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{54) Title: PROTEIN ANALYSIS

-7 ﬂ: (57) Abstract: A method of forming an array ol proteins selected from antigens orantibodics: said method comprising the steps al'()
 expressing in g recombinantcell, a fusion protein which ocmprises either (a) an antigen or (h) an antibody binding protein. fused o a
¢ peptide having up 1o 50 amino acids, which peptide comprises amino acid sequence of SUQ IDNO 1 LX X IX X X5 XK Xrhs XX 10
QO (SEQ ID NO 1) where X is a naturally occurring amino acid, X5 is any nawrally occurting amino acid other than leucine, valine,
O isoleucine, iryptophan, phenylalanine or tyrosine, X; is phenylalanine or leucine, X, is glutamine or asparagine, X is alanine, glycine,
serine or threonine, Xg s glycine or methionine, Xy is isoleucine, methionine or valine, Xg is glutamine, leucine, valine, tyrosine ot~
isoleucine, X is iryplophan, tyrosine, valine, phenylalanine, leucine or isoleucine and X4 is any naturally oceurring amino acid other
~~. than asparagine or glutamine; where said peptide is capable of being biotinylated by a biotin ligase at the lysine residue adjacent to
Xg; (ii) biotinylating said peptide of the fusion protein at the lysine residue adjacent Xg; (ii1) isolating the bictinylated tusion protein;
(iv) applying the biotinylated fusion protein to an avidin or streptavidin coated non-porous support; {(v) forming an array of at least
three different proteins on the support by either (a) where the fusion protein comprises an antigen, carrying out steps (i) to (iv) the
desired number of times to form an anligen array; or {b} where the fusion protein comprises an antibody binding protein, applying
to said prolein, either prior 10 or after siep (iv) a plurality of different antibodies or binding fragments thereof. ‘




“desired nunber of tinmes to forman antigen array; or (b) where the fusion
protein conprises an anti body binding protein, applying Bocseieboprotein,
ceither prior to or after step (iv) a plurality of different antibodies

or bi ndi mp érv@gisent s t hereof. 3 October 2005 WO 02/ 081683p¢T/8Batas13 Anal ysi s
PCT/ GB02/ 01623 Field of the Invention The present invention relates to a
met hod of producing arrays for conducting protein 5 analysis, in
particul ar of antibodies, antigens or gntibody binding proteins, to protein
arrays produced, nethods of conducting anal ysis using them and novel
entities incorporated in them re sgfcichally, the process relates to a
nmet hod of producing a range of a 1968 %%y%ﬁd/or antigens and i nmobili sing
these in an array, for use in protein or binding analysis. 10 Background
The conceﬁg of attaching a nunber of different proteins to surface supports
to form alield af the\Inventighy ot ei ns has been widely described in the literature
(see for ?ﬁ@ﬁ&ls&t ixﬁ’ggggt??éme%tm%éﬂg&éﬁpro!i@ilé%%@fs)fo: dendiRGE pibikin t here has
been a grow hg 1nterest 1 n the concept of manufacturing devices whereby

| ar ge Hiumardlgsinin paratwamst antibedies, audgenk as swibody dindingproteing toprdielt er ent

types of solid supports. es. i nclude anti.gen nti bo protein
(prot ei n- PR qcﬁﬁﬂgﬁ?qsg}?gg%ﬁng GRRIVSIS e g%?ﬁ/%cgmé’l; Fs‘%f.“’s 20 The
backgr ounghdbghotdied HaRENO MY spRifitaliiethe picesis ralatdsse a ri@hodolftodieitigees, are
t horoughly catal ogued in the ?iterapure (l.oos et al Electrophoresis, 2000,

21, 2641- rageof gies end(pr wiigensard igeeflising thesq wyan 461y Kaetie Aroinol ogy
Today, Au .and exanpl es of potential utility can be found in a
nunber of %?Efé“ei%@%ﬁ%l?%‘% appl i cations 25 including WO 00/ 07024, WD 99/ 40434,
WO 99449210 and W00/ 54046. The concept of creating antigen arrays was

described_in EP 0063810 in 1982. It was reported that antigens and
ant i bodi eBagkgnodnle bound to a porous solid support enabling

The concept of attaching a number of different proteins to surface supports to form an
“array” of proteins has been widely described in the literature (see for example
_ EP0063810, WO84/03151, US5143854).
15

" Recently, there has been a growing interest in the concept of manufacturir{g devices
whereby large numbers of proteins of various classes are arrayed onto different types of
solid supports. Examples include antigen, antibody, protein (protein-protein interaction)
and functional enzyrﬂes arrays.

20

‘The background to the technology, and the potential uses for such devices, are
thoroughly catalogued in the literature (Joos et al Electrophoresis 2000, 21, 2641-2650,
Haab er al Genome Biology 2000 1(6), Borrebaeck Immunoclogy Today, August 2000)
and exa.mpieé of potential utility can be found in a number of recent patent applications

25  including WO 00707024, WO 99/40434, WO 99/39210 and WO00/54046.

The concept of creating antigen arrays was described in EP 0063810 in"1982. It was
reported that antigens and antibodies could be bound to a porous solid support enabling
an unlimited number of antibody-antigen interactions to be conducted simultaneously.
B 30  To make antigen arrays, antigens were simply aliquoted in very small vol;mes onto
nitrocellulose membranes or similar supports, allowed to adsorb and then probed with
the corresponding antibodies. As with Enzyme Linked Immunosorbent Assay (ELISA)

protocols performed in solution or in plastic plates, non-specific interactions were




an unlimted nunber of antibody-antigen interactions to be conducted

simul taneously. 30 To nmake antigen arrays, antigens were SiGapby 2@ quot ed
in very.snmall volunes onto nitrocellul ose nmenbranes or simlar supports, !
al | oned wooxemessp and then probed with the correspondi ngcgigobehes. As
wi th Enzyne Linked |Immunosorbent Assay (ELISA) protocols perforned in
solution or in plastic plates, non-specific interactions were 3 Cctober
2005 WO 02/081683 2 PCT/ GB02101623 bl ocked with ‘Bovi ne Serum Al bumi n (BSA),
~and this is now standard practise. It was also reported that the el enents

(or spots), .0 he ra id not dif and were adsorbe tightly onto the
~ menbr ane. %O%é%‘aﬁod‘%’egw«e@ “Wﬁhm,’af‘ s 15 meWAARIAE B ‘Sg'oit Hese
el ement s RGeS iIER HRUYmehB (8ot NaFthE RS dRMIA WNBtheiaNd Wefd Ris&bEdY
devi ce systens. EP 0063810 describes how the” protein arrays could be nmade

by al i quottishly prigtths membtan§and, using mechani cal procedures including a
"charged drop"” or lithographic process. In this manner elenents wth. a
di aneter of |ess than 500 mcrons (conpared with 100 microns that can be 10
achi evéd i shoukilberrendd, Aotveva] thdt the dayersimk domthesseiangtodecaednsitimsdyer , one

of the main di sadyant gges associ ated with the use_o ranes as pposed
to non- porEg ‘E‘?ﬂ thaeabisiged eI &y évf"ﬁg?ﬁ YSFBHd %ﬂ’o‘;@? Wé@cqlw%wﬁ? he
support  pRbtsiniatdaysEduiS Be H&aé%y'aﬁ%d4 %@@mslaquﬁdzg.s?lﬂgﬁnéﬁh&&eats vere made

to overcone this problem USP4496654 describesS use of porous surfaces such
as paper drasedurgh inshidine " eharged eldopii ar Hithegraphiapriodéss. inthisghaniner elersenthed

onto the f n i.ng_ar s _of biotinylate nti bo s.to be arranged
i n any deiﬂheag&%gﬁa{ gﬁﬁ_ss B F@%ﬁ"%ﬁ @8%9 W %rhﬂgéﬂfcr?ﬁgth%acﬁggedi scs coul-d
be pr abed aghitVed Wigh aitdng eiodAtddexR iRy ittmetwivephoduds@n chorionic

gonadotropi n) which could then be detected with an -enzyne assay. The
bi oti nylated anti body i mredi ately bound very tightly to the surface of the

paper redygigetiché Hﬁﬂhg B dfch?vaﬁ&ﬁEs%ng&a@& Wiﬁz’}ﬁezﬁiki S H&hBiAnds " acceptor”

surface such as an avidin or strepfavidin coated 25 surface, requires that
each ant i lbppysed noinempomgensurfacesis tha thxt ¢lembmd tand to Hiffige thrpyugnths supipert

bi otinyl ate rior to.attachnent ,to..the array with no guarantee that this
y rllla[(ijer%épnfcss therd is immediate binding. y 9

process W
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' Attempts were made to overcome this problem. USP4496654 describes use of porous
surfaces such as paper disks which were treated with streptavidin (which is adsorbed
onto the surface) enabling arrays of biotinylated antibodies to be arranged in any desired
pattern. Following blocking with BSA, the paper discs could be probed with tﬁe'antigen
20  (exemplified w1th human chorionic gonadotropin) which could then be detected with an
| ' enzyme assay. The biotinylated antibody immediately bound very tightly to the surface
* of the paper reducing diffusion of the spots. -

To achieve this using an “acceptor” surface such as an avidin or streptavidin coated
25  surface, requires that each antibody and antigen, which is attached to the array, must be
biotinylated prior to attachment to the array with no guarantee that this process will not

impair its avidity (or antigenicity if an antigen is used) compared with the native protein.

Non-porous surfaces also have the disadvantage that they are not as robust as solid
30 - surfaces, including various types of glass or plastics, and so cannot be washed or treated

as stringently.




‘inpair its avidity (or antigenicity if an antigen is used) conpared with
‘the native protein. Non-porous surfaces al so have the di sadvwahéragis t hat
they are not as robust as solid 30 surfaces, including various types of

gl ass OWOpR/@8kBEs, and so cannot be washed or treated &€TgiBRiAyently. 3
Oct ober 2005 WD 02/ 081683 PCT/ GB02/ 01623 3 Fpor antigen and anti body arrays,
it has been found however that attaching a protein to a solid surface
generally leads to a reduction in antigenicity of the antigen and avidity
of the antibody conpared with that observed when the antigen or anti body
isin fr sol.ution. Preyi : et al
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whol e cell,f;0hbhe 10 antigens were captured by the array: However, W84/03 1
5 1 further (?escri bes that these antigens needed to be added at a higher
concenltrati on conpared with the equivalent ELISA perforned in solution. It
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filter papers onto wh roteins were boun y ionic interaction as 20
descrlitbe tantipetdSEB2 ¢4B%ed By dlsearrayy didveaver, P804S t fimther dessribessthatghese

effective. for acidic, protei-ns.and that the anti bodi suffer from "bad
ori ent at i'aé‘ﬂge’EﬁFSd%*B b&é‘d%‘%ﬁ&ibﬂ’:&f gonceniron @l?@@é%g ‘%ﬁg}e f"ﬁ(‘)n\%/ea%eﬂ T eport ed
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mul ti-we
15  glass surface.

Other 'approacﬁes for the direct immobilisation of antigens and antibodies have been
reported. One approach was to first adsorb calcium phosphate in the form of
hydroxyapatite onto ﬁlter papers onto which proteins were bound by ionic interaction as
20  described in US5827669. These inventors reported that this was not effective for acidic
.. proteins and that the antibodies suffered from “bad orientation” onto the Ca / phosphate
- layer. Success was, however, reported when this method was used in immobilising -

streptavidin.

25 Another method for immobilising proteins to solid, non-porous surfaces included
. attaching them using an adhesive polyphenolic protein isolated from muscles as
. described in US5817470. By coating solid surfaces, such as a polystyrene multi-well
plate with polyphenolic protein, various an'tigens, could be bound to the treated support
and detected in an ELISA sandwich comprising of a primary antibody followed by a

30  secondary antibody conjugated to an enzyme.

However, the inventors conceded that the procedure was limited by the amount of

antigen bound or adsorbed to the solid surface. The final amount of antigen strongly



plate with pol yphenolic protein, various antigens could be bound to the
treated support and detected in an ELI SA sandw ch conpri §i0agbeo00a pri mary
anti body followed by a 30 secondary anti body conjugated to an enzyne
However wa épgosiigssent ors conceded that the procedure was | pavicgdfi2d he
amount of antigen bound or agsorbed to the solid surface. The final anount
of antigen strongly 3 October 2005 WD 02/081683 4 PCT/ GB02/ 01623 bound to
the surface of the plate varied dependijng on a nunber of factors such as
the nolecular characteristics of the antigens, the properties of the solid

support, the ,copcentratjon of the tigen in the soluytion as well as the
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The high failure rate in binding antibodies to solid surfaces would not bé acceptable for
a large-scale antibody array manufacturing programme. This supports the view that '
direct attachment of antigens and antibodies is an unsuitable technique to retain =
antibody/antigen functionality if protein arrays are to fulfil their potential.

20 - . _
The use of coatings such as avidin and streptavidin as binders for biotin labelled proteins' R
1s well known for use in conjunction with many proteins. The proteins are génerally
isolated first, and then biotinylated. Biotin can be conjugated to the protein at any or all
active lysine sites contained within it. |

25
Thus, when'antigens or antibodies are biotinylated in this way, biotin groups may be
present at their N-terminal groups and at any number 'of potential active lysine residues
over their surface. This means that they vﬁll adopt any number of different orientations
once bound to the streptavidin layer and so the binding properties will be diverse.

30  Furthermore, access to the antigen or antibody imrnobilised via streptavidin will be -

reduced by steric hindrance, leading to generally inadequate assay.




- 25 Thus, when antigens or antibodies are biotinylated in this way, biotin
groups may be present at their N-term nal groups and at aywbuwdpdeer of
potential active |lysine residues over their surface. This neans that they

“wi |1 adogl pag¥yigeunber of different orientations once boung#@péMfiss
streptavidin |layer and so the binding properties will be diverse.

‘Furthernore, access to the antigen or antibody i mmobilised via streptavidin
will be reduced by steric hindrance, I%adi ng to generally inadequate

assay. 3 COctober 2005 WO 02/0816. 83 PCT/"GB02/ 01623 It has been found t hat :
it is possible to reduce the steric hindrance and. increase the sensitivity

of the i nmiihaakesayownd thaldf isqosgble toireduse thratisRieNneIacRY WEA%iPS body and
the biotinylated sihe SGGiGS b BRRe MR EREh at¥ibhGlbo,RERL | des
used in ei %’eh%rrn@:l 8?%%5@5}}/@3%%}%& raxlqés‘:ing ‘gntlwgera can é&e Iin&l?g%ﬁto a
"carrier" teobieinglasadsiteas avidin or streptavidin via a |inker such as
various bradykinin derivatives. This has several advantages. Firstly, the.
condensati on reaction between the free N-term nal group on the peptide and

the |'inkeryspsases H@&ﬁb@%&b%gﬂéfﬁtﬁéﬁcﬂp@ﬁd%@ﬂﬁm githdr Onieagaystor @ by an
antibody (imrunoassay) 10 or to elicit an immune response (inmunisation).
Secondl y, wisingyangiggrican be linkadde acpamiorhBreteia subasiayidm pestrenirvidiB Niag way as
Lo preser Ve el R afi AR BEMIGABURS VAT ds N THATRL Sovalfl Al Aftagds FREH) 1SS

t he presence 0 8 i hker pears to pronote a nore Sens| Tive I'mrunoassay
and an i npéopdesatititeactisrespeaacthetfse Niseoired geowpiomthe peptidy and ét linkeéb Thi s
use of a bradykinin derivative in tm%‘ wa ho.vveg’er int.ﬁ%gg(ces further steps
and  conpl PEIYSSHRe shapgrdRidppsycaauial [ S5ogiuendy apaph HURGassy

pept i Of; 1BeALiel | 1A Eni i BR, YR tRadRtin ibRE-
5, 723?@%4,&5@%‘%%@8"%&%& %Eg%:%%%%ﬁ&;ﬁ%ﬁ%gr?ﬁ%gx Pn Becket t etl al .c.arIlDr otein
Sci. 20 (1G@9pe Blotnyard-i0 suchreway pe st prasesvethe figs ehanigpd graigs op thesimslli ny| at e

i e iy o all et . Lzt on.
1 abei ' ng eniBfoluth pa e arapd o e SRR ot i BoRD mofRRELER 00
shoul d be uHRGhd2Bsapand hf ihpfoved iMnAne gpmssearhednisedatan Mimdiisigg pgat.ei ns, or

that they should be fornulated in arrays. 25 The present applicants have
found that the peptides used in these patents allow the production of very

good ag | OPfYs Qbe Y HAGHNR eV Stivatithil v hodRvEl ihir6i&Rs |f¥rf[l§é‘i‘ OLHSEMH

complications into the process.

Biotinylated peptides fused to peptides or proteins of interest are described in US Patent
Nos. 5,723,584, 5,874,239 and 5,932,433, and further in Beckett et al. Protein Sci.

20 (1999) 8(4) 921-9. These peptides are used 1n order to biotihylate recombinant
proteins, so as to allow rapid purification, immobilization, labelling and detection
thereof. It is not suggested that these peptides should be used in particular with antigens

or antibody binding proteins, or that they should be formulated in arrays.

25  The present applicants have found that the peptides used in these patents allow the
production of very good antigen or antibody arrays, which can be efficiently produced
on non-porous supports whilst subétantially retaining the binding avidity of these

proteins.

30 Summary of the Invention
According to a first aspect of the present invention there is provided a method of
forming an array of proteins selected from antigens$ or antibodies; said method

comprising the steps of




on non-porous supports whilst substantially retaining the binding avidity
of these proteins. 30 Sunmmary of the Invention Accordi ng3 Doaotar 1003 St aspect
of the present invention there is provided a nmethod of forming an array:of ;.

pr ot ei nsyweahRelas from antigens or antibodies; said nmetho gnpri.sing the
steps of 3 October 2005 WD 02/081683 6 PCTI GB02/ 01623 (i )‘%?(%P@%’Wg ina

reconbi nant cell, a fusion protein which conprises either (a) an antigen
or (b) an antibody binding protein, fused to a peptide having up to 50
anino acids, which peptide conprised affino acid sequence of SEQ ID NO 1
LX1X21 X3X4X5X6KX7X8X9Xf 0 (SEQ ID NO 1) where X, is a naturally occurring
am no aci d{i) eXprassingirya regborbaianycedl; e fosiomprosain mdrchodotnprised either iianar euci ne,

line, isoleucine, tryntgphan. phenyl al ani . ine, X3.is.
ey a1 aRHEE at EPSAE B PG S S bRl e o g e
glycine, sfidsNehith pkPtidddoRsitsBe amifd Ackd HqyiehdeofFEQHD N®Mi ne, X7 is

| sol eucine, nethionine or valine, X8 is glutam ne, |eucine, valine,
tyrosine or isoleucine, Xg is tryptophan, tyrosine, valine, phenylalanine,

| euci ng orLj(g,%ggi%bg&m&&"i)s ag(ysggfgyfa@pw occurring am no acid other

't han aspar agi or utam he; Wwher | de i s capabl e of being
biotinylated by a biotin ligase at the |ysine residue adjacent to X6; 15
(ii) biotinylatjng said peptide of .the. i.on protein at the |ysine residue
Sl hcent - Xebere 6 2 St BE B o B iyt 885 NEAPUY FRUEOEaine 95d

appl yi ng tdiRerthaf leidth@ WaEnd, HlQRiMR! 84 HboPhdn pRchy3Miihd oPfyrSdidee R gy di n

coated non- porous support; (v)-formng an array of at l'east three _
di f f er ent' Rhrcaylalanine on lauhine s ¥p ol wtaminexgriagparagipe 0 iswiasine, glygineyseirign opr ot ei n

Co: 182, AhprPRKE e LH e, FSo i R R R MO
conpri ses ghitamire, eadine Pialide Ngrasingtop iisvlewr el Xb Mgtrirtostaingtyrdsin, @hline, €i t her
prior to or after step (iv). a plurality of different antibodies or binding
fragment s phgrylalgnine, leucine of isoleucine and X is any naturally occurming amino acid other
than asparagine or glutamine; where said peptide is capable of being biotinylated by a
biotin ligase at the lysine residue adjacent to X,
15 - (ii) biotinylating said peptide of the fusion protein at the lysiné residue adjacent X;
(iti) isolating the biotinylated fusion protein;
(iv) applying the biotinylated fusion protein to an avidin or streptavidin coated non-
. porous support;
(v) forming an array of at least three different proteins on the support by either
20 . (a)ywhere the fusion protein comprises an antigen, carrying out steps (i) to (iv) the .
desired number of times to form an antigen array; or
- (b) where the fusion protein comprises an antibody binding protein, applying to said

. protein, either prior to or after step (iv) a plurality of different antibodies or binding

fragments thereof.
25
" The applicants have found that t;y using a fusion of the :-mtigen or antibody binding
protein to a peptide of SEQ ID NO 1, these proteins may be immobilised onto solid
surfaces, whilst substantially maintaining the antigenicity of proteins, or the binding
capabilities of the antibody binding proteins. |
30

- This rmay be because the fusion peptide is biotinylated rather than the protein itself, and
so there is less disruption of the protein’s antigenicity when attached to the support .

- surface. In addition, the peptide including SEQ ID NO 1 appears to reduce steric




25 The applicants have found that by using a fusion of the antigen or
~antibody binding protein to a peptide of SEQ ID NO 1, thgeachesmbei ns may
- be i mmobilised onto solid surfaces, whilst substantially maintaining the
ant i geniwotoyo@fssProteins, or the binding capabilities ofpdhepfiikixody

bi nding proteins. 30" This nay be because the fusion peptide is

bi oti nyl ated rather than the protein.itself, and so there is |ess

di sruption of the protein's antigenici té when attached to the support
surface- In addition, the peptide including SEQ ID NO I appears to reduce
steric 3 COctober 2005 WD 02/081683 7 PCT/ GBO. 2101623 hi ndrance to enabl e
i nt er act i cnndrateeaeenabi¢ irderactioncbeawmesnodigen Byd anithedy n Pyt enguringbat thept i de

li nker is att.ached at er m nal .regi on _of..,t he protein, and.,contains the
bi ot 1 nyl atiegtidels yPehe R tealn ¥ tie Bl a onBBR 4T or Fanct  on
appear to #etinji@icashiy, stieabh @l oteinlWhithaendssa@ial €t fufictiir dppeatitabk y

advant ageous in the context of 5 nmethods of analysis using ant i)q(t:;ens or

ant i body deveslycunaffgctyse Thiscambingian is psdculaberdyap@gratsdntle eomed Pt st ti ne
that t & s I t.Pa0QN- porous surfaces (step vi),
t he node o@gg?%{%%gﬁ%giﬁgitﬂ%gﬁﬁﬁng%P%@@Fysa e (stepiii) and the method
of biotinylation (step ii) utilise the sane fusion peptide. Unless defined

ot herwi se, .all technical and scientific terns used heregi aye the.sane :
reant no- asTEmebE SR SiGaaems alhg A S e R e R R R ° Ao s e
herein t he,8%mHses abiPorods ShrPRLY (skipdh, 1k R8¢ BF Protdif idlAidndrde 6d1BlySae Whi ch
are - 15 known to bind to regions of antibodies; or to m xtures of these-
Exanpl es dftepiig}rndithe wethodioh biotinglappn (demiijutilse dbesams fusipg popidei n G

Ant i boltqu binding proteins are used in accordance with the. invention in the
production of antibody arrays- The antibodi es are bound by antibody

bi ndi ng prighlessfinéd 6lheBsise) AllRédniahandscidntificdérats Used he@imhavt thieesaofe one or
nore of these, which are thensel ves - anffchgred vi,ﬁ_tg}e li nker to the
strept avi dPARIREAS SoguRnly Hedersipprbby oug Pk ardmary il dn fiegtt-ny| at ed versi ons of

native Protein AL Gand L are comercially available and can he

As used herein the expression “antibody binding protein” refers to proteins which are
15  known to bind to regions of antibodies, or to mixtures of these. Examples of such.

proteins include Protein A, Protein L and Protein G

Antibody binding proteins are used in accordance with the invention in the production of
antibody arrays. The antibedies are bound by antibody bindir'xg"protcins, such as

20 . Proteins A, G and/or L or a mixture of one or more of these, which are themselves

| anchored via the linker to the streptavidin coating on the support surface. While

biotiﬁylated versions of native Protein A, G and L are commercially available and can be
attached to the streptavidin coating on the support surface, the applicants have found that
by fusing these proteins to biotinylated tags in accordance with the present invention at

25  the C and/or N-terminals, highly effective binding of antibodies of various types was
achieved. This may also be the result of reduced steric factors, or that the binding sites

on the proteins are all readily availéble. "

In- addition, by using the rﬁethod of the invention, the biotinylated fusion protein is

30  immediately captured on application to the avidin or streptavidin coated support in step
(iv) leading to very discrete spots of protein on the support, with minimal observable
diffusion. |




attached to the streptavidin coati ng'dn t he support surface, the applicants .
have found that by fusing these proteins to biotinylated3ta@serws
accordance with the present invention at 25 the C and/or N-term nals,

hi ghly efyweGhjoysPi ndi ng of anti bodies of various types T/BE Ogggd Thi s =
may also be the result of reduced steric factors, or that Mg sites
on the proteins are all readily available. In addition, by using the nethod
of the invention, the biotinylated fusion protein is 730 i mediately
captured on application to the avidin or38streptavidin coated support in
step (iv) leading to very discrete spots of protein on the support, with
m-ni mal obsiénrﬁtahduexadipie‘s.w@ 'pemidcghﬁiihg)hplto 20808, 0BlhRpRdiEohiskes/ 01623

Parti cul f 10,50 tid
conpr i see. ey aggentrobs SRR DS O%erF Hertnen YTl M o w0 Bht ont
K075, 753, Sl o B9 205 uhhS PR 35 S51455 Raing Dot 2k Sk

content of which are incorporated herein by reference. Exanpl es of

pepti des prhevéid by referenpe sbxanestley efipeptides provided dnthissd tefgrer®es ang listed bejayv:val -
Asp Ser 5Thr Ser Ser Ala Ile Phe Asp Ala Met Lys Met Val Trp Ile Ser Pro
Thr Gu™Phe Arg (SEQID NO 14); Gn Gy Asp Arg Asp Qu Thr Leu Pro Met Ile
Leu Arg Al aLduBGlulGe WatASPISer Yal Sdiler Allf) [1APhe Psp Al WidtIwsha VA Irp Yis SESEQ | D

NO 15); S S Ser i,s. Asp Leu -Lys Ile Phe Au Ala G n Lys
Met- Leu Val _roh?‘g(‘%i’he%g&%@ﬁiﬁ\@@}; Met Tyr Asn Tyr (SEQ ID NO 16); 15
Met Ala Ser Ser Asp Asp Gy Leu Leu Thr Ile Phe Asp Ala Thr Lys Met Met Phe

I[le.  Arg Thr (SEQ ID NO 17); Ser Tyr Met Asp Arg Thr Asp Val Pro Thr Ile
Leu G u Al &Gheblylysp Mgt Ag Glu_"ﬁu Lidugro Mt Iieheubhrg AlagvViat bysiylst GhugvV(30 | D

NO  18);: S r Q,.P Lys Asn Ile Phe Gu Ala Mt Lys |
vet Tyri© VaIAﬁnlel;erO@?'(? %E &? Sl‘f—aJﬁég?A%gl Val Pro Gu Pro Gy Trp Asp
@y Pro Phe GQu Ser I\/bt Lys Met Val Tyr H's Ser . - _ _
. Ser Lys Cys Ser Tyr Ser His Asp Leu Lys lle Phe Glu Ala Gln Lys Met Leu Val His Ser
Tyr Leu Arg Val Met Tyr Asn Tyr (SEQ ID NO:16);

15  Met Ala Ser Ser Asp Asp Gly Leu Leu Thr Ile Phe Asp Ala Thr Lys Met Met Phe Ile
Arg Thr (SEQ ID NO:17);

Ser Tyr Met Asp Arg Thr Asp Val Pro Thr [ie Leu Glu Ala Met Lys Met Glu Leu His
Thr Thr Pro T@ Ala Cys Arg (SEQ ID NO:18);
20 - _
.Ser Phe Pro Pro Ser Leu Pro Asp Lys Asn lle Phe Glu Ala Met Lys Met Tyr Val Hle Thr
(SEQ ID NO:19); |

-Ser Val Val Pro Glu Pro Gly Trp Asp Gly Pro Phe Glu Ser Met Lys Met Val Tyr His Ser
25  Gly Ala Gln Ser Gly Gln (SEQ ID NO:20); |

Val Arg His Leu Pro Pro Pro Leu Pro Ala Leu Phe Asp Ala Met Lys Met Glu Phe Val
Thr Ser Val Gln Phe (SEQ ID NO:21);

.30 ‘Asp Met Thr Met Pro Thr Gly Met Thr Lys Ile Phe Glu Ala Met Lys Met Glu Val Ser
| Thr (SEQ ID NO:22);




25 Gy Ala Gn Ser Gy Gn (SEQ ID NO 20); Val Arg H's Leu Pro Pro Pro Leu

Pro Ala Leu Phe Asp Ala Met Lys Met G u Phe Val Thr Ser VYalbiofdrtooPhe (SEQ
1D NO21); 30 Asp Met Thr Met Pro Thr Ay Met Thr Lys Ile Phe Gu Ala Mt
Lys Met fdgwaMalesPer Thr (SEQ ID NO 22); 3 Cctober 2005 Wo-H@h8%hea3

PCT/ GB02/ 01623 Ala Thr. Ala Ay Pro Leu Hs Qu Pro Asp Ile Phe Leu Ala Mt
. Lys Met Au Val Val Asp Val Thr Asn Lys Ala Ay Gn (SEQ I D NO 23),; Ser
~Met Trp Qu Thr Leu Asn Ala G n Lys Thr VaI Leu Leu (SEQ ID NO 24); 5 Ser
Hs Pro Ser Gn Leu Met Thr Asn Asp Ile %he Qu Gy Met Lys Met Leu Tyr His
(SEQ ID NO 25); Thr Ser GQu Leu Ser Lys Leu Asp Ala Thr Ile Phe Ala Al a Met
Lys Met G AldTi AagGly RsmLér HisGhn Bi8EQp Ik R@ ba Alalerays Met Glo ValT¥el Gy Leu

Asp Leu Ar P \ t.Asp Trp Ile Pro Lys (SEQ ID
NO. 28) : pval H"s“?ﬁe'gys‘@&%@%%?érﬁ) %szﬁt Val Trp Asn His Arg (SEQ I D
NO 30) ; 15 Pro Gn Gy Ile Phe Qu Ala Gn Lys Met Leu Trp Arg Ser (SEQ ID
NCB1); Leu Ala Ay Thr Phe u Al a Leu Lys I\/btAIaTrE(pQHls uHs (SEQ ID
NO. 32) ; 25erLMeuTMuﬂhava Aspida Gly Lys el LosLewSEQ IPN246r @y (SEQ
I D NO 33); Il & {SEQ ID
NO 34) 5 Legerﬁgﬁﬁg&?{é%ﬁ“ Lﬁﬁeﬁw&ﬁ@%%&@ %%@F#%ééﬁégg%ﬁf( (SEQ I D.
NG 35); 2BBREWDSE:2Thr [le Mt Gu Ay Met Lys Met Tyr Ile G n Arg Ser '

( EQID NO 36); Leu Ser Asp He Phe Gu Ala Met Lys Met Val Tyr Arg Pro Cys
( EQIDNOB?) 30 Leu Gu Ser Met Leu Au Ala :Met Lys Met G n Trp Asn Pro
Gn (SEQ 'W&ﬁbmh%@r §§‘sr LASRs O%Ma Phend'phe Alaa el Memmarrpmtp Arg Pro
Gn (SEQID NO 3 Cctober 5 WO 02/ 081683
Asn Pro Gly (SEQ ID NO:27); .
10 ' | .
Val Met Giu Thr Gly Leu Asp Leu Arg Pro Ile Leu Thr Gly Met Lys Met Asp Trp Ile
. Pro Lys (SEQ ID NO:28); '
Leu His His lle Leu Asp Ala Gin Lys Met Val Trp Asn His Arg (SEQ ID NO:30);
15 | |

Pro Gin Gly Tite Phe Glu Ala Gl Lys Met Leu Trp Arg Ser (SEQ ID NO:31);

Leu Ala Gly Thr Phe Glu Ala Leu Lys Met Ala Trp His Glu His (SEQ ID NO:32);

20 Leu Asn Ala [le Phe Glu Ala Met Lys Met Glu Tyr Ser Gly {(SEQ 1D NO:33);
‘Leu Gly Gly Ile Phe Glu Ala Met Lys Met Glu Leu Arg Asp (SEQ ID NO:34);. _

Leu Leu A_rg Thr Phe Glu Ala Met Lys Met Asp Trp Arg Asn Gly (SEQ ID NO:35);
25 | . SN
Leu Ser Thr Ile Met Glu Gly Met Lys Met Tyr lle Gln Arg Ser (SEQ ID NO:36);
Leu Ser Asp Ile Phe Glu Ala Met Lys Met Val Tyr Arg Pro Cys (SEQ ID NO:37);

3.0 Leu Glu Ser Met Leu Glu Ala Met Lys Met Gln Trp Asn Pro Gln (SEQ ID NO:38); -

Leu Ser Asp lle Phe Asp Ala Met Lys Met Val Tyr Arg Pro Gin (SEQ ID NO:39);




|0 PCT/ (GB02/ 01623 Leu Ala Pro Phe Phe G u Ser Met Lys Met Val Trp Arg GQu
Hs (SEQID NG 40); Leu Lys Ay Ile Phe Gu Ala Met Lys Nico&dcbookyr Thr
Ala Met (SEQID NGO 41); 5 Leu Qu Gy Ile Phe Au Ala Met Lys Met A u Tyr

Ser Asn %Ozgogggggl D NO 42); Leu Leu Gn Thr Phe Asp Al aAP@”é"ﬁ%E{@ du

Trp Leu Pro Lys (SEQ ID NO 43); Val Phe Asp I'le Leu Gn Val Val
Thr Leu Arg Phe (SEQ ID NO 44); 10 Leu Val Ser Met Phe Asp Gy Met. Lys Mt
GQu Trp Lys Thr Leu (SEQ ID NO 45); Leu Qu Prolle Phe Gu Ala Met Lys
Met Asp Trp Arg Leu Gu (SEQ ID NGO 46); 185 Leu Lys Qu Ile Phe Au Gy Mt
Lys Met GQu Phe Val Lys Pro (SEQID NO 47); Leu dy Ay Ille Gu Ala dn

Lys Met -Leyeli@Ua PYS PRV Bheldids S%SM&%@QM@V@H—%NgGMHﬁﬂgE(gﬁb N@yofd u Asn
Ile Phe Gu Ala Met Lys Met Qu Val Trp Lys Pro (SEQ I 0 NO 50); Arg Ser
- Prolle Ala Qu Ile Phe Gu Ala Met Lys Met "G u Tyr Arg GQu Thr (SEQID

Val nsh (St SRR he Ui NELMEE Gt Mec ORIt Enoh R B (e RIQ R By
Met Hg @Lg teu th ;I'lhr (SIrEQ II D NQSS?J; gO Va:D Ser é\rg.Thr I\/E'E) T?rzégg %e
(()32/n 081683 | e“@&&fgig‘é%@e@%@éﬁ%ﬁ ﬁﬁ'}l‘r%ﬁ&i%EQﬁP%ba&ii a Met Lys
- Met Tyr lie Thr Lys (SEQ ID NO55); Pro Asa Asp Leu Qu Arg Ile Phe Asp

Ala Met Lys Ile Val Thr Val Hs Ser (SEQID NO56); Thr Arg Ala Leu Leu
G u He Phe LagpeniGn@hnPhg dspvida MetLyyMegGin EHrpLewbrofos@SEQ 1D NO:43);

Val Phe Asp Ile Leu Glu Ala Gln Lys Vat Val Thr Leu Arg Phe (SEQ ID NO:44);
10 ‘ N
Leu Val Ser Met Phe Asp Gly Met Lys Met Glu Trp Lys Thr Leu (SEQ ID NO:45);

" Leu Glu Pro Tle Phe Glu Ala Met Lys Met Asp Trp Arg Leu Glu (SEQ ID NO:46);
15  Leu Lys Glu lie Phe Glu Gly Met Lys Met Glu Phe Val Lys ?ro (SEQ ID NO:47);
Leu Gly Gly lle Glu Ala Gin Lys Met Leu Leu Tyr Arg Gly Asn'(SEQ ID NO:48);

Arg Pro-Val Leu Glu Asn Ile Phe Glu Ala Met Lys Met Glu Val Trp Lys Pro (SEQ ID
20 NO:50); |

| Arg Ser Pro Ile Ala Glu lle Phe Glu Ala Met Lys Met Glu Tyr Arg Glu Thr (SEQ ID
NO:51);

25 Gin Asp Ser lle Met Pro lle Phe Glu Ala Met Lys Met Ser Trp His Val Asn (SEQ 1D -
NO:52); :

Asp Gly Val Leu Phe Pro Tle Phe Glu Ala Mét Lys Met Ile Arg Leu Glu Thr (SEQID -
NO:53); | |
. 30 . :
 Val Ser Arg Thr Met Thr Asn Phe Glu Ala Met Lys Met Ile Tyr His Asp Leu (SEQ ID
NO:54); |




NGO 57); 10 Arg Asp Val His Val Ay He Phe Qu Ala Met Lys Met Tyr Thr Val
Au Thr (SEQID NO58); Ay AspLys Leu Thr AQu Ile Phe GucBbazdbpt Lys Ile
G@n.Trp Thr Ser -Ay (SEQID NO59); 15 Leu Au Gy Leu Arg Ala Val Phe
G u Ser. t Qu Leu.Ala Asp u (SEQ ID NO 60); p Ser
Hi s Asp%?’zllg’%gs%a Ala Met Lys Met Val Trp Leu Asp Thr (ngjé?@ﬁ%l NO 61);
.Gy Leu Pro Leu Gn Asp He Leu Gu Ser Met Lys Ile Val Met Thr Ser Gy (SEQ
ID NO62); 25 Arg Val Pro Leu Au Ala lie Phe GQu Ay Ala Lys Met He Trp
Val Pro Asn Asn (SEQ ID NO63); Pro Mdtl lie Ser His Lys Asn Phe Qu Al a
Met Lys Met Lys Phe Val Pro Gu (SEQID NGO 64); 30 Lys Leu Ay Leu Pro Ala
Met Phe G&gﬁm MR b PPo WhE VA Phe Gl AiaMEY oys3det THRHR T LNQSEB)ID 3 Cct ober
2005 WD 02/081683 PCT/ GB02/ 01623 12 G n ProSer Leu Leu Ser lie Phe Au A a
Met Lys MNOGSH Ala Ser Leu Met (SEQ ID NO 66); Leu Leu Gu Len Arg Ser
Asn Phe Qu Ala Met Lys Met Qu Trp Gn lie Ser (SEQID 5 NGO 67); Asp Gn
‘GQu Leu Asn Gn lle Phe Au Ala Met Lys Met Tyr Pro Leu Val H's Val Thr

Lys (SEQ IHpo Meh B8);Let GiSarrg MerPheeisp\Vala MetrLyisdle Val Tt \sal $hs S@ (SEQYUD | 1 e Leu
Trp Thr Asp Pro Gn Ser Phe Ay (SEQ ID NO 70); Leu Phe Leu His Asp Phe
Leu Ash ANOEPH Lys Val GQu Leu Tyr Pro Val Thr Ser Ser Gy (SEQ ID

NO 71);

Thr Arg Ala Leu Leu Glu lle Phe Asp Ala Gln Lys Met Leu Tyr Gln His Leu (SEQ D
NO:57); '

10 Arg Asp Val His Val Gly Ile Phe Glix Ala Met Lys Met Tyr Thr Val Glu Thr (SEQ ID .
NO:58), '

.Gly AspLys Leu Thr Glu lle Phe Giu Ala Met Lys lie Gln Trp Thr Ser Gly (SEQ ID

. NO:59);
15
Leu Glu Gly Leu Arg Ala Val Phe Glu Ser Met Lys Met Glu Leu Ata Asp Glu (SEQ ID
NO:60);
Val Ala Asp Ser His Asp Thr Phe Ala Ala Met Lys Met Val Trp Leu Asp Thr (SEQ ID
20 NO:61);

Gly Leu Pro Leu Gin Asp e Leu Glu Ser Met Lys Ile Val Met Thr Ser Gly (SEQ ID
NO:62);

25  Arg Val Pro Leu Glu Ala lle Phe Glu Gly Ala Lys Met lle Trp Val Pro Asn Asn (SEQ
ID NO:63); :

Pro Met lle Ser His Lys Asfi Phe Glu Ala Met Lys Met Lys Phe Val Pro Glu tSEQ -

NO:64); ' '
30  Lys Leu Gly Leu Pro Ala Met Phe Glu Ala Met Lys Met Glu Trp His Pro Ser (SEQ ID
 NOw65);




15 Ser Asp Ile Asn Ala Leu Leu Ser Thr Gn Lys Ile Tyr Trp Ala Hs (SEQID |
NO 72); Met Ala Ser Ser Leu Arg Gn Ile Leu Asp Ser G n LySctdet20@ u Trp Arg
Ser Asn Ala Gy Ay Ser (SEQID NGO 73); 20 Met Ala His Ser Leu Val Pro:lie

Phe Asp Gnlys lle Gu Trp Arg Asp Pro Phe Ay dvy Ser (SEQID

NO. 75) : ‘@‘8@2’%Gsﬁo Asp Leu Val Ash Bo Phed u Ala G n LysP(FTfQS*@if 6% p His
Pro Leu Thr Ay 25 @y Ser (SEQ ID NG 76); Met Ala Phe Ser Leu Arg Ser Ile
Leu u Ala Gn Lys Met Gu Leu Arg Asn Thr Pro dy dy Ser (SEQID
"NO77); 30 Met Ala Ay Ay Leu Asn Asp fie Phe Qu Ala Gn Lys lie Qu Trp
" Hs GQu Asp Thr Ay dy Ser (SEQID NG 78); 3 Cctober 2005 WO 021081683

PCT/ GB02/ 0 13, ; I1e
G Tip H oreae Sir BLLRF SR P Gi Rt AL I MR R M 2GRN Lo
An Lys HeNDewbyd u Ala Gn Lys Met Gu Trp Arg Ser Hs Pro 5 dy Ay Ser

-(SEQ ID NO 80); Met Ala Phe G n Leu Cys Lys Ile Phe Tyr Ala Gn Lys Met GQu
Trp Hs Ay Val Ay dy Ay Ser (SEQID NG 81); 10 Met Ala Ay Ser Leu Ser

Thr 11 e Pheeuséh Glvildd Ard 9& A3 FHeWGIAra & IaIME Gy Ghadile S ySEQID(SEQ I D -
NO 82); Met Ala A n Gn, Leu Pro Asp He Phe Asp Ala Gn Lys Ile GQu Trp Arg

He Ala>d yNE@84: Gy Ser (SEQID NO83); 15 Met Ala Gn Arg Leu Phe His Ile
Leu Asp Ala dn Lys Ile Qu Trp Hs Ay Pro Lys Ay dy Ser (SEQID
NO 84); Met Ala Ay Cys Leu Gy Prolle Phe Qu Ala Gn Lys Met Gu Trp Arg
H s Phe Vahsp @ Gluden ABwyGhelle PIEGQH BlaNGe8bYys Met Tyr Pro Leu Val His Val Thr

Lys (SEQ ID NO:68);.

