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11 Applicant: The University Court of the University of Aberdeenn) E)
WONG LLB<Hmaa Please find enclosed the following documents for
your attention: PATENTS JOSEPH KRUPA A 1. Patents Form 99; and

wiBR6EWEINEA, ME= Luce Ooc -IINEY AT LAW(IITA". US) 2eA/GB2085/001190
consolidated specification with all the amendments duly LEE

MORRFSREEEREGES oA MY RERN SPREE InCoiiBRARg FR N Y
GNANAPRAGASAM A A _,AIIAT-CASOOEELINa T-~"(B.OTm~a
woNS) PND We trusts that the matter is no llg %rder and we look forward

) t
The P15 iEiving ThE CIID O TRIGE VI E&tfificats of rait A¥sS6H'as =S
direcpedsibte. S GIEMA RIHOITHB' P rEDWIND Ac B ERIDAD (MbNDE EV

preseftt i VANGRIn T30 FER] LR K I BHTRSEW FIONA SELS

NCHEW Yours faithfully GARY CHUTA BE(Ee EOCic SJ)HCSEI GIAM
the sONARFENIEOU 191ANT BEELECIEEACHVBNS preferred

embodiments employ one or more complementarity determining
regionsg (CDRs) of the Cl-3 heavy chain wvariable (VH) and/or
light chain variable (VL) domains, especially VH Ci1-3 in
other antibody framework regilions. The inventors have
identified a number cof antibody molecules with advantageous
properties, especially the ability to target to the outer

surface of hepatic stellate cells.

Liver fibrosis is a reversible process characterised by an
accumulation of extracellular matrix protein in the liver that
precedes the development of cirrhosis and liver failure
(Friedman $.L. J Bicl 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 fibrosis, including
viral infections (e.g. Hepatitis C) and alcohel misuse.
Fibrosis can remain undetected for many years and can inflict
severe damage that is sometimes fatal. Despite a global
population of in excess of potentially 200 miliion people
suffering from liver fibrosis, there are nc therapeutic

options availlable to clinicians to treat this condition.

Liver fibrosis ls caused by hepatic stellate cells (HSC) in
response to chronic liver damage. HSCs play the primary and
central role in the development and resolution of liver
fibrosis. HSCs exist in normal liver in a quisscent state and
function to store vitamin A {Geerts A, Semin Liver Disg
2002;21:311-35). In response to chronic liver damage, tThe
guiescent HSCs “activate” to a myofibroblast-like phenotype.

The activated HSCs proliferate and are believed to express the



10

15

20

25

35

JONATHAN BE(ELECIimc)CROrv=_| LE HONG MINI ELLA CHEONG
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CHAT LI B=(C"Em-.J(RE nll LIM TECK FLOW ECR TURSIIHONS
wBEREGBEAAW BIT ADVANCE DSCIT) TAN LI MINE B SI€c®/&ko#Hdul 190
. (HD.ESI TRADE MARKS & DES|GNS ANGELINE RAJ V.++PQ o
maﬂoriﬁé(ﬁ%\féﬁ Mt RBARDEARSAR 5 L1 B TONSFRSRY HIOMAS
scarrDag LoBosniEl HE MANAKGEMENTiISTAGYLING © RECRATENTence

, TISG) O.R.DPAT NT.(MY) 0 RED PATENT
= Su%‘%‘lggRtN%% (AQU)B nt R E%ﬁt‘gl\%gﬁﬁ%ﬁ%ﬂ?\%s* REG PATENT
delet NTHORNEYWS) SREG PATENTAGENE IUSERABMITTEDYTO:SGBAR]

that MARMELER FQ MY BARsADMUTRER o ENGLANDAWALES, 0:REG

TRADE MARK AGENT IMY) ) _ .
and enhance the liver’s response to chronic damage (Iredale

J.P. et al. J Clin Invest 1998;102:538-4%9; Wright M.C. et al.
Gastroenterology 2001;121:685-98; Orr J.G. et al. Hepatology
2004;40:232-42; Issa R. et al. Gut 2001;48:548-57).

A majer problem for many potential anti-fibrotics in the past
is that the drugs did not reach therapeutic concentrations
within hepatic stellate cells, possibly because of the
proximity of hepatocytes, which function to metabolise
exogenous compounds. These drugs include a number of agents
that have anti-inflammatory activity in vitro and in vivo and
which may reduce stellate cell activation. These include
corticostercids, antagonists to TNFa, anti-oxidants, cytokines
(v interferon) and hepatocytes growth factor {HGF) PPARy
ligands {thiazolidinedionss), endothelin—l antagonists,
halofugincne (an anticoccidial drug) and gene therapy
{administration of metalloproteinase mRNA via gene therapy in
animal models). The lack of success indicates that it would
pe useful to target any anti~fibrotic therapies to hepatic

stellate cells in the liver.

It has been shown recently by Polestra and colleagues that the
mannose &-phosphate/insulin-like growth factor II (M6P/IGF-II)
receptor i1s expressed at high levels in activated hepatic
stellate cells during £fibrosis and that serum albumin (SR)

modified with mannose é-phosphate {(M6P} distributes to the

1liver when administered to rats (molar ratio of M6P:SA is

28:1) with 70% of the intra hepatic dese found in hepatic
stellate cells (Beljsars et al. Hepatology 1999; 29: 1486-93).

SA modified with 10 cyclic peptide moleties recognizing

2
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MALAYSIA OFFICE: ELLA CHEONG SPRUSON & FERGUSON (M) SDN
END REG TRADE MARK ATTORNEY (AU) * REG INDUSTRIAL
DESIGNS ACENT(MY) ~1~ IN ASSOCIATION WI I'H ELLA CHEONG
whhB s waNE: . 11=1111111 At PILO SPRUSUN&FERGUSONecT/GR2005/001 190
INTELLECTUAL PEOPESTY V¥O 2005/025453 PCT/GB2005/001190
collagPECIHE BINDRNEMERMBERSAGAINS TS YRABTOPHYSIRERRESS
the cprésentinventioretelatesdoispecific bibdingrmenibess idiregteddoential
. $ ophysin. Preferred embodiments of the 5 present invention employ
dlsuﬂ;%g g%%é)ogy Vﬁgnaﬁ)%r > domain 6 ]iﬁelscFI\]}Jf?la{b“n%eSnt%er%Tn termed
intragiERFuriier préferred! Rambediterts employ ohéwr rfibren 2000; 275:
12743 C8Mpiementarity determining. regions (GPRs).0f,be Gl:3. hgguy chain y, .

_, variable (VH) and/or light chain variable (VL) domains, especially VH
Peptige BG4 HiGiHer LitiBody HAMATSKTEYIGHS. Thelingeittors hagehepatic
stellidentifiedlanumberof antibedy imeleculeswith advantiaggeusupropsities,
esgggigjj¥ Lh% g?gi% 1q target t%tpe}{outgr surfagf of hetpa‘:txic stellate cells.
15 1V6F fibrosisTis a Feversible Process charactersdd by ih 'Kectintiation
cell ofpxtravetlaematrix preteireincthellivef thatr precedesdhé devedcgment
molecgiggrm @quy Bf%%%¢@@g!n%@1§Hﬁo‘]l'_Bg&meg@gogglls .

275:2247-50; Bataller R. et al. Sernin Liver Dis 2001;21:437-51). A
number of conditions 20 can cause damage to the liver resulting in
synapfbosisincluding piiet infections-(esg Hepatitis=G) and aleaholinisuse.
b . Fibrogiﬂs ﬁsn remain Léndetected for many years and can inflict severe
SPat Yaniage that Ts SSmetintds fatal- DEspite A Jlob pdbulation’of h-dtess
1299 ; bf potdritialy 200; milkory peoRlec25 suffefing frenz liverfibrosisy thereoarne.

1+ 1sNQ therapeytic optigns availahle to clinicians fo treat;this condition.

functiconal purified form. Despite this significant limitation

these

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 isclated using the
technique 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 cf therapeutic applications as discussed below.

BRIEF DESCRIPTICN 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 menmbrane of cells as outlined. The protein is

3
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Liver fibrosis is caused by hepatic stellate cells (HS--) in response to
chronic liver damage. HSCs play the primary and 30 central role in the
development and resolution of liver fibrosis. HSCs exist in normal liver in

wdahieseent state and function to store vitamin A (Geerts A el dd¥61 100
Dis 2001;21:311-35). In response to chronic liver damage, the quiescent

reporHBT S cadtivatd viecs mydlibroslast-ikephérsipe L35 Thesactivited HSES

nmass Broliferate @pg-arehelieyeddo express the W@ 2005/G95453, 1 )
PCT/GB2005/001190 majority of extracellular matrix proteins that

20017 ggpsthiite fhe scarring observed in liver fibrosis. There is strong evidence

to suggest that activated HSCs and fibrogenesis are deleterious

riqurlESponses to chronic liver damage of any cause and 5 that increased
acttvated HSC apoptosis can resolve fibrosis and enhance the liver's

I'solatdgponsectocimonitidzanage (Pédalea g atalPp Slindnvest y998nal)

with 28293849 Mgt M.C, etal. Gastroenterejogy 20Q1:121:685:98; Oy
J.G. at al. Hepatology 2004;40:232-42; Issa R. et al. Gut 2001,

phagez8AREH 99 ARRaBF pRIIEM foF TRERY poRMtEP EantFEootCE IR tHe'e
BSa apaskésthalihe drugsdisknetireachibetapettic consentrations within
epatjc stellate cells, possibly because, of the proximity of hepatocytes,
2oLy PHOR 5 HOBEONSE 16 e ouE LT HATart st
of semm_deaz_a wmbera@fﬁgmds fibat havdjami-ihﬂammfatbgrgetivigﬁp)‘aiitte—
psa o809Rybe and wiichmay reduce sielata cel aglivafion: Theseacluge
corticosteroids, antagonists to TN_a, anti-oxidants, cytokines (y

anti-hiarféfor) pdvheFatecyies growhs fatisr (MGE) PPARY POdRatrist Lon.
phage (11820, idinediopgs), gndothelin:] antagonists. talofuginone (an

anticoccidial drug) and gene therapy (administration of metalloproteinase
MRNA via gene therapy in

Figure 3
Cl-phage antibody clone (monoclonzl) assaved for binding to

the target peptide-BSA as outlined for Figure Z.

Figure 4

Nucleotide and aminc acid seguence of the CI-3 scAb within the
RIMS147 wvector (alignment of SEQ ID NO 7 and SEQ ID NO 8).

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

regions (FW) and the start of the Human constant kappaz domain

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

VIBQDSKDETYSLE3TLTLSKADYERHRKVYACEVTHOGLS SPVTRS PNRGESHHHEHEH
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animal models). The lack of success indicates that it would be useful to
target any anti-fibrotic therapies to hepatic 25 stellate cells in the liver. It
has been shown recently by Polestra and colleagues that the mannose

werBhrapbate/insulin-like growth factor Il (M6P/IGF-II) recepiQtigs:gaves/oot 190
" exgressed at high levels in activated hepatic 30 stellate cells during
LOgUurs

sis and that serum albumin (SA) modified with mannose 6-phosphate

InductMeP)istributesstorthec Liveranhen administareditod ats=(melag satio of
‘ f“M6P:‘SA isﬁ 28:1) Wig% 70% of the intra hepati%gose found in_hepatic
.- d (@Iéljaaa §EtarHE é”t%rf‘oag%/"%@é’; 9: TA8529335 A

st e
cooma suddified waths1@ cyelic peptidemaidties: réoiAng 2 CMO 120064095453

102ai e /GB2005/001130 collagentype Vigeceptars (GIGRGRSBE 1 o

ich C* denotes the cyclizing cysteine residues) also results in
with neferéntiad ndiStribution tethe ratdiverwithin 10 minutes after intravenous
injection (Beljaars et al. J Biol Chem 2000; 275: 5 12743-51). In fibrotic
livers 70% of the hepatic dose of the peptide-modified albumin was
Figuras§ociated with activated hepatic stellate cells. However, in human liver

ant 1 -H334S Pefusions, H%eﬁ/l%re D5 wege 1aken,up,hy;kupfter cells, the_;

hepatic cell type involved in the removal of large molecular weight 10
scAb. nigetules andforeignpatticles, ardnot stetlateccelisv=Synaptophysinis a

protein expressed in neyeal cells A atic stellate cells on -
e et i S Bad ol 1996 1L 1331450, Baraol HE® AeT
or Cl@erﬁ%@gﬁggﬂﬂﬁgé@}?w’?ﬁ@ ain@ﬂb@m béuwﬁﬁdtéwmd isaths
arter A¥QlaRleina fHnclion ',p%%%%f_%ﬁ“-ﬁ'%%p('!?ﬂi}'s ignificant limjtaiop), .
the applicants have isolated successfully the first fully human monoclonal
quant hitibedy fragment Wittspecifidiy fog'arpds section. Data are the

mean and standard deviatieon of 3 separate determinations -

typical of 7 separate preparations,

Figure 7

Expressed scib was tested for its abiliiy to interact with the
peptide YPFRLHOVYFDAPSC (SEQ 1D NO: 9} by ELISA using anti-
BSA-target peptide scAb. Wells of a 26 well plate were coated
with BSA-target peptide or BSA and incubated with either C1-3
scAb {grey bars) or contrcel scAb incubation buffer (clear
pars) followed by extensive washing. Bound scAb was detected
using the HRP conjugated anti-human Cx light chain antibody and
guantitated as outlined in metheds section. Data are the mean
and standard deviation of 3 separats determinaitions. 'BSA-

peptide 2' 1s the target peptide.

