"3 Cctober 2005 WO 02/081683 | Protein Analysis PCTIGB02/01623 Field of the
Invention The present invention relates to a nethod of produebdagpoarrays for
~conducting protein 5 analysis, in particular of antibodies, antigens or
ant i bodywmérisiasg proteins, to protein arrays produced, met/aaes1613
conducting anal ysis using them and novel entities incorporated in them
More specifically, the process relates to a nethod of producing a range of
anti bodi es and/or antigens and i nmobili;sing these in an array, for use in
protein or binding analysis. 10 Background The concept of attaching a
nunber of different proteins to sgrfta.ce S"iﬁfjorts to forman "array" of
proteins has been w dely descri be " ﬁmt“h'éa Werature (see for exanple
EP0063810, W084/03151, US5143854). 15 Recently, there has been a grow ng
interest in the concept of manufacturing devices whereby |arge nunbers of
protei ns &ield af theJaventithses are arrayed onto different types of solid
supports. 1L.AG i i i & HoRiPt ei n

Tt or act | A0 PR B R oo B PR e

t echno$ ogynalgsid int pretipderoftantibodies snfigens suaititwdy ibinsing proteins, koproteghl y
catalogued in the literatur | pos. et al .El ect r,ophoresi s, 2000, 21,

2641- 2650 Wamﬁﬁé’ﬂe@%dﬁégﬁ%?%W@éﬁ%“ﬁ‘f‘%&’&%‘#“f‘é‘b”&éﬁ‘%&%mno| ogy
Today, Augisipordi&iPh thénd Mora BpdcEfcallly, O bejtkisatlatdsith htiyeth@hothwodwitipd: i N a
nunber of recent patent applications 25 including W 00/07024, WO 99/40434
WO 99/ 392 ranganflantpodies andler antigensacigprotiisipg Bgss WnaaTtave by uss indydteiflas
descri bed O0in 1982. It was reported that antigens and
~anti bodi egkgﬁgﬁﬁg%gg§§%“und to a porous solid support enabling an unlimted
nunbeg of anti body-antigen interadctions to be conducted sinultaneously. 30

To make antigen arrays, antigens were sinply aliquoted in very.snmall
vol umes ofkagkground *

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




nitrocel |l ul ose nenbranes or simlar supports, allowed to adsorb and then
probed with the correspondi ng anti bodies. As w th Enzyne 3l0cwobe @005

| mmunosor bent Assay (ELISA) protocols performed in solution or in plastic!
pl at es, wonzepess fic interactions were 3 Cctober 2005 WOpP2/(3316R3; 2 W
PCT/ GB02101623 bl ocked wi th Bovi ne Serum Al bum n (BSA), and this is now
standard practise. It was also reported that the el enents (or spots) of
“the array did not diffuse and were adsosbed tightly onto the nmenbrane. 5
It should be noted, however, that the dinensions for these el ements were

consi der ahl | ar. t han those obtajned in nmcro array device systenms. EP
0063810 _dg’é‘{‘#F%&%‘gﬁ{M“t%m‘Br‘g‘_gBﬁﬂw Ay and it 'd "Ry s 4 ol ng

- proteins Qkoh@ped d: Ak SBGBARI(GRDotsPHLGEAREP 8id M UHAIRAnd wefdR6dd dr op”
or lithographi'c process. In this manner elenents wth. a dianmeter of |ess
t han 500 rigatpastotbompmbeaiewi th 100 microns that can be 10 achieved with
current automated array systens) were produced. However, one of the nmain

di sadvant ages associated with the use of nenbranes as opposed to
non- pooudt shonldaeasidds hoiwater] thet kb ditmersions dndhése etinhidnts eetelvonsiddratbine

support terjal unless there .is i di.at e bi ndi tenpts were nade
to over con%g?r ES‘P%? E%Mma%%w ?%@?Sy?g)wgb(féﬁﬁf%eéﬁﬁwa‘@%s such
as paper irgikin k€ Eoul® b€ nlali€ Y GRqWng pRbieRR b Wahl, Misinphth&dhatisaladsor bed

onto the surface) enabling arrays of Diotinylated antibodies to be arranged
in any degrecedurepinciuding a Rblatgedidnep i dichogrephid piec®SAln thivengapeelendemss coul d

be probed wth,. antigen 2 exenpljified wt. n_choti.oni

gonadot rof s T BlsREBeR 200 BUSHR b BRI R e e
bi ot i Nyl atacigievat Wit SyrrdniERGIAtR Yrab Qustemyphyretpr@tiickd. 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 anti geeNdnd bl hd Bihin Wb fintadcALBEHRH vifh O Bsbf mbhRasPe
biotinylated prior to attachnment t0 the array with no guarantee that this
process wiopposedto nomparons surfacayisdhat yhe demants itapdrio diffuse itiroagh thatugpent i s
used) conpared \ém'fﬂth he.nativ& érot i n. Non-porous surfaces al so have the
di sadvant SHend) dplessfhgre f5 pmmgdiate biding o a5 sol i d

' 15

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.




‘30 surfaces, including various types of glass or plastics, and so cannot be
washed or treated as stringently. 3 October 2005 WO 02/ 081&88er 2005

PCT/ GB02/ 01623 3 For antigen and antibody arrays, it has been found however
t hat atWVadROHEsH protein to a solid surface generally P€adsBROIA3r educt i on
in antigenicity of the antigen and avidity of the antibody conpared with

t hat observed when the antigen or antibody is in free solution. Previous
attenpts (see W84/03 1 5 1 and Haab ef al 2000 supra.) to inmobilise.
antigens and antibodies were not greatly successful. WS84/03 1 5 1

descri bes.that anti | e s : ! i . Ur.faces such
as am crs%osr c?%{pl)%enc%l\(/igg gis’?(}%pa%ggsd 1%’%537%9111 %leﬁ%o%lgg%k%a %g[%l%utg%gi“'%%%géé gd to
ant i gens,solid stufftice geageally kaddve of reduatioh imhobdigenivitylof the dxeiged asdevidienst wer e
captured by the array: However, WD8%410 1.5 1.further, descr.ihes that these
‘anti gens th%é'éfé?ﬂ’dﬂt‘io‘ﬁ@afﬁ@d‘@m@‘ gﬁ?t ORsey \é{ﬁe‘&%é‘@%@a‘?ﬁ BHLRGEAR &5 wi th t he
equi val e | SA perforned in solution. It was al so noted that the

%hﬁa !

ant i bodi es to be "highly enriched in order to achieve a sufficiently
denseSanti body coat for the desired cell adherence". It also took

id | [ f h i [
oortace Yepviets Aiphl O RO o ety S RRO D) Whfubbis e ®
ant i bodi emdhausodieerere nep@eitBtsuctefub PN OSIIB \5d ekaitieh tiaat amilswids caml ci um

phosphate in the formof hydroxyapatite onto filter papers,ont i ch
pr ot ei ns BReappligrhdifrstly pojoogiass sprfaces sueh R BICTOTORREREF %@@@5%9.

These iml?ﬁﬁl&ﬁ%n&ﬂ%ﬁ{eie{ ggltﬂ?%nrt d@iﬂ%%&hﬁ&é%ﬁﬁ&?wh&l@%eﬁ&iﬂsﬁC pr ot ei ns

and t hat e anti .from™"bad orientation" onto the Ca |
phosplifiat entipenserere Samtared by Waesarrdyo kboweaver, ' EP8A108 415 Whwther desstihes thatidhesss used

in imobilisin treptavidin. .25 Another nethod for i bilisi pr ot ei ns
to soli d,-ﬂnﬂg?flsg}ﬁf?fiﬁﬁlsm%ﬁ g\ecd'eag aihh%eﬁa%ra:en YRS %}%ﬁ% T vziz#]e';"gdh'esi ve
“pol yphenaii g Aneptopinbd insihaiond If WeyaIBsAtE thatithe adgBadiedied tbbe Ubk8Iy7470_ By
.coating solid surfaces, such as_a polystyrene multi-well plate with

pol yphendinrighgstistosdas to gehigvsussusfirienitydensoantipopy cord fpithe dlesifed eetleat ed

upport agﬂy}%gg@e&? Gt 8% doDk skl 3ABLY HD 2fBREdsSh B a@forBedbdifRey anti body

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




30 secondary antibody conjugated to an enzyne However, the inventors -
conceded that the procedure was |limted by the anount of 3&abbeg2i®sbound or
adsorbed to the solid surface. The final ahount of antigen strongly 3 b
Cct ober wAD@38¥W@302/ 081683 4 PCT/ GB02/ 01623 bound to the pufimegeRh; t he '
pl ate varied depending on a nynber of factors such as the nolecular
characteristics of the antigens, the properties of the solid support, the
concentration of the antigen in the solytion as well as the characteristics
of the buffer wused to dissolve the antigen used to coat or to activate the

surface. |n neral,.only.a 5 small, fraction of the apfigen esent in the
coat i ng sOPHE Bine R ob B Al SHHkIocard A8 S PbeE Shr e HERES OF

ant i bodi esnAaAll R RhAB@BSstHc oNBR-aRAESI4SIHE P RHES JFafe AIRISUPFSD that t enpt ed
with a collection of 113 anti bodies and their corresponding anti gens (Haab -

et al, 200wcuEnnolRhodigon iy gy soluggn ax wel jas ithychaeskmstiowsft thebefiaped f or
DNA 10 m r ' t ] -S- 1 ysi r ed to
oD |1 5 S ppigrosd Mo, h48%o CORYPt Mchil R frdiceY T BEnel PR, O
resul tS$ r emel thadiichafitke aitiyeh prasahtyin B0omting baludon awe ddsatbddge nise Aiftc20% of
the arrayed anti bodi es, provided specific and accurate neasurenents of
their cognate |igands at or bel ow concentrations of 1.61/nl and 0. 349gg/ m

respect i velidect akacHient i dRidlids 4h8 ahBdehsitdnbh-PEEINS s@vided Ak 8Ro eSOl i d
surfaces woul d not be acceptable for™ a | arge-scale anti body array

manuf act ueit¢rypted sathametlectioniof 143 ppobadies dand théiewomrésponding aetegens (Maabterent  of
anti gens i L 8S 41 u it - hnique to r '
anti bodys Bi2000keRaRL BRobay By B LoRRle RO Sl B BN e/

pot entd al midQarfhe, glass shtlecavatadigith polgts-1gsina wetl tisednd irfifnobllisasodii N as
bi nders for _biotin. |abelled Hrot_el ns . is well_known for use. in éon{ unction
wi'th many 25HEsNS e expermeriape gatibodiesjasaeter- y The sty reporfed shpwe t hen

Ibi otinyl ?BEQ-SO% St ho aﬁ%ﬂed%ﬂ%&ﬂjaﬂgab%j £1fle & 2hiBbfie&pril¥eLipefint active
ysine sites contained wthin it. 25 Thus, en antigens or antibodies are
bi ot i nyl atedlajcnratdninsasnegmentts afitheir gegnapesligangts bieor below concentrations of
1.6ul/m! and 0.34pg/ml respectively. ' |
15 -
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.




- present at their N-termnal groups and at any nunber of potential active
| ysine residues over their surface. This means that they3wkbber z@opt any
nunber of different orientations once bound to the streptavidin | ayer and
~ so the bjyadbogices operties will be diverse. 30 Furthernorgrdgeassst 0 the
antigen or antibody imobilised via streptavidin will be reduced by steric -
‘hi ndrance, |eading to generally inadequate assay. 3 October 2005 WO

02/ 0816. 83 PCT/ GB02/ 01623 It has been faqund that it is possible to reduce
the steric hindrance and increase the sensitivity of the immunoassay by
i.ncluding a |linker between the antigen/antibody and the biotinylated site.

5 US581124K hasheenifprengd thahit smessible famerice thesdens hjadrapeseend erspserls

i rMmmunoass Or. f kAl Si ' : AeerHepked 4 Lf, Rl Ot ei n
such as a\ell%é ?lﬁ(’%)r’ 8tﬁstths' é%@@?%ﬁsgfw z&g‘?dlﬁq?% &g%rsﬂﬁch astﬁé\?gl?fggggh%?%y igni n
deri vat i vethe bidunglabeisiteever al advantages. Firstly, the condensation
reaction between the free N-term nal group on the peptide and the |inker
preserves the charged residues essential for recognition by an anti body

(I Muncassey38 1946 Hedchib& hdih bman syhiiEpdptidpORsee in kitlttr RiuBaiss@y)or for
~Secondly, the bradykinin |inker can then he biotinylated in such a way as
to preser vidisingantisesa cambe Hekpdgesusarin” prodein sughl as ayidim pyatreptayidia ¥id c ase,

t he preseng i- r &t 0 .0 DR bE Vs noassay
and an i mﬁ%&g&cﬁjm%;u%%ggs%%nse gﬁ%ﬁ%d@{ﬁlggsl m‘rur?la gé}ﬁh égggﬁd% Thi s
use of a becndyksandmredetiontadtivien ihe fideié-tanmynah grampen the pemitiecad thedikaer st eps
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Sci. 20 (1 921-9. se peptides are used in order to biotinylate
r ecombi nanthen pe biotinplgieddn sach a waylas svpresgsyeithy diee charged eroups andisisnallat i on,

| abel I i ng and detectjon hereof It.is,n t t t hese .pepti des
Shooid' bY BB <hsh Friey s Preadpee o the 88%% appeas & @‘gﬁ‘ﬁ%ﬁ; ﬁlchn%%%ﬁg eins, or
that they shniddds§ ah@rAuhaioved iMimane 8asponsdSviEhasgd esanimmpibingagins. 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
At & o Y RROGE Dol RHOR A s Wy 1HRARA B B obites Bhritl Bpeuiadi LY O
complic.ations 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




30 Summary of the Invention According to a first aspect of the present
invention there is provided a method of formng an array3Oéwter i NS

sel ected from antigens or antibodies; said method conprising the steps of
3 Cctob 02/ 081683 6 PCTI GB02/ 01623 (i) expressi iy
reconblﬁggﬁggg¥¥¥)a fusion protein which conprises elther(?H?Bg%M65htlgen
or (b) an-antibody binding protein, fused to a peptide having up to 50 '
am no acids, which peptide conprised am no acid sequence of SEQ ID NO 1
LX1X21 X3X4X5X6KX7TX8X9XF O (SEQ ID NO 1) fthere X, is a naturally occurring
amno acid, X2,is any naturally occurring amno acid other than | eucine,
val i ne, i ] &puisseg it a ygsombimant ceph erfydian protaie vdﬂcltqanqxisne;aitﬁés (2)san

henyl al ani ne or ucin X | ut am ne I ne, alanine,
B1'yei ne. - APEREORY 35 Rty hindind wstdiE thrarip acbeBRaS it pp S0 wpinde

i'sol euci neaczdfewmcﬁryemdeoffom@ﬁisb@mr?@adz&seqﬂbwe&mSEQ meusine, valine,
tyrosine or isoleucine, Xg is tryptophan, tyrosine, valine, phenylalanine,

| eucine or isoleucine and X10 is any naturally occurring amno acid other

t han agpar 5%kg x Wher Sﬁ? de i s capabl e of being
-blotlnglaggg}§$x tlnkT ga%e aﬁ:t ﬂ?ysme resi due adjacent to X6; 15
(ii) biotinylating said peptide of the fusion protein at the |lysine residue
adj acent X6 solatin the bi ot i. ated fusi rotein; .(iv)
olying et AR ook St o o0 B BUMER Brotedite e o

coat ed NONsthIAHSuSHERAL S, lsfo\!aucfrﬁrﬂ;}'ﬂg b, PhéRYalAindbr yBG3He, K)NEe

di fferent protelns on the support ?her 20 (a)-wheré the fusion protein

conpri ses Rignyl ahmrlg@nieumr:ﬂﬁa m@lm@mpqrﬂwncox:(nswmweglmms sggepunber

compr 186 SieoTRE; SoapMaRim iR o LOPURG nelfolify PRREAE e ¢ e

prior to qfluainie leat@dp, aling, tgmpimroahsoueucﬁfe oy i @ﬁﬁmhaantyirm;w @shi®, bi ndi ng
fragrrentséb.1 ereof 25 The applicants have found that by using a fusi on of
the anti gdieBy lalgning g W PHapisHcine and Xy is any naturally occturing 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




protein to a peptide of SEQ ID NO 1, these proteins may be i nmobilised onto
~solid surfaces, whilst substantially naintaining the antsgasieciody of
~proteins, or the binding capabilities of the antibody binding proteins.

30" Thi swomyobesPecause the fusion peptide is biotinylategFaghgficishan 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 | appears tQ reduce steric 3 Cctober 2005 WO
02/ 081683 7 PCT/ GBO. 2101623 hindrance fo enabl e interaction between
antigen and anti body- By ensuring that the peptide linker is attached at a
term nal rtegdrancegb ehilde priereetion beawekncaonigen awd attibodyi By enphand batbete, sites

on the. protein,.which ar senti.al, far fupnction.appear to he largely
unaf f ect ecPeP‘?*ﬂ‘f %6%?‘%5%‘% aﬁgmﬂg?ltrf:%’ﬁflgg Péa@ghtaggé’%‘é’“_‘?ﬁ‘et he context . of
5 met hods Qbidalonsie, dish 66 talrb@aNwhieh adéssbmily f@rfuamion appedthe baet hod

descri bed herein represents the first tine that the node of attachnment of
protei ns tlerasbrmgtieeiad Thscambinatian spagtiqularyadviagiageons 19w @nfext 8bl ati on
fromecall Lysaj &R ubinb hnARGs b Endld { biotinylation (step ii)
utili sg th%g]ggrrsgot}a&glltyon peg%apc%ngUnﬁréss ggﬁaged ot herwi se, all technical
and scientific terns used herein have the sane neaning as comonly

der st 0od..b f ardipary skill in the art in t
oxpr 655! oAb PG sFeEs e B B el Po ol AR B 15
known to Bifgidso h@ﬂilp%%s SbrfARs '(sb%ui%?the Ribdé 6f flowdin itatih ftdresalt lykuanpl es

of such proteins include Protein A, Protejn L and Protein G Antibody

bi ndi ng prstepiiisandithe methediof bintiaplation Edemiil wilissdbe samefrsiogpeptide. he
produ#ﬁ'onmof anti body arrays- The antibodi es are bound by anti body

bi ndi éfproteins, such as 20 Proteins A, G and/or L or a mxture of one or
more of t higsless dafihed otheBvibd) altfedhvizal armhshmtifid taing shé heieirkigve tthoe tahe
streptavidin coating on_the support surqta e. Wlﬁi-ihe aioti nyl at ed versions of
native Pronelpngas compeply uadersteohing pes & q”é%? B BeHH 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
Wi th the pAsssedtherenvthetexpressibn “antibody binding protein” refers to proteins which are

15  known to bind to regions of antibodies, or to mixtures of these. Exan‘xples- 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 method 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.




25 the C and/or N-termnals, highly effective bindi ng of antibodies of
various types was achieved- This may al so be the result ofockedomed -steric
factors, or that the binding sites on the proteins are all readily '

avai | abl ewplgapa@des tion, by using the nethod of the inventifgﬂ,lcf;&%l 23
biotinylated fusion protein is 730 i mredi ately captured on application to
the avidin or streptavidin coated support in step (iv) leading to very

di screte spots of protein on the support, with mninmal observable

di ffusion. 3 COctober 2005 WO 02/ 081683 88PCT/ GB02/ 01623 Parti cul ar exanpl es
of peptides having up to 50 am no acids, which peptide conprises an am no
acid sequerikatiaflarsx@npRsNOpdptaiee hiviag ed to A0 bifideatoddst wWich fepi@Secdiiftiset)S

Patent No 5, 874, 239, . and US P. 5,932,433, _the cqnt 0 ich are
i ncor por at et 298P @k SEYUaICE gﬁﬁ@ipl}@alrﬁﬁ tegan Hépé’lﬁt%i\ﬂ’ﬁ%%d%éwﬁthese
ref erences miéht INoS$, 894,08 s US pheht 1Gb Us, G214 Y8 thAsdhiteaR of Which8d inebiporkdy | 1€
Phe Asp Ala Met Lys Met Val Trp Ile Ser Pro Thr G u Phe Arg (SEQ I

D
NO 14); G rheggiy bpgefermnge. AExan@pies afipeptides mrovidpin these r@éqxemgarAlléteSéﬁlq_vgzs Met
G u Val sTyr 10 Asn Pro Gy Gy Hs Qu Lys (SEQID NO 15); Ser Lys Cys
Ser Tyr "Ser His Asp Leu Lys Ile Phe Qu Ala Gn Lys Met Leu Val. H's Ser
Tyr Leu Ar dLevaGluNBin VialrAspsSer THF SérSQAIDIIBGOhE BYsp Alla Mi&tLyAlMetSeit Thelle 88 Asp

Gy Leu Ley, T ] e_Ph r Lys Met Met Phe Ile. Arg Thr (SEQ ID
NO. 17) ; s#f?%éﬂ?ﬁ%%ﬁ%ﬁ@kﬁb@ﬁ%m Pro Thr Ile Leu Gu Ala Met Lys Met
Gu Leu H's Thr Thr Pro Trp Ala Cys Arg (SEQ ID NO 18); 20 Ser Phe Pro

Pro Ser Leu Pro Asp Lys Asn Ile Phe Qu Ala Met Lys Met Tyr Val Ile Thr
( SEQ | D NO.GaGlySep Atgl AxeGluPrhe L@ Preddet@eyLely prgpdla Mey L MerGh Gl ySer Met

12 Mo il LR £ 0 (L0 L

. 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 w
(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);




Thr Ser Val G n Phe (SEQ ID NO21); 30 Asp Met Thr Met Pro Thr Ay Met Thr
Lys Ile Phe Qu Ala Met Lys Met Qu Val Ser Thr (SEQ I D ANQuiddet 2008 Cct ober .
- 2005 WD 02/ 081683 PCT/ GB02/ 01623 Ala Thr. Ala Ay Pro Leu H's Au Pro Asp
Il e Phe Wwewdkmshet Lys Met G u Val Val Asp Val Thr Asn deySapd20163y G n
(SEQ ID NO 23); Ser Met Trp Qu Thr Leu Asn Ala G n Lys Thr Val Leu Leu

. (SEQID NO 24); 5 Ser H's Pro Ser Gn Leu Met Thr Asn Asp Ile Phe Au Gy
~Met Lys Met Leu Tyr Hs (SEQ ID NG 25); Thr Ser GQu Leu Ser Lys Leu Asp
Ala Thr Ile Phe Ala Ala Mét Lys Met Gn®rp Trp Asn Pro Ay (SEQ ID

NG 27); 10 Val Met Gu Thr Ay Leu Asp Leu Arg Pro Ile Leu Thr Gy Met Lys
Met ‘Asp Tr pld Tle ARGy PysL¢SHR G NG 29) lle Rleuled AlaHist LyssMeeGlui¥pl Yela G n
Lys Met Val 15 Pro Gn Gy Ile Phe Au Al a
Gn Lys VBt a1 'eﬁfp“ @?&M@E&@E%&@b@u Ala Gy Thr Phe Gu Ala Leu
Lys Met Ala Trp Hs Qu H's (SEQ I D NO 32); 20 L-eu Asn Ala Ile Phe Gu

Ala Met Lys Met Qu Tyr Ser Ay (SEQ I D _NO 33 Leu IIePheGnAIa
Met Lys mﬁe@gttmﬁhﬂ@rmﬁwsé@@lmmv% %P‘c%( Ef(éﬂ?rh%%ﬁ)e Gu Ala Met

Lys I\/Et As [ Gu Gy
Vet LysS noperhg PRy Serd rbec A Nt phe cRPGHEMEEs MR LP Tl s
Met Lys Me(SBRIDNO:28tg Pro Cys (SEQ ID NO 37); 30 Leu Qu Ser Met Leu Au-
Ala Met Lys Met Gn Trp Asn Pro Gn (SEQ ID NGO 38); Leu Ser Asp Ile Phe Asp
Ala Met Lys Met Val Tyr Arg Pro G n (SEQ ID NO.39); 3 Cctober 2005 WO

02/ 081683 i) SEHEBAZ/SCALALeu Asp Ala Thr lie Phe Ala Ala Met Lys Met Gin Trp Trp

Asn Pro Gly (SEQ 1D 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);




Leu Ala Pro Phe Phe G u Ser Met Lys Met Val Trp Arg Gu His (SEQ I D NG 40); .
Leu Lys Gy Ile Phe Gu Ala Met Lys Met A u Tyr Thr Al a MstocliE@dsD NO 41) ;
5 Leu Gu Gy Ile Phe Qu Ala Met Lys Met A u Tyr Ser Asn Ser (SEQID

NO. 42) ;G n Thr Phe Asp Ala Met Lys Met Gu Trp SEQ :
I'D NO43) e ‘%he Asp Ile Leu Gn Ala Gn Lys Val Val Thlr? "“’%02(?}5)5% (SEQ

I D NO 44); 10 Leu Val Ser Met Phe Asp Ay Met Lys Met Qu Trp Lys Thr Leu

(SE I'D NO 45); Leu Qu Prolle Phe Gu Ala Met Lys Met Asp Trp Arg Leu
u (SEQ 1D NG 46); 15 Leu Lys u lle PAe u Gy Met Lys Met G u Phe Val

Lys Pro (SEQID NO 47); Leu dy Ay Ile Gu Ala A n Lys Met Leu Leu Tyr

Arg Gy Asnel JBRPLOPINCPHE) I SefMEt 691\)1@'\/3!4 Gup Brp G Hlid {SEQ B N0y a Met
Lys Met GQu Val Trp Lys Pro (SEQ | 20 NO50); Arg Ser Prolle Ala Qu lle

- Phe Gu Ala Met Lys Met "G u Tyr Arg Gu Thr (SEQID NO 5 1); 25 @n Asp
Ser He NEt | Iﬂg‘ﬂb QID

NG 52); EQ'Q’L@Y?‘E%Q eﬁlﬁfwﬁé%ﬁé% ﬁil{rg;&l\/g’tﬁkﬁl(ssﬁt e'ﬁ g Leu Qu
Thr .(SEQ I D NO 53); 30 Val Ser Arg Thr Met Thr Asn Phe G n Ala Met Lys I\/Et

pCT/ Gho8 10169 U PRes A Mer B G Taf S SRR Ot v 11

- Thr Lys (SEQID NOJ55); Pro Asa Asp Leu GQu Arg Il e Phe Asp Ala Met Lys
Ile Val Thr Val His Ser (SEQ ID NO 56 Thr Arg Ala Leu Leu G u He Phe
Asp Al a G renjsuin TheBhergep SlaMet Eys Met GBEDD b?u Rio Iayp) (SEQDIANG:4Bp Val His
Val Ay He Phe Gu Ala Met Lys Met Tyr Thr Val GQu Thr (SEQ I D :

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 Ile 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 58); Gy AspLys Leu Thr Au Ile Phe Gu Ala Met Lys Ile @n Trp Thr Ser
-Gy (SEQID NO59); 15 Leu Qu Ay Leu Arg Ala Val Phe @dwseroosket Lys
Met . GQu Leu.Ala Asp Gu (SEQID NO 60); Val Ala Asp Ser Hi s Asp Thr Phe
Ala Al a t Val Trp Leu Asp Thr (SEQ ID 20 NO 61). Pro Leu
Gn Asp%toflg%ﬁgvﬁ Ser Met Lys Ile Val Met Thr Ser Ay (?%/%10@362); 25
. Arg Val Pro Leu Qu Ala lie Phe GQu Ay Ala Lys Met He Trp Val Pro Asn Asn
(SEQ ID NGO 63); Pro Met lie Ser Hs Lys Asn Phe Qu Ala Met Lys Met Lys
Phe Val Pro Qu (SEQID NGO 64); 30 LydsllLeu Ay Leu Pro Ala Met Phe Au Al a
Met Lys Met Qu Trp Hs Pro Ser (SEQ ID NGO 65); 3 Cctober 2005 WO

02/ 081683 LG {HBQAR/1Q1 PLBTARYE PheRGRISSIa MeLL $seMetSEyT Ild Bhflys (SEQ TS a Met Lys
Met Gn Ala Ser Leu Met (SEQID NO 66); Leu Leu Au Len Arg Ser Asn Phe
Au Ala MOYEs Met Gu Trp Gnlie Ser (SEQID 5 NO67); Asp Gn Gu Leu
Asn Gn |le Phe Gu Ala Met Lys Met Tyr Pro Leu Val H's Val Thr Lys (SEQ
I D NO68); 10 Ser Asn Leu Val Ser Leu Leu His Ser Gn Lys Ile Leu Trp Thr
Asp Pro GRio 36k ARpdcEGiu ASES PhD NP AR)Metlleys Ilenéall T V4l HigSer (BEQ IDeu Asn
Ala Gn Lys )\ézl Gu Leu Tyr Pro Val Thr Ser Ser Gy (SEQ ID NO 71); 15 Ser
Asp Il e Aﬁ?}o % Leu Leu Ser Thr G n Lys Ile Tyr Trp Ala H's (SEQ ID NG 72);

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);




Met Ala Ser Ser Leu Arg Gn Ile Leu Asp Ser Gn Lys Met Qu Trp Arg Ser Asn
Ala Ay Gy Ser (SEQID NO 73); 20 Met Ala H's Ser Leu VaPcidbed0)s e Phe Asp
Ala Gn Lys Ile Gu Trp Arg Asp Pro Phe Ay dvy Ser (SEQ ID NO 75); Met:
Gy Pro‘gﬁ_z)gg 8VaI Asn Be PheGu Ala Gn Lys Ile Qu Trp H's Pro Leu Thr
dy 25 3’ {SEQ ID NO. 76); Met Ala Phe Ser Leu Arg RYTVEPRISH G u Al a
Gn Lys Met Qu Leu Arg Asn Thr Pro- Ay Ay Ser (SEQID NO 77); 30 Met Al a
Ay Ay Leu Asn Asp lie Phe Qu Ala Gn Lys Ilie Qu Trp Hs Au Asp Thr
Ay Ay Ser (SEQID NO 78); 3 Cctober 2995 WO 021081683 PCT/ GB02/ 01623 13
Met Ser Ser Tyr Leu Ala Pro He Phe Qu Ala @n Lys Ile Gn Tip Hs Ser Ala
r

O Lyl g T S B EPRETY Phe g Y %g#%%&%yﬁé@&@#ﬁ “A{”aa
Phe G n LeNO®®B; Lys Ile Phe Tyr Ala G n Lys I\/bt GQu Trp His Ay Val _

Ay Ay Ser (SEQID NGO 81); 10 Met Ala Ay Ser Leu Ser Thr Ile PheAspAIa
GnLys Ho Qu Trp Hs Val Ay Lys Ay dy Ser (SEQID NO 82); Mt Ala A@n

Gn, Leu Pm PSNGIHLdiN&r oS ANntPHe Glulais Myl MetllGR TipGindleSer (SEQ 1D y=
Gy Ser | D NO 83); 15 Met Ala G n Arg Leu Phe His Ile Leu Asp Ala G n

Lys ||écm MW Hs Ay Pro Lys Gy Gy Ser (SEQID N0 84); Mt Ala Gy
Cys Leu Ay Prolle Phe Qu Ala Gn Lys Met Qu Trp Arg H's Phe Val 20"
Gy Gy Ser (SEQID NGO 85); Met Ala Trp Ser Leu Lys Pro He Phe Asp Ala G n
Lys Il e QG fspliGh GlusletiehsiRGm @ PhédGiu A MeSeys MBEQyt PraNC28%3]; 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 Vat Pro Ile Phe Asp Ala Gln Lys lle 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); ‘




25 Met Ala Leu Gy Leu Thr Arg He Leu Asp Ala Gn Lys Ile Qu Trp H's Arg
Asp Ser Ay Ay 'Ser (SEQ ID NGO 87); Met Ala Ay Ser Leu Abgol@190il e Leu
Asp Ala Gn Lys Ile Qu Trp Arg Arg Pro Leu dy Gy Ser (SEQ I D NO 88),

~and; 30 YRS oAsfssSp Arg Leu Ala Tyr Ile Leu Gu Ala Gn L 7 Trp H's
Pro H's Lys &Yy Ay Ser (SEQ ID NO 89). 3 October 2005 V\)ééﬁ’%ﬂﬁégﬁ 14

PCT/ (B02/ 01623 These peptides, or fragnents thereof which include SEQ | D NO
1 are suitable exanples of peptides for use in producing fusion proteins
in step (i). In particular; the peptides3used in the nethod of the
invention to formthe fusion protein have from13 to 20 am no acids, and

pref er abl Y \ARSH Sk TR Tkl Qi phfifc PROGH: RH Gi:cLy2id LiPTR! RIsSsl Aol 8 f or

use in the ston protein of the rnvention 1S a no acid peptide
fragment of5hSkE(EBOND NMe:Ehpwn above. Specifically, a preferred peptide is
of amino acid sequence SEQID NO 2: dy Leu Asn Asp Ile Phe u Ala G n
Lys Ile u Trp Hs Gu (SEQ ID NO 2). This peptide is known as Avi Tag"01

~and DNA vepicohsa ERSAR N Glnlllys IREOMEGREA R @ln ByNIbeGETipr A S8y His Pyo. | nc.
sol d under the trade nanes pAN-4, pAN-5 and pAN-6 15 (which are suitable
for protucChyGhiSSrdREQIBI N0 n which the peptide of SEQIDNO2 is
‘attached at the N termnus of the protein) and pAC-4, pAC-5 and pAC-6
(which are suitable for producing fusion proteins in which the peptide of
SEQ | D NO Ret AlaPheaGheleu @ys Lysdld PheeT v AlasGinf L tsHdepGhut Bipriis Gih&at&tuence of

t hese vectars. are s ginafter as SEQ ID NO 3, SEQ ID NO 4, SEQ ID NO
5, SEQ ID %f} %E@QHQW@%SM SEQ ID 20 NO8 in Figures 7-12

respectively- These vectors further include the anpicillin resistance gene
bla to assist in cloning. However ‘the Avi Tag sequence can al so be

t r ansf & r eiet AloGht $rsl.euder hr By Phedsp ABi 6idn by He i(n TepHib¥aldflydesddyi n
vari ous Wa&fys\e%i(éﬁarﬂjﬂo\!éz\fp or in vitro, for exanple by-

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).