10 Ser Asn Leu Val Ser Leu Leu His Ser Gln Lys lle Leu Trp Thr Asp Pro Gln Ser Phe Gly
(SEQ ID NO:70); \

Leu Phe Leu His Asp Phe Leu Asn Ala Gln Lys Val Glu Leu Tyr Pro Val Thr Ser Ser
Gly (SEQ ID NO:71);

15
Ser Asp He Asn Ala Leu Leu Ser Thr Gin Lys Ile Tyr Trp Ala His (SEQ ID NO:72);

Met Ala Ser Ser Leu Arg Gln lle Leu Asp Ser Gln Lys Met Glu Trp Arg Ser Asn Ala
Gly Gly Ser(SEQ 1D NO:73);

20 -
Met Ala His Ser Leu Val Pro Ile Phe Asp Ala Gln Lys Ile Glu Trp Arg Asp Pro Phe Gly
Gly Ser (SEQ ID NO:75); '

Met Gly Pro Asp Leu Val Asn Ile Phe Glu Ala Gln Lys Ile Glu Trp His Pro Leu Thr Gly
25  Gly Ser (SEQ ID NO:76);

Met Ala Phe Ser Leu Arg Ser lle Leu Glu Ala Gln Lys Met Glu Leu Arg Asn Thr Pro
Gly Gly Ser (SEQ ID NO:77);

30 - Met Ala Gly Gly Leu Asn Asp lle Phe Glu Ala Gin Lys Ile Giu Trp His Glu Asp Thr
Gly Gly Ser (SEQ ID NO:78); ‘




Met Ala Trp Ser Leu Lys Pro He Phe Asp Ala Gn Lys Ile Qu Trp H's Ser Pro
Ay Ay dy Ser (SEQ ID NG 86); 25 Met Ala Leu Ay Leu Thpcwreobie Leu Asp
Ala An Lys Ile Qu Trp H's Arg Asp Ser dy Gy Ser (SEQ ID NO 87); Met

- Aa Gy RFokRishNN9 Gn lle Leu Asp Ala Gn Lys Ile Gu T : Pro Leu
Ay Ay Ser (SEQ ID NO 88), and; -30 Met Ala Asp Arg Leu AFgT%rgz 6gsLeu Au

Ala Gn Lys Mt Qu Trp Hs Pro Hs Lys dy Gy Ser (SEQ ID NG 89). 3
Oct ober 2005 WO 02/ 081683 14 PCT/ GB02/ 01623 These peptides, or fragments
t hereof which include SEQ ID NO 1 are sustable exanples of peptides for
use in producing fusion proteins in step (i). In particular; the peptides

used it NErOBLNRM 19k LI PHPIK PAOGHPAIPGIN LN Bh 9 Bistickily ThAYE from

13 to 20 am no acli and preferably about 15 am no aci ‘

parti cul ar Ky PerdSEfXIEUNPER) de for use in the fusion protein of the
invention is a 15 amno acid peptide fragnent of SEQ ID NO 78 shown above.
Specifically, a preferred peptide is of am no acid sequence SEQ | D NO 2:

- Gy Leu AsHefdla LiLAR @M ATl du GHBAld @InGlys MeOGH Brp@urg JeBER Pid NO.2) .
This peptide is known as Avi Tag"01 and DNA vectors encoding .this sequence
are avail &b PSRRI NO:3Dnc. | sol d under the trade nanes pAN-4, pAN-5
‘and pAN-6 15 (which are suitable for producing fusion proteins in which the
peptide of SEQID NO 2 is attached at the N term nus of the protein) and
PAC- 4, pACMst AlalPiAGHGLduiychysdiePhesTiyit Alal @lnfIoys Meo@lncTnpdHik €idy dfal Hot ei ns

in which t i f IDNO 2 is attached at the Cterm nus of the
protein)- %ﬁ'eggpe%qigﬁ’éér&%gﬁége'vectors are shown hereinafter as SEQ ID NO
3, SEQIDNO4, SEQID NO5, SEQID NO 6, SEQID NO 7 and. SEQ ID 20 NO 8 in

Figures 7-12 respectively- These wectors further include the ampicillin
resi st HhceMgende GlyaSard.easisr $hr llei Pbe dsp ida Gliohey Be GladraldisT¥gl Gydusdy can

al'so be G0 ser (SEQ ID NO:82): |

Met Ala Gin Gln Leu Pro Asp Ile Phe Asp Ala GIn Lys Ile Glu Trp Arg lle Ala Gly Gly*
Gly Ser (SEQ ID NO:83);
15
‘Met Ala Gin Arg Leu Phe His Ile.Leu Asp Ala Gin Lys Ile Glu Trp His Gly Pro Lys Gly
'Gly Ser (SEQ ID NO:84); '

Met Ala Gly Cys Leu Gly Pro lle Phe Glu Ala Gln Lys Met Glu Trp Arg His Phe Val
20 Gly Gly Ser (SEQ ID NO:85);

Met Ala Trp Ser Leu Lys Pro lle Phe Asp Ala Gin Lys Ile Glu Trp His Ser Pro Gly Gly
Gly Ser (SEQ ID NO:86); '

25  Met Ala Leu Gly Leu Thr Arg lle Leu Asp Ala Gin Lys lle Glu Trp His Arg Asp Ser
Gly Gly Ser (SEQ ID NO:87);

- Met Ala Gly Ser Leu Arg GIn lle Leu Asp Alé. Gin Lys Ile Glu Trp Arg Arg Pro Leu
Gly Gly Ser (SEQ ID NO:88), and; |
30
| Met Ala Asp Arg Leu Ala Tyr Ile Leu Glu Ala Gln Lys Met Glu Trp His Pro His Lys
Gly Gly Ser (SEQ ID NO:89).




transferred into other vector systens. Biotinylation can be effected in
various ways, either in vivo or in vitro, for exanple by 32&olgy2005
co-expressing biotin ligase in the expression host, by adding biotin |igase

to the b2dsiggt € or by adding the biotin |ligase to t he rotein.
In a pa§f¢0ﬁ+ar y preferred enbodinent, the nethed utllfggéh%%ﬁﬂg ility to

enzymatically biotinylate a |ysine reS|due in the fusion peptide in vivo
prior to protein isolation fromthe cell |lysate, by co- expressing biotin
ligase in the expression host. Usually Mhen in vitro techni ques are 30
used, the expressed protein nust first be isolated fromthe cell |ysate and

then chemiead popudelor fivkaked théteofiwhioh EhRBED WBINO kafithbleeR8mplel. Thi s
results in loss of material and random biofi nyI ation. Proteins wt

nul ti pl e Bifpeptdasdorogedn produpiag fusion Dok Pl e ori entation and degree
of binding onto the capture surface. The advantage 3 Cctober 2005 WO

02/ 081683 15 PCT/ GB02101623 of the nethod of the invention is that all
expressed Iplpattﬂiulm m&bd:pttdes ustidfio thid method af Hednvesitian ttid forsathe fusesi ploteion t he

li.nk Th ta nb Il used t
(1) of 5t ndwhJar [ ARG AR reienob kLS PERe Ehvpr cssos @ |

bi otinylating enzyne and al so contains biotin, such that step (ii) is

effected in vivo in said cell as illustrated di agranmmatical |y _hereinafter
i n Fi gur e A partipnjarly pyefersgd paptids ferise apthy fam@naﬁé@n@éﬁ@@mawga & antigen

t h
oA 4, patiatd REb RS sl LESER IBHNOC/EUE Bl SpeRcRlly ekt | 0
(3) encodl;regu@etseﬂfanﬂﬁ)ﬁdé‘ﬁ@cmdBSEQIDNGhe 10 subcl oned gene is then

expressed in an expression systenm.such as E. coli, which has been
transfl@ med with the vector as a fusion protein (4) conprising the antlgen

or-antibqgy %m@gnrws @Pﬁé @Mﬁiaémeﬁ IIeCGRI %mas@ﬁu(@ ¢H NEFQ).! D NO. 1.

When expres in- VI he presence of constitutively expreSsed biotin
~ligase, the IyS|ne reS|due on the fusion peptide (6) is enzymatically

biotin Iat ) 15 If e cel 0 roduce biotin, then it may be added
to theyc'u1 qvﬁ‘?fr‘%'é‘&age?&cﬁnamﬁ VECORES r&f&gﬁ“ﬁé}&‘sﬁ%‘gﬁ“fe ?KI s reduces

the nu”beravgﬁatﬁé ﬁgﬁx A{Mﬁh&d doltl &iRr HeQRRAS hambs PANLY Z;mlw 5lahd PAN-BD! € host
cell for use in the method of the invention are the VB 1
15  (which are suitable for producing fusion protems in which the peptide of SEQ IDNO 2
is attached at the N terminus of the protein) and pAC-4, pAC-5 and pAC-6 (which are
suitable for producing fusion proteins in which the peptide of SEQ ID NO 2 is attacher
at the C terminus of the protein). The sequence of these vectors are shown hereinafter as
SEQ ID NO 3, SEQ ID NO 4, SEQ ID NO 5, SEQ ID NO 6, SEQ ID NO 7 and SEQ ID
20 - NO 8 in Figures 7-12 respectively. These vectors further include the ampicillin

resistance gene bla fo assist in cloning. However the AviTag™ sequence can also be

transferred into other vector systems.

Biotinylation can be effected in various ways, either in vivo or in vitro, for example by
25 * by co-expressing biotin ligase m the expression host, by adding biotin ligase to the cell.
lysate or by adding the biotin ligase to the purified protein. In a particularly preferred
- embodiment, the method utilises the ability to enzymatically biotinylate a lysine residue
in the fusion peptide in vivo prior to protem isolation from the cell lysate, by co-
expressing biotin ligase in the expression host. Usually when in vifro techniques are |
30  used, the expressed protein must first be isolated from the celi rl'ysate and then _
| cherﬁically biotinylated in vitro by means well known in the art. This results in loss of
material and random biotinylation. Proteins with multiplé biotinylated sites have an

.unpredictable orientation and degree of binding onto the capture surface. The advantage




20 AVB 101 and AVB99 E_ coli strains available fromAvidity -Inc., Denver,
Col orada, USA. These strains all have the birA gene stabl §Ocnbeeg0at ed i nto
t he chronosone so that they express biotin ligase. In the case of AVB 100,
over expr @gpéaighk- of BirA protein may be achi eved by i ndp€f/icRa24¥6th

L- arabi nose. The AVB 101 E. coli B strain contains the pACYC 184 Col E |
‘conpati ble plasm d that over-expresses biotin |ligase, the elevated 25 _

| evel s of Biotin Ligase in the cells result in conplete biotinylation of
fusion proteins in vivo. An alternati véShost cell is strain AVB99 (Avidity
Inc) which is an Ecoli strain (XLI-Blue) containing a pACYCl 84 plasmd
with an | PhGihendethodbfahdinvAntimnis thar atheapesgdgssteins otill ibe ungfasely(g9@chedcn) . 30
Fusion proteins produced in ste i) may also be isolated and biotinyl ated
invitro iNl%ql?ésmﬁ%{?éﬁd“ﬁava‘@ﬁfr&@s‘%&oﬁ%a’a?ythe peptide of SEQIDNOI is
such that biotinylation will occur reliably at |ysine adjacent X6 within
SEQ ID NO 1. 3 COctober 2005 WO 02/081683 16 PCT/ GB02101623 In a preferred
embodi nent This,tshiatilywteswecombinaneceiased testemtipet b Hyenten ifngeateddugd  SEQ
ID NO I .is, also,used a Tean f | i i p L ep
(1) o ¢ A TouERlretnd PR 2Rl uhd b B liSb B LKA b )

r econbi nants EiNAtddes hivelivgid csll asBhikiritad diagiamrhinically herehiofier ey Figesch protein

that is expressed haﬁ_a di {erent mno 5 acid seqguence andlﬁjgfrl_}t equences
are eit her INA( s whtc t*?).S‘éB@b_Y&%IOP 6 CREUNNSRD AR OF 87 ANHHULD, Lg‘ia’él_ence i's
hydr ophobi Gro:giids %d%%l@ﬂe‘&riﬁto'i‘é&{d#&m?u&{aéllﬁqﬂ% bAN-9, SAR-deSIACE gACLS the

si npl est bacterial expression syste i ncl usi on _bod’l es are often forned
that are o bACeh) whithinglulesipsequende(3) ensoding a peptida o§ SEQUIDNE). 4. iThei t s
native_ active, state..10 It is npw conmon .practise to fuse.the. et

b ot ot Al SHOGSRS 5oL W SBE T e PRy p atatrh pudy & B MR B8
purificati gRePhRERTHed WHHAHS 8ol B LHBI0A PIoLeM. (4 xanpi®se 0 anfigahof usi on
expression systens are now wi dely used and have_been commerci al i sed. by

_several suppiibadydindipg proteis (Drfugrdie aepdde (3 9 SEQIDLNGX: o SKagh exp5estite” ani no

or carboxyl. tern I, D, TS HER0 9 dRb Y
specific aﬁﬁvﬁ"gd?n]éhs%%(%?sgg%oﬁincp%t%{i%ﬂ gxslli %%gggﬁ)ging%g?%glgee pr ot él ns rru%t be
sol ubi | i sedudiewpertide (®as bndyaiatidalby bistisgateti mes requiring harsh conditions
i ncl udilgg unphysi ol ogi cal pH val ues or use of chaotropic reagents and

If the cell does not produce biotin, then it may be added to the culture medium in order

to produce the desired result. This reduces the number of steps involved in the process.

A particularly suitable host cell for use in the method of the i_n__yention are the AVB100,
20 AVB 101 and AVB99 E. coli strains available from Avidity Inc., Denver, Colorada,
USA. These strains all have the bird gene stably integrated into the chromosome so that
| they express biotin ligase. In the case of AVB 100, overexpression of of Bu‘A protein
may be achieved by induction with L-arabinose. The AVB101 E. coli B strain contains
the pACYC184 ColE! compatible plasmid that over-expresses biotin ligase, the elevated
25 levels of Biotin Ligase in the cells resﬁlt in complete biotinylation of fusion proteins in
" vivo. An alternative host éell is‘str.ain AVB99 (Avidity‘ Inc) which is an E.coli strain
(XL1-Blue) containing a pACYC184 p_lasrhid with an IPTG-inducible birA gene to

overexpress biotin ligase (pBirAcm}.

30  Fusion proteins produced 1n step (i} may also be isolated and biotinylated in vitro in the
| _ usual way. The structure of the peptide of SEQ ID NO 1 is such that biotinylation will
 oceur reliably at lysine adjacent X within SEQ ID NO 1.




therefore the affinity purification process nmust be robust enough to
function under such 20 conditions. By using this sequencgOasbea200freans of
i sollating or purifying the expressed fusion protein, the need for '

addi ti onalvopumsilssrati on tags is elimnated. Thus this sequghgggpianea dual
purpose. 25 In sone cases. it may be desirable to use a further peptide
sequence tag as a neans of isolating or purifying the expressed fusion
protein. The sequence is preferably between I and 30 am no acids in |ength.
30 The peptide sequence tag sequence (2046 may be |ocated at the N-termn nal
or Gtermnal region of the antigen or antibody binding protein as shown

i n Fi gure 13.a greferrsd etnbodiment of the efventds, yhd papaide domprising thepaomiotagidesfd of

the antige L body bindin rotei.n to ich. SEQ ID.NO | i.s fused.
Wher et o S EB I Sl it 8 qfen o el ing e EficB ok B Ssp b Bo05 wo
02/ 081683 Lﬁetﬁ&]ﬁ%@@ﬁ&@éﬁfdﬂﬁo&ﬁ@(gr&%i&ﬁﬂhlg@%rﬁlﬂnﬁ& DR tbdBolNfdgdis it is
preferably fused to the free end of SEQ ID 1. I\/anéégggglﬁ(;e sequence

‘tags are krivahknawn indhessrt. Hewsrg eachamotsin thats exprepett etAgene ags f or
Lhe pur BOSSRiPleahliteRAERARY sdEhls PO afIBaR OBt il thehodPSr chiiteror and

'EPO 282 042B, e conte Ich are herern incorporated by rererence.
Pr ef er abl y, theihseqouepieiislbydrephohic; and agreforpinscableadr ik eade toothe bhststhven be am no

-acid. Even ,nmore,preferably the peptide. sequence.tag has the romula Hi s-X
o i o e BB B Y T ST b atog i gt iondegned Higare® 00X
-Ay-, - Trpiifficul¥b disruph-Qilile leaPfiip the tdr%\éi'proteihplﬁ‘?ts,natimcti,vc.'sﬁt@' , -4 u-,
-lles, -Thr-, -Asp-, -Asn-, -dn -, -Arg-, -Cys- and -Pro-. Alternatively
t he peptide sequence tag has the forrmula Y-His wherein Y is selected from

-Ady-, A &:,. -H s- and -Tyr-. 15-Particul arl itabl e peptide.sequence
tage ¥ adbiarSkimRO Bt e b e e e BB bR e
tag. I n oneecgidod(tapb aidf thé berinBiteachrodest Athsedqueanio epressioQPEXdmplps 415
ef fected using a_ further . L
. such fusion expression systems are now widely used and have been commercialised by
several suppliers. Such fusion peptide sequences are attached to the amino or carboxyl
- terminal end of a protein sequence and are recognised by specific antibodies or affinity

15  resins.

The expressed proteins must be solubilised from the cellular debris sometimes requiring
harsh conditions including unphysiological pH values or use of chaotropic reagents and
therefore the affinity purification process must be robust enough to function under such

20  conditions.

" By using this sequence as a means of isolating or purifying the expressed fusion protein,
the need for additional purification tags is eliminated. Thus this sequence has a dual
purpose. |

25
In some cases it may be desirable to use a further peptide sequence tag as a means of
isolating or purifying the expressed fusion protein. The sequence is preferably between

! and 30 amino acids in lehgth.

30  The peptide sequence tag sequence (20) may be located at the N-terminal or C-terminal
| region of the antigen or antibody binding protein as shown in Figure 13. It is, however,
preferably Jocated at the opposite end of the antigen or antibody binding protein to
which SEQ ID NO 1 is fused. Where the additional peptide sequence tag is located on




20 anti body or a binding fragnent thereof, which is specific for the
peptide of amino acid sequence including SEQ ID NO 1. The3sadktrfaest her
anti body may be raised using conventional techniques to the peptide (7)
~whi ch i ngloudmsisan anmino acid. of SEQ ID NO 1 _ This nethpdrichobbisyst rat ed
di agrammatically in Figure 2 25 The said further antibody is an anti-fusion
anti body (8), which may be i mobilised on a colum, nagnetic bead (9) or
pipette tip, for exanple using a secondary anti body which is suitably an
~anti-species antibody (10) or other netHhdds described in the literature,
such as using an anti body binding protein such as Protein A, Protein G or

- Protein L, thekowd erindndl hezidreadSEQ)ID N0 Is itap predarablyi fasddi tg the/frediéridast SBY
automation and to the isolation 30 of |arge nunbers, but snmall quantities,
of novel fU3NShlproteins in parallel- After separation fromthe cell

| ysate residue, the bound fusion protein (4) can subsequently be eluted by
increasing the pHfrom7.0 to 9.0. 3 Cctober 2005 WO 02/081683 18

PCT/ GB02/ OMBag peptidarseqiianee tagsiavekmvippidi the axt, Exhmples of entableopeptide i s i sol ated .

[ [ ial whi h ffini f.or. biati ich
ol ogscs 1 RaMBsERks L moshiRt g PRSrRARTs RopE g R hBe/hl i &

nodi fied vesSERMES 08, dhd\cdterfid bERhiRMiagl Rereilhedipsrated vy wefereneef i nity for
biotin than native avidin or streptavidin. A particular exanple of such a
material is a nodified version of avidin marketed as Capt Avi di nTm by by

Mol ecul ar , é&%ﬁ) j LS Rin j on
protein i SPEZ%P@?,&&E? g@mnﬁtsﬁéﬁﬂg%?:aatﬁ ar Jlésg% %sl%&gg?gﬁégﬁns and0 5&3% %{é@et C
from the criorepreferabdy thepeptidé saypencegag has thelfaimiadis®] ih whish X issel¢atede t o pH
6.0 10 foll.owed by affinit rifi.cation wit t Avidin ;' attached to (a)
nmagnet l(i b&g %gm“?ﬁ)msrﬁtbét‘ffg(}tl}"p?’ﬁé i'ﬂ&'c‘éﬂVﬁWw‘ﬁé'@%dg?r"g fid
fusion prot@ied _RRY. LARD -Bfu-elnd efhef LRS-t DentRgNe! LArsbeays- gid Wi col ums
by subsequent!l’y 1 ncreasing the pHfrom6.0 to 9-5 15 Prior to the step
(iv), it is preferable to confirmthe identity of the expressed fusion

ot | R S SRR T - B 81

i solated f romthe mcro e sanpl e
i s di gest edGRY, -Ala/pHis dndsTeg. net hods wel | known in the art)_ The

result ?Snt pepti de extract is desalted and
Particularly suitable peptide sequence tags are described in EP 0 282 042B, and a

preferred example is a hexa His tag.

In one embodirﬁent of the method of the invention, step (iii) is effected using a further
20 - antibody or a binding fragment thereof, which is specific for the peptide of amino acid
- sequence including SEQ ID NO 1. The said further antibody may be raised using
conventional techniques to the peptide (7) which includes-an amino acid of SEQ D NO
1. This method is illustrated diagrammatically in Figure 2.

25  The said further antibody is an anti-fu;‘;ion antibody (8), which may be immobilised on a
column, magnetic bead (9) or pipette tip, for example ﬁsing a secondary anfibody which
is suitably an anti-species antibody (10) or other methods described in the literature,
such as using an antibody binding protein such as Protein A, Protein G or Pfotein L,
bound to the bead (9). This approach is highly suited to automation and to the isdlation

30 oflarge numbers, but small quantities, of novel fusion proteins in parallel.. After

| sepa-ration from the cell lysate residue, the bound fusion protein (4) can subsequently be

eluted by increasing the pH from 7.0 10 9.0.




concentrated using a ZipTip (MIlipore, MA USA) or equivalent, before
anal ysis via 20 nass spectronetry. 'Since the sequence of 3 bkebvef 2085 On
protein is known, identification by MALD - spectronetry to identify the

" pept i deswicsousuabl y sufficient to confirmthe identity obcihmobuszon
protein. This technique is widely used in protein research and is

summari sed by T. Rabilloud (Editor) Proteone Research: 2D gel

el ectrophoresis and identification nmethods. Furthernore, this technique can
be autonmated and there are a 25 number &f commercially avail abl e systens
from conpani es i ncludi ng Arersham Phar maci a Bi otech, Bi o Rad, Abi Med and
CGenoni ¢ Sollwan alesn{ARGHAREPA)L, thh dosion pioteip e iSolatmdtusing af separeii@nmatSiial | ar | vy,

" prior to st iv), it.is.p ahle that {h ent r.at.i f
Bpressed g GO e bR et 0 OB oy Fhe SHshly .
vari ati on el wesn:ish fiRRabis L Abdificd edsdhl FIATidif oPERipRIvIdiA SRBILK Halaues

difficulties in interpreting the data derived from such arrays (see EKins,
C i ni cal Cafimitytfoybictio Yigin nplive apig IGorRYEDLAvIgH: PARSFHCUNS exzgple pg su Us

-Pat ent . 5432099 fqr.. i i ' s fRNg bRid Cct ober
2005 V\ols\lng't‘fgﬂ?g? alrgog@p&%@%@dﬁ%@g@%ﬁ@ﬁ@ﬁ%&, n i %‘E?ﬁ%‘é’!e?a‘y% and
protei n ar Peytes fPdkeief Ofigbh ODSANT assay sensitivity). Protein:

normal i sati on can be achieved by either determning the total protein
concentration and or by including internal controls in the protocols. 5 In

a particul gf by aﬁﬂ(g(ﬁfureﬁé RRCIL PriikinGE isbfed BN &iluldAebiy ABfetgfits dnlie

fusion tag 1s used as an internal control and is detected by an antibody-
wi th a hi glsalafdté fiotythé onltureanedieps hydlewofing thierpH o€ the csl dyrimwoixtwieite BEi 6@ | udes

SEQ | D,NC i t hi.n the.fusi.an protiein. Al temnatively, . th [ protein- .
can be lﬁlgpgf@lgg}gg R4 ?‘%WPH?@&%&’“&E@% {Bﬂ%mé’é&dﬂen%%cg%c{g% (3#5‘%?#1@ bggdr? dge used
as an i nt erpalip&RipsUsingRdalertionalimeMydd Béiel fsibd ptoteinlirdy epbe elatellO
sequence tag such as a hexa H s tag as di scussed above,  whjich is eéﬁressed

as part of fronetheisagneriybeadsr miaj onesubseansatly sggragingdhepld frog 60p 5
fusion protgeg n may be detected through the use of an appropriate anti body
such as an-anti H s tag antibody. This can be done by performng a classic
i mmunoassay- sandwi ch sinultaneously with, 15 or during, a subsequent

l'ysis of a biological sanpl i h i hod h
Dot B at duior e At 6 rerihle ko dhd B A e w308 10 11°

protein. In one particular technique, a very low volume (10pl) of the isolated fusion

protein is removed from the microtitre plate. The sample is digested by trypsin.(usin_g
methods wetl kn(-)Wﬂ in the art). The resultant peptide extract is desalted and
concentrated using a ZipTip™™ (Millipore, MA, USA) or equivalent, before analysis via

20  mass spectrometry. ‘Since the sequence of the fusion protein is known, identification by
MALDI spectromeiry to identify the peptides is usually sufficient to conﬁm the identity

 of the fusion protein. This-techni'que‘iswidely used in protein research and is

summarised by T. Rabilloud (Editor) Proteome Research: 2D gel electrophoresis and
identification methods. Furthermore, this technique can be automated and there are a

25  number of commercially available syétems from companies including Amersham
‘Pharmacia Biotech, Bio Rad, AbiMed and Genomic Sblutions (WO0074852A1) that will -

- perform this function.

Similarly, prior to step (iv}, it is preferable that the concentration of each expressed
30  protein should be normalised where possible to eliminate variation between elements.
Laréé variations in protein density cause difficulties in interpreting the data derived from
such array§ (see Ekins, Clinical Chemistry (1998) 44:9 2015-2030, US Patent No
5807755 and US Patent No. 5432099 for a detailed discussion on the quantitative




content of the fusion protein per 1 and as a ratio of total protein
present. The nethodol ogy may be perfornmed using a sheep pacysdkomal prinmary
anti body and 20 secondary anti body sandw ch in which the secondary anti body
I's conj wyatedsaet h  fl uorescent dye (e.g. goat anti-nouse@tBAdy2s '
conjugated to Al exa 488, Mdl ecular Probes, Eugene; USA). The fl uorescent
~dye used is spectrally distinct fromany used with the secondary anti body
for the biological sanple. Both processes have been optimsed for
automation. 25 The avidin or steptavidi K coat ed non- porous support used in
step (iv) of the nmethod of the invention is suitably a glass or plastics
mat eri al . =Specits efippen ismamwasgalys asdiproten poayhand defiodines odassey sestivity).

concentrated arrays:.. This is inportant...since biolqgical, s | es are
conoral | v B ftRlisakonad Be SVl ¢tk SoEmonthatth it AR o el Ssurf ace
area 30 CQidhé&iniafign bitEort B ietudingSinfetfil icbaloll &f thppidtéédls.arrays, while still

enabling the ability to achieve the required sensitivity of the assay. is
desirable. In_ addition, high density of either antigen or antibody in the

Gt ober 2008 FHE GoF Deaed Rerp D L U8 o Mle HARRLE APnSRARE L,

supports wisedagpor mtesna gofitasdiemdiindétectEd iy ae abiitade syitna highpdhwgsfos thgport s are

nore physi cal.l obust ,..are wel | ,syi.ted .t o i,on..and, have a | ower
backar ounderitsof FagBacie Fedcy whihnclatn s BT BRI RS ondeae B ¢
avidity oradhRREeR) it fsivA phdein Y 88 ek praaded RtH WHSthel Péptidesadi¥hnes taghe
i rmobi | i sation of 'streptavidin to non-porous surfaces such as pol ystyrene
nul ti - wel land|this ean beussdias ar igomal epotied  Sueh a lag mayderhe saig fuitherpsplide 3
sol uti,gn of streptavi di nis deft Jdn, L th: f
hOUFS.l%Un-SB%Iheﬁlae ;F)arpgost elllarllszf. © %ﬁ@%ﬁ%\%@%&%&%hﬁ%@%ﬂ Bg%gequeag | fZ;&EESCt I ve
noi eti es iotidyeated AslonGprowid. die thigrdkessivh dhthisfuficA posteinmagbe deéored .
Al t hough this approach may be _passive, it . is effective. The non- coval ent
bi ndi ng ofthmueh geaise of #n pRprpRiiaie pybadly Sb‘Fhﬁ?’}%bﬁﬁ}F‘%?é“Wf aces appears
to be highly stable and resistant to el evated tenperatures and high -
concentrations of chaotropic reagents, as described in W98/ 37236.

This can be done by performing a classic immunoassay sandwich simultaneously with,

15 or during, a subsequent analysis _of a biological sample using the array.

Using the antibody to the biotinylated fusion peptide, it is possible to determine the
content of the fusion, protein per ul and as a ratio of total protein present. The
methodology may be performed using a sheep polyclonal primary antibody and

20  secondary antibody sandwich in which the secondary antibody is conjugated with
fluorescent dye {e.g. goat anti-mouse antibody conjugated to Alexa 488, Molecular
Probés, Eugene, USA). The fluorescent dye used is spectrally distinct from aﬁy used
with the secondary antibody for the biological sﬁnple. Both processes have been
optimised for automation.

25
The avidin or steptavidin coated‘non—porous support used in step (iv) of the method of
the invention is suitably a glass or piastiqs material. Such supports are well suited to the
production of small concentrated arrays. .This'is important, since biological éamples are .
generally very limited in volume, and thus very valuable. A minimal surface area

30 containing the targets is required for protein arrays, while still enabling the ability to

' achieve the required sensitivity of the assay-is desirable. In addition, high density of
either antigen or antibody in the array produces better signal to noise ratios when used in |

an assay.




15 Avidin can be chemcally attached to glass using the :
N- hydr oxysucci nam de active ester. of avidin as descri bedobybdoogi ng, -et
al . Biochem stry 16: 1364-1370 (1977) and can be attached to nylon via
car bodiWRi0g@s1e8ked coupl i ng nmet hods as descri bed by Jasip€aGR)2/8623 at. Exp.
Cell Res. 100: 213-217 (1976). 20 In another nethod, high nolecular weight
conmpounds such as biotin-N hydroxy succinimde ester, S

N- bi ot i nyl - 6- am nocapr oyl - NV hydroxysubé osucci ni m de ester,

sul f osucci ni m dyl - 2- (bi oti nam do) et hyl -1, 3-di t hi opr opi onate were

bi oti nyl a%g‘ghand used to cpat a suitable surface. Avidin or streptavidin
was t hen CERIO o ASCATRRATTTHIO| SHPRATESYIHR PREOYS S ages Mg IReomGROBNGR 1 t he

bi otin 11 pkghs E@ﬁ@ﬁé rhdte E)Hf‘si&yligf}omlge‘ﬁé'%ﬂ WRbPRtau ARt RAWAC: 8S .
descri bed I n EP0620438. Attachnent of streptavidin via a |ayer of biotin on
t he suppolowes badkgondadhehimegrst ordidyerbssgatscannar®98/ 59243, whi ch descri bes
how biotin can be attached to a surface by chem cal neans or by |ight
activation at 365nm The benefit that this provides is that 30 regions of

t he suf f aTheseatmylte doaiel edth aMidin el sganeddiafusirpesavapionslanthesds. sFarhat bi oti n
can be covalently bound to glass surfaces and will, in tyrn, non-covalently
bind st r BFRRSdHnEReRIIston Rb sEeRz AR 1o mopReTQUs SPERGEs FRh asRAlEtHER:,

treated- fhidwelipkaSs weBkhEhhTn e 51 NTRRENAE bikic AERERQhutioRbpt € N on the
support to be manufactured if required. 3 October 2005 WO 02/08: 1683 21

PCT/ GB02/ iiepp@idim isdefp imtentact svidhrtho surfasetfonfomdizoirn vidniound hwieu és then he
entire surface,of the non or Qus, s ort. |.S coate ith_ avidin or.

SET ent avi Tmibved R viaiEnE S a8 Fatiti B ey SER Baste seit rndts T

bl ockgdl, BSA @xaRghicalbyt. dddidubR ﬂﬁ@ﬁ;f:pb@ﬂdﬁ]ﬁaﬁﬁé PiBsive DM 18 dffectiBSAThe héh-t hi s

way, any non-specific interaction of fusion protein with the support is
reduced. frgleal iading of sheprevidiade palystyray ainiteecellylognsusfagrsappears pbast i ¢

surf aces ReGRIEMION E4YAhEHElaRE Wil AU HPSALLISRILE N Char ged

groups on sol1d surface the acti nol et es solrd surface
(typi cal | yhasirbpinetaggiiteyzslesaribg &s W098/876ged surface 10 residues on
pol ystyrene)- Such non-specific adsorption of antigens or antibodies onto
the surfaces of glass -and plastic significantly reduces their antigenicity

and apd i 9RRida B4 BREheRARAG aticHe8 3P 8k Yhy the MGy dbiHubeiBhmideRAVAYIEH N
| ayer therefore fulfils a dual rolé of _
' of avidin as described by Manning, et al. Biochemistry 16: 1364-1370 (1977) and can be
attached to nylon via carbodiimide based coupling methods as described by Jasiewicz, et

al. Exp. Cell Res. 100: 213-217 (1976).

20 Inanother method, high molecular weight compounds such as biotin-N-hydroxy- -
succinimide ester, N-biotinyl-6-aminocaproyi-N-hydroxysulfosuccinimide ester,
- sulfosuccinimidyl-2-(biotinamido)ethyl-1,3-dithiopropionate were biotinylatcd and used
to coat a suitable surface. Avidin or streptavidin was then coated in a second iayer and
| was retained through binding the biotin linker attached to the high molecular weight
25  compound as described in EP0620438.

- Attachment of streptavidin via a layer of biotin on the shpport surface was further.
developed in W0O98/59243, which describes how biotin can be attache(_l to a surface by
| chemical means or by light activation at 365nm. The benefit that this provides is that
- 30 regions of the surface can be masked. The elegance of these approaches is that biotin - -
- can be covalently bound to glass surfaces and will, in turn, non-covalently bind
streptavidin only in those areas of the support that have been treated. This enab.les

patterns of streptavidin “acceptor” protein on the support to be manufactured if required.




firstly attaching the biotinylated fusion protein (non-biotinylated ‘
proteins that. co-purify do not bind enabling a further pucikd &REI On St ep)
and secondly, the dense |layer of 15 streptavidin shields the biotinylated
fusi on pW&R{AE} om undesirabl e non-specific interacti onRCUGBRAIRE support
surface. Wien the fusion protein.is applied to the avidin or streptavidin
coating on the support in step (iv), very tight but non-coval ent bondi ng
occurs. Preferably, the non-porous 20 sypport is coated with streptavidin.
Biotin attachnment to streptavidin is nultivalent, providing a binding of

very hi gh &aﬁgﬁ;:%%%%%lé%ﬁﬁgf tﬁg ir%v%ntti(pn o&éve&,r{ﬁe Qr%ricgﬁgap{gﬂﬂe n‘gljl-r ectly to

t he suppor € proterns have Been appll ormthe array,
t he bondi nghrbss ﬁbﬁ@ﬂa RBRU Ghith £vidih tol strepnelidixg smbthve acead wdiich igant washi ng
wi t hout appreciable | oss of fusion progﬁg - Thisfis illustrated.in Figure
3. Bioti nyfeaviEd fopkindmezse blogied: frrexsmple byaddipn phbgvingseryp phUMIRG { he

array supp, ( -Via, td . 163d; L0 R iYH avidin
VIR 8§ e e A S e A S L

t he supgportedmatierial. Sites on the array support. naterial. to. which no
streptavi din nol ecul es are , bound, are bl ocked by BSA or other surface
nodi fiers (13) _ Fusion proteins bind the steptavidin (14) via the biotin

~label (7) pratdifdahitiaieBedpppiic®didétiy®nto gladsuortphatiostudacdsitecone dom or
streptavidin | ayer, whether attached directly to the surface of  the
support. orcoyakntly bewnd; thipugh enteractigas with chapgedrgrgunsiongbe solid serfaegihes of bei ng

stored dr Yac%v%oﬁ)%?%g g?gﬁ%oﬁpsﬁﬂcggé@ﬁﬁuﬁ%}ﬁ%ﬁfﬁ&%ﬁﬁé@%o%é&ﬁ@uﬁ&eheat ed

and or treated w ggressive' re nts | oss” of function
(unl i ki® nostidadstdngeibgstyaratk ) atadhaispedific Bdsarpiéon of atigent ar dntibagies sntodke be

constructed on top. of the foundation of .the streptavidin lLayer if required.
hose may Setesat el aHUpLagih T HR TRy RIS [t et iy And Aen pindife 1 o'
array will ca?gt\ﬁ% iR cAMANHRIR dth of Skdphvidif 18RP AR TR fulfils &fduslloledf t he

streptavi di whi'ch has multivalent 'sites for biotin attachnent. This
enabl es f ofirstly enasdingtbe biotinylatedi fusien arotisin foay-bietippaied preteipsihatcoaysifiand

anti body arrays. .Jhis.all hi gher ..densit{]e i | or
anti body i %‘éiﬁ'ﬂd %13@%? ﬁ\é\ﬁ'ef Pl%“ 1R o H:‘rhds‘cieﬁg?dﬁ’nthgngé%%%#gt% @m)r e 10
el enents cappheidys sidelab e Hetinylated Miongratein fomngdésiabiommn-spegifiel (see US

Pat ent Nos. . o
: interactions with the support surface.

When the fusion protein is applied to the avidin or streptavidin coating on the support in
| step (iv), very tight but non-covalent bonding occurs. Preferably, the non-porous

20  support is coated with streptavidin. Biotin attachment to strebéﬁidin is multivalent,
providing a binding of very high capacity when compared to that of the antigcn-_bonind '
directly to the support surface. Once the proteins have been applied to form the amray,
the bonding is strong enough to withstand extensive and stringent washing without
appreciable loss of fusion protein. This is illustrated in Figure 3. Biotinylated fusion

25  protein (4) is attached to the surface of the array support (12) via tight, non-covalent
interaction with streptavidin (14). In the preferred example, streptavidin (14)is
covalently bound to the support material. Sites on the array support, matenal to which no
streptavidin molecules are r‘bound, are blocked by BSA or other surface modifiers (13). |
Fusion proteins bind Lhe.steptavidin- (14) via the biotin label (7) on the fusion peptide .

30 (6).

Furthermore, the avidin or streptavidin layer, whether attached directly to the surface of
the support or via a biotinylated linker, is highly stable, is capable of being stored dry .




5807755 and US Patent No. 5432099 for a discussion of the quantitative .
aspects) and |ess surface area of the solid support is utidctos@doos The
advantage is that |ess biological sanple is thus required. 15 Were the
array i s WO RHHEBEt of antigens arrayed on a microscope forPaBGBORA1633itably
contains a |large nunber of these, for exanple from3 -- 10,000 different '
fusion proteins These may be generated or obtained fromvarious sources,
dependi ng upon the intended nature and %get for the analysis to be
conducted using the array. Preferably, h ver, each protein wll be
expressed in' the formof two fusion proteins, one with the peptide 20

i ncl udi ng SEY @PbRribeated andehenrtedwith@zgesssyaiengents withowrmpparenhloshel pept i de

i ncl udi ng . t N- erad nal b e

relative anﬁﬁgédﬁal |%rs"%%) a%giggrgs &@eéglggar\#é%f ’Itsq{gﬁf u%‘ilcgﬁttogr g“?’é\i@r(fmtlépa'-

conpl ement acopstrinttedadwpafthdfouadsarseddhe Jttuptatidia lafer dfiveqhioell Theselinag

proteins such as Protei ,sdA, .G.and L have been extensively 25 reported.

The bi ndi ngcomprgaeﬂ%mrl& % PRGN REALHBY wibGAR ciently tight to enable
use in separation and detection techni ques. These proteins are known to

bind to the conserved regions of various classes of antibody. Wen the

met hod of tHee drrayemtlibane the adyantageof yringithe sonseminotiny cHestayf she dneplayisliny,

attachnent js. ' f i-R0o ia. use of.a,laver of
ot fbody bi MR H RUERaRY: SRR fioh ab SRRt HRF S ot ndl Wl O\
1. Thi s | ayiaterqetieh eitlBorh efigenias@gs aid antibody direyf THs aliowy hizhedddnsigige of

Proteins A . and L, and nore preferably, sonme of which are fused at the
C-term nal @ihEr aizgr ebariitody ppachelement ol the army which pa tup isans Wat mersd. By

creati a Jy : ' S WeleTMeTe) ' i ver jg ¢
creat egg) enaég%rﬁ%\%gt e E:a@tétgé a&é ?}g £ o?‘pw r%eu%flﬁ;ﬁignye 5%&'?%%@%0%%%% Rbs
02/ 081683 FESN7TBEO@IdIIS Pated8Nan$4312689 forpodiymissina lof thropwatittiat asgeols) armhai n

fragments, single chain.antibodi es and..phage with antjbody activity into
whion . pr obt e i pr B2 p R Soripop i BuiRds e Jub el i lerd Blapmital " €
anti body c s AeRrB@hAlded into the array without the need to pre- .
process or nodify the antibody. 5 Wen such anti body binding proteins are
applied to an avidin or streptavidin coated surface in step (iv) a very

hi gh d it H‘Eﬂ' L ' Lot | : If ' bi ndj to
mul tiva entwgt9 {cetg?aw dilB rtl‘?&?{e%%’? éﬁ&#ﬁ%’éﬁ r?&%hég?gﬁggogﬁgggdﬁ%ﬁqg%}g{ap ﬁ'at only
one contains a large number of these, for example from 3 — 10,000 different fusion proteins.

These may be generated or obtained from various sources, depe_nding upon the intended
nature and target for the analysis to be conducted using the array. Preferably, however,
each protein will be expressed in the form of two fusion proteins, one with the peptide
= 20 " including SEQ ID NO 1 attached to the C-terminal, and one with the peptide including
SEQ ID NO 1 attached to the N-terminal. In this way, the relative antigenicities of each

w 7
Nggp

- version of the fusion protein to a complementary antibody can be assessed.