Figure 8
Western blot showing the binding of C1l-3 scAb to the target

peptide. Cell extracts (5ug/lane) wers subjected Lo Western
blotting and membranes probed with C1-3 schAb followed by

incubation with HRP conijugated anti-human Cx light chain
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extracellular domain of synaptophysin, present on hepatic 20 stellate cells.
This antibody was isolated using the technique of phage display and a
human antibody library made available by the MRC, Cambridge, UK. The

wardihoshsyas raised against a peptide and it is this anti-peplicgasibosh 100
at also rec%%wises the whole native synaptophysin protein in its 25

- C . . 2.
EnTIRORYH RRPeHtratoRIn thé Selldte celFHEMbrarte: Aitibodids whids =¢
stellatecogmlsesand ibiad: to-synaptophysiathavesthel patentiaktol provide;, fer the

Jrst time, .a reagent, suitable . for a number of therapeutic applications as
anonymy e - DESCAIP TGN O THE HIGs ES Figure 1
pancregehenmiiiediagram of synadptophysirpdirnan synaptophysialHasdter

trans-Heoreticalmalecular mass gf, 33.8kba,and is predicted to span 35 the
plasma membrane of cells as outlined. The protein is 3 WO 2005/095453

PCT/GB2005/001190 reported to be glycosylated and experimentally has
Figureaimolecular mass of -38-40kDa (Eastwood S.L. et al. Brain Res Bull

_5 o2001:55:569-78).. 5 Figure 2 Isolation and amplification of .
cl f Sf) ggg%%tiﬁ%ﬁ%él(%gy%:%%alﬁv%vlﬁh Egﬁﬁ%itf/%rr?%emteaé;}é)typé’p[%%egég% The
Ni%" chemdelimelRef Phageldmibcthes §polyelonal) recogrisinicttie Fargetachb

was suPSBiide: BS4 antigendwing bio:panningwas assessed by ELISA. 10

Polyclonal phage-antibodies (1x1010) rescued from each round of

centriggpchbin wete Hsshysd dor Bintiiiig i the targSrssistivier BSAL cBhjudate.

scAb wBeundghagerweredetected usingHRP:lebelled anti-M13-antibedy

(Pharmacia) as outlined in methods section. Pr]:ag]e titre at each panis
{appronﬁxﬁéail ehgﬁﬁm@cted to SDE-PAGE followed by coomassie

blue {total protein) staining of gel.

Figure 10

FACS analysis of human HS5C incubated without (UPPER PANEL) or
with (LOWER PANEL} primary antibodies - i.s, FITC-C13 schb
{FITC) and a mouse monoclonal antibody to g-smooth muscle
actin (asma—-APC). Anti-o-smooth muscle actin antibody was
detected using a biotin conjugated secondary antibody followed
by fluorophore-streptavidin conijugate incubation as outlined
in the Methods section. Figures represent the percentage of
cells in each gquadrant. Data are typical 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 ilncubated in
G.3mls culture medium containing 5ug scAb, Samples of medium
were taken at the indicated times and subjected to Western
bletting to detect sclb using HRP-conjugated anti-human Ck

light chain antibody (UPPER PANEL) and serum albumin (LOWER
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Figure 3 Cl-phage antibody clone (monoclonal) assayed for binding to the
target peptide-BSA as outlined for Figure 2. 20 Figure 4 Nucleotide and
amino acid sequence of the CI-3 scAb within the pIMS147 vector

w@hgnmentef SEQ ID NO 7 and SEQ ID NO 8). The hypervagali®iosseot1oo
complementarity determining regions (CDRs), which make up the antigen

PANEL b Rfing' sit€28renf Btd “FRe 255 R5E antinbadd lifkerd{Gi9aSe 3 that

experjoisithe. H and L chains is underlined (). The start of the Framework
regions (FW) and the start of the Human constant kappa domain (C.) are
also indicated. Cloning sites are underlined (_)with the corresponding

Figurgestiction enzyme indicated above the amino 30 acid sequence. The

Effec@eaE"@giBfﬁﬁhﬁﬂ§¥f§H5§ﬂ“é¥H“@EH%¥iﬁ% ig¥¥ﬁﬁﬁ%§gggd into
urification tag is shown - full amino acid sequeénce:

24 we pAFSVERPPSHE GIRSETASVVELENNEYP REAKVEWISFDNALQSGNS

contagﬁiig Spg scAb or the indicated chemical. Cells were
VTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNR

IncubaEehiEpiiH HR 35 WS 20D 5T60545/ PR /€ B 20051001 £901 RigERe-5Y
with InducBa.ofGl-3-scAdnexpressionminéit bluescelis:and jpuyification by Ni

_affinity chromatagraphy, Upper blot, coomassie blue stained samples
deterlpls é 'PA V\ﬁﬁl@plpoﬁgigesl%a%?ﬁgas}" a%“xllné:ﬁr:lgtec(ﬁff;l WerhIBE Western
Lata analysisofsamplesdwithaarmtemdmaerCr tight.chdin antibody 2Eigure Bl s
erom MR- men Sudightchain capie EUSAAUARIANIONOLG LA 40,8630,

. Goat anti-human Ciclight chain antibody was coated onto the surface of a
-Signifdadie Wellpiates thlifiohs OF htfdF RjG using Student T test (two
tailed) P > 95%.

Figure 13

Effect of synaptophysin peptides and monensin on FITC-C1-3
s¢chAb binding te human HSCs. Human HSCs seeded into 24 well
plates were washed and incubated in 500pl Hepes/HBSS per well
for 1 hour containing either: 10pg C1-2 schAb; 10ng FITC-C1-3
scAb; 10pg FITC-C1-3 schb and 0.Z5nmoles of the target peptide;
10pg FITC-Ci-3 scAb and Z.5nmoles of the target peptide; 10ug
FITC-C1l-3 scAb and 25nmoles of the target peptide; 10ug FITC-
Cl1-3 scAb and 25nmoles of peptide P1l; 10ug FITC-C1-3 scAb and
Z.5uM monensin; 10ug FITC~C1-3 scAb and 15pM monensin; 10upg
FITC-3A8 schbk (schAb raised to microcystin and not expected to
bind to HSCs). Cells incubated with monensin were preincubated
for 10 minutes. Just prior to addition of scBb, the medium was
changed and cells were re-dosed with monensin. The figure
shows guantitative analysis of mean percentage fluorescent
cells/field of view % standard deviation, from 20 randomly
seiected fields. Bar = 50um. Monen = monensin; 21 = the

ATDPENIIKEMPMC peptide; P2 = the target peptide.



or C1-3 scAb preparation were incubated in individual wells. After
extensive washing, captured IgG (-0-) or scAb (-0-) was quantitated as
outlined in the methods section. Data are the 15 mean and standard
weeMaligrQt 3 separate determinations - typical of 7 separatgpfeRpRYBNS 90

Figure 7 Expressed scAb was tested for its ability to interact with the 20
peptide YPFRLHQVYFDAPSC (SEQ ID NO: 9) by ELISA using anti-

ri ourBofyrtarget peptide scAb. Wells of a 96 well plate were coated with
3SA-target peptide or BSA and incubated with either C1-3 scAb (grey

HSC Vhars) bt evntrolSEAE inctibatién btffet tdleaP1aFs) folbiety &Xtensive

t reatwashingr Bound:scAb-was detaocted R5rusing the HRingonjpgated < ;

anti-human, Cxlight chain antibody and _guantitated as outlined_in methods
t s ORE ald HETHELST nnl SHNdArH deviatioh aF o GEpate 2008
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c1-3 Hehshowiginedindng of 43,5000 19 iR farget. pe

R (5g/lane) were subjected to Western blotting an
0. Smg 103 sgABHBIGWEd HY L inttbakorT with- FRPIconjligatedrast-aanitn Or
12 . 5phight chain 5 WO 2005/095453 PCT/G82005/001190 antibody and
detection using ECL reagent. rHSCs - rat hepatic stellate cells; hHSCs -
human hepatic stellate cells (AH4 = anonymous patient code); rHCs - rat
The fhépatecyiessBil3zrat panceeaiicssitnteell; B3 Hr:rat pancreatic stem
cell after 5 trans-differentiation into an hepatocyte. Figure 9 C1-3 scFv
was labelled with FITC and confirmed by SDS-PAGE. Nit' charged IMAC
SEQ IFastFlow SepHardsEesin pedified OB hepblde sequence

fide, Cell extracts

ranes probed with

SEQ ID NO: Z Cl-3 VH amino acid seguence

SEQ ID NO: 3 Cl-3 VL encoding nuclectide segquence

SEQ ID WO: 4 Cl-3 VL amino acld seguence

SEQ ID NO: & C1-3 linker encoding nuclectide seguence
SEQ ID NO: 6 C1-3 linker amino acid seguence

SEQ ID No: 7 C1-3 encoding nucleotide seguence

ZEQ ID NO: 8 Ci-3 amino acid seguence

SEQ ID NO: 8 Cl1-3 antigen

SEQ ID NO: 10 CL-3 VH CDR1, within VH amino acid seguence
(SEQ ID NO: 2}

SEQ ID NO: 11 Cl-3 VH CDRZ, within VH amino acid seguence
(SEQ ID NO: 2)

SEQ ID NO: 12 Cl1-2 VH CDR3, within VH amino acid seguence
{(SEQ ID NO: 2)

SEQ TD NO: 13 C1-3 VL CDRI, within VL amino acid seguence
(SEQ ID NO: 4)

SEQ ID NO:; 14 (C1-3 VL CDR2, within VL aminc acid segquence
(SEQ ID NO: 4)

SEQ ID NC: 15 C1l-3 VL CDR3, within VL amino acid seguence
{BEQ ID NO: 4).

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

for the Human constant kappa domain

8

(Hu Cy)

and & Histidine



10 was subjected to dialysis and then concentrated using a centricon
YM-3 centrifugal concentrator. Concentrated CI-3 scAb was then
FITC-labelled and aliquots of each fraction (approx 0.1g/lane) subjected
to SDS-PAGE followed by coomassie blue (total protein) staining of gel.
WO HERTEA0 FACS analysis of human HSC incubated with8GE(GIRBER1 196
resiauBANEL)of ulh hOVER PANE} pUmYY. aptibadigs - | €, FITG(31S oo
a th Huscle 20°

scAb_ (FITC) and a mouse monoclonal antibody to a-smooth

and Hup bin PREMBAPE). Hifti-gREn Gdth FRusclé Befin antibody was detected

SEQ IDusing albiotiagosjgeied-seeandary aptbedy fellowed Y e odin
gu%trophore-stre tavidin conjugate incubation as outlihed in the Me%hods
nucleotigs’ seduande i
section. %%ure répresent the percentage of cells in each quadrant. Data
SEQ IDahltypichl okB sepaiate celte2s preparations. Figure 171, Uptake ok €143
sequens@Ab and C1-3-conjugates by human HSCs in culture. HSCs seeded into
24 well plates were incubated in 30 0.3mis culture medium containing 5g
SEQ IDgBAYG. SAmpRs Gfaniediem Were takencdt thesdndizatedetimesiand
nucleostbjectesdeaNestern blotting to detect scAb using HRP-conjugated
SEQ IDanti-hLI{:%an. Cic light chain antibody (UPPER PANEL) and serum albumin
COWER 6 0 T0051655453EBET7GR500B/A0I198 PANEL )azid loading
seguencentrol. Results typical of 4 separate experiments. Figure 12 5 Effect of
scAb incubation on HSC viability. HSCs seeded into 24 well plates were
_ incubated in 0.3mis culture medium containing 5g scAb or the indicated
in thechbmital sGalisewers, 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 (Gly4,Ser):; that joins the H and L chains is underlined
(. ). The start of the Framework regions (FW) and the
start of The Human constant kapra domain (C.} are also
indicated. Cloning sites are underlined (_Jwith the
corresponding restriction enzyme indicated above the amino

acld seguence.

In one aspect, there i1s preovided a spscific binding
member having an antibody antigen-binding site that
binds a synaptophysin epitope within the amino acid

seguence YPIFRLHQVYFDAPSC (SEQ ID NO: 9.

