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6 March 2007 WD 2004/022746 PCT/ GB2003/003860 1 IN
VI TRO PEPTI DE EXPRESSI ON LI BRARY Field of the gy\farch 2007
I nvention The present invention relates generally to
reconbi nant DNA technology and, 5 nore particularly,
WO 308442474§i t r 0 met hods for constructing and BSAf@2AMBHESENA
libraries for DNA sequences that encode biologically
active nol ecul es. Backgroind of the Invention
| sol ati ng an unknown gene whi ch encodes a desired
peptide from &I FPERTRB HEMRSSENALIERBRAry can be a
difficult task. The use of hybridisation probes may
facilitate the process, but their use is generally

Fighhofithe lnventionknowi ng at | east a portion of the "
. . whi_ch .th N,
LTI S U

merpagRaRely,i i ian exphefkIoidnMARES and36eendp DNATHESies
ﬁggye been used to screen plaques or colonies for the

SV4 BaeEt it soceds biglogicatpracivamolseissedur e has been

useful in screening small libraries, but rarely
occurring sequences which are represented in |ess
B helInventip@5 cl ones, as is the case with rarely

' I l.es. or nthetic I des, can be
cas 14 aE BYoHR gr g QPR RIS PLPRRFEAoM &r ger t han
redd}fbifdr® DBEA lhrarh €4t bel al@icii 48k AME ugdi of hitidishtionH 608 Mafd
larger libraries has required the devel opnent” of

fapilitafrobie Pigeass. gHithelt wseavgenerally dapendeot dndepagahleat ar ar el y

e R T
not knoeie DNYe libraiies cai becexpresded disahayp @ sdiwevectos an@bmidedies o
1 B e S5t 2100t s B2 RS BB R
proRafR ndé 5deh Aeali % g&gg@lg ?{f‘laﬂ}iﬁaﬂiéspﬁt@ Fdr@9 odctR R sbhehdis

N-term nal end of anment ous bacteri ophage” coat
wiprlpereirepsesentet inflesi thawalpue s &i 19N clonespastintht exse atithhrasly

lting in the displ . forei tid th
oc it e feraleS iR neplites Al bR cesr Blspad b g
scicBing UBia08b 1RES RN 0DA6KA dEKEsi 1abdrid8s RNWB R Shictify
(Smth G P., 1985, Science 228: 1315-1317).

langpiituarics basgrquingd the deynlapmeinhef matends gesizacdtd addeses thhage,
s PRty BB PR i PR RIRS B B ¢ e
mdlecutds] alvvgdvitiothe DNk geit erfcsdd e Chivao @Rtliodd fave Gedn )
bacteria and then  anplified and the_sel ection
deyeppedite serecndares litrayiss, stk dohagrdisinnand “roptidss oa plagmids”
lm%gmkfﬁﬁkﬁsMﬁk&mhgoo7 WD 2004/ 022746 PCT/ GB2003/ 003860
Phage display is based on DNA libraries fused to the N-terrhinal end of

filamentous bacteriophage coat proteins and their expression in a bacterial host
resulting in the display of foreign peptides on the surface of the phage particle with
the DNA encoding the fusion protein packaged in the phage particle (Smith G. P.,

. 985, Science 228: 1315-1317). Libraries of fusion proteins incorporated into phage,
can then be selected for binding members .ag'ainst targets of interest (ligands). Bound
'phage can then be allowed to reinfect Escherichia coli (E. coli) bacteria and then

amplified and the selection repeated, resulting in the enrichment of binding members
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(Parmley, S. F., & Snmith, G P. 1988., Gene 73:

305-318; Barrett R W et at, 1992, Analytical

BI ochem stry 204: 357-364 Wl lianmson et al., Pro 6M3I0h2007
Acad. Sci. USA, 90: 4141-4145; Mar ks et aI

Woi@gﬂm‘j Mol . Biol. 222: 581-597). Lacl fRISHGRROBYIR o

di splay is based on the DNA binding ability of the lac
5 repressor. L| braries of andom peptides are fused to

he, C- t cl €SS0 ot €ei
e Tt BRunach Yoas e Paer SR BERRE & Bhondth My2ona
A}ﬁ@ﬁéaﬁ B¥dcBemibite204286)- mwsml%n @mt Pﬁ,cnhﬁﬁ Mesh. SEOURKNY
st abl e peptide-Lacl-p Mg de con;p hese

9@o4°ilﬁl'1'é%% l\/éﬁd@ ot 6l .89 bd. Wb ol K82y >3 $97). bact eria by

cel |

af fi L4c¥ ﬁ:ls&n Ipﬁ?x% (ﬁ&tliﬁfqgﬁasg% on ﬂl@b@rﬁ%;ﬁn&é&ﬂ%ggf thQ Yac -
répReset ngﬁhaddfaaxmbﬁmﬁt&s ) g&edl wahaCesmimh ertchﬁ‘mekl@cl

rei ntrodyc i nt y.e|l ectroporation.to )
TSP PP IRy 1%‘@%%@?%%53 BERtdE fusionfots %@f g BNA| 0cpy s s
f (

o Lyt e sl o ot i
These leomiplexasard relopsed tlomyhmﬁ@sishaztel ioby ¢ohldysis, mdypreptidchaf

.can_ be reated by.current meth trod ng DNA
Py Bt o Ry ST G ntRe igocpll et e
plaiside tHuy isofatetl Ren SXPHESMEdREPIntCIR Toli Bf eledtpe@iior@dd by
the inabjility to introduce &Ost-trans ati onal

amplify thessleptethRopulition r pddidemabionnds of svesning (Wb M- gsal.
t tl entirely in vitro
19 grsocc)rrrgﬁlsg‘éﬁe g? %gagnl ggé% i'bed based on the
I | nKEgse baoferiplapdthadie aretimitel &y MdlAize nfihe litgrttharad by ough

t he |bosone [ 05058 0 osone di spl ay has
crgied, Bbfalélﬁuug%éo\g@%m@fﬂ& g@@‘f@#% o5t basterigy B poidatal py
t al.
cﬁfl‘ﬁa'r m%g of @ gﬁ%gda%eﬁﬁ@é Ilnt{o%ﬁ e%H by the;mabﬁ:lt%%
Irmam pog-tragsl®lonallcnddificatigns, drI@inicRpaete gl laindcaids iBe
it SA, 94 4??7 4942). This nmethod suffers fromthe
FSM?SSE‘{%GB g ty of the RNA genetic material and the

| ncrapaeicel¥Ra5AGAbIsOMe bisteR] Mas BOAWescEiBEL lﬂa!séli SRhERAKALN
condi tions_where RNAse is likely 25 to be present.

ofmeatiden tathe R Angsepdiag the@élrrp@édhmb@m EWORK0058). Tawf i k
be\é@n%fadlsgfagﬁs Q@beex@seg%r"tge@e?e}:tn%ﬂ?i:sﬁléfe-&lalﬁ%%nﬁ)god hese
prior to

concern nment al
ﬁ-@nmnanFoml\Mthanp; 1. &8t al.Widoa IPrdchHEII rdd. fSei, TS, PNA022-

ogciicsd £ Rt ?%5@ Tk S e OB codt IOATC4p40)
ThiSEeHES bufferd i?on’;’ thellbNo sf:%ﬁl iBAE %%fRI@A %&3 'ct}p ﬁ%&ﬁ?%d PeCP-

However, no direct selection
inviaseth depBiAtion ke BOOWIAO2 A el RGTH Qﬁﬁfﬁbﬁﬁ 9bS8 B! A’s‘e is likely
t%%t'v' y is possible of both peptide and DNA wit hout
P88 ¢ati on of the DNA encoding that peptide, and by

r el a&s ingnb R hivadedclived Upiffithe B d TV IRQWR OB -and

- WO 00/40712) addresses some of these concerns by con‘tpaﬂmentaﬁziug DNA prior

to expression of peptides, which then modify the DNA within the compartment.
Peptides capable of modiﬁcétions, resulting from enzymatic activity of interest, are

then selected in a subsequent step. However, no direct selection of peptide binding
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Anot her prior art method, coval ent display technol ogy,

or CDT, -is described in W9837186. This nethod f@Maﬁc‘Bzom
o> the

on coval ent |inkage of protein to DNA to retain
| i nkage of genotype to phenotype, through the cis

WO LB HSof the crosslinking protein. This BeYERI03/003860

teaches that two requirenents are needed for
successful use of this téchnique. Firstly, proteins

oSS r R e RE e R et et e A
ﬁ&)ﬂﬂ@ alhay Fep‘il@b Gn@bPieRhd D%Amy SlodiEied BRIA Béin 1R coRPAtRAL.

i nkage to their own npl ate.- This nethod suffers

fro ,mquex fosiex art method; oovaleat cmhay techaplegs, eaCPY. ifdesctibedd
f
11¥‘ﬂ"9§§3ﬂ ﬁ{lﬁ%gt?%)%lgngsfoﬁlﬁ:ﬁ?ag%é}S{Eﬂ?ag%j,ﬂfépg&gﬁlltg b?@i fo%{axg

I'ng pep remal ns a need

tHedinkagerof goreitypatd plendtypeyihtough thetchadsonadf teaneslinkbig ng
g}gﬁg@i e li r ri s |n addition to the_nethods scri bed
12 nwa? eshat SP EerniEsgtents & negded dor sygee &

tlﬁ‘é"t‘eélﬂﬁclu)é Fl%%y,%étlsmééef ﬁuéﬂ%ﬁ&ﬁgﬁe&cﬁ‘%in\’d With the Bﬂl& hat -

ow efficient 15 production of conplex peptid
smumspe Mdmt@@ncadm 1hem£¢1$ fcition), M\mmdkyeaammotymmustmtabitsh

= S5Hea} GRSt ovGLTRR SEbE TRt o e et

ﬂfelw@iswhemn;amy/md@ﬁe@wm &R Ghrefverit Ry reethelyadd flentifitaldrf ofO
peptide expression library conprising a plurality

_.ﬂ@fb“ﬁéEtHeH@EOfM@PFél n each peptide is linked to a DNA

co ”%ﬂa&’eﬂ%n%& g Hée'a%ll PGS v GRS lofq&mgt%u? e PS
provi di ng a construct conp
pd@h\iée limagestin addjtiento die nfathods ﬂlﬂénlmd(aboirengh;ah banbillawyluect
menber peptide;, and

DNA di
st Ve Bar Las ot ARG gorndy e ol ethient
pioBebbR 6F &a{nﬁxa gﬁgﬁ& sthure@ WARE SRLAARGS eQ@veryldf Initact

wherein said construct and encoded profein are
genelicwatetaltencddingdhe peptideandinteresty; (b) expressing a -
plurality of DNA constructs according to (a), wherein
30 said DNA constructs encode a plurality of library

SHBHALY ofPEP i viéRGoD I\/ar ch 2007 WO 2004/ 022746
PCTT %26637 003860 such that each expressed peptide
i s resPEER bR thqf?fR@@IQVéﬂeﬁ A &nethi forforaskiring Pt Wit was
ok
A B A R
litdedi tcod DNWA. @@hstpepdncotiisy thevbeptide, Roapidingrapitegtefi s |1 nked

to the DNA 5 construct encoding the peptide,
comgﬁBi Si H@V{dmg ﬁ? &Sopsfruct comprising:

) a DNA target sequence;
(ii) DNA encoding a .libra.ly member peptide; and
- (iif) DNA encoding a peptide capable of non-covalently binding
directly or indirectly to said DNA. target sequence of (ii);

wherein said DNA construct and encoded protein are selected to have
cis-activity;

(b}  expressinga jalural ity of DNA constructs according to (a), wherein
said DNA constructs encode a plurality of library member peptides
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(a) providing a DNA construct conprising: (i) DNA
encoding a library nenber peptide; and (ii) DNA

encodi ng a peptide capabl e of non-coval ently bi ndf %arch,?,OO’)'

a_bifunctional agent; 10 wherein said

DNA
wo%f’Bﬂ?ﬂ"ﬁct and encoded protein are sel ect d§HH2PFHEs860

cis-activity; (b) binding a bifunctional agent or a
DNA tag capabl e of binding a bifunctional agent to

2qent 1o TR SsrsrObmgt S Bhdo pity ket HIBHRRIE,

sai d 15 [Phh whick itiwes padsbed.c) expressing a plurality of
DNA constrcuts according to (b), wherein said DNA

consfls erayided isuaetboddprpraducing aafin virg pantigle prngsaipn Library

i nked
L T s T
comuq eochdingdhe [Rotidehengrisme tite siepyefit | on extends to the
pept ge I|br ri e rodyced by such nethods and to the
¢? nstH‘?JVd Egﬁ RGeS ds. The present

l nventl onyal S@M&ﬁb@i%aﬁﬁhﬁ@ﬁéﬁ&f SEISAARA NG in vitro
peptide ¢€xpression |ibrariés of the |nvent| on. In one

aspect tHgte Wﬁpwodl@%p@hd@m@lde of nonicgegiently pinding to

and/ or puri fylagmtlgﬁp%qu exhi biting desired
properties froman in t¥o 25 pepti de expression
l'ibrary priecicedi DNAcotktag shd efidodedRbtbindraatleasy todnes of
the preceding clainms, conprising at |east the steps

of (a) sEHIAY said |ibrary and (b) sel ecting and
i sol @) "Gty LIS RUBH iR 6P PNIRHD Gl B OO

aspec there is provi Identifying a
specific bliﬁugamdalbgﬁmdtomgldm pder.ru@af (;a) reetebaid

conpri si at. | east .t he e screenin

U tro pegtrationae b il Pudpsdte PEutE B0k el g
to the maedf 1) d@nfie invention with |igand nol ecul es
which are opti onal |y bound to a solid support;

sel €€l i ngxpawingadluEslitngf ANA cergiicyis aecatsiing 18 (%\Vla,qrénz)ow
Uarget. notdgth kiR ot £3atts oyt BBl ol O,

bi nds s peﬁcthfﬂmahdhyexpﬂe@ecspapddé Rilgkdd ﬁwéaﬁb&iﬁﬁctimﬂl Zxent
third aspeﬁ ere | row ded  a pethod of identifying
and/ or *%% s dvRgl t he ability to bind

as r ast
- thepf?%e%is N @;?%‘o?ﬁ? TR 1ROIRS oL B ol
mbthbdscang tcaﬂieﬁi\m eoypstBuctsms¢dhia sighvmethaden wher ei n sai d
de or .protei ‘ i bra

ept Lii) I.s.a
Dot BRI Broiden el bR A EP S ai o
exghisibRIBIHes R e aeRidd i bie dsPeck there is provided a method of

. identifying and/or purifying a peptide exhibiting desired properties from an in vitro

peptide expréssion library produced according to the method of any one of the
preceding claims, comprising at least the steps of (a) screening said libfary and (b)
selecting and isolating the relevant library member. In a second aspect, there is
provided a method of identifying a specific ligand binding peptide, said method
compfrising at least the steps of (a) screening an in vitro peptide expression library
produced according to the method of the. invention with ligand molecules which are

optionally bound to a solid support; (b) selecting and isolating a library member
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target sequence of interest; (b) selecting and

isolating a library nenber in which the encoded & March 2007

protein binds to said target sequence; (c) isolatl ng

h tide which binds to said target se uence.
wo bilep

Ption to isolating and/or identifyif /%g@ﬂpqsgo
peptides fromthe libraries of the invention, the
screeni ng nethods of the iSnvention may be used to

oL B R 1 A SRR BB

toFsSagiteest rideduieg Un ethjldgspeetsthae m;hanﬁdlacmaﬂ&ﬂroé glentifgingon
hod b truc f the invention

oy Ty DA Adsdtoe e U afneie SR A JuEe: SHigtiee 2

c@hMBi 5 !é'aﬁ “ﬂlﬁts't s !’)HET ﬁ&%ﬂﬁlgﬁh Vid e@ré&@&ﬂ‘ﬁ’&m@fa&oﬂﬁng

i nventi on by i ch i ndi ng prfotein nmay be
toctbeipwentiog vherein seidgeptisieion gromigrofiin di arﬂg}:rm oiewber, pepmieg ure

hg‘b ll%ﬂlﬁ%xeb%'éd%lc ha%?ﬁﬁr a‘ﬁ% 6]%8“"81%,& Iﬁ%{& ga Uegﬁeg%l%me 0 'gl
targeobeat@de bf mevest; (U) belevtiig aid isblatingiMBbidcy MBmberfi @flifcﬁ the
ematic representation of how a Ii

h
elﬁP%ﬁ%d‘Zﬁl %@%ﬂs@ sajd; tapRef gequsnse; &) @BBFlPﬂgthmfiﬁﬁWBﬁg finds to

Sﬁ)&ﬂé&pse@ﬁ&c&he use of a bi-specific binding nolecule.
Fi gure denonstrates cis activity: 1:1 mxture of two

di f flpradditiosiodsadhting pnd/or &St HiEsspEic Retides dom\the lepitgs

o PO ot aremelereShORRHoRRET Bhihp Rabte Sadist
idetfl; EBRdYN A 3nddins seific dﬁﬁieé £6m tif lIedry.sel ection on
antl-V5 peptide antibody. Figure 6 si%ovvs t he

specificty of anti-V5 antibody binding clones. ELISA

N ar . 450nM of the seven clones (1-7)
B?[E{i]?& Hgvona‘?ﬁ???l br inding to 30 anti-V5 antibody. The

bﬁr §1igure § pivepa @herhaic Weprapmtm][df ahtbietxogﬂ;jr Shich !ag]hm of

the ¢ creen t fromleft to right;

coRffiet ﬂﬁtﬁaw&lﬁﬁaﬁaﬁwg@ it E%FB% e thyht uogdss6 Mar ch 2007
WO %@Qﬂ’é 9%&2%@011@&1&0%@&%&3%@@&%1&11 dad'fttﬁetm%tlmﬁéﬁ’ and

bl ank” A hegative t nel t express nor
WMEh a HNA blndmppmmanhad)e(fﬁ)werﬂéd tpua @s-geting) DWA keinding pwitein.

o0 VTG BB BIh TG R TSOBRSa BT e et specic

| Dﬁ@lmh@rbteﬁﬁﬂd'y%‘é ido it FRIPA Bbrédry oﬁthemv%nﬁdnonel e; B =

cl onel C. =clonelg; D. = clone8a; E. = clonelOc; F.
= chm #eives schematie srprasomiationref h@wahbnagwr@te@ ydws OD

luﬁ'{gig) C%hi% ?g?&n@fd'uglﬁ)? 95«@%&%{1 ﬁlgogﬂt o%q b‘? ﬁc%mdg{én ds Of
mﬂ&:&ﬁle?, B. = P2H1; C _

Figure 5 demonstrates cis activity: 1:1 mixture of two different sized input
DNAs (CK-RepA or V5-RepA) selected against either antibody. I-Malker DNA; 2-
PCR amplification after selection on anti-human CK antibody; 3-PCR amphﬁcatlon
after selection on anti-V5 peptide antibody. ‘

Figure 6 shows the specificty of anti-V5 antibody binding clones. ELISA.

screening, read at 4SOnM, of the seven clones (1-7) that show specific binding to

anti-V5 antibody. The bars in group of four represent the ELISA signal of the clones

screened against from left to right; anti-human kappa region antibody, anti-V5
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P1B5; D. = P2B8. Pepti de-phage were tested against-
anti-V5 and anti-ACTH 10 peptide antibodies. Fi FWy %%2007
shovvs OD 450m signals for synthetic peptides i soI ate

ter 4 rounds of sel ect| on agai nst oval bum n.

WO@P‘”“Z%”“— C4; C. =C6, D = C8, E _ nega"ﬁﬂf@zﬁﬂaﬁﬁsﬂ’l

Pepti des were test ed agai nst oval butnin, anti-V5
anti body and bl ocked pl aﬁe (plastic). 15 Fi gure 10
ef i l?I\IA f
a@g&% ngR %{fr‘rae%%:(oA h O%u% co% Itha ezt&h%p%‘{ less @é
present3dA8). 2 5mM ox- gl ut at hi one B. Antl - mecopr op scFv

sel ected_on necoprop-BSA, 2.5 ox- gl ut at hi one.  C.
Ant iEIWRE S5 5L L8R F Y Pewplapt FdS ﬁ)DgéRmnﬁ&;nals for peptides

reBoveRHd kAt ﬂoﬁﬁlﬁ of E@lec%‘ﬁ é ﬂﬁ@ﬁ’ 9@11 g%olféé iR Ek&&}@ d aQn

mecopr op- BSA, no ox- gl u scription
clolﬁele,r% =Sétmqh‘i;1 Eesclgmde) D mgnelSatE; ~1:lo,ne1m Fo=degeldsg G.o
nd 4g 0 47 show the prinmers used in the
ﬁﬁ SEQ ID NO 12 shows the sequence of the

TAC fwﬁe CHoRERD £0omGiiinals & /gé Rl foilafed aftlr @ rblddior 13
shows t he sg%éence of the TAC- MYC- V5- REPA-CI S- ORI

sedeshian 2eaipst ansRd apibadpin Baangpe e t1Hd C &t eriZEl161C- the

P A= PR e e e e i T AT

papadksdmlb@mes SEQ ID NO 14 shomgot g(é esEr Klgen gecegt %
Sho RS B SR TR fof B E AR O R AP A

ronBRE sd16cam agaﬁm&%amﬁmd Q;fl Bh&ch neEd6; D.=C8 B =

i nconpati bility group. SEQ I'D Nos 17 and 6 March 2007
neAMiR GO P2 pids n@tﬁ/tmwmsamun, antigV %mmpimld

e the CI'S DNA el enent and on sequence form
bipeid %%351353 Witem SEQ ID Nos 36 to 39 show the |

seq lﬁ%iﬁ@ﬁ) HowR PR @esveli G AFDNA bt seledtivg oh BSA drn
5. SEQ ID Nos 39 to 43 show t he sequences of

BM@W@@%& éﬂéwlchrgp ok plecteden B 2amM @xphsathipps. Bon
h
AR -m'é%b% gfh‘éﬁ@ée&e%gdm Cheld ﬁﬁ:ﬁﬁé%lf i B*ﬁ‘%ﬁy[l‘ﬁ%’?mg Ag.the

cons tron and scree
méroplop Gtlvielested/ieBB &, nd‘uxeg‘.lutemmneiéx Aatipegbprdp sdiv selected
interes nvitr The constructs 10 encodi ng the
OB P aE- P?lf”égg’%af hioee desi gned such that the

expressed peptide shows

Br_ief Description of the Seqixences

SEQ ID Nos 1 to 11, 19 to 23, 26 to 35 and 45 to 47 show the primers used in
the Examples. |

SEQ ID NO: 12 shows the sequence of the TAC-MYC-CK-REPA-CIS-ORI
construct, SEQ ID NO: 13 shows the sequence of the TAC-MYC-V5-REPA-CIS-
ORI construct, SEQ ID NO: 24 shows the sequence of the TAC—VS-REPA—CIS-ORI—
408 construct and SEQ ID NO: 25 shows the sequence of the TAC-NNB—R.EPA—CI&
ORI-408 construct. |

SEQ ID NO: 14 shows the estrogen receptor target recognition sequence.

SEQ ID Nos 15 and 16 show the DNA and amino acid sequénces of the repA

gene from the R1 plasmid of the incFII incompatibility group. SEQ ID Nos 17 and
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Is activity for the construct. Cs activity is defined

as the ability of the peptide to bind to the DN%‘M&%”ZOO’I

whi ch the peptide was produced, i.e. fromwhich it
transcribed and translated. In vitro expreSS| on of t

WO W81 Hct results in binding of the pepthtJ&HR2803{0pige0 e

DNA encodi ng that sanme peptide nol ecul e by
non-coval ent 15 interacti®n. This differs fromthe

14,08y Robsperior i G RO iR Bve bt Bradftgfe ¢
syg@fnvveen protein and the DNA it encodes, and indeed

speci fically excludes such interactions from having
any %ﬁQﬁQ Neg6 to 48 ghorthe paappnges ofpeptisienisplgted Rﬁ‘ﬁﬁ%lwrepent

i d
R R SRS A BB b PR 0T °
Esagdte &S the addition of an appropriate solvent, or a

change in ionic conditions, for exanple, the addition .
of low pH glycine or high pHtriethylamne. In the

- DRLASENEscFp8én oﬁhé ¥Ref@dn €xanpl e of non-coval ent
I ndl ng wou € non-coval ent i nteraction between

Dmte tyrasetit ngelpmndatps tqutlae canstmwzmlﬂ é@mn@lg th,@rhbtﬂrfs@l y ,

coval en 0
a ?ﬂ? Oflﬁ R aTeroaL) %‘c g1 %%Stpe bde ° ﬁg & spl aye eﬁeﬁst e or
enRbdibeiha peptide oflmterd@ﬁards @és%@écﬁsﬁch ﬂfaﬂ(ma é)h:@es%eblydel showe
condj tions and sol vents, that [

di sr
ciyrHyitnips therppustippia Cis acHyigs s?fmeé %ﬂlemhﬁmf &m&wﬁds % .
bifiPlo Jﬁé(BﬁEJ feom WhEh ﬁ@@%@{de%s bfoRhdeq %ta R5m W QLEHS T epA
I nds non-coval ent olts targei sequence ori R
tresatibed endateanslniell. e vsérdh Expoassitthofshe comgfetct Mssxeq:uémg ef at

sal t. .conce atlo r.eat er ral do
tl‘?zpepé}dﬁf @ Q %ﬂlﬁ% tg%‘f'me BiP Ef’ mﬁ@%“% NI?%“P ?‘g‘%m s
1n§.e?dc¥101{3 %ﬁ@lﬁf&@ﬁélﬁ Ehe t9%RHhElofWO BIT72 84, viidhQad A kllow for
i nka I'd require nuch har sher condi ti ons

the nossnbﬁréy @ﬁgn zw@monwamomﬁmnmbetwwmgo@@d the BBROIL
enicﬁdes aa%ﬁ ! eeed sgygé{?{aﬁg &c\{uﬁ?ﬁﬁﬁ' frﬁérgét%hé‘fmn%&xg %{r& pragfical

creas anmage recovere

use fornidrky someﬁmgl on descrl bes cis activity and
non- coval ent bi nding which allow the encoded peptl de ‘

or fa\loetcewertt Bindisggsters ipsansesosiation thatpay beslisrgntgd by
f
SRS g O AA BUEPhod i UL kel foadh it

' sot\daat omeqihngéen winicrcoaditiamst fow extaynpief, thientditiesdf 10w pH@lycme

e rom e resultin ture of protej n DNA
oriltﬁ% @1 159 psgnt PHfed E@@@@xml&ﬁ PR GBI he
biltﬁﬂl?@g&ﬁd BE ik %brﬂc@d&@n’! ﬁ'&ra% YRYech @W@bﬂ@ﬂn& p}dt&ﬁ aﬁ?lf a up

0 m nut es, up n1nutes up 0 one our
DiNa ng)lmln §on\{9¥seiw)w1®nhmv§erx§ Hinlpge isfornged fhetwess thvﬂ?é\lﬁi 0
an§ 1e enco ed B{ﬁ'}% 918’% tl%{dlﬁanpj l%r‘]-:\é{a&]et én é)lot%lr %V(l:lé F‘%ﬁ?ﬁfﬁgﬁ&g e
frdoh bi‘e&DN’A b9 Ionlo&i)ﬁditxoﬁs@ﬁd sotnplteat Wuld@lispii® nopovialznt WO,

DNUR ’t)tin(ziinsgI p)l(:c')teild:pDI\thg interactions. For example, the bacterial replication
protein repA. binds non-covalently fo its target DNA sequence oriR and can be
released from this target DNA sequence at salt concentrations greater than 0.2M KCI
(Giraldo R. & Diaz R. 1992 J. Mol. Biol. 228; 787-802). This salt concentration

would not'affect a covalent linkage, which would require much harsher conditions to
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twel ve hours or tip to twenty four hours or nore than
twenty four hours later. Surprisingly, therefore, Eﬂg

i nvention described herein denonstrates that such6 ch 2007
encoded peptides or proteins can be expressed in vitro

WO UP028E6nd to the DNA 15 encoding that pedGréB2H0FPRE

presence of other DNA sequences. The invention also
denonstrates that coval en® |inkage between protein and

reldR P e AL Sl i R e SRR Bl BB
rebbweeidMNAr otein is sufficient to allow selection of
peptides in,an jn V|t expr. essi and, sel.ection
sy st dncamet BYENio; ﬁsgﬂ% ctsweﬂ\em?g@ H?n'fiﬁ’@’éﬂfﬁ?“%ﬁlpg which
alld&dﬂhH lsﬂ:H@éd ﬂ@B{'ﬁie' dr By to TEAIRR bssoci@BE Witk the DMU edhsigodes
peptide to be expressed I.n the peptide expression
WIth b h@lf lifeshifigiealrty allmw@mdup@pudﬁ@)md dac @sspaiafe ENAn a

et SR pe O sty e G LR e bR e S’ ©"

mEeEY aﬂﬁeﬁzlllmg%slaplmxs OForcdxhifiile SKPEsESEHLON betivednlthe
i brary menber Igeptl de fromthe construct and to allow

ellcﬂ‘éed:&%f’tﬁ‘é pd DR A cryavhaliEe eigmde PREYHS B Ad Lo the

h in the
s A5 bl A E DS 8RR s e RS, e,
scmmng nr&tllogs oftilee uwanhmamyy theretiee bpapiddoet iﬁlmmteﬁpafml

ti.de ved i ndi ng, of the fu rotein
oo el ot dfrele crapbledinch e 0 Bt B Bt
twWeRREMbInS 8r ﬁl&%tt\hé{ty ﬁ)ﬁﬂl&t@ﬁ’sc&inor@ihgn ﬁ#ﬁn thihdHoads Yatdre pt | d €
may be joined to said binding p GCEI e via a |inker
NG

seq@elnwmglsotherpfom the anvienijonglesasib indemenstiaes thateudhi ng
f
engo%@r ﬂdb% %’11 rja;i/’ét(e)l é% Z)r ?%eés%cpﬁz%%&aﬁ%%%&o RERN es orm

pressing suc
encodifigihyt f@ptide ilVee presee® 3f ot}i@m%qﬁaﬁé'ﬂ Blhe invention also
PCT/ GB2003/ 0038609 DNA nol ecul es results in the
depnonstentes dhat pevalsnHkagy b@theﬁ arofairens) DN doneb epapiFesiei ns to
ve
5T ML SR KA SSRL R RN
bindiny protelreis sufiienitd Aol selectidnatl pepiciedia antihgro mgmizeios  of
th Ijbra . The sequence encoding the peptide I'ibrary
QAOnSYSEObnt jn a 5 particul ar encoded protein will
t h erebtmg REhe [)rl%ge%ﬂﬁwérﬁoﬁ higditaital W € fibrhiS nRUBRH, dah of
t hat protein. rocess therefore |inks the Iibrary
whitghhtyspdss epeptide to lpfnexaressgd 1] tbgpq:&ldc g paessipwy Bbirgy(hiprary
m{m Selfl gelllitl\ée %égﬂgea%ﬂlg\ Sl.llgalb{é%ﬁlg COl‘lS 0%) TBS PMCOER %?1! E{O

sequence enc

widt! HDNA Blgh® @lentd8r 6 blapeidhdlaks aldthe sbqiie@fee ﬁécessfu@l’[o
exanpl e _due to_a partjicular binding activity

| lgtiesegianol e dibie) S pastideriom bt Somegt B GG thepna

peBBRAAERD bR bl ALY LR IAGE DROPLh Rt FREn LitgadE POSes

e I nvention a |brary 'S ore a
Eapb pegtide inche brary DA typaaly cmnqir&'e a Emivh poxteis borumtsing the

lilﬁ%a?%ein?)grspegu%eﬁ o l?er;]:»’% de mvgl in %111%111% ¥ %he(%usmn protein to

the relevant DNA construct. Such fusion proteins may comprise further sequences

and said library peptide maﬁr be joined to said binding peptide via a linker sequence.
A plurality of such constructs, encoding a plurality of different library

member peptides form a DNA library of the invention. Expressing such a library of
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be expressed as a |ibrary nmenber peptide and each

contai ns appropriate pronoter, translation start

stop signals. A DNA |library of the |nvent|on MAIIIaamh2007
ntain a 15 plurality of such DNA nol ecu

WO%‘? UPAI%ty of DNA constructs are provided ng@#20031003860

encoding a library nenber peptide to provide a
plurallty of dlfferent liBrary nenmbers. Preferably a
11101e$.11t% 1¥s|1._1 n the &ﬂ%&&ﬂﬁ@%g%gmﬂdauﬁ eﬁg’c(d%ﬁ ro@i\fé to

ecu or exa aln nore
the AN, #4ifeh endodel théma Bnd]ﬁcﬁn wiiith @hdyhave b]a&ﬂ.@ansﬂﬂ:fe& alichan
1012 or nore thag 1014 dlscretgﬁDNA nol ecul 20, A

trpshitsdeia thadprseacsiobmany PherINA srofreplpsbigf egeods o ﬁ‘&b‘E}P‘EP?r%n

ofthe RGB! GRe &ﬁ%@@&ﬁ%dn@ e g@ﬁtﬁ% ‘ﬁbfa?ﬂﬂ'&ﬁ'oelr bf&ﬁ&{i‘i’é hoOf DNA

nol ecul’es. A peptide expréession li'brary of
péprh@éﬂ rncoded/mroteinovill tilresefert be present oﬁb@ENéswlach is bewndyio of
ich ent | nd.to the DNA
R e TRt R o SRR Al SR SRR 2 £, est on

blblogfcam;yacﬁfze fohie (R A5 Having B ¥RAInk QRiviE)to BR spedifidlitasy Of
| east 104 discrete 25 proteins each conprisin

nmlb@l HINA prapence encedigg Bwt:@aotlé% pHevag eelecheomotpepiidss a? y of
I

i Tt oREE S (00 BRI Y RS ol {80l BliE
a1m1f1dentlﬁbﬁmh obtha DWW Aodncbding thaidibeay memizerr;hptoie A pepti de

I|br menber n. be defgﬁsg s an_am.no acid _chajn

é’f 15 BPRoses BHiS6 LVER R 2 fibragy s theselte 2 RORIGHIGR Pys

DNR doRAAIER; ERh BAhciAomBlites g.fD]@X héHcd Eﬂcﬁdlﬁg a QGAMEkd NY

protein such as an enzyne, i ng nol ecul e such as
beexpresesg v liky arymﬂnbahmapbqud@nclwomamg ARpIepriateenrerndier, A

R 3569 e Boti D20V EoR 1 bt sleb s ©

plBRAHYHE such MM es. 2C pRiraligITNA tdBiructd e pepidedieckf
vari abl e or random conposition may be flanked by

enepdinma B sneatepepbda e meevides nlmﬂltwof differepfrlibeary t er mi nus
m&ﬁb&? fﬁéﬁ%ﬁbfgt ﬂmrﬁwaﬂ%fﬁ alﬁgffégst'f reReggnces my

var e or random
mclemms IFbi exampiaya DNAI lﬂnsaay g cordidin marel tlmsl Oﬁmsou: thang0in a

r ot gaffol d ¢h as tor or
m@ﬁ@aﬁ h e G 45 B wpw thangi Wfiblssr. The
peptd figHie%p R%lélﬂ%ﬁ&?%dde'ﬁﬁé@asta%pﬁﬁtﬁ o p&piak BeqiierES 0l d
once of nore than ohce, for exanple two or nore

ekpremé from Ditwery oﬁENAumlecaliﬁ@oAdﬁptgﬂete@pmh@npmmﬁthe

nven 9 brary nmenber

PR R R B RS eorR TorEo P S b PeR S0l nd to

cobrilently HuRi 6 @ gA BINfhGaBsied Bein. FoPexafigie] A paptitl® DNA
encoding a |ibrary nember peptide, a suitabl.e DNA

exprsamen likeary of the presqnh EPRLOB May BB fibestysof at lepsh A& tdiseratna

or s AR RS priCe SRARC Mo ReR AR OEATED © ©

DNAgudenkes. A peptide expression library of the invention may be any library

formed by the expression of a DNA library of the present invention.”

