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WO 2005/095453 PCT/GB2005/001140 SPECIFIC BINDING MEMBERS
AGAINST SYNAPTOPHYSIN The present invention relates to specific
binding members directed to synaptophysin. Preferred embodiments of
wiheobsprasent invention employ the antibody VH and/or VL gemain:eésieeios
scFv fragment herein termed C1-3. Furthergreferred embodiments

empiSy ohEdr Mo AR EHERES it GRE ming RGTIRTEDBHS) of the

C1-3 heavy chain variable (VH) and/or light chain variable (VL) domains,

especjally VH C1-3in 1 o%her antibody framework regions. The inventors
0 PHave enifha Rimbet o Shboey Rlotse kS ISHEsE

direcipraperiesyespeciatly theability tof mrgetc_itoeme@ﬁlieresbﬁaoé ofhepatic
presesielte gells 15 é‘(ﬁg Jibragis is areyersiblepracess characterised by an

accumulation of céllular matrix protein in the liver that precedes the

the s¢EVeloFtABREST SiFRBSR &TdTIvEr fallure: (EHedman SEST BidIThem
embod 2000:2752244:505.BatalerR- et @lnSemikiver Dis;,2001.21:437:-5%). A
. _numpber of conditions 20 can cause damage to the “\f” \s}ulgingmi%

regionh JGRRReIRing Viral mectiShs e g Fiebatifid ©3 And aldotol TRISUSE.
1ight Fibrosis cam ieimbain yidetected: foramary yearsadrid cawvinflict-Severe

N da e that.is sometime l. Despite.a.0 ti f in excess
other 0 %%%%rﬁ%lyﬁro%mﬁﬁﬁéﬁ p%e%%?ed I% Suffé?%g%%% ﬁﬁgf%grﬁgé}g%there are
ident hbiprapaticc optioRs Aval e IE hRIARS R fréaithieoHHIBGE O River

prope HPIQSIS ig caused by hepalic steliate.cells (HSL)dn respense ta;ehronic
liver damage. HSCs play the primary and 30 central role in the

surfage,glogiiERtand Fesotdfidit of fiver fibrosis. HSCs exist in normal liver in

a quiescent state and function to store vitamin A (Geerts A. Semin Liver

Liver D3, 200121:311.35), In fespanse to chronic luer damage, the guiggcent
§3&tvate" f & myofibro fastike phenotype:

accumulation of extracellular matrix protein in the liver that
precedes the development of cirrhosis and liver failure
(Friedman S5.L. J Biol Chem 2000:;275:2247-50; Bataller R. et
al. Semin Liver Dis 2001;21:437-51). A number of conditions
can cause damage to the liver resulting in fibresis, including
viral infections (e.g. Hepatitls C) and alcochel misuse.
Fibrosls can remain undetected for many yearse and can inflict
severe damage that is sometimes fatal. Despite a g¢global
population of in excess of potentially 200 million people
suffering from liver fibrosis, there are no therapsutic

options available to clinicians to treat this condition.

Liver fibrosis 1s caused by hepatlc stellate cells (ESC) in
response to chronic liver damage. H3Cs play the primary and
central role in the development and resclution of liver
fibrosis. HS8Cs exist in ncrmal liver in a gulescent state and
function to store vitamin A (Geerts A. Semin Liver Dis
2001;21:312-35) . In response to chronic liver damage, the
guiescent HSCs “activate” to a myofibroblast-like phenotype.

The activated HSCs proliferate and are believed Lo express the
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35 The activated HSCs proliferate and are believed to express the WO
2005/095453 PCT/GB2005/001190 majority of extracellular matrix
proteins that constitute the scarring observed in liver fibrosis. There is

welnomgoesgeience to suggest that activated HSCs and fibrogenegis s o1 190
deleterious responses to chronic liver damage of a%;cause and 5 that
e fib

a1 oL et eQ8ed Helivafed 4 ST aPiBptosts BAR F&<dl IS At eniafics Be
scarriiver'siresponse tonchronic-d@nages(iredalernkPeetial. 4 Glinkpvest 4998:

. L A02:538-49; right. M.C. Gastroenterology 2001;121:685-98; Orr
el d%(.S)C‘a.sat al. %tevp%a%%rb‘éitifﬁ?)ﬂ%szﬁﬁ‘%f Jfgssslaoﬁgé? Sﬁ%u"’%%m;
deleterginag 575 sSTOASHAjdrprobiem for miargpotentaleantitfibnotics dm the past

that isthatibedrugs didpatreach therapeutic concentrations within hepatic

stellate cells, possibly because of the proximity of hepatocytes, which
and eRhALGS {0 hetalSiise1S BXBEBAGUS CoRipotnts. HRBAE Bruds fftidde a
J.p. ewmher of agents Tthat have srti-inflarypatory ackivityin-visro@ndsin wivo
and. which may.reduce, stellate cell activation, These include
GaStr%eo?ﬁggs?gPo% an agdsarzlifc,fsé 0T ’a,%ﬁi-o”xi&”aint%?cft&kin%%pafOlogy
2004; 4fteiferonrPand hepatocytas giowtkfactdsrdHGRE): BRARY720 ligands
(thiazolidinediones), endothelin-I antagonists, halofuginone (an
_anticoccidial drug) and gene therapy (administration of metalloproteinase
A ma] paRRIRVESgene thetapy il drfifial frodels) THeblaek of suécedndicates
is thdRatitwoule e Hsefuhte targgtany antizfilrgtic therapiestohepalic 25
..., Stellate cells in tf}1 liver. It has been shown recently by Polestra and
Wltm%o%égaﬁétg At e%alrn%n?‘]%Js%aSG-p%gﬁﬁﬁ’t]e}’ingﬁﬁ:r‘?‘-ﬂi?@ gfdwitfactor I
proxintMeP/NGFHBpeecepidrs exprested at higitlevels imsactivatedskepatic 30

exogel%%lkatgcﬁ% \%\.{l&igg ﬁbf gigearég Ehagt SEUM 2 ngni%&%grmggiﬁgdevr\{%g
mannose 6-phosphate %MGP) distributes to the J

that have anti-inflammatory activity in vitro and in vive and
which may reduce stellate cell activation. These include
corticosteroids, antagonists to TNFw, anti-oxidants, cytokines
v interferon) and hepatocytes growth factor (HGF) PPARy
ligands (thiazolidinediones), endothelin-1 antagonists,
halofuginone (an anticoccidial drug) and gene therapy
{administration of metalloproteinase mRNA via gene therapy in
animal models). The lack of success indicates that it would
be useful to target any anti-fibrotic therapies to hepatic

stellate cells 1in the liver.

It has been shown recently by Polestra and colleagues that the
mannose 6-phosphate/insulin-like growth factor II (M6P/IGF-II)
receptor is expressed at high levels in activated hepatic
stellate cells during fibrosis and that serum albumin (SA)
modified with manncse 6-phosphate (M6P) distributes to the
liver when administered tc rats {(molar ratic of MEP:SA is
28:1) with 70% of the intra hepatic dese found in hepatic
stellate cells {(Beljaars et al, Hepatology 1999; 29: 1486-93).

SA modified with 10 cyclic peptide moieties recognizing
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liver when administered to rats (molar ratio of M6P:SA is 28:1) with 70%
of the intra hepatic dose found in hepatic stellate cells (Beljaars et al.
Hepatology 1999; 29: 1486-93). 35 SA modified with 10 cyclic peptide

wpeistiessiecognizing 2 WO 2005/095453 PCT/GB2005/003:19%;gallagen o)
type VI receptors (C*GRGDSPC*, in which C* denotes the cyclizing

collagblieing fediduésraRoTesutSiHBRRSRntial Histhibition & e raiiRer

the cwithin16gmineies after ipyaversys injection(Beliaars at gk JBiek Ghem
: 000; 275: 5 12743-51). In fibrotic,l'ver; 70% of the hepatic dose of the
dlSt*’Jgké%gég?‘maﬁiﬁéﬁeaﬁﬁmiﬁ%v‘éesraswsjoj%?dtéd wcu{thmé&ﬂfa‘?éd hepafic stellate
intragelioadoweyerinduniae livertissustperfusiong i tHesehreagents weres ;
127¢31aken up-ny kupfiercells, the nepafic, cell type involved: in the remaval,of
. large molecular weight 10 molecules and foreign pgrtlclles, and not stellate
peptigan@ogihaptbyaiiidia Préteit Exsieased ifv helral Telly 2l Nepraici

stellstellate tells ons(assimand netaln Am JLathel; 1999,155:1831:1839;
h Bargou R.C. etal. Gene 1991;99:197-204) 15 It is a membrane bound
5 5teRT And i€ ot aVafale 1R &> Yunctionar pufified fornt: tedskethis
cell SsigrEfidantdimvitatiom théapplicants have isaelated suceessiully the; first fully
molec@fgéa%gép@oq:%Q? a!}SIgPQYJEQ%megt gltgngC|{|CE fQCrean ee_q'fra..ce”u'ar
domain of synapt 6}1 sin, present on ﬁepatlc 20 ‘stellate celis: This
antibody was isolated using the technique of phage display and a human

synap@bihedydibraryamade-available by the MRG, Cambridge, UK. The

hepat J?%iggd vl\é:ts%ra%%egsstagaigst a eptide and it is this e_}nti- e_pti.de. antibody
g hetwiole FatRe S hdptoptysint prot@irtinfits ies-
1993 haturas sorfimsationirthestelate eall memirane. Antihodiesvhichos) .
e 1o (@ORANIBE AC RACHR HOSPLRIVEANSL® M PARTIB Provice forthe
functional purified form. Despite this significant limitaticn
the applicants have isclated successfully the first fully
human monoclonal antibody fragment with specificity for an
extracellular domain of synaptophysin, present on hepatic
stellate cells. This antibody was isolated using the
technigue of phage display and a human antibody library made
available by the MRC, Cambridge, UK. The antibody was ralsed
against a peptide and it is this anti-peptide antibody that
also recognises the whole native synaptophysin protein in its
natural confirmation in the stellate cell membrane.
Antibodies which recognise and bind to synaptophysin have the
potential to provide, for the first time, a reagent suitable

for a number of therapeutic applications as discussed below.

BRIEF DESCRIPTION OF THE FIGURES

Figure 1
Schematic diagram of synaptophysin. Human synaptophysin has a
theoretical molecular mass of 33.8kDa and is predicted to span

the plasma membrane of cells as outlined. The protein is

3
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for a number of therapeutic applications as discussed below. 30 BRIEF
DESCRIPTION OF THE FIGURES Figure 1 Schematic diagram of
synaptophysin. Human synaptophysin has a theoretical molecular mass

wof BasRissand is predicted to span 35 the plasma membrapg,ekselSods oo
outlined. The protein is 3 WO 2005/095453 PCT/GB2005/001190

repor teforted b be giyessyiatea hrithexSerfiehtEiy) Fasy nidiécdlafhass ot -
mass 038-49kDep(EastwogdSiboat al. Bras-Res Bui2001,55:569:78). 5 Figure
2.Isolation and amplification of phage-antibodies (polyclonal) with affinity
20017 foi't té?&ét‘peptide-BSA. The enrichment of phage-antibodies
(polyclonal) recognising the target peptide- BSA antigen during

- u?_?ioz-panning was assessed by ELISA. 10 Polyclonal phage-antibodies
—(=1x101) rescued from each round of selection were assayed for binding

Isolaig the tHrgetpeptide-BSATonjugatea Beuad phage werel Hetectéd g

with HRP-abelled; anti-M13antibodyd{Phanmasia) as autlined in methads ¢
~_section. Phage titre at each ian is indicated D-- 15 Figure 3 Cl-phage
Phage3afindhy Cidie (MEndGoRas Absayed frbinding o° the get PePtde-
BSA apeptde-BSAasoutlined for-Rigure: 220 Hgure«4 Nuclentivnand amino
cid sequence of the C1-3 scAb within.the_pIMS147_vector (alignment of
oL yo S OB ok SEBILNO o) T My TR e SR A AT
of seleterhmningIeYicrISECBRsY whichmake upths mtigendsindingrsitel are
a5z cihheldsfhe %%ﬁﬁ%ﬁ'b%?n%%é”%@?@ linker (Glyd. 3en3thakioins the Hand L
chains is underlined (). The start of the Framework
anti-M13 antibody (Pharmacia) as outlined in methods section.

Phage titre at each pan is indicated (-—-[---).

Figure 3
Cl-phage antibody clone {monoclonal} assaved for binding to

the target pepitide-BSA as outlined for Figure 2.

Figure 4

Nucleotide and amino acid sequence of the Cl-3 scAb within the
pIM&147 vector (alignment of SEQ ID KO 7 and SEQ ID NO 8).

The hypervariable complementarity determining regions (CDRs},
which make up the antigen binding site, are in bold. The
flexible amino acid linker (Glyy,Ser)s that joins the H and L
chains is underlined /| ). The start of the Framework

regions {(FW} and the start of the Human constant kappa domain

{Ck} are also indicated. <Cloning sites are underlined ( Jwith
the corresponding restriction enzyme indicated above the amino
acid sequence. The beginning of the HuCk constant domain and
6 Histidine residue purification tag is shown - full aminc
acid sequence:

AAPSVEIFPPSDEQLKSGTASVVCLINNEY PREAKVOWRKVDNALQSGNSQES

VIEQDSKDSTYSLSSTLTLSKADYERHKVYACEVTHQGLS SPVIKSENRGESHHHHEE
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regions (FW) and the start of the Human constant kappa domain (Cu) are

also indicated. Cloning sites are underlined (-)with the corresponding

restriction enzyme indicated above the amino 30 acid sequence. The

wieginingaf the HuCk constant domain and 6 Histidine resi@4@sg2005/001190
_ purification tag is shown - full amino acid sequence:
EJ;M—EAA?PSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNS
TnductQbH of C1-3 scib expression in ¥XL-1 blue cells and
. f.VTI%(;)DSKDS YS?@TL}LSK@DYEKHKVYACEVJ H%GLES ORVTKSFNR

Purt LR SHAHHIH 352 W 20057065453 PE TSR 2005/601 190 Figure 5
coomadrdectiohief G1:3.seAb exprdssior it Xk - birePédlls and rpwrification by
10aa: ARty chromatogranhy, Lpper Hlot, yeaqmassie blye stained samples o

after SDS-PAGE with protein 5 loadings as indicated; lower blot, Western
with zmalysisobsafplesowithdrtithursrahi©xlight chain antibody. Figure 6

Anti-human CK light chain capture ELISA quantitation of C1-3 10 scAb.

_ Goat anti-human Cxlight chain antibody was coated onto the surface of a
F13ur§idty six well plate. Dilutions of human IgG or C1-3 scAb preparation

ant i -WEg{Neybated. in individual.wells. ;After extensive.washing,, captured 19G
(-"-) or scAb (-0-) was quantitated as outlined in the methods section.
scAb . Datatarethie 4bunean@nd standardedeviation bb8separatecated onto

the s@ElermUnations ;. typical of 7 senarais prepargtions.kigure, ¢ Bxpregseds
scAb was tested for its ability to interact with the 20 peptide .

or ClvpPPREAQVEDARPSCISES D NOH O ELISA Hsing’ antheBSattatl§et

aster PERIME SCAD. Wells of a 96.well, plate yere coated with BSA-targef ;.
peptide or BSA and incubated with eithér C1-3 scAb (grey bars) or control

quant%EAEﬁﬁC@@mﬂﬁﬁﬁﬁﬁéﬁaﬂﬁNthe methods section. Data are the

mean and standard deviation of 3 separate determinations -

typical of 7 separate preparations.

Figure 7

Expressed scAl was tested for ite ablility to interact with the
peptide YPFRLHQVYFDAPSC (SEQ ID NO: 9) by BLISA using anti-
BSA-target peptide schAb. Wells of a %6 well plate were coated
with BSA~farget peptide or BSA and incubated with either (1-23
scAb {grev bars) or control scAb incubation buffer (clear
pars) followed by extenszive washing. Bound scAb was detected
using the HRP conjugated anti-human Cx light chain antibody and
guantitated as outlined in methods section. Data are the mean
and standard deviation of 3 separate determinations. 'BSA-

peptide 2' i1s tThe target peptide.

Figure 8
Western blot showing the kinding of CL-3 scAb to the target

peptide. Cell extracts (Spg/lane) were subjected tc Western

hlictting and membranes probed with Ci-3 =schb followed by

incubation with HRP conjugated anti-human Ck light chain
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bars) followed by extensive washing. Bound scAb was detected 25 using
the HRP conjugated anti-human CK?ight chain antibody and quantitated
as outlined in methods section. Data are the mean and standard

wEoViRlRY,9f 3 separate determinations. 'BSA- peptide 2' is therlaigbsoo1190
. eptide. 30 Figure 8 Western blot showing the binding of C1-3 scAb to the
antlbogﬁ

gelt epiiteC Eefexiractd (SyHardjivera subiécted 16 WesteliPibitig
stellaaadanémbranes peobedwwith-C-3.saAk: fallowekhy ineuhatioppwith-HRP
i onjugated anti-human CK 'Light chain.5 WQ 2005/0954 _
Snonym / %“2“0%%?0&’??9@6 'anliff)%sdy ar%:c?%epee i'?)ngucﬁlnLge ISECLgr%e%\genzf.arhSCs -
pancregdtifepHtienstediaie c8lls HHSCsathuraan hepatic stalkate celld (Adex
trans-@NRYIOHS patient code), rHCS, - raf facytes; B13 - rat pancreatic

stem cell; B13-H - rat pancreatic stem cell after 5 trans-differentiation into
an hepatocyte. Figure 9 C1-3 scFv was labelled with FIT-- and confirmed
rigqureby SDS-PAGE. Nit charged IMAC Fast Flow Sepharose resin purified

_ -3 acAb .10 was subjected to dialysis and then concentrated using a
€13 S%Htr?&%ﬁ W@I%f Jégﬁ#ifl‘ﬁ”@"gﬁgco“n'oE:Ifajl‘ﬁtrga or. (ffJorh%Jélnltnr%f[;%&l- SRl as
Ni* chiyareBI TCHEbeleeait. aliqdetsiofeach fraction Kapprokedil4gAane)chb

was suﬁﬁgﬁﬁgﬁj¥555§%56§%§f%%%N%%9M‘%EQ&%E%%J@ES(%éﬁﬁgoe"U
staining of gel. 15 Figure 10 FACS analysis of human HSC incubated

centrigithott(UPPER PARNER o C Wit ILOWER PANEERBimaREaniBodies -
schb whe. EHGrCiSrscARHEITE) anda mousesnongelopalantiooytos

a-smooth muscle 20 actin (asma-AFC%. Anti-a-smooth muscle actin .
(aPProRnfibodh? W Betettéd TSitfa biotht corfbigated sectiiary anfissdy ssie

blue (talosvedbrotein) staining of gel.

Figure 10

FACS analysis of human HSC incubated without (UPPER PANEL) or
with (LOWER PANEL) primary antibodies - 1.e. FITC-Cl3 scab
(FITC) and a mouse monoclonal antibody to a-smooth muscle
actin (asma-APC). Anti-c-smooth muscle actin antibody was
detected using a biotin conjugated secondary antibody fellowed
by fluorophore~-streptavidin conjugate incubation as outlined
in the Methods section. Figures represent the percentage of
cells in each quadrant. Data are typicel of 3 separate cell

preparations.

Figure 11

Uptake of Cl-3 scAb and Cl-3-conjugates by human HSCs in
culture. HSCs seeded into 24 well plates were incubsted in
0.3mls culture medium containing 5ug schb. Samples of medium
were taken at the indicated times and subjected to Western
blotting to detect scAb using HRP-conjugated anti-human Cx

light chain antibedy (UPPER PANEL) and serum albumin (LOWER
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by fluorophore-streptavidin conjugate incubation as outlined in the
Methods section. Figures represent the percentage of cells in each
guadrant. Data are typical of 3 separate cell 25 preparations. Figure 11

whBlakeai{1-3 scAb and C'_-3-conjugates by human HSCs#,Ebsno1 190
HSCs seeded into 24 well plates were incubated in 30 0.3mls culture

PANEL | &diufn d6RGiHNG S97EcHb: SEmpIeLor rmEditm weré tdkereRet-e

experindicated times and subjected to Western blotting to detect scAb using
HRP-conjugated anti-human Cic light chain antibody (UPPER PANEL)
and serum albumin (LOWER 6 W(c) 2005/095453 PCT/GB2005/001190

FigurANEL) as a loading control. Results typical of 4 separate experiments.

Bf fectiQuesltap Bifeclof SEAD inpubaton,on HSC Mability HSCS seeded jnto

24 well E[Iates were incubated in 0.3mls culture’'medium containing 5ug

24 welb ABIGIRE ifiEated e caldwere Sneubateasorsdgdts prior to

contafg@mayakafmedismand.washing: with-lix PR3 Attachment (as,a measure
of viability) was 10 determined by a direct é?/roteln assay in the culture

INCUbIIAR . 5ata’ardthE nBan And"Sah83RT ddviafiod BF 3-8 marate welld om
with the sapte. experiment typicakof3 separate experimants.: ¥Significantly
differen]tafrog\ g&ntrol usirllf%tStudent T test (g/v%;[ailed P > 95%. 15 Figure

dEterqﬁngﬁectyof synaﬁ?ocpthﬁln pgéﬁdgssgﬁa monensin %nllj—;IWC‘IJ- ¢Ab
Data Pisding o hedtarkHSCY. Human HSEsseededdrito324 well- plateswidre

from %%@%@@Pﬂ%ﬂ5@%%%&6%%@%anwﬂlgoe%érﬁ%%ts.
containing either: 10g C1-3 scAb; 10g FITC-CI-
+Significantly different from control using Student T test {(two

tailed) P > 95%.

Figure 13

Effect of synaptophysin peptides and monensin on FITC-CL-3
scAb binding to human HSCs. Human HSCs seeded into 24 well
plates were washed and incubated in 500pl Hepes/HBSS per well
for 1 hour containing either: 10ug C1-3 scAb; 10ug FITC-C1-3
schb; 10pg FITC-Ci-3 scAb and 0.25nmoles of the target peptids;
10pg FITC-CLl-3 scAb and 2.5nmecles of the target peptide; 10ug
FITC-C1-3 scib and Zonmoles of the target peptide; 10ug FITC-
Cl=-3 scAb and 25nmoles of peptide P1; 10pg FITC~C1-3 scAb and
2.5uM menensin; 10pg FITC~C1-3 scAb and 15uM monensin; 10pg
FITC-3A8 scAb (scAb raised to microcystin and not expected to
bind to HECs). Cells incubated with monensin were preincubated
for 10 minutes. Just prior to addition of schAb, the medium was
changed and cells were re-dosed with monensin. The figure
shows quantitative analysis of mean percentage fluorescent
cells/field of view % standard deviation, from 20 randomly
selected fields. Bar = 50um. Monen = monensin; Pl = the

ATDPENIIKEMPMC peptide; P2 = the target peptide.
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SCAD; 10a FITC-CI-3 scAb and 0.25nmoles of the target peptide; 10g
FITC-CI-3 scAb and 2.5nmoles of the target peptide; 10g FITC-C1-3 scAb
and 25nmoles of the target peptide; 10g FITC- C1-3 scAb and 25nmoles
wof ReplideR1; 104g FITC-C1-3 scAb and 25 2.5M monensipH4as/001190
FITC-C1-3 scAb and 15M monensin; 10g FITC-3A8 scAb (scAb raised to
microcystin and not expected to bind to HSCs). Cells incubated with
igurgwolngnsin were preincubated for 10 minutes. Just prior to addition of
_““"?ﬁb‘ the medium was changed and cells were re-dosed with monensin.

HSC v ﬁ@iﬁjguFé( 30 shi qliattitative ahalRisloffmedn petééntagerthittescent

treat@@”&éﬁ@ﬂ i standard deviation,ifrome2Q randonplyoselegted fields.
= 50m. Monen = monensin; 01 = the ATDPENIIKEMPMC pe tide; P2

1-5uM _%é?écr%’é%i%epu&é)@%%os?@é%s& PETIER2005/0FEYR FigiiE14
Cl-3 BSOviabdity. HuhanHSEs in 24aneth plate tuliare=wete ttreatedmwithl 1 oug
0Qul m n mmg_ |ther MSO cIe 1.5u llotoxin
?7%0%pmo%dé;d%%% gl 3 sc%Ab at mg?m \ggﬁ 5 sCh b%l%r}éb ’
0. 5@@%@@@@?@%@“@&%«9 at@@mq/nﬂz(mgﬂ@fsls%% n@s@ﬁm&és €1-3

12 . 5p8eAb1:41000pmoles gliotoxin) 0.5mg C1-3 protein /ml stock = 12.5 uM =
12.5 nmoles/ml = 12.5pmol/ul 10 The following sequences are disclosed
herein: SEQ ID NO: 1 CI-3 VH encoding nucleotide sequence SEQ ID

The rNQRCA3 Vihamingacidseqienctqe SEQER NG::3 C1-3 VL encoding
nucleotide sequence SEQ ID NO: 4 C1-3 VL amino acid sequence SEQ
ID NO: 5 C1-3 linker encoding nucleotide sequence SEQ ID NO: 6 C1-3

SEQ IRnREF-amino dcid sefjtiercs SEQ D NO 12 GL-Gensogirgnacleotide

spg IBERYENCE  ci-3 vH amino acid seguence

SEQ ID NO: 3 Ci-3 VL encoding nuclectide seguence

SEQ ID NO: 4 Cil-3 VL amino acld seguence

SEQ ID NC: 5 Cl-3 Linker encoding nucleotide seguence
SEQ ID NO: § Cil-3 linker aminc acid seguence

SEQ ID NO: 7 Cl1-3 encoding nucleotide seguence

SEQ ID NO: B Cl-3 amino acid seguence

SEQG ID NO: & Cl1-3 antigen

SEQ ID NO: 10 Cil-3 VH CDRl, within VH amino acid sequence

(SEQ ID NO: 2.

SEQ ID NO: 11 C1-3 VH CDR2Z, within VH amino acid sequence
{SEQ ID NC: 2;.

SEQ ID NO: 1Z C1-3 VH CDR3, within VH amino acid sequence
{SEQ ID NO: 2).

SEQ ID NC: 13 <Cl1-3 VL CDR1, within VL amino acid seguence
(SEQ ID NO: 4) .

SEQ ID NO: 14 CLl-3 VL CDR2Z, within VL amino acid sequence
{(SEQ ID NO: 4.

SEQ ID NO: 1b C1-3 VL CDR3, within VL amino acid seguence
{3EQ ID NO: 4).

SEQ ID NO: 16 Entire amino acid seguence (single letter code)

for the Human constant kappa domain (Hu Cy) and & Histidine

5



20 SEQ ID NO: 8 C1-3 amino acid sequence SEQ ID NO: 9 CI-3 antigen
SEQ ID NO: 10 C1-3 VH CDR1, within VH amino acid sequence (SEQ ID
NO: 2). SEQ ID NO: 11 CI-3 VH CDR2, within VH amino acid sequence
25 (SEQ ID NO. 2). SEQ ID NO: 12 C1-3 VH CDRS3, within VH amino acid
WOSHBRB¢8 (SEQ ID NO: 2). SEQ ID NO: 13 C1-3 VL CDRPCHIGER00001150
residud@ming aeid-sequence._ (SEQ;| L 4. ID NQ: 14 C1-3 .V
Cnlgilgg,ﬁwithin Vﬁm?r?ﬁcidls%%%%nﬁa %ESQEtI%nﬁ&Oﬁ%( SG‘E(gH%vﬁILb?BdS
and Hu Gk 3Rgo eR 3 fwithia \AREnfio Heitlsatuence (SEQ ID NO: 4). SEQ ID
SEQ IDN@:16 Entiemaming aeid seswense (single,letter cade) 35 far the, Human
stant kappa domain (Hu C;) and 6 Histidine 8 WO 2005/09545
/ 190 residue purification tag - light chain Framework 4
SEQ ID(D¥WA4)@ndsnare HiiEk beginsiattheenthel Not! siter SEQ: 2 NQ: 17 an
seguenégarlier version of the C1-3..VL encoding nucleotide sequence. SEQ ID.
NO: 18 an earlier version of the C1-3 VL amino acid sequence. SEQ ID
SEQ IDNtS:19 &n eailicramtdion ofehie O3 @hcobings husleetide sequence.
nuclecSEQ IRMNQ20.an earlier version of the C1-3 amino acid sequence. in
sE IDthe abgve sequences, as in figure 4, the hypervqriable qomplementarity
Q 1P RBmfifingTRgRAs(EDRI ihich nfake G tHel ahtigan binding Site, are
seguendrebold. The flexible amino acid linker (Gly4,Ser); that joins the H and L
chains is underlined

nucleogo

In the above seguences, as in figure 4, the hypervariable
complementarity determining regions (CDRs}, which make up the
antigen binding site, are in bold. The flexible amino acid
linker (Gly,,Ser): that joins the H and I chains is underlined
o, ). The start of the Framework regions (FW) and the
start of the Human constant kappaz domain (&) are also
indicated. Cloning sites ars underlined (__Jwith the
corresponding restriction enzyme indicated above the amino

acid seguence.