Also disclosed is a specific

binding member which binds synaptophysin and which comprises
the Cl~-3 VH domain (SEQ ID NO: 2} and/or the Ci-3 VL domzain
(SEQ ID NC: 4.



incubated for 3 hours prior to removal of medium and washing with 1 x
PBS. Attachment (as a measure of viability) was 10 determined by a direct
protein assay in the culture wells. Data are the mean and standard
deviation of 3 separate wells from the same experiment, typical of 3
. siQparate experiments. -Significantly djfferent from control U§in%Stude tT
Generapnstund tanedPPa 8596 157 Figtre ‘fééﬁ@ct\gf SRRt PhySinBeptices
an antdnobmonensingemFHICCRZ sdAl bindingdaduman KHSSsw srdan
surenedobEnegdedioRt el HIAGRWRLC Washed Apdipcinaled ALy
epes/HESS per well 20 for 1 hour containing either: 10g C1-3 scAD;
In one] GUEr FC-ed - STRIH: ey | TELE | BlstAY And O2simoeE b tRe Harget !
1s paiReptide; 409:-Ed G-C1:3 seAland 2.5ns10les of the target peptide: dOug
. FITC-CI-3 scAb_and 25nmoles of the target peptide; 10g FiTC- C1-3 scAb
antibog I5TBRE of PEptind Fir 16ag FITEER s‘éﬂ‘Bp&Fﬁdsgé‘%.éﬁ\%ﬂoﬁgﬁsin;
C1-3 VHOgrEH CGrC1d3seAbsand ISMahbrensinpbOgmelTC: 3ABse ADLISCAD! is
pa i red SEGI0INIEIOGYSHD ANCnolexpecicd (g bind (OHBCH). Cpls incybaled
with monensih were ore-Tncubated for 10 miniutés. Just prior to addition
promisgisED, ie rediurk Y thahged andédisaiére re-dosed with
monensin. The figure 30 shows quantitative analysis of mean percentage
fluorescent cells/field of view standard deviation, from 20 randomly
selected fields. Bar = 50m. Monen = monensin; Pl = the
ATDPENIIKEMPMC peptide; P2 = the target peptide. 7 WO 2005/095453
PCT/GB2005/001190 Figure 14 HSC viability. Human HSCS in 24 well
plate culture were treated with 500ul medium containing either DMSO
vehicle;

9a



(811

10

[..1
(831

20

30

35

5 I.SuM-gliotoxin (750pmoles); 20ul CI-3 scAb at Img/ml (20ug C1-3

SCcADb); or 20ul C1-3-gliotoxin conjugate at 0.5mg/ml (10ug C1-3 scAb -

250pmoles CI-3 scAb* / 1000pmoles gliotoxin) 0.5mg C1-3 protein /m|

VeEheRes0PMEB3 UM = 12.5 nmoles/ml = 12.5pmol/ul 10 The follWiTigB2605/601190

sequences are disclosed herein: SEQ ID NO: 1 C1-3 VH encoding

nucleotide sequence SEQ ID NO: 2 CI-3 VH amino acid sequence 15
One OZEMADENORR'GIl-84L rcodiig nutteatidelseqiznte VREQ DNQidtnain
and if&3:-¥bamiog agjd sequence. SEQ 1D NG, B,C1;3 ligker encoding
___.. hucleotide sequence SEQ ID NO% Ci-3 |ﬁ5ﬁ§r“§mir?éégid*sseq%%%\cclé%%
FurthgEABIRG: 7 €1-Peitoding hticleotideRFuBnee G BEQ@ IBINGER ID
Nes 1€]-3amingsacid §¢9§§39%§.§@19 NOz39.GlgrantigenSEQ 1D NQ: 10 .

h wnC;-S CDR1, within VH amino acid sequence (SEQ ID NO: 2). SEQ ID
ShOVRNGR 13531 3V TDRE; withiPH dmino"&d@ 2eqiidRed’ 25 (SEQ ID NO:

2). SEQ ID NO: 12 C1-3 VH CDR3, within VH amino acid sequence (SEQ

e 0: 2).SEQ.ID NO: 13 C1-3 VI. CDRL within VL amino acid sequence
‘v r . = L | = .

2 la@‘gg o Nfé; 4)‘.’l goaﬁéé‘;fb RO 1S VI B SR M MR SPIESRARD 466G
set ogdquercel(SEQIDMNOCH). CSEQHD KErISYEE-3 VL £3R3rwithin Wb ng
membed@iNO-Acid seq @g%%?@BQ 1RNQ: 4).SEQ.ID NQ: 16 Entire amino,aci

sequence (gilre@?e letter code) 35 %r t#e%‘rﬁla%éﬁoﬁsténﬁtaﬁasppoa%%nr%%ﬁ S
of SeHRPESARLS Fistioige 8or mutation and screening. Such

methods are also disclcsed herein.

Variable domain amino acid sequence variants of any of the VH

and VL domains whose seguences are specifically disclesed

herein may be empioyed as discussed herein.

Particular variants may include one
or more aminc acid seguence alterations {addition, delation,
substitution and/or insertion of an amino acid residue), maybe
less than about 20 alterations, less than about 15
alterations, less than about 10 alterations or less than about
5 altexrations, 4, 3, 2 or 1. Zlterations mzy be 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 with any specific

Pinding member which both binds the antigen and comprises =

“speciiic 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 assaved easily in
vitro, for example using ELISA and/or by tagging =z specific

reperter molecule to one binding member which can be detected

1

b
i
e g
¢
(s}
H
14
6]
U
3
Q
B
O

f other untagged binding member(s), to snable
identification of spescific binding membsrs which bind the sams

epitope or an overlaprping epitope.
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WO 2005/095453 PCT/GB200S/001190 residue purification tag - light
chain Framework 4 (LFW4) ends and Hu Ck begins at the end of Not:
site. SEQ ID NO: 17 an earlier version of the C1-3 VL encoding
leoti uence. SEQ ID NO: 18 an earlier version of the C1-3 V
%r?g%%?ﬁ%gquence. SEQ ID NO,. 19 an earlier version of tﬁe%@%gzbosmnw
encoding nucleotide sequence. SEQ ID NO: 20 an earlier version of the
21 s €13 aminoagidseguence. in the above sequences, as in figure 4, the
hypervariable complementarity determining regions (CDRs), which make
SPECIS Hie HMGeRDIRGHE SheCafP RSB THe HEXible amindady fnkérgen-
bind(Gly4 Sery3 thet joing HaeEland {,@mir@jsyngggiqggn&mg- 3T he start
syn a%fttgghFrgﬂework regions (FW) and the start of the Human constant
appa domain (Cx) are also indicated. Cloning sites are underlined (-)with
the corresponding restriction enzyme indicated above the amino acid
In sefuencer In are aspectt, these is provided a specificibinding member - 4
having an antibqdy antigen-binding site the- binds a synaptophysin
RHC Cpitope S (e acid séquéiice YPFREHOVYEDAPSC TSE&16°
enCOENY). Alsosdisclésddis b spadifie binding erember whichibindy VE or
vL ewnaptophysia and which.comprises; theiGl:3 VH gemain (SEQJDNQL2)
abovaend/or the C1-3 VL domain (SEQ ID NO: 4) 9 Generally, a VH domain is
paired with a VL domain to provide an antibody antigen binding site,
although as discussed

In yet another aspect, there is provided a host cell

transformed with nucieic acid as definsd above.

Hi
]

vyet another aspect, there 1ig provided a2 method of

ific binding member or antibody VH or

el
[

roducing & spe

)

i
VL domain, the method comprising culturing host cells
as cefined above under conditions for production of

sald specific binding member or antibody VH or VL

domain.

Various methods are available in the art for obtaininc
antibodies against synaptophysin and which may compete with

Cl-3 for binding to synaptophysin.

Blisc discleosed is a method

of obtaining one or more specific pinding members able to bind
the antigen, the method including bringing intc contact a
library of specific binding members according to the 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 sequence YPFRLHOVYFDAPSC (SEQ
ID NO: 9},

11



further below a VH domain alone may be used to bind antigen. In one

preferred embodiment, the C1-3 VH domain (SEQ ID NO: 2) is paired

with the CI-3 VL domain (SEQ ID NO: 4) , so that an antibody antigen

binding site is formed comprising both the C1-3 VH and VL domains. In

other embodiments, the C1-3 VH is paired with a VL domain other than

the C1-3 VL. Light-chain promiscuity is well established in the art. 9a WO
10 2(05/695483PCTHEB2005/00219@ “Onkr MEE'CORS nmay be taked ©f

ob fremthe £1-3nH op YL domain andincerperated o asuitaklgpers =

de]t_riel,rlneec\ﬁvorlé.b‘l;}his is distc:ussed fgrthedr below. 1C1&§ VHCDR's1,2and3
are shown inSEQ SO 5 Nos™0" 11%nd' T réspadiiely” TH33NEDRE ©°

contaahd 8 afel SHEWY in SEQGIEENGS 13, 14iand 15 respedtively. \fariantsn

anof therVH and:VLdomains efgwhichdhe sequences arg set puthegein and
med héchscan be employed |.nrs§)e0|flc binding _10 members for s naptop;hysm
¢ah be obtained by means 6F metHods S of sequencB Altefation ormttaficn

vwhahd Seredring. Such methodsaremisedisclosedeiereinp Variablerdomairt: e
an &MINQ acid sequence variants of Ay, okthe Mt 1S apd Vidamaing whose

sequences are specifically disclosed herein may be employed as
discussed herein. Particular variants may include one or more amino acid

1n seuenee:altérations faddition, deletien, ssibstitution ca@d/oai_ns&rti(m of of
op @0 :3Ming acid fesidue), mayhe, 20.less,than about 20 alterations, Jess.

than about 15 alterations, less than about 10 alterations or less than about
8D Giiferations 94,7 2 ot 4t Altefdtidns ni e made e siiiaren . the
me framework regienisrand/or one or more CDR's. A specific binding member

as disclased;herein may be gne which, competes,for binding to antigen,
with any specific
substitidtion or insertion o¢of one or more amino acids
in the amino acid sequence of the Cl-3 VH domain (SEQ
ID NO. Z) one or more VH domains =sach of which is an
aminc aclid seguence variant o©of the C1-3 VH domain,
opticonally combining one or more VH domain aminoe acid
geguence variants thus provided with one or more VI
domains to provide one or more VH/VL conmbinations:
and/or
providing by way of addition, delstion,
substitution or insertion o¢f one or more aminc acids
in the amino acid seguence of the Cl1-3 VL domain (SEQ
ID NO. 4} & VL domain which is an amino acid seguence
variant of the (Cl1-3 VL domain, and combining one or
more VL domain amino acid seguence variants thus
provided with one or more VH domains to provide one or
more VH/VL domzin combinations; and
Ttesting the VE domain amino acid sequence
variants or VH/VL combination or combinations for to
identify a specific binding member that bhinds

synaptophysin,

lla



binding member which both binds the antigen and comprises a specific
binding member, VH and/or VL domain disclosed herein, or VH CDR3
disclosed herein, or variant of any of these. 30 Competition between
binding members may be assayed easily in vitro, 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
In members); thenables dentification ekspeeifichinding amembersanviey o f
. bind the same _35 epitope aor an overlapping epitope. 10 WO 2005/09545
o B RS aOb OO TIoD, Ao g I s RRe 2 Doy
aneomprisiig ahunsan ahfibody aatigeR-BiAdingssite avHicH Eomipétes with: ch
me €03 for binding:tos synaptophysin. In another aspect, there is provided an
isol%teg T’Cﬁl%ic acsid_ \évplcpncomgggg\s]ﬁ nucleotige sequence encoding a _
spetifi€ binding'menber or antibody VH 6r VL domain’of aspedific "< °*
mo hinding mériber as defined rabdvet e yet anotiveriaspect, theb&is tc be
repravided ahost gelk transformed with augleic.acid:as-defingd aboye, 1, i n g
_yet angthel aspect, there js provided a gni_elt}hod of groducin%aﬂs ecific .
5 %f}ndiﬁgarﬁe“rﬁBgr of BftBody VECSr VIY d6thaif, e Method 6mprising ©* @
eneakiuring Host célls adaefined iabove ander conditions:sfor prodiétichtof N e .

12 said spedific binding member or antibody VHor VL damaipManious ; ;-
methads are available in the art for obtaining antibodies against .
=M SyrdptopHySfraid which ey Tofbete Wittt €11% for bttty toS© &S =°

preynapophysitnct nucleic acids encoding VH domains;: or

prdviding starting nucleic acids encoding one or
more VL demains 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 VI CDR3 amince acid seguence of SEQ ID NO.
15 such that said donor nucleic acid is inserted into
the CDER3 region in the starting nucleic acid, s¢ as to
previde product nuclelc acids encoding VL domains:

expressing the nucleic acids of said product
nucleic acids encoding VE domains and opticnally
combining the VH domains thus produced with one or
more VL demains to provide VH/VL combinations, and/or
expressing the nucleic acids of said product nuclieic
acids encoding VL domains and combining the V1 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
synaptophvein; and

recovering sald specific Dbinding member that
binds synaptophysin and/cr nucleic acid encoding the

specific binding member that bpinds synaptophysin.