The uses of antibody binding proteins such as Protcins A, G and L have been extensively
25  reported. The binding of such proteins to antibodies is sufficiently tight to enable use in
separation and detection techniques. These proteins are known to bind to the conserved
tegions of various classes of antibody. When the méthod of the invention is used to
produce antibody arrays, antibody attaéhmcnt'is achieved by cépture of the antibody via
use of a layer of antibody binding proteins fused to a peptide which comprises SEQ ID
30  NO 1. This layer preferably comprises of a mixture of biotinylated tagged Proteins A, G
and L, and more preferably, somé of which are fused at the C-terminal end, and some of
which are labelled at the N-terminial end. By creating a mixture of antibody-binding

proteins, a universal acceptor is created enabling the attachment of virtually any




amno acid residue is biotinylated, and this is part of the fusion peptide,
leaving the 10 antibody binding sites on the | ectins availadbezoodhese
anti body binding proteins effectively create a second | ayer on the solid
sur face. WPHIZg8168% er conpri si ng of bound fusion tagged Prift®GHR2/48623G and L,
acts. as a universal acceptor surface for any antibody (Figure 6) w thout
the need for direct biotinylation of the antibody. This saves tineg,.
anti body and elim nates the possible degg adation of the antibody's binding
to its 15 corresponding antigen. In a pfeferred enbodi nent, a nol ar excess
of antibodies is pre-mxed with biotinylated eptide anti body- bi ndi ng
protein ( eanjibogy,qodychenal menasiongl, felirghap @W@%@ﬁ'ﬂ@@é&m@“ iggand) 5
" mnutes. Th ' ' [0 chi t gi iy XE G i ed
i rect iy B35 R Remsar Rkl A ioIoh BROLALE) @ LS pleRert DERRIRRE e
bi ot i nyl at egrimeetdd othyy ditibdidy gan pr inteipordtedsinonthesyral iwithoubthe apgd fogutet 0 t he
streptavidin cove;r{%ﬁ. rra ugport. Individual antibodies are then .applied
to the surPREESEf ﬁé%%%%@’og pport to forman array. The array produced
by either nmethod conprises very discrete spots with mnimal 25 observable

diffusion, |leading to a good array for assay purposes. The array obtai ned
usi ng t he Whenguchyntibady bindingiretsinssueapnlist ity an gwdin ¢f sweplaydin ¢qated

det ecti ng Rj adi . ' . 14 i B8 ' ond
Gspect | D harEt BAESLVEE Do BRSSP AR ROCLE Mol Beb il RoREEDTC
~anti Eody abiﬂdiagé@n:_tlﬂtg\?lent_saé;ﬂa\ri&hb]gﬂuh@?'ﬁhiirs]&iaﬂg)dmﬂtbé a:hanmge(lm'tl)mlgm_byihng
to the array obtained usin t of the first.aspect a-sanple whic
contai ns o?mi%g a§l‘i’_§5§ F%H%@O‘gw&%gr?ﬂ‘g %'Wﬁ%%w%@“ @ %g%hﬁlw?) of
cont ai Yarftibody) bindRYsited ob B 1GARE af%ila?die.al‘ﬂh@éé Qhibd e Bindig(Fbteid! an

antigen in case of the array of step (v)(b); and (vii) detecting bound
ant i body oeffetivelyencatma sdvend lgypoon theSpbgd surfade) Tdmgllayer dompafsingled bepedod of

0, e SR K L] PR | Py SRR R TRl

ELI SAs usi. Beviteuané nédd PAkIréd bictinyldtiealof Seediitibydy. aled $a06s tima] i bodi es.
This is illustrated in the case of an antigen arra%?i n Fi %yre 4. Antigens
(4) boundantidodnandelimipates pha passible depyadation of thepntbedi’ s bingine ta s det ect ed

with a;sui i anti body (15). The signal is anplified.using a
R E R ondid dileka " (16) | |

In a preferred embodiment; a molar excess of antibodies is pre-mixed with biotinylated
peptide antibody-binding protein (e.g. Proteins A, G or L) fusion and incubated for up to
15 minutes. This antibody-antibody binding protein mixture is-then applied directly to

20 the streptavidin covered array support. Alternatively, the biotinylated antibody binding .
protein fusion may first be applied to the streptavidin covered array support. Individual

antibodies are then applied to the surface of the coated support to form an array.

The array produced by either method comprises very discrete spots with minimal

25  observable diffusion, leading to a good array for assay purposes.

- The array obtained using the method of the invention is surtably used in methods for

 detecting binding between antigens and antibodies.

30  Thus in a second aspect, the invention provides a method of detecting binding between
an aﬂtibody and an antigen, said method comprising the steps of (vi) applying to the

array obtained using a method of the first aspect a-sample which contains or 1s suspected




10 conjugated to a |abel (17). The label in the preferred enbodinent is a
fluorescent dye, such as Al exa 488, but nmay be any nunben mbbotdigr types
of |abel that are known in the -art. Suitably the protein array continues
to be nowid@r®ikstor quality and in particular the 15 dengiidndbioidis
protein during use of protein analysis devices. This is achieved in
accordance with a preferred enbodi nent of the invention by using the
peptide which conprises SEQID NO 1 or the further peptide sequence tag
such as the hexa His Tag nentioned abovd, or any ot her suitable tag which
perfornms this function as an internal standard, in a manner simlar to

t hat descr iobeehtainingsanf antibpdieinghe ease of ot aitay nbstep (V)8! oram @0gen pethe lease

ti f ' . £ b d to t
support suPt Bedrigiod sepRufbEa PR REl-Bhn € R R st e R MilePY BB o ylaprt y
(see WO 99/39210) or can be used to determ ne antibody titre in serum

sanpl es (Joos et _al ~ El ectrophoresis 2000, 21, 2641-2650).. |n these
i nst ances, Stans (vig pad (Y18 of thsunrethodet the pavenipn arssqufially capied vt ie3 ent el enent s

in an agray,6aniBea 9siee _ NGkl eacd %&]Q@ t he

pri mar ygsa)rér% e. n?ﬁ% I nt %{nﬁgﬁg;‘?grﬁg% t hat ?%C%?ée er gsdﬁcgln‘%%s[ﬁgég

pol ycl onal irudibpshndwacts BUISAgaismgtlabdiled fand i pagieplar fleoreidenty iabeled ked i nt o.
the primary .antib SO uti .(either antibhody or seru nd _j.s detected
by ah ant siBeesoobtn b Bisret f Plantieed ~Gey i Eiekl £ E R Y escent
dye that i sosRPeithebiy Slibstchtd ¢12)MierdpiidibdPe) dre dettOred RE@ /sudablebody t o
the primary sanple. A two-colour inmage is generated 30 using a commercially

avai | abl e- pRimasy antthedy (hhd Thesigmnlgs amplifed asios asuisahin sedosdarniopHbedsd® to
t he sigpal ' el ' ' Y - L
prot oi a0 sPRfbd i [0 7E e it Blehichea SRR 4 BuREGER ARY |
gener at ed. stcHstAlers 428) ot MEy 62 A08IGEBeRELLRIBAPHEN b EdbePihat &t &hbwnah tHeeast

- sonme and nost preferably all of the steps of the process described above
are operat & automatically to increase throughput and reduce | abour
tinme.and costs 5 Creating antigen arrays with many novel proteins neans
proteins nust be attached with the m nimum nunber of steps if the process
is to be viSabhldy ththproleseandy conpiewsitd dewimtored for quaity lapd ampartgalat thiecal | y

pur posds. o G Rl vt Bl iRy Sa R TR R B et of 7 or

accordance with a preferred embodiment of the invention by using the peptide which

comprises SEQ ID NO 1 or the further peptide sequence tag such as the hexa His Tag
mentioned above, or any other suitable fag which performs this function as an internal
standard, in 2 manner similar to that described above for pre-array protein normalisation.

20  Once the antigens from numerous protein preparations have been arrayed onto the
-support surface, the array can then be used to assess antibody quality (see WO
199/39210) or can be used to determine antibody titre in serum samples (Joos‘ etal
Electrophoresis 2000, 21, 2641-2650).. In these instances, the relative amounts of
protein between the different elements in an array can be determined by adding an

25 intcmal standard to the primary -samplé. The internal standard that is preferred is a sheep
polyclonal antibody raised against the fusion peptide. This is spiked into. the primary
-antibody solutidn (either antibody 6rserum) and is 'détected by an anti-sheep secondary
antibody conjugated with a suitable fluorescent dye that is spectraily distinct from the
labelled secondary antibody to the primary sample. A two-colour image is generated

30  using a commercially available slide irnager and the signal for each element is
normalised to the signal resulting from the fusion protein. Combined with pre-array

protein content normalisation, arrays of considerable consistency can be generated.




nmoni toring quality, provides just such a nethod. 10 The nethod of the -

i nvention allows diverse collections of proteins to be atsé@obed20@bth

uni versal procedures, a mninmum nunber of steps and maxi mum predictability
of . oriwpt@ose’s The nethod is suitable. for operation og-pchM@grscal e,
for exanple in high- throughput screening. 15 In a third aspect the

I nvention provides a protein array on a non-porous support, obtained using
the method of the first aspect of the ipyvention. Some el enents used in the

above-described methods are novel and tfierefore form 20 further aspects of
the invention. In particular, in a fourth aspect, the invention provides a
fusi on pr oPwiferaldpaplenstisonge and most pretpyatly alliof thoptaps off thefrrgeass descrined N- or C

Such a5 a. RspReerdf Sloddic MR sRRA2 G IR O B (i ng

protein iscdptein AL Gor L and preferably a m xture thereof. The fusion
‘protein nmay. additionally conprise a further 25 peptide sequence tag such
as the hexa His tag or another suitable sequence tag, which are known to

~those il Cﬁ‘éitih%aﬁd*g%n%hﬁy@&itﬂ nPmySRO REGUR mcals Bro*GAYANSE Il AGCERWRE .
| ocated at the N or  the G term nus of the antigen or antibody binding -
prot ei n. | theiminimymwamber, ofstepk éf th pyodesscia tebe wiablehdhoppeof 2 pepgidd vdfickt he

antigen or.anptj | ad] pr.ot ei n ich the am hd sequence of SEQ
"D NO 1 st ei A Rlealy RO gt ef por 73 oBLGAD S v BRT o
SEQ | D NO fbr aésag pagassb@ al stthsi aSpurifieation Mehideanliraagnendl edntroPi? | D NO L. 3
Cct ober 2005 WO 02/081683 26 PCT/ (602/01623 A fifth aspect of the invention
conpri ses WORRIING quality, grovides v suchry wethedcodes the fusion protein of the
fourthygaspects. In particular in this case, the sequence which encodes the
peptide is suitably of SEQID NO.9. 5 - .

GGCCT GAACHEAT EhsCCABETEAGAAANT WA vAFSEOWEEAAs of BREQinsRo MO afichad siigt h

aspect of L b LN enLl O, SR S Bl IE PO Lo LS, S01RLLR, G Protei s
orientation. The method is suitable for operation on a large-scale, for example in high-
throughput screcri'mg.

15 | |
In a third aspect the invention provides a protein array on a non-porous support, obtained

using the method of the first aspect of the invention. -

Some elements used in the above-described methods are novel and therefore form
20  further aspects of the invention. In particular, in a fourth aspe&, the invention provides a
fusion protein comprising an antibody binding protein fused ai the N- or C- terminus to a
peptide of 13 to 50 amino acids which comprises SEQ ID NO 1, such as a. pé_ptida of
"SEQ ID NO 2. In particular, the antibody binding protein is Protein A, G or L and
preferably a mixture thereof. The fusion protein may additionally comprise a further
25  peptide sequence tag such as the hexa His tag or another suitable sequence tag, which -
are known to those skilled in the art as discussed above.. Such sequence tag may be
located at the N or the C- -temﬁnus of the antigen or anﬁbody binding protein. Itis,
however, preferably located at the opposite end of the antigen or antibody binding
protein to which the amino acid sequence of SEQ ID NO 1 is fused. Where it is located
30  at the same terminal region as SEQ ID NO 1, the sequence tag is fused to the free end of
 SEQIDNO1L.. | |




selected fromantigens or antibodies; said nethod conprising the steps of
|0 (i) expressing in a reconbinant cell, a fusion protein3kiobd2@®6npri ses
either (a) . an antigen or (b) an antibody binding protein, fused to a :
pept i d%v@@z 8398 Jup to 50 amino acids or a fragnent thereof having at |east.
13 ani no aci whi ch peptide. conprises the sequence S&EEREH¥Pom 15 Leu
GQu Qu Val Asp Ser Thu Ser Ser Ala I'le Phe Asp Ala Met Lys Met Val Trp Ile
Ser Pro Thr Gu Phe Arg (SEQID NGO 14); Gn Gy Asp Arg Asp Gu Thr Leu
Pro Met Ile.Leu Arg,Ala Met Lys, Met G4 Val Tyr 20 Asn Pro Ay Ay Hs Gu
Lys (SEQ JD NO 15); Ser Lys Cys Ser Tyr Ser His Asp Leu Lys Ile Phe Qu Al a

An Lys M Q I D NO
16); 25 Mt ﬂk%%b}é ‘E%ﬁwg%m J&’['@S%y ﬁ@g‘g]f%aal”r%@tqf‘%‘weﬁﬁ%g%;%&eé é% ir Lys
Met Met Mingor pmtcmi\n@tlmﬁmur(tsféﬁmttﬁ) h@arfié‘l)lar 1%tﬁercas'5y|:hd\ﬂetludi&p which The Asp Val.
Pro Thr t L t eu Hs Thr Thr Pro Tip Ala Cys
Arg (SEQ° Pﬁ%%ept'%lségﬁa%hé?% @%68 Leu Pro Asp Lys Asn |le Phe Qu
Ala Met Lys Met :Tyr Val. he Thr (SEQ ID NO 19); 3 Cctober 2005, 26a Ser .
Val Val Pro Gu Pro Gy Asp Ay Pro Phe u Ser Met Lys Met Val Tyr His
Ser 81 y GRGCEM ASFAGNT T GBEG VT NG DBA A TGIAATGHCAGTAD Pro Pro’ Leu
Pro Ala %ﬁ%@g Ala Met Lys Met GQu Phe Val Thr Ser Val G n Phe (SEQ
IDN021) Thr Met Pro Thr Ay Met Thr Lys Ile Phe Qu Ala Met Lys
Met du Val Ser Thr (SEQID NO 22); Ala Thr Ala Ay Pro Leu His Gu Pro
Asp He The Leu Ala Met Lys Met Qu Val Val Asp Val Thr Asn Lys Ala Ay Gn
. (SEQ | D ANGIx@B hspeSest tietinvehfofdcomptiteslemetiond oAl farfing dnya}‘reiﬁ‘mf Mateinseu Leu
(SEQIDN024) Ser Hs Pro Ser, Gn Leu cl)\éét Thr As %e Phe Gu Ay Mt

Lys I;/gt |_s§],§ctp9 Ifropﬁ gntigens or antibodies; said meth compnsmgt e ste S0
- (1) expressing in a recpmbinént cell, a fusi|on protein which comprises either (a) . an
antigen or (b) an antibody bindiﬁg protein, fused to a pépﬁde having up to 50 amino
acids or a ﬁagment thiereof havmg at least 13 amino acids, which peptide comprises the
sequence selected from
15 L '
Leu Glu Giu Val Asp Ser Thr Ser Ser Ala Hle Phe Asp Ala Met Lys Met Val Trp Ile Ser.
Pro Thr Glu Phe Arg (SEQID‘NO.:M); | '

Gin Gly Asp Arg Asp Glu Thr Leu Pro Met Ile. Leu Arg Ala Met Lys Met Glu Val Tyr -
70 = AsnPro Gly Gly His Glu Lys (SEQ H) NO:15);

Ser Lys Cys Ser Tyr Ser His Asp Leu Lys Te Phe Glu Ala Gin Lys Met Leu Val His Ser
Tyr Leu Arg Val Met Tyr AsnTyr (SEQID NO: 16);

25 Met Ala Ser Ser Asp Asp Gly Leu Leu 'I'hrHe Phie Asp Ala Thr Lys Met Met Phe lle
Arg Thr (SEQ ID NO:17);

Ser Tyr Met Asp Arg Thr Asp Val Pro Thr Ile Leu Glu Ala Met Lys Met Glu Leu His
~ Thr Thr Pro Trp Ala Cys Arg (SEQ ID NO 18);
E |
. SerPhe Pro Pro Ser Leu Pro Asp Lys Asn lle Phe Glu Ala Met Lys Met Tyr Val Ilé Thr
" _(SEQIDNO 19) '




(SEQ ID NO 25); Thr Ser GQu Len Ser Lys Leu Asp Ala Thr Ile Phe Ala Al a Mt
Lys Met Gn Trp TO Asn Pro Ay (SEQ ID NO 27); Val Mt @Bochter20@6y Leu Asp
Leu Arg Pro Ile Leu Thr Ay Met Lys Met Asp Trp Ile Pro Lys (SEQ ID

NO 28); Pro Gn Ay Ile Phe Qu Ala Gn Lys Met Leu Tip Arg Ser (SEQ ID
NGO 3 1); Leu Ala Gy Thr Phe Qu-Ala Leu Lys Met Ala Trp Hs GQu H's (SEQ
'ED NQ 32); Leu Leu Arg Thr Phe G %Al a Met Lys Met Asp Trp Arg Asn Gy
(SEQ ID NG 35); Leu Ser Thr Ile Mt Gn Gy Mt Lys Met Tyr Ile Gn Arg
Ser (SEQ ID NO 36); 3 October 2005 26b Leu Qu Ser Met Leu Au Ala Mt Lys

L7 o Se T g 5ot B e oyl e 58 1
S P A SRORIEED BERLD ) vl phe pep Lle Lo Shz
éﬁg g% AINE; k%ts Met Gn Tip Lys Thr Leu (SEQ ISD NG 45); Leu GQu Pro IG:e
it Aoh e Hisen Rneio Bio kel o Alsfep Bhg aig s Manob Mg Glupiie R &Y
Pro %%ﬁ&l@n%(@&ﬁﬁd\@i Lys Met Gu Tyr Arg Gu Thr (SEQ ID

NG 5 T) n Asp Ser t Pro B Phe Gu Ala Met Lys Met Ser Trp his Val
Asn (SEQID NO52); Asp Gy Val Leu Phe Pro He Phe G u Ala Met Lys Met Be

~ Arg Leu I Au A a
' I\/le'%J Lys géPNI ﬂ;’f&d@%%‘g&gﬁﬁ B§%ﬁg§)ﬂ§% te(?ﬁ%ﬁﬂ‘%rr o Thr
Val Phe ﬂﬂrjﬁsﬁ@MO yp Met Tyr Ile Thr Lys (SEQID N055) Pro Asn Asp
Leu Au My I'le Phe Asp Ala Met Lys Ile Val Thr Val H's Ser (SEQ ID NO 56);

3 Cctober 2005 26¢
Ala Thr Ala Gly Pro Leu His Glu Pro Asp lie Phe Leu Ala Met Lys Met Glu Val Val

Asp Val Thr Asn Lys Ala Gly Gin (SEQ ID NO:23);
Ser Met Trp Glu Thr Leu Asn Ala Gln Lys Thr Val Leu Leu (SEQ ID NO:24);

Ser His Pro Ser Gin Leu Met Thr Asn Asp lle Phe Glu Gly Met Lys Met Leu Tyr His’
(SEQ ID NO:25), | '

Thr Ser Glu Leu Ser Lys Leu Asp Ala Thr Tle Phe Ala Ala Met Lys Met Gln Trp Trp
Asn Pro Gly (SEQ ID NO:27);

Val Met Glu Thr Gly Len Asp Leu Arg Pro Ile Leu Thr Gly Met Lys Met Asp Trp Ile
~ ProLys (SEQID NO:28); | '

~ Pro Gln Gly He Phe Glu Ala GIn Lys Met Leu Trp Arg Ser (SEQ ID NO:31);
Leu Ala.Gly Thr Phe Glu Ala Leu Lys Met Ala Trp His Glu His (SEQ ID NO:32);
Leu Leu Arg Thr Phe Glu Ala Met Lys Met Asp Trp Arg Asn Gly l(SEQ 1D NO:35);

Leu Ser Thr Ile Met Glu Gly Met Lys Met Tyr Ile Gln Arg Ser (SEQ ID NO:36);




Arg Asp Val H's Val Gy Be Phe Au Ala Met Lys Met Tyr Thr Val Qu Thr (SEQ
ID NO58); Ay AspLys Leu Thr Qu lie Phe Au Ala Met Ly3OtwterI@oh Trp Thr
Ser Ay (SEQID NO59); Leu Qu Gy Leu Arg Ala Val Phe G u Ser Met Lys
Met Gu Leu Ala Asp Au (SEQID NO 60); Val Ala Asp Ser Hi s Asp Thr Phe
Ala Ala Met Lys Met Val Trp Leu Asp Thr (SEQID NGO 61), Ay Leu Pro Leu
~@n Asp Ile Leu u Ser Met Lys Be }jlil Met Thr Ser Ay (SEQID NO.62); Arg
Val. Pro Leu Gu Ala Ile Phe Qu GQ la Lys Met Ile Tip Val Pro Asn Asn
(SEQ IDNO63); Pro Met Be Ser Ills Lys Asn Phe Gu Ala Met |lys Met Lys

Phe ‘Val Pro | D . 64); Le Leu Pro Ala Met _Phe Gu Ala
Met Lys I\}(re‘?u @"?ﬁ%ﬁ&%&&@?@é@?ﬁ% “%%?‘@H(%%Nﬁgﬁ)ieu Ser
Ile Phe Qu Ala Met Lys Met Gn Ala Ser Leu Met (SEQ ID NGO 66); Leu Leu
.du Leu Arg Ser Asn Phe Au Ala Met Lys Met Qu Trp Gn Tie Ser (SEQ ID
NO: 67) ; Jechlodise Phe®be Ll SesMeClys Met VabTirpAdng GlnHis (SEQEDAIQ-4@),a Met Lys
Met Tyr Pro Leu Val His Val Tbhr Lys (SEQ ID NO 68); Ser Asn Leu Val Ser
Leu Leu Hs Ser Gn Lys Ile Leu Trp Thr Asp Pro G n Ser Phe Ay (SEQ ID

NO 70) ;  |Jash IRweGInekhritihe ApnaiRnde MRNGRY Brp3Léh oL D bEH43YY” Pro Val
Thr Ser Ser dvy (SEQID NG 71); Ser Asp lie Asn Ala]MEL(EE@Leu Ser If'hr Gn
Lys Ile Tyr Trp Ala H's (SEQ ID NO 72); Met Ala Phe G n Leu Cys Lys lie Phe

Try Ala § r I ﬁ,ﬂg,y ﬁfﬁ RNO 81)
and; Met Q@ﬁ“%ﬁ%ﬁgﬁ%@ ‘ﬂagélil%ysl?% ‘{agu u ﬁ?%i@é@ ] td% 0 Trp Hi s
Pro Hs Lys

Leu Val Ser Met Phe Asp Gly Met Lys Met Glu Trp Lys Thr Leu (SEQ ID NO:45);

Leu Glu Pro Ile Phe Glu Ala Met Lys Met Asp Trp Arg Leu Glu (SEQ ID NO:46),
Len Gly Gly Ile Glu Ala Gln Lys Met Leu Leu Tyr Arg Gly Asn (SEQ ID NO:48);

Arg Ser Pro Ile Ala Glu Ile Phe Glu Ala Mét Lys Met Glu Tyr Arg Glu Thr (SEQ ID
NO:51); o |

Gin Asp Serlle Met Pro He Phe Glu Ala Met Lys Met Ser Trp His Val Asn (SEQ ID
NO:52); | o

~ Asp Gly Val Leu Phe Pro Ile Phe Glu Ala Met Lys Met lle Arg Leu Glu Thr (SEQ ID
NO:53);

Val Ser Arg Thr Met Thr Asn Phe Glu Ala Met Lys Met Ile Tyr His Aép Leu (SEQID
NO:54); ' :

Asp Val LeuLeu Pro Thr Val Phe Glu Ala Met Lys Met Tyr lle Thr Lys (SEQ ID
NO:55); | ‘

Pro Asn Asp Leu Giu Arg He Phe Asp Ala Met Lys Ile Val Thr Val His Ser (SEQ ID
- NO:56); '




Gy Ay Ser (SEQ ID NG 89), where said peptide is capable of being
biotinylated by a biotin ligase; (ii) biotinylating sai d3peptezi®sof the
fusion protein; (iii) isolating the biotinylated fusion protein; (iv)
~applying the biotinylated fusion protein to an avidin or streptavidin
coated non porous support; (v) formng an array of at |east three different
proteins on the support by either (a), where the fusion protein conprises an
antigen, carrying out steps (i) to (i2\§f the desired nunber of times to
forman antigen array; or (b) where the fusion protein conprises an

ant i body ,bi ndi ot gl i o, said rotein, either prior to or
after st é‘%g?\sesﬂdgﬁﬁ@ QHﬁgBh%/Ggﬁ?ﬁﬁ%@ﬁpyé st Jonirhs Val Giy Tl ($EQ IP agnent s
t her eof BIgsgpber 2005 26e Description of the Figures Figure | illustrates

di agrammatically the expression of a protein which is either an antigen or
an anti body binding protein such as Protein AA, Gor L, ina formin which

i agr amad, ATy AL T GRIPEGH RBNEHER bF unren B Sesfn GHRUER,
usi ng anNéni9):tag anti body in accordance with an enbodi ment of the

invention. Figure 3 illustrates diagranmmtically the attachnment of
expressed fusion protein to a "support surface coated with streptavidin in

accor danc; @i Glvaes Ko diieni [ ' ' 4, ]
di agrammati cal | ﬁ%e%t ecti o%%?’%ﬁ%gﬂ%%nGﬁ%%aa‘g‘% %Hﬁq%ﬁﬁ '
sandwi chNGkG3); t he secondary conjugated to a fluorescent marker such as

Al exa .488 in accordance with an enbodi rent of the invention. Figure 5
shows the results of a series of experinments in which a fusion protein

Conpr iVl Alh Aok nsis s Thi Pic WIR AGMIRYS Ner AP TRI LAY AUy R PSBQID. |

streptavi di n-coated m croscope slide at

in the 338&%Xexanple being equivelent to-SOOpg |I' spot. Panel (a) shows the
i mge produced by a commercially avail able scanner using an excitation
wavel engt h of 485nm and an emi ssion wavel ength of 520nm .1 n this exanple,

the secaigidey Ped' Lk Gy AYP HeTR0ICHE Bl ek 2.yA1 %A1 488 185 Ser Gly (SEQ ID
NO:62); ' '

Arg Val Pro Len Glu Ala Ile Phe Glu Gly Ala Lys Met Ie Trp Val Pro Asn Asn (SEQ
ID NO:63); ' '

Pro Met He Ser His Lys Asn Phe Glu Ala Met lys Met Lys Phe Val Pro Glu (SEQ ID
NO:64);

Lys Leu Gly Leu Pro Ala Met Phe Glu Ala Met Lys Met Glu Trp His Pro Ser (SEQ ID
NO:65); -

Gln Pro Ser Leu Leu Ser Ile Phe Glu Ala Met Lys Met Gln Ala Ser Leu Met (SEQ ID
NO:66); ‘ | _ a

5 Leu Leu Glu Leu Arg Ser Asn Phe Glu Ala Met Lys Met Glu Trp Gin Ye Ser (SEQ ID
- NO:67); o




described in the text- Panel (b). shows an inverted i mage of (a) for ease
of viewing. Pannel (c) shows an enlarged area of the arragcisiepmost wth
fusion protein at 500 pg 1 spot. The signal: noise ratio for these spots
indicates that detection limts.(signal:noise ratios of3:1) would give a
detection limt in the order of 10-5spg protein per feature. 3 COctober
2005 WO 02/ 081683 PCT/ GB02/ 01623 27 Figure 6 (a) illustrates

di agrammat i cal I(;/l how solutions of Protein A, Gand L (18) expressed as

8

both C A8 Qu Gladen o GladlePhossii Aladeniby sMien TydRrodcby W4l IHis Val Thr
strept avgg,ggsﬁggj[)ﬁrg%%s de (12). (a) Solutions of Proteins A, Gand L (18)

expresse d NNtermnal fusion proteins were incubated with
the streptavidin-coated slide 5 (12). Antibodies (19) can be attached to
the slidg i i y. discrete spots by arraying with a solid pin device or
simlar. §%’h&%hi{6'd§eé§wilﬂlﬂ@ Sﬁﬁé?huLvaﬂei\euarrpﬂar Asp ProlGhgSerP it Giyns
(Protei ngg}ggnﬁmgb). at high densities. This was exenplified by binding a
goat anti-nouse Ab.conjugated to Al exa 488 and the image was acquired by

- 'scanning the slide with an emi ssion wavel ength of 485 rim and an

excitati vel t 520 nm .10 _(inset panel (b)) Figure 7 shows the
struct ur@bﬁ%ﬁ%“%%%éﬁ%ﬁ%ﬁi@mﬁp Joert Tt Byt Yl (Tihe Sei Ber whi ch
the S-D GRXSEAENO:7H);shown in bold type, the start nethionine codon

“is.shown in italics and underl.ined, the sequence encoding the peptide of

SEQID NO 2 is. 15 underlined, the anpicillin resistance bla is shown in

atr uet ok ap Tl AR SEUB R TR rRobrrprlm s (hIBING i th

annotations simlar to those used in Figure 7; 20 Figure 9 shows the

structurte o e DAN-6 DNA vector obtainable fromAvidity Inc. wth
annot at rr[\g‘?fs&é:l)ﬂ? I(?‘iFl Liey Gysdays Heshe Try 4dadindlys; MeFClybrp Hi Gip Mat Gijne

struct U(ﬁy@ﬁy%@?{ﬂ%ﬁ }%lé%ﬁor obtai nable fromAvidity Inc. 25 wth
S€ us

annotations simlar-to ed in Figure 7; Figure 11 shows the
structure of the pAC-5 DNA vector obtainable fromAvidity Inc. wth

ST ot uraeor e o Alp L MRE NS G R e ol R el P BIPLSs
- Gly Gly Ser (gEQ ID NO:89), _ s S .
where said pgptide 15 capable of being biotinylated by a biotin ligase .
_(ii) biotinylating said peptide of the fusion protein:
(iif) isolating the biotinylated fiision protein; .
(iv) applying the b_iotinj(latéd fusion protein to an avidin or stfepta\ddin coated non-
porous support; |
(v) forming an array of at least three different proteins on the support by either
(2) where the fusion protein comprises an antigen, carrying out steps (i) to (iv) the
desired number of times to form an antigen array; or .
(b) where the fusion protein comprises an antibody binding protein, applying to said
. protein, either prior to or after step (iv), a plurality of different antibodies or binding
fragments thereof.




Wi th annotations simlar to those used in Figure 7. 3 Cctober 2005 WO

02/ 081683 28 PCT/ (GB02/ 01623 Figure 13 illustrates di agranmesdidealsbys t he

expression of a protein, which is either an antigen, or an anti body

bi nding protein such as Protein A, Gor L, inaformin whichit, can be

used in the nmethod of the invention Q(Berein the two alternative positions

of the second peptide sequence tag ® shown. 5 Detailed description of

the Invention Step 1: Coning All genes expressed were cloned from cDNA

pr epar aty j Y ) each of the pAN and pAC series of vectors

(Avi di t?‘?ﬁi‘,‘%’%ﬁ?‘fheﬁ%ﬁ@mre used to express N-termnal 10 and -

~ C-term raguré Usihotraes diagramsmabsfie did axpessiohlvd afpusiemrwhiebis elthesaguence used

" was SEQ ID NO 2 shown, ghoye. The insert sequences were confirmed by DNA
sequenc AT SE AP SR y%ﬁ“%*ﬁl’(%"@b BrpteghAr HOr Eard2 fegaiaedich dyer sham

Phar anticgn B 04c8Ghihe thétfbd HPBRLSveHRIHMO t he manufacturer's nethodol ogi es. 15

Step 2. Expression Al fusion proteins were expressed under the control of

the tightly repressed Trc pronoter and is | PTG inducible. Al proteins

i in AVB. 100 .. (.Awi dit Col orado, SA E. coil
% R et AR e Rl 3 b R R s e
- gal Ugal iksing B2 niktapgentiboty Bl accoalbadetwith ankinBodinkint 6f @8 Mevendfn. St abl y

i nt egraﬁ:ed i£|t t he ghrom)some. Over expression of the BirA protei.n was
acconpl I &Y b@ﬂ#ﬂ tiegErmrally theratiaripent of expresseddusign priteigiated bir A
gene do t QUi datedarin Mt $din & I ! AVB 100
with I PT p?ﬁdslljl?igbl ea\%gct Or%@&vﬁcﬁgy%%%r anhggﬁh%ﬁ%&bt%gg%&f‘%&ﬂ& ty Inc, 25
. USA) al inyemidori.ndependent control over the expressed gene of interest and
‘the BirA levels. Strain AVB99 (Avidity Inc) was also used and is an E.
coil strain (XL 1-Blue) containing a pACYC184 plasmd with an

| PTG I neligadd fiuBiritds SRBRnRARYRY BrRIeR2EoR bPbbihd drtiges willh iRl 'FII8h:

sandwich with the secondary conjugated to a fluorescent marker such as Alexa 488 in

accordance with an émbodiment of the invention.

Figure 5 shows the results of a series of experiments in which a fusion protein
comiprising of GST fused to the fusion peptide was arrayed onto a streptavidin-coated
microscope slide at several concentrations, the lowest in the above éxample being
equivelent to'500pg / spot. Panel (a) shows the image produced by a commercially
available scanner using an excitation wavelength of 485nm and an emission wavelength
of 520nm. In this example, the secondary antibody was conjugated to Alexal488 as
described in the text. Panel (b) shows an inverted image of (a) for ease of viewing.

- Pannel (c) shows an enlarged area of the array support with fusion protein at 500 pg /
spot.. The signal: noise ratio for these spots iﬁdicatcs that detection limits (signal:notse

 ratios of 3: 1) would give a detection limit in the order of 10-50 pg protein per feature.




3 Cct ober 2005 WO 02/ 081683 29 PCTI GB02/ 01623 Strain AVB 101 (Avi dity Inc)
was al so used and is an E_coli B strain (hsdR, lonl 1, swk#be20080ntai ni ng
a pACYCl84 plasmid with an I PTG inducible birA gene to overexpress biotin

| i gase WwpBoéed) . 5 Expression of both biotin |igase andpdhepéimkan protein
was induced with IPTG (1 mM. Biotin was added at the time of induction to

a concentration of 50 M Step 3: Purification Biotinylated fusion proteins
were isolated by two separate nethods. 7These nmet hods can 10 - either be
used as alternates or were eonbi ned ag’a t wo- st age process where ultra pure
preparations were required. a) Purification usi nlg anti-fusion peptide

g

ant i bodi eEignrersee) ilkstrajesshiagramantipgliskowaplybrrrel Faiin B (andd- €18 C- terni nus
fust on PERbIS.dBobrc AN ABlfind s RR SR el iR Sarlifle the & and -

term nal TUsion proteins were ral sed_in rabbit. 1) I'n one of the

met hodol ogiepeviditeoant slidE(12r fa) SalutionsisEProtnecApbaindiaél 8) axprasshédds di rect | y

Bt var oc £ SENEAN Tesior BRI RN O ) JegrL e i’
pr ocedur ec2PYRARRALS (14)28R bd agxdnag td MRlsHEe WEhighlyaisa PR REeE bhyrdyiagt t i ng

and vortexing for approximately | mn and.were imedi ately plget_ted into

t he reactwitha selithein devipeenzimaar. Thesantibadica findrigthe divalsahproteys binding magnet

(Dynal WP - -£r0 i : was
renoved, ﬁgéﬁﬁéugég&’@%é%é%uﬁ’gfég ﬁ?lggggéﬁ%ées nig@% l.sg 5%3%1) l?%?u@%@ﬁ%ggaiﬁg&an anpl e
vol ume of ari-thodde Meb Wnfigatedtie Adewaf 488 4o the inapedvasmicqetted)bynbdagningthe? i n.
Af-ter usi t he magnet again and pjpetting off .t he supernatant t he washed
beads vvergl%faé@ P Wa‘felllf'é’grélhﬂ@l@ovﬁﬁﬁgﬁ?eﬁg?nﬁf‘ Vﬁ[?&@%’f?&tsgoﬁﬂ’f fer pH
7.4 t@yt %Hr@% concentration. 30 The appropriate anti body was dial ysed

into 0.1 M Na-phosphate buffer pH 7.4. The anount of antibody was
approxi mately 3 pg antibody per 107 Dynabeads (approximately - 20 pg/ng) and

the beadsFi\é\ﬁrree? Shows eesrt]rggtg.lrebgf the {)W—h Eﬂ\]z&%ctlor gf)lgjnagﬁefrgﬂl)ﬂ\}ﬁl% ¥8Sin
which the S-D box {(ASGGA) is shown in bold type, the start methionine codon is shown
in italics and underlined, the sequence encoding the peptide of SEQ ID NO2is
15 underlined, the ampicillin resistance bla is shown in beld type and the lacl® is shown

bold and underlined;

Figure 8 shows the sujucturé of the pAN-5 DNA vector obtainable from Avidity Inc.
with annotations similar to those used in Figure 7;

20 | L
Figure 9 shows the structure of the pAN-6 DNA vector obtainable from Avidity Inc.

with annotations similar to those used in Figure 7,

Figure 10 shows the structure of the pAC-4 DNA vector obtainable from Avidity Inc.

25  with annotations similar to those used.in Figure 7;

Figure 11 shows the structure of the pAC—S DNA. vector obtainable from Avidity Inc.

‘with annotations similar to those used in Figure 7;

30  Figure 12 shows the structure of the pAC-6 DNA vector obtainable from Avidity Inc.

with annotations similar to those used in Figure 7.




3 Cctober 2005 WD 02/ 081683 PCTI GB02/ 01623 30 i ncubated for 16-24 h at 37C.
with slowtilt rotation. After incubation, the nagnet was3Quesa2106 separate
the magnetic beads for | - 4 mnutes and the supernatant was renoved. ‘The :
coat ed weadmsues e washed four times (twice in xI PBS pH defchpngphat e
buffered saline] with 0.1%[w vVv] BSA for 5 mnutes at 4C) once wth 0.2 M
Tris-HCL pH 8 5 wth 0.1% (wv) BSA for 24 hours at 20C or for 4 hours at
37C (Tris blocks free tosyl- groups) and finally once in xI PBS, pH 7.4
with 0.1%[wv] BSA for 5-nminutes at 4¢¢ The Dynabeads M 280

Tosyl activated are thereby coated with the antibody. The cells expressing

t he fusi ofigpredBailnstekesi disgamstativahetht yspressiar oflbprotainitveisch i3 eitheramol d - 10 x1
PBS, pH 7.4 with 1%\B-40 .an rotease .inhibitors, after which the |ysate
s cont 1 ig 4R sty Gagng B3 Arolerha, S ds adSThRevErall eq by

i ncubat i ofin®e us&Ein the Bre@iR)dbfl & RiventidnwherSinthé P RERERIVe JosiBBRI of BE 2 hours
w th Dynabeads pre-coated with the appropriate antibody (0.5ngy Dynabeads
pr. | ysat ®condopeptidg scauenesliag gve shlpwa. Dynabeads were washed 3 tines in 1.5
m ice-cold PBS/ 1% NP-40 by using a Dynal 15 Magnetic Particle Concentrator
to collect the beads at the wall after each washing step. The fusion

pr ot ei n- abtthilatideseriptioni of the huvendonl ex was di srupted by adjusting the pH

to above §t. 0';. i;Eer nat ant was separated fromthe magnetic beads with the
Magneti c ncentrator and assayed for total protein
the\YON

concent r agjl gales@ﬁﬁﬁg‘dwr»aéﬂe Qbned AbHSIINA REREAIRsARLciVRiudERh BF
y mass spectronetry usi n[giﬁ Per Septive Voyager 20 . MADLI (see

identified
bel ow) . .andipAQ seriep ef veatorsdAvisditydoe| WA, These sverd wredyo wagesstN-tarmih

i ndi rgct |y st I e i retein A.and Protein G i ously:

1 rrrmb@lci s%lg (%F\etgé gus g%gﬁ g’%:eé&or? Sp%fg ﬁ‘ée\f%gggﬂ glﬁlan%pgg%a?qgg?ﬁrug?q Wigéﬁém' xture

of Dynabe@iNOR shoemabovanTh&jad eagendds ticeé Sorfinmdoy IS AReqttadingy

vortexing for 1-2 nj é; . The_ syper natant was renoved _fromthe beads using

a rragnetl?eéto%?%%‘ﬂ SH] rﬁ %‘Rﬁ’&ﬁﬂ“ﬁf} HlgaBage GAmershan PharmcinBiotichl e

buffer pHpdnnGRi3: '@gn&u@gc%{%.gpﬁﬁ@ﬂ%goﬁgg&o. 1 % (wv) BSA were added and
t S.

t he wash procedure O repeate ree ti

15  Step 2: Expression

All fusion proteins were expressed under the control of the tightly repressed Trc

promoter and is IPTG-inducible. All proteins were expressed in Vstrain AVB100

(Avidity Inc, Colorado, USA), an E. coli K12 strain [MC1061 araD139 delta(ara-

leu)7696 delta(lac)l74 galU galK hsdR2(xg my.) merBl rpsL(St")] with-a bird gene
20  stably integrated into the chromosome. |

- Over expression of the BirA protein was accomplished by induction with L-afabinos’e.
The stably integrated birA gene does not require antibiotics to be maintained, and use of
AVBI00 with IPTG-inducible vectors such as pAC and pAN, vectors (Avidity Inc,
25 USA) allowed independent control over fhe expressed gene of interest and the BirA

fevels.

Strain AVB99 (Avidity Inc) was also used and is an E. coli strain (XL1-Blue) containing
I a pACYC184 plasmid with an IPTG-inducible bird gene to overexpress biotin ligase
30 (pBirAcm). | |




The anti body was added to the washed Dynabeads and i ncubated with gentle
mxing for 10 - 40 m nutes. The supernatant was renoved GSktger2dde nmagnetic
wor kst ati on. The 3 October 2005 WO 02/ 081683 31 PCT/ GB02/ 01623 beads were
twice repuspsenrssed in 0.5 m 0.1 M Na-phosphate buffer plch/@sahial ning
0.01% Tween 20 and 0.1% (w v) BSA for protein stability. Supernatant was
renoved and the beads added to the |ysate m xture as prepared above.