In one aspect, there is provided a specific binding
member having an antibody antigen-binding site that
binds & synaptophysin epitope within <the amino acid

seguence YPFRLHQVYFDAPSC (SEQ ID NO: 5.

Alsoc disclosed is a specific

binding member which binds synaptophysin and which comprises
the Cl-3 VH domain (SEQ ID NO: 2) and/or the C1-3 VL domain
{SEQ ID NO: 4).



(------- ). The start of the Framework regions (FW) and the start of the
Human constant kappa domain (Cx) are also indicated. Cloning sites are
underlined (-)with the corresponding restriction enzyme indicated above
the amino acid sequence. In one aspect, there is provided a specific

senexa]diNG. MAmBer having an.antbody, antgen-binding ste that binds &,
syr\éptophysm egll?ope Withit the amino-acid SEqUENCE

an antYPBER)HONYERPARSC (SEQ B NO: 3! Nisondisclosed is aispeeific

surtndlingiggnember whigh binds synaptanhysin aod which comprises. s,
C1-3 VH domain (SEQ ID NO: 2) and/or the C1-3 VL domain (SEQ ID

In oneNEF a5 BRhePARC NG Homainds paired Wit aMAT orhEiEtd protide <

is paidfeantibedy antigenbipding sitesalthoughmsdispusser) furtherbelovwea

..._VH domain alone may be used ta bind antigen. In one preferred .

At o S (SR TENER 55 Bl e 110 E1.3

Cl-3 WL siothdid (SEGeIDNNO: Anse thatarersrmibodyantigenbindihg Siféhsis

pairedojmed comprising both the, G1-3:H apd Vi domajas. In-Other _ oy s
embodiments, the C1-3 VH is paired with a VL domain other than the CI-3

promlsgiitiyhiEhaiR LprormsetittsRell establishad fn the art. 9a WO 20 0510
95 4 5 3 PCT/GB2005/001190 One or more CDR's may be taken from
the C1-3 VH or VL domain and incorporated into a suitable framework.
This is discussed further below. C1-3 VH CDR's 1, 2 and 3 are shown in
SEQ ID 5 Nos 10, 11 and 12, respectively. C1-3 VL CDR's 1, 2 and 3 are
shown in SEQ ID Nos 13, 14 and 15, respectively. Variants of the VH and
VL domains of which the sequences are set out herein and which can be
employed in specific binding

9a



10

-3
()

20

30

35

10 members for synaptophysin can be obtained by means of methods of
sequence alteration or mutation and screening. Such methods are also
disclosed herein. Variable domain amino acid sequence variants of any of
tReo\shslegd V., domains whose sequences are specifically disclos
herein may be employed in accordance with the present as dis%%sis?s%&% S/001150
herein. Particular variants may include one or more amino acid sequence
one @ierafians (adgition, delefion, substitution and/or insertion of an.amino _,
acid residue), maybe 20 eés%ﬁ}ﬁ %b%lni’?o ‘%}%racg%n“s,%\z sFhan AbSTRFS™
and JRFAIGIRT fsacthan ot $0idiratorfremess than Ibdst 55 discussed
furtdlieralions:d, 3.2 01 Altergions may be made inQne.prmore . oo o
framework regions and/or one or more CDR's. A specific |n8|ng meoner
Nos 1 disciosEd Perdin EFBE BRERRhIch compete¥ FolBIRdMglto ahtiedh 3 are
showithi anysspedific xuding membes wvhieh bethsbinds the aptigen and .
comprises a soecif is binding member, VH and/or VL domain disclosed
herein, or VH CDR3 disclosed herein, or variant of any of these. 30
Varigompetitortbetvigerebindiviy members nody he assayed easilyuitn ¥KED, are
- fgﬁexq{’gglg-%sig ELISA nd/Qr by tagging a specific reporter molecule to
Set T ) 2 ;
one binding mem%)er W J|'cahczéﬁl e%ge?%qgfjeﬂg%gée‘&egé) && ot bifier™ 9409
membgf §gdetk bmRpherine i), traniisleciontifieaticryotepetifichintéthods
oz sugmberswhichhlindithe same La%@tﬁpea%faafg%@%@g epgefeﬁ- 10
met \CIDVdOs 25995/0?5453 PCTIGB2005/001190 Also disclosed Is a specific
A5BRIRS émber SoPTBASiRG & Rfifiian antibody antigen- binding site which
competes with CI-3 for binding to synaptophysin. In another aspect, there
. Jsg)iovi%ed an isolated nucleic acid which comprises a nucleotide
Varﬁ%qu%ncgmaln aminc acid seguence variants of any of the VH
and VL domains whoss seguences ars specifically discleosed
herein may be emploved in accordance with the present
as discussed herein. Particular variants may include one
or more amino acid sequence zlterations (addition, deletion,
substitution and/or insertion of an amino acid residue), maybe
less than about 20 alterations, less than about 15

alterations, less than about 10 zlterations or lass than about

i

alterations, 4, 3, 2 or 1. ZAlterations may e made in one

or more framework regions and/or one or more CDR's.

A specific binding member as disclosed herein may be

one which competes for binding to antigen wit any specific

binding member which both binds the antigen and comprises =z
specific binding member, VH and/or VL domain disclosed herein,
©or VH CDR3 disclosed herein, or variant of any of these.
Competition between binding members may be assayed easily in
vitre, for example using ELISA and/or by tagging a specific
reporter molecule to one binding member which can be detected
in the presence of other untagged binding member (s}, fo enable
identification of specific binding members which bind the same

epitope or an overlapping epitope.

it



encoding a specific binding member or antibody VH or VL domain of a
specific binding member as defined above. In yet another aspect, there is
provided a host cell transformed with nucleic acid as defined above. In

pect, there is provided a method of producing a specific
ﬁr%?@ggﬁﬁ%% er or antibody VH or VL domain, the method co‘?ﬁ%(%ﬁ?&wom%

culturing host cells as defined above under conditions for production of

a1 s $Aidispecific,kinding member or antibody VH or VL domain. Various
methods are available in the art for obtaining antibodies against

SP e e DICPSHT SnBSANER nfsFesrhpétewith NOR3 foranindingde zntigen-

bindsynaptaphysim Al50 disghesackis,a methad of qhtaining one or.more

specific binding members able to bind the antigen, the metﬁoa?ncluding

synagtoph 1. . e L o .
Y rlr?éjmg?rﬁ% contact a library of specific binding members according to

the invention and said antigen, and selecting one or more specific binding

in raersbersof tfé%'ﬂh!@"b’,abl% H%Qigd S@Q a@%@ri"&é‘&”eﬁ‘?ﬁredi sclated
mwleér}_bcodirarggr.lt(ial the Qecbgic binding member binds an epitope within the
EYPFRIHOVYEDAPSC [SEQ SD™NOS9). 99R e ce

amino amdlsequ‘“é o
enCHGHNET aspeek Hraré isprovided anethatkef robtainingheneeldnores o r

Vi seeedicoindipg membpras defingd aboys, the mietliad ineluding. .,
bringing into contact a library of specific binding members and an” ™~

above,. . e

antigen, and selecting one or more specific binding members of the

library able to bind said antigen, wherein the antigen comprises an

oo golope i e aple acdseguence YPERFQLTDAPRESEQ.P,
transformed with nucleic acid as defined above.

In yet another aspect, there is provided a method of
producing a specific binding member or antibody VE or
VL domain, the method comprising culturing host cells
as defined above under conditions for production of
said specific binding member or antibody VE or VL

domain.

Various methods are available in the art for obtaining
s . . , : "
antibodies against synaptophysin and which may compete with

Cl-3 for binding to synaptophysin.

Also disclosed is a method

of obtaining ons or more specific binding members able to bind
the antigen, the method including bringing into contact a
library of specific binding members according to *he invention
and said antigen, and selecting one or more specific binding

members of the library able to bind said antigen.

In a preferred embodiment, the specific binding member binds
an epitope within the amino acid seguence YPFRLHQVYFDAPSC (8ED

ID NO: 9},

11



In yet another aspect, there is provided a method of obtaining a specific

binding member having an antibody antigen-binding site that binds

synaptophysin, the method comprising providing by way of addition,

deletion, substitution or insertion of one or more amino acids in the

amino acid sequence of the C1-3 VH domain (SEQ ID NO. 2) one or

more VH domains each of which is an amino acid sequence variant of the
1% c§-3 VREddHREin, 26sthally chibiting ohe &rifdredid domafteamedo ©f
obaeith sequencevariants thtis proviged-with oneor more YL gdemainsdo s

ae P ong, gr more YHLVL gormpingtions, and/or providing Dy way of . .
addition, deletion] substitution or insertion of one or more ammo acids” in
CoRf& ahind adid seddénce f the T-3MVIcdomain {SEQ IBMNG 14) advid an
angdbgain whichuis ar aednoiagid segquense vadant ofdbe €1:3 VL damain, g
meﬁ?grcgmq%mgﬁ_one or, more VL domain amino acid sequence variants

i T i) i3 = o e . ntigen
us provided With onie or more VEIdomains to provide ofié or more* %"

whagfyE déhain esrhbifiations; cameltésting thenVHedomain aminbtcid:  the
am Sequences variants arYHMLreambination.qrcombinations fagdo identify a
specific binding member that binds synaptophysin. 1la In yet another
aspect, there is provided a method of obtaining a specific binding

in nighiber having an astitody » antigen-binding siteothatibindss method of
ob synaptaphysing which: method-comprisgs-previding starting.nuclsic agids; .
B e N e
method comprising

providing by way of addition, deletion,
substitution or insertion of one or more amino acids
in the amino acid seguence of the Cl-3 VH domain (SEQ
IP NO. 2} one or more VH domains each of which is an
amino acid seqguence variant of the Cl1-3 VH domain,
optionally combining one or more VH domain amino acid
seguence variants thus provided with one or more VL
domaing to provide one or more VH/VL combinations;
and/or

providing by way of acddition, deletion,
substitution or inserticn of one or more amino acids
in the amino acid seguence of the Cl-3 VL domain (SEQ
ID NC. 4) a VL domain which is an amino acid seguence
variant o¢f the Ci1-3 VL domain, and combining ocne or
more VL domailn amino acid seguence variants Thus
provided with one or more VH domains to provide one or
more VH/VL domain combinations: and

testing the VH domain amino acid seguence
variants or VH/VL combination or combinations for to
identify a specific binding member that binds

synaptophysin.

lla



replaced or lack a CDR3 encoding region, and combining said starting
nucleic acid with a donor nucleic acid encoding the VH CDR3 amino acid
sequence of SEQ ID NO. 12 such that said donor nucleic acid is inserted
into the CDR3 region in the starting nucleic acid, so as to provide product
nucleic acids encoding VH domains; or providing starting nucleic acids
encoding one or more VL domains which either comprise a CDR3 to be
In reptacedor fackia CGBR3 encodirigeregion,sand combiangy saidistanting of

ob tlicleiG,acid with 2 dopop nucleig agi %%%95‘9 the ¥ En%D '355. Q@H‘Pi%‘?i y
sequence of SEQ ID NO. 15 such that said donor nucleic acid is inserted

21518 fhe CORS Tégionin the Sttting Mtk adidReFas Ry provide prouuct

me trmcléicr:@ci@sce:m@ing VL dc_)mains; expre_ssing the qucleic acids (_)f.said
prodyct nugieic acids engading VH domaing and optiopally; combiping the,

VH domains thus produced with one or more VL domains to provide
Mo AN coftibfifatidfs, YRd/or edprédsing tie Radéie acids of sdid produck ¢
regueleici aeids enecding YL rlomainscandreombining the \Andomains ithus ¢
s = dproduced with pne or more. Vi domaips 19, provide, VH/VL, gorpbipations,

selecting a specific binding member comprising a VH domain or a VH/VL
e Cofibirtatibh that birfts® Syrapidphysif andre8overing said sheeifié D NO-
12 binding membersthat binds synaptophysin and/os nucleic aeid engading: o
- th% cific binding,merjgger that binds s naBtoPhXSin. llb.The Iibrarg may
C ‘@i rng_OII"l1 LT [ fSL,an:...lIlﬂyﬂ cliel T aClCh, SO S o

D lcilsp ayed-on the surface of bacteriophage partlcres, each particle
P I CoRERNIRG AOEIEE deitFericodinythé sarftiboeyE VHvaYilblédbiiahs /7 © T

displayedion kg swfagerand; nucleic acids encoding one or
more VL domains which either comprise a CDR2Z to be
replacéd or lack a CDR3 encoding regicn, and combining
sald starting nucleic acid with a donor nucleic acid
encoding the VL CDR3 amino acid sequence of 3EQ ID NO.
15 such that said donor nucleic acid 1s inserted into
the CDR3 regiocn in the starting nucleic acid, so as to
provide product nucleic acids encoding VL domains;

expressing the nucleic acids of said product
nucleic acids encocding VH domalns and optionally
combining the VHE domains thus produced with one or
mere VI domains to provide VE/VL combinations, and/or
expressing the nucleic acids of said product nucleilc
acids encoding VL domains and combining the VL domains
thus produced with one or more VH domains to p
VH/VL combinations;
selecting a specific binding member comprising a

VH domain or a VH/VL combination that binds
synaptophysin; and
' recovering said specific Dbinding member that
binds synaptophysin and/or nucleic acid encoding the

specific binding member that binds synaptophysin.

11lb



optionally also a displayed VL domain if present. Following selection of
specific binding members able to bind the antigen and displayed on
bacteriophage particles, nucleic acid may be taken from a bacteriophage
particle displaying a said selected specific binding member. Such nucleic
acid may be used in subsequent production of a specific binding member
or an antibody VE variable domain (optionally an antibody VL variable
The 1iH3QIPaINbY expression frpgy nugleig.aciduvithhthe sequence of apisteie
. _.acid taken from a bacteriophage particle_displaying a said selected . o
52Tt Clgri kBRI Tomber- TIC WO 28081065764 PETIGB 20000 LY An
antibodntinodyafH yatiablecdemainiwith the amino atidssegueiresof and
. tibody VH variable in,of 1d: selecte, ific binding member
Optlom&‘rﬁ%@j b%%ﬁ%v%e%ﬁ%%sl(d)ﬁr%% r}(])%rm%,lg%%nzly %C% sgpigc%}g Lgi'nding member
comprising such a VH domain. Ability to bind synaptophysin may be
Followfﬂghg%@éﬁeﬂﬁﬁs%_ﬁm,@%éﬁ?ﬁ?@@ﬁfﬁd\.ﬂﬁbcénarf@feﬁlﬁdmt_@ to bind
bsynaptoa%%sm: Ability to antagonise action of syna%toin)bi/sm mr?chl% ic
the antdgrp, A asHRetddsd fith A6 R RidBIndG Hember as
acid mdlisalesed:hereir may hind=ynapiopiysirewith the affmityichCBing a
. . Preferahly the specific binding member._bind i 15,14
it oS AV EDARSC ol SO ah. The ssbotis bivdiog 1emter
be usednadybindeanurng, rat afdsTl honah SyrspRsEHysh. Prefdrmablyaeer
or an SPeeifichinding membsr binds o humansynaptophysin. 20: Binding v

~_ affinity and neutralisation potency of different specifig gindjn members
variabkandsEesmpalil GrE&EESHOPriafe toRdftivhs “28 it Sdditioh to dntibody
sequenS&EOUENeRs: Bespedilic binging:mefmber = bacteriophage particle

displaving a said selected specific binding mamnizer.

llc
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according to the present invention may comprise other amino acids, e.g.
forming a peptide or polypeptide, such as a folded domain, or to impart to
the molecule another functional characteristic in addition to ability to bind

W H e .%O Specific binding members of the in\_/ention may, %5 a
O?gté}ct%g e label, or may be conjugated to a toxin or enzymr'é8 é%ﬁg;_zq/a%ogugo

peptidyl bond or linker) 12 WO 2005/095453 PCT/GB2005/001190 Those
an antS8Ued dhe20 A8 Avare ol umeus.approadhes 0 chemically, . o
ent fficbin ing mem

conjugating molecules to proteins. e spec eris
an antigoSarfadeutéaluse tenebhjutfate bond it preierabicstabiecinfic

bindingirgsation kit {able ones the gonjoate is.segyesteiad intracelllarly. Ina
. . preferred embodiment, the specific binding member can be conjugated to
SPECLI e TLTCCEBIe™ Al RIS CERTRIbET FiGor88&din IsofRiofpadate (FITC) In

further aspects, there is provided an isolated nucleic acid which

14+ SOmprises.a sequence encoding a specific binding member, VH domain
Ablllt}gmd orb \Jlllzcéiosrr?éuﬁE1 gggg?&?’nsglflo ?ﬁaeyp?%%ew%&%%m,e &Nd Tiethods of
abllitprépadegpespecific bindihg mémber adild dommis andforecXidamain of

111+dhe ] i all npfise expressi id nucleic acid under
b oot pradieton F Sac bt ikdhng meabe U
as disGeRiSR aithEmAL dBfedY,-and recovering _t. Specific binding members
disclosed herein may be used in a method of treatment or diagnosis of the
human or animal body, such as a method oftreattment (which may
A spe ntlfide prophyactic treatment) ofeasdistase-or diserdehia adtman
may bipatieptwhiciptorpises admintistesingte seid patient ap, effegtive amoupt

the spgéﬁﬁ%e%g,%a@%lggm@%@br.erlé)nf.ztt es to the epitops
YPTRLHQVYFDAPSC of synaptophysin.

The specific binding member may bind to murine, rat and/or
human synaptophysin. Preferably the spscific binding member

binds to human synaptophysin.

Binding affinity and neutralisation potency of different
specific binding members can be compared under appropriate

conditions.

In addition to antibody sequences, a specific binding member
according to the present invention may comprise oéhe: amino
acids, e.g. forming & peptide or polypeptide, such as 2 folded
domain, cor to impart to the molecule another functionzl

characteristic in addition to ability to bind antigen.
Specific binding members of the invention may carry a

detectable label, or may be conjugated to a toxin or enzyme

{e.g. via a peptidyl bond or linker).

12



invention. Conditions treatable in accordance with the present invention
include those discussed elsewhere herein. 13 In a further aspect, there is
provided the use of a specific binding member in the manufacture of a
Wo i 2y)! nt for treatment of a disease or disorder charac#)er#sgd % 5}%{;{90
fibrosis, wherein the specific binding member is selected FOH. F)?‘a

Those speCifiecbindingaember as<efinedahoyen (iherspecificyndnghmember
e ving an antibody antigen-binding, site that binds syngptophysin and
chemicly |¥h%c:%zﬁ?ﬁlr%ae§:l é%aﬁégrfte gﬁt%osdy_ @dooréaﬁ%%mprlﬁsﬁﬁé? a%//%eriant of
speciiihe!Cirgivipdomain(SEG |IDANOpRE onavariantefla ek GIBR with an

coniug@RingAcid §§qlﬂ>%‘éee§*%lﬁﬁ‘?%f£%@l%|59 ID- NQ. 10, SEQ 1R NO; 11.and

~ SEQ ID NO. 127 and/or an variant antibody VL domain comprising a
once LRArGAT OPERCEl-3 VL SESMar-SESQ IDNO2aFélalvarant of a VL CDR
with an amino acid sequence selected from SEQ TD NO. 13, SEQ ID NO.
14 and SEQ ID NO. 15, wherein in each case the variant sequence
in & gohfprisestiess than-Zoaltarmations, lesssthan about 15 alterations, less
specifihababdiihOatietsdionsar I@es dban abetkd, 43, 2ner Hatunascic,
£1uore SEGHENSS Alterations compared wihhe VEor L domiain, and wherein

I £ Qr DN alid .
said alterations are madse in"‘one or more #amework regléﬁs and/or one

or more CDRs, or (iii) a specific binding member having an antibody

1n sur@fligen:binding S{L% yhich.competes with the, &3,V dgmaip for binding
.~ 1o synaptophysin. 13a

acid which comprises z seguence encoding a specific binding
member, VH domain and/or VL domain according to the present
invention, and methods of preparing a specific binding member,
& VH domain. and/cr a VL domain of the invention, which
comprise. expressing said nucleic acid under conditions to
bring about production of said specific binding member, VH

domain and/or VL domein, and recovering it.

Specific binding members disclosed herein may be

used in a method of treatment or diagnosis of the human or
animal body, such as a method of treatment (which mayv include
prophylactic treatment) of a disease or disorder in a human
patient which comprises administering to said patient an
effective amount of a specific binding member of the
invention. Conditions treatable in accordance with the

presant invention include those discussed elsswhere herein.

13



in a further aspect, there is provided the use of a specific binding member
and one or more reagents that allow determination of the binding of said
member to hepatic stellate cells, in the manufacture of a diagnostic agent
for the detection of a disease or disorder characterised by liver fibrosis,

1 Wherein the.snecific binding menhar is;selegted from:y () Aspegific .- .
binding member as defined above, (ii) a specific binding member having
SP&T antidody amtienindiig Sife that Bind$ Syhapfophydia @hd “which & @
mecOmprisest a vasiant antibody Mt-domain gomprisiag ayariapt ofithesrder

-3.VH in Q,l . 2).ar a variant of .a_ VH.CDR with an amino
e e oty T8 Mo 11 men Seg Lo
°LNOR 12e8mfér artvarfaht aftisody Vitlomain comprising a variant of
( ithe Ll ¥k domaim(SEQ HY N 4) oF azvarigatofa VL GDR wjth an
(ialgino acid sequence selected from SEQ ID NO. 13, SEQ ID NQ. 14.and,
SEQ D I\T(%.Vlb', Whereinin @ach case the varianf seguiencé comprises

anfes§ BHan20 alierations less thahaboub1s Giteratiohns téssrthanr about20d
whalterations-orilesss than about 5, 4, 3, 2 or _ amino acid sequence

alteration§ com@aredcyvith mle \él—| or YL domain, and wherein said, N
a \far*an ant 1l On'y OmanI'l COm IlSll’l% 3 varlant o
alterations are made irrone or more framework regions and/or one or

t hmofel CBRSHorcipBaspgecifie Bindiiy meémber havingary amtibody of a VE

cpantigenbingding site which competes withthe €k3 ¥H: domainfer binding: p
to synaptpphysin. Specific. binding members accorging to the in¥ention

NOr‘nag‘] @)’e §O‘% 2(?ir?]éjme%hiodagf%mggi%gf%rbe}%m I%,’ to"detéridine the

an variant antibody VL domain comprising a
variant of the Cl-3 VL domain (SEQ ID NO. 4y or a
variant o¢f a VL CDR with an amino acid seqguence
selected from SEQ ID NO. 13, SEQ ID NO. 14 and SEQ ID
NO. 15,

whereiln in each case the variant seguence
comprises less than 20 alterations, less than about 15
alterations, less than about 10 alteraticns or less
than about 5, 4, 3, 2 c¢r 1 amino acid seguence
alterations compared with the VH or VL domain,

and wherein saild alterations are made in one or
more framework recgions and/or one or more CDRs, or
(1ii) a specific binding member having an antibody
antigen-binding site which competes with the (Cl1-3 VH

demain for binding te synaptophyvsin.

13a
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presence or location of cells to which the specific binding member binds.
Also disclosed is a 35 diagnostic kit comprising a specific binding member
according 13b WO 2005/095453 PCT/G02005/001190 to the invention
and one or more reagents to determine binding of the specific binding
member to the antigen. In a further aspect, there is provided a diagnostic
In |&t coHpFHBIMG aspeeifis bindihg Afember andohet Smore Feagyefts tat @
spe allow detgrmigation afdhe binding sof said memhes ta:hepalig stellatecnat
, , cells, wherein, the sEecific b_jndinhg m rpb%rﬂ.is selected from: %ea}n %%ercifigo
21 L Bidift§ hiemibeét Hs d&tindd-abole, (%*ansp"'“e%ﬁic binding member having
hepan antibogly=antigen-binding site thatbinds:synapophysis ald sawhielf &
&1 aGUBRrSES: ayariant anibody YH domaincomprisinga \ariant af 1ke Cl3:
. VH domain (SEQ ID NO. 2) or a variant of a VE CDR with an amino acid
41 sgafifehcé SemkifetiFont SEQ D NT.°r0; SEEIDNG! 11 and SEQ ID.
wh e NOL 42 ranrd/erpanvatiant antibbdy &/ Lirdomain compEsihg atedriaht ofithe
(1) CL-3,Yl domain (SEQ D NQ, 8} gra variaptof a Ml CDRwith an amino
~acid sequence selected from SEQ ID NO. 13, SEQ ID NO. 14 and SEQ
(1ijp NO. $55fHeréin inhth tade RPN SOFUEhEE cdifipriddstesd 4y
antthas 20@Altemtions, lesxthan abaut 150 alterationsyless thaprgboit:10 and
Whialheratio%sroiré%sss‘ than about 5, 4, 3, 2 or 1 amino acid sequence
*dlterations compared with the VH or VL domain, and wherein said
altéraficrisiard tngdetihppépr VE domain comprising a varian
of the Cl1-3 VH domain (SEQ ID NO. 2) or a variant of
5

ot

a
VE CDR with an amino acid seguence selescted from BSED
ID NO. 10; SEQ ID NO. 11 and SEQ ID NO. 12; and/or

an variant antibody Vi domain comprising a

the Cl-3 VL domain (8EQ ID NO. 4) or a

Ft

nt o
variant of a VL CDR with an amino acid seguence

selected from SEQ ID WO. 13, 8EQ ID NO. 14 and SEQ ID

whereirs in each case the variant seguence
comprises less than 20 alteraticns, less than about 15
alterations, less than about 10 alterations or less
than about 5, 4, 3, 2 or 1 amino acid seguence

alterations compared with the VE or VL domain,
and wherein said alterations are made in one or
more framework regions and/or one or more CDRs, or

(iii}y & specific binding memb

1))

r having an antibody
antigen-binding site which competes with the Cl-3 VA
domain for binding To synaptophysin.

Specific binding members according to the invention may be
used in a method of imaging, for example, to determine the
presence or location of cells to which the specific binding

member binds.

2lsoc disclosed 1is a

diagnestic kit comprising 2 specific binding member according

13b



more framework regions and/or one or more CDRs, (iii) a specific binding
member having an antibody antigen-binding site which competes with the
CI-3 VH domain for binding to synaptophysin. Also disclosed is nucleic 5
acid,é)generally isolated, encoding an antibody VH variable domain (SEQ

WO BPRE#§4and/or VL variable domain (SEQ ID NO: 3) discRESBGRuIRSIN01140
to the Inaferbenaspact tere isprgyvideda a@@fg_@c%“%a'é:é’E“uPlgase%t.'%r%ndmg
£ +heCOM rlls._l::n,ghas actl\(e prmupleg specific Iglndlng member as define
o= abBvEHindh EFEGHRIaFRBERE in EBnjuRBtiGRRESR pharmaceutically
In @cucgp%agle egcigien;. Also disclosed is nucleic acid, 10 generally isolated,
- éncoding'a Vi €BR or VI"EBR sédueRce” UisthSedherdi B3pedally a

kit compCDRisefected ForcSEQAD Noscli; d 1 ardit2 or aaWls CBRselected
more AOMSERIDNGS 13, 14 and 13, mast prefarably 953 y‘zll_lecglgné§E9 ID

- .NO: 12). Also disclosed is a host cell transtormed with nucleic acid of “the
°% SELRVEHION S Alsd Uistidiel i$ a higthad 6fprbductidn of an antibody VH
whereivariabke domain,ithe methad inglusingeeatising 20-eXpressonEfrom -

(i) a epeodingnucleic acid. Sych a method may. comprise culturing host cells
under conditions for production of said antibody H Vaniable domain.