A peptide library member can be defined as an amino acid chain of variable
composition of at least two amino acids in length, of part or all of a naturally
occurring protein such as an enzyme, a Binding molecule such as a receptor or an

antibody or a fragment thereof. A suitable peptide library member may be a peptide



According to the present invention, the DNA construct
and the encoded 15 protein are chosen to have March 2007
cis-activity. That is, the encoded protein has th6e arc
ability to bind speC|f|caIIy to the DNA nol ec

WO %®ncoded it. For exanple, cis-activi W’GW"““”G"
function to allow the encoded DNA bi ndi ng peptide to
bi nd specifically (directl9 or indirectly) to the

oded it
b AN Ea bl ol A S huiabl R0
cmﬂpm;ttrou otay b2 dadked bpmmﬁ&lﬁﬁq acid @qmtesw the/Nnmﬂl/oh) é:-
rovi ded due Eoth ce of a el ene t thal{%?é
g focopstiainfhg 1""{}%“?’940 e%" waﬁeqamcs%e%w t
Eiftﬂrs 6f VhrighiE @RddY ccﬁ sitibh\@a f%ﬁe&t@@ﬁt Jaﬁo&ﬁibﬁtmns ina

cis-activity, and therefore 0 bind to Its “encodi ng
5 ksewupnicw. scaffold, sudhess acespier orantsi@p:apmtbermle befmgntenper

t,.
u3fteb g i TR PR ER BT b Bl eloiuRber Serhe
tiRneAdeRd: peRipldieo oZmofs tNA. el ement that directs
cis-activity may be_ provided in the DNA construct

t oget BHAYA sanptruct F&sm[ém e e gerserd mé(elﬁ@atmaaémﬁa%e DNA
e
chdR0l 35b 2 thirhek BRiAE wht B Bl endelth GUAMPLnd B 0TC
10 eivetinpyDNANAnsnco dnadgdidor todivk aicodihg b hibraryepdnise gepides

I.S] t | 20. f the C :
 sGEPRIE s pEBR hny iR BBl 1R N R e sthwenses
m@‘ﬁNﬁleﬁé@ﬁ{o a p%ﬂldetcaﬁ%lé dr %Hﬁﬁ‘t%%h‘&!t@ ok ﬁldﬁ'@cﬁlfy% the DNA

activity upon a DNA bi ndi ng peptide that is not
tapgst $pahgnge.ci s- acting by including in the DNA construct

~ such V
20 Oéﬁ %ﬁ@@ég b%ﬁ%ﬁ 3‘8’%‘}‘%’33@8 6) l}@l&tﬁf ? %“edrt%s)%mﬂ%eg ces
15 pxroemeasdmﬁerftemvdcﬁs-amfitp nThaFiQeremmﬂdqnotaNAafmmdhﬂygo a
cts with the cis el ement ,used, may

t hat
b%g SP%@C%IB@B eﬁPN @1 e vhirdepended itAForaample)cdy-getivisy
| pagithb a th Eﬁ&w ih@teﬁ{())ﬁ ﬁgﬂ Héﬂéa&g&gg&de%g gillgggéaﬁf}cqmv dﬁecuSNA
otindhickicthy) tcpthptal ge smyncb ef the PN Anbrinetimct &hich nmode:es raflive

se nce in a th the repA cis elenent.
thﬁﬂlg’éﬁ%ﬁﬁe ﬂ'ﬂﬁncet @nﬁﬁﬂ( §P%E"Septi de may bind to its
20 encafidife dablA, difadtivity B@pifbwaéaeaueeﬁﬂteb%er@e oSEPNAt e
cis elenent. . A suita DNA el ement nay be anéu
elementént divasiscis-agtivigude. éhat ahlqve@ur oresis ghe m@@ﬁn\ﬂl@qded bR a

fo Interacting wth
| Dﬁ%ﬁoi{smct ?ilﬂ]cersygcﬁﬁﬁ c[tl re%n%)tpiglgﬁg its encodm% scquga

f Intotien 6a3Ed, @Eép@ﬂtcﬂﬁNAfé&nﬁhﬁyeﬂ SduBAY ML be fequiskel viberd the nature
| roduction and rel ease of t he encoded peptide. Any DNA

. fghe%?éln&wénn%ﬂwmmfﬁé cis gethyifx an theseeassd peptigend
25 speg f)N%aélé;ﬁ{en tdl Ets N AR ‘?Eag'b% MH&H#%EW it may
e used as a enent ac tO t present
| cqnstmehtogﬁmr vmhehemmpdneodmfg aopepiidet tbds nger@bAweh mbeis | s

f the .repA-cis . .
elernent Ror exainple, IE the case of the cis element from the repA system discussed

below, DNA encoding a fragment of the repA sequence comprising at least 20 amino
acids from the C terminal of repA may be provided along with the cis DNA element.
30 It may be possible to confer cis activity upon a DNA binding peptide that is not

normally cis-acting by including in the DNA construct such a DNA element and any
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15 system described in nore detail below. In that

system RNA polynerase is paused by |oops in theﬁolﬁ('mé#lzo07

ci s sequence prior to the rho dependent term nati
ranscription. The action of the DNA el enent

t
WO MEMEH6r e al | ows the encoded binding peptTCHECREO3PIE

to the DNA target sequence in the construct from which
it was produced. Preferablly, the cis DNA el enent will
be be located 3' in.th constLr to .20 th

AP AR PPt IRth o S BBl PadiBe ot
tieanaic’ vath th fdtlegedtQsddigay boiMshided fethe BRL@ASAKCE Thi S
nmeans t hat these _sequences npy be transcri bed and

t r anfsifeanatiyelyer ropide thas ety Wit the cissiemeabmpiele Rag et tes
y o ; _ o an,
s AN A e
canprity the tequénce dtat ntecactsiwithi thereph pis elamenh eAlcaméively, the

' ._bi ndi.ng, 1.he hindi t.i de. bi nds dj tl
DRine pVA B b o\ e e i Brast BFE !
sépABR cifelerhdndi r ect binding, the link between the

bi ndi ng Egpti de and DNA construct iS provided by a
f ur thatapls DOy plemers sty ba ansbrileneant which gHowseqidpds &s-

B 5 R 050 PRSP b e ot
111?¢1iiﬁ@3|0i11901|w@ingﬁﬁ§dt_rotu @iéd ﬂmycri;ﬂimti) of the DNA ¢dnamcftathaim des,
r exa Sul e. pronoter sedquences to all ow
P8 W@%%@ﬁﬁﬁe 08#@6 ?@s%wﬁﬁf‘ept i de. 6ql\/ar ch 2007 WO
2 004;418%31‘314%5’%}# WEREDAR AR 8B AL pertil€ tolBs A RE &1Ly B

systemln [ CIS-aCtIVIty exists is the a cis
tha &N Agrolecuic wish edsided it yayboesod pd mBNAGlmagst asardingro the

in.. t d A, SY. ts pf, thi t
PR Beipt PREGrR R e SR ETVA RSN Bt of el o0
syRRUscriEAE 1268 dethi® Aoy SIni the kb6, FOTAI B8l iR craRE rilbditdy

repA and cis DNA el ements. 5 The repA sequence and
logpssinthre’ eisspausncerios orihe the depemlgat teninatiqnl tragscrption.

Cnvant i i _ i ain

iRt e O i tRtte o e SR ReB B e B O

tol the DI tergetdequeAde ih R comyrAetdiotn witish f#Waapioduad. shown in
Figure 1, Briefl RNA pol ynerase is. pau by | oops .
i n thaefenblydhecig @é‘@eﬂ%‘%e%i”ﬂb% fedogatrd ﬁap@ﬁﬁ’ copgjruct to

A P E Rl PO R o ol TR o

D dgsight] spqubhi. Tisisdineags thRejwte pepelicdemthbrirdssaibed end on,

whj i defi.ned di stance away fromthe terninal
el bb R g RNATE iRt RBGER e Cloab TR RATEs oo i or o

al . 2R8Qing 1o ﬁéjﬁ'@éﬂt mv@gwngtﬁebin&ﬂgg%&ﬂéﬁiay Be Bzl itehe and

Pittard 1999 J. Bacteriol. 181: 2765-27/72; Masai and
DNAggonstrugpresglprdndirepidy. da threase of direct bindipg3bsbindipg The

pe%ﬁgp@}é%sgd Jei&tﬁéymﬁfno&cgﬁféﬁﬂys BWEORA tglrg&%&eﬁéeéthg LGP a

i
en

_indirect binding, the link between the binding peptide and DNA construct is provided

by a further molecule. Such a molecule, for example a bifunctional agent as -
described below, will associate with both the peptide and the DNA target sequence.
A suitable DNA construct may comprise further sequences, for example

suitable promoter sequences to allow expression of the encoded peptide.
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fromanother plasm d can be readily determ ned by
monitoring for the interaction of RepA with the
seI ected cis sequence. Suitable repA proteins anoﬁMarch2007

uences and cis DNA el enents include those of
WO}("H #1481 conpl ex plasnids or the IncF, Iﬁ@ngBleé’Rﬁs“ﬂ

IncZ and IncL/M plasmds, which are distantly rel ated
at the DNA | evel, but whikh control pl asm d

r epl action._of a ng repA

or ot eRple L S dp Men 255y Seigledio i il Y 551
indahlShtibifi Khﬂﬁlasﬂmd fpligtion pR&In, ermBdLHA/[ dydtem. Adgkcts of

2393- 239??; peci fic plasm ds whi,ch maé? be used to

thisySyeiPIA oy @g@l%%&%@é@nﬁ inyqndiereas srelaived Belani d of the

oI SRR el e QuRaRErch il BF N Gt

TIRaiepA ofqueicB andicis BbﬂAl datanopresht inm & Boptradnf te  J.

277 and d
nEREREEL: G F RO PR AR R ERG: R [t SEFGE
diffeehd plahd eayRN i n SEQ I D Nos: 15 and 16. The DNA

sequence of the cis DNA elenent fromthe Rl plasm d
of Iiig beliaved dphtbrrepar-cprytemmasyors shown nigwal | Buefly NS
g S R e

tetuieatva @l &mamﬁnﬁl‘lﬁq dllewk hrensbdnt C+té1mlﬁabrdpm1ﬁptﬁiet W th
RepA an ch 2007 _ WD 20Q4/ 0227 .
mﬁﬁéﬁl@sﬁ%ag Sﬂilz %P@dé‘étﬁ‘%”tl&ﬁﬁl‘iﬂt mbfvgrt@ i ons,

WIRHIER 238 iSRS R oD ihe %hﬁlgl aeﬁlﬁ% Wiid Bt the fePﬁ cShifg

sequence are al so contenplated such as nodiTications
sequends (PsazkieOetiap 20@0 EBaﬂmmlwthSae?é)?”ﬂEBSG; Praszies and Pittardipe

1B 3 SRED I R A Rl B e IR R i 18 1 ar g
64999914}, Bacteriol. 181: 2765-2772). The cis DNA
el ement should therefore also be located 3' in the

DNA Tee pesapatibilitt of aRepA pranersedinm mplagmid wikgaissequeasrce.

; . "
sl SR B chl B by RERUBRE Ry oL YR BletiBERS of
R@NAwﬁlﬁhgeeﬂecsﬁqmmmncdn one enbodi msnt of t he. present

oL ords R8RSR RG1s TSR el el fhose of
ﬂl&ﬁ@?&lnﬁ:lé%f @Mﬁsk&-ﬂ@m In FB Ch I IAD, o atxnémspg astlH »%19011

rmnal am no aci ds’ of RepA cap a I'e of
arg ﬁaw@lysremat thé Bhdrievel,|bat wlmcls ccembbpiasmtath te,phteﬂlen MWgh

g 98 bt F S R X el ol TG B g0 ©
1308;P5&ier I.RY &N19901, Bdchiol. PNA2BONHNY $He6ifie pRsh®ls which
provided by an alternative groteln wi'th the rel evant

m@mu_@ fo areyide thesejsranences indd Rbplagyidofiths lslindi ng
f
indt B Do RO R s B S ERRS b Pl R, O

Pittdaaf. 10B®Rplepf Cilein rephicaida df hyIntB @laEhi. & @asitriclcl8 1Wl2765-
i ngl, dbli\]ect ly to the encoding DNA construct. Ln

2772). The DNA and amino acid sequences of fepA derived from the Rl plasnud of

Incll are given in SEQ ID Nos: 15 and 16. The DNA sequence of the cis DNA

element from the R1 plasmid of Incll is given in SEQ ID NO: 17. Typically, the cis

element is 150 to 200 nucleotides in length. Shorter or larger sequences may be

uvsed, so long as the sequence maintains the ability to interact with RepA and display
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alternative aspects of the invention, as described in
nore detail below, the DNA- protein binding may g

i ndirect through the use of a peptide tag-DNA ta %/[‘(%}12007
bi functi onal agent and/or suitable Iinkers. In one

WO WL t he sane sequence may therefore JFCHAEIWIHEGBEP

the peptide capable of binding the DNA target

~ sequence and the C term ndl am no acids of repA  Such

cieéa%cglglgjﬁ Ofifor ?&%%ﬁ?xﬁ‘ Sk Q?%bsq.ﬁ?u nsg §1ede t1§1Hsr{P h%% FE

or varran ereo a repA

seGERbEne elsmmm’dmm‘laécaduﬂlSastrb@jlﬁ&hbmﬁay 1,159 1upn® 20autibstidoNA
25 target seguence used. \Were the repA acts as a DNA
W’éli“ﬁg}eﬁ’b‘dﬂﬂ’é?’éls?ﬂ“e%th cis and on sequences (Praszkier

and ik Efs %fe%eﬂtqg * 1red@@1°€15ee[c't1?10 | s %@ éﬁ%llﬁ@?%}kléy dnd

requited  for ¢ s activity I ng
Pittad i1 P99 1. Batthricd. 183 p23766 27YZieTl$foaHENAtel®meﬁl‘ﬂhould\ﬂgmfore

SRR DR Bl o aBERisie Koplih. e

' 1e£Bh§igtthdHis QfuedBe, itk m@ pEMND @RSl phised llswiag tha \e8&de®n

be 30 varied. As described earlier, suitable r epA,
Pleﬁeglfﬁh@déh?%lﬁ?égﬁéé@um be -provi ded by one or nore

e S A R TS s T

| coﬂfﬁiﬁémﬁﬁfﬁk 6 G38héht dvivarihmteherend ngglabbe oPDNAMimting) mctddmg

o S i AT G REAT RO F35 1 B RPAB SERP PG o (e DA,

eltheh€ Nl SECIdiRMNhe BRA tarfQlisSS RALBRARRes & or@sefqﬁéﬁge nt

t her eof may be included in a construct of
for examplei thoriBasemnemee ongitero@ive aspects of theprssent mnemy, the

DY B e o R i ¥ SRS SR B e nl s
tafgbiSediRBdss Pcoftded by BehbdiEatoteil e ofgoRfdRito tirisequeaed i n

accordance wth the present invention nmay al so

In gephydf thege @lboﬂawwnPNérprvtamu bintkingds dirgspin, th% Ehengplifieas

S
S Y B39 e AR e B NS 1
alwmam\&mtspants of the guventionods dkEoriBedih may d¢tmbbalmle, the DNA-
su,bgtltutlo s, for exa to 20 am no

Profein findiemaype indirsctgap '@Eﬁ%ﬁ%@ p%"?i? BEPNA g, ch

blfﬁﬂétioﬁﬂtaﬁeﬁﬁﬁd?&@hﬁabﬁélﬁak@@' lity to bind to the on
sequence. A suitable fragnment of RepA is an on binding

seqliemneaspstt, Repane Lqiencemaubreclse prviteibish the cpsmxdmh | C h
coff BHFRGFE vt Py DGR afd e e e 5 1938 o135
Subk!& keR@érice @Ry b&lol BRHokhprif aagmﬂet@l egm deqlaalcvadrlamgﬁxeﬁtf

wldtype ori sequences al so be used, so long as
or grignt bpreakafdandesequangs Wblah rﬁtmmﬁethamﬂnty fobindstorgke DN
r t he
SRS LITRD e B (S0 LB IR 1
orif seqidngesoPrasziidrend Bitthisl 19991]‘1 @Bacteriolpl s 66Q7V\E)tahe aqlhlredad
for?ﬁ?srs %8{,&@13) iuicﬁ)Ng %?ndﬁl% FEon) {n tﬁls agpecr{a ere teore 816%1&. target

sequence is an ori sequence and the peptide or protein capable of binding said target

- is arepA protein, The position of ori in the DNA. constructs of the invention may be

varied. As described earlier, suitable repA, cis and ori sequences may be provided by

one or more plasmids, For example, suitable sequences may be provided from the



10

15

20

25

30

bacterial species. Isolation of a repA famly plasnmd

from (for exanple) a 20 thernophilic, sulfophilic,

hal ophi lic or acidophilic bacterium woul d provi deMarch2007
cis-ori DNA that could be used under the current

WO%"H&@FI"{“?on at elevated tenperatures or eXdGT&HR20349§3860

salt, pH or sul phur concentrations. Such nenbers of
t he RepA famly would be14advant ageous in isolating
I u
Inﬁ’t g) ln%ﬁ&ﬁg%{ﬁgxto? glr?gl?cgﬁbﬁl %ﬂk g P glrg lln%§ egﬁences

DNV setuseficd of teosrbiraia thed thshhd &ﬁnaeis gmeﬁch smm Nmml ns
can readily be determ ned by nhonitori ng for

Thlﬁﬁf@ﬁ%t@ﬁ.%ﬁ fraslﬂelﬁélﬁx@m%bwelﬁdeéﬁneﬂ Ps%aatéw&%f therpg
mpéh?t ofs. RrDIWE 'c&{sﬁu& of 1B ﬂw‘eﬁ%ﬁ@ﬁdy%ﬁlﬁ'ﬂ@é cBﬁ‘x?feFefo‘i’ir s@q&ﬁce ot
describ reference to the repAlcis/ori system
ma‘smelludwm fragme_lﬁt theweef vthicllisicapable ofibeimgboara hpthe repiA protBINA
bconst uct of the invention. This construct conprises,
FHONFS to 3, a pronoter 30 sequence, a sequence

enc o Rep A phdtdh 6 i RIBEAnCH Sith &&qnesantsmu@mmm@od i ng
a repA protein, a cis DNA el enent and an oil

coguiseh Baemept preyarignt of Rep/pigalong ge ek satiagt & fgament ofBerA
%@a&g O/ a%ﬁl%z é%;ﬁ%@?@ﬁ@&@d QP gﬁéﬁc.«} aﬁl&h %%E&P b fPa%HwEtf dm

e pronot bol ynmer as
Repe'padiacinde fubstitutivat |f01rex&1u]ie,tat os2, frup sl amino hchds witlgn DNA

RTS8 B R RS2 e AR

sehitficd. | Ds@fayle fﬁgﬂﬁﬁt@?R&lﬂk Q%Bfl%ﬁﬂh%ts&ﬁxnégb? R@ﬁQAOrlS

protein is then able to bind to the on sequence,
sequank&sngzludﬁéh':@ﬁ vbith drepreseiimwild typp plagmids e dﬁegcrtbw\above

Con tru l.n._one I br ar nenoer
AT ol ol e s Tl p TR oo, bl B o
vagifintt BEwildghe bri BlgaeRtndy aldoVrisdd, & 1@hg§slsuclﬂ&8&qﬁ%nm
Nat| ~Acad Sci USA 80; 6814- 6818) In this enbodi nent,

maipginy thesbality s Braenisndby Repdu Enelat sis aghing mandhessaf theay be.

R A6t ST B £ PP R Bl BRI AT R

omnhndsl with a lanacblmsrrangeuat @e R;apA piesmid raa;obetfmmzﬂsh different
In V|trotr trans| ati on. Many

bagigil PR SO IERRFLE A AT Ao KOO LE GRIBIGE | n ¢ b

théhlophifid! %ﬁ‘lf@?ulfchﬁalcﬁihﬁi%’or E@i@ophi‘% @H@éfﬁﬁn WouldRovide reﬁTﬁ or
SP6" pronot érs, anongst othérs. The pronotér should be

cisapyrs PNédthatgbuldl e ugrdlupgbes titei ciend yentinnet elovdtel temparggised.

15 The repA fam |y of t i NSl Y,
or oS sE R LBt vouPhrg o o e S SR Y
wordhbeCaav altaRbiisyin Roladhdigbr iy Snedbls Might BN bR 0 dirpd nipltigE NS
coutd be used_in this invention. In a further

undersaeh sriame consiitions.sSuitable Ag stavanass frapergn gembiantios Wiy be
sel%gtgd’ E&eﬁzggﬁgleﬂmf&g%{ %3&@3%@&&1&1%& Bmdifing o9 H{g?ntér)acuomws

leve ng suc
RepA with such an ori sequence.

The basic principle of the invention may therefore be described with reference
to the repA/cis/ori system, as shown in Figure 1. This shows an example of a DNA

construct of the invention. This construct comprises, from 5° to 3°, a promoter

sequence, a sequence encoding a library member peptide, a sequence encoding a

repA. protein, a cis DNA element and an ori sequence, Briefly, the DNA sequence is
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20 proteins, capable of binding the DNA target
sequence, either directly or indirectly, in
conmbi nation with sequences which can confer 6 March 2007
cis-activity upon them Ci s activity nmay be conferred

WO /BB ndi ng protein that does not nor mai AGIGRA0OHEES s
by including in the DNA construct a DNA el enent that
directs cis-activity suchldas the cis el enent of the

I
AR R RAT B R, TR BB s
te@hihatidofhction preagnt dinthod e DNANAeridnin chinseg tips RIVA ipolymedakd to

construct. fromwhich it has .heen

bind to th
P%u:sgﬁél}l? Pﬁégf th@qP?naﬁ shhig allgws t t}ﬁﬁ%@@%ﬂ?& ary o
peptil Atleratied ONRLHICToRRMs IR LAE %ﬁn&@%&%ﬁgﬁeﬂ@e, DNA

el ement that directs cis-activity (the cis
ligtiegihe encofledyproteindo th@pm@:ylsmm conSiedth an el enent nmay

further co on o
c1t PR SEh T REEN A Br A ittt oeago
tha m;;m c@@h@l 61,1 DINY 6F thy I8¢ iliimid 30 (Pt B o8l 0983 Puge Nl 40,
am no acids fromthe C-term nal ﬁortl on

A%d S%H)&A ’Wﬁ@lé‘r@ 18)aindhig enybgditeng obey librowy meythey BYA7 46
seaﬁggcerg@gt?ﬁ ne VQ\A%?&E%F #@neﬁ#\a&% Q%E?dr}rl:e onf;ﬁNA o 1!(1? ﬁ‘ﬁ@)ﬁ@@ i

I'nte
acbdhngder, e the Sl endeofftherrefre DN ander the cputtond ef msappnopllnatas t he
Ci S actd rans osases, Tn5 and qnZOS ano
Prgifier ad § HReE8 108 Ay o TRRSCHpHRARsIptan yon
- suthBE ﬁfolmogers a}re kSt 8 rtHo@é sklli]e%%@th@léﬂ shBH asAROard® dac
Der byshire KM & Gindl ey ND. Mcrobiol. 5 1996 Sep

promo@eer o TY. TIOMAPE proowiersy alsemg;mth@s, Tt prometep shoylsrhe

ent 0 L d sequences encodi ng
uﬂsﬁg fstfgg‘gal%/ep %&erfgﬁt[enée% BI%B generate sequences
enc qtlﬂemqﬁ faﬁﬂsreﬂp@temfs zsvusé&heiemey Repéf Rsmsledieelairaion.
encodi ng_variants of such fragments of . RepA whi ch

Othas weelptad ponscoyplentht bjnding disacirgPNANIRding pratens sould baent
“S'L“‘&]BHO‘[“S%"%E‘H}I nto the DNA construct. Such variants may
I'nc

ude substitution of 1, 2, 10 3 or 4 anmi no acids
wi t An a firther &fbodimant nexctid achinl é)I\M bmﬂlngi)rdf&mﬁnay'lﬁee repA

ooy o Pavill Gt et Ry (e R )o B %fgﬁ%veﬂ?y SSREBeR ! g

préfets %f)éb‘i’é SﬂbnﬁﬁngthAQéléetﬁ i3, BB GicBily Gtlifde £in
use(f non-clis.actin rotein may be converted in

combnr@tlwaynth ST wlmcleceanpmfer cls-a_@wrmupoexhﬁlm sCip pstivithie

D
w3 Blet 6§ Phis B b ool ABiel p i B Beting
in @RIHNAGEHtuOICAM A klemRif thit ARlédtOcid i@ty such LOGIER tlefndn NO
aci ds 176-282) has been.expressed in E. coli_and shown

of il rep M aystesn. Yush an plament may b insludedsiocanmebattheDNAst r ogen

bifh i i€ Hhd otei
R DA A g a5 BIBDS Wffovi
wi{l ixrccko dlie ]ENA&bustruﬁG’roilrﬂQIﬁch iBhasceerir aiscrybeﬁ Qnd BheldteB8385;

l\/hd%r et % Resear ch ]1 %

1 0ne em odlment asulta e DNA construct may therefore compnsc the

DNA element that directs cis-activity (the cis DNA element) from the repA. system.
Such an element may further comprise DNA encoding a portion of the C-terminal
end of RepA, preferably at least 20 amino acids, more preferably 30 amino acids, up

to 40, 50, 60 or 70 amino acids from the C-terminal portion of repA, wherein said
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1132). In one enbodi ment, the DNA.encoding this
sequence is fused, preferably at the 3 -end, to ég%EhZOW
DNA encoding at |least the |ast 20 am no aci ds of ;

DNA el enment, and the DNA up to the o

vl
Woéﬂgﬁ%ﬁfe fol | owed by the estrogen recept JFT"%BEP‘B@??’S“

recogniti on sequence (5'- GG TCAGA GITGAC CTGAG CTAAA
25 ATAAC ACATT CAG 3', SEID NO 14) which repl aces

ﬁtg et @PApANs Ea@m%ﬁ iﬁ&%&ingsﬁqytgagm J&}ﬁen%ﬁﬁg&uenc e(s)

I nterest nmay en be jolne y a region of DNA
censbrueli Hya Brtherexithple paritinosuals ackhe tis keing transpodaees SIndemd

I . h
e Pt AR RER e Rmeal DTS e B T o

- Baeeptiento8s Augn 67:429-4321 Derblsha KO ROGieidyINIR NGl Micbiol.

E%;b)r essjaon of this polypeptide directs the estrogen 30
1%t [ol20bED)« BNAreacqdiEfeguesess 9k he erespit Bwaion iy p| ace

: od] at
e fked BB e e W L O R Rerk
sgqueicas enodiyg Bagvenciof 200 Type REp 2 000 R2&4Bcoding variants of

PCTI GB2003/.003860 ,17 . capture.on a target protein.
o R TR DA b e
irdbipeMitddant Rl IATBsHstrdddr SENA RGOS EIRG X ubARSIoRMF 1, 2,

proteins of interest, which can then be recovered by
3 poRamgdcidn within e 20uptitreacid(-igmimabefifiend. sever al

further el e i Vi expression_an t el n- DNA

conpl St B of ol dsbd B € B 37 DR RRE RS BB
Ahy DNA ¢tlethent edpable of dvafertily Gs-amprpachnon-did actpppiptei0

oéEer bi nding proteins sinply by using the cis
cPygrbsisEhent and a sequence encoding at | east the G

t er MAlonas RMIRoBHIE RicohRRA inQhis KA1

el erre%?{sonf rom agqg?f T ér nt c81|53P(acltni %a%gysﬂ%fﬁx%lﬁge’
nadiectusiers thewstrogen £0eptar L binding dnineidi(BBDBY) canlbielbpimreited of

. random.ze i ndi otejins, such zinc finger

el RS TGN PR Theosleoiea sigbigs DRA bindi dontet

fra@henk (abrifidacitR 11 T&287) Rh<Lh R ekiifesd@in EOLolEa BIRIvE: to BB the
screened for specific binding to a target sequence of

the gpesissioulls siganded RRNA @egtiogen sgceaphir dar nvelsetidet he on
L OF d
seh6rd Wit B8 GHRRS B Bl GRS e BRLALORGRR S T
199QPEi0]§1@ﬂ1'iﬂg’ 2568ATR18085; mg}aﬁial %ﬁkl HEEB,?NAQR%E:&CIQEIMI sEn
Lhc finger proteins. e | .bl ndi ng, protelns -
llﬁﬁﬂﬁ%@zﬁ %gé*?neatsﬁwﬁ%%e&qq@ng ﬂﬁ?%ﬂ‘&ﬂﬂﬁ%‘ﬁ%ﬁd’ﬁé@&fﬁ‘&&t and
o el _
tht DSt 6 DRAABRRISEt Rt Mg DR gl MO Bl cis
DNArejpanenf and the DN Ampyto tladuti teiyommad foflowed hyohanestipgatredepemr
5 -end,.fto a peptl, t e ' be
widgirEenishR sByBER (S IGAGY REMA BT A EoAST A A an
ABSBRCHOCONTT and-3t SEh D &O:qfl}jwhﬁ:l??egﬁcésﬁl?er 8 Ragiingh at

| east the | ast 20 amino acids of repA, the cis
segireapie The Dhfgsequanes(DAInigest may Hen bajoinsd by a cagicnaif DiNde d

en@éﬂ:liﬁ?&? AL,8619 5hind G4Y ?1{{1&3?, 8 ftheI g; -tegé &6 t% the estrogen receptor DNA

fragment, under the control of an appropriate promoter and translation sequences for

in vifro transcription/translation. Expression of this polypeptide directs the estrogen
receptor DBD fo its target sequence, present in place of the normal ori sequence, on

the DNA encoding that polypeptide. Protein-DNA complexes can then be isolated by
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Expression of this pol ypeptide directs the zinc finger
protein to the target sequence of interest, pres

in place of the normal on sequence, on the DNA 6 Warch 2007
encodi ng that polypeptide. Binding to the target

WO B0eHee will only occur if the randoni sé§T4BIN3AE860

finger domain is capable of ‘binding to the sequence of
interest. Protein-DNA conI exes can then be isol ated
. b8,
S e e U R A e
alh]mﬁgélﬂcllﬁﬂéliﬂ fre mI\IAJI encodling) pa:ptndesmlel otdarofrserea shigch anay

ﬂlﬁ? Eet Epered & EQE» @{eﬁ %\ﬁre 1?}?%1"19%9*@@%69%@ ' %&f@f«ycles
of"m 'vz?;*b e%ﬁr@ss‘id\eaﬁd El%téi@@%%a‘%ﬂ;lé%)&aﬁ%msﬁ@ %et%@d@dh%ér%& d

further by performng several further cycles of
previpesly.expr essi on and prot ei n- DNA conpl ex capture 6

e pia i g e SRR prmlL SR DN MR e

mﬂ?lytﬂ?ﬁlsﬁélﬂietcﬁm eleBRAHAD 6 SsqubiRe efXOANP laﬁleasﬂ thelae case
of, a DNA bindi ng protein-target sequence pair, or it
tepppipal 70 gmingpgids égltepff ¢ sapindenhRIsments gem agiifire cis-acting
Syslgﬁqum{e A@o:ﬁtrﬁl;’tg unctional agent and optionally a
see Figure 4): 5 In one enbodi nent, DNA
enc dni antgljlea epbplimele, ltbeagicahf retdongzed N binding @rdmim;l such

et equence | 0i n o the
osgte et PG o iR S S DS PRt bY aledls,
of@RArhS18 ahdyybeR¥redhell BSspuRi I bildy 162Gt Bluanck beitdddse(see
amno acid |inker, under the control of an

Flawp P i thisreanbdisnent the opinerogritin seananenofyerfumar bareplseed n

e A leggt stegl?eg‘lﬁ CJf' uﬁ& 8& %{d rtl?e'}fﬂj %ﬁt&r gpthe ﬁ_e%Aﬁ%’B%é ggqo éltﬂzg b?NA

litpeptof adimsisdd zilicefmgerrrdmtemg tTihy DNCA bihdindAtei tigredfore act as
se nce. Optionally at the , 3 d of the. l a

%Bitbrwe%ﬁ BEtides ﬂeerpéotemc oot ':H@Ji%& the bi‘@% tafEst

se l?e?&e %ths %gb&o'fﬁ&bﬁ% dbodi RARe ﬁllﬂg,%r %Jo eI ement,

on target sequence of
adﬂamgﬂty t@em;}uﬂh aishaviyenigo e peptidy tagcannm@evlacmbt ag. Such

DNA, | t b ingle modified b
e AT B PR et sOenaRe s LA i o
thé DR ACRERAY fﬁ 16AGSRS 1800 amiddeiciaD6e RBY, thecil BODESlerdént {48
3'-end with, by way of exanple not |limtation,
therBNéouy te shesuioeqience followesdydhaitarget ssqusnéerof interestor to i n

Ex\énés&o FI',S] pgﬁzg Bae § e%tsltil br.ary, Qxl\ll'%otem%gunc% g g@%:fe}?c of

unc I ONna age one

infefest; prefedCingez of the dorianeti ﬁe@uéﬂﬁe, oha@liedBU A ef@dirgnbat Whl C h
be at the 5 end of the DNA in a ratio of one DNA

pﬁnsﬁﬂa@w@n@mdmaé) BHBTgst e aRoes UHh‘PnlmﬂcEfdﬁThé rangpraisgd Fag
firof A8 ka éﬁ %Eﬂl'hd{ﬂ i Bk & mrrcu eﬁme%e@bmw N4 S a

I ndi ng ag at can rec gnlze an d to the
coppiEke@n tleg bmﬁmlatedrbayamwe avitb @dadinggtrotein ewh&h reqognieés t he
theDIlJ\el'%tldc taag TER - te:%nnus fhe ﬁ?s)fc% ng%otgmrfog ypeptl e. l{?rabouﬁd ISlt}g

can be washed away, allowing enrichment for DNA encoding zinc finger proteins

capable of binding the target sequence, which can then be recovered by PCR, and
enriched further by performing several further cycles of in vitro expression and '

protein-DNA complex capture.
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bi functi onal agent can be conposed of an Fab fragnent
recogni zing the fluorescein or biotin tag on the{St 2007
and anot her Fab fragnent recogni zing the peptide ﬁm

25 encoded in the DNA. It is clear to those skilled in

WO Pp0221¢ t hat this bifunctional agent caPOBEBIR3ER03BeH

many di fferent nethods such as chemcally
cross-linking the two elldnments, or by expressing the

b SRS 1, B R LBl bind ity 6 o DRBSSRLY ©
scQ@R04, ferTeRaghly ﬁfﬂl@@hSN\BS’a DR ASiRIA reoteil@irg@ X ejuesde@air, 630
The bi functi onal ent may be bound to the K DNA

it ggh i indiresly; te thed A g5t é‘*‘ﬁg‘?ﬂﬁﬁ foyrexppple ¥ig@duidactisag i de
i 6 March 2007 WO
a%@ﬂ?é&@i@%@%%@%%¢lg%§%gr iSSI $Ee fusi :)(r:] protein
i s thheme dstedsent, DAA eneddibg ap@hdd: g which is 1tdt eblDibind
. [ bound 1 bifu I Th
it oo b eeesralfiipar ofed o > S G GRS EE BNG by
sehit@cq OTNderd SFBHallPby b %\ ioRiof DNN dneftithg AHEle ainb @idt O

rel ease of nessenger or RNA}C&)I ynerase fromthe
lirglyegs, undep the c@!ﬂé&@%@l apPIoRFiete ProFaLer prigtaBFlAtaNAGUSness ARy ik x

t
DR BRRIAENRLERS s Rkl RERIN £ EpcBlitle B RARIRLAR, 478
thd. Elg:od)&!ﬂiepﬁk& 1% Hl{g(e&hidim?]yeo }.hie mﬁetaﬁet)fequdmm t();:uione;lly a{: the)
ndal rec , u SPeECITI Ca ar .
3 @d et 'ﬁﬁﬁ L@rytl'ﬂ@ﬂiﬂ’ N seatyeeq i e 61&9 g et 145;;?(8
afiay acn!lstcif by ej)Apé?ﬁ HeUiEDNR Rl GRE Buth®f th&of? 'Ea?%e@ keuiR¥ b

particu properties, as described below, and then
repAy. Ehi@aNthagttheluemmyrbg oDINAy cumiprise &8 BNACtag.i Buchd DNA

t hat te bi functi
tof %00 G Mot b oFor ettt A SR B ek B ORES,
cohftficPNALGORSHE tlethelPiesBfeNREEDNATMybe $4RET Sie fegd M
the protein without the risk of damagi ng the DNA.

wigh, by sy o rgample mpl lanicadion qnoleylen sush ap Beprasceld opbiotimpt ur e

g;n% B%%?f»]mg egélvaésf%u, tP%JHIQ'Q gﬂkezg?rl %ﬁéu& A gﬁa‘?ﬁl‘{gd Bz

blﬁlﬁﬁtﬁﬂgll’ugelﬂ,eqik |ﬂdeﬁomf vifieh ie tonscoghizé mideimbio,thedaigeth can
t hen be recovered and, enriched f er b

seqrepfoVFBaL R Al e fﬂ@ff %Dﬁﬁcmégat&ot} Ofe 9&’4% pgment:
onsmﬁﬁ-gahag ﬁm@ee&ke e QtRE Ambhial ?&tﬁ@ramcﬁom tis |

escrib previously. Additionally, under this
a lendbugligeetthat cattuecdgme alaiwbibcétobhamptmlh tegwhicly maf be encoded

ot B Aol G TBons 0 FeBoS el SO B e novor e

blﬁxﬁét{bnﬂrhﬁelh 'cé]ﬂbel’h@rr@bééﬂ‘éﬂﬁn khHagmentrébop@siag HeIRotebRin
getl all owi ng nul tival ent display of a
or

N tageo Nés@@r@npﬂlﬁrf‘ab Jragraent ggbgnizing the peptide tag
enEak ﬂ-]ft‘ﬂé pRrA F&qs Q@é@toeﬁ{ﬁ&%{‘lg? e 4l t‘ﬁR SR BBhdl et BY
way of exanple, not Im Ion, sord po ynmers can be
cag bemadelsy :ﬁénypldﬂfeye&it hiythedesuals asnﬁhxhxcaﬁy absdimkinglterteni c
elements, or by expréssing the two elements as a fusion protein, or as a bi-specific
antibody. Said methods of creating a bifunctional agent are given by way of example
not exclusion.