Bi ndi ng of the fusion protein was per 9ormad at 2-8C for 10 mnutes to 1
hour. Approxinmately 25 g target 5 protéin per | of the initial Dynabeads
Protein G volupe was used tqQ assyre an excess_of _protein. |ncubation was
perform@%ﬂﬁgﬁlpﬁﬂﬁﬁﬁl‘%ﬁﬁl‘%%ﬁs ?%&e@ﬁ%dfﬁ?&e&\ﬁof‘@o?%g}ﬂiﬁo ""ijbi nmes as | ow
as 10 m nyi £9) coltRRiNAE FAE YEQRh Pinid wiB LA TEEGLRdANBe B d odn¥ 3ot € Was
removed fromthe fusion-protein-1g Dynabeads-Protein G conpl ex using the
magnet i ¢ ovasxrssabiotin ligess (Waghem)3 tinmes using xI PBS, pH 7.4 with 0.01%
Tween 20. 10 Bound fusion protein was best eluted fromthe

fusi on-protein-1g Dynabeads-Protein G A conpl exes by adjusting the pHto
above 59. Expretsibg FPvbihdidtheligid enid tedidion pritéih Wad gnddaed wihVIPPGr (il nitegl f usi on
protein. Supernatant was separated fromthe matgneti ¢ beads with the
Magnet i c Babn was addsg ¢ Eisttinag of indptionde ayencengalionphiC WMot ei n concentrati on,
concentration of fusion peptide and the protein was identified by mass
spectronmetry 15 using a PerSeptive Voyager MADLI (see below). iii) In

anot her StemplRurifieatidrei ns A, G and L nmi xtures were i nmobilised on to

sui tably prepare ipette.tips..T ntj bod s_incubat.ed wi t.h the pipette
s in ORI SRR Risabete SR bt SR mB P6, ToRse ek i b Top
(W v)10BSAith@betle@@s alfirdté S vidre COMBIneE AP & b itage pldtessoRidre dldi-meete tips
were then rinsed with 3 pipette volunmes of 50mM Tris-HCO buffer, pH 8.0
cont ai ni.MFEMRAWeNs WVREEGFIPOCand 0. 1% (W v) BSA. 2001 cell |ysate was
aspirated fromthe bottomof the tip either by hand or with a robotic

wor kst ation several tines to ensure the extraction of the biotinylated
fusion @ dheificaticiwesiogidti-figkatpeptidsantitbdiesded. The pipette tips were

rinsed with three volumes 25 of , 10pM Jris-HCI buffer, .pH 8.0 cont ai ni ng

0. 01% TuebRed Elanwf%dl@@!ﬁﬁ/rwms@gaf%ﬂm @gi@r?na#w CHEEPUSF H8d in hal f
a pi p8t t eyXitdbi EndYol RISl SRHIAREs b BRF BONRIIE: teffinalfis R prodids WRrdrafseat ai ni ng
0.01% Tween 20 by gently aspirating this aliquot up :

in rabbit.

i} In one of the methodologies, the anti C-terminal mouse monoclonal was
attached directly to magnetic beads using 2.4 micron magnetic beads with a tosylated
20  activated surface (Dynal Biotech ASA, Norway) as follows:

.- Coating procedure. Dynabeads M-280 Tosylactivated were resuspended by pipetting

- and vortexing for approximately 1 min and were immediately pipetted into the reaction
tube. Supernatant was removed from the beads using a 'magnet (Dynal MPC) to separate

25 the beads from solution. The supernatant was removed, leaving beads undisturbed. The-
beads were resuspended in an ample volume of 0.1 M Na-phosphate buffer pH 7.4 and
mixed gently for 2 min. After using the magnet again and pipetting off the supernatant,
the washed beads were resuspended in the same volume of 0.1 M Na-phosphate buffer
.pH 7.4 to the required concentration.
30

The appropriate antibody was dialysed into 0.1 M Na-phosphate buffer pH 7.4. The
amount of antibody was approximately 3 g antibody per 10’ Dynabeads (approximately
20 pg/mg) and the beads were resuspehded by vortexing for 1 min. The mixture was




t hrough the bottom of the pipette tip. The resulting solution containing
the fusion protein was assayed as descri bed bel ow. 30 i v Odtsbecados her
preferred nmet hodol ogy an alternative version of the biotinylated fusion

protei nwWagygeast ructed with the addition of a hexa H's f?@’ﬁ/(}lﬂigﬁ;éﬂ?xa Hi s
fusion peptide is often used as-a standard purification procedure and is

well known to those 3 Cctober 2005 WO 02/ 081683 PCT/ GB02/ 01623 32 skilled
in the art. Typically, cells were Iyseg in 5mL buffer per gram wet wei ght
of cells. The lysis buffer conprised: 2 nNBB (20mM Tris CL, 100nmM NaCl,
5nM | mdazol, pH 8.0) with 1 in 100 volune of 10nmg/m _|ysozyme, | in 100
vol une pr dncoksted lfQTHI6 4 pat 3726 otithaslpw(tidntottinnh g irmubaticn, thernngries ps

kt ai | t b t h
ggtcerglent Sug%dctﬁ?tssli’ FE (st ag%%&%ﬁéenﬁ?ﬁ}gam%@Hﬁ%ﬁ?&ﬁ%ﬁm‘%cef é))é\%\%re
| ysed for "[?;5 cﬁ?tﬂ&lb@ﬁs &Ier@@as’h@&fofhﬁghﬁdsl(gﬁlcpﬂmkﬁil’ﬂs plE7 4 [plhmphatebdﬁbyedaddi ng
Uea to a final .concentration. of 6M an t hi our ut
clarifi eds#inehaddGlyod whd B for § mmutgs af %‘%W}Cﬁé@ﬂl @%&I &ﬁéﬁé@%@& i ed
directky QR MW:(ke)) BORKRA HIRES d’00%é of Y hsifls B RO THS bRk EBBY losyl-~ | T

Proteins were |ncubat ed wth the nickel agarose beads for 15 m nutes and
t he non bigruipsandrfotady nntaalmm/ldthth:%ﬁtW!itﬁ 0.4% [wiv] BSAdopéminuigeatethashed

th t | f th 6M U
and 2w Ur o Dbl R T T 45t Beiapl Riued SR GRS Mooy ea “and
then diluted with a 20nM Tris HC, 15 1 OOr™M Nad , pH 8.0 buffer containing

10mM bet a_nercapt oet hanol .  Thi s step was - repe teg e.tines. %ﬂgl ly the
" beads wer dbageleepisting iy fvep& pEeigof pRiFTest weregs iutesindtegit ch” was

?O"M Tpi s, ligpg %MM% 10 4 dﬂar@iégnﬁhgﬁ)yoﬁqgﬂér wibEflelidpa588) . 20 The

proteins were éfuted sever ots of 20mMM Tris” HCl, 100nM Nad ,
pH 8.0 bméﬂtaﬁ)gedsﬂhﬁﬂ@mrfbeﬁmmutes vEhd kysate e\@atpmlmd bpéncobatiomdithe ol e.

The typi cal ent r.at e use ed th

o el P -S4 RSk Gt S ERPaRs T m bR E57 T bt 350 bt s bR
prot ei n WekhapRirRieh antiBody ( d%m%byﬁaﬁdaa@ pH3V4a6: fantiAy i oficallsy (vel ecul ar
Probes I nc Oregon USAI | n anot experinent, the biotinylated fusion

prot ei n wddynabesidamere wathad)3 dimpse L. 5f‘@} ieewpld PBS/1% NP-40 by using a Dynal
- 15 Magnetic Particle Concentrator to collect the beads at-the wall after each washing step.

The fusion protein-antibody magnetic bead complex was disrupted by adjusting the pH

to above 9.0. Supematent was separated from the magnetic beads with the Magnetic

Particle Concentrator and assayed for total protein concentration, concentration of fusion

peptide and the protein was identified by mass spectrometry using a PerSeptive Voyager
20  MADLI (see below).

if) In the second methodology, the antibody was attached indirectly to Dynal
| megnetic beads via Protein A and Protein G previously immobilised onto the surface of
the bead by the manufacturer.
25 . | .
| A mixture of Dynabeads-Protein G and Dynabcads-Prptein A were rcsupendéd by
vortexing for 1-2 minutes. The supernatant was removed from the beads using a
magnetic workstation as described above. 0.5ml 0.1 M Na—phesphate buffer pH 7.0
containing 0.01% Tween 20 and 0.1% (w/v) BSA were added and the wash procedure '
30  repeated three times.

The antibody was added to the washed Dynabeads and incubated with gentle mixing for

- 10 -.40 minutes. The supernatant was removed using the magnetic workstation. The




‘streptavidin marketed as Capt Avidi nTm (Mol ecul ar Probes, O egon, USA)

I mMmmobilised to a suitable surface. In this nodified forn ©ktolst2®@pt avi di n,
the tyrosine residue in the biotin binding sites is nitrated, thereby
reduci ngotobeségs y strong non-coval ent bond with 30 a Kapefr/dgh2/oM2s to a Ka
of 109M ;. The associ ation between biotin and Capt AvidinTm can therefore
be disrupted by raising the pH to between 9-10 as descri bed. below 3

COct ober 2005 WD 02/ 081683 33 PCT/ GB02/ 01623 i) In one preferred enbodi nent,
Capt Avi di nTM protein was attached to £dsylated magnetic beads (Dynal

Bi otech ASA, Norway) and was washed and prepared as described above. The
Capt Avi dibradnweeatviod r@asgdmdeﬁehd) $vad 9eldM Naqﬂaomha&sbufferwm conthingige

phoasphat e er, 0. 01% 0 and 0.1% (w v), BSA and
B e’ s ko Hariee AR andip S GHREBSAN: miordin pUBTRE SHbefiartus HPR od e
descr i bethd ASeadssich Roiehath WBkad ak GrépaRd 530S ABhﬂhigTMtﬁ@ﬁkﬁﬁ beads wer e
added at - a ratio of 0.5 ?/e nabeads per |ysate froml x 106 cells. The

sol uti on PRRtsin wesutsafoamed 28’ 1@ mipyfes 1 f dkpproxiggialy Adugdargathe

super pat r . g ]g@,g;] yg! el
WOI’I(S? at ?do?ér’lte%%eéhlfgﬁﬁgﬂ'é& ﬁ%lgkﬁ rwa%n Yed vf\:nathng‘? ree &‘Bgsastlofquots
~of 10nM TprowiniCheubafibrewas perfodmed mbmlmmd}o&lﬁfg&@mbe 2@th idtsbadewli ng t he

supernatant. The bl? in Iat(é;sd f usi on ereln i s detache fromthe
Capt Avi diFREHZEAW &Y UPGEARE! FRPCUBIE Giereenk I$1SWAM sodi um

bi car bonatgs e fifeusioR JFr&QngMBEﬁ@P%@& & BhfVEET: &P ndfeitent |y

agitating the slurry for m nutes at room tenperature.” The nmagnetic
beads mr@tk@nmdusﬁsh‘gi 3 Heesuging ki B pRst- Awidir)- @1 Tvwesn 28uper nat ant

cxamPe, Mo it hfhes, BRI R Bl Rols i R ol ol i o
Capt Avi d icomiplexenby gdititthgtthe Fxgads gsvelgemasd (eMHvengﬂharsulﬁﬁrﬁm cofi@inify @gon,
VO

USA) m xed with an equal ume of Sephar ose(r}r CL- 4B agar.ose (Anersham
Phar naci d1°8i Birdicd fusien profejn.  Junematant des seraryed rog) thesnagnetc beads Wil ums

made by SEEH pe phosphat e

buf fer, L%)Magﬂ%onf't%%% géﬁ%ghgﬁ)g m%}?}eﬁz%f&%alg? ?tgﬂllr%ﬂtng%fh# ﬁtgﬁon protein was
separ at ectoﬁa:anlmn@i of fusiem peptiderand thee fogtedbwas fdentifigd b:h nasnspegtapétyy  Unbound
mterkal 5 e'%rfdufvwmyggwgbmee 330 cot um

iii) In another example, Protcins A, G and L mixtures were immobilised on to
suitably prepared pipette tips. The antibody was incubated with the pipette tips in
50mM Tris-HCl buffer, pH 8.0 containing 0.01% Tween 20 and 0.1% (w/v) BSA for 60

20, minutes at room temperature. The coated pipette tips were then rinsed with 3 pipette

| volumes of 5¢0mM Tris-HC! buffer, pH 8.0 containing 0.01% Tween 20 and 0.1% {wiv)

BSA. 200y cell lysate was aspirated from the bottom of the tip either by hand or with a
robotic workstation several times to ensure the extraction of the biotinylated fusion
protein. The cell Iysate was discarded. The pipette tips were rinsed with three volumes

25  of 10mM Tris-HCl buffer, pH 8.0 containing 0.01% Tween 20 and 0.1% (w/v) BSA.
Bound fusion protein was eluted in half a pipette volume of 50mM sodium bicarbonate-
HCl buffer, pH 10.0 containing 0.01% Tween 20 by gém:ly aspirating this aliquot up
through the bottom of the pipeﬁe tip. The resulting solution containing the fusion .
protein was assayed as described below.

30

7- iv) In another preferred methodology an alternative version of the biotinylated

fusion protein was constructed with the addition of a hexa His tag. The hexa His fusion

. peptide is often used as a standard purification procedure and is well known to those




volunes of 10mM Tris-HCL buffer, pH 8.0 containing 0.01 % Tween 20.
Biotinylated fusion protein was eluted fromthe col um i hOtwigr 265 um

vol unes of 50mM sodi um bi carbonate-HC buffer, pH 10.0 containing 0.01%
Tween 20vo3dflodikds) | n yet another experiment, the CaptAvi gipiMia@ag9se beads
were immobilised into a pipette-tip and fusion protein binding and el ution
was perfornmed as described above 3 Gctober 2005 WO 02/ 081683 34

.PCT/ GB02/ 01623 Step 4: Protein ldentification Expressed and purified fusion
proteins were identified by peptide finrRger printing. Using nethods as
reviewed in Proteone Research (Edited by Rabilloud), the fusion protein

was di gestskiflediid thetarty I¥ipitaily hells egrd YysetbinSemtbuder ped gthmovet wadgti of atlised and

oL TSRS i Bttt L2815 oo e ™ ™

Per Sept i v NQ¥aOE M0 RHEnS BE SO SR 107y BB RNAIARASINE YrdMBBL Inhivkhe

resulting spectra of peptide nmasses were conpared with the anticipated
pepti de ficaganil frdlbivckenr protease mbitaiopr oedktay! sehd), ERPMSpeaagredptedtanol.t hns

- (GeneBio A . t.zerland lLa their bsi t. ex _as k. £om ep 5:

brot el B adoARClRAR, didtasat et Rpip BN e 0l vy JED

protei n waslly wefe\prdd 6019 mitnstapdB-398C.uti on and assayed for total protein
content using the BCA nmethod in preference to Bradford assay due to the
presence_ of detergents in the protein sanples. The concentration of 15

bi ot ny1 alceflufabBiciindhHeCicRatiRg HHRIMRIIE UHed 10Y FnifBRLaRAALN 3 clPld oy A S-S
| aliquot of tEe puri?ﬁeeg ?usi 0 prgdt@el n was renove roﬁﬂhe st ock

sol uti on dnduiesmcUbasoddtiomwas cliifakby sissiaptlavigh ad@@anetmiiltar paridithen pl at e

(Becktgn Dickenson, USA) . .The well S shed,.t hyee.times with 50mV
Trrr iBL o Ry o) ekt Srdiranaits R ABRISEY BidesheTiahu bl ocked
usi ng 1% (Pedtihs RS inbubiahel witheheHidle hodrede b2AdSFoRUS esinais ahd'®e ndh- ri nsed
three tines with 50mM Tris-HCL buffer, pH containing 0.01% Tween 20.

The i nobibndingprsiest iempvad by centsfugation-o g#a%asvermvaﬂmi eqtimss & ther an
anti N 1 SbRBlor A 1ABL buffer! EhpbRRhicl Wit G Utea 2 S0P0Na! AeiPthe' i 200! !
wash, 50% of the wash buffer was removed and then diluted with a 20mM Tris HCI,
15  100mM NaCl, pH 8.0 buffer containing 10mM beta mercaptoefhanol. This step was
repeated three times. Finally the beads were washed with 10 volumes of buffer, the
composition of which was ?0mM Tris HCI, 100mM NaCl, pH 3.0 buffer (without

urea/thiourea).

20  The proteins were eluted several aliquots of buffer (20mM Tris HCI, 100mM NaCl, pH

8.0 buffer), supplemented with various concentrations of imidazole. The typical

i’

-concentration range of imidazole used to eluted the bound protein was between 20mM to

500mM. The fractions containing the eluted protein were pooled.

25  b) Purification using CaptAvidin™ ( Mdlecular Probes Inc, Oregon, USA)
In another experiment, the biotiniflatged fusion protein wés isolated using a novel form of
streptavidin marketed as CaptAvidin™ (Molecular Probes, Oregon, USA) immobilised
to a suitable surface.  In this modified fonﬁ of streptavidin, the tyrosine residue in the
biotin binding sites is nitmted, thereby reducing the very strong non-covalent bond With
30 aKaof10°M™ 10 a Kaof 10°M™. The association between biotin and CaptAvidjnTM o
- can therefore‘be disrupted by raising the pH to between 9-10 as des‘cn'bed‘below-:




HCL buffer, pH 8.0 containing 0.01% Tween 20 and 0.1% (w v) BSA. The
wel lwas rinsed three tines with buffer and then probed w3tOatober2¥96i - r abbi t,
nouse nonocl onal 25. conjugated to Al exa 488 (Ml ecul ar Probes Inc, O egon,
USA) angothmsskonal nmeasured wth a PerkinEl mer Flight §dpepesqagnce pl ate
reader. A standard curve with known anmounts of G utathione S-transferase
expressed using the expression systemdescribed in US5723584, US5874239
and US5932433 was used for calibration in the range of 0.1- 500 pg of
~fusion protein per well. 30 3 Cctober 2005 WD 02/081683 PCT/ GB02/ 01623 35
Step 6: Manufacture of protein gljays a) Creation of Streptavidin coated
_ microscope slijggn oMk prefeeabpanbditient, Captadding Y bratin el aithdhied tovRiselatddr St
i mged on a variety of conmercially avajlable slide readers using an

“exci t at i.omagrelie besdst(Pysal BigsahAaify ay pandwas vatked 20¢ PERgied 28f 520nm t o

assess t htgcsgxﬁéa%%ége.m%&ggptﬁgﬁfiﬁ%aﬂdr&aas wile WRiHA Aftdifeof Mpii@en The

streptavi din coa were rehydrated with x|l phosphate buffered

s?l i ne at g:inhtte prxoz&i)hﬂa;bbffredliﬂﬂ.@tbminm%(?oB%ST\?cEnﬁ?mﬂi0&1?%&1%& Bﬁ;hemh]t _rgt ion
of approxj mate re .spotte nto the surface o e e
si g <BE eupeamaan s deprdf ot Bt E PRk S Bab Rtebith o e Bbet B s
Canbr i dgeandife piadfiaed 889. w’r%?maidﬁff Modoled DeadLWere Bliged &tla réio ¥EG.SinRg ubat ed
at roomtenperature in a humdity-controlled environment for 30 mnutes.

The sl i deDyrabeadsaner ixspiediam y sk jsekds. Wl sokutionppias ingybatedawighyegndieni ng 0. 01%
Iv) T . d i i i ' 0 BSA f
10 15 a0 s 10 iRhR] TRY LAl L eRBNEd LR M Haghiate 050 o0

(W v) Twessin@dmagmslicterkstatiar fiztaantiBidtedh AB4, Norway) pndmashizddyittothrashoi ce
di luted 1:400 in_xl .PBS, 3 i ni.ng.0. 019 0 and 0.1%
(i v) 1 GBsatliayptsgt 40 drsafch ga&efapﬁ:#-@f%@%% ‘%f‘%ﬁg@% et g3ne

i mmunogl oQihkindgint. € 9. dil uted serum sanples. The slide was then rinsed in
xI PBS, pH 7.3 containing 0.01% (wv) Tween and 0:.1% (w v) BSA and 20
i ncubated with an appropriate secondary (for exanple nouse anti-human |gG

g? nocl o ”%ﬁ@ii&ﬁ%& %1sti(9n ;')Al‘*lo e)l(r?is4c§e§acfnl:\{1b hS&%Q baﬁﬁ&’\%ﬁm Q&)tecf &Egﬁéﬂ% de;t ection
beads by adding an aliquot of 50mM sodium bicarbonate-HCl buifer, pH 10.0
15  containing 0.01% Tween 20 and gently agitating the shurry for 15 minutes at room

temperature. The magnetic beads were removed using the magnetic workstation and the

supernatant containing the biotinylated fusion protein was retained.

ii) In another example, the magnetic beads were replaced by creating mini
- 20 columns of CaptAvidinTM conjugated to agarose beads (Molecular Probes Inc, Oregon,
| USA) mixed with an equal volume of Sepharose® CL-4B agarose (Amersham
3 Pharmacia Biotech Ltd, UK) to increase the bed volume with mini columns made by
pouring the slurry into pipette tips in S0mM citrate phosphate buffer, pH 4.0 containing
0.01% Tween 20. Biotinylated fusion protein was separated from cell lysate mixture by
25  affinity chromatography. Unbound material is eluted from the column with 10 column
volumes of 10mM Tris-HCI buffer, pH 8.0 containing 0.01% Tween 20. Biotinylated
fusion protein was eluted from the column in two column volumes of 50lisodium

bicarbonate-HCI buffer, pH 10.0 containing 0.01% Tween 20.

30 ' iii} In yet another experiment, the Captzf'widinTM agarose beads were
immobilised into a pipette tip and fusion protein binding and elution was performed as

described above.




I mmunogl obulins in serum for exanple). The slides were then i naged at
excitation/em ssion wavel engt hs of 480/520nm for the Al exacd@B20enj ugat e,
although one skilled in the art can appreciate that nmany such secondary
Abs wi t ,.ety of 25 | abels (colorinetric, alternatiy rescent,

r adi ol ;‘g%?f/gﬂ%gre chem [ um nescent) could be wused in i tsp%gf(gl%:og&%ﬁ exanpl e
of the results obtained is illustrated in Figure 5 hereinafter. c

Manuf acture of antibody arrays 30 Creation of a universal antibody acceptor
| ayer Proteins A, G and L from Streptdoccus aureus were cloned into the
expression vectors pAN-4, pAN-5 or pAN-6, pAC- 4, pAC-5 and pAC-6) and were
expr essedtgmdt Byoteid {dedtifigegiodescri bed above, resulting in both-CG and

N-t er mi f usi teins.which. 3.0ct 200 02/.081683 .
b B0 6 PR R BIERH RSp berolkii 1 s toSied B edide HTasG AT H0R cUsing
St r ept avifithodsQaliede Wt & OOt Rdselfeh (RETQI BPRAKIHoWM)! fhe Fusidabidtedn Of fusi on

proteins (both G and N- termnal fusions) off Proteins A, Gand L in xl
PBS, pH ™ digestedowititeysimthongsyiing peptidersolutiprevasidespdicd ied eonenatsdt ed at

m tee rat_us- f; ' L )tV .ol | ed
et G BT (Bl VA s APk phidg ot g ofaRED | 0
Sodi um Aplution and apwlicd ts haarget pilated fralmed PaSepivaiéomget]  anawispéct@immapher e

to pr t dryi t c.until ired. . Printi ti body arra 10 The
i ver arand apt P AR e ot et EE 0 popl RS v r Ry eGPl 1 1 er ont
cl asses Ghe mﬁmiﬁab&pﬂe@ﬁa@ﬂggérmﬁﬁef&h@%o%wg%m%ﬁﬂau rthgsude a

Protein AL Gor L binding “site. Antibody preparations are difTuted in Ix
PBS, pH 1Cendbiatifpniwidzegandosiathervebsite (Wvnhexnasy.egitbn of 0.2 - 10 ng /m .
The ti body solutions were applied to the universal " antibody acceptor -
| ayer with solid pins with a tip dianmeter of between 100-150 m crons 15
- ( Bi or obot3tes5: Featht asdgye(nottlisayiodand or with a robotic system The slides
were then blocked with 1% BSA in xI PBS, pH 7.3 containing 0.01% Tween.
Sl'i des wet &-Srilpdiggot ofjthepyrified,fusiopprotein pyas rgmewet Gpm;thgystoclosodytionsad and 2nvi
Sodi um Az] ' C 4 1 ' | her e
(Lo pr ecgar%]%?ac?;ﬂ/ﬂ r%\@l gr{)teZ[i:&ann%t uSing Z@éﬁ% d&@{h%h WhR L3 S Brtfofd ARAP

due to the presence of detergents in the protein samples. The concentration of

15  biotinylated fusion protein was determined by immunoassay as follows; A 3-5 pl aliquot
“of the purified fusion protein was removed from the stock solution and incubated in a
black, streptavidin-coated microtitre plate (Beckton Dickenson, USA). The well was
washed three times with 50mM Tris-HCL buffer, pH 8.0 containing 0.01% Tween 20.
The well was blocked using 1% (w/v) BSA in the same buffer for 30 minutes and then
20  rinsed three times with 50mM Tris-HCL buffer, pH 8.0 containing 0.01% Tween 20. -
The immobilised bioﬁnylated fusion protein was incubated with either an anti_N-
terminal or anti C-terminal polyclonal antibody raised in rabbit diluted into 50mM Tris-
- HCL buffer, pH 8.0 containing 0.01% Tween 20 and 0.1% (w/v) BSA. The well was
rinsed three times with buffer and then probed with a anti-rabbit, mouse monoclonal
25  conjugated to Alexa 488 (Molecular ProBes Inc, Oregon, USA) and the signal measured
' with a PerkinElmer Flight ﬂﬁoresc;enc_e plate reader. A sténdérd curve with known
amounts of Glutathione S-transferase expressed using the expression system described in
USS5723584, US5874239 and USS932433 was used for calibration in the range of 0.1 —
500 ug of fusion protein per Well._ -
30




. 20 Scanning as described above for antigen arrays produced the sort of
results which are illustrated in Figure 6. Step 7: Label$Oagecmpl ex -

m xtures of proteins with fluorescent dyes 25 Typically, protein sanples

- were pggg@b@g_ﬁy solubilising themin a variety of buffegengﬂgﬂnggtergents,
dependi ng on the biological sanple. Many sanples required aggressive

sol ubi l'i sation procedures requiring the use of non-ionic detergents and 8M
urea, simlar to those used in the preparation of proteins for the first
di mensi on of 2D el ectrophoresis gel s.35For exanpl e, the solublization

et hodol ogy invol ved honmpgeni zation of the 30 sanple into solution

cont ai ni Ngted ¥ AR nRrUMGBR.aris 7. 6 With either 7 Murea and 2 M

t hi ourea or 8 Murea. Buffers containing primary am no groups such as TRI' S
and gl yci@eCieatipmif Strantavidiniconied micTos@RENYES and were therefore av0|ded

The pres fs azide or

t hi nerosifpfca%f% o?’%\’? ?@%%‘Pg’gt&%o‘g%dé‘%@\%ﬂ%‘ %&il‘gg% A 02/ 01623 37

‘protei n | @aghéicihgly aHikbrallidbidadesdispzaneixniation wartenghugddOan 30d,2000g t o
rermve cellular debris 19@ non-sol ubi li sed rrafﬁ]gl al..and the m xture was

i mredidat eSSHgR Raxe en&ébﬂ% O&5Eha eoefveﬁ?ec?f‘g PR bi ol ogi cal sanpl es
were labelled with a fluorescent tag prior to incubation with the antibody

~array as prepared above Clearly, those skilled in the art will recognise
t hat ot het anpkcwfe ¢lAnhpen amyshe applied to the techni que such as '

radi ol ab ch ' n r or ecent
dyes can héﬁ srsi!‘%bf?é"c@b%qa?eergas 1@%§§'n’te fgﬂﬂdgéfgé leldﬂcﬁﬁ)%@% %‘F@%ﬁd gil g i HU ve
the use of. BCPiinﬂéﬁjbx&i@lm@msﬁcﬁﬁﬁrbteﬁe; #lyesndehmatiehafappRidmamty budl ol ech Ltd,
-UK). Dye | abelling of conplex r@t ein mxtures, was unpr edi ct aﬂléeo_and had

to belooptvvmweerterdcﬂntceﬂve Fukigqseotdhe gids usHiecsiolid g rEb agnAippPieEp the

bi nding o hﬂi‘@ﬁp regeps of ten
reduced { e an@égﬁoﬁﬁ%’&%@?{éai n glrbgthéllg %s suc Wrﬁﬁa}%&t g?/n‘gmere no | onger
recognisegmbywa1ﬂ5wawaunmbﬁnmm@mannéhodyumﬁﬁewmnuuﬂatmumennsnt%méﬁnended

procedure is desi gned to | abel of el ggﬂ | ar pr.otein |
{01'P) 1t mimies R hvten Spiosll vubbahauhaa P PHE? otiputte C6F
(v/v) Tween and then blocked by incubating the slide with 1% (w/v) BSA for 10 .
15 minutes. The slide was rinsed with x1 PBS pH 73 contammg 0.01% (w/v) Tween 20

- and then incubated with the primary antibody of choice diluted 1: 400 inx1 PBS, pH 7.3
containing 0.01% (w/v) Tween 20 and 0.1% (w/v) BSA, or a complex biological mixture
of proteins containing immunoglobulins, e.g. diluted serum samples. The slide was then
rinsed in x1.PBS, pH 7.3 containing 0.01% (w/v) Tween and 0.1% (w/v) BSA and

20  incubated with an appropriate secondary (for example mouse anti-human IgG
mionoclonal conjugated to Alexa 488 (Molecular Probes Inc) for the detection of

" immunoglobulins in semin, for example). The slides were then imaged at
excitation/emission wavelengths of 480/520nm, for the Alexa 488 conjugate, although
one skilled in the art can appreciate that many such secondary AbS with a variety of

25  labels (colorimetric, alternative fluorescent, radiolabelled or chemiluminescent) could be
used in its place. An example of .the results obtained is illustrated in Figure 5

- hereinafter.

¢} Manufacture of antibody arrays

30  Creation of a universal antibody acceptor layer
Proteins A, G and L from Streptococcus aureus were cloned into the expression vectors
pAN-4, pAN-5 or pAN-6, pAC-4, pAC-5 and pAC-6) and were expressed and purified

as described above, resulting in both C- and N-terminal fusion proteins which were




nol ecul ar wei ght of 155,000 daltons. In the present invention, an average
dye / protein 20 ratio above 2-3 was found to interfere w Otioleh2905

anti body-antigen reaction for many of the proteins studied. It was
determ the DIP ratios could be sinply controlle in
differegﬁggﬁﬁ%%%trations of protein and different bufferggﬁﬁﬁﬁﬁﬁggg

- Altering the protein concentration and reaction pH changed the | abelling
efficiency of 25 the reaction significantly. Optinmal |abelling occured at
pH 9 and by reducing the pHto 7.6 reduced the dye / protein ratio to
‘between 1-3. Higher protein concentrations increased |abeling and so the

control ObidfnPhel i 95 GRR AldeSdbMaabe s Bifepriilih @ozﬁ@d nﬁér’o§do§§’shde§0| utions
of up to 10 g/gl of a single protein species gave d Erotel nratios of
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wer e several concen ons In X
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gentle agitation. Labeled protein nust be separate romthe Ss

unconj ugaf &durtifeequiredr to i ncubation with the anti body arrays. The

manuf acturer recommends separation from unbound protein by gel 5

pernmeati on, however, due to the presence of nenbrane-bound proteins with
poor soI anhng:ynrtbbufsaﬁ-hﬁp was replaced by sinply adding an excess of

gl yci ﬂi t he soI ution to halt the reaction. The |abeled protein sol ution
was | ehygsal gnibadyinereptor laysrurasaisedio altashp yaxiefy of diffvent csseseki dual

L;ﬁ?pﬂlyzt O IO AR MG Mok fo B Tk A O B bindipe

E) 1937) 10siten Asttibodly puepaadﬂyms amadlluedmvb:dPB{j! ol &t heapitrining QUBIRS Toveemid h Sl\/gz
Bi 0 | P

o s BBt 2 o Wil Bhe FGERY S0Pt P aeh Lt i S ehAT % e

maxi num aﬁﬁﬂbhﬁﬁ&@?ﬂdﬁﬁy& With Golid Fibls/withl t§f dikfe P BEBE W 10M35@nidyss and
protein were calcul ated. The extinction coeff| cient wll vary for different

pr ot ebhs ierobetics, Eembrides K )dwdiang e withorebotis systsmp| Bhe sHdes weesstherThe rat i o
blocked with 1% BSA in x1 PBS, pH 7.3 containing 0.01% Tween. Slides were rinsed '

with the x1 PBS, pH 7.3 containing 0.01% Tween and 2mM Sodium Azide and were
stored in sealed containers in a moist atmosphere (to prevent drying) at 4°C until

_ required.

20 . —
Scanning as described above for antigen arrays produced the sort of results which are
illustrated in Figure 6.

Step 7: Labelling complex mixtures of proteins with fluorescent dyes

25  Typically, protein samples were p}repared by solubilising them in a variety of buffers and
| detergents, depending on the biological sample. Many samples required aggressive

solubilisation procedures requiring the use of non-ionic detergents and 8M urea, similar
to those used in the preparation of proteins for the first dimension of 2D electrophoresis
gels. For example, the solublization methodology involved homogenization of the |

30 sample into solution containing 4% CHAPS, 50mM PBS, pH 7.6 with either 7 M urea

" and 2 M thiourea or 8 M urea. Buffers containing primary amino groups such as TRIS

and glycine inhibit the conjugation reaction and were therefore avoided. The presence

of low concentrations (<2%) of biocides such as azide or thimerosal did not affect




of the average nunber of dye nol ecul es coupled to each protein nolecul e was
calculated as follows: 20 Cy5 / Protein ratios were cal cuP&ebkr2®sng nol ar
extinction coefficients of 250,000 M 'cnvl at 650nm for Cy5, and 170, 000

M'cmwatnAgRem for the protein mixture. The calcul at iP?ﬂ/(‘!?o%m?&Er ected
for the absorbance of the Cy5 dye at 280nm (approxi mately 5% of the

absorbance at 650nm as per the manufacturer's product data sheets. [Cy5
dye] =( A650) / 250000, [ protein]=[A280- (0.05 x A650 )] / 170000, (D/P) final
25 =[dye]/[protein], (DP) final =[0.68 x (A650)] | [A 280- (0.05 x A650
)]. C3 / Protein ratios were cal cul ated using nolar extinction

coef fi ci eprogirplabelBg. 0DRE ddiubilised protembmmehoifupdieatCP0dy ¢o samebve 20IEEr M'' cr n'

at 280nm for_ the protei, re used i this exanple...The cal cul ati on was
corr ect eddgbgs @%@%ﬁ%@‘ggﬁd@atﬁﬁﬂ% lxé‘l‘reé’ﬁfﬁﬁ%“?@"’(t‘gb&%ﬁlﬁ%nat ely 8% of
the absorbance at 552nm ). [Cy3 dye]=(A 552 )/150000, [antibody]=[A 280-

(0.08 x A552 )] / 170000, (DIP) final =[dye]/[antibody], (DIP) final [I.13
X (A552 )ComhipleARSures@f ORtEnAEEm t)i?ipg@al[@amﬁmwge(b@eué edhpsscay

PCT/ 2/ 01623 Ste 8: .Det i nation of ot ej Xl eSS usi ipod arra
e Oya anae Ptk Bt Byct i MeRnsa Pl Rrbhdlef fod (> €18y Blole AL OF, 2
based on fnhBe alyill fecppfiseethik dthdrifofinsieftiabels cadtbadpplied tolthe©@ahhiqué sbdheasni xt ur e
was i ncubated with a antibody array that |y beepn rinsed with

\ d prevjo
several  SRlabg NG RREmERIespRRsand kisual iyes. Cowthery Aher THOBRSRtRHSS AN The

| abel | ed LB i HE Brodas | ncubated at 30C for one hour in an autonated
slide pro@%ﬁ%ﬁé%f&ec%%o UK Patent Application GB 0028647.6

(unpubl i shed). The slide was then rinsed with 10 slide vol unmes of x|l PBS,

pH 7.6 containing,0.01% Tween, The skide e dried.by.cenirifugation and
rmgetd  CHER PG FrFRatmes s Loy Gy 0 e R S Chms | he
manuf act Upigkmecid BiARA @i UK).PD9E RAMIES of thmpxra®ih wdueatat | ed protein
rati os were anal ysed normal i sed to a nunber of mar kera‘:;r)ro_t ei ns such as

actin andungspipbiewd g‘ﬂ{]d_tﬂﬂi@ oppprwdder sach synerafidnelogisal sampis. Anepifisalbpar ed
tissues Of, Bmﬁ*gg éyd?l: %lé:cﬂlqsﬁg‘ &iis via Hsrddi %ﬁth fink @ﬁﬁ{ﬂ»}g,gﬂeﬁ PRluced -
Fty of t sat | i

appl i cabi Ar S normal i on strategy between erent tissue types
and ot herthbhntigegicitglof sergih proteias sueh thaehdyoverk nodbhgee cavbgmiteddlby @l | pr ot ei ns

vary lcsonsﬁggtgo%ﬂ Xntibody.

The manufacturer’s recommended procedure is designed to label 1mg protein to a final
molar dye/protein (D/P) ratio between 4 and 12. This assumes an average protein
molecular weight of 155,000 daltons. In the present invention, an average dye / protein
20 - ratio above 2-3 was found to interfere with the antibody-antigen reaction for many of the
pr_ote‘uis studied. It was determined that the D/P ratios could be simply controlled by

using different concentrations of protein and different buffer pH values. -

Altering the protein concentration and reaction pH changed the labelling efficiency of
25  the reaction significantly. Optimal labelling occured at pH 9 and by reducing the pH to
7.6 reduced the dye / protein ratiov to between 1-3. Higher protein concentrations
- increased labeling and so the control of protein concentration was also found to be
critical. Solutions of up to 10 pg/ul of a single protein species gave dye / prét’ein ratios
of 10-14, so more appropriate concentrations were found to be 0.1 — 1.0 pg/pl. A
30 typical method was as follows: complex protein mixtures preparéd as described above,
| were diluted to several concentrations in x1 PBS buffer, pH 7.6 containing 0.2% CHAPS

~ to achieve an average protein species concentration of 1.0 pg/ul (total protein - -




15 fromtissue to tissue. The potential of protein arrays has been

di scussed for nmany years and clearly is a much needed t o08lOctoli§n@005r obl ens
Wi th expressing, purifying, assaying and in particular, attaching proteins.
to soli rous surfaces have all proved difficult pr 20 -
sol ve. $ﬁ?gﬂgﬂa?he novel exploitation of the vector tech Sﬁgg@gﬁgégribed I n
patents US5723584, US5874239 and US5932433, the present invention provides
a nmethod for the preparation of both antigen and anti body arrays that

all ow researchers to now, apply these t38chni ques with greater success. 25
Al references nmentioned in the above specification are herein incorporated
by ref er enescentlifitwadidhé keat bPHG-100pd/ND THeGRERIN OB WA TInMYaled2®

apparent to those skilled in the art wthout departing fromthe scope and
spirit of regs tempespuredar SAmimgerjivith sengtany gantlorgitation. bakaledprotain pagt | n
-connectio ] L | A | d

under st oo% e}t%léaa% t%:(}lg g'olﬁﬁ@g rkl%écgsﬁ F&gg&gﬁ%??%e ou qu ﬂiﬁgpaﬂb e %ﬂ@éefn leg%l% ed to
such speciafrays. Atheanbadaommet ecomneadssepamtion fonrosbdundaratembyaiel t he :
descriged nodes far carryingwgut the invention, whjch are qbvious to those
skilled i ReER@Ugpihowsyer, iye i, the gresenasot peombrang-heundsprgisinsgyith pROTs o| | owi ng

clai ms.  s\YoMBildMiilostd Was RPRIce0P S addh g ulYBx (B BPHydine fo KB 58RHRK0

formng an array of proteins selected from antigens of antibodies; said

net hod cokplt thsiraectione The dgbeledipratein splusioprweassinenpated far a Sl harinuteetd | a

fusion -pr E%e(ip Lch iﬁ%? | ther, (&) ,an . antigen or )eo@N. .ant i body
bi ndi ng p(rgo el tr%l\,én#lﬁlg‘éag%?ggsé pe%?el 5 h%\%’ F%?S pﬁ%te{ng vgege 5%35103? Qgcﬁdg%%l ch
pepti de cdniter apmipaintion Feecdyedvsealivasmeved uSmeHendteod of Unlit et al (1997)
LXi X71X3x4X5 7X§QgX1O (SEQ ID'NO 1). 10 where Xi is a naturally qccurring
ani no 'dci ¢ W Ei&ee § WIS FRmRaY sy vergitincubsiion Wik SM-Lberdy (Bipdd, Edei ne,
val i ne, isggjsgucine, tryptophan, phenylal anine or tyrosine, X3 is
phenyl al anine or leucine, X4 is glutamc acid or aspartic acid, X5 is
al ani ne,” glycine, serine or threonine, X6 is glutam ne or nethionine, X7
'S 150l eUGHD ol e PO B/BY ratio was estimated as follows: a portion of the labeled

protein solution was diluted so that the maximum absorbance was 0.5 to I.5AU. Molar

15 concentrations of dye and protein were calculated. The extinction coefficient will vary
for different proteins but is a reasonable average to use for complex mixtures. The ratio
of the average number of dye molecules coupled to each protein molecule was

calculated as follows:

20 - Cy5/Protein ratios were calculated using molar extinction coefficients of 250,000 M~

2

dem™ ar 65Qnm for Cy5, and 170,000 M"'cm™ at 280nm for the protein mixture. The
calculation was corrected for the absorbance of the Cy5 dye at 280nm (approximatély
5% of the absorbance at 650nm) as per the manufacturer’s product data sheets. [Cy5
dye}=(A650)/250000, [protein]=[A280- (0.05 x A650 )]/ 170000, (D/P) final

25  =[dye}/[protein], (D/P) final =[0.68 x (A650)] / [A 280- (0.05 x A650)].

- Cy3/ Protein ratios were calculated using uiolar extinction coefficients of 150,000 M
'em™ at 552nm for the Cy3 dye and 170000 Mcm™ at 280nm for the protein are used in |
this example. The calculation was corrected for the absorbance of the dye at 280nm |
| . 30 (approximately 8% of the absorbance at 552nm). [Cy3 dye]=(A'552 Y150000,
o [antibody]=[A 280- (0.08 x AS552 )] /170000, (D/P) final =[dye}/[antibody], (D/P) final
={1.13 x (A552)] / [A280- (0.08 x A552)].




15 valise, Xg is gh tarnic acid, |eucine, valine, tyrosine or isoleucine,
Xg is tryptophan, tyrosine, valine, phenylalanine, |euciaecamd20080l eucine
and Xio is any naturally occurring amno acid other than aspartic acid or
glutanuﬁoggmgmnwhere said peptide is capable of being Bieidgnlepdgd by a
biotin |1 gase at the |ysine residue adjacent to X6; (ii) biotinylating said
peptide of the fusion protein at the |lysine residue adjacent X6; 20 (iii)

i solating the biotinylated fusion protein; (iv) applying the biotinylated
fusion protein to an avidin or strepta¥ din coated non- porous support; (V)
form ng an array of at least three dlfferent proteins on the support by

ei t her (.-m..emammhmnh st fgmoteinOdxeires pimgsmtibedy aTays gen, carrylng out

steps(1) i,red nunber of i mes. t form n arra

or “(b) uteehbiled s A P RU O e B TS Bl e in TRt ey i P b o
appl yi ng p@ Sitbidin @6 &idrmiféd ARveP 10041 dﬁh@hnﬁﬁk&ﬁasﬁh&ﬂ)a{dd\@mh ad pl ur ality
of dif erent "antibodies or binding fragnents thereof . 30 2. A nethod

accor di nqutibody axray thatbiad pe¢vioustiebesainsgd vwath seyeal S!JdNGDOhmil@ Oé'é‘;ilI d&teat from
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Leu (SEQ ID
approach is suitable for similarly prepared tissues or other biological samples, care must

be taken on the applicability of this normalisation strategy between different tissue types
and other biological samples, since the totat cell content of all proteins vary considerably

15  from tissue to tissue.

The potential of protein arrays has been discussed for many years and clearly is a much
needed tool. The problems with expresshlg, purifying, assaying and in particular, |
attaching proteins to solid, non-porous surfaces have all proved difficuit problems to
20  solve. Through the novel exploitation of the vector technology described in patents
- US5723584, US5874239 and US5932433, the present invention provides a method for
the preparation of both antigen and antibody arrays that allow researchers to how-apply

these techniques with greater success.

25  All references mentioned in the above specaﬁcatlon are herein incorporated by reference.
Other modifications of the present invention will be apparent to those skilled in the art
without departmg from the scope and spirit of the invention. Although the invention has
been described in connection with the specific preferred embodiments, it should be
understood that the invention as claimed should not be unduly limited to such specific

30 embodiments. Indeed, various modifications of the described modes for carrying out the

- inve_xition, whi_ch are obvious to those skilled in the art; are intended to be within the

scope of the following claims.




