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BACKGROUND OF THE INVENTION

[0003] In vitro selection of desired biological macromolecules from a pool of available
biological macromolecules has become a useful tool in for instance the research on molecular
interactions, medical imaging including diagnosis, or in the generation of protein-based

20 biopharmaceuticals including recombinant antibodies. In vitro display technology for the
selection of peptides and proteins relies on a physical linkage between the peptide or protein and
a nucleic acid encoding the same. A large panel of techniques has been established for this
purpose, with the most commonly used being phage/virus display, ribosome display, cell-surface
display, ‘peptides on plasmids’, mRNA display, DNA display, cDNA display and in vitro

25 compartmentalisation including micro-bead display (for reviews see e.g. Rothe, A., et al., FASEB
J. (2006) 20, 1599-1610; Sergeeva, A., et al., Advanced Drug Delivery Reviews (2006) 58, 1622-
1654).

[0004] Display techniques allow the generation of engineered antibodies and ligands with

high affinities for a selected target molecule. It is thus also possible to display an array of

30 peptides or proteins that differ only slightly, typically by way of genetic engineering. Thereby it
is possible to screen and subsequently evolve proteins or peptides in terms of properties of

interaction and biophysical parameters. Iterative rounds of mutation and selection can be



30 peptides or proteins that differ only slightly, typically by way of
genetic engineering. Thereby it is possible to screen and subsequently
evol ve prwbebnsosnipeptides in terns of properties of i presaebiomnnsdnd

bi ophysi cal paraneters. Iterative rounds of nutation and sel ection can be
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bi nding partners is required. Thus current display techniques depend on

i mobi | si 1g04e ﬁmﬂlgetechmqwﬁﬂréhqml@tlon of desiteq proteins isghe udel of thmydastetwo-
surfqce I H in
o e Al Hhro Pl Bk sty BNCRERSERIBBRRRE B it Af,

di spl ay PmithrS. Gue&cmcexmmRehemﬂs(lszS; 2,tehdt). t hey require pr ovi d| ng a
single target nolecul e against which a broad spectrum of (potentially

bi ndi ng)  [0008] Present display techniques thus provide means for e.g. target discovery, lead

discovery and lead optimisation. Vast libraries of peptides or proteins, e.g. antibodies,
potentially can be screened on a large scale. However, in order to be able to isolate a complex

25 between a protein or peptide and a target molecule and to remove low-affinity binders,
immobilisation of one of the two binding partners is required. Thus current display techniques
depend on immobilising the target molecule prior to analysis, typically on the surface a multi-
well plate used in the screening process or, in case of in vitro compartmentalisation micro-
beads.

30 [0009] Furthermore, current display techniques are one-dimensional in that they require
providing a single target molecule against which a broad spectrum of (potentially binding)
peptides or proteins can be tested. Simultaneous testing of different target molecules would

require isolating and analysing both the respective target and its binding partner and is



pepti des or proteins can be tested. Sinultaneous testing of different
target nol ecules would require isolating and anal ysing both the respective
target anwoibsi/dosndi ng partner and is WO 2011/ 005221PChC56e2d10/00623258 3
therefore not practicable. [ 0010] Acgordingly it is an object of the
present invention to provide a nethod of identifying binding partners that
can be applied to both_ imobilised anal ytes and anal ytes in solution. As
indicate@wHﬁ@WéFWE%%ﬁF%Qkhethod woul d al so drastically inprove the
flexibility of 5in vitro display techpnaol ogy. SUMVARY OF THE | NVENTI ON
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nucl gi ¢ aci. I |l e includes a specific nucleotide sequence that is

3 ! W'DH§8§$??§|3§%¥he target nol ecul e conbi ned therewith. The nethod

sui tabl e for "I
i ncl udes contacting the target nolecule with the plurality of analyte
nol ecul es. Thereby a m xture is forned. The binding partner is suspected to

be a menber of the plurali tSUMMARY @QFTHE BMENTIONach 15 nenber of the
plurality of analyte nolecules is physically conbined with an anal yte

| abeling n k¢ acid nolecul e. Each anal yte .| abeli nycl ei c. .aci d.nnl ecul e
ol udes a ta0ELdp 3Gty FPedii Brestl iRrlon i ua fuk meliBrd el fiue o Hithng
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still be physically conbined with the conplex between the target nol ecule
and t he BHEAOpde seayience, 181s nuslegtids sequence ippyitaledor Kspitying the Aty aeledlipe
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further includes allown the.pluralitgeof 30 conpartnents to disintegrate.
The met hibd targeianelaeyle ded thechinding pagneritbereofpivhintthe mistuse.cFerthat the meathod .
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bi ndi ng @emparterentinctudes tanypst abmit @nalterget molecule or about one complex between a
target molecule and an analyte molecule. By subdividing the mixture into compartments a
complex between a target molecule and an analyte molecule is segregated from the residual
members of the plurality of analyte molecules. The method also includes allowing the target
25 labeling nucleic acid molecule and the analyte labeling nucleic acid molecule to be linked.
Thereby a composite nucleic acid molecule is formed. The composite nucleic acid molecule
may still be physically combined with the complex between the target molecule and the analyte
molecule. However, this physical combination may also be released after subdividing the
mixture into compartments. The method further includes allowing the plurality of
30 compartments to disintegrate. The method also includes retrieving the composite nucleic
acid molecule. Further, the method includes determining the sequence of the analyte labeling
nucleic acid molecule. Thereby the method includes identifying the binding partner of the

target molecule.



WO 2011/ 005221PCT/ SG2010/ 000258 4 [0012] In sone enbodi nents retrieving
the conposite nucleic acid nolecule includes carrying out a pol ynerase
chai n reagbi20n/dpPRR) using a pair of a first and a secordTpGeomioozkde first
prinmer is conplenentary to a part of thg sequence of the target | abeling
nucl eic acid nolecule. The second primer is a universal primer. As a result
the conposite nucleic acid . 5 nolecule, which includes the target |abeling
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acid nolecule linked thereto is broken during the netho ~the invention.
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bet2®en thepéeledsed inchibreel ein@d Ry dueksis acidnicd¢ondd. | vel y a conpartnent includes at
nost about one nmenmber of the plurality of peptides and/ or proteins.

Accor di ngl Y0014y Is ubdéonﬂdigp@t tH@raéﬁnt ?i_vbﬁt}'brqirgﬁiﬁﬁd & d&&oﬂgﬂg@énéi}ﬁyiﬁg @ipaf off Nt 0
conpart nment s, co X Jbetween the.first and_.the seco i nding partner is
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The first and the second binding partner are capable of forming a complex. The method

25 includes providing the plurality of peptides and/or proteins. Each member of the plurality of
peptides and/ or proteins is physically combined with a member encoding nucleic acid
molecule. The member encoding nucleic acid molecule includes a nucleotide sequence that
encodes the peptide or protein combined therewith. The method also includes subdividing the
plurality of peptides and/or proteins into compartments. As a result each compartment includes

30 at most about one complex formed between a pair of binding partners. Alternatively a
compartment includes at most about one member of the plurality of peptides and/ or proteins.
Accordingly, by subdividing the plurality of peptides and/or proteins into compartments, a
complex between the first and the second binding partner is segregated from the residual

peptides and/ or proteins of the plurality of peptides and/or proteins. Further, the method |



i ncludes allow ng the nmenber encodi ng nucleic acid nolecule of the first
bi ndi ng partner and the nenber encodi ng nucleic acid nol ecule of the second

bi ndi ng pwotoemoosnibe |inked. Thereby a conposite nucl eipcTaGR610m0dBEUl € iS
fornmed. The nethod further includes allgwing the plurality of conpartnents
to disintegrate. The nethod al so includés retrieving the conposite 5
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[ 0015] In sone enbodi ments the nethod al so i ncl udes adding a cah)‘t ure probe.
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Thereby a m xture is formed. The nethod further includes allow ng the
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into conpartnents. aresult e conpartnent inc s at nost —about one
menber oacidnoleculss of themalirent bindieg partnersrenbers of the conbined pluralities
of peptides and/ or proteins. Further, the nethod includes allow ng the
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L e
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or proteins. Each member of the first and the second plurality of peptides and/ or proteins is -
physically combined with a member encoding nucleic acid molecule. The respective member

encoding nucleic acid molecule includes a nucleotide sequence encoding the peptide or

protein combined therewith. The method includes combining the first and the second



10 retrieving the conposite nucleic acid nol ecule. Further, the nethod

i ncl udes determ ning the sequence of the conposite nucleic acid nol ecul e.
Ther eby twe 20m\vdosxkii ncl udes identifying the binding paroersc2o100p@348] In a
fourth aspect the present invention proyi des a nmethod of identifying one or
nore pairs of a first and a second binding partner within a plurality of
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25 noi ety together define a reporter factor. The nethod al so includes
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molecule, provided with the respective first vector, is a nucleic acid molecule of the library of

nucleic acid molecules encoding the plurality of analyte peptides and/or proteins. The method
also includes providing each member of the plurality of molecules of the second vector with
30 one nucleic acid molecule. The nucleic acid molecule provided with the respective second
vector is a nucleic acid molecule of the at least one nucleic acid molecule, which encodes the
at least one target peptide or protein. The method of the invention includes introducing one of
the plurality of molecules of the first vector and one of the plurality of molecules of the second

vector into the same suitable cell. The method of the invention also includes allowing in the



30 enbodinment of the invention. A virus display; B: DNA display; C nmRNA
display; D. cDNA display; E ribosone display; F. cell display; G

i ntracel Iwbao1i@opnessi on (5: |inking pept i de; 32: viral peesicanionsdss 34, 39,
333, 334: encoding nucleic acid nol ecul S 35 DNA bi ndi ng pr otel n, 36:
puromycin nol ecul e; 37: ribosone; 38: cell; 335

2011/ 00522¢PCT/ SG2010/ 000258 9 conpl enent ary cDNA 002% ure 2A
depi cts & Eheesrprsssiogrofhe pap odipsatides smdir pEeteing, ‘é[b’@brlﬁie preleient

i nvent i 0QgidithatWak GBerPinBREEd Hlfth@ rés?@%ﬁve(vje%}'sa%&9%%&?&%}&&@%@%{%@

partner within a plurality of es and/ or proteins
i denti fi &, exmlpﬁlsalaéng)mps'lccﬂlm yhi¢hnthe dotnoatmnf themperteleﬁctmd iindeteated. di he

aci d nol | i nkin t t men 6

fact or (%e%of&nélév f’ﬁ%ud%%gybe(f‘éﬁglé o %‘gggﬁ'? zg%%@dz) eg i éﬁf‘gp‘ﬁ’ tchllg'ﬁ%’ acid
mol esul efc(rﬂiatlom\/ﬁ'fﬂi& reputter fiRrorlie déteéted e dorapataanas. )AZsadreyulﬁoﬂhfsamlsibﬂ ipobe
(9). 002 ZBlllustra s the selective anplificatign of binding

part ner s %ﬁac SABPERmERfi1aciudgs at ME} ors; ¢l Bursher.the ethed imqhedes
splici ngam/wﬁagené ARmAY 81BU gn{u%@ adli AP Lo  the te{rQQ tidd I’Steﬁl spinet s a

schematic of an enbodi nent of a nethod according to the present 1nvention
of i dent feyibay engadingnnucleic @eid mplecule dfite dvindieg partiess therddHio by tinkddnin the11,

112, 1130 bt S RAL L nbhih ifliudbsl BHGE SRELYR: RIS UELRIUR) Toine

peptldes are inclu S and
whi th al mthodcﬂl&odmcmdbs allomggph@tcod@aﬁﬁents lto [dusmttegrate( Fhe nhethal sledmiraslidesnt

6) a fac clec cul es , . 3) .t oi ned

Eluzzl eic Iéleé “gﬁ)?hg F@Ofgﬁ ?éﬂd F‘H’g‘ﬁ rEDéWg‘Fﬁ F}?eelﬁ“gtﬁ‘gﬁi H&“&%ﬁ%dﬁaﬂnﬂget&eand
anal yzedsequende ¥Rt chirpusite dudlképiacidSmalebile! TRérelHE RMMBEh6d Gicl@ies QAR AE Nt
in which a _pair of two bhinding partners (23, 24) V\nthlnaplurallty of

pept i des h&r‘?&}dd‘?‘g mrateépﬁgleéﬁgmtlﬁejorap%ﬁm ably tagged cDNA library is
identified. Following in-vitro translation each peptide and/or_ protein 20
is 1inked t8020]dpnaasixih apastcthe mresenhgiviertion aroyides kit ofglarts fpreidentitying a o
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be probed t ent| y 1 nterac & cert arge or protein
nol ecul esdgyn@@a)m(m og petéld. Thafyst peppéde iof iprotein guhthel mbmdjpelaldé ér proteier sal

pri nmer. e entative. s shown erein. dlff e
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and2@ ar gslko frichides B uriveisalsrimgr. E&ﬁc@ll@ihbﬁ(htﬁﬂclb&esmrahty of containers, e.g. vials,

tubes etc. One of the containers includes the plurality of composite nucleic acid molecules.

One container includes the universal primer.

BRIEF DESCRIPTION OF THE DRAWINGS

25 [0021] The invention will be better understood with reference to the detailed description
when considered in conjunction with non-limiting examples and the accompanying drawings,
in which:

[0022] Figure 1 depicts examples how a peptide or a protein (11) and a nucleic acid
molecule encoding the peptide or a protein can be physically combined with each other in an

30 embodiment of the invention. A: virus display; B: DNA display; C: mRNA display; D
cDNA display; E: ribosome display; F: cell display; G: intracellular expression (5: linking
peptide; 32: viral vector; 33, 34, 39, 333, 334: encoding nucleic acid molecule; 35: DNA-
binding protein; 36: puromycin molecule; 37: ribosome; 38: mRNA; 79: cell; 335:



[0029] Figure 6A illustrates a technique used in the art, the yeast two
hybrid system suitable for incorporation into the nethod of the invention.
30[ 0030] WwogurimosB1depi cts a schematic of a nethod of i eemtsichyiongo2as bi ndi ng
partner of a target peptide or protein (12). A plurality of nenber encodi ng
nucleic acid nolecules (3, 15, 17) is sCreened by introduction into in a
host cell (79) using.a nucleic acid nolecule (2) that WO
2011/0059?¥ﬂ@#F§@EO%BN6@0258 10 has a sequence encoding a target peptide or
protein (12). The nmenber_ encoding nucleic acid nol ecul es encode a fusion

protein of [PPRSITEgweec2Avdepint isesnptistadian quimdiment ofrimgtipidraggording to the
conpl emeptes i ifRinGbY, th 4ilich aixf‘éﬂ%)g%} S?igymdtahfec&ﬂcf %) o @‘%F WS g1 n

(12) is expressed as a fusion pepti tern wt econ onpl enent I ng

noi ety (FByalityef peptidesiyndéenproteusd (il tek?, il ) isddantifind which e physipdlhnlinked haya

noieties_forma reporter.peptide. Such.,cells are.coll ect nd distributed
i n!t ofg ;eprélf g}'i)gr %%Cﬁggilgtn#ﬁ%tlés)?&%ﬂéﬁﬁ(ﬁfﬁ P 8’ iY‘aEa‘Hﬁ%‘&?lﬂbe%E &3 ﬁﬁ HE PRI ner s
are |inkegy aafactor €1)rlinks elis niicdéic @xrnpbRclBs €2, BAMd @ljoined aidlbic gidt Meleexlamy),

depicted (n Fig. 3. [0031], Figure 7 depicts a cross-over test of the
cognat e Wbﬁk&ﬁgtwbﬁlrﬁ@ﬁi’% M@@fyg%ywtlg@,p{q#el(% bacterial cell Iines.

Cells were i.fie rocessed as descri bed bel ow. Lane 1:

Non- enul si flﬁw] ?d%'é’&%aﬂ]g‘ﬁt?‘?tﬁﬁ t.%e pelpgtive :ampfi§°%tpa&fib&4mgrwéwwg%ﬁig gene
reacti ongfihgepgt 3: Mddle fraction fromenul sion reaction. Lane 4: Bottom
fraction fromenul sion reaction. M Mol ecul ar wei ght marker. [0032] Figure
8A BhOVs CqbhI5) Fapdi 20 HEtdhed il shfigh SI—OF}EQ@JE)Q&IS(GM(S@@% Ritedipb ched 15
donuts), each of which carries a different insert (black, striped,

sti ppl ed, CIOW‘H]”Fi%ure 3 idpieisl 4 @ehdnihtices¥Cir embodiichi 8f aEbthed faéaliingoaps ur es
segragation of cells into individual conpartnents and correct (clonal)

| i nkage Besenfhdnysnteniod dentifying wighip guplieality ghdusmyn peptides apdjogrotains A ldur e
8B illus t [ : ificati I . I.ds)
Freely  haragl dorting FARELEDINS EREASBAL cPhrbich (%) Fod BESUARARTEL) o
pr oduct sprofiesnate B)chRigzd an dusiorc peptisles and/ok prgteins; wdiadt alsq @cbdd allinking pepfo84]

Figure 9 j tgs | |l si opti.m zatign in hod of
t heijslr nve%ﬂt 4,118%{3% @ ) @\aarl ?:‘;‘ﬁggﬁ%ﬁﬁﬁ@ %éit%r‘ggr mmg%ﬂpeoriy ¢ 66%3%1 sm?/\ne‘f%es i ggioe?lt

sur f act ajoinedancleittacit mokesuledd g wiseldis alten amblifed eding FOR, Jiueified ysd snalvasd.
nmoni t ored by gaugi ng the anount of aqueous phase accunul ation at the bottom
of the tubd¢8027BFighreRedemstsrd ffrthee schrongtis off an?2émipddintemtent which si pais of two

cont ai ni @ﬂd%ﬁ%ﬁﬁn&? l(ib's, 2(4?(Nr1t?1vnvlsg plurality of peptides and/or proteins encoded by a variably

tagged cDNA library is identified. Following in-vitro translation each peptide and/or protein
20 is linked to a cDNA molecule encoding it via a linker molecule (25). In a compartment (Fig.
5D) the binding partners are linked and after disintegration of the compartment amplified.

[0028] Figure 5 depicts gel electrophoresis of a library of linked nucleic acid molecules
formed using a method of the current invention. The composite nucleic acid molecules can be
probed to identify interactants of a certain target peptide or protein molecule by PCR using a

25 target-specific oligonucleotide and a universal primer. A representative gel is shown wherein
different composite nucleic acid molecules (encoding interactant proteins) to target protein 1
(lane 1) and target protein 2 (lane 2) are amplified by PCR.

[0029] Figure 6A illustrates a technique used in the art, the yeast two hybrid system,

suitable for incorporation into the method of the invention.

30 [0030] Figure 6B depicts a schematic of a method of identifying a binding partner of a
target peptide or protein (12). A plurality of member encoding nucleic acid molecules (3, 15,

17) is screened by introduction into in a host cell (79) using a nucleic acid molecule (2) that



[0035] Figure 10 illustrates the analysis of the |linkage of interacting
partner cDNA. A: 2,3: Correctly spliced 1350 bp and 1200 bp bands ari sing

f r om cognebeopaiosi2ng bet ween YC16 14 and Ycl6 6. 1,4: (Pcwscamofooassi on and
B = bottomfraction of enulsion SOE-PCR3B = |lysed emulsion, M= Mlecular
wei ght marker). B: nested secondary PCR in enul sion. 30[0036] Figure 11 is

furth I f an. anal ysis of, the | inkage.of interactip art.ner.
cONA. 1: T Sefises SO ARIgRt Peptidgion araseikpk 10k et eprpdin: huslgic afid
enul si onniol@ldsOdhcodé al RBRA Frovdis | FINhE ragleb@vb pgptid‘éq#@@ﬁﬁ(mnlw) Odnd Mfirst
Mol ecul ar weight marker, 1' to 5': nested secondary PCRs of |anes 1 to 5.
Cor r ect | $o@plemegting moeety b/ AnForespopdinglyn the tergshpeppide or protein (12) is expressed -
2011/ 005221P; 09, 21 C i L Las@h iR.Y
(A and_ o TnentepicPYRaR bl 0QU0RY SoRBlchleBlng ShABG o OB Spb ey
[ 0037] Fidgatified 3n wiideIthe ebmpiementing dndiktiess footrd a afepatedremdptides $ich=cdl3pare

fraction d = bpt t. raction of enul sign SCE-PCR B! = |yse nul si on,
ng = noneEiRitE o e RS sty epBparnp e Rhecuiless adils redRe o e R
Enul si onp&Gierais livked afid batiguel) forseamipitainya Hﬁﬁl@fres"eﬂminéé exakibl¥idbpic@d YCB
cells and 250,000 YC16 library cells. (B) Enulsion SOEPCR wi th subsequent
secondar?’ﬁé@-of 500, 300, 200, 100 and O YC8 cells with 250,000 YC16
l'ibrary cel|l TAIl DESCRI PTI ON OF THE | NVENT| ON 10[ Q038] .

Pr ot ei n- pr (ﬂ)@?]ﬂ 1guEe LAenigh @ cxpse-ovahigshad thegognatsdinka tléaséﬁlgi HNETHPEPSYi cal

prog@ssef: twPpactdrRt Al GHES deaY vl eRuRETSR! Qﬁe}f}?&égsé&na_ﬁ%/egéﬁi%éaeoewﬁ& Balne 1:

protein-protein interaction network in the cell. Two-hy nmet hods,

especi al Ngngandsifiedriagecope seomtrololangb?:i dop clrasting, fromvemilsion axxagtione Lasers:

regar ded QM S| i ' t e nab I.n- parall el and
o0 SeCARP AL Bl o7 B0 Lo AR 08y BORPyBOEAL 8y
15 ef f oMddecatae weiight edkdyy t hr oughput i ssues, sequenci ng capabilities and
the primary information content of these screens is not in a convenient
f or mat . [0032] Figure 8A shows cells containing two different plasmids (white and hatched

15 donuts), each of which carries a different insert (black, striped, stippled, diamond) -
emulsified in reaction mixture. Emulsification ensures segragation of cells into individual

compartments and correct (clonal) linkage of the plasmid inserts (products A and B).

[0033] As Figure 8B illustrates, in the absence of emulsification the cells (and plasmids)
freely interact during linkage procedure, resulting in both correct linkage products (A and B)
20 and incorrect linkage products (C and D).

[0034] Figure 9 illustrates schematically the emulsion optimization in a method of the
invention. A: Various mixing times and two oil phases with different surfactant
concentrations were used as indicated. Emulsion lysis was monitored by gauging the amount
of aqueous phase accumulation at the bottom of the tubes. B, C: Representative images of

25 optimized emulsions containing yeast cells (arrows).

[0035] Figure 10 illustrates the analysis of the linkage of interacting partner cDNA. A:
2,3: Correctly spliced 1350 bp and 1200 bp bands arising from cognate pairing between
YC16_14 and Ycl6_6. 1,4: (T =top fraction and B = bottom fraction of emulsion SOE-PCR,

B’ = lysed emulsion; M = Molecular weight marker). B: nested secondary PCR in emulsion.

30 [0036] Figure 11 is a further example of an analysis of the linkage of interacting partner
c¢DNA. 1: Top emulsion fraction, 2: Middle emulsion fraction, 3: Bottom emulsion fraction,
4: Lysed emulsion fraction, 5: Aqueous control, M : Molecular weight marker, 1’ to 5’:
nested secondary PCRs of lanes 1 to 5. Correctly spliced 1100 bp and 625 bp bands from



[ 0039] The present invention provides nethods of identifying a pair of

bi ndi ng partners. Hence, the nethod may in sone enbodi nents al so be defined
as a met hwo 20fr/mst2er m ni ng whet her a target nol ecul e i nperacheiowoddRg i . e.
binds to or forns a conplex with, any ngpber 20 of a plurality of analyte
nol ecul es. A nethod according to the invention may be carried out as a
screeni ng_net hod.. incl udi a hi gh- h nmet hod. re. one of the

Bi i ng PeBIarrne DR o et HotC ) P IS BRop: Y- ot HE i o
partner anrdre@Ninkedd (@D)t With a plurality of test partners, i.e. analyte
nol ecul es. [0040] A nethod according to the invention enploys

conpar t ment[ed37 &ig@Fe 12 Mdiedselbdtiodandvihidshold QTRRIEHBN IR ®ptftf2on hid B =
techni que that can be called_ in vitro Conpartnentalized Linkage of

| nt er act PoftPIRdiactien of eplsiony $@E-RER 1B 2= fised sanudviem | Ag =qroneemalsifisd iageeous
i ntegactj rnat-Lf e | Mool s‘iﬁ% t | t
t he ?nf olr:%gtoi%olﬂ f%@%ﬁ%ﬁ@t% ge%'m@r%{é‘ﬂtgl \l(Kg hy ?leg ‘gglfé Esin %dﬁ? 2%8{1(3439
dupl i cat BeRaofd 000yt K10; b9 atithd0 WiGShcedlaged 250020 Y 416 limayasie dB) Enailsiony §0E on

Car got - mb{ RO SiysBupsy? Sy og oiis0f, A7 R0, Bt af o o B S8 el o

| east twW¥Clbhibegy oéllsat | east three, four or at |east four, five or at |east
five, six or at |least six, seven or at |east seven, or nore analyte

nol ecul es. The target nolecule is physically conbined WO

2011/ 005221PCT/ SG201PBHAIEEDIDE PTHON OFFHEINVENVEIQYN| |y |inked to, a
target |abeling nucleic acid nol ecule. The physical conbination between the
tar Jot nol J0Q38E Prplgincpretein r Wéaragtigns| piendupdamental  genstituepise ol all c bietsigicad

t herew t %0 I ' QRL Nt ' .
enbodi ne tog@slg %%%gﬁey one g‘?&g hgg(\a/a g‘%\?{%"ﬁﬁ@d gnon-%v@?%@cﬁﬁgfeﬁgﬁﬁeﬁ% ng
mol ecul eintegaatioh| networkainy theusgll. alvpdrhylerid aneathduss especialiy Gzeaome ovidbiyeadt i ton-

h f ' I f ' b . K ' k i
cor 1 - T G Tat bk Bech PN oo il LEIE ol By

are a yeablestiglardlel fd merayinsdriggatiomof 415 pedsibtebinasliatertbiond) Hofvvekese and
a fungus cell shlcht'ea%EAﬁg)er ill.us nidulans. TwQ jllustrative exanples of a
pr okcar y of f XS Hm PROBEFPY RIS, SEUSPFIBLap t(‘ﬁ?é??]“ BrIRERGBioTHBliR Ul e
may for eneehpbetheSiCicists ¥t a oRRAlnfIRHm@t. Protein, a peptoid, a _

nmetabolite, a drug nol ecule, a drug candi date nol ecule, a drug netabolite,

a lipid, a[oes9paihygieest indettiondsroRidemeddb ot ideniBh g'@?air%f%ﬁldling rtners.
m croorgani sm._ a virus or,  any conbi nation thereof "The target | abeling
nucl ei c Bens: Hhs methpd maysinprome,emberimentsglwche fefinedascpmethodseffletarmining at

is suit ' 1 g i i i 15
e O 0, A LA gy W
| abd) i ngofrapiixality eizindlybemetaghles.i A methodracterding tOrN ioven®iNg mayrbesamied out as

enmbodi ne, 1er t ] le is.one, o eptid .pol vpeptide, a
or ot el n et felrdf, befdfls FRIRIM by IR WPnBERe 0 e biRfny Bifhas

i ncl udesis&nouml thet mekkod anaje mdudehpio vidingp dheskidven partget andotoneadting do withned
with the tali.g,et | abel i ng .nucl ei c acgi d.nol ecul e. A respective nucleic acid
mol ecul PIPRIP e P8R, Hemopculest aner .

[0040] A method according to the invention employs compartmentalization, such as in

25 vitro compartmentalization, in a technique that can be called in vitro Compartmentalized
Linkage of Interacting Partners, or iCLIP. Such a method enables genes encoding interacting
proteins to be linked in a single segment of DNA. As a result the information from for

instance diverse two-hybrid assays can stored, duplicated and interrogated with ease.

[0041] In one aspect the invention provides a method of identifying a binding partner of
30 at least one target molecule within a plurality of analyte molecules, such as two or at least
two, three or at least three, four or at least four, five or at least five, six or at least six, seven

or at least seven, or more analyte molecules. The target molecule is physically combined



[ 0043] The nethod includes providing the one or nore target nol ecul e(s).
The nmethod al so includes providing the plurality of anal yte nol ecul es.

Typi cal | ywoheitvwspet nol ecul e(s) and the anal yt e nol eculpes/san@opoergs ded i n
solution of a suitable solvent, such a?za pol ar solvent, e.g. an aqueous
solution (cf also below). In some enbodinents the plurality of 25 analyte

nol ecul es .| s.pr.ovi ded,in | i.qui.d suit abl or handling nucl eic acjd,
nol ecul e‘_é"thﬂ@’?f‘%sfa‘ﬁﬁri’m'?‘?@yt ]I‘fg(efiéf’g%far%ll & n,uaﬁ)r?i *tqlfg W&Cyﬁdib% Hh}'%ﬁﬂon
the physigGabinRtan b&wekn the target0fioldPRlceant ehe tdgetAaPaliAg neBle¥Chdid Boleuldn

agueous sol ution,. _L0044] he present nethod includeS contacting the
target nedrekined therewithhgap| b fi eyy graturpaThe ephisicet woabinatiay wax| ¥t some

B A A e e

anal yt e awires; alphageymyrifosome,sklcmyeombinatide tlereofoA resppetirtel @, may for disednoe a

peptoid,, a netabolite, a.drug. nolecul e,..a drug candj dat.e nol ecul.e, drug
ey abol | bea PRoRERRtE oran Bubipchelt d s WisA BBl onan Rkgapyinke it
cell, a filagboAEERAEAYead sSULH WSS Werdiad; fithsead deliut ey 8050 M2 and a fungus
2011/ 005221PCT/ SG2010/ 000258 13 [.0045] The binding partner of the at

| east oneelk Bichas Asperadins aidudans, dpeciilusiratiye wxamples of a profaryaticscell| aie & ced of
anal yte | BGHYbEss. Each menber of the plurality of analyte nmolecules is
physically conbined with an analyte |abeling nucleic acid nolecule. A
resqgctive | j 1 } l; f I o]

el ide. DD THE S BRE il I Boro el R o B PPt Les
a sel ectpaptoidicd metabdtesa dugrroelecwlpi a drugsagdidata mhadeduds, ai dfeptriefapohig, a hipid,

anal yte I | e that is .conbjngd. w he .r ecti.v nalvte |abelin
nucl ei ¢ %lc%fl%%#%‘ﬁ%tg U%e‘.’lka??\lﬁ’s gbrsé'ﬂ @%Soéoﬁ;érﬁ?rs aegeéﬁ ao&?rﬁ(é&fﬁlﬁr % ‘t@uso?r %%I yte
nol ecul ecomtsnationetheted€ Thie targut dhledling micldic tabel mokbcyleehas adveinclndesnaigpedific aci d

nol ecul e i nclydi ng a nycl eot i equence. t hat encodes the anal yte | ecul e
o ne AR sReRr e rguttble T ruduing 1 o feacqale e s eptaned wit
nucjseot i gie t&@eURBSIthg MAYIGE abid Mblecbde! B §dthe eABBdindeytsNtie ttAgettRABENHeucleic

nol ecul e, i ncludes the nucl eoti de_sequence encodi ng the anal yte nol ecul e.

In sone ¥ibawigerletis of pcludes BN A or RA. Ingomecgrahodiments wheredhe tagetunqlpape

i ncl udes; C LS fea e 48 :0046]
Accordizgﬁg%q?ﬁ§§gneabﬁgggpﬁgﬁ%égéﬁgﬁg?gﬁ?ﬁgﬁ%kﬁggggfgggggﬁé%gg %rofg%%s
def i nes acidbmplesule|ineluddstanusteotide bgquencenthatcancedes tritanges molleenly domybingd with
pepti des ot ei | S_ 1 odi S J . i di hg

o1 U al 1 ¢ e GFref HBERAE W BeleCald AARERME RGBS b BB InBERE & o
encadi ngembaliments an aptamet.ecul es may have a nucl eoti de sequence encodi ng one
menber of the plurality of peptides and/or proteins that define the
plurality ¢043hdhgtmethad aclildes providing thé en¢ ot enose targetaesleafleh d eanéhod
encodi ng ,nucl ei c aci d,.nol ecu] es. 2 be expressed, .thereby form he
encoded ProsTes Broyige oS bliRion o diaiiee PofétBler ol riate RoRrE)e
bet ween irdetheeiaBie apleiiddcard yabatied aciselufioh @FW suiBl §decnpbefichds Dpolar
protei n encoded by the sane may be all owed, The physical |inkage between

the menb®lvedhco@i # afronaiselutien dchalocbelewanta soree sebedigrentsy ther plurality of
enopfled ByiykdfhoRRfs iSprolidtd a HBRCLIEO Sorhdpl 2 Acilie aEidmotbligrado he
formati on of a physical |1inkage between the 25 nber encodi ng nuclelc

aci d nol kandling Hredtarget modeduds , whidhhmay -udependipg oh the physesd napw¢ pp st argst
and/ or pr i.Ns hn s enbodi nent s_i.ncl ude one of a coval ent |inkage
to pur on?@lfeg?leéb%qlgxso\g\ﬁ%?ﬁ e§'??6%‘§68ﬁ%s°éﬁr}? “nclusion in a bacteri ophage or
a Vvirus pargd I ad] ts cj.ti oL i S o3

ui tabi et &y EeisPyRAE eI TR Gistnd Bk f atERE TS B 81
sequenceamahto diolguldse Ahgragelytermofeulectha3i3[ AP4blE off defining Ebindihgrpanther ®agh

f the pl | i f ' I
0n6300 tse ec edutgrage{ %le%ulerrr%g}? L, ir?c S&)e% %gthg lf)?urgllit(}:/ oa%calnglyte molecules. The analyte

molecules may for instance include one of a peptide, a protein, a peptoid, a metabolite, a drug
molecule, a drug candidate molecule, a drug metabolite, a lipid, a carbohydrate, a vitamin, a

synthetic polymer, a cell, a microorganism, a virus or any combination thereof.



nmol ecul es is included in one vector, for exanple a plasm d. Accordingly,

I ndi vi dual vectors may carry each one of the nenber encodi ng nucleic acid
mol ecul eswo 208@/6d87k1/ 005221PCT/ SG2010/ 000258 14 aci d nolpetsicasiomosiss ned
therewith may be of any nature. In sonme;enbodi ments the physi cal

conmbi nati on between an anal yte nol ecul e and a respective anal yte | abelling
nucl ei ¢ aci l.ecul e .y include one of a coval ent bond, a non-coval ent
bond, a Ii rxﬂp%% ﬁm EE‘GP@, paftneg| of thg 3fj lepst one 3pggydnolgenle iy suspsected 18 B¢
conbi nat nmeP@ratfs PhRRHILflRaSATRERRL FREE Sndnilfer RIPVEL GArafiQ B BN
bet ween the target #%Lecule ané thef}arget Iabelingrnucleﬁ@hgcid nnle%ule
and bet wiwlecalpshisaphysjeadlyneombined with arhanalyte Jabsling breicleigy agide Inadlecudssi 4
nol ecul e _] . J ' t I incl u et

ol coul orBediyf Sntye Bupits ol RRAF i Ghic iy 61 exdfble b eI B ARG
an afial yR&A abechi anglytaitabelingg mudleic rovidemiuleeule Theud rpsdecosl anildotidesyquzace,

coupled to.a first, .c |l enepting noi ety 10 apd. each nber o he pluralit
of gnal y{“’i‘“ﬁ%oﬁse%‘ﬁ?@g %ﬁﬁfleﬂtég@&u é’d’f‘g'f%poi?"r‘??[éa 1S "é"rﬁ]t'fvg{llt*t‘% R?E?Ct’tvﬁ a Y
second caiaNteNEMling GudlRicelcid mblchIBeln sontt &HISITABNtS QMPBFYB@FlquEy b¥ asdiytand

t he second_conpl enenting noiety, when brought into physica roximty, may

conpl enefolesaien ipe ReptideTr arppiein, [ath the pnylxte lahading tngcletspsichp legalei ineluding
reporter,f . [ rter - ITRY, f t at
< capabfatsieatide pirefle ol SSAREL NE o ARR hitoll® ShBhEAHREYANY BE siihe 2
phehdt ypthesd embedimeatsl therelctedaticleoTide skquente, ambich he ssitabbs tbreidentifgimgrthe ng

noi ety may.i.n _same.enbqdi nent s . fragnments..of the protein. The two
Fr agrent ShaS HlFRus TRARAAIRS hueBofidtiman e BrSiife s Sebhd ool fa sOfe
enbodi meambodifienfsithe inatyid 14beting aGE181d acidniabREES hirkt@gr ifvheley adiLsegapaie) Ehiof

bei ng expressed in the cell. LQ sonme enbodi nents the target nol ecul e and
the firstP8SEMAPEHERY eRePdssi RsPYdata8 20 i ncl uded in a fusion protein encoded

by the tar apel i nucl ei ¢ aci d.nol ecule. | n _sone enbodi nents h one
of the pl uﬁﬁf"f‘{l %Prﬁﬁ%lméomegﬁmﬂége%a Phqﬁ%htgé?é@ﬁm@é ﬁm?/eﬁem%g ety
ar e15 ncl yfeshutalitydof Bisdipe MsREAE) SRBta pRraRe 0d 9eptiies tAA8/RIROK%S i &P8bIBY
nucl eic acid nolecul e. [0051] As explal ned above, the target nol ecul e may

be i ncl uebodimentstfganes by Psrading anplaradity pk membgr eeroding miclaie pgidimolagtes. ng
o . La | .
ol o BECE oTRAE S BoRHEE AT TN bl Sl e § AR Sl

exanpl e be |ncludecT|n a protein enco
nucl ei ¢ emodingoinegné¢mberiidéhd phirdny pf pemides andipr proteus thabdifodi the ptusalisg of

rovi ded nessi.ng, und uitable c itions a target ] abeling,nucleic
Pera ol S SRIGART Prd Lo bAoA bR b B RocleRPfrd BRUSHBRS
a pRar al may rl])efexplehdeﬂ, t_hlefbbeCfGﬁmﬁ'l ghhelemseded pt'(J:cﬂeih Il;c)w:* péftider Paeir, tlh'eltfcbl\gdilti_ﬁﬁ ofhe
i nvention the essjon of on ne pai.r o out, . one target |abelin
nuch el o Be I BEBFLbAaTH B TPERE sharyeanyclhie hrif gholecii Aol she BEREF GEu e
i s al | owp@tdi® eRESded ByntHRagameOmal R Alowedl Thy éﬂa@sieﬁl lirkagd B8tvRRh th® imeditpt
one target |abeling nucleic acid nol ecul e and of about one anal yte | abeling
nucl ei ¢ ercpdingdiusiels acidugolegifle andiphs pephide o preteinecodadny thetsametiy in seme

system

embodiments a linkage in cis. Allowing the formation of a physical linkage between the
25 member encoding nucleic acid molecule and the member of the plurality of peptides,
polypeptides and/or proteins may in some embodiments include one of a covalent linkage to
puromycin, a complex with a ribosome and inclusion in a bacteriophage or a virus particle. In
some embodiments the specific nucleotide sequence suitable for identifying the target

molecule includes the nucleotide sequence encoding the target molecule.

30 [0047] In some embodiments each one of the plurality of member encoding nucleic acid
molecules is included in one vector, for example a plasmid. Accordingly, individual vectors

may carry each one of the member encoding nucleic acid molecules.

[0048] The physical combination between the analyte molecules, which are suspected to

be capable of forming a complex with the target molecule, and the analyte labelling nucleic



WO 2011/ 005221PCT/ SG010/ 000258 15 [ 0052] By contacting the target

nol ecule with the plurality of analyte nolecules a mxture is fornmed. In
sone enbostorentymsi2hi s nmixture is included in a |iquid tlrat/sicoswoiadl e for
handl i ng nucleic acid nolecules and foryfpandling the target nolecule. This
liquid my be taken to be a first quuid (vide infra). In the nethod of the

I nvention the formati | ex. bet ween t he target,. nol e t he
bi ndi ng ﬁgfltrﬂ%l‘?c‘{lﬁe?oe@’fm%sthﬁﬁew F akanynafireinsomses OQFE‘?‘ES p%{”‘ﬁ@g?»