25 by co-expressing biotin |ligase in the expression host, by adding biotin .
| igase to the cell lysate or by adding the biotin |igase 8ocbiwe2g906rified
protein. In a particularly preferred enbodinent, the nmethod utilises the
ability y@ogpgysmtically biotinylate a lysine residue i B trjl?ﬁfog}d%z?n
peptide 1n vivo prior to protein-isolation fromthe cell Fysa e y co-
expressing biotin ligase in the expression host. Usually whenin vitro

t echni ques are 30 used, the expressed protein nust first be isolated from
the cell lysate and then chemically bidtinylated in vitro by neans wel |
known in the art. This results in loss of material and random

bi otii nyl atTHese pdffidkgion Frapinkhis Mhbréd il idcPinetude)d R @0 NaD t afe Judile @Ramples
unpredi ctabl e orientation and degree of binding onto the capture surface.
The advantedgeptdlesdeiorsenin progscipgigsonprobans instadT). GB02101623 of the net hod
of the invention is that all expressed proteins will be uniformy attached
via the same residue on the sane linker to the array Thus, suitably, the

r econbi narih pasichilansthel peptidss eged(in theohicthhe of thesnténtionits feamghe bsiepretedin 5

that it also express a .biotinylati Zy.ne d al so.contains biotin,
such t Rat eYefop I3 02D Apipaaridy a7 RTBO /ASRt I BBio K4S | | Ust r at ed
di agrammatically hereinafter in Figure 1. DNA (1), which is suitably a

cl oned gene encodi ng an antigen or an antibody binding proteinis

sub- ¢l oned* partisularly geeferred poptids ferrisg n thapsion protein of ieNpEEnEPn BC13 4, pAG- 5
or pAC-6) which_.incl. ANGad i fo 2Ef NO. 1.
The 10 subc 1%§]éa‘adag%tggeﬁ§ag[%hezlggg§%§§g§§ in gg}“e%%ﬁg%ggsﬁ% glnﬂgﬂl tem sﬁ% as E.

coli, whi gleptidsis diesiind acidséquenBEQ h NO®&: vector as a fusion protein (4)
conprising the antigen or - anti body binding protein (5) fused to a peptide :
(6) of'0SEQ ID NO. 1. Wen expressed in-vivo in the presence of

consti t ut icyeliey SR £5560PR Gl Ald GRASE NI GR TSR Gh eSEQYS M 2h.he  fusi on
peptide (6 f‘;\7i suenzyn%tﬂ?%alﬁy bi gti nyls'gt ed. 151-§6Ifl the%?é I does5 not produce
~bioti.n, then it nmay be added to the culture nmediumin order to produce the
desired regul

t. This reduces the nu r.,of steps involved in the process. A
part i cul ar\’S BeRtidg it knaygyss ‘%’é‘lt[hlagf &Pﬁﬂg‘%‘{ﬁcmgfffséwg 0P HVention are
the AVB 10Qaiiatd0 6Ba Haiky 8d HWPARIcEtheGRldE n%ﬁfeé‘ﬁﬂﬂ-@’;ﬁdﬂl@%@ g Avidity
‘I'nc., Denver, Colorada, USA. These strains all have the birA gene stably
i nt egrlét edwhidheare hatable fonpedieing dusigmproteins in which the peptide of SE(% IDNO 2
" isattached 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 to 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




t hey express biotin |ligase. In the case of AVB 100, overexpression of -of
BirA protein may be achieved by induction wi th L-arabi no3d@ctolieh200AVB 101 E.
coli" B strain contains the pACYC 184 Col E | conpatible plasmd that

over - expiepeasidasot i n | i gase, the elevated 25 | evel s of B@iRokb@ape i n
the cells result in conplete biotinylation of fusion proteins in vivo. An

‘alternative host cell is strain AVB99 (Avidity Inc) which is an Ecoli _
strain (XLI-Blue) containing a pACYClI 84 plasmd with an I PTG i nduci bl e
birA gene to overexpress biotin |igase (PpBirAcn). 30 Fusion proteins
produced in step (i) may al so be isolated and biotinylated in vitro in the
usual way. ofthe méthatéfithe invEntidreisplgitall e pokse8FQotens Mall lbeivpiforuly dttaghed
biotinylation will occur reliably at |ysine adjacent X6 within SEQ I D NO
1. 3 Cct obé@@@é@@@s’éﬁ?eﬁmﬂ‘féxﬁw&@ﬂ@%% In a preferred enbodi ment
of the invention, the peptide conprising the amno acid of SEQID NOI is
al so used as a neans of isolating the fusion protein in step (iii) of the
net hod. Thd&huschiilngye fespmpingnicieli usepinesenp Gholibe inyentien HsngHseretyach
technol gy ,j S. | 1. _known .i-0. the. ar [ : eL.nnthat i S
expr ossad MR g PP bk Bty e Wi Blo o GRER: AR LER R )

ei t her di f fid effdctedtin vRy i 85i8 célbad Nmsiasd dabranhmatkailp hereidadier irsEigueenice i s
hydr ophobi ¢, and therefore jnsaluble, or is toxic.to the host, .Even in the
si npl est béi_;Nfé_r(Dawh@Ja;ﬁ@g@P‘arﬁ %lygiJesﬁlFeP _ lﬁ%%ﬁﬂt}%aiOééﬂaP@‘%ﬁYt'aﬂ‘%P%r med
that are of §inGULib-diondd iftoUPlectlbRshEPW SINLABANRS JSANRY 61 1£A0-4, PACLS
native active, state. 10 It is now'comon practise to fuse the target

prot ei n wi ohpAlef)hehiclpinotudent sppenéad) eseduerpertdagf SEQ ) HQ:-He The

purifigatio rocess supsequent o expression. Exanml es.of ;. suc si on
expr essPon S8Ys? eﬁ‘?'@‘ﬁ%\ﬁqﬂ?ﬁ? N POSEPERYOR SRR oY %So%h%{ltléigﬁmsﬁé’g by
several suppli gusforDes Withuhé OfctHeRtd fiSiof PEsEMq@ycansrisiigd tehatger or t he anmi no
or carboxyl term nal end of a protein sequence_and are_ recognised b

_speci fic aaptibestyitsadieg pretain ADfjsed g arnspiides(6) pheEQIN NEs dg Wheht @msSsitlist be

sol ubilised fromt.he r -] : ' g Hrshasdhs i ons
i ncl udi ng lﬂ?fﬁ)’ﬁ%‘l‘g 36%%%‘%6%53[0\9%%@@%? sgkgﬁﬁéﬁg%%lgi&gl}?eageﬁt s and

t her ef or e tfhgompdptide (6) ipenidyhiatiealiyobiofingeteds nmust be robust enough to
functi%g under such 20 conditions. '

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.




By using this sequence as a. neans of isolating or purifying the expressed
fusion protein, the need for additional purification tagsck@hﬁﬂmﬁinated
Thus this sequence has a dual purpose. 25 In sone cases. it nay be

desi r abl ewb@2ds@sf further peptide sequence tag as a neanqxgyGB:%ﬁk% ing or-
purifying the expressed fusion protein. The sequence is prefera et ween

| and 30 amino acids in length. 30 The peptide sequence tag sequence (20)
may be located at the N-terminal or Ctermnal region of the antigen or
anti body binding protein as shown in Figlfre 13. It is, however, preferably
| ocated at the opposite end of the antigen or antlbody bi nding protein to
whi ch SEQ 1D aN@:ferred ethbodichent¥fdhe intvieationd diie peptide cpmptiside tseguimoceidag i S

| ocat ed on. r. 2005 WO 02/ 0816 7 P B02/ 01623 t he t er m nal :
L ootnd oM o IR NT s A5 el B 20 O pofitinB s PorRerounahe G S8t |'b o
1. Many pephéied. Sﬂﬁt@ﬁﬁ@m@ﬁﬁ& RORIkO@Ession dshify r@éc;mblﬁa&armm&eai‘nomgyt@bl e
peptide 5 sequence taﬁ;s for the purposes of the present invention are

“descri bed iwelUswawsiggheamn stiowgyed, preeinghaigs exprsssed haea diffesentgminn ar e
herein isncoy Pcf)JegB&{\i.e B¥a bt fi S)ff'E%:{Lnﬂces%&gé*ﬁ{e?ggﬁcgg@c:&?&'ﬂﬁx Sl-ﬁ)ergfgxﬁﬁxcﬁ%g

conprises at st one e am no aci nore. pre
pepti de sehenssutng mhﬁirbﬂﬂmbﬁ@mdllﬂaerﬁom—ﬁ(sdlnbbmmh tokic ® the hestt éiircﬂih from

E ggr _gr oup 5 n%'m_sph.féga q%i:xp}{'essmn:sl_ygfen@ ﬁlc{umqq @QY&S aﬁ?{tgn fORngg that ﬂgLeu ‘dn
., -Arg-, muu@@alsnﬂ While RabRiNRL ta\fgéupnstéﬁ lﬁ%tnhdee SeEeRREe tag has the

formula Y-H s wherein Y is selected from - Ala-, -Hs- and -Tyr-. 15
Particularly suitable peptide sequence tags are descrl bed in EP.0 282 042B,
and a .preferred exann Ie |s S odi_nment of. the mathod?
of the 1% ve |nc()’nWCO |||3e OE"S%P &‘atr usfﬂr’fl ?‘Fb ote pﬁ%ttll body or a

bi ndi ng f I agjisite (thl@rté aid thvBusificdtongResss smoséquent h&mblbdeExﬁrn@m 40 acid
sequence including SEQ I D NO 1. The said further antibody may be raised
usi ng such fusion expression systems are now widely used and have been commercialised by
several supphers Such fusion peptide: sequences are attached to the amino or carboxyl
. terminal end of a protein sequence and are recognised by spec1ﬁc 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




conventional techniques to the peptide (7) which includes an am no acid. of
SEQID NO 1 _ This nethod is illustrated di agrammati cal | gocwber2a@sre 2 25
The said further antibody is an anti-fusion antibody (8), which may be

i mobi | iwed:@B1683 col utm, magnetic bead (9) or pipette tiperieouesaipl e
usi ng a secondary antibody which. is suitably an anti-species antibody (10)
or other nethods described in the literature, such as using an ant.i body

bi nding protein such as Protein A, Protein Gor Protein L, bound to the
‘bead (9). This approach is highly suited7to automation and to the isolation
30 of large nunbers, but small quantities, of novel fusion proteins in
parall el - Aetshe tépipRil addiomnad SBOIDNOCE it is pyeferablyrfasdddu ehe fréeeriafiEJ usi on
protein (4) can subsequently be eluted by increasing the pHfrom7.0 to
9.0. 3 Cct H3NO 2005 WO 02/ 081683 18 PCT/ GB02/ 01623 In an alternative

enbodi ment, the fusion proteinis isolated using a separation materi al

whi ch has sone affinity for biotin but which releases the biotin fairly
readily. SMmabbgtidetﬂaqu@epmmtmm mrthalrti Exampbﬂbfbléﬂlblﬁep@ﬁdn of avidin .
or streptavidin, which has |ower. affini biotin. din or
st rept id?‘?‘ﬂf‘e’ﬁeﬁ%ﬁstfg{:%é’?’r%ofﬁmﬁ%e BFeseRt 'ﬁveél%oﬁﬁfe L0 |s a m)g)é?ﬁ!

ver si on of o @VERD P8BIHE e @fer ot WiticHiareTierbiy: ilsorpbrardWyatferdticobes ( Eugene,
Oregon, USA). In this embodi nent, the fusion protein is isolated fromthe

cellular debris, detergents and salts etc fromthe culture medium by

| owering t f I ' ' ffinity
purificati gﬁef%lﬂ’ t&%g%&&% cﬁe ﬂﬁéﬁ% gat%raac e ‘és Ltq B%ﬁ%g‘ﬁﬁ?‘f‘% eads %?Evc?]b)

pi pette ti n&m@bh@b@ﬂm@&pﬁdmadquammagihas ﬁembmmﬂalﬂlsa}( lpmdtieh){lsrm}edtehbn be
el uted e netlc be col ent creaS|ng
t he pl-ﬂ(?ro B”ge QOBS‘sitB] gﬂly't' ‘tsheT&’egﬁnl vf%"’l{{pai? ck; §¥‘éb'l &t o

confirm t hepjedeffett YaRRL -G, qx@rqwdﬁwu%- B0t eAfb-, 0ysOnR pag-t i cul ar
techni que, a very [ow volume (101) of the isolated fusion proteinis

renoved fromthe microtitre plate. The sanple is digested by trypsin.(using
net hods wel,| kno i.n the.art I r |-t ed
and conceﬁ‘tltFﬁ'f‘%Be 1 iRy PRAS st ?&Pﬁ?@g&@%ﬂ%ﬁgﬁhﬁéﬁ Yagslts\??a tecgt efore
anal ysi s VL@YZOAmsshg.mﬁt_Wﬂ:et ry. 'Since the sequence of the fusion -
protellnsls known, identification by '

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.




MALDI spectronetry to identify the peptides is usually sufficient to _
confirmthe identity of the fusion protein. This techni gsiecbter woslel y used
in protein research and is summarised by T. Rabilloud (Editor) Proteone
" Resear chwa2iogedssel ect rophoresi s and identification nmethogeyr:deesbises nore,
this technique can be automated and there are a 25 nunber of commercially
avai |l abl e systens from conpani es i ncludi ng Anmer sham Pharmaci a Bi otech, Bio
Rad, Abi Med and Genom ¢ Sol utions (WO074852A1) that will performthis
function. Simlarly, prior to step (iv),!8it is preferable that the
concentration of each expressed 30 protein should be normalised where
possi bl e t dn et aledrn@ive entbadanemnthb dosisreproedie reindlated uainge: separaen masriah
protein density cause difficulties in interpretjng t.he _data deriv from
~such arrayé"h(l%bel@SERmﬁ#[L“EP’l t%)lr %thé%mhgcp@fe%fgé% %h{l?ﬂlgwﬁdﬁméw Pat ent
No - 5807755 AR fariSoi aafitfal No» m5diBie@ $rslonrofaviif 8t dRprlidia UsHicRRasiBwehe
quantitative 3 October 2005 WD 02/081683 19 PCT/ GB02/ 01623 aspects of

prot ei n i maffimaonbiotiateropasive avidin ersrspanidin e nariquir sxampleod sych a
sensitivity). .Protein.ngrnmlisati | . I rmning
the total %‘3%?“& i %’5‘8@@% ra |1%nngftaar¥? Bf yeqiédngcgél ng%llg?de@n@rﬁ%é%;a fragl s in

t he pr ot oc@rsbes FEgena, Orpbh USAY.ly preferred enbodi ment of "t he nethod of
the invention, the fusion tag is used as an internal control and is
detected by an antibody- with a high affinity for the peptide of am no

acid seque gﬁ E”lg’%@%ﬂ&ﬁt WeRisiok BrotBn i so1atdd b thd)&elfulitidebrif) dfeflefits and

Al ternativ usion protei'n can be expressed wth a further peptide
sequence t agjts einfrotrhihe cultnre breditgeobyslowaring Hieephh of thewetldysis mSies tapHA0 may

be the sai urther npeptide.1Q. sequence ,t ag sg S * S
di scusééd gglERyg:d ‘?@HRY E“’é‘gﬁzf(%@?s}’gg] §§I§6‘éﬂ"ﬁn of at%%ged g)l @f@%@}l gt% é%%%uogi' on |
protein. The) fipgaashs\ing @nvedtionhi Gethbdl. Bouidofusion prayinhRaydheebs edtedt hr ough
t he use of an appropriate anti body such as- an anti H s t ag ant i bodé.- Thi s
can be dondragytheandgmetic hepds os miistolumpmihBlsaBrnd s TSRS e e Py
with, 15 %r during, a subsequent analysis of a biological sanple using the
array. Usi gs'the antibody to the biotinylated fusion peptide, it is
possi ble to determne the content of the fusion protein per 1 and as a
ratio of taqtal protein present he net.hodol ogy,.may. be perfo using a
Sheen gal ydrionid B st ik PP ISIontnS the 1ty (R el Aon

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 (using

methods weil known 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 systems from companies including Amersham
‘Pharmacia Biotech, Bio Rad, AbiMed and Genomic Solutions (W0O074852A1) 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




20 secondary antibody sandw ch in which the secondary antibody is
conjugated with fluorescent dye (e.g. goat anti-nouse anticaesby2@enj ugat ed
to Al exa 488, Ml ecular Probes, Eugene; USA). The fluorescent dye used is
spect r alwg egsicgnct from any used wi th the secondary antifgodgsémeizhe '
bi ol ogi cal sanple. Both processes have been optim sed f.or automation. 25
~The avidin or steptavidin coated non-porous support used in step (iv) of
the nethod of the invention is suitably a glass or plastics material. Such
supports are well suited to the production of small concentrated arrays-
This is inportant, since biological sanples are enerally very limted in
vol une, ara:;ipetdtﬂxsf prefein ivwhuriabsays andrpmtm larrgyy drdsh%artms ®bagsay seiistiviigy).t he

target5| uired..f pro e sti e I|n the ability to
achi eve t g’q‘ﬂﬂ f’g‘é’ﬂ IBVI '1-9 ééﬂ'%g%tym‘f"sf'gc}%%&?agﬁr% M 1 addition,
hi gh dens'JoMcé?lftranﬁhbﬁtﬁér tgnhbmamgqme&mllcbm@kxs imth peotacolay produces better
signal to noise ratios when used in an assay. 3 Cctober 2005 WO 02/081683

PCT/ GB02/ 01623 20 Furthernore, as conpared to supports with porous surfaces
i ncl udisng ;gamgﬁmﬂgfa i p SIRE RIRNADE I tusloplsls, ar e
wel | sui telg‘?1 0. auto tloﬁeg%glgﬁgl\??ﬁge F{e\/\srlré(?hﬁdackgréund when 1 magec

fluor escemsectmnmtemalBoﬂ'thudsmdmadetbﬁedbaaednnbadbl veith dhtg}n abfinitt foep;llﬁaw din
usi ng convent.i o nmeth For at

ot r ot avi RSO sptiR o rRaudad wbEb ERluAes BT SR reBR b Repepteing ¢ s
is vel | knoy@nitively) theusion bfbtéih%aﬁ'ﬁébxﬁﬁéeﬁ Vi Aurfhe pbptide@bquRce fag
streptavidin is l'eft in contact with t surface for sone hours. Un-bound

protei n i sngdtlscan Wé@sbylmhi enptzohdSuchea lagsay hel the said farthesipeptidss on t he

g _
ot od ieyhEe ByEEER Lol S R Bho BNk LRI TATEY s SpIcieLd oA 7w

streptavi CBmsnﬁy@ataDﬁ;sﬁmwraeﬁx orhmaggeﬂaelzﬁmdn oﬁmﬂuszbamemppqabesdetmm
highly stable and resistant to el eyvated tenperatures and_hi

‘concent r atthwongh g use phan ARPPRIate apahady sugh aﬂ@k%‘#%@d@g A / 37236. 15
Avidin can be chemcally attached to glass using the N-hydroxysucci nam de -
active ester. of avidin as described by Manning, et al. Biochemstry 16:
. 364 1370 THi9Fr) beadrohe bpetforming a classic immunoassay sandwich smlultaneously with,

15 or during, a subsequent analysis of a biological sample usmg 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.




attached to nylon via carbodiimde based coupling nethods as descri bed .by
Jasiewicz, et at. Exp. Cell Res. 100: 213-217 (1976). 203 bbaossnadoher '
met hod, hi gh nol ecul ar wei ght conmpounds such as bioti n- N hydroxy

succi niWPd/088Er , N-bi oti nyl - 6- am nocapr oyl - NV hydr oxy PTHeBRaas¥3 m de
ester, sulfosuccinimdyl-2-(biotinam do)ethyl-I|,3-dithiopropionate were
biotinyl ated and used to coat a suitable surface. Avidin or streptavidin
was then coated in a second |ayer and ,yas retained through binding the
biotin |inker attached to the high nol ecul ar wei ght 25 conpound as

descri bed_in EP0620438. A%iachrrent of streptavidin yia a layer. of biotin on
t he suppof PiEe 85 GRIAPAGH POFUPPL IR BRWUS § BINSGE RS QBT i bes

how 'bi oti por@.a@s@goﬁ& IR GGE phisi @l b HAE Qard Well GHRM ©HurdiBAIN #H HiVe hi ght
activation at 365nm The benefit that this provides is that 30 regions of

t he sur f alpaver hackgeound s¥hed imTgesd @l Berpscenvicapgsse 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

treat esl- Théss neayedel cested wath Bidis of btrgitavdginassingi convativapt methody. oE@i n on t he
support to be manufactured if required. 3 October 2005 02/ 08: 1683 21

PCT/ GB02/ S¥egle: {the ‘&"’b?‘é*‘%”t“r’-’@&fétﬁ%%ﬂlﬁ'ﬁﬂ? DER-POHRIS{SHURGYE S 43 ¢D% he

entire supfat@eRhlddis WRN knbRh M eheSHP AR rhést BAAL BRmh ShiuA¥h BF N OF
streptavidin, and then areas which are not required tor binding are

bl ocked, ftoptayidings left by cardatit tithrthe surfrpeiforsoper iomra| Yoibonnd p@8AR is than t hi s
way, any non-specific interacti.on. of.fusio r ot ei ith the.s ort is
reduced PrEveh RE verink fad e itafia BeivedBodhebort It riit suaes DGR | o
sur f apes ‘BgAGTAnRGhIvaleaty Al thobfioddi Baghe palsive i id dRetive.t Thehed-ged
groups on the solid surface the active noieties of the solid surface

(typi cal | oveianpbigfing of septavidig ta elystyresear gagpcslipiose arfages anpsagie be on

pol ystyre = LE ' 3 %li . } bodi es onto
t he surf agl S Yé?‘%‘?%@?%‘%‘%%?a"?& ?‘?@%ﬁ%‘?@%&%@f’y e%ﬁg%!an{[ﬁggéf antigenicity
and ant i gelmotropid irergents sg3alesdribed &is PO028/FEIN6. The avidin or streptavidin

| ayer therefore fulfils a dual role of firstly attaching the biotinyl ated
fusion protein (non-bi-otinylated proteins that. co-purify do not bind

enabl {9 A vidik EdWe dBElidally Bthdhed 36 BRks B4kl ARLAGINxydubSinslanR i ctioy 8dterof
' 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.




15 streptavidin shields the biotinylated fusion protein from undesirable
non-specific interactions with the support surface. Wiensiohgnd bigkon
protein is applied to the avidin or streptavidin coating on the support in
step (i v¥WO%&BH8Y | ght but non-coval ent bondi ng occurs. PrREEGCEMELI62X he
non- porous 20 support is coated with streptavidin. Biotin attachment to
streptavidin is multivalent, providing a binding of very high capacity
when conpared to that of the antigen baoynd directly to the support
surface. Once the proteins have been applied to formthe array, t he

bonding-is, stro hstand e h|ng
W t hout Bﬁ%ﬁ?&ﬁﬁ? F’% g’ e X};t}}g ?%Vﬁen%?“ogé‘lﬁ%\%wfﬁl g&ﬂg ﬁ"‘ff? | n Figure
3. Bioti nypab&ckul moaédmmzeﬂxdm(oﬂ)m;ﬁammaa{mem areh.hwfmlfziraﬁet of the -

array support. (12) via tight, non-coval ent ng er ion with streptavidin
(195 T’ DUt P mera hop e, Sreeatnin b HOpom oL Lo e PR B AR ound -1 o

the Squo"(it nSJ@Dl i i waé'ah?%oﬁ@aéégﬂc ﬁftérﬁd’hoﬁ%z&n pPAR&iMidt thels@ppotbisch no

‘streptavid ul es are are bl ocked by BSA or other surface
nmodi fi érs fed®ed. Fusion proteins bind the steptavidin (14) via the biotin
| abel (7) on the fusion peptide 30 (6). . Furthernore, the avidin or
streptavidin | ayer, whether attached directly to the surface of the

' support orptensahitiaté Bydnaippled dindotly ontsginisqitl plassit 3btfacesitecoapabie of being
stored dry 3 Oct ober 2005 WD 02/081683 22 PCT/ (B02/ 01623 and can be- heat ed

and or treﬁw alently bernsghrough injeraptnnserithschisrg qﬁﬁﬁ“ﬁﬁﬂﬂ%b@ﬁ?‘@é@?“@ﬁhcfunct|on
(unli ke lsSrfg@n be
const ruct ed hvgﬂim‘g%%f?'ﬁ%@) %’Jg’% (gﬁ Ca]flﬂ%elﬁg?r uBtggflg 506” a@réas required.
These 1tay remdn@rdrqmlymhenie)amdhbmﬂyspbmﬁd iadgprpticat ef Mgkmmmnbodiheomntthe The
array wll ve the advant age .of. u5|n oncentratin ffect of the

o F ot avi aRRCS g AELP Rtk vounE dries o Bhatar il uighetong s
enabl es fo a& eTch&‘elf'me' #Vidih OF %ege@ivkdm 1Wet thebGbRe MMl GIMaPolNS and

ant i body ar | ows hi gher nsities of either antigen or
anti body i ﬁrsdaahachmgdhe htoncfrlatddé’uapn axptein (ron-bigtinyletedpeateinstthattcorpyeiéy 10

Pt ont . NoSOLRD PR AP s PRPE AR R Log SsBEeu bRyl Be BOAR R |0c

quant i tst i e ﬁ&wﬁ@ S;lﬁéldﬁﬂﬁ bibteBated filskhagrowiofrah untiesitble nbrssmptfrct | s

utilised.. e advantage is that | ess bi oI og| cal
' 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 .




sanple is thus required. 15 Wiere the array is to consist of antigens
arrayed on a mcroscope format, it suitably contains a | a@geviuoer of

t hese, for exanple from3 -- 10,000 different fusion proteins These may be
gener at edWO2@B%68% ned from vari ous sources, dependi ng uponrChvesontmesied
nature and target for the analysis to be conducted using the array.
Preferably, however, each protein will be expressed in' the formof two
fusion proteins, one with the peptide 20 #'ncl uding SEQ ID NO 1 attached to
the C-termnal, and one with the peptide“ncluding SEQ ID NO 1 attached to
the N'termnal. In this way, the relative antigenicities of each version
of the fusi @K 99nbedesed andocareaitdrithagegsayn tebgen)s withowepparatiostiof The uses

of anti body. hi.adi ng,. ' C . [ G > 1 e

oxt onsi vl yrrsi QRUE B4 AgSDeRObbRtS, Moo S RMhor RS BERE . 1
suf fi ci ent | gonkirgtéd dotoprfihefoundation cfebastadptaidianayet éf reqhirah Tieehmagues.
These proteins are known to bhind to the conseryed regions of various

cl asses of %qusawewﬁf@wde%%%m%@i €/ on is used to produce
anti bodys arrays, antibody attachnent is achieved by capture of the anti body
via use of a layer of antibody binding proteins fused to a peptide which
conpri ses SH® arpy3uliN@ve thepdventagy ef ugimgthe cabteptating eflew of e dreptaxidime of
bi oti nyl at eg, 1 ' -an e.pref erabl 0 of

whi ch ar o oA AEFE Rl Isdor (o iacnmeRE P bR & fllne B 0o o
the N-term ingkaction witByboth SetidenGrayshud aftibody aalys. Dy abbwel hiptler gunsities 66, a
uni versal acceptor is created enabling the attachpent of virtually any 3

Oct ober 200t 1Ben 81 stbody 1 eaioslement ot the array whigh m Bisn yeapy et more

monocl ol eid b £ LbUROER BeSma? il fillOlds AOLLROGEER @AysPARAPNLLN -

anti body activity into Protein L site I's present or
been engi nE®7ésh anthlyS RatenbBdy 54109 dori adisryssion b€ the quirotitahiee aspeety) and hout

t he need to pre-. process, or dify t.he.antihody. 5 Wen such anti hody
bi el e o oS R oS08 5ol Sonphrts B, ARG s A PRSI £ ace
in step (i Veamiplenieibushe@liredensi ty of bound protein (biotinylated tagged

protein binding to nultivalent streptavidin) results. This nethod has the
advantage that only one amno acid residue is biotinylated, and this is

P o YT B M) LSRR S Pl (1
' 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

- 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

w 7
Nggp




effectively create a second |ayer on'the solid surface. This |ayer
conprising of bound fusion tagged Proteins A G and L, asiosw&s20wsuni ver sal
acceptor surface for any antibody (Figure 6) w thout the need for direct
bi ot.i nyl W0 03/481$83t he anti body. This saves tine, antibodyP@¥tBedfie2hat es

t he possi bl e degradation of the antibody's binding to its 15 correspondi ng
antigen. In a preferred enbodi nent, a nolar excess of antibodies is

pre-m xed with biotinylated peptide ané_ii body- bi nding protein (e.g.
Proteins A, Gor L) fusion and incubated” for up to 15 mnutes. This

anti body-anti body binding protein m xture is then applied directly to 20
the strept aibery, rodxcdonay menosional, fplbehain Aragments; ﬁlvéwhmweub%%s #d at ed

- anti body bp&gk- Ul 4 BbEY HerlvitS i3 WHVh b PELIDR GRPLISH i grg LE o hdSRERV1 di N

covered ar support ant les are t ed tot
surface of edgieeecmiataty anibpdy tart be noonpoeatedimt@the afiag vethoaythe macihmem‘e-by

ei ther nmethod conprises, ver al screte spots with mninmal 25 observable
di f f usi on,PrI"E?alonB’ijﬁ é Yray for assay purposes. The array obtained
usi ng te net hod of the |nvent|on is suitably used in nethods for
detecting binding between antigens and antibodies. 30 Thus in a second
aspect, t h¥Whenvesh susibody bipdingsprateinstanpepried de pe avidionsiisaiakigineeaigden  an

ti bod |
o' he o SHPE PO 57 a0 TP o RIBIAR0 B, LRSSIARPuBled iR oP) Y O
- contai ns Obindifg %! fadiddaeht Strépavibia) re20li6 Yﬁs@&lﬁﬂﬂ%&h&ﬂdvﬁﬁiﬁg&ﬁﬂbﬂyﬁw of

t ai ni , {jba th t
anti gon | raite KLU iRsoRHal 208 it B4 Ehs FuREePbR ERAERE ng bound
anti bogly g phy Bfidi éttef]‘cnn HRALs avali ARE ([‘h'ege ﬁﬁ‘i@oﬁ%’ binkii®f prbidfnset hod  of

t he i nvention are sui y carri ed out in a 5 conven |ona manner usi ng
wel | knomeﬁmdb/@gwaom sacenth tyquers thewohd gurfie] Jhas lay¢rm§>|rrumsmg ofdatied ch

ELI SAs usi bel | d and i i cul ar fl.uorescen | ed i,bodi es.
i o Te | o dafks Brordiin & D B 08 Rla i e R orl s BREor By aliop o e
(4) bound(}ii%mt: 6P wthb@ths HES foRtiRed: b?c)un\ylaa;oﬁtolfﬁmﬁabdaﬁ Thiddavas 8mdet ect ed
Wth a suit primary anti body (15). The signal_is anplified using a

suitabl e s@étbﬁé:am;d dmunlgwayhe(myl degmslatign pbtherstibodipbmdmg itsThe | abel
in theLyre&ﬁfg Shd is a fluorescent dye, such as Al exa 488, but
may be any nu er o er types of | abel that are known in the

Ina 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




art. Suitably the protein array continues to be nonitored for quality and -
in particular the 15 density of the protein during use ofi piedredcs anal ysi s
devices. This is achieved in accordance with a preferred enbodi mrent of the

I nvent i owdragséssg the peptide which conprises SEQ | D NOpdrRigobAgskurt her
pepti de sequence tag such as the hexa H s Tag nentioned above, or any

ot her suitable tag which perforns this function as an internal standard,
in a manner simlar to that described above for pre-array protein

normal i sati on 20 Once the antigens f r om%umer ous protein preparations have
been arrayed onto the support surface, the array can then. be used to
assess ant ioboaiyaiging antqntlbs@em\ﬁlm c@9ofer mf,f)iy of stepv)tr), ersachntigeni ot the ghsee

2641- 2650) ° U rEwat ot LRER Bl ARRe She Prone iy B G52 B BT rBE: voen

the different elenents in an array can be determ ned by add| ng an 25
i nternal standard to the primary sanple. The internal standard that is

preferred &ps (&hand (vVigof tha methpd &%@F%W“P&P@eﬂ“‘ﬁ'@}éﬁcﬁg‘te tREIX Ysi on
peptides Thisydnfio ﬁ'rﬁﬁgﬁes%ﬁ well BWnWﬁﬁ%{unl@@EéIQQ%chgé kﬁd %liLEISthr

anti body or seru ected by an antT-sheep Secon ary ant1 body
conj ugat ed 1mlmdmgsmdmudbEbIS‘Amugslemﬂeddyé i pautlculsr Bperesaeatly jabdllet i nct from

the | abell nt i to the.pr col o I mage
is generat 8‘31 Fﬂﬁsé @'&&ﬁ‘?&ﬁdﬁlg}el?s%% %‘g?ggx nguf’lgﬂbee%mg'ﬂ g'g‘)& gnal
for each e'bSﬁﬁﬂ&) thé mrﬂﬁﬁd@hﬁt&%lb)tvﬁh §¢t@;tai)1&ﬁ%h4)fﬁé dbtetied “ﬁihQ{BIﬁtﬁBlef usi on
protein. Conbined with Es)e array protein content normalisation, arrays of

consi der ablPEmganaitthodyi¢lS)e dhe snglan emplifigd ugingatsyitehle sousdypapiibeiy@6X
ctops 37 HARRELE AR, BRARGISOTE AOAIRERRGRLEE A Hudkleoh{ gfe®
i ncrease t Ism:mg;hq:leka 438| buentay &e hapounbér ofatlssrdypes of labebthar ﬁalknngnamliege n
-arrays with many novel proteins neans proteins nust be attached with the
m ni mum nufBer of steps if the process is to be viable. The use of a
peptide which is readily and specifically biotinylated and which can act
not onIy as a binding protein for assay purposes,. but also as a
purificati Smitalgtise Hntbllamymcmnnms to e maatitokest fomgnility e gn prraclasthepr ovi des
just s 1§ h %ensxty 0%%’16 protein during use of protein analysis devices. This is achieved in
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.