The bifunctional agent may be bound to the DNA construct prior to - -

expression of the encoded peptide or may be provided during expression.
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conmpounds, capable of being fused to DNA. The DNA
construct of the invention 25 may therefore be

provi ded bound to such a bifunctional agent, 6@Mﬁ§h2007
to a DNA tag as decsribed above which is ca able of

WO 4/3746ound by such a bifunctional agent .PQTfREPQ3/003860

enbodi nents of the invention, the DNA constructs
i ncl ude appropri ate pronter and translation

ot i Eon oot fbsistoed Bt 8@ it bRh gl
wRIIOBRUE o thd BifundBoral agemOTIRY }{bﬁﬁd&ﬁ%lsmnm aft AR BS - '

The pronoter is placed so is operably |inked
baugd by Ehepsppgnd §1é@?9@ﬁ>é the bigpnctipeal pganb REIPOA 1@@@%0 IRRsEengeic h

RRAHATS Rtk G RRERo o, SRl ARG ERRI0R2 740

campibewhgedth equesm:d;pob:pemudﬁ dm&BNAtmytccmmg tha peyticle blee

) . Ln particul ar ch DNA nmay conprise DNA
hﬂ@fﬂ@@%ﬂﬁf f?ff‘aﬁﬂletal@ agery, %W@Hdeovg%ﬂ% 3 lfftﬁqr?fﬁl& linkedy
m%MéHﬂE}eJdt §pe9!i’i!€all Tt'&%h%%ﬁ‘&t(ﬂébbc aﬂﬁskmg'thfe%l@c&ﬁ%jﬁeam no

acid 1inkers w f hi n the expresse usion protein
DNA qeastruictinltizs wan 1tf1$ poshibledo somden doragiratein baking pamgulane

uded e .pi ndi ' to the
s 5 sk Pl fomeh Rl e ReBR LN
lnﬂdeﬁ o thexfpesteinC By Lising bifunpticihPAoeftatRerangh dﬁeélént bmﬂﬁi@t i de
protein expression |libraries, |linked to the DNA

beé‘ﬁ%@@dherigotsﬁ@ml Dl thsdN4y apnsiragt &y be, gopresptifycperaratpd forhe
thgﬁ%oé'u?gltﬁ&ft {lﬂé'rﬁyof&br glﬁxgﬂle Ahe followng steps: 10

nstructing a usion proteins. A DNA
| i brPastyind?NA eptypleles carthar ietislatal byaypﬂua: df usargbt pmtemh\lA

OB bRoReB e LGB E b Sublotl et b e

Dﬁﬁ%@dd‘h@sﬁm@@ Yr frofeRg bﬁﬁteﬁgst th%smai Blagre@ovtalea X bER,
amno acid | nker 15 w der t e control

andwpn@kpd Fuasther Yyrpsrforeing seneralutther aydasa il ep @:pxeseapr_l and

ndln si.t e and, sto odons, in a
prhle PR omBleR ol ftd e idbs Bl B BRERC 0t he
peptaddRiohall3] @ider BRRS6GMRAYHE DNA &6 Lol digctly, fort he
exanpl e of thereAErotel the DNA (such as DNA)

emmak&ww@%@ﬂ@n&rt@a 1?3&&%@11@1@@;@ mokvaesi Sueh & g
pof 0 @bl confinorR thaft oﬁ{ agmggaeﬁlgxﬁ&ﬁggoukﬂ%s L?é ﬂ@rg,gptﬁﬁ

equences nay be I nc const

tag] @ldwging amtnvalfentdwlaytoﬁepemlde aspaéssion likratynmolemban afinm  DNA
cts, ., are designed.to be

rar
Cogﬁ}l’ﬂl%i/%D%érenF% 7{1? ?Yé BeRtidptomeyal gxac“ill% &Pt i on.
linE¥ROE SR Q0 yARA cﬁx‘l Be &ﬁl{b%éag)f B1ydthWedelal G211 ¥s Stﬂe?r'p‘aﬁnnenc

proteins. In order to allowcis activity, a coupl ed
copgrownsis; capable ofihsing fysed todINA.alsd BNAGanstRBt of el imemtiemt
m%é@eret%\ee bécgn?oviijég bgt)l(l{drtg g&ch a%sﬁ.mc%oﬁ% agen¥, or boundjté9 371 BNAA’{ag
as decsribed above which is capable of being bound by such a bifunctional agent.

In all embodiments of the invention, the DNA constructs include appropriate
promoter and translation sequences for i1z vitro transcription/translation. Any suitable
promoter can be used, such as the ara B, tac promoter, T7, T3 or SP6 promoters
amongst others. The promotér is placed so that it is operably linked to the DNA

sequences of the invention such that such sequences are expressed.
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267) may be used. Expression of the peptide, such as
the DNA |ibrary nmenber peptide-repA fusion protei
in this environnment, will result in binding of tiﬁ arch 2007
fusion protein to the DNA encoding that fusion

WO MP4R2214h  provided that both cis and on FEGEEHRMIL03E6%
present. When libraries of peptide-repA fusion
proteins are expressed 302G n this manner, this process

resul,ts.in the oduction of libraries of, protei n- DNA
ol TIR bR IRy SlmRer geRtenEry et SR
sRRGBIdadaly It cufaE,%ﬂéIﬁDNAQﬁede fi6e DA Bblated@om cDNA,
20041022746 CTUGBZOOS/ 0‘038 0 21, DNA fromwhich it
olffpigedloplp 4 shuflingfpad spphedic DBVW.ng subsequent sel ecti on
of t ' rotei n.of i.nt.erest...a th
o ncolENR SR a0 P it Bidh adiB el iy i sibesdd
fusioh E&ftéiﬁ.lshﬂgﬁrtbﬂb@m ﬁfﬁbh)ﬁ;zﬁzﬁ&cidﬂin%bﬂomggﬁ adcided ef joinltBe
nethod, lihraries of at |east 10x0-1014 DNA
DiAalgnng rerufaRepsy todhrdiprary mgeben pepider j es, can easily be-
genet abfthe t@th@%ﬁ@l?cwfﬁg%itﬁ reRE QY BRI URURRDSdiRRE! VI TY,
or reduce non-specific - protein or protein-piotein
papfitle erguoteinsspresaipn hibragickd Hokeduo thedPNAersoding them, can be

s e R S b e st RaEleo e R TRl o o anc
bl ocki ng proteins such as bovine serum al bum n (BSA).

10 Sel ection of the peptide of interest. An in vitro
Corspusting odiby s S50 priokindr y produced by a nethod of the

pres k ' : f :

D o DAY, pepRacTBY pa S e BBl Wiloinea
pdptibs eapyblerafibidaingsc sledied tdrgat sq@pice.dach asiatcls atippDNAcul ar

Aactivit art,jcu bi nding affinity. .. ,
bipio BRI cotrreee ot B e inedthee undegid s 11 om
wilet $hBEGHi] dfn lﬁ%proﬁrﬁ’fe FEA0RE £ vl d tRISAIAT ordHokothd Y

enr| chnment techni‘ques. This can be acconplished by
bindiap sitepstarhardi stppreddansdu e fmapndrenitabledfoipin gttmi exprsésion of the

[ r.est, such as .an antigen.if the r-otein, of .
PRy meb G oy Rilnabrotete 1 g kv edoRs Bt e

thODNE. GOdhl 8 DB fTibRey mEMBéts A8 filsB@toSHY fept HNK bﬁﬁingbb&%

|late well, or in _solution, for exanple, wtl
D Ager aazmenidhareaiahbe sippndowegqispcas sy be énchdedinghe
o] t face Iy
coBpe EPA Yt IR B A e G SRAAIEA Bl B8 v
constaustzatradtsighddho bé dvitable garielvitre trahdoipidniagd tahslatigand
interaction. Follow ng either solid phase or in
sol ution incubation, unbound conpl exes are renoved by

' . i.sekat ed by di srupting
E"?}?%Ea}?@g’f‘f gﬂﬂ’é‘bﬁ er%{?i&%ln %?T‘gl%’? %arg'i ng pHin the

wel [In onder thpllayt ¢ipactivisy, aeduplhioasterialdrapsvoptongtkiniiation i n

the art suych,a rot ease di.gesti.pn or, by.rel easi ng
ey B Rl Fe? Sy R et LAY SR a0 SR Re R
26PNRaPbe el [BpRistindf el fepide, Qdh hothe DN KbirQry infegabe PA- OF i

DNA bi ndi ng. DNA can also be released by one of the

Pepiderisnd fusinppeoteln, ip i euyirppment, ksl indindingyef the fusion
pr&EfB% fegsha encoding that fusion protein, provided that both cis and ori
sequences are present, When libraties of peptide-repA fusion proteins are expressed
1in this manner, this process results in the production of libraries of protein-DNA

complexes where the _protein attached to the DNA is encoded by that fragment of
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Al ternatively, DNA may be PCR anplified
directly.wthout release fromthe conpl exes. 6 arch 2007
Optionally, DNA not bound by the binding for exanple

roteln 30 can be protected from degradati on by
wo;qgéﬁo b §%

&cific DNA binding proteins such adCT(BR03/8e8e0
by way of exanple. It wll be clear to one skilled in
the art that many other &IMarch 2007 WO 2004/ 022746

oS e, Y A B, B e

pepitiaQu m&&fnt ckfaﬁtemtemﬂnhe ]DNAIeﬁaﬁlﬁngami ipuptidys. The comslerds
on- specific DNA-protein or t ei n-protein
Offj‘hﬁtsé flgfelt!?scsﬁeﬂlﬁwd Slét F’é%ﬂf‘atalﬁro g mefhods lehapriss of geast
1P PP EBRA HRERERS QPnotQt/enslhi‘géﬂﬁlrﬁleQ %ﬂp&%&%ﬁ'ﬁe deGhigle
det ergents, bl ocki ng proteins such found Tn mlk 5
powdismponnds thal prevent nuﬁnasﬂ dotivityn ox(rBSA} ;1orhapa1ﬁp NG~
aurintricarbox J'Q ri.n bound conpl exes,
erp il R s e s S g Ther
tré@drBEibh/AMsRIOC REt08 afd Sv-bilaigaFkangidsiof RilRbBle cohp&indnes
encodi ng the_ desi.red sequences whi ch may t hen be

inglydn detesgents gpd Blogltamppistis sYalhes Aeinee it HepraindBon):
expression. For exanple, the DNA encoding the peptide
of interest may be isolated 10 and anplified by, for

SedocdorpdfeheeRidel af imderestenbodi nent, repeat ed rounds of

o e AR SER B P hsBE oo 3 BBl

' inAdnBoRREEAIskY tolRRBIRMH pAti& R niBaltkisRE fhe RERIP tIRP Sxand e,

recover  DNA from such’ damaged nol ecul es required t he
thplibratymanyte styecrigh frs abmides witlay partiontar a¢tivitg oy paticlldte  DNA

wif BREIPHEL R TEOL PR Blebub it RO pb R b
byaﬁ:p emnpld, BN 2aniSt diielimenn biafiqiel Thenan Bestepmplished
configured to include a tag. ‘Such a peptl de or

bynmn% %fg‘l ligpwy} spesafierfr dhesotein OF infeamrst suckiss ol antigal ifghe used
¢
e P B AP o et Ol R R Y Bl R

suthi driber yarfaerdien ELIS/oplate xetpdrén wiutian sfot ¢xdmpROwihippor t
met hods ,descri bed. herein. It

bigtfiateh Dauml b Lvisd Ty e A0 AR S SRR s of

mafghawn;re%emer b ﬁbﬁ%ﬁi df?)EbtelﬁWX\IA Sfhpiekes ﬁdaq;e&wn&ﬁb%fed %&P of
sel.ecting and isdl a the rel'evant library ne

theplegand tjnealloa'liigm h@nd hvéermpn ifgHowinp eifher soligl phiss o es ir ed

he DNA d h d
softi SR itai A o bl e SBE Frlther DR hoBEE ' 9
coﬁibﬁk@flwlﬂemﬁﬁgﬁﬁﬁ; Qx@a@quahcﬂﬁ&ra%ﬁéhs%ﬁeﬁ:hqﬁ{ faae been

i dentified a method of the invention. These

wellepn by piher @ﬁekomwnﬁ@ﬂ@e s'kgl@d srtheiart gheh approfsateidigesiipn,
Lth

or BRARRRE 16 BN find M hobiatl bbbt Winalon 00,

chinddorhi @traciondw betinrathe nepAe:fu BINAbindirgi DblAcran also be

released by one of the methods above, directly into PCR buffer, and amplified.

'Altematively, DNA may be PCR amplified directly without release from the
complexes. Optionally, DNA not bound by the binding for example repA protein,

‘can be protected from degradation by non-specific DNA binding proteins such as

“histones, by way of example. It will be clear to one skilled in the art that many other
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nucl eoti des. Suitable nodified peptides or DNAsS may
show at | east 50% at |least 30 75% at |east 90% g&

| east 95% or nore am no acid or nucl eotide sequen@ arch 2007
|dent|ty to the peptide or DNA isolated by the nethod

WO 24286 hyention. Peptides identified by RETKEBRH00BEY,

WO 2004/ 022746 PCT/ GB2003/ 003860 23 a nethod of the
i nvention may be nodified2%or deli very and/ or

DR PR R RO g ™ b

cmpjmdegthstq:ﬁ avenimabibask hftivitgror tedlugy remapécxﬁn DNaas6teintor ack.
Peptides jdentified by a met hod the invention may
P& BRTS BEFracHOR ARy be dregst évlwle,% tign prpcesss igmpgles
ofjéu%%lé‘b!orﬁ’ﬁouﬁdsql}{clﬁdérﬂe&?g%hé ! Hlésbllj(ﬁi%‘fn&&ﬁ@ﬁx@h ROfoREPhind

vari ants [ ection ¥ nmodi fied sequences
persiger bobavirg semw albmza@é?%hezphrmwubetmnb@wpg paded into

const ructs t.he nvent i furt screened to

fi ni‘ie"f’ 0?1“838‘#15‘1 gmp X?fa’reP‘B ‘élé Ry éﬁ‘}@epeatmg
ﬂiem&mbﬁ@rd%cﬁ% Gvides o eRAHieatd@lonkd &R6dng the lel§su*edﬂ one

enbodi nent, a library of peptides for use in the

SqgREIREUhish Tiidhapy o afegdrforraguepeing futlisr epying and/or
)ﬁafr%s%ﬁ Ugg! e'xa{m@lQ tﬁeebﬁ{q%ﬂco‘aﬁg théjr%gude%gﬁﬁ&%?&ﬁ %'e¥so1a?ed

rary of enti y ran e sequences nay
andsanplifiedlbyydorcuamply PEB. &f orleichrbadinest, eheganvindef f us ed

h b d
sitaer A Suu menbe Pl affﬁ%ﬂ%%%%&as&%ﬁahn%s%‘éfoﬁe”e
PERBHRRGC DA 6Rdae diteraligkd/GABNARLIc O @gikeTh engt h.

(1i) Antibodies or antibody fragnents, for exanple
1es~ngélAcfn@m sudtdamaged pediseules reagtmnh@prm’me@ebe@mleét of

el RRENos ARINA BRf b e R Al sl D

cahsBuon GAtR eedipidindbf deBeonbi nding nol ecule. (iii) Random

cDNA fragnments of naturally occurring proteins
i sollapeiaspechiheDNAFopstuet aﬁéfgmhaﬁmﬁe pledi YR a
cc%‘ﬁéﬁ:‘é{l E&éma&%é a”t‘a% r %ﬁ alpi?u*& oﬁaﬂgggg @&%&%ﬂge Eﬁ%e‘émﬁfb%ﬁs

ah@we;myrbg uwdddn ﬂ‘xe;se;tahﬂok aplwsolgicntod b ibeeouanies oAintesesfs a
affold ich cons s the _.random tide
a&%&w ali“?ﬁﬁ?w e H?OQ&@? Hgra@emhys BoanmEa sglg, by

suﬁﬁéﬂ £k use8¥ ﬂ{EHl:.L%emﬁ‘é)ﬁwtﬁé%ldH&hQéB hefeltA- 4 (WO 00/ 60070)
as been used as a scaf for 25 peptide libraries.

| n dianblercfemto dienthat the h@eanmgemﬂuaﬁn ofiba presans investtioods

f ' li brar. nber,
i a6 E i Sonat et R e R TR Prab A o,
pepHad) Rl @ving fhe ipBRily eﬁﬁb&uﬁgﬂaeﬂmmplfo értibs, BT WsothDNRY. 1N
thi s enbodi ment. heav [ ain anti body DNA is

‘ eﬁcﬁ%@aﬁﬁpﬁd%@cﬁ%@ﬁnﬁé@i g U enc odi ng a DNA

The invention therefore encompasses peptides and DNAs that have been

' identified by a method of the invention. These peptides and DNAs maif be isolated
- and/or purified. The peptides or DNAs isolated by a method of the invention may be

1110d_iﬁ€d, for example by deletion, addition or substitution of amino acids or
nucleotides. Suitable modified peptides or DNAs may show at least 50%, at least
75%, at least 90%, at least 95% or more amino acid or nucleotide sequence identity

to the peptide or DNA isolated by the method of the invention. Peptides identified by
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30 binding domain of, for exanple, repA Typically the

unknown anti body DNA |ibrary sequences for eith h

heavy (VH and CH) or light chain (VL and CL) gefprelg[arc%2007
March 2007 WD 2004/ 022746 PCTI GB2003/ 003860 24

re
WO?"H"%‘@F"(“éd in the 5 region of the repA DNACT{@RIOHG0356

appropriate pronoter and translation sequences. Thus,
repA fused to a DNA |ibraty nenmber-encoded protein is

a B g?gln Hﬂh tn?agtbg Sholthfe %}%Qﬂvap)ﬁantdhfgta 1&33'5{]3'3365Th e

secon enco ing elt heavy

Foﬂm}mplpr sutlepeptidéssnaybp pegytatad (siohedad @blwethylmtmlycoll) tdb (a)
nent con A a n t.he

h
Pl st 1R T e R g hess g Fapt s e By Bhotiom
ofthS ARk Sndy b8 ¥RIHed &f othNBispES a%&hlslsﬁcﬂa*g Ehdg@ diépzfay Br '

transcrlptlon/transl ation reacti on. nown chai n
bm@ﬂ@s@n@gnd/ﬂcxehmnmepndﬂavaam}ts oA cglﬁﬁchmwwf sndsmomflqﬁ ot ei ns

selg]g{g{cas g‘i%’ I?Ln“:f Eﬁﬁ\??ralryq?%m ma ne olgm 0r o a;‘;:‘teci1 111{jl c?ﬂstructs OP 9{16

infventiobiand furthErasbrebiel tafing, GaBxdnfite) abariae bemémd siwidpeans
of a I|%and sp ec:lflg for the antibody. The DNA
imprayribindu tpe Partieuadigaicn FhHeineg eabodifent; alEsy Phn,

péptides fBlh@se %e ﬂl%@éjdf'ﬂ% LS Eh %gﬁeeglzl&rhl? oi"&bﬁcﬂ%@?

pept i de, be cloned Into a vector n one
e@h&dqﬁpim@m the DNA identified by a nmethod of the

e R S PR sBEPASS

- Niul€roSOgpdAdf 1iBRAAKITEptaYs fftd 168 kisGllilg DNADindidd@rotEigt Or

is an.expression vector. The term "operably [inked"
candp epreened undey this capedimentincludiagiei n t he conponent s

- des 4 'ﬂﬁ&’qnﬁﬁ%h tid! seﬁuenﬁ&l g&ég@ﬁ' ﬁﬂ WBSQBN‘& df 8k Jbﬂq%g)

func |on nten Ul ator
sequinsatjbodiss br aﬁbfaiy fdiaginatis for exaﬁﬁe alln}glys-chmm ke ehtnbbcby a
codin equence |s positioned in a t hat
fr%%&laﬁntégg hegnoappist of heagtibady heavy gt ight P&auama Eeidnde )
e by a SRR ]%g%ct {0 cf AR a's tﬁatafﬁra){h%ﬁ%ﬂﬁ
Such “expr éssi on vect are routinely consttucte
mplkenlart of nol ecular biology and nay for exanple

‘i nval, S and

| Qi Rt o175 Saet Bifurl BN ARBARS BB e
celpSpulasonicohtaRing ¥R b&ivEr by metesy | ation si gnal s which may

be necessary, and which are positioned in the correct

or i &) Bendgm peptidecseaisnces insertadanios aynendacingd rgienqfiadaevon.
ol Pl AP B Seanlfd s D6 RRAGIDNH AuBFIRIRE

: raﬂﬁgﬁps@tlwseqﬁmé Many ﬁﬁﬂbéﬁﬁkis Saveeen d&8i5bed 3 \ﬂéb’&)f

vectors may, be for asm d, virus or phage
exgipplegpat G)Eﬁlwndg'gLA—‘I- (W0n80/6007 8) has been used as a scaffolg forg

peptide libraries.

In another embodiment the invention concerns methods for scréening a DNA
library whose members require more than one chain for activity; as required by, for
example, antibody Fab fragments for ligand binding. In this embodiment heavy or
light chain antibody DNA is joined to a nucleotide sequence encoding a DNA

binding domain of, for example, repA. Typically the unknown antibody DNA library

‘sequences for either the heavy (VH and CH1) or light chain (VL and CL) genes are
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with a origin of replication, optionally a pronoter

for the expression of the said DNA 6 March 2007

2004/ 022746 PCT/ GB2003/ 003860 25 and opti onal | y%ﬁmhzom
of the pronoter. The vectors nmay contain one

r equl at or
WO%’P‘%?BT“& sel ectabl e marker genes, for exdifIIGB2a(3/003860

anpicillin resistence gene in the case of a. bacteri al
plasmid or a resistance gghe for a fungal vector.

. Vect.or be used i ihtro,. for exanple for the

S RGeS BRRS GOt bRl ab Soms R Pureeit 208 5

trilisptioh SdqieRed) Thss, PAl fusel @F a BRAM: Ay mRmbBEHBddea Prof@sis
cell. The vectors nay al so be adapted to be used in

 Padyesd bpwpd ta thedi 4 epaqdiag thet proteine Thejeeaendiimea phain,

s Sj i . gnal s may

e R A LB Rl Lo OB s R R BB PO, O
whi cla) gup tlessie PNAsfrapaeniroatiinifeothe exanmd the fiysast

ro @eé_ls. ing:ltu S. cerevisiae GAL4 and ADH
p@?%ﬁ%ﬁ e BOHoNBEYtit | and adh 10 promoter.

VBINTYB) frth aREAMRS Bigheh\GFIDNIL plebié IREAh A1 onei n
pronoter which can be induced in response to heavy
trppseriptiondigadlation reagld um  Viral pronoters such as the
SV4 ' [ t&ar. ar NovEkry I.Q rs
may TS50 ol s R TR M o1 BREDON bldR pREGTS
ara\izsed atherepA prdiein and therbbynioahd arthDNAbEHS unkSideh chedn.

3-acti oters, may be used. Tissue- 15 specific
Téf'r %lﬁ‘e}wégsl’%?lgge'sﬁs&é}e&bp §elestediog means ot griligand prompior s
aff@Yd@l so be used, for exanple the Mloney nurine

| euKaemi a virus long terminal repeat (MMLV LTR), the
- r ousTled N identifiad by a(sRSxing methet efitin iaventivi @.gSHi¢ ONA

t he..h t onegal oyi | E
b 8 e EIROYT Pibo ROy Qe P LR Vet Freonisy
ethBodRhERRHEDRN, idMifiEd DB 61tBe inPdMiibh HWhakbly likka 16EY

upstream re%at'or region 20 (URR). Viral pronoters
cafrel seaugare yhigy isichpablesf providing far the expiwssioref the cofing

f ' . fl ' t i d
s e Dok Wl 2 S GREER 5GBSR 105 PR Shapils
liskedDrefepeto 2GS WhdTEh B@QdfpbientsldicaibatDdre th (genomi C

equences, . preferably mapmalian genom ¢ sequences, ‘or
relpfipagup RyERiedhespig futien in treiy sptepied a0 A regyjatory

. ti h . . - .
selynb O Sl Qﬁ%ogéotteﬁ,e %Ba%lm{'ﬂgéfde of dktgﬁﬁ'l %qé&:g]:gll? écég:roned in

I'nvention | eno eukaryot |

- sugh a wap thabsxptessivl dgu®ding cequbhoead dchizyved undprarohditionsar , a

| asmi d.vector .conprising the expression cassette
cqﬁ)ﬂpﬁﬁa}%&%@l‘e\}feg‘%&m‘%é?ﬂh‘%‘??&es can be used to prepare a
Vi I &ucly 86k &@Sion el rduihely B@1strlc®dd i thelaR®F molecular
pol ynucl eotides of the invention to a manmalian cell.

bidemendasarrpn axgmpleinvobietizhise ofplasanid Dok andeppraptialele
m?i%{:oﬁs? groﬁloEq% S%ﬁ'na}{éelisazlnd\éal%} %Erﬁen%,‘ gucrh%g PR Y AnES 30
ading Tentiv eno

iTuses, a T

TS |
VIfuses,  aderto- associ at ed
polyatierssion BigndiRvhivi e BSnecest@nant! whivh heerpobidohudiin des
usi ng, these, viruses, are known to those skilled in the

cogegt orientation, in order to allow for protein expression. Other suitable vectors
would be apparent to persons skilled in the art. By way of further example in this
regard we refer to Sambrook et al. 1989,

The vectors may be for example, plasmid, virus or phage vectors provided

with a origin of replication, optionally a promoter for the expression of the said DNA
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6 March 2007 WD 2004/022746 PCT/ GB2003/ 003860 26

Retrovirus vectors for exanple may be used to stah|
integrate the pol ynucl eotide giving rise to the%ﬂmzmh2007
nucl eotide into the host genorne.

wo&g‘g 2%t i on-defective adenovirus vect or POB{EER2HROPEY

remai n epi sonal and therefore all ow transient
expression.. 5 Such expre%Ssi on vectors may be used to
nol ecul es t
DY RO B e FhesebiBma LB RS i g
schRible nasict Berdts, foldxhmfle 2@ BBl btenca goRMUE thekse®df a
b%ﬁﬁroprl ate substrates give, for exanple a col our

Aigeasid @qﬁw‘e?ﬁ@g Bo fora frnaabyesiase Newors oyai b used in
Gt afple BeuB kAN B BiEA UPRIA S0 BiRA G01 € 10
ment, I enti

nanaternatl |ed ny a
trasfonod host celhefon elxmapib,l agnammaian best célb riBe viectbm may also be

oB1PR R SEaP e B o Shotes Bkl FERRE e by~

S eqUeRRstBY andbthecRplession rdpultibs Hipkks Qhy b eRERSTo HERY be
identified without cloning.  Exanples of suitable

copetille with e hostece s whish\eipressionsipdasizaeds iFos examplyl, yeadual
Bl%t‘bters:'h%h?a%%u eé}z?\ﬁﬁ OJ é&BA’S{d%IfI Po?ﬂo"f‘m? & \/?02%' %&1@*&%‘ of

nventi on, sequencl ng ndi
pro@oex dfaadndlian momwehs ﬁclﬁdﬁ’tﬁembtaﬂotmehéiﬂ) gromBtes Which can be

i, ndi vi dual se optlon 1y be anpllfled
inqijed t“ﬂG%’ﬁP*fegalﬁ 1V TafFéP §a gping ighpromglees speleas the

:

' S‘g@h{%é ?‘jmﬁgen%(ﬁéﬁn SddAEAks ??o HAERLY EIEC%Je ¥, 3 fiBfef0d

e invention, for exanple y I nttoduci ng an
premphcleelmmatdllzevmbblemthasrtdescr| bed above |nto the cell.
Sucﬁ@qnel l.s 1nclude tranﬁl ent, E*r ef e Stabl e
i iR PR, sl s Preg i prodiges 1 Tsf¥ezel | s
spBdifid RoRGlersRd & emd.—lf%«'pﬂﬁ‘erfeﬁr Vn@?ﬁﬁ&ﬁbt@m@n&%fskﬂ |b@\4:l;eﬂ Ufer
expressi on system “I'ower eukaryotic cells, such as
exgiapls thedylolopeyokuringdevkacnie Virss lengthrnzsal iepeatdiMILV BER), s .

Particul ar .ex ceI nmodi fi ed by
of R ot e DERYConBotn g 4P Beotii Peaitbne 1 e
cyfynegalbuis Qdef) 0 b@nﬁx&l |aﬂMﬁ»ﬁIruSOHSIVI’1ﬁdn’d&@rs (RENE theHSV

HEK293T, a and COS cells. Preferably the, cell .
IE|proeotere) %H%H Pwmqterb @ar&ﬁdaer@:HPVslpﬁtﬂade@v g

sylation and cell
(Ulekuiﬁfgggl%e%étgl\géf%g{dgwaﬁéﬁe i 18@% yExpr essi on may be
ac hThe/ee:btorlmaytfmﬁmsfmhdaeséqmcgstfhskmg\tua@plyimeeoﬁdimﬁ ified
nmet hod of the i vent on _may be ex sed in
g i o Pl Rt e seeates DERGRERSH y
euRBGR -pefdrie Béduglﬁzeﬁ 91éféiiﬂﬂ‘§ l'ngrhﬁghﬁ)’geﬁmﬁﬁtsmgm@g ok Bigal

i nvention may al so be expressed in Xenopus | aevis

genanlp sepienses. nBliawd illowake ingodvatiarhof2@0molynucleotides of the

invention into the genome of eukaryotic cells or viruses by homologous
recombination. In particular, a plasmid vector comprising the expl'essien cassette
flanked by viral sequences can be used to prepare a viral vector suitable for
delivering the polynucleotides of the invention to a mammalian cell. Other examples

of suitable viral vectors include herpes simplex viral vectors and retroviruses,

including lentiviruses, adenoviruses, adeno-associated viruses and HPV viruses.