In some eobbHfiBMbetvidin 4 SReAE MEIEOAE ahd aﬁlré’iﬁéd@ﬁ@ aamytedelaknﬁlgldwe@c hkigdi ng
partner of at |least two target nolecules within a plurality of anal

nol ecul e@OIW%F’GVH@? lyde ppe gﬁémaﬂe@Mp deivn-qoyalentabonsh arﬂyﬂ@@gjmlmlet ar get
mol ecul egejy S/ AAR, ?Sgl%%@céﬁﬂosb ePfnd %anulla'ﬂo ReredfICl Uded in the plurality

of anal yte 'mol ecu 1n suc an e I ment ormngthe m xture is carried

(0]
out By COM[@GM]% dobife ‘?‘t‘o%déi?ﬁfé'& ﬁeé‘f QFEorEBBQ&&H Getwibd &hg%‘%of}nw?gﬁl'eta}ﬂdo‘c

anal yte nol ecul’es. ) I'n the present net
i nvent i othettargehlapelingemicieis aﬁdimold@de and betweph aachl anagyte;)fno&nouteaanﬂrthmhmlytsuch

or at ot AR Bt IBR A AU B £ bl A8 s LB PR Sl PG o e ©

nol ecul emollgtuky H\Eargé’tﬂﬂﬂﬂlmg ﬁtlslefélﬁtbidll b ﬂbllilg,hid ¥haljkeing Ieeulb Ahe laﬁ gﬂzilyltreaiibdhﬁg of
conpartnents. i s, car ut suc ch conpartnment includes at npst
about onBUslEiFgeid %{e&@m ifo@tiy B8R €ouRIRD ek b complementing grodety

mol ggul ea@nGadth MétAbert 6F m&l ﬁﬁﬁ'&lﬁ & aﬁélytevﬁlmeemytm&sﬂ%ea&ﬁipyéde 0P liseatce-
Any techni que for subdividin the m xture into aﬁ drality of conpartnents
20 knoweovalentlydinked, tpag seson rﬁpm}@@mglmwgtyaguﬂ er] wasueh anhemboimentethe
nol ecul e t gh t

hat 1 horForiad, 8 Rbord Bhe@fifo il SkeT WHEN oldhs SHE pBRicE! ML A8
enbodi nentrsplemmest eack bthee Tlhsrebwtlhaydaaiy bertaked tortepethergiefide & heories fastart abl e f or
handl i ng nucleic acid nol ecul es and for handling the target nolecule. In
such an enl0630lehrespettiveviapprigr faveormnay uheea ifattor tmbpacapabld of metyvating | thele

Fi A8 PR oL 8 Hesten i vl ine dBERO TR RO Hu 205 <o 16 it et <

i ncl udesmbh@vwmplahaamgsmﬁétgt man ml rsoﬁbasmbsmhﬁt b@nt\iid/\/(ﬁa(gh&faﬁs ofilthe
formed. The .fh,ils phase |s defi ed &ffl rst ul d, ﬂe second phase is
defi ned BiY!§Hre "€ dW8nGRg RS H‘aé{ éd*xi‘ meT'?‘fﬂ 1‘195 ©ihdhg prateing iy SRME or g

a pl ural gdabodimerQRTRE KitsBA &%e&&ﬂd"c&xﬂﬂe&@ﬁﬂ@dmﬁﬁﬁﬁﬁre &9&1@955&1}1@ eRfti%sed

enbodi ments subdividing the m xture into conpartnents 1 nclud

enul si i Bathe 6¢ll. Inspaevimpodgnentethgitagefrmoleeule ae@ﬂvatirsm@emmdnowml e
I nchyde = 1.0 Ol ' PN olgll on
o 22t SPRACE . 8 MSE il B koot by A tarfle Wiefh ol TRy boLR, BTUORE T
in sone embadinertsteaclt ane b'étileqﬂtlraa'tyc ef armllyteowmaleculdseanflahera¢doad complentmnipg ex

ggg_\flegg 5%?%6%%]&% %g%gig%&'?_gr tRatr}g 'ehbd2d bngé ané{\ge labeling nucleic acid

molecule.

[0051] As explained above, the target molecule may be ihcluded in a fusion protein that

25 is encoded by the target labeling nucleic acid molecule. In such an embodiment the analyte
molecule may for example be included in a fusion protein encoded by the analyte labeling
nucleic acid molecule. The fusion proteins may in such embodiments be provided by
expressing under suitable conditions a target labeling nucleic acid molecule and a plurality of
analyte labeling nucleic acid molecules in a plurality of cells. In some embodiments in the

30 present method of the invention the expression of only one pair of about one target labeling
nucleic acid molecule and about one analyte labeling nucleic acid molecule is allowed to

occur in each of the plurality of cells. The pair of about one target labeling nucleic acid
molecule and of about one analyte labeling nucleic acid molecule may for example be

expressed using a two hybrid system.



t her eof . [ 0056] By subdividing the mxture into a plurality of
conpartnents a conpl ex between a target nolecule and an analyte nolecule is
segr egat egtof200mosize resi dual nenbers of the plurality ofcanahytomossss ecul es.
I n some enbodi nents after subdividing tjy¥ mxture into 5 conpartnents the
physi cal conbi nati on between the anal yte nol ecul e defining t he binding

part ner of tar get I ecul e and the naI nuc ei c

nol ecul e co@ﬂﬁ]e@y 1%198 ﬁhl? garggtl E%eé:ﬁ %‘r&ﬁygﬁlﬁae 4| 32 ‘F:IB "ﬂﬁf a
nucl ei ¢ adkdrem! fofndde [h SomeleBddaimentd PRt is Milhrd iffa ﬁdiﬁﬂ tHaY &dulitable
further includes allqw ng the target | abeI i n%hnucl ei c _acid nol ecule and the

anal yt e ffdupding pussie peid pelecules and foe hand ¢ takeet moecule. dhisJiquihmay be
CONpOSi t glRNYHe) %ﬁqiqilmlae Yhfa). SnfthE hod of HROBChntide R ﬁdhﬁ&ﬁ&yop&
conpartnents is allowed to disintegrate an e conposite nucleic acid

mol egul ecomplesthetveseacthe Fanget mwilavglet el dmnl]uodmgepartueﬂ thereofids dllowbd tubecurany
I n sone gvngﬂ Q?rﬂ%%ré ncl ude carrying out a primer based nucleic acid

anpl |f|cat|on asing at Ieast one primer that is conpl enentary to a part of

1T ustra i J002) Pak RS hE SR Brlied s oY FidtiRing & 4iing

pol ymer apmm:haf at reaaGWDaargeﬂﬁaiec@leS m&mtrheplmiihtytrasiﬁlahélyteahmmlwmcb&dﬁ@ i ed
out. Isot her n‘g ilg'{ecat ion may for exanple be carried out as stran
di spl aceﬁ’eﬂ’tc M FPP? e tapget melequle Q& dargelsmalegplss iyare suFRsSteErior ks 19 ng

cirgpe amréfm@iaaédnm tHRGRuriYy BE afaite! flcetles. Usi f8h ainP@hBodather fohhﬁl @pd a
second priner. The first prinmer is conplenentary to a part of the

sequenceMbfturenis capiedeut| tybeqntesing b @t deastcivp Fasges durleculephwith éh@)nhiquht}' o
may be a %gﬂ{o‘.}&luégrl nmer. By carrying out a priner based nucleic acid
anplificati on the conposite nucleic acid nolecule nmay be anplified.

Rel 1 Lol 19 b0y SRmAS A e ek Ao MRHYLRioHRe AR SHBRAGERL
include (additionally o ernativ ing to the mxture a cap ure
probe. Splurality oép@mpemppm&esuthyhdueeachpampertufenasmhxdieebr hgs tombleatotphe X

bet peen t and th er th r eof

t hey\scciapt{ia&J et ﬁ?’rblgcgﬁenay rﬁ?orsgt%ﬁ?lgvel}f Coﬂ)%?’éﬁ’ﬁ g Eggari%%e%(ﬂﬁ T einh%naﬁ)g?get
mol ecul emakdulehlh doinrdémbodimentd gubdibidirgothe miktuve inte tarplerd . of coxﬂpaﬁﬁx%htsh@
sonme enbodi.nents tEe resent nethod .f H‘ﬁher i ncl udes purifying

anpl i f i et BEhBYTF ompArtmRS iR S, ot st AP o dargst @%‘F?‘&E’tartn’@osf he

same. 30i4¥b8he J:dln;BlBﬁ bénddeﬁwwi@et meledBlchad affanhl IhBIé&ElE' &t In%)s?mi&bﬁéd
and exenpl | fied means of enbodi ments in which at | east one bindi ng

part ner #nglge ﬁi@iﬁcpifeAaM a?qlsiquw derejuhdividing theypigtire (1o 8 pilnalitypif gpmptens of
pai3$ of kRjviflinle RAMh %?rﬁgl:aged §§Wn s Ble] \Q:@ Q%é {u‘li ,‘[?)863 Ul d T qu?Pf

the i nvention. For sa rityt eappica topuraities
pai rs ofois mm@01WQ®1w®%mmmaom%mlon of a complex can occur. As

noted above, in some embodiments this mixture is included in a first liquid that is suitable for

handling nucleic acid molecules and for handling the target molecule. In such an erribodiment
subdividing the mixture into compartments may include adding a second liquid. Such a
25 second liquid may be immiscible with the first liquid. In some embodiments subdividing the
mixture into compartments includes allowing phase separation. In phase separation two
phases are formed. The first phase is defined by the first liquid, the second phase is defined
by the second liquid added thereto. Typically the first phase forms a plurality of

compartments within the second phase.

30 [0055] In some embodiments subdividing the mixture into compartments includes
emulsification. Subdividing the mixture into compartments may for example include forming
a water-in-oil emulsion, a water-in-ionic liquid emulsion or a water-in-water emulsion.
Subdividing the mixture into compartments is in some embodiments carried out after

allowing the formation of a complex between the target molecule and the binding partner



17 partners is not constantly recited throughout the description but only
mentioned casually. While both binding partners nmay be any nol ecule, cell,
virus or woeoo@ogamni sm the focus will now be on enbodi remisg2vto@o@sone or
both binding partners are a peptide or @ protein. In enbodinents where one
of the binding partners is different froma peptide or protein, this 5

bi nding partner nmay be referred to as a target nol ecule. Accordingly, in
such enb nts the method can al so be taken as a nethod of identifying a

T
peptide ang/or protein.that is a binding partner of a target nolecule. The
target nol 39%@%»@%}1%#%4%31%?1%6%9 %{3\1@@{}1 f compartments aLoBIe X betYesR ng a

conpl ex ¥hdeh rfolBRIN L€ 2 arRlyRE HAtdhle ﬁs?%%@%ga@&a%}neﬁxe Qbsigual Untiabdrs orahget

nmol ecul e include, but are not |limted , _a peptide, a 10 polypeptide, a
pr ot ei n, plarahspodianalyte medécvles. deisamentraladiments afier avbdividing thedmixjureointeul e,
a driJ_g ¢ ag@lﬁi‘lt leep%g/FI%al &&ﬂgm{ﬁeﬁe{ﬁg%ﬂ b an lajté Hfogecul% é:e%gl%ht)ﬁg rb%(ﬁng a
vitam n, "a‘synthetrc ‘polyner, a cel'l, a mcroorgahisnjy a Vvirus or any
conbi nat panet lodrtheftargbte nfodecglet am klec ahatytaalybdimganunidie cutlde moldchlenca@nbined
plurality of .anal yie cules. The target nol ecul e. may, al sa be a nugleic
Pt a"t hathefewi®o R gbleBsdly TREERY e N0 pBsiing PSS gell PHlECUF itk T
11T ustr apreyedt HretRo@BPHR inveritiinS fr @8R ikt hides Mo WRIgA R tafdeR labeAn@Rucleic acid

ol i gonucl eic acid. Aptanmers have properties that can be conpared to those

of anti bgelesdle apg thaunalyte labekingnucleir pcid fpelaade tbolinkedsAs adesult 4 gomposite

sel gyt %1&9&9%&&{@30&% be carried out in an autonated nmanner. In
sone enbocfl ments a nethod according to the present invention is accordingly
a met hod of i : . i tg; C i to
the 1 nvent 1o b oF, Pt T3 mpat el S HHOLTRD" ifluc e oB PRl

scr eenednudfaé asitl molerwle as yetuévede Preirtbwdlg theotomiposite Badéic gicid e lasulet mate s
proteins_i si.cally comnbined wt e. 0. physical.ly .l.in to a |.abeling
ol of o SRR R LRGN b ol BRCARTE Yot R Bichilol paile B
pr ot ei n.ledst bes prnict that ivsjohgpdemnayarieo a partdfolet @hugrenef de tagge( Rbgingniuetici Ng)

a ljbrary.pof conposite nucleic acids. These conposite. nucleic acids have a
seqhbnceis maleaHls 4P, HpsERi STRIELAE BrEKE SHTAgUEIG 601 TR HIEATRR A nes
a bi ndi nghipaéaieéhadl rdabBord REREST isotherint) GdplidafRnOMay Bé Batie® vafMidtRerial

i nteractions_of nucleic acid nolecul es and peptides/proteins_are known. As

an i | | usamplificaor feayplos examplediseedrripd oph pestzand; displegement amplifieationi (RHA),

protein M i Of t . en i i fek

Csi ng. an anes Hene BApHHRIOR orrling Pl R IO Sy PO
FEBS Letpair pP@0fist 383 2 geron@privaz0The Jujt. primei is cemplementany he acpart b€ the
caryjed 9 i -according. .t esent Jnvention, Thos
ki 10 oq THfberE ot PRSHACARANL WP Porklfle PIESERind BNRR hBRve A8REIY 1o
t he presgitheri Byeatrying duoh poimey basddawsleicisuid iafnplifigationrbé ogmpesite matisicaicidne
target nolecule at.a tine, byt that ﬁmy desi.red Turrbe.r of %\ﬂr et nol ecul es
may be aalegdedeoPe gmniiRg BeFeiae R oRBatie MelHE aadgro ARy MUiRGuS

i ndi vi dUé}hboﬂ(ﬁh@tﬁQSndlﬁﬁeogﬁditioﬁhll Braltérfativily) AduRoe@e m¥bire a capture probe.
2011/ 005221PCT/ SG2010/ 000258 18y the present invention is particularly well
sui ted fichnt gAPtEFE Brapspey derw@pablapiapgsedalingeto the cqppley betwrent the Jatget

mol ¢ ul Iingl.uded: | VehQr G4 f i nce,
but ot TR it SRGirs o d{her TATRE FIBEARE ol pRdnciity B syl

bact er i alherébyuthescomyben betwetw thyi targst moletude ead ther binding) partgeniherevf mayobgyani ¢
mat er i alre{;rgevg&/nt hetic or

[0058] In some embodiments the present method further includes purifying the amplified

composite nucleic acid molecule, for instance by extracting the same.

30 [0059] In the following the method of the invention is explained and exemplified by
means of embodiments in which at least one binding partner is a peptide and/or protein. It is
understood that pluralities of pairs of binding partners can likewise be identified using the

method of the invention. For sake of clarity the applicability to pluralities of pairs of binding



5 biological origin. Accordingly, any of the foll ow ng sanpl es sel ected
from but not limted to, the group consisting of a soil sanple, an air
sanpl e, awoenwviigosnient al sanple, a cell culture sanple, rarTiseneomEzsOW
sanple, a rainfall sanple, a fallout sapple, a sewage sanple, a ground
wat er sanpl e, an abrasion sanple an archaeologlcal sanpl e, a food sanple,

a bl ood sanpl e, seru | as sanpl e, an urine sanple, t.00
sanpl e, “g‘gﬁ%‘ﬁ ngLeApstant %rerfrgeqe%’rgg ?téﬂaﬁtfplapt% enly mengipnest caspalkya W%‘Fle d
sanpl e, soﬂnafﬁﬁmﬂgabm@hlaw fan§ MRk, 2l M@r?ﬁ%'o?%anﬁnﬂ%g fcidah E&W' e,
a throat swab sagf , a nasal swab sanpl , a bronchoalveolar |avage sanpl e,
a br onchbalons embedingatsswheneeones opiboth dedirige patmerairang @t peptide uirda guetpine Ina

DI OPSY S BB Gimeflis (HAAE on BF e iy erssl‘[i‘rmh@rentlaﬂ&nsf BEpRER Sotefh, Gt
sanple, a ce culture sanple s Tl

sanpf e, hmdmglpastam]h@ beareftared teasrpltz&getancﬂkaute s\&am‘dmgl}a uiﬁlch@mamnmal e

an i nf ect| nosocomi ect on sa roduct.i on sa

dr ug preB’ﬁ n‘%aﬁ?ﬁ qken 2s gimgt @%dr ‘?:’g‘fj ﬁ?‘@ﬂ’gﬁrpf%‘h Et’r?ﬁ‘ltén
protein paraﬁaroartal {afpet dM cale. AHel tAtgdt mcﬁmn@tﬂasmnéla&@ be be angahdrRENE rtﬁetteis
preparation sarrpl e, a space sanple, an extraterrestrial sanple or any

conbi nat Fa8 bwéf@mmmyomleﬁr\w&bwqaldﬁ@rampmd of the invention. Were
desired, a regfectlve sanpl e may have been pre-processed to any degree. 20

As an illud99 |%%@6|aéu1tablﬁt§gerén@13%¢ inchide, bhase Beldimitgdiess peptide, a
h
orSen BESSHACT LS cpRin IRl A BN S Rl e

pr esent tioh. e sanpl e ray
a fluid, dltugcmnérdata molecule.on dr@(mpibebte; adipidies cztrboh)aimte n@ vithmin, taesynthetic a

sol ution f otlde ol otlde ucl ei.c
pept i de, pcg ypeepl)lt )éa‘gl,cr%ﬁ“’ TS0 YEPg OF gﬁ r‘%‘tng t}belr%oéa Eﬁ? g Hmiehde ®
conposi tmayt be annaiecgﬂmwathmmeﬂumﬂty aﬁan'awomilédums Tl&r‘targ%ﬂﬁ@w&ulé rﬁzi}emmbé a

conpositio t hetic . a metal, a car bohy
conbi nat’?ﬂ 1&&81??1 Em BP t‘ OTHIIRg g ORI w&t@ tﬁnﬂéwr@mtsmdgag iissradiee o,

a drsig netaalM id Sidregdfd ﬁrh‘{l éif?iﬂ%rnmhﬂ RN 61@%@&&&&&& bx%tarﬁe@mt@ﬁmbeﬁiegde
but are not limted to, a suspension of a netal, a suspension of netal

al | oy, athat eandisl qomporeddp thosetf antibashies APHIETE getiypicallyomemesreddry, systemakic | as
a suspens| (0] I K5 T C hgggﬂ
2 ﬁl 91{?"0 ge]@ctﬁg orpl‘gfé/antg/ﬁt’co :Elﬁa{a?lgén(g%t zlﬁnélgf alﬁtQmIB%Hun erst OO(SZiO t %at a

radi oactive conpoun
sanpl e n@tybddmtmgrmﬁhodq@bmmgntp thenbienertt i inmerdiont fseacrbotiegly v inpatleetl of

ot aou 7Rl Wit e R ARBCar 4 BRGRE RaSulille 4 a5 2 BRG]

examaal e ag hmrmfarp,romg g&l apamkes, may bl s&ﬁeeﬂe&ﬁgmhﬂ aottbrtaqt af peimd%s/ erBlms |
2011/ 005 P SG2010/ 000258 19 100631 The_ term "nuc aci. ecul e"
as used ﬁ@}lecg the, peptides/ P%?“M%P@V%Cf’g gombings, Withy s&HP TR {90,

such as Ebéglgenldi@aee sholsaud venish ﬁ@gaqmu&ra Seq@OIEe B AIAE HicRHAGY phbtelei C

acids include for instance DNA nol ecul es, RNA nol ecul es, anal ogues of the
DNA or RAAespepidYemedod snaygben aetind degenesating (e e podueingie hererepicomogite

chem stry,. él@cd)lé Eéee é t@ch léwla%ﬁﬁl fr‘at%e(é'v%uengé Q)tfedxp aﬂgﬁll g'aﬁg\a&‘ %hem

nmol ecul es tecto- ecul es

Soc25 (quylermE@ncottﬁﬂgSa poTeih IhaAdE’ﬁﬂtesmhlmhng eantmer@f tiwcapeameram d nolecule in
whi ch the backbone is a pseudopeptide rather than a sugar. Accordingly, PNA
general | y 1§0@614 Noimeropes ro¢herr &karbplek bofhenterastigmntafasucleio facid axﬂe:qulee BN or

RNA. Ne | PNA bl br.i di d
Cubst ant R RS EBtens KRR AT AiSlrame ereté e Rrst o e BeR of [E RRAY or
o §t°d‘”‘h"m é’m‘ﬁ“‘l)m“m“ﬂ'h“?rﬁe% Sﬁ‘n*é"c""r“;b&”%“’“”%ﬁ‘iehﬁé\ O e
noairrti e aC

Tocks. 1 HRPINBAGE (s AN BPRY {<HB e Pt Roret A SRASE G R 58hdet i ve
mol geul ezmtinsa) m Giifar Q&Eéxﬁﬁ% thitBk 'chxtriéd%%@' using | EReHod %ééo?&ﬁ%NAtheL@Jeééﬁ? a

PNA nol ecul e an’ LNA nol ecul e has a charged backbone.
genoni ¢ igvent®n. Shoretskilled in theyirh wakh dppragiatsethali adglt@n@lly o ogithasl apcordingeto. thSuch

Syt het 1 R Rl BpCon§ Dovws RN DGR s SIRafeittlecl @ o

res lpect i tiee, rhéx}t |tht E)anydesiidﬂ;tyurﬁbﬁrtdfegx}geﬁ’ moteonlbamyrtmana@tsed &r bindihg hitates
ana ogues n nked to an affi.nil. n .
el oot | R4 RO LN RRIRRG LAY B! SOEE BPal dud Sothy abandee

below) in the nethods of the invention. A nucleotide analogue is a

nucl eotide containing a nodification at for instance the base, sugar, or
phosphate noieties. As-an illustrative exanple, a substitution of 2'-OH -
residues of siRNAwith 2'F, 2'0-Me or 2'H residues is known to inprove the
|n VI Vo stablllty of the respectlve RNA I\/bdlflcatlons at the base noi ety

- Y ~ o N L Y




25 pyrimdine bases, such as uracil-5-yl, hypoxanthin-9-yl, and

2-am noadeni n-9-yl, as well as non-purine or non-pyrimdine nucleotide
bases. OQwenonuok2et i de anal ogues serve as universal bages/iscomiowesssl bases
include 3-nitropyrrole and 5-nitroindol Uni versal bases are able to form
a base pair with any other base. Base nodifications often can be conbi ned

w th for exanple. a sugar di fi.cati.on, ch.as_for _ instance

2" - 0- ot HEATERR| invertiog 1 pertigularly el Hiteh B digh bpriehpil Scsrine 4BPToAg B as e
dupl tabi | | 06 I i.ments bingi t f

ol ar al i ¢y GPVEEIY s, apest dbelFoe i B REdedit 75 HGRRE OF @By iegh ooy
runni ng iRentEtHue Ao Bmaed ko, iRl dérived B3hAhhhn oF BEK-Bumh SnifRls) pnfR Yadirid
nmet hod of identifying a binding partner of at |east two taga?et nmol ecul es
Wi It hi nI avmwﬁaﬁmé% ngin 87 PrEozAs OF (s organic gh d/ITEUHE Snajfr e)lftmth_tetaqa @é;
nol egul e tﬁ%@ 0 : : 0
anal 3§/t e 1r?it()) cu gsg%uéggﬁiégﬂy‘ﬁlégfﬁﬁﬁég@r “ﬁ‘ﬁﬁ%?%’g{’%g?%%%@" aat():“grng:E ﬁié]lllt%/g}ao’
pl Iur al : tghe@romme%nsatlggbf msbdcbsampb, ah aurﬂagmksta}[l e'nvieor;ﬂrl]mumla?m{ﬁgr e_cb]alcgl:me
nol ecul es__-_,as e _case na - ar se n met hod o e invention.
10066] ATREeR ABe VRO naEP iy il ShEplea Bt SPgUe. AoFHaet STHRG e or
may i ncl pebend waterRamiple an abfikioarsampR) @h @tdhaedlbgicilaampld) @Rbod Sampls, 4586d

herein refers to any peptide, including an oligopeptide, a polypeptide and
a prot ei AMMHEs WEENFHEP KN RESHE YRl AT UESamplena sHob saraRle, aegisnisAmpledas
anyi1go- Ha@s fhidanshit | hiff | t hon,
nmet hyl at ?gﬁ), acet yl%at ??ﬁ?ggﬁi&rgp o%lyt}lg(?ig%xﬁfle’sdl}%g@atl na%%g%&gglg’?%%u%

ubi qui t i sapRle.i movthswal\vample, héhreatwabsample; papsal dwal paimplora bropelwabienlari s
used herg] b ' oclarifi i hat .th .

corres poﬁdg?%egga;r%’:lezg EP@%ygegPeg%ggglﬁgﬁpf}o %{i Sﬁglgked al?\%%‘hfca)ﬁf t;tllugdnsagﬁp?eggp o8Py

pol ypept sabple, larcanedy cainplend simdve senplhye tiisuelsangplg ardeti@ample, ocell cuithirechampie,
peptide (such as a protein) the binding partner, of the target nolecul e nmay
Do s pet EEl TFBteLRiHE) RN PR SROPIEL F P9 SPglen e HESAINE ST FaTEene.
Wthsn tRirensid sandle,tan iffecO@Pbimisls, AR6KocOhiaD irfe&iohSsatipte, laqro@etibN Sapredh Ng
partner is to be identified, Accordingl Y the method of the invention can be
15 usedidg ReRER APt higlpgical maleqyle, soprestuctiog sagiplgns Rotedt PEpRBEAR ng a

library i - ej i e e i 0,f he
nvent | on IAGP RS TEPLAE sRAALCA BiroolkR RrcparBidi bl A AL D2 ad e
and/ or etstatestial samplesos agy eembihation ithertefdmay the priopessery iparmetbod off thtie

t ar get e e i t i i d [

pr ot of el iiele BOSHAP TRABLIRE Sl R st Bl BRI A eells, o

nmol 2@ ul eAs sainailhstrative eham@le, aptissual samplofmpephvel @sermdiffested, honbogemised bn
enbodi nents .where .th ar get l.Lecule is a tide or a protein the target
mol ecul e° ngnﬁm"‘gei BHE" g’n%‘c‘fﬂg r’r‘é?ffg"“if?lnt_g‘fe Lﬂf@ﬁei‘}fptggé’rﬁle’ﬁfr QV?qtg’no#EBéwpﬁe@a%nd/
or pr ot efuitheirigit hat€beensResdred i Brinvdlaufilad Ssudh A8l REIuPiBH.! Bximpds hbladé duget
nol ecul e. I n embodi ments where the target nolecule is a nucleic_ acid

nol ecul eafeHet Hptited do; & splutian pk acsispupha musleatides adqlymugleatide ggnusieic acid, a
det er m nj gy tde s ialnBiacides |66 - - ;

it or act B Ta R TR iIS o S a0 ity ot el DA R i el
VWhedS pr osdnapagition, wh dnorgenigedhemicad frompabition,of syhibetid polyiier,ya afetygeptlipddsa and/
or protej I.S..L 0 SONE.. dinen hysically comhined w th a, nenber
encodi ng&agnﬁ% yglra(t:aaac‘fo?o rrugqqg@u‘%hg.gn ﬁrurs?' r8ér{r%0t’e%x3§ic %E%tee{n ()(:lf)‘futrleesapdé-ﬁ%mﬁ’ cule,
physi cal a dond needbotite omyf ahg @ohbirfatione theréofl Rarthauéxaenplds maludy, g fAetnot he
met hod olf. tgf invention. I.n such enbodi.nents the peptides 30 nd/ ar,

pr ot ei ns A& Ko SREPAY OF BAPHY) & SHIPERYCR ff fstal aliewisad asatuben Aha mrtsldor

aci d nol gCatlyecoiSiRatRiOMARE . asHRUR S, sukPerRidY: 6B el POV, GathicsQirRidiahi #n of
each menber "of the plurality of peptides and/ or proteins and the

cor 3@s popathegsnne radipacsive s uad oF &f @nyg cdombinations thereodi Htis understpod that a
establis i ! 8. DA } LS: i L hed
by al | ovgiapd el fir@Ghnilee Hhctbd By, E3BinRBbTor the blofFimertiohke i Bhoiks X5

nucl ei ¢ dlostdative example, the sample that includes a target molecule that is a nucleic acid molecule

may be a mammal sample, for example a human or mouse sample, such as a sample of total
mRNA.



WO 2011/ 005221PCT/ SG2010/ 000258 21 nol ecul es is or corresponds to the
nucl ei ¢ acid nol ecul es that encode a target nolecule and its binding

partner, wbenitfdos2iarget nol ecule and its binding partnectisgrooaoesspl ex

(see also below). After |linkage of the nucl eic acid nol ecul es the

physi cal conbi nation may be rel eased. In sone enbodi ments a peptide or
acid nol ecul e is denatured,

protein enc mber. encodi ng nucl ei ¢
di srupt ed dﬁgg‘ﬂ 'ﬁ%&epggnu £ gcigdpelecule ops 'é%?ﬁrlﬂﬁTeén refere i ARy Resieis aGHdR @Y he
COnposi t god3itd eb&ﬁg,aﬁatﬂmrr@hapw §ingfe §t?dhﬁé‘d do%lael ét%d@d“gr an&mﬂu?adoﬁt}ﬁéﬂeaﬂ

nucl ei ¢ acid nol ecul es (or nber encod |ng nucl et ¢ aci d nol ecul es, as
case mayNyelpicasidsdnetede Hwﬁ@é}ﬁ% DYA mojecrles SRNAi melecylese ena:lmvw))ftHEHH\Jéloy a
conpl ex u

di srupt egﬁgr cezgléstgci tg %L% é@%‘#eea&q%@ggk)%ﬁﬁemc%%agg ;/Egi X%lat E‘ICEed H cller%%t i on
of the r asqb aviécntes {UNIAY) prot—:edn tudlat acids eodevtiles (PNAD hak bt REAMbleaiges (egnd

Comp ox tiPort he v ot oot Beod 153035 dpdramtrmagess i b ele saipo

conpl ex BeleseRNnt g thelbaLkBoRd 3! £ psardepspiae rhtGHhn Eh@galhxb&b@@hngly, PNA
conbi nati on may take a variety of enbodinents such as spatial 15

conbi nat 8&srallyo ks machasge Hieutiak baskdhengefin roatrpsiatde oy example nBNkoer VRYA.
attracti I I

st ance ErerfteRes PRA! Wicdhefe SRMUMLERIAL B 1odtR CoRBREhAD M hYlD |
al lmkag@mpiemcmaryTImC@mmmrmem asce.gUaNAior l@maorvdlielmBNeA is kohsidbead @
sequence ghneo. t e ve me I ura it ti.des
and/ or cﬁgfl nsnmlﬁg?ﬁllgﬁ 8511%0"@52’38 9 edplglg oé’ﬁd‘/l X’ﬁﬁ%’lleg‘le?@d EBne
20 or rrms;mealf CahandhO2y @hﬁ:gsl@ﬂ@ttﬁéi filrandye rﬁlgpalaljre typze donfigratien, njlﬁbﬁ&m\gl thé(; t he
target nol ecul e, oupled tQ a se e.encaoding it on a nucleic aci

mol gcul erespectlr%)m?cu%axﬁt mgilﬁ P@ﬁét%l‘lm’aﬂnfit‘ym???“p@ﬁtsm‘% Uplike 3 PNA

pr ot ei NSmPR¥ulRNPOMAl xﬁaiehmeqemal aﬁfgew BadkBdiR. PNA 88 RNK Iy BRFPERREBAI NT

nucl ei ¢ acid nol ecul e by any desired conbinati on. The neans of conbi ni ng

each of DhtheHe ppigEsang may be emgbrqrebybmtwgdwe el npdeic apidawnibg e GIRING, aci d
embod Mt T B REP kbhic ENA PONA LA O e R tes DRARE,
encodi ngRNAc lodigenadéadides) | et A Bespecaxvlehmcmidmwsﬂmﬁmmqwb esntafn @orsnktumbl e
et ef o MK AL R e B shaniul o ﬂf’%ﬁaﬂﬁ 0. "3 coval ent bond. &
noncoval e odif s nl AR RN e KBo 88 b P! b oot A FBE,

sucl0 as kelpepin the, methbdwo bk avdnsion W&irgibleotid ¢ amileguedsTadtiietbotide contaipaiped | C
or polyneric arganic. co ound s ch as pol yet hyl gl COl nucleic acid
mol ecul emo‘i‘%f”r‘ ah b dantancs, thy 25?’1 B%F Bbl@gﬁge P%/ 1€5. an illustrative
2011/ 005&3@@[/ Mﬁﬁh@ﬂ%@@ﬁ residues of siRNA with 2°F, 2’ O-Me or 2°H residues is

known to improve the in vivo stability of the respective RNA. Modifications at the base

moiety include natural and synthetic modifications of A, C, G, and T/U, different purine or
25 pyrimidine bases, such as uracil-5-yl, hypoxanthin-9-yl, and 2-aminoadenin-9-yl, as well as
non-purine or non-pyrimidine nucleotide bases. Other nucleotide analogues serve as universal
bases. Universal bases include 3-nitropyrrole and 5-nitroindole. Universal bases are able to
form a base pair with any other base. Base modifications often can be combined with for
example a sugar modification, such as for instance 2'-O-methoxyethyl, e.g. to achieve unique

30 properties such as increased duplex stability.

[0065] In some embodiments binding partners of a plurality of target molecules are
concurrently identified, i.e. without running the method several-fold in parallel. Hence, the
method may be a method of identifying a binding partner of at least two target molecules

within a plurality of analyte molecules. In embodiments where the target molecule is added to



met hod of the invention. The cell nmay be prokaryotic or eukaryotic.
Exanpl es of a suitable prokaryotic host include, but are not limted to
bacteri a woehia®sf1 coli, Bacillus (e.g. B. subtilis), Peesdanonasss

Sal nonel I'a, and Serratia. Prokaryotic ts are, generally, very efficient
and convenient for the expression of he erologous peptldes/proteins.

However , ressi on (see 0 certain

posttrand Phsiinat aﬂ%&‘iﬁﬁ@s&lwsgﬁf&ﬁi %@@P@%‘a‘ggmgtnaaﬁerﬁ,@cfﬁ?rﬂegbhé plurality
expr essi gntRftapgdinblcemm ofﬁﬁ&xegtsl e. RN rﬁereqérgewﬁareweg o aQQﬁé éas'erfﬁé . but
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[0070] Where a cell provides the physical combination any cell may be used in the '
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protein be |jnked to | i nker. peptide or a ]inker protein. Such
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pr ot ei naaabws peptides and/ or proteins, is physically combined with a member encoding nucleic

acid molecule by means of spatial combination. In such embodiments typically a confined
circumferential space with defined borders encompasses both the respective analyte molecule
30 (e.g. protein/peptide). An illustrative example of such spatial combination is a cell. Into a
suitable cell a nucleic acid molecule may be introduced and a peptide/protein encoded by a

sequence included in the nucleic acid molecule may be expressed in the cell.

{0072] As already indicated above, the peptides and/ or proteins may for example carry

the sequence encoding them on a connected nucleic acid molecule. Where in such
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di spl ay. 0082] An_s enbodi.nen the linker, peptide, or.linker protein
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aegypt i céeoxyiyndine 0 fwhikte iy bk Usbthiaed o orhi Giynidihe Haa {en@thiblvpiRphiidd as
par ai nfl uenzae, M Msggjqjof Moraxel | a_species, Alu | of Arthrobacter | uteus,

or a net feperipediay Erize8 diarellerahedeon beit. 99 39 #2102 1R)) By camriansai & it80ar e
known t o5 bfn@d,ok%ﬁ*gltp&&e&t@d Byhb§itorafidie RS 6544/H8S oid febidht GVaiRbRFHE Ldupling
[0083] Hae 111 1 methyltransferase is for exanple capable of formng a
covad ent toparmaclgic aciduaolecule and dneoiesidu¢ der coupling riel aupleptidheorsprgiein(ibad.). A
5' - GGCC- 3! ! - 3 =5- ' - L di b en
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known to those skilled in the art as the ‘click-reaction’. This approach has been demonstrated
by Gogoi et al. (Nucleic Acids Research (2007) 35, 21, €139) for the coupling of a peptide to

30 a PNA molecule.

[0074] A covalent bond between a member encoding nucleic acid molecule and a peptide
and/or protein may also be obtained by using a PNA molecule as the nucleic acid molecule.
Typically a PNA molecule contains repeated N-(2-aminoethyl)glycin units. The bases are

typically attached via methylenecarbonyl linking groups. One or more of the glycin units, for -



WO 2011/ 005221PCT/ SG2010/ 000258 27 Engi neering, Design & Sel ection (2004)
17, 1, 3-11). In sone enbodi nents the |linker peptide or |linker protein may
i ncl ude owohkeitdos22neplication initiator protein of E. ceokiysicacteoésphage
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5'-end of the nicked nucleic acid nolecule (Liu, J., et al., Journal of

Mol ecul ar Bi ol o .1993) 231, 2, 361-374; 5indicated also in Kurz, M, et
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an RNA cu] e may, he renoved.,: or. replaced a.spacer such as .the .

runogl B TSGR ASHRISr st s i Roralehu? dERET B 5 O vaRRed F o
ri bosonmegng ReR Hibssogie faradlei 1A sofRremBdARHentEa reflica@dn initidtor plaei fofho0ods
(2007) 4, 3, 269-279, or. He, M, & Taussig, MJ., Nature Methods (2007) 4,

3, 281 - 2Becdlbbadiwrionbres 2ppex Bawsed jn the formeew) of acovelenalinksge batvaes the
exafpl e nhmbedsr @k é}aﬁaﬁﬂmq %{Sikiéé A/ Bt ARG the Bbggfa £Id BiQuR e&b&ﬂﬁ

particle, such as a retrovirus, a baculovirus, an adeno-associated virus or
a hepat i thessamier iibe replisatior dhitintgu dypieally weplitatks bywattaching dlse P2Xiprbteth fonits he

art unde n "ph i splay” and ."virus di.splay” (for _an

over vi ev SBRA" DR, o LRSSy h AR 1p B v 1 03B Bhcct & Sng Birang

Dani , M bredk, fniBletaptthe nficlBicgadd nislande uad iattachss x6ahe ndi@AELYf DNA dom
469-488) .. They. trace back to met hod of. mappi.ng epi t.ope- bi ndi ng sjtes of
Aot boch B Y P e oSt T SRR JoPPE Brar s BRES Ao Sepahus be

I msogl gttekizgd inA\traAn@ ¥adidhecovalehtly afEdN0 US itPbwH Qoddy Ddga Used, which
replicates and assenbles in a host cell such as E. colr 25 wthout killing

the sane. [0076pne &naHErTeRingpleaE hpaie 5D epedificdlCinpérbiétlel ictibs REEH lasl@fe and/
or proteins is expressed as a fusion protein with a phage coat protein, The

menber oot stisptipfing Rt may dst ysgd do physIcAly binkoths member ngpding muelersorcid ed

i nt o phagelePak tahg HgSerRb@ATpMHdb of BotBHCTRE &k fel}a ggﬁi'oﬁa

fot bRIMECHING i
di spl ayed fusion protein. ?n sone enbodi nents a phage mayr%Ie ugred,

for exangiteptavidin has fosresemplsfbechdrisflyreniewed by Wikghek gbsl. dnentunor. fprio(20063 i s
30 24 00 i(%r, %?—?bz.rlnt fﬁg e%%gﬁn&xrt %tﬁe gﬂioﬁaQCMCﬂl%gf Ehc'ohﬁl fnll!lgfégé gc'i](? -grlleecule ma
respective’ hel'péer p?hage may provi de oné or nore, Fhera I'ng a " pr ot eihs

r equi r edbd aruptedptb istaptavidirohsing etapdead pratsads (sthiDwi eeal)noaimal bf Bidrehadlope

al so kno 0,.4.h illed in the art as "phage rescue". . .

S031/ 000209 BC1688523 ot Sekrenrs el Herds ax B exargpie} AL CirspoAnEReRiP OF 1 he

respect i yoteefialy B/ 10iked @ Bidth. SipoHalkieg the Slept AL DHRBaRE Sndtt¥MeEnt QA0S €

skilled in the art under the name "cell surface display" (for a partia

over vi ewluckdpadd goleguig, and the biotppepnjugates poptideer arotein pisemplax; Retwesadriptin, a

celds may,jae ac Wi j j j ' ei 0.t hat

i ncilsudesm{ah é&ﬁnﬁ%‘i‘? g‘?ﬂish ethé}eﬁ’y BiGhiehIly Afnkthet ML Thédtbed {tSURR REALIE! Lid
molecule and the corresponding peptide or protein. A biotinylated nucleic acid molecule may

for example be linked to a protein or peptide that includes streptavidin.