11lb



Also disclosed is a method of obtaining one or more specific binding
members able to bind the antigen, the method including bringing into
contact a library of specific binding members according to the 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 sequence
The 1:i%RERLHQVYRDAPSC (SEQ H2 N@:=O%kutkta futheraspactotitereds
_. _Jprovided a method of obtaining.one or more specific binding négrrp e[s as
particlifinedaboved e fmethdd hchiding Sofinging into “contact a i rary of
antibodpetHichindiag membess and asp datigen cand. $elestingg ene oramere
. . .. specific.binding ;members of.the library.able-tq.hind said antigen, wherein
Optlon‘fsﬁeﬁénﬁ@gﬁ c%mdp%lsg‘%n%%a‘n“’epitope W%in the amino acid sequence
YPFRLHQVYFDAPSC (SEQ ID NO: 9). In yet another aspect, there is
Followidavided aunethod.ef obtaininga spegific pineing memberkavisgiimd
antibody anti en-andln site that binds synaé)tophgﬂni, the 5meztli?lcg: eic
the an%%ﬁ?ﬁ?isﬁ@pfgbﬁnﬁfb?/ & oPaddition °§ERESN P Sastitution of insertion
acid m®FOpe ofdmenre amne acids cdbdhe arhingacich sequencelofihesGlay/H
, domain (SEQ 1D NO. 2) one or more VH domaing each-of which is;ap
said S%rﬁﬁ %é:iqssgeeqculeér\]ic% v%a)ILr%%lJf%?tkIPee -3 VH domain, op_tiolnally =
be usedombimng oREETRORE VERESHalh afifo SBIACSEG Tt PaiantBRGE -
or an PIQVdRd with:ong on more Viodemaing 4o peide one.or serecybVizL

combinations; and/or . _ , , v s
variable domain) by expression from nucleic acid with the

segquence of nucleic acid taken from a bacteriophage particle

displaving a said selected specific binding membear.

lic



providing by way of addition, deletion, substitution or insertion of one or

more amino acids in the amino acid sequence of the C1-3 V' domain

(SEQ ID NO. 4) a VL domain which is an amino acid sequence variant of

Qﬁﬂ%é \éL domain, and combining one or more VL domain amino acid

uence variants thus provided with one or more VH dorﬁgﬁg%%}l%?%lém

one or more VH/VL domain combinations; and testing the VH domain

a equenc riants or VH/VL mblnatlon or ¢ mblnatlons for
As anttogjc%gglnéatel%g aé- spec ?bln%mg mem%er?hé’t inde synaptot) yS| NI R yé?tf
an antapeter G8peetr taré ¢s provided afmethedicl eetamingd speeificthinding

binding gaRehaYING an antibody sanfigen-binding. site @gLRIndgs ma

synaptophysin, which” method comprises: providing starting nucteic acids
SWWéﬁcé&ma% SISRRRE \APTBRIETAS WhictFSitier Gonfinmeeia CDR3 to be
replaced or lack a CDR3 encoding region, and combining said starting

api1schucleic acid with a don%nuclelc acid_ encoding the YH CDR3 amino acid
-+ eglence of SEQOTDN Yfzgu@ﬁ%g{esa‘fd*ﬁ nudEiESitid Fo-fkerted
abil ltmtmthe@@ﬂ:%aregmmnCtheStarunghmmtelmgmdps&m&e*pm;&product

Abil ltpug_lgl%gm r? epgcg%mg 80 rr&)a_,_mg,V r aprgwdm startln %%%a(‘% %é

encoding orie or more mains whi e comprl

as dispaHigesd éﬁﬁ?acl%%rcgﬁ@éfncodlng reglon 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

A speitofic binding member as disclosed herein

may bind synaptophysin with the affinity of Cl1-3. Preferably

the specific binding member binds to the epitope

YPFRLHQVYFDAPSC of synaptophysin.

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

binds to human synaptophysin

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

conditions.

In addition te antibody sequences, a specific binding member
according to the present invention may comprise other amino
acicds, e.g. forming a peptide or polypeptide, such zs a folded
domain, or to impart to the molecule another Ffunctionszl

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).
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the CDR3 region in the starting nucleic acid, so as to provide product
nucleic acids encoding VL domains; expressing the nucleic acids of said
product nucleic acids encoding VH domains and optionally combining the

W VH domains thus produced with one or more VL domains to provide
QAR Ebrhbinations, and/or expressing the nucleic acids SEIARPHRRILES

Those BUEIRIGACHdS encoding Vi doraainsangdcampipng ibe M- demnairs thus
chemicgé duced with one or more VH_domains to provjde VH/VL compinations;

g% SR G nBrL SRR e r ConFRIf & SvH dBRREin D% VHVL
speciftombinationthathinds synapiephysicranskiechyering:saidspecific
. inding. member _that. binds, synaptophysin and/or. nu¢leic acid encodin
o O nding FRAMbby (e Brads Syhaptogmyb 16 THE Iy -
once thmydse dispidyedion teswidce etbdctérdepiragbu particies, each particle
containing nucleic acid encoding the antibody VH variable domain
displayed on its surface, and optionally also a displayed VL domain if
In a preseftRollewing selectidmefspecific bhinding members able to bind the

specifantigemand glisplayad-or bacteriophage particles; mugleic acid maybe,
takenﬁfrt;hr%%pactgriophage particle displaying a said selected specific
o]

TluoregRaiiy er’ SHER htickid acit iy e G86d i subsequent

production of a specific binding member or an antibody VH. variable
domain %(éigttlonallg an antlbogé VL "éaréf‘%'e dom g]g bc}/ expression from

In furgiemi@aRichvith tha®Eeqtience of nudisicacid 1kEn Fom & bacteriophage

acid WHARBIRICHBPIAFRG assai¢ SeRicted Spesific bihdneipenibercli@inding
member, VH domain and/cr VL domain according to the present
invention, and methods of preparing a specific binding member,
a VH domain and/ox a VL domain of the invention, which
comprise expressing said nucleic acid under conditions to
bring aboul production of said specific binding member, VH

domain and/or VL domain, and recovering it.

Specific binding members disciosed herein may be

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

presant invention include those discussed elsewhere herein.

13



WO 2005/095453 PCT/GB2005/002190 An antibody VH variable domain
with the amino acid sequence of an antibody VH variable domain of a
said selected specific binding member may be provided in isolated form,
as may a 5 specific binding member comprising such a VH domain.

1 ADllity20 bingd synaptophysin rpgy. be further tested. also ability 10.. ¢ o
compete with C1-3 for binding to synaptophysin. Ability to antagonise

SP&cion of syrraptéphygin M&YHEE fested? 10°adisétissed flivthef BeloffA @
mespecificdinding memhersascdisclased:Herein may indssynaptophysiowith: -

crthe affinity of C1-3, Preferably the;specific binding memper pinds fo.the . ;
‘epitope 15 YPFRLHQVYFDAPSC of synaptophysin. The specific binding

b imgmber M bind toSmdfine Fatdhdfdr°Ruman synaptophysin. Preferably

( ithespeeiie bindihganember bindshie humansynapiephysin, 20 ,Binding

(iq_ffinity, and neutralisation potency ofrggi;gé%njg specific bindigg m%mpens

c¢an be con%%FeJJnder appropriate conditions. J5'In"addition to a?n’fibgafy

anddgiehces; aspegific bintithg Mémber aééotding f thelpresent fnvientic <
whmay cemprise ether amino acids, e.g. forming a peptide or polypeptide,
such as atfoldedC .((jjé)m in, gl to Impact to the molecule another functional
e e e

® characteristic in addition to ability to bind acrﬁ%%fr].l 30 §8ecélific %?nrcj'}r?gnt ot

thembers oftthel rvéntion B carty 8 Cdetéctalsle label, oF hfaytbecf 2 VH
¢ peonjugated 4e a toximer enzyme e @ viaa:peptidy bond oklinker) I2WQ

wo200{095498 PGT/EB2009/00L190, .o 15 wo. 12 andsor

an variant antibocdy VL domaln comprising a
variant of the Cl1-3 VL deomain ({(SEQ ID NO. 4) or a
variant of a VL CDR with an amino acid seguence
selected from SEQ ID NO, 13, SEQ ID NO. 14 and 3EQ ID
NO. 15,

wherein in each case the variant seguence
comprises less than 20 alterations, less than about 15
alterations, less than about 10 alterations or less
than about 5, 4, 3, 2 o©or 1 aminoc acid seguence
alterations compared with the VH o¢r VL domain,

and wherelin said alterations are made 1in one or
mere framework regions and/or one or more CDRs, or
(111 a specific binding member having an antibody
antigen-binding site which competes with the Ci-3 Vi

domain for binding to synaptophvsin.
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30

Those skilled in the art are aware of numerous approaches to chemically
conjugating molecules to proteins. When the specific binding member is
for pharmaceutical use the conjugate bond is preferably stable in
circulation but labile once the conjugate is sequestered intracellularly. In a
preferred embodiment, the specific binding member can be conjugated to
In the detsttable, flyaresdent labelEuckéscein woiticYaridté (FFFC). m: 2
spefurtheraspegts; therejsprewided-an iselated aucieie Acidamiehcs that
. comprisgg a sequence encgdir)_qﬁa s%qcifigﬂ.bindin _,mesrgb%r, Vlgmgé)énainto
211 884/ A A6 AR Bt RordiRg to the preseht invention, Bhd ethods of
heppreparing & spécificbindiag wembern a \tH domaia wndor aviaedoradin of
a1 afedavention, which cemprisgrexprggsiag said pucleic agid Ud&ase  or
___Conditions to bring about productip_n of saig specifi¢ binding member, VH
¢isqgifigin andifor & dondif Catiretovéiing it SpE&ficBinding members
whedisalasethkereanay be usec iia methkodoaf treatment de diagrosis ofithe
yhuman or. apimal body,.such.as.a method of reatment Quhich may
include prophylactic treatment) of a disease or disorder in a human |
(1<patight WHREFeomptises dtfrinisterdtits $4id priiBAtsh efctive amdany
an tofpespecificchinding member efithe inventios. Congditiops tneatablenin and
1 sageordance with the present invention include those discussed elsewhere
**ferein- 13 T a Turther aspect, there is provided the use of a specific
binding#ierabeér it tHelharufattire’cee riedicament L fifattheltsfe » -
o disgaseor disprdes ceharacterised hydiveofibrasis, shegeir thei specifies =
s Dinding member s selected from:, () a.spgeifi binding member a3 defined
ID NO. iO; SEQ ID NO. 11 and S$EQ ID NO. 12; and/or

an variant antibody VL domain comprising

[+l

=

variant of <the Cl1-3 VL domzin (3EQ ID NC. 4 or =a

1

variant of . & VL CDR with an aminoc aclid seguence
selected from SEQ ID NO. 13, SEQ ID XNO. 14 and SEQ ID
NG, 15,

wherein in each case the variant seguenc
comprises less than 20 alterations, less than about 15
alterations, less than about 10 alterations or less
than about 5, 4, 3, 2 or 1 amine acid seguence
alterations compared with the VH or Vi domain,

and wherein said alterations are made in one or

more framework regions and/or one or more CDRs, or
(iii) a specific binding member having an antibody
antigen-binding site which competes with the Cl-3 VH
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.

Also disclosed 18 a

diagnostic kit comprising a specific binding member according

13b
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(i) a specific binding member having an antibody antigen-binding site that
binds synaptophysin and which comprises: a variant antibody VS domain
comprising a variant of the CI-3 VH domain (SEQ ID NO. 2) or a variant
of a VH CDR with an amino acid sequence selected from SEQ ID NO.
WO H0HPEHH NO. 11 and SEQ ID NO. 12; and/or an variant RGHSERRF0BI061190
to the JOMAR EOMPriSHY anvariant e Cl- in (SEQ ID NO. 4) or.a
£h variant,of a VL CDR with gﬁﬁn%i%}o a%:éig%sgqﬁ%&% sé%%f%anﬁgr% gfi‘édrlﬁg
ehﬁﬁgﬁi%ﬁ%@qEHQ€P34@ﬁﬁPSEC?EDtNEl%%ﬁ&ﬁ@manineachcasethe
. ri?aphzerquence cgmprLses less than 20 algerations, less than about 15
alterations, I6SSHRAT abott 16 &ltetdtioRs 5r1&SE than aliout 874 53 D%r 1
kit camng adid sequernceealterations compared with therVHarkVLdomaiy
more ADEUINEI sACATGAIANS AE MAdenL0e Of Mope RTeWaklegions
. . _.and/or gne or more CDRs, or (iii) a specific binding member having an
°F salgiboly Hntigén-Bdmy Stesmiiich 86Apétes with the C1-3 VH domain
whe re lfor bindingde syraptophysin 4 3a treafwther aspect, dhereds proyvigded the
(1) a UsS.0f - specific bindipg member and one.or more reagents that allow
o determination of the binding of said member to ”hepaﬁc stellate cells, in
(130 fhe MBAGFACHRe oPa Tthaghbstie BERtTor fhevdetattion of asdisddsedy
antigedisortdercharacterised bydiver fibresis.auherein the.speciic binding, n 4
Wwhich rggmpggigesg[ected from: (i) a specific binding member as defined above,

h

o

T

s}

a variant antibody VH domain comprising a variant
the Cl-3 Vi domain (SEQ ID NO. 2} or a variant of a
VHE CDR with an amino acid sequence selected from SEQ
ID NO. 1C; SEQ ID NO. 11 and 820 ID NO. 12; and/or

an variant antibody VL domain comprising a
variant oI <the Cl-3 VL domain (SEQ ID NO. 4) or a
variant of a VL CDR with an aminoe acid seguence
selected from SEQ ID NO. 13, SECQC ID NO. 14 and SEQ ID
NO. 15,

wherein in sgach case the varlant s5eguences
comprises less than 20 alterations, less than about 15
alterations, less than about 10 alterations or less
than abour B3, 4, 3, 2 o 1
alterations compared with the VH or VL domain,

and wherein said alterations are made in one or
more Iramework regions and/or one or mors CDRs,

(i11) a specific binding member having an antibody
antigen-binding site which competes with the Cl-3 VH

domain for binding to synaptophysirn.