- NO 57) 20 NEt Ala Ser Ser Leu Arg G'n Be Leu Asp Ser G n Lys Met G u Tigggopy

3
’1

Arg Ser Mi Ala Gy Gy Ser (SEQID NO73); Met Ala Hi s Sarodogs2d@ Pro Be
Phe Asp Ala Gn Lys Ile Gu Trp Art Asp Pro Phe Ay 25 @y Ser. (SEQ 1D

NO 75); Met- Ay Pro Asp Leu Val Asn Ile Phe Qu Ala Gn Lys Ile Qu Trp lis
Pro Leu Thr Ay Gy Ser (SEQ ID NO 76); 3040t Al a Phe Ser Leu Arg Ser Ile
Leu Gn Ala Gn Lys Met Qu Leu Arg Mn Thr Pro Ay Ay Ser (SEQ ID. NO 77);
AMENDED SHEET 30- 06- 2003 L. 3 October. 2063-A4BMS\et Ala Gy Gy Leu Asn Asp
lle Phe Qu Ala Gn Lys Ile Qu Trp His Au Asp Thr Ay Gy Ser (SEQID

NG 78); Met SeI SerAﬁya&hd@@f ¢ . a Lys.lle Qu_Trp H's
- Ser Ala Tyr % E f’% Ser (%Eﬁm o aﬁ%’f 5?&0%#5 %llezfteggc"ﬂlaé}n&% opyntikadies; e
‘Leu Gu Ala G dL‘%t foraprising eﬁilt@ssér Hs Pro dy Ay Ser -(SEQ Ig
NO 80); 10sMet, | e Phe £ Ala Gn Lys Ile u Tr
I11s {/al dy L(gg%egg;@eg ?l"%l’%%ﬁ ’r"@ N@S%Pfotfyl Wbtchﬁzpmpamy@het@a & o AS p
Il e Phe Asp Alatiggnori(yparBentiBody b r (.SEQ I D

i P e it S8 15 poitdt bl 30 SDpdp 11

NQ 83); Met AI Phe Hi s
Ay Pro Lys-& y':ls &%%?P@E@nmww 2350 acitisequishee G'S(E@IBNQL] dy Pro Be
Phe Gu Ala G n Lys Met Qu Trp Arg H's Phe Val 20 Ay Gy Ser (SEQID

NO. 85) ; rp Ser Leu Lys Pro Ile Phe Asp Ala On Lys Ile Qu Trp H's
Ser Pro Gy_g{‘% m KEXNO: 86)SEQ ID NO 1) _

| where X; i 15 a naturally occurring amino a<:1d X is any naturally occumng amino acid
) ‘ other than leucine, valine, isolencine, tryptophan, phenylalanine or tyrosine, X; is
phenylalanine or lencine, X, is glutamic acid or asparhc acid, Xs is alanine; glycine,
serine or threonine, X; is glutamine or methionine, X is isolencine, methionine or
15 valine, X; is glutamic acid, leucine, valine, tyrosine or isoléucine, X, is tryptophan,
tyrosine, valine, phenylalanine, lencine and isoleucine and X is any naturally occurring.
-amino acid other than aspartic acid or glutamic acid: where said peptide is capable of
being biotinylated by a biotin hgase at the lysine residue adjacent to Xg,
(1i) biotinylating said peptide of the fusi
20 (i) 1solatmg the b1otliyfated fasion p:oz:: o el i e
(iv) applying the biotinylated fusion protein to an avidin or streptavidin coated non-
porous support;
| ) : (v) forming an array of at least three different proteins on the support by either |
(2) where the fusion protein comprises an antigen, carrying out steps (i) to (iv) the
25  desired pumber of times to form an antigen array; or
(b) where the fusion protein comprises an antibody binding protein, applying to said

protein, either prior to or afier step (iv),.a plurality of dlfferent antlbodles or binding
fragments thereof’ '

30 2. A method according to claim 1 wherein the peptide of SEQ ID NO.1 is selected
from | |

Leu His His Ile Leu Asp Ala Gln Lys Met Val Trp Asn His Arg (SEQ ID NO:30);

AMENDED SHEET




2B0vB6-2908 Leu G y Leu Thr Arg he Leu Asp Ala Gn Lys Be Gn Trp H s Ar(g502016
Asp Ser Gy Gy Ser (SEQID NO-87); and . 30 Met Ala glysSepbetiss Arg G n.

lie Leu Asp Ala G n Lys Ile Qu Tip Arg Arg Pro Leu Gy dvy Ser (SEQ ID

NO 88). 3. A nmethod of forming an array of proteins selected from antigens

Or anti bodi es; said nmethod conprising the Zt eps of ANMENDED SHEET '

' 30- 06- 2003 3 Cctober 2005 sequence selected from43 (i) expressing in a

recombi nant cdleh Asa AlaSle@®he/Giotadi Metliye Met @RPTrSSé Gly (SBQIDANO:333n  anti gen
or (b) an antibody binding protein, fused to a peptlde having up"to 50
amno acids or a fragnent thereof having' at |east 13 am no acids, which

pepti deconpri gg he Asp
Ala Met Lys mtﬁ\%fg#geﬁ%%'gf%@o%r risgi ]I%?]A\?g QEF%FE@[?E#IQ% 214); dn
Ay Asp Arg ASsp Gu Thr Leu Pro Met Ile.Leu Arg. Ala Met Lys. Met G u Val Tyr
10 Asn ProgQd .S S i D NO . Ser_ Ly Ser_ Tyr_Ser H's
Asp Leu Lys I e'?E e%%%%%#%%%ﬁ%%@@s%@gﬁﬁ%@, Val
Met Tyr Asn Tyr (SEQ ID NO 16); 15 Met Ala Ser Ser Asp Asp Ay Leu Leu Thr
He Phe Asp "Ala Tlir Lys Met Met Phe Be Arg Thr (SEQ ID NQ 17); Ser Tyr
Met Asp Arg ThF® p“\l’aﬁe PhoAsmAls Mst LysMet Valilyr Mg Proy@n(BEQELNOSAO)H s
. Thr Thr Pro Trp Ala Cys Arg (SEQ I D NG - 18) 20 Ser Phe Pro Pro Ser Leu Pro
- Asp Lys Asn Ile Phe Gu Ala Met Lys Met :Tyr Val he Thr (SEQ ID NGO 19);

Ser Val Val PeenIysuGhrite Phe/Glir pla/dpt KargMEir(Glqu[ﬁ 'IH:IA]SMetMSEQUIBNMEAI)VaI Tyr
His Ser 25 Ay Ala Gn- Ser Ay Gn (SEQID NO20); Val My H's Leu Pro Pro
Pro Leu F;ro Ala Leu Phe Asp Ala Met Lys Met Qu Phe Val Thr Ser Val On The

(SEQ I D. NG 21eu Giu Gly He Phe Glu Ala Met Lys Met Glu Tyr Ser Asn Ser (SEQ ID NO:42);

Leu Lys Glu Tle Phe Glu Gly Met Lys Met Glu Phe Val Lys Pro (SEQ D NO:47);

‘15  ArgPro Val Leu Glu Asn Tle Phe Glu Ala Met Lys Met Glu Val Trp Lys Pro (SEQ ID
NO:50);

Thr Arg Ala Leu Leu Glu Ile Phe Asp Ala Gln Lys Met Leu Tyr Gln His Leu (SEQ D
NO:57);
20

Met Ala Ser Ser Leu Arg Gln e Leu Asp Ser Gln Lys Met Glu Trp Arg Ser Asn Ala
Gly Gly Ser (SEQ ID NO:73);

Met Ala His Ser Leu Val Pro lle Phe Asp Ala Gln Lys Tle Glu Trp Art Asp Pro Phe Gly
25  Gly Ser (SEQ ID NO:75); '

Met Gly Pro Asp Leu Val Asn Ile Phe Glu Ala Gin Lys Ile Glu Trp His Pro Leu Thr Gly
Gly Ser (SEQ ID NO:76);

30 Met Ala Phe Ser Leu Arg Ser Ile Leu Glu Ala Gin Lys Met Glu Leu Arg Asn Thr Pro
' Gly Gly Ser (SEQ ID NO:77);

AMENDED SHEET




3Beop-2003 Thr Met Pro Thr Ay Met ThrLys Be Phe Gu Ala Met Lys NEt G tB0201e
Val Ser -Thr (SEQ I D NG 22); AMENDED SHEET " 30- 06- 2003 G BoR@dp%o0s
Cct ober 2005 44 Ala Thr Ala Ay Pro Leu Hi's Gu Pro Asp He Phe Lou AIa Met
Lys Met GQu Val Val  Asp Val Thr Asn Lys Ala Ay Gn (SEQ ID NG 23); Ser

Met Trp Gu Thr Leu Asn Ala G n Lys Thr Val Leu Leu (SEQ I[) NO 24); 5 Ser
His Pro.Ser G.n Leu Met Thr Asn Asp |Ile Phet2@u Gy Met Lys Met Leu Tyr HIS

Lys ver Gin 7o GIFOITL s8 ARRneR GRE gy gt e i i iy 12
- Asp Leu Arg Pl(iiyl(}ly:Sbe(SE[hilD(EQ‘?S/):t Lys Met Asp Trp Ile Pro Lys (SEQ I'D

NO 28); 15 Pro Gn Ay Ile Phe Gu Ala Gn Lys Met Leu Trp Arg Ser (SEQ I'D
NG 31); Leu Ala.dy Thr Phe Qu Ala Leu Lys Met Ala Trp Hs Qu H's (SEQID

NS 321 Loy L8R SeBsTTyrIe, Aatb e pEIGH W, R 1 05, GHPTAY iR AR M D 1 O

NG 35); 20 Leu Ser Thr Mt Gu Gy Mt Lys

| D NO 36) : 5Leﬁﬂﬂsﬁf(§§QNQiNQé’ﬁDGu Ala Met Lys Met Gn Trp Asn Pro G n
(SEQ ID NO 38); 30 25 Leu Ala Pro Phe Phe Qu Ser Met Lys Met Val Trp Arg
GQu Hs (SEQ 1D NO40); Leu Leu Gn Thr Phe Asp Ala Met Lys Met Gu Trp Leu

Pro Lys (SEQ L@tmnfa‘s AldBéu BHEL fSile L GheAld&ls WsME Gluldrp A¥plSeydhis Py Leu
Arg Phe (SEQ Leu Val Ser Met Phe Asp Ay Met Lys t Qu Tip

Lys Thr- Leu ( ﬁ?ﬂ(ﬁsﬂg NOSRPGE u Pro 11 e Phe Gu Ala Met Lys Met Asp
Trp Arg Leu Au (SEQ I D NO 46); . AMENDED SHEET "30-06-2003 GB0201 6' 3
Oct ober 2005 45 i

10 Met Ala Gly Ser Leu Ser Thr Iie Phe Asp Ala Gln Lys Ile Glu Trp His Val Gly Lys Gly

© Gly Ser (SEQ ID NO:82); -

Met Ala Gln GIn Leu Pro Asp lie Phe Asp Ala Gln Lgrs Iie Glu Trp Arg lle .A_la Gly Gly
Gly Ser (SEQ ID NO:83);

15
Met Ala Gin Arg Leu Phe His Ile Len Asp Ala Gin Lys Ile Glu Trp His Gly Pro Lys-Glj
Gly Ser (SEQ ID NO:84); :

Met Ala Gly Cys Leu Gly Pro Ile Phe Glu Ala Gin Lys Met Glu Trp Arg His Phe Val
20 Gly Gly Ser (SEQ ID NO:85);

| ) . Met Ala Trp Ser Leu Lys Pro Ile Phe Asp Ala Gin Lys Ile Glu Trp His Ser Pro Gly Gly
R Gly Ser (SEQ ID NO:86);

25  Met Ala Leu Gly Leu Thr Arg Xle Leu Asp Ala Gln Lys e Glu Trp His Arg Asp Ser
Gly Gly Ser (SEQ ID NO:87); and

Met Ala gly Ser Leu Arg Gin Ile Leu Asp Ala GIn Lys Ile Glu Trp Arg Arg Pro Leu Gly
Gly Ser (SEQ ID NO:88). |

30 | _
3. A method of forming an array of proteins selected from antigens or antibodiés;

said method comprising the steps of

AMENDED SHEET




txp06l30838y Ile Au Ala On Lys Met Leu Leu Tyr Arg Ay Asn (SEQ I D NO ¢®802016:
Arg Ser Pro Ile Ala Qu Ile Phe Gu Ala Met Lys Met G u TyOcé¥egotd u. Thr -
(SEQ'ID NO51); 5 Gn Asp Ser Be Met Pro Be Phe On Ala Met Lys Met Ser Tip

 .His Val Asn (SEQID NG 52); Asp Gy Val Leu The Pro Be Phe du Ala Met Lys

Met Ile Arg Leu Qu Thr (SEQ ID .10 NO 53),, Val Ser Arg Thr Met Thr Asn Phe
Au Ala Met Lys Met Ile Tyr Hi's Asp Leu (S‘E’Q ID NO54); 15 Asp Val Leu Leu
- Pro-Thr Val gbee r%ﬁld\/fﬁcoinﬁﬁmhﬁﬁelﬂ' ¥ lﬁjsidreprlstbiu Wittch(cOlprikes) eithdXH53n  Pr o
Asn Asp Leu Arg Ile Phe Asp A.a Met Lys Be Val- Thr Val HIS er (SEQ ID
NO 56): 20 Ardgtigeshongh) an-peiibody bigdjng Pr@t%@%gdaomp&pw aving Yt Val

G u Thr (SEQ I1e
Gn Trp Thr éﬁlte:ira &}\IQ ﬂ‘?@&n XIeQE%é%ASqHaS{E% HH} E{élﬁ Leuhg gt’%i" sélgﬁgee u-
Ser Met Lys Nbdlueﬁ:msellmedﬂﬁamAsp Au (SEQ ID NO 60) 30 Val Al a Asp. Ser H s
- Asp Thr Phe Ala Ala Met Lys Met Val Trp Leu -Asp Thr (SEQ ID NGO 61); .
_AMENDED SHEET -30-0672003 3 COct ober 2005 G 802016 46 Ady:Leu Pro Len Gn
Asp Ile Leu @ed GIRGIMEAL WK saeTMaS;erw AI:hneﬁﬂé MeRLYOMAND6T)p A Val

Pro Leu Qu Ala lie Phe u Ay Ala Lys Met Ile rpVaI roAsnAsn(SEQS
I D NO 63); ProThr GluPhe Arg (SE IDNO 14)

Ghn Gly Asp Arg Asp Glu Thr Leu Pro Met Ie. Leu Arg. Ala Met Lys Met Glu Val Tyr
10 AsnPro G!y Gly His Glu Lys (SEQ ]I) NO:15); :

Ser Lys Cys Ser Tyr Ser His Asp Leu Lys Tle Phe Glu Ala Gln Lys Met Leu Val His Ser
Tyr Leu Arg Val Met Tyr Asn Tyr (SEQ 1D NO: 16)

15 Met Ala Ser Ser Asp Asp Gly Leu Leu Thr Tle Phe Asp' ‘Ala The Lys Met Met Phe He
. Arg Thr (SEQ ID NO:17); :

Ser Tyr Met Asp Arg Thr Asp Val Pro Thr Ile Leu Glu Ala Met Lys Met Glu Leu His
Thr Thr Pro Trp Ala Cys Arg (SEQ ID NO:18);
20 .
Ser Phe'Prc-) Pro Ser Leu Pro Asp Lys Asn Ile Phe Glu Ala Met Lys Met Tyr Val Il Thr '
' ) : .. (SEQ ID NO:19);

Ser Val Vai Pro Glu Pro Gly Trp Asp Gly Pro Phe Glu Ser Met Lys Met Val Tyr His Ser
25  Gly Ala Gin Ser Gly Gle (SEQ ID NO:20);

Val Arg His Leu Pro Pro Pro Leu Pro Ala Leu Phe Asp Ala Met Lys Met Glu Phe Val
Thr Ser Val Gln Phe (SEQ D NO:21);- '

30  Asp Met Thr Met Pro Thr Gly Met Thr Lys Ile Phe Glu Ala Met Lys Met Glu Val Ser
Thr (SEQ ID NO:22);
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PBA-M:2008e Ser Ills Lys Asn The Gu Ala Met Iys Met Lys Phe Val Pro GaR0201i6: .
{SEQID NOG64); 10 Lys Leu Gy Leu Pro Ala Met Phe G u Abachkt2diys Met Gu
~Tip Hs Pro Ser (SEQI11) NGO 65); On Pro Ser Leu Leu Ser Ile Phe Qu Al a

Met Lys Met G n Ala Ser Leu Met (SEQID NO:66); 15 Leu Leu Qu Leu Arg Ser
Asn Phe Qu Ala Met Lys Met Qu Trp Gn Be44Ser (SEQID NO67); Asp Gu Gu
Leu Asn An Ile Phe Gn Ala Met Lys Met Tyr Pro Leu Val H's Val Thr 20 Lys

( SEQ.1.D NO: 68)la BerAlagiy Pes/LaeHisI6iu BrouAspdie Pied caeala@ie LysMEBEGheval vy Thr

Asp Pro On Ser Phe (,SEQ | D_.NQ, 7 .25 Lou Phe Leu H's Asp Phe Leu Asn
Ala An Lys Y gﬂhﬁﬂy&ﬁ“ﬂrﬁ%ﬂﬁ@%ﬁ%@QﬁN@,@k Ay (SEQ ID NO 71); Ser
Asp lie Asn Ala Leu Leu Ser Thr An Lys Ile Tyr Trp Ala H's (SEQ ID NGO 72);
30 Met Ala The An Leu Cys Lys Ile Phe Try Ala On Lys Met Clu Trp Hs Ay
Val Ay Gy SsnMatdirp GbEGh DeNgss Ala Gimblys TIvERIDE Ru SHEFSEQRID DID:24)03 .
-EB02016 Oct ober 2005 47 Met Ala Asp Arg Leu Ala Tyr Ile Leu Gu Ala Gn
Lys Met uTrp Hs Pro Hs Lys dy Gy Ser (SEQ ID NG 89), where said '
peptide is c&erilicPal Sdein e MitiThy Azhetkplile PhelGialGHy NMétdowmaMet Léi Tyr His

bi oti nyl atln% %&ﬁ’nﬁ ptide of the fusion protein; 5 (iii) isolating the

bi oti nyl at ed p @E ein; (iv) applying the biotinylated fusiion protein

- to an avidin ar streptavidin coated non- porous support; (v) form ng an
array of at least three different proteins on the support by either (a)
where the fudiboSepGbtltrSediysLiene’spatladint llg@he Aladiy Meg LesMaGIATrp Tip t 0

(iv) themlOA%%ijnr)%ﬂyM%}%ﬁ%;nes to forman antigen array; or

)
Val Met Glu Thr Gly Leu Asp Leu Arg Pro Ile Leu Thr Gly Met Lys Met Asp Trp Tle

Pro Lys (SEQ ID NO:28);
15 Pro Gln Gly He Phe Glu Ala Gin Lys Met Leu Trp Arg Ser (SEQ ID NO:31);
Leu Ala Gly Thr Phe Glu Ala Leu Lys Met Ala Trp His Glﬁ His (SEQ ID NO:32);
i.eu Leu Arg Thr Phe Glu Ala Met Lys Met Asp Trp Arg Asn Gly (SEQ ID NO:35);
20 : i

Leu Sgr Thr Ile Met Glu GI)».r Met Lys Met Tyr lle Gln Arg Ser (SEQ ID NO:36);
Leu Glu Ser Met Leu @u Ala Met Lys Met Gln Trp Asn Pro Gin (SEQ.ID NO:38);

| 25 Leg Ala P_ro Phe Phe Glu Ser Met Lys Met Val TrpLArg Gh; His (SEQ ID NO:40);
Leu Leu Gln Thr Phe Asp Alfi Met i,ys Met Glu "I'rp‘ Leu Pro Lys (SEQ ID NO:43);
Val Phe Asp Ile Leu GIuV Ala Gin Lys Val Val Thr-Leu Arg Phe (SEQ ID NO:44),

30 '

Leu Val Ser Met Phe Asp Gly Met Lys Met Glu Trp Lys Thr Leu (SEQ ID NO:45);

Leu Glu Pro Hle Phe Glu Ala Met Lys Met Asp Trp Arg Leu Glu (SEQ 1D NO:46);
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(B0-082003t he fusion protein conprises an antibody binding protein, GB02016% -
applying to said protein, either prior to or after step Gigéuber8ool urality :
of different antibodies or binding fragnents thereof. 15 4. A nethod
according to any one of clainms 1 to 3 wherein the fusion protein further
conprises a second peptide sequence capable of acting as an affinity :or
detection tag sequence to the fusi on prot & n wherein the sequence

ZomnﬁreirZF?l Pﬁte secajg peptl de sequ ce |s“f2usedyﬁ[§}){ée¢ %@?@Eﬁﬂ?ﬁﬂ)é Cl am

aci d sequence of SEQID NO 1 or the peptide of claim3. 6, A nmethod

opposi t 6 end 4% PRl AR Gy He ke T a5 Bk §16s Kok B v Ol BRI Bim o

acid 25 sequqng,l?f SEQID NO I or the peptide of claim3 is fused 7. A
met hod according to any one of clains 4 to 6 wherein at |east one am no
acid. of Sthe peptide sequence tag is histidine. 30 8. A nethod according

0,518 7 okt AR SIS AROCR A e 9o Al B

-Lys-, -Phe- N@®152); -Ala-, -du-, -Ile-, -Thr-, -Asp-, -Asn-, -,Gn-, -Arg-,
-Cys- and -Pro- AMENDED SHEET 33U Ub-2UU;3 3 October 2005 48 9. A met hod
according to claim7 wherein'the peptide sequence tag has the fornula Y

- -Hs. 10. A- (e[ ' i f ‘ s,
e 0 g o BT AR TEENA g FRIPRe B MR e Y1 TS Tk Ul i PGl

pr ecedi nd0cl Ad3herei n the reconbinant cell expresses biotin |igase and
step (ii) is effected in the presence of biotin such that biotinylation
oceurs in vivo in said cell 10 12. A method according to claim1 | wherein

reconbi nant GRll BeXry ElSiiet DhioAsd Phe Gy m&&mmqeﬁn&@mmmmmof

t he precedi n(quclalms wherein step (iii) is

15 Asp Val Leu Leu Pro Thr Val Phe Glu Ala Met Lys Met Tyr Hle Thr Lys (SEQ ID
NO:55);

Pro Asn Asp Leu Glu Arg Tle Phe Asp Ala Met Lys Ile Val Thr Val His Ser (SEQ ID
NO:56);
20
Arg Asp Val His Val Gly lle Phe Glu Ala Met Lys Met Tyr Thr Val Glu Thr (SEQ ID
')‘ . NO:58),

Gly AspLys Leu Thr Glu Ile Phe Glu Ala Met Lys Ile Gln Trp Thr Ser Gly (SEQ ID
25  NO:59);

Leu Glu Gly Leu Arg Ala Va} Phe Glu Ser Met Lys Met Glu Leu Ala Asp Glu (SEQ ID
NO:60);

30 Val Ala Asp Ser His Asp Thr Phe Ala Ala Met Lys Met Val Trp Leu Asp Thr (SEQ ID
NO:61); |
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ef?’foégpé%oo&si ng a further antibody or a binding fragnent thereof which iGB0201i6: :
specific for the 15 peptide of SEQ]D N4 1 or the .peptidéQepbeleism 3.  14.
‘. A nethod according to. anyone of claim4 to 10 wherein step (iii)- is
effected wusing a further antibody or a binding fragnment thereof,, which
is. specific for the said second peptide ggquence. 20 15. A-nethod
according to claim13 or claim 14 wherein said further antibody or - binding
fragnment t her 88y Lea Provkenin Aspille hew Gho Semdiet hpsoie VakMere@hr Sor Glp4SEQ 1Dt 0 a
pipette tifo.¢d. 15- A nmethod according to claim 15 wherein bound fusion
protein is subsequéntly eluted by increasing the pH conditions. IT A
nmet hod according to claimany one of clains | to 12 wherein in step (iii)

" the fusion protein is isgQlate ing a separation material which .
rel'easably biﬁE%eJB{%‘Pislrf“(%H%ﬁleﬁ’ HJHYd’Bé&NEM@meQIWHm%W@EQt he
separ ati oy mefrENGR63) s a nodified version of avidin or streptavidin, which

has |ower affinity for biotin than native avidin or streptavidin. AVENDED
SHEET 30-06-2003 20 3 COct ober 2005 GB02016 49 19. A nethod according to

| ai m 17 [ (o, th ' ial i ttached t '
rmgnet ¢ beadtonnerate SHTHE LDy a8 R s HibaRZoled Hrs e iy CRESBA 181 i o
17 to ' 18 wha¥eiad)t he fusion proteinis 5 eluted fromthe separation

mat eri al by changing the pH conditions. 21. A nethod according to any one
of the preceding clainms wherein sone areas of the coated support used in

- step (iv)par g, Rlieqs I‘(ﬁg Lie S QY5 Met ?h{' Q%Ilggla%& Jﬂ% %% gﬂg}l‘ﬁiﬂ'{tﬁﬁég éetﬁ Pﬁé&g .10

22, A method accordihg to any one 0 e prece
peptide is aNO:65); '

GIn Pro Ser Leu Leu Ser Ile Phe Glu Ala Met Lys Met Gin Ala Ser Leu Met (SEQID
NO:66); | '
15 '

Leu Leu Glu Leu Arg Ser Asn Phe Glu Ala Met Lys Met Glu Trp GIn Ile Ser (SEQ ID
NO:67);

Asp Glu Glu Leu Asn Gin Ile Phe Glu Ala Met Lys Met Tyr Pro Leu Val His Val Thr
20  Lys (SEQ ID NO:68); | |

) : Ser Asn Leu Val Ser Leu Len His Ser Gln Lys Tle Leu Trp Thr Asp Pro Gln Ser Phe Gly
) (SEQ ID NO:70); -

.25 Leu Phe Leu His Asp Phe Leu Asn Ala Gln Lys Val Glu Leu Try Pro Val Thr Ser Ser
Gly (SEQ ID NO:71);

Ser Asp lle Asn Ala Leu Leu Ser Thr Gin Lys Ile Tyr Trp Ala His (SEQ ID NO:72);

30 Met Ala Phe Gin Leu Cys Lys lle Phe Try Ala Gln Lys Met Clu Trp His Gly Val Gly
Gly Gly Ser (SEQ ID NO:81), and; - |
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pSPE8LA93 .15 anino acids in length. 23. A nethod according to clai m22GB02016
wherein the peptide is of SEQIDNO2 15 Ay Leu Asn Asp BiOetobeingood u Al a
GnlLys Ile Au Trp Hs Gu (SEQ ID NG 2). 24. A nethod according to any-
one of the preceding clains wherein the fusion protein conprises an
antigen. 25. A nethod according to claim24,wherein an antigen library is
used to create the array. 26. A nethod according to any one of clains | to
23 wherein t havétusla dspprgilen Mla T3 Ho feniGie Al8 Glalys MREGhDTRIHTR® Bk Tiy3.

27. A nethod cor,din g claim26 wherein the antibody binding protei'nis
one or nore %ﬁyg{%%&,ﬁ%&ﬁb&&g G and Protein L. 30°28. A nethod -
according to GlaidRaBpcies & dApikle of BLink BE¥inpiAgi LRconprises a

m xture of Pr o_tei.n_@%ot.ei np(_3 and. Pr gt el Irlllg)lfl. A%%\I%EB;@ T :3U- U ~-2UU. 3
3 Oct ober 2006DdBodyigigGaidy@ptideoftbefoslomproteinti ng to any one of clains 26

to 28 wheregi ngt. i body bi ndi .protein may be fused to the said-
pepti de at§t hé‘i‘iﬂ%’f’f‘l‘g‘%‘%@ﬁf}}l0‘i‘!¥é§‘§‘gﬁ“ Prf’FeHﬁy be fused to " said peptide at
the C -ternm n(s) igplyiag thebidihylAedisiadpotiPfotintidif oR BYepp\8dif boktd8 non-

- preceding clainms wherein prior to step (iv), the identity of the expressed
f usi on prot ei POTOYS 8PP ned. 31. A met hod according to claim30 wherein the

Lo any one of D Re RrE ol 1ot SR SRERE byeulton e sfiFLUPHARE 0" @ 1O

carried out bip) wherahe Agidoroaptimisises abhRiden, Moryinpouttskes 986 (P tief
claim3 ip th‘f fu ionbgrr ein V\?ich acts as an internal control. - 15 33.
A net hod “accoral iyt rﬂ?i%t% O FREERATTAY ¥l ai ns wherein protein

no & ma } is iat io r(b21 WheRthé Bfich Profeih SihRedel BF ahtO AR SR dIAE profdh SRHPR it g b &fia any
oneg of clains .

' : protein, either prior to or after step (iv), a plurality of different antibodies or binding

fragments thereof.

15 4. A method according to any one of claims 1 to 3 wherein the fusion protein
further comprises a second peptide sequence capable of acting as an affinity .or detection
tag sequence to the fusion protein wherein the sequence comprises. between 1 and 30

amino acids.

20 5. A method according to claim 4 wherein the second peptide sequence is fused to
the end of the amino acid sequence of SEQ ID NO 1 or the peptide of claim 3.

6. A method according to claim 4 wherein the second peptide sequence is fused to
the opposite end of the antigen or antibody binding protein to which the amin_d acid
25 sequence of SEQ ID NO 1 or the peptide of claim 3 is fused.

7. A method according to any one of claims 4 to 6 wherein at least one amino acid

of the peptide sequence tag is histidine.
30 8. A method according to claim 7 wherein the peptide sequence tag has the formula

His-X in which X is selected from -Gly-, -His-, -Tyr-, -Gly-, -Trp-; -Val-, -Leu-, -Ser-,
-Lys-, -Phe-, -Met-, -Ala-, -Glu-, -Ile-, -Thr-, -Asp-, -Asn-, -Gln-, -Arg-, -Cys- and -Pro-.
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" antigen in thé case

SU-U6- ZUU 3 . . e ——
to, 20 in the fusion proteln which acts as an internal control. 34. A GB02016 |

met hod according to claim32 or claim 33 wherein.the pept ?Beolics20et ect ed.
by 20 an antibody with a high affinity for the said peptide. 35. A nethod
according to any one of clains 32 to 34 wherein the protein nornalisation
is effected by perform' ng an i mmunoassay si4sul taneously with subsequent

anal ysi s of a di ol og Ie e array. 25 36. A nethod according
to any one of fhe prece ng cldbﬁl#?%r evheTein %m%dﬁs'%ﬂuemﬁﬁagb%thefOmea

coat ed non- porbdls.support -used in step (iv)-is a.glass or ptastics
material. 37. A nethod according to any one of the preceding clains wherein
a further 30 acceptor layer is provided on top of the foundation of ‘the-

streptavi din llayer A0mefhd8 I o uw 3 October 2005
& acédt‘Hiﬁ tb cla%%ﬁeé @EE 34 aftﬁg "\K%‘I'

51 38. A pethod according to a y one of e pr et he
array con%ri aek-Fyrom 3 - 10, 000 different fusion pr ot ei ns GB0201 E 39. A
met hod according to claim38 wherein each protein is present in a formin
S which the peptide including SEQ 1D NO 1 or the-peptide of claim3 is

fused to the O.t er Aimethod acbrdihs €o ady heldPiRR e [ i.ncl udi ng
SEQ ID NO I or thel"ﬁ% tide = of claﬁyn3|sfuﬁseoi (%Caﬁm e&rﬁtﬁeﬁrs gat

protein arr ay ‘h igase RBd step Gdyis ﬂﬁ‘g:ted)mathq presencefof bitinuEE Gt Ng
10cl ai ms. 41, HotiiI RS &;cul‘ie?ﬁ%lﬂgmgc?ﬂ' ng between an antibody and an
S

antigen, said method conprising the steps of (vi) applying to the array
accordi ng}oto claim40 a sanple which contains or is suspected 15 of

ani gon 1. ¢ N2 cadb HodcEORES i louierin ressmbiosnt ool Pupresses biotinng

bound antibody or antigen on the support. 42. A nethod accordi rrg to claim
41 wherein stgp(vn) is carried out by ELISA- :
method according to any one.of the preceding claims wherem step- (m) is

effected using a firrther antibody or a bmdlng fragment thereoﬁ which 1 spemﬁc for the
15 peptlde of SEQ ID NO 1 orthe peptide of claun 3.

14. " A method according to any one of claim 4 to 10 wherein step (iii) is effected

- using a further antibody or a bmdmg fragment thereof wlnch is specific for the said
second peptide Ssequence.

20

15. . Amethod according to claim 13 or claim 14 wherein said ﬁ.lrther-anti_body or
binding fragment thereof is immobilised on a column, magnetic bead or'loaded into a
) ' pipette tip. — |

25 16. . A method according to claim 15 wherein bound fusion protein is subsequently
eluted by increasing the pH conditions.-

17 A method according to claim any one of claims 1 to 12 wheren i in step (iii) the
fusion protein is Isolated usmg a separatlon material which releasably bmds biotin.

30
18. A method according to claim 17 wherein the s_eparatibn material is a modified

version of avidin or streptavidin, which has lower affinity for biotin than native avidin or
streptavidin.
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2 9&%@%@8? 43. A nmethod according to claim4l and clai m 42 wherein the GB02016
ffusion protein array continues to be nonitored for quali tycamd2006r the i
density of the protein during step (vi) and/or step (vii). 25 44. A nethod
.according to claim43 wherein the nonitaring is effected by detecting- the
peptide which conprises SEQID NO | or.thegpeptide of claim3. 45. A nethod
"according to claim43 wherein array conprises fusion proteins which 30
further conpri%e aAduelbada tiliﬂﬂéo§'éﬁ%glr%1@éplamh63mrqimﬂieﬁgpwmmemuisby
detecting the : éﬁﬁqu ti de sequence, wherein the second
pepti de sequeﬁgghﬁﬁﬁgﬁllg%c%%%aee §E§R30 am no aci ds. AVENDED' SHEET G-
B02016," 30-06-2003 3 Cctober 2005 10 52 46. A nethod according to any

one of clains to,39 or.clai 41 to 45 ereip at_ | east sqme of the.
oreps ar e opettt e ane B ARG 1o 3 Ok OFEIATIN | AEE bF BbRGIR 5S SSomprabeln i
wherein alsl  tdMres GoRFiHRIsephiBtSEMARMPEECREMB RS pHRoRligRET i cal | y. 48. A
fusion protein conprising an anti body "hinding protein fused at the N or C
“termnus to a peptide of 13 to 50 ami no acids, which conprises SEQ ID NO 1

or the peptige of i . f.usi ot ein accor.ding to claim48
wherein the pieipti e%%h%cﬁ%h@q %grc’%toﬁéh eﬁgﬁ?eida&g cg?m'i?lvg?eﬁ?‘% Spe gress of i e
of SEQ | D NOthe céuled shppustiused fir pére(iv) a6 blockiéd ' fréveit Binding®fehe fkRinPréRin
further corrprd]l%i ng a second 15 _ peptide sequence which-acts as a tag
sequence to t usi on protein wherein the sequence conprises between |
and- 20 appno acids. 51. A fusion protein according to any one of clains 48
to 50 wherein the antibody binding proteinis Protein AL Gor L or a _
mi >§t ure ther@f 2@\ method according to any one of the preceding claims wherein the peptide is a

peptide of 15 amino acids in length.

23. A method according to claim 22 wherein the peptide is of SEQ ID NO 2

15
Gly Leu Asn Asp Ile Phe Glu Ala GIn Lys Ile Glu Trp His Glu (SEQ ID NO 2).
24. A method according to any one of the preceding claims wherein the fusion
protein comprises an antigen.

20

25. A method according to claim 24 wherein an antigen fibrary is used to create the

array.

26. A method according to any one of claims 1 to 23 wherein the fusion protein

25  comprises an antibody binding protein.

27. A method accbrding to claim 26 wherein the antibody binding protein is one or

more of Protein A, Protein G and Protein L.

30 28. A method according to claim 23 wherein the antibody binding protein comprisés

a mixture of Protein A, Protein G and Protein L.
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5'2:;(}36\b #HSFEI c acid sequence, which encodes the fusion protein accord| n@BQﬁOTG
any .one of clains 48 to 51. 53. A nucleic acid accordi ng3tetobdrajon 52
wherein the sequence which encodes the 25 peptide is of SEQ ID NO 9:
GBCCTGAACGACAT CTTCGAGGCTCAGAAAATCGAATGECACGAA. — (SEQ 1D NO 9) . 30 AMENDED
SHEET 3 Cct ober 2005 WD 02/ 081683'SEQJENCE5€ILI STI NG <110> Next Gen Sci ences

<

K 0y P si.s > P/ 130/ 140>

14151505 8010833 HRT a bRl BN k3% Saisn 6 ta e hoaRod binding

2001-12- 28 @@&m&ﬁysa.ﬁmdl?@ﬂmhidrp Xfﬁae at&héN~teﬁﬁﬁ19?thEre%%$ilﬁn;af§b%g?d%RT
>

<213> Artificia Se uen e <220> <22 SITE <222> (2) <223> Xaa is
natural | y occsiﬂ P‘?Pé‘ t&?ﬁ@ﬂﬂ“&‘m&

5 30.  Amethod accoi'ding to any one of the preceding claims wherein prior to step
(iv), the identity of the expressed fusion protein is confirmed.

31. A method according to claim 30 wherein the identity is confirmed using mass
spectrometry.
10 : ,
- | 32. A method according to any one of the preceding claims wherein protein
S normalisation is carried out by detectmg the peptide of SEQ ID NO 1 or the peptide of

claim 3 in the fusion protein which acts as an internal control.

15 33 A method according to any one of the precedmg claims wherein protein .
normahsatlon is carfied out by detecting the peptide sequence tag of any one of claims 4

to 10 in the fusion protein which acts as an internal control,

_ 34. A method according to claim 32 or claim 33 wherein the peptide is detected. by
20  an antibody with a high affinity for the said peptide.

35. A method according to any one of claims 32 to 34 wherein the protein
) ' normalisation is effected by performing an imﬂn;noassay simultaneously with
subsequent analysis of a biological sample using the array.

25
36. A method according to any one of the preceding claims wherein the avidin or

streptavidin coated non-porous support used in step (iv)isa glass or plastics material.

37. A method according to any one of the preceding claims wherein a further
30 acceptor layer is provided on top of the foundation of the streptavidin layer on the

support.
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<éjz§)fgb-éf TE <222> (3) <223>-Xaa is any naturally occurring amno acid JdtB8RO1€ -

than Leu, Val, Ile, Trp, Phe or Tyr PCT/ (GB02/ 01623 3 COct obexod0&s WO

02/ 081683 PCT/ GB02101623 <220> <221> SITE <222> (5) <223> Xaa is Phe or

Lea <220> <221> SITE <222> (6) <223> Xaa is G n or Asn <220> <221> S TE

<222> (7) <223> Xaa is Ala, Ay, Ser or Thrs5i<220> <221> SITE <222> (8)
<221>.SI TE, <222> (10) <223> Xaa is |le, Met

a i 20>
3?23; Xigzbi 221> §1°ﬁ‘1‘—3 ac5oring 19 pny 0o ethy precedingy lmwberwaﬂhe afigy or Ile

comprises from 3 — 10,000 different fusion proteins.

39. A method according to claim 38 wherein each protein is present in a form in
5  which the peptide including SEQ ID NO 1 or the peptide of claim 3 is fused to the C-
terminus, and also in a form in which the peptide including SEQ ID NO 1 orthe peptide

of claim 3 is fused to the N—tenmnus

40. A protein array obtained by a method according to any one of the preceding

10  claims.

! - 4l. A method of detecting binding between an antibody and an antigen, said method
comprising the steps of
(vi) applying to the array according to claim 40 a sample which contains or is suspected
15  of containing an antibody in the case of an array of step (v)(a), or an antlgen in the case

of the array of step (v) (b); and
(vii) detecting bound antibody or antigen on the support.

42. A method according to claim 41 wherein step (vii) is carried out by ELISA
20  methods.

. 43. A method according to claim 41 and claim 42 wherein the fusion protein array
) ~continues to be monitored for quality and /or the denszty of the protein during step (vi)
and/or step (vii). o

25
44. A method according to claim 43 wherein the monitoring is effected by detecting

the peptide which comprises SEQ ID NO 1 or the peptide of claim 3.

_ 45. A method according to claim 43 wherein arréy comprises fusion proteins which
30  further comprise a second peptide sequence, and monitoring is effected by detecting the
| presence of the second peptide sequence, wherein the second peptide sequence '

comprisés between 1 and 30 amino acids.
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GRO5-20R1> SI TE <222> (12) <223> Xaa is Trp, Tyr, Val, Phe, Leu or 1GROZ16:
Cctober 2005 WO 02/ 081683 <220> <221> SITE <222> (13) <32d3ppeladsi S any s
naturally occurring amno acid other than -Asn or @ n <220> <223>
Description of Artificial Sequence: Peptide for use in producing fusion
protein <400> 1 Leu Xaa Xaa ||l e Xaa Xaa Xag, Xaa Lys Xaa Xaa Xaa Xaa 1 5 10
<210> 2 <211> 15 <212> PRT <213> Artificial Sequence <220> <223>
Descri ption ofg Art jafieihall aSesdiagae anyPemt ofbtaifnel 1030 drielajrmedlios 4% whessdim at
protein <400> 2 Ay Leu Asn Asp Il e Phe GIu,,Al\Ia GnlLys lle u Trp Hs Qu
1. 5 10 15 <Jewbsgne abthesteps g opepedaytpiRalehily. Artjficial Sequence <220>

47. A method according to claim 46 wherein all the steps of the method are operated

5 automatically.

48. A fusion protein comprising an antibody binding protein fused at the N- or C-
terminus to a peptide of 13 to 50 amino acids, which comprises SEQ ID NO 1 or the

peptide of claim 3
10 _ _
49. A fusion protein according to claim 48 wherein the peptide of SEQ ID NO 1 or
the peptide of claim 3 is a peptide of SEQ ID NO 2. : '

50. A fusion protein according to claim 48 or claim 49 further comprising a second
15 _ peptide sequence which acts as a tag sequence to the fusion protein wherein the

sequence comprises between 1 and 20 amiino acids.

51. A fusion protein according to any one of claims 48 to 50 wherein the antibody
binding protein is Protein A, G or L or a mixture thereof.

20 _ _
52. A nucleic acid sequence, which encodes the fusion protein according to any one -

of claims 48 to 51.