[0077] In some embodiments a member of the plurality of peptides and/or proteins may

be physically, e.g. covalently linked to an oligonucleotide that hybridises to a terminal

30 séquence of a strand of the member encoding nucleic acid molecule, for instance as
exemplified above. Following providing a single stranded member encoding nucleic acid
molecule a corresponding peptide or protein may then be coupled thereto. In this regard other
antibiotics such as aminoglycoside antibiotics may also be provided. Examples of an

aminonucleoside antibiotic include, but are not limited to, amikacin, gentamicin, kanamycin,



5 plurality of peptides and/or proteins and a cell surface protein (e.g., a
receptor). Any cell may be used for this purpose, such as a bacterial cell,
a yeast owblw1i@nsiznsect cell and a manmalian cell. It i pcngicachotobessi n
enbodi ments where a baculovirus is used% or the virus display technique
(supra), typically both the virus itself and infected insect cells are

capabl e of presenting the respective nmenber of the plurality of peptides
and/ or DEHRYHE. MPRTYGR, dIFBBIcHe TR SAOTRGRYEIH O GNP TECHa HEPOHC

sel ect edribgfaRiiif HWRISARRE Rl OhthRybRY SiRh ARHiARSChdifeip! cﬁﬁt%%ﬁer‘;l@j;r _Adie
formation of a fusion protein wth a nenber of the plurality of peptides
and/ or prasembles the 3' dnd afdeeamingaeated tRYAr andtare thus nohyrensferredciontbe geawiog,
general | i i.caly Li . 1] I i de { a
rot oy n Peptie s B PR Rathd R bl fleiuBb ot b oBRL BRI

15[ 0987] theathosameditegi maspyettielessdie doayleidy lisladdub afmicletoarsd teleatiiepaig. wia t he
technique to be selected - as ], as emodi nents thereof - in establishing
a physi cﬁIe‘rI ?nggoﬁ%?ﬁgg??r@%ggl Jé]ila(ffeécﬁga g@?e&?ﬂ’@“&?’]{jsﬁr bokyAn i"ffe%é?’(’)‘t‘@?’ n
have beeopsphishesiicg). the fafther RnbtiorAY §Q®dﬂi i5itr8ducdll -into PUE ra@Rhonucleoside

Phar maceuti cal Bi otechnol ogy (2002) 3, 285-297). Were a physical |inkage

by neansamiiefiq it mpayche Hpledctal acpepside oF geatein, vie Hhis fyrther fanctigp sropreandathusi so

be |inkeg.{, 8ld ?n 1uPhase such as a particle, including a nanoparticle
or a nagnet‘?% eacflr soee e.g. Yamaguchi et al., 2009, supra; Horisawa, et

al . 1020009, : j r I e aj; r . .
et b2t ab o PERI T sold ERRGRREKE, (hfipebfie BPFGLLEmARCHRITAT L huBicc acid
nucl ei ¢ moleduletthatcis| capatdg ob dybnidizing|tadbe membde sheodihgmndlee ecidanolefgegpfoa) .

It may foQr | | ecul e..or an R | ecul e, As a few 25
exanp] es Sl § SPRO RGN SeEatfilbceibiented br uliv i msefoindis oua
c r[])NA pljmam icl aDNAmhoteﬁs]m;jid oDNélaticely ilbw Cétzir?lii)litghmdeﬂ wiﬁahl Hﬂératsxymdmettigns,miﬂ,
phasem d. DNA or agem d DNA. I n sone enbodi.nents the, menper, encoding

hucl of ¢ BSRRCGOYHER TS ot endinga RuglaKi Ad sBGIFEHEe: AakNAe FRSlEs Ahe
sequencejiieiiensahpR JTRTRALIE ehhidBe @i tH RlpBidhak bedn diSGo Ryt YrhghieniWi ch
t he menber peptide or protein is physically linked. 30[0089] "I n sone

enbodi medh €Vusldied gy ReteemindiZRe) 601@%%1Q%0@H1gkbﬂ4i)-nc| udes forming the

plurality of Jaepti des and/or proteins., Typically a plurality of nenber
encodi ng nk@§78] dnsems srabadimpts the peptile eprotein arayobe linkedhthas aptames| Abt i de

sequence ; I it f i ar
aptiiaér RNEadE gg&@dAsm'ie Bt 1B bR dlelch! ¥orRfa ﬁa&@%@?ﬁ%ﬁ?&?&ool

proteins to be provided. As noted above, for use in't r f T
i nvent i obasedion itsfabilifer tpdynd dseleetad jother praeaile dnremgsembwdiraens i peptitly or

i nked t . 0/.0 . C e [ .

enc%(gi ngﬁ) rr(l)ﬁec é\l%[ 20%%‘#1@(% rag%é(]:i %{ g%g% rJé iaglgrﬁ%? plgogeuslbgr%ghe%g%%g r?gﬁttld;éaﬁ@ker
nucl eot i preteiie gpagnaeladoh pepidarbedndr byeac aptiamgr. riuch @i linkar pebtide! oz dinkers paten
expressed to, pr.oduce their respective protein.or pept.ide. physi cal

Conbr nar 8h ABRCHES of Bio stedidss s eaguBl b ienrof n B Reiser s hBORRE hel o o
aci d nol el hatisyay-likeefup&itins dehieh bRide t€hamameded by 5 the same is further
allowed to form This physical conbination between the nmenber encodi ng

nucl ei ¢ acifgo8vp|ExatiptesyTdrdcbmbiRit) entiBbdyt Regrbnts atd Kb Pdgni@, IFeffapditasOr
proteins may be fornmed via any desired neans. . &0090] As shoul d be
app&t ent SiRglgeheind Vo Bagments ﬁs%{s}réllmﬁai trishedies, (Wiadese P chal.d By et ed

in the igpyenthan) dccakk esRhe X PECAS DGA1 BEBLWERIIBS LIS ACOBE%) Pig, t he
88-94) and other domain antibodies (Holt, L.J., et al., Trends Biotechnol. (2003), 21, 11, 484-

490). Single-chain Fv fragments are for instance fusions of variable regions from one heavy

chain and one light chain of an immunoglobulin molecule. An example of a proteinaceous
30 binding molecule with antibody-like functions is a mutein based on a polypeptide of the
lipocalin family (WO 2003/029462; WO 2005/019254; WO 2005/019255; WO 2005/019256;
Beste et al., Proc. Natl. Acad. Sci. USA (199V9) 96, 1898-1903). Lipocalins, such as the bilin
binding protein, the human neutrophil gelatinase-associated lipocalin, human Apolipoprotein

D, human tear lipocalin, or glycodelin, posses natural ligand-binding sites that can be



10 nucleic acid nolecule. The terns "expression" and "expressed”, as used
herein, are used in their broadest neaning, to signify that a sequence

i ncl uded wo 20110si2¢i ¢ aci d nol ecul e and encodi ng a pept ipde/spnoto®oerss S
converted into its peptide/protein prodyct. Thus, where the nucleic acid is
DNA, expression refers to the transcription of a sequence of the DNA into
RNA and the, jransl| ation_ of the into protein. Wiere the nucleic acid is
RNA, ex p?’@g’sfltegr?‘)t 8t they bing-fo selectdestpall protern iregions kngwns akgptens Qthermomer
RNA copi git#pddamplidieof’ SMBES BrofiRRREGE BhinB Mbletilss BNéutient & wo
opt i onal lé ?%g trgrllscri pti onﬁrc())f this DNA | %to feurt_her RNAEﬁ% ecgla(g(s). In
any case9@2p¥Espwicies baxd oméheuddgrmhscatfolinMasavanL ., angl,oPrordie Jebékce
speci es { ] Lot o ] IOR.i.s _perforned, by
transi at PORALESY PEREHERS of M alist RantRUGT0 LHRIETEN Pheishr RS o510
consj st i by Skerrar@En3uli Recapmir. (200D) Sk, 180- 1873NAGNEinsO fetnectinephviaRtd and

Expression of the protein or t{de of the nenber of the plurality. of
pept i desp%aﬁ%rfi&d’rvuagrét@mn Fogild 4 Fag e owar Ay SIEHET AT oA damrigsdt on
system w6kl a6l SXiTERSEL& oS YStes Ry I, &cdiy Q@ztﬁrecﬁtuecﬁrﬁléﬁfzﬁmog)/%,Cﬁé5|6y
from bacteria, rabbit reticulocytes or wheat _germ Many suitabl’e systens

are combid)-afdnectingnidesibed fromedeomsin pfdugfanfiirorecini epntais shreerdppps Hit gare

synt het i I i i L et 1o . i u r
v oty 55 AR i AR ndi e BRG] RRNFESS DS MR T
chal®yi ngOpiRbiAs inniBidtecdmbiokzy d2606)ahd, nid 3a@5 8)ls Tetrehectirisn getivisls fotnRitasresmectivdie i n
vitro translation .of the proteins to, be. selected. ucleic acid nplecul e,
such as. ftier pRfiert FrosBins HEisaR, sorteis ISR BER i+ G Ve Er I RPaR RN S |
cont a: nsl_)enaﬁgliﬂ&téddlﬁ)r&ﬁﬁhl@@?ﬁih@(i_ﬁm)c%gﬁﬁd& wlﬁaﬁ@ﬁﬂ atd wgfot@ﬂdigagclis, e o
transl ati on requl atory informafion and such sequences are operably |inke
to nucl edtgosl-2 §@ﬁﬁ‘§ﬁé‘?§ %ﬁ?rpﬁogrmaée% Hethab fRFpeidt Fhadn (s eennsetegip they

sui t abl eyRiR etk dERAtratheY theX BleSs 84rB8n %ﬁp%@aﬂs% icHPrelfstafl oSt B RS
vector as_ further explained bel ow. [ 00 1J.g]h I'n Sonme "enbodi nents a net hod
of the iothermpdifyingensyarss gndosandhiavg aambelh highyr ofll perseabilityatliag peptidesulses
encodi n akj i and/,or i NS lin b,

i nst ancge'%ekg%%D:&q’l rda;ksl)f%q‘%gs%l gré [ t('?{e% %Igg'p{%oygz lgg’d/lg(?)gf{l%@%’t gﬁ{%e t hat
i s encodddirbd; a medifyifg 2@t/ 06 B2 IREATTHECAG et MdHeises 82 gifinityabf the efpentied ei c

acid nol ecules of the |ljbrary is suspected tq include one or nore pairs of
bi ndi ng rﬂ%ﬁtynéfg‘mfﬂra ¢ %’é%‘r 8@?&#?1"33”5% r?ﬁ%er'met hod of the invention. In
sonme enbodi a smmethod of the invention includes providing a. library of
el e ¢ acigPIh Al fPEh ¥ dnody SRty iseioh S iReds it pPieh gt
and(yt e pepbidytiRe dinttions plagttri setectelne d¢btaihal lidker @eptide i sigsicaldy dnkihg Qhe
proteins is su%@g&.t ed to.ingl ud(i a bgrgﬂi ng partner of one or nore target
pept i desMEROHr Bicaing ryFleinicd ggleculeand,thy RepHee PREFLEnt Acopntgralidisnifer

i ncl udesiepid¥dgy (GipRi)emay B hBed 46! Sinerabé istcHine aatiy! RAtibRIYC Gdemtheopne
or nore target peptides or proteins. In any such enbodi ment physically

conbi ni rigoteEesequs Wndipganeleerler I of aln(Ergdanic sk iBlome/eadert E5emisey (3006) &,
epti de i j i | '

Pl ei o a0, et B Bl Wenll-ET bW o BhISRHEN R, obiRREEhiabE: of

r esifect i foemmept dodwlgy witkasclected dMNIA bdaptdrecan be bbiatmed sisthgphhgedisgay an be

expr essed. [0092] In enbodi nents where a library of nucleic acid

mol ecul es 6083} &visome enmdbodonentsrthe hekeprpeptidie dr linkér prloeein @syeintinde onbel £i c

acids. The,term.vector, refers nit such as a no ul.e a rticle
Stch as HORuRRNEAEEon A B 10 of iASntp I peBinifhal ol £ ¢ el ©1 5
wi t h whitglemotytiecas NMdgs s fNachesphilhparainsiianae, MOVMHT 6hMdrateila sp&sds, Ahnked.
Generally. the unit is capable of transporting a nucleic _acid nolecule into

a cel | . OffertireRacsr Ingys.ion adpethyliaptefenedtaaigee-gr of Masddl Methy teanstersey
Mol REu! Gare kilowR PLIRIBPAHLERO hCIEL dofl FoRbNG! FitRhightdlimySt r anded circul ar

. ) ac (
nucl ei ¢ acid nol ecul e. n sone enbodi nents the ctor rs a virus. In sone

enbodi nent GHIENA | QoSG b16 13 £ B Vhid, r
nore 20 r%%spgt}%r@y seNugﬁegg}g&glgﬁdf&%ié gg?orabl e ([)?‘C&gig?lglgtfi ng t%gkg%gﬁnggg?(gn of

nucl ei ¢ with duclels and anp lpeulessthap énclusleythe | seeence Ai-@PECall @ 5’ +GLEEGE i (F=5-

| i nkage 4 b I ucleoti de seguen of interest, is,linked to one
or "ot e TS GahER B SRR SR BT a8 B T Ruses BT st
sequenceofSgughic émpilkeriay pams skdcted nevddutivnl ayvedbscribeds by aColeguletitabr yPrégitience
operably linked to a codi ng sequence is capable of effecting the expression
of the codi ng sequence, for



25 instance in an in vitro transcription/ translation systemor in a cell
when the vector is introduced into the cell. A respective regulatory
sequence weedimos22be conti guous with the codi ng sequencecTas200ngoas it
functions to direct the expression thergof. Thus, for exanple, intervening
untransl ated yet transcri bed sequences nmay be present between a pronoter

sequence_and the codin uenc ter se ence till he
consi dergﬂglﬁﬁf“%ef)ﬁﬁg?%f éﬁ%ﬁﬂm (gg&{;ﬂg E’O}irﬁ) %’(ﬁ‘ﬂfe‘% lmemf g@gﬁ‘e“rﬂ’f’é’t &rm

"regul at §f Yni& Pr&temEMay MAMRES Kb replicalbe uhﬁ@tﬂ? ?fdtélﬁ lo@mlcoR fbﬁ&@h@ﬁlﬁ e
operators, enhancers, silencers, transcriptional termnators, 5

unt r ans| B2AdThis gnese hes & ﬁlsrwlﬁé'ﬁ&é@twﬁyt@dlh%@m@%lmkﬂdd@ the bt-ednef tth@ ntﬁ&ﬁd y
out tran I lya t ene
expr ool BB RnBREIE RS O AP o MosECuhibeBlgkock (o] 2ri619474)
20113 OOSMW/WI@#QO@Z&BaBEhe&@jd)@hmﬁ&ﬁﬂlﬁ&ﬁé@mman be native

(honol ogous), or can be foreign (heterologous) to the cell and/or the

nucl eot i de [QMéﬁiﬁsephMal |1mkagaebletw}’d:retlmr member eta:bdmg mfcldlmecldegmlbaﬂe)tayd

sequenceg nee d f.ar se ue ressi on ro a

o o e R g e SR ERET RS S Trle B S0 a5 el e Rirfios

pr okar yop£s coﬁplék&hﬂﬁabwoboﬁl@QHQFMm&elrauéM@lMf'! ,Briding® eh FuhonaD Gehdhicon of
RNA transcription) sequences whic when transcri bed

i nto RNA@nAf[oteagnigh QOOQ/ |11t Fpe%q4s21i2n |Ytarl,a¥<p XusdehDruggPiseeveny Todaydehemi \l,

i ncijgide 19)98913- 9’1'3?’ "For %Qérﬁ?le%e&) GESE il 'NRAVI’ﬁgleE‘ﬁIE dehnd $ibbkfindfa nascent
transcription and transl at ch as the TAT cappl ng sequence,
sequencepepsidel or protdin keny beHoreed b}gub@ﬂpmeystdhqgl eﬂngsn antdolgtemswhlas ylfamplcm
i ndi vi du [ ex

cort ai n npEHGEIGE chbndaffly Ry 1 EERTIAR e Shu UL R AT
expr essimay baranged leawmp]aced:tg} ai s;aalcsmsuk:hqm lh’eemnluhﬁ ghbake ﬁl&eio(miana— in order

ri bosone- bi ndi,ng si trea ene uence- enco se uence.
{00541 VRePtR Hircbopiat TRNATA ot bostinn g PRLERQ PR ashdpTicibe or
i nclside Hamat MefHod® (2007) 4h8t169-59n6t BeOM. d&qlahgslgsu\nan%%r@mwf@damwm 4,
vector. Illustrative exanples of a 15 prokaryotlc vector are a plasnld or

viral nudl28i 02§§|%F‘?¥6F’@3%Y8r°°6¢urﬁﬁy ot her nucleic acid nolecule, such as
for |nstance a YAC, a BAC, a bacteriopha e derived artificial chronosone
(BBPAC), al008Skilts Tgrmasionay Jerdexapmple mefude ofrhedtivg deslesiqrpiicy bagtprerhage obe

transf echgfa Gitud fa®aé, QuerRss 4 IQEQVE@Q 5§a&ﬂ¢v1ﬁfspiﬂ aﬁféﬁ@ abé&@ﬁﬂa@%%@“ y heg;atmé) r

within, the host cell genone. Illustrative exanples of E coli vir
vect or s Yifsl Sueh tegbniquetharg welk koews e tthopegkilled igttho@rt wEer tB; nathesr (phage

i lpstr 0 2

psciby! Uhneer o8 R Ry E0L a0 RV LT B SR EY Bio Rl o

pKC37, pﬂ&OIlD)lw 9\83161 D}iﬁi lMsck |oﬁﬂebdptcﬁi@ﬂzgmdrTrKffsdubnqn ﬁ@archl(m:b le@EX
ET seri d..an der tives re Three.ill rati.ve exanpl es of

Beci |1 us o4 HEOLas bl Db Sf opsith Fhiopeiihg wSe ApTRE

pl asnmi d paanterifdom postide-sHage fibaies 68 idtobllael embhRROEEBSink) A3 in ekxdpip) £s of

an euka:gotl c plasmd include, but are not limted to, BPV, vaccinia, SV40,

2-ni cr onfllgMenious phageray be uead; Whichygnlicates and gsssmblescin digstselowigh e Es £9landed
vecipr Ccapnhdif khlhf[i%ﬁ{e' saﬁfé RYsonteatsBathetts bR RPE dTikd p%{%l ﬁg@ﬁaes%d/

enzyme based on e nucl eotide sequence of the vector. aci d can
be i nserareproteinsols g£xpressadr asbg' fiesian pw@em tveithy @ phage epat h)r@temeithc inagnnleen of rﬂaeyme

and subs ?}Aﬁ%} %31‘1?46 {Bgo&g trh%gJ rﬁecg%porgt.g(g lentto gfla%e Opr%?clal | 1%;% )Nltylefﬁt can

can be 'h! a ce
be i nt egneledadidngledude gmﬂlrg thé désptaged fusamdpfoe@h [ Ieaa;bmé @hbmgndmi b helper host

genone (e€.g. a non-episonal mal i an vec at i tors may have
ot oas PigHE EXRAHEL TOABTEYS dane et el thewlye s S mapiit andforcproieings f ha
?Ihl y)r/]vs It@f) hlﬁ@@%btﬁéaﬁhdg@ ﬁr@tequmahﬁamgnﬁmeﬂm{ OgRURsPdAvé Belb@xepﬂa%%trﬂﬂy and
e host chronosone
provide one or more, including all, proteins required for replication of the phage used. This

technique is therefore also known to those skilled in the art as “phage rescue”.

[0086] The corresponding physical linkage between the member encoding nucleic acid

molecule and the member of the plurality of peptides and/or proteins may also be formed via -



WO 2011/ 005221PCT/ SG2010/ 000258 32 Integrating vectors can al so include
bact eri ophage or transposon sequences. Episomal vectors such as plasm ds
are circuvenotdaebize- st randed DNA | oops into which addit iponaic20doesgnent s
can be ligated. [0096] A vector as used,d n the present enbodi ment of a
met hod according to the 5 invention is provided with a nucleic acid
sequence t hat. enc des a|r of .conpl enenting. noi eties, The

two conpPRoHEs ﬁE)l ég? ééu' 8¢e f’ﬁé”otﬁﬁli‘rt ¢ SFRPEEtien PeRtdeprofeRe s W‘r@Fdersd’t‘iBht
into cl opRnRYS &alknbWRth rﬂt&sx skille€ i in e ettpuﬁdetsatéwm@é SN ur fabe &@519@0 PR

Wi th each other. The term"cl ose physical proximty" refers to tance
bet ween paréak mrt@msmatwgiahﬂr,e&%éssmt Ap gn hldystrative xamplec wdlr mgy bel ow
a quarterf, h nal
wi dt h of{ e s‘%’ ler® h %E it dv\o;'Ichogs e%?‘?g\}oerp %Qt‘ tﬁgt ﬁjgi%dés {hﬁl y CIF%EE sfit?'
phys$ cal plurality nfpe;ptniet aicdSort groteinsi st aneetl surfaceapsmﬁmm(@g pla f&eptor)nzsnyaeelbmhpw

i ncl udin nce |n d| nsi s of, chem cal funct. onal roups or eI ow.
[ 0097] Tﬂ%&teﬂéﬁf ‘H‘E‘ r?aq?ﬂeﬁlﬁl ?theétyieesé Ca@f%nrtﬁse&tfﬁ SN bma

The repoedlErt figGbasd ﬂﬁleﬂi %lrrlb)édﬁﬁé?it‘é G2Rrd Bf QICARNIAS i§ Aséll Fri MBWiAR & lay

I nstance or a cell in which the reporter 15 factor has been forned from an

i nst anceteshnigue éupraih drnically bathdhe etirus dtself ardainfessesh inseetnealls arpeapaipoofer
factor, | t fect
a det ect Fe S g%lhael ?e%g‘%mc @%ﬁgﬁgt“g elargp{}p & prtor a% ecép%?ﬁ(@:]ﬁ?drlfrlrg

ef f&@t, e¢mbodmentiswalieroh @rametelgatwmb@tmmne rstnwthcmdnm otifee meatbwteanotfeanmay is
a factor_.tha capa atrvtrn he expressi.on of

ot i n byt oF ROBRR 2 Lt O boRn G AR HEE memilr BFER Gy 36

a respecpéptidedasd/ocproteinsl it ﬁ@tﬂ&d&ﬁbﬂl@lr@ﬂd $hat AeHiybicslt conitindtion, geeRly not
corrplerregct.in% |et|e are two fra nts, which may, for inst nce define two
donai ns Ofn% R&hyEeal linkpes Sot18 ProX At PREF BN AgieinggR cefly WRERGHhe BioHn
limted ;elﬁgﬁrest]geat&ewﬁhﬁthggu fluorescence, |um nescence, expression of a
marker, cell viability, relief of a cell nutritional requirenent, cell

groys h or qoesy] rtestnﬁﬂ@gt@a aspeetsiAAGhay Be asettnrttnharnsidlew%hr &b th‘éete&ﬁﬁﬂﬁ’@ k&be

protein- fra nent co |'enmentati on based on the enzyne di hydrofol ate

reduct as#l beSémi ay embodiments @emérernnesrafbérglweata nleﬁmabhelmgatheeﬁeqm\@
pept i des/pigt Q#l@?ﬂolpcqﬂé‘&) Qg@;gtdggd ?ée Lv@%e JUih& in ghea&Uég%g@raddls et

conpl ementary fragnents o ate re tase and expreée na cell.
Where t ha (@wmmd’rbhemmwnad Bmdeehnoérgyc@ﬁ@l)e?rréﬁﬁ 283y HNbftrherphtyacildmkage by

di hydr of gl e.the cel L. ves.and qr Q ct|v

rect um, (B! SRS 1L §Releoly i BFHRr oo SHpny B e B8R T bst
12120 - 12(H46¢ such dsler pzhaéleemmdhg a faridparti¢teornd magnRiccivad i(suee. g NeaggoE cof

t he cat al ytz domal aof the en Bor etella pertussis ad I at e cycl ase
(Kar i movd: &89 estrz?I’ O ef\%h gtfequgg )moé‘?u ls7 887y 2 Two

pept i desdde@ié Bbel @@ﬁﬁ@gﬁ?@i(lb{a)defl ne a pair of binding partners are
fused to adenyl ate cycl ase fragnents. Conplenentation results in cAW

synt hesi s, [9688FTheV¥aerBdrl eRddddel RidieioGAAd AhdBAASnay be or include any desired

nucleic acid (supra). It may for instance be a DNA molecule or an RNA molecule. As a few

25 examples of a suitable DNA molecule, such a molecule may be of genomic DNA, cDNA,
plasmid DNA, cosmid DNA, artificial chromosome DNA, synthetic DNA, phasemid DNA or
phagemid DNA. In some embodiments the member encoding nucleic acid molecules may
include a spacing sequence that separates the sequence encoding the member peptide or

protein from the position to which the member peptide or protein is physically linked.

30 [0089] In some embodiments a method according to the invention includes forming the
plurality of peptides and/or proteins. Typically a plurality of member encoding nucleic acid
molecules is provided, each of which has a nucleotide sequence that encodes one member of
the plurality of peptides and/or proteins to be provided. As noted above, for use in the method
of the invention each of the peptides and/or proteins needs to be physically linked to a |



33 gives rise to a particular, identifiable phenotype. Yet a further

sui tabl e exanpl e described in US patent No 6,270,964 is beta-gal act osi dase
conpl enenyet2oomoes221 100991 Accordi ngly, where a respect ipgg/scepornbess f act or
is to be fornmed in a nethod according t&y the invention, two vectors are
used. The first vector has, contains, is coupled 5 to or includes, a
nucleic acid se uence .that e code a flrst conplenentéﬂg nolety The second

vect or h&STEPAH %Pbef%&er&n Aegeic pgid maleskesAscordnglyginesoms embedimepts

moi ety. fikendcioMBt isequetesPof BRANEAber! @eb@hg GRBIERCSUM rﬂm&ﬂﬂéshﬁe te‘ﬁ‘?ressed to
pepti des/ proteins encoded by the vectors have been forned. If t he

case, fopPredurotheBirespeetdsdqrotein erpeptide. daphysiseleomitinationtsach apa phmamabhmkags ng
i et
case i1 PRAERIRBERDE bR YRR Rf o RELAY ik neB oL RSN chetled By

par t fier sthehsdmé as rﬁlaheroalﬂdmed o tﬂon&at[ﬂus%h@eal Idoml::lmanonelgawden ale mmimbmt ed

Car 1y ng BrETER AL orice e S5 e PPBREF pF o KA peRSRR el Paeieps

sequencenfaiat femEAdesa sitbd sneghdir al ity of peptides and/ or proteins, which
are suspected to include pairs of binding partners. 15[0100] In enbodi nments

where a | i 0eg0] A shoifld SeCapifatéht IR GHE @BoVS iR Pricd ebbdiglenBNE AlBleR acid
plurality of gept i des/ pr.ot ei ns am)n% which a pair of binding partners is
suspect eBIOlacHiE ¥sig 1 dbe dreentiplis garpbienot ﬁéprﬁ@%a PsplidsyRIPiein ercoded by the

| nvet i op,Gae *acia%sleeneuch@te?me%%rée HO gﬁse s%@e%%ecpﬁ&eﬁ aldised in
plurality of peptides/protelns cordin y t he ?I rst vector has a nuc?elc
aci d seqthenndwoadeat meawngiecto sigrafyf thats'a scqnan:eritmh!dedgnrmmu:thxc acid molkadé end

acid tha en n th des/ r ot
enmbodi rre% c%gﬁger %ggg(fe/}%rgerm is ﬁv i'e a&yde% ng'u O1eEs PIS folfudy rgllv uﬁre‘dh?rﬁat ©
encode anylleic akidt ig IDNAareapmmrpeqﬁnsdesh@tmhsmpaoxaoﬁ lagseqdmnca od tid DN A énto

partner ata eptid eln i s suspecte first. tor has a
nucl ei c %mar@ebg anot RS o ppter. %%ﬂa 5chdrls§ﬁ\§mxeressm
pepl § desmay ohelas - thJ hepﬁéa&iah YEERIOIRNAr i@ fuRRsr RN CoBics ARidt SRINQBSE
that encodes the first conplenenting noiety. The second 25vector has a

nucl ei ¢ Hasgrigtinpehidie RIWAdnte RN Acnd tq@eovad}ygté@ trgasgriptian gf dhis DNA e fwthesnd
vector f

Compl emehl naPienre( My By ke R E M REE el PRPRRRIBNSrRRCON: YA
nucl ei c specigs podaded/prodicedpintyy pritein.t Hecee nxprdssicn pl mnrﬁ)lrmetj/ boftranslatlon and

pepti des i f in uspected a
D1 U al 1 JEBEEE SIS of FRRE phehi SpALS sty Helithg AR AE iR EC TR or
sec?nd ptrasmlphonsaﬁD refflication eBxprddsdnf of sie pﬂoﬁaﬁn(ﬂ piﬁptldlﬂ@f the fmenier of the
conpl enent i n%brrgl et{;;1 and the second plasmd encodes a second conpl enenti ng
moi ety. P ©F ARQ) OF PEUEINS RAY; REFATILOt HSING a8 "é’)?‘b?’élggsédmf%y?@fn and
second cgugyl Qﬁ%)%té%@xoff%;@ie‘n@%né}ﬂgﬁlﬁ&r adgdll Retract! SRAEAST fbAC bterdis LRBBI -
Into each plasm d nol ecul e of the two pl uralities of nolecules of a first
and of areseelapdepPrayheal 28| Mamesigblesivstermsiage pnmeisiallygrvatlside. | Thsmaixiuref
nucl el ¢ BeAfinfPlRRUSRE hay IRRE! Sfthetic SmindRid0Hddfer 23 fifteaiRd BolE S
25 number or variety of proteins produced in the library. This can be accomplished by charging

tRNAs with artificial amino acids and using these tRNAs for the in vitro translation of the
proteins to be selected. A nucleic acid molecule, such as DNA, is said to be "capable of
expressing” a peptide/protein if it contains nucleotide sequences which contain transcriptional
and translational regulatory information and such sequences are operably linked to nucleotide
30 sequences which encode the polypeptide (see below). A suitable embodiment for expression

purposes is the use of an expression vector as further explained below.

[0091] In some embodiments a method of the invention includes providing a library of
nucleic acid molecules encoding a plurality of peptides and/or proteins. The library may for

instance be a cDNA library. The plurality of peptides and/ or proteins that is encoded by the -



one nol ecul e of the nucleic acid nol ecules that encode the plurality of
pepti des and/ or proteins. [0102] In sone enbodi nents where a library of
nucl ei ¢ asbdonmiosnul es i s provided that encode a pl ural ipCy/saho@madrys e
pepti des/ protei ns anong whi ch a bindi ngapartner of a target 5
peptide/protein is suspected a plurality of nol ecul es of a first plasmd

and a pluralit nol egul lasmd jis .|likew se provided.
Agai n, " Huriry S Mg aeid TeslEetenSLiEF APary Romapetiel bl ngidi o o mahponaf
second Phiadik HaRRGO dRS can B@?&ﬂﬁﬁé&ﬁ?k%&hb& of il lﬁ&éfmoh Nint B RECrRTRAREATEN! S
into each plasm d nol ecul e of the urality of nolecules of the first

pl asm d fan@thqg|0éthﬂmv¢én@namleﬂ%mr@@émg adfbf@Ibfé)f nu@imraylddnolﬁ@dc%ﬁecg acDNA

nol ecul i f ides/
pr ot ei ngﬁor%ﬁ'&seggg({c fplﬁgtwtgﬁalg{éa%%ﬁ%%q%ﬁéfés ééﬁ%ﬁumh nco igp%i %ne
of the aaml pr prgpens nsdmqumtm m msludkta lahdmgqmrtnerasf mmqmemtargnpqdidag ot he

first co ene |et C m of t.he plurality of
ol eoul SRt Est i S emPof RS tDreios dulter Shdtudes bhovidie Rot of me'd not
is a mlmwleaaambagestﬁhas erftodé thd Gl mp dgie/pelsﬁdég 8t Prot&if§ AR, anQaGéh Of

t he second pI asm ds carries a 15sequence enco target peptide/protein

as wel | ¢Bbodiment physically, combiyng meembers pf the kb raémmuﬁtyl%wétryolecu ey and3]

The vect f mﬁd t

sui t abl e&% e?i)gpet #Q%Thl 39 StQmecgh ;1% hi eve ﬁﬁgjogﬁeﬁgecﬁgé%ﬁggéﬂg&% %ﬁd
art10 Veomo}egulm}to lacsuitehle bdstm@l:l Inrthe hossldel aviespettivadptiderptaten enccrdepdwtthez:ul ar
transduc&uc 1c am&)n{ tlle%ael on bet ransf %Ctl on, 20 nobilization or

can’ XPIESSe . .
el ect ropora I On 0 Hane & e exahples. As an illustrative exanple, a
swtablet?@yﬂ t abl [ _knt.o n
t he use of grm‘gc géqlﬁj ﬁ&v}’h g%irhg%gyS?&}fg%]g %@gﬁeoﬁecule“ I%c‘)’l? dggeseaé% ma

vector, be plovided avitlt the jebpestive @uitleicsadidst @it @ekm Avdctart hefers itb |al.lﬁi1f fichva a
exanple troduct i ni to a plant. c usi on of protaoplasts with
o op S hbleple o g tarare iR o pBopieie Eapa)e oL HRDon e HEIC Ba BRIt -
25s1y f aceith RAELHES has beehGOill ed)\SFon sREctdOWRich it Tha3H¥en ﬁﬁi@aﬁlaea&taﬁy @he @nit

nmet hod according to the invention serves in identi fI%{ a bi ndi ng partner

of one Of GiBphde ﬁéﬁfqna&maw/ Brclgieacdd mrolecrie igp 3 &¢ DiegahMmayed/ R ei n
l'i nked to,dJagmEs bEiot u?&ﬁ&ia mhaew ?@@&%&é‘@nwﬁe %ﬁ%‘édi soﬂt@ﬁt 1%bE h

the binding partner or wth a sanp supr a) as a medi um suspécted to
cont ai n doyble- %@nmqw@rplackmmd momukuhesom arpledabents thermedtor lissgt viruscIudes

both t e pltAbidinolls BENASSE B SSEARA0G D SR H0iRRLNSE/ $A1 88!

mol ecul €. ere 1sa’ ne ying a
bi i ng rpgulatoey seqhieraies hadhsé capabletcffrdget:tmgﬂheeuﬂmsswm dfmueledc pdidy tal whiyh ifis

anal yte nol ecul. (i,ncl udi r ot mxt re s forned.that
el e STHDY ke, donerat]e BkasB ot - dukRed iy Bichar soind flisiida Srgience of
part ner /ihfgels 1iRbE b orUﬂJn%&%gﬁatbQﬁ%@ﬁéﬁdé@ sW¥ that expression of the nucleotide
2011/ 005221PCT/ SG2010/ 000258 35 m xture is a reagga provi ded (or bhindin

par t ner segyeace soypdt fodesmexprossed gan by allodied. Bhuss aFegiateny saanamge eperably linke
nol ecul gg/ , t i te. by
&8/ P alhg %uén@e 9 apdpid) Q8 eﬂfeeﬁr Cg%eéﬂﬁcéq]&ﬁt o ﬁlgl god%?g Sy p&tho

cont acting t east two target ana yte

nol28cul gnstange dest ik bédo dtrmseription/ dtaslatiorh spiterpners int heceltewhenl the vectnetihod

of | dentﬂltfrgéurz:gd ?ntg Itﬂe cQﬁJ R E%égp@cetlive regﬁl ato|r§ as%&ue%\é\é) need not be contiguous with the
coding sequence, as long as it functions to direct the expression thereof. Thus, for example,
intervening untranslated yet transcribed sequences may be present between a promoter
sequence and the coding sequence and the promoter sequence can still be considered

30 "operably linked" to the coding sequence.

[0093] The term "regulatory sequence” includes controllable transcriptional promoters,
operators, enhancers, silencers, transcriptional terminators, 5' and 3' untranslated regions
which interact with host cellular proteins to carry out transcription and translation and other

elements that may control gene expression including initiation and termination codons. The -



5 target nolecules wwthin a plurality of analyte peptides and/or proteins.
I n such enbodi nents providing at | east one nucleic acid nol ecul e encoding
the at | ewet2onm@si2ar get peptide or protein is accordi nglbyTsansiondossit by
providing at |east two nucleic acid nolgcul es. Each of these nucleic acid
nol ecul e encodes one of the at |east two target peptides or proteins.

[0105] In ot her enbodi nents the &Bural ity of peptides and/or proteins is
suspect efFERBIONY seqUsBPeIfan R datiye vhemo ?ﬂi“ﬁ)s opfaniear sign Q’&F@W@g%us) fonthe gelh

enmbodi megt So,0@E ri'lul?le@ﬁ'élep Seqiehde hSisalsE aﬁ}@é\%b@& ln%tu?eb @E'r@&ul%fy Squénces

protein. I'n such enbodi nents a conple en t ng- part’ners nay
al ready heeded ffor gert prquencet expréssiometapdvany fitome organismt it Rrgansmo vt eshhid)dm ment

th d thod of.the t
o ey o Rr TS il PR bR PR o g B! B RERER: (AR
t hos® 15d1r¢’wsC€1&Sﬁ1Iityatl‘oﬁroﬂ Ranaswanmipaanﬁa@l/mau iy gRSDAIA gequehceseRbiRAC dbedf

t he nucleic cid. nol | es, These y.be seJecte for the, eqU|renents of a
speci fi ctT&pER rﬁ\? ewf%ls}&%f F@‘nﬁ iss{pitiatione Spelt Fegionsyil { Rormaly ginclude

transcri ﬂlbbé)ﬂ'lﬂo%mo'dﬁ%t s fer¥s LR @ ifffatioh o trdrReriftRASInAL tHARa8YS Laeh
containing all the necessary ingredients, an enzyne, a cofactor, RNA

pol ymer agse then TATAobo e 6apping: Isequeness i GAATT naQqulpme cands thet Hle.i These aregulatosy er
RNA nol e c e

one. i viafest el PARRIR, AU RIS ACkE « oot UbofsBhl (R Ll H 4 ©
actle. ¢armirsetléadi o uaed. IThmekﬂb(braftimpmnldi hepawartehthat qmpareexprﬁssomfmeaach
specific_reaction tem .Buffers suitable for hi.ol.ogi cal and/or.chem cal
Bact | onZORREOH BrIP AR TEaires b B o A SresBrERIBHRL cOpeREm P8 e Eene
avai | abl ué&m&od'ﬂi@s ¥hed. € formed, or - in enbodi nents where a pair of
bi nding partners is to be 25 identified within a plurality of

pepti des/ peu9a Wehere the vidtor Bld incléit apPtbREslE i Blagifos exainplé BE G dndliteOa
conmpartments such as m.crocapsul es. In typical enbodinents non-nenbranous
m cr oconWArEheheAtisis single on dapkle strandsd @95%%0 Becter [mtratives examples of ani ng

of 5 AGMBRMSoENVELONERNY plaBmi 6P Wirdi H@dlelé%%Idefﬁble%urehoaanymauemhélbfenam@r e
used. Hence a het erogeneous systemof two immscib )@F ases wth

one of tmelepwg,sselghm fyapsianteianYAGea B e @steeophagcdprlmal@ﬁc chromospne or
colloid of
pepti desy pr c‘f{(@f %%lsﬁfdogigq dae%i? ?r@ﬁﬂ isfvcckaaf!c Iﬁ&%gﬁ @%e?hg{ g@ﬁe BJ ecu%xieXr

bet ween ﬁrquzinddlaihtocoalisaandmaplmates md&peﬂd(eaﬁy oef,ssenmﬂahl the hostwveiit ghomehi s
ensures an isol ation.of e c artrretsfro ments in.this
Fogar . Tsteectiadbif el B SROPHL I, et S0 Bimtia s icecTrin8dy 8boss
36 1(he CWERSAB, Chadnof, illkerat eNPamipIey s £E. ok tplRatid de@s8/pBR322CHBRIE Co®1Med
bet ween bi ndi ng E artners. Furthernore it_na ot hanper _ or prevent t he

process BYak0l 8A% G de Pf\@%elo&ér RIS UR s oHPs PEGER%aRZP0pCR

or assochREIDPHKE (A, SHPAY PBIRERS 1 %Kem%lr%@ +/-Ap(§ErbIﬁ8‘2101§GEX pET series,
conpart nent al'i sation techni ques are available that ful fil

requi r endvt any( derevagives tharedd Gbsreoillggtsative ogxampdgspdieBycillus plasmids are pC194,
pC221, and pT127. A suitable Streptomyces plasmid is- p1J101, and a streptomyces

25 bacteriophages ¢C31. Examples of an eukaryotic plasmid include, but are not limited to,

BPYV, vaccinia, SV40, 2-micron circle, or their derivatives.

[0095] A circular double stranded vector can be linearised by treatment with an
appropriate restriction enzyme based on the nucleotide sequence of the vector. A nucleic acid
can be inserted into a vector by cutting the vector with a restriction enzyme and subsequently

30 ligating the fragments together. Generally, a vector can be autonomously replicated in a cell
(e.g. an episomal vector), or can be integrated into the genome of a cell, and replicated along
with the host genome (e.g. a non-episomal mammalian vector). Integrating vectors may have
at least one sequence homologous to a host, e.g. bacterial, chromosome that allows for

recombination to occur between homologous DNA in the vector and the host chromosome.