(1) Anafgsas methodyifbr prRAlucEERBRVL vakdble: domatns ardt PBspacific
antigebinding diembers cemprising & VHardier Visderaain e adsadisglesed.
which Agethad of production may comprise a step of isolation and/or

purificafion of the product. 30
& varlant antibody VH domain comprising a2 variant

of the Cl-3 VH domain {(SEQ ID NO. 2) or a variant of a
VE CDR with an amino acid seguence selected from SEQ
ID NC. 10; SEQ ID NO. 11 and SEQ ID NO. 12; and/or

an varliant antibody VL domain cemprising a

variant of <the Cl-3 VL domain (SEQ ID NO. 4) or a
variant of a VL CDR with an amino acid seguence
selected from SEQ ID NC. 13, SEQ ID KO. 14 and SEQ ID
NO. 15,

wherein in gach case the variant seguencs

comprises less than 20 alterations, less than about 15
alterations, less than about 10 alterations or less
thar abouzr 5, 4, 3, 2 or 1 amino acid segusnce
alterations compared with the VH or VL domzin,

and wherein said alterations are made in one or
more framework regions and/or one or more CDRs,
(iid) @ specific pinding member having an antibody
antigen-binding site which compstes with the Cl-2 VH

domain for binding to synaptophysin.

BElsc disclosed is nucleic
acid, generally isolated, encoding an antibody VE variable
domain (SEQ ID NO: 1) and/or VL wvariable domain {SEQ ID NO: 3}

disclosed herein,

14
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- A method of production may comprise formulating the product into a
composition including at least one additional component, such as a
pharmaceutically acceptable excipient. The WO 2005/095453
PCT/G&2005/001190 These and other aspects of the invention are
described in further detail below. TERMINOLOGY 5 Specific binding

1n Member Fhis dgscribes asmember of a:pair-ef moleales whiek hawe: a
. bindigg specificity for one another. The members of a specijig bind&ilrég P%ié
pnaﬁfﬁf} b “h'aﬂﬁ&lty derﬁl%lapo?%h‘bw%r 10 ﬁgfﬁ%ﬁylssyﬁﬁeticaﬁy produced.
pri@neé piember oftlke pdit of mbfetutes hasarparea an itsisdrfaceforabove
in cayity, which .specifically hinds:to and istherefgrescomplementaryfea =
particular spatial and polar organisation of the other member of the pair of
PhanBREGRS “Fius'tHe FreTibers of theBHfriav& 15 the property of binding
specifically to each other. Examples of types of specific binding pairs are
antigen-antibody, biotin-avidin, hormone-hormone receptor,
Al $&ceptotiyand, Sénzyme-BUSstrate SThisSabplication is concerned with
genghtigéy-ahtibody efpe reactinhsg2@ Avib6@RMatecile Ths despribesean

- a: sknmunggigbulinwhether natural or.pastly op vl synihetically «zo 1o wos

produced- The term also covers any polypeptide or protein comprising an
10, anfibGAFbindliRy dBmdin CERAREBEE RagMERR \FRieh donisrselan 14 and

15, apégen Jyedinggomaim afe guck aafabs ey, -weAb; £d; and
diabodies. It is possible to take monoclonal and other antibodies and use
techniques of recombinant DNA technology to produce other

2igo disclosed is a host cell transformed with nucleic acid of

the invention.

Also disclosed is a method of production of an

antibody VE variable domain, the method incliuding causing
expression from encoding nucleic acid. Such a method may
comprise culturing host cells under condifions for production

of said antibody VH variable domain.

Analogcous methods for production of VL variable domzins and
specific binding members comprising a VH and/or VL domain are

also disclosed.

‘A method of production may comprise a step of isclation and/or

purification of thes product.
A method of production may comprise formulating the product

into & compesition including at least one additional

component, such as & pharmaceutically acceptable excipient.
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30 antibodies or chimeric molecules which retain the specificity of the
original antibody. Such techniques may involve introducing DNA
encoding the immunoglobulin variable region, or the complementarity

waslRERIRiRg regions (CDRS), of an antibody to the constant Fgaiqngs 81190
constant regions plus 35 framewaork regions, of a different

These mRfuRogobufiiP See ot T 15NR0IBI66545 P PE TUEB2665/001190
furthepnstace; ER-AL384187, GB 2188638A or EP-A-239400. A hybridoma or
other cell producing an antibody may be subject to genetic mutation or
other changes, which may or may not alter the binding specificity of
TERMINGR{BOdies produced. 5 As antibodies can be modified in a number of
ways, the term "antibody molecule” should be construed as covering any
~ specific binding member or substance having an antibody antigen-binding
Speciiggmatwithdh8 $8§GiFed specificity. Thus, 10 this term covers antibody

This déagmentsandgarvatives; inclyding anyholypeptide comprising an
binds immunog| bulig bir}digg domain, whether natural or wholly or partially
1NGING R Chikteric MolREEIEs t3Mibising R miriHogichdin Binding
specifdamaimdi ngquivalentafused ta anothel polyjpeptide dare theteforeyl o r
s d ni expression of chimeric antibodies are _descriped.in
P o0 1t e e S P aecdt
molecudhé|egritibodyaéas perforas thethation oPBindirgparitigensyExamples of

speci RIBANG, 20ifragments.ate (iktheifab-fragmenteonsisting ot Y.  ¥H, CL
.. and CHI domains; (i) the Fd fragment consisting of the VH and CH1
PArTl ARG Tili) e BV Fraféht CONSRSHnGESTRE VR Tand 9 H Hortailis b &r
of thesipgleranrtiboay] éivd the dAbrragment\Wasth 4=.5. efakNajwe:34lave
544-546 (1989)) which consists.of a 25 VH domain; (v).isolated CDR
the pﬁ%%ﬁﬁ%g(%?Fggé%iﬂ%gﬁﬁﬁ%éﬁgcaf¥§ To eacg gehy*, c%xamples
of types of specific binding pairs are antigen-antibody,
biotin-avidin, hormone-hormone receptor, receptor-ligand,
enzyme-substrate. This application is concerned with

antigen-antibody type reactions.

Antibody molecule

This describes an immunoglobulin wbethéx natural or partly ozr
wholly synthetically produced. The term also covers any
polypeptide or protein comprising an antibody binding domain.

Antibody fragments which comprise an antigen binding domain

.are such as Fab, scFv, Fv, dAb, Fd; and diabodies.

It is possible to take monoclonal and other antibodies and use
techniques of recombinant DNA technology to produce other
antibodies or chimeric meoclecules which retain the specificity
of the original antibody. Such technigues may involve
introducing DNA encoding the immunogleobulin variable region,
or the complementarity determining regions (CDRs), of an
antibody to the constant regions, or constant regions plus

framework regions, of a different immunoglobulin. See, for
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bivalent fragment comprising two linked Fab fragments (vii) single chain
Fv molecules (scFv), wherein a VH domain and a VL domain are linked
by a peptide linker which allows the two domains to associate to form an

wanigenbinding site (Bird et 30 al, Science, 242, 423-426, 1988 EM8taRAbs
al, PNAS USA, 85, 5879-5883, 1988); (viii) bispecific single chain Fv

instamdimerSP(PCTAISEZ/098855 AhBqB  diabodes? Taakivakent of

nybri dBdYispecificfragments constructad by genefusion, (WO944L3804; Pect
Holliger et al, Proc. Natl. Acad. Sol'. USA 90, 35 6444-6448, 1993) Fv,
to gengii\LoPdiabbiymokechidishay i TS WO 26651088458~ MY 1ot
alter PGE/GBROORINNIING: stahilisedbby dhe:ineorposation ofidisatphide bridges
linking the VH and VL domains (Y. Reiter at al, Nature Biotech, 14,
1239-1245, 1996). Minibodies comprising a scFv joined to a CH3 domain
As anmaydlse beanabie (8oHufdtsl, CancerRebs 5605 3055306151996
"anti Vé!é?grﬁgiseoéfi@%tﬂﬁﬁﬂﬂ%s gLe 1o he:usedthese may bengonygntional
_ bispecific antibodies, which can be manufactured n a variety of ways
speclifpligerd PranBaviier &F CUHSHRITOpiidH BibtBENRSI 4 PR46.449
antigd2993)a e prepared schemieally o flomfadricdudricosias; or may e
any of the bispecific antibo ly fra%ments mgnt'oned above. Diabod:LLes and
ot ciuding

. d
this SRF GABE TomRtrued with 8t G&ihg on

A Fe r?glon, using on fevsa'ria e

any pdbrpainsi petentialy feducingrthe effectsodfamti: 15 idiotypic geaction.n,

wneenEioRECilc dlabadigs. as gppased fa bispeciic yale antibodiss gy also

e partlcu?arly usetul Eec\:ause hey can be readily constructed and

molecekpressebiniEidoli. Biabduies 204@pe Manyotket pdlyiiephid8s steh as

equiv@Uipody fiagments) of aprropHate, Bindingspegificitioscarsbe seadily
selected using phage display (W094/13804) from libraries. If one arm

included. Cloning and expréssion o cHimeric antibodies are

described in EP-A2-012069%4 and EP-A—0125023.

It has been shown that fragments of a whole antibody can
perform the function of binding antigens. Examples of binding
fragments are (1) the Fab fragment consisting of VL, VH, CL
and CH1 domains; (ii) the Fd fragment consisting cf the VH and
CHI domains; (iii) the Fv fragment consisting of the VL anc VH
demains of a single antibody; (iv) the dAb fragment (Ward,
.8, et al,, Nature 341, 544-546 (1989)) which consists of a
VH domain; {v) isolated CDR regions;: (vi) F(ab';Z fragments, a
bivalent fragment comprising two linked Fab fragments (vii)
single chain Fv mcolecules {scFv}, wherein a VH domain and a VL
domain are linked by a peptlide linker which allows the two
domains to associate to form an azntigen binding site (Bird et
al, Scisnce, 242, 423-426, 1988; Huston et al, PNAS USA, 85,
5879-5883, 1988); (viii) bispecific single chain Fv dimers
(PCT/USS2/09965) and (ix) "diabodies", multivalent or
multispecific fragments constructed by gene fusion

(WO94/13804; P. Holliger et al, Proc. Watl. Acad. Sci. USA 80,
G444-6448, 1993). ¥v, scFv or diabody molecules may be

16



of the diabody is to be kept constant, for instance, with a specificity
directed against synaptophysin, then a library can 25 be made where the
other arm is varied and an antibody of appropriate specificity selected.
wBishegdficayhole antibodies may be made by knobs-into-hojes,qg2005/001190
_engineering (J. B. B. Ridgeway et al, Protein Eng., 9, 616-621, 1996). 30
Stabl%&rﬁ?@%r?ﬁin ﬂ‘?g dBfrrfy This-describe SiHe-part'6fen aribedP mbleciilas
the VAVRIGH vompssesthe area waie speeifigally bipdste angddsech, 14,

_comple ry to part or all of an antigen. Where an antigen 35 is large,
1238 Ot oy S LIRSS & PRGIT FRR of £PWO DOOSIO0LASS

CH3 dPETIGB20051/90 1¢ Madthel&ntidglen, awvhiehl paftas termeédkan epiidpe.
3055~ FEantigen 5lginding domain may be provided by one or more antibody
variable domains (e.g. a so-called Fd antibody fragment consisting of a
VH domain). Preferably, an antigen binding 5 domain comprises an
where afibodyilight chain vasiahle region-(Vl). and an antihedy heayychain
variable region (VH). Specific_10 This may be used to refer to the )
converii 3iih ik WIRER bho a5 Spetii: Bindiig paf VilTHb: ShohEty
in a wigniicgnto bindig to haalécules other thah itsispecHichinding: pattner(s).
.+ Theterm.is,alse applicable where e. antigen binding domain is
+0 Opim%Ig?%%%%%%égrﬁcﬁhr%%ﬁ%%gwﬁ%%ﬁ%'ca%iegd' b§ Iéer???rﬁ gr of
chenignkigensy infwhithhcasel thespatifionsinding membebearyingdhe dmtigen
bispedindingdomainwillhe, able q bind to the varioys.antigeps cayina.the, 4
epitope. Typically, specificity may be determined by means of a binding
5CEV G388 G BE ELIS AEhpiVinga panef 8P aRtigens W epétifie’
variadirdingtaemberasecerding 10 fhe presentdinventiopgnay -recegniser i -

5 idiot;gygp&oepah&/%%gp hepatic stellate cells and not

(8]

Bispecific diabodies, as opposed to bispecific whole
antibodies, may alsc be particularly useful because they can
be readily constructed and expressed in F.coli. Diabodies

20 (and many other polypeptides such as antibody fragments) of
appropriate binding specificities can be readily seslected
using phage display (W094/13804) from libraries. If cne arm
of the diabody is toc be kept constant, for instance, with a
specificity directed against synaptophysin, then a library can
25 be made where the other arm is varied and an antibody of
appreprilate speclificity selected. Bispecific whole antibodies
may be made by knobs-into-hecles engineering (J. B. B. Ridgeway

at zl, Protein Eng., &, 616~621, 1996) .

30 Antigen binding domain

This describes the part of an antibody molecule which
comprises the area which specifically binds to and is
complementary to part or all of an antigen. Where an antigen

35 is large, an antibody may only bind to a particular part of
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neural cells. 25 Comprise This is generally used in the sense of "include”,
that is to say permitting the presence of one or more features or
components. 30 Isolated This refers to the state in which specific binding

wioembessef the invention, or nucleic acid encoding such bigghn8gau05/001190
members, 351,WE|| enqrgi:gl be in accordance with the present invention.

the A ENE 2085 PCTIGEYIRI0GTL5E Nétbers dnd AtsteRecid will
bindipe freeai substantially freei ok materiahwith:which theyraremnatyrally
ari ogi ch as other polypeptides or nucleic acids with which they are
Y rlél?c?fnda %]%%glg nl%jr%ﬂ e%vggnr(%teﬁ%egr th?Cg eaﬁlv%rjo%?n tﬁﬁ/ﬁﬁt@ﬁ%ey 5
conslgte prepdred (Eg dealpéalture) Wirefesadh preparationtis dyrresomhbinant
domaiPNAdeehrelegy pract I VIfID QLN MiVQ. ers and._nucleic aci
ma bg formula%é% %vﬁ?f?%%tﬁ%ntgpo?r%agjﬁ%\é%?s an%i%tﬁﬁf%e p?aec(%'lcg R&)
anc any FREESEE idGated SR BxdADIGHE nidtaB&s will ibkmally be mixed
with gelatin or 10 other carriers if used to coat microtitre plates for use in
Speci Immunoassays, or will be mixed with pharmaceutically acceptable
carriers or diluents when used in diagnosis or therapy. Specific binding
members may be glycosylated, either naturally or by systems of

This defeislogausedkaofic.oels (6, 15 CHO OLNSO, (RRACE 83110303). .
" cells,,gpr,thqy,may be (for example if produced by expression in'a
O & SREKRaryofic cens-aighedsy atetl By subRahtiaiy as Setddt! dtHs meant
bindirthatthenelevant=20 GBR:0rYE-or Vi dosain of the.inyention will be
ejther identical.or highly similar to the specified regions of which
partnerk@{. @ﬁe é%rmggglagéo-applicgble whé%e €.9. an antigen
binding domain is specific for a particular epitope which is
carried by a number of antigens, in which case the specific
binding member carrying the antigen binding domain will be

able to bind to the various antigens carrying the epitope.

Typically, specificity may be determined by means of a binding
assay such as ELISA employing a panel of antigens. A specific
binding member according to the present invention may
recognise synaptophysin on hepatic stellate cells and not

neural cells.
Comprise

This is generally used in the sense of “include”, that is to
say permitting the presence of one or more features or

components.
Isviated

This refers to the state in which specific binding members of
the invention, or nucleic acid encoding such binding members,

will generally be in accordance with the present invention.
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the sequence is set out herein. By "highly similar" it is contemplated that
from 1 to 5, preferably from 1 to 4 suchas 1to3or1or2,or3or4,
amino acid substitutions may be 25 made in the CDR and/or VH or VL

weomaifskhe structure for carrying a CDR of the invention Wilk-gga&i@1 190
be of an antibody heavy or IiI%]r;t chain sequence or substantial portion

Membe fite R0F il Whtéh thé EBR 1e fotaksd &F 8B0PIBCANSS comasponding te:the T

mat e r GDRvwof Natutallyroagusing MH r@&dﬁ/&l@fjﬂ@%’d%!@@@dd%é}ﬂsads
encoded by.rearranged immunoglobulin genes. The structures and_
other, C%l?t' %p%%snuonlogrfgb’u T Varfabis Yoidins iay Be tibfefnfnéd byund

in thedferande to {Kabat, EAnetal, Sequencesmof Proteias of Immunolegicahe v
gst. Ath Editien. rtment of Health and Human 19 WO

we p%@%sks ?’C%%?Bizgo%ggﬁ%gwsperl?/icse‘;ls%iQ%??gr?& ag&gt%sjtﬁe}je‘bf,

recombifiagGaitiBle dirthe In@rnemehyAftndro. bite:awe edarorfiftdrKabat"

Membe tisinghany.useaIch engine):5,Vatabledomainsemplayed in the invention
. L anay be ocptajcn;e]djbfrfom any gg.rm-liqe or rearranged humap varlabl_e
A AR o may be & syRitfeticVHiadié tontss bated dh'crensugor
exanmplseqbeaceswfckizown humanvartiablesdomainsd AGBR sﬁmlfmg %Iighleo
[ i e ay be.introduced into a repertoire, of variable
orher d%%%%écﬁ%g a? %g[)))R e)égg%:bﬁ%)croselcﬁéc 1r:eeco]%'%)i‘rﬁﬁ(élr?t DNA techndfogy.
immun gy sEaimpler Marks éral (BiotTeshndlogh o8 £0:779:783) describe

acceptaethodsafnroducig reperiaires ofantibody variable é‘éndcoﬂ%m in

which consensus primers directed at or adjacent to the 5" end of.t e
ERETE R tiable dontain ared Gre UsEETHA TonjdictioR® withesnsgRsUe primets ke x
naturabe thisd ftamewsteregion of husman O\QHL%%EQ@@\HQ%daégp_%gOJ eqf.
CHO oﬁaﬁyé”?E5%98”§¥9§5§8§Pgé%§§§?3Q¥aQ§%%t%J?”Q%f ﬁﬁgp gxéggle
if produced by expression in a prokaryotic cell)

unglyccesylated.

By "substantially as set out"™ it is meant that +the relevant
CDR or VH or VL domain of the invention will be either
identical or highly similar to the specified reglons of which
the sequence is set out herein. By "highly similar”™ it is
contemplated that from 1 to 5, preferably from 1 to 4 such as
1 to 3 or 1 or 2, or 3 or 4, amino acid substitutions may be

made in the CDR and/or VH or VL domain.

The structure for carrying & CDR of the invention will
generally be of an antibody heavy or light chain seguence or
substantial portion thereof in which the CDR is located at s
location corresponding to the CDR of naturally occurring VH
and VL antibody variable domains encoded by rearranged
immunogleobulin genes. The structures and locations of
immuncglobulin variable domains may be determined by reference
to (Kabat, E.A. et al, Sequences of Proteins of Tmmunclogical

Interest. 4th Edition. US Department of Health and Human
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20 repertoire may be combined with a CDR3 of a particular antibody.
Using analogous techniques, the CDR3-derived sequences of the present
invention may be shuffled with repertoires of VH or VL domains lacking a

weRR3eanethe shuffled complete VH or VL domains combipeswithedee1 100
cognate VL 25 or VH domain to provide specific binding members of the

ServigpentibAt Thegeperoite rady ek be bisplayed e alsditableothdstsystem
Tnter8deh asithe phage-displaysystem fM092/QL04y sq that suilables any

specific binding members may be selected. A repertoire may consist of
searChoRfgniifiing from 109 individual 30 members upwards, for example from
106 to 108 or 1010 members. Analogous shuffling or combinatorial
..; .iechnigues are also. disclosed by Stemmer, (Nature, 1994, 370:389-391) ,
Var o e T K Tioes in TRt o AT TaCiainaRe G DhESD
from YWQ 20051095453 PCTEGB2605/601 190 aobservesithat therapproach: mayy
be a Q?&@@Qﬂ?&“%%9?9&5@“&5&%£%m98§5§;éﬁ“%%ﬁ%é%%ﬁ@@QMﬁﬂﬁégces of

generate novel VH or VL regions 5 carrying a CDR-derived sequences of
known R ntieR tshdg ralidom ihutaderdsis P BRBGITmBfe Séfecléertion

(e.g.andfor Vingenes to generate mutations withinsthe-entireariable gdemain.
.Suctj a technique is described %}éeram et al (1992, Proc. Natl. Aced.
domalag LHEN H9:35763580) Whd Usdd erfSr-prone PR 1t AiothEt method

technwhiglymay be used is to direct mutagenesis to CDR regions of VH or VL
genes. Such techniques are disclosed by Barbas et al, (1994, Proc. Natl.
Acad. Sci., USA, 91:3809- 3813) and Schier et al (1996, J. Mol. Biol.

For epgmBE-5E7CHS Afitha hbdveddsribeaieerniquetlarelithoid as%ath in

descri: afbandinthemselves dopotfopanart ot thepresetnogy vaxriable
domains 1n which consensus primers directed at or adjacent to
the &' end cf the variable domain area are used in conjunction
with consensus primers to the third framework region of human
VH genes to provide a repertoire of VH variable domains
lacking a CDR3. Marks et al further describe how this
repertoire may be combined with a CDR3 of a particular
antibody. Using analogous technigues, the CDRI-derived
szguences of the present invention may be shuffled with
repertolires of VH or VL domains lacking a CDR3, and the
shuffled complete VH cor VL domains combined with a cognate VL
or VH domain to provide specific binding members of the
invention. The repertoire may then be displaved in a suitable
host system such as the phage display system of W09%2/01047 so
that suitable specific binding members may be selected. A
repertoire may consist of from anything from 10° individual

members upwards, for example from 10° to 10° or 10'° members.
Analogous shuffling or combinatorizl technigues are also

disclosed by Stemmer (Nature, 19294, 370:389-391), who

describes the technique in relation to a p-lactamase gene but

20



10

30

35

invention. The skilled person will be able to use such techniques to
provide specific binding members of the 20 invention using routine
methodology in the art. A further aspect of the invention provides a

witneth§ebiqgs obtaining an antibody antigen-binding domain spegifigdaisife1oo
synaptophysin epitope YPFRLHQVYFDAPSC, the method comprising_ 25
chsery Bv%i}‘?gtbﬂx?afgﬁ’atd’&%nf“&é’l Bn" §ibstitttion oF ifkEIiER of Omer
antibadoeesamino acids in the amino acid sequence of a VH domain set out
herein a VH domain which is an amino acid sequence variant of the VH
domain, optionally combining the VH domain thus provided with one or
A furthere VL B0rdemaits, ahditestingdhe YH dovedinGt i/ VAL combimation or

caxryﬁ%%n@n@ﬁﬁﬂﬁgyﬂ@ége@@X&%ﬁg@gﬁBfﬂ@%QgﬂﬂﬁgE%{5EEﬁkf%@b9g¥§om

antigen binding domain specific for synaptophysin. Said VL domain may

mutagqRRRian MR AchF sERFenEEWHidF R Chbanmialy Bs sBtsti hevein. 35
gener22kWQ 20054005453 RGT/GR2005/001190. AR mnalegaus: methed, maysbe
k .£mployed in which one or more sequence. variants of a VL domain
tecmﬁ&%@gd %?é:lﬁlabré%oWb%‘éamw% Siie g% ?ﬂgc?ré VH Womains!s Afitter
Sci., dipeet BPthebinbenfi@l provitesarethad of -prepasing@Rspecific binding
member specific for synaptophysin, which method comprises: (a)

providing a starting repertoire of nucleic acids encoding a VH domain
Anothgghiph it iHthide BECDRS {6966 réplabadBriack 10'aTHRS:Erfcdding

CDR rdegian: (Brcombining saigkrapertoirg, withya.danernugleic-acid; engeding
n amino a;id selggLJgeJ;{ce substantially as set out herein for a VH CDR3
or

5y Bar&Rs fhat &4id do ucididacid & inséitéd ints tie CORB regiorrin the

3813) repértBireiscastoal {1996, J. Mcl. Biol. 263:5351-567).

ALl the above described technigues are known as such in the
art and in themselves do not form part of the present
invention. The skilled person will be able to use such
techniques to provide specific binding members of the

invention using routine methodology in the art.

A further aspect of the invention provides a method for
obtaining an antibody antigen-binding domain specific for the
synaptophysin epitope YPFRLHQVYFDAPSC, the method comprising
providing by way of addition, deletion, substitution or
insertion of one or more aminc acids in the amino acid
sequence of a VH domain set out herein a VH domain which isg an
amino acid sequence variant of the VH domain, optiocnally
combining the VH domain thus provided with cne or mozre VL
domains, and testing the VH domain or VH/VL combination or
combinations for to identify a specific binding member or an
antibody antigen binding domain specific for synaptophysin.
8aid VL domain may have an amino acid sequence which is

substantially as set cut herein.
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15 provide a product repertoire of nucleic acids encoding a VH domain;
(c) expressing the nucleic acids of said product repertoire; (d) selecting a
specific binding member specific for synaptophysin; and 20 (e) recovering
wsaithspeaic binding member or nucleic acid encoding it. Ag@ingRmos/eo1190
analogous method may be employed in which a VL CDR3 of the
An andpparntioh BCoMmsinBa Vs asepEriore dinutldieR5a6ds eritdtifng a VL

sequerdOMainwhich either inciide &&DR310 beorrplaced-ef lacka GhRBined
. encoding region. Similarly, one or more, or all three CDRs may be grafted
with GRR aeBehbird bf VAo Vi domains which are then screened for a 30

specific binding member or specific binding members specific for

. napto hysin. A_substantial portion of an immun oLi variable
A rurt oehﬁai%%/%lrécorcr%ri%%%t Jfggs@[%%é?ﬁrg)e&é\ﬁg?éjgigr?in,e?c%g?hz{gr%vith 35
prepatheiy irtesrening franfewdikie gieas Rref@rably the PoFtion 22 WO

synap g{,@%@ﬂsa\,ggc/lg;%@@@oggggﬂ_\/gg@lso include at least about 50% of

either or both of the first and fourth framework regions, the 50% being, the

() ERYBHAITE 5096 bF e it FEPREwoiK fegion Ahd e N A&mfinar gld?g

2 vi deedaurthframevaarkiregiom Additionalresiues atd thecNastesainal drack
C-terminal end of the substantial part of the variable domain may be

& CDR%hc?é}ecﬁg ﬁgrrﬁ:éﬁ%/}’gé‘sfociated with naturally occurring variable domain

(b) tegionsiEgr exadmphes pearistiuctioniohspecifie bihding hvembefs ef the

encod PRSIl | E%%El%d%Qéﬁd@ﬁe@bé%@t%&t@mg'Oé@ssr@@y&@%ult in th

introduction of N- or C-terminal residues encoded by linkers

herelintistducedt faehtate nikfor GthéFniitifdalithstéps. 26ther©
1 nserMANigylation stepsingluda thenintroduction oidinkeksre, so as to

provide a product repertoire of nuclelc acids encoding a VH
domain;

(¢} expressing the nucleic acids of sald product repertoire;
{d) selecting a specific binding member specific for
synaptophysin; and

{e) recovering said specific binding member or nucleic acid

ancoding 1it.

Again, an analogous method may be employed in which a VL CDR3
of the invention is combined with a repertoire of nucleic
acids encoding a VL domain which either include a CDR3 tTo be

replaced or lack a CDR3 encoding region.

Similarly, one or more, or all three CDRs may be grafted into
a repertoire of VH or VL domains which are then screened for a
specific binding member or specific binding members specific

for synaptophysin.

A substantial portion of an immunoglobulin variable domain
will comprise at least the three CDR rsgions, together with

their intervening framework regions. Preferably, the portion
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to join variable domains of the invention to further protein sequences

including immunoglobulin heavy chains, other 15 variable domains (for

example in the production of diabodies) or protein labels as discussed in
wmoresdetabs below. Although in a preferred aspect of the imentiaBoos/001190

. specific_bindi embers comprising a pair of VH and VL domains are 20
WL R S Ule Bindhg Qonfains basih Sif cRiiePIH G EHimam the

preferred, single
first spydeAcws formEfather @spectsyobtie, invieation 2lt bs ikrown that-single
terms HRMOGIoRLIN dopans, esperlalyMH domains, age capagle. of binding
___target antigens in a specific manner. 25 Tn1he casé of either of the Singte
50% oEnaffsPetifid Bintiig tmaginss Biese dofrbins: irayale used du.seredn for

the veomplementaly domains capakleofferming atwo-dgmain;specific -
fhe vginldigg member able to bind synaptophysin. 30 This may be achieved by
6 s a0 Soredig RethugE Lot He-S6a CallocPReRATCRIG it

phagedis
naturgbdmbinatoriat-approachias tisclosed in YWQ92/93047 inwhichan) e,
¢ indiyidual colon ining either an H.or L chain clone is used to infect
C.:Ons a 35 comp%eLte i ?%%/r}tg‘cclg%é}é} é%%ogien%bﬁfesotﬁ?er SRZIPE ST 23 wo
1nVenbhps /09545 PP CTHGBR005001 190 drettheiresakingatwosekaihtspecifity e

introdifidingmeymber isselected.in;acoordance with phagedisplay techpigues
int %gé:h as_those described in that reference. This technique Is also
INTLOUET s inRarks ERAR ibid ©5 Sk dific BifitfTy FeberssoTithe greseat
Other imentionimay durther somprise.astibady canstant Fagions gk pafts;er s
to 3ofBerpRl:Een SAMPIe.A VEAan My be tached atts C terminal end
sequences including immunoglobulin heavy chains, other
variable domains (for example in the production of diabodies)

or protein labels as discussed in more details below.