Gene transfer techniques using these viruses are known to those skilled in the art,
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WD 2004/ 022746 PCT/ GB2003/ 003860 27 |In order that the

invention is nore fully understood, enbodi nents %MarchZOO?
now be described in nore detail by way of exanpl e
and not by way of limtation with reference to

onl
WO%“H‘E‘YZ?T“@W es bel ow. 5 Exanpl es of sone of ROF&B2003/003860

enbodi nents of the invention are given bel ow
Mat erial s and Met hods The2f ol | owi ng pr ocedures used by
a ,
I T A N T

gitingaist oothe polpolkbidednto tiﬁ&oﬂg&ﬁ@ﬁ@ mllsatmﬁ)ﬂé‘fectwe
ri.ficati o usi n% henol, /chLor of orm st.ock sol utions,
%ﬂ%ﬁ%ﬂsa’ﬁ?t% Y St SRR eRisopia fudithgrelows allpw trapsgicnb o
Lese reagents were purchased from SIGVA-Aldrich Ltd
(Pool e, - Dorset, U K ). digonucleotides were obtained
f r onh\ShexpreSanossters maylbe (@A hidendifiedandseof itderest)ie. Ami no
s were o ta ned. f.raom Prone
B R A s b B Pl O SR B R SRR 1
EDNA, ppétiRERSRSyYRhide a@ﬂip@ht@ e6bstraengiNg \fbr%ﬂﬂhlﬂa 8l colour
BI ol abs (Canbri dgeshire, U K.). Taqpl us
chspgs, hghtegdssigaer Swaﬁcwa Phenumstionel a@@f@ﬁsecwwcbe used, where
%er dam Netherlands). GeneC ean DNA gel
purification kits were obtained fromBIO101 (La Jolla,
Cal ilhen eltanative Embodimerarat DN A idiemified he a aethol ofkthe mivémtiom

I olqggicals Direct Ltd 20 (Oxfordshiye, UK ),
it lonchS By SHEREPD Ficii SutkateoieaBey besed fo T

cHafedt¥RiEd AOBNY, £ exdihfe By seqélciagt i - V5 antibody from
~Abeam Ltd (Canbri d?eshl re U K). Super bl ock bl ocki ng

age n&itmvelmlmawb@ inteyst ey b lder&f‘ ed nithoyt Cleainai r e,

f
ilpsiof SRR eilis pRRAES P SBRSPL LR eBTRAY
seqmﬁéym&ivsrew&bm arsbﬁaﬁmge;ﬂetboﬂ Sfakpiandntiah, layd md[dma@lghh e
pronot er, C- epi t ope, ei i ther the huma

mfbé(ﬁ!aal Q%Agteﬁmewdé@irwclb@ sqropginganethod; Sughindigidpg] DNA

E%EAE PCR anplification. Such
ong Sql%togaé%a?}l?% Bﬂ%l}f%gar ed by many net hods known to
one Tk iitvertibn atsotifrdudas ¢ells fhat hasx beglnedifiegd taagpiréss y pepgide
Lf ent fr nts of fol| qwed by .assenbl y ,PCR
Id?lﬁlf{eﬁ bEa Hﬁ‘a% e MY gALoR o ?ﬁatquﬂ%ydﬁttﬂqulfl%%{% §Xgffssion
vet:@)irg\é @és@nﬁéﬁﬁbdv@ ntRine PP cé’lﬁ'uﬁﬂhd% AIhANE S Kbﬂaﬁrab b

epA-Cl'S- ORI region (Masai, H. and Arai,
stabli@lgglm sukatwtic gelbies such)as nemivalisincells @mnsemeﬂa@mmg ﬁcz746
003/.003860 .28 ation, The
XBHIR AL RS PRSI e Tblgyen ket R RS sy ot o o
préle-ahi fgfssé.lﬂﬁzlisﬁiaétéﬁdﬂ cdBEOP K dutitak Dapled (Teel WSEH Haybe
usi.n pno

modified by insertion of vectors encoding for a peptide identified by a method of the
invention include mammalian HEK293T, CHO, HeLa and COS cells. Preferably the

cell line selected will be one which is not only stable, but also allows for mature

glycosylation and cell surface cxpressibn of the peptide. Expression may be achieved
in transformed oocytes. A peptide identified by a method of the invention may be -
expressed in cells of a transgenic non-human animal, preferably a mouse. A peptide
identified by a method of the invention may also be expressed in Xenopus laevis

oocytes or melanophores.
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of each of the priners REPAFOR (SEQ I D 01) and ORREV

(SEQ 1D 02) in a 5011 reaction containing O. 25rﬂ\él\4§m12007

dNTPs 2.5 units Taqpl us Precision DNA pol ynerase,
| x PCR reaction buffer (Stratagene Inc, Ansterdam

WOMYHEYS ands) . The REPAFOR pri ner anneal §CtT6mtsz@’°0336°

5'-end of the RepA coding region. The ORI REV pri ner
anneal s to the 3'-end of ¥he non-coding ORl region.

PCR rr ut .o Eppendor f [
e R G A A S T g N
ddsolided i tholrydeBl b@way efexainpR4aly 48 nsgong of iGf4tiondath 10 -
econds; 72C, 45 seconds, followed by a single cycle
refqience H e §8WES B Reacti on products were
el ectrophoresed on an agarose gel, excised and
products purified from the gel into 401 sterile water
usi riggasiplEe nwinea the lembpdimants of i inyeston ategiven below:
manufacturers instructions (Bio 101, La Jolla,
California, U S A). (b) Secondary anplification. One

Matdrp0ariie@bad 00 times diluted gel - purified 15
primary reaction product was re-anplified using

12. Sphwdellastingpiesedees wsae bt pessent agplicEmeresskxd IpD 03)

S%ﬂgg%;l %%8 ngpch  dne éf&: 3%5?9&1 ﬁ"éfxﬂe e&%ﬁg%cﬂl’cﬁ%n

aganisy pels, DDA pmﬁtaﬂlon WRIR phanb/thlanforneiotle solftishe, arepgatien
t% Net herl ands). The CKREPFOR pri nmer
éﬁ#ﬂ@’é‘ﬁ@ ere n% end of the primary reaction product

and @e‘ﬂ&%@p&s@ ?ea%gts%é pidbhabd¥es diﬁ“@ﬂﬁ\/l&%l@&'ﬂit@[ﬁoole

regi on prinmer anneals to the 3"-end of

Do:h@t, B reMigonuckeptides were pbiathgd fromF&IﬁMPeﬁemsmﬂléd we re

(GG e 4P BB B el a5l edF oo it podes
LidYSdu@lsanghord Hﬁinps‘!aﬁe SﬁKgﬂD&p \ﬁ(ﬂ&nd“faq DR piliBerasés Were2
m nut es, followe éasn ngle cycle 10 m nutes at 72C.

Ohi@mdtfr% oy B@ﬁ’@@@él@ W@b@ﬁ%h% FHo-dagrjugANAN
A2 s g 05 Bt BleO AR eHefliblf P £ 1€

Gamcmad DN, e piiifeaticn kit aete wbeaised ﬁdm;B]O.lOl (IouTslid, B| o 1 0 1,

La Joll Calif U.S. A)
C%il%%‘lﬂfaf U?Sati\ 0:@#1-1&3{ %x enfghydiss fm@fhwolpglﬁsé@wqt litded

(CRErafe) [?.F(?amtf% hg@]g%rcgcgﬂn@frérg ?/egtg D ggncvﬂﬁﬁnbrldgeshlre

re-anpli usi n mers 30
U %)Rﬁm YS&@hb@ fib) Aboach IORI(Rkrvbrid8EQirt D.IO2 )Superblaclso 1

oG BP R RG] P aEs St 1GHBER Vet | on 6 M ch

2007 WD 2004/ 022746 PCT/ GB2003/ 003860 29 buffer

(Stratagene Inc, Ansterdam Netherlands The V5REPF(P’
Examnled. Iselation &fsmlfﬁmmmw_uﬂ&amne_mw reaction
A R

TAC bfoatofer| aciryo Bp@lpe),d:itliér the human kappa constant region or the V5

epitope to the RepA-CIS-ORI region, by PCR amplification. Such constructs can be
prepared by many methods known to one skilled in the art, for example, by

amplifiying different fragments of DNA .followed by assembly PCR. In this example,

the initial amplification template was the R1.plasmid which contains the RepA-CIS-

ORI region (Masai, H. and Arai, K.(1988). DNAs Res. 16, 6493-6514).
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WO Rt es at 72C. Reaction products wePETG

PCR reactions were carried out on a Eppendorf Master

Cycler for |I cycle of 2 5 mnutes and 15 second%ﬁt 1 2007

94C fol |l owed by 30 cycles of 94C, 45 seconds

i seconds; 72C, 2 minutes, followed by a si n%l e cycle
2003/003860

el ectrophoresed on an agarose gel, excised and

products purified from t¥He gel into 401 sterile water

usi n%fﬁﬁﬂ}ﬁﬁﬁhdn' THH Rep 3N 06%86%1}8%1&9}175&3‘1?0]]{ thphfied

manufact urer s I NSLFUCt
fr@alaisingterdobny bf the drajn EQO K(1d hatbouririiplaamiel R ¥ ustras l|2cﬁpm001 e

oS L0 i L ) 1 3085

re&éiﬁkn c%ﬁ\'{g 65519[\4 dNB8) 2, B 'ilni?s ”ﬁcﬂbluE Fﬁ@i&xbﬁ’ﬁ]\%ﬁ&ﬂﬁhéﬁs@g 0

units qp Preci si on

l}qu?Bc mpm@uffaﬁﬁtratﬁgMCr saseidon, Mqherﬂendsq Gihe &53@@@3
a l\an The
plllng a1u1é/'\EEt§ g Q]dol}kt‘l ap A c(:)gnétr%n . "IJ'_I o on&ﬁﬁ{lﬁ\

alﬁlh&lﬂoﬁlj@}’ eﬁ&’of thdnﬁ@bdi?@ ORusglbwgham C, & Harris W.

e R e e e BT R o
mﬁﬂ&g @ﬁd 15%%0011319%54% fo ﬁ@f&cd B{} 3"(% cles7 94D fsgc)cmdsTg@ C,45

primer anneals to “end o kappa
Seccmuk;tﬁrﬁ 45 @egionds, foNdwechioly fﬁp@@d@letllﬁm&ites P Z2C. Bﬁaqtlhm
ner anneal,s .to

pri e AR St d S e e B o g ER Pt fom

thé BAGhkth AND HBTeSvAR ruEih%ﬁi Gekdclea 14t ERR findVRsfu@lcturers
Qycler for 1 cycle o m nut es and 15 seconds at 94C

inftyictiowdBiod§1, 20 J ‘d&ﬂcC@léomfa, UARN.)45 seconds; 60C, 45

S e Eagb%{idﬂ‘?‘f@h% d’ﬁ pfl gﬂg @%c& é 8%1}185 &1H19ed gefﬁ/ ified 10

plﬁﬁﬁp Fea @RI QF ARG v Fe-Afp | ATbA rugﬁg mq&mo; SK&cE BEkha Pﬁmels
roducts purified from?25 t into 401 steril

BFOR ¥ 1y L0 Bane OREHAY OSECkIH gf@@mﬁwl FRgCtiQ qontgining

O-%W%ﬁ‘ﬁ?%’?g B G DR gt Bad ORCR speion
buﬁ:féﬂ@trﬁﬂkelﬁfIncl@ﬁmietdm§NdihbﬂHn&§} POREIFORprieragndal to
of. each of the prinpers WCVSFO?%SEQ I D 07)

12.5 I
th%’dﬂﬂ%n%@e pyinyary reactipmprpdych and appgnds s St patofdbEaPHhi ng
cole AU, ik GRINBmka el PP BRI
1e&ct10npv&dutter dam Net herl ands). The MYCVSFOR pri mer

5003 CRoigs Setsiemerin ouban sy obas %@%Aﬁ&%ﬁwﬂ%ds

minfs dud I@%E&on@sf at @h"@ M Gwvait RRO:IENR4° T 85 YR BaY; GU Cney

anneals to the 3'-end of the V5 epltoeDNA.
sepandsst7R $h g mipwtes. Edlowedby osinglosycle lépmmﬁ"‘iﬁ?a&e@qnon

prga{t%{s%erg ecféctlgiphdecslzc?o n a?galose gel, excised and products purified from
the gel intor 40ul sterile water using a Geneclean II kit according to the.manufacturers
instructions (Bio101, La Jolla, Califo;'nia, U.S.A).

(¢) Third amplification. One pl (500 pg) of 100 times diluted gel-purified
primary reaction product was re-amplified using 12.5pmol of each of the primers
V5REPFOR (SEQ ID 04) and ORIREV (SEQ ID 02) in a 50pl reaction containing
0.25mM dNTPs, 2.5 units Taqplus Precision DNA polymerase, and 1x PCR reaction
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WO Y0225 ci sed and products purified from RHER

m nutes and 15 seconds at 94C fol |l owed by 30 cycles of

94C, 45 seconds; 60C, 45 5 - seconds; 72C, 30 6%112007

seconds, followed by a single cycle 10 m nutes at
Reaction products were el ectrophoresed on an agarose
Biop3sde
401 sterile water using a Geneclean Il kit according
to the manufacturers ins%%uctions (Biold, La Jol I a,

. b% i&étga%a;gelgq‘ Inqg'off‘gn{\er&am (I\fcfll}e%ndép gﬁ%\%ﬂ’ﬁq{]pgyer a%e sto

therseE)d efshagrinady fepetioh pefduetaad agfendsiiBe Proairef tie VAGRit¢SEQ
MYCTA EQ,ID ,10). in a SOl reaction
Dk‘gh %3 9@8}5\5 P&"@ﬁ’i\ﬂua%ﬂé% 6‘8 £0d,pf til%?ﬂm%w FreonmIr on
DNA e yaBIAs %ere%ﬁlﬁe& ESutP%Er ?&ﬁl&l&f%s&i-‘éf/&é £6r Y Jy@fe%9$ ne

I nc, Ansterdam her | and pri nmer "anneal s
mimitestand 55 segpnls of 94t ﬁéollm@:l by3bepotee pf G, 45 Bheontity GYACREV

SBROSSTCapiie BIRE Y paRetsfte KM et GBIk

plofitty €86 kleOiphvvesed of @k hRste Q4! exRiRedaild &e pﬁnﬁéﬂ&ta@d
Cycler for 1 cycle of 2 minutes and 15 seconds. at 94C

the gl 1@*@&4@“&}‘3@@‘”@9’&5@% aé}enmn IIAgt aSeUOHY &, the menufaurers
111%%&0%01%11(?10169La3§]@5 a [f@ owed by a single cycle

eac I’on roducts wer e

el eqly Ryud aephflcation. he AYE00 g?)cGQbO til¥cdimed parRd/s
roductsgurlfledfromZOt into 401 sterile

DAIA Pite 15 5preo) CE ek P pRPCR MY GO BPR AL I3 Oy

CRRRY GBOUDYsYjn 2 Sl bk ORaih Bl G20 dIBDL S Byire |

Taglus Frecasim DA p?llymen’asfaaﬁd ];JnI;PGR mdumhsbui_‘il;'m; ((:gﬁ'a)tggénallmg g- d)
TR i S A AR R Ao e e A

re@iod QWACtMcEﬁe%O?Dg MG]I&YSPET@'HQ%EQME{@ c?pﬁﬁrlg wp q’b%ﬂﬁfﬂ S e

m xture (20 CR reaction buffer (Ne
Ingmiesiok Ad: Hioel6abug) the Bé vmtdpy DNMSouﬂlﬁnAA) YourigdF; Begney F,

B iR okt R PEL T, e Vit R0 T MBI S

prirferiafifeald'to 8RG°-0dd difie kapSAwhitan rdpiAdMICA ahdldppeitishte 3°

reactions were carried out on a Eppendorf l\/aster

parhf ithe My Grepitopa i 4. The CKREIOpimer ppeeglsdp the headefdhris at
kaz, &Jngllaﬁt(}%%ﬁﬁ 30 cycles of 94C, 45 seconds; 60C, 45

con ( "seconds, followed by a S|ngle cycle
10 PQRukeasiond wat2 Grriddeart bi: @ Bpentitn’ IVIast&O(Dfn‘zler YWD 1 cycle of 2

2004/ 6 PCT/ 3/ 003860 31 Produgts vere
m%’i“@éf“?%érﬁ?%’é%‘ 9?&% owehbsokeygles of % xfg 43 sepoRliy 60°C, 45
seRirBSURLS ML, ?QlaWe@B}aglﬂge gfdie 10%11@9% BEEMch&ionat er

using a Geneclean Il kit according t
prﬁdmtﬁf\m@ ¢eleatrophorésed bn arcagames gy, nxmﬁ];md pmdn@ts puarified from

th? gea 11}1@l 515] ;gfstegg, Wtca‘u)spﬁ é Cgécggg gﬁcqt Scon Jé)y 16;,]manufacturex!s
instructions (Bio101, La Jolla, California, U.S.A.). :

(e) Fifth amplification. One pl (500 pg) of 100 times diluted pCKV5 plasmid
using 12.5pmol of each of the primers MYCV3SFOR (SEQ ID 07) and VSREV (SEQ
ID 08) in a 50ul 1‘eacti6n coritaining 0.25mM dNTPs, 2.5 units Tagplus Precision
DNA polymerase, and 1x PCR reaction buffer (Stratagene Inc, Amsterdam,
Netherlands). The MYCV5FOR primer anneals to the 5°-end of the V5 epitope DNA
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5 (f) and (e) using 50 pnol of each of the primers
TACS (SEQ ID 11) and VOREV (SEQ ID 08) in a 50l
reaction containing 0.25mM dNTPs, 2.5 units 6 March 2007
@@&“ epVent DNA polyinerase m xture (20:1 and | x
wo ¥¥ction buffer (New England Biol abs? THRPM3(043860
MA, U S A). The TAC5 priner anneals to the 5'-end of
the reaction product (f)3%nd adds 20 nucl eotides. The
n on
dgwke"sf parg@ﬁef&gg’g Dis n%e%mlgzﬁxeﬁ%eg\{ﬁ'% r?m?r]agneaﬁqg{he

BWﬁd&rVSmeN@cl er for 1 cycl e of 2 mnut es and
15 seconds, at 94C f_%)l owed cles of 94C,
secdrfdkreagipas was card %agaEm@dori agieE GIFE forfloqyplswéd

m‘aiﬁteg afill POLRord¥ ﬁé R é@:n%@%ﬁo Qleled 6f04-CEBELRBs; 60°C, 45

products” were electrophoresed-on an agarose gel
seemmiss’éliCa?r%bemdﬁ tﬁﬁlosfeqbby a fingld cydloli ituieha 7@62],‘ Riearttion 40|

| 11
PR TG PR TP O AR eEAIGE ponBore S ar i PRy £
th&aLl h@r40j:Bsterith waték uking & IGenddMah 3 1362 8HIhY tﬁ%nalm&tﬁrei(s 50

g) of each of the reaction products in (b) and (g)
ingiructisns(id01.gedplla Califamie. 8FS.Hhe prl msrs TAC3 (SEQ ID

con @ISk amD St st -6 be Baft & GEEIRANF40 o

1B RENSRE 1 DEphalloCedcR OF the nﬁ@ﬂﬂ&@ QEQHD@Q dr@n buffer
P wr(Eﬁg a%d Bllxrgl abs Bevgrl F( } The TAC3

REQ D 1 lm@%mapwoa@wor%m fyTPH .5 units

B R PR e e e S L

Afisierdamabieihetangs) bl QA G3rpriniey ainﬁ:a](s ad ihe @’-end of the TAC

| Pr&ﬁ\lp@%ﬁﬁa@%"f%ﬁ% Eﬁﬁé’ 13e Fn%gfp ﬁ?RFA gft ilons-

pEUBLPDNA fid aﬁ%eﬂaa 885308 &ﬁaewye@gﬁo@b}@&c fol  owed by

0 cycles of 94C, 45 'seconds seconds; 72C, 1
m NAQR rehadiohowied cengecbm@ Pmg Eepanylcmf Magter Gyolrufasd caele pHL,

miRs sl BN B e ST SRR P ol P B
seBlds: Stet | J0eecobals ol ld&bd sy @51@61 efeleCi@nilvhteatt72°qG R@ﬁdﬂibﬂ g
to the manufacturers 30 instructions (Bi 0101, La

prg@;thaweredmﬁro@hfﬁﬁsad on prEagarope 2, ayeisedand pouctypified from

2004/ / 0
of B ARRRAR BT RAPRLARARAR R e WIRRIY,
inétAdctianydBlo1D1, 0 Jolki OgifbRil)WE.A9f each of the primers
TAC3 (SEQ ID 09) and ORIREV (SEQ ID 02) in a 5011

r eadg) Iovst asermtay PER O 12 Sioney h ofhgreggtiop products in (f)

bR PR By T 6 755 My cRR ™

1111)6$m°a Jopl TdfaetloTu‘kﬁiﬁammgmﬁmm dNaPs Zz&nﬁmfhcﬁiﬁ:p% DNA
- downstream t

TR ?(? flndalﬁrlﬁ dgeg{t@yl])%fféle S IE?lgla.\p c{ gloij %t (9).
Beverly, MA, U.S.A.). The TACS primer anneals to the 5'-end of the reaction

product (f) and adds 20 nucleotides. The CKREV primer anneals to the 3’-end of the
reaction product (d).

PCR reéctions were carried out on a Eppendorf Master Cycler for 1 cycle of 2
minutes and 15 seconds at 94°C followed by 30 cycles of 94°C, 45 seconds; 60°C, 45

_ seconds; 72°C, 45 seconds, followed by a single cycle 10 minutes at 72°C. Reaction
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the 3'-end of the reaction product (b). The reaction
product in (i) is called TAC MYC V5- REPA-Cl S- ORI &EE%.’ZGO"/
ID 13). PCR reactions were carried out on a Eppen%l
Master Cycler for | cycle of 2 10 mnutes and 15
WO 20HBAHE at 94C fol l owed by 30 cycles of FEECBIP3/003860
seconds; 60C, 45 seconds; 72C, 1 mnute, followed by
a si ngI e cycle 10 m nut eslat 72C. Reaction products

tr d d
P S P RGPt b T gt B9t DR AR e
the gélReto A0 HRRAR! AR ubihg K GenR e l1%itRBcokding 0%he manufacturers
manuf acturers instructions (Biol0Ol, La Jolla

lllﬁlalctlﬁnﬁr(ﬁloém Ua &lla, §alifommiaplépddati on of in vit ro

tra i 0 e t'or. he
o OB s B P Rbi HER, Tni BB S fihiqe iS o B o'
(fj @;mle}aﬁsmg%@xrmpmlaaﬂoﬂ the Iyrhﬁér@TACS (SEQID 11) and VSREV
transcri pt| on/translation reaction kit as follows: 201

(SERADWCIna&OrEmaetion sortgning 8gpmM &NTRs, B¢ upifs FaaRgepVent

D@%%%M}%%B&@g{é@ 1 23%(3'1 PtPg#ng%?gﬁ/ %feé g@e’k\; E?crland Biolabs,

Baooriy MAY.S BNATBECACDpOhE: aabealetp theZOlend olithd ebaioan no ;
-3 b o1
oot i e O e e VIR i oggls Bt § s ghete

remueﬁl @3udly. pl aced on ice, then diluted 10 fold with
i ng buffer (Superblock (Perbio Ltd), 0.1 % Tween

20 PCBSG@@@J@/W@ ¢neniadi Qﬂgcnspﬁpmmr@l)ffast@l@qcﬁgr Br dicyele of 2
PR SRR o4 Mo S J0TIUDOL YRS ML, OB

elt er an cant

seconkls; yauy 45 @dfcma:lﬁl ﬁollbmﬂﬂj’y d@mwhan Pinudddtat Wd}/ Redcfio 00l
PBS per tube overpight at 4C, An additignal ]\Rg was
progucts st%reafrh%tmﬂsore&ec hhak aspiescishexeised amy, Breéuqmw@ freq

o BRI Ao S E gt phncl il oL BRAR BB,

instureions ZBiol Glnla Idhle,rCaAﬁahaprm ?BS 5001 of dil uted
transcrlcg@l on/transl ati on reaction was 6 .March 2007

sepabdy RCR Queod 6% ) 9beoh offbe mwaction ptqslu@tamb)

ool ) i 10 AR B b B TR SR B O P BRI

(SEQAD0R5in\ai SOhl 2rcdioSeyeaidihg 0.0 SHRSINTPE S nhits TagDedpvent

. 1% h 5x PBS ‘ . |
Dlig Bg]@plétae xure é@g\(ﬁ ane]—%‘Echd?qrégqm fi5E 11g\‘\£ana Biolabs,
BRBGN A, aNE ANy omrmépg rﬁer‘&aﬂéﬂs% n\ﬁ'bIE&d%P@d%ﬁ%eﬁRﬂ&' tRe WAS

SCentrlfu ed at 13 for 5 mnutes and
5’pndef the temt!@m praduds (9). 'Bhw@lklmféf wimet agivels dovio 31-end of the

R e e eSS e

ORFSh@IDWRY.h 70% et hanol , vacuum dried and resuspended

PCR reactions were carried out on a Eppendorf Master Cycler for 1 cycle of 2
minutes and 15 seconds at 94°C followed by 30 cycles of 94°C, 45 seconds; 60°C, 45
seconds; 72°C, 1 minute, followed by a single cycle 10 minutes at 72°C. Reaction
products were electrophoresed on an agarose gel, excised and products purified from
the gel into 40pl sterile Watef using a Geneclean I1 kit according to the manufacturers

instructions (Bic101, La Jolla, California, U.S.A.).
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in 20 water. 10l of recovered DNA was reanplified in

501i 1 reactions with TAC3 (SEQ ID 09) and ORI RE% ﬁ{arcﬁgzom

ID 02) primers. Reaction products were 10
el ectrophor esed on a 1% agar ose/ TAE gel ure .
R,

WOIRUMBIE 2. Separating the RepA-DNA conpl

vitro expression constructs (SEQ D 12 and SEQ D 13)
already described in exatple 1 were used in a

ant 1 ogs ot PERLOR R iRl o U5 Rapionzro Sore

(Wia?xd Qlﬂ%@&ﬁﬁgﬁsfb ﬁlﬁ&l oT Bl %?ﬁ&g pflﬁl&@*fﬁi@@%sm IB9oTUhgel t her

oW N ods; dycine, Triethylam ne,

OM%E% I(Sﬁﬂmlib&iflm ﬁ@ulm@t@ wa@emm 0.25mM ENTRs, 2humite

B e

Efglihd El);lalﬁs;Be\aeay;MF\uUeasA ).Tive TAICRQiifRr &iness 20 ﬂﬁiﬁeoh&&n
transferred to a fresh eppendorf. 20 tube and 5081 of

dopstrpanglotha b sené)o the a@aﬂow oduet{g) Zhe RRIRK Y eripefrangalssto
th'e '38 Qlﬁﬁ&f?lg: 1@&@1311 dQC‘t ét!Y‘ ']ir{e r@a{cﬁyﬂ ﬁ}g& ?mf(B is éla‘ﬁ?d ﬂ@Ut es

triethylamn uate was then transferred to a
Nﬂf(byﬁ Iﬁ?{é‘eﬂﬂe@ﬂ@ﬁ@d{) Bnd 2501t1 of 1M Tris (pH 7. 4)

dd Ph | / Chl
B ot o i 6T G eh Fae EonGARERlabur I £ S8 ot
A AT ScdrdblatB460 follbGred BRI cyblel é¥ dumt] 43.s€dondd) 660, $OS

for 30 mnutes at 37C. The Proteinase K el uate was

seconsks: 2r Grighisplecfgliowedbyra sugle wplp 40 anutestal B C. Fggrion he

plm%?%%e%@%%kgéomg ggaéagg%él oe%&ﬁ’%gg nor) @ﬁo ? ]B# of rﬁm

th® géliiftoues. steTibsaN&aEemg 3Geptdtah H kivascordieg tdthﬁﬁh&rﬁtﬁfﬁdﬁ&d‘s t 0

a fresh_eppendorf tube. 6 March 2007 WD 2004/022746
Inﬁ@ﬁlﬁﬂiﬁ@éﬁb@@%@ Salifomgia, HS.Adcovery of DNA the DNA
was Phenol / Chi orof omi extracted, where appropriate,
fol l owed by Ethanol precipitation as described in

Ex arfpéperafion dfu h:zmmftranscs@ua;ﬁmdlenbntibuktlmérm ezanidr Waseset i n

50ul reactij.ons C3 (S Cl SREV ( SEQ DO
UP ) 1°h MPiRR STON %ﬁ@%ﬁeﬁfr‘iﬁﬁg?tggg%ﬁ% ge‘-’li’%’ "Bases

tldix@&tph@ﬁ’ﬂhﬁfauén Fe@@acﬁ'k‘&% RAlowkt € of ORIREV (SEQ D02) .
Reaction products were el ectrophoresed on a | %

20ph AA O CAEK AP A-0B-@R hetplaied Mg of(ﬁrlaycdnlstamCKNBWEQ

cont ai n t
e Beiehatel ﬁﬂéé@%a\fﬁ%ﬁ%bﬁ P T Y 1 ol 1
i8] 1 ¢
oo A B o R R e it Creble. S0y
S30URrerhix} 60pit SS{Mnix al so suggests that RepA 10 interacts
in a ngn-coval ent manner with its cognate
and the reaction was allowed to proceed at 25°C for 30 minufes and placed on ice,
then diluted 10 fold with blocking buffer (Superblock (Perbio Ltd), 0.1 % Tween 20,
200pg/mi herring sperm DNA).

DNA-protein complex capture. NUNC star immunotubes were coated with

10pg/ml of either anti-c-myc anﬁbody, anti-V5 antibody, or anti-human kappa chain

antibody, in 500u! PBS per tube overnight at 4°C. An additional tube was left blank
as a negative control, Tubes were washed 2x PBS and blocked for 1 hour at room
terperature with Superblock/PBS/0.1mg/ml herring sperm DNA/ 0.1% Tween 20

and then washed 2x PBS. 500yl of diluted transcription/translation reaction was
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Exanpl e 3. Detection of specific anti-V5 binders in a

V5-spi king expeiment using CI'S display technol OgééMarchZOO’i

The in vitro expression constructs were prepared
addi ng the TAC 15 pronoter and either the V5 epitope

WO YPH/2276_ner NNB |ibrary to the RepA-Cl S- GRIT/GE2R3{063860

by PCR anplification. Such constructs can be prepared
by many met hods knovvn to3lone skilled in the art, for

o Fac B B bl emponp fop J B, LU Nere APt
5APBSOf1bE Bldeano! tﬁapiz'@goamnm@sswrﬂhmeﬁuﬁgit@&mp@smn@dhnl
contai ns the RE(?OA- ClS-ORl region sai and Arai ,

eTestap 2D hete RS, DM wesie@vesd ajth 306y,

v LBV, 2Bk Lhealion oThe BepA O OB eglan, v POR

céﬁﬁr[f@é&zlrat a@gm HinfRes AR NGA brecpREEd witRb. S%thle%ff?tSN'P
prinmers REPAFOR (SEQ I D 01) and ORI REV408 (SEQ I D 20).

arhmoium30dtate.£Ape glyergewantdthuee mejubeDEhiodiNT thanoR Fallomug S

\Y/ 20: d.,l
cop R A BelF P arE R B sriantl foeiie g6e st facn
111U0§l Watdr. 101D f B@RAFE%NK WS leardpl ﬁfé@'u%%@ rdaBifond with A C3f

RepA codi n ion. The ORI REV408 prinmer anneal s

(SE@ Iﬂw@) dainBl IDx (70 pdmers Reagtiontedugig ieteodi ng ORI

bR i Waﬁ%“{)%”‘m“’ﬁé%gﬂa% 30 minutes and 30

seconds of 94C foll ovved by 25 cycles of 94C, 30
seconds 60C 45 seconds 72C, 1 mnute, followed by
Exagple 24 §¢ 8 MY dscoplexoC. Reaction 6 March

2007r11e\{¥% ?nq %%ggn %&Qﬁéﬂ%ﬁégEéﬁm@w&H ts

were electro on an agarose gel, 'excised and
dqsmd:ddl ot @camph If werelusfed oa selehi@ongaperimdnd am’nst mitidniniae Gaat er

Ki.t
et BB AR B Eraih s Sotif Sy gpongt and
re@ﬁéetl fﬁQHRé}bA t?J lﬁmge)ther Gpﬁollmﬁﬁg REAEY AN, Th&ﬁilmﬁhﬁe One
500 pQ) tinmes dilu eI 5 purified

P }ﬁﬂ@lffélﬂqxo piginagsrio @uxtED'\KésTheee mﬁbpqlearfe@PS@rdqeﬁ elow.

21) %@“%&%&%@%B’g%g@%%gﬁ%ﬁ%@ﬁ%@ R &gﬁl\gaggcg ID

(pHRI0Y fuir N0 Agnitles? Bind\d I pbivERiuatedvd thefitlafsfdreadDe @ froiippdakibef
ol yrrerase m.xture (20:1), and | x PCR reaction buffer

tuba, SRR AT GHLY 2ddsdver 1y, MA, U S A ) The
V5( "i‘}l@hﬁﬁﬁ'ﬁ@ﬂ@ Eﬁb%‘%\ras i O\E}ﬁ%ld%o% OTBQIVPQS hjtar e fob§ 0

primary reaction ct "a 5 epi t ope
miDMAs anfthe (ﬂalhmmﬁ&&hpta was thea mnaaﬁérsedttmaﬁhﬂl epBénderfthbef

[ t roduct. PCR reactions were
ané?r?@*ﬁ E@%‘S&ﬁgg ‘%ﬁcﬂié&dor f Master Cycler for I cycle
of  $henol/Chloroform: as example 1 above.
Proteinase K: the tube was incubated with 500! of 100mM Tris (pH 8.0), 10
mM EDTA (pH 8.0), 0.5% SDS for 30 minutes at 37°C. The Proteinase K eluate was

then transferred to a fresh eppendorf tube.
EDTA: the tube was incubated with 250l of 10mM Tris (pH 8.0), 1 mM
EDTA 500mM NaCl and 250|.i1 of Phenol/Chloroform for 5 ininutés._ The EDTA

eluate was then transferred to a fresh eppendorf tube.
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m nutes and 30 seconds of 94C foll owed by 25 cycles of
94C, 30 seconds; 60C, 45 seconds; 72C, 1 m nute,

foI | oned by a single cycle 10 m nutes at 72C. Regé\@?rﬁlﬁzom

roducts were el ectrophoresed on an a arose

WO’é’% 2288 and products purified from the §IT’QBH? "09&3@?0

sterile water using a Geneclean Il Icit according to
the manufacturers instrutions (Biol0l, La Jolla,

(00 eedrertbpRasad bt Bhe bR Mo Sty riey

ap Rl OR I PR ANDBpr Gpitlibh b deBelibed inxakgleTP ] opf
}{eac of the primers 20 NBREPFOR, (SEQ.I D 22) and

resyRpeuEiod B A wasaeanplifigy in Y0ubreagions witle TAGH (S Rawdng
Vi
CESREN ML) primits el R0 PRAG ka1 A 0 (PRI AR e
thElbgidmgdltaBoﬁmRMV (BEQHED(2., Rd&gtxon?uﬁuéts )vcre'léﬂ\a@troﬁﬂ%l&iﬁ%ﬁﬂ?
to t 0 r reaction
Eé&a@eie B ‘?5”&2‘}?& glwam? Sitkoshr g.lﬁt ﬁﬁAgfePfgﬁi REURING
(SjE(ﬁDQQ}’W%phﬁ 11%13@&&&%' B PRt &ﬁoﬁﬁ@eal s to the

|rrary reacti on product. PCR reactions

. we r eT lqut p@lm teéla s tat aqy Eﬁtb@ nethofls daseribed am)fe faa rechyering

mw%églle%&%@ fflogl%pﬁﬁ? scgcpﬁ?ﬁ%dgﬁllt f%o%uugelt? l% by

mta:amtxﬁanbxobmmﬂnhmemiﬂt modogntyDN@. 10 i nut es at 72C

. Reaction products were el ectrophoresed on.an agarose

gel, excised and products purified from30 the gel

£k Rﬂe 4 OetSdtfoh ok ﬁ)e\é‘@itcg i Bifads HEN9Sls | ey i

accorarng to tne | a,
udlxtgcrﬂdxaalamhhﬁm;ma US A). 6 March 2007 . WD

200 022746 PCT/ GB2003/ 003860 36 N
pl TR0 GRPreeiiG cpage g PrRed BB ipete TAG,: o

1%8{5%& e1tHérQ§JWSje[{1foE$ or 49116 NIRB BBABY to @e @g@tcmfomme
primers TACFARUP (SEQ ID 23) and TACREV (SEQ I D 27)

regign,dyFGR mmdtﬁcatmﬂ &whtcammﬁgc@ @W@W@lﬁn}zm@hmu ts

b SRR PRl P Bt SRR, B A Sp b At @i
DIWA%PP@N)ed by assehBIgPARV fisicRBhplaineialtial dvplifiogion temyslig of
the TAd prompter DNA. The TACREV primer anneal s to the

wagp thﬁeﬂhpiéﬁm’til’f\é“dl?ﬂ\(ﬂﬁ’ﬁﬁ Bedieas-ERORIpegion @dpstl; Grand fatie
kg]fsg8§ ﬁﬂcl@ﬂ%cﬁﬂﬁa ﬁp@@g%ﬁ Master Cycler for 1 cycle

m nutes and 45 secon s of 94C foll owed by 25
cycli@s oPridd@amphfietionrits Reﬁ@CIS{BIRI rdgﬂorsmd’iﬁ&%amﬂﬁ'ﬁd

30 I I N nut t
s e SITRB AR o 1 SISO Bl B B lme R wtpecty ol
of%géhrdﬁlfé (98ders XA ISSE (ERIIPE O UHE bmmw‘swsmfm QD) inlahe

gel into 4041 sterile water “using a Ceneclean Il kit
SOabxcm*t@n sonteiping B SmhENERS, 2.5 anits Taghsen\ent PYApolyBlasise 1,

milxﬂlré] &IOI li’angﬂ: i’&ﬁrrggcﬁldn bLIJifBSE'r 6*Ie)w England Biolabs, Beverly, MA,
U.S.A.). The REPAFOR primer anneals to the 5’-end of the RepA coding region.
The ORIREV408 primer anneals to the downstream of the 3-end of the non-coding
ORI region.