[0109] As an illustrative exanple, an enulsion may be forned from any

sui tabl e conbination of immscible liquids. Typically the peptides/proteins
as wel | asoabhanshiiochem cal conponents are provided i npan/sayueoOURss

sol ution, such that one of the inmscible liquids is in such enbodinents
aqueous. An illustrative exarrpl e of a suitable conmpartnentalisationis 10
the formation. of a water-in-o mul sign. In such an emul sion water is a

di sper se!tPETREEVACLESS cqf & E‘bWPL’HGga%te‘d%%@ée of transppsn sSAUENSe EPiemtel VorteTie
form of gddﬁelisy pqidsiﬂl&jse%éi RIS Sonble Q&gﬁ(ﬁﬂh@?@& 10613’sp it G WificH R RInG DNA
immscible liquid is the matrix in which these droplets are suspended, i.e.
the nondsmﬂﬁecan(b@dlgﬁWdous or external phase. Such enulsions are terned
"water-in-oil" (WO . This has the advantage that the entire aqueous phase
cont ai ni ng (04 A 5vepfion cise nsedain dmmmsemt Smb@ilmcmpaf targrethedi B@Qrdmg dD stbﬁ eet
dr op4 et Sm(JEH? jt oOI%Cd % S? 'uclg q&t Lﬂ:?xce Plpcl? ‘ﬁco({%(?'o'ﬁgdﬁ rglyeqr ofoI .
general |y comt none conmponents an fience’ |s |nert
[01101 Nwmplemsntmgi mmhmes oThé itaui dﬁnﬁléméntmgembmmm off bhce pmrt dmnepieraem eads

phase are, kno Suc l i qu i cal. I non r ui |.es of

B eh 1 GEPEE AR prtent e clobe pRugeal sRoRmY 16 VEhoH being) DIghe inpammetion

hept ane, wwcdaab@maerheb@ﬂﬁe%se !yéi@dlebroﬁhﬁt@l’ %ﬂ@{mra%taﬂée IbefvriearthR twar bon

tetrachl oride, carbon disulfide, d| oxane, di e':hgﬁ/ et her, diisopropyl et her,
Wy

net hyl pwm/lpmrzm@m%@ rﬁlgqt is Helow halkeinelyding la quaststithpiow an gighth or
Cycl@hexﬁﬂfﬁglebelbﬁfogflf It fzﬁ(sruﬁ{ with o tﬁ@?mghé&c&{ thdll 't@g %%E&lvearﬂ iefles,
non- polar I oni C iQUI es O a non-polar 1onic IQUI I nclu ,E%ut
are not Typmralbydclosg pliysamhyorom:tptrhﬁeks ta daﬁsihnqarmmasps(datq dime®Sions or below,
fluorometh | f am de bi net hyl i m dazol i um
bi S[(tr i et (?%% S ifcheich el ey i Felow.y Y but yl - é '
e SO S PR LRSS o Bl R TR AR e
bis(trif faumlr ga?rhiw pmkrfdewifoniméﬂa tct) Erstlhguyﬂ i &Tsfaaekamyd gedhiasyticinihe repuirter

t at X me zo I um
LoV penkior s By prmed P BeHBLime Sl D i oo glpr haskeep oy hum
hexaf | uom@fvpaaaaﬂaemr twhish RRYLA MO eaPobithdntd bé b YRItGIRNMEP Mt ifistance effect a

tri hexyl tetradecybl)y phosphonfum N'-ethyl-N, N, N ;N -tetranethyl guani di ni um
1- but yi - detegighle gign PffﬁﬁtéH? Rhenetyne; %f@)eﬁ% ar pifestolelgimg effect, (tho paphakphat e,

1-butyl - deymeh @X*n 'uh 49 eﬁi Cf "fzicidr”i?raoﬁgfo*i'%it%faeéﬂl p'f%ﬁ@atmg the

1-butyl- 3- et hy Ium Iuorophosp te
met hyl i néxpaession @tﬁa pm;émrThd proteormayttes i fum efféct mvignel andibr affect-the phehot3pe

yli 2 0052 1Q/ QO 37 Recen roaches
y| e%(gl ngg?agg% plegt!ﬁanh?%\rﬁgg ?II}(]]SUI g lﬁase ergrg];%g%g{ %}I %%15 ﬁlr% Scfazlg(fl u}rlwl'PM“: Unds
have beemotmesafafeyt\sm rfragtrieard whichHGmagyofol ms%mgevudﬂmennm Hovhaikgliofi the réﬂﬁt’kﬂ)

49, DA : 1002/ ani.e. 201002393 Accord n I a further exanple of
2 sui t Ak R CTALE: SRSl bt e MR ORO! " ol vaescantes
l'iquid erpligdseénce)] BxpresIRnesOHafRi! Sellt ViBbIABP réIREDF R RllGiutSticiRal Y&RulreASntOt her
bi ochem cal corrponents are provi ded in an ionic l'iquid such as

et hyl armeshi SiawHl errdmg resistanceli hydr ogen phosphate ionic |iquid. Various
protic ionic liquids may be tested for their suitability as a solvent for

car?#ying od9098] Srﬂ)ﬁlf'@ﬁr Hlivatrativecsxample, pratein: fragment eomplamea@tlam based ogghe

R
vvat ]?r i nevesi pepadcﬂ/gpwmsn’at;m%)potfm&? ibﬁﬁcﬁﬁpab;newd diet fused t:)fcompienmtanm gregments

sSurrt ace- JV S urta ant s es a S ar .o

ol o £y oG REC afeoRats BT RS el e T B et i mwictesr
| east detcayplernentagaehi @herofo fole Pihgdretolatyhiiudtisesthandll rsapytvenulds gfover i &r e

suitable for the generation of water-in-oil enulsions. An illustrative
ex a#bl e selective medlum? Pelletier, I.N., et al., Proc.Natl. Acad. Sci. USA (1998) 95, 12141-12146).

A further example is the use of complementary fragments of the catalytic domain of the enzyme

Bordetella pertussis adenylate cyclase (Karimova, G, et al., Proc.Natl. Acad. Sci. USA (1998)
95, 5752-5756). Two peptides/proteins, suspected to define a pair of binding partners, are

fused to adenylate cyclase fragments. Complementation results in cAMP synthesis, which |



15 of a suitable oil is light white mneral oil and a non-ionic surfactant
such as sorbitan nonool eate and pol yoxyet hyl enesor bi tan nonool eate. A
further ewerplmosfz1a surfactant is an ani oni c surfact anpcsischo@d®oesasli um
chol at e and sodi um taurochol at e. Sodi umydeoxychol ate may for exanpl e be
used at a concentration of 0 5% w' v, or "below Inclusion of such

surfactants can in sone ca crease the_ex sion of the
pept i desEBFHIST 1952 BAGFYIAL ‘QJGQ PWP?/PY% éﬁﬁer sugable iexpmple dgssribed dn oni ¢

sur f act apkatedt Normmrml@béthe%qlarcﬁﬁﬁfak@&rﬁqsléﬁﬂtalapﬁp' etel y abolishes
transl ation. During enulsification, however, the surfactant is transferred

fromthe agmy}sa\d@laﬁﬁﬁgly NyBere® rbdpeBiiveAfortBA tREdH ¥ {oY bl Fornft 8F ﬁ%etwb&r e

desired, dition of an anionic surfactant to a m xture to be enulsified
can ensuaesordiag torthe gveniian. e veetarsane yseds The fitso Herton ms . gl dostainisois conplpd 113]

Subdg vi %”gﬁhﬁﬁd& X} Huleic e clﬁ hé’r{cg'tﬂgt Eﬁ‘&d@! fﬁJs{ thglﬂe g&ﬁé Eétgr ghe! ns

W thin a pair o ners rs to iden hus
t ypi cal | secentbdéctordian@ rivekeid acqau bebjuiieet thatnericudessa Qd@&ndsaimplembmting mom;aifhere nts
may i ncl de add| i

f rther liquid. In typical enmhodinents the e or
Tha ol ar BFRRGODPT Sepritis Ftas: craccin oo Bhiieh SEPIARYDTBIoS: SR Bintbher
IS to bevdctththhvd Bsbn! Brnétt 16 6a6lid the Fadd, Fsrimaltiofl WIQ rePatter! fBctSHédnadtclr f;v‘ﬂén
handl i ng_nucl ei c aC|d 30 nolecul es and peptides and/or proteins. In

enbodi nefhedwairemplemanting gneictigs age praneht intg clope physica proximisy. el his man dpeghe
target

bo. [hcl UGG HHE 0 dRPEREating Erclith A Lol PR EERRARE phibfer By BebEETY
is i nmm sainylex wiithheacheothén ém this qegald, %alsla:awpahoem; arvectay ubal al thevgmedseno
occur. |4 1 phases be f e.fir pha

o 1 ned BYPRGHBRH b ' Re BIRGSHTRRBE LR Ml Coh R b P Bisb it o250
3|8 plhaslmcﬂ)?t agid de&fpiemeel thay ehdiles enﬁ nﬁ alplmug@ oth;fupuﬂdasL a&id/drhﬁs%uﬁ;awﬁfchramd a
plurality o corrpart nt.s n the second phase. This may be achieve
accor di n%’SP‘i?ealrf?"ﬁ?] %Hﬁ?ﬁ?ﬁnﬁ@ art M Xi ng the two phases rray for

i nsfance b ried out b d|n one e. dro e to.the

undtt st ¢ SN Tegimbpiinsiages Auibis oaodcis e R roupRisa oot i o8

sel ectedy ﬁﬁfdl oﬁf)eﬁtidl’éﬁ/pﬁftélﬁﬁ aefs RGidNep#P 35 Binithg! Retnedshe gusbaaed)eﬁéltwo
acconplis hereby a desired size of the conpartnents nay be achi eved.

[0114] CYastars awvesirsdaﬂ thevedpd ﬁcgfgﬁ@g 49 tRe ingentionesach havehmicleia asid segence
mechani cghs RQUEY oh® off%@ﬁ)l Irdfty g@pildw afe - A&Bi@ﬁ@gﬁh& %an &S

available in the art int uti'lise a riet llzlanlcal
devi ces, nuclei¢ aeid rsgqusanice rtmtsen(:@dﬁs Hhaéirsrte@nmlfpmemmgrm@atysandl@ nucpiclopeid that and

t uthU ne cb&ésed’n% onﬁ‘éj g{u?algﬁ ﬁkgg&&?@d’i"‘ﬂ@ lﬁi)emb%ﬁﬂg&?ﬂvigrre a flﬁrg.lf}'l Jutglucﬂelc

rot’or - stator honogen sure val ve honbgeni Ser's an
honogeni &t m))lecalak is(prdvﬂhd timt endoide a?,xmrlhiyaﬁdnmtglﬁ;fe@ndaesmwems faimoag wdiich a

devi ces e co art nt sjze var n on the precise, )
Foaut ¢ erintiBe GRrae of Fdeebh ettt 5ot B Rt ek bR SFe it
accor di Ngqhiénck hﬁatpémaeé oh&\6gthe Phurality 8t lansigeepeptidbap@toibs. ITHRERD ve@bt Nl
bal ance betmeen the 15 _nunber of eptldes/protelns the required

enri chmef¥ftheinkpsaaicleis asid senusae that ercodentheirgtsomsemensng inqipty. Thesesprrial
m g9 Cap\%d#o‘?shaé; ? nﬁ@l@fc)’acf&%eﬁ&l%ﬁ:leqﬁ&' Jn@gde@rtﬁgﬁﬁéet i’éﬁtgdlf?ﬂlﬁ%?g (’al“lhe '[8?1&9& %@ltor

Droplets of a respective e on may contain v at may

assi st, furtbéd hasatnuclepeacd sequentiedhatembedes ¢heasepomtegsplementingsmeietybe carri ed
out in the mcroenvironment of the droplets. Due to this capability such
dropl et s h{id1plesovesmpodiaaants whenedch libmwoﬁmmerieacidan@lecmeseb priakidetbthav |

et al., é]n?:géena?lplu(? lity o?%gﬁtled%gff)ro%egls gr%g 1chI a 8au( 29 91?1 mg%angérs %sgs?l’lspected a

plurality of molecules of a first plasmid and a plurality of molecules of a second plasmid is

30 provided. The first plasmid encodes a first complementing moiety, and the second plasmid
encodes a second complementing moiety. When brought into close physical proximity the

expressed first and second complementing moieties together define a reporter factor (supra).

Into each plasmid molecule of the two pluralities of molecules of a first and of a second

plasmid a single nucleic acid molecule of the library of nucleic acid molecules is inserted, i.e.



295) . [0116] Two illustrative exanples of matter that may assist,
facilitate, permt and/or enhance a process that is to be carried out are a
capture pwokeraosk2a | i gating factor. A capture probe maychsG2enanse be or
include an antibody, a fragnment thereofsor a proteinaceous 25 binding

nol ecul e with anti body-1ike functions, which is capable of associ ating to a

conpl ex for n the two.binding partners uc a ar

mol ecul eo’é‘?ﬂ“ﬂ?f’é‘?eomﬁ %ngﬁltct‘?fécf ‘ﬂ %G‘EQBC‘}QB té(x%t F@?)%S dndiope
two pept hagsinProtei ns defining a pair of binding partners. [0117] In sone
enbodi nents upon subdividing the mxture into a plurality of 30

conpar t nent(§16E9ah s6RRRAHABAENtS MBLRAL fibRty apﬁﬁclale%fd RORCITRY %C;Hrb@ld&i tizpe
plurality of peptides and/ or proteins. I'n some enbodi nents each

conpar t nefodeyplpradity) e € apalyteopaptides/preteinsharneng wdighegrbénding parties o actagget t he

renbir o R eRRRERCR SuRas o fmBleotes BT SAPGISAIP oBK LB of o

2011/ 005@2lcedEs SGZ&&Q)(IﬂQﬂ%ﬁd 39 likewise pedvidedd e}fgiame mesﬁxanplammémdésoer fiesel

bet ween bi ndin tne et her er of
the plur %qumg?tﬁ}ge i SCS?H‘gPEIBY'Bﬁn?CB es erﬂi‘ﬁ%ﬂ rTJ(o?’Pei ns
of the rﬂﬁﬁbeeﬁlbmﬁn&hw ﬁkd lel¥ch pRs@ARDIRIEHURAoT tmmmlty @$lxﬁh&é&ul&e9f tt@eﬁrst
and/ or protejns. {0118 I n_sonme enbaqdi nents the physical conbination

bet ween BASIg: 2 singlecusicic asid molseyle oF tha btapg of nesleir acilomalerples iy meertads

bet ygen il

provi ded&,gf géngg@é Whlgraggﬂé)tf%lgﬁgepk ﬂgéggog%ﬁ%gqﬁ? ge%glg 0?131???&5" lbs?mds
pept i descaarielf a sequenes enqedingawte of thatanalyte Eeppklystpmeﬁlmw ltcdsbicareids wisedueace
menber e codinn e of he re | | one
anal yte %ID? %g@?ﬁlé ko e&%ﬁ%ﬁﬁggegf’getﬁ apel |cr¥’gplr'ﬁlur(r:l elmc(:)?égcg ed(’rr§1 K altya8§wel I
as one tmo@eulemlfehmIsc&:oadnq;lamﬁdtoaegmblehcab@tilm@ieaﬂeImmeﬁm thamis ecmdlecl(lef
above) . nbodi nent s, where air of first a second bi ndi ng.partner
o Chi n 2 BPEREI P o 1R nreald muph. SRt Pkl B SETBRPPR T 4
respgect l u@r@Jel erltd8in gt a TRkt pbstide/RORIN bs a:velnaaiaegeq%néeh@ndahwgaiﬂet YecBhd
pepti des/prot ei ns and, one second nenber of the plurality of

pept i des?ﬁ%ﬁ?@?‘ﬁ@%‘“\ﬁé‘rl t he correspondi ng nenmber encodi ng nucleic acid 15

nol ecul es encaoding the first and the second nenpber. of t lurality, of
pept i des/ pt®t0Si 4 vieglors are) theniy, bethaf the ahei erbrdimepis %?ﬁgac& ity shiteple

bet ween g,sPakfis. OIfhlé)'rr{h‘}' B aPAETAClsing bRy %tqﬁlq%@tlﬁﬂ'\xlﬁeﬂxt fhel 416 Vé%'idr?%?&ngé ng
plurality of cells is subdivided into a plural |t3/ of conpartnents. I'n sone
enmbodi nemtredecsd inteePa viantsans formatipmdn @d@lcatarmgi uoh@L@enJUg@m tiansfectivg,
cor4®espo, a u res.P t a
et o B8RS ERE Y et Th, BhES IS cdofles AP ol Sl E0
one" in MableomChuiQue)foiarsabw antoaivemgl ¢lse vtealrogeintmm eptkidteeall nenherseobft he
plurality o ep ti nd/or otel e correspondl nucl ei c
Dot a” ol Setbedein d55eRRiens or Neoeiriim Himthis Rt Vesier ButgPistiite 81 e
fact thagellaisdhfecfed bt ﬁ,lﬁthelofllu&lﬂ@thfen@daﬁ@é 86 iftfodaetidnSink® a@?&iﬁ SdeBl1s fsion of

di stribution of for exanple
protoplasts with other entities, either minicells, cells, lysosomes or other fusible lipid-

25 surfaced bodies.
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[0104] As noted above, in some embodiments of a method according to the invention
serves in identifying a binding partner of one or more peptides and/or proteins. The plurality
of peptides/protein linked to the nucleic acid molecules encoding the same is contacted with
the binding partner or with a sémple (supra) such as a medium suspected to contain the

30 binding partner. A mixture is thereby formed that includes both the plurality of peptides/
proteins and the binding partner/target molecule. In embodiments where the method is a
method of identifying a binding partner of at least two target molecules within a plurality of
analyte molecules (including of peptides/proteins) a mixture is formed that includes both the

plurality of peptides/ proteins and the binding partner/target molecule. Unless a respective



25 meximally one cell per conpartnment is accordingly an ideal assunption,
whi ch can however only be put into practice in terns of statistical

di stri butwonsii1/8s22n0st about one Conpl ex of menbers of wrhe/Sghemwabezsy of
pepti des/ proteins accordingly defines tdxat the distribution of
peptides/proteins is selected in such a way that on average at nobst one

| f menb f the pl ity of tides/proteins . b d i
cach. contuttirdn eirergy ey sk 8% Biaing saetrB e 4 DratRLR i OB AAIHS o
than oneafadp hdleiies/fRpldssy i thet MEhBA, Uodhingthe miRQRS {sd@sridd Qlt&y&ntdcfing ONe

enbodi nents on average | ess than one conpl ex of nenbers of the plurality of
pept i destherableastiiwodargehmolesules with the phiraldyned eaatestmolagulesp dis desnsibed ebevesel |
per conpar i i i @i Star: i ' cted
o such 2 o i dhidied it BES: & lhols O it ol Eharil b Bpct Bl
conpar t marget niddacalesivatles a duabty ManaBAd pERfe? ARIZGY HCRAAO 1D ORAXEnBbdiments
conpartnents,.wll.also have nore.than one conpl ex of . menbers of the

ol ur al i ¢ JOBRTEL 1EASPST BUSIFiSsactd mlhls Ennsthie D & IsAave Hoeet | RBE9S A
one cel |l protsin Readcordnthly QaRE loue @yw¢ia@Fta¢ 142912 mhdlei€ A6 hotmbd Fakh of
corrpartrrent/mcr,occg‘gsul e a process is allowed to occur. In 5 sone

enbodi nethess Ruslei aodecy]e angadestane o Hifrat lgastivg targehpentides erduateins.
conpartment/_ m cro capsul e includes the association of a capture probe to a
conpl ex bet®kih Im, ofher rerphodiments e phiralityraf pAptides aRfipeRIAERNEL APPSR & get
mol geul ejnafde bRColinprl sB@'Bﬁﬂ%lg pdr&IeROTn sdch eﬁ%@ﬁin%m%&ﬂ%ﬂfdﬁl&tlfﬁtngfs%gss
includes the formation of a l'inkage between nmenber encoding nucleic acid
nol ecul eacchrsiingde a paptide andddr Hprotiimdnsuch embedimentsadehiniplembetweenthie bindiag
process r fur I C I d oGgeur h. as.in
ot rone miP bt LIE (A RRATE T HelBa BB 5 e RbERE ' {re
ef f ect i vihe complentis altawad tofformmiwdng the ntlesbefithe imveidorconpar t nent /

m crocapsul es may be artificially increased by various nethods that are

wel | - known [0196] tker cokipbherds b fitht lsgstemntthat Ty ddded wdg forlexamplecinclade those t ed

to,,dhe additiop of voluyme excludi ng chem cals suc S | yet hyl ene gl ycol s
(PR arftbesssomty Fcgnirintion guof SHTACER Cof FGHORSER I 0 DS, s

t r anscr i Phids@ fay be Rgle b fgrahy Feyuaements UE B speifid@send from thatlevig: auaHhaas E.
coli, an eukaryote or bacteriophage;. polynerase chain reaction (PCR);

rol I'i ng tles an dnpyiire j trapsedptionfreplicatinh System a8¢/ar sagiekite Hagsaion system

anpl i fi cafntfing Mﬁ%&eésb@qﬁgreﬁﬁﬂispaﬂ EFFHIOR cbtaltth, RN pb Bl 58 SRickBAIR,
reaction; |oop-nediated isothermal anplification (LAMP); “transcription

medi at eciugigi¢ adidc@aiued of Txpthetimop BansiTRIPH male¢aly, acthesome andn dhivatacidn
(SDA), including genone strand displacenent anplification (WSSDA), multiple
st r4hd di sHIEAesttableghuffer dnenoin viicshall ofthe dgered enmenonente of thegbiglogical

i sl - Lificati ] _ e .
requi 11 e, AR be ARE, 8O SRR ERRS, MRt bR IROAERIRAVER e o
and t he spacific reagtion aystemi Puffem soitabdo oyl bealo gicalnedrdrphemivat reactsdma taroknesyst ens

are thernmpstable (the coupled transcripti.on- 25translation systens may for
i nst ancelggfie ﬂgﬂ%t&fmﬁeﬁ(ﬁé‘?mﬁcﬁﬁﬁ gvall?qu?‘rmst abl e organi sm such as

Ther mus aq [ s 121] 1n.so nbodi nents al | Q. t he |ink of
{he to nalftasE i mixyst BERLGAS 2BaFERE WG & oiin SRt el R Care
corggar t nideitified. veithih Rehiratitynofreptid@prowingg the pluedlity o€ peptitied/ iBSis@ivitlée
target npl ecule and the correspondi ng binding partner, includes 30 |

| i gat i on™t9f CAIPRATIRADfSTHCh A8 ICFROPRRAIESe 4N tPical SHEOLIRISHER PRIMISMPFAEOBLEIET | ve

l'i nkage é&nﬁ?ﬂhﬁ&%ﬁﬁaﬁb{n&ﬂ&{ﬂsﬁﬁti@ﬁts%r@&hﬁ”bz&@h YFEPRAE FR@ichih® 3¢ lanCaucber | ap
extension PCRis a technique that allows the formation of single
pol ynuc| eirpumentonet co linid 4l rsystempnati¢hens an gowisians arg\psdi Heneg a heterogenenue| ei ¢
et | S8Rt Rlo LBRIANE 1A RIS, BREDe IR BricRaLL AP i BRuGREPS, | hat
are at |'east essentially conplefrentary to each other yi S nuclerc

30 droplets of microscopic or colloidal size may be used. Upon dividing the mixture or the

plurality of peptides/proteins into compartments exchange of nucleic acid molecules between
individual compartments is, at least essenfially, prevented. This ensures an isolation of the

compartments from other compartments in this regard. At the same time the formation and



WO 2011/ 005221PCT/ SG2010/ 000258 41 acid nol ecul es that anneal in the at

| east essentially conplenentary sequence. Usually each of the two priners
has a 5 wOdbiis2sequence identical to the 3' end of tlpeTsGRb®I000238i d

nol ecul e to be linked thereto. In the piesence of a suitable polynerase the
two nucleic acid nolecules are thus being conpleted to a nucleic acid

nol ecul et hat corresponds to a |inkage duct of t nucl acid
mol ecul edSPTPREL g‘?’éé’? ?hq_@ﬁegartnpqpés I}ﬂﬁ(ﬁlgp € AcFamRieY gemegg’ea*fe@n q“’é%t 0
l'i nked t garfiRE FofR&more it rﬂa@ll%?haﬂlﬁhr%?Eb‘?ev@ﬁmﬁgbf&%sthz{th@désﬂe&fd@ erformed -
environnent of a conpartnment/ m crocapsule nmay be altered by a d|t|on of one
or nore indhgyeompartmenthsuchpradiRprasseciatinn totfeeapturepigbe (g8 bolow) phasgrety of t he
emul si ong, Aol - ' e

10 aqueor ARG ooy e RRINAE Tt IR BEE AP TR W
partdy w205r049@BTidrexamplek).t hat a proportion thereof is distribut ed from
the i nm sci bl e phase to the aqueous m crocapsule environnent. It nmay
further be [6ld9hsageallssttativeetamiple, aragerition haty ibe ﬁirmleéafscbmsartystsmmﬂlal |y

| ubl th I d. d h to.t
econd | FHRSRtBR o AR el ubf 2RI sarthlro APt el FER A Egicl

m Xing, doipopsmgnteptdyided In AR af@dds sdluidet, kadH @kt c&ié‘b'ftlﬂﬁnﬁ%&%lliqmdsﬁ%ﬁ{m| es
of a reagent which may be added via the oil phase include a substrate, a

buf f er i ngB SAPOHERENEs 3qusls: ARdIIBStENRE SXPglaghnsvitatle compatmentalivation is
CONAT t BB AR TGARSEL- B0 BMufiG n!?eu&' ineérﬁﬂmbﬂ w"‘a'tér‘i B¥is %@é rtheﬁﬁﬁ gt c or

basi ¢ conponents to the oil phase. Simlarly the tonic |qu pr ot on
act i vi tydlsqmtlmltp@ophaes,p@nd@et @ha&trepmquaiIuehe ddrmaofi tHmily dlvmickil ctirnplytSbeA

altered ] t nt ern nyvi

conpart mg% ?‘g §r%bt b"s“@? 2191 ere %{é&%le ﬂﬁna i t(r?llg rl?flm’gnera (f?%latssaﬁch as
t he tenpespdnded teo thé |n0hd115ﬂ%semoohummus $reexmﬁadq;ha§¢1ysl1¢h édnﬂmaﬁs)men&ﬁhecbned
changes pof the int nvi ro a,cogpartnent/ mcry poca sul.e

o ow o Rl GHDs 1R Teahf Sovertresr g TR SoHiG Mteoitp ansse foatape Ak
lnstsanceo@éﬂemmebnipbﬁexftmsnwmmnsa‘maalss@ﬁphi@&e@teafaﬁefs <CMRIrkd] Hhasey benand
the conplex 25 forned between two binding i)lartners et her bet vveen a

target el BhagRd bainge Apbydrephabite of igeartally emmtyiapionesofathyy bischpmisaki ns
or betwegh, é;o WentP i helesiPmefei ns of the respective plurality, is segregated

fromthe residual peptides and/or proteins. [0124] I n enbodi nents where
a bindi ng PO RumeblisCEkan$lds BERGLIES tﬁ’a{t Qé%h lgfw@h fiﬁafmr%%éo&f plihse IaF]e

plurality of peptides/proteins is itdentif ere a
e

par t ner Sknogm. whethliqpids q;rr: ltwmallyyloefp%@mqwie@mles pissuck hq@llésnmciudedbutlam h
% ng pahiih%o %}{e}aﬁoﬁ?% hr?dea;h pgftzu%é Q:ﬁaghé)&m@ %Hg%n%l foh?e?l' d 1%%13%%:&@(:

encodi ng the respective p’e see above nents a
process dhitabform, ahibomeetrachlortley carbon disel falendmxtme nhethym ehag dpmplr(quldtw

coneer R 5 b Sen Sl S GeeLSpamhsies ey
aci d noligshutyd. isddutyrae] emiyRele g\lﬁo?@ihﬂ;ét@%&ﬁd&%%ﬁ?&h@ﬂﬁqgﬁﬁﬁ Examples of a
non-polar ionic liquid include, but are not limited to, 1-ethyl-3-methylimidazolium bis[(tri-
25 fluoromethyl)sulfonyl]amide bis(triflyl)amide, 1-ethyl-3-methylimidazolium bis[(trifluoro-
methyl)sulfonyl]amide triﬂuoroacetate, 1-butyl-3-methylimidazolium hexafluorophosphate,
1-hexyl-3-methylimidazolium bis(trifluoromethylsulfonyl)imide, 1-butyl-3-methylimidazol-
ium bis(trifluoromethylsulfonyl)imide, trihexyl(tetradecyl)phosphonium bis[oxalato(2-)]bora-
te, 1-hexyl-3-methyl imidazolium tris(pentafluoroethyl)trifluorophosphate, 1-butyl-3-methyl-
30 imidazolium hexafluorophosphate, tris(pentafluoroethyl)trifluorophosphate, trihexyl(tetrade-
cyl)phosphonium, N"-ethyl-N,N,N',N'-tetramethylguanidinium, 1-butyl-1-methyl pyrroledi-
nium tris(pentafluoroethyl) trifluorophosphate, 1-butyl-1-methyl pyrrolidinium bis(trifluoro-
methylsulfonyl) imide, 1-butyl-3-methyl imidazolium hexafluorophosphate, 1-ethyl-3-

methylimidazolium bis(trifluoromethylsulfonyl)imide and 1-n-butyl-3-methylimidazolium.



42 above, matter that may assist, facilitate, permt and/or enhance a
process allowed to occur out may be a ligating factor. Such a ligating
factor, fwo2exaopi2e an enzynme known as a |igase, may haverieamoadessl to the
m xture before or upon subdividing the 4% xture into conpartnments. As a
result each conpartnent may contain at |least one ligating factor. If nore 5
t han onegnuclei c acid nol.ecul e i. resent within a .conpart t .the |.igase
may be alf daHPBOQCi"F‘fk Wﬂ&mgeéﬁ‘gﬁ?ﬁ@e‘%ﬂ@u Sa?’?‘?fdnﬂpe&‘?ldgeﬁ Aidaze!

above, i porfigytRds KRPRIbSBRNBrieSatibaTea Hy G RIndtH CAHSSS CREMIORL R4 (2016)

menber of the plurality of peptides/proteins or at npst one conpl ex forned
bet ween 4UdPOR 18dPP2/aeie2PbP@33hnd a binding partner. If in such an
enbodi ment no other nucleic acid nol ecul es where present in the m xture

than t hose [4bl1] dirgerdingly.yn firthercsvempler fiwiitplels cpemppismentalisstion édhe drptiomem
(supsa) bHen,pong bhan; ARfe HEidH. Gn 360 STRQGHLEs TN @@ﬂdxs/@%te%seés%n Lo @
conpartnent 1f a conpl é]x etween two peptides or pro? I'ns or a peptrde and
a pr ot ei othbrlsio thearicdl eompdnenthareipravidedmt an ibnickigdid such am ethlyRimmaeasand nitrate

nol ecul e._ Acgor.di nal in, such enmbodi.ments gqnly nugcl ei c aci. d I ul es

T oaont o GRER R e iR RS VATRS el i fnlds” wa bF dBs s B
li nked thatabilioy a@@a sbivenbdod tdilsanh byt bhathbd @t the Gnveatid0r Profit hdic Mdaldei e

acids lipked to a p ptig‘&/_pr,otei n _are segregated due to the formation of
conpar t miogped throughythe wemeinatign of ajBrengted agid gpdh Brepstedebage {seg Orggvesnkline t hat

j Oi B OF DrhERAEE.J. PERSE RDf (2008 1982002 Fn ol ecul es as wel | as strand
breaks and gaps. Various |igase ‘enzynes are known in the art. Typically the

ligase r eaf[éilQ%A@%?e?—@%pﬁrbtﬁlhﬁ’ioﬁrlﬁ%EBE &taBilised By (SR bLOnAPH mbiré Shrfnl-
enzynmes) or NAD (bacterial enzynes) as cofactof. In such cases the |igase

react i onaqgiep egents (surfaciantyle dheseesurfoetapis iapnteonedemelaifying agentngidagaa acbatphex

and the ] i { . e T
et hod of MERH Bltetio W prcynfiop MRl e Serb Rt of Bicifls, Maky S0 ind' oy
di si nt egeralsificitfree suitableefonlthé genenatmnbefemattminnretemilsiomayAd diuseatygpeanipde

chemcal |y or. el ectrochemi cally demul gified,. or b ns of m crowaves.
Dur1-hg a%%lsgftﬁggaqll 6Snfhg$to ?%tfam%alb?/lpuéaai%é‘oﬁ'ﬁm&%ﬁ%@%ﬁ&b?@ K& S é@ﬂl as a
sur f ag t amfbndvleate ;31&1 pc#y(b)b%ﬂ?slwe@drbit?h fon6éslenarA ﬁ&ﬂiesl ekzﬁn%& ok’ﬁ%ﬁ{ifadtiﬁft gﬁgry
joined to.a.single phasge. an i]Jlustrative exanple, the chenjcal .an

el ectr pcﬂ’é‘?ﬁleawgfw@gkwﬁ‘b a5 o Phekis @ e irgHechnlath PRAIND| drerydolate

al um ni Uxﬂh%gi)lt Sxdifsle "RC a8Ud! ¥t Re@McERIPiBh &t BX% N, $AbESWE Indhsiod dPunaRl Of
Hazar dous terial’s (2008) 30 151, 44-51). The conpartnents such as

wat er - i nsusfartagis ofgneinssofeg, cafies dneyeasd the rexprpssion @ e agptidey/protpinasadion thii ch
th onpsak; b l.ets, ] I :

i 5t oLV TE hetedt AL sonk itpiic inDkaRis 1D Eich NSOl (LA MR
cont ai n ¢omeplggklyrabblithgs thnglspni Besng emulsdicagon rho wewarn tlexsuf factawtdis wiah$femed

t t I | e/ bi ndi t ich f l.e, b i |
have. becBiE (oAU Anb G Rp ARGinterE ing ARG SR oS3 debecaslibe Sbooos
43 phas amynibeurfecamed. a ixtubetobe emulsificdiesdn’ @durd that rdaxtidtiseprd egetdashly r om

the contents of the previous conpartnments by disintegrating the same nmay
subsequeHter gompattaeniplisaion nt o conpartnents again. [0127] Before

di sjntegratj the conpartnments it may.in so e di nts be desired.to
éSn g t[bﬂ%] Subd1v1c()1 g the m&ture, or sub%1v1£lmg tggplurnﬁlct)y 0 pept?des/protems w&;&m

which a ‘pair of binding partners is to be identified — and thus typically subdividing the liquid
that includes the same — into compartments may include adding a further liquid. In typical
embodiments the mixture or the plurality of peptides/proteins within which a pair of binding
partners is to be identified is included in a first liquid that is suitable for handling nucleic acid
30 molecules and peptides and/or proteins. In embodiments where a mixture of a plurality of
peptides/proteins and a target molecule is formed, the plurality of peptides/proteins may
already be included in this first liquid. A second liquid may then be added, which is
immiscible with the first liquid. Phase separation may be allowed to occur. As a result two

phases may be formed with the first phase being defined by the first liquid and the second



5 change the internal environment of the conpartnments/m crocapsules to
condi ti ons where the process that has been allowed to occur (supra) can no
| onger t ake 2pliaos221As two illustrative exanpl es, the tewrpesabornmossy be
changed or the pH may be shifted. This ghange of the internal environment
of the conmpartnents nmay be selected in order to avoid the respective

process fyromoccuryi.ng,i.n uncontr.ol l.ed_ ,manner,. once t conpart nent

di si nt egpéﬁsg %ﬁ'&g f{?ﬁfl%qe ':l:yog]{l]eer‘?Fc eﬁlgldlfi' g‘an%fsﬁ El_??ﬁ? aBEY PER ¢ U@ Wté?it of
ot her f oestparGReHBA IR tife sdebhe® PhARAMhisOnah Ry feHidved dcBSrdRigOfP &Sy Ffd%@o_l
occurring may be selected. In sone enbodinents an inhibitor of a ligatin

fact or oknoyyn g the gt Mixipg st wesghapes may fos dustange b sagsAwub by ading presphasen
o _ oy ! .
al | owl g4 RGP StHEVitsd Enddk %ﬂkﬁgg?ﬁ{rﬁg?na?oéo'ﬂﬁh?@at%életaged%ggﬁja’nht ol o

of a state, e.g. tenperature or p ontal ns an 1 nhi
pr event ssdéntedpariodsd timeoafiet Bdding oné phasewbitlshothershals been adcboptishetloThereby a i n

h ts. 0128 | ai ned, ab , nbodi f

et hod oRCPHLAPE Py goppdbrsne B EhEYEG 2 cocond bi nding partner &
t ' ded th t t. |1 d i Si t

citer o odphg STt et Bn  BRALY TEllRaThS oRpns i ol Pyl 8y ©

capabl e f foass el phaségtdgetheh N@aeBLe Xedhfigues aret HRilhbleSh tBO dArtt Methserpnd,
bi ndi ng In 20 nts. retrieving the conposite

. f th .enbodj
g Bt e e e e T e Lo 1
t hej® oNPhRpelR® tad ArHife stidrérg! Fﬁ?ﬂ’e hbacaeapNdnRkHAinBhoRaitdR€ (inclBaink! YT

the conposite nucleic acid nolecul e may al so |ncfpde retrieving the capture
probe. Tiapehymegrissompigixpiessurieeslve hemo genisersaand jehbomegenisdrshi oadloidgmills,

partner, i i e RSt e, nk i i : - | gyed.
bt cal i yARIE S Meatbok e RORRREG N 2 AhRrRnE S Bl v EHRAGHEC
t 0 assocuminethe predise mgopémentb etfvaagnndiveluhl sdectandprobess skat s do e pebriogmed
partner. .0129] After .the plurality of co tnments h disintegrajed a
Pt ur e’ ot @cihe RS hyiGuBa i st SR b o G ERLSHREE BeptePn RS
conpRr t niadihiseri 6 peptidegbmotéiheg Sthet REEitdHe enti¢Hnflend Mind Mkt RGuikdiatomB)trt®ne obeen
added, such as an inhibitor. |In sone enbodi nents the fornmer 30 content of
the pl uréAmRoperss i thedndividuakmicreppriidesda sairy eyt e dgsied nEesesti(seabeloy). such as
a ligating r or an_ unbound capture probe, |[.e. a capture probe that
has not for@?ﬁ:‘%E ir%lﬁtﬁl @ IPIPRCIEY e SPYltoN Ry Canemns P ussmatter JRE BRY Bstitteen
bi ndi NG fAaillitAE perrhib bk1/G) enhBEEY Broc&E 118 EtotbeSBHRA AR il BfetrRibrodBVir féh%f' ed

out sinultaneously with allow ng disintegration of the plurality of

conpar t nidatdsopletsy Dag dapghis ¢apabilife suely dopiotshavarprevinuelyihesd tewmned (‘wicref a
re cti 20APCT{ S / 4 of a .M thg2t hat
ar Zﬂjrael e?aégggyg?r(%%ll %é]%gré’ (')’rerqr:eyr" %%Zgromgns?%ﬁéﬁ ﬁbglgérgl%é%%gi(nenﬁ gg‘ﬁeﬁ 3

m xture 239t includes the fornmer content of the plurality of conpartnents
may be formed under conditions, e.g. of pH or tenperature, that are known
to prevent [AH8] Awov 8lustrativeo reamplesi ©f | masterr hat maynassist, afatitater perast amd/or
illustrati e digatin actor 5 that is capable of |inkin

nuct of o v RIBS el sl R Fiabtr sthib S Tnts a et B gectot ieRBEu. 25
C t o aboptbbeltnag. fof ixamblegbd ondndlaizt et antityo dya efrdpaett Plicescdr 4 Prétéifaceous

co rtnents formed. [t nm ave heen used.to link nucleic¢ acid nol ecul es
in coﬁaélfl&&lﬂlefﬂlﬂ?aw@&ml odialike BeISe R ish 5 EHRADIESY RO AHEAMRIRY | e
bi ndi ng PAREBéF cantheltWabiRlify PAYRS 3hdhad the k&geé%lm Sldtha b2kt es

encodi ng the respective binding partners. In ofder 10 to prevent such a
| i gat i nthergef Gseefabgre dom cxguerles)i etathieyiwoi pentidgs/pigtdies defimingl anpaie ofi bawling
rel easeg%a{nrng{y previ ous conpartnents the tenperature of the conpartnents may
be brou 1o a value below 25 C before allowing the conpartnents to
di si nt egr atq r { f ] pyr . bees kept
bl ow 25 O] FFRE Rt AR Wifaifitos M, hBRuRE ol o PRy B CD
t ha3di si congyrtatentsneash domgpactonmeph nnaietes sat mMdst Gb3G orks moddceld afbtieeplutalitys ofre
enbodi mant§ a cadt?ture r.obci has be ndal | owed ltlo :
peptides and/ or proteins. In some embodiments each compartment may include at most
either about one member or molecule of the plurality of peptides and/ or proteins or at most

one complex between members/molecules of the plurality of peptides and/ or proteins. Hence,



associate to a conpl ex between nmenbers of the plurality of

pepti des/proteins or between a nenber of the plurality of peptides/proteins
and a bi ngongipmsi2ner such as a target nol ecul e out of acpiseredoiobyrsef

anal yte nolecules. In order to retri eve?§uch a conplex the capture probe is
retrieved. In sone enbodi nents any conpl'ex bound to the capture probe may
then be .20 rel egs d for anal%si S..In sgme enbodj. ments analysjs is carried

out wi t hLfugheera MG AN ¢ RIFp | fesmedy %Wf%beﬁﬁ&m@‘ﬂ?ﬁr%b‘@_ethﬁ VA dcase
one or, WhgkSndle®d hn®h REMBINSE B PhBSHS oF nﬁegticj?%cabldﬁer g}&aﬁ@ Bf bBek ko aci d
mol ecule iS to be identified, two menbef encodi ng nucleic acid nolecules
may be bpeptdes/proteins ebihsl respecaverhlugality,He segrpgaied fromothe residued poptides aad/or
[0131] IB?E&@ enbodi ments nucleic acid nolecules linked to a conpl ex

bet ween menbers of the plurality of peptides/proteins or between a
menber of t liyral gt . i .0l el ns. he i rotein
that>1 o a Lyl sBll: dnlqEht sHE Shiliph olbidEn heich Bl Bidibah el
conposi t enahyte | lebalingcietleiol aeal inelectitd and dreposnt argetichaleculecind targee dabeling S

then retrieved,..e.q. collected for i tification purposes. Retrjeving_.the
conpost ¢ BtiE At Srdlee e InaLirG by el e SRR B 6 g £

nucl ei ¢ pejtidesaBd/i éd prdtdiNeach &F WHRA is IhyHegBA corHbined Gviff h InaABYri é‘nbé‘(ﬁh%on
may be carried qut usi ngr_@g prinmer that 1S conplenmentary to a part of the
sequencehytieis geidimglgatle. Eash of the resracdye cellsihgs ppe aralyte mofpee pyd enganalyte
cOmIoSi t - e e . .