Also disclesed is nucleic
acid, generally isolated, encoding an antibody VE wvariable
domain (SEQ ID NO: 1) and/or VL variable domain (S3EQ ID NC: 3

disclosed herein.

14
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(i) a specific binding member having an antibody antigen-binding site that
binds synaptophysin and which comprises: 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

1n domain cemprisiag varigntof the C1-3-Vledamain (SEQ IRNQ-Hoga =
variant of a VL CDR with an amino acid sequence selected from SE . 1D

PRGBS SEG D NO.SAERPSEDID NG IBRIREeM%n eath caseithe * ©

p r \variantlseqaense sconfprise$ less than 20 @dterations slessethan aout 25ve

i, altgrations, less thap.about 10, alteratiops, or less/than, about5, 4.,3; 2,01 1,
amino acid sequence alterations compared with the VH or VL domain,

PR AL e Satd St SRS TErE Ttadeifi ohie BF more framework regions
and/or one or more CDRs, or (iii) a specific binding member having an
antibody antigen-binding site which competes with the C1-3 VH domain

2L 6t bhdingG t°syREptdphysit Shécific irfiing members according to the

genigvenfion hsay be 80 usedaniamgethodrofdmaging, ik eXampledosnce

a1 s481LING te. resenee.at loealion ofeelistp wiich the specllic binding o, o
member binds. Also disclosed is"a 35 diagnostic kit comprising a specific

10, bikdirRffehibérraccoYdingPR3s WO oS/ (U546 352C TAS02005/60119¢ and
15, tordbednyentan-and pnearsmere eagenisstecdeternyne binding

Also disciesed 1s a host cell transformed with nucleic acid of

the invention.

RAisc disclosed 1is a method c¢f production of an
antibody VH variable domain, the method including causing
expression from encoding nucleic acid. Such a method may
comprise culturing host cells under conditions for production

of said antibody VH variabls domain.

Analogous methods for production of VI variable domazins and
specific binding members comprising a VH and/or VL domain are

also disclosed.

A method of production may comprise a step of isolation and/er

purification of the product.
A method of preoduction may comprise formulating the product

into a composition inciuding at least one additional

component, such as a pharmaceutically acceptable excipient.
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of the specific binding member to the antigen. In a further aspect, there is

provided a diagnostic kit comprising a specific binding member and one

or more reagents that allow determination of the binding of said member
wio hepatsasstellate cells, wherein the specific binding membeargs/egteotad 1190

from: (i).a specific hindin mber as defined above, (ii) a.specific
These e e ihg &0 aitbony Sit e st Sy Ehd
furthegyrigitsphysialrd. which comprises: a variant antibody VH domain
comprising a variant of the CI-3 yH domain (SEQ ID NO. 2) or a variant of
a _VH CDR with an amino acid sequence selected from SEQ ID NO. 10;
TERMIN@@@GPD NO. 11 and SEQ ID NO. 12; and/or an variant antibody VL
domain comprising a variant of the C1-3 VL domain (SEQ ID NO. 4) or a

Speci yjariq?t of a VL CDg with an amino acid sequence selected from SEQ ID
PECTNG, é?%ﬁ@lﬁﬁ‘(? ®14 and SEQ ID NO. 15, wherein in each case the

This degiantlseguencemnbemprses lgss than 20mwlteratidns; lessithantebot 15
bindirJIIBlANS:;Iess than, aboyt 10 alleralions apless, han.abouts, 4, 3, 2 or 1

. @mino acid sequence alterations compared with the VH or VL domain,
speci HEid Wheféndsald aftefdtionstare Hidda in Bne oF iisrke franeiork Yegions

partizand/osonerrinere CPRs; i) @specifishindisgiaemper havingan. o
ntibody antigen-binding site which competes with the C1-3 VH domain
moLeeubbRiig 8 ShaPoBhy ST ARSGEEDSelTs AUGERS AeidgRarally

speciisolatéd; enceiling anantibody\it vatiable complementary to a
particular spatial and polar organisation of the other member
of the pair of molecules. Thus the members of the pair have
the property of binding specifically to each other. Examples
of types of specific binding pairs are antigen-antibody,
bictin-avidin, hormone-hormone receptor, receptor-ligand,
enzyme-substrate. Thils application 1s concerned with

antigen-antibody type reactions.

Antibody molecule

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

Antibody fragmenis which comprise an antigen binding domain

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

It is possible to take monoclonal and other antibodies and uss
technigues of recombinant DNA technology to produce other
antibodies or chimeric molecules which retain the specificity
of the criginal antibody. Such technigues may involve
introducing DNA encoding the immunoglobulin 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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domain (SEQ ID NO: 1) and/or VL variable domain (SEQ ID NO: 3)
disclosed herein. 14 in a further aspect, there is provided a
pharmaceutical composition comprising as active principle a specific
wioindiagemsmber as defined above in an effective amount, ircoogrvctom 196
with a_pharmaceutically acg:{gé?blr? excipien-.. Also disclosed.is nucleic
cot

instangsy 9 genefdryidolated 4 aVH EDRof Y1 “CDR s@quence
hybridhselosed hierein, especially aMilGDRsetected from SEQ H3 Noso16¢11
, and, 12 or a Y. CDR selected from ID,Nos 13, 14 and ] L

we ge%%%e?a%@t \f]é) {7HOCD%{°§ %Ea%ﬁ)ﬂ%%% fLZY.DAElg(})lx dtllgac}rosoe“"d v%gg:]]éqsét cell
alter tramsioimed mathepecléitiacia vf thednvdrtion! Alsddiseiesed is a method

of production of an antibody VH variable domain, the method including
causing 20 expression from encoding nucleic acid. Such a method may

As anbHsHSS cGRrin hBSEEel s indet Conbitidng forfrottikfon "oFsaid ™™
" ant 1 eediDody Md vasiablendomaim Aralageusmethodssor eradictiomyof V0L

. variaple domains and 25 specific binding members_comprisi VH
e T N 6" al G CIGSE U A O ot ot ety
ant igeonpristiasteipot isolaticrhand/er ipaificaton ebthelgrodiict 30 Ahus,

tnis Method of nroduction may comprise farmulating the prodyet, into a1 1 gi ng

composition including atleast one additional component, such as a
any pphaprREbUfCARRECETABIcEXCIFBAT REVARY 20605/0984539 domalin,
whethggrﬂgﬁgg%yyggliﬁglly or partially synthetic. Chimeric

molecules comprising an immunoglobulin binding domain, or
egquivalent, fused to another polypeptide zare therefore
included. Cloning and expression of chimeric antibedies are

described in EP-A-01206%4 and EP-A—0125023.

Tt has been shown that fragments of a whole antibody can
perform the function of binding antigens. Examples of binding
fragments are (i) the Fab fragment consisting of VL, VH, CiL
and CH1 domains; (ii} the Fd fragment consisting of the VH and
CH1 domains; (iii) the Fv fragment consisting of the VL and VH
domains of a single antibody; (iv) the dAb fragment (Ward,
E.S. et al., Nature 341, 544-546 (1989%)) which consists of a
VH domain; {(v) isclated CDR regions;: (vi) Flab')2 fragments, a
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 antigen binding site {Bird et
al, Science, 242, 423-42¢, 1988; Huston et al, PNAS USA, B85,
5879-5883, 1988); (viii) bispecific single chain Fv dimers
(PCT/US92/08965) and (ix) "diabodies", multivalent or
multispecific fragments constructed by gene fusion

(WO94/13804; P. Holliger et zl, Proc. Natl. Acad. Sci. USA 80,

6444-6448, 1993Y. Fv, scfv or diabody molecules may be
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These and other aspects of the invention are described in further detail
below. TERMINOLOGY 5 Specific binding member This describes a
member of a pair of molecules which have binding specificity for one
wanathersiie members of a specific binding pair may be naparathssiegved oo
..or wholly or 10 partially synthetically pr duch. One member of tge air of
stant S e i A o sitace, 61 B ARG SpEEToamy e
the Vioamd iSthelefarenconiplerientary teh partictilat spatidliaricepblar 14,
1239- 5930158408 o1 Ing,oinglJuenbes alihepaliotmglerylen, s 18
members of the pair have 15 the property of%lndlng specifically to eac
CH3 dejiRer: Exanflés Coftypaa st specifitbifding bairsaresntigea-antdddy,
3055~ higtin-aviding )hormone-hormone receptor, receptor-ligand,
enzyme-substrate. This application is concerned with antigen-antibody
type reactions. 20 Antibody molecule This describes an immunoglobulin
Where whethecndturakorcpartkyicrs wholly isyntheticalysprodueed- fhe tern also
conveSEYEISANY opentide or protein comeyising an-antibody, binding dlomalp.
25 Antibody fragments which comprise an antigen. mcﬁng domain are
in a syehedsyral, serie PR, Tk and-diabediBs nit fsopéssibleno talke
opinidnonaclenakand other antibodies and use,; technigues of recambinant
. DNA technology to produce other 30 antibodies or chimeric molecules
chemicahil refir Hdtspedificty 'ofthé Gritital dRBbIdY, StcrPiéhRiGuesinay
bispedivalve dntrodueing R2bdrenceding the dnswinaglobalin vagiableaegion nar
SCFvV cgg% ngnpé%rggggad’g}ég&t%r{@lr%rﬁ r%qgogg (gf[e)agi)dno,f al?s ing conly

variable domains, potentially reducing the effects of anti-

-idictypic reaction.

Bispecific diabodies, as cpposed to bispecific whole
antibodies, may also be particularly useful because they can
be readily constructed and expressed in E,coli. Diabodies
(eand many other polypeptides such as antibody fragments) of
appropriate binding specificities can ke readily selacted
using phage display (WO%4/13804) from libraries. If one arm
of the diabody 1s to be kept constant, for instances, with a
specificity directed against synaptophvysin, then a library can
be made where the other arm is varied and an antibody of
appropriate specificity selected. Bispecific whole antibodies
may be made by knobs-into-holes engineering {(J. B. B. Ridgeway
et 21, Protein Eng., 9, 616-621, 199%) .

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 antdgen. Where an antigen

is large, an antibody may only bind to a particular part of
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antibody to the constant regions, or constant regions plus 35 framework
regions, of a different immunoglobulin. See, for 15 WO 2005/095453
PCT/GB2005/001190 instance, EP-A-184187, GB 2188638A or
wibReAs2894800. A hybridoma or other cell producing an antibedyasaysbeot1so
» | to genetic mutation or gther changes, which may or may not alter
che afr?e? g iné%eééegiﬁ%ﬁy o ohtin ?%%5pr%’éu§*e’ RS antibBdiel chie
bindingodifed ifamimber stwaydethecteron antibody molesule® sheuld be

varial6DBSHUed asLovering %n)éoip%ific_egingmgaglgmgg&}g)r fz‘f’Q%{%‘Qﬁ% having

an antibody antigen-binding domain with the required specificity. Thus, 10

cons L §E R toberd affiBidy fragnfeérié arriderivativesininélagimgb angi ing
doma 1 polypeptitlecorprising:animpmungglobidin:binding domain,- whether 1,
ral or wholly or partially synthetic. Chimeric molecules comprising an

and al?r%n%u%o%?o%ul#%ﬁfﬁgﬁé domain; 8?}%jq%iv%ﬁ§rﬁf’fﬁsé8% another
polypeptide are therefore 15 included. Cloning and expression of chimeric

speciAtibodies are described in EP-A-0120694 and EP-A-0125023. It has
been shown that fragments of a whole antibody can perform the function
of binding antigens. Examples of binding 20 fragments are (i) the Fab

This reagmentconsisting-efVl, VA, Gle apd:GHL domains; (i) the Fd,fragment. .
of = Scogsisj;ing f;h%VH and, CHI domains; (iii) the Fv fragment consisting of
the VL a Q%‘ dSRaRiE 6f 4 singI@ antiBBaY: (R the dAB Fagart (Ward,

and
bindirg Stet mbNature34t, 544-5461(1989))akich consistsefn25 VH

partndomain; (wysolated CDR regions: (vi) F(al’)2 fragments, a bivalent
__fragment comprising t\'/vSo' ﬁ{rikeod Egé racg%%r?ts‘zvu SinglechdiR ViR tr9en
bindingoRelifesy(stEVERAREEHT afWH domamtdmt 2 at dpmaiparetinked by a
carridqepidedinkenwdich allgwsthedwo i yhich 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 memker 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.
Isolated

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 prresent invention.
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domains to associate to form an antigen binding site (Bird at 30 al,