The nethod of the invention allows diverse collections of proteins to be
attached with wuniversal procedures, a nininmum nunber of 30epsr28 nmaxi mum
predictability of. orientation. The method is suitable. for operation on a
| ar ge- scedoanziog sz exanpl e i n high- throughput screening. Lf-¥Bradilghs d
aspect the invention provides a protein array on a non-porous support,
obtained using the nethod of the first aspect of the invention. Sone

el ements used in the above-describedne&%ods are novel and therefore form
20 further aspects of the invention. In“particular, in a fourth aspect, the
i nvention provides a fusion protein conprising an anti body binding protein
fused at tBefewrbipat leastisempaiand mosbprglergdpall 9& thsfsteps of theapoeass descabedis whi ch

conpri ses I : i f _ J rticular,
the anti boég)gﬁ |aﬁed‘%¥’(r%§&%dr %F(gl?ﬁé(isaél§|5? oq%g%aﬁggi.r O%h(?ru §5galjﬁgugg§?%?uélr"a eIo%da m xture
t hereof. Témtfusion protein may. additionally conprise a further 25 peptide
‘sequence tag such as the hexa H's tag or another suitable sequence tag,

which are known to those skilled in the art as di scussed above. Such

- sequence t @gaflRY alfrenlafaR Kith flanlBEvi RbtelRendans bRIdThMRs e dBiShantdugen or
anti body binding protein. It is,  however, gwre.f erably located at the -
opposi t e ethd mufinture numbeydrsteps ikthe phawdss ivitnbié migblsr diheiuse oha piritisks wiieh ani no

i d d. it is, | . h r
2Cr . seciedl EBIR i ot bpt b5 e A 2
of  SEQ | DiolNakshy porposdspbaralstfaa piafRaisiBhess aa aRGlehldiiddeor A fifth

aspect of the invention conprises a nucleic acid sequence which encodes the
fusi on proMePerEE qualitys Bravides sushseahs methodar ticular in this case, the
sequengge -whi ch  encodes the peptide is suitably of SEQI1D NO 9. 5
GGCCTGAACGACATCTTCGAGGCTCAGAAAATCGA. ATGGCACGAA (SEQ ID NO 9) A sixth
aspect of Tiemethed of thennwanpniaBews divest ltolieations of proteinsan bamttashedfwiglr ot ei ns
selected fram aal}ti ens or anti bodi es s?i d nethod .conpri sing.the_steps of
10 umversal procedures, a mmimmum number of steps and maximum predictability of

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 Mion_ 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.. | |




(i) expressing in a reconbinant cell, a fusion protein which conprises
either (a) . an antigen or (b) an antibody binding proteB@ctobang®d to a
peptide having up to 50 anmino acids or a fragment thereof having at |east .
13 am g){;&s Se3 whi ch peptide. conprises the sequence selected from15 Leu
Au du D Ser Thu Ser Ser Ala Ile Phe Asp Ala Met PJECRBOE Trp 11e
Ser Pro Thr Qu Phe Arg (SEQID NO 14); Gn Ay Asp Arg Asp Qu Thr Leu
Pro Met Ile.Leu Arg,Ala Met Lys,Met Qu Val Tyr 20 Asn Pro Ay Ay Hs Gu
Lys (SEQ JD NO 15); Ser Lys Cys Ser Tyw Ser His Asp Leu Lys Ile Phe Qu Al a
A n Lys Met Leu Val H's Ser Tyr Leu Arg Val Met Tyr Asn 'Tyr (SEQ I D NO

16); 25 Mej L5 £ e s b Pha Asp' Al-a.Tlir Lys
Met Met P e’ﬂﬁ:a%’e Arg Fove SEQ% T’i}flt’%}l y qlfé‘?“w‘@?"ﬁ?ﬁmﬁfg he Asp Val
Pro Thr Hesidrepro@in uf the douvkit aspyats Vbt padicilaein this ease] e sEquerdéeavhidlp Al a Cys .
Arg (SEQ I D 18#9 0 Ser_.Phe ‘@E%O r Leu Pro Asp Lys Asn Ile Phe Gu
Al a Met LQ%O(%I&}‘ vaé‘lsm“'fPéy?ﬁgéa( ﬁg NO 19): 3 October 2005, 26a Ser
Val Val Pro Gu Pro Gy Trp Asp Gy Pro Phe Gu Ser Met Lys Met Val Tyr Hi s
Ser dy Ala G n Ser | D NG 20); Val g} Leu Pro Pro Pro Leu
Pro Aﬁa @CSWQAA&QQM&TW TEAG PR ATAIGAARGEACEAAG n Phe (SEQ
IDNOZl@S ézﬁ %;Thr Met Pro_Thr Gy Met Thr Lys Ile Phe Gu Ala Met Lys
Met Gu If' PII’ (SEQ ID NO 22); Ala Thr Ala Gy Pro Leu Hs GQu Pro
Asp He The Leu Ala Met Lys Met GQu Val Val Asp Val Thr Asn Lys Ala Ay Gn
.(SEQ I D NG 23); Ser Met Trp Au Thr Leu Asn Ala G n Lys Thr Val Leu Leu
(SEQ | D NOsih) aspoer ofHhs ifrentiGe collprisdsedimvtiod 0Tt foAsing AmpartdyeofPpreteiiisu Gy Met
Lys Met Leu Hs . (SEQID 25) LnSer S Leu Asp Al a
Thr 1Te PRECRl§om stigee SAthpfceghadsomprsing (2 sieps of i
10

(1) expressing in a recpmbinént cell, a fusion protein which comprises either (a) . an

antigen or (b) an antibody bindiﬁg protein, fused to a peptide having up to 50 amino

acids or a ﬁagment thiereof havmg at least 13 amino acids, which peptide comprises the

sequence selected from

15 . -

Leu Giu Glu Val Asp Ser Thr Ser Ser Ala He Phe Asp Ala Met Lys Met Val Trp Ile Ser.

Pro Thr Glu Phe Arg (SEQ ID N0:14);

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) '




Asn Pro Ay (SEQ ID NO 27); Val Met Gu Thr Ay Leu Asp Leu Arg Pro Ile Leu
Thr Ay Met Lys Met Asp Trp Ile Pro Lys (SEQ ID NO 28); PCewkarzoo&d y |1 e

Phe Gu Ala G n Lys Met Leu Tip Arg Ser (SEQID NO.3 1); Leu Ala @y Thr

Phe Gu Ala Leu Lys Met Ala Trp Hs Au H's (SEQ ED NQ 32); Leu Leu Arg

Thr Phe G n Ala Met Lys Met Asp Trp Arg Asn Gy (SEQ ID NG 35); Leu Ser

Thr Tle Met Gn Ay Mt Lys Met Tyr261-1|e Gn Arg Ser (SEQ ID NG 36); 3

Oct ober 2005 26b Leu GQu Ser Met Leu Gu Ala Met Lys Met Gn Trp Asn Pro
Gn (SEQ IDNO38); Leu Ala Pro Phe Phe Qu Ser Met Lys Met Val Trp Arg

Leu Pro SyeVsEbBroGlePiagl Taasphly RepPle G 5 r R el T3 aeval ©

Thr Leu h . - Val Ser Met Phe Asp Gy Met Lys Met
Gn Tip @g“%@‘{%%‘%%%g@mmu Qu Prolle Phe Gn Ala Met Lys
Met Asp Trp Arg Leu Au (SEQID NO46); Leu Ay Ay Ile u Ala Gn Lys
‘Met Leu Leu Tyr Arg Gy n% [ .4?; Ar r+Pro.p i3 |ie Phe
Gu Ala Ml AgHigksu @q}’r@fﬂro 9@ Bl#f;u é“EQSII’ a%t Lys ,etg}lﬁl%skger Ile

Met Pro Be. ( AR (8O TYROVBL); Ser Trp his Val Asn (SEQ ID NO 52); Asp
dy Vval @{JE hefﬁllggl{)1 He(Pthu Ala) Met Lys Met Be Arg Leu Qu Thr (SEQ III)

NG 53); Val. Ser Arg Thr Met Thr Asn Phe G u Ala Met Lys Met Ile Tyr H s Asp

~ Lea (SEQ.ID 54) ; ; | | s Met
Tyr |16 P Me g SR e bR 1o LSRRG B KRG st Gl Sb® ML

Lys Ile ’fﬁ}(s’ﬂ‘q[ﬁ(ﬁoﬂaﬁ Ser (SEQID NGO 56); 3 Cctober 2005 26¢c Arg Asp Val

Hs Val Gy Be Phe Au Ala Met Lys Met Tyr Thr Val Qu Thr (SEQ ID NO 58);

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);




Gy AspLys Leu Thr Qu lie Phe Gu Ala Met Lys Ile Gn Trp Thr Ser Ay (SEQ
ID NO59); Leu Au Gy Leu Arg Ala Val Phe Gu Ser Met Lyocttet20@ u Leu Al a
Asp Gu (SEQID NOG60); Val Ala Asp Ser H s Asp Thr Phe Ala Ala Met Lys
Met Val Trp Leu Asp Thr (SEQID NO 61), Gy Leu Pro Leu Gn Asp Ile Leu
A u Ser Met Lys Be Val Met Thr Ser Gly (SEQID NGO 62); Arg Val Pro Leu Gu
" Alalle Phe Qu Ay Ala Lys Mt §6|p Val Pro Asn Asn (SEQ 1D NQ 63);
Pro Met Be Ser Ills Lys Asn Phe G Al a Met lys Met Lys Phe Val Pro Gu
(SEQ ID NO0:64); Lys Leu Ay Leu Pro Ala Met Phe Gu AIa Met Lys Met G n

Trp Hes Pro nPr er Leu L Au Al a
Met Lys I\g‘? @S#eﬂlﬁetgﬁu%]@m&( Pesn Pro Q:il?ﬂi%g)m g Ser
Asn Phe Gu Ala Met Lys Met Qu Trp Gn Ti e Ser (SEQID NO: 67); 3 Cctober
2005 26d Asp Gu du Leu Asn A n lie Phe Gu Ala Met Lys Met Tyr Pro Leu
Val Hi s \agu AlaProPhe Pheiln Ser Met 683 Mebdfal Bep Arg GhvElis GEQ IBINQ#O)H s Ser
Gn Lys Ile Leu Trp Thr Asp Pro A n Ser Phe Ay (SEQ ID NO 70); Leu Phe
Leu H's Asp Phe Leu Asn Ala G n Lys Val Qu Leu Try Pro Val Thr Ser Ser

Ay (SEQIldd INQ GIh) Thr Phe AApPAlai Met' Syt MeBGhePrpesh BRYL D NG:4b):e” Tyr Trp
Ala Hs (SEQID NG 72); Mt Ala thehGn Leu Cys Lys IleE%e Try Al ja G n Lys
Mt CQu Trp Ns Ay Val Ay dy Ay Ser (SEQ ID NG 81), and, I\/EtAIa Asp

Arg Leu I ys Qy
dy Ser ﬂﬁgmésklgég@lbﬁnera@@agﬂ%ﬁﬁlwl S caéﬁ'iezgﬁ el ng ’oti nyl at ed
by a biotin |igase;

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 Tle Ala Glu Iie Phe Glu Ala Mét Lys Met Glu Tyr Arg Glu Thr (SEQ ID
NO:51); '

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

" 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 Asp Leu (SEQ ID
NO: 54)

Asp Val LeuLeu Pro Thr Val Phc 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); '




(i1) biotinylating said peptide of the fusion protein; (iii) isolating the
biotinylated fusion protein; (iv) applying the biotinylatedcbhstoon protein
to an avidin or streptavidin coated non porous support; (v) form ng an
~array of at least three different proteins on the support by either (a)
where the fusion protein conprises an antigen, carrying out steps (i) to
(iv) the desired nunber of tinmes to _forman antigen array; or (b) where
the fusion protein conprises an antiggﬂy bi ndi ng protein, applying to said
protein, either prior to or after step (iv), a plurality of different

ant i bodi r__hindin ts,thereof 3 t ober 2005 26e Description of
Phe B qufids Nop 1§60 Vet GE.CHTBRG B AT Mk e Mk 105 T Habiys BaetoR0 85 o

protein WO:68);is either an antigen or an antibody binding protein such as
Protein A, Gor L, in aformin which it can be used in the nethod of the

invention - Figure 2 illustrates diagrammatically the isolation of fusion

B embocl Tty o TnE e G Eend S oAl 1 6 TR Imarek BBV e
at t achnmeNOD:84); expressed fusion protein to a support surface coated with

streptavidin in accordance with an enbodi nent of the invention. Figure 4
illustrates diagrammatically the detection of bound antigen with classic

ELI SA - spad@hr6iyy &b Abd 815 0ePRaGY: ' 0 AR ESCERE ¢ F]gr such
as Alexa 488 in accor%ance wth aéﬁgggo [ §¥¥J§ﬁ§%%éé$#£§réﬂgﬁﬁﬁ&i ure 5
shows t 0l ts of a series of experinents in which a fusion protein

conpri.sing of GST fused to the fusion peptide was arrayed onto a
streptavi din-coated mcroscope slide at several concentrations, the | owest

|n the abuvelagupriralibeish Thr PRIAIL heNtcl BySRRRSd TRPEL, ABRARE (4B pfiOvS the
i mge produced by a commercially avallabFe scanner  usl ng an excrtation
wavelenéﬂﬁﬁﬁﬁ 485nm and an em ssion wavel ength of 520nm In this exanple,

t he secondary anti body was conjugated to Al exa 488 as described in the
text- Panel (b). shows an inverted inmage of (a) for ease of view ng.

Pannel (Gly Leh 246168 Ghliap R oA Sef Ml 2.3Vl MRARE 5cit (SN Protei m
2 b - ,
: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




spot. The signal: noise ratio for these spots indicates that detection
limts.(signal:noise ratios of3:1) would give a detecti ohOtwha 1005 n t he
order of 10-50 pg protein per feature. 3 Cctober 2005 WO 02/ 081683
PCT/ GB02/ 01623 27 Figure 6 (a) illustrates diagrammatically how sol utions
of Protein A, Gand L (18) expresseghfs both C and N termnal fusion
proteins were incubated with the streptavidin-coated slide (12). (a)
Solutions of Proteins A, Gand L (18) expressed as both G and N-term nal
Al

fusion p wlhafolurAlaidetst.y e VindPra-Ienay £ @1is Matlghd ( 12) .

H
Ant i bodi §}2Q attached to the slide in highly discrete spots by
arrayi ngﬁ’\smtt zgﬁ?g?i%?)’pi n device or simlar. The antibodies bind to the
di valent protein binding proteins (Proteins A, Gor L) at high densities.

Thi s was_ex i fied by binding a goat anti-nmouse Ab conjugated to Al exa
488 and ?ﬂﬁ%@%ﬁ%ﬂé&rmsw %@aﬁm He Leh&'rp I dop Brd BlmSercPhesGiyon
wavel engidEEID4ES768:m and an excitation wavel ength of 520 nm 10 (i nset

9§ ! :70); :
panel (b)) Figure 7" shows the structure of the pAN-4 DNA vector obtai nable

~fromAvidity Inc. in which the S-D box (ASGE) is shown in bold type, the
start Ieonine godpn is.sho in_italics and underlined, the sequence
encodi ng tlhlghepg%{ ﬁg;e‘%ﬂ i’%E%"H‘ g?WQG%%LYﬁgaLQHMq heProtYed ThrSecBed i n

resi st anGl (SE® IBNGhey in bold type and the lacl'4 is shown bold and
“underlined; Figure 8 shows the str ucture of the pAN-5 DNA vect or

obtai nable fromAvidity Inc. wth annotations simlar to those used in

Figure %4 i e S he.stL,uct ur f L he pAN 6 DNA vector
obt ai nagﬁeé%%f)glr%g Vi ﬁjl%t[yéh Re er:ﬂﬂé’ﬁkﬁ%fﬂ@sﬂﬁﬁé@@@D{)H‘&Q'J%ed in
Figure 7; Figure 10 shows the structure of the pAC-4 DNA vector obtainable

fromAvidity Ilnc. = 25 with annotations sinmlar to those used in Figure 7;
Fi gure Mets%lé\ﬁg‘eﬂé Lep Gopsilivsdledthe ey Hlacin IyaMoeChicPrpdiis Sy Mal 61§ r om

Avi di ty 3Gy S tEEINGId9N5gSi Ml ar to those used in Figure 7; 30 Figure
12 shows heystrﬁct(gre o?'t?fe S’AC—G DNA vector obtainable fromAvidity Inc.

wi th annotations simlar to those used in Figure 7. 3 Cctober 2005
Met Ala Asp ArgLeu Ala Tyr Ile Leu Glu Ala Gln Lys Met Glu Trp His Pro iHis Lys

Gly Gly Ser (SEQ ID NO:89),

where said pgptide 15 capable of being biotinylated by a biotin ligase .

(ii) biotinylating said peptide of the fusion protein; '

(iif) isolating the biotinylated fusion protein; .

(iv) applying the b_iotinj(latéd fusion protein to an avidin or stfep_tzwidfin 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.




WD 02/ 081683 28 PCT/ GB02/ 01623 Figure 13 illustrates diagrammatically the
expression of a protein, which is either an antigen, or abditibady

bi nding protein such as Protein A, Gor L, ina formin whichit, can be
used in the method of the invention wherein the two alternative positions
of the second peptide sequence tag 2 e shown. 5 Detailed description of
the Invention Step 1. Coning Al g fes expressed were cloned from cDNA
preparations directly into each of the pAN and pAC series of vectors
(Avidit g@ﬁswere used to express Ntermnal 10 and
C—termﬁ):ﬁwfi s';’%ﬁe%f-cﬁi I'ns respectively. The fusion peptide sequence ‘used
-~ Was SEQFE@:ND:lmsglamwdw@mmau&ﬂg thensprdssoa@iapeasinwhieh dxsifher ared by DNA

sequenci n per f or ion | and gaBase Arrer sham
Phar amzlaﬁ “d’tré‘Bﬁﬁlm‘s(?qé(O[{‘P H%ﬁ%%te'ﬁﬂlﬂg"ﬁt Bt%ﬁu&a%‘t[ur”é? Qi B gi es. 15
Step 2! chxXbé 85310 theMhethbd SF QR iVeAlish. NS were expressed undefr the control of

the tightly repressed Trc pronoter and is | PTG inducible. Al proteins
were expressed in strain AVB 100 (Avi dity I nc, Col orado, USA) an E. coil

K12 str g4 / rabDl 3 e 696d|t Iac

gai Ugal R oA R pkatip Al P R B51nb i o A0 ety BrorR Shibiay aqpr
- i nt egr ausidg hﬂhﬁﬁ-&dg&uﬁbb@ﬁﬁﬁ&ﬁ&da@é&hﬂ@&@éﬁﬁﬁd!ﬁfénﬁﬁfﬂﬁ%n%nﬁ&n.p"Ot ei n was
acconpl i shed ndugil on with L-arabinose. The stably integrated birA

gene doSBURo? Husaies 1agrampptinally theaitaghment;of exprsawd fusien pEeiBto 2AVB 100
Wi th | PEGHoRdMehO] &aUaGHE Sin %{Hxﬁﬁ] Qé%g &hde %Nan e%ﬁ}o(afrﬁer(t@ ¥l ty Inc, 25

USA) al.l owed 1 ndependent con over the expressed gene of I nterest and

. the Birhvehtgarel s. Strain AVB99 (Avidity Inc) was also used and is an E.

coil strain (XL 1-Blue) containing a pACYCl1l84 plasmd with an
| PTG i nduci bl e birA gene to overexpress biotin ligase 30 (pBirAcm. 3

Cct ober FARD4 WalsR@ZEH@hBRAmatically the detection of bound antigen with classic ELISA
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 indicates that detection limits (signal:noise

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




29 PCTI GB02/ 01623 Strain AVB 101 (Avidity Inc) was also used and is an E_
coli B strain (hsdR, lonl 1, sulA), containing a pACYCl84&cpbeasiwsd Wi th an
| PTG i nduci bl e birA gene to overexpress biotin |igase (pBirAcm. 5

Expr esswomekiskot h biotin Iigase and the fusion protein m@sSchiviHesd W th
PTG (1 mVM. Biotin was added at the tine of induction to a concentration
of 50 M Step 3: Purification Biotinylated fusion proteins were isolated by
two separate nethods. These nethods c?g 10 - either be used as alternates
or were eonbined as a two-stage process where ultra pure preparations were
required. a) Purification using anti-fusion peptide antibodies A partially
purifi ed Fewss @bilvstrasesdiagmammasieglin kow relubonspiBatedn Ao & 39 heH i de was 15
avail abl e | t .ol ﬂ)@  Cs ' f usi on

prot ei ns e@?%sléragﬁs)s%&%-iainndﬁgb%ﬁ{ I S]jltf'ﬁr)ll pg%glngfwe?ﬁglc%?ﬁggﬂh (r)}g% es, the anti
C- t er m nadreptasiitn-omnaicdlide §12)wa3 Sobtibas bEProtinedt Gyandd. (i eepressedends usi ng

2.4 mcron- netic bea with a.tosylated 20, acti,vated, suyfac al
i ot eh i CRBR IS RE T RESteit YT o EoRp e RS Red g
Tosyl acti Q?. efntRIdRs [ BH¢aR 80 d@sbhBY Pikkelitié ihigARdi X6l 85618 By bthying

;
approximately I mn :Em .were imedi ately pipetted into the reactjon tube.

Super nat awith aaelid pindodee o Smilan e ircaniibodiss hnddo thgydivelentpietan kpdwet o

separate f i -The §L - eavi ng

beads. undroi PR CBTLE Hbh Boheid S THERECBALIAAGY GRRKEH sobc 0! 19

Na- phos prmi_:iembw;fﬁa;_f conftigated ta ??exaﬂd%eﬂdghm irhapefveas azﬂmred bﬁfsctaemn’ gshang t he

magnet again and pipetting t supernatant,. the washe S were

r esus pendife Wi aREIysIRn yaY ‘Ffe‘tﬁSfBﬂAaR&%ﬁ’é@f?Hgf‘é”qyﬁfef‘g& 03@3 M to the

requigged G&@fs%’ﬁ%f@)i on. 30 The appropriate anti body was dialysed into 0.1 M
u

Na- phosphat e fer pH 7.4. The anount of antibody was approxinmately 3 pg
anti body per 107 Dynabeads (approximately 20 pg/ng) and the beads were

[ esuSPeNdaduR ot B siletufd of md AN-S BRATVELHE Soifanit foith HAkin 850 O

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.




PCTI GB02/ 01623 30 incubated for 16-24 h at 37Cwith slowtilt rotation. :
After incubation, the magnet was used to separate the nmagmebbs2@éads for |
- 4 minutes and the supernatant was renoved. The coated beads were washed -

four tiwesnfkisse in xI PBS pH 7.4 [phosphate buffered F@f/%ﬁ@i/ﬂl‘@ifh 0.1% -
[wWv] BSA for 5 mnutes at 4C) once with 0.2 MTris-HC1 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%[w v] BSA for
5-minutes at 4C. The Dynabeads M 280 3%syl activated are thereby coated
with the antibody. The cells expressing the fusion protein of interest were
| ysed f orFigbrenti3rillosmtdsrdiagremomtidallyl e xtpPB&n ¢ffd Frodein whicH BdRh&nand

protease inhibitors, .afier. ich the lLysate was ¢entrifuged at 2,000 x g
Por 5" m ntrtaes. orfa spyBabFindloe pRucia el BPBIHT Be CHRRT-on 3 RevieR 8. col g
l'ysate (i&mnbehuséd in the AR §f the'RetidnONheteinQhE SwdMhlidinddRRSiaESs & Be COat ed
with the appropriate antibody (0.5ng Dynabeads pr. lysate from1 x 106

cel I's). TifeondReaphde soASCDRS tag W03 times in 1.5 m .ice-cold PBS/ 1% NP-40 -
by usisng a Dynal 15 Magnetic Particle Concentrator to collect the beads at
the wall after each washing step. The fusion protein-antibody nagnetic
bead conpDemileddesdtriptioptefdhbdbInvaeitioat i ng the pH to above 9. 0: Supernat ant

was separﬁt eq. ig om the magnetic beads with the Magnetic Particle

Concentr ayed for total protein concentration, concentration of

fusion pERLEAS cApidsdetrdit Clopkd RORScDNA PréfarftbRMidBPPintPekch LPHRIJANUSI Ng a
Per Septive Voyager 20 . MADLI (see below). . ii) Inthe second

met hodol o pACheerign of vertgrs(Ayiditytine,HEA). nbiese wierg/used toOyxrress Nrtagménal ¢ beads

ia R ' ' . 1LQus] bi |l i h f f the
bead T R CutRfuPRRLS BoB Y. TRB SR e hgsEe (1
Dy nabeadsSEPRNOtxshowh abeve. Ths ingemdaphehyes vepe teanfirm@ditgDNAZeqidadings. The

supernat ant_was, re fromthe beads using a magnetic workstation as
descr i bedPeEopYed O@ggy&dﬁ 69@%%%9@@6@3@@33& famershpm PhagicaBeresd) 0. 01%

Tween 20 @&fintknts l%q,(%g)mm%gps glgglggolﬁggs_t he wash procedure 30 repeated

three times. The antibody was added to t washed Dynabeads and i ncubated
with gentle mxing for 10 - 40 m nutes. The supernatant was renoved using

t he ni%gn%tg CoMRr krgs:ts%tni on. The
All fusion proteins were expressed under the control of the tightly repressed Trc
promoter and is IPTG-inducible. All proteins were expressed in strain 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). | |




3 Cctober 2005 WO 02/081683 31 PCT/ GB02/ 01623 beads were tw ce resuspended
in 0.5 mM 0.1 M Na-phosphate buffer pH 7.0 containing O0.Q0Ene®s 20 and
0.1% (W v) BSA for protein stability. Supernatant was renmoved and the
beads awdedwi@si he |ysate mixture as prepared above. Bi ngifgp@leitie fusion
protein was perforned at 2-8C for 10 m nutes to 1 hour. Approximately 25 g
target 5 protein per | of the initial Dynabeads Protein G volune was used
to assure an excess of protein. Incubgtion was perfornmed while tilting and
rotating the tube with incubation tines as |low as 10 m nutes. Supernatant
containing detergents and cell |ysate was. repgoved fromthe

f usi on- pr ﬁ%ﬂﬁ%b&ﬁﬁﬁéﬁdg‘SWﬁai?%ﬁédéﬂiﬁlw&g ‘(rj?gStf%('hc gnioe b

wor kst at isna g doaRiieth pACY R84 R WithRBIPTB Hndudbivishy Sn@1g0 Tween 20. 10
Bound fusion protein was best elfuted fromthe fusion-protein-Ig

Dy nabeadovPreaprsnbicfinliganeipBitdsmidy adj usting the pH to above 9.0 and

renovi ng the supernatant containing the now purified fusion protein.

Super nat ant was separated fromthe magnetic beads with the Magnetic

Parti 6l e Kpresioh ofboth bidtth Bgsayed tHedhisibe pidteif ks Gidizced WARNPTEL (Il @EV).
concentration of fusion peptide and the protein was_identified by mass
spect r omghiptn ¥as added gt thepitpesphinytiopdg agencangptien plsdbilMel ow) . iii) In

anot her exanple, Proteins A; Gand L m xtures were inmobilised on to
suitably prepared pipette tips. The anti body was incubated with the pipette
tips in SBEnMPhrificatill buffer, pH 8.0 containing 0.01% Tween 20 and 0. 1%
(wv) BSA,.for .60,20, mnutes at.r t epperature. Th ated pipette tips
ere t horbipiiiaied BRian POt Syt isofi S raBta e s | Bt e o, ' b
cont gipni nghé: Rhied wedferrfePotdvdte 28mbiMed hs a BRé-stagd Bloce sl Whdry GREaCpubeS
aspirated fromthe bottomof the tip either by hand or with a Trobotic

wor kst at.iR6epaEiipps #erq ieg@Eed o ensure the extraction of the biotinyl ated
fusion -protein. The cell |ysate was di scarded. The pipette tips were
rinsed with three volunes 25 of 10mM Tris-HClI buffer, pH 8.0 containing

0. 01% TwedrPwvzificaich dsid@ar(tiMusionBsptide Boibodiekusi on protein was eluted in half

a pipette vol, of . 50mM sodi um bi carponate- HCl buffer, pH 10.0 contai ning
0. 01% Twelbh glﬁpw@%%ﬂfpwsggmwghnﬂga&tﬁp@m%_ ste m?‘l‘ﬁ“&iﬁ@l’“@ﬁ@’aﬁot t om of
the rzlspetabﬁléwdodeﬁbgydl&w b Bodie3 Qb te ONariOV @HAHNADALSHE phdteing erdfae§l N Vas

assayed as descri bed bel ow. :
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




30-iv) In another preferred nethodol ogy an alternative version of the
biotinylated fusion protein was constructed with the addi ©¢enr2ebs a hexa
H s tag. The hexa His fusion peptide is often used as a standard ‘
purifi cgd cedure and is well known to those 3 Ccto
02/ 0816836%8?%02/ 01623 32 skilled in the art. Typical I@?f/gélg?@mv\\ﬁgre | ysed
in 5ml buffer per gramwet weight of cells. The lysis buffer conprised: xl
“NBB (20nM Tris CL, 100mv NaCl, 5nmM | mS@ml pH 8.0) with 1 in 100 vol unme
of 10nmg/mM 1ysozynme, | in 100 vol une protease inhibitor cocktail

(Cal bi ochem protease inhibitopr cocktail set 3 10mMM bet a rrercapt oet hanol ,
suppl enentireubated ford 6x24 1d@tt3§f’ Gerith dowkilbiotationp p{ﬁ@ dnaypatigsy Sreapagnvhtias on,

USA Th | t

vver)e denglufﬁ A S%?f\ﬁ% i ng"ﬁl %telgg%d}’% Eglr&g‘o%%éiﬁ?r 5t ggerggﬁfﬁ%kﬁlrﬁg{ %ﬁ?l "

]Eh: our ea. Tzlibegﬁtedl l;%ad@mveml ?jshlgalfcblfrltjﬂﬁbst(ywmamxE@'lBSfp‘I{)Uigf[p]ansﬁhﬂE bonfferedn e
ilter, and_then applied direct]y ontog nicke suppl i e

bY Q s e~saiehiidn0- 1%%%("@ Bﬁﬁbf"éﬁr{g“’gﬁsé&m &%?éﬁi&ﬁg%@ég%agafgse ‘

beads for H&Q&Ailz@d@agmﬂpﬁ&h@ B0 EHs Blocke ke tdsypat i on.
The begds w&@r@%&ﬁ?ﬁ?ﬁﬁé?ﬂ nes in 10 vol urresaof t\ée IS SICS buffes?‘

suppl enentgexips) ard Biilyoece iand EBS, lnfé314 wath 841% bw'vl B4l for Mynutese%"@f t he

Naar, o 8o RRebERR KE ARt pis Bt ks Al L P 0 Lo

repeated three tines. Finally the beads wer e washed with 10 vol umes of
buffer, the conpositjon of which was_?0rM Tri

' HCl OOVl NaCl H 8.0
" buffer (wiitBEEHs cxpressing thedysign protsip Ofﬁ%te'i‘}P‘o‘f’%‘"e egé?fell%mm%‘ lgé?f‘efr‘fg
al i qugps 3"% g@sf E;ﬁf 7.4 3N NipSad ¥da r&&%ﬂ%@m Rk e Bnilh BIR)Skd was

suppl enen Various concent rations of irnidazole. The typi cal
concent r atcemrifuged ge2,000 k |g|fd1a;i olimutess cbhet kysase wias gra-¢leathd bn dlcpbm@i of theis

paol d. 3%%5%&15 -5 BN EaerigpeATFr Ak i AP s BRE TG Cgon

USAI I n amgd iprorRiaReAdtibBay (0. 5rﬁgﬂ?hﬂlﬁdaﬂy Alptd Mo ark Pr'aels)) Tas i sol at ed
using a novel formof. streptavidin marketed as ﬁPAw di nTm ( Mol ecul ar

Probes, OLbgebeadssaye washeh3 ltimasdn 1¢5gmhicswoidhBBe/ 1%, NPAIDY using & Dynabdi f i ed
form % S th?@lteﬁg pite CSedndh@Th WGuESE HebRal B Wall after each washing step.