2011 00538 IS 8 BSEEY 4E e eRR0 ek Tpoledll and gne torect labeling mncleio | o
part ner adhémedéculdifef abgralr bn pmbbéinestst wherer @ pair efed firshsangd a sswohd Hilding

conpl ex 1.1 he [ mol. ecul e, .and t he .bi ndi rtner there i S
Forri ovettrntEFuk R BRTbE PR BE s A ral i i L6, BenPREL Rneclié Fellnst

aci f] ?r’rpinbiti abatii ene ﬁrlst meﬁ]Perp@Ilf t?la”(pﬂlﬁslﬁyaigqieptid£@%tbﬁ§ a(ltﬂ’@lﬁ’é éﬁibnlti) Sieniter ol

a ificatiqn. Exa es o al ynerase_ chain reaction jnclude, but are not
i ted 5 PRI of Psprdesprofeiay &y WeBHbS PATSIRBRAING CRETRM SEPTIag ABEIFIcARL | on
spers f i cmbRBME eRéRif hieOfielah@ dhdr b Bh& ridRsd: fd AR PRrb G- RGRptidddhtoRER. 1 S
carried out by neans of a pair of a first and a second priner. The first
priner iBa |TB#eHiug Ay most kaveane complaxcfosae befweenp peifef hinding ratiesding

nucl ei ¢ aehdAR)daake RE cagesa,gpgg f,l,lmﬁt%?%ﬁsg isf)@%ﬁrdgkﬁnggd ifo% pﬁd}ﬁli{y bpt

bi ndi ng partner. The second p S a‘-universa a resul't the
conposi t eompactnesnts. csaingrembediinents sachnpimpareoknt Bayipdlede asfmass oncetlitbdt has

pos! t @mcishis. b sainerobalimentssacing o ste it b
appar at Lo PRebordinep s 60 Pt gt O BETReD mlglds wRE ik i

di s} acempletulasipl i ficati on (SDA), helicase based anplification, rolling
circle anplification, |oop-nediated isothermal anplification, helicase-
15dependeni0H9plAsfused hexen thedemn fatuhest abelti me? ér thepentbandf anbite moledulan ( cf

al so above 134] 1.n sone enpodinents the anplified caonposite nucleic
aci d rmlt@’&)ff énqlg%r i“}‘i‘%‘be.fs ?rﬁrgh%g&‘gf% o] gregt |3é%feprﬁfé§ﬂsf e TIGTpPRAIng
under go Jabélfiny entieRN@lid Midlécutdsi @il Y calls, g GRleYRHdd Bgtikkt aBe BARBRAIuNA WI/tRE
chloroform O her exanples of purifying the conposite nucleic acid nolecule

i ncl ude, fagluthatyg disiution gifsach mglecpies eecells iscirnssian. A distibmtionwhienexampde 20
el : . . ST . .

ol Bl e tihafy St 206 Ger SRARRRerd I ARbrdthAID oh MeaPHbinklio] O EiEhaiy
Genormed)onlyTibe putigiteipeactice dn basine ofstativtagal disttbutionp ukti mpstcabosi ome ermplex of

ol oo 0BRSS, S Rk SELRARERL ek MUCTFPURE L
pr eci pi tgdptides/protiindgis delscted emnfuchUcwa@ shabhanehge at most one complex of members
of the plurality of peptides/proteins can be found in each compartment. Nevertheless some
30 compartments will also have more than one complex of members of the plurality of
peptides/proteins. In some embodiments on average less than one complex of members of'the
plurality of peptides/proteins can be found in each compartment. At most about one cell per
compartment likewise defines that the distribution of cells is selected in such a wéy that on

average at most one cell can be found in each compartment. Nevertheless some



25[ 0135] The nucl eic acid sequence of the binding partner to be identified,
for instance the nucleic acid sequence of the peptide/ protein that is a

bi ndi ng pwotoewoosd21t he target nol ecul e is determ ned. | pcesigadionesiss wher e
both binding partners are |inked to a nggleic acid nolecule and these
nucl ei c acid nol ecul es have been linked, typically the nucleic acid

sequence of both b|n| artners is |dent|f eof t he |n|n

par t ner s “HHRATUNGILS, ¥} 3%190 @k@gﬁ RRSans ghe &9 xeob\/r\'% Shif BreP Rﬁ’gi%h%f
target pPpEtidegpIRGhELIIA sbc YRR dirHty oh Aferd lé@@ﬂﬁannethﬁ cah Befold s &eh -
partner, which is accordingly to be identi needs to be determned. In
embodi nefREPAHESE nore t han one pai r of bi nd| ng partners is to be

identified simultaneously it is however generally required to determine the
nucl ei ¢ acil812M dnegele rdividya @mw@mémwgmmuh@ Peqcessatsi allopsH e Liceur. |In

7L A TR0 200 B el o

def i ni ngmécrpeapsulefindlidesi thg qsmdlawnsof a kreptetwpmbe tq))al comple)bbadveeg ;ppaur rcnér s

can be dj Stl uished fro s of . bi ndi er.s

ot esent . PROEEAS R L TR Belw R oS ehber BTl Y P e oA hiaeE 4

i nvent i ogondd $MmboHENEAIEE r@dmdnaﬁdﬁssmmﬁﬁmaﬁbmd;mg mﬂiagéleﬁe‘éweeﬁi ehember
pepti des/proteins_ are . ich are not %SI cally 5 linked to, but nerely

Conbi neceHiPRE el A cm%les\c'lvﬂe%%vm & PAmolLbiRdingpAsEETSmbh additioR tosueh fig
parfgmer Sgr()@esg onB 8P hio?e ﬁﬁﬂfe@bﬁic@s“s}:s 1§ velalb®ed tQo&uRUEbIE h§ma\92ir9 iRl ﬁ%ﬂ!)fr‘
however this nucleic acid nblecule i5 not encodi ng the binding part

| i nked tﬁ@r@tuoledltnmxsmmlqnetgwwlanythﬂr@pm, i effevtive comasntratiorbef mplekelds t o
one or b IV
identify t %epl%rggllpe%% ﬁ{/gmglsoc%é?%% B gﬁa}l {Doh&v\hﬁ%ﬁwmﬁ&&seg & agﬁg ﬁmg uch
10 enbodthaﬁatteswelﬂ}knm\bm\te thoqel skiildddi onthel ark ehliese imghyadey but lare oot lymdecf terthace

bei ng thaj,.t he ei c ecu tac ed to th bi ndi n
oot t ver iR oVeRE fetidite PRl A el Bns B8RS TPEGE b Buniily
syntfet i gen@raniplificatidttethifi@isCindRidthgRarREtiptash Widd RN APHIYMeaSHULA0E 8s fid¥e be
selected for its/their use |n a nethod according to the invention. The

nucl ei ¢ ERMdPastArBCINCh (3) En el naty sukarkets i %"’é&ﬁﬁ’é’ﬁb@% pojymaeraseqehait geacon
determ g(?@l@efreflﬁﬁlélréﬁ: Sérﬁﬂl?ﬁd’atﬂﬁ e(RC-I;Q}e H&@él@' &1@%eﬁu£ﬂ% e%{él:(gté ﬁ}‘ caﬁ&r?c'[ ed

menber ﬁéura nuclelc acid | ecul es ma to a
target p@ph% )ph@@sm ghainf reaptierh (éQ&)anBgrqpémMerc 4ig  regcting; | lﬂleptmefdlzé@ﬂ A
pluralit r t a
Bi i ng. Seernlt ntbiicRiR (RO E B Ton Mdilied abpTHERER, (Ehahd sl S 2
be 20 nkedisplacement emuplﬂ‘n:ammeSB@uJ ensclmdmg g:enomesspmmdl digplammmt axﬁﬂrﬁoea@rh

menber | u ty, of 0 es/ a nuclei.c acid

nol ecul e(f‘%igﬁéﬁ ?éHandl'ﬁ ’ﬁ @R@Eﬁ(@% (Mﬁ‘g (fmgcge('j‘erFBF% gisrapd;

al ready dﬁmmmbm laﬁlpﬂﬁt:aidﬂ (@rsLMﬁaAm Gehe ainpHficutiohele i reBhifi |tBerhial t hen
i nked to fhe sel ect ed pei ide/protein, The plurality of pepti des/gr ot ei ns

t hus | ab@rclingsyshas Bk pad £ CRomay b5 usedifdhe smulsigns and dhe ngutie Ryscrigtiomer
pept i des{pibRetRgsdiphoh fz&%ﬂsls&w?g&eh@ hie (EhiedbRf Igtthbecwb\{&ﬁtm@cnadansone
enbodi ments in conpartnents a mxture wt 25t

pe3 de/tpanslatipm sysiews ahay @ iiobtanse dwudesiyedmy opiginatenfren, a dlegmoﬁg«blmagmsm a

ligatin h ity of conpartnments nmay be disintegrated as
descri bgs&wﬁlgéog}’éer V%\L/ﬂlcﬁls PCR using a prinmer specific for the nucleic acid

/ .
mol ecul & niyﬁ‘éﬂ?fgﬁ%rﬁ? e LARE o B0 TP RETRUGEE ASHE plefuR b
nucl ei ¢ iateredt nhitearsl mcampmh@dntthetsiamebcmﬂpargnmrtelethel twd dendbef iedchdingl

accordin t he 30respective bi ndi artn r identif.ied. .. 0137 t he
e e ol e Mol it eortiebodin Bioding rorar chils® be
i degyp i figghtioASofathel hbdiSit rRId H18ASIIR KR eBIBRIentY tif %sﬂéc%lvbtl}hk‘a ¢ 1s
peptides/proteins nmay be |inked to selected nucleic acid nolecul e.

pept i desIcpieredibysoyeilap pxipesions polyndiaseuehain deartion ﬁﬂeé@meésensrgnt%@ilemf@r
i dentif yﬂeagnchﬁe {8 PAToYRS Y P hdidnbE sﬁ@@'&%u@@gtiﬁg Einélgé\ﬁ@st it Osfmaller

fragments. Amplifying the two nucleic acid molecules of interest with primers that have

nucleotide sequences that are at least essentially complementary to each other yields nucleic



WO 2011/ 005221PCT/ SG2010/ 000258 47 conpl exes of peptides/proteins is
allowed. As long as the nucleic acid nol ecul e(s) used has/have a known
sequence wo 20hos2quence i s determ ned before its/their pggscao@hosnsg! ei c
acid nol ecul e(s) and each nucleic acid |l ecule is attached to only one of
t he suspected binding partners, its nuc eotide sequence is suitable for

I dentifying the ective .bi ndin ny conpl exes fornmed between
bi ndi ng %%351??5?%1 &4 atbaémF%éﬁtﬂil‘f # aséﬁ% méﬁﬁa?t%mge% Hé‘;gi]ﬁi’éféc%bove

and by | fel & PHEER] Hasa&BdaH'(Hh@ﬁ%ﬁﬁnbé‘ léeeiheaoioctﬁmarehmrﬁe%%cﬁﬁsm bed
above. [01 8] Any part of the net resent invention may b

per f or ne@olequls tadeiked theretoakn f@etmmn%loﬁmwtab HMCYMﬁW|@nlqmw@of .
In sone &HEQ?! ! Bud Q&n I)fng)faet&fttoghoﬁhc?élc gicc}ld %&]@cﬂl@ﬁﬁp%g%pbﬁdsctgrarﬁrﬁcq out
onat e FRy be use

in a sem-au IC or au manne 85 f or* Thetance
a high tprodug h)ifmhe 153103 mﬁﬂem geidahdlochlesd Lintdrest.i Bencef thbitwed inngleieaicidmbcoley be

provi ded i giF g? i@cergggfeaﬁ{?tﬁe' ected fromone or nore libraries of e.g.

mol ecul e¥° flustrati ve exanple, such a library may be a

col | ection rious S i ¢ ol ecul.es em cal | nt hesi zed .as
rode conpdiaal ThARHS s mRL? A GO G OOmSELARE CoMPT R bsuIE
reagent Smapbe \Mibﬂedf’bg #dFionBfloNeRIr §hbre el 26 ShePinfinBEHRAGYoPhNas€ S @lthé Shed
in the art. The nethod of the 1nvention can al so be agplied to

bi ndi ng YhPhaser @f ihﬁa?emieisil@n nelichrfereagenh apy; dduppthrenghy the dmmiscible phass tpdbaird a
bi ngy ng z{h%%&ﬁ‘seéongﬁ%gm%zlb flglihg%gcﬁﬁlrédht%tus‘éar}e%% {HIKR ttléasif'pa?ﬂ'fwg tef-sBRb,

nol ecul e, such a a netabolite rug nol ecu rug
candi datsichohetcal ppertidn thenvef &b distritaiteds filoipitht. immisitio ip}id:reatce thea agricbasri n,

a synt he I [,. 2 I CrOor 9 S ar nat i on
et eor  incfoRBEhyirdnfent 3t oy Splfhi BOAEAReE s o SHEatS et A DERY,
refer t Osubktantlm‘ltyoﬁﬁﬂuhié us&ﬁamahsdilge 3ecoddtphbse. Addimgautted m’agﬂ&ﬁﬁﬁlﬂse second
popul ation, m xture, such that it is free of af |east, one

anp
subst anci@sF gi‘i E'iifé a&@%?@&é‘imi@dtirye ajpregess theh %&%ggxm&n%%m@aie by

enbpyli Mebchah®el #iiabibn SEELASverfexil. iHxafPlds QT alleagdit YMidH Mapbe |a§d’e°di via the
essentially to honogenei té . 25[ 01 1] Those skilled in the art wl
aLc;

appr eci 1k Ph#sgt inchyde iy subsfrate; ﬁv@ffqr@g Gorenpngets apHen andi dghelating agwtf Bhe
enbodi mﬁﬂfe?nal' o W&&Hpﬁgﬁ&{ﬁay é@i@f#ﬁ?ﬁ?éstrﬂg also Be Qlte%driﬁ 9&1? 'b9/ aﬁﬁﬁ% aqghéppaa

target nolecule, are can "be carri ed out ormo
physi calbagtsnrewpomemtsofo stheuell glasacSunitanly bhendénig lpprid rmoi;onea@wtp; othecn/

peptide ORLION [t.i L.nterest for cases where the
t ar get nol c‘%ie i%&]ietseip‘{m%ogrg% enilériﬁ%uld%yagt ltere§0[0142] The preceding

L e W T A A R R
i nvent i calteeegl by changing a general condition such as the temperature to which the mixture is
exposed. Any of the aforementioned changes of the internal environment of a compartment/
microcapsule may allow a desired process to occur. A change in pH or temperature may for
instance allow for the formation of a complex between a capture probe and the complex
25 formed between two binding partners, whether between a target molecule and a member of
the plurality of peptides and/ or proteins or between two peptides/proteins of the respective

plurality, is segregated from the residual peptides and/or proteins.

[0124] In embodiments where a binding partner, which is a peptide or protein, of a

member of a plurality of peptides/proteins is identified or where a pair of binding partners

30 within a plurality of peptides/proteins is identified, both binding partners may be physically
linked to a nucleic acid molecule encoding the respective peptide/protein (see above). In such
embodiments a process that is allowed to occur in the compartments/microcapsules may
concern the two nucleic acid molecules. The two nucleic acid molecules may be allowed to

be coupled, in particular to be joined to a combined nucleic acid molecule. As indicated
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first and a second binding partner within a plurality of peptides and/or
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e ond plura

met hod i ncludes conbi ning t first and the se ity of peptides
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nol ecul e of the targét peptide or protein and the menber encodi ng nucleic
aci ¥ nol eelinkeddy tbﬁggfﬁ pigr. SAheraicleis agidelinkedip @ nephids/rrtaimangsegregited .
Ther eby §heoTEd I: Hisng a conposite nucleic acid nol ecule. The
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30 Thereby the.c osite _nucleic acid nolecule is anplified, capture

L obo e SRR oh ol e Mol egbiss and eEstey S pAMP. S bpileiy
associ atadigtd e jpliedconpl ex between the target peptide or protein and the
bi ndi ng partner thereof. In such an enbodi nent the capture probe may be

retrieved. [0126] dby mbo€ WMPHRX ivehNRE Furtite ndlged aNeRingdtheOtorRpRindinks and
t he bi nding partner thereof nay be retrieved.. _ i
disintegrate. Where an emulsion has been formed, it may for example be chemically or

25 electrochemically demulsified, or by means of microwaves. During demulsification, for
example by adding an emulsion breaker such as a surfactant or a salt, the plurality of
compartments is at least largely joined to a single phase. As an illustrative example, the
chemical and electrochemical break-up of oil-in-water emulsions with hydrolysing aluminium
salts has recently been compared by Cafiizares et al. (Journal of Hazardous Materials (2008)

30 151, 44-51). The compartments such as water-in-oil droplets may also be disintegrated by
adding a phase in which the compartments are soluble. Water-in-oil droplets may for instance
be disintegrated by adding an external aqueous phase. The phase that does not contain the
plurality of peptides including any complex formed with a target molecule/binding partner,

which may for example be an oil phase, may have become redundant. Where desired, this
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in a vector. The vector may have a nucl ejc_ aci . o
partner. ﬁetrlevmg tfle co};xposue nucleic acid mo ecu?e may also include retrieving the

capture probe. Thereby the complex between the first and the second binding partner,
combined with the composite nucleic acid molecule, is retrieved. Typically the capture probe
25 will be retrieved after it has been allowed to associate to the complex between the first and

the second binding partnef.

[0129] After the plurality of compartments has disintegrated a mixture is formed that
includes the former content of the plurality of compartments in a single phase together with
any matter that may have been added, such as an inhibitor. In some embodiments the former

30 content of the plurality of compartments may be deprived of a selected factor, such as a
ligating factor or an unbound capture probe, i.e. a capture probe that has not formed a complex
with a target molecule such as a complex between binding partners (supra). Removal of such a
selected factor may be carried out simultaneously with allowing disintegration of the plurality

of compartments, for example in order to prevent any undesired reaction of a respective
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departing fromthe scope 'of the invention.
peptides/proteins and a further peptide/protein that is a binding partner have been allowed to

be linked to form a composite nucleic acid molecule. This composite nucleic acid molecule is
then retrieved, e.g. collected for identification purposes. Retrieving the composite nucleic
acid molecule may include carrying out a primer based nucleic acid.ampliﬁcation. A primer
30 based nucleic acid amplification may be carried out using a primer that is complementary to a
part of the sequence of the target labeling nucleic acid molecule. Thereby the composite

nucleic acid molecule is amplified.

[0132] Retrieving the composite nucleic acid molecule may also include adding a capture

probe to the mixture (supra). The capture probe is capable of associating to the complex
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have beeﬂsocgengllljr?ftle%dushlng a\élaerléc rlfl)%hcr)rr%glg technique such as gel electrophoresis. Where desired

the purified nucleic acid molecule may be concentrated by a conventional precipitation, using

a solvent such as ethanol.

25 [0135] The nucleic acid sequence of the binding partner to be identified, for instance the
nucleic acid sequence of the peptide/ protein that is a binding partner of the target molecule is
determined. In embodiments where both binding partners are linked to a nucleic acid
molecule and these nucleic acid molecules have been linked, typically the nucleic acid
sequence of both binding partners is identified. If one of the binding partners has already

30 been known, for example where only one known target peptide/protein is used, only the
sequence of the other binding partner, which is accordingly to be identified, needs to be
determined. In embodiments where more than one pair of binding partners is to be identified
simultaneously it is however generally required to determine the nucleic acid sequence of the

entire composite nucleic acid molecule. In this way both binding partners of the binding pair
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convent i emtakr ahs ndjgctyrndbvuib cpoient a pa.ngebpmtlde/pmmm, glap Uedintkad d¢o aievlellccqnetl

novel tec noI1 %I .es to _address this swt:uati vol v nﬁePrOtﬁt ag{}rgnt

Conpl enmeRP &Y 6h AL KPR Tt TVl r‘i‘f"é‘& Tyl PR fhatly © ©

AT A s e /o%?z%"i‘%%"?%ééﬁi?%? 000555 53 et g ot ol s.2000, Supra
supr a; t u ra

Jung, S,melecy FlS a mn REdhdete 3seleciedynu é@%ﬁe - malggple s then

al ., Pragr@th 1R adecred 8 tﬁle@;rét%ﬂp%helﬂﬁrah@ of p&R1dbsY &te@ﬁﬁﬁ labelle@twitd -

Protein Eng Des Se! (20 These techniques rely on

si nul t ar @@mqimléﬁsmanaléﬁpﬁpre@gmefmm@ft e peptites/ PEateing maysben b isddnitess and

condi ti qpak,.& ??M&&t@ﬁt In'do élﬁbcrrhun@ng@ﬂ ﬁéﬁ?ﬂ%ﬁeﬁ& tfdﬂéﬁi%‘# aShilx ur§W1tth 4'9

(FACS) for selection cogna arrs are e to generat
ant25bod|tengehpe1btlcfeém®tem tnlua}elwvaxsd pn(slsc\ﬁéseniagfbrr hnketdheg byembargso ft mdngatsr@m to

| ack a sji nmeans tora dtr s'sion lnfo mat i .

goner at P poratie B SAmPRTpENG oty B BITRAREY oSSt GPATY- i TGP e
anti gen- B(L‘Rhlbﬂg)é ﬂ@ﬁlhdr%pécﬁﬁ&\ﬁfcﬁxhehu@élc acid3R§uenstl pftéched idh €& Seﬂ'tﬁﬁe%rmid fy
this bottl enec Hastle and Prujtt (Hastie, AR & Pruitt, Nucl ei c

Aci ds Rdbe combmed guclesacidemalepuls ey bedmpbfiediandsaansrasdt Tl%féettYef@ﬁ SPGB ch
I nvol ves,{¢henh&éie ratefdr}ﬁérécﬁrseutaaﬁg tb Wﬁﬂ&ngf pahtBLSE fi‘tfénhﬁ?d gﬁwe&omnggme The
joining of 1nteracting genes orma single segnent of DNA nat ur

pr e¥er vasspeaties binding parin¢radenfifede f used genes can then be pool ed WIthOUt

| oss of information, and processed in parallel to generate short
[0137] In the same manner binding partners within a mixture of peptides/proteins may be

identified. As an illustrative example each member of a plurality of peptides/proteins may be
linked to selected nucleic acid molecule. The peptides/proteins thus labelled with nucleic acid

molecules suitable for identifying the peptides/proteins are combined and the formation of



15 sequence tags, called binary interaction tags (Bl-tags). However, this

method will require nodification of existing plasmd |libraries and strains,
and cannovoheiwmsmil y applied to other nethods such as egnscnai®ess
yeast - phage display (Bowey et al., 2008; supra). [0160] As expl ai ned

above, a nethod according to the invention enabl es genes encodi ng

interactin roteins..t e l.inked,in i ngl e segnent. .of . . As resuylt
the 1 nf oPHERIKS ot BrRtiBsBroseind sSatined oy et of S Roeif il miggecticl e
stored, Bagthdvealle®vanstquBi®l srolatseghentd s @a&EainddbéHR £PIhERWsE JuaxAnguies it
is also denonstrate that this technique is applicable in other rel ated

cont ext sadd apelacule(sl prd eagh nygeipyasid molspuleciswattaghed tovaly onerafehe sespepteds
conbi nat &l - B3] 6d]:.Fi.0 i SV
cbod ey L, PeRSts, ASRRIONEP sBrentd IO RitsbleOS Sachi iRl the 1 AKEAR Ylaine
prot&i n parthea Anyg|eimplexss dfonmbd betvweeeanbiodinggpdrtverspept be edentifeed pby tfaiming

Typically_a nucl ei c _agi | ecul e i.s.pravided that codes for .the pgptide or
prot ei n. Xolrﬁ%dr 'lﬂecnf?seia(? ggﬁ%eraiosa%f”ﬁ? r%’guggd%gﬁ% a{lu(c’%fq acih, tpoleqyles énbg)?‘ﬁ’ﬁg
expr essechmpartinenty @ndesatted abbi®@ anm no aci ds and the peptide or protein
formed. A sinple way of providing physical conbination is thus expression
(G of a nyo13s] Amcpait tbithe enbtliod Fhe breséntSuW dnfibh énagdel petfohed i 4 Manudl be
encoded 30 peptide or a protein ,11§) within the cell. Afurther exanple is
oxpr essi B GHIGTECE ¥aY: Qb greomtgh githereafts in saperpdipents hisqngremeiipd of

mol g ul ethe 3Nentibn i @urfi6d butSin'a REf-alfontdiR ot UntARifat&Piankef Shd iy beiyed gbY
the formation of a conplex with a potential binding partner can occur

out si de fordnstennge tighe threnghput fscrgening ahethed t Blaraligipy off dindieg) pattuers imayt beice a
bact eri ] i j Acl.ej i C LS

Dot et oS e BrIAGE ey MOl hOR DB o1 o' o BHER Bk
2011/ 0052arilegT#iSe2840p ROORES Ihtaryimay benawleopen 6 Bvdrionesmalbotganicpagledudes, or a

protein qgf i.nterest (11), for, jnstance via a linking peptide (5) .a physical
Pl okt o il etz oy sl SoRioiats i S EBuBER Shaind Fodeq
bet neen gidcesgatspapivelias og. Mitotied inchbitot e eREA W]l &tublished iAhethri’ol ecul e
(33), for exanple using the DNA-binding protein P2A (35). Wth the

DNA- bi ndi n§01899 {The nmethdd tdfethd injgipioh danodlsc bprappied to birdiige paderd 1Hat ade
fusion protein is forned, a a'in for eéa l“l'?' via a |linking peptide (5)., By
means of NSNBL? BRRHGCTORAIPEGe [t B Tegar aovadiag PatRs SRS thah caRiPeg
nucl ei ¢ miled tH0l ARIKIE atiddhoRBGe,! R0 A8 GOSELIREP et o RIOh /It rbldculel @'drug

i nstance via a |linking (Ergptlde 5), can be formed in nRNA di Sﬁ| ay (©. In
addi t i oncandidatedrelsenlag ¢ug mtaboditd, @ lipisl, ecarbohydrate) a wiigmisea Ryt ¢tmm§gan@ro an

at ast ! I - A 10 CcDNA displa D). The
cm%@car??%gg%g&%@agwﬁgﬁrﬁ%%gﬁje % @égt,(&ﬁﬁéregﬂcoded pepti Ide}oprgt't(ai Z\ (11),
and option i ki i ( 5 »st.abi | 174 t n
bosome. (1710 T Bt esoARge i, holgis & b, Rl HThE bRk BE

i ncl udi negparating ki egtityefemdehgt&pgereoygs populatean forofxamipleoa argtnemnissetothat d is

physi cal .| | | s. for inrih displa . A5[L0162] Figure 2A depicts
a schena?%éc nga { 3‘%’1‘ Steﬂ%%gllﬁ?rsgn ° o‘?%?ﬁ‘eawaﬁr%lgseen bl(eg)\f%r%ﬁ? Eﬁsr?.%a%oh Rrﬂ?e S‘n]é"t ﬁ'&?a
pai r of anbddiment isd)ationdetarste parificitiondfag eptifyt 41 d¢asy dssontiaily f RorBogensityal ity
of peptides and/or proteins is identified. The plurality of peptides and/or
pr d%i ns i $0¥MpThdsd skilled dh thenatt udidtlsapppecidte rthat thie pdesegt paehtiar pfodides thde
identity of whigch is kno |).. The plural.ity of peptides and/or .proteins
et g 8 fi e bl SR bt it S s e S
second biafit hildealel ARIdidpladed Vhik chibd Birfied &eEn Y A F ARy AXal Wohikclibgofi I St
bi ndi ng partner (12) ”(i;:'x Each nmenber of the plurality of pe%tl des and/ or
|

pr ot ei nsa pucleic acid apd\binding, pgréne a¢- BypPIotciK @gptide. Supk ab eptiemey ba§f paticelar
acid nol; , j LK 1RG0l T nucleic acid
nol ecul elg&yées%&jc?s§ %}%%Ie %%??éﬁtla@gfégmgﬁc ggta?&gé@sne%rtf% f:ige't hat encodes the

cor cﬁspondi;ggtzggm% ;,g&eéﬁg%pfaﬁgaomq A thethod of SRGAR/YEbMme LRrehlls Gkt LREY are

l'i nked. A
peptide or a protein apply to any of the related embodiments of a method of the invention as

summarized above. Such methods may be a method of identifying a pair of a first and a

second binding partner within a plurality of peptides and/or proteins, a method of identifying



25 that is able to link nucleic acid nolecules is added to the plurality
of peptides and/ or proteins under conditions were this factor is inactive,
for exanpie z2aiy@sienperature that is bel ow the tenperat pce/scamemoess whi ch
the factor is active (I11). The pIuraJlig'of peptides and/or proteins is
subdi vided into conpartnents, such that each conpartnent (6) conprises at
nost about . one conpl ex formed between a pair of binding partners (I1V). Upon

a change?8Mdgepasinehpt 2tanget PeRiKleioripspien "%‘HE% a@éurahteméﬁgzﬂw APADBIOLIN 8 or
the addi fepRRdods ﬁleﬁt’t‘fy[r%eén € hidke Ip%f?@ of & f ecu eéor?lzg)ﬂ&@g ;%]aﬁng?mhm a

activity. The menber “encodi ng nucleic aci
bi ndi ng pblr?thﬁlepqumﬁeamﬁ/omotmmbend enmdmhdmf identifging adnmcﬂngrpdtramnbéat(laastof

result oofo AP b ile BBl y%?%%esﬁ)‘écﬁe BBl bl o

50157 bos o 1A Y /%6%‘% als" R iarhPd AsSorPlsg Aot m¥enbion ¥ %r instense ac i ng

to the cowthodofoledtifeingvbinding prgtnea ot l&m%et p@tﬂddﬂqn@ﬂadx WhmnCaapmmey pifobe
all owed to assocjate tq t 2‘?‘)@gectl ve lex. (VII), The ure nol ecul e
and t husPEANEES BRUOL BrRASeIRS: Iherahest seidepp Fss utatiy IPW%“‘E%&%H i‘b@‘h@ﬁ"h‘gd"ﬁ‘&mt ner

are retriTRy@eod Yeptide or Prte RS} 6&IncludBE & Pﬁfeﬁﬁ%ﬁoﬁrbﬁrs{ bﬂﬁlﬁﬁoﬁﬂx@nﬁé@:&d& 5)

t
and the joined ¥5ﬂ)nucle|c am%}m)lecue 4) o he two nenber ‘encodi ng
nucl ei ¢ ekchrateis Ehebiadingpartayr is suspeeted éQibe mlqdhénn 2 menjbet abalsesqnd plucaldyi d

ol 11 ot (RS ARYVRIFH kS oot Rkt PFhe M| AL RRLodDp BRI of foprdls

ar e sepaauuit/exi proteiseueinsically conpinedcwithcd mgentber teneodag gecleiteadid dnglxduls .

[0163] nent of the od delctedln Fi pIu al.ity of
bept 1 tiesRS o 7 GPPSFBe PR FPoPRactre e ropfnh BEING rutiophis
m Xt ure dequéiengncolding figd ;Jeyn@@rurapidta@ ohihgRtthéfew @B U TeS Hethods ifcRides
i nstance the first binding partner gr the second binding {_)art ner with a
first plYmBIRIng ths fifskpnd the secand miyraliyrfgenddes aRdicar miatpmel hearkyp mextereris ne a
soufse Plovnad { sq,?;gr a root plurality of peptides and/or proteins. [0164]
Figure 2B illustrates schematically the selective anplification of a joined

nucl ei ¢ 150RE]| dHiPEABsifeR fifiher m%,m%g aﬂd%f?@' tA8 fOrEiBh © fACi AN B&WeES

t hat encode binding partners, which may be taken to be interacting R]alrs A
gene speldieftargeb peplateuer emipiaeands theshinding pastmer shargoft dis| metbed cdset Hichidag t he

gene Spe&fb?iv?(ﬁnglfhé Hl?xtﬁxl '19&)” e}%ﬂﬁﬁ&l@? ?ré% le'a%ﬁ g&apﬁ}ﬁ?lﬁqgélﬁdeggt Qlfl sf hi s

gene specific ofigonucleotide ensures nucl'ei’c acid nolecul e

encodi 'ngaboundnmglqnmer o€ raboatnhet doampdéry betmbmahuen@drhef tenendiingdnpleradisies ofir e
f d h 2 Lif.ied. d be d t

i den i :‘; PP esgl n (ﬁg ppagﬁﬁg?uﬁher Fﬁgﬁﬁ(ﬁl 5@[@‘35@’1‘5’1’”@{‘} ef‘b‘% s%(rr: gé‘?fﬁﬂ?%gl ly

t he spl imichge bglidomﬂéélﬂfpoﬁﬁfe&ﬁ%bopep(tiﬂgﬁ)‘ pPdteif @dd the membér érRiod g GlueRicodcid

Y A GRS 41t e SRS BHOST QVbF IGB0 Gprpler 06 1Ok r PERFARYGIe TRathod e

f mral SOin@lh@Qdebtmﬁnt Or% B porad nuafeﬁcoéc@@}n&é&w Thd MERIECARo ARALIRES mwiﬁgrfﬁé I c

of an enbodi ne the present invention. In this nmethod a plurali
fusi on peyFRagtERenisfg/dasintpgreteei ns (111, 112, 113) is provided (1). Each
menber of the plurality of fusion peptldes and/ or proteins includes a
l'i dd ng pe;[)‘ﬂ“éi The presngiembodymend albo daclpgdes| Tetrieving yheasempasite augleiet dvid

pepti de 61e 18! étplef' %’thel%or?]%}%)te nhbgic dc fn@gecgl%%é)ﬂﬁcﬁ'ae chu%lﬁg Buf 2brifter €ach

menber o e plura I'on peptides an roteins
based nucleic acid amphﬁcatlon The primer based nucleic a01d amplification is in some

embodiments carried out using a primer that is complementary to a part of the sequence of
the member encoding nucleic acid molecule that encodes the target peptide or protein.
30 Thereby the composite nucleic acid molecule is amplified. A capture probe may be added to
the mixture. This capture probe may be capable of associating to the complex between the
target peptide or protein and the binding partner thereof. In such an embodiment the capture
probe may be retrieved. Thereby the complex between the target peptide or protein and the

binding partner thereof may be retrieved.



30 physically linked to a nenber encoding nucleic acid nolecule (1, 2, 3).
Each of the nenber encodi ng nucleic acid nol ecul es includes a nucl eotide
sequence wbabiwnsndes the fusion peptide or protein (1llpcTht62010b8dks! i nked
thereto. One of the further peptides orgygproteins included in the plurality
of fusion peptides and/ or proteins is the target peptide or protein WO

2011/ 00522 SG2010/.000258 5 12). Additionally, t ot her further
pept i des aﬁﬁ%ﬁsp? aévﬁ*ggwﬁ &fgyﬂéﬁréaé%sfﬁ@ ls‘eaﬂﬁ@nmtﬁg‘lr—%@ 2y, psans gt 2
part ner %&J’_lgﬁnefa%e CHAR PRGN (FOR ANMisGthERHAD laﬁ‘t’pf))lifi’i:e_ltibnt netHeAhHmPERbiEmaY

protein . A conpl ex between the tar?et eptide or protein (12) and the
bi ndi ng Pasameembediments,be, eng of sirerd displasement| applifmation (SPA)ehglicagenbased

conpl ex . . Al ryd g
vent | onrHfeti8n 484 ol TR RAeoiBh, MERMnG fordpohilE WELBAR b bl o,
nucl &i ¢ par ef raofisst LANdsy sequakdt prémen. (Fhel fitsy poiinep eptcodpdenzantbrgrio pr pariafsthe s
subdi vi ded into art.nents (.6 [.11)..Fach o he forne onpart nent s

i ncl udesSGﬂB?ncﬁoc}%ggpﬁlé%nb&ﬁé’nt% Pl(.“blFlcz)af‘fEF %ﬂeﬁf‘&xtrhﬁte?%g?f %ﬁﬁﬁg&p?ﬁmﬁf’ &

pl ural i t pro6din. PRtetseetarl privaér o4y foF ekahpls be AhmivessaPpamel et ween the target
peptide or protein (12) and the binding partner (13), each of which being
| i nked to 0147 IFartber, ties prRfiddnigclie et eraiifing i the séyieh® 6f theicdmposiecalcieit 2,

3), is thug separated fromthe remaining further %eptides or ]protei ns. The
m be e

factor (799 mokile Hacrabiiihy methoddnelydenideaifyngche bidingcpartnen( Thenmethad 9ét
pepio de e RERhCidbddiheRNE af 06118 TG SAGRYNR A NS YhlpfikiEd e&mﬁomlrﬁegk@a&é the
bi ndi ng partner (3')3’. (rvy. uUs a conposite nucleic acid nolecule (4) is
fornmed tmalecils. Burylyingthe pmplifikeé gompositeenuckyieecid peydedudemeay forr instence ingiie and
to the binpdi r r (13) 15 (depicted in the next step). The

conpart rréeﬂn%scm?%@%asélglg'al |l owed to disintegrate (V). Accordingly a m xture of
the plurali . ug i dfar i I r | PCR 1S
carried outlbigsgghﬁg%qlgal %r*aﬁgﬁﬁ ?);ﬁsé}%aﬁg§sgéage%§%ﬁdﬁ %iul%neﬂ?gv%%:dpp }yr?E tggi mer
i s conpl ghwscabhcombinatiorpbetveerd tlichmembemeiiicle Gfst phealitg mif peptides adidfog prateihei ¢

aci g nol ecul,e encodin he target peptjde or, prot.ei,n ((not, sho .. Ih

Soehma pknE FERES AfoRe o hel R tien AR KRR, i Rl BhimbBon
conposi t Mapiheie®onrr@fd dwheatbehd( 4 hoh-SovdlBitioneth (ivtihg mbiulp AREB; 4 Girus,
nucl eic acjd nolecule (4) is purifi eﬂ, SL%Ch. that the pluraljity of fusion
pept i des? BIEEAP 5 BbesPS: i reppectye relhrey feimsidncebic e @roigrmbicIcgiaccukaiygtic

mol ecul eglii AndfludtRASE eﬁ.ﬁnﬁﬂeb&“alswam@em%dc\éeil)is a YORt SRAUSRCErHisihberwo

conposite nucleic acid ecule is determ ned by neans of an automated
sequenc efurthgolugtyative expirples p6p guitable eykguyosicaelaps &t wsect cell sunbrasqoifdPrgell ¢ of
an odi f r ' i7on. s #‘EﬁQ ' is
pro@?ged‘sﬁ?‘%‘g%‘é&lﬁg‘é’gé‘g%ﬁc’?g%?@%&’g@qff‘éﬁ\é SC'tlg?éYO e o'?i ggew’% fl?%a éq'?aé%%e
nuner al sbeddhe FF. anll aB®B. Fhbeilipr ot ei ns and/ or pepti des encoded by the cDNA
nol ecul es are formed by in-vitro translation (11). Thereby each forned

pr ot ei n/ pep@149¢ The inydntine cilsooprovides bdatkoOpdrts foo idenafiaiNa bmdihg pirtneedadi ng
gene. Each.protein/peptide fornmed.30 s .linked.to the. corresponding.cDNA
ol ccul o0t 3 HEFBPRAE PERoRaN T = itk of Ri R meBi e Pl o ERfeiaghe
and/ or pkipireludss 622or Adre eihiaiiidie filled wadhi e 02 fmdte 0O thHel DY vdEésEBE] Mofeciiles

(23)_and a second (24) binding partper is allowed (I11). The plurality of
pept] desCTRIPORENS Hiab £y ‘f‘ésegdB&ifW a‘?“ﬁf‘ﬁlﬂ% 8 AYERHeTS A(SS‘?CthF%)”.lthEél@h of

the for ”&fﬁteﬁﬁéﬂ%?rtﬁéi‘@riﬁ fn dJid ngﬁédiﬁ%tsr@%@idw%rho@i@s\o EERImMAS hfifucBbY Gh i tY

of peptides and/or proteins (22) or one conplex _
2011/ 005 rOTeste kit 3¢ 0awY 58t method according to the present invention. Accordingly, the

kit is typically a kit for carrying out one or more methods as detailed above.