PCR reactions were carried out on a Eppendozf Master Cycler for 1 cycle of 4
minutes and 30 seconds of 94°C followed by 25 cycles of 94°C, 30 sec01_1ds; 60°C, 45

seconds; 72°C, 1 minute, followed by a single cycle 10 minutes at 72°C. Reaction
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(e). First assenmbly PCR One | (50 ng) of each of the
reaction products in 15 (b) and (d) using 50 p

each of the priners TACFARUP (SEQ I D 23) and "% Mfch 2007
ORI REV408 (SEQ I D 20) in a Soul reaction containing

WO WOHB2HE ANTPs, 2.5 units TagDeepVent DNA PEBIGBIIBALRE0

m xture (20: 1), and | x PCR reaction buffer (New
Engl and Bi ol abs, Beverly, 35I\/A U S A.). The TACFARUP

a the 5 e .reaction. N duct
Pl(’ﬂi"}cts "f?ﬁ%&ﬁﬁ% RE‘WF@?B DAt ??@FOS% =e°é‘F‘§ hd produegs Plgf-fge N he
theé @elﬁﬁ@QOul‘%&uW\@Qé{%m B)Gendii@n NI8AGELRMN {oqgélﬁhldfibuﬁéﬁ‘
is called TAC V5-REPA-CI S-ORI - 408 (S 24) .
1115@@@9%63@1%&@1@1& FelddminU.BA)a Eppendorf I\/ast er

L 1 Bhea Skt SpliBeigy ot STl Rt ifninaeiRta g **C

pEERe Pﬂﬁxary?é’a&mnlprﬁauwws rdaghpBfememgndSpmbdfleanad thy a
si ng ﬁd e 10 mnutes at 25 72C. Reaction products

pr%é?léVé REBROR48RQ 113 3 1and SFIRBYDSYSEQ IBQ) et Othd
reEth&ﬂ E&&ﬁ%@% b '2?1&1?/9&5”{15}{:? ?'ﬂﬁns@ﬂg}) éb‘\f%nt?ﬁlll{xﬂ:‘g%{e e WAL er

usin ean | acc I'ng
mixael tﬁclt) Lané 1 g PCRatacticn budfes (NeBr Bidglihd BigiabkoBéwarly, MA,

U% r?g*y %M@&%P?Pkmg% @38 SGh %S%E“?'f:é Pﬁ%{ycf%’&ﬂla

I SE
pridict 431 HEnaDBITY cpbp A (@ESFP%E%?“W%E@%F%S& i~

Smndpéﬂlnm’ga@r%wmms 2.5 units TagDeepVent DNA

o VR T0 Yo Tete 55 y BB Bele Mk SRS Suado By of

- m(nmmﬁml seEuhd Bbd4ad SolloBed BY 2 ¥/cyciof 94° & 3. skcondfI60°C, 45

TACFARUP prinmer anneals to the 5 -end of the reaction
seppugan2iC, (! d!}mutwféﬂmdmmlwﬂm miRs at &2 oReagiion
prgdt}o%rb%g.r éilécérépffmés%@% bif %pafbrsé) Cet\m /and 5%&?@9@%?1%%1 .
the gﬂ linto @Byl Sterife watsrTukiag a aaﬁbcrb'én H@:ﬁam‘hsdmg toWeCnfiraifdconers

25 cycles_of 94C 15 secongl ; 60C, 30 seconds;
1n57tg18tmn_§( 1ohdk &a dellp. SelifermiaoHdsA)f ol | owed by a singl e

- cycl Bﬂ({]éd Hicafion, Hasl (?@2[5% f’fboq[n‘Pééldﬁgég g%[p%riﬁed

ele r or ES on an agaro excl se
plhiiemdmﬁ&n pttrdluétlvmé ré-ﬁmpllﬂeﬁ esige 2. 5pmhal ofilich of the plimemsat er

NifakE R GHT D FAcen oikbaEPRTH2D £ Shuesption

coﬁéir}u{ch ’fI_S'AI%VI ﬁﬁgﬁ Fié F?Aung.l; %a WPVOS RS E%)lf}ﬁ&gééciﬁlxiufh @b)y,i s |

an@rle ﬁ@Rat:act;m buiffeir (New EnglandrBiolglos; Bp\teﬂm,rMﬁr HrSsAét’ﬁlnn
j .The reacti set _up.on i Si a
NP REEROR b oo R 250 ol fiF mid s dhop e ol Vi D 6
appérRiR 8 Edntifth lafitof deRINISBd NNB HBAGIDIOA. RietORIREVADS piivier 201
of 5000 tines diluted TAC V5- REPA-ClI S- ORI -408 tenpl ate

anpeplsito fap Jofend phihe primary reaction product.
- PCR reactions were cairied out on a Eppendorf Master Cycler f01 1 cycle of 4

minutes and 30 seconds of 94°C followed by 25 cycles of 94°C, 30 seconds; 60°C, 45
seconds; 72°C, 1 minute, followed by a single cycle 10 minutes at 72°C. Reaction

products were electrophoresed on an agarose gel, excised and products purified from

- the gel into 40pl sterile water using a Geneclean II kit according to the manufacturers

mstructions (Bio101, La Jolla, California, U.S.A.).
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15 construct DNASEQ I D 24 above) 20l of 5

TAC- NNB- REPA- CI S- ORI - 408 tenplate (0.5g of final

construct DNASEQ I D 25 above) 2081 conplete amn 60March2007
m x (Promega) 80l S30 Premi x 20 601 S30 m x and

aci d
WO%“%“Z?@QCU on was allowed to proceed at 2FET{R003HO3860

m nutes and placed on ice, then diluted 10 fold with
2% Mar vel / PBS. DNA- pr ot ei 3% corrpl ex capture. NUNC star

1 ORa/ i f i -V5
a1 Bbdy TSSO SR # GIAPEL oL Ut e 1 A
phitha (fé@%smg":?” bl d?'eﬁ:‘ﬂlﬁgﬁlg gﬁm@z%%dl«*’ tgxﬁgstsgfp 237 whes

wer e washe PBS and ked for room

| TAERBE(EEQIDWT) in adilpbieaatign bonftfiging (0.29mMadNHls, 2.0 nditd Tween

e oA poirtse SR ACh M PR edon SR e
EﬂgaﬂfatB i0BbyVBEvAS A, U, 23 Me TADF AR gt Bideal tdthe 500M
nperature for -1 hour. Tubes were washed 5x PBS/0.1%

enﬂvﬁ & Tz%ﬁ BiEROtoR O A5 Thg BAPREY nomusr prpsals ixte ared ofvibeh
ng%éld fer plus 5001 phenol/chloroform This was
rlffug at 13,200g for 5 minutes and DNA
‘pr ediGR teattivals werelvartied 6ut o b Eppendbrf aver Cicl@@ar7l cyui®of 1

SoptisEede ETLEFRIGO0eIE 8, el mascipic,

seEtSlldkom"' OB0GEHAY, FIG3kEA O siRAL LRIeSIMBEeYRID ] RM B, 70%
et hanol ,” vacuum'dri ed and Tesuspended in 40l water. )

products wre ploctopboretd DAL sgarse gdeprised and praduggpirified from

t i th the biot] bTACS | D

o 5 10 et e RigeioeleBh ket o P i o
111§?chﬁﬁbﬂsC(Bhﬂ0E5[ﬁdol‘Pd1C@hfoﬁﬁaagmﬂsje/ TAE gel. O oning of

recovered DNA into the ex[)ressn on vector pDMG K ( SEQ

| D 49). FRetaaeaemblY P&Fe@llyeu {he ne) of enqhuafitiic reartiomprogyciftingd

- oandidindof b R R F BT I R e

ORIRH V408 ($ 100 $D (0 iAGEDLI rbdctMéshntaBinss®XsmM. dNTPs, Bpifitst he
purlfl ed_reaction product and theg{():l asmd gDI\/GK 10
agbleer \tang BRI xmparase puxtwii(2051) omdNx 1 Ranserting rifar Kew

E;%Mh "B“@a@' Bé@ﬂ? ¢ ﬁf{%{%)’ %%ACFH&%%:& ARRaIS t the 5°-

endel thetreaatiat prodnck(dl) Tha ORGREV4RS drimer heneala mithe 8 t-erdenf the -

t t AGEN Lt dWest. .S K. t
re{w?@%%% B T TG PRLISH 1 4P PAAACE Y RERA (BT OBl
Imgtqg?se (Promega, Southanpton, U.K ') followed by

phenol / chl oroform extracti on and et hanol 15
pr e IR reagtioonwers catdetnit bed Eprodef MastecCysler ford dyemed as

m%ht%s‘?’ gjgdvt%d se-[:o%déz 9% 9406 fo\i\f%%u%[ by 25 cycles of 94°C, 15 seconds; 60°C, 30

seconds; 72°C, 1 minute and 30 secounds, followed by a single cycle 10 minutes at
72°C. Reaction products were é!ectrophoresed on an agarose gel, excised and
products purified froxﬁ the gel into 40yl sterile water using a Geneclean II kit
acco;‘ding to the manufacturers instructions (Bio101, La Jolla, California, U.S.A.).
(f).  Second assembly PCR. One ut (50 ng) of each of the reaction
products in (c) and (d) using 50 pmol of each of the primers TACFARUP (SEQ ID
23) and ORIREV408 (SEQ ID 20) in a 50pl reaction containing 0.25mM dNTPs, 2.5
units TagDeepVent DNA polymerase mixture (20:1), and 1x PCR reaction buffer



10

15

20

- 25

30

The cut PCR product was transferred to Streptavidin

coated strips (Roche D agnostics Ltd, East Susse March 2007
UK) inlx TBS, 0.3 ng/m BSA 0.1% Tween 20 an

i ncubated for 30 m nutes at roomtenperature, shaking

WO 2/R2UPpr oach renpves the flanking biot |PW(%2@HI“W

upstream and downstream of the Ncol and Notl site of
the 20. PCR product and eéYabl es recovery of the small

(I@Nc%@'i?@ﬂ?@%c wamémaéé e'rﬁ@ﬁﬁgpﬁﬁoﬁhﬂd&%@t ed

thé‘@deﬁt&%%acn%ﬁ’\&%&&t {apted cﬁ@r&%@d ]IBr'Hﬁéil 2ARAN® the 3’-end

Preci pitated was dissolved in 101 of water. Cut
ofﬁh@@mt@n@mﬂluﬂiﬁ@ i sl oated small DNA fragnent cont ai ni ng

ot 1P s RER GG oo S ERSSuon el R BRE

mitiutes agt4f @idids b4 D ﬁallﬂarem;azs Wc&ﬁ Sf L2 S IrStsectoln@sn s0°‘Ohew
Eng{l and Bi o] abs, Beverly S.A ) followed b
se

frol2/ enl %%F@meétfpl&w%m aétnﬁkeﬁwle b} BEss ehit i .on
79a§ R&?ﬁ(ﬁ{ 1519(9.1‘&3%% ctrbfIfofdsed 61?%1%%%61"@?01@1%&@' ved in

wat er a ectrtoporate
precﬂtetstpuuﬁwfrgnﬁtﬂm*gel imi@l40gkedtdrde evateoustigragGdnecl¢and] kit

e dote ﬁﬁif@é{{:”%%%‘ﬂ?%l%gi bbby Rl s ang
THe¥eac8En HloHSDBE) iScMBy TACARIE REW}Q 2fOERNZRT4EQ ID 25).

PCTI GB2003/ 003860 39 Anti-V5 anti body ELI SA screeni ng
of Setrevtion ol vifedranREpiial/ varsletonserasion:ihe keagtiqnrseowar0 0|

soBntiogNemgr st Bl ed0e R SEB Bl vy g™ O

tre@b’(ﬁfpﬂbﬂ’hﬁnsfaﬁbﬁ wa@kn M eefolloagsferred into I of 2x
ucose, and_100g/ m__anpi n and grown a
SR Gosye

20317@ 50§ﬂ gn ehgilutedst-V g R Ely-C1S- mplaied0 tl%ofcf&al s

coﬂﬁl:u%t Bﬁﬁ‘sﬁbﬁﬁ%% 1000x g for 10 m nutes. The
pernatant’s were scar ded and pellets were

90pb$ﬂﬁs'ﬂﬁﬁd‘§‘d8 -REPBATIS-ORI-40R teinxhlate (0. 2 f fioal@smstrudt00g/ M

[ a 1nM | PTG and grown for 4 hours at 37C,
Dlgggﬁﬁﬂhosﬁ’?‘@ i nduction the cells were centrifuged at
zohp&%blge Bfno%&d%f‘?‘r&ﬁega 501 of the supernatants were

used’in the ELI SA test UNC Maxi sorp plates were

80pb3R0ekteintx wi t h 1001 of 1 g/m in Ix PBS of either -
60 w%) human kappa regi on anti body or anti- V5 anti body
Pm of BSA for 7 hours at roomtenperature. An

addiahd 08 MacdrbR allVesd tb Bickedd a8 D4 C O ymiaeRs 4@ pMcbdon -
PBS. Wlls were rinsed 2x PBS foll owed by bl ocking

10%8Wﬂ§11%@1ﬂ0€9ﬂdw%%th@ﬁ¥fé@§§ure with 3001 of 4% Marvel ,

hen
050 POABERiL Bomh e BFke MK S GRS o RESw
1 Oitgm}e nf afi-Vh aﬂ:t)boﬂaEiS 50¢pd @BSddemighoatwel.| A1 midifional cubisatasd
1 hour at enper at yr s re.then
lef} Blapbes Exepwe ot ol Thorroyen 5%%&5 lﬁvﬁés%@ﬁi&?g}r at
mcﬁméngﬁ%eamu bisemmuffaqe% MISSLION 1 Al oy, o0emy/pat ed

horse radi sh
herrmg sperm: DNA) and then washed 2x PBS. 1 mi of diluted

transcription/translaiton reaction was added to each fube and incubated at room

temperature for 1 hour. Tubes were washed 5x PBS/0.1% Tween 20 and then 5x

-PBS. DNA was recovered with 500ul TE buffer plus 500 phenol/chloroform. This

was centrifuged at 13,200g for 5 minutes and DNA precipitated with 1/10 volume of
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per oxi dase (HRP)(final concentration 1.6g/m) was

diluted 500 tinmes in 4% Narvel, 0. 1% Tween 20, | B

and added to wells and i ncubated for 1 hour at rMZOO’!
erature. Wells were then washed 4x PBS, 0. 1% Tween

te
WO /246 ox PBS. The HRP signal was det ectP&Ed/GR0034H8¢y

2001 of TMB substrate. Reaction was stopped wth 1001
of 0.5M sul phuric acid. Assorbance was read at 450nm

35 qut of 88 c]ones expressed well judged, by HRP

3N S@%&}n i @u&/ﬁ@ glysegen anbiyoygaimss of abslite ethiadthn  kappa
SIRAHAD AR FetsQihre Gtk J d

Fs peéi T ki)‘l:lg%g‘?l% ae.lteosqggée ansthi ﬁ‘%ﬁ g\%t% v %%%%%ﬂ@?% o

reguspersied nytOubwitep2d plad récovarediDNA vB08 ampbfied inh0B] i . e.

. entjch t fact ' 4.
refton ity ity BT et LT AT 1 e Pag bR E BEG 1
1HCRERALINGoAPRIvREd eledBaslidrdsed ogd PRiagdrbseAABedVar ch 2007

WD 2004/ 022746 PCT/ GB2003/ 003860. 40 Ljibrary
Constlepisg plorcorercd By giodhe ¢apregsign vadger PRMG-BABEQAD 27).

et B0 PRI R S BB S 80 o

t

QA gkt Gadextrbdagiad kioaccorfiing to tha Gnaptfcmiesindctiong ((IAAHNA
vector was_used in this exanple, but many available 5
LiGorers, Whar Howan eled KATORPERERDS R BHTPoSe

| Al ; , 5 -\
Bty e N e e .
UlISi.4)).dlby edgidsms] vas gelpepBot usinglayQIATviok frelskteacatiiinkéts wer e

- 101, of 1-50 di | " HA pl asni
BRI s perugashing s imppsbons B R RS 31 R e s on
troAR LT GONrdts Bf 04 RROMaC AR Exe Fh EtaQeQ’Pﬂﬂ{egﬁT,Ef ase

anplification buffer (10mM KCl, 10nM (NH4)2SO4, 20mM

Sopthamnptg U.RgHolowed lyrphengd/ddarofamessantion andetliood wit h

, | y -
rectB i SRR Plost, oo WiaRina Rl i & el
Th2(tud PTR @rddiA wae tiyisiies & StipepidifesahteDiApp@oyiner ase
DRl b b abags S, Fheainsiop 16 Brta 0 2
inng{séa?& 3P HlimRS dp? Pooft te1%§&auu%9§ﬁaﬁﬁ .%ﬁ%&g‘&&gﬂgﬁ% kpener e

ectrophoresed on a 1% agarosel TAE
flapking biptiaphted DNAhigstearhardrdewastredmof tha Neg) and dNotlsib ofiihe.

rified ,int,o 2001 er. f Bspl20l .corrected

P blopi g R pryi iR s YA pemeabesStaniB e o

seleb¥d pEPHAE SRGECO.BupGhMAR wad PheAbIihBofSRAVMRANEPEnd kNGB
20 polynerase anplification buffer (10nM KCl, 10mM

' preqipiged sdescriimdigbave; Breipifated DNA was dissolved in 10pl of water.

Cut plasmid and the isloated small DNA fragment containing the selected peptide
sequence, both having Neol and Notl overhangs, were ligated using a Quick ligation
kit according to the manufacturers instructions (New England Biolabs, Beverly, MA,
US.A) followed by phenol/chloroform extraction and ethanol precipitation as
described above, Precipitated DNA was di'ssolved in 10p) of water and electroporated
into electrocompetent TG1 cells according to the manufacturers instructions

(Stratagene, U.S.A.) and selected on plates with 2xTY, 100ug/ml ampicillin, and 2%

. glucose.
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pH 8.8, 2mM MgSH4, 0.1% TritonX-100) wi th | Qonol of
arch2007
WOg)ol ner ase: Deep Vent DNA pol ynerase mixture (NEB) for

each of the prinmers BSPREPAFOR (SEQ ID 29) and
(SEQ ID 02) primers and 2 units of 20:1 Taqg DNA

¥Pes of 94C, 40 seconds; 60C, 40 sd&&HRF003/PYE60
90 seconds; followed by a 5 m' nutes 25 extension at
72C. 201 of reaction prodifct were el ectrophoresed on a

rordiRals SR EpESh ARG SREARIERs afhblib e o o,

pll:itddﬁﬁtb ﬁE)(T;AGf Bt OV gvesse tdng moaiigaﬁlsﬂ@ebmm tid gro®wgl Not !
for | hour_ at 37C in a 3001 reactl on

ovmlah\}ét 37t ﬂ aldpa0nrmolOuhef (e Prenight cuires werp sransterred
i o ER ZQfI‘Y‘r’]‘??G%'iucos-Ehﬁldtl pé’ﬁxf)%lﬁmvﬁﬁ oWRGP37°81 B8LndY

restrictio i'gat1 on as rch 2007 WO
3@ DERTBRE. Pmﬁémﬁi@aﬂsm&&%ﬂﬁlﬁd at|10@kNEBr Hisfoinates4 | 71

T SR R o s BG5S N

0.50.80823$00 ét)%yml am?tclllnﬂ |am§3141/nﬂf[ INEB)and browhdorlNfdukd HIFE,

400u/ 1 NE Wat er Reacti on was carri ed out

rprg74ftergnduction theealls Wemntv@ge%@tslé%\e@fowﬁ géutes. 150ul

e

wiﬂu tO0RL efth parak it e PBS bf dithyr dnédrhtman Rappe ebgioh aagbmlyamhnjm
rjfled ified in 20x 50l cll
FEHhORY 95 P§/1T3FA€£§§$Y?%E63 PUOS@)M%W&M%# **109%@7 f

w&%éﬁ Bl%ﬁk %Qly%aé@ﬁuma@%ns%@%em@msm@owé@bﬁeconds

séconds; foll owed by 5 m nutes extension at
blmcdng ﬂml\hhmst el tmperatire with ﬁ00411 of$% déanved, g %ﬂ‘@fe%ma t he

ate po ction /sel

e ots S RRRL R B o 0 FSles e Re M B C0 ana
MhReLDAYETweh 20 0 M RESWREE added @o wélls ahd lﬂ&@bﬂtedﬁﬁl f Rdur s :

REACTION 1. 25 Li brary DNA 5 Sg})
room temperature. Wells were then washed 2xPBS, 0.1% Tween '70 and 2x PBS.
Secondary antibody anti-human kappa region antibody conjugated to horse radish
peroxidase (HRP)(final concentration 1.6pg/ml) was diluted 500 times in 4% Marvel,
0.1% Tween 20, 1x PBS and added to wells and incubated for 1 hour at room
temperature, Wells were then washed 4x PBS, 0.1% Tween 20 and 2x PBS. The

HRP signal was detected by adding 200ul of TMB substrate. Reaction was stopped

with 100pl of 0.5M équhuric acid. Absorbance was read at 450nm. 35 out of 88

clones expressed well judged by HRP signal from clones screened against anti-
human kappa region antibody. 7 out of these 35 clones showed sﬁecific binding to
anti-V35 antibody, thereby enriching V5-peptides from 1 in 5000 to 1 in 5, i.é. an
enrichment factor of 1000 (Figuré 6). .

Example 4: CIS display Library construction, selection & screening against

Bacillus globigii
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2.5x buffer 80l 100mM net hi onine 21 S30 extract 601
30 I'mM of blocking buffer was added to each reacm h 2007
(Bl ock buffer is 4% Marvel, 100g/m sheared sal

sperm DNA, 0. 1% Tween 20, 2.5 /M heparin, 6 March
WO Bz : 03 b

21400 2004/ 022746 PCT/ GB2003/ 003860 4PCT{GB200a)3360
spun at | 0,000g for 2 mnutes, transferred to a fresh
tube, then placed on icetd 100 | Bacillus globigii
LiB Spor 1O%USpensl on was washed twice with | nil

1 en 20 and was resuspended in 1001 of Bl ock

buf FBs gendidiedib@sDNAcHpromotd eyt N A |ﬂ1@gxﬁé1ﬂ ahd theiRépy- and
allowed to bind at roomtenperature for our. V\/%I st

CI% -9 Hagmenh gushbg gepstatadniban beke fosethgly dasestifei

W t h
PR B 5. SR B Vs YR st e

pramgters/@utdeheiung, MWWQIUcmtto ihfosegekilied in th hed Tbe idigal was

pER 3ROSR TAG bR BEToat s RERE BRASE. o1 o

litbrRryAZA e PYh SAMIY MvaGRdse: ﬁll\f:@'ﬁ%leﬁnréﬁéfedlo mnutes on a
m xer. The spores were centrifuged at 16,1 for 1

mi nutOal efasq jluted FRArih plapmid A repetiond ap
m@fﬂeﬁ '11?%ﬁ0 gi"l%g iof VbIimP 'E@ht%gi?j g g%@d}l\ﬁ gﬁxp%;\ggﬁté CHCl 3

m nut es at
paiyreabgeiaplifichtion bldfet Bl 0R0d K 10maM (gHY S0y £10miM dris-HET and

ol g Koot FetO%5 1% e e ofT oot S o

TACPFRRUMSBQOD 39y5kd @J%EWR (SECEID 28) bHsheR Gnd Dl of

m nut es at 16, 100g i n between each wash, then air
20t TédehTﬁd)Oﬂ)Enel@ﬁQf@hHéﬁ LIWA paympaseanixture FER) dader ed

CYEEA RETRC, %ea%éb}‘f%% 515%13% Tkt eagﬁﬁ{oﬁe@"”k’egr%al D 31)

mﬁﬂ%s &xtiidnsat 93°C2 0k of ﬁgctﬁh"ﬁmdla&'vyé?@él@c%%pho%&[’my@ M DNA
pol ymerase m xture (NEB) for 30 cycles of 94C, 40

agemsoMAE; cebad phatograged mdsle tiRenaipder sess Qirgen ooy puwidigd by
&:ﬁ) rrL utt es extension at 72C. The DNA was purifi ed,
i F9HLYA Y eci pi tated and re- suspended in 10l water. 5

P1l viefEof B5h 1108 EortoRA REp-€1S-6) 5064/RactiolPw&@TR t i ons
above but "using the priners 25 RECREVZ@(IE% Q 1D 32)
ro

anggl et ACHRS 1| ismtion polemy cqnggining 20Qpdd dNTPst duct

B gL T oSS R B S

pH 8.8, 2mM MgS04, 0.1% TritonX-100) w1t_h_ 10pmol of each of the primers
BSPREPAFOR (SEQ ID 29) and ORIRﬁV (SEQ ID 02) primers and 2 units of 20:1
Taq DNA polymerase: Deep Vent DNA polymerase mixture (NEB) for 30 cycles of
94°C, 40 seconds; 60°C, 40 seconds; 72°C, 90 seconds; followed by a 5 minutes

extension at 72°C. 20p1 of reaction product were electrophoresed on a 1%
agarose/TAE gel and photographed, while the remainder was Qiagen column purified
into 120pl water.

Library-TAC product was then digested with 10p] Notl (NEB) (100u) for 1
hour at 37°C in a 300ul reaction volume, then Qiagen column Iﬁuriﬁed into a 120pl
volume of water. The two products were then joined by restriction-ligation as

follows;
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Restriction-Ligation 30 This was carried out in a 30I
reaction for 1 hour at 37C to reattach RepA- 086% h 2007
DNA to recovered peptides for a further round of arc
selection. .............. 6 March 2007 WD 2004/ 022746

WO 1504028449003/ 003860 43 | OXNEB buffer 4 FCTATEMAHUORPS
(Stavh) 1.51 10ng/mM acetylated BSA (NEB) 0.31 5
RepA DNA 21 TAC-library BNA 10111 Bspl 201 (10u/1l
Fernmentas) 1.51 Notl (1Qu/1 NEB) 1.51 T4 DNA |igase
(400u/ 1 NEB) 1.51 10 Water 8.71 20l was PCR anplified
16N L gr b Ox- 5011 reactirons wih pringx 5
TACFARS. 1 (SEQ ID 33) and ORIREV, (SEQ I D 02) for 20
1V SsTRORIGMA) 40 sSeconds; 60C, 40 seconds 72C, 90

econds:; . fal y ab m nut es extensi at 15. 72C
1%&%1\?\5 W&é%%% din 1 Qagen colum a the eluate
Reiﬁdem\]fppr Round 2 of ITT reactions/sel ect4opn (58I used
R2). Round 2 Second round sel ection was carr| ed out
Té@f%%l‘}’%d 1, vvlth the follow ng 20 ch

B%@ﬁ%)) I%wm%)e i nput DNA were usepl iOCk buffer

VI ne rum al bum n, 1% gelatin, 100g/m
Neilﬁéh]u&dl@@l)non sperm DNA, 2. 5ng/n1 heparim, in TBS.

..used in each sel ection._ Recovery
T‘L%@mﬁ@é%ao .2 (SEQ ID 34) and NOTRECREV2 (SEQ

Wwhatar32) priners. Fi nal ly, pull through PG8yused
TACFARS. 2 (SEQ 1D 34) and ORIREV_(SEQ ID QE) prinmers

for 25 10 cycl es Round 3 Third round sel ecti on was

carrjed, out asf 2, With the follown

charfredion At Fosir b B 78 T oms ikl wRAet el
el&%&gﬂcﬁﬁﬁs %ak’?@ﬂ a%gllﬁ- TREGy i(ﬁE)QSG;ﬂ) 1@&5&0]@ "Eﬁlld the

ECREV2 primers. Finally, 6 March

re@@infer W@g@t}mﬁﬁmmﬂ& Ithtafy BBROOBKBORABEM column puriﬁed and
PCR amplified in 20x 50pl reactions with primers TACFAR4 (SEQ ID 30yand
ORIREV (SEQ ID 02) for 30 cycles of 94°C, 40 seconds; 60°C, 40 seconds; 72°C,

90 seconds; followed by a 5 minutes extension at 72°C. DNA was gel purified in 4

Qiagen columns and the 200p1 eluate pooled for ITT reactions/selection.

Round 1 Selection

2 x 200p] ITT reaction was set up and incubated at room temperature for 1

houwr as follows:

REACTION ‘ I

Library DNA o ' s6ul (7pg)
2.5% buffer 80p!
100mM methionine ' 2ul

S30 extract - ' 60ul

1ml of blocking buffer was added to each reaction (Block buffer is 4%
Marvel, 100pg/mli sheared salmon sperm DNA, 0.1% Tween 20, 2.5mg/ml heparin,



WO @E

10

15

20

25

30

44  through PCR used TACFAR6 (SEQ ID 35) and ORI REV

(SEQ ID 02) priners for 10 cycles. Round 4 5 Ro

was carried out as for round 3, except that %r}\qamhzom
froxr mately 2g of input DNA was used for the

@216 on. Recovery PCRs used TAC3 (SEQ IRSTE&R001{4ppsc0
NOTRECREV2 (SEQ I D 32) prinmers. Finally, pull through

PCR used TAC3 (SEQ I D 0992 and ORIREV (SEQ I D 02)

prdders f 5 wa rried
bt oo ol Y 4 e BrbRARG o R B P Hase of
iceragnents, the stored the recovered DNA from round 5
~was PCR arrpllfled with biotinylated TAC6 (SEQ. I D 26)

pr i k0 v Recilln@irziRBebsrosEaemiaryas washasdwics it lnH

RS Elenal <R TS Bk B R RR SR L e
addeg thd BREk biffer anddidived e robnt Rmpea®Rd Y 1 Boud whilst

Fol | ow ng phenol /-CHC13 purification and ethanol
mﬁiﬂ&r pitation, the digested DNA was then ligated into

C and ot MepEsh Aot L oo - YEE @Rl

werl washebsix tidasTvith ]lﬁzﬂ)gf TiBS/auith Tadeh R bphmh@wﬂhaipipeﬁ‘e and

i ncubat.ed o/ n.at 20_1 ndi [.oni r :
V?{FBEWEB“PW & aﬂé’% e peligdves B &a‘ilr gr Mﬁ%%@rhrr in
‘ b3 d26el | pl ates, and grown at 37C/ 200r pm f or
hours. 1001 was transferred to a deep-well plate
contRiVAiwageluigd by m@tlg@ o%tée SHR¥KET ¥ 120005 M slodluamgﬁf@ﬁel lin
3K07h e/vveII nd| d,for 1

ot For P it Sn b e BOR9 BBt B PR YL
miRh i theatpdngatdnt vad neﬁﬁﬂlsﬁd byKthe adtionfyf 12@1 A0 HB D@nd
medi um was added and. i-ncubation carried out .o/n aﬁ

therypheplf k3 exiegcied Aoryminies 4 6. HlgnHNAoTasarseaBialzd with
2(21'5%%1%% Ao g?&f%QﬁS Gnd¥ fidle BHNMROY Gharlo]! DﬁWﬂQpe}h{%&@ﬁ  Age

our at room tenperature. Pick
165 100g fioré$ miB@esved dlmﬂetwashegehi'ean&)ﬁﬂgO 75ml ’B‘Vmﬂmbbs

ce%& S B Fh e F AR SR elbe i e 0 B 51
n8Q0RO8ulivid. Mar ch 2007 WD 2004/ 022746

CT/ GBZOOS/ 003860 45 S014% bovi ne serum al bum n, 1%
gel d0ikrepayerrBENAwas FER baplified i1 0 s 50jderictiorywidh primersm

ol R s} e Al DA pR AR o LT BN, or
podyrikribe! Béep VenBNAGRInRABEmbREH (VB )FOL£30 cycles of 94°C, 40

seconds; 60°C, 40 seconds; 72°C, 90 seconds; followed by a 5 minutes extension at

72°C. The DNA was pﬁriﬁeq, ethanol precipitated and re-suspended in 10ul water. 5
ul were further amplified by PCR using the conditions above but using the primers
NOTRECREV2 (SEQ ID 32) and TACFARS (SEQ ID 31) for 10 cycles. The
product was purified using a Qiagen PCR purification kit and elutéd into 501 S5M
Tris pH 8.0, '

Restriction-Ligation
This was carried out in a 30ul reaction for 1 hour at 37°C to reattach RepA-

 CIS-oti DNA to recovered peptides for a further round of selection.
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i ncubation with anti-M 13 horseradi sh peroxi dase

conj ugated anti body 0.2gg/rnl in 5 4% bovi ne seru 1 2007
al bumn, 1%gelatin in TBS. The spores were incub

at room tenperature for 1 hour whilst shaking. The

WO 2@4/022746er ¢ t hen washed 5 x with TBS/ 0. 1RCTGBAW0038¢0d

the spores were transferred into a fresh plate. The
spores were then washed 48nce with TBS as descri bed
above before devel opment with TMB substrate. The
devel opnent was stopped with 0. 5M H2SO4 and the:

IOS{?’E#[ Ll?lg S 10 transterred to a Tresh TI%II pot T omed
e 10r

readi ng at 450m. Bi ndi.ng data sel ect ed
IQﬂﬂMlAﬂ"és{SKﬁVIAhovm in Figure 7. Exanple 5.1.51S displ ay

Li brar fructiQn, selection & screeni agai-nst
loél?ﬁl? Pﬂ%ty%%ﬂﬁagm Li brary Construction carried
{DRA described in Exanple 4. Round | Sghection |x
001 in vitro transcription/translation reaction (ITT)
Tf?x@-él@tal”bﬁNﬁas set up and incubated at rod&uten'perature
I, cribed in Exanple 4.
{gl?%oclild?]?g'HFe s added to each reactl on L{lBI ock
Ndlif10e4:l NEBH% Skl nped mi |k powder, 100g/ nil. s5ighear ed
sal mon sp 2.5mg/ nil heparin, in TBS), then
THPHed® &??r{sQOé‘éllNEE@r the first round of Iilot¥ry 7
ws@l ection a 70x11nm NUNC Maxisorp | nm ungojybe (Life
Technol ogies, Paisley, Scotland U K. ) was coated with

I m of 25 10.xghnl of polyclonal ant| -V5 peptide
ant i_bod rl an-_Ser al in _PBS far our at 37C.
The Dt iR soEederteln 1of s0ul bt e
_ fod9, hour
TATPAL) B 1) SDEAHOMIEY, (M RES B oI ofb e GR
semdnléé%éﬁo |s¢cobdlso@:k’0b9ﬁ éeemndmﬁbﬁowddgd 5 maindics extensiah atl

for_1 hour standjn room n%ﬁéature The tube was
T2adPRe was gl Peyifigdsin Ql#gepsfép@n laate pped t?lk%?ﬁﬂlﬁ 236

PBS only. 6 March 2007 WO
I@K%&?@%@%ﬁ%{gﬂmﬁm#@os%o 46 DNA was eluted into
5001 1M Sodium acetate-pH 5.2 for 10 mi nutes on the
bl pod m xer, neutralized with 1001 'M Tris-HCL pH 8.0,

R phenol / CHC13 extracted for 5mnutes at 16, 100g
DNAgu@ad Riuf@ sdlddiinh G didd o F6 %!, vith XE@REWing 72

vol une 7.5M ammoni um acetate, and three vol unes of
chatgha tqualpwxiDMelyvajsg cpfehpueDéb\ @erahseﬂ&bcl(]injfef vns 20 bm*mmt es

and _t he th 0.5m. 70%
s 0 B0 e AP TACE P D el T2 85 pended
he eﬁ‘mziqlf B {1 -wabhe! %Jr%ﬂ¥@fn%gcl%cﬁ&3RgﬁBeﬁmm hid in
reacti on w rnmers
TACFARS 2 (SEQID 34) and NOTRECREV” (SEQ ID 32) primers. Finally, pull
through PCR used TACFARS.2 (SEQ ID 34) and ORIREV (SEQ ID 02) primers for

10 cycles.