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

to above 9.0: Supernatant 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
| 'mégnetic 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-Prptéin 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—phdsphate 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




"biotin binding sites is nitrated, théreby reducing the very strong

non-coval ent bond with 30 a Ka of 10 "M' to a Ka of 109Ms OctoBeng0s

associ ati on between biotin and Capt AvidinTm can therefore be disrupt ed by
rai si ngwpheopisst o bet ween 9-10 as descri bed. bel ow 3 Owicahesndeds WO

02/ 081683 33 PCT/ GB02/01623 i) In one preferred enbodi nent, CaptAvidi nTM
protein was attached to tosylated magnetic beads (Dynal Bi otech ASA,
Norway) and was washed and prepared as described above. The Capt Avi di n-um
coat ed beads were washed three times ¥ 50nM citrate phoasphate buffer, pH
4.0 containing 0.01% Tween 20 and 0.1% (w v) BSA and 5 the supernatant was
di scar dedtheadhecreaivicelrssastended it UF ml\maBNbNemoqﬂmmsbuf&scpH hédombmigg and t he

pH adj usted tq 5.0, CapfAyjdinT ted bead added at a ratio of 0.5
Mo oynatiaidh teen g D ¥ Gy BRATikiouts SHbE Surmmion WesdeTAttbat ed

Wi th gentdn@ theHaliahdden td Be I¥AtcOixHire Uk ProparddabS VR CBNRAMNG L the fusfoamoved from
the magnetic beads using a nagnetic vvorkstatlon (Dyanl ™ Bi ot ech ASA,

Nor way) amercinausraperipimed At &€ o 1Qmiguiet i bhowoaprerimanty 2husfasest pH 8. 0
cont aig n| 0 [ | at ed
fusi on pro tgmrpje{ %TW "ﬁ%& [ﬂrr%?n Pp%a Qe?& g’lyr%‘rm coa%l té%lag-rra%n%t&tgésg)égad by
~addi ng amrabuqumubaflorﬁﬁaﬁx@aﬁﬂimawbmleaﬂmmm%gbw fube mﬂﬁndxﬁaaﬂoriS

containin 0.0 A)T n20a ently agi.tati t he sl rryfor 15 m nutes at
room T4 &d“ipg é%" |‘dg%‘6 ?ﬁ:‘u Y3 Wadnet i ¢
wor kst at 'r@xﬁo@é%ﬂfr&&?%e ﬁﬁBﬁfpﬁﬁEﬁ% [%%Bé’dd’s‘lﬂgtelrhé cBh@léWs!ui’é 6 nfdgad@n protein

was retained. ii) In another exanple, the magnetic beads were replaced by
creati ng wirkstatign and| washed %fm@apimgi’(éllplﬁﬂva watdt kol e vrgar’@se beads

( Mol bes In d w t ual I

Sephafos A e SRR sudin B riotiede Bl PRy 01

i ncrease cbh@ld&@dbjr/%tﬂ@g%é PH B aboved. mm;mmgaﬂae SEEdhatRg cbﬁﬁuﬁﬂlglﬂhéy into
pipette tips in 50nM citrate phosphate buffer 4OConta|n|ng 0.0 1%
Tween 20.70B] Rrified fugienyprptedn. obunsimstant Waﬁé@%ﬁ%ﬁa%@emw%bqa § yitht e

m xture Ry,

ol umm i g aeaste GO R ey DL B PR oo b ot i g

0. 01 % TwescengBtiorBofofuisioy bemﬂi& anil s mrotein eheidentified hjr ntaesjs;femmnemse colum in

two (igl u rrurslm\é%l I}ér?espu% V%yager ?V?!gbﬁn(see below).

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




bi car bonat e-HCI buffer, pH 10.0 containing 0.01% Tween 20. 30 iii) In yet
anot her experinent, the CaptAvi di nTM agar ose beads were Bonoieilised into a
pipette tip and fusion protein binding and elution was perfornmed as ‘ ‘
descri baglpahosigss3 Oct ober 2005 WO 02/081683 34 PCT/ GBO2/ @¢&4sheDoes4:

Protein Identification Expressed-and purified fusion proteins were
identified by peptide finger printing. Using nethods as reviewed in
.Proteonme Research (Edited by Rabilloud), the fusion protein was digested
with trypsin, the resulting peptide sol3tion was desalted and concentrated
5 using a ZipTipT " (MIllipore, MA, USA) reverse phase colum, diluted into
mat ri x  sakillied anthane. djypidatig, detls svetelygel infinattediet parnpramRest Sefdtit W€ cdliy ager TM

e LR TSE O

protein U%‘O}%ﬁlﬁ?uﬁ@ﬁﬂ%ﬁrﬁ@@f?ﬂﬂn@%ﬂ%ﬁo‘zﬂ% 1 {GOReRIAn &G0l IAfiland) Via

their website ww. ex as r.com Protein assay (nornmalisation) A
3-5 Iti alcoejoail (@flbmﬁmnpmqtefasedﬂﬁhmpomckpmbsewh 1M beaerderfieatkaniohe st ock -

ooLA) 80 ARGl BOLEL BB ST BSORIBRESTE! S, 1

protei n sadliy were Iyidee feOIC@RMutatat 00-39fC.15 bi oti nyi at ed fusion protein was.
determ ned by imunoassay as follows; A 3-51 aliquot of the purified
fusion protein was renpved fromthe stock solution and incubated in a

bl ack, st ieabRY bﬂitéin&&é%‘%ﬂn&&ﬂdﬁ édﬁrﬁ;lﬁﬁh%é & %&@o@?e&aﬁ%ﬁ OF 6N akdAN:  The

well was washed three tinmes w Tri1 s- HCL H 8.0 containing
0. 01% Twednomga. Thheivwein wandalfiebivephssiag mrotgh @ﬁm)mesm filters dnd themre buf f er

for 30Q,m nut.es d t hen i nsed thr.e i s-HCL buffer, pH
8.0 cgﬂt ai*RRHitg 5&/0 cﬁ( 56@05?%%{%%“?8@%% émfgﬁ?’a(lr:' i on protein
was i ncub@traeinmweke iabddaesd With 8Rtricid agR6d8 HRalls RF 18 Mkihutes bt themdh- pol ycl onal
antlbody raised in rabbit diluted into 50mM Tris- HCL buffer, pH 8.0

cont ai ni nginslitpmoteiRremoyed b qemrifisgation. Theasads wees Washeddlaree Himes &414 hr ce
times. it BoRies OF uR il BRferipRe el Lith 6M1Uireh 3RPAM UMY Fiel BRAGR 2!

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 voiumes of buffer, the

composition of which was 70mM Tris HCI, 100mM NaCl, pH 8.0 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
-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-:




25. conjugated to Al exa 488 (Ml ecul ar Probes Inc, Oregon, USA) and the
signal. measured w th a PerkinEl ner Flight fluorescence pB&keberadder. A
standard curve with known amounts of d utathione S-transferase expressed

usi Nng R BXPIeSSi on system described in US5723584, USSR7deBfy@ns
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:
Manuf acture of protein gljays a) Creation of Streptavidin coated m croscope
~slides Mcroscope slides coated with s3¥eptavidin were first inmaged on a
variety of conmercially available slide readers using an excitation

wavel engt h of 6&9%@Fﬁer@élﬂcmﬁxﬁﬁbﬁ§C@ﬁmm&iﬁ%pgitémﬁasiﬁﬂﬂﬁﬂ&@toaﬂ&&‘ds t he
evenness of the coating. arra Manuf act ure of antigen The streptavidin

“coated sl mmtlﬂbﬁﬁisr@wdr]%w@ﬁhﬁs(ﬂh N@mﬁﬁb@%‘dﬁ%wﬁiﬁ‘feflé?%ﬂr@éqeﬂﬁé at pH 7.3.
Purifi edlgéseﬁwayéb%?dngé@a A ﬁlﬂméd?x&d%eaé? %Wﬁh&@ﬁir@é‘m%s AP mately 1

g/ tl were spott e surtace the slide using a solid pin
WI th a ti gidiephedsphate buffed pH>D0 noataimirg §.81 B Dilverni ZOSqndGhI%r(wdgd?;SAJm)d by hand

and with robotic system . The..sli s .i pcubated at .ro rature in
it et S S BT g b8 SRt Nk Biepfiea 2 AL RADSRE

typi cal | YatRad gl alfidstedto t.0PBpt A ™S waRt deidsger@ 28ddb atl\atid ol eig and

t hen bl ocked by incubating the slide with 1% (wv) BSA for. 10 15 m nutes.

The sl i deDypabeadsipss dysatetirom L celig Thessolyinmayvas ingutgtadwith 8895 Tween 20
dth 400 I

pes, it 7aHGEkEIoNd tioh5, Bhb Hibon e mRmBle RO e Hahbehad DO 11

conpl ex bighhayinaghetivi wdrkistatiorfDyanbBgiterh £ABAS Horwayg andrmshﬁglmﬁuthmts e.g.

cont sl w0t H PR i, s e el oSt 20 Sl G ar

appropri aglﬁ,eéﬁﬁgpdary (for exanple m)use antl-hun*an | gG nonocl onal
conjugated to Al exa 488 (Ml ecul ar Probes Inc) for the detection of
i mmunogl obulins in serum for exanple). The slides were then inaged at

X112t | OfY 518 NS SRR RlacABPhBRIRTCp BB BhfiPraBckon o2t e
beads by adding an aliquot of 50mM sodium bicarbonate-HCl buifer, pH 10.0
15  containing 0.01% Tweén 20 and gently agitating the slurry for 15 minutes at room
temperature. The magnetic beads were removed using the magnetic workstation apd 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.

30 111) In yet another experiment, the CaptAv1d1n agarose beads were
immobilised into a pipette tip and fusion protein binding and elution was performed as

described above.




one skilled in the art can appreciate that many such secondary Abs with a .
variety of 25 |abels (colorinetric, alternative fl uorescentgobearhosl abel | ed
or chem | um nescent) could be wused in its place. An exanple of the results.
obtain bS04 strated in Figure 5 hereinafter. ¢ Manyf f. anti body
arraysag%b%r)éelgéjijon of a universal antibody acceptor Iay%ﬁﬁ%{{zg’il%g 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 62[9 and were expressed and purified as
descri bed above, resulting in both C “4nd N-termi nal fusion proteins which
were 3 Cctober 2005 WO 02/081683 PCT/ GB02/ 01623 36 biotinylated in vivo,
agai n as SigsérRibeih bleotrcatiBhr ept avi di n coated m croscope slides were
coated with a mxture of fusion protein th C and.N- termnal_ fusions)
or ! Br ot driocisct el e SRl e Heptae by e bt PORIDE Yrgs,
The sl i dafeti®dstas rbvIEWERERFoRdont- R dre APEAREABER ABINo@d)hB ifiSioA protet M nut es
in a humdity-controlled_  environment. The s|lides were washed with x| PBS,

pH 7.3 covasaligastrg withMrgesin. ths resuliing peptideseluiontvmssigsalisd aad Ferreaatedi ners in-
a noi st Tt Qy: hy ) Ll i i nting

ant i b?dyq%?%}%%ﬁ T@lﬁ%ﬁ%’fé%ﬁji)ﬁ? %)5’8%% p&é%e%%lcgﬁ%? 1&@?"%‘5& to attach
a vari et ywohftiodiahdl epiglizd tc hamgeplaéd frant 2 Padeptiveaiidydgeo S angh apetromataul es

engi neered.to .inclu Pratein A, Gor L bindin site. Antibody,

ot apar at oA enaly e VAR Fo6 sPselline Sprs of ficd Fssry Yo oA it o
concent r ahd sticHlatdd peptidd Angd phitit for TREpRRih SIAY HROEASA DN WB BoRBsed O

the universal ‘antibody acCeptor layer with solid pins with a tip dianeter

of bet wedRengddio X0, yitsesiand)ga theirovabsive (www.expasi.coime, UK) by hand or with
a roblcatic system The slides were then blocked with 1% BSA in x| PBS, pH .
7.3 containing 0.01% Tween. Slides were rinsed with the x | PBS, pH 7.3

- cont ai ni rigeDs:Prtkeeesy @otndisMi&)di um Azi de and were stored in seal ed
containers_in a noist atnosphere (to prevent drying) at 4C until required.

20 ScannithgSadl aliguetqfifesip dusion. PEgtein yeas rempussiromdbr seek sohwioppnd of
results ngéagrg'd fHrSotal protein content using the BCA method in preference to Bradford assay

due to the presencc;of detergents in the protein samples. The concentration of
15  biotinylated fusion protein was determined by Immunoassay as fo llows; 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




~illustrated in Figure 6. Step 7: Labelling conplex m xtures of proteins
with fluorescent dyes 25 Typically, protein sanples were poaparmds by
solubilising themin a variety of buffers and detergents, depending on the
- bi ol ogi\ggly,58%R] €. Many sanples required aggressive solghidiEalden
procedures requiring the use of non-ionic detergents and 8Murea, sinlar
to those used in the preparation of proteins for the first dinension of 2D
el ectrophoresis gels. For exanple, the solublization nethodol ogy i nvol ved
honogeni zati on of the 30 sanple into sBl ution containing 4% CHAPS, 50mMV
PBS, pH 7.6 with either 7 Murea and 2 Mthiourea or 8 Murea. Buffers

cont ai ni NgePki PRLNBSTHYT pBsteMReragsich as TRIS and glycine inhitbit the
conj ugat i‘on reac |on and ver e therefore avoi ded. The presence of |ow
concent r & enx D trapta Hed §34%95de or thinmerosal did not affect

3 Gt .Oberl\/%c 03c lgd%é an}gtigé} %éﬁ&(n%%%ﬁémﬁ%&f&i Dvifddebf i ng. The

solubilis e|n was cen o renove cellular debris
-and non- s@nuhérclatie dvaibibier slide raddrstdsmgmnmmmoxmwetmgdﬂ oft480ym| apdaindd .

Compl ex m xtures of proteins from bi i cal |l es.were |abelled with a
f 1 uor 8sc eFRISSIPR Fraysl F‘Eﬂmf’ggﬂ]ﬁ’&@aﬁsﬁﬁﬁ%ﬁ %ﬁ“’f“?‘?@og B%téﬂg array as prepared
above. Clearly, those skilled in the art wll recognise that other forns
- of l|abels can be appltl ed to the t echni que such as radiol abelling,

chem [ um® AD p8s. Further, other fluorecent dyes can also
be appl i roc f Cy3
and &y nEioER th%""%oaﬁﬁf%ldf%wer RSell SR SR GRS st 0%

label I'i ng7. 9f POAAR BRstipylake fsidn mbwimtmncmmmmm@mmmw hagl/ glo be

.optimsed for each type of_ biol ogical sanmple- Specificall I ndi ng of
dye nifl ecwexwp@@ew @pﬁgrfeqea)frte%ﬁui?éelrxmwhérwrhwaﬂ&wd?ﬂ% éﬂp f‘@guced t he

anti geni cj # Oﬂ%ﬁﬁfoﬁﬂrﬁtﬁﬁ%ﬁ%uﬁgﬁmﬁ& DY whR 5 SoBlRid BRI TiRCOINI sed

by a 15 . URCEYs acturer's reconnended procedure is
desi gned §llelval@hcubated) aprootretemptanse in a himidiyantrdliel q:xrvmiommn( orBP ratio

155,000 dBTRARs The A e HES BRCAA PERFENID 30 FHse PEGES B9Rerns BPER, 20
][ gﬁ ' ?m ﬁs Oglfv)zl;]\gee%ﬁd R fyibéked bplRiubsiigy #ik Sdd Wih 3% (WOYBSANLE gen reacti on
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 resuits 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




proteins studied. It was determ ned that the DIP ratios could be sinply
controlled by wusing different concentrations of protein afidotgr30ber ent
buffer pH values. Altering the protein concentration and reaction pH .
changedywdgydsalag! 1 i ng efficiency of 25 the reaction S|gﬂ¢@ §§g%&¥ Qpt i mal
| abel i ng occured at pH 9 and by reducing the pHto § he dye /
protein ratio to between 1-3. Hi gher protein concentrations increased

| abel ing and so the control of protein concentration was al so found to be
critical. Solutions of up to 10 g/ gl o$6a single protein species gave dye /
protein ratios of 10-14, so nore appropriate concentrations were found to

be 0.1 - biclinghikd ifvidh) z{g)ﬁh' &@esé@eﬁ%ﬁo@%@%ﬁv@hh@&‘&w ﬁ'ﬁém&c%}se Bhi@ei n

m xtures prepared as described above, were diluted to several

concent r atMeesreoatef withia e i fegion pqqtemsa(bgﬁxrﬁla:m MNgteomized f;l]SlmS oft o achi eve -

an averag G 1?% rotein 3

Cct ober gb@é@%ﬂ fﬁg?‘éh%g %%gii'lg%}l‘%%f”"(g “%en! Sh eSS n the
range of nitubAabdtirpont hnpratied for a hininnon of3S Iﬂlmﬂfbﬁltzemlrﬁﬂlty-rcﬁﬂmﬁdﬂnper ature
for 30.m nut.es wi th_constant gen on, bel ed protein nust be
separ at ede‘?vr"é’ﬁ‘F’Fﬂteth?égags W?ﬁ‘fgm#‘?fg&’ftg iﬁeg BH% C'P‘E)W“H%HSM RRAYRL h the
~anti body ARId-aNg wer WorBB M ARdWoREaid 2CAHRBLE aRRRAAE (10 %é%ﬁff@a;gg@&)

protein bng 5 perneation, however, due to the presence of f ane- bound
proteins wntarsuiredol ubi lity this step was replaced by sinply adding an
excess of glycine to the solution to halt the reaction. The | abel ed
protein solution was incubated for a further 15 mnutes to ensure the

removal ofringeg aubody seayslye. Label ed proteins were stored at 2-8C without
furthgg rr%gl pul atlon Free dye was al so renoved using the method of Unlu et
| 7)

QUIRLKCT .ae@qdaf@écm I waswseete asacky o yanety el difierens slasens ofi t h
SM 2 beadéntfb%ﬁﬁs o%h g lec-ﬁmf:s eﬁgﬁknfrg%?tf ﬂlrgﬂfdg L Prbtehd )\O?%tr ' %R

estimated as f ol rtion o protein solution wa
di | ut ed ssitet hﬁaﬂlbbﬁjepwamtmnn abddutedmc &x RBS, pHE’&cnnimﬁﬂ@O 5h diwethto a

trat f d | ted. Th t

coot t1ci chmeirop gt 6.270f Bedkl, I SibafEsRbtiais e oi bR e r age 10

use for cmﬁmoa%awemﬂrag& mmgolﬁ@f;m@v@&latﬂiﬁdlaeﬁ@feagﬁbau@mnoolﬁswﬁcrm ecul es
C

coupled tg ea rotein nolecule was calcul ated as | ows:
15 (BIOI‘ObOthS Cambridge, UK) by hand or with a robotic system. The slides were then

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




20 Cy5 / Protein ratios were calculated using nolar extinction coefficients
of 250,000 M 'cnvl at 650nm for Cy5, and 170,000 M'cm 3Cab80Am for the
protei-n m xture. The calculation was corrécted for the absorbance of the

Cy5 dyewatp48R8m (approxi mately 5% of the absorbance at G5Q%sth0as;Per the
manuf acturer's product data sheets. [Cy5 dye] =(A650)/ 250000,

[ protei n] =[ A280- (0.05 x A650 )] / 170000, (D)P) final 25 =[dye]/[protein],
(DP) final =[0.68 x (A650)] | [A 280- (0.05 x A650 )]. Cy3 / Protein

rati os were cal cul ated using nolar exti’nction coefficients of 150,000 M
"cme at 552nm for the Cy3 dye and 170000 M''crn' at 280nmfor the protein
are used poteid Rbdligx alfpd @lublhedgrdeit wid @ntrifageccartgoig do femovelvellatms or bance

of the dye_at 280nm 30 (approxi.mately 8% of the absorhance, at 552nm ). [Cy3
dye] =( A 5%&Pris padeRinsp ubifl%ﬁ#ﬁﬁ%%ﬁ?ﬁ%&“&dﬁﬁweﬁ%@y)“'ﬁ’e}e 170000, (DI P)
final =[dye]/[antibody], (DIP) final [I.13 x (A552 )] / [A280- (0.08 x

A552 )]. 3 COctober 2005 WO 02/ 081683 39 PCT/ GB02/01623 Ste 8: Determ nation
of pr ot ei Gomplek oustiums of prateinh frpimddoigeical spmpjes- werp dahelled with adhmresagnd| | ed

proteins were mxed.in equinol.ar.,appun b e -l N ratios

Gt er rh melde afeh i iibpiort P TR e SRPHEL 2as IS FeE A IS, fnold QUL 1

array th&htﬁ@ﬂtﬂ[lﬁh@c@@ﬁﬁaﬁhﬁ&ﬁmrﬁbﬁﬁmﬁ I%dlf]fmd molied td the techhigque sudifasx| bPBS,CI

pH 5 7.6 caontaining 0.Q01% Tween. e e protein mxture was incubate

at 30C f ordiokibelling, fhemplugpneseqmy ﬁﬁér &a%‘ﬁ?fa% %Wé&h?%&ﬁ?%%‘t%@a YK Pat ent

Appl i catigg, gﬁgpggf%%épﬁmégnpubl i shed). The slide was then rinsed with 10
xI' PBS,

slide vol unes pH 7.6 containing 0.01% Tween. The slides were
dried by centrifugation and imaged immediately on a comercially avail able

slide jmger using the,manufagturer! s .10 atin rocedures. The Cy3 and
&5 el PRGPISTEEE eibpdmaL s BT Gxg B ons Rab el Sherhtfoer o
mar ker prpg@nisa Bihtéchasd A0K).NDee theNaRf cWiiplek frbieth aXpireaehs i s sui tabl e
for simlarly prepared tissues or other biological, sanples, care nust be

t aken on wnpecdigiphie antbhad topeoptimised fangach typeafitiologicalsamgie. pinetdieallyi f f er ent
tissue t . ]Ql R: '&%i” LACSninD nt ent of
all prot gﬁﬂggm\%@%ggo er asﬁgb %ﬁgﬁsﬁﬂegﬁg{% o ti grs%@t.sa#ﬁtg%ggggﬁti al of
protein aimai;(ﬁgehﬂzﬁtyhéemgiﬁpmﬂa'ﬂsashchmhatm}m)ywqrembs{omgedr&cbgnisM/b}ia; a nuch

15 functional antibody. '

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 - -




needed tool. The problens with expressing, purifying, assaying and in
particular, attaching proteins to solid, non-porous surf&fswbdna¥®e al |
proved difficult problens to 20 solve. Through the novel exploitation of
the vectyp ol ogy described in patents US5723584, U

U859324336 5ﬁgagresent i nvention provides a nethod for ?ﬁi%%%zggﬁﬁtlon of
both antigen and anti body arrays that allow researchers to now, apply these
techni ques with greater success. 25 Al references nentioned in the above
specification are herein incorporated By reference. Qher nodifications of
the present .invention will be apparent to those skilled in the art w thout
departi ng chhicrhfién VEORAhERGH 55 Bf 5041 Oﬁhiglgxf)Q’Hefﬁt@t@{d Sutio WRqHA batedg

i nvention has been described in connection with the specific preferred
ermbodi mentreom tgmegsaiurefondl mingey with sonsiam gentircagiationt Lelpﬁlthrotm madt shoul d

ﬂlc))fjl ??c;?:%glnés{pa!r‘#tg% Eggﬁggré%pélﬁpﬁg{é@n? arr 3?@%%@%%9 | r?\"[/'teln | l)guswm ch

are obvi ousayn FHeonsndkithiee cecommichds ﬁpta:anarxe"rdnﬁluﬂlmimd prateindbyvdet hi n t he
scope Qf the fallaqw ng clains, sV-VO 4yVvl5 3 Octobey 2005 40 CLAI M5
GBCJZOlg pﬁ”ﬂ"@f‘%ﬁ“’d‘f&% Ane ﬁbﬂ'ﬁﬁreéf"}cgf Srembneshomndproeinsaytl pon ant | gens

or anti bo@bl@ﬁ‘hty i ﬂewww&%m@@dw kigdgig aad]ﬁg ah 8R&sO5f B tyéﬂnl t@t‘h@ s6REbA% I N @

reconbi nant cell, f'usi on protei n which conprises el (a) an antigen
or (b) an hamheﬁ@wwm FF inpefsndaretem, solulipadvasonenbatst for e firther hy miputestc0

am no -aci r,se n aci d Seauen f .SEQ 1D NO 1
LXi X71X3x5g<§%%f§g a;% %@@g&%ﬁ{% 4 lﬁa\ﬂ%t 20\ A ¢ §t° aé?%r{;vﬂ?' g(t,cur ring
am no aci amrmézmammmmonaf‘wwd}iewascms:brremﬁgecamlﬂg)tiﬁcmétho@bhsﬁluténan(1|9et:l)2I ne, |
vallnq I sol glne t rypt ophan, phenyl al.ani ne or _tyrosine, IS :
pheny 181 aff WaICH freedye s remaveddy vsraghtdnamiation ithsPvrd ‘Pf@d%l@lG‘R%%

al ani ne, g@jppi ne, serine or threonine, X6 is glutam ne or nethionine, X7
is isoleucine, nethionine or 15 valise, Xg is gh tarnic acid, Iéucine,

val i ne, tyrosine or isoleucine, Xg is tryptophan, tyrosine, valine,

phenyl al Q%Q%hall fy%?ﬂr&gma(%i l%gl) W ies lem%g ag( .i‘ocholwss g % rtlr})%to rthaeI l!agelecf curring
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)].




am no acid other than aspartic acid or glutamc acid; where said peptide is
capable of being biotinylated by a biotin |ligase at the Bysibezl0ési due
adjacent to X6; (ii) biotinylating said peptide of the fusion protein at
the | ysi#gr4884:due adjacent X6; 20 (iii) isolating theppiyRighphgsed fusion
protein; (1v) applying the biotinylated fusion protein to an avidin or '
streptavi din 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, carryi ng3 out steps(l) to (iv) the 25 desired
nunber of times to forman antlgen array, or (b) where the fusion protein
conpri sesSte ) ESEIPN Us fihgdt mrayai d protein, either

prior to T | | i df t d

bi ndi ng c?xsaéhelfﬁdsmrﬁ&égér@uedﬁo%n‘%k?%Fﬁaeaf R R BR SRR
the peptlrﬁfé@w’é%ﬁ&&%&m& SIBC 186k1 JfrtRiureliva ihihaBA datigaAsp Ala On
Lys Met rp Asn H's Arg (SEQ ID 30); AVENDED SHEET - 30- 06- 2003 -

%?2016 anamea:%th@ta@a paaviously esn tigsad With sevesalglide Aphumastof E:P%"H“E |e 3 B/r
Asp (SEQ T FESNC ;@@Tgt‘)\?%%‘?%s %bﬁée%ﬁfg?ﬁ? aihdhed i M%bsalrﬁ?tl\@a? yroAg
i w@wq e Ty
ThrJ Al a % M e?é"@ﬁ ﬂ@%’lﬁ‘@"’?“ﬁ&‘ ]gn@dé"ﬁhﬁleé qlgé‘i ]J%z Met Glyu-
“Ju phe @;‘J@% %EBAF"%V‘@‘N%? Y e Qe e o e S o

Al a Met Lmsnd’rhtelﬁou a\mmrﬂ'erptallyavzﬁlable(%@mermabw m@hufagpuer a Leu Leu
Gu Ei Phoepex"bé% %g procer?u:es Lﬁe E/E § LCF E‘yg- )(abeflae:ci'l pll_lc;tesml‘%os(zvereQanaE)ysehlo 57) 20

normalised to a number of marker proteins such as actin and GAPDH. While this

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 rlow-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.