[0150] The kit includes a nucleic acid molecule that encodes the target peptide or protein,

30 a first primer and a second primer. The first primer is complementary to a part of the
sequence of the nucleic acid molecule that encodes the target peptide or protein. The second
primer is a universal primer. The nucleic acid molecule that encodes the target peptide or

protein is in some embodiments included in a vector. The vector may have a nucleic acid



bet ween nenbers (23, 24) of the plurality of peptides and/ or proteins. The
menber encodi ng nucleic acid nolecules of the first and the second bi ndi ng
partner (WO20mmds32C') are |inked and the conpartnents alPCowedoio®moo2ss
disintegrate (V). Using this nethod a leic acid library of conposite
nucl eic acid nolecules (44) can be formed (VI), in particular where a | arge

tagged 5 cDNA library .is ovided - for instance encoding a pluralit f
r ot el ns?f‘ﬁ&ﬁe“ieq%e Flpéfie% "ty g@P&m&ﬂt% M8y ofGoPBB®! 3 Hesh W8@f & eeeond o,
109, or dfdMlementidgifhoRdy. | BleORLtdr Ay 804 huclelch@ E‘Bie%ufér(sﬁﬁl@ﬁ 14849 in some

(exenplary nunber also indicated in Fig 41). In this regard the present
i nvent i opMmbedimepts digi aeexpression veetar. Thedeuliist and sesoné spombtinryting uneittiasyaref

conposi t i o I ) j L el. id
ol el caesJHf Suth ¥ dndSPLGEcfRnl i ol whbif B B Bhdifal WG, BT
tar get peabmementyngRach wshen ghay tb gethet define airtparten ifaggan The kb maefupthemicludad a
uni versal prinmer (see Figure 5 [0168]. Figure 5 depicts an exanpl e of
on add: o SREISYestsy e SFd, Welos st Tecitigciol] SSuEncE Bl SRso0es Thencorthy
have beegniglemestiig maiefeb e paG T iR aidof §Sedohd @binbRihenting ntdidy yYTIRS kit

| i nked nuclejc acids forned using a nethod accordi nlg to the current

i nvent i ofayalso preluds peans dor fogminganitreny qfpueleiscacihime legplegencadiggithe plurality
nol ecul ¢ ' [ t@ar : g5 j I '

i vor sal TSR peitites A phttcits B Bihe SRAGY isIht SRME REklEss 3BE &
nucl®i ¢ 'Bag bostroblkmalyds sisalele dompdipkéseiniglayseR@Rce Tindudeddh e ovithca deatwr], egubes

i ncl uded seguences that encoded interactant proteins to target protein 1

(1l ane 1)ex§ﬁe s’f)grvﬁgfmprot ein 2 (lane 2). Separation of conposite nucleic

aci d nol ec . il wher.e a ural ity of 20.peptides and/ or
ot el s ol TR ienfigR el ARG L BF i Ky RlepfRGREP bl ARCOca
second biargtt peptiter dm@odteirm Thei kid inviludds agplpealitynef corpakita rfuoleid cidinfcledutes.
partner._Each of the second, the fhi and the fourth binding partper nay
be capab]f‘aé’%ocfonm?ﬂtﬁ Hgaslcca&}ﬁpwiﬁcafeﬁf Tgﬁ@rf%ﬁ%wf{qomsm ﬂ‘éﬁqﬁg agidy mplepules o
exarypl e iatl@éNdei séghahce bl at S peptide 92 PRoteMOAM! (KB RESuete bEASEcdndDepBILBE
nol ecul es may be used i.n a nethod according to the invention. Each target

nol ecul eProtsithdynefigst Reptideapprateinand,the second neptide ¢ niateigdefine anairoof binding der

to se arfagﬁ h f?@r‘miﬁ j :

synboloi ed 19 ltc?f Qgﬁgﬁgrap?fg%%o kno%ﬁ%%n?%%ﬁ%#g@%’gﬁl dé? ?1%}1(326?\1’&%?&1 \}\%Efl?%nes
(1) and quelejc acid nidje@ddys iFigguerallyspbtiainahlsthyatasryingheutiome offthe methpdadescribed
hybrid s | C i kNt rconbined with the t hod of
the. | nvepvETh s dutBbtmetis iCFA SAEH ollifedfy § HERERRE ihba % RS L
Wi t20 " X"Jomposité hundeid atid rolBNAesanaghng atg muimbef. DBy @t edarmpRtecy lipidy@f at

factor. Th _ criptiop factor J bl e .bi_ndi n 0 psire
activati lﬁ%f?é Qé} @Q&ré’é ll'E(F‘)’{EIA'é?z a@&?ﬁ i 9353 ﬁgg’gﬁ)gn?ft @?6’ IB‘Flu‘gng gb{?ﬁtg:al géﬁ E?‘Stal&zec ond
pepti de @fat past ®1Mnudleicied hélecfieLy (i ndicated with "Y'), is linked to an
activating domain (AD) of the sane transcription factor. If the bait and

the prey fwmpmenmlcﬁx,bembmoc@!r?mta R Va¥REihcldieadtNAmplifigit v sdeRd N
and the activati nlg WD 2011/ 005221PCT/ SG2010/ 000258 58 domain_is
P

est abl i sHel (SuRsa)aForeidin RurPesedhe i includes Ackiveasal Remse ob sproadipsinge; Whishdd and
typiscal 'ﬁbt%ﬁ@udeﬁﬁﬁrthékit,g&%%%c?eﬁsﬁg%rdh% & &g %g@t;;%gﬁaé%f)?ﬁ%lteih B iiGed!
a’s cted f

yeast is seeded onto a plate in the absernce o ower part o
t he fi guFlay seqmd prmer vl aweed dokle hdeasthessentjallyf cdroplminantary tepopareof éhzyne,

for exanpl . k of a.required anscription factor.. The. .

ot i vi £ yeaeri Enocifh (8 fat o peRud S Prpfit B are R phi e abibifRption g o,
whi ch i nctattessite neelgicade neleaudt Boanplifiedi thax @icode abindpig pietnef of R target

DNA- bi ndieaﬁ domai n of the m ssi factor and a first_ protein, and_a second
pl asmi d, PERAAS AT iARIETRIR H&erggqi%ﬁlgé TESA db?né(ltam%éli"i\‘pep?d’?é‘f‘?l/“bz}fﬁ foam 8 t he

actjgvat | REnABRd On BEwitBQsBHIRSKiNE ERR) Qlt RIRELIAGE ARPURPARING pBssitp HEnGuM NY
the yeast forms colonies. If in a yeast cell, fromwhich a colony has
f or med, recommnpndations regarding the seleetinn gfithg secandiprimer detlhnsad ssqewmes makhing a

. . i |

occur et U (LSl B SLARV R SRR L Y N o,

cannot pooposite audtec aeid pmoldtules andltheitniversal primer are included in separate containers
within the kit.




[0170] Figure 6B depicts a schematic of a nethod of identifying a binding
partner of a target peptide or protein according to a nmethod of the present
i nvent i onwoAoploeszhi ty of 15 nenber encodi ng nucl ei ¢ aecd/soebéeouiss (3,
15, 17) is provided (I). Each of the er encodi ng nucl eic acid nol ecul es
i ncl udes a sequence encoding a peptide or protein that is to be analysed
for its abiligﬁ of formng a conplex with the target peptide or prot

f

The pl ur al (0153 in opdes dhat dhe-gyeniionpry ke readdy unggpsteed andspyt dntg prastigal s1!

mol ecul e§artibbr AnfboaHRARCHRA hOWEBE QBerdhel! 99" Way IQﬁff tth@efolfé}(mﬁ%‘%ohﬁlﬁﬁﬁhg
pepti de. Each nenber encodi ng nucl eic acid nol ecul is introduced nto

a di f f er exampiess it @smdel(sm)d that| nodification pedetail olayibs Iaedquﬁbo@cdﬂpertmg)frqm
|ntroduc&%saﬁk 1@ o cell (79)-(111), which includes a sequence that
encodes arge i'de or protein. A plurality of different nucleic
acid nol ecul es, encodlng a plurality of different target peptides (or
proteins) may be usgg- Eﬁiﬁ { 4 epti de encodi ng
nucl%ic aci d nol ecu .EpéPFﬁﬁﬁguucegﬁpﬁ?@ﬁgggg#?; |iN¥g%ﬂﬂ%¥gthe menber 25
encodi ng nucl eic acid nol ecules further include a sequence encoding a first
conpl ement |[ﬂ;ﬁ4r}ﬂ3®ai1ed(lcfowtl¢@edﬁsm protdinprdtein inketagiion petW‘ﬁﬂe(ainux:hm“m adhel

nol ecul e, t hat i c udes. a uence for t.he target tid further
et udesmetaomeh ik 2 R THERE" sy Him f GG R e OB Sl e ]
?nd t he ﬁ\&@l@ﬁhﬁt}cfzgwaﬁﬂﬁ@tgbﬁtgu@:ctﬂé ymhmgstdﬁemofmrgﬂ | preldivted Ipﬁﬂahé Sha@ Qo we f
actor t hat provi aes a Si a or exa nodul at i express|on o
30 a refrrRERialy ‘éozyfcvqrhgm%%@al égmtategfgyfe %epret@m@aé%@s R
In g cel %en‘éfﬁﬁé QathB APEMGHE tcpl%eﬁfﬁaésomhﬁw rﬁﬂﬁ{ﬂ% f};%mﬁﬁ, rHae@ BARdH Bdt findeHend

partner Thereof are expressed together, a co ex of the two interacting
bi ndi ng pidetsseaens wathriigasttwodiybrd 4 Badel) Ptlheetfail r Nat @mﬁtt(h%’%ééohﬁ -17; Giot,

compl ement g SOLELYBOG%NICSE 101 PYALTSRNA! bY. Ak NelAGbes atiossece! | o

in which'intetaction weeh errent’ ng’ noi et I'es s ocC urred (81)
can be diGX-i0iuilsh8detfaloScicide AV01) 005555?{:‘5486301&1&1@001258 #.9 Navse (211 s

the T epotEbP8y el T T 8 S8F B oS Oy Rhes 1 i £2PZIURD. Pl Bocriie?”

furifer @ooersHl, 5958, mgmtzopaxﬁza JREt éle{;@dd&dslbh@oonss CapaBOer @, JF gadli, ng
t he ends_of nuycleic acid nole the pluralit '

||
et vt oNaurnO0Sh i PR3 878, el acet abf Ce 2hddsy a2k € SenDobitng o
i ncl udesy QoA Rcdd? @@eAQQb(bl)(g%l)s 4% h§74a'U°etz'i P, eved el @obdrarat e

and the two nucleic acid molecul es insid he conpartnent t hat encode t he

two bi nd6HE, P33 6REx susmge)raﬂelrbvmns {2hupdl| etnaéeeﬁC(ve) (2008} 28%a1P3l e2 H31-1HB)
factor 7,, ﬂl’ﬂﬁﬁ llnuc s%llé‘@éd b9'm B%B!?&Po%egrﬂtgd & Ceafl NAIR! (2 %)b{)ahson

that allo eic acrds“to or ne a‘ftesul’t a co
nuck@i c 6RA8 180183 L IGavitd )AC setf ar, Meaued@PD2) €15,i6868h &4 Ivé4T; Ktogpd, NLhae al.,

copy/ coprBurs2tREaT IOk -l iiiens it Mty omup iy BElT P Bherprein
anpl i fi eftdrMtion} .on a gefdniit] lefélgwe-hibtilll systeimsts pasicularlygwellitsuedres hipth-

according to the invention aon _a bacteri al stem in _chrqomatographic
anal ysi st%rw@ﬁa& wolicaonge L yicylva arpys ?%B%’rlft‘gmﬁ@é%se {ORKS fised fnan astiaion o |

lines i Sdcﬂ'ﬁﬁh%é%at@{d Sl NEdoRit Cg%mealse@% rarmﬁsaﬁ&imgsaoﬂm "nBR&¢ aftgy OW.
15 106 cells each of BCl65 and BC166 were enul sified and subjected to

SOR2PPCR. mexhgdainslividuad dapat prioteing aees mriatedi msezrrﬂléelgpe%v@m memtBCPES presdafingdi n a

1150 bp ban re 66
rosul te TN ERmIREORE R SRR b0, P0G Sitel. Bneleb Al 5 BB e

i nserts §imphy B@lﬁc&u%ndlemeﬁﬁorr e ulht Sposmviaamq}hndso rTias pmtkimmgs tqmt&(lﬁ]ﬂhmus D)
and 640b§@£‘) refers to n n- emul si f tﬁ ueou contbg% Mrefers to
t he DNA V¢ &&c?ér‘t “LVQhV§S n3ting; cagh bait prerein g ?a%ﬂ aBH“ JHSIGREITBYR

| ane 3 dgpojiesihde mddle fraction while lane 4 indicates the bottom
fraction which also contains | ysed emul sion droplets.

30 [0155] In the library based approach, pooled activation domain-ORF fusions are mated to

DNA binding domain-ORF fusions, with interacting diploids chosen by growth on selective
plates. The identity of the interacting partners is then determined by PCR amplification and

sequencing. The reproducibility of the potential interactions identified in the first round is '



[0172] As can be seen, enulsification (notably the top and m ddle
fractions, lanes 2 and 3) results in the predom nant isolation of the
correct | ywoioka@dsphasm d i nserts (A and B), 25 indicatiprgrsegiegadlison of
single bacterial cells into individual y{;ul sion conmpartnments. In the
absence of emulsification all four possible |inkage conbinati ons are seen,
with no clear e |chrrent of the desired 6,products A and B (Lane

[0173] FAYLE warid q Fangne emL0% fre ey i 4 and provefoy lﬂaraﬁﬁsaﬁlwaha alg005,
di f f er engyph.asyiss et( wm msa@fipﬂaat{fe&eét qpn%@d 1su§@ac hrepfad¥ire hatcgar rmsls CcRll

different insert (b d, stippl ed, 30 dianond). The cells are

emul si fi Bt!)tﬁquls?%é?&oﬂbh 8{118991&1 ) Enul si fication ensures segregatl on of cells
into individual conpartments and correct (clonal) |inkage of the plasmd

i nserts (priBtafdtMultipkndrey. twoshPridirseregss i havesbeeat eendustedhéutvarious foedadt i on

of o rrpa{n% 13 {ohedls%‘c:)l/ér g%.IE(ﬂHIC luﬁ%g%tgosf? nq %Of‘{‘{%{j beth %ﬁﬁl?ﬁﬁ X? A éﬁg%

during | 'ikage procedure corract |nkage
and i ncobaceaiophhgk@zetepetadiy €996, (s@ra)"](UeE}) eteal &(2000, ¥Bpka) aMidto et al. (2001, supra)

2011/ 005221PCT/ 010/ 0Q0258 60 0174 re 1 | | ustrates_how the
i o E iR T DIR gL sxpetimenst itk ot ctring h0oh ssBS FotEos LR on
of el S} @fon0fiRGRerif @087 Eurdensie SniehRibR HARANAR! | Spihdls. baReliRied

i ndi cates Iésed emul sion. Lane Mrefers to the der. CorrecCtly
spl i ced 2®¥3@Pbyandeund hetwssn Hhnes umruagrpmgsmlt@rrﬁtvehﬁ 2QQ1,amra)c 1kely d\a@ to

nu red; 2 d
LB e ool TRE U hotsibichibg i BRkonfl SN ifidRob DB e
unspl i cedf pq’uciitiai ﬂomlivanhﬁticouidsbefacommalﬁl&aquamddYU,&A@ _e6al.,N008, supet). | ncorrect
band 4 becones very prominent in |lane B when enmulsion is not intact;

cor r espondi[OHA} Sizmldr Srésns daws béen sibsequently temaldaiueﬁorf PomelaangasteT (G B
were dil ut 00 f f e t for
secondaré"%ﬁgi %upé%tijlm Eorhé}ar%etngls’tidgl i‘ﬁ’ral’l gggeg @l‘d eEQP,TIZ(feO%I, fl)t $ 'show
that it facipaesi (@a€otmt et @ahs205enipry) dnd-tynowd departatecgrbugy far Jumenss(Ruaher 415 om

t he, pri emul si.on SCE: P t hout _affecting the rel at] ve onposi ti on.
o+E] | PR SRS’ SR e T SHETR. S P S R EYTES ¥ Ry veast
accor di ngydies, liiRxpetr&Iy g BYerf réﬂl:ﬁﬂ befweRALthS itBraclod®s vhcbVEed By qBe tWE t Op
emul si on fractlon Lane 2 the |l e enul sion fraction; Lane 3 the Bottom

emul si onhympa studies (LA inseractions) 99@@6 agraesiap et abguty 1090 preteins i fheis libpasies
Aqueous e r ﬁg{g lljr@vd I l: Q:ﬁﬂ] f 2
plasm d I nslertt(:)z{sl 2?2%2@ st Cglfé'e’zg?s) Sh‘;&% 11 (S.) @Egcngggﬁ?éi@%%at e gkage
of 2 pl a@DY) stﬁr&ﬁ @fﬂésEm réaponsor rtlais Laire shqughﬁmsbep insaffebiqoB)covaragroof @kbt
(o 0088 e PBEGSr BEAS AL GRSy TR GoaL e SRR A REDS
t he desi qu)spbmigmbsuﬁthamdnﬁn gesormé); alighiy being sahmcthe AuRBenafl Imsﬂm'e rdﬁilalﬁs ve

to mspaired bands C D, rrplyln that npst cells remain.i ted urlng
the enul Q‘%WW‘BPBE%Q?“C 10 G54 PRISESTHANE 120060 (2 ety 3’8’8 SYP!

desired &mbBaneflselgoditivas 25 weIlAELFalke indGatBey isdt are 196%n 18losurivittighk yhsk Ng
nodel selection and illustrates deternmining the threshold of detection.

Lane T i Wyi-byhrikteehpiquegdluapgdd; &8l ofLehpEipBhBROOROTRS. 11ap214p Heelutions he

bOt3OM 5 these problems is to undertake more extensive screens, particularly for larger genomes
(such as the human genome), including multiple copies of each gene, possibly split into
individual domains, and increasing the number of positive diploids that are sequenced. Such

an effort is likely to place great strain on the resources of an individual laboratory.

[0158] Another consequence of the rapid increase in the amount of genomic data

30 available is the absence of suitable analytical reagents such as antibodies to investigate the
predicted proteome. This is due to the low throughput of conventional antibody development
protocols. Many groups have developed novel technologies to address this situation,
involving Protein Fragment Complementation Assays (PCAs), selectively infective phage

and combinatorial yeast-phage display (Bartel et al.,1996, supra; Rual et al., 2005, supra;



25 fraction while lane B' indicates |ysed emul sion. Lane Aq refers to
non-emnul si fi ed aqueous control; Mrefers to the DNA | adder. The correct
si zed bangoi2giiniogi2hi ght ed. Note that a product is al so seencomolob@ssysed
enul sion lane (lane 3). This is likely e to the fact that lysis may
happen after splicing of pGK and pACT2 1nserts, as well as carry-over of

i | i YC8 DNA f he battom fraction. 00, 100. 10 and O
908 cor 1| DRtagd 5. 21D, st 88 St el rhtaingl e (56 98 i B 104y Bowits and
subj ect ephR, @¢ ﬂn,w_ré% N3t Hdad ReRU S\t @0oso1ow, g,t 1380- 9585,S§P|é:e-c8g?,1 etta EPRMAH BhoN

was |lysed and 1 ill of the extract was used as a tenplate for secondary PCR

usi ng  neBPeadbad| (28D A2add 199318y Thesd derchaigues frolyt be donltansoly copibinaserialCs
SCE d : . b . . 1 h
et heneabrep il o Bbltdeh MY CultiBofublafeEORNT ARKERE BRma®) abiGERE 5

200, 5 100FBxocesCenchA @ivatkd QAL 2dEGE /(BAZIS) 60 0&5Bn GI coghdts paies pWhile dedyyare as
shown, wit.h 250,000 YCl6.library cells. The s rocedure as, described in
CA) s " TOIF 1T BEIEEH SDoR Pt R T S P CELF Ao GBS HRSe S Py
t he or defackt sififle @@lahs of §toriB® afPRanshiibsion 6f Giikfeth&ionenaiafditha@tinOhsRhd t hi s
techni que to yeast two hybrid library vs. library experinents. 5[0177] In

t he exanfsldBg on|acommpurly wideannotatign of thecartigaprantibashyt pains ABewlny esfal-c200% | n
water- igmeiyl enulsions is enployed. Wthin each enulsion droplet, an
interacting gene pair froma single cell (or cell-phage pair in the case of
yeagh - phag ' , AL RNEEHSE] l:ci ng
by g?/erl apqgﬁﬁﬁiﬁﬁﬁgggh%@ﬁ%%%(’. H%msqggm Fn*}fgﬁg(ga?{ﬁg %la{i’ r%Lg are %t?’nlﬁgéélgs a
si ngl e ségidemes ¢200FNA5, Zhept4 talmviealepelopestian ampivathiegechnatjus sercn ittvelies €1¢ he
wi der 10 i i rro d.for interactio I nvol vien enes of

ot or st euumHBlate B8 Uik B idoc e e EhP R 67 D Bk ¥ e aGHR g
cognat e {oi fokagessingle pdgmsant df DNe natargblygaeset vels interaotiiaddte riieke iskd gériesean i S
illustrated.in the . fallow ng. Cells were epulsified and processed as

Fol | ows: gkt popled PSRt el mtorinabomo pE aoread & BiraToh PRI Thibn 80
(Si mra Aéegﬁje&la)tagmaﬁéd befry<ink&dclid?Pps WBI-2agdsl d@wéver, thinetod kAl redlre
(Sigma Aldrich) to final concentrations of 4.5% 0.4% and 0.05%

r espect | Pefificatignaf existingeplagnidditetrics apdrstraisxal caaneigpeareadibinannliedde otheer
and st or gdmdlis fuckras Igﬁbﬁfa{orﬁh?éa@t-ﬁ‘ﬁa%elﬂ?s%@a}y{ﬁo%& & e8P, ijrBr. eparation.

[0160] As explained above, a method according to the invention enables genes encoding

interacting proteins to be linked in a single segment of DNA. As a result the information from
20 for instance diverse two-hybrid assays can be stored, duplicated and interrogated with ease.
In the following examples it is also demonstrate that this technique is applicable in other
related contexts such as bacterial two-hybrid systems, and novel formats such as

combinatorial yeast-phage display.

[0161] Figure 1 depicts exemplary embodiments of physically combining with each

25 other a peptide or a protein and a nucleic acid molecule encoding the peptide or a protein.
Typically a nucleic acid molecule is provided that codes for the peptide or protein. The nucleic

acid is introduced into a cell. There it is being expressed, i.e. translated into amino acids and

the peptide or protein formed. A simple way of providing physical combination is thus
expression (G) of a nucleic acid molecule (39) in a suitable cell (79) to form the encoded

30 peptide or a protein (11) within the cell. A further example is expression of the peptide or a
protein (11) encoded by a nucleic acid molecule (39) on the cell surface of the suitable cell

(79) (F), whereby the formation of a complex with a potential binding partner can occur outside

the respective cell. If a viral vector (32) is used (for instance a bacterial phage or a phagemid),

in which the nucleic acid molecule is included, it can easily be isolated. Where a protein ofa



20[ 0180] In subsequent experinments a nodified mneral oil and surfactant
mx (called the 9% CSR m x) was prepared by doubling the surfactant
concent r avpeosi/es2d by Ghadessy et al. (Proc Natl Acad $cir/sd2ewo00¢23901) 98,
8, 4552-4557) thereby containing 9% v/v GPAN 80 (Sigm), 0.8%v/v TWEEN 80
(Sigma), and 0.1% TRITON X-100 (BDH) in light mneral oil (Sigma). The 9%

CSR t d 4 d t hor oughl y..mi xed just prior to u e.
25Aquecus TRrEYERPe i Tussh ) HeaePRlngen e tie ol et 411 PROECES & BFaEns:
[0182] Xpepkide! (B?a(p‘ﬁ%iﬁ@élalﬁ}ﬂ(nﬁ)foﬁﬁéd (SA)NEfﬁ %obélaﬁtSENAnE W (B) Q%bal&ﬁleoo‘?ﬁtlgzb
and DsRed vectors his strain is naned 5i1s an XL-1

strain cirmgf hetwesa eBenried poptideasrsoteindd bl aItdtﬂICO@lné np@?@@lgldvl@@k@ﬂe é-’o’ﬁx @ir ns a

550 bp L ' . . t h

= 1500p FaCGnb T Bt & BnAE bR 2 G12 Hil W HIR {RAnE IR B e DS
20113 (F))OSﬁﬂitiaéfﬁt S@ﬁﬂ&lg/ﬁﬁlﬂ%&f(ﬂilml a\lﬁlsmmprsfwdlsﬁ'onneﬂleagam 'gd‘l ekampleRBSa h':ll'{ing to

USG rner e foll aw n I S V\BI’ e O car ou

TG -3 (SEQII D NO f)c EethZ RSCE: %daeﬁcdg gérGote A GG GAA TAG éTA TAG

CAG CCG Pepfidefd), cam bg fogmed dprapRMWANdIsplay (C). In addition, the encoding nucleic acid
molecule (334) may be hydridized to an at least essentially complementary cDNA (333) in

10 cDNA display (D). The c¢cDNA carries the puromycin molecule (36), the encoded

peptide/protein (11), and optionally a linking peptide (5). By stabilizing the complex between
ribosome (37), mRNA (38) and the encoded peptide/protein (11), possibly including a linking
peptide (5), e.g. by means of chloramphenicaol, a physical link is formed in ribosome display
(E).

15 [0162] Figure 2A depicts a schematic of an embodiment of the present invention. In this
method a pair of a first (12) and a second binding partner (13) within a plurality of peptides
and/or proteins is identified. The plurality of peptides and/or proteins is provided, which
includes the first binding partner (12), the identity of which is known (I). The plurality of
peptides and/or proteins is further suspected to include a second binding partner (13). The

20 second binding partner (13) will in this case form a complex with the first binding partner
(12)(11). Each member of the plurality of peptides and/ or proteins (11, 12, 13) is physically
linked to a member encoding nucleic acid molecule (1, 2, 3) via a linking moiety (5). These
nucleic acid molecules (e.g. (2) and (3)) have a nucleotide sequence that encodes the
corresponding peptide (e.g. (12) and (13), respectively), to which they are linked. A factor (7)

25 that is able to link nucleic acid molecules is added to the plurality of peptides and/ or proteins
under conditions were this factor is inactive, for example at a temperature that is below the
temperature range at which the factor is active (III). The plurality of peptides and/or proteins
is subdivided into compartments, such that each compartment (6) comprises at most about
one complex formed between a pair of binding partners (IV). Upon a change of one or more

30 conditions, such as a change of temperature or the addition of a further factor, the factor (7) is
allowed to gain activity. The member encoding nucleic acid molecule (2) of the first binding
partner (12) and the member encoding nucleic acid molecule (3) of the second binding
partner (13) are thereby allowed to be linked (V). As a result a joined nucleic acid molecule
(4) is formed (depicted in the next step). The compartments are allowed to disintegrate (VI).



DsRed- FSOE: 5'- CTA GCT ATT CCC ATG GCG CGC CTA GCG CTA CCG GAC TCA 10GAT
CTC -3'" (SEQ ID NO 4), pDS-R 5'- CAC CTT GAA GCG CAT GAA CTC C -3' (SEQ
ID NGO 5)wobBR/msxt: 5' - CTC GGA GGC CAT GGTI G -3' ( SEQrCDshen108)025&Met hods
Enmul si on preparation: [0184] 250 ji Lof 1X SCE PCR aqueous phase mi x
conprised MgCl2 (1. SnM dNTPs (200 gM, PetF2 (500 nM, Pet22-RSCE (20nM,

DsRed- FS 20nM 00 Pol yner 0 units)., BCl65 cells
(1 x 107 AR g (90 92 ¢ gleﬁnﬁs&&a&g%dg &gwa%‘ of(z%f Y8 ndieg PATNGS: f he
above aqmusmﬂhﬁﬁecaw%eqqfas@ allOwdd Qo HssRfiaté h@ té lrepb@nR eanﬁek\wm Onﬁet ube
vial. The vial was securely fastened using adhesive tape to an

m ni shakeapturgheolequleandathus hlsp tb@q:qrmle:a beiweer B figghardothe Gegnnd byui%partner
Thereaft I t I CR
stri pe. oy relibved VA, 0 B Ui OB it il (o D Bmed 7
non-&mul sudielechciaCRlockmuler ¢4). of2fhe OkB6 Ineitiben ehédral iPm@IBicnacid umﬂemﬂc&sd@ GQris ng
emul sificati 00 of . the 9% m |.ace oTube Nun

o ong wi SREvEciuihet deiBed buieip el oG D Sloger FB0r Tho il e
stirrer ﬁl@i&aller(g) RGreReHd (XI) ambthel thid str%ﬁ@s bftheGRcRY &l&mmwre @CRay ate WS

then added to the above at the rate of 1 drop per 5 seconds, totaling about
70 secon¥paratedonequEnEngyese. arGosdied te ﬂles&angerfrmth%fi @Eﬁl)c her 120 seconds, and
t hen renoved from 30t he magnetic stirrer. ul . emul sion was_ali quoted into

15 tubes fA8H3H B omersmbodisent of thwmﬁhowgletfﬂ/leo%szlp@r/%m&sopbewsiss 63
theyd ast 44 ﬁ@éﬁ&saisnbl%gldéa iRHE Sofrh &F PiiRxdike ﬁﬁs MikQA Obeind Wbtaitdd By

were then p aced on a PCR bl ock for thermal cycling.
contacting a target molecule such as for instance the first binding partner or the second

binding partner with a first plurality of peptides and/or proteins, which may be taken to

define a source plurality or a root plurality of peptides and/or proteins.

[0164] Figure 2B illustrates schematically the selective amplification of a joined nucleic

15 acid molecule of two member encoding nucleic acid molecules that encode binding partners,
which may be taken to be interacting pairs. A gene specific oligonucleotide is used so that

only templates containing the gene specified by the oligonucleotides are amplified. The
addition of this gene specific oligonucleotide ensures that only fused nucleic acid molecule
encoding binding partners and thereby including the gene of interest, are amplified. The

20 sequence of the amplified products can be determined to identify the binding partner.

[0165] Figure 2C illustrates schematically the splicing-by-overlap-extension (SOE)
procedure. I: A few cycles of asymmetric PCR are carried out with an excess of outer
oligonucleotides. II: Annealing and extension of overlapping 3’ ends is performed. III: The

final SOE product is obtained.

25 [0166] Figﬁre 3 depicts another schematic of an embodiment of the present invention. In

this method a plurality of fusion peptides and/or proteins (111, 112, 113) is provided (I).

Each member of the plurality of fusion peptides and/ or proteins includes a linking peptide or

protein (5) (such as Haelll methylase) and a further peptide or protein (11, 12, 13). The linkihg

peptide or protein (5) of each member of the plurality of fusion peptides and/ or proteins is

30 physically linked to a member encoding nucleic acid molecule (1, 2, 3). Each of the member

encoding nucleic acid molecules includes a nucleotide sequence that encodes the fusion

. peptide or protein (111, 112, 113) linked thereto. One of the further peptides or proteins
included in the plurality of fusion peptides and/ or proteins is the target peptide or protein



Enmul sion Fractionation: [0187] In general, a small amount of aqueous phase
is found at the bottomof the 5 enulsion after conpletion of SOE-PCR This
r epr esentworergesh2dr opl et s and cont ai ns a hi gh concent r tirse20fo/obisrrect |y
fused genes (m scognate bands) due to t m xing of multiple tenplates.

This |ysed enmul sion fraction is renove y careful pipetting fromeach tube

and pooled. Next, 10 ill of enmulsion is wthdram fromthe bottomfrom each
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For: 10" shEBis o136 eluraliy SERSRRaRRETS 5d/ar prt i W somedage] APRERIBEEDES e

Secondar yutRGRing a pair of a first and a second primer. The first primer is complementary to a part

of the sequence of the member encoding nucleic acid molecule encoding the target peptide or
protein (not shown). The second primer is a universal primer (not shown). Accordingly, the

20 composite nucleic acid molecule (4) is amplified (VI). The composite nucleic acid molecule
(4) is purified, such that the plurality of fusion peptides and/or proteins with the linked
member encoding nucleic acid molecules is at least essentially removed (VII). The sequence
of the composite nucleic acid molecule is determined by means of an automated sequencer
(50) (VIIL, IX).

25 [0167] Figure 4 depicts a further schematic of an embodiment of the present invention. A
variably-tagged cDNA library is provided (I). The tagged nucleotide sequences are denoted
with reference numerals 97, 98 and 99. The proteins and/ or peptides encoded by the cDNA
molecules are formed by in-vitro translation (II). Thereby each formed protein/peptide is
allowed to bind back only to the cDNA with the encoding gene. Each protein/peptide formed

30 is linked to the corresponding ¢cDNA molecule via a linker molecule (25). Within the
plurality of peptides and/or proteins (22, 23, 24) the formation of a complex between a first
(23) and a second (24) binding partner is allowed (III). The plurality of peptides and/or
proteins is subdivided into compartments (6) (IV). Each of the formed compartments includes

-not more than one member of the plurality of peptides and/or proteins (22) or one complex -



[0191] Unl ess otherw se indicated, the secondary PCR reaction conprised: 1
i1l extracted 5emul sion PCR tenplate, MCl2 (1.5nmM), dNTPs (200uM, PetF3
(200nM), WBRen@ms224200 nM), Taq pol ynmerase (limit) in aptiosakommberss of
30pL. [0192] The PCR protocol was as_follows: 94 Cfor 5 mnutes, 94 C
for 10 seconds, 55 C for 20 seconds, 72 for 90 seconds, total of 25
cycles. Splicing by Overlap Extension (SCE)-PCR procedure and '

ol i gonucbetwerr awmbeny (33.9%1) of yisi phatalivnef peptidesIoB, earotessc Thomemhenencadingt al

ol o Pt B BECRERENE b Pl b ol it b BT st

7), 200 aid thevenmpertmentgaiiowbdat disiateprats(VICUSHEAAT MERTd SEGIGCAST [@rarySEQ | D

NO 8), and 20 nM each. Ipoﬁe?élem | gonugl _eFot i %eé}#gg%igéﬁvpﬁeWQ)taﬁﬂ
H2HCR  ( ScDRAOH#AfE W&I@@%@&g@ﬁ%ﬁ%&%ﬁ@@ #ed that3-fargd? NO
rt hr obact er |

10). Lyticase f t dded f |
S ohcent 1 HEnaR 090° 1000ttt 10% 4 0B i0P SorsRO I inendisg liseer t5an Yo, daga 1012

Bi ol i ne B [ : . d
E hen cou)rﬁ %\%ﬁ&gi n ngﬁg%%%éﬁégs\éﬁﬁﬁﬁgg? y?%ﬁ??:lﬁé%meﬁyp@gg}ﬁ?&%gggm%gn
cel | s wealso t premidssisp &itdtdt iinclbdesl a RRSreapehdaty eduralityt b€ compeositl duéléiR adis

just before the i f.ocation procedure. .Therm lin s carried.qut

on-a Promefsuen P Lhe b FHeeifaRt i BPlles (HPiseR S GR K BRees

was1@s f @rl @vedactahfs Gffa0givén atget protéinCiRs @OR @SisE | D MrgetSpedifié @ligdfudi@otidtes

(activation of Inmlase),. followed by 35 cycles of 95 C for 10 seconds, 57

C for 30PdBEnHAUk? wi¥eryal primeg(seg FigygPds. A final 72 25C, 5 minute extension

step was included. Rescue PCR oligonugl eoti.des and procedure: . [0194] For

secondary HeO8Ikguxe ddepicts, GHHR of P ditjamal SR SGRATAS OS’H‘PBPIF‘[ Riclet

cont ai ni pgq 'ﬂm&ﬁ&%&@ﬁéﬁ orndn ANh&thb @ QBLF4iRL A BR iAvednBion. A library

CTATTCGATGATGAAGATACCCCACCAA ACC 3', SEQ ID NO. 11) and 200 nM of

300l i gonotliekad decleis Acidssforped @singGTWEIhRG AACCATIGRATT theTrmegt INVESEEPN CANDEe

12) 4 Gen . ' Y t .

t em% at eﬁrrogl%(you #e@tl(f))]? fnt Sl RS ofezf({affe?trﬁ(ﬁegl@pwtﬁgw Péﬁsusﬂfteg tékget Jﬂgmﬁc
oligonucleotide and a universal primer. For analysis of the depicted gel different composite

nucleic acid molecules were amplified by PCR. The nucleic acid molecules included
sequences that encoded interactant proteins to target protein 1 (lane 1) and target protein 2
(lane 2). Separation of composite nucleic acid molecules may be desired where a plurality of

20 peptides and/or proteins may for instance include a first binding partner as well as a second
binding partner, a third binding partner, and a fourth binding partner. Each of the second, the
third and the fourth binding partner may be capable of forming a complex with the known
first binding partner, for example alternatively. Further, in some embodiments at least two
target molecules may be used in a method according to the invention. Each target molecule

25 may form a complex with one or more binding partners. In order to separate these complexes
gel electrophoresis may be used (bands are symbolized for a plurality of known marker
nucleic acids (M) and two lanes (1) and (2)).

[0169] Figure 6A illustrates the use of the yeast two hybrid system, which may be included

into or combined with the method of the invention. A first peptide or protein, termed the bait

30 (indicated with “X”), is linked to a DNA-binding domain (DBD) of a transcription factor. The
transcription factor is capable of binding to an upstream activating sequence (UAS), such as a
promoter, of a reporter gene. A second peptide or protein, termed the prey (indicated with

“Y™), is linked to an activating domain (AD) of the same transcription factor. If the bait and

the prey form a complex, physical contact between the DNA-binding domain and the activating



WO 2011/ 005221PCT/ SG2010/ 000258 65 Bi oTaqg DNA pol ynerase was used. The
thermal cycling procedure, unless otherwi se nentioned is as follows: 95
for 5 m nwoesi/dosiziowed by 35 cycles of 95 C for 10 seceqdsc26i/06E9r 10
seconds and 72 C for 2 mnutes. Aigonug eotides and protocol used for
bacterial emul sion SOE-PCR 5[0195] pet (SEQ ID NO 1) and DsRev (5
CACCTTGAAGCGCATGAACTCC 3 D NO 5) were used as outer priners.
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lyti casemvagctaﬂc{gd) dadndl 6 &icetd@mespbiidingdoloudel |, rendering the interact

genes accessible to PCR reagents. [0197] The outer prinmers for the SCE
procedur e YoET)] Figure $B Aebicts\WhichBmiatic o£2 &R 8RIRhES g £ binkdthgGsther of a
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i ng
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i st RS R PR 1 eBlpRting Bl Theufet shiedtt ty Gt s6R e i
firsd st@pintrsd@dedomne Eodiﬂ’eieﬂﬁ Wost t&ln (A) (II). A further nucleic acid molecule (2) is

introduced into each host cell (79) (III), which includes a sequence that encodes the target

peptide or protein. A plurality of different nucleic acid molecules, encoding a plurality of
different target peptides (or proteins) may be used. In such embodiments only one target
peptide encoding nucleic acid molecule is introduced into -each cell. Each of the member
25 encoding nucleic acid molecules further include a sequence encoding a first complementing
moiety (cf. the description for details). The nucleic acid molecule that includes a sequence for
the target peptide or protein further includes a sequence that encodes a second
complementing moiety. The first and the second complementing moiety together form a
functionally active factor that provides a signal, for example by modulating the expression of
30 a reporter gene of the host cell (79). The cells express the peptides. In a cell where the target
peptide/protein and the corresponding binding partner thereof are expressed together, a
complex of the two interacting binding partners forms. In such a cell the first and the second

complementing moiety together form a functionally active factor. Host cells in which

m
IS

Iy

The

interaction between the complementing moieties has occurred (81) can be distinguished from -
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digest the cell wall. The next step is a 10 m nutes incubation at 95 C
whi ch botwoasctieat2eés t he | ol ase enzyne, and rel eases the/sphemmoekss f rom
the lyticase treated cells. Subsequent eps are typical of SCE-PCR (see
materials and nethods). 5[0198] After the SCE- PCR In emul sion is conpl ete,
the emul sion s |ysed by ether treatnment and the_ |inked genes from each

cell are P%&SU%W@%F%{WCF“% gitergetion hasogeurred (§0) ea brsed O@éheeaqt}omi tRe renofter
library egn QV? m&?carsqgmﬁaseﬂemﬁa' AP 55t AR ATkt %ﬂo%@srsingnA @49@@ gtb'e%
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conpl ement DOS C B Qr, A)..
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8, 4552-??@{) used for a simlar 20 situation and a conposition that
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wth o sl PUHGEERre TS ATrRREY e soon Samelofcrpnin mabs RSN RE fuo
phases wWeidteridl %9demy inSéhrombatographic ﬁﬁ@stsp [Dogﬁata lioRAg ¢ Teh14¥mi8 IANSrtepesseiti if
stirrer for 30, .60 and 120 seconds, gher stirring is undesjrable due to

the for ni¥e BeFterial sgll d9es islepinted: Lells a\ter%ﬁ@uw egrangd Rre¢eysediag desaribed belppp

respecti yg° &Ml abRBs BEEIS Akl BOPSE Uetdleuldield a§1HV§uBJ9eEtéBQ§ Sl pERDiREhAd to
PCR thermal cycling. The results are shown in Fi Is clear that the

2 x CSR linkagesf Rrplasanid tinss presentfin BESS uesults dn gég&hhg bard @pt Cagmate brkaghe
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anount oimlea_cgnloef |pdmnh(y msgnsj trem BCt@Y and BIC366 sesubbsimt leamdsl cdnyesﬁ)oachng tn 8200bg
30the e%)s o' 62(§opd&3g).c L be? SRy o non-emulsﬁj ed aquemg coE%(rgf’\ M ret%rs to the DNA

20 ladder. Lane 2 indicates the top fraction of emulsion SOE-PCR, lane 3 denotes the middle

fraction while lane 4 indicates the bottom fraction which also contains lysed emulsion

droplets.