Although in a preferred aspect of the invention gpecific
binding members comprising a pair of VH and VL domains are
preferred, single binding domains based on either VH or VL
domain sequences form further aspects of the invention. It is
known that single immunoglobulin domains, especially VH
domains, are capable of binding target antigens in a specific

manner.

In the case of either of the single chain specific pinding
domains, these domains may be used tc screen for complementary
domains capable of forming a two-domain specific binding

member able to bind synaptophysin.

This may be achleved by phage display screening methods using
the so-called hierarchical dual combinaterial approach as
disclosed in WO22/01047 in which an individual celony
containing either an H or L chain clone is used to infect a

complete library of clones encoding the other chain (L or H
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antibody light chain constant domains including human Cx or CX 10

chains, preferably Cx chains. Similarly, a specific binding member based

on a VH domain may be at=tached at its C-terminal end to all or part of
wanrninsrmsasglobul in heavy chain derived from any antibodydsatypensag.19o

IgG, IgA, IgE and IgM and any of the isotype sub-classes. Fc regions
and. the g e el Sk B aes Socki W00SSBe T by o
selecteemioyec: Spicifiosbinding memserdicf thesipvértiomrhaydre abelled avith
tectable.or functional label, Detectable lahels include. radiolabels
those d&%{%%%%% l;,l”or gg‘%o whic _m%y be attj?ac%éd tcé)% a“r?%cil%%d?egs of | %le
disclosipgentioMasify cohvehtiondliéhemistry known in the art of antibody
imaging. Labels also include enzyme labels such as horseradish

peroxidase. Labels further include chemical moieties such as biotin which

Speciiinbide REIVET Birfding I& aF8petiit cogRate detebiabr’ motdty 8.

comprisabelied 25avidian Pteferably ¢he tabels-inplude flubrescent labals such as

FITC. Spegcific binding members of the present inventign are designed, to
exampl eas}e% irc1iC metrods' %%’g}aa%n%%ifsagptergatr%%n%#\”hl?m%ﬁ“bnru’o’roaa*ni%a 2
antibodsubjéectst praferably:huatarn Actordingly, furtherddpects obtiie Snvention

chains,Provide.methods: of diagnasis camprising administration of a Specific,
binding member as provided, with one or more reagents e.g. conjugated

member 32{ee ddtedtabie RBBRSUCHAY FITC Fhé SPESHE bindiry 24 WE-ral
end to 2005/095453 PGHGB2008/001190pmenhenhas: provided mayhe vsed in
the development of a rapid_and reliable tesy for liver fibrosis calls derived
STOm AN &t bi%bpscilgd tlisssoute\r SEurthér aéﬁgéts éeigf%é ir#\%snt%rﬁ(%rggﬁg Methods
of the dffreatprent utomprsingadinisteationof assperificshinding mermberas

as disd¥OVided, phamaceutica compasitiqns comprising such a |

Specific binding members of the inverition may be labelled with
a detectable or functional label. Detectable labkels include
radiclabels such as ***I or **Te, which may be attached to
antibodies of the invention using comnventional chemistry known
in the art of antibody imaging. Labsls also include enzyme
labels such as horseradish percxidase. Labels further include
chemical moleties such as bilotin which may be detected via
binding to a speclfic cognate detsctable meiety, e.g. labelled
avidin. Preferably the labels include Iluorescent labels such

as FITC.

Specific binding members of the present invention are designed
to be used in methods of diagnosis ox treatment in human or

animal subiects, preferably human.

Accordingly, further aspects of the Znvention provide methods
of diagnosis comprising administration of a specific binding
member as provided, with one or mores reagents e.g. conjugated

to a detectable label such as FITC. The specific binding
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specific binding member, and use of such a specific binding member in

the manufacture of a medicament for administration, 10 for example in a

method of making a medicament or pharmaceutical composition
weamprissagzfformulating the specific binding member with apCT/GB2005/001196

pharmaceutically acceptable excipient. Clinical indications in which a
member G A BT R e s 1y L ICEHBTRBOCR et
and relbendfid inclade@any Canditionibydichs liver fibrosis has pathotegical
SLonsequences, for example in hepatic conditions such as viral infections

e.g. Hepatitis and alcohol misuse. The specific binding member as
provided may also be used in direct 20 treatment of liver fibrosis via
FurthePaS§ie iMMunisation;ofumanrant-siellate antibody or antibedy diker +
. structures, Anti-fibrotic treatment in accordance with the present
comp i ShiEnAST MEy e B5ed%0 ProdidERiEar béne Rt fof pAfeME B WithJiver
providdihrosisa Anticfdiratic reatmeptmayibe givenhy -ihjection{edh a
. - .intravenously) or by local delivery methods, The specific.binding member
smecs o e Eat s oo e domiers of BRariaco et 0
member dampositionsid tectarget hepatiestehatecallst 80 Altbriative foriuation
for exaM{AIEIES may Drovide prepaiationss switable-for oal o5 suppository route-

The route of administration may be determined by the physicochemical
pharmacigracterisie8BP e treRnent by Spetiat Caisiderations 25gverecitic
bindin20Rbi092453 PCTHGR2006/001190 o1 the iseases 1) eptimisereHicacy

or to minimise side- effects. In accordance with the present invention,

compositions 5 provided may be administered to individuals.
ClinicsAdmimistratiorrns pieferdiblyiin art'therapeutitally effeeths-amosnt’] thise

cells may be used to provide therapeutic benefit include any

biopsi

condition in which liver fibrosis has pathological
conseguences, for example in hepatic conditions such as viral
infections e.g. Hepatitis and alcohol misuse. The specific
binding member as provided may alsc be used in direct
treatment of liver fibrosis via passive immunisation of human

anti-stellate antibody or antibody likee structures.

Anti-fibrotic treatment in accordance with the present
invention may bs used To provide clesar beneflt for patients
with liver fibrosis. Anti-fibrotic treatment may be given by
injection {(e.g. intravenously) cr by local delivery methods.
The specific binding member as provided may be used to direct
the delivery of pharmaceutical compositions to the target

hepatic stellates cells.

Alternative formulation strategies may provide preparations
sultable for oral or suppository route- The route of
administration may be determined by the physicochemical

characteristics of the treatment, by special considerations
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being sufficient to show benefit to a patient. Such benefit may be at least
amelioration of at least one symptom. The actual amount administered,
and rate and time-course of 10 administration, will depend on the nature,
wanghsaweLity of what is being treated. Prescription of treatment/@sgoos/001196
decisions on dosage etc, is within the responsibility of general |
for the thSfidRers &7d Stierthadicar aosisTe. R pr&ﬁrié?é%%ég%f SAhtibody
effectsare well known in the art; see Ledermann J.A. et al. 15 (1991) Int. J.
Cancer 47: 659-664; Bagsha we K.D. et al. (1991) Antibody,
Immunoconjugates and Radiopharmaceuticals 4: 915- 922. The precise
In accoggse @il depend MporiEAaRibet B $actors): 209RERMEtWhEer the
provide@ntibedyis forgdiagnosis-aufor streatment: thesize anddocationofithe area
_ to be treated, the precise nature of the antibody (e.g. whole antibody,
ie prelfzgment of d?asbru%ﬁ,réﬁcfﬁ% R&tUTE ot any detettatie fbet ‘or Gther
being soRRaleattacbediethe antiady.wA typipatantbedy 25 dose will beiin
the range.0.5m < 1,06, and this may,be administered,as g bolus,
intravenously. Other Modes of administration Tciude intravenous infusion
actual everseveramhoups;¢osthieveca simitartotal cumealativadesecThis is a
acminis39S& f0r.2 sipgle treatment of.an adult patient, whichdpay pe30 o what

proportionally adjusted for children and infants, and also adjusted for
is beingther antiBady fOrRTSS Tr Préportion toTRaIEEHAT welglt: TR AErE May
on dosale repestedatdaily; wiceweeldy,cweeakly or#gonihlyjatesvals, at the
- discs etion of the  physicign. 35 2 WtO 2005/095453 | q P
PractitseReEB B08/00TI00 Rofttther mcde Jf administration erploys S=® ©

antibodgrezoating bi, ¢motherwise incorpdratisasnioaddweling devices; for 1 .
(1991) WHIEN 5 cancer 47: 659-664; Bagshmwe K.D. et al. (1991)

may be

Antibody, Immunoconijugates and Radiopharmaceuticals 4: 915-

822.

The precise dose will depend upon a numbesr of factors,
inciuding whether the antibody is for disagnosis or for
treatmen®t, the size and location of the =mrea to be treated,
the precise nature of the anitibody (e.g. whole antibedy,
fragment or diabody), and the naturs ¢f a&any detectable label
or other molecule attached to the antibody. A typical antibedy
dose will be in the range 0.5mg - 1.0g, @&=nd this may be
administered as a bolus intravenously. Otther modes of
administration include intravencus infusion over several
hours, to achieve a zimilar total cumulattive dose. This is a
dose for a single freatment of an adult patient, which may be
proportionally adijusted for children and infants, and also
adjusted for other antibody formats in pxoportion to molecular
weight. Treatments may be repeated at dadly, twice-weeskly,
weekly or monthly intervals, at the discxetion of the

physician.
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the optimal amount of antibody will be determined by means of

appropriate experiments. 5 An antibody molecule in some preferred

embodiments of the invention is a monomeric fragment, such as F(ab) or
weckaspasar antibody fragments may have the advantage of@prelaivetiioo

A £ tghgrt half life.. 10 Specific bindin%mem ers of theé)rese_nt invention will
HEHghally Be Sgnﬁlﬁﬁ%@é' &8 T v fornTBP a pharkaREtaca driposifion,
otherwidich maypomptiseat least onencompdhent incadditen tdf the wdpecific
the opPiRling mermher. S Thus phaymaceutieal comuosiians,ageording Lo fhe
present Invention, and for use in accordance with the presgnt invention,
approb My Bofipriselifeaddition to active ingredient, a pharmaceutically
acceptable excipient, carrier, buffer, 20 stabiliser or other materials well
known to those skilled in the art. Such materials should be non-toxic and

An antiRafl FOt fiterre Rith e SHicas Srhe TR iiGiddiet: THE® precise
invent haturesofdhewcarnerarothes matetial wilktdependroastheapute:pt . su ch

ants boddminisation.which may.be pral. qry 25 njegtion, ¢.0, Iniayenpus.

armateutical compositions for oral admiriistration may be™n tablet,

short apsulelpewder or liquid form. A tablet may comprise a solid carrier such
as gelatin or an adjuvant. Liquid 30 pharmaceutical compositions

. .generally comprise a liquid carrier such as water, petroleum, animal or
Specliyegetdife s HiRERI difor'syhtREte 5T PRySIGR bR stline sBRHvA %Y
be admgexirese of othersaccharidessolation eeglysels-such asgibyleneighycol,

whicn RESPYIRRS Aol of polyetiviens glycol ay, 35 be lncluded: o the

specific binding member.

Thus pharmaceutical compositions according to the present
invention, and for use in accordance with the present
invention, may comprise, in addition tec active ingredient, a
pharmaceutically acceptable excipient, carrier, buffer,
stablllser or cther materials well known to those skilled in
the art. BSuch materials should be non-toxic and should net
interfere with the efficacy of the active ingredient. The
precise nature of the carrier or other material will depend on
the route of administration, which may be oral, or by

injection, e.g. intravenous.

Pharmaceutical compositions for oral administration may be L1 n
tablet, capsule, powder or liguid form. 2 tablet may compri se
a solid carrier such as gelatin or an adjuvant. Liguid
pharmaceutical compositions generally comprise a liguid
carrier such as water, petrcleum, animal or vegetable oils,
mineral oll or synthetic oil. Physiological saline solution,
dextrose or other saccharide sclution or glycols such as
ethylene glycol, propylene glycol or polyethylene glycol may

he included.
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27 WO 2005/095453 PCT/GB2005/001190 ' For intravenous injection, or
injection at the site of affliction, the active ingredient will be in the form off
a parenterally acceptable aqueous solution which is pyroge n-free 5 and
witasaatalde pH, isotonicity and stability. Those of relevant skilldikboes a6t 190
are well able to prepare suitable solutions using, for example, isotonic
vehicles such as Sodium Chloride Injection, Ringer's Injection, Lactated
For intRiépgersidnjectentRraservatives) statiiliserstbuytterssantoxidants 10

and/or ggleer aaddjtives.ma¥e% g]CJCdeFFI flsbreqyiregl @\ cpgj%osoitlizonamay

affliction ctive 15 in Lo ha .
- e admlnlstere aYone o?m combination Wltﬁ otrﬁer reafments, either

parentesimultaneously vrisey uentially sdesendentuponithe conditiorrtebe free
and hadredted. Other freatements 15 maynglude the administiation.of suitable
doses of pain relief drugs such asjnon-stermdal anti-inflammatory drugs
relevanie g Xasplin: Touptsfeh-or RENTSen) B opidtes BGER #8e mdtphfRe 6
solutiadi-emeties. 20T hepresent investion provides & method-eomprising i um
, . caussng or_allowing binding of a specific binding member as provide d
ChL0%E 45 i (6 Sy APtoBHY A AS bTact SUEH Bindifig a ta3es Sacesin vivo,
Injectimy. follBwarg adminstration oflaiSpecifics bikdinganemben tarmdctsiciacid

and/or $1508Ing, g specific.bin ding 25:member,;or it may. [ake place in vitro, for

example in ES,ISA, Western blotting, immunocytochemistry,
immuno-precipitation or affinity chromatography. The amount of binding

a compd spegilichinding memberde3Qsynaptaphysin may-beetamined.with
uantitation may be related to the amggnt of the antigen in a test sample,

. Q : J L
other LrgRRTRE Be of GRGhoSHEHETSS OThe Yo &ivities SF antiodies on a
dependsampipanay be determinesh 35chyany apprepriatemeans.treattments

may ingY%ﬁgm% g”&@%ﬁ%&Q@%Qé%&WQDf suitakble doses of pain
relief drugs such as non-steroidal anti-inflammatory drugs
(e.g. asprin, ibuprofen or ketoprofen) or opiates such ==:s

morphine, or anti-emetics.

The present invention provides a method comprising causing or
allowing binding of a specific binding member as provided
herein to synaptophysin. As noted, such binding may take
place in vivo, e.g. following administration of a speclfic
binding member, or nucleic acid encoding a specific binding
member, or it may take place in vitro, for example in ELISA,
Western blotting, immunocvtochemistry, immuno-precipitation or

affinity chromatography.

The amount of binding of gpecific binding member to
synaptophysin may be determined. Quantitation may be related
to the amount of the antigen in a test sample, which may be of

diagnostic interest.

The reactivities of antibodies on a sample may be determined

by any appropriate means. Radioimmuncassay (RIA) 1s one
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28 WO 2005/095453 PCT/GR2005/001190 possibility. Radioactive
labelled antigen is mixed with unlabelled antigen (the test sample) and
allowed to bind to the antibody. Bound antigen is physically separated

wiranmssesizssind antigen and the amount of radioactive antiget bharootmod1 20

__.the antibody determined. The more antigen there is in the test sample the
possibipsE YadioReive ARtgER v&iﬁnﬂr%?odtr?é“ antBody. A Sofipetiive binding
unlabelasgby=may@iso betusedewith saopYadicactive ahtigen, using amtigen or an

: analogue ligked to_a reporter.moleculg._.The Qlegule.may be a
the antyy ﬁa‘gr'ochgi'cc))rLrl]%‘?lpi‘é}%i’ﬁ)Ll[t)?c‘?rl'Il of Ia%r%%eiv%fh‘ﬁ%?#%égéggted )
unboundalssgrptien ok enissionachatatetisties S qitdblé ucroEhmbries fchddé©

the andiURIESCEIn: hodammine, phycosrtlrin and,texas,Red. Syitablecne
chromogenic dyes include diaminobenzidine. 15 Other reporters include
test samptforhbRculE TollbiiaP paHiciSs BF Patfituidie haterial such™aSlatex
antibodieadsithetape eoloured p magnetic:ersparamagnetico and hiclegically tor
_._chemically active agents that can directly or indirectl de le
non-ra G g FE Sl Sibar Btbrall A Giate
to a raecodsd.Theseuholeculdsnmizrie eazymessvhick catdlyse reéactions

muom%ﬁ%ﬁ%yeleﬂ&gmg&coi%@;%ﬁ%@nagg@ws@yiq@@i@@%@es,
ar

or example. They may be molecularly excitable, such that electronic
abs ol ARSIt SIS behhBe BRBFGY Statds tesult intharabtefistic spectral
fluorodRserpiions.en emissions rkhey may inskdenchemicaheniitiesy tisedrin

conjunction with bi%setensolfls. Biotin/avidig or biotin/:LQtr gtavidin and
and Texag e phosihatase defddtidh &ydtdms  inay be CémdpQ?oyed. 30

diaminopenzidine.

Other reporters include macromelecular colloidal particles or
particulate material such as latex beads that are coloured,
magnetic or paramagnetic, and bilologically or chemically
active agents that cen directly or indirectly cause detectable
signals to be visually observed, electronically detected or
otherwise recorded. These molecules may be enzymes which
catalyse reactions that develop or chandge colours or cause
changes in electrical properties, for example. They may be
molecularly excitable, such that electronic transitions
between enerqgy states result in characteristic spectral
absorptions or emissions. They may include chemical entities
used in conjunction with biosensors. Biotin/avidin or
biotin/streptavidin and alkaline phosphatase detection systems

may be employed.

The signals generated by individual antibody-reporter
conjugates may be used to derive quantifiable absolute or
relative data of the relevant antibedy binding in samples

Inormal and test).
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The signals generated by individual antibody-reporter conjugates may be
used to derive quantifiable absolute or relative data of the relevant
antibody binding in samples (normal and test). 35 29 WO 2005/095453
wBChd@B2(305/001190 The present invention also providesthe/gBeoed /1190
specific, binding member as above for measuring antigen levels in a
The pr%£

PRetitiORANsay 1t 18 18 53y SRR thod of fealarifg THE Tevefof
bindin@ntigendn aasamplevky émplopiaguea specifie binging Sanembetasa
frovide he nt.igventign in a competition. assay. This may be
compet ey Beparaton Soind TG b e e hehe ot
level qéqaiéddsinking d@repotiers moleéiieothe $pacificdindihg henrberso
member Hat 3 physicakor, pptigal change pceurson binding;is.one.passibility,The

10 reporter molecule may directly or indirectly generate detectable, and
assay. nreferabRieaSurabRE SigrdisPTHE tinkagé S6rrepbrer nile EE may be
from urdi@ctly ofindirestly i covatenibyeig.ada a paptidebonrd eepenweavalently.
moleculLeml%a(gec\ﬁlg a %%pctjl_dze boﬁgn@% be.maesmg resulgotﬁg}ecg rgbln%?rts%’.Sal or

expression of gene fusion encgdlng an%rboay andareport%r MoISculE.
opticallThgpresentinventioralso provides foraneasuaring levels-gf. anfigen

report diregtly hy.emnlaying 2 specific binding member, 20 accarding to the

invention for example in a biosensor system. The mode of determining

detectyiding I& foPa feRttfe oF tiS Ssresant veAfichi and thosé skilled i ¥fe
of rep@ftare abledeuchopse.g syable-mede accordingtedheir preference and
eneral knowledge. The present invention further extends to a specific

25
covalenidding Smemberwiich Bon&tes I8P bt b SyiEotsBhysin with any

Linkage vlia a peptide bond mayv be as a result of recombinant
expression of a gene fusion encoding antibody and reporter

molecule.

The present invention also provides for measuring levels of
antigen directly, by employing a specific binding member

according to the invention for example in a biosensor system.

The mode of determining binding is not a feature of the
present invention and those skilled in the art are able tc
choose a suitable mode according to their preference and

general knowledge.

The present invention further extends to a speclfic binding
member which competes for binding to synaptophysin with any
specific binding member which both binds the antigen and
comprises a V domain including a CDR with aminoc acid
substantially as set out herein or a V domzin with aminc acid
sequence substantially as set out herein. Competition between
binding members may be assaved easily in vitro, for example by
tagging a specific reporter molecule to one binding member

which can be detected in the presence of other untagged
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specific binding member which both binds the antigen and 30 comprises a
V domain including a CDR with amino acid substantially as set out herein
or a V domain with amino acid sequence substantially as set out herein.
wCewmpettion between binding members may be assayed e&€ilyGRits®e119¢
., forexa by tagging a specific reporter molecule to one hinding
oinding RS (Shich Can B Beotad 1 e Braserise of ohe ntiged 30
bindinyOn20D5/095453 FICHGEE2G051 GG hinding member(8Yaolemabley
epi topBeniligation.of specilie pipding nerisieqvyich DI same Ritaperas

an overlapping epitope. Competition may be determined for example
or Flarisy ERISATSr-flow cytometry. 5 In testing for competition a peptide
fragment of the antigen may be employed, especially a peptide including
an epitope of interest. A peptide having the epitope se%ugg%e lus, one or
p

In teqndfidamito S8 At bither eRdHREY be used Biicha B &y be
may bsaithtd toonsist essentially! of she specifiedisequetitecSpecificbingimgo £

. membeys accardi the present invention may.b ch thei
lnt(;’}’rebslﬁding 0 a%?fg%é]n%st}?ﬁlﬁbr%ec? E)e/ aegépﬁéf w?tﬁ%’%%é%dﬁ%@%eogé °r
more egense gien:s Unaestng fortisiay peptide with eifhiefseguBfbs Pies

ray bONE:1% 0 More aming-acids;may; be used, Spegifichinding members
which bind a specific peptide may be isolated for example from a phage
sequenfigylay fibfry %ﬂfpa}?ﬂ%f%ﬁitﬁ‘ﬂ’f@‘ﬁ%f)tiéé(%ﬁ’?%%ﬁe%?e%é‘ﬁt NVERGG
invendusherprovisesanisotated nucieie acidrnepdig aspectierbinding
;nnsp 1gber ofthe present inventon. Nudieie.acid indludes DA ang RNA In
- a“prefeﬁ"eﬁi zfspe‘c‘:ﬁ fe present invention provides a hucleic acid which
In testing for this, a peptide with either seqguence plus one

or more amino aclids may be used.

Specific binding members which bind a specific peptide may be
isolated for example from a phage display library by panning

with the peptide{s}.

The present inventlion further provides an isclated nucleic
acid encoding a specific binding member of the present
invention. Nuclelc acid includes DNA and RNA. 1In a preferred
aspect, the present invention provides a nucleic acid which
codes for a CDR, VE or VL domain of the invention as defined

above,

The present invention also provides constructs in the form of
plasmids, wvectors, tTranscripticn or expression cassettes which

comprise at least one polynucleotide as above.

The present invention also provides a recombinant host cell
which comprises one or more constructs as above. A nucleic
acid encoding any CDR, VH or VL domain, or specific binding

member as provided itself forms an aspect of the present
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25 codes for a CDR, VH or VL domain of the invention as defined above.
The present invention also provides constructs in the form of plasmids,
vectors, transcription or expression cassettes which 30 comprise at least
woneopoiiticleotide as above. The present invention also pragiie8zae5/0011%0
, _recombinant host cell which comprises one or more constructs as above.
inven G IaE S50 SoBRg iy CORORRS P HoRmihEGr AN Dinding
produc8b member as providedritself ferms apraspectof thepresemtd3h yWO

" nuclei 2002095433 RCT/GB2QO5/001190 nyention, as.daes a Method of

. production of the encoded "product, which method comprises expression
achlevignP@ncoding futdeiB 3T tHETRTS EXpiession gy eoriverfientipbeant

host cachieved byculturing unders appropriate:conditions ipeompinant bhest:
cells containig(%the nucleéi%:ﬁacid. Following production %ﬁexpression a

By SXPGRESHOL domfain O6r spedififbitting mémBer msy Brisotite d &t ior
may bepurkdd: tisidg=any/suitahle tethniques,i thereused as appreptiatehd Ogue,
then u§8§‘3i5§8 bén?}iggg@f rQQgr_s, VH and_/or VL domains, an_d encc_)ding nucleic
acid molecutes and vectors according to the present invention may be
provided isolated and/or purified, e.g. from their natural environment, in
spec: rSdbsiantally,pure-rhamogangaus formyoraindhe-case.ptinucleicacid,
free or 15 substantially free of nucleic acid or genes origin other than the
nucleisefiferncd Encsding & polypditideRith tFE 28quired Fnttién ANGERR  acid
inventaecorgding todhe presenidnyention smny: compriseuDNA eRNA andipap

fheir geJ\C/\{lholly og&grti%gm%/nrlgheti% R fereanr(l: .tgf}nuclegtid%rsequence as
* & lithersin Zﬁfencompésses a ﬁyb\ molecule with the Specified

homogegegquenceyand encormpasses asRNATholectlewithahédpetified ox
subs+ta3RAUENCE iR, which-Uis sybstituted for [, yless coplext fFequires. tyan
the sequence encoding a polypeptide with the rsquired
function. HNucleic acid according to the present invention may
comprise DNA or RNA and may be wholly or partially synthetic.
Reference to a nuclectide seguence as set ocut herein
encompasses a DNA molecule with the specified seguence, and
encompasses a RNA molecule with the specified seguence in
which U is substituted for T, unless context reguires

otherwise.

Systems for cloning and expression of a polypeptide in a
variety of different host cells are well known. Suitable host
cells include bacterila, mammalian cells, yeast and baculovirus
systems. Mammaliazn cell lines avallable in the art for
expression ¢f a heterologous polypeptide include Chinese
hamster ovary cells, Hela cells, baby hamster kidney calls,
NS0 mouse melanoma cells, YB2/0 rat myeloma cells and many

others. A common, preferred bacterial host is E. coli.

The expression of antibodies and antiboedy fragments in

prokaryotic cells such as F. coli is well established in the
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otherwise. 25 Systems for cloning and expression of a polypeptide in a
variety of different host cells are well known. Suitable host cells include
bacteria, mammalian cells, yeast and baculovirus systems. Mammalian
weelhlinesavailable in the art for expression of a heterologoes palypapiide vo
include Chinese 30 hamster ovary cells, HeLa cells, baby hamster kidney
art.  cBfi€, NSO W6ise Metandiha BEREPYB 20 Hst Fketdma celid 8nd many
Techn®ihers. &.cammons prefered bactena)host isk. QQ”-eﬂ?ﬁ@@ﬁE@@Si@@p_{s
, ntibodies and antibody fragments in 35 prokaryotic cells such as E. coli is
i o AR 25 WO J008 D98RS POBELAcOSD61188 4R =2
cpti oirof axreview e fon example Piuckthun bAnBiod oTechmalogy 9= 545551
recenél%%@i'e%reﬁglgnégg %Ié.y Igﬁdg . g‘ CL{'R%!@:!E ailfoﬁf%;{_a?[#i!%}.%lllhose
skilled in the art as an option for production of a specfﬁc inding member,
BloteGhe fbr 5 Yécent revieWs! for examprtRaf M.E {2993 ek Gpiapirn
1ot e Biotechs4:3563:-576; Trill J.S. et al. (1995) Curr. Opinion Biotech 6:
553-560. Suitable vectors can be chosen or constructed, containing 10
appropriate regulatory sequences, including promoter sequences,
Sult atdrninator seguenee$;palyadenylation segtencess denhancariseguences,

mark%r genes EQQ other seguences as, a(pﬂggpriate. Vectars may be

appro%f&s%i%sf\?i?éjl e.g.O 'ﬁﬁaéee,qor p ag’emllg, as aﬁlﬁﬁoﬁrfca?go M&lecular

sequeiening & imboratory 5 Mamids3rdeditions Saniirdok arerResselk/
enhandf0ls LPIdRRIING HarbarLaboratory-Rress, Manykpown techniques

and protocols for manipulation otnucleic acid,_forﬁexample in preparation
aPPLOBF haLRIc adid ConsiuBRY mitagérédis iSeqiiendny SinffodUBEGH Bf DNA
phageifia cells anggener-expression-aad.20 analysis atprateinssare deseribed

Manuayldegﬁéné%gg¥gn, Sambrook and Russell, 2001, Cold Spring
Harbor Laboratory Press. Many known technigues and protocols
for manipulation of nucleic acid, for example in preparation
of nuclelc acid constructs, mutagenessis, sequencing,
introduction of DNA intc cells and gene expression, and
analvysis of proteins, are described in detail in Current
Protocols in Molecular Biclogy, Second Edition, Ausubel et al.

eds ., John Wiley & Sons, 1852,

Thus, a further aspect of the present invention provides =
host cell containing nucleic acid as disclosed herein. A
still further aspect provides a method comprising introducing
such nucleic acid into a host cell. The introduction may
employ any avallable technigue. For eukarvotic cells,
suitable technigues may include calcium phosphate
transfection, DEAE-Dextran, electroporation, liposome-mediated
transfection and transduciion using retrovirus or other virus,
e.g. vaccinia or, for insect cells, baculovirus. For
bacterial cells, sultable technigues may include calcium
chloride transformation, electroperation and transfecticn

using bacteriophage.
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Protocols in Molecular Biology, Second Edition, Ausubel at al. eds., John
Wiley & Sons, 1992. Thus, a further aspect of the present invention
provides a 25 host cell containing nucleic acid as disclosed herein. A still
wiatsrasséct provides a method comprising introducing sUSH ERAI8/001190
acid into a host cell. The introduction may employ any available
technique. For eukaryotic cells, suitable techniques may include calcium
The lphosplvatei3thtransfebtori cDEAFDektranaalettropomtion) owing

exprediDesoMe;mediajed lransfectionand trangduglion.usipg retrgvirus or ofher

virus, e.g_ vaccinia or, for insect cells, baculovirus. For bacterial cells,
under cgpallé techriqlies ntaiPineRRIESEal bt khiGifdEtransformation,

electroporation and transfection 35 using bacteriophage. 33 WO

2005/095453 PCT/GB2005/001190 The irsgtr p}uction ma)é be followed by
In ong, GBRG Or AMBWing Bxplassisn front tie A cclie tadit '8y by cuttiring
integhesteckllsnindéheonditions fof expressionod thengéne 5 thhengeost cell.