53. A nucleic acid according to claim 52 wherein the sequence which encodes the |

25  peptide is of SEQ ID NO 9:

GGCCTGAACGACATCTTCGAGGCTCAGAAAATCGAATGGCACGAA |
(SEQ ID NO 9). '

30
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PCT/ GB02101623 <223> Description of Artificial Sequence: Vector pAN-4 3
Cct ober 2005 WD 02/ 081683 PCT/ GB02/ 01623 4 <400> 3 gttt gad&gobda t@bcat cga

.ctgcacggt g caccaatgct tctggcgtca ggcagccatc
gcaggt cyioanzaatésact gca taattcgtgt cgctcaaggce
gttttttgcg ccgacatcat aacggttctg-gcaaatattc

60 ggaagctgtg gtatggctagt
120 gcact ccegt/GBot/iggat aat
180 tgaaatgagc tgttgacaat

taat cat ccg gctcgt at aat gt gt ggaat tgtgagcgga 240 taacaatttc acacaggaaa

cagaccat gt ccggcctgaa cgacatcttc gaggctcaga

300 aaatcgaatg gcacgaaggc

gcgccgagcet cgaggat ccc gggt accaageotdggCcigirind60 ttggcggat g agagaagatt

ttcagcctga tacagattaa atcagaacgc agaagcggtc
ggcggcagt a gcgcggtggt cccacctgac cccat gccga
agcgccgatg gtagtgtggg gtctccccat gcgagagt aq
aaaacgaafd ngel a0t odacaagaat ggge ctttegtttt

420 tgataaaaca gaatttgcct
480 actcagaagt gaaacgccgt
540 ggaactgcca ggcat caaat
600 atctgttgtt tgtcggtgaa

cgctctcctg', agt aggacaa atccgccggg agcggatttg 660 aacgttgcga agcaacggcc
cggagggt ggPBeRfycafHdcPgcccgecat a aact gccagg 720 catcaaatta agcagaaggc

catcctgacg gatggccttt ttgcgtttct acaaactctt

cattcaagja t tqgcg%ﬁ}sggtgagacaa t aaccct gat
aaaaggaaga gtatgagtat tcaacatttc cgtgtcgeee
ttttgccttc ctgtttttge tcacccagaa acgct ggtga

cagt t ge9s-0LeRGJAGE S@S ttacat cgaa ctggatctca
agttttcgcc ccgaagaacg ttttccaatg atgagcactt

gcggtattat cccgtgttga cgccgggcaa gagcaactcg
. caga- <gaet tggttgagta ctcaccagtc acagaaaagc
- tggcatgaca. gt aagagaat tatgcagtgc. tgccataacc
.caacttactt ctgacaacga tcggaggacc ‘gaaggagct a
gggggat cat gt aactcgcc ttgatcgttg ggaaccggag
cgacgagegt cgamagsar.ga t gcct acagc aat ggcaaca

tggcgaacta citactctag cttcccggca acaattaata

<150> GH 0131025.9 -
<1581> 2001-12-28

<160> B89
<170> PatentlIn Ver. 2ﬁ1

<210> 1
<211> 13
. <212> PRT

<213> Artificial Segquence

<220>
<221> SITE
<222> (2)

<223> Xaa is a naturally occurring amino acid

<220>
<221> SITE
1<222> (3)

780 tttgtttatt tttctaaata
840 aaatgcttca ataatattga
900 ttattccctt ttttgcggca
960 aagtaaaaga tgct gaagat
1020 acagcggtaa gatccttgag
1080 ttaaagttct gctatgtggc
1140 gtcgccgcat -acactattct
1200 atcttacgga

atgagtgata 1260 acactgcggc
accgcttttt 1320 tgcacaacat
ct gaat gaag 1380 ccataccaaa
acgttgcgca 1440 aactattaac
gact ggat gg 2500

223> Xaa is any naturally occurring amino acid other

than Leu, Val, Ile, Trp, Phe or Tyr




aggcggat aa agttgcagga ccacttctgc gctcggccct tccggctgge tggtttattg 1560
ctgat aaat c tggagccggt gagcgtgggt ctcgcggtat cattgcagca ct ggggeecaays 1620
at ggt aagcc ctcccgtatc gtagttatct acacgacggg gagtcaggca actatggatg 1680
aacgaaaphwapasa@at cgct gagataggtg cctcactgat taagcattgg t@aghaisRgasl 740
accaagttta ctcatatata ctttagattcg atttaaaact tcatttttaa tttaaaagga 1800
tctaggtgaa gatccttttt gataatctca tgaccaaaat cccttaacgt gagttttcgt 1860
tccact gagc gtcagacccc gtagaaaaga tcaé%ggatc ttcttgagat cctttttttc. 1920
tgcgcglLggl ctgectgettg caaacaaaaa aaccaccgct accagcggtg gtttgtttge 1980
cggat caaga gctaccaact ctttttccga aggtaactgg cttcagcaga gcgcagatac 2040
caaat 2Byt 5d&Ft ct agt g tagccgtagt taggccacca cttcaagaac tctgtagcac 2100
cgcct agaba @gtcgetctg. ctaatcctgt taccagtgge tgctgccagt ggcgataagt 2160
cgtgtcttac cgggctggac tcaagacgat agttaccgga taaggcgcag cggtcgggect 2220 3
Cbtobé?zibﬁﬁgvtf6%?0@16@5 PCTI GB02/ 01623 gaacgggggg ttcgtgcaca cagcccagct
t ggagcgaac gacctacacc gaactgagat 2280 acctacagcg tgagctatga gaaagcgcca
' cgcttcogga agggagaaag gcggacaggt 2340 atccggtaag cggcagggt ¢ ggaacaggag
agcgcacgag ggagcttcca gggggaaacg 2400. cctggtatct ttatagtcct gtcgggtttc
gccaccély A&t gagegt cgatttttgt 2460 gatgcetcgtc aggggggcgg agect at gga
aaaacgeesg @jacgcggec tttttacggt 2520 tcctggectt ttgctggect tttgctcaca
tgttcg%%gg %gcg;%&%qgrggggattctg 2580 tggataaccg tattaccgcc tttgagtgag
ctgata gc}&cgccgcagc Cgaacgaccg 2640 agcgcagcga gtcagtgagc gaggaagcgg
aagacagcct gatgcggtat tttctcctta 2700 cgcatctgtg cggtatttca caccgcatat
ggt gcagbet cagtacaatc tgctctgatg 2760 ccgcatagtt aagccagtat acactccgct
atcgctacgt gactgggtca tggctgcgcc 2820 ccgacacccg ccaacacccg ctgacgcgcc
ctgacdﬁ@gfsgﬁFctgctcc cggcatccge *2880 ttacagacaa gctgtgaccg :
- tctccgggag'©ygcat gt gt cagaggtttt caccgtcatc 2940 -accgaaacgc gcgaggcagc
agat caghbtc ,4C0C0698ag,,9c0ag96g945,at gcatttac 3000 - gttgaaacca tcgaatggtg
caaaaccttt cgcggtatgg Catgatagcg cccggaagag 3060. agtcaattca gggtggtgaa
t gt gaaacca gtaacgttat acgatgtcgc agagtatgcc 3120 ggtgtctctt atcagaccgt
ttcccgegby gt gaaccagg ccagccacgt ttctgcgaaa 3180 acgcgggaaa aagtggaagc
ggcga&ggggsg%gctga&tt acattcccaa ccgcgtggca 3240

<222> (B)

<223> Xaa is Gly or Met

<220>

<221> SITE

<222> (10)

<223> Xaa is Ile, Met or Val

<220>
<221> SITE
<222> {11)

<223> Xaa is Gln, Leu, Val, Tyr or Ile

<220>

<221> SITE

<222> (12)

<223> Xaa is Trp, Tyr, Val, Phe, Leu or Ile




caacaact gg cgggcaaaca
cacgcgccgt cgcaaatt gt
gt ggt ggt gt cgat ggt aga
ctt ct cgwoa2aswgE gt cag

attgct gt gg aagctgcctg.

acacccatca acagtatt at

_.ctggtcgcat tgggtcacca

gcgcgteb@e gtctggetgg

gtcgttgctg
cgcggcgatt
acgaagcggc
t gggctgat c
cactaatgtt -
tttctcccat
gcaaat cgcg
ct ggcat aaa

attggcgttg
aaat ct cgcg
gt cgaagcct
attaactatc
ccggcegtt at
gaagacggt a
ctgttagcgg
tatctcactc

ccacct ccag
ccgat caact
gt aaagcggc
cgct ggat ga
ttcttgatgt
cgcgact ggg
gcccat t aag
gcaat caaat
aacaaaccat

tctggccctg 3300

g9§10gobadg®s 3360
ggt gcacaat 3420

QEAgeR A 6233480
ctctgaccag 3540
cgt ggagcat 3600
ttctgtctcg 3660
t cagccgata 3720
3780

gagtgccatg tccggttttc gcaaat gctg

gct gggcgca
agt gggat ac 3900
acagtatttt. 3960
ccaggcggt g 4020
ggcgcccaat 4080
acgacaggtt 4140

gcggaacggg aaggcgactg

aatgadﬁgghsfggttcccac tgcgatgctg gttgccaacg atcagatggc
at gcgegera (ttjpaccgagt ¢ cgggctgcgc gttggtgcgg at atct cggt
gacgatgeag aagacagetc. aloht alale  GeOGGALS aa; §GaggAt caa
cgcctgctgg ggcaaaccag cgtggaccgc ttgctgcaac tctctcaggg
"aagggcaat c thafetAgrtefc €18 gt ct cact g gt gaaaagaa aaaccaccct
acgcaaaccg cctctccccg cgcgttggec gattcattaa tgcagctggce
tcccgactgg aaagcgggca gtgagcgcaa cgcaattaat gtgagttagc g.cgaattgat. 4200
ctg 426%°°3 October 2005 WO 02/ 081683 6 <210> 4 <211> 4204 <212> DNA
<213><Ar3 Pesdmipt Boquéntet id20G0 sd@ncPedeprtpid dnrof Artificial Sequence:
Vector pAN;D. $4002.dhoPid /{8901 Q1643 It tt gacage ttatcatcga ctgcacggtg
caccaatgct tctggcgtca ggcagccatc 60 ggaagctgtg gtatggctgt gcaggtcgta
aat cactgca taattcgtgt cgctcaaggc 120 gcactcccgt tctggataat

gtttthogegl. ccgacatcat aacggttctg gcaaatattc 180 tgaaatgagc tgttgacaat

taatcgLecg, 0plCqtatad kol 9L99ATl . f.949296997.24%,

10

3840

1 5

<210> 2
<211> 15
<212> PRT

<213> Artificial Sequence

<220>
<223> Description of RArtificial Seguence: Peptide for

use in producing fusion protein

<400> 2
Gly Leu Asn Asp Ile Phe Glu Ala Gln Lys Ile Glu Trp His Glu
10

1 5 1%

<210> 3
<211> 4203
<212> DNA

<213> Artificial Sequence

- <220>
<223> Description of Artificial Sequence: Vector pAN-4




‘taacaatttc acacaggaaa
aaat cgaat g gcacgaaggc
tttggcggat gagagaagat
ct gat aag@m2aga@itt gcc
aact cagaag tgaaacgccg
gggaact gcc aggcat caaa
tatctgttgt ttgtcggtga

cagaccat gt
gcgccggagce
tttcagcctg
t ggcggcagt
t agcgccgat

ccggcctgaa cgacatcttc
t cgaggat cc cgggt accaa
at acagatt a_aat cagaacg
agcgcggtgg tcccacctga
‘ggt agt gt gg ggtctcccca
t aaaacgaaa ggctcagtcg aaagactggg cctttcgttt 600
acgctctcct gagﬁaggaca aat ccgccgg gagcggattt 660
gaacgt f gcg ,aagcaacggc ccggaggnt-g gcgggcagga cgcccgecat aaactgecag 720
-gcatcaaa t "Taagcagaagg ccatcctgac gtatggcctt tttgcgtttc tacaaactct 780
ttttgottedacays ctabertcae atticasgtgatIpcabtegc trtgdWagacmcagaate cdiga 840

t aaat gf goapd aata ald Aldgt tggee 900
cttat?%%%¥m??%??§:i§§ a?%?? cctt cct %???{8 ct%gggcégﬁtgﬁ%ég:ﬁﬁ 960

aaagt 538G EPYEE 3t HGF ’g*ggﬁﬁ ‘g‘;%‘-ﬁ‘&@‘é‘g‘ﬁtg SHITAERT Sgaeedt 1020
aacageggiagagatgetdgaagagbttivge socgaagaacgtdtdobec agtggpiggagaact . 108. 0
tttaaagllc. Locty %E%%%gag% 9&9}_& L& %9&%4;9, 9&&%999%%? Cacg&%%tc 1140

ggtcgccgca tacact at tca aatg c ttggtt t "act cacc gaaaag 1200

cat ct PARtRF2AtYFEATHROIAFICAGOWPRE TIVOFRERf gITtarcead a%iég%%tgg'ag?tsgat 1260

aacackgeaGottaaghiathact mtgagaot@agtﬁa@ee%gaec@aa@@%aag@%es Okt U . %3(2)0
ttgcacaaca t atca tataactcgc ctt aaccgga gct gaat gaa

gooat SERRaa0D JURRTCG°t ACARTIg IR g IR U SaE=Hredt (Hhge 1440

aaact attegasttggegaacroacisracteita goigtotoygotaasaait gabaggass ggat g 1500

gaggcggal iy e@agtgggmgaaca%g&{,&g f&@ggg@%ga&sg&g 9190 G0t tdoBt t

1560
gct gataaat “ct t gagc catfgcagc actg

g cca 1620
gat ggBEEFETett gég ggsaw@aaﬁ g T%@&%@%?ég@tﬁﬂ’é@f’%gﬁgeg%é&%tﬁg@at

gaggct caga 300
gcBtgebdrgeos360
cagaagcggt 420

G5k 8280
t gcgagagt a 540

1680

gaacgaaﬁjtagg@a:aga.iﬁg@c& g@ga@@ggt; feRkeqgdcgacidgpageathgrgicaggtgoca. 1740.

Cct ober, 200 108 PCT/GBO 1 caagttt act at at
cagaa gc tcélat ?};&acg %q[ 2141:9: @gricg%ggct ag aactcg CI%B

actttagatt g t? ffaaaac 1 aaaagg afctaggt ga agatcctttt

t gat adteatcratgateetaaat? cetttarats 1YayrtIttc gauBeacag treeersttgaly &4t cagaccc
COt agaaaaRt 8L AeARdR gL ldhehigRge dtblhdddt EcdQ0etc

ttattcectt

ttttgcggca

ttttgectte

aagtaaaaga tgctgaagat cagttgagtg

acagcggtaa
ttaaagttct
gtcgeocgeat
atcttacgga
acactgcggce
tgcacaacat
ccataccaaa
aactattaac
éggcggataa
ctgataaatc
atggtaagece
aacgaaatag
accaagttta
tctaggtgaa
tccaétgagc
tgecgcegtaat
cggatcaaga
caaatactgt
égectacata

cgtgtettac

gatccocttgag
gctatgtgge

acactattct

tggcatgaca
caacttagtt
gggggatcat
cgacgagegt
tggcgaacta
agttgcagga
tggagccégt
cteccegtate
acagatcgct
ctcatatata
gatccttttt
gtcagacccce
ctgctgettg
gctaccaact
ccttctagtg

ccteogeotetg

cgggttggac

agttttegece
gcggtattat
caga=*gact
-gtaagagaat
ctgacaacga
gtaactcgcc
gacaccacga
cttactctag
ccacttetge
gagcgtgggt
gtagttatct
gagataggtg
ctttagattg
gataatctea
gtagaaaaga
caaacaaaaa
cttttteoega
tagcegtagt
ctaatoctgt

tcaagacgat

ctgtttttge
cacgagtggg
ccgaagaacg
cccgtgttga
tggttgagta
tatgecagtge
tocggaggacc
ttgategttg
tgcctacage
cttecececggea
gctcggécct
ctecgeggtat
acacgacggg
cctéactgat
atttaaaact
tgaccaaaat
tcaaaggatc
aaccaccgc£
aggtaactgg
taggccacca
taccagtggce
agttaccgga

tcacccagaa
ttacatcgaa
tttteccaatg
cgccgggeaa
ctcaccagtce

tgccataace

gaaggagcta

ggaaccggag

‘aatggcaaca

acaattaata
tecggetgge
cattgcagca
gagtcaggca
taagcattgg
tcatttttaa
ccottaacgt
ttcttgagat
accagcggtg
cttcagcaga
cttcaagaac
tgctgecagt
taaggegeag

cgtgtegece
acgctggtga
ctggatctca
atgagcactt
gagcaacteg
acagaaaagc
atgagtgata
accgocttttt
btgaatgaag
acgttgegea
gactggatgg
tggtttattg
ctggggecag
actatggatg
taactgtcag
tttaaaagga
gagttttegt
ccttttttte
gtttgtttgce
gcgcagatac
tetgtageac
ggegataagt
cggtcggget

900

960

1020
1080
1140
1200
1260
13220
1380

i440 -
1500
1560
1620 .

1680
1740
1800
1860

.1820

1980
2040
2100
2160
2220



;,ccaaaaactg tccttctagt

“ctgcgcgtaa tctgectgett gcaaacaaaa
ccggat caag agctaccaac tctttttccg
gt agccgt ag
gctaatcctg
ct caagacga

aaaccaccgc
aaggt aact g
tt aggccacc
ttaccagt gg
tagttaccgg

t accagcggt
gcttcagcag
actt caagaa
ctgct gccag
at aaggcgca

gogtttgtttg 1980
age geagar®@s 2040
ctctgtagca 2100
PGS GER2AAE 32160
gcggt cgggc 2220
acagcccagc ttggagcgaa cgacctacac cgaact gaga 2280
agaaagcgcc atgCttcccg aagggagaaa ggcggacagg 2340
tatcc " e gc 2400
oct Ga T e Oy G e, 2460
t gat gereigcaeey) FgagCHIY IFEETEGH THFARACHC ATHRAARIFC §EEIaTroPt t2868g 2520
t E cct tgg@é‘gtgta{mé tﬁt%e%%té Eg{g%tgﬁ&ﬁ:fag @-ﬁfchséatgt ﬁgfgic@f:@ctat abggduaatgaldoot 3228
gt ggat aacc attaccgc c a ccg ctc a

gagcg&ﬁﬁ%ﬁa 5§§f§§§°%j§§8% égg %3 d%:cgc?:a 3%99? *%%g?%gggﬁt 27001
acgcabetgitcgng@batddgcg@msegmga ataggpgccaa@t caimagiac aatteicgat G5gat 2760
gccgcal aglyctAageGadyRet %@gé&%ﬁg {ALCOCLAC Y AREL G0l S ALB0E 138C 2820
cccgacaccC gccaacaccc ¢ cctgacgggc ttgtctgctc ccggcatccg 2880
ctt acé@%{%“&aa‘g%ttgisb%?@&c@t e-& @a @t@ﬁgeaﬁgﬁ ch‘icfél‘@%%gf?i‘a‘i‘-’éﬁ‘é%&te’éﬁt 2940

‘caccgagangybds gRganagec agateantt ﬂ@@ge@maaa@@@q&agegg:mtgt atbba 3000

ccgcct agatoz@srbsgct ct
tcgtgtctta ccgggttgga

t gaacggggg gttcgtgcac
tacctacagc gt gagctatg

tt Gt t at t 3060
gaot caRTT e e SPaoT Oh Aot gaite dhranton ratuar Tl dbE IR0, 00

cggt gt:eqmttagm @ageerugat taceeteogt wsgamsﬁ:aga@@ea*g@c&e@cWBeq Fég8a 31.80
aacgcgggaac ééga%gmgcggﬁgg@éc@ge %@gggaﬁakgﬁc&gaéécceggca&@egn.c@tegac 3240

acaacaactg gcgggcaaac a ccacctcca tct ccct . 3300
gcacgERPF2 R 855319R6°Y %&g ?@‘i g&a’%@g@%tt 5&%? %@efagpggao

cgt ggﬁ@@a@abﬁg@bgﬁgﬂsg@a@@a@@ﬂgg gr@tcagra@ycgcqagbam:gagg:arggacg@@oaa 3420

tcttct a t c 3480
cat t gRr et IR et e R S e gé?a 3540.

gacace@%ﬁa@t‘a‘a%agmqtaa% tH9FERIACEA Q‘@aa@%&ﬁgﬁcﬁgﬁﬁt%ﬁwt@&g?@ dea 360.0
tct ggt;gigﬁ%t&:hgggw@@egtag&aaajcgegcg@ahg&&g@gegaggs&ﬁaua@oghas ggkcac 3660

ggcgcegt ct tct cataa atat ct caat caaa ttca t.3720
' agcgggﬁ%cgqgg% ggl g gé’é’g YEEEP JCE Efctt% “Caacaaacca 1 agaaggt(:\z ggt 3780

gaat gagw@cwgnggn@@aca:tg}egmqg@g WMGCWE@%@@%&G%@@@@@C 3840

cacgcgecgt

gtggtggtgt

- etteotegege

attgetgtgg
acacccatca
ctggtcgeat
gegegtetge

' gcggaacggg
- aatgagggca

atgcgegeca
gacgataccg
cgcetgetgyg

daaggygcaatc

- acgcaaaccg

tececgactgg

ctg

cgcaaattgt
cgatggtaga
aacgegtcag

‘aagetgeetyg |

acagtattat
tgggtcacca

gtctggetgg

aaggegactg

tecgtteccac
ttaccgagtce

aagacagcetc

ggcaaaccag

agctgttgcc
ccteotecoceg

aaagcgggca

cgeggegatt
acgaagegge
tgggctgatc
cactaatgtt
tttetececat
gcaaatcgeg
ctggcataaa
gagtgccatg
tgcgatgetg
cgggctgege
atgttatatce
cgtggaccgc
cgtctecacty

cgecgttggcc

“gtgagcgeaa

aaatctogeg
gtecgaagect
attaactatc
ceggegttat
gaagacggta
ctgttagegg
tatctcacte
tccggtttte
gttgccaacg
gttogtgcyag
ccgecgttaa
ttgétgcaac
gtgaaaagaa

gattcattaa

cgcaattaat

ccgatcaact
gtaaagecggc
cgctggatga
ttcttgatgt
cgegactggg
gcecattaag
gcaatcaaat
aacaaaccat
atcagatggc
atatcteggt

ccaccatcaa-

teteotecaggyg
aaaccaccct
tgcagetgge
gtgagttagec

gggtgocage
ggtgcacaat

ccaggatgce
ctctgaccag

cgtggagcat

“ttctgtcteg

-tcagcecgata

gcaaatgctg

gctgggegea

.agtgggatac
acaggatttt

ccaggcggtg
ggcgcccaat
acgacaggtt

gegaattgat

3360
3420

3480.

3540

3600

3660. .

3720

3780. ..

3840
3900
3960

4020 .

4080

4140
4200
4203 .



aat gcgcgcc attaccgagt ccgggctgcg cgttggtgcg gatatctcgg tagtgggata 3900
cgacgat acc gaagacagct catgttatat cccgccgtta accaccatca aasaggat2a05 3960
tcgcctgct g gggcaaacca gcgtggaccg cttgctgcaa ctctctcagg. gccaggeggt-4020 3
Cct obew@@OB16M® 02/ 081683 PCT/ GB02/ 01623 gaagggcaat cagetgiisge/oorgt ct cact
ggt gaaaaga aaaaccaccc tggcgcccaa 4080- tacgcaaacc gcctctccCG gecgegttggce
cgattcatta atgcagctgg cacgacaggt 414p ttcccgactg gaaagcgggc agtgagcgga
acgcaattaa tgtgagttag cgcgaattga 4200 tctg 4204 <210> 5 <211> 4205 <212>
DNA <2h3z Artificial Sequence <220> <223> Description of Artificial
Sequence: Vector pAN-6. <400> 5 gtttgacagc ttatcatcga ctgcacggtg caccaat gct
tcthﬁﬁﬁ@a‘ﬁﬁCagccatc 60 ggaagctgtg gtatggctgt gcaggtcgta aatcaotgca

t aat t<gtegt pipgct caaggc 120 gcactcccgt tctggataat gttttttgcg ccgacat cat
aacgalscho, 9GaaLAt 5680 tgaaatgagc tgttgacaat taatcatccg gctcgtataa
tgt gt ggaat tgtgagcgga 240 taacaatttc acacaggaaa cagaccatgt ccggcctgaa
cgacat cttc gaggctcaga 300 aaatcgaatg gcacgaaggc gcgccgggag c' *., -:gaggatc

ccgggtamea agcttggectg 360 ttttggcgga tgagagaaga ttttcagect gatacagatt
aaal CagRac, 4629800800, 120; il oalanaa.agaald! dey & 99cggcag tagegeggt g
. gtcccacctg accc%dtgcc gaactcéﬁaa gt gaaacgcc gtagcgccga tggtagtgtg

gggtctcccc atgcgagagt 540 agggaactgc caggcat caa at aaaacgaa
gaaagagd@gsgcCtttecgtt 600 ttatctgttg tttgtcggtg. aacgctctcc

oo CEBA BT et 5% 265-4550a1 (ST PR CagRAg . CATREED

aggct cagt ¢
t gagt aggac
t .ggcgggcagg
?é%gatggcct

t.t t t gggHalgtt ggagaaaeteat/ §oagdichitd glatttactigbht tttdeat dtacatttaaage t1d0 gt at ccg

ctcat

attca

293¢ A
gC at {:C%C Cc
tgaaatgagc

taacaatttc
aaatcgaatg

tttggeggat

ctgataaaac

aactcagaag
gggaactgcc
tatctgttgt
gaacgttgcg
gcatcaaatt.

ttttgtttat.

- taaatgcttc

cttattcect
aaagtaaaag.

aacagceggta

tttaaagtte

ggtcgccgca
catcttacgg

aacactgcgg

ttgcacaaca
gccataccaa
aaactattaa
gaggcggata
gctgataaat
gatggtaagc

‘gaacgaaata

gacast
gtgtcg
tgttgacaat

acacaggaaa
gcacgaaggc
gagagaagat
agaatttgee
tgaaacygeey
aggcatéaaa
ttgtcggtga
aagcaacggc
aagcagaagyg
ttttctaaat
aataatattg
tttttgecgge
atgctgaag;
agatccttga
tgctatgtgg
tacactattce
atggcatgac
ccaacttact
tgggggatca
acgacgageog
ctggcgaact
aagttgcagg
ctggagcegg
cctoecegtat

gacagatcge

taatcatceg
cagaccatgt
gcgocoggage
ttteagecty
tggcggcagt
tagcgbcgat
taaaacgaaa
acgetectect
ccggaggrtg
ccatecctgac
acattcaaat
aaaaaggaag
attttgectt
tcagttgggt
gagttttcge
cgcggtatta
tcagaatgac
agtaagagaa
tctgacaacg
tgtaactecge
tgacaccacg
acttactcta
accacttetg
tgagegtggg
cgtagttatc
tgagataggt

gcotegtataa
ccggectgaa
tecgaggatceo
atacagatta
agegeggtgy
ggtagtgtygg
ggctcagtcg
gagtaggaca
gcgggcagga
ggatggecett
atgtatceccge
agtatgagta
cctgtttttg
gcacgagtgg
cccgaagaac
ﬁcccgtgttg
ttggttgagt
ttatgcagtg
atcggaggac
cttgatcgtt
atgcctacag.
gcttceccggce
cgcteggecce
tctocgeoggta
tacacgacgg

gcctcactga

tgtgtggaat
cgacatctte

cgggtaccaa

.aatcagaacg

tccoccacétga
ggtctcecca
aaagactgyy
aatcegeoegy
cgccoegecat
tttgegtttce
tcatgagaca
ttcaacattt
ctcacccaga
gttacatcga
gttttccaat
acgccgggca
actcaccagt
ctgccataac
cgaaggagcet
gggaaccgga
caatggcaac
aacaattaat
ttccggotgg
tecattgcagce
ggagtcagge
ttaagcattg

tgtgagegga
gaggctcaga
gottggeotgt
cagaagcggt
ccccatgceg
tgcgagagta
cetttogtit
gagcggattt
éaactgccag
tacaaactet
ataaccctga

écgtgtcgcc

aacgetggtg

actggatctc

gatgagcact.

agagcaactc
cacagaaaag
catgagtgat
aaccgotttt
gctgaatgéa
aacgttgcge
agactggatg
ctggtttatt
actggggceca
aactatggat

gtaactgtea

gatgg,gtt&%@&?&%&&at%%@t 2at3tl Qpgaaandas: 4agt at gagt
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300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
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1260
1320
1380
1440
1500
1560
1620
1680
1740



ccttattccc ttttttggeg
gaaagt aaaa gat gct gaag
caacagcggt aagatccttg
tttt aaagplo28@es at gt g
cggt cgccge at acactatt
gcatcttacg gatggcat ga
taat cct gcg gccaacttac

cattttgcct tcctgttttt gctcacccag
at cagttggg tgcacgagtg ggttacatcg
agagttttcg ccccgaagaa cgttttccaa
gcgcggtatt atcccgtgtt gacgccgggc
ctcagaatga-cttggttgag tactcaccag
cagt aagaga attatgcagt gctgccataa ccatgagtga 1260
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aaacgct ggt 960
aasggek 2005 1020
t gat gagcac. 1080

FRGPGEHARE231 140
t cacagaaaa 1200

gecogeatagt

~ cccgacacce

cttacagaca

" caccgaaacg

cgttgacacce

" gagtcaattc

cggtgtetet
aacgcgggaa
acaacaactg
gcacgegecg
cgtggtggtg

teottetegeg

cattgctgtg

gacaccratc

tctggtcogea

ggcgegtetg
agcggaacgg

gaatgagggce

aatgegegec

¢gacgatacc

" tegectgotg

taagccagta
gccaacacceo
agetgtgacc
cgcgaggceag
aﬁcgaafggt
agggtggtga
tatcagaccg
aaagtggaag
gcgggcaaac
tcgecaaattg

tecgatggtag

‘caacgegtca

gaagctgecet

‘agcagtatta

ttgggtecace

cgtoctggectg

gaaggcgact
atcgttccca

attaccgagt

gaagacagcet:

gggcaaacca

tacacteceqac
gctgacgocgce
gtctccggga

cagatcaatt

“gcaaaacctt

atgtgaaacce
ttteeccgegt
cggecgatgge
agtcgttget
tegeggegat
aacgaagegg
gtgggctgat
gcactaatgt
ttttcteeca
agcaaatcgc
gctggcataa
ggagtgccat
ctgcgatget
cegggetgeg
catgttatat

gegtggaceg

tatcgctacg
cetgacggge
gctgcatgtg
cgcgcgegaa
tcgoggtatg
agtaacgtta
ggtgaaccag
ggagctgaat
gattggcgtt
taaatctcge
cgtogaagcec
cattaactat
tccggcgtta
tgaagacggt
gctgttageg
atatctcact

gteceggtttt

ggttgccaac:

cgttggtgeg
ccecgeocgtta

cttgectgeaa

tgactgggtc
ttgtctgete
tcagaggttt
ggcgaagcgy

gcatgatage

tacgatgtcg

gccagccacg

tacattccea
gccacctcca
gccgatcaac
tgtaaagcgg
ccgetggatg
tttcttgatg
acgcgactgg
ggcceattaa
cgcaatcagé
cadcaaacca
gatcagatgg
gatatctcgg

accaccatca

ctctotcagg

atggctgege
ccggcatceg
tcaccgtcat
catgeattta
gccoggaayga
cagagtatgce

tttctgcgaa

-acegegtgge

gtctggcecct
t.3‘399":‘21“:6'1'15!
cggtgcacaa
accaggatgc
totetgacea
gcgtggagea
gttctgtectce

ttcagccgat .

tgcaaatgct

cgctgggege

tagtgggata-

aacaggattt

gccaggeggt-
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cgagcgcagc gagt cagtga.
tacgcatctg tgcggtattt
tgccgcat ag ttaagccagt
ccccgacagro@eqaacacc

gcgaggaagc ggaagagcgc
cacaccgcat at ggt gcact
at acact ccg ctatcgct ac
cgct gacgcg ccct gacggg

ctgatgcggt- attttctcct 2700
ct cagt acaat ct gotictegmo2760

gt gact gggt cat ggctgcg 2820
cttgtctgct cpepeealfi2880

. gcttacagac aagctgtgac cgtctccggg agctgcatgt gtcagaggtt ttcac.cgtca 2940

-t caccgaaac gcgcgaggca gcagatcaat tcgcgcgcga aggcgaagcg gcatgcattt
acgttgacac catcgaatgg tgcaaaacct ttcg%ggtat ggcat gat ag cgcccggaag
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gaatca ggccagcc

aaacgdgggoraana aFCheeTcy cCIRFCTREIRT EQdGet A tPFIRCAPE CTAEIARRITGCH Y
Cacaagaaectq29s YIEEeeRRAg6 dHre8bé 3G heabg08 )k gt GLAREE  Eifo a1k 04HHRC.
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gt gt'cgat ggta gaacgaagcg gcgt cgaagc ctgtaaagcg gcggtg a

agagt
ccggt
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gcgtg
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cc gtitcccgceg
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]

3%8cc gt cgcaaat't gt cgcggcga. ttaaat ct cg: cgccgat caa. ct gggt

fitctgcga

-30
3060
3120
3180
3240
3300
3360
3420
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atcttctcgc gcaacgcgtc agtgggctga tcatt.aacta tccgctggat gaccaggatg 3480
ccattgctgtggaagctgcc tgcactaatg ttccggegtt atttcttgat gtctctgacc. 3540

agacacccat.caacagtatt attttctccc atgaagacgg
at ct ggt?éft ®at t gggt cac cagcaaat cg cgctgttagce
Oct obesz12005%03%0 02/ 081683 10 PCT/ GB02/ 01623
at at ct cac tcgcaatcaa
Bt ccggttt tcaacaaacc

ggctg
tggag

dieds

act gcogatigre Mrgpticget Fmaegerecagat g
t ccgggect gc gegttggtge ggatatctcg

~ tcatgttata tcccgeegtt aaccaccatc,
agcgt ggakt gcttgctgeca actctctcag: ggccaggegg

att cagccga
at gcaaat gc
gcgcet gggeg
gt agt gggat
aaacaggatt

3720
3780
3840
3900
3960
4020

t gaat gaggg
caat gcgcgc
acgacgat ac
ttcgcct get
t gaagggcaa

cccgt ceae pkgEHiganang f amad 6 CROC seqyaegc ceatdHgAn-at acgcaaac
cgcgcgttgg ccgattcatt aatgcagctg

cagt gagcgc aacgcaatta atgtgagtta.

4216

<400> 5§

gtttgacagc
ggaagectgtyg
gcactcecegt
tgaaatgagc
taacaatttc
aaatcgaatg
ttttggegga
tetgataaaa
gaactcagaa
agggaactgce
ttatetgttyg
‘tgaacgttgc
ggcatcaaat
tttttgttta
ataaatgctt
ccttattccce
gaaagtaaaa

caacagcggt

. ttttaaagtt

cggtecgeege
gcatcttacg
taacactgeg

tttgeacaac

ttatcatega
gtatggctgt
tctggataat
tgttgacaat
acacaggaaa

gcacgaaggce

tgagagaaga.

cagaatttgc
gtgaaacgcc
caggcatcaa
tttgteggtg
gaagcaacgg
taagcagaag
tttttctaaa
caataatatt
ttttttgegg
gatgctgaag

aagatccttg

ctgctatgtg.

atacactatt

gatggcatga

gccaacttac

atgggggatc

ctgcacggtg
gcaggtegta
gttttttgeg
taatcatccg
cagaccatgt

gcgecgygay

ttttcagect

ctggcggrag
gtagcgecga

ataaaacgaa

.aacgcteteoce

cecggagggt

gccatecctga .

tacattcaaa
gaaaaaggaa
cattttgeccet
atcagttggg
agagttttcg
gcgeggtatt
ctecagaatga
cagtaagaga
ttetgacaac

atgtaactcg

gcacgacagg 4140 - tttcccgact
gcgcgaattg 4200 atctg 4205

caccaatgct
aatcactgca
ccgacatcat
gctcgtataa
ccggectgaa
ctagaggatc
Qatacégatt
tagegeggty
tggtagtgtg
aggctcagtc
tgagtaggac
ggcgggcagg
cggatggcct
tatgtatccg
gagfatgagt

tectgttttt

tgcacgagtg

ccccgaagaa
atcceogtagtt
cﬁtggttgag
attatgcagt
gatcggagga
ccttgategt

tctggegtcea
taattcgtgt
aacggtteoctg
tgtgtggaat
cgacatcttc
cecgggtacca

aaatcagaac

gtcccacctg.
gggtctccee
gaaagactgg.

aaatcecgecqg
acgccogcca
ttttgeogttit
ctcatgagac
attcaacatt
gctcacc;ag
ggttacatcg
cgttttecaa

gacgccgggce

tactcaccag

gctgocataa
ccgaaggage
tgggaaccgy

ggcageccatc
cgctcaagge
gcaaatatte
tgtgagcgga
gaggctcaga
agecttggeotg
gcagaagcegg

accccatgee

atgcgagagt
gectttogtt
ggageggatt -
taaactgeca
ctacaaacte .
aataacgctg
tcegtgtege
aaacgctggt
aactggatct
tgatgagcac.
aagagcaact
tcacagaaaa

ccatgagtga

-taaccgettt

agctgaatga

tacgcgact.g ggcgtggagc 3600
gggcccatta agttctgtct 3660 3
cggcgcegt ct gcgt ct ggcet

t agcggaacg

ggaaggcgac
catcgttccc
cattaccgag
cgaagacagc
ggggcaaacc
tcagctgttg
cgcctctccec
ggaaagcggg
<210> 6
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<212> DNA <213> Artificial sequence <220> .<223> Description of Artificial
Sequence: Vector pAC-4 <400> 6 gtttgacagc ttatcatcga ctgcacggtegmaccaat gct
tct ggcgtca ggcagccatc 60 ggaagctgtg gtatggctgt gcaggtcgta aatcactgca
t aat t cavglegieéraaggc 120 gcactcccgt tctggataat gttttt pggetmesasat cat
aacggttctg gcaaatattc 180 tgaaatgagc tgttgacaat taatcatccg gctcgtataa
t gt gt ggaat tgtgagcgga 240 taacaatttg, acacaggaaa cagaccatgg agctcgagga
tcccgggcaa gecttgettgg-300 tggcggtctd aacgacatct tcgaggctca gaaaat cgaa
tgeacgant.aal Lag cgggégfegagaa&gu@aqggc&icgg R99-4 aaanagd; aukp! cadce
gcagaagCg gtctgataaa acagaa

t gat acagat taaatc cctg cggca
gt agc gepgratit eeé%@ﬁaqgect%e& caﬁcﬁécw&aﬁ%ﬁgﬁt%?gfgﬁ%%@ait ¢gPlgcgcceg
at ggt a&éﬁbgﬁﬂg%@&%a@@@ccsﬁi@eg@@agcéga@gge%bgc@agweat asbaaaacga

1 t ttt t Tt tct ttt 1 tct
D A S 32000 s oad il (o dddr o b el dl] KRS J890 001 o1

t ggcgggﬂagtw geemsretﬂ XggtatdahctigeecRygcarvwiasad sagtagase dgékat cct g
acggat goeeaidd taBQ&athaEcJ %@gat}&taag agpet cLddgt bt dabbadt bhtdiLlkga: abasatt caa

atatgtatcc gctcatg caat aaccct gataaatgct tcaataatat tgaaaaagga

B0t APRgaTc EERAARE O GaCt el GRELH e, PR REEECt AELREtE JORT 11 goc

t t cct ghddehgdigl hegareatOadggaaacyciggat Gaaagt aaatagagggigaatgaseagt t gg

gt gcacgagt acat ¢ o L 3 01623 11
gtc% 1?%23(:3 caa % tg‘g gﬁ% %% %§ Mt%%é%a8 §§§ é?:gétqugé 1080

gaactagatc atcct agag e gccctgaaga acgttttcca
at gat gelgeaceta ptakargoct ccsgeawagﬁ FFegerRFvactaogreety taetitgatydedgg 1140
Caagag@@gst&é-‘aggtag&faegaac%Tta@actttata c}a%b@@%t o AGLhggt th@cﬁaastx @agea iggg

gt tctt t t ttat
Accat SHPG AT AERT GE JOL AT S LA M At aEe e JAP U S0 See6adda%0 1320
1380

Ct aacegericttidd tgcacaatcabgymggat wahgtanagt gcw@btrgagcwctgtaggg aaeeg

gtegtgtett
ctgaacgggg
atacctacag
gtatceggta
cgectggtat
gtgatgcteg
gttecctggece
tgtggataac
cgagcgcagce

tacgcatctg

tgeegeatag
ccccéacacc
~gettacagac
‘?tcaccgaaac
acgttgacac
agagtcaatt
ceggtgtcete
aaacgcggga
' cacaacaact
“tgecacgcgec
gcgtggtggt
atcttetcege

ccattgectgt

agacacccat

Vatctggtcgc

accgggttgg
ggttcgtgca
cgtgagctat
agcggcagag
ctttatagtc
tcaggggggce
ttttgetgge
cgtattaccg
gagtcagtga
tgeggtattt
ttaagccégt
cgccaacace
aagctgtgac
gcgegaggea
catcgaatgg
cagggtggtg
ttatcagacc
aaaagtggaa
ggcgggceaaa
gtcgcaaatf
gtcgatggﬁa
gcaacgoegte
ggaagctgcce

caacagtatt

-‘attgggtcac

actcaagacg
cacagccecag
gagéaagcgc

tcggaacaqgy

ctgtegggtt’

ggagcctatg
cttttgcteca

cctttgagty

gcgaggaage

cacaccgcat
atacactceg
cgctgacgcg
cgtetoceggy
gcagatcaat
tgcaaaacct
aatgtgaaac
gtittcecgeg
gcggcgatgg
cagtegttge

gtegeggega

gaacgaagcg
agtgggctga
tgcactaatg
attttctccc

cagcaaatcg

atagttaccg
cttggagega
cacgettece
agagegoacg
teogooacctc
gaaaaacgce
catgttcttt
agctgatacc
ggaagagcgc
atggtgcact
ctatcgetac
cectgacggg
agctgcatgt
tocgecgogega
ttogoggtat
cagtaacgtt
tggtgaacca
cggagctgaa
tgattggcgf

-ttaaatctog:

gcgtcgaagér

tcattaacta
ttoceggogtt
atgaagacgg
cgoetgttage

gataaggcéc
acgacctaca
gaagggagaa
agggagcttc
tgacttgagce
agcaacgegg
cetgegttat
gctocgoegea
ctgatgeggt

ctcagtacaa

gtgactgggt

cttgtctget
gtcagaggtt
aggcgaagey
ggcatgatag
atacgatgtc
ggccagccac
ttacattccc
tgccacctee
_cgccgatcéa
ctgtaaagcg
tceogetggat
atttettgat
tacgcgactg
gggcccatta

agcggteggg
ccgaactgag
aggcggacag
cagggggaaa
gtcgattttt
cctttttacg
ccecctgattce
gccgaacgac
attttectect
tetgetetga
-ﬁatggctgcg
ccecggeatec
ttcaccgtca
gcatgcecattt
cgecccggaag
gcagagtatg
gtttctgega
aacegegtgg
agtectggcecc
ctgaggtgcea
gcggtgcaca
gaccaggatg

‘gtctotgace

ggcgtggage
agttctgtet
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gagct gaat g aagccat acc
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aact ggcgaa
t aaagttgca
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ggt gagcgtg
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cgat gcct ac
tagcttcccg
t gcgcet cggce
ggt ct'cgcgy
t ct acacgac

agcaat ggca

1440
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ccttccgget
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gcta ccacttcaa
?F‘é‘t?@a‘é;‘fagﬁgﬁiﬁjcf*ﬁ%‘g

agt ggcg@a@gag;ccgggn;g&agcae;egg@ﬂaga gﬁehmgﬂ@a@&ha@tbaﬁﬁcggﬁiﬁaggﬂg

cagcggt

accgaa'é‘i%g 'gga% g%%fgggg gcg %&%g

ac

tgg

adgcg

CCC& C'Q'C;:t

P Ceacgert L e

Cabaf
ggaga

aaggcgmgwatmggwt%@@g@wggc gt@eewaeagaa@&ga‘gwcwggamaém

ccaggg

cgtcgatttt tgtga gctc gtcagggggg
gccet t t FEECCHRAAtt ETATFFEIHT P HEAGEC

tcccct gaddg ct gt ggataa ccgtattacc
agccgaacga ccgagcgcag cgagt cagt g.
tattttctcc ttacgcatct gtgcggtatt.
at ctgctct g. at gccgecata gttaagccag
t cat gggs@e gccccgacac ccgecaacac
tcceggecatc cgcttacaga caagcet gt ga
tttcactytle accgaaa cgcgcgagge
ggcat geztA- bwcgt t gaca ccat cgaat g
gcgceceggaa 9adagl caat. Laa9@gt 9ot
cgcagagfat gccggtgtct cttat cagac.
cgtttctgcg aaaacgcggg aaaaagt gga

gccttt gagt

agcgaggaag.

t cacaccgca

‘t at acactcc

ccgct gacgce
ccgtctccgg
agcagat caa

gt gcaaaacc.

gaat gt gaaa
cgtttcccge

agcggcgat g.

aaaaac C

gagct gat ac
cggaagagcg
t at ggt gcac
gctatcgcta
gcct tgacgg
gagctgcatg
ttcgcgegeg
tttcgcggt a
ccagt aacgt
gt ggt gaacc
gcggagct ga

MCMCS%&%@&& AL (b9t c380ta dtlhe 9543CELaGheaR! bOaD
cggagcct at
COLTARED AR

ca

PG ecPre e dtde dtin.

cgct cgeee
cct gat gcgg
tct cagt aca
cgtgactggg
gcttgtctge
t gt cagaggt

aaggcgaagc.

t ggcat gat a
t at acgat gt
aggccagcca

attacattcc.