- Net Al.a Ser Ser Leu Arg G n.Be Leu Asp Ser Gn Lys Met Gu Trp Arg Ser Mooy

Ala Ay Gy Ser (SEQID NO 73); Met Ala His Ser Leu Val BrmioBe203e Asp Al a
GnLys Ile u Trp Art Asp Pro Phe Gy 25 Ay Ser (SEQ 1D NO 75); Mt Qy
Pro Asp Leu Val Asn Ile Phe Qu Ala Gn Lys Ile Qu Trp Iis Pro Leu Thr Ay
Gy Ser (SEQ 1D NO 76); 30 Met Ala Phe Ser eu 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 2005 42 Met Al a (@ y Leu Asn Asp Ile Phe Qu
Ala Gn Lys Ile Qu Trp Hs Qu Asp Thr . dy Gy Ser (SEQ ID NO 78); Met
Ser Ser Tyr Leh Al aA big@hdofBan ' l)e Trp.Hs Ser Ala Tyr
dy 5 dy Ser (SE |5> NO 79); | ;én ﬁlhgy%@"k‘f{‘zs?Pl‘i?‘%#‘i‘w%%f‘é‘s%an@qﬁm;a
"G n Lys Met G%’ﬁ‘?‘ghﬂ §omprisipg theptepsofl y Gy Ser (SEQ ID NGO 80); 10 Met Al a
lle. du Trp Ills Val Ay Lys

Gn

Gy Ser Leg S shés . Al in_Lys . .
dy dy Ser ?25%&?%\?“%&@‘%@“@ %ﬁ@% REpteirswhioh somppises cithBhé) Aap Al a
G n Lys Be G antfggn oAr(y) 4d antiblody Gindi r 83),: t Ala Gn
Arg Leu Phe Hi 'dgl G ikeu ASp A G E@L%/fgtegé%% ﬁr“’r{f‘ﬁgﬁi"[@@gﬂl)&bL QmEng - g y
Ser (SEQ ID Rlisj‘: Ayeh RetdE comprisesapamise agid pequrencdef $HO IBNOAl 2 G n Lys
Met Gu Trp Arg His Phe Val 20 Ay Ay Ser (SEQ ID NG 85); Met Ala Trp Ser

Leu Lys Pro Ik‘e Phe Asp Ala On Lys Ile Gu Trp His Ser Pro Ay Ay dy Ser
(SEQ 1 D NO 86} mﬁmmm Leu(SEQIqu)hg Leu Asp Ala G n Lys Be
Gn Trp He Arg Asp Ser dy Gy Ser (SEQ ID NO-87); and . ‘

| whére.)f[; is a naturally occurring amino‘acjd, X is any naturally 6cpmrihg amino acid
) : ~ other than leucine, valine, isoleucine, 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, X5 is isoleucine, methionine or
15 valine, X; is glutamic acid, leucine, valine, tyrosine or isoleucine, Xy is tlyptophar-l,
1yr(-)sine, valine, phenylalanine, leucine and isoleucine and Xy, is any naturally occurring
-amino acid other than aspartic acid or glutamic acid; where said peptide is cépable of
being biotinylated by a biotin ligase at the lysine residue adjacent to X
(ii) biotinylating said peptide of the fusi i 7 idue adj
20 (i) isolating the biotiiyfated fusi;:m p:oz;imtem et adicen B
(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 different antibodies or binding
fragments thereof’ o '

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




330vB6-20038 - eg Ser Leu Arg Gn lie Leu Asp Ala Gn Lys Ile Gu Tip Arg@gggom
Rro Leu Ay dy Ser (SEQID NO88). 3. A nethod of form_mgcta%rﬁosay of

pr ot eins selected fromantigens or antibodies; said nmethod conprising the -
st eps of AMENDED SHEET ' 30- 06-2003 3 Cctober 2005 sequence sel ected from 43

(i) expressing in a reconbinant cell, a fusion protein which conprises ‘
either-(a) . an antigen or (b) an antibody binding protein, fused to a

pepti de havi nd.eupshoAlaMledhicrGiu Al M Lyt Met RhaDyiestr GIH eSEQIDNNOIIY: at | east
13 am no acids, which peptideconprises the Leu Qu G?S %gl Asp 3g’gr Thr Ser

Ser Ala lle Phe Asp Ala Met Lys Met Val Trp Ile Ser. Pro Thr @u Phe Arg
(SEQ ID NO 14ky oy GH{I¥ PAS B51d\A% RRPLGE Nef Gy L&Y é’gﬁ 111% g. A

Met Lys. Met Qu \C/]g, yr 10 Asn Pro G% Gir?iqus é?%glf ]%(gI]:% qﬁg 15)

Ser Lys Cys Ser Tyr S’er H's Asp Leu Lys Ile Phe Qu Ala G n Lys Met Leu Val

g;f 25[) Alg'pr Gtgﬁlﬁé\ﬂrj gﬁ’ebﬁbw{;&#ﬂ%@fﬁ% %@%@é&%@@ i?[}

Thr (SEQ I D NQ17); Ser Tyr Met Asp Arg Thr Asp Val Pro Thr Ile Leu Qu Al a
Met Lys Met uleu Hs Thr Thr Pro Trp Ala Cys Arg (SEQ I D NO -18); 20
Ser Phe Pro PreP SerAspdle PhoAsp Alg Met Iy ¥abhyr ol GIn (BEQUINGER9); Tyr

- Val he Thr (SEQ ID NO 19); Ser Val val Pro Qu Pro Ay Trp Asp Ay Pro
-Phe Qu Ser Met Lys Met Val Tyr Hs Ser 25 Ay Ala @n- Ser Ay @n (SEQ
| D NO 20) ; ValewysGly lebheGin SadVEr DysMet Gluol'yil EhrlAda MM¢SPOIDN®: At Lys
Met GQu Ptbe Val Thr Ser Val On The (SEQ ID NO 21); . 30 Asp Met Thr Met
Pro Thr éy Met ThrLys Be Phe Qu Ala Met Lys Met Gu Val Ser Thr (SEQ ID

NC. 22) ; . Leu Glu Gly Ile 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




ANENDBIZR(RIEET ° 30- 06- 2003 G B020164" 3 October 2005 44 Ala Thr Ala @ éﬁﬂBO?E

Pro Leu
Asn Lys
Thr Val
Il e Phe
Ser Lys

Ay (SEQ ID
“Met

. Met Lys
~Ala Gn
Leu Lys
Met Lys
Gy Mt
Al a Met
Phe G u
Phe Asp
Leu Gu
Met Phe
Pro tle
AVENDED

Hi s
Al a
Leu
du
Leu

Lys
Met
Met
Lys
Lys
Seb
Al a
Al a
Asp
Phe

SHEE

G u Pro Asp He Phe Lou Ala Met Lys Met G u Vahk oMgber 2088p Val

Ay Gn (SEQID NO23); Ser Met Trp Gu Thr Leu Asn Ala G n Lys
Leu (SEQI[) NO 24); 5 Ser H's Pro Ser Gn Leu Met Thr Asn Asp
Ay Met Lys Met Leu Tyr His (SEQ ID NO 25); Thr Ser Au Leu
AspAIaThrIIePheAIaAIaI\/bt42LSI\/EtGnTrpTr 10AsnPro

e At Qi ol Bl Al At G AR An 158 BE TS éi%/&qu&b?iﬂv

Méily IGiy Sér (SEQ §D 380:785EQ | D N031) Leu Ala. Gy Thr Phe GQu AI a
Ala Trp Hs Qu Hs (SEQ ID NO 32); Leu Leu Arg Thr Phe G u Al a
Asp Trp Arg Asn Ay (SEQ ID NO 35); 20 Leu Ser Thr Be Met Qu

Melet BéF Skt ByrQ ' ' Gu
MBt G N Tr Asér?%?g,r%ﬂﬁm"g@'@ﬁg'gg%ﬂe §§*’£’? s d%%i\ﬁg@g%%ﬁﬁe
vExly Bers(SH IVAO:T9 Arg Gu His (SEQ ID NO-40): Leu Leu G n Thr
Met Lys Met Qu Trp Leu Pro Lys (SEQ ID NO 43); Val Phe Asp Ile
G n Lys Val Val Thr Leu Arg Phe (SEQ ID NO 44); Leu Val Ser
cMet Wit Ly aldVbéu GInLys Be Lats GRhAlL @kt 13084 Glul‘i@B%NgSer Y Pb U
al\/bt Lys Met Asp Trp Arg Leu u (SEQ I
TGyieﬁéb%erﬁﬁ EBYOB0)5' 3 October 2005 45 Leu Gy Gy lle Qu -

Ala On Lys Met Leu Leu Tyr Arg Ay Asn (SEQ ID NGO 48); Arg Ser Pro lle Ala
Gu lle Phe Au Ala Met Lys Met Au Tyr Arg Qu. Thr (SEQ ID

10

15

20

Met Ala Gly Ser Leun Ser Thr Ile Phe Asp Ala Gin 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);

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
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

Gly Ser (SEQ ID NO:86);

25

30

Met Ala Leu Gly Leu Thr Arg Ile Leu Asp Ala Gln Lys lle 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:838).

3. A method of forming an array of proteins selected from antigens or antibodies;

said method comprising the steps of

AMENDED SHEET




Np-BB)2008 G n Asp Ser Be Met. Pro Be Phe On Ala Met- Lys Met Ser Tip H sG¥2016: .
Asn (SEQID. NO52); Asp Ay Val Leu The Pro Be Phe G u A acbiRiz2bys Met Ile -
Arg Leu u Thr (SEQID 10 NO 53); Val Ser Arg Thr Met- Thr Asn Phe Qu Al a

. Met Lys Met Ile Tyr H's Asp Leu (SEQ ID N054); 15 Asp Val Leu Leu Pro Thr

Val Phe Gu Ala Met Lys Met Tyr Ile Thr &T(SEQII) NGO, 55); Pro Asn Asp

Leu Gu Arg Ile Phe Asp Ala Met Lys Be Val “Thr Val H's Ser (SEQ ID NG 56);

. 20 Arg Asp V g ﬁzsé{ﬁé mq tbcbﬂnﬁmﬁhﬂcfﬂ 4 f¥ich ]Blbteld-w&di&bm'ﬁﬁ&esﬁnheiﬂ/@) & u Thr
(SEQ I D NO 58); Lys Leu Thr Qu. I'le Phe Qu Ala Mt e n Trp
Thr Ser Gy (askeyn @(b)z@ %!@11299)( binding protpifyseddp a Rephigq hevipg uw%’éocalﬂmSer Met

Lys Met Gu HA5h §Eﬁ% $93 AhinARpridEorhbriscdihe Th!
Phe Ala Al a :3&‘;&5@5? off et ‘}’@‘Es”%z‘ Y m{'ﬁ%@‘?} é’%? Aot
-30- 0672003 3eqzhchsiec@Diomd 802016 46 .dy Leu Pro Len An Asp lle Leu
~du Ser t Lys Be Val Met Thr Ser- Ay (SEQ-ID NGO 62); Arg Val Pro Leu Qu-
Alalie e Qu dy Ala Lys Met Ile Trp Val Pro Asn Asn (SEQ 5 ID NO 63);
E’gé QMletD | :\Ieo 3260 (Hh (Gl W4 ASS Ber TBr SiriSeflAta II/EPhé ASp Wi MeYEy?M%:tW THS HeGel

Pro Thr Glu Phe Arg(SEQIDNO 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 (SEQID 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);

AMENDED SHEET




1801062008 Gy Leu Pro Ala Met Phe Qu Ala Met Lys Met Qu Tip Hi s ProGceeReoisa: .
{SEQ I11) NGO 65); On Pro Ser Leu Leu Ser Ile Phe Qu Al a bekwbysoobet G n
~Ala Ser Leu Met (SEQ ID NO:66); 15 Leu Leu G u Leu Arg Ser Asn-Phe GQu Al a
Met Lys Met Qu Trp Gn Be Ser (SEQID NO67); Asp Qu GQu Leu Asn @n lle
Phe Gn Ala Met Lys Met Tyr Pro Leu Val Hi 4VaI Thr 20 Lys (SEQ ID NO 68);
Ser Asn Leu Val Ser Leu Leu His Ser Gn Lys Be Leu Trp Thr Asp Pro On Ser
Phe Ay (SEQlaEINAIZ@ly Pr@bed His GlueProcaspHilesPAIuiia MaULAMe GR GhI'VAY S
Val Gu Leu T ?r&v% Ny Ser_ Sey &li)SEﬁilD NO 71); Ser Asp lie Asn
Ala Leu Leu SP YA Thy4snlgs AleGlydyin € NGH23):( SEQ ID NO. 72): 30 Met Al a
The G n Leu Cys Lys Ile Phe Try Ala On Lys Met CQu Trp Hs Ay Val Ay Gy
Ay Ser (SEQ ID NO 81), and; AMENDED SHEET - 30-06-2003. GB02016 3 Cctober
2005 47 Met SgraMetsisp Ay Theliew\Asn a Gin byd Eir GlLeAllzu@EQHENGER4)E U Trp
Hi's Pro Hgss Lys dy Ay Ser (SEQ ID NO 89), where said peptide is capable-
of being Igi otinylated by a biotin ligase ; (ii) biotinylating said peptide
of the fusi orSepiti$ PigSer &ih Liei: MétSihir Alsh¥gpTieePHel Glui Gy INEteIty sTNIS 0éh PYOLR! N;
(iv) applyin he biotinylated fusion protein to an avidin or streptavidin
coat ed non- 3§ QD N rt; (v) forming 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 (iv) the 10 desired nunber
of times to flbrSeatieba Spriyaleayispokla(lhy HefPhe dts Ada Mes Lon Mot @iriTip T

conpri ses,an ,antj b el ytein, applying to said protein, ei tr%er
prior toigr gﬁ??@ﬁéﬁ%@@#%&&ﬁural ity of different antibodies or binding
/‘) . . . : .

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);

AMENDED SHEET




fBe@ep003t hereof . 15 4. Anmethod according to any one of clainms 1 to ggoogis: -
wherein the fusion protein further conprises a second pepig.fs.rs@guence :
capabl e of acting as an affinity :or detection tag sequence to the fusion
protein wherein the sequence conprises between | and 30 am no acids. 20 5.
A nmethod according to claim4 wherein the second peptide sequence is fused
to- the end of the anmino acid sequence of $EQ ID NO 1 or the peptide of

claim3. 6, A4p iﬂ.ﬂaQG | jpn t e ide.
sequence is fuseﬁnfglﬁgﬁgﬁlgpposh%@%elﬁfg{%énggjn%gg(gﬁ%rf@%e% @%ﬁ@j‘g@ndi ng
protein to which the amno acid 25 sequence of SEQ ID NO I or the peptide

of claim3 is,fuseq, 7 ; hod.accqrdi.ng t0 a ape, of cl aj 4 to 6
wherein at | g%gg(uﬁ?fﬂ’éoQﬁéﬂﬁ%%&ﬂegﬁuhgﬁﬁégﬂﬁ%téﬁ[{%égg f}iig%hrs(%(é@di ne.
30 8. A nethaogoangording to claim7 wherein the peptide sequence tag has
the formula Hs-Xin which Xis selected from-Ady-, -Hs-, -Tyr-, -QAy-,
Trp , -VaP-, -Leu-, -Ser-, -Lys-, -Phe-,Mt-, -Ala-, -Au-, -lle-, -Thr-,

ont ober 2005 3% Sep e pro o8 (s BNl S R e VHASHSEED
sequence tag NM@$2):he formula Y -Hs. 10. A nethod according to claim?9

wherein Y is selected from-dy-, -Ala-, :Hs-, 5 and -Tyr, . 11. A nethod
according to any one ofthe preceding clains wherein the reconbi nant cell

- expresses bi g1, 18A3 20 PFb B8 Phi (Glu aTs Ret E?%ﬁ%éiﬂ? %g%gr(ﬁi%gﬁﬂgglﬂ otin

such that biotinylation occurs in vivo In-sa

accordi nd0t oN®:88In 1 | wherein reconbinant cell expresses biotin. 13. -A
met.hod according to any one-of the preceding clainms wherein step (iii) is
ef.fect ed using a further antibody or a binding fragnent thereof which is

speci fic for ViahSerlorg7ERt MEETR ASERhd GrNdlalMer Ly Niet BEPY HR A GASEQID
NO:54); ‘ -

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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12’13.0"_0.673% hod according to. anyone of claim4 to 10 wherein step (iii)GB02016:
gffected using a further antibody or a binding fragment Bkelbad05 which :
is. specific for the said second peptide Sequence. 20 15. A-rmethod:
according to claim 13 or claim 14 wherein said further antibody or binding
fragment thereof is inmmobilised on a columyg nagnetic bead or | oaded into a
pipette ti EQEZS 15. A nmethod according to claim 15 wherein bound fusion
protein is subdelaeRialen GindAslloles fidv SecMeyLyd e Wil MenTht Sa@Gly (SED W
nmet hod accordwﬁi)o claimany one of claims | to 12 wherein in step (iii)
the fusion proteih is isolated using a separation material which
. releasably binds biotin. 30 18. A nethod according to claim17 wherein the
separation material _is a nodjfi version of avidin or streptavidin, which
~ has | over affM@?rai%ﬁﬁi a#ﬁg’ﬁe@pi%mmm@lﬂm\w@m Asn SSEQDED
SHEET 30- G6- 20982633 COct ober 2005 GB02016 49 19. A nethod according to
claim 17 or claim 18 wherein the separation material is attached to
magneti c beads or pipette tips. 20. A nethod according to any one of clains

17 to '18 wh IR gt fuslon RroLei Nl uted fr t he separation
material by ?{'ér%ﬁnge%%g% %g‘y%%ﬂﬁ’&@Agil?%e?k’sﬁ?%%g}@c‘@ﬁgﬁé?‘{ SERYDone
of the precedW®g4gl ai s wherein sone areas of the coated support used in

step (iv) are blocked to prevent binding of the fusion protein thereto. 10
22, A nethod according to any one of the preceding clainms wherein the

- bept i de 19 3 L4RIRLICIS 13 1S AN PRE AR A MEP ) et € 1 HRBIS SR (680 Th"

to claim 22 wherein the peptide IS 0
) NO: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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1309G-2093 Asn Asp lie Phe Qu Ala Gn Lys Ile Gu Trp H's Gu (SEQ ID GB02016
2). 24. A method according to any one of the preceding cl aiomsben@sei n t he
fusion protein conprises an antigen. 25. A nethod according to claim 24
wherein an antigen library is used to create the array. 26. A nethod
according to any one of clainms | to 23 V\,herﬁi n the fusion protein 25
conpri ses an antibody binding protein. 27. nmet hod according to claim 26
wherein the adféthild\AshiArdilrg Als Oyelle Lied G0 AIL Gin I9¢ e GhPTHS HisPrd.HiBTQ/sei N
G and Protei nGlH. 0 28@@ rre&ho_g according to claim 23 wherein the anti body
bi ndi ng prot e Fi INQG$ure of Protein A Protein Gand Protein L.
AMVENDED SHEET +; kd o : : : %};rl’ﬁa 29, A net hod
according to 23%%%‘3% Hg?g%%g@%gtpgélg g\%ﬁ@?@i n heggﬁ??‘g%séy bi ndi ng
protein may béi¥hieténylatingtsaid peptide plibieifusomprotdie; N -t er mi nus thereof or it,
may be fused }.e..sald pept.ide.at.t.he C -termnus thereof 5 30. A nethod
accor di ngss'?o Qﬁ}lsgﬂagm%& %“‘Hﬁ”gs%g‘ls dlgr s wherein prior to step (iv),
- the identity @) ifpdyiay edsshtyidied figiorbpotedi © dnsavidin bl &G avidia codtelBbRO
~according to claim30 wherein the identity is confirmed using mass
spect r onet ry. PAIQUSSUPPATet hod according to any one of the preceding clains
wher ei n pr ot eg | | ' hre i -nept i de of
SEQ 1D ND 1 oy {anagRh b b st (6 e brofbnd G BE st WCGBER' 107 s
an internal o@hwhete the fuside [88tein’comyrived am antigen] Cryting Gutstaps €) o (ivhithe
pr ecedi ng cl aims (’]\herﬁi n fg#_not ﬁi j o nor mal i sation is carried out by detecting
the peptide seqHEhBRMPEPLHMESLQ IYALALRINEERAFRY.OT t o, 10 in the fusion |
pratei n whi cibpedheredtic BRidn PréfeRPéorRides i i iglaim
32./or claim IC;>(\’g§i\/\/t1er ein. t_her}ipg%%oe 1s dgit1 g@%&y&%ﬂ?ﬁé‘%ﬁﬁ%bﬂﬁ@t& shid
' * . 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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20 am antibody with a hi gh affinity for the said peptlde 35. A met hod GB02016 |

according to any one of clainms 32 to 34 wherein the prot-epReolp?0fEl i sati on
i.s effected by perform ng an i nmunoassay sinmultaneously with subsequent
anal ysis of a biological sanple using the array. 25 36. A nmethod according
to any one of the precedi ng cI ai s wherein4she avidin or streptavi in

coat ed non- porg)us s, a glass or plastics’
material . 37. ‘Jﬁ E accordi &%&Eﬂé{ﬁf(‘ﬁ%e ?P@“ﬂ?é%@ﬂ?@agm%fmrmmhl n
a further 30‘%Hmpt or | ayer |s provi ded on top of the foundation of the -
streptavidin |layer on the support. AMENDED SHEET u-ue-~uuij 3 Cctober 2005

51 38. A nethod according to any- one of the preceding clains wherein the

array conpriges f nomediod adhrdd tgbiafrﬁ@q’ﬁ; il Y 7 el@gteé%@gbrﬁlﬁo 1,f 8_;]39 A

met hod according to claim38 whérein eac prote| frei n
5 which the p B@“lncludlng SEQ ID NO 1 or the peptide of claim3 is
fused to the Ctermnus, and also in a formin which the peptide including
SEQID NO I or the peptlde of cIa|m3 |s fused to the N-term nus. 40.A

protein arraylhbt aArmeihbd/a@.:ofmh eslamCaife in
b| nd| ng bet mg%%%rﬂeb&g%&eg 'ﬁ'ﬂ L

10cl ai ns. 41. A_net hod det ectl n‘g
antigen, sai dcqlr'\ﬂﬁxﬁffﬁ"“i‘? ap¢ step (s eﬁ‘éd@d/ln)thapmswdeg)fbibtiIMcmﬁa@y

accor di ng to lﬁbﬁh}%ﬁ’&l@c‘:ﬁéﬂwvﬂ;@%'ﬁﬁfs@ﬁm ains or is suspected 15 of

contai ning an antii body in the case an array of step (v)(a), or an
antigen il¥ the case of the array of step (v) (b): and (vii) detecting

bound ant'i bo or he s ort. 42. A nmethod according to claim
- gvvher ein s'?l )eép (v‘?l ehﬁ)?]a&g? to&%&b{) Wharejn recrmbipans ol exggesses bietinod
ording to claim41l and claim42 wherein the fusion protein array
13. - A method according to any one. of the preceding claims whereiﬁ step-: (iil) is
effected using a further antibody or a bmdlng fragment thereoﬁ whlch 15 spemﬁc for the
15 peptide OfSEQID NO 1 or tlie peptide of claxm 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 ona 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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Coslg)t:_?‘rsfuzg %t o be nonitored for quality and /or the density of the protei®@B02016 |

during step (vi) and/or step (vii). 25 44. A nethod accoBdc@t:re@scl ai m 43
wherein the nonitoring is effected by detecting the peptide which _
.conprises SEQID NO |1 or the peptide of .claim3. 45. A nethod according to
claim 43 wherein array conprises -fusion prapeins which 30 further conprise
"a second peptide sequence, and nonitoring is effected by detecting the

presence of thd seBdnethpdgeearding de claie 7 ofplaineilR wheteis thesaparptiqn ingterial is
sequence conpL I Eg%do i aci ds. AVMENDED SHEET G B02016,"
30- 06- 2003 3 %gﬁe&%%%ﬁf& r}gp&%ldﬁgt hod according to any one of :
clains 1 to 39 or clains 41 to 45 wherein at |east sone of the steps are .
operat ed autogmti cal | 47. A..nmet hod accardin 0 claim46 erein all the
SFepe of the fHEi hoh mithod AisoRitl to S cesna ey fo 16 ahoisn teevoppoRERiS
conpri si ng arelaed foashheXepstaich RaRkEl By EHasggdhe PR ohliiBhs C terninus to a

peptide of 13 to 50 am no acids, which .conprises SEQ ID 1 or the
- peptide of claim3 49. A fusion protein according to claim48 wherein the

peptide of SER ID ' claim3 is .a pepti.de of SEQ I.D NO
BP0 At usi i proryhSd aockiid Pk e B e BeBldmg daifpaltcif Spe arcas of
conpri sing a thecsanet support usedin siep GO bloekahiogiteint bindfpaf tROfSRAYRBEEn t O
the fusion protein wherein the sequence conprises between | and-20 am no
acids. 51. A& protein according to any one of clains 48 to 50 wherein
the antilpgdy binding proteinis Protein A, Gor L or. a mxture thereof 20
52_ A nucleic acid sequence, which encodes the fusion protein according to
anyj one of @Rai m\ n@thag @tording 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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5530 WA Auclei ¢ acid accordi ng to claim52 wherein the sequence which en@ﬁ@%o”fﬁ

the. 25 peptide is of SEQ ID NO 9: 3 October 2005
GBCCTGAACGACATCTTCGAGGCTCAGAAAATCGAATGECACGAA.  (SEQ 1D NO 9) . 30 AMENDED
SHEET 3 COct ober 2005 WD 02/ 081683 SEQUENCE LI STI NG <110> Next Gen Sci ences
Ltd Auton, Kevin A <120> Protein Anal ysis50 <130> LRK/ P/ 130/ WOD <140>

10 6,<151> 2001-04-05 <150> @B 0131025,9 <151>
SOoL 1238 Ao BfenSiatcRitng (o finfuie OF siapns 26 s wheieip phe antibody binding
<213> Artifi cprateiBagy e Gitsed 23 fh saidibtidShilthe NSRARmuE &)ere%%ggif m3hd faséli to

am no acid <220> <221> SITE <222>
naturally OCCU[J %deat the C-terminus thereof.

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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Fsverus han Leu, Val, IGBP201€
<223>-Xaa is any naturally occurri ng amno acid other t _val,

Trp, Phe or TyryPCT/ GB02/ 01623 3 Cctober 2005 WO 02/ 081683 dictolier @882101623
<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> SITE <222> (7) <223> Xaa is

<220> <221> SITE <229> (8) <223> Xaa is Gy or Mt
foats Loots arE Met or Val <220> <221>

- <22 <223> Xaa is_|le,
;2%? <§§§i>( ??) <ﬁ§£%5?£(aa°ﬁéfd@&%° anggne Qgﬁhe Prepediag claies whegia them;s SI TE
comprises from 3 — 10,000 different fusion prateins. : _

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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RRPe-AAP) <223> Xaa is Trp, Tyr, Val, Phe, Leu or 11 e 3 COctober 2005GHED2016: :
02/081683 <220> -<221> SITE <222> (13) <223> Xaa i s any Bacdbabboy s
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 Xaa Xaa Lys Xaa Xag, Xaa Xaa 1 5 10 <210> 2 <211>
15 <212> PRT <213> Artificial Sequence <2Z20> <223> Description of.
Artificial Seguenca:mEebliabcorime toiagy e ffotalme iing 30usichimpt bted Hwhéfde ap
Ay Leu Asn Asp Ile Phe Qu Ala Gn Lys Ile du Trp Hs Qu 1. 5 10 15
<210> 3 <21isashsqme okthestepoRpe epefaied atpmpticallyy sequence <220>

PCT/ (B02101623 <223> Description of Artificial Sequence: Vector pAN-4

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 mixturé 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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3 October 2005 WD 02/ 081683 PCT/ GB02/ 01623 4 <400> 3 gtttgacagc ttatcatcga
ctgcacggtg caccaatgct tctggcgtca ggcagccatc 60 ggaagct gt § Ogobdr @96t gt

.gcaggtcgta aat cactgca
gttttttyoypoeyasat cat

taattcgtgt cgctcaaggc 120
aacggttctg gcaaatattc 180

t aat cat ccg gct cgt at aat gt gt ggaat t gt gagcgga 240

cagaccat gt ccggcct gaa
gcgccgagcet cgaggat ccc
ttcagcctga tacagattaa
ggcggcagta gcgcggt gat
agcgccgat g gt agt gt ggg
aaaacgaaag gctcagtcga

cgct cLerd.One AH-A088CARARGICCYgY agcggatttg 660

cggagggt gg cgggcaggac

cat cct gacgPgetygietitt A

cattcaaata tgtatccgct

aaaag a_gt at.gagt at
ttet ggcﬁﬁchg 5 l?f?’%ag&’s

cagttgggt g cacgagt ggg
agt t t LeYHC LRLAFANRARS
gcggtattat cccgtgttga
caga-' gact tggttgagta
.t ggcakyawa. gt aagagaat
- caact tggft ctgacaacga
gggggat cat gt aact cgcc
cgacgagcgt gacaccacga
t ggcgasss-acstddetel.ag

{Suagstdt “Banest ot

<150> GH 0131025.9 -

<151> 2001-12-28
<l60> B89

<170> PatentlIn Ver;
<210?q1

<211> 13
. <212> PRT

cgacatcttc gaggct caga 300
gggt accaag cttggctgtt 360
at cagaacgeceagaagcggirend 20
cccacctgac cccatgccga 480
gtctccccat gcgagagtaq 540
aagactgggc ctttcgtttt 600

720
780
840
900
960

gcccgceccat a aact gccagg
ttgcgtttct acaaactctt
cat gagacaa taaccct gat
%gaacatttc cgtgtcgccec

cacccagaa acgctggtga
ttacat cgaa ctggatctca
ttttccaatg atgagcactt
cgccgggcaa gagcaactcg
ct caccagt c acagaaaagc
tat gcagtgc tgccataacc
t cggaggacc. gaaggagct a
ttgatcgttg ‘ggaaccggag
t gcct acagc aat ggcaaca
cttcccggca acaattaata
gctcggccct tccggcetggce
ctcgcggtat cattgcagca

2.1

<213> Artificial Segquence

<220>
<221> SITE
<222> (2)

<223> Xaa is a naturally occurring amino acid

<220>
<221> SITE
1<222> (3)

gcactcccgt tctggat aat
t gaaat gpgrGBgidigaraat
t aacaatttc acacaggaaa
aaat cgaat g gcacgaaggc
ttggcggat g agagaagat t
t gat aaaaca gaatttgcct
act cagaagt gaaacgccgt
ggaact gcca ggcat caaat
atctgttgtt tgtcggtgaa
aacgttgcga agcaacggcc
cat caaatta agcagaaggc
tttgtttatt tttctaaata
aaatgcttca ataatattga
ttattccctt ttttgcggca
aagt aaaaga t gct gaagat

1020 acagcggtaa gatccttgag
1080
1140 gtcgccgcat
1200 atcttacgga
at gagtgata 1260
accgettttt 1320
ct gaat gaag 1380
acgttgcgca 1440
gact ggat gg 2500
tggtttattg 1560
ct ggggccag 1620

ttaaagttct gctatgtggce
-acactattct

acact gcggc
t gcacaacat
ccat accaaa
aact att aac
aggcggat aa
ct gat aaat c

223> Xaa is any naturally occurring amino acid other

than Leu, Val, Ile, Trp, Phe or Tyr




at ggt aagcc ctcccgtatc
aacgaaat ag acagat cgct
accaagttta ctcatatata
t ct aggt Gapo@digst tttt
t ccact gagc gt cagacccc
t gcgcgtaat ctgctgettg
cggat caaga gct accaact
caaatagtgt ccttctagtg
cgcctacata cctcgcetctg
cgt gt c2Ear 5@dfgct ggac

gtagttatct acacgacggg
gagat aggt g cct cact gat

gagt caggca actatggatg 1680
taagcattgg taackgbee2ys1740

ctttagattcg atttaaaact tcatttttaa tttaaaagga 1800

gat aat ct ca t gaccaaaat
gt agaaaaga -t caaaggat c
caaacaaaaa aaccaccgct
ctttttccga aggtéaact gg
tagccgt agt taggccacca
ctaatcctgt taccagtggc
t caagacgat agttaccgga

cccttaacgt om@lERiLEL231860
ttcttgagat cctttttttc. 1920

accagcggtg gtttgtttgc 1980
cttcagcaga gcgcagat ac 2040
cttcaagaac tctgtagcac 2100
tgct gccagt ggcgat aagt 2160
t aaggcgcag cggt cgggcet 2220 3

Cct obek 2005, WO 02/ 081683 PCTI GB02/ 01623 gaacgggggg ttcgtgcaca cagcccagct

tggag<gaac acct acacc
cgct t c¢éga Qgﬁ%&?ﬁéﬁ
agcgcacgag ggagcttcca
gccacghghg acttgagegt
aaaacgccag caacgcggcc
t gtt cteeet HgEgttatcc
Ct gat agegse (sggccgcagce
aagac atgeggtat

Got geadeet Ragracdhre
at cgct acgt gact gggt ca
Ctgacggggg tgtctgctcc
tctccg cat gt gt
agatca §Egcgcgaag
-_caaaaecuni(cgcggtatgg
tgtgagacea Qlageghl atey
ttcccgegtg gt gaaccagg
ggcgat ggcg gagctgaé&tt
gtcot tgebg attggcgttg
c9c00e9311 Jagt et cacg

<222> (B)

«<223> Xaa is Gly or
<220>
<221> SITE
<222> (10)
<223> Xaa is Ile,
<220>
<221> SITE
<222> (11)

<223>

<220>
<221> SITE
<222> (12)

<223>

aact gagat 2280
g €dgacaggt 2340

gggggaaacg 2400

acct acagcg tgagct at ga gaaagcgcca

at ccggt aag cggcagggt ¢ ggaacaggag
cctggtatct ttatagtcct gtcgggtttc

cgatttttgt
tttttacggt
cctgattctg
cgaacgaccg

2460
2520
2580
2640

ttctcctta 2700

gct ct gat g

t ggct gcgcec
cggcat ccgc

2760
2820
2880

gat gctcgtc
tcct ggeett
t ggat aaccg
agcgcagcga
cgcatctgtg
ccgcat agt t
ccgacacccg
ttacagacaa

agcct at gga
tttgctcaca
tttgagt gag
gaggaagcgg
caccgcat at
acact ccgct
ct gacgcgcec

aggggggcgg
ttgctggect

tattaccgcc
gt cagt gagc
cggtatttca
aagccagt at
ccaacacccg

gct gt gaccg

cagaggtttt
gcgaagcggc *atgcatttac
cat gat agcg cccggaagag
coalgLea6,.agagt at gcc
¢agccacgt ttctgcgaaa
acattcccaa ccgcgtggca
ccacctccag tctggecctg
ccgat caact gggt gccagce

caccgtcatc

Met

Met or Val

Xaa is Gln, Leu, Val, Tyr or Ile

Xaa is Trp, Tyr, Val, Phe, Leu or Ile

2940 accgaaacgc gcgaggcagc
3000 gttgaaacca tcgaatggtg -
3060. - agtcaattca gggtggtgaa
3120 ~ggtgtctctt atcagaccgt

3180
3240
3300
3360

acgcgggaaa aagt ggaagc
caacaact gg cgggcaaaca
cacgcgccgt cgcaaatt gt



gt ggt ggt gt cgat ggt aga
cttctcgcgc aacgcgtcag

attgct gt gg aagct gcctg.