[0172] As can be seen, emulsification (notably the top and middle fractions, lanes 2 and

3) results in the predominant isolation of the correctly linked plasmid inserts (A and B),

25 indicating segregation of single bacterial cells into individual emulsion compartments. In the
absence of emulsification all four possible linkage combinations are seen, with no clear

enrichment of the desired products A and B (Lane 1).

[0173] Figure 8A illustrates schematically cells (79) containing two different plasmids

(white and hatched donuts), each of which carries a different insert (black, striped, stippled,

30 diamond). The cells are emulsified in reaction mixture. Emulsification ensures segregation of
cells into individual compartments and correct (clonal) linkage of the plasmid inserts
(products A and B). As Figure 8B illustrates, without the formation of compartments the

cells (and plasmids) are allowed to randomly interact during linkage procedure. Thereby both

correct linkage products (A and B) and incorrect linkage products (C and D) are formed.



WO 2011/ 005221PCT/ SG2010/ 000258 67 [0200] A primary requirenment for this
nmet hod to be useful is for inadvertent |inkage of genes fromdifferent
cell's to weimiosizzed. To test how well enulsification lpelrps2e0ho@ss this,
a sinple experinment consisting of two yeast strains, YC16_6 and YCl6_14,
was devi sed. 250,000 cells of each strain are added to the abovenenti oned
SOE-PCR mx, 5 imediately enmulsified in the 2 x CSR m x and subjected to
the SOE- PCHObMItEignre 1 dhisiraies hawothe empisions forenagipn tCh@ bs@tmmdedi pLamuEt s

f YC1 @ 26)% f
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det pet tEé’&lohntﬁ{eai‘i:hiloﬁ%deﬁu§bﬁ}ﬁx%quﬁlﬁtLa?lQW?&@fsxo NATQa&e] @Mé‘ﬁg&gf
ate a rallture
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during the emulsion PCR process.

[0176] Figure 12 shows the retrieval of a desired SOE sequence from a mixture using
emulsion SOE, also illustrating model selection and illustrates determining the threshold of
detection. Lane T indicates the top fraction of emulsion SOE-PCR, lane B denotes the bottom

25 fraction while lane B’ indicates lysed emulsion. Lane Aq refers to non-emulsified aqueous
control; M refers to the DNA ladder. The correct sized band is highlighted. Note that a
product is also seen in the lysed emulsion lane (lane 3). This is likely due to the fact that lysis
may happen after splicing of pGBK and pACT2 inserts, as well as carry-over of genuine
splicéd YC8 DNA from the bottom fraction. (A) 1000, 100, 10 and 0 YCS8 cells, as indicated,

30 were mixed with 250,000 YC16 library cells and subjected to emulsion SOE-PCR. After
completion of SOE-PCR, the emulsion was lysed and 1 pl of the extract was used as a
template for secondary PCR using nested oligos A and p53rev3 which amplify the correctly
spliced YC8 SOE product. The results were run on the above agarose gel. (B) Further
refinement of the threshold of detection was undertaken by mixing 500, 300, 200, 100 and 0



di verse interacting genes) and subjected to enul sion SOE- PCR as descri bed
above. After SOE-PCR, the enulsion were the extracted with ether, and 1 I A
of the exwopaciiosRiused as a tenplate for PCR with p53re¢3iscaopronemss
specific to the p53 gene in YC8 and priétr A, which is nested with respect
Gal4ADF, used in the SOE PCR reaction (See e.g. Fig. 2 and 5 Fig. 8 for
schematic explanation). Whilst 1000 cells result in a clear product
correspoﬁ‘tﬂsn@sp@tléiels(u@éeﬂélgwm W\‘@BZSQE()@@QC(@@T&TIZ@)US Thevesamgi procedwne as
cannot b e carri Qut WI h 50 and
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is the dgtectj.on thrF hol d F U{S[e 12B). 10Application to Bacteri al

Two- Hybr @@@F VS r[a@? fromthe popul ar yeast t wo- hybri d

sst r.i tchnI0|ese in E. coli Kar Pr oc
Nat | Acad“@t!f"m Igdle %@% lggstfaitsf fl%?l@zmsv%)com trg laﬁ °£§§Jﬁselﬁswa(tt

JW & Leﬁt,-msgmul‘éﬁin@%jémwi/e& Wllthﬁlzé&ﬂ)enﬂﬁsl@n %1&3& mFél'acting génd b Gronyd 1
Bi ol Chem (2002) 277 255-4260; Luo, al ., Biotechni gues (1997)

22, 2, 18nglsceBion cellphage gatipshaease ot:wétpéa@@rﬂlw (Bayday et 42089, sapra)

tmo hybr &", 0 | o,
G, et a%ir.g, crugﬁg%?gﬁélg(b%lo(%%@é@%&hg?h %g:ﬂ %@%%96nﬁggl E@g( %HSL?L'

M cr obi olimkpd as 200@)le $¢pigent Of D@lmzhaoaﬁx, bd\mdbcﬂ,namphﬁbd chstsemhna,ted.]tomaWuier oI
(2009) 191, 16, 5123-5 iol.(2005) 187, 7,
2230 pepaymitity A ielFOiiied R G RooRummobesrts S EHEe sty e orafe
SCE- PCR, prameédsnpl i fi ed 20 proof - of -concept experinent with two bacteri al
strains, BCl65 and BCl66 was carried out. Both strains contain two vectors,
pet 22b and [omReﬂdcroB@&(ﬁ& test of eiend ghat6 PiRipd e piamiia insehis pickent in fvas bavter(ali )

i nsert inthe pel r dal bp c-fo r.a inth DSRed

vect or . % linss 1%‘5&]1“??% @E’t"ﬂ?& (ffﬂllswerWIF’H%lf{ a?%ge W?@W@“S‘@?’F‘? and
DsRev were used as the out er prinmers, while pet RSOE and DsFSCE were the
internal prinmers with conpl enentary Matéﬁalends As with the yeast

two- hybrid experinent, cognate SOE-PCR gave rise to 1150bp and 480 bp bands
f r ol BC19H phats: BC166 respectl vely. Non-cognate SCE between the pet22b and

DsRed anplicons of the two strains results in 1000bp and 650b9(abands Iglsee
Fig. 7). 1061791Span §p (Sigmma Ldrigh), hween 88 dSigma Aldrohyapdfritpn XaHep (BDH)

i nredi at H@.BQ Ty
emul si on@\%\%sa%fmé %2‘%? ?lf#gtﬁgﬂﬁ%mgﬁ% %%tcg%%ﬁgﬁ%dgb(ﬁd“s% rq‘act I ons
and ext r@es %orespncngelyat Bsrally she mhpoxmmsumcreamxm @sipg tarraagnetAastnmsrwdmorad

t enpl ate, f Sl n e nucl eot i des et F3 and DsR-rev. The
secondary P&s ld h?%n %sn 5& agaroévéieiése? I(rﬂ’ad 0}3 The results clearly

h h
?)r e oﬁn' ﬁ;n IIl? Qub?é% N ¢ ﬁér?rﬁ&ftl ad (Brggcggrﬁ?&gf 51{1/\%% sur?’?clt'elntt 'mi¥ (c:ﬂleﬁ the
2011/ OOWMIﬁwwwa&ﬁ&owmgehs stirffect d) ko ntehtrativiisruskd bya(}itades%yleeads

concl udell e Nefhicatoh St HaRo Dl ol by FosTh sttt oB e D% Wi SPAN &9
t wo- hy br (Sirfiy)s 0 895 vaSTWEEN 8<Dt§gd§)$bﬁ2\bﬁwmﬁtome1ewsbﬂw ligtk rtherdP&ONE

sequence data has identified a large nunber of predicted proteins which are
not functSigimal ihe QPR may was gtaged atdt *GrardewasHgEIEhlY miked st PHIIP aisage.
directed against them To rectify this situation, high throughput nethods
|i kes | i b, éé ¥§h del brary yeast two hybrid, conbinatorial PCAs or

yeast - pha (‘:11| sp ay have been devel oped. However, the information that

t hese t eCthﬁiﬁ’(ﬁ@ﬂeﬁé&ﬁ?wk& fdmBSdor m of cognat e

E.coli Strains:

[0182] XL-1 Blue (Stratagene) cells were transformed with both the pet22b and DsRed

vectors. This strain is named BC 166. BC 165 is an XL-1 Blue strain carrying the same

30 vectors except that the pet22b vector contains a 550 bp Leukaemia inhibitory factor (Lif)
insert, while the DsRed vector has a 150bp A-fos insert. Log-phase BC165 and BC166 cells



10 pairs of genes in cells or conplenentary yeast cells and phage. This
information is not easily stored, replicated or dissem nated. Al so,
sequenci ngolargesnunbers of individual clones to transfecmsicGro®rnaessson
information frombiological to digital rm places a significant burden on
nost | aboratories. Hastie and Pruitt (2007, supra) proposed a method that
uses Cre reconbi nase and vectors carrying Cre reconbination sites to

physi cal Wer¢ washefl ditapeicvitihg ngdHssprior3o ust-o a singl e DNA sequence. The
interaction information is therefore preserved even after the cells
carrying hﬂﬁx§MD genes are ruptured. Further they propose an innovative
means of “generati ng short sequence tags fromthe |inked genes to | ower the

amount of seq required. . 0 ver, this pethad r ires
nodi fi cation g‘ﬁ%éiq £ ifllowing frfaers \)‘é‘%‘f BFéeté’nﬁfmyZ@utlsl PR B0 ‘ffﬂ]g P \ftASOBe
|nappl|cab“gcﬁgaﬁ@ggmhagpfqﬁqoughput met hods |i ke conbinatorial yeast-phage

di splay wherein the intefacting pairs are not in the sane cell (Bow ey et
al ., 52009etFRRupr aCATTEGI TCA A Gk Clhat Coas ”ﬂeSc(tSiEl@IDNQ:dD;pI etely in vitro and

shoul d b npat,i i r ' hr,oughpu: raction

det ecti oﬁe&gxﬁiﬂgdﬁgﬁm éﬂrﬁsﬁﬁgdkgghgéﬁ%r@rﬁm 2 'ability to link
genes enpaddIRSOP! £L &UC WL EICULTGG GRYe TAT €T GOTETAGCAGYCCESGAITZETEor
current genone W de é‘gast t wo- hybrid ranges from-1000 to about 4500 for
yeast, aA@laBodt (SFRPMNY: Hunan i nteractone screens (Rual et al., 2005,
supr a; Sbﬁkéé ngEa'Sf- Ougﬁc‘? YoFPcdd &T1e gtlg cat9@Fa aees @TAleEE GAE BtA

2000, supra). Ist that the total size of the interactone ranges
froreraonIATS@@@OW@E!DIEd‘iOyBast to al nost 300,000 for humans (Rual et al.,

2005, su 2 , 4157-4161,;
Hart, Bbgth gg‘%@%enorrewgll}g?&f%g%&é % &%@)ﬁ@as d on the

i nvent or DSR-estl ¥ sCTCtGGAGECESATIGET me-3assmb N(ba(ﬁ) each interaction
shoul d be represented by about 500 cells to ensure detectability (Figure 3)
- albeit further optimzation may reveal a |lower threshold value. For the
total theoretical WD 2011/005221PCT/ SG2010/000258 70 hunan i nteract one,
this equals about 1.5 x 108 cells. Considering that 250,000 cells are

processed in one i CLIP reaction, this nunber of cells will require about
600 reactions for conplete coverage. The inventors' experience suggests
that this is well within practical limts. Naturally, current screens which

onl ysenconpass a small fraction of thgefhgdlk 5 interactonmes should be
easily covered. At the sane tine, nmany I nprovenents are desirable. The
usage of _automated enul sification machines (as for instance discloed on
wwy, rai FEuHYeR BEERBREYRes. com) to cr eate uni form and easily mani pul at ed

Fequi red 1 dpTadlRBUT ot YHORER' Pt Bie rotrioutniagt MEGE hESEMI INFESove
t he sensidooviNy, ®kF2 {890 N4}, R’emzoasee (]eoms Dired-FSOE i(haM. %Qf-DSﬁQSO@hMS)

bei ng encapsul ated in ver i s elimnated.
ef | neredea Folinerus (B (R0 4 Ght 10D, BEI08 opls @az?mww&q tpimdoscue

i mer sequences and m)dlfl ed high specificity oligos (Mreau, V, et al.

Nuc%. c Acilt85:X00 plopbihezabove gqueonsmhasg ag gddedhin é@%cﬂﬂ of 4boejl Rhesg in a
i nterest\gind ?@@%ﬁylv?atlel“ﬁ@@ﬁi vd%@‘é@éur&l?%@ﬁé&% Bﬁl?c%w@t?ﬁ% toPsh BOAD]Y by

our 15 netho i nstance bosone”di splay is unrival in ternms of

| i brary siizishakad Thedhle wasnﬂael(i wm& 2tt2380 rp@, foré min 30 sec. (Themgatér, B uhotihe
1999) 231..1-2 |
of gones RylsFuduutieony oo hulifle BPULPER S vREAbIERAT, YORY ThE e’ Y

al I oned 50erquémtphagammseahen@cémnglfwddtceRraoxp:taolrs coul d then be
enul sified and the interaction captured using Reverse Transcription-SOE

PCR25 . ?/\hi I[Ol&&rjlrWhemvlfeaQ% GSR hmaswasa&edodmmgt ¢ratilsificationg 400 M toif ¢hd 99;)5} cgkibons
may app ot |s u e om sin avenu enabl e y
t he neth u%% ?EJ?%Q}&‘HSF?H&B% k‘é?r?é‘%@rfn?%“gér%’cé JPmpvpted 5
or phagest%s!r @A h%gﬂsué Eﬁl%ré(@ohﬁﬁ'g ?@Lém%t%semhszmp%cm E@us PCR

possibilities along the sane lines. Simlarly, a library o nol ecul es
tagged wimih wa3i thew add@g&wthﬂ ehavecs the aptecafels 'drep ner S tsecwdlsmoédmeoahom dPact

Wi th nR’\I'soécgﬁdé3 af%te%fxﬂlre %E ﬁ8&/e&i b Bt]ua%?q fB{:tH&ei ﬂ)sseconds and then removed from

30 the magnetic stirrer. 35 pl emulsion was aliquoted into 15 tubes from two 8-tube strips, with



25 Emul sification and SOE of these interacting pairs would allow the
protein-small nolecule interactonme to be deci phered, formng a val uabl e
resour ce worotrosge2dli scovery. [0207] The listing or dipetiss300M0@Es a
previ ously published docunent in this specification should not necessarily
be taken as an acknow edgerrent that the docunent is part of the state of

the art (i] I S common general know edg 30[ 0208], The i nventions
i |1 ust r atheatt jubsesontaimag UpEpasiiohyC d’l’“t"éﬁIa)POBBOIpFBEFti”@éH’eFWhFﬁElaﬁ%@hée of

any el enpoR w6ckeloP HeRhsh cylifg tation or limtati ons, not speC| fically
di scl osed hereln Thus, for 'exanple, the terms "conprising”, "including,"

contai ning", etc. shal I be read expansively and without limtation.

Addi t i onEmulsion Feactiomationnd expressi ons enpl oyed WO

2011/ 005221PCT/ SG2010/ 000258 71 herein have been used as terns of

descri pti ol0EW Inogen@fall a remtadlt amoyntaef aqieoue phasends foutndnéti the bottomhefube of

Shown antHe0R AREEESTPBET of SRE Tk, HOF et inarEed odishy s dSpHIE AHER ous
modi f i Caéonnaﬁtrafoﬁ q:fqasmbéoayvmdﬂl gbnbh@nmomt@f)aﬂd@)a dueve the Mixigd of MRdtipld hus,

It should b [ o t hat al t hough the present. i nvention has_ been
speci fi & &?‘F 5‘9‘1]@59&1%4‘35‘1"9 I%Fﬁi’éfﬁ’ieﬁet}?{t "sar%fHHP‘BEtﬁliné AEm £ach iybe and

modi fi Caf)ddléli mt VR g f &ﬁhlgantmlth&%%t FAAILEPRRID Fnt BRAGLDL S'Pﬂh@'smub
di scl osed may be resorte to by those skilled in the art, and that suc%

modi f i cattriprandapepledyr This i feaetionrie refamesildier et the bbtomi fravtiontdnd pegsentsfthe hi

' nveat o 1at%g%0ﬁ%¥1%&%&\éetﬂﬁt' 2d Q@%n&eﬁnthgecg) ohﬁeﬂleb{e%ﬂld)ér %?Qhquﬁﬁ }ol%?l ly

her el n. narrower Speci es an eneric groupi
Wi thin téadleddimetopdradtion lithen poaled <andl allfraptots @t ekhmctedwasealﬁscmﬁed %v& This

I ncl udes_t he enerlcegirﬂsé IL the invention with a proviso or

negat i veP PF?ﬂ G G Bieéﬁkﬁ%aﬁ PHURE AEIVEREMUISR t he genus, regardl ess
of whether or not the excised material is specifically recited herein.
[0210] EhwisieiBReliacaom:s are within the follow ng clains. In addition,
where features or 15 aspects of the invention are described in terns of

Mar kush gr qeiss] Aftedsiee BER Ipr@dcdlvdstomipléte, Whé iubé@ﬁr@ﬂfﬁllb&reﬂh@ierﬁdh@u%ﬂ'@t@%ﬂ on
S so thereby descrjbed in terns of an){1 i ndi vi dual nenber or roup of
(6]

me rs 9P KkEDeEatILe 1ok agﬁ]&.ljlsr 1-2 hours to w large aqueous droplets to settle o the
bottom of the tube. Thereafter, 10 pl was removed from the bottom of each tube. This part of

the emulsion was pooled and labeled the bottom fraction. The remaining emulsion was
pooled in another tube and called the top fraction. Both tubes were spun at 800 x g for 2
minutes on a benchtop centrifuge (Eppendorf). This causes the bigger aqueous droplets,
20 which are likely a product of the merger of multiple droplets, to settle at the bottom of the
tube. This aqueous fraction was carefully removed from both top and bottom fractions and
pooled in a separate tube, labeled the lysed emulsion fraction. 900 pl diethyl ether was then
added to the remaining emulsion from the top and bottom tﬁbes, the contents vortexed and
spun down at 16100 x g for 2 minutes on a benchtop centrifuge. This causes emulsion lysis
25 and sepaiation of the aqueous and hydrophobic phases, with the aqueous phase at the bottom
of the tube. The hydrophobic phase was carefully removed with a pipette. Another 900 pl
diethyl ether was added to the aqueous phase and the above procedure was repeated to yield

the product of the emulsion PCR.

PCR:

30 [0189] Unless otherwise indicated, the following thermal cycling protocol was used for

emulsions:



WO 2011/ 005221PCT/ SG2010/ 000258 72 Clainms What is clainmed is: 1. A nethod
of identifying a binding partner of at |east one target nolecule within a

pl uralitywohoamabyie nol ecul es, wherein the target nol epglrsGzeiophysscal |y
conbined with 5 a target |abeling nuclg c acid nol ecule, the target
| abel i ng nucleic acid nolecule conprising a specific nucleotide sequence

comr i st ng DI B9 el MERC LE G Ras BB Aot T2t o

mol ecul esecohdsg kbly30f ®kclesng a mi xture, 10wherein the bindlng partner is
suspected to be a nmenber of the plurality of analyte nol ecul es, and wherein
each memper of the plurality of analyte nolecules is physically conbined
with an §ﬁ51 pEy PRI i ng nucl eic acid nol ecul e, each anal yte | abeling
nucleic acid nDIecuIe conprising a selected nucl eoti de sequence sui t abl e

for identi fl1Hd Yesspihgrpise indicaled: the sesppdars & GRaeeaeiign wmpr.ee% | M%C‘teﬁe
formati Oemefsm% If@méﬁiﬂa&ewgﬁg (1 BENIR B8PSR %ﬁi{} %?F}d IPur [sP30b bbnef

thereof wth he mXture;- Subdividing the ure |
conpartneMﬂsTaqmﬁﬁﬂnmhatUea&thbﬁ@dn©hﬂnﬂ0ﬁﬁ@mbr|ses at nDst about one nenber
of the gro consisting of: (i) one target nolecule, and 20(ii) one conpl ex
bet ween a t[glﬁg?étThﬂﬂ@%@rcéomidvaemSefnklmys @416l foc Sl Iemutdse%fﬁy ferelft eagandsn§s a

compl ex BeROR Ll 9Fic TR 0 bben e Br 383)afde Mol ecul e

Splicing by Overlap Extension (SOE)-PCR procedure and oligonucleotides:

10 [0193] Typical emulsion SOE-PCR reactions have a total volume of 250 pl and contain:
1 x Biotaq NH, buffer (Bioline), 200 nM Gal4ADF forward oligonucleotide (5’
AATACCACTAC AATGGATGATG 3’°, SEQ ID NO: 7), 200 nM reverse oligonucleotide D
(5> CCCGGAATTAGCTTGGCTGCAAC 3°, SEQ ID NO: 8), and 20 nM each of SOE
oligonucleotides H2HB2 & CCGCCGCTACCACCACCGCCAAGAT

15 GGTGCACGATGCACAGTTG 3, SEQ ID NO: 9) and H2HC2 (5
GGCGGTGGTGGTAGCGGCGG AGTGCGACATCATCATCGGAAGAGAGTAG 3,
SEQ ID NO: 10). Lyticase from Arthrobacter Luteus (Sigma) was added at a final
concentration of ~350 units/ml. 10 units of Immolase DNA polymerase (Bioline) was used.
Yeast cells were suspended in 1ml PBS, washed 5 x and then counted using a hemocytometer

20 (Brightline). Typically, 250,000 cells were then suspended in 5 ul PBS and added to the ice-
cold PCR mix, just before the emulsification procedure. Thermal cycling was carried out on a
PTC-200 (MJ Research) instrument. The protocol for emulsion SOE-PCR was as follows: 37
°C for 1 hour (lyticase digestion), 95 °C for 10 minutes (activation of Immolase), followed by
35 cycles 0f 95 °C for 10 seconds, 57 °C for 30 seconds and 72 °C for 2 minutes. A final 72

25 °C, 5 minute extension step was included.

Rescue PCR oligonucleotides and procedure:

[0194] For secondary PCR, the typical volume of the final reaction is 30 pl, containing 1

X BioTaq NH4 buffer, 200 nM oligonucleotide A 5
CTATTCGATGATGAAGATACCCCACCAA ACC 3°, SEQ ID NO: 11) and 200 nM of

30 oligonucleotide p53rev4 (5° GGAACTGTTACA CATGTAGTTGTAG 3’, SEQ ID NO: 12).

Generally 1 pl of primary extracted PCR product was used as the template. One unit of



fromthe residual nmenbers of the plurality of analyte nolecules; allowng
the target | abeling nucleic acid nolecule and the analyte |abeling nucleic
aci d nol ewole1tvoshe | i nked, 25t hereby forning a conposi reTseed®wiotoagi d

nol ecule; allowing the plurality of Cﬁgfartnents to disintegrate;
retrieving the conposite nucleic acid ecul e; and determ ning the
sequence_of the_anal yte | abeling nucleic acid nolecule, thereby identifying
t he bi ndB,lfél“ agapg%rp €138 t\xg}sggqednﬁl@(;megpal wsling procedure, unless otherwise

2011/ 005%1%%5&5%%%9?0% gpgésg? 5 § ey ?Mia%dwa%ﬁ?@ié&rﬁgf beseH 16 YGaiE

acid anp I cation usin east one pri ner enentary to a
part of HheCdemlibsecendsfant7@ *Cafoy@tmihates| i ng nucl ei ¢ acid nol ecul e, thereby
anplifying the conposite nucleic acid nolecule; and 5(ii) adding to the
m xt ur e Oliganucleatides @ind, protoeokusedfor bactetial gmulsipncSOEHRERDf associating to
t he conpl ex between the target nol ecul e and the binding partner thereof,
and Sretri d019g peHe 0 WPeNQr dpend DsBeeky CAOGTRGAYGAGCADOPIAGTEEt Ween

the targghoT REY5FwdRdisbd §s Sl AR Ant SN SOHEEESrs e petRSOE (SEQ ID NO:
3) and DsFSOE (SEQ ID NO: 4). The secondary rescue PCR oligonucleotides were petF3
(SEQ ID NO: 2) and DsR-rev (5 CTCGGAGGAGGCCATGGTG 3’, SEQ ID NO: 13). The
thermal cycling protocol is an initial heating step of 95 °C for 5 min, followed by 30 cycles
10 of 95 °C for 10 sec, 60 °C for 45 sec and 72 °C for 90 sec.

Results
Basic Scheme of Operation:

[0196] Each cell known to contain two interacting genes is a repository of protein-protein
interaction data. However, this information is not easily accessible. To rectify this problem, it

15 was opted in the present invention to link the two interacting genes into one segment of DNA
by Splicing by Overlap Extension-PCR (SOE-PCR) (Horton, RM, et al., Methods Enzymol
(1993) 217, 270-9) as shown in Fig. 2C, which can then be isolated, amplified and
interrogated using common DNA manipulation techniques. To accomplish this
simultaneously with a large number of cells without linking non-cognate genes from different

20 cells, a mixture of cells was emulsified to isolate them from each other (Tawfik & Griffiths,
1998, supra; Griffiths, AD, & Tawfik, DS, Trends Biotechnol (2006) 24, 9, 395-402). In
addition, lyticase was added to digest the yeast cell wall, rendering the interacting genes

accessible to PCR reagents.

[0197] The outer primers for the SOE procedure used are GAL4ADF, which is

25 complementary to the GAL4 Activation Domain in plasmid pACT2, and D, which is
complementary to the pGBKT7 vector after the Multi-Cloning Site (MCS). Internal primers

are H2HB2 and H2HC2, which have complementary 5’ halves, and 3’ ends complementary

to the pACT2 and pGBKT7 vectors respectively. Hotstart DNA polymerase Immolase
(Bioline) is used to prevent primer dimerization from occurring during the lyticase digestion

30 step. After the SOE-PCR mix is constituted, an appropriate number of cells is added,
followed immediately by emulsification (see‘materials and methods). The number of cells is
chosen such that each aqueous droplet in emulsion is very unlikely to contain more than one

cell. The emulsion is then placed on a PCR block. The first step is an one hour incubation at



3. The method of claim1l or 2, wherein subdividing the mxture into a
plurality of conmpartnents is carried out such that each conpartnent
conpri seswet2ommms22about one nenber of the group consi stipag/sehoiofob)2sene
target nolecule, 15(ii) one conplex between a target nol ecule and an

anal yte nolecule, and (iii) one analyte nolecule. 4. The nmethod of any one

of clainse 1 - 3, wherein the physical conbination between the anal yte

mol ecul 37 °Susyhidt allowd thre Itiepsebice digestt diengellgwallc Ehplnext oiep Hs t2h0 tmaipyfes

her o « HoBiiohF 30T Shle PAE' a0 THE Fifiafisd SBRleC s FleBO B iimics

| i nki ng fromeahellgicase wedtéd cellsy Snbsequent ptepg arcarypical of BOEAPER (See nidteriate tid d

of

any one of claims 1 - 4, further conprising: after subdividing the m xture

into con‘iS‘Sﬁhp nts rel easing the physical conbination between the analyte
nol ecul e defjning the bjndi partner. of. the target nolecul.e and 25t he
e Ste | adblBhatine SO B icatiiriof s rmrwise- R SHIBHD it HaFdoyy cther
rel easi N@eduMenialivd Bnlte@lRhéNBomiatietdl /6 iréboVBrle8 GHA Boolbd tofomtanGakeftcting
identifying a pair of a first and a second binding partner within a

pl ur al i tgeneflibpapt Thie kibegrvirasy then be prapagatoghby eimple Bngqm@ificaW- Stbseguenslye

or ovi 7 et i B RR NG o] e helPls BPIRAL of AT DY EoBRTR e B0

t he pl urspecifi pimgrejahd demgaibdit conjupctodreivith a4 pripkey somplementyritd thedoppasite a
manﬁfr vector (see e.g. Fig. 2B or Fig. 8A).

Emulsion conditions optimization:

[0199] It is necessary to have an emulsion that undergoes minimal lysis at the higher
temperatures experienced during PCR. This may usually be accomplished by more vigorous
stirring, making the aqueous droplets smaller and therefore less likely to merge. However,

15 since the cells have a certain minimum size, and the droplets must also have space for the
PCR reagents, a threshold is placed on how small the droplets can become. Ideally droplets
should be no smaller than the largest size capable of thermal stabiiity during PCR cycling. To
determine the optimum conditions, two different oil phase compositions were tested, the CSR
mix (Ghadessy et al., Proc Natl Acad Sci U S A (2001) 98, 8, 4552-4557) used for a similar

20 situation.and a composition that contains twice the concentration of surfactants as the CSR
mix (called 2 x CSR mix). 400 pl of these compositions were placed in a NUNC Cryotube
along with a small magnetic stirbar and 200 pl of aqueous phase was added. The two phases
were mixed by stirring at ~550 rpm on a Corning PC-620D magnetic stirrer for 30, 60 and
120 seconds. Higher stirring is undesirable due to the formation of aqueous droplets that are

25 of a very small size. The respective emulsions were aliquoted in 8 well strip tubes and
subjected to PCR thermal cycling. The results are shown in Fig. 9A. It is clear that the 2 x
CSR miix, stirred at 550 rpm for about 120 seconds is optimal for the current application, as it
is resistant to thermal lysis, and provides a sufficiently large droplet size (Fig. 9B, Fig. 9C).
Nevertheless, a small amount of emulsion lysis does occur; this is countered by fractionating

30 the emulsion as described above.

Proof-of-Concept Experiment

30



WO 2011/ 005221PCT/ SG2010/ 000258 74 encodi ng nucl eic acid nol ecule, the
menber encodi ng nucl eic acid nol ecul e conprising a nucl eoti de sequence

encodi ng wbeop@psizde or protein conbined therewith; sulpdinsicdongoilss
plurality of peptides and/or proteins i&}o conpartments, such that 5each
conpartment conprises at nost about one nenber or about one conpl ex between
menbers of the plurality of peptides and/ or proteins, thereby seqgregating
a conpl ex HO2MMeh primary requirement fasahis angshed E@P%ﬂlplérft)fn@lad‘qu@ﬁﬂ ge of

resi dual | : Ins: . al | - e | e
o o ol BOEP i 2Rl QllsRp Hethimize; 1Mo GoTERMRGERRA el BevE
nucl ei ¢ thas, da sohple Wxpenmenth eossastimgdobitwai yegstpstraime rY €6 6e ahd kE@kh_1#hevasby

form ng [of0) | nuel ei.c acid nol ecul.e;. ,al]Jow ng the co ts.to

i 51 nt oqPeieAr 23 PBp His cbrr S Sral s a1 i HoPtbri ol BOEFER 8ol

det es M nim@edibelys efudifiel ¢ th€ GOOSRSiniiR 4HdC hejéct@Litsl thd| STELPER pRars&y

i dentifying the first _and/or the second bi ndj ng. artner. 7. The nethod of
[

cl ai m 6, d5¥REPed Abevet rTheysiz of ke SO baked Praslick; Bomc Y 6160 apdi ¥Cudfirarges:
1210bp and 1350bp. Mis-cognate SOE linkage of the pACT2 insert from YC16_6 and the

pGBKT7 insert from YC16_14 leads to a product of 990bp, while mis-cognate linkage of the
YC16_14 pACT?2 insert with the YC16_6 pGBKT?7 insert gives a product of 1570bp (Fig.
10 8B).

[0201] If the pACT2 and pGBKT?7 inserts from YC16_6 and YC16_14 are linked in a
cognate manner due to emulsification, the correct 1210bp and 1350bp bands should
predominate over the incorrect 990bp and 1570bp bands. The result of the proof-of-concept
experiment (Fig. 10A) is consistent with this prediction. While emulsified lanes have mostly

15 the correct sized SOE bands, the non-emulsified control shows a very high concentration of
the 990bp band. The relative enrichment of the correct SOE bands may be judged by
comparing the proportion of correct to incorrect bands in the emulsified vs. non-emulsified
experiments. The extracted products from the emulsion PCR were further amplified using
nested oligonucleotides. The secondary amplification was done in emulsion to prevent larger

20 fragments being outcompeted by smaller ones (Ghadessy et al., 2001, supra). The results of
this secohd PCR demonstrate that interactome libraries obtained by this method can be
amplified without diminishing the percentage representation of larger SOE-linked products
(Fig. 10B).

Threshold of Detection/Model selection:

25 [0202] It is likely that a minimum number of cells representing each interaction will need
to be present to reliably detect that interaction in subsequent secondary PCRs. This is owing
to multiple causes, such as mis-priming on more abundant templates, a failure of some cells
to be digested by lyticase, and presence of two cells in the same droplets. To detect what this
threshold is, the following experiment was conducted: 1000, 100, 10 and O cells from a well

30 characterized strain, YCS8, carrying the human p53 gene on the pACT2 vector and the keratin
5 gene on a pGBK vector were mixed with 250,000 cells, each carrying both pACT2 and
pGBK vectors containing random inserts, called the YC16 library, (to simulate a library of .



carrying out a primer based nucleic acid anplification using a priner that
I's 20conpl enentary to a part of the sequence of the nenber encodi ng nucleic
aci d nol ewole1/dokneby anplifying the conposite nucl ei cpratisd20mioeesbe. 8.
The met hod of claim7, wherein the pri based nucleic acid anplification
I's one of a polynerase chain reaction ( ) and i sothermal anplification.
259. The nmethod of claim8, wherein the isothermal anplification is one of
strand didbjsrsgciatesanting rgenes)i andt Jubiectedom) emplsion cHe-PEEs asl dgsepibed jabavd. dkfteind
rolli ng SOEChERAFHRduflGah Wik the tiradBE WIFRL ARG, Bl FLAGFHR exWAG EhdldkliGs B
is carried out using a pair of atirst and a second primer, erei'n the
first pritemplatesfor ®OR snithrpBrev3t @ grimar ¢peoifict theths @b exene Y GOtk ptiateg X,

e mer O WHSTB s G8uDY Rers-s b botaan TS SOE R hatRadst ¢ nfonands
cl ai 58 6Fig. 3Gor Whemalid exglghabibHy. Whilsy 1000 SQRIrEARSH AaP Prd@lﬁl@tt @rRtSpdrirfgdb med

by contacting the first binding partner with a plurality of %ept | des and/ or
urthgieanalysiod

pr ot ei ns2SuegsedeledC8 SRR g t176V)s bovvsn diltionsi qapnesdrer dedgctedy _
of claimgae Sro%'é WittSo(], 1308! 260 BEd 760 I%glrlst ﬁ??dSsdiﬁléé%ﬁP(?QSQbO@ cbild §f the
plurality of peptides and/or proteins and the secon I ndi ng partner 1s

suspect e Q16 libeary. Thertesultoshosw that H0Ritapgeat cealls inya backgrephd d€235G000 bbrapr cdlsi ns,

the first plyrality. of i des d/ or proteins being conbined with the
second pfSJB%??tPEP" thﬁé%@&@%‘%n I proteins, thereby forning said
plurality of peptides and/or proteins. 13. The nmethod of any one of clains

gf-tl(%z, wherein the Conpg 'lfcgﬁghj%gg%ﬁégﬁwgqg%#ﬁgy{&ntorrred by a |inkage

e nmenber encoding n el ¢ acl I'rSt bi ndi ng partner
and the nenber encodi ng nucl eic acid nol ecul e of the second bi ndi ng partner

i s physi cal[bgo3]aakirnfemvth Bopller geashiwexhyteidveseten beo GOBRM xhiasyeeexiithia
first and the Sesond A ndi N9 AN Acad Sci U S A (1998) 95, 10, 5752-5756) and
mammalian systems (Lee, JW, & Lee, SK, Methods Mol Biol (2004) 261, 327-336; Fu, L, &

Liang, JJ, J Biol Chem (2002) 277, 6, 4255-4260; Luo, Y., et al., Biotechniques (1997) 22, 2,

15 350-352). Some groups have undertaken small scale bacterial two-hybrid experiments to
discover limited interaction networks (Di Lallo, G., et al., Microbiology (2003) 149, Pt 12,
3353-3359; Maggi, S, et al., Microbiology (2008) 154, 10, 3042-3052; Marbouty, M., et al., J
Bacteriol (2009) 191, 16, 5123-5133; Karimova, G, et al., J Bacteriol (2005) 187, 7, 2233-

2243). To test whether E.coli two-hybrid is amenable to emulsion SOE-PCR, a simplified

20 prooﬁoﬂwncept experiment with two bacterial strains, BC165 and BC166 was carried out.
Both strains contain two vectors, pet22b and pDsRed. BC165 contains a 600bp Leukemia
inhibitory factor (Lif) insert in the pet22b vector and a 180 bp c-fos fragment in the pDSRed

vector. BC166 carries the vectors only, without any insert. petF2 and DsRev were used as the

outer primers, while petRSOE and DsFSOE were the internal primers with complementary 5’

25 ends. As with the yeast two-hybrid experiment, cognate SOE-PCR gave rise to 1150bp and
480 bp bands from BC165 and BC166 respectively. Non-cognate SOE between the pet22b

and DsRed amplicons of the two strains results in 1000bp and 650bp bands (see Fig. 7). 106

cells of each strain were added to a SOE-PCR mix and immediately emulsified and subjected

to SOE-PCR as described above. The emulsion was fractionated into top, middle, bottom and

30 lysed fractions and extracted using ether. A small amount of the extract was used as a
template for PCR using nested oligonucleotides petF3 and DsR-rev. The secondary PCRs

were run on an agarose gel (Fig. 7). The results clearly show that emulsion SOE-PCR

preserves cognate pairing, resulting in a predominance of the correctly spliced products,



14. The method of any one of clains 6 - 13, further conprising: 15after
subdividing the m xture into conpartnents rel easing the physical

conbi nat iwo 20at0esen t he menber encodi ng nucl ei ¢ aci d nolpetisicasioanekss he

bi ndi ng partners. 15. The nmethod of any_pne of clains 6 - 14, wherein the
physi cal conbi nati on between the menber® of the plurality of peptides

and/ or proteins and the nmenber encodi ng nucleic acid nol ecul es conprises
one of awheueas et agusnes centrpd meastion | leads th anstockasti¢ distrihytiog red|the varkQusaSQE| | |
a virus, ) angd . ' 16. (Th f .claim 15, i,n, t.he
onysi cai “BRBRRGT 26 if AAGIA ey Sl SBEIRR Netolel it 0¥ SREPAPS o
pept i desbavrekiad twhgbed systémss asowvell.ent |y |inked to one of a first and a
second conpl enenti ng noi ety, wherein the first and the second
conpl ementi ng noiety, when brought into physical 25 proximty, conplenent
each other, thereby together definipiscusSHpNter factor. 17. The net hod of
claim 16, wherein the reporter factor is a factor that is capable of

activating the expression of a protein affecti ng@tzhe phenot ype of a
sui tabl e hd9204elhe. avanabiity WogaREPSTUSEX) dataobe ntifed 9. large nyabeo @fof

| ai m 18 ' - f j ' | Ry . 20.
The met nBUSFC PR ppteh AP TRk Gob O 95, B AR RAGH ke
conpl eneattibogiesulisctiedazgainsa phdyh.e Tof rettéfiynidpise xipratio s.e tighnthtdughpwt| methodd likeghe

TR N DT A A TN R TN
encoded 8yveldped "BEWEVer M6 detbiatiActh& theRGbchniRles gbiheRate is in the form of cognate
10 pairs of genes in cells or complementary yeast cells and phage. This information is not easily
stored, replicated or disseminated. Also, sequencing large numbers of individual clones to
transform interaction information from biological to digital form places a significant burden
on most laboratories. Hastie and Pruitt (2007, supra) proposed a method that uses Cre
recombinase and vectors carrying Cre recombination sites to physically link interacting genes
15 into a single DNA sequence. The interaction information is therefore preserved even after the
cells carrying the two genes are ruptured. Further they propose an innovative means of
generating short sequence tags from the linked genes to lower the amount of sequencing

required.