1neeo STEPAIMAL e elsic.add ahine usilion o bl ale g 108 c»

genome (e.g. chromosome) of the host cell. Integration may be promoted

promohy indesivh vl sbgaensdd Whidke pEemoRe redomBinafen IEFtHel th

stand SN0ME Hhaegrdance with 10 standard techniques. The present
invention also provides a method which comprises using a construct as
stated above in an expression system in order to express a specific

The pbiding memkerdrgolypeptideras itbabavecAspectsandrembeogdiments

ssing OLthe present ipvention will nowbe Jlustrated by way of example with; .
réference 1o the fglfowmg experimentation.

order o express & specific binding member or polypeptide as

above.

Aspects and embodiments cof the present invention will now be
illustrated by way of example with reference to the following

experimentation.

All documents cited anywhere in this specification are

incorporated by reference,
MATERIALS AND METHODS

Conjugation of peptides bovine serum albumin

The peptide YPFRLHQVYFDAPSC corresponding tc amino acids
present on the exoplasmic side of the synaptophysin protein
(Figure 1) was synthesised using Fmoc chemlistry (Proteomics
Group, University of Aberdeen) and was Judged pure by HPLC.
The molecular welght of the peptide was checked by mass
spectrometry (dats not shown). The peptide was chemically
conjugated to bovine serum albumin (BSA) using 3
maleimidoacetic acid N~hydroxysuccinimide (MBS) (Leel V. et

al. Biochem Bilophys Res Commun 2004;316:872-7). GSDS-PAGE and
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20 All documents cited anywhere in this specification are incorporated by
reference. MATERIALS AND METHODS 25 Conjugation of peptides
bovine serum albumin The peptide YPFRLHQVYFDAPSC corresponding
WO asnesesids present on the exoplasmic side of the synatoplgmims001199
atein. (Figure 1) w. mihesised using Fmoc chemistry (Proteomics 30
ness roup, Univergity of%a,&sty)?r/dee?y a%%%vas fu’dg%%ppulr% yglgléiﬁs.g?ﬁ‘g
VoyagepgleEular weidghtiof e péptitle wasichackedisemass dspectrometry (data
conjudishown) pEhe pe@g@ﬂ@%%%i@y¥r%%@qutege@ﬁ%/én%§§5%1es
albumin (BSA) using 3 ma_!g[nidoacetic aci \N-hydfoxysucmmmlde
MBS Eeliv 238 A Bigeiem BibpRS Res Commun 2004:316:872-7).
SDS-PAGE and 34 WO 2005/095453 PCT/GB2005/001190 mass
oh Speg tr apal ses (MALDI-TOF, Applied Biosystems. Voyager-DE
a?e STI %%‘é?ﬁ Sed %aaﬁﬁ(g p%%gaeég ﬁ?aTi %%ns%gﬁ]%ﬁaf% t§'BSA - typically
antibeyaverage =4 péptidé mdlecmes tgelemeteputer obalbumin (data not
The nishown) SRhage-display-genesatign,ef @ sqlyble )S'ﬂgﬂgfcm@sant'body

fragment(scAb) to peptide sequences The human single-fold scFv
(Toml Hhemid (pIT2) %gFariééKtT@fr%ﬁﬁséwd FMREIEK) vidre Béadto
antibetiesn fof phagpe0 antibodiesovith spegifigity for the peptide sequence
essen es%fﬁtiagg/ as ou i_ned[g]n Lee! V. §t al. Biochqm Bio%\r%}s Res Commun
043168757 AT ofthreeSrbuhds Of pamniry: Wetetamies bt Res
Commuragdinst tie pepfide sequencenThe pansiwere conduateddnghmt PBS
ZmMLNaCl, 2. Cl osphate 15 pH 7.4) containing 2%
HeEE o Tk (MPES) a2 i aa. Sarehos’ Y BIEANE T2e
conducted in 4 ml PBS (137mM NaCl, 2.7mM KC1l, 10mM phosphate

per m

pH 7.4} containing 2% (w/v) dried milk (MPBS) and 2 mg/ml BSA
to increase the ratioc of phage-antibodies with specificity for

peptides versus BSA.

Anti-peptide phage-antibody ELISA

Purified polyclonal phage enriched for binders to peptidss
were assayed by ELISA using flat bottomed 96-well Immulon-4
microtitre plates (Dynex, Sussex, UK) coated with 2 ug/well
protein (peptide-BSA or BSA) in PBS overnight at 4°C. Bound
phage were detected by incubation with 100 pl/well horseradish
peroxidase (HRP) conjugated anti-M13 antibody
(AmershamPharmacial for 1 h, washing, and incubation with
1004l /well tetramethylbenzidine dihydrochloride solution (KPL
Laboratories, Galthersburg, MD). Reactions were stopped with
50 pl/well 1M H,S0,, and the absorbance at 450nm read using a

microtitre plate reader.
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to increase the ratio of phage-antibodies with specificity for peptides

versus BSA. Anti-peptide Phage-antibody ELISA 20 Purified polyclcnal

phage enriched for binders to peptides were assayed by ELISA using flat
wagteHiast96-well Immulon-4 microtitre plates (Dynex, Sus$§R/GHRpe5/061190

rdent SRAtd With 2 8/well ratein tpeptide-BSA0BARN PBSevernight atnd
4C. Bound phage were detected by incubation with_ 100 !/well horseradish
subcl gBiBgoiidas e (FRPFEGTEGARY AREMTS &rtboty”
IndiviAmershamPharmacia)fopirh, Washing, anshincubatioh withl 1004 tavell
. tetramethylbenzidine dihydrochloride solution (KPL ., L.ab ries,
(G R D) e O RSB i S8 vl 1M 12504,
and the absorbance at 450nm read using a 30 microtitre plate reader. 35

speci W0:2002/095423 PCT{GB2005/001190, Identification;of raepesleaksy
phage-antibodies to peptides and subcloning into the expression vector

and BRHINVBIATEIERAdGRITEOTOMES FroRy pah Bere GrofvrEiFde FRABIARS
regioﬁ%‘r%iﬂeﬁ)o%ﬂ@ phageiaptibedigsresewed-Withanl3 K07: ScSpeeifigineetion
phage supernatants for binding tg peptide-BSA B lone was
vectoyetamiingd by ELISA. The's é‘r%ooﬁgé Or%g?ofr?gc %Veps()f;plg\% clones were
(isopﬁﬁ@?@f@dﬂnﬂﬁﬁbgﬂéma&e@mird)éMSMuEﬁ]iﬁlis amodificagion of
__the IPTG 10 (isopropyl-(3-D-thiggal actopyranaside) indugible pUC based
Voot G PIRRIO DS A oF B Fhotolt EXBH Ul HogorTab36.45)
1999; The3addition,. of Atexachistatime tay pernsits: purification of threceymensed
puri £ SSAD.DY immobjlised metalion, chelate affinity.chyomatagraphy..Vegigrs
were transtormed 15 ifito E. coli TG1 or XL1 blue cells. Expression,
chela parifiéation ard Shepatensaomol-scARCtors were transformed

into E. cclli TGl or XL1 blue cells,

Expression, purification and characterization of schbs

The scAb was expressed in IPTG-treated cells as outlined in
Leasl V. et al. Biochem Bilophys Res Commun 2004;316:872-7 and
purified via the hexa—histidine C~terminal tag tail using NiZ
charged IMAC Fast Flow Sepharose resin (AmershamPharmacia)
according to manufacturer’s instructions. After extensive
dialysis at 4°C against PBS schAb was stored at -20°C. The
purified scAb was guantified by capture ELISA via the human Cx
domain using a whole human IgG assay standard as outlined in

Leel V. et al. BRiochem Biophys Res Commun 2004;316:872-7.

Expressed purified anti-peptide scAb ELISA

Expressed scAb was tested for its ability to interact with
peptide by ELISA essentially as outlined for polycional anti-
peptide phage~antibody ELISAs. Bound scAb was detected
horseradish peroxidase conjugated anti-human Ck light chain

antibody (Sigma Chem. Co. Poole, UK).
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The scAb was expressed in IPTG-treated cells as outlined in Leel V. at al.
Biochern Biophys Res Commun 2004;316:872-7 and 20 purified via the
hexa-histidine C-terminal tag tail using Ni" charged IMAC Fast Flow
WEapries8iresin (AmershamPharmacia) according to man#fatEBesis/ 001190
Sps- P}i%’ ruct After e é’ ve dlaIyS|s at 4C against PBS scAb was stored
268 & purnp e B Was quantified by capture ELISA via the
Westehurhan G} 2§ d@mmmmwgmc%mmamﬂg@awawg@%ﬁa@@@sm

wrigniOyilined in Leel Viygt abBioghem Bioplays Res Comamnin 2004,316:872-7.
Expressed purified anti-peptide scAb EI,ISA Expressed scAb was tested

for its ability to interact with 30 peptide by ELISA essentially as outlined for
Frre pohclonalamtis gﬁ%igi@lphgage antibody ELISAs. Bound scAb was

detecte horseradls ated an Cx light ch
sobs G A e e B ey TLes B
proteRCTABELI2005/001190 MSDSRAGE &nd MWeesterrlottihigw/ esteriislotting

manuz VA5 peHoumed essentially as deserined.in. \Wight M.C. at al Mol
Pharmacol 1996,50:856-63. 5 FITC labelling of protéins ScAbs were

emplo}fl@féré&é?fﬂ@’]&ﬁéﬁéﬁ Gsing thefFtusrbpbrier PTG Yorotein 1356y kit

tripuiolecylar Brobes) accerding ta the- manufasturers nstructions. Tiis .
methodology was also employed to conjugate C1-3 scAb with tributyl tin
using 10 tributyl tin isothiocyanate (Aldrich Chemicals, Poole, UK)

Anima Aignads and CellRreparation Human hepatocytes were obtained from the

i L% uman Tissue Bank, (DeMontfart Universit A_e,lrg%?clﬁ%r #@su‘é‘u@ﬁ[ﬂk
ulnan 85

Were 15 isorated om margins of normal ver tissue that was
(DeMonghovedUfrormepatants due &rethé Pieséiice- ofaiimolit Thevese of

1 solatNaN tigsue inthese studieswas aythotised by the GrampiaR removed
from patients due to the presence of a tumour. The use of
human tissue in these studies was authorised by the Grampilan
Reglonal Ethics Committee and included full donor consent.
Protocols for human liver cell culture have been published in
Wright M.C. et al, Hum Bxp Toxiccl 1996;15:203-4, and Harvey
J.L. et al. Drug Metab Dispos 2000:28:96-101. Protocols for
rat HSC and B-13 ce2ll culture have besen published in Wright
M.C. 2t al. Gastroenterology 2001;121:685~%8, and Marek C.J.
st al. Biochem J 2003;370:763-5.

Incubation of FITC-labelled scAb with cells

FITC-Cl-3 scAb was tested for its zbility to interact with
hepatic stellate cells in culture by fluorescence microscopy.
Human hepatic stellate cells were seeded (1x103 cells per
chamber) on chamber slides {(Nunclon, Naperville) in complete
medium prior to experimentation. Cells were washed twice in
phosphate buffered saline (PBS) and incubated in 500ul
Hepes/HBSS buffer (0.14M NaCl, 5.4mM KCL, 0.34mM NapHFO.,
0.44mm KH,PC,, 5.0omM gluccse, 1mM CaCls, &mM HEPES, 4mM NaHCOs;
pH7.4) containing 10ug scAb or FITC-C1l-3 scAb for 1 h at room
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Regional Ethics Committee and included full donor consent. Protocols for
human liver cell culture have been published in 20 Wright M.C. et al, Hum
Exp Toxicol 1996;15:203-4, and Harvey J.L. et al. Drug Metab Dispos
wpQD0528596-101. Protocols for rat HSC and B-13 cell culturedweeneei 1o
published in Wright M.C. et all. Gastroenterology 2001;121:685-98, and
tempengarieciy’ Q. Bigchem J720673,370: 76355 25 fubatSivof +» FBS
and mddiColabelled scAbywith cells FhEG-E1r3; seAbiwas: tested far-its ability to

interact wit f}ﬁp,atlc stellatg ells in culture b |orescence microscopy.

n fl
laboraf—‘ﬂ?rﬁ%ﬁsﬁepalﬁc sjtgﬁgaatr@ec’elIsA er%°§§§dé}f‘ @ 163 cells perrnﬁa%%%?ﬁber)
phenylomchdrmbeéPslides (Nuridleny:Napetvillekin ednipletecmetiwhiprior to

appli&Xperimentaton. Gellswere d,twice.in- phosphate buftered saline . .
(PBS) and incubated in 500pl Hepes/HBSS buffer (0.14M NacCl, 5.4mM

Axeolq EE, O3RN IETHPOS: 0.42PRTORERPOAS 5 BHRIGIUESSE TEmVRNd

data &aafldr SMMHEBES: 4nM-NaHEGR3:35:-pHhi-4)eomtaining 18:8:5¢Ab or
FITC-CI-3 scAb for 1 h at room_37 WO 2005/095453

b

hePat B TRSB 2065001180 “tehipératirein e are THE Calls Wefd thehr =< 17
a colivashrethinPBS aadwrdlntetbwith Vectashiekdlrmpuating meditmiVectdm
- Qratori li .containi ' 6'diaminding-2- phenylindole
Wlllli(?ZSPASI;I ?o%%ﬁ%eﬁ%% e? aﬁ?%@eer]g#gg 5é ggé%%d?/ (;Lre%%ggé:é PEEEOg

80ug/phicroscaipyWas &arried out using a Zeiss Axeola Il microscope with a
Photometrics Sensis camera, and data captured using the Smart Capture
programme. Human hepatocytes (UK Human_ Tissue Bank) were

FOr CorigindilyCulftied it edfagdiredated S4 fe blite TExtbBAEN aritf eed
inteo meaintaieed ik 10 Wilanss mediumh Essupplemented With 8Qunitsindred
cox 2 Peficili 2nd. 80pgml syeptomyain. For go-ouliure expegiments. hepalic,
stellate cells were seede
was incubated as outlined for pure hepatic stellate cell
cultures except that after 1 hour incubation and washing, the
cells were harvested by trypsinisatiom and centrifugation at
1000 rpm for 5 min. The cell pellet was then resuspended in
0.4% formaldehyde / 10°cells, applied onto glass slides by
cytocentrifugation and mounted with Vectashield containing

DAPI. 3Slides were viewed by fluorescence microscopy as

before.

Fluorescence microscopy witheout cell fixation was used to
compare the effects of peptides and monensin on FITC-CL-3
binding to HSCs since DAPI staining masked nuclear FITC~-Cl-3
staining. HSCs seeded into 24 well plates were washed with
Hepes/HB3S and then incubated at 37°C in 500ul/well Hepes/HBSS
containing 10pg scAb with or without additional compounds.
After 1 hour, the cells were washed 3 times with 500nl
Hepes/HBSS. Cells were analysed using an Axiovert 100
microscope {Zeiss, Germany) using filter set #9 (BP 450-49Cnm;

LP 515nm).
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into hepatocytes cultures (1x103 ce'_Is per well) and cultured 15 for 24 h
prior to experimentation. The CI-3 or FITC-C1-3 scAb was incubated as
outlined for pure hepatic stellate cell cultures except that after 1 hour
Wheldastiand washing, the cells were harvested by trypsiBfSEGHI4FE01190
race a%gwltgjg,lggtion at 1000 rpm for 5 min. The cell pellet was then
resuspended in 20 0.4% formaldehyde / 106ce_ls, applied onto glass
FITC-CSlidesstoyhleyiceermrdiiedtivh and moimted itV ectasmieldléantainirgd

incubalPBF . 2lides were viewed by-flugrescence. micrascopy as, befure. 22

) Fluorescence microscopy without cell fixation was used to compare the

HSCs Igmactsifpeplifles and -miGfedSA-BHFHEE CHE BinBfftPibtd sessings

cells RAPY siaisingdnasked auciear HIC-€le stainhgnH8Es:8680dediptan24
Il plates were washed with Hepes/HBSS and then incybated at 37C in

the o R RS TS 8 COMATAG 160 YAl Wb daiout acditonl

dissodgampoonds L Afterd hdurgihe cille WereWashedes imes dvithy500I

centriPGREVHBS S Gells were analysed ysing.an, Axiover 100 microscope
(Zeiss, Germany) using filter set #9 (BP 450-490nm; LP 515nm). 35 38

cytof iy 9bOB RIS 453 P EFAE BD057001 £00F BAG SHhalysts ERFC-E1-3 scAb

ninuta¥as addeddo coltyen-medivm:2000/I0mig) and inquhaied ih & Gentluent
_ ..(10cm diameter dish Cg;ulture of HSCs for 1 hour at 37C. The mediur%wgs
(BD BiRghrtioved afd te's céfis vidfe wasHed it PES: ThetdliS Wete then

a-smocHetaghed from dhe culibre substratumiion-enzynatigadly usingies!l ux)
dissociation So:ri}ion Sigma, Poole, UK), pelleted by centrifugatiqn and
i

A1t §F cpdrinddiiidetr t8ing BE® Bytofiicytopars (BD Blostightes, Okford,

wash/ddKh. Bftefdb and incubated with a biotin-conjugated anti-
mouse—-IgG (1:200, DakoCytomairon, Cambridgeshire, UK} for 30
minutes on ice, washed twice and then ilncubated with a
streptavadin-allophycocyanin (APC) conjugate (1:200, BD
Bicsclences, Oxford, UK) for 30 minutes on ice. The cells were
analysed by flow cytometry [(LSR I, BD, Oxford, UK). Non-
specific flouorescence was controlled by incubation of the

cells with isotype-specific control antibodies.
RESULTS

The technigue of phage display was used to pan for recombinant
phage antibodies from the Tomlinson I+J libraries with
affinity for the target peptide YPFRLHQVYFDAPSC. Figure 2
shows that phage-antibodies with affinity for the target
peptide were selectively bound to immunotubes and amplified
through 3 separate pans. Ninety six separate clones from the
third pan library were individually screened for phage-
antibody binding to¢ BSA and target peptide~BSA. Fifty seven
clones demonstrated a high affinity for target peptide-BSA,
none of the clones demonstrated any affinity for BSA in this

assay ({(data not included). The 12 clones that gave the highest
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10 minutes, the cells were washed in 0.5mis Ix wash/perm buffer (BD
Biosciences, Oxford, UK) and incubated with a mouse anti- a-smooth
muscle actin monoclonal antibody (Sigma, Poole, UK) diluted in Ix

W asyped¥s buffer. Cells were then washed in Ix wash/pernPSliffei2a¢id0119¢

xesponingup t%%&‘"‘i@o%@&%ﬁ%%%”éﬂgé Qm%rﬂt&}éd@ use-igG (1:20Q, seiected

ako ytomatror_, Cambridgeshire, UK) for 30 minutes on ice, washed
and thgvieelndthetihbabareiwith 2 $wepfaradin-all'ophycocyanin (APC)
conjugate (1:200, BD Biosciences, Oxford, UK) for 30 minutes on ice.

The cells were analysed by flow cytometry (LSR I, BD, Oxford, UK) . Non-
558 ABec AR FEscice WA COMIOTBH Y IntUBATGH of he- BelS it
w1 thinisolype=speeific conirehantibadies sRESULTES s25- Thedteclrigue obphage
display w to for recombinan age antibodies f tk
Clone%ér%lﬁ%/sgn r%’? ﬁgrfrrlggr\]/cvﬂﬁngﬁiﬁ%%? fh%eptg!;lrggjg]t pEe'ptiagé'e& Hnhe
contalYPRERLHOMYEDAPSGINAgurei2 eshiws that phagecantibobiesswith affinity
const 0L iRe target -peptide.wete selegvely haund toiimmupetubes andor the

~amplified 30 through 3 separate pans. Ninety six separate clones from the
pepti dirdhgdh ibREF WereindnidudiyScreanad rdtishdyet dptibedy Bihdifg s
not srBSAand target peptide-BSA cRiftysseven clones.demonstrated achigh in
___affinity for target p ptide-B&A, non%ﬂg thgglongs demon tr%e% any 4
3 STOR iRty for BSAT this 35 as€ay (data not incladed). The 7' clones that
bpindirgavesthechighest 30WOR0051095453 PECHGB2005/001 1901 Fésporsedn

(Figudbedmonoclonal phage-antibody FLISA were selgcteck and the $cAb, -

encoding region sequenced. Sequencing indicated that many contained
and tLAFRAREREED BOEBONSLS Witk thé c68ihy rediorPBfthe stAb? Ednsiiticts
(Figupiers) sub-clened intoplMS 1474 andJransfarned fite saikorcolistiaine 5)
that §§£§??E¥%§?§p§§§8&§§§@§(%EéTgﬁé%fﬁgmﬁﬁhJQe§EISA {Fligure
£y, An BLISA assay for expressed schAb confirmed the
generation of an scAb that was specific for the peptide
YPFRLHQVYFDAPSC. Figure 7 indicates that approximately 8
times more expressed scAb bound to peptide-BSA (i.e.
YPFRLHQVYFDAPSC-B3A) than to BSA alone. Binding of a control,
lacking the scAb, to either peptide-BSA or BSA was minimal.
Western analysis versus several different cell type extracts
demonstrated that the C1-3 scAb binds to a protein of ~3Z2kDa
in human HSCs, the predicted size of the Human antibody
targeting of BSCs 12 non-glycosylated synaptophysin protein
(Eastwood S.L. et al. Braln Res Bull 2001;55:568--78).
Interestingly, the Cl-3 scAb did not cross-react with

synaptophysin in rat HSCs {(Figure 3).

In order to determine if the C1-3 schb 1s able tc bkind to the
surface of live HSCs Cl-3 scAb was labelled with FITC and
confirmed by SDS-PAGE as shown in Figure 9 as judged by a
decrease in the migration of FITC-C1l-3 scAb. Cl-3 schAb before

and after dialysis and after concentration had a MW of

46



106

20

30

constructs generated scAbs in TG-Is with high affinity for the peptide, high

levels of scAb expression was not obtained (data 10 not shown). Phage

antibody clone Cl however, did not contain a stop codon within the scAb
wengodigirégion and gave a good binding response in the RGHESHaN011%0

approPhagesantibeduELISA screen. (Figure 3): Clone Clwassulicloned jgip ¢

the pIMS147 vector and transformed into XL-1 blue E coll. Clone
appTonifsA? c12%48 (Figure 4) directed a high level of scAb expression
(Figure 5) that specifically recognised the peptide in an ELISA (Figure 6).

_ LISA ,assa for expre scAb conflr ed the gene atlon of an scAb
FITC ‘fﬁatg WaS speceﬂgé f%gr]?he p§|§te g PEEQ‘LW@ Ié—'t'gure

cul tuimdicatesuthat apprhaémately &Z@hm&szmdne’exglesse)d seib bvlAd to
anal y&e@@‘? Befdlen PEREHQUYFDARSGESAL than o Bofalone, o

Binding of a control, lacking the scAb, to either peptide-BSA or BSA was
exclupingmsl. Awiesterh analysissverstssaverd! differemt dett¢ype ektraetSore

activ Q&O@E@EQ&B@E@%&‘%&S%?&P&% 5%7% {g%qf)od %QII:(D(%%?H"] 2ll

human HSCs, the predicted size of the Himan ant y targeting o
tYPes HSEsAZLAGH: iy cosyRited syRapphy s proteir eEastwotritsdo et als -

et al BrainyResBulh2001,:56:569:78). Wnterestinghs the C1-3scib-diginat
cross-react Wlth synaptophysin in rat HSCs (Figure 8). 30 In order to
ce 11 G ahmineir thel C1-S 08K (O ABTE BINATS the SUAie ot e HEGsd

demon Gl-BtscAlrvas labellechwithHITE andredrfirredshpSD S-PAGERAS
e in Ei as jud by a_degrease,in the graglo,p
there SPOWLINFIQUIE 9 apludged by 4 degrease in i TS

123'scAb beforé 35 and after ialysis and after concentr
stalinmiWafip4C &¥0:2006/685453: R@E@&Zeﬁﬁiﬂﬁllm gap@roxnmatemus

4OK%%. Cl-_:%scAb Iabelled with FITC has a NW of apgroxmately 45Kda.
suggests at there may be a sub-population of smooth muscle

actin-expressing cells with a higher level of synaptophysin
and/or more avid FITC-Cl-3 scAb uptake mechanism. The
association of C1-3, FITC-Cl-3 or tributyl-tin-conjugated Ci-3
scBAb {IBT-Cl-3}) with HSCs corresponded with a reduction in
culture medium concentrations (Figure 11). Thers was no
evidence of toxicity with C1-3 or FITC-C1l-3 in contrast to
compounds known to kill HSCs by either apoptesis {gliotoxin)
or necreosis (chlorpromazine) (see Figure 12). Interestingly,
TBT-Cl-3 scAb was toxic to HBCs, suggesting that C1-3 sciabs
are internalised and that 1t is possible to conjugate drugs to

Ci-3 and retzin drug pharmacology.

Fluocrescence experiments suggest that the FITC-C1l-3 schb
specifically interacts with hepatic stellate cells in culture
since green (fluorescein-associated) fluorescence was
associated with hepatic stellate cells incubated with FITC-C1-
3 schb. Using a mounting medium that inhibited photobleaching
and stained nuclel blue it was found that in most cases,

fluocrescence was located around the nuclear and cell
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FITC-C1-3 scAb was then added to activated human HSCs in 5 culture.