1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120

3180 .

3240

caaccgeggy gcacaaca. ac:tggcgggcaa acagtcgttg ctgattggcg ttgccacctc. . 3300

<223> Description of Artificial Sequence: Vector pAC-4

<400> 6

gtttgacagc
ggaagctgtg
gcacteccegt
tgaaatgagc

taacaattte

" tggcggtcetg

gagcttgget
cgcagaagecg
gaccccatge
catgcgagag
ggectttegt
gggagcggat
ataaactgcc
tctacaaact
caataaccct
ttoegtgtcg
gaaacgetgg

ttatcatcga
gtatggctgt
toctggataat

‘tgttgacaat

‘acacaggaaa

aacgacatct

gttttggcgg

"gtctgataaa

cgaactcaga
ﬁagggaactg
tttatctgtt
ttgaacgttg

aggcatcaaa

ctttttgttt:

gataaatgot

‘cococttattcece

‘tgaaagtaaa

ctgcacggtg
gcaggtcgta
gttttttgeg
taatcatecyg
cagaccatgg
tcgaggctca
atgagagaag
acagaatttg
agtgaaacge
ccaggcatca
gtttgtcggt
cgaagcaacg
ttaagcagaa
atttttctaa

tcaataatat

cttttttgeg:

agatgctgaa

caccaatgct
aatcactgca
ccgacatcat
getegtataa
agctegagga
gaaaatcgaa
attttcagce
cctggeggca
cgﬁagcgccg
aataaaacga
gaacygctcte
QCCCQQBQQQ
ggcecatcctg
atacattcaa
tgaaaaagga
gcattttgee

gatcagttgg

tctggcgtea

taattcgtgt

aacggttctg
tgtgtggaat
tcecegggceaa
tggcacgaat
tgatacagat
gtagcgeggt
atggtagtgt
aaggctcagt
ctgagtagga
tggcgggcag
acggatggec
atatgtatcc
agagtatgag
ttectgtttt

gtgcacgagt

‘ggcagccate

cgctcaagge

gcaaatattc

tgtgagcgga

gcttgecttgg-

aattaattaa
taaatcagaa
ggtcccacct
ggggtctcec
cgaaaga¢tg
caaatccgeoe
gacgccogeco
tttttgegtt

getoatgaga

tattcaacat

tgctcacccea

gggttacatc

120.

180

240
300

360
420
480 -
540
600

660

720

840 -

900

960

780 .

1020



'3 Cctober 2005 WD 02/081683 PCTI GB02101623 12 cagtetggcc ctgcacgcge
cgtcgcaaat tgtcgcggcg attaaatctc gcgccgatca 3360 act gggt g&etober 2005

agcgt ggt gg, t gt cgat ggt agaacgaagc ggcgt cgaag cctgtaaagc 3420 ggcggtgcac
aat ctt chvogregmaacgcgt cagtgggctg atcattaact atccgctgga 38Oceé@aesaggat
gccattgctg tggaagctgc ctgcactaat -gttccggecgt tatttcttga 3540 tgtctctgac
cagacaccca tcaacagtat tattttctcc catgaagacg gtacgcgact 3600 gggcgtggag
cattgggtcg cattgggtca ccagcaaatc gcgctgttag cgggcccatt 3660 aagttctgtc

£ €90CQLaLE d-96 9 LLIOGJHORGIQ0CAl: GRAARLELLCYCELENGAT LAY Bddl cagecy
at agcggaac” gggaaggcga ct ggagt gcc atgtccg%%t ttcaacaaac 3780 catgcaaatg

‘ct gaatIFegEIgcat CHt Rt GEYRY eP R E £ EEYHEhg 38 HIT Y¥ct gggc
gcaat g@6aqacatl tagegglt eagrgeta cgeGishaed geCggaitat citac8O@a YIctagt ggga
t acgacgat a_ ccgaaga cteatattat c calc cagacaggat
tttcgcttge E‘g"’lgg‘-" ﬁ‘g'g%a, c %é%?ggt cg‘}:a gt%tgéﬁ%gtangtgﬁgt%g c%:gg‘?l%%é gggccaggceg
gt gaarryebowmt-g arfelagettagceetfeectie cHERfogarmaIghessrde careIadBrY t%gcgcecc
aat acgGaaa-fedCiteLeLcLCenYegldd gecPabt€alyctaad86300iggdd4q gBACgacag
gtttcccgac t gaaa%cgg ca t%agc%.caac%caatt aat %%égtt 4gooasgg&9cgaatt
gat ct FASIBAES 13RIT93E5 13 W3 SHIPS BRI °92Y F 1398 rH 2 sequence <220>
<223> doasegttot i @raaeftArtt addtgpadasSetpraneetc YegtorccpdGacd@gla, 7500 gttt gacagce
ttat C%&%g&%%%&%@%%&gﬁa@&%ﬂ%& LGLAACHLL ] 50GSARGE aé&tQQ%gcggwt gtg

t aggtc 120.

gt at ggct a aatcactgca taattcgtgt cgctcaaggc cact cccgt
t Ct ggeRIEATIGER L TOCHRY ACHREATRIAC JALIFYETER §IGEReRrat tatcaBye ¢faat gage

t gt t gafRatadRal Gakess GChagkatan boghggatctatgage ompeadiagt Bamaat tt c
acacag%aaa cagaccat

‘gaacg

tggtaactgt cagaccaagt ttacteatat

taatttaaaa ggatctaggt

. qgtgagtttt

gatcecttttt
gtggtttgtt
agagecgcaga
Aactctgtag
agtggcgata
cagcggtcgg
accgaactga
aaggecggaca
ccagggggaa
cgtcgatttt
gectttttac
teccctgatt
agccgaacga

tattttctcc

atectgctctg-

. tcatggctgce

tceceggecato

tttcaccgtc

ggcatgecatt

. gcgececggaa

cgcagagtat
cgtttectgeg

caacegegtyg

cgttccactg
ttctgcegegt
tgccggatca
taccaaatéc
cacegoctac
agtecgtgtcet
gctgaacggg
gatacctaca
ggtaﬁccggt
acgecctggta
tgtgatgete
ggttcectgge
ctgtggataa
ccgagogeag
ttacgecatct
atgccgcecata
gececegacac
cgcttacaga
atcaccgaaa
tacgttgaca
gagagtcaat

gceggtgtet

-aaaacgcggqg

.gcacaacaac .

gaagatcctt
agcgtcagac
aatctgctge
agagctacca
tgtcettcecta
atacctcgect
taccgggttyg
gggttegtgc
gcgtgageta
aagcggcagg
tctttatagt
gtcagggggg
ctetttgetygg

cegtattace

cgagtcagtg

gtgcggtatt
gttaageccag
ccgccaacac
caagetgtga
cgcgcgagge
ccatcgaatg
tcaggétggt
cttatcagac
aaaaagtgga

tggcgggcaa

atactttaga
tttgataatc
ceegtagaaa
ttgcaaacaa
actettttte
gtgtagcegt
ctgctaatec
gactcaagac
acacagcgoca
tgagaaageg
gtcggaacag
cctgtegggt
cggagcctat
ccttttgectc
gectttgagt
agcgaggaag
tcacaccgcea
tatacactcc
ccgetgacge
ccgtctecgg
agcagatcaa

gtgcaaaacc

gaatgtgaaa

cgtttcoccege

agcggcgatg
acagtcgttg

ttgatttaaa acttcatttt

tecatgaccaa aatcccttaa

agatcaaagg
aaaaaccacc
cgaaggtaac
agttaggcca
tgttaccagt
gatagttacc
gcttggageg
ccacgcﬁtcc
gagagcgcac
ttcgccaccé
ggaaaaacgc
acatgttett

gagctgatac

.cggaagagcg
tatggtgcac

gctatcgeta
gccectgacgg
gagctgcatg
ttcgecgogeg
tttegecggta
ccagtaacgt

gtggtgaacc

gcggagctga

ctgattggeg

atcttctiga
gctaccageg
tggettcage
ccacttcaag
ggctgetgee
ggataaggcg
aacgacctac
cgaagggaga
gagggagctt

(ctgacttgag

cagcaacgcg .
tectgegtta .
cgcteogeoge
cctgatgegg
tctcagtaca
cgtgactggg
gcttgtetge
tgtcagaégt
aaggcgaagce,
tggcatgata
tatacgatgt

aggccageca,

t t tt t 300 tct
SES CEUEOAA R IO e OERs BRI G SRSt

1800
1860
1920 .
1980
2040
2100
2160 .
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760 ,‘
2820
2880
2540
3000
3060
3120
3180

attacattce

ttgeccaccte

3240
3300



agagcttggc tgttttggcg gatgagagaa gattttcagc ctgatacaga ttaaatcaga 420
acgcagaagc ggtctgataa aacagaattt gcctggcggc agtagcgcgg t ggoasearos 480

t gaccccat g ccgaactcag aagt gaaacg ccgtagcgcc gatggtagtg tggggtctcc 540
ccat gcogean@é@gpgaact gccaggcatc aaat aaaacg aaaggctcag tg99apedfikz000
gggcctttcg ttttatctgt.tgtttgtcgg-tgaacgctct cctgagtagg acaaatccgc 6.60 i
Cct ober 2005 WO 02/081683 13 PCT/ GB02101623 cgggagcgga tttgaacgtt
gcgaagcaac ggcccggagg gt ggcgggca ggatycccgc 720 cataaactgc caggcatcaa

att aa a atcct Cttttt tctacaact tttgtt
tatttt f1 % gagctga gries’ aactggfg % ﬁgglg atgﬁ‘—@tc a3 cc t%%oaaat gc
tt caataamgtgcgaaamggaa@&gga't@a mmem 9990rgapy t@@gtfgatagc geEdttattc
cet { £ L6 000 ALLLLGR G 1dRahaIdk L1gIGLEREP G 000LaaB09RREGLH, 01 48220 a2

aagat gCtga agatcagttg g cgag tgggttacat 1020 cgaactggat ctcaacagcg
gt aaggﬁﬁ?ﬂagﬂﬁ‘é%ﬁﬁtﬁftﬁg‘@@ %%ﬁg FHGEFI e OB %Y ‘g‘%@& Wt t t aaag
tt CE g&tg&:tgtg{gng?ggggicacatwaae@giag titgatge@;ggaﬁéau@acgaﬁagg@aa mOtngg: c?;:c
gcat acact Cc g G a catctta
R D R A D R il e

cggccaagttictyes trepgrucat a&g&sé‘g@ag pastgasrfga2aggFteycrrtagerayee 1120t t gcaca

acat 0ggegagkeaghRfghab MaehL el &Mg@@@%hé@%gtgﬂgﬁéﬁak gaagccat ac
caaacgacga gcgt gacacc acgatgccta cagcaat aacaac aaact at
 nact SEGA AT SEPTHPRTR BGETTTEE T ARRaes Fr ISR R AR ) Thga00cas
at aaagutgtgagy gcedcicbcg tayeyticyyg mgg@@g@gtﬁt&@gw gyobtaictt IRO0OQCt gat a
aat ct ggags o gegttgég&%tg%tg%&&tag gécaaftg@&;tggté%(lcg@%%&aqggg $dzagat ggt a

agccctcccg atcgta gt't atctacacga c ga tca 16 gcaactatg gatgaacgaa

at agaGawag%fctt 5%&9@&@@%?%936 ‘fi‘ﬁf@ %%@Cc&gi%tg‘f tﬁ@%’é‘é‘é’?@ ¥8gaccaag
ttt aclyggdaghed athidmgcatdtgagéidda qachteadd trdPMaad tgaah&éc&aa aggat ct agg
tgaagatcet ttttg ta%gaé:tcat acca gca%tcccttacl %cat qgt %&1 gt tccact
gagcgtcagbqa CCcCcC aa aagﬁfcaaag geﬁ aree gta 1Y aga
tttct gggﬂxgat:wtgctgmcgactttggeama FFIL TR CAREGARALTE FGEIUBROL 4200
' agcgcgaatt gatcig ‘ 4216

<210> 7

<211> 4217

<212> DNA

<2313> Artificial Sequence

<Z220>

<223> Description of Artificial Sequence: Vector pAC-5

<400>-7.

gtttgacagc ttatcatcga ctgecacggtg caccaatget tctggeogtca ggecagecate 60
ggaagctgty gtatagctgt gcaggtcgta aatcactgca taattcgtgt cgctcaagge 120
gcactccegt tcoctggataat gttttttgog ccgécatcat aacggttctg gcaaatattc 180
tgaaatgagc tgttgacaat taatcatccg gctcgtataa tgtgtggaat tgtgagegga 240
taacaatttc acacaggaaa cagaccatgg agctcgagga tcceccgggcaa gcttgettgg 300
gtggcggtct gaacgacatc ttcgaggetce agaaaaﬁcga atggcacgaa taattaatta 360
agagcttgge tgttttggcg gatgagagaa gattttcagé ctgatacaga ttaaatcaga 420
acgcagaagc ggtctgataa aacagaattt goectggogge agtagogogg tggtoccacc 480:‘
tgaccecatg ccecgaactcag aagtgaaacg ccocgtagegec gatggtagtg tggggtctec 540
¢tcatgcgaga gtagggaact gocaggcatc .aaataaaacg aaaggctcag tcgaaagact 600

gggeettteg ttttatctgt tgtttgtogg tgaacgctet cctgagtagg. acaaatcege 660 .

3




aactcttttt
agt gt agccg
tctgctaatc
ggact caaga
cacacagccc

- ggtggtttgt ttgccggatc
cagagcgcag ataccaaata
gaact ctgta gcaccgccta
cagt ggcg@ ozas@kegt gt C
gcagcggt cg ggctgaacgg
caccgaact g agatacctac agcgtgagct atgagaaagc gccacgcttc ccgaagggag 2340
_?aaggcggac aggtatcczf t?i§cgg§ag ggif gaaca ggfgagcgca cgfggg;fct gjgg
ccaggggaa aac 2 A¢ LeLgLe gS glgaciiga
gcgtcggg??g £t g&%%gct tc cégggggg ngg\%% g?%t%;& %%aag&:%ca%gaacgc 2520
ggcctFPF?%?C@ggtqaeaFﬁg’aécﬁttaﬁgﬁgg‘ g%%qqaﬁﬁ‘a%tgaea%%lfﬂgft%ft FreeFgtift t ' 2580
at ccc%g@scatasé Hggat@yracegiatiat agsﬁaugagaatgagﬁ&ga&@tes@t%cgmg %%8
cagcc acc a aa a cC cg
gtatt acft g‘@%&%ﬁ“g? g&b‘%ﬁg?%t ?? agﬁg%b g?%fqﬁag g a‘?tgf catcg% ac 2760
aat ct gctc(tgtgat: geegeatttagtdtasgees goedtathat ctetgetart getacheytcga?dlgg 2820

gtcat ggcl o %9&%&%9@9&9%&%9@% sg&&%gegcg,gegg%taga@@ggg%&gwog 2880
ctcccggcat ccgcttacag acaagc accgtctccg ggagctg cat@gBtha? g.

Cct obéﬁa?ﬂ@ﬁamtﬁaii@"s &taG‘SSt‘ch PEAIERHYY FEE2F- 2Pt a4 SCattéccgaa
aCyCyGEageaagycagat emaat tQEGHEDY gm@@g&a@taﬂé)&gt@gg@abg@@b tta@cgt t gac

accat cgaat aaaac ctttcgcgqt gat g agagagt caa
ttcagég? g?gag%cgaczcgc a%%a%%b ? ata 5a§%§%¢x§C£C%%%%%% t'gccggt gt ¢

t ct t atohgrrageytaageatyyte gtIpgtgecat ea‘gﬂyéea'g% ga3tgg-acacgractetsgé rfaacgcegg
gaaaa%%g&g@ag%ﬁﬁg@éctgg@&ﬂﬁgﬁt& a&&&ga&s Cacézﬂtgbgaﬁcééﬂéggﬁﬁta ggeacaacaa
' cgggca aacag}c tt gct attggF_g ccacct 3300 cca tct ctgcacgcg
ccor c GeRampePLh ALy BT BREea%T CIRIRT SO GITOE LHPeat ot o
gt gt cgakgeghagapagasdaeggegiccgam gegigtasagcgdtirctegogmghbigma te@ cttctc
gcgcaacg Qc E%g%ggggg&aga{&%ttw@g% LA LGYCLOG 3 §£Lcc@t cagga iapcattgcet
gtggaagc g’ CC ctaa tgttccggcg ttatttcttg 354 atgtctctga ccagacaccc
at caa@ag%%cﬁgatqqgsew@gecaﬁ@aa’g% g@@%@é@%&tsswcgsgw&‘gﬁ‘w& Hé4t ctggt

gcatt Qggat%%tég GAYGaaRt a CARGE LA cEHIRGESE AlggBEfidycg gtatcattge 1620

aagagct acc
ctgtccttct
cat acct cgc
ttaccgggtt

ggggttcgtg-

ccgaaggt aa
t agt t aggcc
ctgttaccag
cgat agttac
agct t ggagc

ctggcttcag 2040
actaagttecmas 2100
tggctgctgc 2160

CAOAERRUHE22 220
gaacgaccta 2280

2940. ,

agcactgggg
ggcaactatg
ttggtaactg
ttaatttaaa
acgtgagttt
agatcctttt
ggtggtttgt
cagagogeag
gaactctgta
‘cagtggcgat
‘gcagcggtcg
caccgaactg
aaaggeggac
- teccaggggga
gcgtegattt
ggcctittta
‘atccectgat
cagccgaacg
gtattttete
aatctgcoctct
. gtcatggetg

ctceceggeat

ccagatggta
gatgaacgaa
tcagaccaag
aggatctagg
tegtteocact

tttetgegeg.

ttgeccggate
ataccaaata
gcaccgccta
aagtcgtgte
gygctgaacgg
agatacctac
aggtatccgg
aacgecetggt
ttgtgatgct
cggttectgg
tctgtggata
accgagcgca
cttacgeatce

gatgeegeat

cgececeoccgaca

cegettacag

agececcteceg
atagacagat
tttactcata
tgaagatcct
gagecgtcaga
taatctgctg
aagagctacc
ctgtectict
catacctcge
ttaccgggtt
ggggttcgtg
agegtgaget
taageggeag
atctttatag
cgtcaggggg
ccttttgctg
accgtattac
gcgagtcagt
tgtgcggtat

agttaagcca

cocgocaaca’

'acaagctgtg_

tatcgtagtt
cgctgagata
tatactttag
ttttgataat
ccecgtagaa
cttgcaaaca
aactcttttt
agtgtagccg
tctgectaatce
ggactcaaga
cacacageococ
atgagaaagc
ggtcggaaca
teoetgtogay
gcggagecta
gecttttget
cgcctftgag
gagcgaggaa
ttecacacege
gtatacactce
ccegetgacg

accgtotecg

atctacacga
ggtgeoctcac
attgatttaa
ctcatgaceca
aagatcaaag

aaaaaaccac

cecgaaggtaa

tagttaggee
ctgttaccag
cgatagttac
agcttggagce
gocacgette
ggagagcgca
tttcgeccacc
tggaaaaacg
cacatgttct
tgagctgata
gcggaagagc
atatggtgca
cgctatcget
cgcectgacg

ggagctgeat

cggggagtca

‘tgattaagca

aacttecattt

aaatcccetta

gatcttcttg
cgetaccage
ctggcttcag
accacttcaa
tggectgectge
cggataaggc

gaacgaccta

ccgaagggaqg .

cgagggagct
tctgacttga

ccagcaacgce

ttectgegtt’

cocgcteogeey

gececkhgatgeg
ctctcagtac
acgtgactgg
ggcttgtcetg

gtgtcagaqgyg.

1680
1740
1800
1860
1220

1980 -

2040
2100

2160

-2220

2280
2340
2400
2460
2520
2580
2640
2700
2760

2820 -

2880

2940
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taagttctgt ctcggcgcgt ctgcgtctgg ctggctggca taaatatctc actcgcaatc 3720 ¢
‘aaattcagcc gatagcggaa cgggaaggcg actggagtgc catgtccggt tteOaaazds3780
ccat gcaaat gctgaatgag ggcatcgttc ccactgcgat gctgattgcc aacgat caga 3840
t ggcget 0@ 3@§AR84 9cgc gccattaccg agtccggget gegegtt 9ot 9GQYat ghbfic 3200
cggta. gt ggg at acgacgat accgaagaca gctcatgtta tatcccgccg ttaaccacca 3960
t caaacagga ttttcgcctg ctggggcaaa ccagcctgga ccgcttgectg caactctctc 4020

agggccaggc ggt gaagggc aat cagct gt tgcc&@t ctc actggtgaaa agaaaaacca 4080

ecctgg c_caafacgcaa accgcctete ccegegegt t ccgattca _ttaatgc 4140
R e L T R GO R LR e o PR

t agcgcFaatatiogat citgedXbac <@a@scaat<gqtigeag @iy cteaPgbNA9adZet A0 i ci al
SequeNGgesatdda Bigagteas CHd Ry Ot g lthtfd L 128k a RRALENGGLaMREL 041 2RAC 6 <400>
8 gtttgacagc ftatcatcga ct cacggtg caccaat gct tct{g%;k cgt ca ggcagccatc 60 :
- ggaagct-GPEPgeat g‘-g’EF%‘itgﬁEab%ttéﬁ Fa 8t LA PRA g‘f g‘tagéa‘g"t‘?.‘“é dc 120
gcact ceegtttceyggahaatgeght jddahgegoC sgarcateatl gaegpgrtgigtgeaaat aidao %38

t gaaat t g

L ancaat s e A et atan T etes ot s fResam 300 5

* Oct 0berc288% a9 GRECGEDE8 ICTREFIECBA2 tHE23995 95 EE g t W oreraé § ol

Ct t CagEstoRgaaRdEELRAt GURAEHAL ARlLaald 360yt caagagetigaast Aot t ggc
- ggat gagaga agattttca ccté;at acag attaaat cag 4%%1: aac cagaa‘% cggLet gata

aaacagadPtIx E%tcé‘éﬁﬁtgw&ﬁg HTRYRY Igt TR JABTF R G aEC T oY cddact ca
gaagt gasaecgeoyttageaeocy adigyhagttagtagygtiedac teUE:cogce Atgttaytagisdgggaac
tgccagqegl +¢agalRagas Qaadgaet e ol caaaagac cg%%aagw%%&&&&agtiéobat ctg

gacaaat ccg

ttgtttgtcg

gggcgtgga
taagttctgt
aaattecagec
ccatgcaaat
tggegetggg
cggtagtggg
tcaaacagga
agggccagge
cecktggegece
tggcacgaca

“tagcgcgaat

<210> 8

<211> 4218
«<212> DNA

<213>

<220>
<223>

<400> 8

gtttgacagc
ggaagrtgtg
gcactcccgt
'tgaaatgagc

taacaattte

t gaacgctc tcct gag

gcatctggtce
cteggegegt
gatagcggaa
gctgaatgag
cgcaatgecgo
atacgacgat
ttttcgcgég'
ggtgaaggge
caatacgcaa
ggtitcececga
tgatctg

ttatcatcga
gtatggetgt
tetggataat
tgttgacaat

acacaggaaa

tag
geattgggtc
ctgegtctgg
cgggaaggeg
ggcategtte
gecattaceg
accgaagaca
ctggggcaaa
aatcagctgt
accgectete

etggaaageg

Artificial Seguence

ctgcacggtg
gcaggtcgta
gttttttgeg

taatcatceg

cagaccatgg

accagoaaat
ctggctggca
actggagtgc
ccactgegat
agtccgggct
gcteatgtta
ccagcegtgga
tgccegteotc
ceccgegegtt
ggcagtgage

caccaatgct

aatcactgca

ccgacatcat

gectegtataa
agctcgagga

cgegetgtta
taaatatctc
catgtcéggt
gctggttgee
gcgegttggt .
tatccegeeg
ccgecttgetyg
actggtgaaa
ggccgattca

¢gr~acgcaat

Description of Artificial Sequence: Vectcr'pAC—G

tctggegtea

‘taattcgtgt

aacggttectg
tgtgtggaat

tccecgggeaa

gegyggcecat
actcgcaatc
tttcaacaaa

aacgatcaga

gcggatatct.

ttaaccacca
caactctcte
agaaaaacca
ttaatgcagc
taatgtgagt

ggecageeate
cgctcaaggc
gcaaatattc
tgtgagegga
getteoecggeg

3660
3720
3780
3840
3900
3960 |
4020
4080
4140
4200

4217

60

120 .
180
240

300 .



ggt ggcgggc aggacgcccg 720
t gacggat gg ccBOptebegeys 780
aaatatgtat ccgctcatga 840

"ccgggagcgg atttgaacgt tgcgaagcaa
ccat aaact g ccaggcat ca aattaagcag
tttctacaaa ctectttttgt ttatttttct
gacaat aggfo k@t aaat g cttcaataat attgaaaaag gaagagtatg ggtbkearg2:200
atttccgtgt cgcccttatt cccttttttg cggcattttg ccttcctgtt tttgctcacc 960
cagaaacgct ggt gaaagta aaacj at gct g, aagat cagtt gggtgcacga gtgggttaca 1020
t cgaact gga tctcaacagc ggtaagatcc ttgagagttt tcgccccgaa gaacgttttc 1080
caatgatgag cacttttaaa gttctgctat gtggcgcggt attatcccgt gtt cg 1140
. ggca&@%ﬁ%@gﬁﬁtt@@‘f%ﬁ@gc %tggﬁ%%ét g%ﬁgat%@gﬁ‘g%é‘aag%cffﬁ gagta ?&gaaagﬁg%tg cac 1200
cagt cacaga-tagqooat ctigsacguabgucR PgEtagtInFcagaareataytazrfcgetgeca 1260; ;:
taaccalg Qag%g‘?{@g@,@@egatch&%ga% el G L HR CaGREHRLE 33,8866 0RAJY

agctaaccgc ttttttgcac aacatggggg atcatgtaac tcgccttgat g%tggs%t%ac
cggagetgaEr rgnafcearecacaRMEENty ATHrYSRACIEEITAf Y HFIRTAGE 2t gg
caacageghtq@egCaraghqustt tphgges aacitashiagahedaget tigcosggeaadaat
t aat agact t c ata t o t td:690
e R R e L e i o
cagCactcggepagas agat gagicosatutuehatse gogAcegyagtyotareaode A9 ggg@§t ¢ 1680
aggcaqetal, 498t 233604 AL AGR650% bagildagRlAEg A6 GRcedgay tavgc 1740
atttgtaact gtcagaccCaa gtttactcat . atat actttaagatttc%attta aaacttaci%tt 1800
tttaatttttt%acé‘égg%tttc&f-‘é“gtggt FEALGER T PRt gt ad ottt R SO REIER CCCt t . 1860

aacgt gaghitdabe gitdgacasatihgageghtay atopeghaydaasagateaddaggaret0®tt 1920
gagatcettt ttrtctacgc gt t Gt BAARAAGEFLGAEIRBCag. 1980
cggt gﬁ’t%%%g %%P{Fg%gégﬁg?at%a‘g%%%?%&g %%:atqgtt % ccgaagat aafact ggcttca 2040
gcagagegerayat ;aataaatItac ARRIGEIINS BAGRTGRAE gt IRrAEIeHEEact®la 2100
agaactGlglo+3ge AR 966LaRCaERGELEE etsdagt et gbigighacmacgtgget yebg g%gg
ccagtggcga taagtcgtgt cttaccgggt tggactcaag  acgatagtta ccggat g
cgcagcf%é‘g‘éat(j@ac?a&gﬁgbaaﬁga‘btgcttg%gﬁt ag C&'gg(g%gat%g‘g%tctggggé%g%g%ggg%%%t , 2280
acaccgmaebgyagadacottrocaglyttgedrs atgagaand jegtastyctagteetrgaayd§a 2340

gtaag tQ&#ﬁ Y9 LHE8Q G RA908436 ecfagogaee 2400
ttccag%gggac%ggg%%tg?gg@?atc ttgg?%l ?cca%g gég ggtttcgc%%gct ct 8acttg 2460

t.cg )
agcgt CEAFEAtoRE gt PAREE A C HEIKGRYT GCYGTIIRT 25Ty PR IR GRe g csly 2520
cggcctiget backgg ot dreet geagC aiddthaido ggetighbbgdgcacaiagt dattiddaact TGt 2580

cggcccggag
aaggccat cc
aaat acattc

1380
1440:
1500
1560. .
1620

1320 ::.

cggagctgaa
caacaacgtt
taatagacty
ctggctggtt
cagecactggg
aggcaactat

attggtaact

tttaatttaa

aacgtgagtt
gagatccttt
cggtggtttg
gcagagegca
agaactctgt
ccagtggega

cgcageggtce

~acaccgaact

- gaaaggcgga

ttccaggggyg

) égcgtcgatt

cggecettttt

tgaagceata
gcegcaaacta

gatggaggcg

tattgetgat:

gccagatggt
ggatgaacga
gtcagaccaa
aaggatctag
ttegttecac
ttttctgege
tttgccggat
gataccaaat
agcaccgcct
taagtcgtgt
gggctgaacg
gagataccta
caggtatccg
aaacgcctgg
tttgtgatgce
acggttecctg

ccaaacgacyg
ttaactggcg
gataaagttg
aaatctggag
aageccctecc
aatagacaga
gtttactcat
gtgaagatce
tgagcgtcag
gtaatctgct
caagaqgctac

actgtecttce

acatacctcg

cttacecgggt
gggggttegt..
cagcgtgage
gtaageggcea
tatctttata
tcgtcagggg
gecttttget

agegtgacac
aactacttac
caggaccact
ceggtgageg
gtatcgtagt
tcgoetgagat
atatacttta
tttttgataa
acccocgtaga
gcttgcaaac
caactctttt
tagtgtagec
ctctgctaat
tggactcaag
gcacécégcé
tatgégaaag
gggtcggaac
gtcctgtegg

ggcggageet:

ggccttttge

cacgatgcct
tctagcttec
teotgegeteg
tgggtctege
tatctacacyg
aggtgcctc;
gattgattta
tctcatgace

aaagatcaaa

Aagaaaaacca.

tccgaaggta
gtagttagge
cctgttaceca
acgatagtta
cagcttggag
cgeccacgcett
aggagagcgc
gtttegecac
aﬁggaaaaac

tcacatgttc

acagcaatgg
cggcaacaat
geceotteoogg
ggtatcattg
acggggagtc
ctgattaagc
aaacttcatt
aaaatcecctt .
ggatcttctt
cegetaccag:
actggcttca
caccacttca
gtggctgetg
ccggataagg
cgaacgacct.,
ccegaaggga
acgagggagc
ctctgacttyg.
gccageaacqg

tttcctgcgt_

1440.

1500

1560..

1620
1680
1740
1800

1860
1920 -

1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580



3 October 2005 WD 02/081683 16 PCT/ GB02/01623 tatcccctga ttctgtggat

aaccgtatta ccgcctttga gtgagctgat accgctcgcc 2640 goagccgaagwogacewgagcgce
agcgagt cag tgagcgagga agcggaagag cgcctgatgc 2700 ggtattttct ccttacgcat
ct gt gcaaka obhigaraccg catatggtge actctcagta 2760 caatct g%trft;ﬂogﬁ&&gcgca
tagttaagcc agtatacact ccgctatcgc tacgtgactg 2820 ggtcatggct gfgccccgac

acccgccaac acccgctgac gcgccctgac gggcettctct 2880 gctcccggeca tccgcettaca
gacaagct gt gaccgtctcc gggagctgca tgtgtfcagag 2940 gttttcaccg tcatcaccga
aacgcgcgag gcagcagatc aattcgcgcg cgaaggcgga 3000 cggcatgca tttacgttga
caccat Eg%%FCFE]%"‘t 5655%&9%#{:?%%583t%ﬁgﬁﬁ%ﬁgag‘%’@ﬁtgaﬁiagew&egﬁc 248Agagt ca
at t cagggigrcgbgaghgtgacaacoagiaaey Jdaat@cgat a@hgbagyi egoagagsc atgecggt gt
ct ct ! abeag. BEO0LLLELG 00 U gab AR, CGO00CEAGC R0, £AGOLLLELE, GgggaacaCy
ggaaaaagt g gaagcggcga tggcggagct gaattacatt 324 cccaaccgCtg tggcacaaca
act ggc §aRfcrIata et ewecl FEPLERAEHE CHLEYACACE TIO I Eeerfvettd 28¢%t gcacgce
gccgt cgetmtahétdhegedPqedaktanahac tugogasgat o3R8t gL2365 889t & 268@GCTt ggt

ggt gt cgat t agaac cggcat cga, agcct gt aaa 3420 cgacqggt gc tcttct
cgcgca’g%‘%c %aggf: § %%a?a@%%ca?gfg tcgt% af %%é:('::f: gg??fgﬁtg‘%a? gt%%ﬁ Iod 2[8 S‘gcat tgc
t gt ggaatfetitcgert geattamcad giargtayges gcraradacrt a8340cyqgargpdagtredsy 3ae€agacacc

- cat caagagcathd Akttt §£ CALSARG A GOGLAEREHA-3000go 4t 99ALALOLL 3FE&L Ct gat
cgcattgggt caccagcaaa tcgcgctgtt agcgggccca 3660 ttaagttctg tctcggcgceg

g
t ct gcgFRIY 689G GEeFet SR aagf%qgefg geTigtgat 2arrsatacagitatesst 3428 agegga
acgggagggr-agasi ggeciagtec akgtictgag tatcbbﬂtﬂ:ﬁb&aagc?ggggggaﬁc eadgeass: Byed gaat ga
gggcat t . ccca riaxtge caacgatc 0 ..t ct ccat gcg
R R L R R R L R R TR T
t accganerRecagRY EaveRtRash AFEYIRYOEs Frrazateat ctBYeattan cotacarry aBe?t cgcct

gCt 00996 BELABEEE S1U € GaELdYeha 3RREISLE T cgt2aatCagaaCEagH G964 Jaag09

caat cagctg ttgcccgtct cactggt gaa aagaaaaacc 4080 * accctggcgc ccaat acgca
aacCoe PR IBE, GERRTEOTY) GECTRES AP RsAGr AT PRAB "%t SRRRUEin AR t t cocg

act ggaeemrogunc agigay t ey caaggeaac idtaadigiogagrab20bttdat agegegasy dagmtct g 4218

gatgaccagg atgccattge tgtggaagect goctgcacta atgtitceogge gttatttott 3540

gatgtctctyg

. ctgggegtgyg

ttaagttetg
caaattecagce
accatgcaaa
atggcgetgg
teggtagtgg
atcaaacagg
~ cagggccagg
- acecectggege
.ctggcacgac

ttagegegaa

S <210> 9
<211> 45

<212> DNA

accagacacc
agcatctggt
tetcggegeg
cgatagecgga
tgcetgaatga
gegoaatgeg
gatacgacga
attttegect
cggtgaaggg
ccaatacgca
aggtttcecg
ttgatctg

catcaacagt
cgcattggat
tctgegtctg
acgggaagge
gggcatcgtt

cgecattacc
taccgaagac
gctggggcaa
caatcagctg
aacegcctct

actggaaagc

<213> Artificial Sequence

<220>

'<223> Description of Artificial Sequence: Nucleic acid

attattttet
caccagcaaa
gctggctgge
gactggagtg
cccactgega
gagtccggge
agctcatgtt
accagcgtgg
ttgceocogtet
cocogegegt

gggcagtgag

ccecatgaaga
tcgogetgtt
ataaatatect
ccatgtcocgg
tgctggottge

tgcgegttgg

atatccegeco

acecgettget
cactggtgaa
tggecgatte

cgraacgeaa

sequence which encodes a fusjion protein

cggtacgcga

‘agcgggoccea

cactegeaat
ttttcaacaa
caacgatcag
tgecggatate
gttaaccace
gcaactctct

aagaaaaace

attaatgcag-

ttaatgtgag

3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4218



'<210> 9 <211> 45 <212> DNA <213> Artificial Sequence <220>
<223>-Description of Artificial Sequence: Nucleic acid se3Oenee208ki ch
encodes a fusion protein 3 COctober 2005 WO 02/081683 PCT/ GB02101623 17
<400> 9wgorekga8acg acatcttcga ggctcagaaa at cgaatggc acgawwGBe/igdin>10
<400>10 000 <210>11 <400>11 000 <210>12 <400>12 000 <210>13 <400>13 000
<210>14 <211>26 <212> PRT <213> Arti %i,ci al Sequence <220> <223>
Description of Artificial Sequence: Peptide for use in producing fusion
prot eidyqgd- @t ober 2005

‘ggcctgaacg acatcttcga ggctcagaaa atcgaatggco acgaa - 45

<210> 10
<400> 10
000

<210> 11
<400> 11
000

<210> 12
<400> 12
000

<210> 13
<400> 13

000

<210> 14
<211> 26
«<212> PRT

<213> Artificial Segquence

<220>
<223> Description of Artificial Seguence: Peptide for

use in producing fusion protein




WO 02/ 081683 18 PCT/ GS02101623 <400> 14 Leu u du Val Asp Ser Thr Ser Ser
Ala Ile Phe Asp Ala Met Lys 1 5 10 15 Met Val Trp Ile SedORpprZF G u Phe
Arg 20 25 <210> 15 <211> 27 <212> PRT <213> Artificial Sequence <220>-

<223> DgstiioRidspn of Artificial Sequence: Peptide for USF'CT/@BM/@Q%JSCI ng ‘
fusion protein <400> 15 A n Ay Asp Arg Asp Qu Thr Leu Pro Met e Leu Arg

Ala Met Lys 1 5 10 15 Met G u Val Ti Asn Pro Ay Ay Hs Qu Lys 20 25
<210> 16 <211> 29 <212> PRT <213> Artificial Sequence <220> <223> '
Descrig Of Artificial Sequence: Peptide for use in producing fusion
proteln <4 0> 16 Ser Lys. Cys Ser Tyr Ser H's Asp Leu Lys Ile Phe Qu Al a
G n Lysu §1i561g vpg @PO&%bT@F S0 SN @2 F b Fg3hsp Ala Met Lys -

1 5 10 15

Met Val Trp Ile Ser Pro Thr Glu Phe Arg
20 25

<210> 15
<211> 27
<212> PRT

<213> Artificial Seguence

<220>
<223> Description of Artificial Seguence: Peptide for

use in producing fusion protein

<400> 15
Gln Gly Asp Arg Asp Glu Thr Leu Pro Met Ile Leu Arg Ala Met Lys
1 5 10 15

Met Glu Val Tyr Asn Pro Gly Gly His Glu Lys
20 25

<210> 16
<211> 29
<212> PRT

<213> Artificial Seguence

<220>
<223> Description of Artificial Sequence: Peptide for

use in producing fusion protein

<400> 16
Ser Lye Cys Ser Tyr Ser His Asp Leu Lys Ile Phe Glu Ala Gln Lys
1 - 5 . 10 15




" 19 Met Leu Val H's Ser Tyr Leu Arg Val Met Tyr Asn Tyr 20 25 <210> 17

<211> 22 <212> PRT <213> Artificial Sequence <220> <22330&ebsc20PPpti on of
Artificial Sequence: Peptide for use in producing fusion pr'Qein
PCT/ GBORQ3e81355<400> 17 Met Ala Ser Ser Asp Asp. Ay Leu getiddorkise Phe Asp
Ala Thr Lys 1 5 - 10 15 Net Met-Phe Ile Arg Thr 20 <210> 18 <211> 27
<212> PRT <213> Artificial Sequence §§ZO> <223> Description of Artificial
Sequence: Peptide for use in producing fusion protein <400> 18 Ser Tyr Mt

Asp Arg, Thr, Asp Vals Pro Thr.lle Lew GiunAl 3.¥6bhlys 15 10 15 Mt Qu Leu
Hs T Fq"#rler“ ﬁ?ﬁoml'?pseﬁl & q/s'?“Ar‘Sg 20253 %clt ober’ 2005 WD 02/ 081683 20 <210>
19 20 . )

<210> 17
<211> 22
<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Peptide for

use in producing fusion pre¢tein

<400> 17 _
Met Ala Ser Ser Asp Asp Gly Leu Leu Thr Ile Phe Asp Ala Thr Lys -
1 _ 5 . 10 15

Met Met Phe Ile Arg Thr
20

<210> 18
- <€211> 27
<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Peptide for

use in producing fusion protein

<400> 18 .
Ser Tyr Met Asp Arg Thr Asp Val Pro Thr Ile Leu Glu Ala Met Lys
1 5 10 - 18

‘Met Glu Leu His Thr Thr Pro Trp Ala Cys Arg
20 25 '




<211> 21 <212> PRT <213> Artificial Sequence <220> <223> Description of
Artificial Sequence: Peptide for use in producing fusion pOetlsr 2005

PCT/ GB02/ 01623 <400> 19 Ser Phe Pro Pro Ser Leu Pro Asp Lys Asn Ile Phe Gu
Al a Met weo/@nslesd 10 15 Met Tyr Val Ile Thr 20 <210> 20 dB02fol623<212> PRT
<213> Artificial Sequence <220> -<223> Descri ption of Art rcral” §equence
Peptide for use in producing fusion E/BOt ein <400> 20 Ser Vval Val Pro Qu
Pro Gy Trp Asp Ay Pro Phe G u Ser t Lys 1 5 10 15 Met Val Tyr H's Ser

dy Alg, Ser Ay Gn 20 25 <210> 21 <211> 25 <212>' PRT <213>
ArtifiGirar ]§equence 3 COctober 2005 WD 02/081683 21 <220>
' <211> 21

<212Z2> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Peptide for

use in producing fusion protein

<400> 19
Ser Phe Pro Pro Ser Leu Pro Asp Lys Asn Ile Phe Glu Ala Met Lys
1 5 Y 10 15

Met Tyr Val Ile Thr
20

<210> 20
<211> 27
<212> PRT

<213> Artificial Sequence
<220>

<223> Description of Artificial Sequence: Peptide for

use in producing fusion protein

<400> 20

Ser vVal Val Pro Glu Pro Gly Trp Asp Gly Pro Phe Glu Ser Met Lys
1 5 10 ‘ .15

Met Val Tyr His Ser Gly Ala Gln Ser Gly Gln
20 25

«<210> 21
<211> 25
A<212>‘PRT

<213> Artificial Sequence




'<223> Description of Artificial Sequence: Peptide for use in producing
fusion protein PCT/ GB02/01623 <400> 21 Val Arg His Leu PraOewberB¥08 Leu Pro
Ala Leu Phe Asp Ala Met Lys 3 5 10 15 Met @ u Phe Val Thr Ser Val G n .Phe
20 25 <@¥IDe2/@%83<211> 21 <212> PRT <213> Artificial Seguemepomidan> <223>
Description of Artificial Sequence: Peptide for use .in producing fusion
protein <400> 22 Asp Net Thr Met Pro,Jhr Ay Met Thr Lys Ile Phe Gu A a
Met Lys 1 5 10 15 Met du Val Sex TAT 20 <210> 23 <211> 28 <212> PRT
<213> Appificial Sequence <220> <223> Description of Artificial Sequence:
Peptide for use in producing fusion protein 3 October 2005 WD 02/ 081683 22
PCT/ GB33F0 Fsssritdor of3ArtJ. 1icial Seguence: Peptide for :

use in producing fusion protein

<400> 21
Val Arg His Leu Pro Pro Pro Leu Pro Ala Leu Phe Asp Ala Met Lys
1 5 10 15