[0205] However, this method requires modification of existing strains, vectors and

20 libraries and would be inapplicable to some high throughput methods like combinatorial
yeast-phage display wherein the interacting pairs are not in the same cell (Bowley et al,,

2009, supra). The iCLIP method we describe is completely in vitro and should be compatible

with most current high throughput interaction detection techniques. Using this method we.
demonstrate the ability to link genes encoding interacting proteins. The interactome library

25 size for current genome wide yeast two-hybrid ranges from ~1000 to about 4500 for yeast,
and about 3000 for human interactome screens (Rual et al., 2005, supra; Stelzl et al, 2005,

supra; Ito et al., 2001, supra; Uetz, et al., 2000, supra). It is thought that the total size of the
-interactome ranges from about 37000-75000 for yeast to almost 300,000 for humans (Rual et

al., 2005, supra; Grigoriev, A, Nucleic Acids Res (2003) 31, 14, 4157-4161; Hart, GT, et al,,

30 Genome Biol (2006) 7, 11, 120). Based on the inventors’ results, it can presently be assumed
that each interaction should be represented by about 500 cells to ensure detectability (Figure

3) — albeit further optimization may reveal a lower threshold value. For the total theoretical



22. The nethod of claim 21, wherein the plurality of peptides and/ or
proteins is provided by expressing under suitable conditions a plurality of
menber engodongosizel ei ¢ acid nolecules in a plurality ocesiGheio0wdpssei n
each nmenber encoding nucleic acid nolecule 10 encodes a single fusion
protein, each fusion protein conprisingnbne menber of the plurality of

pepti des and/ or proteins and one of the first and the second conpl enenti ng
noi ety. Bdmafi letermstoneg thif eghals abadt 1 Sondiof ey Gorsalering thate2 Mx@N0esalsoare of

only one pair of a fi. and.a sgecond .nmember encodi ng nucl ei ¢ aci d

ool oo enfoRkiseDin Sne 'Rl ARGch S SHmUTE of Gels B i 4ot 09 Factions by i ¢
aci d nol ggtpletecbHReRe. ThelUni@ilom’ @kSdrienbe $hgikstsh@af tHistis GRIMPWRARNpIabGCcal
noi ety and_the second nucl eic acid nol ecul e encodes a fusion protein having

t he secolgitsomstwattnt Fygentoseesps whichTorly nenoeswass ac pmpll Baptiophet dhg fulhe

| it ; . ; . e :

Cyotom  SduactBR MR BE colbR oAl the QEtBAS SR Hbpfinnl e U afe,

puri f yi n§h¢ hsagapifi futedated npodsifieatmuc ngsichings i (ds nfot enttdnee @8closEdeomewwed of
| ai 6_- 25 in th I lity.of ti d ' ' .

br ovi ded HaRes R Re ¢infla b Wit R BeBtlan 4P B haDe gk

pept i desstamihtditatphOirdi Bsver 2Ae2dmouiites frfithé 8ehuiried B pldessiy £ bRicEnteractode.

wherein the nmenber encodj ng nucleic acid | ecul e of the first binding
part ner &RE el hsky toolBaYHHeRsRSEYEY afithe KB dupeesy sineh éhes Hkdhaosioddi ng

ar e;@l | ougd dehddendabsilisidd ah Wery bRl WIS Ss lefnfitafdd] SehrthBl FefinBrBALS LSUBR LS -
WO 2011/ 005221PCT/ SG2010/ 000258 77 28." The method of claim 27, wherein the
menber ewseg bisginfrolatice tandd th parkfdly| desigh respuefprimer ssweiiceyaph modidtedalright he

nmb ' - ' |.d I I i h IhR&h t
reber USRI, Bk oRh VPl SNRLERNARORAE, Bos) 09, PR L) e
m xt ur e cortemglatepgart nents. 529. The net hod of any one of clains 6-28,

wherein all owi ng the nmenber encodi ng nucleic
[0206] It is interesting to speculate about novel technologies that might be enabled by our

15 method. For instance, ribosome display is unrivalled in terms of library size and cycle time
(Schaffitzel, C, et al., J Immunol Methods (1999) 231, 1-2, 119-135). It is tempting to
visualize a very large library of genes expressed using ribosome display and the respective
proteins allowed to interact. These interacting protein pairs could then be emulsified and the
interaction captured using Reverse Transcription-SOE PCR. . While some caveats such as

20 concentration and kinetic limitations may apply to this suggestion, it seems like a promising
avenue enabled by the method proposed by us. Displaying proteins on the surface of bacteria
or phage and allowing interaction followed by emulsion SOE-PCR are possibilities along the
same lines. Similarly, a library of small molecules tagged with unique oligonucleotide
“barcodes” could be allowed to interact with mRNA or bacterial surface displayed proteins.

25 Emulsification and SOE of these interacting pairs would allow the protein-small molecule

interactome to be deciphered, forming a valuable resource for drug discovery.

[0207] The listing or discussion of a previously published document in this specification
should not necessarily be taken as an acknowledgement that the document is part of the state

of the art or is common general knowledge.

30 [0208] The inventions illustratively described herein may suitably be practiced in the
absence of any element or elements, limitation or limitations, not specifically disclosed

herein. Thus, for example, the terms “comprising”, “including,” containing”, etc. shall be

read expansively and without limitation. Additionally, the terms and expressions employed



acid nolecules to be |inked conprises ligation of the nucleic acid

nol ecul es or overlap extension pol ynerase chain reaction. 30. The nethod of
any one oWeiws/s22129, further conprising: alPcosicagolobess
formati on of a conplex between the firs 1, and the second bindi ng partner
10w thin the plurality of peptides. 31."°A nethod of identifying a binding
partner of a target peptide or protein within a plurality of peptides

and/ or pheres haye pesdrasttprans eirdgseripfioptandaop pf mitatiom and theseris icstentiana
menmber o f | [ g
part ner s sk 8F ofthi i bt Blpr S 87 x ARilae Bhy BRI Qe oFRE: &R EVHD
pepti des amhdléscnbed depqmﬁmtseuha@of bloeitds recegmbemm@nomé mdaleﬁo‘atlbm ararpdssnﬂsie

second pluralijty of tides and/, .or .protein cal | ith a
renbor S th Sk BF elrene i deioa” T ol BEedtrthed Mt FEb

nol egul e Fe@éﬁ@ﬁh%nﬂ@n %hab %é&@f;é(ﬁ@;aﬁ?%@]&s@d%}c arl EnRRARLEME afld oBiORR1 N
conbi ned therewith, the nethod cor}pr|5| n 0 conbl ning the first and the
second pfagruses, mpdificaion and ¥ariation/ofshe pvertignsemboleddhgreindiensin gisslosedcmay e

al | ow ”QBé ?%oh% By [}P{Plog’é sl?iug@@'t X 2SN St LdhE Hﬁd&ﬁéati%ﬁ?%h@"va%n&{soérg' n
and the brnding partner dividing’the mxture 1nto conpartnents, such

t hat eacbomsalepalrto e wmtithimtherscepso2batinvansibnabout one nenber or about one
conpl ex between nenbers of the conmbined pluralities of peptides and/ or

pr ot ei ns; [ﬂZO%WheginVMiomehﬂsdveeenbsdibeg brumdlgiamdwheriwlyelmnd:ie dfachhd ther get
peptide or cFrote d t\?e nenber encodfilrf% nu I.eigeaci d. n'(? @CUl e ﬁ?r{ihe
bi ndt ng PAF %eérSPS?‘e%ﬁ‘é PRRETRE ¢ SHHPALS 131 HE WitHR&BC BSRT IS RU0 Y o ARP G

conposi t pariutiheiifventibfl. Tids @rlildes the generic description of the invention with a proviso or

negative limitation removing any subject matter from the genus, regardless of whether or not

the excised material is specifically recited herein.

[0210] Other embodiments are within the following claims. In addition, where features or
15 aspects of the invention are described in terms of Markush groups, those skilled in the art will
recognize that the invention is also thereby described in terms of any individual member or

subgroup of members of the Markush group.



allowi ng the conpartnents to disintegrate; retrieving the conposite

nucl eic acid nol ecule; and WD 2011/ 005221PCT/ SG010/ 000258 78 determ ni ng
t he sequewoeonfoosize¢ conposite nucleic acid nol ecul e, thecesgd@nizséyi ng
the binding partner. 32. The nmethod of £Jaim 31, wherein retrieving the
conposi te nucleic acid nol ecul e conprisés one of. 5(i) carrying out a
priner baggghsnucl eic acid anplification using a prinmer that is
conplenentary to a part of the sequence of the nmenber encoding nucleic acid
nol ecul e_encoding the target peptide or protein, thereby anplifying the
conposi t Whatis|icddimedds:d nol ecul e; and (ii) adding to the nmixture a
capture probe, the capture probe being capable of 10associating to the

conpl ex pet Weshehif ok aidiyRER b B p xge&edf%gge e 1R LA 2

t her eof retrieving e~captu ev ng e conplex
bet ween t he phaaligto frmplytatmotecules, atzlmmnalm:itargee n’mlcmhilmg phssitalsr conttsmeziofith
a | §T P ° rr;at gﬁ?qrggt a]g‘fng1 glzlclelvc\:lh gél | Qlofeglﬁe Iilllemtae{rgebta ale)ghnngu (1:1{181:;-:1% a?c?(li dmo lecule
rrp i cati o]
comprising a specific nucleotide sequence suitable for identifying the target molecule
combined therewith, the method comprising:
e contacting the target molecule with the plurality of analyte molecules, thereby
forming a mixture,

10 wherein the binding partner is suspected to be a member of the plurality of analyte
molecules, and wherein each member of the plurality of analyte molecules is
physically combined with an analyte labeling nucleic acid molecule, each analyte
labeling nucleic acid molecule comprising a selected nucleotide sequence suitable
for identifying the analyte molecule combined therewith;

15 e allowing the formation of a complex between the target molecule and the binding
partner thereof within the mixture;

e subdividing the mixture into a plurality of compartments, such that each
compartment comprises at most about one member of the group consisting of:
(1) one target molecule, and

20 | (ii) one complex between a target molecule and an analyte molecule;
thereby segregating a complex between a target molecule and an analyte molecule
from the residual members of the plurality of analyte molecules;

e allowing the target labeling nucleic acid molecule and the analyte labeling nucleic
acid molecule to be linked,

25 | thereby forming a composite nucleic acid molecule;

e allowing the plurality of compartments to disintegrate;
e retrieving the composite nucleic acid molecule; and
e determining the sequence of the analyte labeling nucleic acid molecule, thereby

identifying the binding partner of the target molecule.

30 2. The method of claim 1, wherein retrieving the composite nucleic acid molecule

comprises at least one of:



15pol ynmerase chain reaction (PCR) and isothermal anplification. 34. The
nmet hod of claim 33, wherein the isothernal anplification is one of strand
di spl acemgotoampkizfii cati on (SDA), helicase based anpli f ipcatsicamoanekss ol | i ng
circle anplification. 35. The nethpd of claim 33, wherein the PCR is
carried out using a pair of a first and 20 second primer, wherein the

the monber - enCodiRg it B AT ERRIAAL brhBefaRRL Y o REIRPIRRES, ©

protein, and thehsates eohpireitiy t a Patt i VIRY egherR ioffiElie tadfet labbkng®idiaelagifi any
one of clainms 31 - 35, further conprising purifying the anplified conposite
nucl ei ¢ aci d nol®BelgFde, 2537. The method of claim 36, wherein purifying the

anplified conposi | ek e ' 0 ' cting the sane.
WO 2011/ 005221P %%Eg%%Bﬁ%@ﬁ§§%%9§B%§§ﬁg§g&g%$%hﬁ% 8@%%@2 conpri ses one of
a co¥al ent bofid), esaddig ot mittulzondaptard proben thencdpewe! goba beiag | capableiofus,
a phage and a ri bosone. .39. The nethod of any one of clains 31 - 38,

wherei n the physi c&oesig Rdhe Wﬂ@fhﬁt@ﬁe’f‘aﬁtw cple ang thehipdjpg partner
plurality of peptiﬁgﬁmgqgéor proteins and the nmenber encodi ng 5nucleic acid
nmol ecul es conprises on€ of a coval ent bond, a non-coval ent bond, a |inking
nmol ecul e, a cel | ® retrievingshe eapptwagerolzm theactyi letrsvine thd Gomples betrdendhofargdtai m
39, wherein the phé)fs)icaf cg%na lon between tIohe menbers o f the first and
of the second pl ur@PieFylesnd thebinding PaHEOTSRerYfot eins is a cell and wherein
eaclppnenber of the first plurality of peptides and/or proteins is
covalently linked to a first

3. The method of claim 1 or 2, wherein subdividing the mixture into a plurality of
compartments is carried out such that each compartment comprises at most about one
member of the group consisting of:

(i) one target molecule,
15 (i1) one complex between a target molecule and an analyte molecule, and

(iii) one analyte molecule.

4. The method of any one of claims 1 - 3, wherein the physical combination between the
analyte molecules, suspected to be capable of forming a complex with the target
molecule, and the analyte labelling nucleic acid molecules combined therewith

20 comprises one of a covalent bond, a non-covalent bond, a linking molecule, a cell, a

virus, a phage and a ribosome.

5. The method of any one of claims 1 - 4, further comprising;:
after subdividing the mixture into compartments releasing the physical combination
between the analyte molecule defining the binding partner of the target molecule and
25 the analyte labeling nucleic acid molecule combined therewith, thereby releasing the

analyte labeling nucleic acid molecule.

6. A method of identifying a pair of a first and a second binding partner within a plurality
of peptides and/or proteins, wherein the first and the second binding partner are capable
of forming a complex, the method comprising:

30 e providing a plurality of peptides and/or proteins, wherein each member of the

plurality of peptides and/ or proteins is physically combined with a member



10conpl enenting noi ety and each nmenber of the second plurality of peptides
and/or proteins is covalently linked to a second conpl enenti ng noi ety,
wher ei n twe 20iwm®s22and t he second conpl enenting noi ety, waeschoowgdssi nto
physi cal proximty, conplenment each other, thereby together defining a
reporter factor. 41. The nethod of" claim 40, wherein the reporter

factor is a factgr 1. I.6: C b f. 15activatl SSl: f
protein affecti neglc?%lggt&?g%(l)ct ?}%@ J(I)1 legmsemﬁ%a%}e\e(ﬁﬁ%)y C(%:A§$ %%?c %g%ngl[eﬁga of
clains 40 or 41,conpeisidigna tiielebtids tsequticé Rcsdifi® He GRPTIE BB Hrbteth ®MBingd ar e

two fragnents of the protein. 43. The nethod of claim42, wherein the two
fragnents are twWBet8WHBI ns of the protein. 44. The nethod of clains 40

to 43, whereipg t ; C j i r bl e
of bol n. oxpr Bs SUHiVdiRE @b B HRRlls R TR o T B le fchi AR
menb®r of the fieash cpinparaheritycondprisepht thest abodi ohe Miiediter 8 abodt diee cohplek

conplenenting noiety are conprised in a fusion protein encoded by the
menber encodi ng bstrgeaipemRaryohibe pluplEy of PerptidesaRYf PEtehe first plurality

of peptides andipL gy o égh%ira 204 Fnpldd BetWREA e Bfst Ghd!tHS sétdn@ birftn @é}ﬂi?i n
each nenber of tﬁere@facog?\ p ﬁra?dnlq?%/ o?epeptigees Sa%?or ;S)ro{lei ns an tee
second conpl enerftamtherresidual paptédes angbrarpecteins; a f usi on protei n encoded by

g E T N TR 1 R .
47.1ghe method Qhd¢henBhber enMdaIng! thcRACHIIRRANEIObf 1R QeddniHindihg batkhdr Yo Of

peptides and/or proteins and the first conplenenting noiety are conprised
in a fusion protbeilmkehcoded by the nenber encodi ng nucleic acid nol ecul e of
t he menber of t first plurality.of peptides and/or proteins, and each
menber of the sgg%ﬁl%?'%IWJ’%%q?%/m%(%/mﬁgB@lelggg%arﬂﬂl%‘é‘ﬁe’S proteins and the
second conpl edenlibWéhg e ebnipatBet®fdisiaRgrdte) a fusion protein encoded by

t he nenber encodi ng nucl eic acid nol ecul e of the nmenber of the second
plurality of Pepetrigusg Hirdosposite pegleis acid molecule; and

15 e determining the sequence of the composite nucleic acid molecule, thereby

identifying the first and/or the second binding partner.

7. The method of claim 6, wherein retrieving the composite nucleic -acid molecule
comprises:
e carrying out a primer based nucleic acid amplification using a primer that is
20 - complementary to a part of the sequence of the member encoding nucleic acid
molecule,

thereby amplifying the composite nucleic acid molecule.

8. The method of claim 7, wherein the primer based nucleic acid amplification is one of a

polymerase chain reaction (PCR) and isothermal amplification.

25 9. The method of claim 8, wherein the isothermal amplification is one of strand
displacement amplification (SDA), helicase based amplification and rolling circle

amplification.

10. The method of claim 8, wherein the PCR is carried out using a pair of a first and a
second primer, wherein the first primer is complementary to a part of the sequence of

30 the target labeling nucleic acid molecule, and the second primer is a universal primer.



wherein said fusion proteins are provided by expressing under suitable
conditions a plurality of nenber encoding nucleic acid nol ecul es of the
first pluwyel2otiyosf21pepti des 10and/ or proteins and a pl uralriscgowfoosmsber
encodi ng nucl eic acid nol ecul es of the ; cond plurality of peptides and/or
proteins. 48. The nethod of claim 47, céﬁprising al l owi ng the expression of
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first plurality of pep : r protelns an encodi ng
nucl ei ¢ aci cprowimcis | fernadd b%eoﬁeaﬁigdthalfuﬁtabihamé;ﬁ@fnexpwﬁthi aﬂgmraaiﬂyd/o%elmmei ns
in each of the plurality of cells. 49. A nethod of identifying one or nore
pairs of a fand&r PE{Eing susPEead) thearpnTig thasecord bipfingipartaerp| ural ity of

pepti des and/or proteins, wherein the first and the second bi ndi ng partner

are capag%.e e LRIBINGF glaﬁﬁgﬂ%her&ﬁethgﬁﬁﬁpﬂmﬂﬁl{?ﬁg%ﬁe?% a member %"fodv'ggsirt]ng a

library nuclerc acird no | es encoding a p y of peptides 2 d/ or
prot®i ns, whdumlity dfyepptes aildidryprateing apd itlkesecamtibinding pacther is suspsctsd spbed ed
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menbers of 3n3Re QRGtedS Hele cdrbinfd With HESEQIndAalE, Gf Pifided Gnd6? Hro%&:i’éﬂ??”ce

encoding a first ‘conplenmenting noiety, the second vector having a nucleic
aci d sequendbergby foemangisandypluraity ofipeptidapirebiemroteisnoi ety, wherein the first
and the second conpl enenting noi ety, when brought into physical proximty,

conpl ene ch ot her . therebh ogel her, defi ni a reporter, .factor

orovi di nieaic MEREE Ot apy BRESY slaBF b s IWstel [ BpieBBEE hileis 6l baleey
vect®@r W th fofifledbit h @inkagdCo theBdedibiel endfdingd @udidib hail ¥ndlEculel6f e Tirgtiflding
nol ecul es encoding the 30plurality of peptides and/or proteins, :

i nt roduci ng ReHECTNdithe MeBsEercogmgmsleiq #add mpdeculsrofibgisespad bindingeartaerier s

and the secame CO brbiihBsb38, BRFF el B BroEh comtiR BfedPhi drinld het

second binding partner.

14. The method of any one of claims 6 - 13, further comprising:
15 after subdividing the mixture into compartments releasing the physical combination

between the member encoding nucleic acid molecules and the binding partners.

15. The method of any one of claims 6 - 14, wherein the physical combination between the
members of the plurality of peptides and/or proteins and the member encoding nucleic
acid molecules comprises one of a covalent bond, a non-covalent bond, a linking

20 molecule, a cell, a virus, a phage and a ribosome.

16. The method of claim 15, wherein the physical combination is a cell and wherein each
member of the plurality of peptides and/or proteins is covalently linked to one of a first
and a second complementing moiety, |
wherein the first and the second complementing moiety, when brought into physical

25 proximity, complement each other, thereby together defining a reporter factor.

17. The method of claim 16, wherein the reporter factor is a factor that is capable of

activating the expression of a protein affecting the phenotype of a suitable host cell.

18. The method of claim 17, wherein the first and the second complementing moiety are

two fragments of the protein.



81 vector each have one nucleic acid nol ecul e encoding one of the plurality
of peptides and/or proteins, allowng in the cell the expression of the

pai r of peptwdamsand/ or proteins encoded by the nucl ei cpatisd201002sgled with
the vectors, 5 collecting any cell in which the formation of the reporter
factor is detected, subdividing i ndi viual collected cells in which the

f or mati op, of.,t he [ epofrt.er ct,or . detegted in C t rent such.t hat
bach comy, THetfeth R 8F f15m | £ Shiheih ISl A or L ctind B RERAER o incpt e
conpartnments the nmenber encodi ng nucl eic acid nol ecule of the 10first

bi ndi ng p@r tTiRméaRed bhelaimniero B)eadelg theulidseim the sebof@lcompletneating hdiggcond
bi ndi ng partner to be |inked, thereby form ng a conposite nucleic acid

nol ecul e; ¢ eapiehly affveingspressadantle ¢l di si ntegrate; retrieving the
conposite nucleic acid nolecule; and 15 determ ning the sequence of the

conpositg n el [ I ' ILE vyl fler St he
cecond brtidi ts EBa oF ABFot) SheleifEEH pleal b Blaklfy of FRRUAR SR of
vect®dr is a ppdteswiandeahe ocinplgnichng mod¢ty aoerpbmpmsetdi ingr fusioatprotewherceded bhe
plurality of_ nenbers of the fjrst yector is a plurality of nolecules of the
first plasmithe SR @F@ﬂﬁ%6WB%FH? melecHleenber of the 20first vector with
one nucleic acid nolecule is inserting .-one nucleic acid nolecule into each

menber 032.t M@eRhsthd bf tRSm 2fl, WRkREV RS 18It Ef pdptiats MdrDRIpfbteins is provided
by expressing under suitable conditions a plurality of member encoding nucleic acid

molecules in a plurality of cells, wherein each member encoding nucleic acid molecule

10 encodes a single fusion protein, each fusion protein comprising one member of the
plurality of peptides and/ or proteins and one of the first and the second complementing

moiety.

23. The method of claim 22, comprising allowing the expression of only one pair of a first

and a second member encoding nucleic acid molecules in each of the plurality of cells,

15 wherein the first nucleic acid molecule encodes a fusion protein having the first
complementing moiety and the second nucleic acid molecule encodes a fusion protein

having the second complementing moiety.

24. The method of claim 23, wherein the plurality of peptides and/ or proteins is expressed

using a two hybrid system.

20 25. The method of any one of claims 6 - 24, further comprising purifying the amplified

composite nucleic acid molecule.

26. The method of claims 6 - 25, wherein the plurality of peptides and/ or proteins is
provided in a liquid suitable for handling nucleic acid molecules and peptides and/or

proteins.

25 27. The method of any one of claims 6 - 26, wherein the member encoding nucleic acid
molecule of the first binding partner and the member encoding nucleic acid molecule of
the second binding are allowed to be linked after the mixture is divided into

compartments.



51. The nethod of clainms 49 or 50, wherein the second vector is a plasmd
encodi ng the second conpl enenting noiety, wherein the plurality of nenbers
of the seyondinms2er is a plurality of nol ecul es of thePs&Soneopbessi d and
wherei n providi ng each nmenber of 25the second vector with one nucleic acid

nol ecule is inserting one nucleic acid | ecul e into each nmenber of the
I lit
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of acti vati nfirst bindigpparaer @nd cthe angnitsdr edncodihg anitleitgadih anglbaneof pke eécontie

sui tabl e cel | WO 2011/ 005221PCT/ SG2010/.000258 82 54. The net hod of claim
53, wherein li‘ﬂ‘émg\%“?"rr %%W@q%%%%g %mpﬁ%@eﬁrcﬂ’lt@?ﬁ by spbdiiding

met hod of anye pﬁfm&j&; .94, Wwherein retrieving the conposite

nucl eic acid nolecule co rlses at | east one of: (i) carrying out a

primer based nucleic acid anplification using a priner that is
5conpl endht afhe methad péany oife thdaigscﬁ}éﬁcwhafeirt dovwiegtiermentudnoglingiohaeic

aci d nol ecul e. of he fir ner reb i fying the

compostt o mibiimeletties B kkitEeohlie; higiongrdfin Giniet R B lePlrt OSovagpur o
probe, the capindion ol mQQm@&J@ﬁﬁﬁg[e of associating to the conpl ex
between the first and a second binding partner, and 10 retrieving the

capture grobe t hereby retrieving the conplex between the first
The method ot any one claims 6 - 29, further comprising:

allowing the formation of a complex between the first and the second binding partner

10 within the plurality of peptides.

31. A method of identifying a binding partner of a target peptide or protein within a
plurality of peptides and/or proteins, wherein the target peptide or protein is comprised
in a member of a first plurality of peptides and/ or proteins and the binding partner is
suspected to be comprised in a member of a second plurality of peptides and/ or

15 proteins, wherein each member of the first and the second plurality of peptides and/ or
proteins is physically combined with a member encoding nucleic acid molecule, the
member encoding nucleic acid molecule comprising a nucleotide sequence encoding the
peptide or protein combined therewith,
the method comprising:

20 e combining the first and the second plurality of peptides and/ or proteins, thereby

forming a mixture;

e allowing the formation of a complex between the target peptide or protein and the
binding partner;

e subdividing the mixture into compartments, such that each compartment comprises

25 at most about one member or about one complex between members of the

combined pluralities of peptides and/ or proteins;

e allowing the member encoding nucleic acid molecule of the target peptide or
protein and the member encoding nucleic acid molecule of the binding partner of
the formed complex to be linked,

30 thereby forming a composite nucleic acid molecule;

e allowing the compartments to disintegrate;

® retrieving the composite nucleic acid molecule; and



and a second binding partner. 56. The nethod of claimb55, wherein the
primer based nucleic acid anplification is one of a polynerase chain

reacti on wBGR1/mp1i sot hernmal anplification. 57. The nethed20fo/006238 m 56,
wherein the isothermal anplification is one of strand 15di spl acenent
anplification (SDA), helicase based arrpﬁ fication and rolling circle
anplification | 0, | ag 6 el e P ' rj ut
using a pair ot %%tef‘—%}fsi?ggh% S%q‘géenggngf gigéncgfn%g%eer@ffﬁ% ﬁgﬁfiréoé?&%lr”i t!r}r%l%b?s
conpl enent ary t ddeéntidgng tiefbitidifg patmence of the target |abeling nucleic acid
nol ecul e, and the second priner is a universal prinmer. 2059. A nethod of

I dentifying a binding partner of at_ |east one_ target peptide or _protein

wi thin a3hl uthe meghoéf.ogﬁkwt sl.pwhetege getipyng rthe rWPn‘E“; njiplgicegid tRRleedE get
pepti de or péogfépﬁﬁ&&{édoﬂ he bi nding partner thereof are capable of formng a
conpl ex, the thod conprising: providing a library of nucleic acid

nmol etul es enc@ilicagyinigeoy! aipaimer ybaséd anelkict acigh eptplidiesti@ndsiog gppoter misat is

wherein the plurali of peptides d/ or proteins is 25suspected to .
conprise a bi ndicﬁﬂlpﬁfé‘ﬂet“ﬁaé'g tgfa PHE Og?hq %%é‘?‘?‘i?n%fe'thérrﬂ%@bﬁeﬁ"? g duclsicopedd n:
providing at |e%le&ﬁ‘@eﬁ&ﬁh&itﬁe?&éé{’p@ﬂ'ia%cdﬁ;ﬁot%ﬂ)cc’di ng the at |east one
target peptide or proteln; providihg a plurality of members of

a first vector dhereby phplifyingtthe opmpesiteamslenfacal BOksulonahdvect or, the first

vector havi ng(iS ¢ ua%ldl%lgctoaﬁlledmlsx léean %gptgpecgr% Q,gth% c]:calp{usrg probe being capable of

10 associating to the complex between the target peptide or protein and the
binding partner thereof, and
e retrieving the capture probe, thereby retrieving the complex between the target

peptide or protein and the binding partner thereof.

33. The method of claim 32, wherein the primer based nucleic acid amplification is one of a

15 polymerase chain reaction (PCR) and isothermal amplification.

34. The method of claim 33, wherein the isothermal amplification is one of strand
displacement amplification (SDA), helicase based amplification and rolling circle

amplification.

35. The method of claim 33, wherein the PCR is carried out using a pair of a first and a
20 second primer, wherein the first primer is first primer is complementary to a part of the
sequence of the member encoding nucleic acid molecule encoding the target peptide or

protein, and the second primer is a universal primer.

36. The method of any one of claims 31 - 35, further comprising purifying the amplified

composite nucleic acid molecule.

25 37. The method of claim 36, wherein purifying the amplified composite nucleic acid

molecule comprises extracting the same.

38. The method of any one of claims 31 - 37, wherein the physical combination between the

members of the first plurality of peptides and/or proteins and the member encoding
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provi di ng eadatkimgembiculef a tdlk aplirus,ad phage ahd avbesumes of the second vector.
wi th one nucleic acid nolecule of the at | east one nucleic acid nol ecul e

encodi ng_the _at 10l east one t et _peptide or profein I nt roduci ng one of
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t he ¥ect or s,ntkic acidenwiasglearvpmpeisés bne wifi « ltovdlent f ondatai non-cdvaldne boedoat er

factor is delt cted, Ubdie}ﬂadi 8% i,nqli}vi ducixl .%ol | ected cells in which the
fornation of mRls6pleed oalh avgps:iaPhigee avd AHOPIATE- compar t ment's, such t hat

each conpartnent conprises at nost about one cell, allowing in the
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bi ndi ng partner and the menber encodi ng nucleic acid nolecule of the second
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10 complementing moiety and each member of the second plurality of peptides and/or
proteins is covalently linked to a second complementing moiety,
wherein the first and the second complementing moiety, when brought into physical

proximity, complement each other, thereby together defining a reporter factor.

41. The method of claim 40, wherein the reporter factor is a factor that is capable of

15 activating the expression of a protein affecting the phenotype of a suitable host cell.

42, The method of claims 40 or 41, wherein the first and the second complementing moiety

are two fragments of the protein.
43. The method of claim 42, wherein the two fragments are two domains of the protein.

44. The method of claims 40 to 43, wherein the first and the second complementing moiety

20 are capable of being expressed in the cell.

45. The method of claim 44, wherein each member of the first plurality of peptides and/or
proteins and the first complementing moiety are comprised in a fusion protein encoded
by the member encoding nucleic acid molecule of the member of the first plurality of

peptides and/or proteins.

25 46. The method of claims 44 or 45, wherein each member of the second plurality of
peptides and/or proteins and the second complementing moiety are comprised in a
fusion protein encoded by the member encoding nucleic acid molecule of the member

of the second plurality of peptides and/or proteins.



25 determ ning the sequence of the conposite nucleic acid nolecul e, thereby
I dentifying the binding partner of the target peptide or protein. 60. The
met hod ofwol2aimos2;1 wherein the reporter factor is a faetwescimioodss capabl e
of activating the expression of a prot ﬁg;s(p affecting the phenotype of the
suitable cell. 61. The nethod of clai 59 or 60, wherein the first vector
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conp? enent i ngotediseand, thehegcond domplerhentmigi mpiaty ane bmpsisaf in hefifions prodein
vector is a plurality of | ecul es of the second plasm d and ein
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I s inserting@aBty Y epiidesatlldr pRIt&AYI € i nto each nmenber of the pluralities
of nol ecul es of the second plasm d. 63. The nethod of one of clains

59 - 62, whevkdreinrsid fisiamgroté¢ins evnpoyided byuekxmessingcuntiet Gnivdbde gbrditiompai ses
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anplifying the conposite nucleic acid nolecule; and 15(ii) adding to the
m xture a caseendeplprabyeof neptidesApd(or @rgieBe bei ng capabl e of
48. The method of claim 47, comprising allowing the expression of only one pair of about
one member encoding nucleic acid molecule of the first plurality of peptides and/or
proteins and about one member encoding nucleic acid molecule of the second plurality

15 of peptides and/or proteins in each of the plurality of cells.

49. A method of identifying one or more pairs of a first and a second binding partner within
a plurality of peptides and/or proteins, wherein the first and the second binding partner
are capable of forming a complex, the method comprising:

e providing a library of nucleic acid molecules encoding a plurality of peptides

20 and/or proteins, wherein the plurality of peptides and/ or proteins is suspected to
comprise the one or more pairs of a first and a second binding partner;

e providing a plurality of members of a first vector and a plurality of members of a
second vector, the first vector having a nucleic acid sequence encoding a first
complementing moiety, the second vector having a nucleic acid sequence

25 encoding a second complementing moiety, wherein the first and the second
complementing moiety, when brought into physical proximity, complement each
other, thereby together defining a reporter factor, |

e providing each member of the two pluralities of a first and of a second vector with
one nucleic acid molecule of the library of nucleic acid molecules encoding the

30 plurality of peptides and/or proteins,
e introducing one of the members of the first vector and one of the members of the

second vector into the same suitable cell, wherein both the first and the second



associating to the conpl ex between the target peptide or protein and the

bi ndi ng partner thereof, and retrieving the capture probe, thereby
retrievi \yjozhe/osyl ex bet ween the target peptide or pr@CEiSGend00258

bi ndi ng partner thereof. 2064. The nmethpd of clain63, wherein the priner
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hel i case based gepliddsianaior protéing] rolling circle anplification. 2566. The
met hod of claim64, wherein the PCRis carried out using a pair_of a first

and a second Prialewingindherel theexpression pf thegnair of neptidkiscandior Rrsteing epcodsdt  of
t he sequence of ei c..acl d- 1l ding the target peptide or
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partners capable of formng a conplex with each other 10 a uni versal
pri mer. second binding partner to be linked,

thereby forming a composite nucleic acid molecule;
e allowing the compartments to disintegrate;
e retrieving the composite nucleic acid molecule; and
15 e determining the sequence of the composite nucleic acid molecule, thereby

identifying the first and/or the second binding partner.

50. The method of claim 49, wherein the first vector is a plasmid encoding the first
complementing moiety, wherein the plurality of members of the first vector is a
plurality of molecules of the first plasmid and wherein providing each member of the

20 first vector with one nucleic acid molecule is inserting one nucleic acid molecule into

each member of the pluralities of molecules of the first plasmid.

51. The method of claims 49 or 50, wherein the second vector is a plasmid encoding the
second complenienting moiety, wherein the plurality of members of the second vector is

a plurality of molecules of the second plasmid and wherein providing each member of

25 the second vector with one nucleic acid molecule is inserting one nucleic acid molecule

into each member of the pluralities of molecules of the second plasmid.

52. The method of any one of claims 49 - 51, wherein the reporter factor is a factor that is
capable of activating the expression of a protein affecting the phenotype of the suitable

cell.

30 53. The method of claim 49, wherein the first and the second complementing moiety are

two fragments of the protein.



69. The kit of clains 68, wherein the plurality of conposite nucleic acid
nol ecules is a library of at | east 103, of at |east 104, of at |east 105 or
of at | easb 2wDfos12¢l ei ¢ aci d nol ecul es. 70. The lkict/sehowioas2ss 68 or
69, wherein the plurality of conpositedQ%cleic acid nolecules is
150bt ai nabl e by carrying out the netho f any one of clains 1, 48, 80, 101

and 111. 54 The method of claim 53, wherein the two fragments are two domains of the protein.

55. The method of any one of claims 49 - 54, wherein retrieving the composite nucleic acid
molecule comprises at least one of:
(i) carrying out a primer based nucleic acid amplification using a primer that is
5 complementary to a part of the sequence of the member encoding nucleic acid
molecule of the first biﬁding partner,
thereby amplifying the composite nucleic acid molecule; and
(i) @ adding to the mixture a capture probe, the capture probe being capable of
associating to the complex between the first and a second binding partner, and
10 e retrieving the capture probe, thereby retrieving the complex between the first

and a second binding partner.

56. The method of claim 55, wherein the primer based nucleic acid amplification is one of a

polymerase chain reaction (PCR) and isothermal amplification.

57. The method of claim 56, wherein the isothermal amplification is one of strand
15 displacement amplification (SDA), helicase based amplification and rolling circle

amplification.

58. The method of claim 56, wherein the PCR is carried out using a pair of a first and a
second primer, wherein the first primer is complementary to a part of the sequence of

the target labeling nucleic acid molecule, and the second primer is a universal primer.

20 59. A method of identifying a binding partner of at least one target peptide or protein within
a plurality of analyte peptides and/or proteins, wherein the target peptide or protein and
the binding partner thereof are capable of forming a complex, the method comprising:

e providing a library of nucleic acid molecules encoding the plurality of analyte
peptides and/or proteins, wherein the plurality of peptides and/ or proteins is

25 suspected to comprise a binding partner of the at least one target peptide or

protein;

e providing at least one nucleic acid molecule encoding the at least one target
peptide or protein;

e providing a plurality of members of a first vector and a plurality of members of a

30 second vector, the first vector having a nucleic acid sequence encoding a first
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complementing moiety, the second vector having a nucleic acid sequence
encoding a second complementing moiety, wherein the first and the second
complementing moiety, when brought into physical proximity, complement each
other, thereby together defining a reporter factor,

e providing each member of the plurality of members of the first vector with one
nucleic acid molecule of the library of nucleic acid molecules encoding the
plurality of analyte peptides and/or proteins,

e providing each member of the plurality of molecules of the second vector with one
nucleic acid molecule of the at least one nucleic acid molecule encoding the at
least one target peptide or protein,

e introducing one of the members of the first vector and one of the members of the
second vector into the same suitable cell,

e allowing in the cell the expression of the pair of peptides and/or proteins encoded
by the nucleic acids provided with the vectors,

e collecting any cell in which the formation of the reporter factor is detected,

e subdividing individual collected cells in which the formation of the reporter factor
is detected into compartments, such that each compartment comprises at most
about one cell,

e allowing in the compartments the member encoding nucleic acid molecule of the
first binding partner and the member encoding nucleic acid molecule of the
second binding partner to be linked,
thereby forming a composite nucleic acid molecule;

e allowing the compartments to disintegrate;

e retrieving the composite nucleic acid molecule; and

e determining the sequence of the composite nucleic acid molecule, thereby

identifying the binding partner of the target peptide or protein.

The method of claim 59, wherein the reporter factor is a factor that is capable of

activating the expression of a protein affecting the phenotype of the suitable cell.

The method of claims 59 or 60, wherein the first vector is a plasmid encoding the first
complementing moiety, wherein the plurality of members of the first vector is a

plurality of molecules of the first plasmid and wherein providing each member of the
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first vector with one nucleic acid molecule is inserting one nucleic acid molecule into

each member of the pluralities of molecules of the first plasmid.

The method of any one of claims 59 or 61, wherein the second vector is a plasmid
encoding the Asecond complementing moiety, wherein the plurality of members of the
second vector is a plurality of molecules of the second plasmid and wherein providing
each member of the second vector with one nucleic acid molecule is inserting one
nucleic acid molecule into each member of the pluralities of molecules of the second

plasmid.

The method of one of claims 59 - 62, wherein retrieving the composite nucleic acid
molecule comprises at least one of:

(1) carrying out a primer based nucleic acid amplification using a primer that is
complementary to a part of the sequence of the nucleic acid molecule encoding
the target peptide or protein,
thereby amplifying the composite nucleic acid molecule; and

(i) e adding to the mixture a capture probe, the capture probe being capable of

associating to the complex between the target peptide or protein and the
binding partner thereof, and
e retrieving the capture probe, thereby retrieving the complex between the target

peptide or protein and the binding partner thereof.

The method of claim63, wherein the primer based nucleic acid amplification is one of a

polymerase chain reaction (PCR) and isothermal amplification.

The method of claim 64, wherein the isothermal amplification is one of strand
displacement amplification (SDA), helicase based amplification and rolling circle

amplification.

The method of claim 64, wherein the PCR is carried out using a pair of a first and a
second primer, wherein the first primer is complementary to a part of the sequence of
the nucleic acid molecule encoding the target peptide or protein, and the second primer

is a universal primer.

The method of any one of claims 59 - 66, being a method of identifying a binding

partner of at least two target molecules within a plurality of analyte peptides and/or -
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proteins, wherein providing at least one nucleic acid molecule encoding the at least one
target peptide or protein is carried out by providing at least two nucleic acid molecules,

each nucleic acid molecule encoding one of the at least two target peptides or proteins.

A kit of parts for identifying a binding partner of a target peptide or protein, the kit

comprising:

e a plurality of composite nucleic acid molecules, wherein each composite nucleic
acid molecule comprises the sequences of a pair of a first and a second peptide
and/or protein, the first and the second peptide and/or protein defining binding
partners capable of forming a complex with each other

® auniversal primer.

The kit of claims 68, wherein the plurality of composite nucleic acid molecules is a
library of at least 103, of at least 104, of at least 105 or of at least 106 nucleic acid

molecules.

The kit of claims 68 or 69, wherein the plurality of composite nucleic acid molecules is

obtainable by carrying out the method of any one of claims 1, 48, 80, 101 and 111.