Science, 242, 423-426, 1988; Huston et al, PNAS USA, 85, 5879-5883,
1988); (viii) bispecific single chain Fv dimers (PCT/US92/09965) and (ix)
wsliabogiess multivalent or multispecific fragments constructetr ey ges®e1 150
fusion (W094/13804; P. Hollifer et al, Proc. Natl. Acad. Sci. USA 90, 35

Membe 5496448 TI0S). BGLECEY OF difbodyAfioRtufd ey bet 16 Wofree of

ma t e r 2OD5/095453 PET/GB2005/004190 rstabilised bythedncorperation of
(Y. Reiter at al, Nature

isulphi ' linking .the VH VL damains (Y. F Nature
other 10, TR e ho H e TS e kS
in thgys dokvdinimap alsobasnade ¢8. HusatalvCanoeeRes. 156 yHiich they
are p395Br306L,1996)Where bispecific %@pdg%%ermg%g%%@%% may

be conventional hispecific antibodies, which can be manu‘actur'edL ina
recomPLpRRF 0Py s TROTEPIm. ﬁﬁéWiﬁfﬁ@ij%EuYréﬁfclOCGpiﬁi@n‘Bi?ljféchnol.
Membe As 4466449 (1993)) ~e.0e piepansd ebemically.Qt framrhyhrd %&QEQO%&
... crmay be any.of the bispecific.antibody fragments mentioned above.
ad] Wﬁéﬁo)él%gs an (islcF\g/DcraﬁP bé %%ﬁ%ﬁ%c?e%r\%ﬁ%gﬁt &% Ft 7&4iBn Ssing oty
examplaribbie demains p@téﬁti@l@mm&jngamena’ﬁe@_zs mf’r_a;mtigba iﬁ&dﬁypi@r.
otner E3CA% Rispecic diatiadigs-as pppased (o Dispegfie whole antibogles.
‘ may also be particularly useful because they can be; readily cons_tructed
TrEnoRIENStesSéd it EicdH. Didtssties 20 @hdmany btier pblpeptides such
acc:epm@iwﬁ@@@%‘ﬁ)@lﬁﬁﬁ@ﬂ@{/@ rg'sﬁ‘éﬁ@% SP@?%@Q%%%?@ sbeo':“?ad”);
selected usin age display (W094/1 rom libraries. If one arm o
Eheranie dia%@&acyré%)%elg&éiﬁflgoﬂ%ﬁﬁ%r fﬁ%@farg&%, Gt Specifiedy diécteer
naturagainstsymaptopiysis, théntalibraty cabus eukaryotic cells (e.qg.
CHO or NSO (ECACC 85110503) cells, or they may be (for example
1f produced by expression in a prokaryotic cell)

unglycosylated.

By "substantially as set ocut™ 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 regions of which
the sequence is set ocut herein. By "highly similar"™ it is
contemplated that from 1 to 5, preferably from 1 to 4 such as
1 to 3 o0r lor 2, or 3 ocr 4, amino acid substitutions may be

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

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

Interest. 4th Edition. US Department of Health and HBuman
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25 be made where the other arm is varied and an antibody of appropriate
specificity selected. Bispecific whole antibodies may be made by
knobs-into-holes engineering (J. B. B. Ridgeway at al, Protein Eng., 9,
weilHEDd5453996). 30 Antigen binding domain This describesghe/gathef@aiog
_antibody molecule which comprises the area which specifically binds to
Servighf is %ple%tﬁﬂgfbtﬁﬁrt%?e&ﬂe&fan BAtigaY AHhe GnHntiged 35 is
Intertarge,(angntipodymay optyehindio ecpadicufarnpart @b d-WQsing any
gogg/0i9r15453 PCT/GB2005/001190 the antigen, which part is termed an
epitope. R antigen binding domain may be provided by one or more
antibody variable domains (e.g. a so-called Fd antibody fragment
variaf98Sisting of a i domain) , Preferably,.an, antigen binding 5 domain
comprises an antibody light chain variable region (VL) and an antibody
from RRYvY BRAINVATAE réGoR R YSShEEHENL 0 This ey FETIgéd 1o FofefRy’
be a Higmsiteation rewhighieneimemben of aspecitic hinding: paik yyllHiotshow £
fnown Xt%%nificqﬁnt Tedirgl%tq molecules 5%er than its specifi indjng s
partner(sy.“The term s also applicable WhEfe8 Y ah &itigeh” bmding =+
(e.g.dOnTEIN isspedific forta particedariepitope whichriscl5 earriedvay aaiuinber
doma1 RL2ANGENS,IN WIGR cgge dhe epesific BINAIG MRSt caining e
antigen binding domain wi be ™ able fo bind to the various antigens
techngamying the epitope. Typically, specificity may be determined by means
of a binding 20 assay such as ELISA employing a panel of antigens. A
specific binding member according to the present invention ma
At et

For <sinise SRAMophySh or REGAUE SETAE Sels And not edhal S8R

describe methods of producing reperteocires of antibody variable

searc

domains in which consensus primers directed at or adjacent to
the 5" end of 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 a2 CDR3. Marks et al further describe how this
repertoire may be combined with a CDR3 of a particular
antibody. Using analogous technigues, the CDR3-derived
sequences ¢f the present invention may be shuffled with
repertoires of VE or VL domains lacking a CDR3, and the
shuffled complete VH or VL domains combined with a cognate VL
or VH domain to provide specific binding members of the
invention. The repertoire may then be displayed in a sudtable
host system such as the phage display system of W08%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 combinatorial techniques are also

disclosed by Stemmer (Nature, 1994, 370:389%-391), who

describes the technigue in relation to a B-lactamase gene but
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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 members of the

wipveienR:9 nucleic acid encoding such binding members, 3&wk2005/00119
rally be in accordance with the present invention. is WO

ener , :
obser iy ibeAs T PCTIBRLVBS/GOTLIT MBRbES ant IdERHEd Wil beree

antibotistdstantially free of material with which they are naturally associated
such as other polypeptides or nucleic acids with which they are found in
their natural environment, or the environment in which they 5 are

A furhrepared-@sgadalveulivie -whearsuch: preparatioN s by réGombinart DNA

carryieehnolegy practised in vitie or in viver Mﬁénll‘?{x?eﬁ{‘&’i%d@!&%‘ﬁdfﬁ%ﬁgﬁ

formulated with diluents or” adjuvants and still for practical purposes be

mutagenfgiey Sfor B%amplethEsmertissTsSril \HorAfdy be MixetPwiA dgetatin or
generdfeothet sarriers ilwseadito ecoat microtive-platesforusedrin. such =

immunoassays, ot will be mixed with phar uti cally acceptable
e ars or u%%fé) \?V#enyuz]%%am (ﬁggﬁgosi c?& eréﬁ%cSpggi%fbiéﬁﬁg'
Sci., niéhbe?s mdy’ie ghRosylatdd, ettt manmratyporby syStems of

heterologous eukaryotic cells (e.g. 15 CHO or NSO (ECACC 85110503)

cells, or they may be (for example if produced by expression in a
AnothgfoRayolie cellf thgRicosymted eBy Msubstafiiafy As'set sueTieBimeant

CDR rdbabthe refevant .20 DR erdH ordcdomain of the inveption Wikl beseq
by Bafhus' J2CTICR PTIUNY Biplar fp, P sHEGTed 1R91ONS SLIMEN - 3500-

3813} and Schier et al (1936, J. Mol. Bioi; 263:551-567} .

A1l 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 cof the

invention using routine methodology in the art.

A further aspect of the invention provides a method for
obtaining an antiboedy antigen-binding domain sgpecific for the
synaptophysin epitope YPFRLHQVYFDAPSC, the method comprising
providing by way cof addition, deletion, substitution or
insertion of one or more aminc acids in the amino acid
seqgquence of a VH domain set out herein a VH domzain which is an
aminc acid sequence variant of the VE domain, optionally
cembining the VH domzin thus provided with one or more Vi
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.
Said VL domain may have an amino acid sequence which is

substantially as set out herein.
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the sequence is set out herein. By "highly similar" it is contemplated that

from | to 5, preferably from 1 to 4 suchas 1to 3 or1or 2, or 3 or4, amino

acid substitutions may be 25 made in the CDR and/or VH or VL domain.
woheostepeissre for carrying a CDR of the invention will genemdly/bexéami190

antibody heavy or light chain sequence or substantial portion thereof in
An analtiehgte CORIS deatedat 850 Rictiohcdirespondity O tHEEDR of

sequer[@éu%l‘%iz'gi%vﬁ andavk antibedy vasiable demains ereodetibynad
rearranged immunoglobulin genes. The structures and locations of

with 4R iHodleB@in'variilig dbiains may be determined by reference to
(Kabat, E.A. et al, Sequences of Proteins of Immunological 35 Interest.

....Ath Edition. US Department of Health and Hyman.19 WO 2005/095453
A fur BEI/C:aﬁf(?(fglofﬁlg%esgﬁ/l%é}g%%%ﬁgn updates thereof, now available
prepaohihea|rmeret {Atp Himeiurd briecawusRref fird fRabat" using any

synapSEBILLERYing). ;5. ariable,domaips-emplayed in the invention may be
obtained from any germ-line or rearranged human variable gqgmain or,

(2) Py o & Sy Athti Varblé BBATR based oM tonsersus satuent st

uences o
a vH &Bewnhumanvasiable-domains.dt CDR et uenceof the inventionr (é.gck

o CDR%) ay be intr,ogrtlj_ced into a repertoire of variable 10 domains lacking
& CDRZ @B O?e]?g.gcﬁ?e%]), using recombinant DNA technology. For example,
(b)  Marks et ab(BioiFechrpiogyy 1092711017 79983y rdestibelmefiods of

encodPi? uaczjlngiﬂﬁ%%ﬂ%&?dms%%@'g}’ev%%@@agéfjagm%jr@ 4n whichy ¢
consensus primers directed at or adjacent to the 5' end of the variable

hereigofitain aréd afdbded WrbohftmEtisA RitALEHsensas HHmés1o the third

inserfifamewark regioncefirnan:i Vil ganes o prpdde airepertoe:nf \id
“variable domains , - . :

provide a product repertoire of nucleic acids encoding a VH

domain;

(c) expressing the nucleic acids of sald product repertoire;

(d) selecting a2 specific binding member specific for

synaptophysin; and

(e} recovering said specific binding member or nucleic acid

encoding it.

Again, an analogous method may be employved 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 to 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 regions, together with

their intervening framework regions. Preferably, the portion
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lacking a CDR3. Marks et al further describe how this 20 repertoire may
be combined with a CDR3 of a particular antibody. Using analogous
techniques, the CDR3-derived sequences of the present invention may

whestuffledswith repertoires of VH or VL domains lacking a &3 anghkthess
shuffled complete VH or VL domains combined with a cognate VL 25 or

WL R GorafiT 5 roide SpaGific Biding eRberd bRte Gevéittioh. Thethe
firstrepeitdireimay theareddisplayegiibres suitalles bestsystemgucheas the

. ; phage disp ay system of 2/01047 so that suitable specific binding

N s members r%ay beeesegql'égtsegdv.qi: arg’ﬁgr 5%e rrﬁgﬁ 28nsief of“ﬁgmNarﬁﬁﬁfWgnal
50% ofroRi 209 Mditiduar 30enembers apwards Aad Exampld froes 1664e 108 or

the n1EROMmambers. Analogpus.shultiad e sombinalarial leghiiaygs are also
disclosed by Stemmer (Nature, 1994, 370:389-391), who describes the

the Vrtiiqfe FPRAaforr e’ a Bolakisifgse Yereobies( W e 28051698453 th
natur PUNGB2006/0011 90 .abservesithat the approach mayhe usgdforthe
const eggriagirg)no%f gntibo%ies. further alternative is to generate novel VH or
regions 5 canying a COR derted S8 Gérices of thE ifv&tidtusing

inveniandomantitagenesiont dnenr mode selectedelsand/or YAgenesito the
: ' jons within jre yariahle domain, Such.a_ technigue is
e by Crany Bt & (1967 Ploc Had Aoad- Loy TS
introdyomy 6-8586); WHd 856d BHORPIENE FOREEO Arctherietiod which s -

other manbewsed:isto direskmutagenesis ta GRDRtegions of VH:on VL genes.

fo - Such tech%ﬂue are disclosed by Barbas et al, (1994, Proc. Natl. Acad.
008t UK 1380838 £3) dnd" 8Eniet Btk {1896, WMalt Bigl, protein

5eque68H5I66 R 15y 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 specific
binding members comprising a pair of VH and VL domains are
preferred, single binding domzins based on either VH or VL
domain sequences form further aspects of the invention. It is
known that single immunoglcbulin domains, especlally VH
domains, are capable of binding target antigens in a specific
manner.

In the case of eithex of the single chain specific binding
domains, these domains may be used to screen for complementary
domains capable of forming 2 two-domain specific binding

member able to bind synaptophysin.