acacccawoa2asmgs at t at
ct ggt cgcat tgggtcacca

gcgcgt ct gc gt ctggcet gg

. .gcggaacggg aaggcgactg

aat gagggea tcgttcccac
at gcgcgcca ttaccgagtc
gacgataety Sd¥yacagct ¢
cgcct getng (gycaaaccag

22999¢3a1.C y29GLOLL UGG GG

acgcaaaccg cctctecccg

<213><értificial
Vect or ﬁ

acgaagcggc
t gggctgat c .
cactaatgtt
tttctcccat
gcaaat cgcg-
ct ggcat aaa
gagt gccatg
tgcgatgctg
cgggcetgege
atgttatatc
cgt ggaccgc

gt cgaagcct
attaactatc
ccggegtt at
gaagacggt a
ctgttagcgg
tatgtcactc
tcecggttttc
gttgccaacg
gttggtgcgg
ccgccgttaa
ttgctgcaac

gt aaagcggc
cgct ggat ga
ttcttgatgt
cgcgact ggg
gcccatt aag
gcaat caaat
aacaaaccat
at cagat ggc
at at ct cggt
ccaccat caa
t ct ct caggg

cael.g. 3l p3aAA0aR; faaneaccct

cgcg%tggcc gattcattaa tgcagctggc

"t cccgact ggthamdengec &18t gagcgcaa cgcaattaat gt gagttagce
ctg 4203, 3 COctober 2005 WD 02/081683 6 <210> 4
Sequence <220> <223> Description of Artificial
5 <400> 4 PCT/ GB02101623 gtttgacagc ttatcatcga ctgcacggtg

<211>

ggt gcacaat 3420
ccaggabge®s3480
ctctgaccag 3540
Qg196869@R 5233600
ttctgtctcg 3660
t cagccgata 3720
gcaaatgetg 3780
gct gggcgca 3840
agt gggat ac 3900
acagtatttt. 3960
ccaggcggtg 4020
ggcgcccaat 4080
acgacaggtt 4140
g. cgaattgat. 4200
4204 <212> DNA
Sequence:

caccaakyet bestiggtftc af gipdgociatlcsEhenggadgot gieg fgt at ggct gt gcaggt cgt a
aat cact gca, Laatt 6ol Ak ; GYH.caa09¢.4AQ gcactccecgt tctggat aat

gttttttgcg' . ccgacatcat aacggttctg gcaaatattc 180
taatcatccg gctcgtataa tgtgtggaat tgtgagcgga 240

t gaaat gagc tgttgacaat
taacaatttc acacaggaaa

cagaceab@t 1ccggcct gaa cgacatcttc gaggctcaga 300 aaatcgaatg gcacgaaggc

gegeeggade, tedagoates £9994a56a% A°4hI9ALIk 350,

1 5

<210> 2
<211> 15
<212> PRT

<213> Artificial Sequence

<220>

10

<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

1 5

<210> 3
<211> 4203
<212> DNA

<213> Artificial Sequence

- <220>

10

15

<223> Description of Artificial Sequence: Vector pAN-4




t aaat gc

‘tttggcggat gagagaagat tttcagcctg atacagatta_aat cagaacg cagaagcggt 420

ct gat aaaac agaatttgcc
aact cagaag tgaaacgccg

gggaact goa:aggeat caaa
tatctgttgt ttgtcggtga

t ggcggcagt agcgcggtgg tcccacctga ccéertoyge®s480
tagcgccgat ggtagtgtgg ggtctcccca tgcgagagta 540
t aaaacgaaa ggctcagtcg aaagact ggg G&itbégeldik230600
acgctctcct -gagt aggaca aat ccgccgg gagcggattt 660
gaacgttgcg aagcaacggc ccggaggnt-g gcgggcagga cgcccgccat aaactgccag 720
gcat caaatt aagcagaagg ccatcctgac gtatiggcctt tttgcgtttc tacaaactct 780
ttttgg&é&;%tttctaaat acattcaaat atgtatccgc tcatgagaca ataaccctga 840

C aat aat attg aaaaaggaag agtatgagta ttcaacattt ccgtgtcgcc 900
ctt at ottedachyt tHtgteafcoatdtorgegdty cataghtydtt gotyraceT aygagargetagt g 960

aaagt 3aaagt-al G dARA ot GRALLOLEL S0AGdA09. 0t L3eat (R ARl ggatRt C 1020
aacagcggt a agatcctgggaggg%tttcgc cccgaagaac gttttccaat gatgg cact.108.0

ttt aadgtTCrYctatet GHE¥E ETRCHET P RYEELYFER* TG4 @t c 1140
got cgeagoaghac agt efdcrat cagasigre $éggtigagtoegiggast agtgangagamaay 328
cat ct t at

racactaiaa ELO AR AR T000097 Lok acal Rk aeel SRR T 1a20
t t gcaCAREHPHYJFIRIEAIE JICIFeIIGE eIF9gaAt et PIGRTAARE FFavHtEEaatt§aa 1380

gccat AEERAGACHAGIFILA L GRCAGEACH AL BGELALAYL CARLIYE AdEaRAGHE tgegc 1440
acttactcta %cttccc gc_aacaattaat agactggatg 1500

aaactattaa ct %% qggt

gaggcéa%"tae?aS‘é‘gt 8%aé’§°5c9@§8??a@ta FEPTEHECETITEIT G5 GH 1At t 1560
gct gakaecrgasdtygagewmygot gagegtwyg $oistgeymyt atttioatrtyc agoagatggdgoca 1620
gat 99,3806 4Ll oA AL CAAgLIALE {Aa%a g9 L?&fi AQ9c. aactatggat 1680
gaacgggataggacggatc catgagat%g ?\%cctgg%%baa tagggattgtgféacf%tca.1740.
Cct obéFc%GSt‘V\BchgZJ%@Ba FIERREF PRI EBEI T BT BT hAGPYI2 ALY atat
act tt agadticgged ahaaaagcet t@ahyddtha addgtagpaggcddfi0at Al-atagahga 7@gat cctttt
tgataatgctc accaaaa tccettaacg tgagttttcg 1860 ttecact t cagaccc
ot agancaeBr035EAAAR. CRELLAAEY SR Pediieot EREIPES B, oToctt
gcaaatbdatattabtheirgats Aot gyt YUPELreAatt gatupRpcas rgyeataaly %gct accaac

tcttt EL&Q&t@&QQﬁ:%@gQ%&EQ@&%@Q @%QQ@&Q‘I 8c24Qttc cgtgtegeee 900 '

ttattcecctt
aagtaaaaga
acagcggtaa
ttaaagttct
gtcgeocgeat
atcttacgga
acactgcggce
tgcacaacat
ccataccaaa
aactattaac
éggcggataa
ctgataaatc
atggtaagece
aacgaaatag
accaagttta
tctaggtgaa
tccaétgagc
tgecgcegtaat
cggatcaaga
caaatactgt
égectacata

cgtgtettac

ttttgcggéa
tgectgaagat
gatccocttgag
gctatgtgge
acactattet
tggcatgaca
caacttagtt
gggggatcat
cgacgagegt
tggcgaacta
agttgcagga
tggagccégt
cteecegtate
acagatcgct
ctcatatata
gatccttttt
gtcagacccce
ctgctgettg
gctaccaact
ccttetagtg

ccteogeotetg

cgggttggac

ttttgectte
cagttgagtg
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

acgctggtga
ctggatctca
atgagcactt
gagcaacteg
acagaaaagc
atgagtgata
accgocttttt
btgaatgaag
acgttgegea
gactggatgg
tggtttattg
ctggggecag
actatggatg
taactgtcag
tttaaaagga
gagttttegt
ccttttttte
gtttgtttgce
gcgcagatac
tetgtageac
ggegataagt
cggtcggget

960

1020
1080
1140
1200
1260
13220
1380

1440 -

1500

1560
1620 .

1680
1740
1800
1860

.1820

1980
2040
2100
2160
2220



" tcgtgtctta ccgggttgga

" CCaaaaactg tccptctagt
ccgcctacat acctcgcetct

gt agccgtag ttaggccacc
gctaatcctg ttaccagtgg
ct caagacga tagttaccgg
acagcccagc ttggagcgaa
agaaagcgcc- atgcttcccg aagggagaaa ggcggacagg 2340
tatccggtaa gcggcagggt cggaacagga gagggcacga gggagcttcc agggggaaac 2400
gcctggtatc tttatagtcc tgtcgggttt',cgCcacctct gacttgagcg tcgatttttg 2460
t gat gct cgt c c t g 2520
ttcct 8%%%%%%9%&9 %’8’%%“??% ?S%?%-‘gg g%tgt@%%t%t g4 3%8‘% gtg%:tc%%%%%ét% P90 2280
gt ggaradEEagtatuasegeIT tAPaSAHA PRTLHATLEC HITHREHIY FaEFTEEAacg4atec 2640

gagcgtgagfgfatagg etaeffgggfz@%ggaaﬁee W&@@%ﬁ@ﬂ«g&@%gdﬁdﬁfbﬁﬁb: g;ggl
acgcatc cggt a C_acaccgcata cactc tca caa C
gccgcﬁf%%ttagﬁﬁggﬁ‘éﬁtﬁcf agézﬁgg%t%g ?%958%%506‘3? ﬁg‘f%gﬁ?%ttgctttgﬁ%% nggc 2820
CCCgagaopt cgor aggascyg Glugatyrges Trirgactyycaddughadcgttetteegge #56eg

2880
Ctt acagach -280c 9L 9akt-0itksca9da Qldeald Yyl fR0a00k s deeREs Bsgat 2940
caccgaaacg cgcgaggcag cagatcaatt cgcgcgcgaa ggcgaagcgg catgcattta

actt caagaa
ct gct gccag
at aaggcgca
cgacct acac

ctctgtagca 2100

t ggOgatcazyys 2160
gcggt cgggce 2220

t gaacgoged2ekisegt gcac GYAAEBBAFE32280

tacct acagc gtgagctatg

3000 -
cot t g&BsRiEaatT GaREGICYCAAIATERP TOERTI%t GCHTATH 582 FeEEYFE4Ba 3060

_ gag% C?@fdfg?tﬂﬁ@w@it@agﬁ?bgﬁéﬂ@@ ﬁ@:aéaﬁc@iﬂ gaigogadtgtcgaagagd a7ge 3%5080
cggtgtc atca cee cGag, cc a :
e s Y R L R L R AT R S T
acaacaegtfagtiy ggaecrataagicegttayct YAUrHRRIyt vagesatet teertgracygéett | 3300
gcacgegeflct &P cagaddded CAGH85GRL RRALEIGIEq3TEOE!IL 3554094 38689P3360
cgtggtggtg tcgatggtag aacgaagc cgt cgaagcc t gt aaagc cggt gcacaa 3420
tcttct Wﬂ&%@@%ﬁ%gwgtﬁg@aﬁgg ‘~‘é‘%€f‘g% afa%a%aswga?%%%gaggaeac 3480
cat t gatgfaagpagesgRechogcaet aaitgt deeggonic acddabeddogatgratetet gaocta 3540.
gacacceal e, 8ar adbald .4 LELEAER I AB0RAGH0L.ARILAILLOGHCOLPGRAEA 300, O
tctgg?c ca ttgggfca agcaaat . cgc gcfgttagcg ggcccattaa gftcggtcac 3660
ggcgcaveiagteeh CEgEEeycU§gRIACaa Hraret e PCe T %2R 8SYycddat . 3720

agCgJgaeet8aagg6gnattygy 3Gty ¢gaes@idd teipasapateddcgeanangot gggg
gaat gagggc atcgttccca ctgcgat gct ggttgccaac gatcagat ct c
 aat goEgEEIAR GIETES OOt o Ao Tara e cor i HaThaaaTa 3000

agtggaagc
EqgEGeIT
CgacgatapecyHnFasagercT aitguttacat TtogeTytat aczretaeatetoarsctyFaPPt - 3960

cacgcgecgt
gtggtggtgt
- etteotegege
attgetgtgg
acacccatca
ctggtcgeat
gegegtetge
 geggaacggg

- aatgagggca

atgcgcgléca
gacgataccg
cgcetgetgyg
daaggygcaatc
- acgcaaaceg
tececgactgg

ctg

cgcaaattgt
cgatggtaga
aacgegtcag

‘aagetgeecty

acagtattat
tgggtcacca

gtctggetgg

aaggegactg

tecgtteccac
ttaccgagtce

aagacagcetc

ggcaaaccag

agctgttgcc
ccteotecoceg

aaagcgggca

cgeggegatt
acgaagecgge

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

“ttctgtcteg

gggtgecage

ggtgcacaat
ccaggatgec

ctetgaceag

cgtggagcat

-tcagcecgata

gcaaatgctg

gctgggegea

.agtgggatac

acaggatttt
ccaggcggtg
ggcgcccaat
acgacaggit

gecgaattgat

3360
3420

3480. .

3540

3600

3660. .

3720

3780. ..

3840
3900
3960

4020 .

4080

4140

4200

4203 .



tcgcctgct g gggcaaacca gcgtggaccg cttgctgcaa ctctctcagg. gccaggeggt -4020 3
Cct ober 2005 WO 02/ 081683 PCT/ GB02/ 01623 gaagggcaat cagct gitwier 200§t ct cact
ggt-gaaaaga aaaaccaccc tggcgcccaa 4080 tacgcaaacc gcctctccCG gecgegttggce
cgatt cao ee/@tgpsagct gg cacgacaggt 4140 ttcccgactg gaaageggumoagisgagcgga
acgcaattaa tgtgagttag cgcgaattga 4200- tctg 4204 <210> 5 <211> 4205 <212>
DNA <213> Artificial Sequence <220> g223> Description of Artificial
Sequence: Vector pAN-6. <400> 5 gtttgacagc ttatcatcga ctgcacggtg caccaat gct
t ct ggefitosas ggcagccatc 60 ggaagctgtg gtatggctgt gcaggtcgta aat caotgca
taattcqgtgt cgctcaaggc 120 gcactcecgt tctggataat gttttttgcg ccgacat cat
aacggt g4ﬂ%aaatattc 180 tgaaatgagc tgttgacaat taatcatccg gctcgtataa

t gt gt goeeat otagt gagcgga 240 taacaatttc acacaggaaa cagaccatgt ccggcctgaa

cgacagfﬁéphggggggﬁagg$§gge aaat cgaat g gcacgaaggc gcgccgggag c' *.,-:gaggatc
ccgggtacca agcttggctg 360 ttttggcgga tgagagaaga ttttcagcct gatacagatt
aaat cagaac gcagaagcgg 420 tctgataaaa cagaatttgc ctggcggcag tagcgcggtg
gt cccagnbg accccatgcc 480 gaactcagaa gt gaaacgcc gtagcgccga tggtagtgtg

gggt ct g;c at fgﬁglf%gg gc £aggGe tc?gq%taaaacgaa aggct cagt ¢
_gaaagac I t? gttg tttgtcggty. aacgetctee tgagt aggac
aaat ccgccg ggagcggatt 6. 60 tgaacgttgc gaagcaacgg cccggagggt ggcgggcagg
acgccegpea, t aaact gcca 720 ggcat caaat taagcagaag gccat cct ga. cggat ggcct
ttttg t ctacaaactc 780 tttttgttta tttttctaaa tacattcaaa t%tgtatccg
ct cat %%gfﬁé"%?&t ﬁﬁi@&ag%iﬁgcaéﬁgﬁ%tcj‘gf 1tO5ht HETAF T Fa i EGGAE Jagt at gagt

at t c aggaigbtdtec gt 4igggtgtd @0agarett atdat cactigbht tdggcgt Batyttagegye t1e8t gttt t t
ggtt atat cg aact ggat ot 1

tgaaatgagc

taacaatttc

aaatcgaatg

tttggeggat
ctgataaaac
aactcagaag
gggaactgcc
tatctgttgt

gaacgttgcg

gcatcaaatt.
ttttgtttat.

- taaatgcttc

cttattcect

aaagtaaaag.

aacagceggta
1tttaaagttc
ggtcgccgca
catcttacgg
aacactgcgg
ttgcacaaca
gccataccaa
aaactattaa
gaggcggata
gctgataaat
gatggtaagc

‘gaacgaaata

tgttgacaat
acacaggaaa
gcacgaaggc
gagagaagat
agaatttgee
tgaaacgeey
aggcatéaaa
ttgtcggtga
aagcaacggc
aagcagaagyg
ttttctaaat
aataatattg
tttttgecgge
atgctgaag;
agatccttga
tgctatgtgg
tacactattce
atggcatgac

ccaacttact

taggggatca
acgacgageg
ctggcgaact
aagttgcagg
ctggagcegg
cctoecegtat

gacagatcge

taatcatceg
cagaccatgt
gcgccggaygce
ttteagecty
tggeggcagt
tagcgbcgat

taaaacgaaa

acgetetoct

ccggaggrtg

ccatcetgac

acattcaaat
aaaaaggaag
attttgectt
tcagttgggt
gagttttcge
cgcggtatta
tcagaatgac
agtaagagaa
tctgacaacg
tgtaactecge
tgacaccacg

acttactcta

accacttotg

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

acgccgggea
actcaccagt
ctgccataac

cgaaggagct

gggaaccgga

caatggcaac
aacaattaat
ttccggotgg
tecattgcagce
ggagtcagge
ttaagcattg

tgtgagegga
gaggctcaga
gottggeotgt

cagaagcggt

ccccatgceg
tgcgagagta
cetttogttt
gagcggattt
éaactgccag
tacaaactet

ataaccctga

“cegtgtegee
aacgetggtg

actggatctc

gatgagcact.

agagcaactc
cacagaaaag
catgagtgat
aaccgotttt
gctgaatgéa
aacgttgcge
agactggatg
ctggtttatt
actggggceca
aactatggat

gtaactgtea

ot CaGERR0- AR E001 A0L. 200929001 2302 1AL 06 43R0 §O.000. h86200agL O

240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740



caacagcggt aagatccttg
ttttaaagtt ctgctatgtg
cggtcgccgec atacactatt
gcat ct twpa2@edsgocat ga
taatcctgcg gccaacttac ttctgacaac -gatcggagga ccgaaggagc taaccgcttt 1320
tttgcacaac atgggggatc. atgtaactcg ccttpatcgt t gggaaccgg agctgaatga 1380 3
COct ober 2005 WD 02/ 081683 PCT/ (B02101623 agccat acca aacgacgagc gt gacaccac
et 1 e A =t L L ot
gcgt t @§geTIatre UgEetF LY CEHGRETHC ATFFCar AT HRACY (9gghEc€d H%agcgtgg
gt ct C&@g&tctaa& Q,Ig{tg%cﬁ asgtttggggaca@t %@&68 agt@gatcgg&a@gt g& aceeegka i9gt agE t at
ctacac cagg caactat gca aacgaaat agac agat agg
Cgoct CROTEIRT daTEaHE b T AAET T 170 R EOUPr Sor B e 100 Lt agat
t gat t traagetcaby Gatt ddaanatdttateay i8R aaged @t:a‘ggtggaaeeg;at;emattta 2q4gat aat ct
cat ga%%élé‘aata@&g%u@&%ggt@@a%&%tt ;Léag;g,l cctd GERLIAR.0GALEA0RCE £GBl agaaaa

gat caaagga tcttcttgag atccttt tctgcgecgta atctgctget tgcaaacaaa
aaaaci&;ﬁ?aﬁ‘aga‘gﬁfgcfgﬁtﬁf‘b”fcﬁp %ﬁagg%%ggng@&g%f@@gﬁgéa THlttttce
gaaggyiagedtcges (dcaagdgl Agegesgiia ac8gf adlaggcllgeg gag 2220
tgtag%c Cg %ggcc%c:ccac%ttggaa €ctct taagc(._;7 C(]-} Qac gt?gamta%cctcgctc
t gct aat ‘igga o\ s S T A o e Lo ggbqggg 3966 f dccgggttgg
‘act caagawcazfgtgaa@gtgaamggw@ a@e:ogng‘gegga‘zmaae?gaagg@gg m cgt ?c?
cacagege &G, & &43R28 dagldtcd g gagct a
gagaaagcﬁ%JJ cac %%%gga%; é’é\g% sg a‘%:kg%g2340tc tag?gc@&t%a ageggcaggg
P e RSy o L e b R L
Ct gt Cggatdettegarassdaych Rtictagy gitcnatttd hedbigggigatyoiogy 1%2a999999cC

agc at ] C t t oot o
09°0¢ PR AR SOCAIRIA SELLLL S, g PULECLIE 14010100

agagttttcg
gcgcggt at t
ct cagaat ga
cagt aagaga

ccccgaagaa cgttttccaa
atcccgtgtt gacgccgggce
cttggttgag tactcaccag
attat gcagt gctgccat aa

t gat gagcac. 1080
aagagoeaios 1140
t cacagaaaa 1200

GO GBEH 18231 260

ccttt gagq@aagetq}atawggcqt@@em GECHAALN CEOBARC2E FAGRYRIRGE
gagt C@g&g@aggga@ga@@agg@@ggg@@ §i0AL0680 kgalddgbed kit ARt

tgcggtaitt cacac

acgcatctgt g

gecogeatagt

~ cccgacacce

cttacagaca

" caccgaaacg

cgttgacacce

" gagtcaattc

cggtgtetet
aacgcgggaa
acaacaactg
gcacgegecg
cgtggtggtg

teottetegeg

cattgctgtg

gacaccratc

tctggtcogea

ggcgegtetg
agcggaacgg

gaatgagggce

aatgegegec

¢gacgatacc

" tegectgotg

cat
cg tatttc

taagccagta
gccaacacceo
agetgtgacc
cgcgaggceag
aﬁcgaafggt
agggtggtga
tatcagaccg
aaagtggaag
gcgggcaaac
tcgecaaattg

tecgatggtag

‘caacgegtca

gaagctgecet

‘agcagtatta

ttgggtecace

cgtoctggectg

gaaggcgact
atcgttccca

attaccgagt

gaagacagcet:

gggcaaacca

2t 999585,

tacactcegc

gctgacgocgce
gtctccggga

cagatcaatt

“gcaaaacctt

atgtgaaacce
ttteeccgegt
cggecgatgge
agtcgttget
tegeggegat
aacgaagegg
gtgggctgat
gcactaatgt
ttttcteeca
agcaaatcgc
gctggcataa
ggagtgccat
ctgcgatget
cegggetgeg
catgttatat

gegtggaceg

ctca%taca

tggtgractc
tatcgctacg
cetgacggge
gctgcatgtg
cgcgcgegaa
tcgoggtatg
agtaacgtta
ggtgaaccag
ggagctgaat
gattggcgtt
taaatctcge
cgtogaagcec
cattaactat
tccggcgtta
tgaagacggt
gctgttageg
atatctcact

gteceggtttt

ggttgccaac:

cgttggtgeg

ccecgeocgtta

cttgectgeaa

SRR

tgactgggtc
ttgtctgete
tcagaggttt
ggcgaagcgy

gcatgatage

tacgatgtcg

gccagccacg

tacattccea
gccacctcca
gccgatcaac
tgtaaagcgg
ccgetggatg
tttcttgatg
acgcgactgg
ggcceattaa
cgcaatcagé
cadcaaacca
gatcagatgg
gatatctcgg

accaccatca

ctctotcagg

98 280 e

atggctgege
ccggcatceg
tcaccgtcat
catgeattta
gccoggaayga
cagagtatgce
.fttctgcgaa
-acegegtgge
gtctggcecct
ﬁgggtgccag
cggtgcacaa
accaggatgc
totetgacea
gcgtggagea
gttctgtete

ttcagccgat .

tgcaaatgct

cgctgggege

tagtgggata-

aacaggattt

gccaggeggt-

cgt tattaccg

iAaggcatctg
2760

2820 .
2880 -

2940 .
3000 .

3060

3120

3180

3240

3300
3360 ..

3420
3480
3540 .
3600

3660°

3720
3780.
3840 .
3900
3560
4020.



tgccgcat ag ttaagccagt atacactccg ctatcgctac gtgactgggt- catggctgcg 2820
ccccgacacc cgccaacacc cgctgacgcg ccctgacggg cttgtctget ccgggeat m0s 2880

. gcttacagac aagctgtgac cgtctccggg agctgcatgt gtcagaggtt ttcac.cgtca 2940
-t caccypane@d@sJaggca gcagat caat tcgcgcgcga aggcgaagcy gepbaesbishs - 3000
acgttgacac catcgaatgg tgcaaaacct ttcgcggtat ggcatgatag cgcccggaag 3060
agagtcaatt cagggtggtg aatgtgaaac cagtaacgtt atacgatgtc gcagatcatg 3120
ccggtgtctc ttatcagacc gtttcccgeg tggfbaacca ggccagccac gtttctgcga 3180
aaacgc aqgt C C C g 3240
cacaaé%%g ‘63%‘%'9&§§9gd§%%8?%%% %%%%%é%%?%a%%%%%%%ﬁ:% g%%%%gg%%c.SSOO

t gcacgegeeragre Feahettcrcgt IPEFHEIRT. FEHIREET GFreeRITFAT cCTrrIe st He¥a. 3360
gcgt gat@gts gt s JRkesHR 0 aRRYAGERG §65HG08R0E 054 RA8TH9860GR0LARA 3420
atcttctc C gcaacgcgtc agtgggctga tcatt.aacta tccgctggat gacca atg 3480
ccatt tggaagctgcc tgcactaatg ttccggcgtt atttcttgat gtctctg ¢. 3540

agacacccat . caacagtatt attttctccc atgaagacgg
at ct ggt cgc attgggt cac cagcaaatcg cgctgttagce

Cct ober 2005 WO 02/ 081683 10 PCT/ GB02/ 01623

ggct gg@aPa Saat at ct cac tcgcaat caa
t ggagt@eea sbgt ccggttt t caacaaacc

act gc
tccgg

%%égc o

gttgccaa cgatcagatg
J€gt t ggt gc ggat at ct cg

t cat gt2ada MretiigdaytSegnarmseaccat
agcgt ggacc gcttgctgca actctctcag

. cccgtctcac tggtgaaaag aaaaaccacc
cgcgc

attcagccga
at gcaaat gc
gcgcet gggceg
gt agt gggat
aaacaggat t
ggccaggegg
ct ggcgceca
£0% ccgattcatt aatgcagctg: gcacgacagg

3720
3780
3840
3900
3960
4020
4080
4140

t gaat gaggg
caat gcgcgc
acgacgat ac
ttcgcctget
t gaagggcaa
at acgcaaac
tttcccgact

cagt gagese naaegpaadd afamgi;gagiatlasg@gmgaat\tegtdﬂwm atctg 4205

4216

<212>

<400> 5§

gtttgacagc
ggaagetgtyg
gcactcecegt
tgaaatgagc
taacaatttc

aaatcgaatg

ttttggegga

tetgataaaa
gaactcagaa
agggaactgce
ttatetgttyg

‘tgaacgttgc

ggcatcaaat
tttttgttta
ataaatgctt
ccttattcecce
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

DNA <213> Artifici al

ctgcacggtg
gcaggtegta
gttttttgeg
taatcatccg
cagaccatgt

gcgecgygay

ttttcagect

ctggcggrag
gtagcgecga

ataaaacgaa

.aacgcteteoce

cecggagggt

gccatecctga .

tacattcaaa
gaaaaaggaa
cattttgeccet
atcagttggg
agagttttcg
gcgeggtatt
ctecagaatga
cagtaagaga
ttetgacaac

atgtaactcg

sequence

caccaatgct
aatcactgea
ccgacatcat
gctcgtataa
ccggectgaa

ctagaggatc

Qatacagatt

tagcgeggtg
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

cgctcaagygc

gcaaatatte

tgtgagcgga
gaggctcaga
agecttggeotg
gcagaagcegg

accccatgee

atgcgagagt
gectttogtt
ggageggatt
taaactgeca
ctacaaacte
aataacgctg
tcegtgtege
aaacgctggt

aactggatct

tgatgagcac.

aagagcaact
tcacagaaaa

ccatgagtga

-taaccgettt

‘tacgcgact g ggcgt ggagc 3600
gggcccatta agttctgtct 3660 3
cggcgcgt ct gcgt ct ggcet

t agcggaacg

ggaaggcgac
catcgttccc
cattaccgag
cgaagacagc
ggggcaaacc
tcagctgttg
cgcctctccc

ggaaagcggg
<210>-6

120 -

180
240

300 .

360
420
480
540

600 . -
-660

720

-180

840
900
960 .

1020

1080
1140
1200

1260 -

1320

agctgaatga 1380 .

<211>




<220> .<223> Description of Artificial
gtttgacagc ttatcatcga ctgcacggtg
ggaagctgtg gtatggctgt gcaggtcgta
gcact caggindgsikggat aat gttttttgeg
t gaaat gagc tgttgacaat taatcatccg:
taacaatttc, acacaggaaa cagaccatgg agcfcgagga tcccgggcaa gettgettgg-
t ggcggt ct g aacgacatct tcgaggctca gaaaat cgaa tggcacgaat aattaattaa

gagt i Loack.old Lageqd, 2l eaaanaag &ttgLé@a%gCgcéa%g@&aagagcg}&gag Gagga

cgcaga gcg a acagaatttg cctggcggca g cccacct

gacccemagéa%@aaeﬁwgaa%g}ﬁ@‘a%g& wf‘ag?fg?@c@a%&ag %afggaijt c¢tElc

Sequence: Vector
aat cactgca taattcgtgt cgctcaaggc

gctcgt ataa tgtgtggaat tgtgagcgga

cat g giaﬂ;%eg%ﬁgga@&bea@ @aggi‘cait&ﬁ gﬂh@t:aa@gaﬁtgaua?gge?c agtggi@aa?gaebg
ggcc LE Se & Qaga agga. caaa ‘1%98‘3
gggag %g “t1%asc %‘*% é’agg a‘r’qga %cccgc gggt j0dgggcag gacgecey

at aaaegmgt@@g@atmat% tteateddat ggeeedaset ggmgggmeggeect‘tqtmq g}égﬁt
t Ct ac@aatha £t bhhMdht cfldebhdLl.38 ‘La;tcégé"éét%aéltf.aéa%EQtttatggﬁaaggEQ@tlgaa
caat aaccct gataaat ct tcaataat at tgaaaa tat tattcaacat
tt ccgtagftcfga%‘ttcf‘f‘%‘i"taﬁet%ttﬁff‘f‘ia@éb Weht TR Et*t rg‘P‘?tttag"éf%&ESEa
(C;]g?ag gsﬁcgg%%@avgagi%atﬁgabgmagaao@absagiataggtcg:tcgcaﬁg aggagg:ggtct asavc

0
Lz SN gcma?%@%%gﬁ’gaﬂa% g:?%fg éc{%%ggsg;gaescé&@@&%sag

t aagafcct ¢ gccéegaaga

pAC-4 <400> 6
caccaat gct tctggcgtca ggeagoeatms60

120

ccgacatcat aacggttctg eecaasdlidss;180

240
300
360
420
480-
540
600
660
720
780
840
900
960
1020 3

at gat gagca citttaaagt

t ct gctetarpcefge gEoEcapct soeTIAGR %agaewgggtﬂcféecggcéa@‘éﬁ@aﬁc 1P89gt cgccg
cat acgeddhrd Ll %ag&%gaaa@t;t:gtgitttga &h@g&%cgg&%gggcegbsmw sageat cttac

G0ccaltiTactt: BFOHLAR S SAt gy oty

At 5070 PRRCRBRET 00t goncan

cat gogggettaad gba@t@bctcg ggttastcey qtttggqm@cgctm@cceg agadgasiy 2a&gccat acc
aaacggegagd, Lot 9@9&%@@9{ gt gcalag aac%@@écg:gcéaéa‘%gcgca%@&ﬂ%gf 2d¢gaactatt

aact ggcdgaa ctacttactc
¢tgaacgggg ggttcgtgca cacagcccag

agcttcccg gcaacaatta 1

cttggagcga acgacctaca ccgaactgag 2280

atacctacag
gtatceggta
cgectggtat
gtgatgcteg
gttecctggece
tgtggataac
cgagcgcagce

tacgcatctg

tgeegeatag
ccccéacacc
~gettacagac
‘?tcaccgaaac
acgttgacac
agagtcaatt
ceggtgtcete
aaacgcggga
' cacaacaact
“tgecacgcgec
gcgtggtggt
atcttetcege

ccattgectgt

agacacccat

Vatctggtcgc

cgtgagctat
agcggcagag
ctttatagtc
tcaggggggce
ttttgetgge
cgtattaccg
gagtcagtga
tgeggtattt
ttaagccégt
cgccaacace
aagctgtgac
gcgegaggea
catcgaatgg
cagggtggtg
ttatcagacc
aaaagtggaa
ggcgggceaaa
gtcgcaaatf
gtcgatggﬁa
gcaacgoegte
ggaagctgcce

caacagtatt

-‘attgggtcac

gagéaagcgc

tcggaacaqgy

ctgtegggtt’

ggagcctatg
cttttgcteca

cctttgagty

gcgaggaage

cacaccgcat
atacactceg
cgctgacgcg
cgtetoceggy
gcagatcaat
tgcaaaacct
aatgtgaaac
gtittcecgeg
gcggcgatgg
cagtegttge

gtegeggega

gaacgaagcg
agtgggctga
tgcactaatg
attttctccc

cagcaaatcg

cacgettece
agagcgecacg
teogooacctc
gaaaaacgce
catgttcttt
agctgatacc
ggaagagcgc
atggtgcact
ctatcgetac
cectgacggg
agctgcatgt
tocgecgogega
ttogoggtat
cagtaacgtt
tggtgaacca
cggagctgaa
tgattggcgf

-ttaaatctog:

gcgtcgaagér

tcattaacta
ttoceggogtt
atgaagacgg
cgoetgttage

gaagggagaa
agggagcttc
tgacttgagce
agcaacgegg
cetgegttat
gctocgoegea
ctgatgeggt

ctcagtacaa

gtgactgggt

cttgtctget
gtcagaggtt
aggcgaagey
ggcatgatag
atacgatgtc
ggccagccac
ttacattccc
tgccacctee
_cgccgatcéa
ctgtaaagcg
tceogetggat
atttettgat
tacgcgactg
gggcccatta

aggcggacag
cagggggaaa
gtcgattttt
cctttttacg
ccecctgattce
gccgaacgac
attttetect

tetgetetga

-ﬁatggctgcg

ccecggeatec
ttcaccgtca
gcatgcecattt
cgcccggaag
gcagagtatg
gtttctgega
aaccgegtgg
agtectggcecc
ctgaggtgcea
gcggtgcaca
gaccaggatg

‘gtctotgace

ggcgtggage
agttctgtet

2340
2400

2460 -

2520
2580

2640

2700

2760 .