Round 3

Third round selection was carried out as for round 2, with the following

changes: Approximately 2.5ug of input DNA was used. Recovery PCRs used

'TACFARS (SEQ ID 35) and NOTRECREV2 (SEQ ID 32) primers. Finally, pull
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NOTI RECREV2 (SEQ I'D 32) and TACFARA (SEQ I D 30) and 2
units of 20:1 Taq DNA pol ynerase: Deep Vent DNAé%lrchzom

pol ynmerase m xture (NEB) for 30 cycles of 10 94C,
seconds; 60C, 40 seconds; 72C, 90 seconds; followed by

WO W0402274ht es  ext ension at 72C. 501 of red’é—‘frfciﬂﬁo‘}?f“@)@@bt

were el ectrophoresed on a 1% agarose/ TAE gel and
phot ogr aphed, then GeneC g¢&n purified into 101 water.

r 0 ADNAand reanplified for
e e A GRERE Ty S ceg MATERY AL TR Priormre
16 g/ D 31) and ORIREV (SEQ ID 02) prinmers. 15 Second
round sel ection was carried out as for round 1, using
the sane prinmer pairs as described in exanple 4, with
the Jol | owi ng changes: Anti-V5 antibody coating
ntration was reduced to S sg/m . Input DNA was

appr ReingBtvek ¥arAe out Eor fhuh@ UMtkes tREAhRRINRSy S 56 ed
out_as for round 2, with the follow ng changes:

ingpPR34 vras veed yordbe ssteciien Recomhix Rks ue@éb“ﬂé&@xl@r@) BdRs

NAACHERO I (S i ST ERAD

IIQ%&DR:%EVQ&EQIIRDBWM&EQ!GMGEQ primers for 10

cycles. Round 4 was carried out as for round 3. For
cloning out as Ncol-Notl fragnents, the stored the
rb@Revered DNA from round 4 the recovered DNA from
round 4 was PCR anplified with biotinylated (SEQ 25
11 )@ﬁdTA@SCMMSWEVZ (SEQ I D.32) priners

d d d t
o d S5 S R P BTl SBtef o esoyersd DA from
10886 § WadBOR amghiﬁ‘daﬂm lﬁot&xylateactm\ag@ab IDQBPLSﬁxﬁ& af\er e
0012% gl ucose 10/ nil anpicillin:

icked into
NBREGREVA (a0 WoF). bitattios wibily @Mlcmed@ygmmmm for

ol RSl SIS A TR

plpk U&t&ﬁﬁﬂkﬂtﬂﬂpthﬂﬁ&ﬂ:( Eﬂiohﬁig}ﬁéncﬂﬁ@ﬂl&ﬁ lﬂcat&;’iﬁnd @ﬁa‘dlﬁlﬂt E‘d
Qr, 1 hour wt 6 rch 2007 WO 2004/ 022746
B i 0 5988 B Arvas Grkaeid e o S dge eV el | of

phagem e84 %nsﬁmﬁh& inkd ERY738 %%p]rtpc A0 & 3V, m%QM | PTG

nedi um was ad and phage a fon continued for
2, th@ﬂugénlamnplcﬂﬁﬁ:pmtuslamd mblajatedghm 3200rpm Bacteri al

2000H i ST R e 0 e 3@&{%%@@ Ste to

[
o e S 4140000 e

was00ngivedlt a derpiwelllase paritaising 20001 BYcjucbse, 1IN, mmmnl PBS

anafii s PR Bl ioer {iGedval SneteT R o oy,

: shﬁ&fé HBP@BY0UL per well of 2xTY, 100pg/mi ampicillin/ 25pg/m] kanamycin/
20uM IPTG medium was added and incubation carried out o/n at 37°C/200rpm.

ELISA screening

Round bottom 96 well plates were blocked with 4% Marvel in
TBS/0.1%Tween 20 in PBS for 1 hour at rooni temperature. Picked phage cultures
were cenfrifuged at 3000g for 5 minutes and the phage supernatant was assayed in an

ELISA. In each wefl 50yl of phage supernatant were mixed with 5ul Bg spores in
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t hen washed 2x200l /well PBS. 501 phage culture
super nat ant was added to each 10 wel |l contai ning
501 /wel | 4% BSA/ PBS, and al |l owed to. bind for 1 HoMarch2007
at room tenperature. The plate was washed two tines
WO 2402799 0pl / wel | PBS/ 0. 1% Tween 20, t hen PCREBRMAALS60
with 200l /well PBS. Bound phage were detected wth
|00l /well, 1:5000 diluted anti-ML3-HRP conj ugat e

h Ph I 2%
5@%@&%&%@%@%‘” g dai e Dk en o o gt o™
'rom?ﬁe: Rleie B 11R5r. 48Y GLPEHe (3dheds mvﬂfhtmplafBgl@ 74

ature with 1001/ wel | TMB (3 ‘
Twmafabaectmylfwnzm i 3000g fouh sfimutsts én Mﬁmreachmh befatst i on

inuioH VP estReoh Feraidats sph R eR e POR AR, en

4% BEURNGAN WoliRins | ANERAMIIIES. TR Wafd vaRdnédYRd &Soom
sequencing prinmers. The am no acid sequence of these

tegperaars fosbhar sdilstshakinphhdretliswreratben wishednx Foli ti ve

Lo, hage
G e L L S e
were tHefrtwa B B® oAcedwiBOTBS ﬁ(lﬁsdlﬁdd abovEbdfGA da&l@aﬁgr Wiﬂe'ﬁMBl
bove, ~OD450nni signals again nti-Vs a contro
susirae. X bymvslﬁamﬁtaévaaﬁpmédw%&ﬁ dithe spiugen wag. 25
odRERALER S TRINARORoSONIEL &6t Bl b 0 %&cm sffte B G2 (SEQ
D 36) CGCPTMAA RVRPVL KH P2H Q D37) TVPVLM SV
sekmﬁﬁpﬁﬁ@mg)owwlﬁ‘FWWI DRFNL RNF. P2 B8 (SEQ I D 39)
S| RTLTGSTPAQFDATAD 30 6 March 2007 WO 2004/ 022746
PCTI GB2003/ 003860 48 Exanple 6. Sel ection of
ERMAIOSCIS didphel il r4A19 RbaRRE b, 38R AioflSs b ibaldsbr ar y

For “any selection nmethodology It 1s inportant that the

antiVaanipdant i ti es are capable of binding to the target
| !
- 10050 RN ARG g T

screening. In this exanple, selected 5 peptides are

sel ected, and synthesized to allow confirmation of
Mgé&iﬁé%i ng. Random 12ner peptide library
Cong LGP W‘ri’ﬁ?é&ﬁﬁtfdnﬁﬁnﬁhﬁon@?ac&?r?@f'fﬂ@ﬁtxbﬁ‘ whX IR €

3. Four rounds o ection were carri‘ed out as
and éiobitéslead roam exgemptues for et ag ddgibetl in Breatplarhilml 081 GVA,

ted ont o t
R e SR A e T S
og;ﬂel\’\@@ll piglat sﬁé’ﬂi&d d‘ahﬁﬂl bri DA QL. Szﬁ%/hﬂh%nﬁﬁm BERKSn! D
and “NOT| REPRECREV (SEQ ID 32) prinmers and cl oned

Plﬁqu{i@n%‘iepVI Il phagem d vector and el ectroporated into
For the first round of library selection a 70x11mm NUNC Maxisorp

Immunotube (Life Technologies, Paisley, Scotland U.K.) was coated with 1ml of
10pg/ml of polyclonal anti-V5 peptide antibody (Harlan-Seralab) in PBS for 1 hour
at 37°C. The tube was rinsed three times with PBS (fill & empty) and biocked with
3ml block buffer for 1 hour at 37°C and washed as before. Library protein-DNA
complexes in block buffer were added, and incubated for 1 hour standing at room,
témperature. The tube was washed five times with PBS/0.1% Tween 20, then a
further five times with PBS only. . '
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el ectroconpetent TG | E.coli, as described in exanple
4. I ndividual colonies were picked into 20012% b 2007
gI ucose, 2xTY, 100g/m anpicillin nmediumin 96 \%YI ©

| ates, and grown at 37C/ 200rpm for 6 hours. 100 15

% Mansferred to a deep-wel | pl ate contPATHIEREP306B200
gI ucose, 2xTY, 100g/m anpicillin plus 109 kru ML 3KO7
hel per phage/wel| and inct#fbated for 1 hour without

2ot 2T Pl O s i S B B R e

bl%dﬁi ﬁm@mu@ﬂﬁaﬁwamom Mg akib-GIT] 9HIY, 0, A @héml/CHEI3hoUr s
| e shakj ng _at 200rpm, .Bacterial cultures

e%c@d £f§éﬁnmﬁesfﬁt &p: 69qgt PEAmaaﬂneecmafé@wﬂl é’%g GhETiep glyeRgeR.or
| %ﬁblﬂ&éﬁ‘sm on‘ﬁ% hdiaf DRNGRL 9&mﬁ@§$f@tﬁ gvfﬁgkélﬁekd

cteria and cul ture supernatant Used
aNIINCOf/Eori28 ammtﬁLﬂn&;ﬂnegnbMt evastms withat Sea 7004 dﬂlah&(fgﬂ’ el |

1001 | PBS t 4C. Th
nivesat T Do dunaaSamts et ropdd Ry B og f or 1
hour 1 (il re3derddl HNA 239 RCRRINDIASD IBIRA5 BT R06h Wie prives hed

e culture super nat ant _was

25 2x2001/wel |l PBS. 50I
NQFARBCREVaASEQURPD) 258 AASFARAGSEQOBIAN N2 wpis SR/ B,

DR AE L Wl o e (AP TOGHRL Y ©
9PBHADsctSndEyeea, Asecdnl§ M2ICH0 kéddRds; follotved BOOS mikds PBS.

Bound phage were detected with 1001/ well, 1: 5000
exipns\gnad72°kn 591l piastrppredngt wees dectraphoresedion PHAr naci a)

%a%gg/?ﬁ%%{ f E}#B%E&a%helaq Inn%gsnegga% %\%&H? %}ﬁkﬁ?&? Eag.g

wealereattaoieicto RepA DN Avhrrdutadrsplifitd fop mﬂmwc&wroed indefcdmple

4 b EAB563) 651500 Thignd SBIREN U TR RN subst  at

buf f T ; N
ol i ey s e, AR e

A s désorbed|in exempleet, evith Iﬁmrfollmqgjdmngei Ant-N 5 B REY

edpling Bl i eRELE RO TR e p e e e w

TIGAH St JMebioniisNakieP bRIER for FnSEQN e b1 bizaR
C8( SEQ D43) SNQWLI LHLRP 10 Cont rol ( SEQ Da4

ApmEeimaebWiglof irpupbNAevas vepdeResosery PERs figpd TACFARS.1

SR RO RoERaTA AR Rt il R 2

used TRCFARGYSEQ IR136) and ORIREV (SEQ ID 02) primers for 10 cycles.

Round 4 was camied out as for round 3.

For cloning out as Ncol-Notl fragments, the stored the recovered DNA from
round 4 the recovered DNA from round 4 was PCR amplified with biotinylated (SEQ
ID 26) TAC6 and NOTIREPRECREV2 (SEQ ID 32) primers and cloned into pVIII
phagemid vector and electroporated into electrocompetent TG-1 E.coli, as described
in example 4.

Individual colonies were picked into 200ul 2% glucose, 2xTY, 100pg/ml
ampicillin medium in 96 well plates, and grown at 37°C/200rpm for 6 hours. 100l
was transferred to a deep-well plate containing 100p1 2% glucose, 2xTY, 100pg/ml
ampicillin plus 10° kru M13K07 helper phage/well and incubated for 1 hour without
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detection in ELI SA. These peptides were tested in

ELI SA agai nst oval burnin, along 15 with a cont rol&]}/I h 2007

peptl de previously isolated by phage display sel
ainst B.globigii spores. A NUNC Maxi so ELI SA
4&?2%7%3 coated with 1 OOy/well oval burﬁ‘ﬁ’qg%“‘P@@Y’f“
/vvel | PBS, or, 200ng/well ant-V5 polyclonal antibody
in PBS, overnight at 4C. 4The pl ate was washed

eI S0 el ot a1, e@B&é’fél} ety Bl ety

28xRIA0 PG/ ilium W 4B and pH f lifidHiesl chBRhddTES MBRLE at
added to each well in wel |, 2% BSA/ PBS, and

347G whideisheling ptrd0may Bacteyisl) ¢u1%1res w@mﬂpmmpwmﬂm plateThe
d t h S/0.1%
ohiBh e 200s RN SN hs R et e Kt T

chiepé supemater Bediot BLISA] Wi t h 100i /well 1: 2000 diluted .

streptaw di n- HRP CO@# ate (Pierce) in 2% BSA/ PBS for
| hotNERNC Mesisrdrhhes alatawasgaeed with pi0agevellantrdd pertide

sifboly IPORPHRERHS for BHENRL B S e ARUEARAENOL
2%Z081/wEl] BBS dmt Wlaoked foy 1 bﬁﬁrﬁﬁ mqggl)ﬂ/flﬁlq@;ﬂt/gdt B4 %sfggms azidEh e
react,i S.. S ed wt | 1/ we 5N 4 an
tie st 2Dk PR 0 Dptas s apomatest ph oo cach

S 30
"SHSEARS 0L PERNNSS (STl ORI, PPt

feﬂ@%@@ (D3 PRBIBE ased two times WitlFRO0RY el PBSOA P4 Tween 20,

o RUR e F E AREL RS o nt esher e G

14000 dlnmicaaﬁm SERY cor o (HaREA8APhhificiayiRrFiRSA/PBEK)

: vvas anplified in a S0111 reaction volune containing

op 3 drovicatTamsn. tenpauptpre o (hemlade washpphfour thaesds ebpvuTiealate

W&f;%%%ﬂ K5t oo R BB e S ORI B0, B ™

TetranvediytbehAGHEGThRRe (bSE@O'!"lﬁé réEc)loﬂIst WI/\V(@BEQ
0.8 H: S sn s e Phaserid PRGBS A BReiicloyes v o
<o AU Ol ey MBI

fol I owe
aojbseguerice of tmﬁp kipness sdatddis elmvear tkbova Fanrd 45 A pbsitiyel claves]

ecI eap .l kit into, 20|

B steiriB b e e A e R R Gl P PO
aride-REY4RRd (1SR PHS 24050 138EstdE PRI R o BEGaHVe 4 7)

and Tac pronoter DNA generated with TACFARUP (SEQ I D
OEé,;Ol@hﬁger@gmA@MKVés@?qnmhfelﬁ AQTH pgoitle antidbady sion
sh\S% gﬁl%'%t ai ni ng 200M dNTPs, 1xNEB pol yner ase

St on buffer (10mM 15 KCI, | OrM (NH4) 2SOM4,
20nm\/l Tris-HC pH 8.8, 2mM MySH4, O. 1% Tri t onX- 100)

Wit h ach of the priners TAC3 (SEQ ID 09
P o R ki T pption: ( )

P1C12 (SEQID 36) CGCPTMAARVRPVLNSB.I—I
P2H1 (SEQID 37) MTTVPVLMISV
P1B5 (SEQID 38) TLSTRHHNVIDRFNLRNF

P2B8 (SEQID 39)  SIRTLTGSTPAQFDATAD
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and 2 units of 20:1 Tagq DNA pol ynerase: Deep Vent DNA
pol ynerase m xture (NEB) for 30 cycles of 94C, 4
seconds; 60C, 40 seconds; 72C, 80 seconds; fo||of\%}é‘a“>h2°°7
by a 5 m nutes extension at 72C. Products were
Wo%’?{%@pﬂﬁphoresed on a 1% 20 agar ose/ TAE g&CTA7j003/003860
. purified with a Geneclean Il kit into 2011 water. DNA
was rearrpl ified in | Ox SO reactl ons contai ni ng 200M

0. 1%0Tht}ts@1&&olﬁﬂétho&blogy it mmpbn@ft ﬂﬁﬂﬁa ssléctefdléﬁune@ Men”er s
TAC3 (SEQ ID 09) and ORIREV ('SEQ,ID 02) and 2 units of

capgple offiprimna thesaigel splaaiedagainsipingdppendantly pfbe pratigfner ase

AL SR POl UL it A s SR Rl

preplidsns olectad and/@hesred cudlos ammmaabxecﬁtmtgpﬂ’mmh@d on a

l | TAE . gel fied
Rapto e et iy g ra ot et At e esops BvioraP sy
3. IFout B @ndk OF bepttinOwbdRarfieP&lt hdes&iRd i dxan nge 46, e Gggg/%@Cﬂ
WO 2004/-022746 PCT/ GB2003/ 003860 51 R
oV mE(SIC AR RomriAURS roatetl ogfo ip@lunginbeg) 2. Sx buf fer 401
401 301
ot ForaNp b SR tghiens (e Roorea DA SR

watsIRﬂR drhplified &Mhdmtgyluﬂedm?hce SEQUV26) ahd NOTIREPRECRE ¥R
incubation (g C continued for a further, 30 10._ .
(SERAR e%PmPefFrPn flonsfl ginp Ry brlresnid yestorsad dactraporisdrinto

‘elécﬁ@&)tnﬁﬁ&n{'Fﬁiqcﬁ(cd?ﬁésfcr%écﬁ}oé in%xar ﬂ@k atin, 100g/n sheared

sal non sperm DNA in TBS), spun at
. 10, @t@ﬁgdmadupolﬁmm wmere p@hedtzmmo@}lla&/egiuc@ﬂe PEEY, Nw@mt ar

o G 5T A Ok R ON 6 TR GBi

Wéglﬂﬁﬁﬁeﬂfﬁrtg 2 WBGHREll e E&%:m n% 50(&&‘9% gﬂc@&kﬁgﬁf QUO;ﬂg/x'ﬂP ur

roomtepperature Wit bl"ocking fer on a
anbilco]iid plusil@ekru MBBER7 ildb@sphmhmll\mé h&db@ed fﬁB‘ShOt@ withgutof

h t | TT th | k d BSA
shilgse g s DA aelir AT ctboh T atpnieid 2500 ety
QOIFNPMUQH&E&:{#% &id@&)ﬁnd]phﬁ%ﬁm lifibRs cmrnaed RSO RSrOat

BS/ 0. 1% Tween 20, 5x TB O Bound DNA was el uted for

3730 while shalsing at ’?Gﬂmmmﬂagtmpeé calfuuesevers spun O Bivtotide plate

carriers at 2000g for 10 minutes at 4°C in a benchtop centrifuge to peliet bacteria and

culture supernatant used for ELISA.

A NUNC Maxisorp ELISA plate was coated with 100ug/well ovalbumin in
100p1 /well PBS overnight at 4°C, The plate was washed 2x200pl/well PBS and
blocked for 1 hour at 37°C with 200ul/well 2% BSA/PBS and then washed ‘
2x200pl/well PBS. 50pl phage culture supernatant waé added to each well containing
50pl/well 4% BSA/PBS, and atlowed to bind for 1 hour at room temperatore. The
plate was washed two times with 200u)/well PBS/0.1% Tween 20, then fwo times
with 200ut/well PBS. Bound phage were detected with IOOQI/weIl, 1:5000 diluted
anti-M13-HRP conjugate (Amersham—Pharmacia) in 2% BSA/PBS for 1 hour at
room temperature and the plate washed four times as above. The plate was developed

for 5 minutes at room temperature with 100pl/well TMB (3,3°,5,5’-
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0.5M NaCl /1 O™ Tris pH 8, 1nmM EDTA, then extracted

with 0.5n phenol/chloroformand precipitated w tﬁ

20g carrier glycogen, % volune 7.SM ammoni um arch 2007
acetate, and three volunes of ethanol. DNA was

WO HRUEY at 14, 000g f or 20 minutes and tH¢I/GRIP(3Kp3860

washed with O. 5ml70% et hanol for 5 mnutes at 14, 000g
25 then vacuumdried, ant#% e- suspended in 201 water. |

ecaver.ed d i [

TR RE b VR i oS8R it SiepeD oty Ry e
0 PNIL8e) ahdread @ b brnG ZhigemidNART ECISNPAsiied clondsordid then

(NH4) 2S4, 20mM Tris-HC! pH 8.8, ,2nmM MgSO4, 0. 1%
seppenceshwith HEPREV wwimen Jhpaming poid seauense of Meseslongpiselated
ISEW “OR (SEQ I D 45) and REPAMECOBAK 30 (SEQ I D 46)

nd units of 20:1 Tag DNA pol ynerase: Deep Vent DNA
pol ymerase mxture (NEB) for 30 cycles of 94C, 40

cEEEH 3196 peT/ 2005/ 08580 5L KBS Mie: 1ol 1 owed by
ca(SEQimpuhes extension atg ﬁmmpmmmre

el ectrophoresed on a | % ag{ar ose/ TAE gel and

Cé(ﬁﬁ%ﬁ?é@hed Greater ALt W lof LENARwere observed
C§ quﬂ}o ctions on ant SQ\P@W Igtelt_ILtIQ@n W th
ec

vered from BSA coate I'ndi cating that

Céntrot (SBONAD 48CFV- RepA—DMSWDI}EQGS\N\EEIE bei ng sel ected
{ 5 (Figure 10). 6 March 2007 WD 2004/ 022746

PCT/ GB2003/ 003860 53 CLAIMS 1. A nethod for
pr O%Fﬁé&e&&nbéa Sl o@ rBFRkA G &Qf) iV didiled @E%é

onprisin l'urality o pept| ereln eac
Syp@pmzadésl&'\dm&ﬂnews L) with biohihadded nxuhn (Geterngmesddiaidg t he

th t
aBhit inraSR o iep s et RS A ol SbrafiEabog | [
wEINAcRRODSHpHge ﬁehmkuyaﬁcyatmmﬁom alﬂ:@],ectﬂﬂdtﬁﬁzhétl ) DNA
encodi ng aANﬁHC e capabl e of non-coval ent bi ndi ng

B.globigispgres @é@é@ﬂosp KIJSA plaip wmontad with 1 e of
ook 3068 bfs, b 20BN R SH AGHR AR

ovpimglmhu 4°g. THe PR waORshed DxR60 Ao PBSRgd blocked forvihigoue atn

DNA constructs _encode a plurality of library
37,-@ Nﬂ@rmglélﬁmlh%é sidppangd milk powder/PBS and then washed 9x200u1/we11

PBS. 1ug of diluted peptides were added to each well in 100pl/well 2% BSAIPBS,

and allowed to bind for 1 hour at room temperature. The plate was washed two times

with 200pl/well PBS/0.1% Tween 20, then two times with 200ul/well PBS. Bound

~ peptides were detected with 100ul/well, 1:2000 diluted streptavidin-HRP conjugate

(Pierce) in 2% BSA/PBS for 1 hour at room temperature and the plate washed four

times as above. The plate was developed for 5 minutes at room temperature with

| 100pl/well TMB (3,3°,5,5°-Tetramethylbenzidine) substrate buffer, The reaction was

stopped with. 100ul/well 0.5N HSO4 and read at 450nm (Figure 9).

Example 7. Display of single-chain Fv antibody (scFv) fragmentjs in a CIS

' dispiay system
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that each expressed peptide is non-covalently |inked
to the DNA from which it was produced. 2. A net h8‘f{/1arch2007
according to claim1 wherein said DNA construct
conprises: (iv) a DNA el enent that d|r
wo%}lﬁ‘&&é@fii vity. 3. A nmethod according to cl%
sai d DNA construct of (a) further conprises (v) DNA
encodi ng a fragrrent conpri®ing at |east the C-term nal

s “DupanPergia 2l ERRd R ol ohekraiethent o

)(emion mﬁnﬂ! as §&brih ph& le@i Xoti-in® dp@@ﬁs&?ﬁ 3'
ettc; saled \ yof (li ea)blglvll %a&gf. .uA ?ret hod

Db@c@hé’@ﬁ@l k16, zhwyde@h &lkgfwag n@pbﬁe@d@ ap Pig reacHemyelyiper ei n

o inR SRAMNERL A0 PupedlibrBlnoh bid: AGIRER o0

1@@@@35301 20iM Tifs-HE pkes. Bl,dhhMMgﬂOam agwmmuam) 4mth

B 5 SR et T ABD BG4 B0 1 4 ORI S OBAR o

(SEEC; BP45)RE®D ﬁm& oaa@h e DRIAobhFast Hech @feﬁﬁF)Nﬁ%GH&@ﬁl@e of

is'on. 6. A nethod according to. claim4

mistize GNRBtak éD evdas of 940 T 40 seeontls; HRUY 40 sevondsi EE"D!\BO of (i)

I t e
sefiiiiss toliobed Bl £ RbbeS e TEiOB AL T A R W
ol #1% a@&t@ﬁeﬁm sl Rt Whih a SRh&ILR U im0 ePM! Thi e
I ncl pl asm ds and repA of the Inc

| ncB,
WA pStenblgceiEh Repeh Gl N canenttebwitg ORIRFAS SSEQER 89X ng
aiMECBREPRE &ﬁgéﬁ%ﬁbﬁ@ and, T plco%{] %'WA 'gen% pri-ses the

1 with
sequence enco

('D;;O

Nt and t he on

TMSRARUPt(BEQ IbneFhd MEC&S‘M@BR( LSEQ [A48%h la(sdplaeaccﬁmdl ng
- to any one of the preceding clains wherein s%u d repA
. Vo B J00u DR FNERpOERerSs At aBonByToL 605
C |
Rk e A e s o
witlh E0ppcd ofetich of thé piimes BAEB ¢SEQ DINOO) andtORﬂSEEM dSEY I A8

pt i de ai d S bound
oo S G s R b rors, ot et NA BOIS e e
g&cﬁ Dﬁgdtesoof?w 00 BecORRT 60°8, & cHRBLII6E ms&%d by
sali ii1) I's an oestrogen receptor
folo i yp Hmimaies eﬂaﬂlmMaET%‘Candlmb Melectrophoresed onal%
agarose/TAE gel and purified with a Geneclean II kit into 20pl water.

DNA. was reamplified in 10x 50p! reactions containing 200puM dNTPs,
1XNEB polymerase amplification buffer (10mM KCI, 10mM (NH4),SO4, 20mM
Tris-HCI pH 8.8, 2mM MgS04, 0.1% TritonX-100) with 10pmol of each of the
primers TAC3 (SEQ ID 09) and ORIREV (SEQ ID 02) and 2 units of 20:1 Tag DNA
polymerase: Deep Vent DNA. polymerase mixture (NEB) for 30 cycles of 94°C, 40
seconds; 60°C, 40 seconds; 72°C, 80 seconds; followed by a 5 minutes extension at
72°C. Products were electrophoresed on a 1% agarose/TAE gel and purified with a

Geneclean I kit into 100u] water.

ScFvDNA was then translated in the following two reaction conditions:
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target sequence of (i) is an oestrogen receptor target

sequence. 12. A nmethod according to claim1l V\he%%micgzom

sai d DNA bi nding domain conprises anm no acids
282 of the oestrogen receptor DNA binding fragnent

WO 20402 H€r ei n sai d DNA tar get sequence c onpPiGTARZM03(§@3860

oestrogen receptor target sequence given in SEQID
‘NG 14. 6 March 2007 WD 31004/ 022746 PCT/ GB2003/ 003860

.tlde encoded by

sai d DNA of_(|||)2'i ndirectly

agent 1
2babgdr sequence of (i) 4émd a second part tt!)fpl vvhi ch

epti de encoded by said DNA of (il 14. A~
IM@“&@B rdi ng to cl iPEn 13 wherein said “Ll)NA target

Hs@quence conprises a PhA tag capabl e of being bound
b sai d bifunctional agent, said tag being optionally
S¥kextetted frombiotin a Bl | uor escein. 15.30alnethod

activities of said bifunctional agent are conferred

by neaBgone tveleiRouBAibd 2004 for 90 nﬁﬁtﬁ&ﬁﬁéﬂtlﬁl 0.bhaneof . 16.

A nmet hod according to claim15 wherein one or both of
glytathdbonpiaddiidngreaciion 2wind inggbatipeatSONE esntipueddyr simethe 36f an

i B pon B RS e BRSO A

gdMitBY t (DRg/nil shadfedslmSh g[ﬂmhijA 85 mAnBdphiae) TRy, §ijuﬁ9t to
clarm wherein said bifuncti onal agent is bound to

16:000g foydaminnieg dhenplageseardies.of (i) and i s capabl e of _
- bi nc& tsﬁoglnﬁurBﬁB%Q \9&6{: e%%ﬁl% %I éﬁjnl % 19&:8‘) olpI )

accor clarm in sal

cdﬁjtfgutﬁcdrllopﬂginl BEAM PBS fo2 1 hod 4 BRIC. T4bks whrdWdshallx PBS,
according to any one of the preceding clains wher ei n

themblgckeghfen 1j houygt arom temperayrn \fﬂ@} 3rpkbledking duifer oradiender

§ es toallowfor in vitro
m'%%ﬁ%@?’%%%?’%ﬁ%@???ﬁgl ation. 6 March 2007 WO

- 200409221 4&h BTTECEAVOR/d0BA6 Bitled a bidtked/BI#etdated or BSA-

accordi n 0 f the eced| | ai wher ei n
mEgpae epgh b S SBRe st ot hiresate Pl ﬁ%d g3 Were
Wfisﬁé’cng/bh?J Ben 20, 5x TBS.

Bound DNA was eluted for 10 minutes at room temperature with 0.5ml of

 0.5M NaCl/10mM Tris'pH 8, ImM EDTA, then extracted with 0.5mL

phenol/chloroform and precipitated with 20pg carrier glycogen, %2 volume 7.5M

ammonium acetate, and three volumes of ethanol. DNA was pelleted at 14,000g for

20 minutes and the pellet washed with 0.5ml 70%- ethanol for 5 minutes at 14,000g

then vacuum dried, and re-suspended in 20pl water. _

10ul of recovered DNA was PCR aﬁlpliﬁed in a 50pi reaction volume
containing 200uM dNTPs, 1xXNEB polymerase amplification buffer (10mM KCI,
10mM (NHy)2504, 20mM Tris-HCl pH 8.8, 2mM MgS04, 0.1% TritonX-100) with
10pmol of each of the primers TACMECOFOR (SEQ ID 45) and REPAMECOBAK
(SEQ ID 46) and 2 units of 20:1 Tag DNA polymerase: Deep Vent DNA. polymerase
mixture (NEB) for 30 cycles of 94°C, 40 seconds; 60°C, 40 seconds; 72°C, 80




22. A nethod according to any one of the preceding
clains wherein said library conprises at |east 104
mol ecul es. 23. A nethod according to any one of t%khﬂhzoo?
g@eceding clainms wherein said expression is carried
WO HU02H6t he presence of a conpound that prR&T&FR2403/003860
nucl ease activity, or reduces non-specific
 DNA-protein or protein-préfein interactions. 24. A
s%‘h&o goll%%@ fépdé B hiRes A0%nG8Fat 95" d Iﬁ’?o&l&&? ﬁrga% 'R lh%ferresd
eréin sal expression is-carfied out ina é%upfed
obadCesgasdse/T ABpslant photographicd Gleatl aauanyf DEARRRE . 25.