Immunocytochemical staining (not shown) and FACS analysis of human

HSC cultures demonstrate that cells were exclusively a-smooth muscle
WaCHhSHtWe and were therefore activated HSCs and/or livBEHEieet/001190

membrar(gof'bf%t&'gg—% hothgelive @g%gg"gxsgg%@ntmw g fibrogenesis
amador;j et al leer 02;22:283-94) - see Figure 10).

associ Tolsmiring PediiRith FYECSC B3 HdEF native coRdifiong rior to fikingt S

known SemONSYALed that allithe cells hovnd:¢1+2 8CAB, @%@@hd@&&&was a
greater variation in the intensity of FITC-C1-3 staining co ak: red t%
VeSmlﬁssnﬁé‘ol‘ﬁerﬁﬁg@iﬁsaéf%e(ﬁgd% lf(ﬁﬂ?’ﬁlé“%oslujg%%@?sr%a?glere Ty ve a

subunisub-papelation af:a-smoothwauscé sactin-expressing celtsiwithea higher
nuclea s ol KL%aﬁ{quFr’]tg SS'” 1@nd/or ma Sg%‘F"QLFl'EQ Cl=3 scAbptake, ;4

~ Mmechanism sociation of CI ITC-C1-3 or tributyl-tin-conjugated
subiecCbd@ ScABITBIE13)\sith MSTHEoRESPONded WitlFd PEdGEtch 26T

11uoregggggén@g@n&ﬁ@@%@@@amﬂu%@ﬂgu%%1%%é@“ﬁeéN%%mQ evidenge of
toxicity with C1-3 or FITC-C1-3 in contrast to _.compounds known to Kill

incubafist $By Rithér 4ASHOSR-QlibToxT e AREFTSIs (chiorpfSAazine) (see
deternfigire 12) s puerestingty $BT:Gk3 schhrwas foxiciie HEEs, sugdestingp

that C1-3 sc 525 are internalised and that it is possible to, ugate
and hegainsToSER3and re%%el“}lwgfu&) bjharmaénc@ogy léfl%ggrescence g[)%gnments

incubasugyest thatth8 FITC-C1s38EAb Specificallit imteracts withate patich
exthe?‘@ha%a%%ﬁﬂn§y“9§%égb?n§eégﬁgn4HHQ@§Q§H‘§§@$@§§¥Qd green

fluorescence was assoc!_ated with hepatic stellate cells incubated with
f luorepR€a - 3SR UsiAg d iouifig hediuti ARatif hibhet bt Bledthing

bind t?;”%étgén%g}gelﬁl blue-it was-feund that inmesssases.yfluerescence veas
ocate
scAb Q§C$ﬂ§égggg&éﬁ%é%%§¥géggjgg %1}¥£%§903g§§%§g stellate

cell and hepatocytes were co-cultured and incubated with FITC-
Cl-3 scAb. Fluorescence was observed on stellate cells whilst
hepatocvtes consistently failed to display detectable levels
of associated green fluorescence. No significant green
fluorescence was cbserved in experiments where co-cultures
were incubated with (fluorescein un-conjugated) Cl-3 schb.

The specificity of action of the Cl-3 scAb for binding to
hepatic stellate cells was examined using FITC labelled BSA.
Both human hepatic stellate cells and hepatocytes were
incubated with BSA and FITC-BSA. Both human H3Cs and
hepatocytes displayed cytoplasmic foci of fluorescence when
incubated with FITC-BSA suggesting that it was not the
presence of fluorescein on proteins (i.e. CI-3) non-
specifically preventing C1-3 scAb uptake into hepatocytes but
that the C1-3 scAb did not interact with hepatocytes.
Fluorescence binding was not detected in COS-7 or HepGZ cells

when incubated with Cl-3schAb or {i-3scAb-FITC.
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membranes. Staining often appeared punctate, that may reflect
association with localised structures. In this respect, it is known that
synaptophysin is concentrated at the synaptic vesicles in neurones where
Wi faHeRholigomers of variable 5 subunit numbers. StainiPginEEs @S0 1190
observed around the nuclear membrane supporti suggestion tpat
R R S SR 10 e Bsmmiatan K JeleEab dfoen
prior tucresvencetwas cbservetkin hepaticrstelatetdell editirest incubated with
peptiadfugiesgsiun-conigated)Cd:3 scAbe To:10determing the specificity, of
the interaction between CI-3 scAb and hepatic stéellate cells, human
13 showfepdigdytés Were dlso SAGHbaREIANRRA FIFCHE LB §64bS Hepattytes st
to a cdneubatedwith- pither (a3 seAbsenblTeLek-3 seAbshewedned o
.. _ . associated green flugbrfes%%nce su%gesthg at tkhe Cl:3 ﬁcAb antibody
the LoXg e dHot 15 Bind o hepatocytasy T8 fufthertest thé Bbility 'of the ©1-3
MicrobiscARtotdifféfentiats betweencell types, hiepatie steltate: ¢ell and
%qp&g&wées - [ t ith FITC- C1- .
ATDEER uoresceﬁcgv %a%sg%g)g{r%gg %ﬁeﬁgtiégge%ﬂv\%ﬁi st%gb%%og/%g&t "
the exqphsiténtsfailedd didplay detetiablerievels2Perassotiatéd §reen

culturdblosescence. Nogigrificantgreen.fiuorescence was ebsesvetintion
experiments where co-cultures were incubated with (fluorescein

with HYGscshGgaet) B3 SR “TRELpEtRicity DR aidH bithe T1-3%ea for
rrTc~Cbinding taikepatic stettateicells was exastised asing-FHTGdabelled BSA.
25 Bath_ human a{ic stellate,c%ls and h%patocxrties were 1ﬂig%utgf%\l ;gbv' N

Fluore

Addition, of the %ﬁ? 1% Tnibltor nensin 1 i3
i “With’ BSA ‘and FITCBSA Both human HSCs an epatocytes displayed
the togyloplasmicifoeioffuoresedndeevhent incubated With PFITC-BSAuced

uptake SHOOSSHNG hat it was not ihe presenee of luersseem nnsprofeins (i,
C1-3) non 30 specifically preventing C1-3 scAb uptake into hepatocytes
but that the CI-3 scAb did not interact with hepatocytes. Fluorescence

c1-3 sdinding wasrelgdeteeted:isrCOS-70f Mep@2 cellsnj ugated with
gliotoxin essentially as described by Fox et al . J Microblol
Methods 2004;56:221-230. SDS-PAGE confirmed that the protein
had been modifisd {(data not shown). An antibody toc glictoxin
{obtained from Fox et al.) confirmed that gliot oxin had been
covalently attached to the Cl~3 schAb. MALDI-TOF analysis
indicated that the mass of the protein had beenr increased most
commonly by 1683daltons. Taking into account conjugation
procedure, suggests most Cl-3 proteins are conj ugated with 4
molecules of gliotoxin. Figure 14 shows that Gliotoxin killed
human HSCs, and C1-3 conjugated with glioctoxin alsc killed
HSCs. This data indicates that it is possible to conjugate a

drug to the Ci-3 scAb and retain targeting and drug efficacy.
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when incubated with C1-3scAb or C1-3scAb-FITC. 42 WO 2005/095453
PCT/GB2005/001190 Fluorescence microscopy without fixation and DA
Pl co-staining prior to examination was used to compare the ef ects of

WwWoetigles 88 monensin on FITC-C1-3 HSC binding / uptake. PigeE@200E/001190

1s\il&ows_, that FITC-CI-3 scAb associated with HSCs in contrast 5to a
control FITC-labelled 3A8 scAb (previously prepared to the toxin

Neol microcystin (McEI_h_iney J. atal., App 2 Environ Microbiol 2002; .
cc arc B8:5288:9%  Addition-elihepep iide AT DEENIHEMBEME, cogrespanding

— 1o other amino ac ids present on the exoplasmic side of the

CAG

TTC

CCA

GGET

ACC

ATG

GCG

CTG

SyRaptaphysin proteine thezlG-eultures didnotsigniticanttydnhibiga
FITC-C1- 3 associatigiweith HSCs whereas fiwartarget peptide
MPFRIHQWGTF AP §ETageased BEC-CIE3 tindingdo HBGsdna
dose-dependent manner. Addition of the endo&®dsis inhibitor monensin
@ik naBMIE the totahaulber ©f CelS5tdAadd R FFRE-CGIEbECfeduced
15 uptake as indicated by a loss of nuclear FITC-C 1-3 staining¥€1-3
GeRbTT BSHcTifatBRCoMRtY/M VIS Eof iy AEGVIHF Gliotoxit T ¢
essentially as described by Fox et al . J Microbiol Methods 2004;

B2 I930C8DSPABE confirfRd thaf the rotelr26 fad beenthbdified

data not shown). An antibody to %Iiotoxin obtained from Fox e%%lﬁ)
e ScAb.

e i G Ot beshcEvefiy iched't e 1
MALQIIDF aTElysis udialed et e e bidhe pigielphadbees

increased most commonl aking into account

£9 jugation.Z5 procedure, suggests most Cl-3 proteins are conj ugated
with 4 molecules of gliotoxin. Figure 14 shows that Gliotoxin killed human
HSCs, and C1-3 conjugated with gliotoxin also killed HSCs. This data

indicates that it is possible to conjugate a drug to the C1-3 scAb and

sgg 1h Metain targeting and drug efficacy. 30

1 Met Ala Glu Val Gln Leu Leu Glu Ser Gly Gly Gly Leu Val
15 Gin Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly
HCDR1 HEWF 2
30 Phe Thr Phe Ser Ser Tyr Ala Met Ser Trp Val Arg Gln Ala
ACDRZ
45 Pro Gly Lys Gly Leu Glu Trp Val Ser Thr Ile Ala Ala Ser
HFW3
60 Gly Pro Ser Thr Gly Tyr Ala Asp Ser Val Lys Gly Arg Phe
75 Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr Leu Gln
90 Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
HCDR3 HEWA
105 Alza Lys Thr Thr Ala Lys Phe Asp Tyr Trp Gly Gln Gly Thr
120 Leu Val Thr Val Ser Ser
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43 WO 2005(095453 PCT/GB2005/001190 SEQ ID NO 1: Ncol CO ATG
GOO GAA GTG CAG CTG TTG GAG TCT GGG GGA GGC TTG GTA 5
CAG CCT GGG GGG TOO CTG AGA CTC TCC TGT GCA GCC TCT
WG@)ASI@a@ml HFW2 TTC ACC TTT AGO AGC TAT GCC ATGAGOSIGEY
<5or 10 CGC CAG GCT HOUR 2 10 CCA GGG AAG GGG CTG GAG
@i JF&G TC TCA ACT AFT GCT GCG TCG HFW3 GGT CCT TCT ACA

ace TR0 I Ch BACALC GECAAG CRO0G I Lot Chef 16cd OO
GAC AA

TCC AAG AAC ACG CT'G TAT CTG CAA i5ATG AAC
rer AGR 635 ABA BEC GAGGAGACG ECEGTATATLEAGES TAICDR3
HEW: GCG AAA ACT ACG GCG ARG TTT GAC TAC TGG GGC CAG
acc QoA ACE RECTErCREAAMKE GTHE TG AGE 32Q INO:22 256¢ Met
Ala Glu Val GIn Leu Leu Glu Ser Gly Gly Gly Lea¥ak 715 GIn Pro Gly Gly
aran Serd eicArgheuSer CysAlaAlaSer Gly 3Tk CRR1 HEANMZB0RRe Thr
Phe SerSet Tyr Ala Met Ser Trp Val Arg Gin Ala HC DR-2 45 Pro Gly
AGT |§REGCH N Glu Tep \AFSer ThrakTARGAIa*SEr HFAW3C35 BB:GhrPro Ser
Thr Gly Tyr Ala Asp Ser Val Lys Gly Arg Phe 75 Thr lle Ser Arg Asp Asn
GAT S s AsIE Thr bet P LAPGIRD0 Mgt Asivséilerirg WA GITTAsp

Thr Ala Val Tyr Tyr Cys 4895€DR3 HFWO
GCA ACT TAC TAC TGT CAA CAG CTG CAG AGGE AAG CCT ACG ACG

notl
TTC GGC CARA GGG ACC ARG GTG GAA ATC AAA CGG GCGE GCC GCT

GCA

SEQ ID NO: 4
Thr Asp Ile Gln Met Thr Gln Ser Pro Ser 3er Leu 3er Ala

Ser Val Gly Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln
LCDR1 LEW2
Ser Ile Ser Ser Tyr Leu Asn Trp Tyr Gin Gln Lys Pro Gly

Lys Ala Pro Lys Leu Leu Ile Tyr Ser Ala Ser Arg Leu Gln
LEW3
Ser Gly Val Pro Ser Arg Phe Asn Gly Ser Gly Ser Gly Thr

Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro Glu Asp Phe
Ala Thr Tyr Tyr Cys Gln Gln Leu Gln Axrg Lys Pro Thr Thr

notl
Phe Gly Gln Gly Thr Lys Val Glu Ile Lys Arg Gly Ala Ala

SEQ ID NO: B

GGT GGA GGC GGT TCA GGC GEA GGT GGC AGT GGC GET GGC GGG TCG
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Gly

SEQ

CC

105 Ala Lys Thr Thr Ala Lys Phe Asp Tyr Trp Gly Gin Gly Thr 120 Leu
Val Thr Val Ser Se 44 WO 2005/095453 PCTIGB2005/001190 SEQ ID
NO: 3 ACG GAC ATC CAG ATG ACC CAG TCT CCATCC TCC CTG
wOCINBEGAS35 TCT GTA GGA GAC AGA GTC ACC ATC ACHCTGB20E 1190
D $§A§GT CAG LCDR1 LFW2 AGC ATT AGC AGC TAT TTA AAT TGG
T CAG CAG AAA CCA GGG LCDR2 AAA GCC CCT AAG OTC CTG

61yATG TAT,TGLCEATGE CEA TEG, CAA. 1OILFWBAGT,GEG GES CCA
TCA AG(‘E TTC AAT GGC AGT GGA TCT GGG ACA GAT TTC ACT
CTC ACC ATC AGO AGT CTG CAA CCT GAAGATTTT LCDR3 15

10 &CA ACT TAC TAC TGT CAA CAG CTG CAG AGG AAG CCT ACG
ACG notl TTC GGC CAA GGG ACC AAG GTG GAA ATC AAA CGG
GCG GOO GCT GOA 20 SEQ ID NO: 4 25 Thr Asp lle Gin Net Thr Gin

LATCSErPreSer GeF LEAESENAlA Serovél CRIASFArG Val FBE IIBTESEHs Arg

Ala Ser Gin LCDR1 LFW2 Ser lle Ser Ser Tyr Leu Asn Trp Tryr Gin Gin
CRELYE Pré@&ly BF LEBRETS FAR P LS el TFSef Aa Set Arg
Leu GIn _LFW3 Ser Gl Pro Ser Arg Phe ASH41y Ser Gly Ser Gly Thr
TT38:%spPre FhF L%ﬁ%ﬁ%’r% ggFS%TCL Il %?L%A%B%i? . EDR3 Ala
T NIV TY Cys Gin GinLeu Gin A Lys PRI cor cce ree
HEW3
GET CCT TCT ACA GGG TAC GCA GAC TCC GTG BAAG GGC CGG TIC

ACC ATC TCC AGA GAC AAT TCC ARG AAC ACG CTG TAT CTG CAA

ATG AAC AGC CTG AGA GCC GAG GAC ACG GCT GTA TAT TAC TGT
HCDR3 Hrwé
GCG ARZR ACT ACG GCG RAG TTT GAC TAC TGG GGC CAG GGA ACC

CTG GTC ACC GTC TCG AGC GGT_GGA_ GGC_GGT TCA GGC GGA GGT
Linker
GGC AGC GGC GGT GGC GGG TCG ACG GAC ATC CAG ATG ACC CAG
T CCA TCC TCC COTG TCT GCA TCT GTA GGA GAC AGA GTC ACC
LCDR1
ATC ACT TGC CGG GCA AGT CAG AGC ATT AGC AGC TAT TTA AAT

TGE TAT CAG CAG BAR CCA GGG ARRA GCC CCT AAG CTC CTG ATC
LCDRZ LEW3
TAT TCT GCA TCC CGA TTG CAA AGT GGG GTC CCA TCA AGG TTC

ART GEC AGT GGA TCT GGG ACA GAT TTC ACT CTC ACC ATC AGC
LCDR3
AGT CTG CAR CCT GARA GAT TTT GCA ACT TAC TAC TGT CAR CAG

CTG CAG AGGE AAG CCT ACG ACG TTC GGC CAR GGG ACC AAG GTIG
notl
GAA ATC BAR CGG GCG GCC GCT GCA CCA TCT GTC TTC ATC TTT

Cx ~ light chain + his tag
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notl Phe Gly Gin Gly Thr Lys Val Glu lle Lys Arg Gly Ala Ala 40 Ala 45
SEQ ID NO: 5 GGT GGA GGC GGT TCA GGC GGA GGT GGC AGC
GGC GGT GGC GGG TOG 50 45 WO 2005/095453
WP EIPAEE2805/001190 SEQ ID NO: 6 Gly Gly Gly Gly Ser Gl SR/ @lyo0
szo 1p 6! @y Gly Gly Gly Ser 5 SEQ ID NO: 7 CC ATG GOO GAA GTG CAG
CTG TTG GAG TCT GGG GGA GGC TTG GTA 10 CAG CCT GGG
GGG TCC CTG AGA CTC TCC TGT GOA GCC TCT GGA HCDR1
1 MetHEW2CTICVACGTRTIAGCAGCTATRELGAT GAGC TG GETTCGC
CAG GCT HCDR2 15 CCA GGG AAG GGG CTG GAG TGG GTC TCA
Cln AT ATTVGETYGEBS TG MEWBGGTCCIYECEACAGGETAGIGCA
GAC TCC GTG AAGHSEE COG TTC ACC AFETZTCC AGA GAC AAT
Phe THD ARG AXC ATG GTG TAT MFG GBA 2oMTEAAEAGECHEAGA
GCC GAG GAC ACG GCC GTA TAT TAT T&FRHCDR3 HFW4 GCG
PrOARN ATTSARE GEG ARG FFT GAC TAE T8E ST Bt HEa%AEC 25

15

30

15

20

30

40
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50

CIGGJCA

CLYGEP.GEA-G
ThrGﬁ% %%-II:_ %%(g: gsGGEJS%GSAJ:%ys %sn

CGICTOGA

@é&ﬁ’&&%@és@ﬁ\@’éé’?l--ﬂi LanerAé%C-kAGC
r(iégT%f¥:%é%A%ln

Met

Ala

Trp
Tyx
210 Asn
225 Ser

24C Leu

255 Giu I

Asn Ser Thr aAla Val
HEW4

Tyxr Trp

Leu Arg
HCDR3
Thr Ala

Tyr Tyr Cys

Lys Thr Gln Gly Thr

Val Ser
Met Thr

Arg Val

Ser Tyr Leu Asn

Gln Gln Lys Pro Gly Lys Leu bLeu Ile

Ala Ser Arg lLeun Ser Gly Val Pro Ser Arg Phe

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser

Gln Pro Glu Asp Phe Ala Thr Tyr Tyr Cys €ln Glin

Pro Thr
notl
Gly BAla

Arg Lys Thr Phe Gly Gln Gly Thr Lys Val

Lys Arg Ala Pro S8er Val Phe Ile The

Cx = light chain + his tag

SEQ ID NO: B

YPFRLHQVYFDAPRSC

SEQ ID NC 10:

AGC TAT
Ser Tyr

GCC ATG
Ala Met

AGC
Ser
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ACT
Thx
GTG
VvVal
SEQ
ACT
Thr

SEQ

CGG

SEQ
TCT
Ser
SEQ
CAR

Gln

SEQ

AA@QgIG(éAA ATC AAA -léGG GCG GOO G(%?
Lyd @145 Cx - light chain + his tag 46 WO 2005/095453

TCT CCATOO TCC CTG TCT GOA TCT GTA GGA GA-- AGA GTC ACC
30 LCDR1 ATC ACT TGC CGG GCA AGT CAG AGC ATT AGC AGC
TAT TTA AAT LFW2 TGG TAT CAG CAG AAA CCA GGG AAA GCC
WOCHAAESETC CTG ATC LCDR2 LFW3 35 TAT TCT GCACTIREB1665801190
D %C? é@A AGT GGG GTC CCA TOA AGG TTC AAT GGC AGT GGA
~ G ACA GAT TTC ACT CTC ACC ATC AGC LCDR3 AGT CTG

HAG GTG
GTC TTC ATC

Il

ATzC%’éqc%&G/%A@Gé&WEzG%T“%EEAT%EG ‘&;é EARLO TS
A CCATC

PCT/G&2005/001190 SEQ ID NO: 8 1 Met Ala Glu Val Gin Leu Lau Glu
Ser Gly Gly Gly Leu Val 5 15 Gin Pro Gly Gly Ser Leu Arg Leu Ser Cys
1D Ala Ala Ser Gly HCDR1 HFW2 30 Phe Thr Phe Ser Ser Tyr Ala Met Ser
Trp Val Arg Gin Ala HCDR2 10 45 Pro Gly Lys Gly Lou Glu Trp Val Ser
ACTheTle AlBGARTSeGHFWSE®BO0 Gly Pro Ser Thr Gly Tyr Ala Asp Ser Val Lys
ThiGB¥egintve B2B:Thete Bt Arg Asp Asn Ser Lys Asn Thr Leu Tyr Leu GIn
15 90 Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys HCDR3

. HNI?}WEA;3 105 Ala Lys Thr Thr Ala Lys Phe Asp Tyr Trp Gly Gin Gly Thr

GCA AGT CAG AGC ATT AGC AGC TAT TTA AAT
Ala Ser Gln Ser Ile Ser Ser Tyr Leu Asn

ID NO 14:

GCA TCC CGA TIG CAA AGT

Ala Ser Arg Leu Gln Ser

ID NO 15:

CAG CTG CAG AGG AAG CCT ACG ACG
Gln Leu Gin Arg Lys Pro Thr Thr

I KO le6:

AAPSVEIFPPSDEQLESGTASVVCLLNNEY PREARKVOWKVDNALQSGNSQESVTEQDSKDST

TSLSSTLTLSKADYERKHKVYACEVIHQCLSSPVTKSEFNRGCESHHHEHHAH
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20 120 Leu Val Thr Val Ser Ser Gly Gly Gl G1ly Ser G1ly_G1ly Gly Linker
135 Gly Ser G_y Gly_G1y Glv_Ser Thr Asp lle Gin Met Thr Gin 150 Ser
Pro Ser Ser Leu Ser Ala Ser Val Gly Asp Arg Val Thr 25 LCDR1 165 lle
WDHOEGYAEY Ala Ser GIn Ser lle Ser Ser Tyr Leu Asn 180 TrpTr¢B@N13/@Gin %0
SEQ ID Lys Pro-Gly Lys Ala Pro Lys Leu Leu lle 30 195 Tyr Ser Ala Ser Arg Leu
Gin Ser Gly Val Pro Ser Arg Phe 210 Asn Gly Ser Gly Ser Gly Thr Asp

accPRedhideuchly Her§esc22% Serte CinPieelhdspdihe Aler Toedyr
Tyr Cys GIn GIn 35 240 Leu GIn Arg Lys Pro Thr Thr Phe Gly Gin Gly Thr

rerbygXabaotl2ad @i lletyspg iy AlaAladdadrg SerValdiheile Phe
40 Cx - light chain + histo g SEQ ID NO: 9 YPFRLHQVYFDAPSC 45
AGCSEQrIDLBIO AQCAGR TARGCO ATGE AGC Set TYRAlaMetSer 56A7
WO 2005/095453 PCT/GB2005/001190 SEQ ID NO 11: ACT ATT GCT
AAMGEE TCE GGF QCT TTE ACA GGG TAT GTA BAT J&C TTr féAla
Ala Ser Gly Pro Ser Thr Gly Tyr Ala Asp Ser 5 GTG AAG GGC Val Lys
AGIGRESEGIDNG LE216FCTACECCEANS TTIBAL-TAESC ACA

GAT TTC ACT CTC ACC ATC AGC AGT GTG CAA CCT GAA GAT TTT

GCA ACT TAC TAC TGT CAAR CAG CTG CAG AGG AAG CTA CGA CGT
notl

TCG GCC AAG GGA CCA GET &GA AAT CARA ACG (GGC GGC CGC TGC

ACA

SEQ ID NO: 18
Thr Asp Tle Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala
Ser Val Gly Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln
Ser Ile Ser Ser Tyr Leu Asn Trp Tyr Gln Gin Lys Pro Gly
Lys Ala Pro Lys Leu Leu Ile Tyr Ser Ala Ser Arg Leu Gln
Ser Gly Val Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr
Agp Phe Thr Leu Thr Ile Ser Ser Val Gln Pro Glu Asp Phe
Ala Thr Tvyvr Tyr Cys Gln Gln Leu Gin Arg Lys Leu Arg Arg
Ser Ala Lys Gly Pro Gly Gly Asn Gin Thr Gly Gly Arg Cys

Thr
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10

15

20

25

30

Thr Thr Ala Lys Phe Asp Tyr 15 SEQ ID NO 13: CGG GCA AGT CAG
AGC ATT AGC AGC TAT TTA AAT Arg Ala Ser GIn Ser lle Ser Ser Tyr
Leu Asn 20 SEQ ID NO 14: TCT GCA TCC CGA TTG CAA AGT Ser Ala
weapRigpteds Gin Ser 25 SEQ ID NO 15: CAA CAG CTG CAGIABTRAB1H
580 ID %QST AﬁG ACG 30 GIn GIn Leu GIn Arg Lys Pro Thr Thr SEQ ID NO 16:

AAPSVFI FPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNS

co arQESYTEQDSKP TR 8k8 ST aKARYMEKHKVACEYTHRELSS,
— T TTPVT

KS FNRGE SHHHHHH 48 WO 2005/095453 PCT/GB2005/001190
caSEQ1DNO: dZACEGCAL: AT CAG ATSE ACE CGAG TCT CCA TGE
TCC CTG TCT GCA 5 TCT GTA GGA GAC AGA GTC ACC ATC ACT
7T GECEBIGEAAGT CAS AGC ATT AGT AGET TAT TEA AAT TGG TAT
CAG CAG AAA CCA GGG AAA GCC CCT AAG CTC CTG ATC TAT
CCACFGCATCCETCAT FBTAAGCLIEBKGTBCE G TRICCATCAAGCESTC
AGT GGC AGT GGA TCT GGG ACA GAT TTC ACT CTC ACC ATC
GENCEART G RE CRRCCEF GRARGRICTTFC 18 BCAACT TAEACH GT
CAA CAG CTG CAG AGG AAG CTA CGA CGT notl TCG GCC AAG
ACGARCEAGETGELR AT CRA AT Gét 6T Bt Toc AEA S0

+18 25, Thr Asp lle,Gin Met Thi Gin Serbroger Ser.Ley ser

SEQ ID NO
AT(’N C AGC

GCG AAR ACT

CTG GTC ACC

ACG

GTC

GCG AAG

TTT

GAC TAC

TGG

GGC CAG GGA ACC

TCA GGC

GGA

Linker

ATC ACT TGC

TGG TAT CAG

TAT TCT GCA

AGT GGC AGT

AGT GTG CAA

CTGE CAG AGG

ART CAR ACG

CCT

AAG

GGC

G:C CGC

ARA CCA

CGA TTG

TCT GGG

GAR GAT

CTA CGA
nobtl

CARA

ACA

TTT

CET

AGT GGG

GAT TTIC

GCa ACT

TC6 GCC

ACA TCT

ARG

GTC

CAG ATG

GAC AGA

AGC TAT

ARG CTC

GGA CCA

TTC _ATC

ACC

TTT

AGC

CAG

GGA

......