2820
2880
2940

3000

3060

3120

3180
3240
3300

3360

3420
3480

3540

3600

3660 -




at agact gga t ggaggcgga
ggctggttta ttgctgataa
gcact ggggc cagat ggt aa
gcaact akgg ¢pégaacgaaa
t ggt aact gt cagaccaagt
taatttaaaa ggatctaggt
cgtgagtttt cgttccactg
gatccttttt ttctgcgcgt aatctgctgc ttgcaaacaa aaaaaccacc ctacc

Ot gt { EHEoTSE U aT Ty BETHCE® CLETTELT ¢ OHARIIE AT POt L L
agagcgeafagiagCanaihacgdgitogidgicaa glagtageecyttcagtiaggceycasaitct 8480

tct
ot oc e aRPe oGP f Sty 3%%?%%%%%952%@%%2%%9@%%;5%
C

cagCcygrR¥gcrAcyaICIFI I Freemgec ét?ﬁé%ﬂj’é@ﬁaﬁgﬁﬁf"f%ﬁ&g%‘“
'zzggiﬁ%i%:%%@ﬁ%%ﬁ%wﬁ% ttgag@ca’??ﬁgmﬁ“wt o0, QaUQOAIELt
ccaggghyFs© écﬁ??j’%gga‘f %lg? %’tgé'g? %’c (?‘% ﬁzétga Ct%t gg’%‘% ‘1’“%?8 tt gag
cgt cgatddaygpglagtgotot gt G—‘&ggg:gtggc ctggasgﬁ?@taat aaggaaeRraC g@g@ag%ﬁa*aé@%fg
T T P T T TR gty
T
a stag ttacgcatc at ggt gcac tctcag

atctgctctg. atgccgeat a gctat cgcta cgtgact ggg
t cat ggct gc gccccgacac gccttgacgg gettgtctge
tffcggcggc c?cttacaga ??gctgcatg t gt cagaggt

cacggis atcaccgaaa cgcgecgeg aaggcgaagce.
ggcatgcatt tacgttgaca tttcgcggta tggcatgata
gcgecc agt caat tcagggtggt gaatgtgaaa ccagtaacgt tatacgat gt
cgcagagt®t pprcggt gt ct cttatcagac. cgtttcccge gt ggt gaacc aggccageca
cogtttcigeg ggggggﬁgggeéﬁggggtgga agcggcgat g. gcggaget ga attacattcc.
caaccgcgtg gcacaaca. ac’ t ggcgggcaa acagtcgttg ctgattggeg ttgccacctc. .
Oct ober 2005 WO 02/081683 PCTI (B02101623

<220>

t aaagttgca ggaccacttc tgcgctcggc ccttccggect 1560
at ct ggagcc ggtgagcgtg ggtctcgcgg t atoabbegzmms 1620
gccctcccgt atcgtagtta tctacacgac ggggagtcag 1680
t agacagat cgct gagat ag gtgcctcact gaptRReedbieds 40

ttactcatat -atactttaga ttgatttaaa acttcatttt 1800
‘gaagatcctt tttgataatc-tcatgaccaa aatcccttaa 1860
agcgt cagac cccdfagaaa agatcaaagg atcttcttga 1920
' 1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240

3300 3

gtgcggtatt tcacaccgca
gttaagccag tatacactcc
ccgccaacac_ccgct gacge
caagct gt ga ccgtctccgg
cgcgcgaggc agcagat caa
ccat cgaat g gt gcaaaacc.

<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

780 .

840 -

900

960

1020



12 cagtctggcc ctgcacgcgc cgtcgcaaat tgtcgcggcg attaaatctc gcgccgatca 3360
actgggtgcc agcgtggtgg, tgtcgatggt agaacgaagc ggcgtcgaag cctB@cabagws3420
ggcggt gcac aatcttctcg cgcaacgcgt cagtgggctg atcattaact atccgctgga 3480

t gaccaggaio2@emas t gct g t ggaagctgc ctgcactaat gttccggegt tmiwdgdtdgr3540
tgtctctgac cagacaccca tcaacagtat -tattttctcc catgaagacg gtacgcgact 3600
gggcgtggag cattgggtcg cattgggtca ccagcaaatc gcgctgttag cgggcccatt 3660
aagttctgtc tcggcgecgtc tgcgtctgge tggctggcat aaatatctca ctcgcaatca 3720

aat t cagGceo; Al 806AdAAGLoNARAICAa GLSORILAC G-t HLedH dycttLRACERRC 3780
cat gcaaat g” ct gaat gagg gcat cgttcc cactgcgatg ctggttgcca acgatcagat 3840
'ggcgcti}@@%‘-’la@éaa‘fi}g*@%ﬁa R (e 5‘??&9@@8‘& 3%@‘%@%8@&@‘:8@‘8%9& 4% 3900
g9t agtg@gagdadc onegatacgcragactd cétaiyghtphacat gntgecfiactaacearmt 3960
caaacaggat tttcgcctac tg caaac L Lgc, C ca 4020
gggcca’%%éﬁagg f§a cﬁ%%%t-aat ‘g%g:@?gtatt Sgag%%tg %%g%ggfg%{ éga%%gag%gga%%& 4080
cCt ggFcetymal argeaact ISCIIrRetti cEtRigenta §Igbedare carcopegmdgchty® 4140

09CcacqaGaledtet 1 GGCHaLc08ARRYEHE: J5EH108GL GcbbORGedatdggadadFhoagdd 4200
agcgcgaatt gatctg 4216 <210> 7 <211> 4217 <212> DNA <213> A%&&;ICIa|

SequerfPE EIFGI BISAEERITFEFHIP G- REFTT CPAFISERT IR S8t 61 pAC- 5
<400>.akaacgiitigt gpreagct dttat oagoggmaC tgoatggt g teactad@bgcdcacegyegl T ggcagcecat c

60 g fog.C t ce9gddpraggce
120, R e B R e el o Gpeaatae
agcgga 240

180 tagaagdtFae ctrIgt 93facaRtc g CaPe R IGRI L GPAT HIOPE L AT Ga Rt
t?acaagtc:at:tgggag@acaﬁga?@:a?ta@@&@a&tgﬁ; ag@gﬂagaw&ctiemggmg?@ﬂiagcia@g 3(6)8
gt ggcggt ¢ aacgacat c cgaggct.c agaaaatcga,atggcacgaa,taattaatta,

‘agagct‘—%@@%tat §Pt gﬁﬁ%%aaﬁa%%é“%gﬁ%té: -gartet %%‘gétg%g%ta&gg%%tf‘ i cé%t g‘}aggoa 420
acgcagamgeaggt ctagatesegsatiagaattadt gtadtdyegm ¢ ragtidgeycIRyrEgetect®dc 480

tgatttaaaa
. cgtgagtttt
éatccttttt
gtggtttgtt
agagecgcaga
Aactctgtag
agtggcgata
cagcggtcgg
accgaactga
aaggecggaca
ccagggggaa
cgtcgatttt
gectttttac
teccctgatt
agccgaacga

tattttctcc

atetgctctg-

. tcatggctgce

tcceggeate

tttcaccgtc
ggcatgecatt
. gcgececggaa
cgcagagtat
cgtttectgeg

caaccgogtg

ggatctaggt
cgttccactg
ttctgcegegt
tgccggatca
taccaaatéc
cacegoctac
agtegtgtct
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
aageggcaygyg
tctttatagt
gtcagggggg
ctetttgetygg

cegtattace

cgagtcagtg

gtgcggtatt
gttaageccag
ccgccaacac
caagetgtga
cgcgcgagge
ccatcgaatg
tcaggétggt
cttatcagac
aaaaagtgga

tggcgggeaa

tttgataatc
ceegtagaaa
ttgcaaacaa
actettttte
gtgtagcegt
ctgctaatee
gactcaagac
acacagccca
tgagaaageg
gtcggaacag
cctgtegggt
cggagcctat
ccttttgectc
gecctttgagt
agcgaggaag
tcacaccgcea
tatacactcc
ccgctgacge
ccgtctecgg
agcagatcaa
gtgcaaaacc

gaatgtgaaa

cgtttcoccege

agcggcgatg .

acagtcgttg

tecatgaccaa
agatcaaagg
aaaaaccacc
cgaaggtaac
agttaggcca
tgttaccagt
gatagttacc
gcttggageg
ccacgcﬁtcc
gagagcgcac
ttcgccaccé
ggaaaaacgc
acatgttett

gagctgatac

-cggaagagcy
tatggtgcac

gctatcgeta
gccectgacgg
gagctgcatg
ttcgecgogeg

tttegecggta

ccagtaacgt

gtggtgaacc

gcggagetga

ctgattggeg

aatecccttaa
atcttctiga
gctaccageg
tggettcage
ccacttcaag
ggctgetgec
ggataaggcg
aacgacctac
cgaagggaga
gagggagctt

(ctgacttgag

cagcaacgcg .
tectgegtta .
cgcteogeoge
cctgatgegg
tctcagtaca
cgtgactggg
gettgtetge
tgtcagaégt
aaggcgaagce,
tggcatgata
tatacgatgt
aggccageca,

attacattce

ttgeccaccte

1860
1920 .
1980
2040
2100
2160 .
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760 ,‘
2820
2880
2540
3000
3060
3120
3180
3240_'
3300



gatggtagtg tggggtctcc 540
aaaggct cag t cgeaaagamis 600
cct gagt agg acaaat ccgc 6. 60
cgggagcgga thcg@pemtihas

720 cataaactgc caggcatcaa
780 ttctacaaac tctttttgtt
840 acaataaccc tgataaatgc
ttcaataata ttgaaaaa aagagt at tattcaaca, 900 ttccqgtatc ccttattc
oLt PP SR Ie et ITr TP aast e Det okt St G ot fdangt aa
aagat getgmtagateoagtdogogdiacotiny *gggrearaugt9@aag graotapgar ¥42®aacagceg
gt aag%@{&tg&%&%@&é&ka& Aceeeonad aarabbidisGedd8Qacaaldalaqge Aot ttaaag

g g

ttctgctatg tggcgecggta ttatceccqtg ttgacgecgg 1140 gcaagagcaa Ctcggtcgec
gcat adgRTFIPLCOES t%dﬁ@?@%%f% §5¥§Eg@ﬁt%t3?§§cgng%gE 43 fdcatctta

cggatggaﬂktgaﬁagbaﬁgacgaaﬁhaigmm gttt gecalkal@oacqaageasgmgt »yakaacact g
COgrCaReLd-oBe AR caaL6a0nd g&%%gggwgc%g‘%mggégggs&&% 3ddpt t gcaca

acat gg cat’g gcct tc gtt'gggaac f gaat gaagccat ac

t gaccccat g ccgaact cag aagtgaaacg ccgtagcgcc
ccat gcgaga gt agggaact gccaggcatc aaat aaaacg
gggcctttcg ttttatctgt.tgtttgtcgg-tgaacgcetct
Oct oberwaQ9hs @ 02/ 081683 13 PCT/ GB02101623
gcgaagcaac ggcccggagg gt ggcgggca- ggacgcccgce
att aagcaga aggccatcct gacggatggc ctttttgcgt
tatttttcta aatacattca aatatgtatc cgcttatgag

caaacgaggargeyttgagratacyaryeevs taftaatygéaavugteaataaedfitey THfaaact at

L d0c0ag86] Aehiafhal AGELLGGE URGEIR ed R doraNB0acAG TI00a0900
al aaa C a accac C cgctc cC cC C C gC ga a
nat ot JBEEER R T CLITETRoY P aTE IEeut T CEaRreca JEaetersah H%%0at oqt a
agccclgsonyobat ogbagirtycatThatacya TYTYYaThe #9¢P80utgguaatitaty FI0gaacyaa
al a0acaaRl o AP L 4a0ALA DUGGEIRAG L0ALLARCa: T4 ol Lagbanchy dnagaccaag

tttact'Cata fatactitag attgatitaa aactfcattt 18 ttaatttaaa aggatctagg
t gaag&PRIPIPRY FHETHSTIC (TOLPEERCS RITIEETTT §9T8BTIAGGEHEH R 10t t ccact
gagcyieadagees G8badRdcaagaharny Ggaicgtiadd ¢rdPdHlaafGRhesddcbt 4080
tttctgcgcg.taatctgctg cttgcaaaca aaaaaaccac ¢ accaqgc, 1980 ggtttagt
Lt goc LN Tnan ah LT e s PR TTT SopatarThgetn iy Haeam: #3500cacs
at accaasdtgacigotttdcrhaadoghagprog ISgtuagRc caaeraett caaoi@ot 4200

agcgcgaatt gatcig 4216

<210> 7
<211> 4217
<212> DNA

<2313> Artificial Sequence

<Z220>

<223> Description of Artificial Sequence: Vector pAC-5

<400> 7.

cagagcgcag

gtttgacage
ggaagctgtg
gcactecccgt
tgaaatgagc
taacaatttce
gtggcggtcet
agagcttgge
acgcagaagce
tgacccecatg
cecatgocgaga
 gggcctttcg

ttatcatcga
gtatggctgt
tctggataat
tgttgacaat
acacaggaaa
gaacgacatc
tgttttggceg
ggtctgataa:
ccgaactcag

gtagggaact -

ttttatctgt .

ctgcacggty
gcaggtcgta
gttttttgeg
taatcatccg
cagaccatgg
ttcgaggcectc
gatgagagaa

aacagaattt

aagtgaaacg

gocaggeatce

tgtttgtcgyg

caccaatget
aatcactgca
ccgécatcat
gctcgtataa
agctcgagga
agaaaaﬁcga
gattttcagé
gectggogge

ccgtagegec

-aaataaaacg

-tgaacgctct

tctggegtea
taattcgtgt
aacggttetg
tgtgtggaat
tceccgggceaa
atggcacgaa
ctgatacaga
agtagcegogy
gatggtagtg
aaaggctcag

cctgagtagyg.

ggcagccate
cgctcaaggce
gcaaatattc
tgtgagcgga
gcttgecttgg

taattaatta

ttaaatcaga

tggtcecacc
tggggtctec
tcgaaagact

acaaatcecgce

60

120

180
240
300

.360

420

480
540 .
600
660 .

3




- gaactctgta gcaccgccta
cagtggcgat aagtcgtgtc
gcagcggt cg ggct gaacgg
caccgaagiph2agrkacct ac agcgt gagct
aaaggcggac aggtatccgg taagcggcag-
t ccaggggga aacgcctggt atctttatag tcctgtcggg tttcgecacc
~gcgtcgattt ttgtgatgct cgtcaggggg gcggagcct a t ggaaaaacg
ggccttttta cogtt c t t t' 2580
at cccc?ﬁ%?gctggg 1—11;%559%& gt a ‘tgéaa% g%%%tg%%%% gtgagégtggé a? °Ié%:‘§°%%g% cg. 2640
cagccgaherpcage grRgegrEr2gcifadresm® @ﬁ%&@%@a@%@%ﬁﬁa‘@%“ﬁ‘&ﬁg@a Yeg 2700
gtatt EEEE&:aQBE acgeat et Ot Hegot Ala E&Eﬁﬁaﬁ&g&aﬁﬁﬁj}@ghg@tﬁﬁﬁaﬁa@imc 2760
aatctgptct tatacactc C 2820

gr@ Catt agt tcaa Ccta a aa at c% ga‘%gcgg

gt cat GGG 883?%986?536 A8 CeTGEReRES gg% g Ggc ctg 2880
ct cccggcaégtgcgoidcac&g:tacaag@tgtg gecatttac gftgga@t{tgcmgcgtgﬂtceamg 2940. ,
Gt ober,, 2000, YQeQa2d o8 JadiBcddh Eg%%@@@@é %@%&égtagt CRRECOlccaidacCgaa

acgcgcga gg cagcagat ca attcgcgcgc g gaa 300 gcat cat ttacgttgac
accat @gaaﬂftgggf g%'*&&a‘?ﬁ?c@t Qﬁa@gebfg%t ?tﬂj‘é’& alatcgge%@aaagw@e Y54 Hf2gagt caa
tt cag@gtgardagaalgt gbmagcengbanay tigigeeged griddd-gtycogmagadioes tpocggt gt c

cat acct cgc
ttaccgggtt

ggggttcgtg

tctgctaatc
ggact caaga
cacacagccc
at gagaaagc
ggt cggaaca

ctgttaccag
cgat agttac
agct t ggagc
gccacgcttc
ggagagcgca

tggctgctgc 2160
cgyattelrgdpos 2220
gaacgaccta 2280
CEORaNAYHE22 340
cgagggagct 2400
tctgacttga 2460
ccagcaacgc 2520

tcttatcaga ccgtitecca cgtaq c gaRRAcYCyg
gaaaaag?g5@55966683a ggag%q%'géggg§att% géégﬁt c%%%%%%g% ggcacaacaa

ct ggcgggea?aaa@aﬁglgegt‘tttgmwsm geeapteatt 1933800 Ica cagcEeggE B%cacgceg
gt 283?3%9%‘-’9;%%”%9%%@?%% 99@“?2?%%“%%‘2%9&%3@4&%*@@ caatctioe
gcgcadEHRTFEE gtttégb%"tac iagﬁf’g% ? t@%@‘&‘f‘bg’gﬁﬁ%‘@“ét %’55 f%%c att gct
ot ggaagescgasat gragtaaatgidaacgayes ttatdatatd g cgbddrctat qtg@bctgga te®gacaccc
at caacagt a t C s tctggtc
O L R 1 R s S SR
Ct gcgEet}PRCELY PHOgYTITI0 RHACATELL® ABIRTGEaRE CLITITF g TEATRIE O

agcggaa
cgggazggedhret d3rgtgmateaiflcesgdic bderabanagdtdligeg

gtatcattgc 1620
agcactgggg ccagatggta agccctcceg tatcgtagtt atctacacga cggggagtca 1680

ggcaactatg
ttggtaactg
ttaatttaaa
acgtgagttt
agatcctttt
ggtggtttgt
cagagogeag
gaactctgta
‘cagtggcgat
‘gcagcggtcg
caccgaactg
aaaggeggac
- teccaggggga
gcgtegattt
ggcctittta
‘atccectgat
cagccgaacg
gtattttete
aatctgcoctct
. gtcatggetg

ctceceggeat

gatgaacgaa
tcagaccaag
aggatctagg
tegtteocact

tttetgegeg.

ttgeccggate
ataccaaata
gcaccgccta
aagtcgtgte
gygctgaacgg
agatacctac
aggtatccgg
aacgecetggt
ttgtgatgct
cggttectgg
tctgtggata
accgagcgca
cttacgeatce

gatgeegeat

cgececeoccgaca

cegettacag

atagacagat
tttactcata
tgaagatcct
gagecgtcaga
taatctgctg
aagagctacc
ctgtectict
catacctcge
ttaccgggtt
ggggttcgtg
agegtgaget
taageggeag
atctttatag
cgtcaggggg
ccttttgctg
accgtattac
gcgagtcagt
tgtgcggtat

agttaagcca

cocgocaaca’

'acaagctgtg_

cgctgagata
tatactttag
ttttgataat
ccecgtagaa
cttgcaaaca
aactcttttt
agtgtagccg
tctgectaatce
ggactcaaga
cacacageococ
atgagaaagc
ggtcggaaca
teoetgtogay
gcggagecta
gecttttget
cgcctftgag
gagcgaggaa
ttecacacege
gtatacactce
ccegetgacg

accgtotecg

ggtgeoctcac
attgatttaa
ctcatgaceca
aagatcaaag

aaaaaaccac

cecgaaggtaa

tagttaggee
ctgttaccag
cgatagttac
agcttggagce
gocacgette
ggagagcgca
tttcgeccacc
tggaaaaacg
cacatgttct
tgagctgata
gcggaagagc
atatggtgca
cgctatcget
cgcectgacg

ggagctgeat

‘tgattaagca

aacttecattt

aaatcccetta

gatcttcttg
cgetaccage
ctggcttcag
accacttcaa
tggectgectge
cggataaggc

gaacgaccta

ccgaagggaqg .

cgagggagct
tctgacttga

ccagcaacgce

ttectgegtt’

cocgcteogeey

gececkhgatgeg
ctctcagtac
acgtgactgg
ggcttgtcetg

gtgtcagaqgyg.

1740
1800
1860

1%20
1980 -

2040
2100

2160
-2220

2280
2340
2400
2460
2520
2580
2640
2700
2760

2820 -

2880

2940

3




ccatgcaaat gctgaatgag ggcatcgttc ccactgcgat gctgattgcc aacgatcaga 3840 ¢
‘tggcget ggg cgcaat gcgec gccattaccg agtccgggcet gcgegttggt gecd@atober 24053900
cggt a. gt ggg at acgacgat accgaagaca gctcatgtta tatcccgccg ttaaccacca 3960

t caaacao@® dzfobic§HCCt g ctggggcaaa ccagcctgga ccgcttgetg caratehhlsieA020
agggccaggc ggtgaagggc aat cagctgt ‘tgcccgtctc actggtgaaa agaaaaacca 4080
ccctggcgec caatacgcaa accgcctctc cccgecgegtt ggccgattca ttaatgcagce 4140

t ggcacgaca ggtttcccga ctggaaagcg ggca@; gagc C. "acgcaat taat gt gagt 4200

t agcgc tgatctg 4217 <210> 8 <211 12> DNA <2 ficial
SoquoneEtborsta: Srlsddshe Feusartan Fagcunfis e TOkaEaE HsOTRRT TG 6 <4005
8 gttt gageajgcht ait@ag@@acc%w&egmtggmamcgﬁttwggbg’-tt@acqgieag%&t c 60

ggaagc'fa%?cc%a& AQah a6 20HGHL R PR LAGLSLA abadddabol Ot a€8&datgaRGOC 120
gcact cccgt tctggataat ggttttttgcg ccgacatcat aa ggcaaatattc 180

ttctg
~ tgaaat Q&BEE‘JFQF? CaI A Sat TEPLEW 2 ET LG at R cs@%%m%agaaﬁa 51955998 240
taacaatabbett&egeaggaa@cgag@maahg@gagﬁ@a@gagbcmgg@aaatge&attcegm@ 300 3
Cct ober, / 3 Q2 t acRl
cttcgagg%?(g% ép % %agaj“g‘gt‘:g"%% a%g%at%tgg ggg%agcqggga%g ?ﬁ%%gt gttttgge
' ggat gagagakgas tqc@eag:%?et fg%ﬁb&eaﬁaaﬁmat:wg 9aDeRaaiae RISGEREFLe g5t gat a
aaacag %a&iggtgggst&ge&&&a%%&gs&&&%&g&aﬁ 4§t cehgafeesiaagCr@aact ca

e Cag GRS AR S AL eSO CURAHPR, TR0 BB JERCT-eog 1 LAt ot g

tt gttt gtogrgygadggcitrart cqmgbaqqgamatztﬁcag tg6t-cogcg gyagcgytatIsvgaacgt

cag aag
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

cCa

gcatctggtc
cteggegegt
gatagcggaa
gctgaatgag
cgcaatgecgo
atacgacgat
ttttcgcgég
ggtgaaggge
caatacgcaa
ggtitcececga
tgatctg

ttatcatcga
gtatggetgt
tetggataat
tgttgacaat

acacaggaaa

cc tgacgga

gca
ctgegtctgg
cgggaaggeg
ggcategtte
gecattaceg

accgaagaca

‘ctyggggcaaa

aatcagctgt
accgectete

etggaaageg

Artificial Seguence

ctgcacggtg
gcaggtcgta
gttttttgeg

taatcatceg

cagaccatgg

t gcgaagega-1dgs %Q?Q&cﬁgt %Qgﬁaggﬁ%t‘%??@%g
gggtc

accagcaaat
ctggctggca
actggagtgc
ccactgegat
agtccgggct
gcteatgtta
ccagcegtgga
tgccegteotc
ceccgegegtt
ggcagtgage

caccaatgct

aatcactgca

ccgacatcat

gectegtataa
agctcgagga

£20sas668| ARAGY £ CAGECR G

cgegetgtta
taaatatctc
catgtcéggt
gctggttgee

gcgegttggt .

tatcecgeey
ccgecttgetyg
actggtgaaa

ggccgattca

¢gr~acgcaat

Description of Artificial Sequence: Vectcr'pAC—G

tctggegtea

‘taattcgtgt

aacggttctyg
tgtgtggaat

tccecgggeaa

gegyggcecat
actcgcaatc
tttcaacaaa

aacgatcaga

gcggatatct.

ttaaccacca
caactctcte
agaaaaacca
ttaatgcagc
taatgtgagt

ggecagceate

cgctcaaggc

‘gcaaatattc

tgtgagcgga
getteoecggeg

3660
3720
3780
3840
3900
3960 |
4020
4080
4140
4200

4217

60

120 .
180
240

300 .



“tttctacaaa ctctttttgt ttatttttct aaatacattc aaatatgtat ccgctcatga 840
gacaat aacc ctgataaatg cttcaataat attgaaaaag gaagagtatg agf&cteazlds 900
atttccgtgt cgcccttatt cccttttttg cggcattttg ccttcctgtt tttgctcacc 960
cagaaacggd o 89i@aaagt a aaacj at gct g, aagat cagtt gggt gcacga gt9ggitags 1020
t cgaactgga tctcaacagc ggtaagatcc ttgagagttt tcgccccgaa gaacgttttc 1080
caatgatgag cacttttaaa gttctgctat gtggcgcggt attatcccgt gttgacgccg 1140

. ggcaagagca actcggt cgc cgcatacact attetcagaa tgacttggtt gagtactcac 1200
cagtcacaga aaagcatctt acggatggca tgacagtaa aattatqgc t get.geca 1260; ;:
t aacc &OGAFHGat AR5 &g;g‘g%ct% fgﬁafgfﬁ%%agg%cgaﬁﬁ%gagﬁag%aaggg%ggg 1320 ::.
agct aaeeggcticty tdtiggtatssaagwttgeuyy asTdtytancctogocty gataggicrggdldac 1380

cggagelaag, £.08306¢al A.GCAAAGHARE BQLALIEACaGREHRLG Gt diRd abgy 1440:,
caacaacglt gcgcaaacta ttaactggcg aactacttac tct a%cttcc at 1500

cggcaac

t aat aga6RerGat GFEHRY "GP HIABITY EEFTREETT e EIY ﬁtétgé‘ﬁgﬁg%&‘ftsf gg 1560. .
Ct ggclgghigdgal [ Hfrbfdjaceatiehigag ceg3hgaget Gaugggicch cycgyigat call g 125238
cagcact ca t .aagc cC L. o tc
200cadEPaTo e DaReOs ar anakay Tl ag e Lo A e AN S 1740
at t t gtcaagtaggte agatoarragt tIPERIH A9IACAOTRY VIGATIGEF 1a%92BERAEEL AL t 1800
tttaatdtas Regoal.ghask At LAMaL&R bidddcaataa ghesdrlgane aamalcmot t. 1860
aacgtgagtt ttcgttccac tgagcgtca .accccgta a aaa atcac%a gg%t ctBtQ%tt 1920
gagat CEEEraRet t G LRIt BERTEEHET gRITGEhN AR e TRt A Ccag. 1980
Cygt g@akhgedabt gaRggaiatgaagagetac etaniaebid tgahgarradg Hogattotaggct@ca 2040
gcaga a gapaccaaat .ac o Qtagtd cacddsca 2100
agaac_t%%tqgfcgga%a Cgcc t%c%%&fgg%%:% %?t%{ g%tég%fb grcc:t gttgggggg%gct]g)ctg 2160
ccagt FgegeRIIahgITgEeRItet ERRTCHUHS: RTRICRE BaPITESRCIntIEIe¢gGat ¥28g 2220
Cgcag%ggfc@ggci%&aaf&ggggw:at;&@c ?e‘?@agag@&c@agmgﬁggfgcgmaegamot , 3:2),28
acaccgaac agat accta caqc agaaa cacac ggcaac a

gt aagﬁ@@@%at%égg?ﬁttﬁﬁ"gaaﬁt g%%&g‘g%% agﬁ%gga%a%tgggagggcgéctggacgg%ggglggc 2400
t t ccaguggsu@eacgeetgrdeatadateedct gteticgteyFagrttasgt casgtettrrgakt®ly 2460

Cc%gftéaéa
cggecttttt a
Oct obédragoumaRF REABETEggcggccaact

agctaaccge
cggagctgaa
caacaacgtt
taatagactyg
ctggctggtt
cagecactggg
aggcaactat
attggtaact
_tttaatttaa
aacgtgagtt
gagatccttt
cggtggtttg
gcagagecgcea
agaactctgt
ccagtggcga
cgcageggtc
~acaccgaact
'gaaaggegga
ttccaggggyg
) égcgtcgaﬁt
cggecettttt

ttttttgeac
tgaagceata
gcegcaaacta

gatggaggcg

tattgetgat:

gccagatggt
ggatgaacga
gtcagaccaa
aaggatctag
ttegttecac
ttttctgege
tttgccggat
gataccaaat
agcaccgcct
taagtcgtgt
gggctgaacg
gagataccta
caggtatccg
aaacgcctgg
tttgtgatgce
acggttecctg

cct

gct

aacatggggyg
ccaaacgacyg
ttaactggcg
gataaagttg
aaatctggag
aageccctecc
aatagacaga
gtttactcat
gtgaagatce
tgagcgtcag
gtaatctgct
caagaqgctac
actgtecttce
gcatacctég

cttacecgggt

gggggttegt

cagcgtgage
gtaageggcea

tatctttata

tcgtcagggy

gecttttget

%gcct tttgc tcacat

acttetgac
atcatgtaac
agegtgacac
aactacttac
caggaccact
ceggtgageg
gtatcgtagt
tcgoetgagat
atatacttta
tttttgataa
acccocgtaga
gcttgcaaac
caactctttt
tagtgtagec
ctctgctaat

tggactcaag

.gcacacagce

tatgagaaag

gggtcggaac
gtcctgtegg

ggcggageet:

ggccttttge

aacgatcgggt
tecgecttgat
cacgatgcct
tctagcttec
teotgegeteg
tgggtctege
tatctacacyg
aggtgcctc;“
gattgattta
tctcatgace

aaagatcaaa

Aagaaaaacca.

tccgaaggta
gtagttagge
cctgttaceca
acgatagtta
cagcttggag
cgeccacgcett
aggagagcgc
gtttegecac
aﬁggaaaaac

tcacatgttc

tc tttcct
ggaccgaagg

cgttgggaac
acagcaatgg
cggcaacaat
geceotteoogg
ggtatcattg
acggggagtc
ctgattaagc
aaacttcatt
aaaatcecctt .
ggatcttctt
cegetaccag:
actggcttca
caccacttca
gtggctgetg
ccggataagg
cgaacgacct.,
ccegaaggga
acgagggagc
ctctgacttyg.
gccageaacqg

tttcctgcgt_

L%&@EQ&&CQ&{Q@QQ&Q 995002458 ta Ab0OARRAAR g BESRYCRROY 2520
ggttcctg- tt

%%%t 2580 3

1380..
1440.

1500

1560..