- met,hod according to.claim?24 wherein said_coupled
Oﬁ\%e&eéﬁom Se{eFlinRs gn gl&th@%ﬁf&ﬂ&ﬁh@tr with BRoverediroghRRmeoatad { he
020 IRNARE I hidiS Al s%Re?sAﬂBm%mfpﬁkesRﬁéwH&%g‘&e@{ad' n
vitro peptide expression’library “conprising a
(Bewedl.ty of peptides, wherein each peptide is |inked
to the DNA construct encoding the peptide, conprising
the steps of: (a) providing a DNA construct
conprising: (i) DNA encoding a library nenber peptide;
and (ii) DNA encoding a peptide capable of binding to
a bifunctional agent; wherein said DNA construct and
encoded protein are selected to have cis-activity;
(b) binding a bifunctional agent or a DNA tag capable
of binding a bifunctional agent to said DNA construct
of (a), wherein said bifunctional agent is capable of
bi nding to the peptide encoded by said DNA of (ii);
and (c) expressing a plurality of DNA constructs
according to (b), wherein said DNA constructs encode
a plurality of library nenber peptides 6 March 2007
WD 2004/ 022746 PCT/ GB2003/ 003860 57 such that each
expressed peptide is linked via said bifunctiona

agent to the DNA fromwhich it was produced. 27. A
nmet hod of identifying and/or purifying a peptide
exhibiting desired properties froman in vitro
.peptide expression library produced according to the
met hod of any one of the preceding clainms, conprising
at | east the steps of (a) screening said library and
(b) selecting and isolating the relevant library
menber. 28. A nethod of identifying a specific |igand
bi ndi ng peptide, said nethod conprising at |east the
steps of (a) screening an in vitro peptide expression



l'i brary produced according to the nethod of any one of
clains 1 to 26 with ligand nolecules which are
optionally bound to a solid support; (b) selecti %\daarﬁ%zom
isolating a Ilibrary nmenber binding to said |igand
WONYEEt e, and (c) isolating the peptide RETEB2003/00386
specifically to said |ligand nol ecule. 29. A nethod
according to claim?27 or 38 wherein said |library
menber peptides are thhgﬁg%es or fragnments thereof.
30. , A nethod of ident~ and/or purifying a
peptide having the ability to bind a specific DNA .
tar dget seéguethakforpipudiigg andn altro pegkit exdressivh dp@rof (a)
roviding an in vitro expression |jbrary accaording to
odiish e By & hebtidey st gk Bbt s e A IA e oed
cd¥trich 8nchl¥As B pbtide, colnprising B E@pdof: MENDEr pepti de
havi ng DNA" bi rl?dllb n )a&gt%i vin%y1 ar]% Wherein sai d DNA
tardet spepyisinga BINA cpystingt comprisizg: get sequence of
i nterest i (b) | .isolating a |ibrary nmenber
i n whi ch(l?he aeﬁgllggglée%rg%@g%h binds to said target
sequence{ii)andDa)entstiigad litigy ia@bgepptiddieanshi ch binds to
said target sequence, 31. A nethod according to_ claim
30 wher Ko S ]%Aifi“b?%‘r%ﬁ Reatseppablanl parseovaienily bindins
finger papiflBFman&h ﬁéa%ﬂﬂﬂﬂr%@fﬁéﬁg%c@'o?%or
hel i x-turn-helix proteins. 6 Mafc 007
2004/ 022 vheeinGHid G CBs a3 86ensaled gRtei\anetléntef to have
accordin tﬁ. aEgy one of clainms 27 to 31 wherein.said
screeni ngs'g HFor sel ect | ng step is carried out in the

Pr egBNC eedhesting O PRAKRLOITING conbi@¥sbsiding ¢ @R&Rerein said
. activity_or reduces non.-s’Jem fic DNA-protein or

pr ot ei n- PR @mfirucisipnendg @ piusiisy ofdiprarpmgmberagptides sicli ng
P oernl ! ae B A o ‘
ot hod ateall BERQIB S0 R LGB0 LR DNl

addi t i onahicly ittWae pfollidcedx pr essi ng sai'd i sol ated peptide

is isolated. 35. A nethod according to claim 34
further conprising cloning said DNA into an

expressi @ MeddREordinPto AaifBIAREIRGFLHRIANBndRicChRhd 35

further conprising 1nstroduci ng sal expression
coupisar i Qv)o o RNAlcldnent/thgtrdirect@dls-activitet hod according to

claim 35 or 36 further conprising expressing the

pepti de encoded by said DNA. 38. An in vitro peptide

expBessi AindihdarapEding AUHHRY Hefd MAidIONAQohdiict dTed)hod
of any one of clainms 1 to 26. :
further comprises
(v)  DNA encoding a fragment comprising at least the C-terminal
20 amino acids of a repA protein wherein said fragment is
capable of interacting with said DNA element of (iv);

' wherein said DNA element of (iv) is located 3’ to said DNA of (ii), (iii) and (v).
4, A inethod according to any one of the preceding claims wherein the
peptide encoded by said DNA. of (iii) is capable of recognising and directly binding

said DNA target sequence of (i).

3. A method according to claim 4 wherein the peptide encoded by said



. 39. A DNA construct as described in any one of clains

1 to 26. 6 March 2007 WO 2004/ 022746

RG3LSE2003/ 003860 i SEQUENCE LI STING <110> | sodENREch 2007

LY RP4448229400> PEPTI DE LI BRARY DI SPLAY METHOD —ECB@B2003/003860
N. 86234C SER <150> GB 0220759.5 <151> 2002-09-06 ' .
<150> GB 0304521.8 <151> 2003»02-27 <150> GB

i0304657 0. <151> '2003-02-28 <160> 48 <170> Patentln

velBY4Af Giihis azpnd profein znd whergin sapiDN AR etyBeace of (i) is orl.
Artificial sequence <220> <223> Prinmer <400> 1

actgatcttc accaaacgta tta 23 <210> 2 <211> 22 <212>

DNA <218> Ar Wi thithbPhocsREHAD ch—’mm%wﬁ&&%%md%lﬁﬁ%f(x? is linked
<400> 2 tgcatatctg tctgtccaca gg 22 <210> 3 <21
<2§}2851ij123{ of (i) and (iii) by restriction enzymie digestion and ligation.

7. A method according to any one of claims 3 to 6 wherein s&ud TepA is

se] ected from repA of the Incl complex plasm,xds and repA of the IncF, IncB IneK,
IncZ and IncL/M plasnnds '

8. A method according to claim 5 wherein said DNA construct
comprises the sequencé encoding repA, the cis DNA element and the ori DNA of the *
. IncFII plasmid R1. )

9. A method according to any one of the preceding claims -
wherein said repA protein has the sequence given in SEQ ID NO: 16 and wherein

. ‘said cis DNA element has the sequencc given in SEQ 1D NO: 17:

‘10. - A method acéording to any one of the preceding claims wherein DNA
_ not bound by the peptide cncoded by said DNA of (iii) is bound by non-specific |
- DNA bmdmo protcm ;

. 11. A mcthod accordmg to claim 4 wherein the peptlde encoded by said
- DNA of (111) is an oestrogen receptor DNA bmdmg domain and wherein said DNA

 target sequence of (i) is an oestrogen receptor target sequence.

. o 12. A method accordmg to clalm 1 I wherem sald DNA binding domalj_lld
‘ compnses amino acids 176 to 282 of the oestrogen receptor DNA blndmg fragmcnt
- and wherein saui DNA target sequence comprises the ocstrogen recsptor target -

sequence given in SEQ ID NO: 14.

. [
REES



<213> Artificial sequence 6 March 2007 WD 2004/022746
PCT/ GB2003/ 003860 2 <220> <223> Priner <400> 3 2007
gagctt caac. aggggagggg gaggaggat c aactgatctt caccfd4we
48 <210> 4 <211> 50 <212> DNA <213> Artificial

WO HRHIRHEe <220> <223> Primer <400> 4 ct REGHRH§/003860

att caacggg gggaggagga tcaactgatc ttcaccaaac 50 <210>
5 <211> 49 <212> DNA <215> Artificial sequence <220>

<223z Pri,ner, <400> 5 cagaag ct t gga gt
coadByt gdonppliEEuToE o A EDh gO° § vhS T BT RIS RRRR
saf PO AN IndBRial bRAIHRIDRA targd Qe uél%%%?fgﬂrih AB{funchid)> 6
tccecetgttg aa c'cttt.dg t% 22 <21cb> 7 <211> 40 <212>
agopjaone part of which binds said DNA target sequence of (i) and a second part of

Which binds the peptide encoded by said DNA of (iii).

14. A method according to claim 13 wherein said DNA target sequence
comprises a DNA tag capable of being bound by said bifunctional agent, said tag

being optionally selected from biotin and fluorescein.

15. A method according to claim 13 or 14 wherein the binding activities
of said bifunctional agent are conferred by means of two antibodies or fragments

thereof.

- 16. A method according to claim 15 wherein one or both of said binding

activities are conferred by means of an Fab fragment.

17. A method according to ény one of claims 13 to 16 wherein said

bifunctional agent is provided prior to step (b).

18. A method according to claim 13 wherein said bifunctional agent is
bound to said DNA target sequence of (i) and is capable of binding to the peptide
encoded by said DNA of (iii). )

19. A method according to claim 18 wherein said bifunctional agent is a

polﬁzmer.

20. -~ A method according to any one of the preceding claims wherein said
DNA is under the control of suitable promoter and translation sequences to allow for

in vitro transcription and translation.




WO 2806092740 | er

<213> Artificial sequence <220> <223> Primer 6 March

2007 WD 2004/ 022746 PCT/ GB2003/ 003860 3 <400> 7
cagaagagga tct gaat ggg ggaggagggt ccggaaaacc 40 S

rch 2007

8 <211> 27 <212> DNA <213> Artificial sequence <220>

<400> 8 gctacgttga atccagt PET/HEGHYIGFo07

<210> 9 <211> 22 <212> DNA <213> Artificial sequence

<220> <223> Prinmer <400>569 catattgtcg ttagaacgcg gc
22 <210> 10 <211>_.58 <212> DNA <2 tifijcial
sequénce A reghasiaccorging tony gpg of %@9@3‘% GQ{I‘E‘%V&}&&%“& gaid

t t tgttt
hgi&l%’h%r%gg&fgl_&?g%ﬁ gﬁtig?gdf c&%%@g%%&@kgg agatc ctgtttcc

22. A method according to any one of the preceding claims

wherein said library comprises at least 10% molecules.

23. A method according to any one of the preceding claims wherein
said expression is carried out in the presence of a compound that prevents nuclease

activity, or reduces non-specific DNA-protein or protein-protein interactions.

24. A method according to any one of the preceding claims wherein said

expression is carried out in a coupled bacterial transcription/transiation environment.

25. A method according to claim 24 wherein said coupled bacterial

franscription/translation environment is the S30 extract system.

26. A method for producing an in vitro peptide expression library

comprising a plurality of peptides, wherein each peptide is linked to the DNA _

* construct encoding the peptide, comprising the steps of:

(a)  providing a DNA construct comprising:
(i  DNA encoding a library member peptide; and
(i)  DNA encoding a peptide capable of binding to a bifunctional
agent; |
wherein said DNA. construct and encoded protein are selected to have
cis-activity; _

(b) Binding a bifunctional agent or a DNA tag capable of binding a
bifunctional agent to said DNA construct of (a), wherein said
bifunctional agent is capable of binding to the peptide encoded by said
DNA of (ii); and

(c) - expressing a plurality of DNA constructs according to (b), wherein

said DNA constructs encode a plurality of library member peptides



<213> Artificial sequence <220> <223> Primer <400>
11 cgatacctag cgttcggatc catattgtcg ttagaacgcg gc&% 92007
March 2007 WD 2004/ 022746 PCT/ GB2003/ 003860 4 B3
12 <211> 1788 <212> DNA <213> Artificial sequence

WO 29992746223> DNA construct <400> 12 cat atRGJ/ERp003/003860
ttagaacgcg gctacaatta atacataacc ttatgtatca
tacacatacg. 60 atttaggtgad’/cactatagaa tacaagctta
ctccccat cect gf.t cat ., 1 cat at

ot ot ot godict T A ARERRLERT Kfuctl WBEBRE% B Beert o
180 ccattgti=CINA domadaddaaairediced. cag aagaggat ct

gaat ggggga ggagggtcca 240 ctgtggctgc accatctgtc
ttcatcttcc cgccatctga tgagcagttg aaatctggaa 300

ct gcet ct ' ; ' o R aa.
o 9o 15k i} 0% S 5T R

P@@@ﬁ@g‘"a@?gn f@ﬁ@@n@@é@emﬂ@sjwfyma pnﬁﬂcedag@adia?wahe
acgc a C a a C agaaac
iR BEEE e BEHE PERlE RS Ui it R AR s oD

s@¢enihg Gaid tibrepe a@AERGRtip4ad isblaAACAE B8 2R JBEHORASE Ber .
ggat caactg atcttcacca aacgtattac cgccaggtaa 600

‘agaacccgaa tccggtgttc actccccgtg aaggt gccgg aacgccgaag

tt cogcgage 6604 oﬁ@&l%?i‘ﬁcggatg%faﬁ@g%ﬁg gﬁv@m%%@d%@tc

cccgttttga tttcgccati ggc ccyt
mg‘tggdl gtgitlm’tsi;lg:a@ tete@ HegEeas ﬁﬂlc{em?a?tg% algimtvfl‘ﬂcg:ep@& ﬁg@tsmﬂt tg
. cgcC i C C ‘ ccac CCCOC
g pxteEhoediion B B0 PORGS O ol ape diciips DlolRiwiiiand
mERAlSCAIACark IpTdARAANIHoHHBA 9.%)?019&9}%%&@&1@&18 Blating a

.ccatcacccg tgccacccgg gccctgac tcctgtcaga gctgggactg
librany arsenbarbindigg to %@d@g@gmﬁlac gyakt(cpisolating thypwptide which

: d acactgg 1020 ctctgtttgc
b@%%%%@ﬁ%@%“ﬁ%gﬁ%%%@%%ké1%cagtggc agctgcgcgec cgcagtcgtg
1080 ttgaatggga aaacaaacag cgcaaaaagc aggggctgga

taccct gggt atggatgagc 1140 tgatagcgaa agcctggcgt
{t GPgogPunaRtAeeaRg tedymd ol 48 hoaggiibrn Bogber

peptides are antibodies or fragments thereof.

30. . A method of identifying and/or pﬁrifying a peptide having the ability
to bind a specific DNA target sequence comprising at least the steps of |

(a)  providing an in vifro expression library according to any one of claims
1 to 26 wherein the peptide encoded by the DNA of (iii) is a library |
member peptide having DNA binding activity and wherein said DNA
target sequence of (i) is the target sequence of interest;

(b)  selecting and isolating a library member in which the encoded protein
binds to said target sequence; and .

(c) isolating the peptide which binds to said target sequence.

31. A method according to claim 30 wherein said library member peptides

are zinc finger proteins, helix-loop-helix proteins or helix-turn-helix proteins.



agtcccgt gg aat aaaacgt gcccgtgcgc gtcgtgatgc gaacagagaa
cgtcaggata 1260 tcgtcaccct agtgaaacgg cagctgacgc
gt gaaat ct ¢ ggaaggacgc ttcactgcta 1320 atggtgaggc6M arch 2007
ggt aaaacgc gaagtggagc gtcgtgtgaa ggagcgcatg attctgtcac
WO 208882744t aaccgcaa ttacagccgg ctggccacag ctROCItGR2608§03860
aaagtgatct cctcagaata 1440 atccggcctg cgccggaggc
at ccgcacgc ctgaagcccg ccgsg gcaca aaaaaacagc 1500
gt cgcat gca aaaaacaatc tcatcatcca ccttctg ag catccgattc
cccc¥gt t th methedaccerding fraaaac phdgee € P lc
t
A T L o e LR
pe68iE nuglcamtagtivdtyor tddtdea aacspecifit GINA-atotedin @tpeabinpedasn
.ctacttaatt acattcattt 1740 aaaaagaaaa cctattcact
méf‘é % ct g tggacagaca gatatgca 1788 <210> 13 <211>
1518 <212> DNA <213> Artificial sequence <220> <223>
DNA construct 6 March 2007 WO 2004/ 022746
PCT/3@8200'81mebedsgoging jgjam 33wheatin saidcamepovndig hergris g
gctacaatta atacataacc ttatgtatca tacacatacg 60
atttaggtga cactatagaa tacaagctta ctccccatcc ccctgttgac
aat t3at c ¥ mdBod ageding ¢ Slyanabiilgng A e I3 WiedagyCcgg
at aacaattt cacacaggaa, a gatcta 180 ccatgctcga
ad&&%@%@ﬁ?%%@%i‘%ﬁ‘ddﬁﬁ% tee igiataidggga ggagggt ccg
240 gaaaacctat' cccaaaccct ctcctaggac tggattcaac
~ggggggagga ggatcaactg 300 atcttcacca aacgtattac
cgcdaggt damethahacadng td ddpdiddutticer aatprisopglapingeeid DNA
ccgg aacgccgaag ttccgcgaaa aaccgat gga aaaggcggtg
mg’g"’g‘%f‘glﬁisg‘g 9 cccgttttga tttcgecatt catgtggege
~atgcccgttc ccgtggt ctg cgtcggcgca 480 tgccaccggt
gct gtcga C ctattg atgcgctgct gcaggggctg tgtttccact
540 6at gac® QC? acg@é@amgm %t@@@@p@nml?sgmnméwmg said
o ELAGE Al HRILAEATRR. 200 PP togegacaga ot coggt gea
aaaac ccatcacccg tgccacccgg gccctgacgt 660
tcct gtcaga gctgggactg attacctacc agacggaata tgacccgctt
gtgct 7 | k acattcg acatcacg ttcacactgg

| ?EE 8t t t Gcing %Wr@as ogqlagm&%(: k further compeisige ggEessing

ﬂlgg%glggg&gge QAtraes 9 ttgaatggga aaacaaacag cgcaaaaagc
aggggct gga taccctgggt at ggatgagc tgatagcgaa

agcct ggcgt t t t gtgcgtg 900
38. Aninvitro peptlde expression library produced accordlng to the

method of any one of claims 1 to 26.

39. A DNA construct as described in any one of claims 1 fo 26.



agcgtttccg cagttaccag acagagcttc agtcccgtgg aat aaaacgt
gccecgtgecge 960 gtcgtgat gc gaacagagaa CgtcaggataﬁlﬁmthOU?
tcgtcaccct agtgaaacgg cagctgacgc 1020 gtgaaatctc
aaggacgc ttcactgcta atggtgaggc ggtaaaacgc gaagtggagc
““’gﬂﬁﬁg%@tcgtgtgaa ggagcgcat g attctgtcac gﬂ%%ﬂgﬁggﬁggﬁl _
~ttacagccgg ctggccacag 1140 cttctccctg aaagtgatct
cctcagaat a at ccggectg cgcdggagge at ccgcacgec 1200
ct gaagcccg ccggtgca AGagc gtcgcatgca aaaaacaatc
tcatcatcca 1260 cc??g gggg catccgattc cccctgtttt

<frpat @hlgﬁﬁgptcag cgacggggaa 1320 ttttgcttat
ccacatttaa ctgcaaggga cttccccata,aggttacaac cgttcatgtc

< §§OPEﬁfﬂqng?%IW%ﬂ@9t cttacagggt. gcaatgtatc
ttttaaacac ctgtttatat 1440 ctcctttaaa ctacttaatt
<Agat aaagaaaa cctattcact gcctgtcctg 1500
?ggaggggggsggtatgca 1518 <210> 14 <211> 38 <212> DNA
| <1E&L 3an fdobdgl €1 @l sequence <220> <223> Estrogen
<E%§egk@mgﬂﬁrget Recogni tion Sequence <400> 14
t caggt caga gtgacctgag ctaaaataac acattcag 38 <210> 15
<gellen 828521<®12> DNA <213> Artificial sequence <220>
<522 3mok apHsequence  <220> <221> CDS 6 March 2007 WO
2004/ 022746 PCT/ GB2003/003860 6 <222> (1)..(828)
<5823 030463 15 atg gta aag aac ccg aat ccg gtg ttc
<3¢ £86.08%g gaa ggt gcc gga 48 Met Val Lys Asn Pro
Asn Pro Val Phe Thr Pro Arg u Gy Ala Ay

<160> 48

<170> PatentIn version 3.1

<210> 1

<211> 23

<212> DNA

<213> Artificial sequence

é220>
<223> Primer

<400> 1 \
actgatcttc accaaacgta tta : 23

<210> 2

<211> 22

<212> DNA

<213> Artificial sequence

<220>
<223>, Primer

<400> 2 _ _ :
tgcatatetg tetgtecaca gg 22

<210> 3

<211> 48

<212> DNA -

<213> Artificial sequence



15 10 15 acg ccg aag ttc cgc gaa aaa ccg atg gaa aag
gcg gtg ggc ctc acc 96 Thr Pro Lys Phe Arg Qu
Pro Mt Qu Lys Ala Val Ay Leu Thr 20 25 30 tcblvhzf@?hzow
ttt gat ttc gcc att cat gtg gcg cat gcc cgt tcc cgt
WO Hpt/02398  Ser Arg Phe Asp Phe Ala |l e Hi s P¢AIGB2IUS/0¢486)
Ala Arg Ser Arg Ay 35 40 45 ctg cgt cgg cgc atg cca
ccg gtg ctg cgt cga cgg get att gat gcg 192 Leu Arg
hg Arg Met Pro Pro Val Leu Arg Arg Arg Ala Ile Asp
% EO. 55 60 ctg ctg cag ggg ctg tgt ttc-cac tat gac
T8¥9cc aac cgc gtc 240 Leu Leu Gn Ay Leu Cys
e ?ﬁs Tyr Asp Pro Leu Ala Asn Arg Val 65 70 75 80
%t tcc atc_acc aca ctg %cc att gag tgc gga ctqg
B 2RI ORIE B\ ROCIGRTT COME Thr Lou Al a $9 e
GQu Cs Ay Leu Ala Thr u 85 90 95 tcc ggt gca gga
§a tc tcc atc acc cgt gcc acc cgg gcc ctg acg 336
u

a
<pZ3>

g

e

A

y Ala Gy Lys Leu Ser Ile Thr Arg Ala Thr Arg
u Thr 100 105 110 ttc ctg tca gag ctg gga ctg
4 cf.ta ca%E acg gaa tat gac ccg 384 Phe Leu Ser
Ef'éﬁj 8%t e Thr Tyr G n Thr Qu Tyr Asp Pro

AAA
VHVQJV“

5 120 125 ctt atc ggg tgc tac att ccg acc gac atc
9 l;t.ceraca ctg get ctg 432 Leu lle Ay Cys Tyr lle
o ThPAsp 11e Thr Phe Thr Leu Ala Leu 130 135 140

«hdt pet gcc ctt gat gtg tct gag gat gca gtg gca get
C c 480 Phe Al a a leu Asp Val Ser Qu p
cttseiots ot SAEedt posdofiins PPl Btatabams 160 agt Lot

gtt gaa tgg gaa aac aaa cag cgc aaa aag.cag ggg ctg
< it 528 Ser Arg Val Qu Trp Gu Asn Lys G n Arg Lys
S n Gy Leu Asp 165 170 175 acc ctg ggt atg gat
%g
u
al A

<,

zg g ata gcg aaa gcc tgg cgt ttt gtg cgt 576 Thr
< .“\/Eﬁ)As@gGluLeuIIeAIaLysAIaTrpArgPhe
780 §85"%00 6 March 2007

<220>
<223> Primer

<400> 5 |
cagaagagga tctgaatgyg ggaggagggt ccactgtgde tgcaccate 49

<Z10> 6
<211> 22
<212> DNA
<213> Artificial seguence

<220>
<223> Primer

<400> 6
tecectotty aagetctttyg tg ' 22

<210> 7

<211> 40 -

<212> DNA :
<213> Artificial sequenc

<220>
<223>" Primer



agt tac cag aca gag ctt cag tcc cgt gga ata aaa 624
Gu Arg Phe Arg Ser Tyr G n Thr Gu Leu G n Ser A%bdamhzom
@y Ile Lys 195 200 ' 205 cgt gcc cgt gcg cgt cgt gat
WO@&‘E"Z&%E aga gaa cgt cag gat atc gtc 672 BATE-BANE/ONSEE
Ala Arg Arg Asp Ala Asn Arg Au Arg @n Asp Ile Val -~
210 215 220 acc cta gtg aga cgg cag ctg acg cgt gaa
-\ Ko cg gaa gga cgc ttc 720 Thr Leu Val Lys Arg dn
r Gu y Arg Phe 225 230 2
cygégag%ac{;ctégqtg%gga%@pgggacﬁg%@cgta aaa cgc gaa gtg gqag
cgt cgt gtg aag 768 Thr Ala Asn Ay Gu Ala Val Lys
uVal u Arg Arg Val Lys 245 250 255 gag cgc
t ctg tca cgt aac cgc aat tac agc cgg ctg gcc
6 Glu Arg Met Ile Leu Ser Arg Asn Arg Asn Tyr -
Ala Thr 260 265 270 get tct ccc tga 828
S%H%‘ <210> 16 <211> 275 <212> PRT <213>
t|f|C|aI sequence <220> <223> repA sequence <400>
< t1 Val Lys Asn Pro Asn Pro Val Phe Thr Pro Arg G u
A'¥3y "1 5 10 15 Thr Pro Lys Phe Arg Gu Lys
<¢@ho ggt Gu Lys A:a Val CHY ;fu Thr i? 25 30 Ser Arg
alle Hs Va a Hs a Arg Ser
Q%aﬁﬂt g§53tfﬁag£%CtLaegﬂ ﬂ?g Arg Arg Met Pro Pro Val LeA£7g
Arg Arg Ala Ile Asp Ala 50 55 60

<210> 9

<211> 22

<212> DNA

<213> Artificial seguence

A A A A
PV=VQ)

<220>
<223> Primer

<400> 9 :
catattgteg ttagaacgeg go : 22

<210= 10
<Zil> 58
<212> DNA
<213> Artificial sequence

<220>
<223> Primer

<400> 10 :
attcagatcc tcttctgaga tgagtttttg ttectegage atggtagatc ctgitice 58

<210> 11

<211> 42

<212> DNA .

<213> Artificial sequence

<220>
<223> Primer

<400> 11 .
cgatacctag cgttcggatc catattgtcg ttagaacgeg ge - 42

WD 2004/ 022746 PCTI GB20031003860 7 gag cgt ttc cgc



Leu Leu Gn Ay Leu Cys Phe H's Tyr Asp Pro Leu Ala

Asn Arg Val 65 70 75 80 6 March 2007 WD 2004/ 022746

PCTI GB2003/ 003860 8 G n Cys Ser Ile Thr Thr Leu

Ile Au Cys Ay Leu Ala Thr Au 85 90 95 Ser Ay Ala
WO 04022746 Leu Ser Ile Thr Arg Ala Thr' Arg AG/GEPPRISEO

100 105 110 Phe Leu Ser GQu Leu Gy Leu Ile Thr Tyr

An Thr Au Tyr Asp Pro' 415 120 125 ' Leu lle Qy

Cys Tyr Ile Pro Thr Asp Ile Thr Phe Thr Leu Ala Leu

Phe Ala Ala Leu Asp Val Ser Au Asp Al a
Ala Arg Arg 145 150 155 160 Ser Arg Val
Asn Lys Gn Arg Lys Lys Gn Gy Leu Asp

5 140
Al a
du

AN

i

A

o

< 1f17151 Thr Lleu Ay Met Asp Qu Leu Ile Ala Lys
‘b K8' BRUCRGEI Arg’ 180 185 190 Gu Arg Phe Arg
Tyr An Thr AQu Leu G@n Ser Arg Ay Ile Lys 195

la Arg Ala Arg Arg Asp Ala Asn Arg G u

?ﬁ’ﬁ cofSfe

e Val 210 215 220 Thr Leu Val Lys Arg
< g uThr ArgGIuIIeSerGIuGIyArgPhe 225230
C téi tﬁséa 59% §ﬂ§ f%a C )% Eé u
a trg t t Yz g@ cca %@b g c:a1£i2 5
; g e d
aaa catc ca agga c gaatggggga ggagggtcca 2
' ct % a tﬁfc cﬁf%gfég catctga toagcagtty aaatctogaa 300
ctgcetetgt tgtgtoectyg ctgaataact tetatceccag agaggccaaa gtacagtyga 360
_aggtggataa cgecctecaa togggtaact cccaggagag tgtcacagag caggacagea 420
aggacagcac ctacagcctc agcaacacce tgacgctgag caaagcagac tacgagaaac 480
acaaagitcta cgectgcgaa gtcacccatc agggectgag ctegecegic acaaagaget 540
tcaacaaggg agggggagga ggatcaactg atcttcacca aacgtattac cgccaggtaa 600
‘agaacccgaa tecggtgttc acteccegty aaggtgccgg aacgecgaag ttccgegaaa 660
aaccgatgga aaaggcggtg ggectcacct cccgttitga tttcgecatt catgtggege 720
atgecegtte ccgtggtetyg cgteggegea tgccaccgat getgegtcga cgggotattg 780
atgcgctgct gcaggagetg tgtttccact atgacceget ggccaaccge giccagtgtt 840
ccatcaccac actggccatt gagtgegoac tggcgacaga gtecggtgeca ggaaaactct 200
ccatcaccey tgecacccgg geectgacgt tectgtcaga gotgggactg attacctace 960
agacggaata tgaccecgctt atcgggtoct acattccgac cogacatcacg ttecacactgg 1020
ctctgtitge tgcccttgat gtgtctgagy atgcagtgge agetgegege cgeagtcgty 1080
ttgaatgoga asacaaacag cgcaaaaagc aggggctgga taccctgggt atggatgage 1140
tgatagegaa agectggegt tttotocgty agcgtitceg cagttaccag acagagettc 1200
agtcecgtgg aataaaacgt gecegtgcge gtcgtgatge gaacagagaa cgtcaggata 1260
tcgteaceet agtgaaacgg ‘cagcigacge gtgaaatctc ggaaggacoe ttcactgeta 1320
atggtgaggc ggtaaaacgc gaagtggage gtcgtgigaa ggagegeatg attctatcac 1380
gtaaccygcaa ttacagecgg ctggecacag cttcteecectg aaagtgatct cctcagaata 1440
atccggectg cgeecggagge atccgeacge ctgaageeey ceggtgeaca aaaasacage 1500
gtcgcatgca aaaaacaatc tcatcatcca ccitctggag catcegatic cccctgittt 1560
taatacaaaa tacgcctcag cgacggggaa ttttgcttat ccacatttas ctgcaagoga 1620
cttcececata aggttacaac cgttcatgtc ataaagcgec agecgecagt cttacaggot 1680
gcaatgtatc ttttaaacac ctgtttdtat ctecctttaaa ctacttastt acattcattt 1740
aaaaagaaaa cctattcact geetgtcctg tggacagaca gatatgea 1788

<210>
<211>
<212~
<213>

13

1518

DNA

Artificial sequence

<220>

<223> DNA qonstruct

ch 2007




WO 1984022345003/ 003860 9

<220> <223> CI S DNA el enent
ct cagaat aa tccggcct gc gccggaggca tccgcacgcec tgaag%ﬁmg§2007

<400> 17 aagtgatctc

60 cggtgcacaa aaaaacagcg tcgcatgcaa aaaacaat ct
catcatccac cttctggagc 120 6 March 2007 WO 2004/ 022746

acgcctcagc gacggggaat tt 172 <210> 18 <211> 1
<212> DNA <213> Artificialb sequence <220> <22
fce <400> 18 tgcttatcca catttaactg caagggactt

g ta

r(i

©
=31 l&')

céfﬁ% g aé& g é%g@tat % a@ & tt%a %%tcéi%£E59§€%
A d

: 3%522 gmc
: 33:@3%% 1

tgccaccggt getgegtega cgggetatiy
atgacccget ggecaaccge gtccagigtt
tggcgacaga gtceggtgca ggaaaactct
tectgicaga getgggactyg attacctace
. acattecgac cgacatcacg tteacactgg
atgcagtggc agctocgcge cgeagtegta
aggggctoga taccctgggt atggatgage
agcgttteeg cagttaccag acadagette
gtcgtgatge gaacagagaa cgtcaggata
gtgaaatctc ggaaggacgc ttcactacta
gtcgtgtoaa ggagegeatg attctotcac
cttcteectg aaagtgatct cctcagaata
" ctgaageccy ccggtgeaca aagaaacage
ccttctaggag catecgattc ccectgtitt
ttttgettat ccacatttaa ctgcaaggga
ataaagegece agecgecagt cttacaaggt
ctectttaaa ctacttaatt acattcattt
tggacagaca gatatgca

AN aAVOV

fP?\f“A

<210> 14
<211> 38
<212> DNA
<213> Artificial sequence

<220>

l

d

gae
i i e
g C
g% Q%E%'Ef dcgfc%
ﬁt tc cegiggtetg cgteggegea

atgcgctget geaggggetg tgtttcecact
ccatcaccac actggecatt gagtgcgoac
ccatcacccg tgecacccgg gecctgacgt
agacggaata tgacccgceti atcgggtget
ctctgtttge tgeecttgat gtgtetgagg
ttgaatggga aaacaaacag cgcaaaaagc
tgatagcgaa agectggegt tttgtgegtg
agtcecegtog aatasasacgt gececgtocge
tegtecacect agtgaaacgg cagectgacge
atggtgaggc ggtaaaacgc gaagtggage
gtaaccgcaa ttacageegg ctggccacag
atccggectg cgecggagae atccgeacde
gtcgecatgca aasaacaatc tcatcatcca
taatacaaaa tacgccicag cgacggggaa
ctteeccata aggttacaac cgtteatgte
gcaatgtaic ttttaaacac ctgtttatat
aaanagaaaa cctattcact gcctgtcctg

<223> Estrogen Receptor Target Recognition Sequence

<400> 14
tcaggteaga atgacctgag ctaaaataac

<210> 15
<?11> 828
<212> DNA
<213> Artificial sequence

<220>
<223> repA sequence

<220>
<221> (DS

acattcag

atccgattcc ccct gttt tRCTAZR2H3Q03560

95
3> on

téiﬁéﬁ ctc

t 18
5 210>

(@)
(¢)]

300

9948, 20

Segspnce
480
540 -
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1518

38



cgtaagccgg tactgattga 20 <210> 21 <211> 110 <212>
DNA <213> Artificial sequence <220> <223> Pri meré\% 2007
March 2007 WD 2004/ 022746 PCT/ GB20031003860 10 i
21 cacaggaaac aggatctacc atggccggaa aacctatccc
WO HBeé ct ¢ ct aggactgg 60" attcaacggg ggd&dgea/003860
tcagcggccg caactgatct tcaccaaacg 110 <210> 22 <211>
<212> DNA <213> Artifigci al sequence <220> <223>
<% mi{) (E2<220> <221> m sc feature <222> (29)_.(30)
3 , g, c or t <220> <221> misc_feature
22> (32) .(33), <223>n=a, g, Ccor t <220> <221>
<@Escﬁeature <222> (35) _.(36) <223>n =a, g, c.or t

aiég 0 <22f1:> an a‘g’i(:: trggeg%g £tc ac%zc?f:c >cg£ %?2 ggt( gga<223>4251 -
Met V

"Lys Ash Pro Asn Pro Val Phe Thr Pro Arg Glu Gly Ala Gly
1 5 10 15

acg ccg ‘aag ttc cgc gaa aaa ccg atg gaa aag geg gtg gac cte acc 9%
Thr Pro Lys Phe Arg GTu Lys Pro Met Glu Lys Ala Val Gly Leu Thr '
20 : 25 30

tec cgt tit gat tic gec att cat gtg gog cat gec cot tec cgt got 144
Ser Arg Phe Asp Phe Ala Ile His Val Ala His Ala Arg Ser Arg Gly ’
3 - 40 45

cta cogt cyg cgc atg cca ccg gtg ctg cot cga cgg get att gat geg 192
Leu Arg Arg Arg Met Pro Pro Val Leu Arg Arg Arg Ala Ile Asp Ala
50 b5 60

ctg ctg cag ggg ctg tgt ttc cac tat gac ccg ctg gce aac cac gic 240
. Leu Ley Gtn Gly Leu Cys Phe His Tyr Asp Pro Leu Ala Asn Arg Val
65 70 . 75 80

cag tat tcc atc acc aca ctg gee att gag tge gga ctg gcg aca gag 288
GIn Cys Ser Ile Thr Thr Leu Ala I1e Glu Cys GTy teu Ala Thr Glu
g5 90 85

tce gat gea gga aaa cte tee atc acc cgt gec ace cgg gee ctg acg 336
Ser Gly Ala Gly Lys Leu Ser Ile Thr Arg Ala Thr Arg Ala Leu Thr
100 105 110 :

ttc ctg tca gag ctg gga ctg att acc tac cag acg gaa tat gac ccy 384
Phe Leu Ser Glu Leu Gly Leu I1e Thr Tyr GIn Thr Glu Tyr Asp Pro
115 120 125

ctt atc ggg toc tac att ccg acc gac atc acg ttc aca ctg gect ctg 432
Leu Ile Gly Cys Tyr Ile Pro Thr Asp Ile Thr Phe Thr Leu Ala Leu
- 130 135 140

ttt gct gec ctt gat gtg tet gag gat gca gtg gca get geg cge cogc - 480
Phe Ala Ala Leu Asp Val Ser Glu Asp Ala Val Ala Ala Ala Arg Arg :