Cx - light chain + hi
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15

20

25

30

35

40

30

45

60

75

80

105

120

135

150

165

180

210

225

240

255

Ser Val G1y Asp Arg Val Thr lle Thr Cys Arg Ala Ser Gin Ser lle Ser Ser
Tyr Leu Asn Trp Tyr Gin Gin Lys Pro Gly 30 Lys Ala Pro Lys Leu Leu lle
Tyr Ser Ala Ser Arg Leu Gin Ser G1ly Val Pro Ser Arg Phe Ser Gly Ser
WGRME&PBH Thr 35 Asp Phe Thr Leu Thr lle Ser Ser Val GiR(RY6E3H5A8p190
+p e Al Thr Tyr Tyr Cys G?n Gin Leu Gin Arg Lys Lou Arg Ara Ser Ala
Lys Gly Pro Giy Gly Asn Gin Thr Gly Gly Arg Cys 40 Thr 45 49 WO
20051095453 PCT/GB2005/001190 SEQ ID NO: 19 CC ATG GCC GAA
MetCEGCAG;CTS TEGGCAL TCIGEG GEA GGL ITE GFA I2CAGLTCCT
GGG GGG TCC CTG AGACTC TCC TGT GCA GCC TCT GGA TTC
G1lrAGET GLAGC AGE T AEGECATBAGETCEEAR GGG GAG GCT 10
CCA GGG AAG GGG CTG GAG TGG GTC TCA ACT ATT GCT GCG
Phel GB1GBHeCEFTCEACKGCEE TEAC:GBA CGAD TGE GTFG AAG BEGT
CGG TTC ACC ATC TCC AGA GAC AAT TCC AAG AAC ACG CTG TAT
PrCEGICAKS15 AT G AACAGETTEAGACCHEAC CAEAEEGEE GTA
TAT TAG TGT GCG AAA ACT ACG GCG AAG TTT GAC TAC TGG
SLGEECAEFGBI ATY Y ETE BTECRACEGTETEE AT GEF-GEA
GGC GGT TCA GGC GGA GGT -z-mmmmzmmm mmmmommcm oo [ 5;;
CcC

TG EAGE G G GEC GE6 100 HE CACATCCACATC

CAG - —r--=mzmemeeeceeeeeee. TCTL C T TG TG TA
1o GACAG AGRGTEARE 35 ATCRCTTGE Co6 GOA AGT CG AGC
Alﬁnﬂ§é6¥%§G¥%JwﬂingV%A¥he Asp Tyr Trp Gly Gin Gly Thr

Leu Val Thr Val Ser Ser Gly Gly Gly Glv Ser Gly Gly Gly

Gly Ser Gly Gly Gly Gly Ser Thr Asp Ile Gln Met Thr Gln
Ser Pro Ser Ser Leu Ser Ala Ser Val Gly Asp Arg Val Thr
Ile Thr Cys Arg Ala Ser Gln Ser Ile Ser Ser Tyx Leu Asn
Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile
Tyr Ser Ala Ser Arg Leu Gln Ser Gly Val Pro Ser Arg Fhe
Ser Gly Ser Giy Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser
Ser Val Gln Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln
Leu Gln Arg Lys Leu Arg Arg Ser Ala Lys Gly Pro Gly Gly
notl

Asn Gln Thr Gly Gly Arg Cys Thr Ser Val Phe Ile Phe ....
Cx - light chain + his tag

h
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TGG TAT CAG CAG AAA CCA GGG AAA GCC OCT AAG CTC OTG
ATC 30 TAT TCT GCATCC CGATTG CAA AGT GGG GTC CCATCA
AGG TTC AGT GGC AGT GGA TCT GGG ACA GAT TTC ACT CTC ACC
ATC AGC AGT GTG CAA CCT GAAGAT TTT GCA ACT TAC TAC TGT
CAA CAG 35 CTG CAG AGG AAG L£TA CGA CGT TCG GCC AAG GGA
CCA GGT GGA notl AAT CAA ACG GGC GGC CGC TGC ACATOT
1. GTC I ATE TIMmdinaCrenipti chaini+ his tag 50 WO 20051095453
bmcﬁ%/%ﬁ%@@@%l%@n%% ”%yN@ %géﬁhy/‘@i ﬁ‘l%@% é/}%z Gi«”_] {T?PQL%JJQIQIMHO
. Ser Gly Gly Gly Leu Val 5 15 Gin groﬁ ly Gly Ser Leu Arg Leu Ser Cys
ACLN I AL CerGRF 30 Pive ThrPhe-sér8er Tyr Al Met Ser Trp Val Arg Gin
Ala 10 45 Pro Gly Lys Gly Leu Glu Trp Val Ser Thr lle Ala Ala Ser 60 Gly
Pro Ser Thr Gly TVr Ala Asp Ser Val Lys G'y Arg Phe 75 Thr lle Ser Arg
2. Ash As® SEF LysiAsiThe Leerbad ewrGin 5190 MetAsni Set Lo Atg
comgMaGly.Asp Thr Ala Val Tyr Tyr Cys 105 Ala Lys Thr Thr Ala Lys Phe Asp
Tyr Trp Sly Gin Gly Thr 20 120 Leu Val Thr Val Ser Ser Gly Gly-Gly_Gly

SQ&&%@@&%%&%_WHJBKﬁ6135£ﬂyéﬁﬂéQYﬂg6%Vgﬂ%5%&%ﬁbA§BM§f§Eﬁng of
h ’1\4?& h%Gin 150 Sggj Pro Ser Ser Leu Ser Ala Ser Val Gly Asp Arg Val
1€ Thr 25 165 B ThY Cys Arg Rla' Ser Gin &t e S&r SEPFYFLEG RSN 1807 2
VH COp3TyiGm GireLysiPro Gly lyssiladmockyslfes teulle 180.19% TynSer

opt AlaSerArg Ley Gip Ser Gly YakRro Jer Arg Phe 210 Ser Gly Ser Gly Ser
. Gly Thr Asp Phe Thr Lou Thr Ile Ser o " SR EHR
selected from SEQ ID NO. 10 and SEQ ID NO. 11: and/or

=

an antibody VL domain selected from the group consisting of
the Cl-3 VL domain (SEQ ID NO. 4) and a VL domain comprising one
or more VL CDR's with an aminc acid sequence selected from SEQ

ID NG, 13, SEQ ID NO. 14 and SEQ ID NO. 15.

3. & specific binding member accerding to claim 2 comprising
an antibody VH domain comprising the VH CDR’s with the amino
acid seguences of SEQ ID NO. 10, SEQ ID NO. 11 and SEQ ID NO.
12, which specific binding member competes for binding to
synaptophysin with an synaptophysin binding domain of an
antibody comprising the C1-3 VH domain (SEQ ID NC. 2) and the
Cl-3 VL deomain (SEQ ID NO. 4.

4. A sgpecific binding member according to any one of claims 1

to 3 comprising the C1-3 VH domain (SEQ ID NO. 2.

5. A specific binding member according to claim 4 comprising

the C1-3 VL domain {(3EQ ID NO. 4}.
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225 Ser Val Gin Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Gin Gin 35 240
Leu Gin Arg Lys Leu Arg Arg Ser Ala Lys Gly Pro Gly Gly _notl 255 Asn
Gin Thr Gly Gly Arg Cys Thr Ser Val Phe lle Phe CK - light chain + his tag
40 51 Claims 1. A specific binding member having an antibody antigen-
binding site that binds a synaptophysin epitope within the amino acid
sequence YPFRLHQVYYFDAPSC (SEQ ID NO: 9). 2. A specific binding
e BB St T G NG o CORHSES. 31 AHRboG)VH domeiTe 1
to seleetéd fromithe group:consisting of tthe C1-3rMH domainl(SEQJID NO:ter
) | in.gomprisi R3 with the amino acid _ .
thaﬁe@l?gn%g %%QE“ BINO Ay to%%%‘r%%? one ormore VH CDR'S with
Lormecafind eid sequéiics detéctedFiom BEBID NO. a0carid: SEQ 15 NO.
11; and/or an antibody VL domain selected from the group consisting of
the C1-3 VL domain (SEQ ID NO. 4) and a VL domain comprising one or
more VL CDR's with an amino acid sequence selected from SEQ ID NO.
13, SEQ ID NO. 14 and SEQ ID NO. 15. 3. A specific binding member
according to claim 2 comprising an antibody VH domain comprising the
VH CDR's with the amino acid sequences of SEQ ID NO. 10, SEQ ID
NO. 11 and SEQ ID NO. 12, which specific binding member competes for
binding to synaptophysin with an synaptophysin binding domain of an
antibody comprising the C1-3 VH domain (SEQ ID NO. 2) and the C1-3
VL domain (SEQ ID NO. 4). 4. A specific binding member according to
any one of claims 1 to 3 comprising the C1-3 VH domain (SEQ ID NO. 2).
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5. A specific binding member according to claim 4 comprising the C1-3
VL domain (SEQ ID NO. 4). 52 6. A specific binding member according to
any one of claims 1 to 4 that binds synaptophysin with affinity equal to or
better than the affinity of an synaptophysin antigen-binding site formed

VL chyrnenC1=3VH domain (SEQEIDENG. 2)rand/ thefCl-8<52gpWE idomaininding

nentfSEQUR NO4). theaflinit. of the.spegifc, bindig. fmember and{he.
affinity of the antigen-binding site being as determined under the same

de L ghtiChS TR spedfié Bitfling AteémbeRaccording to any one of claims 1
to 6 that comprises an scFv antibody molecule. 8. A specific binding
m%mber ac ordin%to,angcone %f claims 1 to 6 that comprises an antibod
constant région. O AspE

to comprisesamhole antibody 10 2A specific bindmgahember according to
any one of claims 1 to 9 which is conjugated to a detectable label,
enzyme, or toxin, optionally via a peptidyl bond or linker. 11. A specific

€. biAdifg$hember REBeidiNg T6ERiM FOWHICH 59 cofijuiate @ t6 adtdxinl & 1ms

to avherein thedoxin issselgctad-framthe- graup eempsisingtributyl-tin and
gliotoxin. 12. A specific binding member according to claim 10 which is
conjugated to a label, wherein the detectable label is EITC. 53 13. An

9. isclatggenudleic acidavhich cemprisesca nudleoyide osequenceseneading a

com ecific gin‘ggggl@eﬁltéerb%rdantibody VH or VL domain of a specific
binding member according 0 any one of claims 1to 9. 14. A host cell

transformed with nucleic acid according to claim 13.

16. A specific binding member according to any one of claims
te 9 which is conjugated to a detectable label, enzyme, or

toxin, optionally via a peptidyl bond or linker.

1l. A specific binding member according to claim 10 which is
conjugated to & toxin, wherein the toxin is selected from the

group comprising tributyl-tin and gliotoxin.

12. A specific binding member according to c¢laim 10 which is

conjugated to & label, wherein the detectable label is FITC.
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15. A method of producing a specific binding member or antibody VH or
VL domain, the method comprising culturing host cells according to claim
14 under conditions for production of said specific binding member or
antibody VH or VL domain. 16. A method according to claim 15 further

13 . comprising iselating, andior purifying:said spsgific binding member of .
antibody VH or VT variable domain. 17. A method according to claim 15
SEARTR_ATIm16 farther 2omiprising formul&tng tEERECIC birtig Arehib&FHopr VT
domantibody aVkker Vi variableidomaireirtie & cerapesitian including atleasts
c1200€ elddélgor_gjal component. 18. A method of obtaining one or more specific
binding members as claimed in claim 1, the method including bringing
into contact a library of specific binding members and an antigen, and

14. selecting one.on more spegifichinding:members of the: library able tg bind
_said antigen, wherein the antigen comprises an epitope within the amino
Cla”ef&idléequence YPFRLHQVYFDAPSC (SEQ ID NO: 9). 19. A method of

obtaining a specific binding member having or,. antibody antigen-binding

15 site that.binds synaptophysin, the methqﬂ comprising providing by way of
5 e Bt 4 e R e AR, Hade iy Lboay
VE qie WniAerscid setjiiense B4 of then@1i3 Vihdomain(SEQ iboNO. @) lane

accOFMore VH damainseach, of which is @@ﬂ{gin?cﬁd%§88Hg@9%9{a_g§ng_9afid

the C1-3 VH domain, optionally combining one or more VH domain amino
SPe Gl SeytRhce dHEMS thus providéw dith Gherdr Bda i6raivil: domains

to provide one or more VH/VL combinations; and/or providing by way of
16.adg“%gkg§gﬂggkgg ?W@“QQ‘glaim 15 further comprising isolating
and/or purifying said specific binding member or antibody VH or

VL variable domain.

17. A method according to claim 15 or claim 16 further
comprising formulating the specific binding member or antibody
VH or VL variable domain into a composition including at least

cne additional component.

18. A method of obtaining one or more specific binding members
as claimed in claim 1, the method including bringing intc
contact a library of specific binding members and an antigen,
and selecting one or more specific binding members of the
Library able to bind said antigen, wherein the antigen comprises
an epitope within the amino acid sequence YPFRLHQVYFDAPSC {SEQ

ID NO: 9.

19. A method of cbtaining a specific binding member having an
antibody antigen-binding site that binds synaptophysin, the
method comprising

providing by way of addition, deletion, substitution or

insertion of one or more amino acids in the amine acid segueance
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insertion of one or more amino acids in the amino acid sequence of the
C1-3 VL domain (SEQ ID NO. 4) a VL domain which is an amino acid
sequence variant of the C1-3 VL domain, and combining one or more VL
domain amino acid sequence variants thus provided with one or more VH

of demains to provide.-Qre ormore;ViRA/L domain cambinations; a@gmains each

of &%sitir}g tpe VH domain amino acid sequence variants or VH/VL
- Combinatior’ 6r eBmbinationd fof W ideritify aspekificBinditty FembBf that

dempinds syriaptophysin c20-A methodref ehtaining:aspeeHichinding: members

sech2ing an.Antiady.anfioenbindingsite fhat binds synaptophysin, which
method comprises: providing starting nucleic acids ‘encoding one or more
VH domains which either comprise a CDR3 to be replaced or lack a
CDR3 encoding region, and combining said starting nucleic acid with a
donor nucleic acid encoding the VH CDR3 amino acid sequence of SEQ
ID NO. 12 such that said donor nucleic acid is inserted into the CDR3
region in the starting nucleic acid, so as to provide product nucleic acids
encoding VH domains; or providing starting nucleic acids encoding one or
more VL domains which either comprise a CDR3 to be replaced or lack a
CDR3 encoding region, and combining said starting nucleic acid with a
donor nucleic acid encoding the VL CDR3 amino acid sequence of SEQ
ID NO. 15 such that said donor nucleic acid is inserted into the CDR3
region in the starting nucleic acid, so as to provide product nucleic. acids
encoding VL domains; 55 expressing the nucleic acids of said product
nucleic acids encoding VH domains and optionally combining the VH
domains thus produced with one or more VL domains to provide VH/VL
combinations, and/or expressing the nucleic acids of said
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product nucleic acids encoding VL domains and combining the VL
domains thus produced with one or more VH domains to provide VH/VL
combinations; selecting a specific binding member comprising a VH
domain or a VH/VL combination that binds synaptophysin; and recovering

moxr8aispreific bindirg prernbae that binds synaptaphysin.angd/or nucleic, ;
and;\gig encoding the specific binding member that binds synaptophysin. 21.
A method according to claim 19 or claim 20 wherein the specific binding
pmembenthat binds/syrfaptophysiniis ancdrttbiody, fragment womprising a
5 nain and L. domain. 22. A methad,accordjng to claim 21 wherein
‘%%ggg%df %53%@%% i §céx“§ﬁﬁb88§crﬁ’olé8ulé%3.af&lr%&hao%l
S acE6FHiTg for claith 21 wheféinthigahtibody fragmént istan +dblantibon

wnxuﬁcmg.aﬁ.émmﬁﬂugt@@xyggﬁbﬁwéavaQgéﬁﬂﬂ%@1@§JUHEQ§ VL deomain,
com ri irl%jl roviding the VH domain and/or the VL domain of the

2 antibody fr %Iﬁr?’erﬁr} L WhBfE antibodi 56! 25. 2K Mhthd e ‘Onisisiag ce

vhinding a specifiebinding member dhaving anantibody antigenbindingrovide

osie that binds synaptophysin acg%cygg o any one of claims 1 to 12 to
synaptophysin or a fragment o synaptopﬁysm.' 26. Use of a specific

bingirg member in the manufacture of a medicament for treatment of a
disease or disorder characterised by liver fibrosis, wherein the specific

bindiid embEF is’ Sefstiéd fromf i()a 8p&cifiE Birting member AbBoriing H/ VL
comita anyiane ofrclaims inta 155 ii)a speeifichinding ymembes having 88 g ng
mem@@}ibggg @nigigq_}(]agé b@jnydgg% ggggg%til%ipds synaptophysin and which

comprises.

20. A method of obtaining a specific binding member having an
antibody antigen-binding site that binds synaptophysin, which
method comprises:

providing starting nucleic acids encoding one or more VH
domains which either comprise a CDR3 to be replaced or lack a
CDR3 encoding region, and combining said starting nucleic acid
with a donor nucleic acid encoding the VH CDR3 amince acid
sequence of 3EQ ID NC. 12 such that said donor nucleic acid is
inserted into the CDR3 region in the starting nucleic acid, so
as to provide product nucleic acids enceding VH domains; or

providing starting nucleic acids encoding one or more VL
domains which either comprise a CDR3 to be replaced or lack a
CDR3 encoding region, and combining said starting nucleic acid
with a donor nucleic acid encoding the VL CDR3 amino acid
sequence of BEQ ID NO. 15 such that said donor nucleic acid is
inserted into the CDR3 region in the starting nucleic acid, so

as to provide product nucleic. acids encoding VL domains:
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a variant antibody VH domain comprising a variant of the C1 3 VH
domain (SEQ ID NO. 2) or a variant of a VH CDR with an amino acid
sequence selected from SEQ ID NO. "10; SEQ ID NO. 11 and SEQ ID
NO. 12; and/or an variant antibody VL domain comprising a variant of the
Cl& ¥k domain (SEQARING: 4) oravariant 9f aVle CDR with,an1aming - 1 4«
acid se ence selected gom SEQ ID NO. 13, SEQ ID NO. 14 and SEQ
NO % fheteintineach Ease” %I\}é/riaﬁ%l}%ﬂqﬁéﬁge ofmprisedgadns thus
prodhar@O-altdrations dessithan abodbis alterationsy tessthan: about 10
comligrations.or less than about 5.4, 3, 2,0r 1 amino acid sequence. _,
alterations compared with the VH or VL domain, and wherein said
Prodifetativtist &l nsdedin GHE 6F it¥e Viraffetiork fegiohsand/érnone ophe VL
domdnare ERRs,of (Hi) aspegifie. binging, member having.an: antibody antigen:
VH/,\fbﬂndinﬁbsjte which competes with the CI-3 VH domain for binding to
syn%t(f) op]hri%FrtquSZT Use of a specific binding member and one or more
reagentstthat adlowpdetefmination:afthenbinding of said membestors domain
or depaiigssteliasells, in.the manufaciure.of a diagnostic agent for the
detection of a disease or disorder characterise fiver fibrosis, wherein
thé Specific Biidingifieaiberid selceiedlfrom: (i erspedifie biddings
syndpeBiher according 40 any.ane ef elaims 4,10, 42,.(ii) a spegific binding, ; 1 4
member having an antibody antigen- binding site that binds synaptophysin
meMbEH Whith Comprisés 4R aRBRYArtibody VH domain comprising a variant
of the C1-3 VH domain (SEQ ID NO. 2) or a variant of a VH CDR with an

21, AN Ackseguence spiecied Iom FEQ IBNQ, 10,5 IR N1t 3
SEQ ID NO. 12; and/or
specific binding member that binds synaptophysin is an antibody

enc

fragment comprising a VE domain and a VL domain.

2Z2. B method according te claim 21 wherein the antibody

fragment is an scFv antibody molecule.

23. A method according to claim 21 wherein the antibody

fragment is an Fab antibody molecule,
24. A method according to c¢laim 22 or claim 23 further

comprising providing the VH domain and/or the VL domain of the

antibody fragment in a whole antibody.
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59 an variant antibody VL domain comprising a variant of the C1-3 VL
domain (SEQ ID NO. 4) or a variant of a VL CDR with an amino acid
sequence selected from SEQ ID NO. 13, SEQ ID NO. 14 and SEQ ID
NO. 15, wherein in each case the variant sequence comprises less than
25. 20:mltesations, cessthas abouti Lz aligrationseless than ; AbQWA Gempe
.nm_,lalterat}lona'lsﬂ%rilgg,g,1 than about 5, 4, 3, 2 or 1 amino acid S%uence ‘
alterdtions compared with tha V6 VIS dSrhiain, At whersii saidiaptophysin
accafteratioriscarenmadesn ohezdrmose frameWork segions@anafor,ene. obr =
fraggl%r&cpgss}%éﬁ{gﬁ%y}lq binding member having an antibody antigen-
binding site Which competes with the C1-3 VH domain for binding to
synaptophysin. 60 28. A diagnostic kit comprising a specific binding
26. mersbesand ene or moreyaagents thatallow:deteruination:of the hindiag,,
ned ,og said%m%mbei_[ to hegatig stellate cells, wherein the specifjc binding L
‘member is S&lectedf frofm: (i) E spedific Bititing MéMBar decordiiy f-amy Lsed
by lonesof dlaims iito 1¥hE@i) aispedific binsing memberhavingam-antibedy
antigenz binding site that binds synaptophysin and which comprises: a
~variant antibody VH domain comprising a variant of the CI-3 VH domain
(1) (SEw D NOC2yérd Vatidht 6PV CDRAAHY ahoantino acid séquencers 1
to 1seJected from SEQ ID NO. 10; SEQ ID NO. 11 and SEQ ID NO. 12;
., .and/or an variant antibody VL domain comprising a variant of the C1-3 VL
- domART(SEQ IDNE4Y Or BTt 'of BVIE CORMAtH 2R EnfRG A8RF -
bindequentesetectedfrom SEQrHBNEL 13 SEQHR NQ:i 34 angSEQLD:
NO. 15, wherein in each case the variant sequence comprises less

sel
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than 20 alterations, less than about 15 alterations, less than about 10
alterations or less than about 5, 4, 3, 2 or 1 amino acid sequence
alterations compared with the VH or VL domain, and wherein said
alterations are made in one or more framework regions and/or one or
merevGbRs: (il pa spesific hindingrmembehaving ag antibedyantigen- +he
c1-2inding site whighgompetes with the. C1-3 i domain for RInding. 19, o o
~synaptophysin. 61 29.'A p armaceutical compositioni comprising as Letive®™
amippineiple & speeifichindingThemberaccdiding o Baimsll tGLD ifanNo. 11
and effeetive agountyin gopjupction with a pharmaceutically acceptable
excipient. 62 62875851.txt SEQUENCE LISTING <110> The university
Catirt SFthEUhivRTiIt P oAb Erd e g S WREtthe W P ofteT ARG < 120>t he
c1-Specific:Binding MembersiAgainst Synaptophysin: <1802 SMK/6284585 an
ami rfO14OC>iPCT/GSgoogloo 1e?0* <141> 200%%23%29 i150ﬁ GB 0407059.5 L4
£1515 90040329 <1505 GB 04164025~ 2151>9004:07-22" 160> 27 14
and JFD>LPaténtinMersion 3.1 6 <210> 1 <211> 356 <212> DNA
wherein in each case the variant sequence comprises less
than 20 altérations, less than abcut 15 alterations, less than
about 10 alterations or less than about 5, 4, 2, 2 or 1 amino
acid seqguence alterations compared with the VH or VL domain,
and wherein said alterations are made in one or more
framework regions and/or one or more CDRs, or
{1il) a specific binding member having an antibody antigen-
binding site which competes with the C1-3 VH domain for binding

Lo synaptophysin.
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<213> Homo sapiens <400> 1 ccatggccga agtgcagctg ttggagtctg
ggggaggctt ggtacagcect ggggggtece 60 tgagactctce ctgtgcagec tetggattca
cctttagcag ctatgccatg agetgggtce 120 gccaggctcc agggaagggg
ctggagtggg tctcaactat tgctgegteg ggtecttcta 180 cagggtacgce agactcegtg

27 . aagggcegyticaecat @tﬁiﬁgﬁgwﬁﬁétﬁﬁé@ge@@c@@ﬁfooﬁgcgaé%%re reagents
caaatgaac agcctgagag ccgaggacac ggccgtatat tactgtgega 30C
thaga‘aag?aog’ég%%%ar W‘?ﬁ&%&"%&&g&%ﬁé 8gtoaacat gutcattytc RYgHR356
hepa0>s2 «214 561 k8 K212>1PRIT<2 13> Hioma sapiens 4002z Met Alazgent
fo- GluValGindau ey Gy ser Gly Gl Gly ey Val GIn Pro 1510 15 Gl
(.] GiyiSer Leu Arg Lea Ser Cyei,5 Ala‘l5 Algg'ser ‘GSI)(? E%eeﬁTﬁP ﬁﬁ%é%‘gf%bsfg 38{’
LiveserfivioRaiRet Ser Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu 35 40

whe 451 TrpcWal Sgethete AlaMlaSerGlyRro $er Thn Gly Tyr AlaAsp 50 55
., 60 Ser Val Lys Gly Arg Phe Thr lle Ser Arg Asp Asn Ser Lys Asn Thr 65

=) 70 75'80'Page R%%éﬁ?&? Ve T§PLED in MefAEn St Leha Alg e 1
o 1Giu Asp Thr Ala Val Tyr 85 90 95 Tyr Cys Ala Lys Thr Thr Ala Lys Phe

(i1 Yi‘;i;og%-lc-rlpjgéy @i%&'éﬂ h{tegh%% Jg' Oga%%on gl'ee%J nV%ln'LQIb\égE]Sgrngg <5 cilz' r]f ?
binding site that binds synaptophysin and which comprises:

a variant antibody VH domain comprising a variant of the
Cl-3 VH domain (SEQ ID NO. 2) or a variant of a VH CDR with an
amine acid sequence selected from SEQ ID NC. 10; SEQ ID NO. 11
and SEQ ID NO. 12; and/or

59



<211> 339 <212> DNA <213> Homo sapiens <400> 3 acggacatcc

agatgaccca gtctccatcc tcectgtctg catctgtagg agacagagtc 60 accatcactt

gccgggcaag tcagagcatt agcagctatt taaattggta tcagcagaaa 120 C

ccagggaaag cccctaagct cctgatctat tctgcatcce gattgcaaag tggggtccca 180

tcaaggticaiatggcagtggatatgggacagatticaeicrigaccateag sagtctgean 240 +ne

_ £ctgaagatt ttgc ctgtcaa, cagctgcaga ggaagcctac gacgttcggce 300

c %a%g%@gé%gaé%g@aﬁ;\?c%m%gggg g%cgﬁggg%ggogﬁo\;ﬁ Q%gﬂ}ffé an
aminQ 195 PRTREN BloMe sapiehst 2400SELTRPASP 1lelGin Mgt The Gin. 14
and SEIProrSepSer bea Ser Ala Ser Val 151015 Gly Asp Arg val Thr lle

Thr Cys Arg Ala Ser Gin Ser lle Ser Ser 20 25 30 Tyr Leu Asn Trp Tyr

Gl GihLys Pfo GRFLYSATE Pr6 T y§aierréu 3540 15% 16 TP Sef la Sers
thaArgLell Gin Sef &iy Val £4o serArgdthe Asns 50 5o:-6Q «GhynSer Gl Sefnan
abo %Ingra,Aig%Ehg ,Trg{ L%u T éLIe s%r Ser Lbeu gi 65,70 7580 Pro Glu
‘Asp Phé Ala Thr Ty TyF Cys Gin GiR Let Gih Ary Lys Pro 85 85 95 1Hir©
acid e Gy Gia Gly Thrdys ahGhrrke Lys Wrg tGiy Ala Ala 00 496110

AI%E@%%@@§25§§1t§Xtalterations are made Iin one or more
framework regions and/or one or more CDRs, or
(izi) a specific binding member having an antibody antigen-
binding site which competes with the Cl1-3 VH domain for binding

to synaptophysin.
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<210>5<211> 45 <212> DNA <213> Atrtificial sequence <220> <223>
C1-3 linker encoding nucleotide sequence <400> 5 ggtggaggcg
gttcaggcgg aggtggcagc ggcggtggceg ggtcg 45 <210> 6 <211> 15 <212>
PRT <213> Atrtificial sequence <220> <223> C1-3 linker amino acid
28 . seduerceings <4006 Gﬂyx@ly:ﬁlyr@yaSep@h/i@ﬁ;chmS@rzﬁﬂm}_@y and
onec%¥6%¥§%yr&a %89@ é@%@>éﬁ§g%;éé§g%<g%2 J%QAB§2%%E rU?F%kg of
sequence <220> <223> c1-3 encoding nucleotide sequence <4 0

salgcafjyeeyatagtyeagétytgyaeéty gy gttt ggtacagect ggggggtece 60

whe lgagaciels cigtacagee tetggatics qgé%%agi%t??ﬁ;@& t@&CEQ%&E%f t12i380

|, gecaggcetee agggaagggg ctggagtggg tetcaactat tgctgegteg ggtecticta 180
L c%gS%%a%]g@&g%’étg@d@gaﬁbedbké%ﬁg?f&%%ﬁﬁfd?@ cafadacadttecadgaacaims 1
to RUD cgctgtatct gcaaatgaac agcctgagag ccgaggacac ggecgtatat tactgtgega

(11 P09 8pactacggc gaagiiigac factgaggec agggaaccet ggteaccate .
tcgagcggtg 360 gaggcggttc aggcggagat g§03909909 g ggejgggr%C
bindmegghcate cagatgadéecia2e vagtetcuaiiy stctctgict glatctytaggagacagagt
cagcaleachlgecgggeadd80vy domain comprising a variant of the

Cl-3 VH domain (SEQ ID NC. 2} or a variant of a VH CDR with an
amino acid sequence selected from SEQ ID NO. 10; SEQ ID NO. 11
and SEQ ID NO. 12; and/or

an variant antibody VL domain comprising & variant of the
Cl-3 VL domain (SEQ ID NO. 4) or a variant of a VL CDR with an
amino acid sequence selected from SEQ ID NO. 13, SEQ ID NO. 14
and SEQ ID NO. 15,

wherein in each case the variant sequence comprises less
than 20 alterations, Jess than about 15 alterations, less than
about 10 alterations oxr less than about 5, 4, 3, 2 or 1 amino
acid sequence alterations compared with the VH or VL domain,

and wherein said alterations are made in one or more
framework regicns and/or cne or more CDRs,
(11i) & specific binding member having an antibody antigen-
binding site which competes with the Cl-3 VH domain for binding