1620
1680
1740
1800

1860
1920 -

1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580



16 PCT/ (B02/ 01623 tatcccctga ttctgtggat aaccgtatta ccgcctttga gtgagctgat
accgct cgcc 2640 goagccgaac gaccgagcgc agcgagt cag t gagcgag@eiobgeegaagag
cgcctgatgc 2700 "ggtattttct ccttacgcat ctgtgcggta tttcacaccg catatggtgc
act ct cagya o248Qs3 caatctgctc tgatgccgca tagttaagcc agtat a?%cfmﬁﬁg%ﬁtcgc
tacgtgactg 2820 ggtcatggct gcgccccgac acccgccaac acccgctgac gcgccct gac

gggcttctct 2880 gctcccggca tccgcecttaca gacaagct gt gaccgtctcc gggagctgca
tgtgtcagag 2940 gttttcaccg t cat caccg¥ aacgcgcgag gcagcagatc aattcgcgcg
cgaaggcgga 3000 gcggcat tttacgttga caccatcgaa tggtgcaaaa ccttttccgg
t at ggcAEFE56%0 ttf‘é%@@é’c %‘g?‘(jc%a?ﬁéﬁaﬁ%‘étt&tgﬁc%w&ﬁ‘@gﬁ §astTeast a588Cagt aac
gttat aoga;ccaaaﬂ gagt@geag agtgattges gglagtociget éaiogagoac egtdtisacge gegb ggt gaa
CCO00CER0%FLAD cobaLALLL %&gﬁ@g@@%@gca%@aam%gt&a%g@&%gg&t L9gg99aget

gaatta att cccaaccgcg tggcacaaca actggcggg~, aaacagt tgctgattgg
cgtt gcéa%tétss’ﬂ’o tgPE&&QF%ttggt‘taé@f’@caé(‘f@%“g"e’égfiﬂjéa’acﬁ Fg‘fﬁttgég”;ﬂ E§8%t aaatc
tcge ?C ?g&tat%%?g gc68aG8gGdceiage g%c?g%c@@tw%mbgge&t ggRATGaR g@g@caz ;:ga
agcct gt aaa C gagcc atc cg cggcaacg cattaa
ctatccde ccc%ﬁ?otcg%%qag'%gg 1 E at ng%f“g%%?aac gcc?%’cg%g%g é?gétccggc
gtt at t oetttc8&40 tcg*attagcgmaet:gcmeameae@a@at gEcagicaatsmdoryad 30eCat gaaga

- cggt acgs&ﬁag ttE&cg_ﬂQSthggcﬂgﬁéll GlogtbcfadealdQ90hefACLaRCR85: BEESFOCL Ot L
agcgggccca 3 ttaa ttctg t ctcggcgeg t ct gegt ctg gct ggct ggc at aaat at ct
cact cg&%%{"tch‘?% 2agagagt f FG LTI A FEIREHEH NG Fa Bt RTEGEY ¢4t gt ccgg

tttt cageaagdddil atge@tgc aaattagehgaatgort3gyCaitgbtgnc eanjogegs 3ged 0”: Yt gc
caacga 840 t ccattace ga cgttgg
{ Geggar SeB0np oo eapar o= A gEy Uea Al o A SPEY L cgcc
gt t aaceetae 8980 tITATAAE AGHITITLTE @geeegtg?st gwgeaatfmc ew@gpgg: deeqct t gct

gcaact et&dgefOr0 ccEaRA0EE 3805 YSLJ ARG SR LRGELLh ! QE&Q;QEQ& Q@@é ggt gaa

aagaaaaacc 4080 accct c ccaatac ca aaccgcctct: ccccg ccgattc
oo BT o T R GALT ALY (ELaar Aet (R BB eattLat Oihangcan
3480

t t aat gogRErod2f0 ackdtagtor gaagdaagat Gitgadidibgc <t ratraa<dddtzcdbeg

gatgaccagg
gatgtctctyg

. ctgggegtgyg

ttaagttetg
caaattecagce
accatgcaaa
atggcgetgg
teggtagtgg
atcaaacagg
~ cagggccagg
- acecectggege
.ctggcacgac

ttagegegaa

S <210> 9
<211> 45

<212> DNA

atgccattge
accagacacc
agcatctggt
tetcggegeg
cgatagecgga
tgcetgaatga
gegoaatgeg
gatacgacga
attttegect
cggtgaaggg
ccaatacgca
aggtttcecg
ttgatctg

tgtggaagct
catcaacagt
cgcattggat
tctgegtctg
acgggaagge
gggcatcgtt

cgecattacc
taccgaagac
gctggggcaa
caatcagctg
aacegcctct

actggaaagc

<213> Artificial Sequence

<220>
_'<223>

Degecription of Artificial Sequence:

gcctgcacta
attattttet
caccagcaaa
gctggctgge
gactggagtg
cccactgega
gagtccggge
agctcatgtt
accagcgtgg
ttgceocogtet
cocogegegt

gggcagtgag

atgttecegge
ccecatgaaga
tcgogetgtt
ataaatatect
ccatgtcocgg
tgctggottge
tgcgegttgg

atatccegeco

acecgettget
cactggtgaa
tggecgatte

cgraacgeaa

Nucleic acid

sequence which encodes a fusjion protein

gttatttcett

cggtacgcga

‘agcgggoccea

cactegeaat
ttttcaacaa
caacgatcag
tgecggatate
gttaaccace
gcaactctct

aagaaaaace

attaatgcag-

ttaatgtgag

3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4218



'<212> DNA <213> Artificial Sequence <220> <223>-Description of Artificial
Sequence: Nucl eic acid sequence whi ch encodes a fusion prdoeablrr 308t ober
2005 WD 02/081683 PCT/ (3B02101623 17 <400> 9 ggcctgaacg acatcttcga

ggct cagaweAabrgaat ggc acgaa - 45 <210>10 <400>10 000 <2ealdeoxAlexsll 000
<210>12 <400>12 000 <210>13 <400>13 000 <210>14 <211>26 <212> PRT <213>
Artificial Sequence <220> <223> Desgyiption of Artificial Sequence:
Peptide for use in producing fusion protein 3 October 2005 WO 02/081683 18

<400> 9
‘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




PCT/ GS02101623 <400> 14 Leu Gu G u Val Asp Ser Thr Ser Ser Ala Ile Phe Asp
Ala Met Lys 1 5 10 15 Met Val Trp Ile Ser Pro Thr G u Ph2aOsfplgr 05 25 <210>
15 <211> 27 <212> PRT <213> Artificial Sequence <220> <223> Descripti-on :

of Arti{iccikisegquence: Peptide for use in produci ng fuspOpcRINEGEN <400> °
15 Gn Ay Asp Arg Asp u Thr Leu Pro Met Ile Leu Arg Ala Met Lys- 1 5 10

15 Met Qu Val Tyr Asn Pro Ay Ay H.,s Gu Lys 20 25 <210> 16 <211> 29
<212> PRT <213> Artificial Sequence 320> <223> Descri ption of Artificial
Sequengey,, Rgptide for use in producing fusion protein <400> 16 Ser Lys. Cys
Ser Tyr Ser H's Asp Leu Lys Ile Phe Gu Ala Gn Lys 15 10 15 3 Oct ober
2005 Weu0%¥0816431 13°rPEYy (Bg24¢r 628 Ala Ile Phe Asp 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




" <400> 14 Leu Gu Gu Val Asp Ser Thr Ser Ser Ala Ile Phe Asp Ala Met Lys 1
5 10 15 Met Val Trp Ile Ser Pro Thr Qu Phe Arg 20 25 <219Sctddsr20611> 27
<212> PRT <213> Artificial Sequence <220> " <223> Description of Artificial

Sequenc@o o2ePicksle for use in producing fusion protein <4Q0vca&deiz Ay Asp
Arg Asp Gu Thr Leu Pro Met Ile Leu Arg Ala Met Lys 1 5 10 15 Met Gu Va

Tyr Asn Pro Ay Gy Hs du Lys 20 2]'-‘39 <210> 16 <211> 29 <212> PRT <213>
Artificial Sequence <220> <223> DescCription of Artificial Sequence:

Pepti de, for eqk D producing fusion prot sl Rs4A0> 16 Ser Lys. Cys Ser Tyr
Ser H?"sg't,&‘seﬁ E%uﬂti‘/s (e Pﬁ’e thSAI a dn lie_ZIyssnl 5 10 15 3 Cctober 2005 WO
02/ 081683 20 <218® 19 <211> 21 25 B

<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 '




<212> PRT <213> Artificial Sequence <220> <223> Description of' Artificial -
Sequence: Peptide for use in producing fusion protein PCTAGBORtDNE23 <400>
19 Ser Phe Pro Pro Ser Leu Pro Asp Lys Asn Ile Phe Qu Ala Met Lys 1 5 10

15 Met $MjoaMRlesh! € Thr 20 <210> 20 <211> 27 <212> PRT 5233z Aitdsfi ci al
Sequence <220> <223> Description of Artificial Sequencef&éept%esf or use

i n producing fusion protein <400> 20 -Ser Val Val Pro Qu Pro Gy Trp Asp
Ay Pro Phe Qu Ser Met Lys 1 5 10 %8 Met Val Tyr His Ser Ay Ala Gri Ser
Ay GI{r}1 20 25 <210> 21 <211> 25 <212>' PRT <213> Artificial Sequence 3
Oct obe¥ 3005 WO 02/ 081683 21 <220> <223> Description of Artificial
Sequen@dl>PRapti de for -

<212> 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




‘use in producing fusion protein PCT/G02/01623 <400> 21 Val Arg Hi's Leu Pro
Pro Pro Leu Pro Ala Leu Phe Asp Ala Met Lys 3 5 10 15 MeB OQober P98 Val Thr
Ser Val @ n Phe 20 25 <210> 22 <211> 21 <212> PRT <213> Artificial _
SequencwORABK83<223> Description of Artificial Sequenceecirepédudesfor use
in producing fusion protein <400> 22 Asp Net Thr Met. Pro Thr Ay Met Thr
Lys Ile Phe Qu Ala Met Lys 1 5 10 1o Met du Val Sex Thr 20 <210> 23
<211> 28 <212> PRT <213> Artificial Sequence <220> <223> Description of
Artifighgl Sequence: Peptide for use in producing fusion protein 3 Cctober
2005 WD 02/ 081683 22 PCT/ GB02/ 01623 <400> 23 Alg Thr Ala Ay Pro Leu His
du Pr<82A§FPe|sF§:.;§HQn LCgUA]AffJaflﬂé?l Eﬁguence: 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




1510 15 . Met Ju Val Val Asp Val Thr Asn Lys Ala Gy dn 20 25 <210> 24
<211> 14 <212> PRT <213> Artificial Sequence <220> <2233 dJessboopt i on of
Artificial Sequence: Peptide for use in producing fusion protein <400> 24
~Ser Met wis @/dehés3Thr Leu Asn Ala G n Lys Thr Val Leu Leu pebo@ifls2d <211>
20 <212> PRT <213> Artificial Sequence 10 <220> <223> Description of
Artificial Sequence: Peptide for use_in producing fusion protein <400> 25
Ser Hs Pro 1 Ser dn Leu Met Thr A&lﬁ Asp Ile Phe Gu Gy Mt Lys 5 10 15
Met  LeyafyrosHis 20 3 Cctober 2005 WO 021081683 23

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




<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

02 0B TR BT 021 01023 24 29105 20

<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




<400> 29 000 <210> 30 <211> 15 <212> PRT <213> Artificial Sequence <220>-
<223> Description of Artificial Sequence: Peptide for usesofofermdici ng
fusion protein <400> 30 Leu H's Hs Ile Leu Asp Ala A n Lys Met Val Trp Asn
“Hi s Argwdobosibsld <210> 31 <211> 14 <212> PRT <213> Arl,;f:irjdsq,'h/gl@}Sequence
. <220> <223> Description of Artificial Sequence: Peptide tor use in
produci ng fusion protein <400> 31 Pro An Gy Ile The Qu Ala G n Lys Mt
Leu Trp Arg Ser 1 5 10 <210> 32 <214% 15 <212>' PRT <213> Artificial
Sequence, 3 October 2005 WD 02/ 081683 25 <220> <223> Descri ption of

Artifi StHP égequence: Peptide for use in producing fusion protein

<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




<400> 32 Leu Ala Ay Thr Phe Qu Ala -Leu Lys Met Ala Trp Hs Ju His 15
10 15 <210> 33 <211> 14 <212> PRT <213> Artificial SequenegbecdRd> <223>
Description of Artificial Sequence: Peptide for use in producing fusion
prot ei nywefREi1ds Leu Asn Ala Ile Phe Gu Ala Met Lys Metp G Hpdys r dy 1
B 10 <ITOREIRY 51104 (<0125 PRT <013 Artificial SeqoncBysEt has
Description of- Artificial Sequence: Peptlde for use in producing fusion
protein <400> 34 Leu Ay Ay Ile Phe B u Ala Met Lys Met GQu Leu Arg Asp
PCT/GB%§é01623 10 3 Cctober 2005 WO 02/081683 26 <210> 35 <211> 15 <212>
PRT <7 Artificial Sequence

<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




<220> <223> Description of Artificial Sequence: Peptide for use in
produci ng fusion protein <400> 35 Leu Leu Arg Thr Phe G u3AkabdviosLys Met
Asp Trp Arg Asn Ay 1 5 10 15 <210> 36 <211> 15 <212> PRT <213> ‘

Artificisad oaRaldéence <220> <223> Description of Artificighrepafpse:
Peptide for use in producing fusion protein <400> 36 Leu Ser Thr 1le Met

Gu dy Met Lys Met Tyr Ile @n Arg Ser 1 5 10 15 <210> 37 <211> 15 <212>
PRT <213> Artificial Sequence <220> 28223> Description of Artificial
Sequeq&q' ggptide for use in producing fusion protein PCT/GB02/ 01623 3

Oct obe¥ 13005 WO 02/ 081683 27 <400> 37 Leu Ser Asp Ile Phe Au Ala Met Lys
Met Ved<1¥yrisArg Pro Cys 1 5 10 15 <210> 38

<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




<211> 15 - <212> PRT <213> Artificial Sequence <220> <223> Description of
Artificial Sequence: Peptide for use in producing fusion ppoebter 05

PCT/ GB02/ 01623 <400> 38 Leu G u Ser Met Leu Gu Ala Met Lys Met G n Trp Asn
Pro d 10. 15 <210> 39 <211> 15 <212> PRT <213> b oG Sequence
<220> %812073»@8 Q-*scri ption of Artificial Sequence: Pepti d?@%rﬂog}gg&?n
produci ng fusion protein <400> 39 Lg% Ser Asp Ile Phe Asp Ala Met Lys Met
Val Tyr Arg Pro.@n 1 5 10 15 <210>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 oheprisreksr 2A0ThesOY 8L Aleh Pro MPhe/3PhErGPEISET f8t Lys Met Val Trp Arg
Gu Hisy 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




1 5 10 15 <210> 41 <211> 15 <212> PRT <213> Artificial Sequence <220>
<223> Description of Artificial Sequence: Peptide for usesicaoksomsci ng
fusi on prot ei n <400> 41 Leu Lys Gy Ile Phe GQu Ala Met Lys Met Qu Tyr Thr

Al a Net 15 <210> 42 <211> 15 <212> PRT <213> Sequence*
<220> W?23> 1%2350” ption of Artificial Sequence: Pepti d?’cﬁﬂééo&é}g&?n
produci ng fusion protein <400> 42 Leg GQu dy Ile Phe Qu Ala Net Lys Net
Au Tyr Ser Asn Ser 1 5 10 15 3 Cctober 2005 WO 02/ 081683 PCT/ GB02/ 01623
29 <2103,43 <211> 15 <212> PRT <213> Artificial Sequence <220> <223>

Description of Artificial Sequence: Peptide for use in pr odu0| ng fusion
pr ot ei 237 dgscyption of Artificial Sequence: Peptide for

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




.Leu Leu G n Thr

<210>
Descri
pr ot ei

Phe 1 5 10 15 <210> 45 <211> 15 <212> PRT <213> Artificial
<223> Description of Artificigl Sequence: Peptide for

<220>

Phe Asp Ala Met Lys Met Qu Trp Leu Pro Lys

15 10 15

44 <211> 15 <212> PRT <213> Artificial Sequence <2powber 223>
ption of Artificial Sequence: Peptide for use in producing fusion

Nweddhzi1ss4 Val Phe Asp Ile Leu Gu Ala G n Lys Val pMahpddisiey Arg

Sequence
use in

produci ng fusion protein 3 October 2005 WO 0 2108 1 683 30 <400> 45 Leu Val

Ser Met;1BPhegsAsp Ay Met Lys Met Qu Trp Lys Thr Leu

<211>
Artifi

1 5 10 15 <210> 46

15 <212> PRT <213> Artificial Sequence <220> <223> Description of
Citdt Sequence: Peptide for use in producing fusion protein

<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




<400> 46 Leu Gu Pro Ile Phe Gu Ala Met Lys Met Asp Trp Arg Leu Gu 15 .
10 15 <210> 47 <211> 15 <212> PRT <213> Artificial Sequegnaebec®B0> <223>
Description of Artificial Sequence: Peptide for use in producing fusion

pr ot ei 7 Leu Lys u Ile Phe Gu Gy Mt Lys : , Val Lys -
Py ot owhBres T e SoT1s 15° Chtos PRI L2l3s At ﬁ:ﬁ%ﬂgﬁué"’nce

PCT/ (B02101623 3 COctober 2005 WO 02/g§1683 31 <220> <223> Descri ption of
Artificial Sequence: Peptide for use™'n producing fusion protein <400> 48
Leu G, Ile Qu Ala G n Lys Met Leu Leu Tyr Arg Ay Asn 1 5 - 10 15

Y,
<5105 Y6P0-"45 000 22105 59 11> 18
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>
' «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




<212> PRT <213> Artificial sequence <220> <223> Description of Artificial
Sequence: Peptide for use in producing fusion protein PCTsGBORf D523 <400>
- 50 Arg Pro Val Leu.du Asn Ile Phe Gu Ala Met Lys Net Qu Val-Trp 1 5 10
- 15 Lys W®ozosexssober 2005 WO 02/081683 PCT/ GB02101623 Bercgsdiiedl <211>
18 <212> PRT <213> Artificial Sequence <220> <223> Description of
Artificial Sequence: Peptide for use j;n producing fusion protein <400> 51
Arg Ser Prolle Ala Qu Ile Phe Qu a Met Lys Met Qu Tyr Arg 1 5 10 15
A u The,s210> 52 <211> 18 <212> PRT <213> Artificial Sequence <220>
<223> Description of Artificial_ Sequence: Petpti de for use in producing

f usi On<%ﬁ36t B‘F"rFr&Eb’(?B %% Artificial 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




Gn Asp Ser Ile Met Pro lle Phe Qu Ala Met Lys Met Ser Trp His 1 5 10 15
Val Asn <210> 53 <211> 18 <212> PRT <213> Artificial Se§@ense2®5COct ober
2005 WD 02/ 081683 33 <220> <223> Description of Artificial Sequence:

Pept i de/df @iosits® i n produci ng fusion protein PCT/ GBO2/ 04828GR¢MAAZ353 Asp Ay
Val Leu Phe Pro Ile Phe Gu Ala Met Lys Met Ile Arg Leu 1 5 10 15 GQu Thr

<210> 54 <211> is <212> PRT <213>3értificial sequence <220> <223>
Description of Artificial Sequence: Peptide for use in producing fusion
pr ot eidlos4d0> 54 Val Ser Arg Thr Met Thr Asn Phe Qu Ala Met Lys Met Ile

Tyr Hs. 15 10 15 Asp Leu <210> 55 <211> 17 <212> PICT
<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




<213> Artificial Sequence <220> <223> Descri pt| on of Artificial Sequence
Peptide for use in producing fusion protein 3 Cctober 2003 0wE02/0081683 34
PCT/ GB02/ 01623 <400> 55 Asp Val Leu Leu Pro Thr Val Phe A u Ala Met Lys Met
Tyr |l ewithozosless 10 15 Lys <210> 56 <211> 18 <212> PRIpcR&BmdiGts ficial.
Sequence <220> <223> Description of Artificial Sequence: Peptide for use

i n producing fusion protein <400> 563Rro Asn Asp Leu Qu Arg Il e Phe Asp
Ala Met Lys Ile Val Thr vVal 1 5 10 15 His Ser <210> 57 = <211> 18 <212>
PRT <2&,z’ﬁa>Arti ficial Sequence <220> <223> Descri ption of

Artifi uence: Peptide for use in.p . usion protein <400> 57
Th Ar€|ﬂz ai% lI[’_h':m fﬁaﬂ:zétellgﬁ &55% erf’qL t Leu Tyr @n ‘

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




15 10 .15 His Leu 3 Cctober 2005 WD 02/081683 PCT/ GB02/ 01623 35 <210> 58
<211> 18 <212> PRT <213> Artificial Sequence <220> <2233 doesgrogti on. of
Artificial Sequence: Peptide for use in producing fusion protein <400> 58 -

Arg Aspwiakodisss Val Ay Ile Phe Gu Ala Met Lys Met Tyr piiigpdabic2d 5 10 15°
A u Thr <210> 59 <211> 18 <212> PRT <213> Artificial Sequence <220>
<223> Description of Artificial Sequgnce: Peptide for .use in producing
fusion protein <400> 59 Gy Asp Lys Leu Thr Gu Ile Phe Au Ala Met Lys lle
An Tegpelhes 1 5 10 15 Ser Ay <210> 60 <211> 18 <212> PRT <213>

Artificial_ Sequence 3 COctober 2005
Asp Val 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




WO 02/ 081683 . 36 <220> <223> Description of Artificial Sequence: Peptide
for use in producing fusion protein PCT/(GB02/ 01623 <400> 60cet2o@ u Ay Leu
. Arg Ala Val Phe u Ser Met Lys Met Gu Leu Ala ‘1 5 10 15 Asp G u <210> 61
<211> %o sAdidys PRT <213> Artificial Sequence <220> <22@1/Bg686ikpti on of
Artificial Sequence: Peptide for use in producing fusion protein. <400> 61
Val Ala Asp Ser His Asp Thr Phe Al a a Met Lys Met Val Trp Leu 1.5 10 15
Asp Thr <210> 62 <211> 18 <212> PRT <213> Artificial Sequence <220>

<223> Degcrdgption of Artificial Sequence: Peptide for use in producing

fusior]::2 ESH%IH 3 Cctober 2005 WO 02/081683 37 PCT/ GB02/ 01623

<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




<400> 62 Gy Leu Pro.Leu Gn Asp lie Leu Qu Ser Met Lys Ile Val Met Thr -s
1510 15 Ser Ay <210> 63 <211> 19 <212> PRT <213> ArtBDmdkaﬂmSequence
<220> <223> Description of Artificial Sequence: Peptide for use in

produci ngofwesiess protein <400> 63 Arg Val Pro Leu G u Al acrigeobbe26d u Gy.
Ala Lys Met Ile.Trp Val 1 5 10 15 Pro Asn Asn <210> 64 <211> 18 <212>
PRT <213> Artificial Sequence <220> -5223> Description of Artificial
Sequence: Peptide for use in producing fusion protein <400> 64 Pro Met Ile
Ser Hiszhys Asn Phe Gu Ala Met Lys Met Lys Phe Val 15 10 15 Pro Qu 3
Cbtober 2005 WD 02/ 081683 PCTQSBOZ/01623 2%0> 65 <211> 18 <212> PRT

23> Description of Artificiy Sequence: Peptld

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

<213> Artificial Sequence <220> <223> Descrlptlon of Artificial Sequence:

Peptide for use in producing fusion protein <400> 65 Lys B@®wkirgookeu Pro
Ala Met Phe Gu Ala Met Lys Met Gu Trp Hs 15 10 15 .Pro Ser <210> 66
<211> 1®Q0 2@3ds3 PRT <213>. Artificial Sequence <220> <22[33>n@§($mﬂ;jgti on of
Artificial Sequence: Peptide for -use in producing fusion protein <400> 66
G@n Pro Ser Leu Leu Set Ile Phe Qu Aka Met Lys Met A n Ala Ser 1 5 10 15
Leu Met <210> 67 <211> 18 <212> PRT <213> Artificial Sequence 3 Cctober
2005 <W009XH2081683 PCTI GB02/ 01623 39 <220> <223> Description of

Artifi |a e S n rotein .<400> 67
R P e A kS A B

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




“Ile Ser 5 10 15 <210> 68 <211> 21 <212> PRT <213> Artificial Sequence
<220> <223> Description of Artificial Sequence: Peptide ¥0Q¢obasi®0in
produci ng fusion protein <400> 68 Asp Gu Gu Leu Asn Gn Ile Phe Gu Al 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 Pro Gn

Ser Phe_ d Y g
<211>

<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




20 <210> 71 <211> 21 <212> PRT <213> Artificial Sequence <220> <223>
- Description of Artificial Sequence: Peptide for use in produebdaagoobusi on
‘protein <400> 71 Leu Phe Leu Hi s Asp Phe Leu Asn Ala G n Lys Val Qu Leu

Tyr Prowb /083835 Val Thr Ser Ser Ay 20 <210> 72 <211%Ka:pmate3 PRT
<213> Artificial Sequence 3 Cctober 2005 WD 02/081683 41 <220> <223>

Description of Artificial Sequence: Bgptide for use in producing fusion
protein PCT/ GB02/ 01623 <400> 72 Ser plle Asn Ala Leu Leu Ser Thr @ n Lys
Ile Tydogtp Ala His 1 5 10 15 <210> 73 <211> 23 <212> PRT <213>

Artificial sequence . .
<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




<220> <223> Description of Artificial Sequence: Peptide for use in N
produci ng fusion protein <400> 73 Met Ala Ser Ser Lau Arg3Gtiabelb@@sLeu Asp
Ser An Lys Met Qu Trp 15 10 15 Arg Ser  Asn Ala Ay Gy Ser .20 <210>
74 <40Q 0bHefk@P 3 Cct ober 2005 WO 02/ 081683 42 <210> 7§wﬁﬁ%&ﬁﬁ)%§ <212> *
PRT <213> Artificial Sequence <220> <223> Description of rtlﬂlcial

Sequence: Peptide for use in producing fusion protein PCI/G02/ 01623 <400>
- 75 Met Ala H's Ser Leu Val Pro Ile Sﬁe Asp Ala An Lys Ile u Trp 1 5 10
15 Arg;fspPro Phe Ay Gy Ser 20 <210> 76 <211> 23 <212> PRT <213>

Artificial Sequence <220>
<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




<223> Description of Artificial Sequence: Peptide for use in producing
fusion protein <400> 76 Met Gy Pro Asp Leu Val Asn |le Pheclet2zobba G n Lys
lle Qu Trp 15 10 15 His Pro Leu Thr Ay @y Ser 20 <210> 77 <211> 23
<212> PRD wdkdasArtificial Sequence 3 Cctober 2005 WO 0260848830143 <220>
<223> Description of Artificial Sequence: Peptide for use in producing
fusion protein PCT/GB02/ 01623 <400> 74 Met Ala Phe Ser Leu Arg Ser |le Leu
Au Ala Adn Lys Met Qu Leu 1 5 - 10 15 Arg Asn Thr Pro Ay Gy Ser 20
<210> 4B0-<211> 23 <212> PRT <213> Artificial Sequence <220> <223>

Description of Artificial Sequepce: Peptide fqr use in producing fusion
pr ot ei%zéﬁo?ﬁr’cfépﬁ\?gf' ‘%ﬁ g‘r f;e/*%daag LKA g%pﬁ:lgfey%he Gu Ala GnlLys lle

Gu Trp 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> 73
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




1' 510 15 Hs Gu Asp Thr Ay Ay Ser 20 <210> 79 <211> 23 <212> PRT .
<213> Artificial Sequence <220> <223> Description of Arti$oebtat28equence:
Peptide for use in producing fusion protein 3 October 2005 WO 02/ 081683 44

PCT/ GRO8/h9dH¢ss <400> 79 nmet Ser Ser Tyr Leu Ala Pro Il ¢citsgddorsl @ G n Ly$
Ile Qu Trp 15 10 15 His Ser Ala Tyr Ay Ay Ser 20 <210> 80 <211> 23

<212> PRT <213> Artificial Sequence,,<220> <223> Description of Artificial
Sequence: Peptide for use in producing fusion protein <400> 80 Met Ala Lys
Ala Leih.Ghp Lys Ile Leu Qu Ala Gn Lys Met Gu Trp 1 5 10 15 Arg Ser Hi s
Pro 92 1>G2¥ Ser 20 <210> 81

. <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




<211> 23 <212> PRT <213> Artificial "Sequence <220> 1  <223> Description of
C Artificial. Sequence: Peptide for use in producing fusion3proteees<400> 81
.Met Ala Phe.dn Leu Cys Lys Ile Phe Tyr Ala A n Lys Met u Trp 1 5 10 15
3 Cct obwio @a85%s3 WO 02/ 081683 PCTI GB02/ 01623 4.5 His A ypMabeisa y Ay
Ser 20 <210> 82 <211> 23 <212>-PRT <213> Artificial Sequence <220> <223>
Description of Artificial Sequence: Rgptide for use in producing fusion
protein <400> 82 Met Ala Ay Ser Leu Ser Thr Ile Phe Asp Ala @ n Lys Ille
Qu Trge20% 5 10 15 Hs Val Ay Lys Ay Ay Ser 20 <210> 83 <211> 23 <212>

PR <2133, Addcbifigh SPAVENiR: SP Mauedta? SFegtiabl it T 0N OF Artificial
Sequence: Pepti 0 . prot
use in producing fusion protein

<400> 77
" Met Ala Phe Ser Leu Arg Ser Ile Leu Glu Ala Gln Lys Met Glu Leu
1 5 . 10 15

Arg hsn Thr Pro Gly Gly Ser
20

<210> 78

<211> 23

<212> PRT

<213> Artificial Sequence

<220> _
<223> Description of Artificial Sequence: Peptide for

use in producing fusion protein

<400> 78
Met Ala Gly Gly Leu Asn Asp Ile Phe Glu Ala Gln Lys Ile Glu Trp
1 '5 10 18

His Glu Asp Thr Gly Gly Ser
' 20

<210> 79
«<211> 23
<212> PRT

<213> Artificial Segquence

<220>
<223> Description of Artificial Sequence: Peptide for

- use in producing fusion protein




use in producing fusion protein <400> 83 Met Ala G n A@n Leu Pro Asp Ile .
Phe Asp Ala Gn Lys Ile Qu Trp 15 10 .15 Arg lle Ala GBypctey20@6y Ser 20
3 COctober 2005 WO 0 210 8 1 6 83 PCT/ GB02/01623 46 <210> 84 <211> 23 |
<212> RRlamgikds Artificial Sequence <220> <223> Descr ipeti@hzdieArtificial®
Sequence: Peptide for use in producing fusion protein <400> 84 Met Ala A n
Arg Leu Phe His Ile Leu Asp Ala An,ys Ile Qu Trp 15 10 15 Hs @y Pro
Lys Ay Gy Ser 20 <210> 85 <211> 23 <212> PRT <213> Artificial Sequence
. <220>_,450228> Description of Artificial Sequence: Peptide for' use in

produci ng fusion protein <400> 85 Met Ala Gy Leu Gy Pro Ile Phe Qu
oAt Gy
15

Al a d'sF BSS SRELTYE &PYrER 1% 118 TS Wyt § "Ser
1 5 10

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




20 <210> 86 <211> 23 <212> PRT <213> Artificial Sequence 3 COctober 2005
WO 02/ 081683 47 <220> <223> Description of Artificial Seguewte20®eptide
~for use in producing fusion protein PCTIG02/01623 <400> 86 Met Ala Trp Ser

Lau Lyswbreanklegs Phe Asp Ala Gn Lys Ile u Trp 15 101,@5[&03,0%% Pro Gy
Ay Ay Ser 20 <210> 87 <211> 23 <212> PRT <213> Artificial Sequence

<220> <223> Description of Artificigl Sequence: Peptide for use in
produci ng fusion protein <400> 87 Met Ala Lau Gy Lau Thr Arg Ile Lau Asp

Al a Gmslys, bhe dByuclly Biylse® 10 - 15 His Arg Asp Ser Gy Gy Ser 20 <210>
88 <211> 23 <212> PRT _ _

<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




<213> Artificial Sequence <220> <223> Description of Artificial Sequence: :
Peptide for - use in producing fusion protein 3 Cctober 26@btobef082/ 081683..
PCT/ GB02/ 01623 48 <400> 88 Met Ala Ay Ser Leu Arg An Ile Len Asp Ala dh
Lys llevauovdngs 1 5 10 15 Arg Arg Pro Leu Ay Ay Ser 20csRifzosds <211>
23 <212> PRT <213> Artificial Sequence <220> <223> Description of
Artificial Sequence: Peptide for use 40 producing fusion protein <400> 89
.Met Ala Asp Arg Leu Ala Tyr Ile Leu Gu Ala Gn Lys Met Qu Trp 1 5 10 15
H s Prezidi-ssbys Ay 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> 8BS
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