145 _ 150 155 , 160
agt cot gti gaa tgg gaa aac aaa cag cgc aaa aag.cag ggg ctg gat 528
Ser Arg Val Glu Trp Giu Asn Lys GIn Arg Lys Lys Gin Gly Leu Asp
165 170 175
~acc ctg ggt atg gat gag ctg ata gcg aaa gec tgg cgt ttt gtg cot 576

Thr Leu Gly Met Asp Glu Leu ITe Ala Lys Ala Trp Arg Phe Val Arg
180 185 190 '



<220> <221> m sc_feature <222> (41) .(42) <223> n =
a, g, c or t <220> <221> msc feature <222>
(44)_.(45) <223>n=a, g, c or t <220> <221> 6 March 2007
msc feature <222> (47)..(48) <223> n = a, or t
WO M99727146221> i sc feature <222> (50). (515CT@W@PPS6“
2007 WD 2004/ 022746 PCT/ GB2003/ 003860 11 <223> n =
a, g, c or t <220> <221>7m sc_feature <222>
(53) .(54) <223>n =a, g, c or t <220> <221>
eat ur

L Pﬁéz%iﬁ“%é E&gﬁ%é o %ﬁg g@g‘ﬁ%%’zs@ i
(62) _7(63) <223> n a, g, c or

cgt gcc cgt gcg cyt cgt gat geg aac aga gaa cgt cag gat atc gtc 672
Arg Ala Arg Ala Arg Arg Asp Ala Asn Arg Glu Arg Gin Asp Ile Val
210 215 220

acc cta gtg aaa cgg cag ctg acg cgt gaa atc tcg gaa gga cge tic 720
~ Thr Leu Val Lys Arg GIn Leu Thr Arg Glu Ile Ser Giu Gly Arg Phe
225 230 235 - 240

act gct aat got gag gcg gta aaa cgc gaa gtg gag cgt cgt gty aag 768
Thr Ala Asn Gly Glu Ala Val Lys Arg Glu Val Glu Arg Arg Val Lys
245 250 255

gag cgc atg att ctg tca cgt asc cge aat tac age cgg ctg gec aca 816
Glu Arg Met Ile Leu Ser Arg Asn Arg Asn Tyr Ser Arg Leu Ala Thr
260 265 , 270

gct tet ccec tga ' 828
Ala Ser Pro. :
_2?5

<210> 16

<211> 275

<212> PRT

<213> Artificial sequence

<220>
<223> repA sequence

<400> 16
Met Val Lys Asn Pro Asn Pro Val Phe Thr Pro Arg Glu Gly Ala Gly
1 . 5 ' 10 15

Thr Pro Lys Phe Arg Glu Lys Pro Het Glu Lys Ala Val GTy Leu Thr
20 25 30

Ser Arg Phe Asp Phe Ala Ite His Val Ala His Ala Arg Ser Arg Gly
35 40 45

Leu Arg Arg Arg Met Pro Pro Val Leu Arg Arg Arg Ala Ile Asp Ala
50 - 55 60

Leu Leu GIn Gly Leu Cys Phe H1s Tyr Asp Pro Leu Ala Asn Arg Val
65 . 70 75 80



<400> 22 cacacaggaa acaggatcta ccatggccnn bnnbnnbnnb
nnbnnbnnbn nbnnbnnbnn 60 bnnbggggga ggaggat cag
cggccgecaac tgatcttcac caaacg 106  <210> 23 <211> darch 2007
<212> DNA <213> Artificial sequence <220> <223>

WO Bp4/3EH6  <400> 23 cagttgat cg gcgcgagatt 2@CTEBLEP3/098360
<211> 2390 <212> DNA <213> Artificial sequence <220>
<223> TAC- VS- REPA- Cl S- ORI 8408 construct <400> 24

PHA B

ctgtttgccc ccagttgtt gtdgccacgcg 120 tgggaatg
' t cc ttt.cCC ttttcgcaga
e[ gV R%g iRy ’§§ o350 I 8% 003860 12
aacgt gg gcctggttca acgcggga aacydt ct ga t aagagacac

ORI CAf B BRI g Archhy cac

gccataccgc gaaaggtt ﬁ gcaccattcg ctagcgafgaggggtgctga
Led e Sl M TR T e HRCHT b SARALTRORRARER, ooc
ggcagtttac gagagagatg at agggt ct'g cttcagtaag 480
ph%CA%Q%Q“L £ ASE @%&3@9 A%M% @gem L 9&1%
1484C€Q9C { dat ac acct tat g Hg%taca
catacgattt agg gacact atagaa aca agcttactcc 600
t t tt t
sef g deh AL T SRR T A A L RV AR A 2 20
ggccggaaaa Cctatcccaa accctctcct 720 aggactggat
o GAAPPA6ASPURAUNE MBTIOREDTH RELARLGY g 2CcaRaCOt 2
_cgtgaagg g caggaacgct ggo 0

G1u Arg Phe Arg Ser Tyr GIn Thr Glu Leu GIn Ser Arg Gly Ile Lys
195 200 205

Arg Ala Arg Ala Arg Arg Asp Ala.Asn Arg Glu Arg GIn Asp Ile Val
- 210 215 - 220

Thr Leu Vatl Lys Arg GIn Leu Thr Arg Glu Iie Ser Glu Gly Arg Phe
225 230 235 240

Thr Ala Asn Gly Glu Ala Yal Lys Arg Glu VYal Giu Arg Arg Val Lys
245 250 - 255

Glu Arg Met Ile Leu Ser Arg Asn Arg Ash Tyr Ser Arg Leu A1a Thr
260 265 270

. Ala Ser Pro
275

<210> 17

<211> . 172

<212> DNA

<213> Artificial sequence

<220>
<223> (IS DNA element

<400> 17
aagtgatctc ctcagaataa tccggectge gecggaggea tecgeacgec tgaageeege 60
cggtgcacaa aaaaacagcg tcgeatgcas aaaacaatct catcatccac cttctggage 120



gaagttctgc gaaaaactga tggaaaaggc ggtgggcttc acttcccgtt
ttgatttcgc 900 cattcatgtg gcgcatgccc gttcgegtgg
tctgcgtcga cgcatgccac cagtgctgcg 960 tcgacgggctﬁrﬂm‘h2007
attgatgcgc tcctgcaggg gctgtgtttc cactatgacc cgctggccaa
WO Ri¢2746 cgcgt ccag tget ccat ca ccacgcet gge ¢ RATEHGHL§E03860
ggact ggcga cggagtctgc 1080 tgccggaaaa ctctccatca
cccgtgccac ccgggccctg acgta cct gt cagagctggg 1140
ct tac caga aat at gacce cttatcggg tgct ttc
@ cgc’g%% fat ey gtfg%o &E%?g&tt EHed ?9&9@8%@ gtgt gct gcccfi%jl
cgat gt at ca gaggaggcag tggccgccgce 1260 gcgccgcagce
;g&ggtat gggaaaacaa acaacgcaaa,aagcaggggc tggataccct
Q%go 9bgggcatggat gaact gat ag cgaaagcctg gecgttttgtt
49loggcatt ttcgcagtta 1380 tcagacagag cttaagtccc
g o]o cccgt gcgegtcgtg atgcggacag 1440
<%%gag§iﬁcémg§%%$F§tca ccctggt gaa acggcagctg acgcgcgaaa
;ﬁgcggaagg 1500 gcgcttcact, gccaatcgtg aggcggt aaa
% ageg $gcgtcgtg t gaaggagcg 1560 catgattctg
cac%al ’g aattacag ccggctggcc acagcttccc cctgaaagtg
acctcctct.g aataatccgg cctgcgccgg aggcttccgce

(E‘gﬂttgg g&%@tag&%g‘%&ég 1680 aacaaaat c ca caca60
dhcigileggt, c
fgi %% i %5%&36%%8% é%% g%g% °”g°

oy t gt cat aaag cgccatccgc 1860 cagcgttac
gggtgcaat'g tatcttttaa acacctgttt atatctcctt taaactactt
;&&gog_aattacattc attt aaaaag aaaacctatt cactgcctgt
<ﬁf>t (dgaca gacagat at g 1980 cacctcccac cgcaagcggc
ﬁﬁctac .cggagccgcet ttagttacaa cactcagaca 2040
g, @%g?%1%%@%$gcccg gt ccagcgca gaact gaaac cacaaagccc
ccctca act gaaaagc ggccccgccc cggcccgaag
<Ez%g,czc:ggaaca gagtcgcttt taattatgaa 2160 tgttgtaact
2%%189 gat cgctgtcagt cttctcgctg gaagttctca gtacacgctc
2 aagcggcc ct gacggccc gctaacgcgg agat acgccc

&aq&tcggg taaaccctcg 2280 tcgggaccac tccgaccgcg

tcatggc t gaaagcggg tatggtctgg 2340 |
aa%‘;%g g%g&%" gggt aag gt gaaatcta tcaatcagta ccggddtacg

2390 <210> 25 <211> 2384 <212> DNA <213> Artificial
«paugnce <220> <223> TAC- NNB- REPA-Cl S- ORI - 408
ruct <220> <221> msc feature <222>
£§9§§A-(696)

<213> Artificial sequence

<220>
<223> Primer

<400> 20 :
cgtaagecgyg tactgattga 20

<210> 21
<211> 110
<212> DNA
<213> Artificial sequence

<220>
L <223> Primer



<223>n =4a, g, c or t 6 March 2007 WD 2004/ 022746

PCT/ GB2003/ 003860 13 <220> <221> m sc feature <
(698)..(699) .<223>n =a, g, c or t <220> <221

2ich 2007

msc feature <222> (701)..(702) <223> n = l% c or
WO 042346~ <221> misc_feature <222> (704)PCF1§§? 00356013 >

n =

a, g, c or t <220> <221> nmisc_feature <222>

(707)..(708) <223>n =4d0 g. c or t <220> <221>

<2fsS

feature <222> (710)..(711) <223> n = a, g, c or

cataggd %Oégﬁ%@? %3'25 L a%%%i %Za%cct&?cl@apgﬂ 8 Tfls’g223>

at?cff%«fgg

4399 ? & 220> <221 20 s

feature <222> (719)..(720)

<210>
<211>
<212>
<213>

<220>
<223>

<220
<221~
<222>
<223>

<220>
<221>
<222>
<223>

220>
<221>
<P22>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
221>
<@22>
<223>

<220>
<221>
<222>
<223>

<z22(>
<221>
<P22>

22

20

DNA

Artificial sequence

Primer

misc_feature
(29)..(30)
n=a, g cort

misc_feature
(32)..(33).
n=a, g, cor tf

misc_feature
(35)..(36)
n=a, g, cort

misc_feature
(38)..(39)
n=a, g cort

misc_feature
(41)..(42)
n=a, g cort

misc_feature
(44)..(45)
n=a, g cort

misc_feature
(47)..(48) :
n=a, g cort

misc_feature
(50)..(51)



<223>n =4a, g, c or t <220> <221> misc_feature
<222> (722)..(723) <223>n =a, g, c or t <220>
<221> nisc feature <222> (725)..(726) <223> n 2 March2007
, c or t 6 March 2007 WD 2004/ 022746
wo 49003/ 003860 14 <220> <221> ni sc_f SHiTfR2003093360,
(728)..(729) <223>n =a, g, c or t <400> 25
cagttgatcg gcgcgagatt tadtlcgccge gacaatttgc gacggcgegt
qugg gccag g% {@ctggaggt g gcaacgccaa tcagcaacga '
gt tg%c ' cgagttgtt gtgccacgcg 120 gttgggaatg
attcagct ccgccatcgc cgcttccact ttttcccgeg ttttcgcaga

a {§gst g gectggttca ccacgeggga aacggtctga

sggqjcggcatactc 240 tgcgacatcg tataacgtta
C

=d

< >O1

<go5a9

3 gg?% C ggﬁqﬁccacc ctgaattgac tctcttccgg 300
gct atcat’ gccataccgc gaaaggtttt gcaccattcg gctagcgatg
cctgctga 360 ttggttcget gaccatttcc ggggtgcgga

: 90c4 tag fggaaact ca gaaggttcgt 420 ccaaccaaac
acf%-gggnggcagtttac gagagagat g atagggtctg cttcagtaag
0 n & ? gtgcy cacaattagg cttgtacata ttgtcgttag

aacgcggcta Caattaatac 540 ataaccttat gtatcataca

tacgattt aggtgacact atagaataca agcttactcc 600

SHrateccaat, gitgacaatt aatcatggct cgtataatgt gtggaattgt
< c Ztg ) 0 caatttcaca caggaaacag gatctaccat
~ggcchabn Qq$qpbnnbn nbnnbnnbnn 720 bnnbnnbnnb

dggggagday gat cagcggc cgcaactgat cttcaccaaa cgtattaccg
580 ccaggtaaag aacccgaatc cggtgtttac accccgtgaa

4§§$Q%%§qggmggctgaagtt 840 ctgcgaaaaa ctgatggaaa

A
(&

<

tcacttcc cgttttgatt tcgccattca 900

i?&c 9

:2§gg (o] gg )gg%qgttcgc gtggtctgcg tcgacgcatg ccaccagtgc
gcgt cgdcy” ggctattgat gcgctcctgc aggggctgtg

ctat gacccgctgg ccaaccgcgt 1020 ccagtgctcc

g ,
ca%ggg 06 A8 5at A9CE M b &8n ShBGSHAS hibrHGRRT ASAbHbmt 9Ctgccag

gga ggaggatcag cggccgeaac tgatcticac caaacg . 166

<210> 23
<211> 20
<212> DNA
<213> Artificial sequence

<220>
<223> Primer

<400> 23
cagttgatcg gcgcoagatt 20

<210> 24

<21i> 2390

<212> DNA

<213> Artificial sequence

<220>
<223> TAC-V5-REPA-CIS-ORI-408 construct

<400> 24

cagttgatcg gcgegagatt taatcgecge gacaatttge gacggcgegt gcagggecag 60
actggaggtg gcaacgecaa tcageaacga ctgtttgece gecagttgtt gtgccacgeg 120
gttgggaatg taattcaget ccgccatcge cgcttecact ttttcecgeg ttttegeaga 180




aaaactctcc

t gggact gat

cgggt gct ac
ctgtttgctg

WO 20998746 cagc

gggct ggat a
cctggcgttt

at cacccgtg ccacccgggc cctgacgttc ctgtcagagc
1140 tacctaccag acggaatatg acccgctt at
attccgaccg atatcacgtt 1200 cacat ct gc& March 2007
ccctcgat gt at cagaggag gcagtggccg ccgcgcgcecg
cgt gt g gt at gggaaa acaaacaacg éﬁﬁgﬁﬁgﬁgﬁm“
ccctgggcat 1320 ggatgaactg at agcgaaag
tgttcgtgag cgtiZttcgca gttatcagac 1380

LRG| Bk 65096007, LATBAGH 96,05601,06 S&tdct%gt oghocas

8 (o &% %&c {éd‘% Legoat gagi% ?L% 5 t ;gg

piiag Shnaban bt deCte hualell dhcacly

(g IR It e gy Sl “gra§ai&@5 cSAICTEA! gt

C aact ct&he LncA e aga‘i‘.l %v%;ggi%’:,- agc hgo

o e Crtlipdtbints Difloeed Wtilad ol Lochn

S b BCEDac, AlcHc acaas 1680,

AR GAULRG %'%fﬁt% aa & ga e Ct gait gca

cﬁagt;c@gc%c Bl a;% g 2 1ol A, &%% &ggggzo

: gé'% i éﬁ iR 'Sa e dciacat
& {ttt@g}cat Céao

aacgfo
ggw 98Qp20
%E ttRCaaggct ca

t
L6 8%
G CLAKLA0AG ac
el %@ggé-&&cg,&% i Sifbossatechin
scsticicag éagggﬁac oobac ﬁ%%gc]ag% otcct
et i 0
;a Ea C ‘Egt% ak ataéa%‘ag cagé‘a Bi &Lt %aé&ﬁagtlﬁzo
ol St % ga%%%g E%@geg{ga ; 5&59@ 23850
tg%&e R e o R g,_l%g&%;@sggg@gt agt
a C
o ga%%t ga§ o3 ot éﬁ% ep
ca 1
BRbry g A
c 3 cage 40
sl et Bl St oot Pl 1

taaactgcaa gaggact
cagegttaca gggtac
aattacattc atttaa
cacctececac cgcaag
caaccaccag aaaaac
actgaaaagc ggccce
tattgtaact acttca
gtaagcggee ctgacy
tcgggaccac tecgac
cagggctggy gatggg

<210> 25

<211> 2384
<212> DNA

<213> Artificial

<220>

tcce cataaggtta caaccgitca tgicataaag cgccateege 1860
aatg tatcttttaa acacctgttt atatctcctt faaactactt 1920
aaag aasaacctatt cactgectgt cctgtggaca gacagatatg 1980
cggc gggcccetac cggagecget ttagttacaa cactcagaca 2040
ccecg gtccagegca gaactgaaac cacaaagecc cteccteata 2100
gcce cggeccgaag gyccggaaca gagtegettt taattatgaa 2160
tcat cgctgtcagt cttctecgcty gaagttctca gtacacgete 2220
gcee getaacgegg agatacgece cgacttecggg tasaccctcg 2280
cgeg cacagaaget ctctcatgge tgaamagegog tatggtctgg 2340
taag gtgaaatcta tcaatcagta ccgacttacg 2390

sequence

<223> TAC-NNB-REPA-CIS-ORI-408 construct

<220>

<221> wisc_feature
<222> (695)..(696)

<223> n=a, g,

cort



Pri
<21
<22

WO 2004483746 <223> n = a, g, c or t
<222> (40)
<220> <221> m sc feature13<222> (43)..
<220> <221> misc_feature
c or t 6 March 2007 WO
<220> <221> m sc

f ea

a,

2

<222>
<223>

<220>
<221>
<P22>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<g22>
<223>

<220>
<221>
<g22>
<223>

<220>
- <221>
<222>
<223>

mer
1> 110
3> Priner

ture

g, c or t
. (47)

2

n=a, g, cort

misc_feature
(701}..(702)
n=a, g, cort

misc_feature
(704)..(705)
n=a g, cort

misc_feature
(707)..(708)
n=a, g, cort

misc_feature
(710)..(711)
n=a, g, cort

misc_feature
(713) .. (714)
n=a, g cort

misc_feature
(716)..(717)
n=a g cort

misc_feature
(719} ..(720)
n=a, g cort

misc_feature
(722)..(723)
n=a, g, cort

misc_feature
(725)..(726)
n=a, g, cort

<223> n
4/02%1@6 PCT/ GB2003/ 003860 16
€ agz> (49)..(50) <223> n = a,

<212> DNA <213> Artifici al
<400> 27 ggtagatcct gtttcctgtg tg 22
<212> DNA <213> Artifici al '
<220> <221> misc_feature
<220> <22CF/GH2eA3/003860

. (41)

a,

sequence

<223> n = a,

sequence
<222>

g,

(44)

<220> <223>

<210> 28
Lodgich 2007

(37)

c or t
<223> n

<222>

g,

c or t



<220> <221> m sc feature <222> (52)_.(53)

<223> n =

- <210> 26
<211> 26
<212> DNA

a, g, c or t <220> <221> m sc feature <222>
(55)..(56) <223>n=a, g c or t <220> <221> f§MNgreh2007
feature <222> (58)..(59) <223>n =4a, g, c or t
WO 2094882746221> nisc feature <222> (61) . . ( 6 BCT/CHREL03§60=
a, g, c or t <220> <221> msc feature <222>
(64)T.(65) <223>n =a, Bt c or t <220> <221> m sc
ature <222> (67)_.(68) <223>n =a, g, c or t
%20Ims 121,c> msc_feature <222> (70) .(71) <223> n =
(72 72) <220> <221> m sc feature <222> .
2 %2€' a, g, c or,t <220> <221> m sc
ature Zﬁég 76) . (77)
<400> 25
cagtigatcyg gcgcgagatt taatcgeccge gacaattige gacggegegt geagggecag 60
actggaagto gcaacgccaa tcagcaacga ctgtitgece gecagttgtt gtgccacgeg 120
gttgogaaty taaticaget ccgecatege cgeticeact ttitcecgeg tittcgeaga 180
aacgtggcetg gectggtica ccacgcggga aacggtctga taagagacac cggeatacte 240
tgcgacateg tataacgtta ctggtttcac attcaccace ctgaattgac tetettecgg 300
gegetateat gecataccge gasaggtttt geaccattcg getagegatg accctgctga 360
ttggtteget gaccatttee gggoatgcgga acggegttac cagaaactca gaaggttegt 420
ccaaccaaac cgactctgac ggcagtttac gagagagatg atagggtctg cticagtaag 480
~ ccagatgcta cacaattagg cttgtacata ttgtcgttag aacgcggeta caattaatac 540
ataaccttat gtatcataca catacgatit aggtgacact atagaataca agcttactee 600
ccatceceet gttgacaatt aatcatgget cgtataatyt gtogeattgt gagcgyataa 660
caatticaca caggaaacag gatctaccat agccnnbnnb nnbnnbnnbn nbrnbnnbnn 720
branbnnbnnb gggggaggag gatcageggc cgcaactgat cticaccasa cgtattaccg 780
ccaggtaaag aacccgaatc cggtgtttac acccegtgaa ggtgcaggaa cgctgaagit 840
ctgcgaaaaa ctgatggaaa aggcggtyag citeacttce cgttttgatt tegccatica 900
tgtggcgeat geccgttege gtggtetgcg tegacgeaty ccaccagtge tgcgtegacy 960
ggctattgat gegetcctge aggogetgty tttccactat gacccgetgg ccaaccgegt 1020
~ ccagtgctee atcaccacge tggecattga gtacggactg gegacgoagt ctoctoccgn 1080
aadactctec atcacccaty ccacceggge cetgacatte ctgteagage tgogactgat 1140
tacctaccag acggaatatg acccgettat cgggtgctac attecgaccg atatcacgit 1200
cacatctgca ctgttigetg cectcgatglt atcagagoag gcagtogecg ccgegegoceg 1260
cagccgiagtg gtatgggaaa acaaacaacg caaaaagcad gggctggata coctgageat 1320
goatgaactg atagcgaaag cctggegttt tgttegtgag cgttttcgea gitatcagac 1380
agagcttaag tcccggggaa taaagegtac ccgtgegegt cgtgatgegy acagggaacg 1440
tcaggatatt gtcaccctgg tgaaacggea getgacgege gaaatcgegg aaggucgett 1500
cactgccaat cgtgaggegg taasaacgcga agttgagegt cgtgtgsagy agegeatgat 1560
tctgtcacgt aaccgtaatt acagceggct ggccacaget tcccectgaa agtgacctee 1620
tctgaataat ccggeetgeg ccggaggcti ccgeacgtet gaageccgac agegeacasa 1680
aaatcagcac cacatacaaa aaacaaccic atcatccage ttetggtaca tccggccecce 1740
cctgttttcg atacaaaaca cgectcacay acggggaatt ttgcttatce acattasact 1800
gcaagggact tecccataag gttacaaccg ticatgtcat aaagegecat ccgecagegt 1860
tacagggtgc aatgtatctt ttasacacct gtttatatet cctttaaact acttaattac 1920
attcatttaa asagaaaacc tattcactac ctgtectgtg gacagacaga tatgcaccte - 1980
ccaccgcaag cggegggece ctaccggage cgetttagtt acaacactca gacacaacca 2040
ccagaaaaac cccgotccag cocawaacty aaaccacaaa geccccteect cataactgaa 2100
aagcggecce geceeggece gaagggecgg aacagagteg cttttastta tgaatgtigt 2160
aactacttca tcatcgctgt cagtcticic getggaagtt cicagtacac getcgtaage 2220
ggccctgacg geccgetaac geggagatac gecccgactt cgggtaaacce ctcgtcggga 2280
ccacteecgac cgegcacaga agetctctea tggectgaaag cgggtatggt ciggcaggge 2340
tggggatagg taaggtgaaa tctatcaatc agtaccgget tacg ' 2384



<223>n =a, g, c or t 6 March 2007 WD 2004/ 022746
PCT/ GB2003/ 003860 17 <220> <221> misc feature ;%ﬁ%;
(79) _.(80) <223>n=a, g, c or t <220> <221> ch 2007
feature <222> (82)..(83) <223>n =14a, g, Cc or t
WO 208482746201> nisc feature <222> (85) _. (sg’FTfQBZ@éwfﬁﬁ%
a, g, c or t <220> <221> msc feature <222>
(88) .(89) <223>n=a, th c or t <400> 28
<§ﬁ§tﬁﬁﬁ9hﬁﬂa%%ﬁgﬂg090 tgatcctcct cccecevnnvn nvnnvnnvnn
vihvnnvnnv 6 nnvnnvnnvn nvnnvnnvnn vnnvnnvnng
Spcatggtag atcctgtttce 110 <210> 29 <211> 49 <212>
<§§@ ﬁ%%é? Artificial sequence <220> <223> Priner
<400> ct ggagat gg cat caagggc cccaactgat cttcaccaaa
< ;aEéacc 49 <210> 30 <211> 20 <212> DNA <213>

ot E LA AEAURINS 26

<210> 27
C<211> 22
<212> DNA
<213> Artificial sequence

<220>
<223> Primer

<400> 27
ggtagatcect gitteetgiog tg 22

<210> 28
<211> 110
<212> DNA
<213> Artificial sequence

<220>
<223> Primer

<220>

<221> wisc_feature
<222> (37)..(38) .
<223> n=a, g, cort

<220>

<221> misc_feature
<222> (40)..(41)
<223> n=a, g, cort

<220>

<221> misc_feature
<222> (43)..(44)
<223 n=a, g, cort

<220>

<22]1> misc_feature
<222> (46)..(47)
<223> n=a, g cort




<220> <223> Primer <400> 30 ggcgctatca tgccataccg 20
6 March 2007 WO 2004/ 022746 PCT/ GB2003/ 003860 1 '
<210> 31 <211> 20 <212> DNA <213> Artifici al se%&’e’?f&%zom
<220> <223> Primer <400> 31 accattcggc tagcgatgac 20
WO 204327482 <211> 33 <212> DNA <213> Arti f iRETEIB28BEASHc e
<220> <223> Prinmer <400> 32 ggtgaagatc agttgcggcc
gctgatcctc ctc 33 <210> BB <211> 22 <212> DNA <213>
Artificial sequence <220> <223> Priner <400> 33
ggttcg ctgaccattt cc 22 <210> 34 <211> 21 <212>

t
:% FReFRahd i ficial sequence
<222>  (49)..(50)
- <223> n=a, g, cort

<220>

<221> wmisc_feature
<222> (52)..(53)

<223> n=a, g, cort

<220>

<221> misc_feature
<222> (55)..(56)

<223> n=a, g, cort

<220>

<221> misc_feature
<222> (58)..(59)

<223 n=4, 49, cort

<220>

<221> misc_feature
<222> (61}..(62)

<223> n=4a, g, cort

<220>

<2Z21> misc_feature
<222> (64)..(65)

<223> n=a, g, cort

<220>

<221> misc_feature
<222> (67)..(68)

<223> n=a, g, cort

<220>

<221> misc_feature
<222> (70)..(71)

<23 n=a, g, cort

<220>

<221> misc_feature
<222> (73)..(74)

<223> n=a, g, cort

<220>
<221> misc_feature
- o<222> (76)..(77)
<223> n=a, g, cort



<220> <223> Primer <400> 34 cggcgttacc agaaactcag a
21 <210> 35 <211> 20 <212> DNA 6 March 2007 WO
2004/ 022746 PCTI GB2003/ 003860 19 <213> Artifi ci & March2007
se uence <220> <223> Priner <400> 35 aaccgactct
Wdlagtt 20 <210> 36 <211> 18 <212> FREM/GBE3003860
Awt|f|C|aI sequence <.220> <223> Peptide <400> 36
Cys Ay Cys Pro Thr Met Ald Ala Arg Val Arg Pro Val
Leu Asn Ser 1 5 10 15 Lys H's <210> 37 <211> 11
12> PRT <213> Artificial sequence <220> <223>
ggpt fef_l.g> 37 Met Thr Thr Val Pro Val Leu Met lle
) v "o <210> 38 ,

<223> n= a g, cort

- <220>

<221> misc_feature
<222> (82)..(83)
<223» n=18a, g, cort

<220>

<221> misc_feature
<222> (85)..(86)

<223 n=a, g, cort

<220>
<221> misc_feature

<222> (88)..(89)

<223 n=a, g, cort

<400> 28
acataccgtc atgeggecge tgatectect ccccecvnnvn nvnnvanvan vnnvanviny 60

" pnvnnvinyn nvnnvanvnn vanvnnvnng gecatggtag atcctgttte 110

<210> 29

<211> 49

<212> DNA -

<213> Artificial sequence
<220> '
<223> Primer

<400> 29
ctggagatgg catcaagggc cccaactgat cttcaccaaa cgtattace 49

i’

<210> 30

<211> 20

<212> DNA |

<213> Artificial sequence

<220>
<223> Primer

<400> 30 _
ggegetateca tgecataceg 20



<211> 18 <212> PRT <213> Artificial sequence <220>
<223> Peptide <400> 38 Thr Leu Ser Thr Arg His Hs

Asn Val Ile Asp Arg Phe Asn Leu Arg 1 5 10 15 Adyarch2007
Phe 6 March 2007 WD 2004/ 022746 PCT/ GB2003/ 003860 20

WO 2004937489 <211> 18 <212> PRT <213> Arti f iRET&IBI3G8¢HC e

<220> <223> Peptide <400> 39 Ser Ile Arg Thr Leu Thr

dy Ser Thr Pro Ala A n Ph® Asp Ala Thr 1 5 10 15
MNod Agp <210> 40 <211> 12 <212> PRT <213> Artificial
<SAguepce <220> '<223> Peptide <400> 40 Ala Asn Leu -
Jp AP Ile Val-Leu Hs Ay Trp Trp 15 10 <210> 41

<7331 2t RicisRAGReRRT <213> Artificial sequence

<220>
<223> Primer

<400> 31
accattecgge tagegatgac 20

<210> 32

<211> 33

<212> DNA

<213> Artificial sequence

<220>
<223> Primer

<400> 32
ggtgaagatc agttgeggec getgatecte cte 33

<210> 33

<211> 22

<212> DNA

<213> Artificial sequence

<220>
<223> Primer

<400> 33
gattggticg ctgaccattt cc , ‘ C22

<210> 34
<211> 21
<212> DNA
<213> Artificial sequence

<220>
<223> Primer

<400>. 34 : _
cggegttace agaaactcag a 21

<210> 35
<211> 20
<212> DNA



<220> <223> Peptide <400> 41 Val Ser Phe Met Leu Leu
Ay Pro Hs Arg Hs Arg 1 5 10 <210> 42 <211> 1
<212> PRT <213> Artificial sequence <220> <223> March 2007
Peptide 6 March 2007 WD 2004/022746 PCT/ GB2003/ 003860
WO 2044/022460> 42 Leu Val Leu His Trp Leu Ser RCE(FBAN3/0853860
Arg 15 10 <210> 43 <211> 12 <212> PRT <213>
Artificial sequence <220 <223> Peptide <400> 43 Ser

n e ulle Leu Hs Leu Arg Pro 1 5 10
<23§108t321¥@1¥§hef5§ <212> PRT <213> Artificial sequence
20> <223> Peptide <400> 44 Ala Gu Ser Trp Leu His
ShD §8keJrp Ile Hs Leu 1510 ,

<400> 35 ‘
aaccgactct gacggecagit _ , 20

<210> 36

<211> - 18

<212> PRT

<213> Artificial sequence

<220>
<223> Peptide

<400> 36
Cys Gly Cys Pro Thr Met Ala Ala Arg Val Arg Pro Val Leu Asn Ser
1 5 10 15

Lys His

<210> 37

<211> 11

<212> PRT

<213> Artificial sequence

<220>
<223> Peptide

<400> 37
Met Thr Thr Val Pro Val Leu Met 1Ile Ser Val
1 5 10

<210> 38

<211> 18

<212> PRT

<213> Artificial sequence

<220>
<223> Peptide

<400> 38 _ _
Thr Leu Ser Thr Arg His His Ash Val Ile Asp Arg Phe Asn Leu Arg
1 5 10 - . 15

Asn Phe



<210> 45 <211> 42 <212> DNA <213> Artificial sequence
<220> <223> Prinmer <400> 45 caggaaacag gatctaccat
gctgcaggag tcaggacctg ag 42 <210> 46 <211> 53 Slgrch 2007
DNA <213> Artificial sequence <220> <223> Priner 6 '
- WORtA749007 WD 2004/ 022746 PCT/ GB2003/ 00 FTU-RAGHL3 3G
gtttggtgaa gatcagttga tcctcctccc ccccgetcga ggaagat gga
tac 53 <210> 47 <211> 5320<212> DNA <213> Artificial
sequence <220> <223> Prinmer <400> 47 gtatccatct
tcct cgagcg ggggggagga ggat caactg atcttcacca aac 53
<Al03948 <211> 42 <212> DNA <213> Artificial sequence
<«54203g<223> Primer <400> 48 ctcaggtcct gactcctgca
<§@at ggf aga tcctgtttcec tg 42

<213> Artificial sequence

<220>
<223> Peptide

<400> 39
Ser Ile Arg Thr Leu Thr Gly Ser Thr Pro Ala GIn Phe Asp Ala Thr
1 5 10 15

Ala Asp

<210> 40

<211> 12

<212> PRT

<213> Artificial sequence

<220>
<223> Peptide

<400> 40
Ala Asn Leu Trp Arg Ile Val Leu His Gly Trp Trp
1 5 - 10

<210> 41

<2il> 12

<212> PRT

<213> Artificial sequence

<220>
<223> Peptide

. <400= 41
Val Ser Phe Met Leu Leu Gly Pro His Arg His Arg
1 5 10

<210> 42

<211> 11

<212> PRT

<213> Artificial sequence

<220> :
<223> - Peptide



6 March 2007

WO 2004/622746 PCT/GB2003/003860

<400> 42
Leu Val Leu His Trp Leu Ser Leu Gly Ser Arg-
1 5 i0 :

<210> 43

211> 12

<212> PRT

<213> Artificial sequence

<220>
<223> Peptide

<400> 43
Ser Asn GIn Val Val Leu Ile Leu His Leu Arg Pro
1 5 10

<210> 44

<21)> 12

<212> PRT

<213> Artificial sequence

<220>
<223> Peptide

<400> 44 .
Ala Glu Ser Trp Leu His GIn Ser Trp Ile His Leu
1 5 10

<210> 45

<211> 42

<212> DNA

<213> Artificial sequence

<220>
<223> Primer

<400> 45
Caggaaacag gatctaccat gctgeaggag tcaggacctg ag 42

<210> 46

<211> 53

<Z12> DNA

<213> Artificial sequence

<220>
<223> Primer



WO 2064/022746

<400>

<210>
<211>
<212>
<213>

<220>

<223>

<400>

Rit)

iy

46

gtttggtgaa gatcagttga tectecteee cececgetega ggaagatgga tac

47

53

DNA

Artificial sequence

Primer

47

gtatccatct tcctegagey ggguggagga ggatcaactg atcttcacca aac

<210>
<211>
<212>
<213>

<220>
<223>

<400>

48

42

DNA

Artificial sequence

Primer

48

ctcaggtect gactectgea geatggtaga toctgtttce tg

6 March 2007

PCT/GB2003/003360

53

b3

42