Met Glu Phe Val Thr Ser Val Gln Phe
20 25

<210> 22
<211> 21
<212> PRT

<213> Artificial Sequence

<220>
<223> Description of artificial Sequence: Peptide for

use in producing fusion protein

<400> 22 .
Asp Met Thr Met Pro Thr Gly Met Thr Lys Ile Phe Glu Ala Met Lys
1 5 _ 10 Y

Met Glu Val Ser Thr
.20

<210> 23
=2311> 28
<212> PRT

«<213> Artificial Sequence

- 220>
<223> Description of Artificial Sequence: Peptide for

‘ use in producing fusion protein




Ala Thr Ala Gy Pro Leu Hs Qu Pro Asp Ile Phe Leu Ala Net Lys 1 5 10 15
..-Met Qu Val Val Asp Val Thr Asn Lys Ala Ay A n 20 25 <32sbetdoos<211> 14
<212> PRT <213> Artificial Sequence <220> <223> Description of Artificial -
~ Sequencero Paidsge for use in producing fusion protein <4Q@rgRehe3els Vet Trp
Gu Thr Leu Asn Ala G n Lys Thr Val Leu Leu 1 5 <210> 25 <211> 20 <212>
PRT <213> Artificial Sequence 10 <22Q> <223> Description of Artificial
Sequence: Peptide for use in producifig fusion protein <400> 25 Ser His Pro
1 Ser <q0§> u Met Thr Asn Asp Ile Phe Gu Gy Met Lys 5 10 15 Met Leu Tyr
20 3

H s t ober 2005 WO 021081683
Ala Thr Ala Gly Pro leu His Glu Pro Asp Ile Phe Leu Ala Met Lys -

1 5 10 is5

Met Glu Val Val Rsp Val Thr Asn Lys Ala Gly Gln
20 25

<210> 24
<21l1> 14
<212> PRT

<213> Artificial Sequence "

<220>
<223> Description of Artificial Sequence: Peptide for

use in producing fusion protein

<400> 24 —

. Ser Met Trp Glu Thr Leu Asn Ala Gln Lys Thr Val Leu Leu
1 5 10

<2l10> 25
<211> 20
<212> PRT S

<213> Artificial Segquence

<220> :
<223> Description of Artificial Seguence: Peptide for

use in producing fusion protein

<400> 25 .
Ser His Pro Ser Gln Leu Met Thr Asn Asp Ile Phe Glu Gly Met Lys
1 5 10 15

Met Leu Tyr His
20




23 <210> 26.<400> 26 000 <210> 27 <211> 23 <212> PRT <213> Artificial
Sequence <220> <223> Description of Artificial Sequence: 3Bepterzesfor use.
in producing fusion protein PCT/GB02/ 01623 <400> 27 Thr Ser A u Leu Seer

~ Lys Leuwds@/oMes Thr |le Phe Ala Ala Met Lys 1 5 10 15 Matp/Ekooicss Trp Asn
Pro dy 27, . <210> 28 <211> 22 <212> PRT <213> Artificial Sequence <220> '

<223> Description of Artificial Sequence: Peptide for use in producing

fusion protein <400> 28 Val Met Qu r dy Leu Asp Leu Arg Pro Ile Leu Thr
% §¥§ 1510 15 Met.Asp Trp Ile Pro Lys 20 3 Cctober 2005 WO

00 0pTea T BET 02/ 01823 24

<400> 26
000

<210> 27
<21i> 23
<212> PRT

<213> Artificial Sequence

<220> N
«223> Description of Artificial Sequence: Peptide for

use in producing fusion protein

<400> 27
Thr Ser Glu Leu Ser Lys Leu Asp Ala Thr Ile Phe Ala Ala Met Lys
1 5 10 - 15

Met Gln Trp Trp Asn Pro Gly
27

<210> 28
<211> 22
<212> PRT

'<213> Artificial Segquence

<220>
«<223> Description of Artificial Sequence: Peptide for

use in producing fusion protein

<400> 28 7
val Met Glu Thr Gly Leu Asp Leu Arg Pro Ile Leu Thr Gly Met Lys
1 5 10 ' 15

Met Rsp Trp Ile Pro Lys
' 20




<210> 29 <400> 29 000 <210> 30 <211> 15 <212> PRT <213> Artificial
Sequence <220> <223> Description of Artificial Sequence::Bagdeimes for use
i'n producing fusion protein <400> 30 Leu His Hs Ile Leu Asp Ala G n Lys

Met Val WobydsessHi s Arg 1 5 10 15 <210> 31 <211> 14 < 13>
Artificial Sequence <220> <223>.Description of Artifici éﬁ@e@%ﬁ%ﬁ:

Peptide for use in producing fusion protein <400> 31 Pro Gn Gy Ile The
GQu Ala Gn Lys Met Leu Trp Arg Ser 24%*5 10 <210> 32 <211> 15 <212>' PRT
<213> Arfificial Sequence 3 Cctober 2005 WO 02/081683 25 <220> <223>
Descri pﬂ 6n“of Artificial Sequence: Peptide for

<400> 29
000

<210> 30
<211> 15
<212> PRT

<213> Artificial Sequence

<220> "
<223> Description of Artificial Sequence: Péptide for

use in producing fusion protein

<400> 30
-Leu His His Tle Leu Asp Ala Gln Lys Met Val Trp Asn His Arg
1 5 10 - 18

<210> 31
«211> 14
<212> PRT

<213> Artificial Seguence

<220>
'<223>_De5cription of Artificial Sequence: Peptide for.

use in producing fusion protein

<400> 31
Pro Gln Gly'Ile Phe Glu Ala Gln Lys Met Leu Trp Arg Ser
1 S 10 ‘

<210> 32
<211> 15
‘«<212> PRT

<213> Artificial Sequence




use in produci ng fusion protein <400> 32 Leu Ala Gy Thr Phe Gu Ala Leu
Lys Met Ala Trp HHs GQu Hs 15 10 15 <210> 33 <211> 143 ogdd2200PRT <213>
“ Artificial Sequence <220> <223> Description of Artificial Sequence:

Pept i dewfgfzdds@3i N producing fusion protein <400> 33 Le e Phe
Gu Ala Met Lys Met Gu Tyr Ser Gy 1 a: 10 <210> 34 Srgherfiael 5 Pt

<213> Artificial Sequence <220> <223> Description of Artificial Sequence:
Peptide for use in producing fusion 5?otein <400> 34 Leu Gy Ay Ile Phe
Gu Ak% Bt Lys Met GQu Leu Arg Asp PCT/ GB02/01623 10 3 Cctober 2005 WO
02/ 081683 26 <210> 35 <211> 15 <212> PRT

<223> Description of Artificial Seguence: Peptide for

use in producing fusion protein

<400> 32
Leu Ala Gly Thr Phe Glu Ala Leu Lys Met ARla Trp His Glu His
1 5 10 15

<210> 33
<211> 14
<212> PRT "

<213> Artificial Sequence

<220>
<223> Description of BARrtificial Segquence: Peptide for

use in producing fusion protein

<400> 33
Leu Asn Ala Ile Phe Glu Ala Met Lys Met Glu Tyr Ser Gly
1 By . 10

<210> 34
<211> 14
<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Peptide for

use in preducing fusion protein

<400> 34 .
Leu Gly Gly Ile Phe Glu Ala Met Lys Met Glu Leu Arg Asp
1 5 10




<213> Artificial Sequence <220> <223> Description of Artificial Sequence:-
Peptide for use in producing fusion protein <400> 35 Leu Bexto#s gpoThr Phe
Gu Ala Met Lys Met Asp Trp Arg Asn Ay 1'5 10 15 <210> 36 <211> 15 '
<212> PR cxdkdeasArtificial Sequence <220> <223> Descri ppi-popgpfodystificial’
Sequence: Peptide for use in producing fusion protein <400> 36 Leu Ser Thr
lle Met Gu Ay Met Lys Met Tyr Ile @n Arg Ser 1 5 10 15 <210> 37  <211>
15 <212> PRT <213> Artificial Sequeﬁée <220> <223> Description of
A“tifR%Jﬁ| equence: Peptide for use in producing fusion protein

PCT/ GBU2/'01623 3 Oct ober 2005 WO 02/ 081683 27 <400> 37 Leu Ser Asp Il e Phe
G u A<2ipetisys Met Val Tyr Arg Pro Cys 1 5 10 15

<212> PRT

<213> Artificial Segquence

<220>
<223> Description of Artificial Segquence: Peptide for

use in producing fusion protein

<400> 35
Leu Leu Arg Thr Phe Glu Ala Met Lys Met Asp Trp Arg Asn Gly
i 5 * 10 15

<210> 36
<211> 15
<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Peptide for

use in producing fusion protein

<400> 36
Leu Ser Thr lle Met Glu Gly Met Lys Met Tyr Ile Gln Arg Ser
1 5 10 15

«<210> 37
<211> 15
<212> PRT

<213> mArtificial Sequence

<220>
<223> Description of Artificial Sequence: Peptide for

use in producing fusion protein




<210> 38 <211> 15 - <212> PRT <213> Artificial Sequence <220> <223>
Description of Artificial Sequence: Peptide for use in praducienzpof usi on
protein PCT/GB02/ 01623 <400> 38 Leu Gu Ser Met Leu Gu Ala Met Lys Met @ n
Trp As I 15 10 15 <210> 39 <211> 15 <212> P ificia
Se'quencr\>‘e/8<ogl3g§§5 <223> Description of Artificial Sequen?g:C$ eptili0 ezgfor use

i n producing fusion protein <400> 32§}eu Ser Asp Ile Phe Asp Ala Met Lys
Met Val Tyr Arg Pro.dn 1 5 10 15 10> 40 <211> 15 <212> PRT <213>

Arti fk%%@; spequence 3 Cct ober 2005 WD 02/081683 .PCT/ GB02/ 01623 28 <220>
<223> scription of Artificial Sequence: Peptide for use in producing

f usi oReprisreksp I2e(Fheffln Ala Met Lys Met Val Tyr ARrg Pro Cys :

1 5 10 15

<210> 38

<21i> 15

<212> PRT

<213> Artificial Sequence

<220
<223> Description of Artificial ‘Sequence: Peptide for

uge in producing fusion protein

<400> 38
Leu Glu Ser Met Leu Glu Ala Met Lys Met Gln Trp BAsn Pro Gln
1 5 10 15

<210> 39
<211> 15
<212> PRT

«<213> Artificial Seqguence

<220>ﬁ.
<223> Description of Artificial Sequence: Peptide for
use in producing fusion protein
<400> 39
Leu Ser Asp Ile Phe Asp Ala Met Lys Met val Tyr Erg Pro-GLn
1 5 ‘ 10 Co 15

<210> 40
<211> 15
<212> PRT

.~ <213> Artificial Seguence




Leu Ala Pro Phe Phe Gu Ser Met Lys Met Val Trp Arg Qu His 15 10 15
<210> 41 <211> 15 <212> PRT <213> Artificial Sequence <22Q@ber 423>
Description of Artificial Sequence: Peptide for use in producing fusion

pr ot ei ny§49 Leu Lys Ay Ile Phe Gu Ala Met Lys Me t..Thr Ala
Net 1 56108§]§§%210> 42 <211> 15 <212> PRT <213> Art| ;ﬁcgléa&fo;égc%gence

<220> <223> Description of Artifici % Sequence: Peptide for use in
produci ng fusion protein <400> 42 Let GQu Ay Ile Phe u Ala Net Lys Net
G u Tys,9er Asn Ser 1 5 10 15 3 Cctober 2005 WO 02/081683 PCT/ GB02/ 01623
29 <210> 43 <211> 15 <212> PRT <213> Artificial Sequence <220> <223>
Descr i pRRDPe8Fr iREEPT iof | ArtiSieindnEaguepept PGB f8%e in produci ng fusion

protein use in producing fusion protein

<400> 40 ‘
Leu Ala Pro Phe Phe Glu Ser Met Lys Met Val Trp Arg Glu His
1 5 i0 15

<210> 41
<211> 15
<212> PRT

<213> Artificial Séguence

<220>
L <223> Description of Artificial Sequence: Peptide for

use in producing fusion protein

<400> 41
Leu Lys Gly Ile Phe Glu Ala Met Lys Met Glu Tyr Thr Ala Met
1 5 10 15 . -

<210> 42
<211> 15
«<212> PRT

<213> Artificial Seguence

<220>
<223> Description of Artificial Sequence: Peptide for

use in producing fusion protein

<400> 42 :
Leu Glu Gly Ile Phe Glu Ala Met Lys Met Glu Tyr Ser Asn Ser
1 5 | 10 ' 15




<400> 43 .Leu Leu G n Thr Phe Asp Ala Met Lys Met Qu Trp Leu Pro Lys 15
10 15 <210> 44 <211> 15 <212> PRT <213> Artificial Sequenc®bec2R0> <223>
Description of Artificial Sequence: Peptide for use in producing fusion

prot ei nweARAB1644 Val Phe Asp Ile Leu Gu Ala G n Lys Val pMabeidishel AT Q
Phe 1 5 10 15 <210> 45 <211> 15 <212> PRT <213> Artificial Sequence

<220> <223> Description of Artificigl Sequence: Peptide for use in
produci ng fusion protein 3 Cctober 2005 WO 0 2108 1 683 30 <400> 45 Leu Va
Ser Met;1RPhegasAsp Ay Met Lys Met Qu Trp Lys Thr Leu 1 5 10 15 <210> 46
<211> 15 <212> PRT <213> Artificial Sequence <220> <223> Description of
Artifiralt Sequence: Peptide for :

<212> PRT

<213> Artificial Sequence

<220> _
<223> Description of Artificial Seguence: Peptide for

use in producing fusion protein

<400> 43
Leu Leu Gln Thr Phe Asp Ala Met Lys Met Glu Trp Leu Pro Lys
1 5 \ 10 15

<210> 44
<211> 15
<212> PRT

<213> Artificial Seguence

- <220>
<223> Description of Artificial Seguence: Peptide for

use in producing fusion protein

<400> 44
Val Phe Asp Ile Leu Glu Ala Gln Lys Val val Thr Leu Arg FPhe
1 5 10 15

<210> 45
<211> 15
<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Seguence: Peptide for

use in producing fusion protein




use in producing fusion protein <400> 46 Leu Gu Pro Ile Phe Gu Ala Met .
Lys Met Asp Trp Arg Leu GQu 1 5 10 15 <210> 47 <211> 153 0st2k2200PRT <213>
Artificial Sequence <220> <223> Description of Artificial Sequence:

Pepti d i'n producing fusion protein <40.0> 47 L | e Phe -
du d W@”"E?f’%mt G u Phe Val Lys Pro 1 5 10 15 1os MRyt L° P00

PRT <213> Artificial Sequence PCT/GBg$101623 3 Cctober 2005 WO 02/081683 31

<220> <223> Description of Artifici Sequence: Peptide for use in

producj, r&g\ Sffdsion protein <400> 48 Leu Ay Ay Ile Au Ala G n Lys Mt Leu
rg

Leu Tyr Ay Asn 1 5 - 10 15 <210> 49 <400> 49 000 <210> 50
Leu Val Ser Met Phe Asp Gly Met Lys Met Glu Trp Lys Thr Leu

1 5 10 i5

<210> 46
<211> 1%
<212> PRT

© <213> Artificial Sequence

<220>
<223> Description of Artificial -Seguence: Peptide for

use in producing fusion protein

<400> 46
Leu Glu Pro Ile Phe Glu Ala Met Lys Met Asp Trp Arg Leu Glu
1 5 ) 10 15

- <210> 47
<211> 15
<212> PRT

<213> Artificial Seguence

<220> | oy
' «223> Description of Artificial Seguence: Peptide for

use in producing fusion pretein

- <400> 47
Leu Lys Glu Ile Phe Glu Gly Met Lys Met Glu Phe Val Lys Pro
1 5 - 10 : 15

<210> 48
<211> 15
<212> PRT

<213> Artificial Sequence




<211> 18 <212> PRT <213> Artificial sequence <220> <223> Description of
Artificial Sequence: Peptide for use in producing fusion ppPobler 005

- PCT/ GB02/ 01623 <400> 50 Arg Pro Val Leu.@u Asn Ile Phe Gu Ala Met Lys Net
- G u Val wig proslesd 10 15 Lys Pro 3 Cctober 2005 WO 02/ 081888cRe)e802101623
32 <210> 51 <211> 18 <212> PRT -<213> Artificial Sequence <220> <223>
Description of Artificial Sequence: @%ftide for use in producing fusion
prot.ein <400> 51 Arg Ser Pro Ille Ala ulle Phe Gu Ala Met Lys Met Qu
Tyr Argssel 5 10 15 G u Thr <210> 52 <211> 18 <212> PRT <213> Artificia

Sequence <220> <223> Description of Artificial Sequence: Peptide for use
in prOa%ﬁﬁ>nae?qfép%ﬁ?np?%nﬁgfhf1c1al Sequence: Peptide for :

use in producing fusion protein

<400> 48
Leu Gly Gly Ile Glu Ala Gln Lys Met Leu Leu Tyr Arg Gly Asn
1- 5 - 1o 15

<210> 49

<400> 49
000

<210> 50
<211> 18
<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Seguence: Peptide for

use in producing fusion protein
<400> 50
Arg Pro Val Leu Glu Asn Ile Phe Glu Ala Met Lys Met Glu Val Trp

1 5 10 : 15

Lys Pro




<400> 52 G n Asp Ser Ile Met Pro Ile Phe Qu Ala Met Lys Met Ser Trp Hs 1
5 10 15 Vval Asn <210> 53 <211> 18 <212> PRT <213> Arti f B Ortather B8§uence 3
Cct ober 2005 WO 02/ 081683 33 <220> <223> Description of Artificial ' '

Sequeng®s o2idefss de for use in produci ng fusion protein REHGBHA165623 <400>
53 Asp Gy Val Leu Phe Pro Ile Phe Gu Ala Met Lys Met Ile Arg Leu 1 5 10

15 du Thr <210> 54 <211>is <2123,PRT <213> Artificial sequence <220>
<223> Description of Artificial Sequence: Peptide for use in producing
fusi ap1pLodei N <400> 54 Val Ser Arg Thr Met Thr Asn Phe Qu Ala Met Lys Met
I1e tyr Hs 15 10 15 Asp Leu <210> 55 <211> 17
211> 18 _
<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Peptide for

use in producing fusion protein

<400> 51
Arg Ser Pro Ile Ala Glu Ile Phe Glu Ala Met Lys Met Glu Tyr Arg
1 5 .10 15

Glu Thr

<210> 52
<211> 18
<212> PRT

<213> Artificial Segquence

<220>
<223> Description of Artificial Sequence: Peptide for

use in producing fusion protein

<400> 52 ‘
Gln Asp Ser 1le Met Pro Ile Phe Glu Ala Met Lys Met Ser Trp His
1 5 10 ' i5

vVal Asn

'<210> 53
<211> 18
<212> PRT

<213> Artificial Sequence




<212> PICT <213> Artificial Sequence <220> <223> Description of Artificial
Sequence: Peptide for use in producing fusion protein 3 O3Doberz@05 WO
02/ 081683 34 PCT/ GB02/ 01623 <400> 55 Asp Val Leu Leu Pro Thr Val Phe Qu
Al a Met wayexdsés3Tyr Ile Thr 1 5 10 15 Lys <210> 56 <2lderg8o26ied> PRT .
<213> Artificial Sequence <220> <223> Description of Artificial Sequence:
Peptide for use in producing fusion pgotein <400> 56 Pro Asn Asp Leu Qu
Arg Ile Phe Asp Ala Met Lys Ile Val Thr val 1 5 10 15 H's Ser <210> 57
<211> 4H0><212> PRT <213> Artificial Sequence <220> <223> Description of

ArtiTiglal, Reauensen SERHLARCLO! Jlgfeddl. PEQINGL NG, usi on protein <400> 57

use in producing fusion protein

<400> 53
Asp Gly Val Leu Phe Pro Ile Phe Glu Ala Met Lys Met Ile Arg Leu
1 ' 5 10 15

Glu Thr

<210> 54
<211> 18
<212> PRT

<213> Artificial Sequence

<220>
<223> Degcription of Artificial Sequence: Peptide for

use in producing fusion protein

<400> 54
Val Ser Arg Thr Met Thr Asn Phe Glu ARla Met Lys Met Ile Tyr His
1 5 10 " 1s

Asp Leu

<210> 55
<211> 17
<212> PRT

<213> Artificial Seguence

<220>
<223> Description of Artificial Seguence: Peptide for

‘use in producing fusion protein




Thr Arg Ala Leu Leu Qu Ile Phe Asp Ala G n Lys Met Leu Tyr An 1 5 10 .15
H's Leu 3 October 2005 WD 02/081683 PCT/ GB02/ 01623 35 <3IRwb&8005<211> 18
<212> PRT <213> Artificial Sequence <220> <223> Description of Artificial"
Sequena®o offeqatdsde for use in producing fusion protein <4p@x:i30frg Asp Val ’
Hs Val Gy Ile Phe AQu Ala Met Lys Met Tyr Thr Val- 1 5 10 15 G u Thr
<210> 59 <211> 18 <212> PRT <213> Artificial Sequence <220> <223>
Description of Artificial Sequence: Peptide for .use in producing fusion

pr ot ekihs40H> 59 Gy Asp Lys Leu Thr Qu Ile Phe Gu Ala Met Lys Ile A n

Trp Thr 1.5 10_15 Ser C]¥ <210> 60 <211> 18 <212> PRT <213> Artificial
Seque?ﬁﬁaval Leu Leu Pro Thr Val Phe Glu Ala Met Lys Met Tyr Ile Thr

1 5 10 _ 15 -

Lys

<210> 56
<211> 18
<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Peptide for

use in producing fusion protein

<400> 56
Pro Asn Asp Leu Glu Arg Ile Phe Asp Ala Met Lys Ile Val Thr Val
1 5 10 15

His Ser

<210> 57
<2311> 18
<212> PRT

<213> Artificial Sequence

- <220>
<223> Description of Artificial:Sequence: Peptide for

use in producing fusion protein
<400> 57
Thr Arg Ala Leu Leu Glu Ile Phe Asp Rla Gln Lys Met Leu Tyr Gln

1 5 10 - . 15

'His Len




3 Cctober 2005 WO 02/081683 . 36 <220> <223> Description of Artificial
Sequence: Peptide for use in producing fusion protein PCTsGBo:: D623 <400>
.60 Leu Qu Gy Leu Arg Ala Val Phe Gu Ser Met Lys Met Gu Leu Ala 1 5 10
15 Asp Wow:mdik@y 61 <211> 1$ <212> PRT <213> Artifici apcBegysnes <220>
<223> Description of Artificial Sequence: Peptide for use in producing
fusion protein. <400> 61 Val Ala Asp %er H's Asp Thr Phe Ala Ala Met Lys
Met Val Trp Leu 1 5 10 15 Asp Thr <f 0> 62 <211> 18 <212> PRT <213>
Artifighgl sgequence <220> <223> Description of Artificial Sequence:

PeptiqSlgggﬁuse in producing fusion protein 3 Cctober 2005 WO 02/081683 37

<212> PRT

<213> BArtificial Seguence

<220>
<223> Description of Artificial Sequence: Peptide for

use in producing fusion protein

<400> 58
Arg Asp Val His Val Gly Ile Phe Glu Ala Met Lys Met Tyr Thr val
1 5 . 10 15

v

~ Glu Thr

<210> 59
<211> 18
<212> PRT

" <213> Artificial Seguence

<220>
<223> Description of Artificial Sequence: Peptide for

. use in producing fusion protein

<400> 59
Gly Asp Lys Leu Thr Glu Ile Phe Glu Ala Met Lys Ile Gln Trp Thr
1 5 10 : : 15

Ser Gly

<210> 60
<211> 18
<212> PRT

| <213> Artificial Seguence




PCT/ GB02/ 01623 <400>. 62 Ay Leu Pro Leu Gn Asp lie Leu Qu Ser Met Lys Ile
Val Met Thr - 1 5 10 15 Ser Ay <210> 63 <211> 19 <212>3PRIbe<BLS>
Artificial Sequence <220> <223> Description of Artificial Sequence:

Pept i de Wwown2/omessi n produci ng fusion protein <400> 63 Argp¥alcHieoizeu Au .
Ala Ile Phe Gu Gy Ala Lys Met Ile.Trp Val 1 5 10 15 Pro Asn Asn <210> 64
<211> 18 <212> PRT <213> Artificial -gequence <220> <223> Description of
Artificial Sequence: Peptide for use in producing fusion protein <400> 64
Pro Meteobde Ser His Lys Asn Phe Gu Ala Met Lys Met Lys Phe vVal 1 5 10 15
Pro du_3 Cctober 2005 MD_02/0§1683 PCT/@%OZ[&}Q%Q 38 <210> 65 <211> 18

<223> Description of Artificial Sequence: pti

use in producing fusion protein

<400> 60
Leu Glu Gly Leu Arg Rla Val Phe Glu Ser Met Lys Met Glu Leu Ala
1 5 10 15

Asp Glu

<210> 61

<211> 18

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Peptide for

use in producing fusion protein

<400> 61 )
Val Ala Asp Ser His Asp Thr Phe Ala Ala Met Lys Met Val Trp Leu
1 5 10 s

S

Asp Thr

<210> 62
<21l1> 18
<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Peptide for

"use in producing fusion protein




J

'<212> PRT <213> Artificial Sequence <220> <223> Description of Artificial

Sequence: Peptide for use in producing fusion protein <400®c66rb§s Leu Ay
Leu Pro Ala Met Phe Gu Ala Met Lys Met Qu Trp Hs 15 10 15 .Pro Ser
<210> 6®0 D3ls3 18 <212> PRT <213> Artificial Sequence w2?28m02/18833>
Description of Artificial Sequence: Peptide for use in producing fusion
protein <400> 66 A n Pro Ser Leu Leus%et Ile Phe Qu Ala Met Lys Met G n
Ala Ser 1 5 10 15 Leu Met <210> 67 <211> 18 <212> PRT <213> Artificial
Sequenawo3 dxt ober 2005 WO 02/081683 PCTI GB02/ 01623 39 <220> <223>

Descrift,i SA E{,€l q o, £EPL 1o jh produci ng fusion
pr ot ei_dr}gl. g‘%‘o%& %%Létfll_\g% uﬂﬁgﬁgirgqjs)gégig%qP ek%?udﬁl ghr]VEt Lys Met Gu
15

Trp Ant

Ser Gly

<210> 63
<211> 19
<212> PRT

<213> Artificial Sequence
<220>
<223> Description of Artificial Seguence: Peptide for

use in producing fusion protein

<400> 63

Arg Val Pro Leu Glu Rla Ile Phe Glu Gly Ala Lys Met Ile Trp Val
1 ' 5 10 _ 18

Pro Asn Asn

<210> 64
<211> 18
<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Seguence: Peptide for

use in producing fusion protein
<400> 64 . .
Pro Met Ile Ser His Lys Asn Phe Glu Ala Met Lys Met Lys Phe Val

1 5 10 ' 15

Pro Glu




1 1le Ser 5 10 15 <210> 68 <211> 21 <212> PRT <213> Artificial Sequence .
<220> <223> Description of Artificial Sequence: Peptide ¥0sobesi®oin ,
produci ng fusion protein <400> 68 Asp Gu Qu Leu Asn Gn Ile Phe Qu A a

Met LyswiyRbodigs Pro Leu 1 5 10 15 ; Val H's Val Thr Lygctseddtsys69 <400>
69 000 3 Cctober 2005 WO 0 210 8 1 6 83 <210> 70 <211> 21 <212> PRT <213>

Artificial Sequence 40 <220> <223> pescription of Artificial Sequence:
Peptide for use in producing fusion protein PCT/GB02/01623 <400> 70 Ser Asn
Leu Vab;&ergsLeu Leu H's Ser Gn Lys Ile Leu Trp Thr Asp 3 5 10 15

<211i> 18
<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Peptide for

use in producing fusion protein

<400> 65
Lys Leu Gly Leu Pro Ala Met Phe Glu Ala Met Lys Met Glu Trp His
1 5 . io0 15

Pro Ser

<210> &6
<211> 18
<212> PRT

<213> Artificial Sequence

<220>
<223> Description-of Artificial Sequence: Peptide for ™

use in producing fusion protein

<400> 66
Gln Pro Ser Leu Leu Ser 1le Phe Glu Ala Met Lys Met Gln Ala Ser
1 5 10 5

Leu Met

<210> 67
<211> 18
212> PRT

' <213> Artificial Seguence




Pro An Ser Phe Ay 20 <210> 71 <211> 21 <212> PRT <213> Artificial
- Sequence <220> <223> Description of Artificial Sequence: 3Pepbdro®@sfor use
in producing fusion protein <400> 71 Leu Phe Leu Hi s Asp Phe Leu Asn Al a
A n Lyswéahofdeds Leu Tyr Pro 1 5 10 15 Val Thr Ser Ser Gprpifsnalés 72
<211> 16 <212> PRT <213> Artificial Sequence 3 COctober 2005 WO 02/081683
41 <220> <223> Description of Arti f'%gi al Sequence: Peptide for use in
produci ng fusion protein PCT/GB02/ 01623 <400> 72 Ser Asp Ile Asn Ala Leu
Leu Sefypdhr G n Lys Ile Tyr Trp Ala Hs 1 5 10 15 <210> 73 <211> 23
<212> PRT

<223> Description of Artificial Segquence: Peptide for

use in producing fusion protein

<400> 67
Leu Leu Glu Leu Arg Ser Asn Phe Glu Ala Met Lys Met Glu Trp Gln
1 5 10 ' 15

Ile Ser

<210> 68
<211> 21
<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Peptide for

use in producing fusion protein

<400> 68 _
Asp Glu Glu Leu Asn Gln Ile Phe Glu Ala Met Lys Met Tyr Pro Leu
1 . 5 10 . oo1s
Val His Val Thr Lys
20

<210> 69

<400> 69
000




<213> Artificial sequence <220> <223> Description of Artificial Sequence: .
Peptide for use in producing fusion protein <400> 73 Met AlbawizerooSer Lau
Arg Gn lle Leu Asp Ser An Lys Met Gu Trp 1 5 10 15 Arg Ser Asn Ala"Ay"
Ay Setwo 028%9165210> 74 <400> 74 000 3 Cct ober 2005 VI)O%Q%%%%% 44 <210> 75°
<211> 23 <212> PRT <213> Artificial Sequence <220> scrlptlon of
Artificial Sequence: Peptide for use.in producing fusion protein

- PCT/ GB02/ 01623 <400> 75 Met Ala His Ser Leu Val Pro Ile Phe Asp Ala @ n Lys
lle @yedr®p 1 5 10 15 Arg Asp Pro Phe Gy Gy Ser 20 <210> 76 <211> 23

<212> PRT <213> Artificial Sequence
<211> 21 '

<212> PRT

<213> aArtificial Sequence

<220>
<223> Description of Artificial Seguence: Peptide for

use in producing fusion protein

<400> 70
Ser Asn Leu Val Ser Leu Leu His Ser Gln Lys Ile Leu Trp Thr Asp
1 5 . 10 15
Pro Gln Ser Phe Gly
20

<210> 71
<21l> 21
<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Peptide for

use in producing fusion protein

<400> 71
Leu Phe Leu His Asp Phe Leu Asn Ala Gln Lys Val Glu Leu Tyr Pro
1 ' 5 10 15

Val Thr Ser Ser Gly
20

C<210> 72
<211> 16
<212> PRT

<213> Artificial Sequence




<220> <223> Description of Artificial Sequence: Peptide for use in
produci ng fusion protein <400> 76 Met Ay Pro Asp Leu Val 3 fasbet 2085 Phe G u
Ala An Lys Ile u Trp 1 5 10 15 His Pro Leu Thr Ay Ay Ser 20 <210> 77
<211> 2%0 w@AkZa3PRT <213> Artificial Sequence 3 COctober p@pgp¥aRz{ 081683
43 <220> <223> Description of Artificial Sequence: Peptide for use in
produci ng fusion protein PCT/GB02/01623 <400> 77 Met Ala Phe Ser Leu Arg
Ser Ile Leu Gu Ala dn Lys Met GQu Leu 1 5 - 10 15 Arg Asn Thr Pro Ay
Ay Se£230 <210> 78 <211> 23 <212> PRT <213> Artificial Sequence <220>

< N . . T . . : .
F223> Doscripiion ol Arbillsial, Sequence: (Bsptldg for use in producing
use in producing fusion protein

<400> 72
Ser Asp Ile hAsn Ala Leu Leu Ser Thr Gln Lys Ile Tyr Trp Ala His
1 5 10 : is5

| <210> 73
<211> 23
<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Segquence: Peptide for

use in producing fusion protein

<400> 13
Met Ala Ser Ser Leu Arg Gln Ile Leu Asp Ser Gln Lys Met Glu Trp
1 5 10 15

Arg Ser Asn Ala Gly Gly Ser
20
<210> 74

<400> 74
000




Met Ala Gy Gy Leu ASn Asp Ile Phe Gu Ala Gn Lys Ile Qu Trp 1' 5 10 15
Hs Qu Asp Thr Ay Ay Ser 20 <210> 79 <211> 23 <212>3BRibecb8>
Artificial Sequence <220> <223> Description of Artificial Sequence: Peptide

for usgoipBpgcgduci ng fusion protein 3 Cctober 2005 WO @24R8dBRs244 .
PCT/ GB02/ 01623 <400> 79 net Ser Ser Tyr Leu Ala Pro Ile Phe Au Ala G n Lys

Ile Qu Trp 15 10 15 His Ser Ala jJyr Ay @y Ser 20 <210> 80 <211> 23
<212> PRT <213> Artificial Sequence <220> <223> Description of Artificial
Sequggli:&. -Peptide for use in producing fusion protein <400> 80 Met Ala Lys
Ala Leu An Lys Ile Leu Au Ala Gn Lys Met Au Trp 15 10 15 Arg Ser His
Pro &y@y Ser 20

. <212> PRT

«<213> Artificlal Sequence

<220>
«223> Description of Artificial Sequence: Peptide for

use in producing fusion protein

<400> 75
Met Ala His Ser Leu Val Pro Ile Phe Asp Ala Gln Lys Ile Glu Trp
1 5 . 10 15

Arg Asp Pro Phe Gly Gly Ser
20

«<210> 76
<211> 23
<212> PRT

<213> Artificial Sequence

<220>
<223 Description of Artificial Sequence: Peptide for

use in producing fusion protein

<400> 76
Met Gly Pro Asp Leu val Asn Ile Phe Glu Ala Gln Lys Ile Glu Trp
1 5 10 ' 15

His Pro Leu Thr Gly Gly Ser
20 )

<210> 77
<211> 23
<212> PRT

<213> Artificial. Sequence




<210> 81

<211> 23

<212> PRT <213> Artificial
Description of Artificial. Sequence: Peptide for

Sequence <220> 1 <223>
use in pBoduek 2gs f usi on

'_proteln <400> 81 Met Ala Phe.dn Leu Cys Lys Ile Phe Tyr Ala A n Lys Mt

A u Tr pwalo2®si®315 3 Oct ober 2005 WO 02/ 081683 PCTI (3302]‘@11(@3@2/01@235 Hs Ay
<212> PRT <213> Artificial '

Val Gy Ay Ay Ser 20 <210> 82
<223> Description of 4Artificial
in producing fusion protein <400> 82 Met Ala Ay Ser
Asp Alee2@-n Lys Ile u Trp 1 5 10 15 Hi s Val

Sequence <220>

-<211> 23

Sequence: Peptide foor use

Leu Ser Thr |l e Phe

Gy Lys Ay Ay Ser 20 <210>

83 <2LL3, 25 ocs 0don ROY asedie &Y tdbhEl . RERYRDCAR,<220>

<400>

use in producing fusion protein

77

" Met Ala Phe Ser Leu Arg Ser Ile Leu Glu Ala Gln Lys Met Glu Leu

1

5 - 10

Arg hsn Thr Pro Gly Gly Ser

<210>
<211>
<212>
<213>

<220>
<223>

<400>

20

78

23

PRT

Artificial Sequence

Description of Artificial Sequence:

use in producing fusion protein

78

Peptide for

15

Met Ala Gly Gly Leu Asn Asp Ile Phe Glu Ala Gln Lys Ile Glu Trp

1

‘5 10

His Glu Asp Thr Gly Gly Ser

<210>
<211>
<212>
<213>

<220>
<223>

20

79
23
PRT

Artificial Sequence

Description of Artificial Sequence:

- use in producing fusion protein

Peptide for

i5




<223> Descrl ption of Artificial Sequence: Peptide for use in produ0| ng
fusion protein <400> 83 Met Ala G n G n Leu Pro Asp |l e Phecdsp20dba G n Lys
Ille Gu Trp 1510 .15 Arglle Ala Gy Gy Ay Ser 20 3 Cctober 2005 W0

210 8 WwnRsisBET/ GB02/ 01623 46 <210> 84 <211> 23 <213R0200ck3>
Artificial Sequence <220> <223> Description of Artificial Sequence:

Peptide for use in producing fusion 4%rot ein <400> 84 Met Ala A n Arg Leu
Phe His Ile Leu Asp Ala A n Lys Ille uTrp 1510 15 Hs Ay Pro Lys Gy
- Ay Sglpe-24y <210> 85 <211> 23 <212> PRT <213> Artificial Sequence <220>

<223> Descri t| on of Artificial Sequenc§ GPept Eforl Use i n producing
fusi HEHFBE &°h F0b g5 3MvetC Arg &° GJ(‘:S/Q iR eea 9 I e’Phe Gu Ala An Lys
Met Q' Trp 1510!15

His Ser Ala Tyr Gly Gly Ser
20

<210> 890
<211> 23
<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Seguence: Peptide for

use in producing fusion protein

<400> 80
Met Ala Lys Ala Leu Gln Lys Ile Leu Glu Ala Gln Lys Met Glu Trp
1 5 10 15

Arg Ser His Pro Gly Gly Ser
20

<210> 81
<211> 23
<212> PRT

<213> Artificial Sequence

<220>
<223> bescription of Artificial Sequeénce: Peptide for

use in producing fusion protein .

' <400> 81
Met Ala Phe Gln Leu Cys Lys Ile Phe Tyr Ala Gln Lys Met Glu Trp
1 - 1 15




Arg Hs Phe Val Gy Ay Ser 20 <210> 86 <211> 23 <212> PRT <213>
Artificial Sequence 3 COctober 2005 WD 02/081683 47 <220> 3<R@Ber2@sscri ption
~of Artificial Sequence: Peptide for use in producing fusion protein

PCTI GBOZo®2eg3sx400> 86 Met Ala Trp Ser Lau Lys Pro Il epPhgsfispidza G n Lys
Ile Qu Trp 15 10 15 His Ser Pro Ay Gy Ay Ser 20 <210> 87 <211> 23

<212> PRT <213> Artificial Sequence 220> <223> Description of Artificial
Sequence: Peptide for use in producing fusion protein <400> 87 Met Ala Lau

Ay LaysThly AeO diveclyadifpsda-Ala Gn Lys Ile Gu Trp 1 5 10 - 15 His Arg
Asp Ser Ay Gy %%r 20 <210> 88 <211> 23 _ _

<210> 82
<211> 23
<212> PRT

<213> Artificial Seguence

<220>
<223> Description of Artificial Sequence: Peptide for

’
use in producing fusion protein

<400> 82
Met RAla Gly Ser Leu Ser Thr Ile Phe Asp Ala Gln Lys Ile Glu Trp
1 5 10 15

His Val Gly Lys Gly Gly Ser
20

<210> 83
<211> 23
<212> PRT

<213> Artificial Seguence

<220>
'<223> Description of Artificial Sequence: Peptide for

use in producing fusion protein

. <400> 83
Met BAla Gln Gln Leu Pro Asp Ile Phe Asp Ala.Gln Lys Ile Glu'Trp'
1 5 7 10 _ ‘ C A5

Arg Ile Ala Gly Gly Gly Ser
' 20




<212> PRT <213> Artificial Sequence <220> <223> Description of Artificial -
Sequence: Peptide for - use in producing fusion protein 330ebbz0s52005 WO.
02/ 081683 PCT/ GB02/ 01623 48 <400> 88 Met Ala Ay Ser Leu Arg An Ile Len ™
Asp Al avdndsussslle Au Trp 1 5 10 15 Arg Arg Pro Leu Greyr@nozber20 <2103
89 <211> 23 <212> PRT <213> Artificial Sequence <220> <223> Description
of Artificial Sequence: Peptide for uge in producing fusion protein <400>
89 .Met Ala Asp Arg Leu Ala Tyr Ile Leu Gu Ala dn Lys Met Gu Trp 1 5 10
15 His<Pro ks Lys Gy Ay Ser 20

<211> 23
«<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Seguence: Peptide for

use in producing fusion protein

<400> B4
Met Ala Gln Arg Leu Phe His Ile Leu Asp Ala Gln Lys Ile Glu Trp
1 5 . 10 15
His Gly Pro Lys Gly Gly Ser
20

<210> 85
<211i> 23
<212> PRT

- <213> Artificial Sequence

<220>
<223> Description of Artificial Seguence: Peptide for ™

use in producing fusion protein

- <400> 85
Met Ala Gly Cys Leu Gly Pro Ile Phe Glu Ala Gln Lys Met Glu Trp
1 5 ' 10 ' 15

Arg His Phe Val Gly Gly Ser
20

<210> 86
<211> 23
. <212> PRT

<213> Artificial Seguence




3 October 2005

WO 02/681683 PCT/GB02/01623.
47

<220>
<223> Description of Artificial Sequence: Peptide for

use in producing fusion protein

<400> 86
Met Ala Trp Ser Leu Lys Pro Ile Phe Asp Ala Gln Lys Ile Glu Trp
1 5 ' 10 15

His Ser Pro Gly Gly Gly Ser
20

-<210> 87

<211> 23

<212> PRT

<213> Artificial Seguence

<220>
<223> Description of Artificial Sequence: Peptide for

use in producing fusion protein

<400> 87
Met Ala Leu Gly Leu Thr Arg Ile Leu Asp Ala Gln Lys Ile Glu Trp
i 5 10 - 15

His Arg Asp Ser Gly Gly Ser
20

<210> 88
<211> 23
<212> PRT

<213> Artificial Seguence

<220>
<223> Description of Artificial Sequence: Peptide for

- uge in preoducing fusion protein




3 October 2005 -

WO 02/081683 , PCT/GB02/01623

48

<400> 88
' Met Ala Cly Ser Leu Arg CGln Ile Leu Asp Ala Gln Lys Ile Glu Trp -
1 | 5 10 15

Arg Arg Pro Leu Gly Gly Ser
20

<210> 89
<211> 23
<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Peptide for

use in producing fusion protein

<400> 89 .
Met Ala Asp Arg Leu Ala Tyr Ile Leu Glu &la Gln Lys Met Glu Trp
1 5 10 15

His Pro His Lys Gly Gly Ser
20