Lo synaptophysin.
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gtcagagcat tagcagctat ttaaattggt atcagcagaa accagggaaa gcccctaagc 540
tcctgatcta ttctgcatce cgattgcaaa gtggggtcec atcaaggttc aatggcagtg 600
gatctgggac agatttcact ctcaccatca gcagtctgca acctgaagat tttgcaactt 660
actactgtca acagctgcag aggaagccta cgacgttcgg ccaagggacc aaggtggaaa
29. 720 twaaasggyc gycegcigoamseatatgtet teatetit- 758 r<2 10> 8<2hde 252nciple
< PRT.P. 2875851 txt <213> Artificigl sequence <220> <223>
ST amind A hes 24005 8 Ml AR G 04l Gir L&t Lot Glu Ser
LIy GI§ GIYLEUYal Gle P UL 5L 15WEhGly Ser teadkngtliew Sey Cys
accdia Ma SerGlyRhe Ihr Phe ser 20 25 30 ser Tyr Ala Met Ser Trp Val
Arg GIn Ala Pro Gly Lys Gly Leu Glu 35 40 45 Trp Val Ser Thr lle Ala Ala
Ser Gly Pro Ser Thr Gly Tyr Ala Asp 50 55 60 Ser Val Lys Gly Arg Phe
Thr lle Ser Arg Asp Asn Ser Lys Asn Thr 65 70 75 80 Leu Tyr Leu Gin
Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr 85 90 95 Tyr Cys Ala
Lys Thr Thr Ala Lys Phe Asp Tyr Trp Gly Gin Gly Thr 100 105 110 Leu
Val Thr Val Ser Ser Gly Giy Gly Gly Ser Gly Gly Gly Gly Ser 115 120 125
Gly Gly Gly Gly ser Thr Asp lle GIn Met Thr GIn Ser Pro Ser Ser 130 135
140
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<110

<120>
- <130>

<140
<i4l>

<150
<151>

<1560>
<151

<160>
<170>
<Z210>
<21l>
<212
<213>

<400>

ccatggccga agtgcagetg
tgagactcrc ctgtgcagec

Leu Ser Ala Ser Val Gly Asp Arg val Thr lle Thr Cys Arg Ala Ser 145 150
155 160 Gin Ser lle Ser Ser Tyr Leu Asn Trp Tyr GIln Gin Lys Pro Gly Lys
165 170 175 Ala Pro Lys Leu Leu lle Tyr Ser Ala Ser Arg Leu GIn Ser Gly
Val 180 185 190 Pro Ser-Arg Phe Asn Gly Ser Gly Ser Gly Thr Asp Phe
Thr Leu Thr 195 200 205 lle §zg7SesietneIn Pro Glu Asp Phe Ala Thr
Tyr Tyr Cys GIn GI#2REAS RPETINGU GIn Arg LyS Pro Thr Thr Phe Gly
ThEBhEHANRLY S AR H8e28ni380A33 24P Apys 4G, Cly Ala Ala Ala Pro
wr BsvtVak#thbdle Phe Page 4 245 6250 851.txt <210> 9 <211>15 <212>
POBIRT:<AR4% Homo sapiens <400> 9 Tyr Pro Phe Arg Leu His GIn Val Tyr
she Aiep BladPhe SRMGS MAmst280RabRaAlLTL5 <212> DNA <213>
Shld—loggo ;g lens <220> <221> CDS <222> (1)..(15) C <400> 10 agc tat
g’é/c Fg %c 15 Ser Tyr Ala met Ser
PCT/GB2005/001150
2005-03-29

GB 0407059.5
2004~03-29

GB 0416402.6
2004~-07-22

27

PatentIn version 3.1
1

356

DNA

Homo sapiens

1
ol

120

Ttggagtcty ggggaggctt ggtacagect

cctttagcag ctatgecatg

ggggggrcce

tctggatica agctgggtcc

gccaggetee
caggotacge
cgcrgtatcet
aaactacgge
<210> 2
<211l>» 118
<212> PRT
<Z213> Homo
<400> 2
met Ala Glu
i

Gly Gly ser
Ser Tyr Ala
35
Trp val Sser
50

ser val Lys
65

agggaageqd
agactcegtg
gcaaatgaac
gaagtttgac
sapiens
val Gin
5
Leu Arg
20
Met Ser

Thr Ile

Gly Arg

ctggagtggg
aagggeeggt
agccrgagag
tactggggec

tctcaactat
téaccatcte
ccgaggacac

agggaaccct

Lteu Leu Giu Ser Gly Gly
10
Leu Ser Cys Ala ala Ser
25
Trp val ﬁgg-GTn Ala Pro

Ala 2éa Ser Gly Pro Ser

Page 1

tgcrgegteg
cagagacaat
ggccgtatat
ggtcaccgtc

ggtccttcta
tccaagaaca
tactgtgega

tcgage

Gly Leu val Gln pro

15

Gly Phe Thr phe Ser
30

Gly Lys Gly Leu Glu
45

Thr Gly Tyr aAla As
60 P

Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr
70 75 80

180
240
300
356



15 <210> 11 <211>51 <212> DNA <213> Homo sapiens <220> <221>
CDS <222> (1)..(51) <400> 11 act att get gcg tcg ggt cct tct aca ggg tac
gca gac tcc gtg aag 48 Thr lle Ala Ala Ser G ?y Pro Ser Thr Gly Tyr Ala
Asp SerVal Lys 151015 ggc 51 Gy<210>12 <211>21 <212>DNA
<213> Homo sapiens <220628D385 L8t <222> (1).,(21) <400> 12 act

Tyr LACHIRARATALNOBEAACE LA TE Alg Ly PG ASR Tyl R, 210> 13
e L<211> I <212> DNA <21?‘L3§;>1 #iomo salgiée%\s <220> Bage r~62875851.txt

Tyr Cys Ala Lys Thr Thr Ala Lys Phe Asp Tyr Trp Gly Gln Gly Thr
100 105 110

teu val Thr val ser ser
115

<210> 3

<211> 339

<212> DNa

<213> Homo sapiens

<400> 3
acggacatcc agatgaccca gtctccatec teectgtctg catctgtagg agacagagtc 60

accatcactt gccgggcaag tcagagcatt agcagctatt taaattggta tcagcagaaa 120
CCagggaaag CCcctaaget cctgatctat tctgeatccc gattgcaaag tggggtccca 180
tcaaggtica atggcagtgg atctgggaca gatttcactc tcaccatcay cagtctgeaa 240
cctgaagatt tigCaactta ctactgtcaa cagctgcaga ggaagectac gacgitcggc 300
Caagggacca apgtggaaatl caaacgggeg gocgetgcea 339
<210> 4

<211> 113

<212> PRT _

<213> Homo sapiens

<400> 4

Thr Asp Ite Gln Met Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser val
1

Gly Asp Arg val Thr Ile Thr Cys Arg ala Ser Gln Ser Ile Ser Ser
20 25 30

Tyr Leu gsn Trp Tyr GIn Gin Lys Pro Gly Lys Ala Zgo Lys Leu Leu
5 ’ 40

Iie Tyr Ser ala Ser Arg Leu Gln Ser Gly val Pro Ser Arg Phe Asn

Gly ser Gly ser Gly Thr Asp phe Thr Leu Thr Ile Ser Ser Leu Glin
65 70 75 80

Pro Glu Asp Phe g}a Thr Tyr Tyr Cys ggn Gin Leu GIn Arg ggs Pro

Thr Thr Phe Gly Gin Gly Thr Lys val Glu Ile Lys Arg Gly ala ala
100 10 110

Ala
Page 2



<221> CDS <222> (1)..(33) <400> 13 cgg gca agt cag agc att agc agc tat
tta aat 33 Arg Ala Ser GIn Ser lle Ser Ser Tyr Leu Asn 1510 <210> 14
<211> 21 <212> DNA <213> Homo sapiens <220> <221> cDs <222>
(1)..(21) <400> 14 tct gca tcc cga ttg caa agt 21 Ser Ala Ser Arg Leu GIn
Ser15 <210> 15 <211> 27 &B815853NX&213> Homo sapiens <220>
<221> cos <222> (1)..(27) <400> 15 caa cag ctg cag agg aag cct acg
acg 27 GIn GIn Leu GIn Arg Lys Pro Thr Thr 1 5 <210> 16 <211> 110

<Z210>
<Z211>
<212>
<213>

<220>
<223>

<400> 5§

DNA

Artiticial sequence

25<212> PRT <213> Atrtificial sequence

C1-3 linker encoding nucleotide sequence

ggtggaggeg grtcaggegg aggtggcage gecggtygcg ggteg

210> 6
<21i> 15
<212> PRT
<Z213>
<220>

N <223
<400> 6

Artificial sequence

C1-3 linker amino acid sequence

Gly Gly Gly Gly ser Gly Gly Gly Gly ser Gly Gly Gly Gly Ser
1 5 10 15

<Zi0> 7

<Z1i> 758
<212> DA
<213>

<220>
<223>

<400> 7
ccatggecga

tgagactcte
gcoaggetee
cagggtacge
cgctgtatct
aaactacggc
gaggcggtc
agtciccatc
gtcagagcat
tcotgateta
gatctagggac
actactgtca
tcaaacgggc
<210> B

<2131> 252
<21Z2> PRT

agtgcagctg
ctgtgcagee
agggaagggy
agactccgty
gcaaatgaac
gaagtttgac
aggcggaggt
ctcectgtet
tagcagctat
ttctgcatee
agatttcact
acagctgcag

ggeegetgea

artificial seguence

ttyggagtcto
tctggattca
ctggagtgyg
dagggcecagt
agcctgagag
tactggggec
ggcagcggcg
gcatctgtag
ttaaattggt
cgattgcaaa
ctcaccatca
aggaagccta

ccatctgtet

Ci-3 enceding nucleotide sequence

ggggaggett
cctttagcag
tctcaactat
tcaccatcte
ccgaggacac
agggaaccct
gtggcgagrc
gagacagagt
atcagcagaa
gtgaggrccc
gcagtctgea
cgacgttcgy

Tcatctrt

Page 3

ggtacagcct
ctatgecatg
tgctygegteg
Ccagagacaat
ggccgratat
ggtcaccgtc
gacggacatc
caccatcact
accagggaaa
atcaaggttc
acctgaagat

ccaagggacce

goggggtcce
agctgogtec
ggtcettcta
tccaagaaca
tactgtgcga
tCcgageggtg
cagatgaccce

tgccgggeaa

gcecectaage

aatggcagtg
tttgcaactt

aaggtggaaa

45

60
120
180
240
300
360
420
480
540
600
660
720
758



<220> <223> Entire amino acid sequence for the Human constant kappa
domain an d 6 Histidine residue purification tag <400> 16 Ala Ala Pro Ser
vai Phe lle Phe Pro Pro Ser Asp Glu GIn Leu Lys 151015 Ser.Gly Thr
Ala Ser Val val Cys Leu Leu Asn Asn Phe Tyyr Pro Arg 20 25 Glu Ala Lys
213> arV@ GRS val Asp Asn%&RY BBUIGH  Ser Gly Asn 3540 45 Ser Gin
GluSer Val Thr GluGIn Asp Ser Lys Asp Ser Thr Tyr Ser 50 55 60 Leu
: :%%g; c1-Ser Ser Thr.Igeu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys 65 70 75
0 1e[‘goeaGC% g7o85T %t val Tyr Ala Cys Glu Val Thr His GIn Giy Leu Ser
<400> 8 Ser Pro Val Thr 8590 95 Lys Ser Phe Asn Arg Gly Glu Ser His His His
is,Hiskli 0,105 110 < 17,<211> 339 <212> DNA <213> Homo
?et Al mslda%gnghlﬁb%% i?gaggjga%eat(@ggt}g%c%g g%{c‘ég c&-}gcgfiﬁctg
catctgtagg agacagagtc 60 accatcactt gccgggcaag tcagagcatt agcagctatt
cly aly séPariiogt] (cagcagaad 4 20 £5a90gapag(eeriaagst Gigalgiat tetgeatece
galtgcaaag tggggtccca 188 tcaaggttca gtggcagtgg atctgggaca gatttcactc
tcaccatcag cagtgtgcaa 240 cctgaagatt ttgcaactta ctactgtcaa cagctgcaga
ser Tyr Alggeegaacorapgiielones360n aag0gaecadwigpaanica aacgegcagc
35cgctgcaca 339 <2108018 45

Trp ggl Ser Thr Ite Ala ?éa Ser Gly Pro ser Thr Gly Tyr Ala Asp
60

ser val Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr
65 70 g ?5p Y 80

Lety Tyr Leu Gﬁn-ggt Asn Ser Leu Arg Ala Glu Asp Thr ala val Tyr
' 90 95

Tyr Cys Ala Lys Thr Thr Ala Lys phe asp Tyr Trp Gly Gln Gly Thr
100 105 116

Leu val Thr val ser ser Gly Gly Gly Gly Ser Gly Glv Glv Gly Se
115 120 Y Y 12% Y Y ’

Gly Gly Gly Gly Ser Thr Asp Ile Gin Met Thr Gln Ser Pro Ser Ser
138 i35 140

Leu ser Ala Ser val Gly Asp Arg val Thr Ile Thr Cys Arg Ala Ser
145 150 155 160

Gin Ser Ile Ser Ser Tyr Leu Asn Trp Tyr Gin GlIn Lys Pro Gly Lys
165 170 175

Ata Pro Lys Leu Leu Ile Tyr Ser Ala Ser Arg Leu Gln Ser Gly val
180 185 180

Pro sSer Arg Phe Asn Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr
195 200 205

Ile ser Ser Leu Gin Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Gin Gln
210 215 259 Y 4

Leu GIn Arg Lys Pro Thr Thr phe Gly GIn Gly Thr Lys val Glu Il
225 230 Y 23‘§ Y v 248

Lys Arg Gly Ala Ala Ala Pro Ser val Phe Ile Phe
Page 4



H .

<210>
<211>
<212>
<213>

<400

<210
<Z21il>
<212>
<213>

<220
<221>
<222>

<400>

<211> 113 <212> PRT <213> Homo sapiens <400> 18 Thr Asp lle Gin
Met Thr GIn Ser Pro Ser Ser Leu ser Ala Ser Val 1510 15 Gly Asp Arg
Val Thr lle Thr Cys Arg Ala ser Gin Ser lle ser Ser 20 25 30 Tyr Leu Asn
Trp Tyr Gin Gin Lys Pro Glyéz%s/ glPQ:ox!:_ys Leu Leu 35 40 45 lle Tyr Ser
Ala Ser&gg Leu Gin Ser Giy \¢ghPro Ser Arg Phe Ser 50 55 60 Giy ser
Gly Ser Gly Thr Asp Phe Thr Leu Thr lle Ser Ser Val Gin 65 70 75 80

g Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Gin Gin Leu GIn Arg Lys Leu 85 90

15 95 Arg Arg Ser Ala Lys Gly Pro Gly Gly Asn Gin Thr Gly Gly Arg Cys 100

zmog%ﬂgn;rhr Page 7 62875851.txt <210> 19 <211> 755 <212> DNA

<21

tctggattca cctttagcag ctatgccatg agctgggtcc

DA
Homo

cDs
(..

10

agc tat gec
ger Tyr Ala

<210>
<211>
<Z212>
<213>

<220
<Z221>
<222>

<400>

11
51
DINA
Homo

ps
..

11

act att gct
ghr Ite ala

3ty

<210
<Z211>
<2i2>
<Z213>

<220>
<221>
<7222

<400

12
21
DNA
Homo

cps
(L)..

12

act acg gcg
Thr Thr Ala

1

<210>
<211>
<212>
<2i3>

<Z20>

i3
33
DA
Homo

sapiens

(15)

atg agc
Met Ser
5

sapiens

GL

gcg tcg
Ala ger

sapiens
QL)

aag ttt
Lys Phe
5

sapiens

> Artificial sequence <220> <223> An earlier version of the C1-3
¢ encoding nucleotide sequence <400> 19 ccatggccga agtgcagctg

‘{yr pro PhEOSAYICLY 9830_9HCILYIRFABHEL JIFIORIC

6Q. _tgagactctc ctgtgcagcc
Bff()%sc,g%%%ctcc agggaagggg

ctggagtggg tctcaactat tgctgegteg ggtecttcta 180 cagggtacgce agactccgtg
10 aagggccggt tcaccatctc cagagacaat tccaagaaca 240
i5

ggt cct tct aca ggg tac gca gac toc gt
Gly Pro ser Thr ggy Tyr Ala Asp Ser va?
- 5

gac tac
ASp Tyr

Fage 5

aag
Lys

15

51

21



cgctgtatct gcaaatgaac agcctgagag ccgaggacac ggccgtatat tactgtgcga 300
aaactacggc gaagtttgac tactggggcc agggaaccct ggtcaccgtc tcgagcggtg 360
gaggcggttc aggcggaggt ggcagcggeg gtggcgggtc gacggacatc cagatgaccc
420 agtctccatc ctccctgtct ge éCtZ?ta gagacagagt caccatcact tgccgggcaa
<221> cpA80 gtcagagcat tagcagctat t & ﬁﬁ%’ta’féﬁgcagaa accagggaaa gcccctaagc
<222> (1)54Q3%¥ctgatcta ttctgcatcc cgattgcaaa gtggggtccc atcaaggttc agtggcagtg
<ap0> 13 600 gatctgggac agatttcact ctcaccatca geagtgtgca acctgaagat tttgcaactt
cgg gca adhblagcigeigicn agaosdacagraggaagetac gacgticgge caagggacca
Arg Ala seggfjgasartc 720 Sgaasgygtyy cegotgeaca tetgtcttca tettt 755 <210> 20
* <211> 351 <212> PRT <2133Qrtificial sequence <220> <223> An
earlier version of the C1-3 amino acid sequence <400> 20 Met Ala Glu
<210> 14 Val GIn Leu Leu Glu Ser Gly Gly Gly Leu Val GIn Pro 15 10 15 Gly Gly
<211> 21 serLeu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser 20 25 30 Ser
<212> DBNATyr Ala Met Ser Trp Val Arg GIn Ala Pro Gly Lys Gly Leu Glu 35 40 45
<213>  Homa, SAPIFBS| Thr lle Ala Ala Ser Gly Pro Ser Thr Gly Tyr Ala Asp 50 55 60
<220> - Ser Val Lys Gly Arg Phe Thr lle Ser Arg Asp Asn Ser Lys Asn Thr 65 70
<221>  CDS75 a0 Leu Tyr Leu Gin Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr
<z22> (1)85%(%{}95 Page 8 62875851.txt Tyr Cys Ala Lys Thr Thr Ala Lys Phe Asp

<400> 14 Tyr Trp Gly GIn Gly Thr 100 105 110
tCt gca tcc cga ttg caa agt 21
_ ier‘ Ala ser Arg igeu Gin ser

U <210> 15

<211l> 27
<212> DRA
<213> Homo sapiens

<Z220>
<221> DS
222> (1)..027

<400> 15
Caa cag Ctg cag agg aag cCt acg acg 27
g?n Gin Leu GIn ?rg Lys Pro Thr Thr

<210> 16

<Z21l> 110

<Z12> PRT

<213> Artificial seguence

<220>

<223> Entire amino acid sequence for the Human constant kappa domain an
d 6 Histidine residue purification tag

<400> 16

%Ta Ala Pro Ser ga1 Phe Ile Phe Pro Pro Ser Asp Glu Gin Leu Lys
10 15

ser Gly Thr gga Ser val val Cys Lgu Leu Asn Asn Phe Tyr Pro Arg
2 30

Giu Ala Lys val Gin Trp Lys val Asp Asn Ala Leu Gln ser Gly Asn
35 40 45

Ser Gén Glu ser val Thr g?u-G?n ASp Ser Lys Asp Ser Thr Tyr Ser
5 55 60

Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu lys His Lvs
65 70 .75 80
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Leu Val Thr Val Ser Ser Gly Gly Gly Gly ser Gly Gly Gly Gly 5er 115 120
125 Gly Gly Gly Gly 5er Thr Asp lle GIn Met Thr GIn 5er Pro 5er 5er 130
135 140 Leu Ser Ala Ser Val Gly Asp Arg Val Thr lle Thr Cys Arg Ala 5er
145 150 155 160 GIn Ser Iles% Z?Ler Tyr Leu Asn Trp Tyr GiIn GIn Lys Pro
Gly Lys 165 170 175 Ala Pro % Ead (BtF Ile Tyr 5er Ala Ser Arg Leu Gln
val T _,'E;ir Gly \{ial 180 185 190 Pro 5er Arg Phe Ser Gly ser Gly 5er Gly Thr Asp
al Tyr A 5%@%&"??1”%5“260@@5@& LOUSEE Y AGIR RrovSluTAsp Phe Ala
Thr Tyr Tyr Cys GIn GIn 210 2% 220 Leu Gin Arg Lygﬁ_eu Arg Arg Ser
Lys Ser P%a LXSAGg P{o Géy Glg Asn GIn 225 230 235 240 Thr Gly Gay Arg Cys
rbgr Val Phe fid'PRe"245 240 581808 f18ls <212> PRT <213>
Homo sapiens <400> 21 5er Tyr Ala Met 5er 15 <210> 22 <211> 17
17 <212> PRT <213> Homo sapiens <400> 22 Thr lle Ala Ala Ser Gly Pro

<210>

<211> 33%er Thr Giy Tyr Ala Asp Ser Val Lys 1510 15

<Z212> DHNA

<Z13> Homo sapiens

<400> 17

acggacatcc agatgaccca gtctccatce teecrgicty catctgtagg agacagagre 60

accatcactt gocgggcaag tcagageatt aglagctatt taaattggta tcagcagaaa 120

Ccagggaaag cccctaagcet cctgatctat totgcatccc gattgcaaag tggggtecca 180
" Tcaaggttca gtggcagtgg atctgggaca gatttcactc tcaccatcag cagtgtgcaa 240

cctgaagatt tigcaactta ctactgtcaa cagctgcaga ggaagctacg acgttecggec 300

aagggaccag gtggaaatca aacgggcggec cgorgcaca 339

<210> 18§

<211> 113

<212> PRT

<213> Homo sapiens

<400> 18

Thr Asp Ile GIn Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser vall

1 5 10 15

Gly Asp Arg val Thr Ile Thr Cys Arg ala Ser Gln Ser Tle sar Ser

20 25 30
Tyr Leu Asn Trp Tyr Gin Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu
35 40 45
Ile Tyr Ser ala ser Arg Leu Gln Ser Gly val Pro ser Arg Phe Ser
50 55 60

Gly ser Gly ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser val &in

65 70 75 80

Pro Glu Asp Phe Ala Thr Tyr Tyr Cys GIn Gln Leu Gln Arg Lys Leu

85 90 95
Arg Arg ser Ala Lys Gly Pro Gly Gly Asn Gln Thr Gly Gly Arg Cvs
100 105 Y 115 e
Thr
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Y

Giy Page 9 62875851.txt <210> 23 <211>7 <212> PRT <213> Homo
sapiens <400> 23 Thr Thr Ala Lys Phe Asp Tyr 15 <210> 24 <211> 11
<212> PRT <213> Homo sapiens <400> 24 Arg Ala Ser Gin Ser lle Ser
Ser TyrLeu Asn 1510 <210> 25 <211>7 <212> PRT <213> Homo
<210> 19Sapiens <400> 25 Ser Ala SHHAF TR Ser 15 <210> 26 <211> 9
<21l> 75%212> PRT <213> Homo sapiens <400> 26 Gin GIn Leu GIn Arg Lys Pro

<212> DN
1% arcits 15,5210 27

<220
<223> An earlier version of the C1-3 encoding nucleotide sequence

<400> 18
Ccatggcega agtgcagetg ttggagtcty ggggaggctt ggtacagect ggagagtcec 60

tgagactctc ctgrgeagec tctggatteca cctttageag crtatgocatg agcergggtec 120
gccaggcotec agogaagggg ctggagtggg tctcaactat tgotgegteg ggtecttota 180
Cagggtacgc agactccgty aagggecggt tcaccatctc cagagacaat tccaagaaca 240
cgctgtatct gcaaatgaac agectgagag ccgaggacac ggccgratat tactgtgcga 300
aaactacggc gaagttitgac tactggggcc agggaaccct ggtcaccgre tcgagcogtg 360
gagocggtic aggcggagyt 9gcagoggcg gtoggcgogte gacggacatc cagatgaccc 420
agrctecarc ctccctgtct geatctgtag gagacagagt caccatcact tgcocgggeaa 480
gtcagagcat tagcagctat ttaaattggt atcagcagaa acragggaaa gococtaage 540
tecrgatcla trctgeateo cgattgeaaa gtggggtocc atcaaggtic agrggcagryg 600
gatctgggac agatttcact ctcaccatca gcagtgtgca acctgaagat ttegcaactt 660
actactgrca acagctgcag aggaagctac gacgttcgge caagggacca ggrggazatc 720
aaacgggcgg ccgetgcaca tctgtettca tottt 755
<2i0> 20

"<21i» 251

<212> PRT

<213> Artificial sequence

<220>
<223> An earlier version of the Cl1-3 amino acid seguence

<400> 20

Met Ala Glu val GIn Leu Leu Glu Ser Gly Gly Gly Leu val Gin Pro
1 5 10 15

Gly Gly Ser Leu Arg Leu Ser Cys ala Ala Ser Gly Phe Thr Phe ser
20 25 30

Ser Tyr Ala Met Ser Trp val Arg Gin ala Pro Gly Lys Gly Leu Glu
35 40 45

Trp V81 ser Thr Ile Ala Ala Ser Gly Pro Ser ghr Gly Tyr Ala Asp
5 55 0

Ser val Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr
65 70 75 80

Leu Tyr Leu Gin ggt Asn Ser Leu Arg Aéa-@?u Asp Thr ala val Tyr
: g a5
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<211> 14 <212> PRT <213> Homo sapiens <400> 27 AA la Thr ASP
Pro GGiu Asn lle lle Lys Glu Met Pro met cys 5 10 Page 10

62875851 . txt

Tyr Cys Ala Lys Thr Thr Ala Lys Phe Asp Tyr Trp Gly Gln Gly Thr
100 105 110

teu vai Thr val ser ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Sef
135 120 125

Gly Gly Gly Gly Ser Thr asp Ile GIn Met Thr Gln Ser Pro Ser Sar
130 135 140

Leu Ser Ala ser val Gly Asp Arg val Thr Ile Thr Cys Arg Ala ser
145 150 155 160

Gin Ser Ile Ser Ser Tyr Leu Asn Trp Tyr Glin Gin Lys Pro Gly Lys
163 170 175

Ala Pro Lys Leu Leu Ile Tyr Ser Ala Ser Arg Leu Gin Ser Gly vzl
180 185 190

Pro ser Arg Phe Ser Gly Ser Gly Ser Gly Thr aAsp Phe Thr Leu Thr
195 200 205

Ile ser Ser val GIn Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Gin 6in
210 215 220

Leu Gln Arg Lys Leu Arg Arg Ser Ala Lys Gly Pro Gly Gly Asn Gln
225 230 235 240

Thr Gly Gly Arg Cys Thr ser val Phe 1le Phe
245 250

<210 21

<21l> 5

<212> PRT

<213> Homo sapiens

<400> 21
ser Tyr Ala Met Ser
1 5

<210> 22

<211> 17

<212> PRT

<Z213> Homo sapiens
<400> 22

Thr Ile Ala Ala Ser Gly Pro ser Thr Giy Tyr Ala Asp Ser val Lys
1 5 10 15
Gly
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<210
<211>
<Z212>
<Z213>

<400>

23

PRT
Homo

23

The Thr Ala
1

<210>
<211>
<212>
<213>

<400

24
11
PRT
Homo

24

Arg Ala ser
1

<210

<211

<21Z>
<Z13>

<400>

25

7
PRT
Home

25

Ser Ala Ser
1

<210
<21i>
<212>
<213>

<400

26
BRT

Homo

26

Gln Gln Leu
1

<210>
<21l>
<Z23i2>
<213>

<400>

27
14
PRT
Homo

27

Ala Thr Asp
i

sapians

ty¥s Phe
5

sapiens

Gin ser
5

sapiens

Arg Leu
5

sapiens

Glin Arg
5

sapiens

Pro Glu
5

ASD

Ile

Gin

Lys

Ash

62875851 . txt

Tyr

Sar ser Tyr Leu AsSh
ig

Ser

Bro Thr Thr

Ile Ile Lys Glu Met Pro Met Cys
i0
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