This may be achieved by phage display screening methods using
the so-called hierarchical dual combinatorial approach as
disclosed in WO082/01047 in which an individual colony
containing either an H or L chain clone ie& used te infect a

complete library of clones encoding the other chain (L or H)
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All the above described techniques 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
waf 1hexdesiyention using routine methodology in the art. A fydhat gsRe6h 106
of the invention provides a method for obtaining an antibody
and thearﬁf@%‘hlﬁihﬂﬁlgtd’é’rﬁ%ﬂ?éﬁeﬁﬁé’ for'the NhaptophySREsitope
sezecte\ﬁngRLkl&dz\?%EQﬁcPeSfim methed comPrising 25-RrOVHiaG bs(wata% ok
ition, deletion, substitution or insertjon of one or more amino acids in
those (RESTINEE S0 SRR bre Orer UF Homah S6t QRERS VI dBtren
disclosghichis Maramirgaeitl seguence variant of the VH domain, optionally
combining the VH domain thus provided with one or more VL 30 domains,
and testing the VH domain or VH/VL combination or combinations for to
Speci figefifE specifEbinting membePSF & ahtiBERFEREGEN Bidirg 6Rain
comprisPegificiforaynaptophysin. :3ajd M. demainlnay haye ag-aminoracid
sequence which is substantially as set out herein. 35 21 WO

examp L &gk /g5 A5 PET/BB200%/G01T50' %Ah dhalogous metHolmay ba'c t©
antibod@mployed innhich one Oranared segueaceivariants aba Mimdomain or Ci

. disclosed herein are combined with one or more VH domains..5 A further
Chalns’as%é%%%f <_ﬂgeﬁ"l%vglr}ftich:n p%gvsfdes\g mgt%iog 6¥’pr3p§ r?gcézs;b%cﬁi};nﬁfm ing
member rhamper speéifit o Bypaptophysht viilichanbiddadorpisds: (gyminal

end to PIOYIdNg @ starting repertaire of Huclsia acids.encoding, & YH-domain
which either include a CDR3 to be replaced or lack 10 a CDR3 encoding

from an¥git i) ombinty 8aid repBrtoir@nith Edencrfudiéic acil! and any

of the isotype sub-classes. Fc regiloras such as Anab and Anac

as disclosed in W0S89/58572 may be employed.

Specific binding members of the invermtion may be labelled with
a detectable or functional label. Detectable labels include

radiolabels such as %7 or °°7

c, whick: may be attached to
antibodies of the invention using coriventional chemistry known
in the art of antibody imaging. Labels also include enzyme
labels such as horseradish peroxidases. DLabels further includs
chemical moisties such as biotin which may be detected via
binding to a speclfic cognate detectmble moiety, e.g. labelled
avidin. Preferablv the labels include fluorescent labels such

ag FITC.

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

animal subjects, preferably human.

Accordingly, further aspects of the -invention provide methods
of diagnosis ceomprising administraticon of a specific binding
member as provided, with one or more reagents e.g. conjugated

to & detectable label such as FITC. The specific binding
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encoding an amino acid sequence substantially as set out herein for a VH

CDR3 such that said donor nucleic acid is inserted into the CDR3 region

in the repertoire, so as to 15 provide a product repertoire of nucleic acids
wenmosing«asVH domain; (c) expressing the nucleic acids of saidguadssn 9o

repertoire; (d) selecting a specific binding_.member specific for )
mempe @%a%&?mw A 26 (e fecoveling Laid SpetiticBinding HembeF Bt
and relrucléie acidtentoding iteAgaih ansdrralogous smnethodwmay bewsmployed
bioosieiQ \I\_[IQI(S:Q ae\_/L CDR3 of the invention is combined with a repertoire of
g ucleic 25 acids encoding a VL domain which either include a CDR3 to be
replaced or lack a CDR3 encoding region. Similarly, one or more, or all

rurtheANEES,CDRs mayibg grafted,infaa repsricle of MH,grYL domainswhigh
. are then screened for a 30 specific binding member or specific binding
compr i ShBhpTE specific *fot SYnaptdbHiRTT A Sthstatidf partbRtiEn 2
providdmmyneginbudlinvaralle dermaini wilbsemprise-ateastthethreeaCDR
.reggo:{lr?&go ether with 35 their intervgnin% fﬁamework rejgion . Prgggerably,

SPe L S aHioh 22 5005/095453PETIG 57001190 will als6 include at
member |gasttaizoutB096 af bither of betmefithes fistand fourthdframeniork tion,

for exdROI0DS; the, 5% being the Loterminal 50%;of the first framework region

and the N-terminal 50% of the fourth framework region. Additional
pharmagadiehiesd- at S N-tériiinaf BF B tetifinal e A B i stlsstaital et of 1 ¢
bindindheaariabledemain may-he thase retinarmalhragsaiated avith priadurally
occurring variable domain regions. For example, construction of specific
binding members of the present
Clinical indications in which an antibody to hepatic stellate

cells may be used to provide therapeutic benefit include any
condition in which liver fibrosis has pathological
conseguences, for example in hepatic conditions such as viral
infections e.g. Hepatitis and alcohcl misuse. The specific
binding memper as provided may also be used in direct
treatment of liver fibrosis via passive immunisation of human

anti-stellate antiboedy or antibody like structures.

Anti-fibrotic treatment in accordance with the present
invention may be used to provide clear benefit for patients
with liver fibrosis. Anti-fibrotic tremtment may be given by
injection (e.g. intravencusly) cor by local delivery methods.
The specific binding member as provided may be used to direct
the delivery of pharmaceutical composiit-ions to the target

hepatic stellate cells.

ARlternative formulation strategies may provide preparations
suitable for coral or suppository route. The rcute of
administration may be determined by the physicochemical

characteristics of the treatment, by special considerations
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invention made by recombinant DNA techniques may result in the 10
introduction of N- or C-terminal residues encoded by linkers introduced to
facilitate cloning or other manipulation steps. Other manipulation steps
wipeludedhgantroduction of linkers to join variable domains of¢hig;Eneatien o
to further protein sequences including immunoglobulin heavy chains,
for the o395 \aridifle BBMAMS Hot Examiilé iR the Prodddtioh'srdianodies) or
effectsprotein labels as discussed in more details below. Although in a preferred
aspect of the invention specific binding members comprising a pair of VF.
and VL domains are 20 preferred, single binding domains based on either
In accoVihor¥l wdémalhse quericastfornivitinthed aspectspfthe ingadrtion. Iti s

providcknNQWn that single immunaglobylin demains..especialysyH, domains.are

; capable of binding target anygens in a specific manner. 25 In the case of
is prefgpRériof the singlekpafiPspecifie bindifd *aomains tRBSE86mains niay be
veing suged to sereendossemplementary rdomains-capable of Jarmingsaefit
two-domain specific binding member. able. to bind synaptophysin. 30 This
may be B Be by e SbIay sc ey Heh et By e
actual sowcalled hibrarchidad dedl combimatotiakapproacteas: disclesed in
adminiSWIO%%O‘WWM“&ggp%wd&wde%c%gwr@n%ang gifherag Her k..

chain clone is used to infect a 35 complete library of clones encoding the

is belngthereR&RA(L oM 23 WO 20057095453 POT/EB 2005700 PRI Sriththe

on dosakpsulting, twoschainrspecificsbindiy-menberiis-selecteg dn aegordance
. with phage displa technigues such as those described in that reference,
practitilmgefga,'rﬁ&ﬁie %t gp medical doctors. Appropriate doses of

antibody are well known in the art; see Ledermann J.A. et al.
{1991) Int. J. Cancer 47: 659-664; Bagshzmwe K.D. et al. {(1981)
Antibody, Immunocconijugates and Radiopharmaceuticals 4: 815~

0z2.

The precise dose will depend upon a number of factors,
including whether the antibody is for dismgnosis or for
treatment, the size and location of the mrea to be treated,
the precise nature of the antibody {(e.g. whole antibody,
fragment or diabody), and the nature of any detectable label
or other molecule attached to the antibody. A typical antibody
dose will be in the range 0.5mg - 1.0g, &nd this may be
administered as a bolus intravenously. Otther modes of
administration include intravenous infusion over several
hours, to achieve a similar total cumulative dose. This is a
dose for a single treatment of an adult patient, which may be
propertionally adjusted for children and infants, and also
adjusted for other antibody formats in pxoportion to molecular
weight. Treatments may be repeated at dazily, twice-weekly,
weekly or monthly intervals, at the discxetion of the

physician.
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disclosed in Marks et al, ibid. 5 Specific binding members of the present
invention may further comprise antibody constant regions on parts
thereof. For example, a VL domain may be attached at its C-terminal end

wio 2entieedy light chain constant domains including human Gxot86esd01190
chains, preferably Cx chains, Similarly, a specific binding member based

B Lurtisnn, FerGofaid My BE B2ttt d FHs CleMTingP et 1® lfor Bart of
otherwasdmmunagiobukhcheawychaihrderev/edi fromiany aatibody isotypee.g.

19G, IgA, | nd.IgM and the isotype sub-classes. Fc_regions
e on e A i Lt T8 S detibbod i SIOSGISBETA ey e o £
appropphileyedrSFesiia binding members of the invention may be labelled with

a detectable or functional label. Detectable labels include radiolabels
such as 311 or 99Tc, which may be attached to 20 antibodies of the
AT ant R RAUSTTY cBNVENTSIT Ghemmighry KAofRP T tHeat Bf ahtibbaly
inventimaging. 4 ahelsoalse inclide enayme dabels such ashorseradish . su ch
ergxidase. I,c[abels further ingwgeaggemical m%igties su[c[h as biotin which
a

antibo n¥ay bé Uetectad Vid brﬁﬁgieng toa spe&ﬁg acggnate detet %fréi" W&%ty, e.g.

short labefletiZ®:avidin. Preferably the labels include fluorescent labels such as
FITC. Specific binding members of the present invention are designed to
__be used in methods of diagnosis or treatment in human or 30 animal _
Speciisghiechs!igteferablyhiiman. ACBoRTgf furtheF 88pests ofthe iMdéritiony
be admprawderaethods -etdiagpgsisccamprising administatiopofospeaifie
, binding member as provided, with one or mare reagents e.g. conjugated
which Ba CRBEAEADIE DA Sich A€ FFREPTRE Spediic BIRting 54 WO o
specif2006/095453 REMHBEB2005/001190

Thus pharmaceutical compesitions according to the present
invention, and for use in accordance with the present
invention, may comprise, in addition to active ingredient, a
pharmaceutically acceptable excipient, carrier, buffer,
stabiliser or other materials well kXnown to these skilied in
the art. Buch materizls should be non-toxic and should not
interfers with the sefficacy 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 in
tablet, capsule, powder or liguid form. A tablet may comprl se
a solld carrier such as gelatin or an adjuvant. Liguid
pharmaceutical compositions generally comprise a liguid
carrier such as water, petroleum, animal or vegetable o¢ils,
mineral oil or synthetic oil. Physiological saline solution,
dextrose or other saccharide solution or glycols such as
ethylene glycel, propylene glycol or polyethylens glycol may

be included.
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member as provided may be used in the development of a rapid and
reliable test for 'liver fibrosis calls derived from biopsied tissue. 5 Further
aspects of the invention provide methods of treatment comprising
wadministation of a specific binding member as provided, plranaesutioa 190
compositions comprising such a specific binding member, and use of
such a specific binding member in the manufacture of a medicament for
For intadmiistratiam lo-foi @xamplein gsmethod eftmakingsa heedi¢ament or
. . pharmaceutical composition comprising-ff lating the specific=binding
atfiic rﬁ%rﬁibé%r%ﬁitﬁ“élcplh%erm%% ﬁ%%%ﬁ{yéc?é%g‘[]éb e%%?&p%g &F%%a%cl%di%ations
parentanaghivharcantisodyetodmisaitsstefate 15 cels atay Be used 6 Brovidese

ana nadherapeyticbengfit include any: condition-nhich Jliver filrosis has
pathological consequences, for example in hepatic conditions such as

relevanf 4 hidctiohs'el§. AEpafitis alid dcGhoinistisB L FRE Spedific “Birdifig

solutidnemberas, provideskmay also bedised in dieect 20reatmentzof livesdi um

. ibrgsis via passive immunisation of human _anti-stellate_antibody or
SRESE o et At el Sttt b o e S
Injectipresent imentionhay be esedid provide cleaf benefit for patiehts 25-

and/or W g¥era@%[9§i§v@@tiﬁ@¥°ﬁ% tregtment may.be giveniby. injection (e.g.
intravenously) or by local delivery methods. The specific binding member
as provided may be used to direct the delivery of pharmaceutical

L compdOMmpPesitigns tathestarget: bepatie stellate cells. 30 Aliemativefermulation

.. strategiss%may rovide preparations suitable for oral or suppository route-
other GIEAINRECH adthiSialo Moy B BRtannind By IHE PhySiothemical
dependaharaeteristics: otthecti¢atomento bip specid cedsidefations treatments

may include the administration of suitable doses of painm
relief drugs such as non-steroidal anti-inflammatory drugs
{e.g. asprin, ibuprofen or ketoprofen) or opiates such &s

morphine, or antl-emetics.

The present invention provides a method comprising causing cor
allowing binding of a specific binding member as provided
hersin to synaptophvsin. As ncted, such binding may take
place in vive, e.g. following administration of a specific
binding member, or nuclelc acid encoding a specific binding
member, or it may take place in vitro, for example in ELISA,
Western blotting, immunccytochemistry, immuno-precipitation or

affinity chromatography.

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

diagnostic interest.

The reactivities of antibodies on a sample may be determined

by any appropriate means. Radioimmunoassay (RIA) is one
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25 WO 2005/095453 PCT/GB2005/001190 for the disease, to optimise
efficacy or to minimise side- effects. In accordance with the present
invention, compositions 5 provided may be administered to individuals.
whomnistason is preferably in a "therapeutically effective amouagzdkiser 190
being sufficient to show benefit to a patient. Such benefit may be at least

possibidimblioratRAroraIeastoone Sfmpicna ThedstuaPafbtift atimiistered,

unlabelanRgiratgrandimereeurse of 16-agméistiation vilbdepend asithe nature

and severity of what is bemg treated. Prescription of treatme t &
the antihq&dns gﬁ%@a@@%‘%@ 2 ithin the reszlt){r%blfet@ of ger?%rgl i

unboundprastitiorerszant other anedioal ddctoes] Approprateadoseseaf antibedyc
the ant%rae g el “Q%’quf‘éf{%é%%a” PGE H?&Fé%%énekﬁ'e}é (1991) Intnd.

ncer Bagshawe K.D. et al. (1991) Antibody,
test Salmhanéé@njugaﬁs@rﬂi@%\@l@pf?arﬁa%%%al‘é%bl@@?f?h%kﬁeuse

antiboddpse willdepend upor anuBbek of facigrsn 20 mw%m@é@emm
antibody is for diagnosis or for treatment, the size and Iocatlo he Clarea

non-raghrhrédfed thed5ReisE Tidtdré BF e Rnfibod (g W &%ea
to a rdfagment exdiabolly), anﬁkihermtun&&:af:amysﬁeteﬂ&btedabeieoa other

c luoroc{ﬁ% C%(ﬁ:ule a%ac%%d %o C;[he ntlbod Aétyvpicq,! aQ%ggq% 25 quFS\gLIIaQee@

range “this ay be administered as a bolus
absorplintravenoushL Seﬂirferm@méﬁ@cﬁﬁmratlo%qhél@l}éeﬁntravenous

f1uoroéﬁfym0!%fc§%v£éa%bg%%&e&Qh'e\&@&é%%retot%!wm@%g@ﬁe

his is a dose for a single treatment of an adult patient, which may be 30
and Te’ﬁép&ﬁf@)naﬂ?%ﬁfﬁé@ 6T CHTRAER T s, itk 386 adjusted for
a4 amindther-agtibedy formats in proportion to molecular

Other reporters include macromolecular colloidal particles or
particulate material such as latex beads that are coloured,
magnetic or paramagnetic, and biclogically or chemically
active agents that can 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 change colours or cause
changes in electrical properties, for exampie. They may be
molecularly excitable, such that electronic transitions
between energy states result in characteristic spectral
absorptions or emissicons. They may include chemical entities
used in conjuncticn with biosensors. Bilotin/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 guantifiable absolute or
relative data of the relevant antibody binding in samples

(normal and test).
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weight. Treatments may be repeated at daily, twice-weekly, weekly or
monthly intervals, at the discretion of the physician. 35 26 WO
2005/095453 PCT/GB2005/001190 A further mode of administration

wenployssgecoating of, or otherwise incorporation into, indveettirgseicesso
for which the optimal amount of antibody will be determined by means o f
The PreERopraakperimeits s R Infissdy niolédife fit sémersietdrméd
bindinemiadimens ok therdénventiansisa: monpraerc fagmestssuchias &(ab) or
scFy. Such _antihgdy. fragments may have the advantage of a relatively
om0 ShbEie bieding fembEe SFinG S IFas dio i
level gsuahl/iperadminstedbinaheommrofey pharnsacarticalféombposifiony
membe r YWUCH MAY, cQmprise & least one gompengnt in.addition o the. specific

binding member. 15 Thus pharmaceutical compositions according to the

assay . prdddnt FRANEEN "aTd fordde Mracddraané&nithithe PreSént>fiEhtion,
from uiBay:6aMprisegismdditiento active ingredient -a: ipharmacepeaky

o 1ecu:ECC§Btat le eécigiep%;ccar]roie}rf Gitg)u1‘1‘erhgobset%biil?i:g)erJI*%:ac%ther n}\at%ggléslwglllr
ROWN to thoS& skifled T “the art “Stich materials sHould be hon-toxic &hd
opticakhounkhret intedere withithe @fficacysofthe activeingrediant. TAbeprecise
report SRS QI the cagler %[iQ}QSEH}atSQaH\A’H'ﬁ%%@%O%&QSJQHE‘E of
administration, which may be oral, or by 25 injection, e.g. intravenous.
detectable, and preferably measurable, signals. The linkage
of reporter molecules may be directly or indirectly,
covalently, e.g. via a peptide bond or non-covalently.
Linkage vlia a peptide bond may be as a result of recombinant
expression of a2 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 biliosensor system.

The mode of determining binding is not a feature of the
present invention and those skilled in the art are able to
choose a sultable mcede acceording te thelr preference and

general knowledge.

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

which can be detected in the presence of other unﬁagged
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Pharmaceutical compositions for oral administration may be in tablet,
capsule, powder or liquid form. A tablet may comprise a solid carrier such
as gelatin or an adjuvant. Liquid 30 pharmaceutical compositions
waenetalygomprise a liquid carrier such as water, petroleungcanipsal®o1190
vegetable oils, mineral oil or synthetic oil. Physiological saline solutiorL,

- binding, ek oF bfer ddechafible SolutidH of g U aSREAVIENE glycol,

bindipsopyene glycohorpolyethylene glyaet may B5ke included 2 W@Rping
.. 2005/095453 PCT/GB2005/001190 For intrgvenous injection, or injecti
D1 tOBE 1k BT B L oM e SotiE GTEEN S be K 6 ey ELL o

or flearenterallytacceptable aqueous solution which is pyroge n-free 5 and has
suitable pH, isotonicity and stability. Those of relevant skill in the art are
well able to prepare suitable solutions using, for example, isotonic

In tegbhRfestSUchraaBolim °ChibrkRPInjection: IRGe s Miedtivh, 1attaed
may b&iBgMS; JajgctianRreserviativesy stabilisers rhuffersnantioxidantscld: o

and/or other additives may be included, as required. A com;%osition may

Inter g adminiStERUAIENE BF Il Eombinfor With SHErEatments, &itter®
more simultaneously arsequentiallyndependert upevithe conditien tebéides
nay HEeRLh Qber eatments o, mays helude e adiinistiation; o sutable
doses of pain relle?ﬂrugs such as non-steroidal anti-inflammatory drugs
sequelgg. aspPitIbuprofén bEketbpreTer) T guiatessiich -5 MGrphine Bt
inven@DHEMENCS, gosﬂ@np@%t invention: providesra, methed gemprising
... caussng or allowing binding of a specific binding member as provided
inhibhbfgdnty sjn&sBphysinYASThdted -8GcH birfing ffay ta3EE placd i ivo,
In te€tgfollawingacminisiratioptafaespeeificei ther sequence 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 invention further provides an isolated nuclelc
acid encoding a specific binding member of the present
invention. HNucleic acid includes DNZA and RNA. In a preferred
aspect, the present invention provides a nucleic acid which
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

comprise at least one polynucleotids 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 ltself forms an aspect of the present
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binding member, or nucleic acid encoding a specific bin ding 25 member,
or it may take place in vitro, for example in E ZISA, Western blotting,
immunocytochemistry, immuno-precipita-t=in or affinity chromatography.

whe@mneyrt of binding of specific binding member to 30 synapiapse1190
may be determined. Quantitation may be related to the amount of the

inventgiftijendf iR sampie Whichnay pewt diagnestis tersstorRe

produdeactivities ohantiRediesqp-a sample:pray-he deterrpined, 35y any
appropriate means. Radioimmunoassay (RIA) is one 28 WO 2005/095453
nucleise#EEr005001780 poidibine” RauifativeaBERed AhtigeR s mixed

achiewsith unlahalledrantigem(ibe testrsample) and altowed torkinddodhe i nant
- ibody, Bound antigen is physically separated.from unbound antigen

h ik

o5 R e o i 16 & e Ao o

by exrdecBéimined. ThHe drorElantijer thereis Ftheltestshiple the fessber

may ndadigactive anfigen will bind to;the antibady. A competitive binding.agsay
may also be used with non-radioactive antigen, using antigen or an
then ugedsdife RRBSPRS Baehorter molecule. The reporter molecule may be a

10 fluorochrome, phosphor or laser dye with spectrally isolated

. absarption or emission characteristics. Suitahle fluorochromes include
e CHBTNNG  FnyCbCHN Aol TOVAS Hed, SR oLty
nucleighrembgenic.dyasiineluted di@ninobenzicine. 45:Otler réporters fnclide
inventBagramolegilar, callaidal partigles. r; paficulate material such as latex,

_beads that are coloured, magnetic or paramagnetic, and biologically or
thelir dnaiieaty etive AuBRts-that tah ety ok dndiredtiicause detectable

homogeneous form, or, in the case of nucleic acid, fres or
substantially free of nucleic acid or genes origin other than
the seguence encoding a polypeptide with the required
function. ©Nucleic acid according to the present invention may
comprise DNA or RNA and may be wholly or partially synthetic.
Reference to a nucleotide sequence as set out herein
encompasses a DNA molecule with the specified sequence, and
encompasses a RNA molecule with the specified sequence in
which U is substituted for T, unless context requires

otherwise.

Systems for cloning and expression of a polypeptide in =
variety of different host cells are well known. Suitable host
cells include bacteria, mammalian cells, yeast and baculovirus
systems. Mammalian cell lines available in the art for
expreassion of a heterologous polypeptide include Chinese
hamster ovary cells, HelLa cells, baby hamster kidney cells,
NS0 mouse melanoma cells, YBZ/0 rat myeloma cells and many

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

The expression of antibodies and antibody fragments in

prokaryotic cells such as E., coli is well established in the
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20 signals to be visually observed, electronically detected or otherwise
recorded. These molecules may be enzymes which catalyse reactions
that develop or change colours or cause changes in electrical properties,
wionesawmks. They may be molecularly excitable, such that ptectremies/ee1 196

transitions 25 between energy states result in characteristic spectral

art. aB8ErptioRs GrenissipRs Phey idiPinelitidichdhical ehtitiéd Used in

Tech n&§0BEHACHEN With higsensars: Biotinfayidin:er: biotin/steeptavigit aRdee115s

_ alkaline phosphatase detection systems may be employed, 30 The

in culjunafs génératéd BY dididtsl AMtiboREfeporter Eonjufate may e 27

opt i otséd 1o gderde guantifialile absphite Hr crelative dataehiberelemnt for
ntibody binding in samples_ (normal te 29.WQ 20 5453
Iecengctle/EBez%b’SIg%ﬁQ%X efperggrgn].’ in@ggﬁor?% séoéﬁro% gs' th{g()egu%%% a
Biotegpecific Bindngrhembekas aboVe fF mdasurigfantigert level®ina on
Biot o OMpetiien.asgay, that is to say a method of measuring the level of
antigen in a sample by employing a specific binding 5 member as
provided by the present invention in a competition assay. This may be
5uitamm@r_e»mphgsi@ahsep@ram@fzb@undxj‘ﬁ@mlurwg @@Hgﬁiiﬁiﬁl@t
reqtum_ed. Llnquggggt?orter molecule to th sgemﬂc blnglln%r:pember o)

“PPE R %"Ehfs?c% or op ca?%ﬁ%\%&é: Deturs 6 %lrlld?ﬁg s 8he possibility. The

sequeh0geportermotecuter nresadicectlyor indirgetiegenerate ndetegtablesand
enhanREE@Ably, measurable, signals, The linkage. al.reporier malecules may be
directly or indirectly, covalently, e.g. via a peptide bond or non-covalently.
appropriate. Vectors may be plasmids, viral e.g. ’'phage, or
phagemid, as appropriate. Molecular Cloning: a Laboratory
Manwual: 3rd edition, Sambrook and Russell, 2001, Cold Spring
Harbor Laboratory Press. Many known techniques and protocols
for manipulation of nucleic acid, for example in preparation
of nucleic acid constructs, mutagenesis, sequencing,
introduction of DNA into cells and gene expression, and
analysis of proteins, are described in detail in Current

Frotocols in Molescular Biology, Second Edition, Ausubel et al.

eds ., John Wiley & Sons, 19%2.

Thus, a further aspect of the present invenitlon provides a
host cell containing nuclilelc acid as disclosed herein. A
still further aspect provides a method comprising introducing
such nucleic acilid into a host cell. The introduction may
employ any avallable technique. For eukarveotic cells,
suitable techniques may include calcium phosphate
transfection, DEAE-Dextran, electroporation, liposcme-mediated
transfection and transduction using retrovirus or other virus,
e.g. vaccinia or, for insect cells, baculovirus. Fozx
bacterial cells, suiltable technigues may include calcium
chloride transformation, electroporation and transfection

using kactericphage.
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Linkage via a peptide bond may be as a result of recombinant 15
expression of a gene fusion encoding antibody and reporter molecule.
The present invention also provides for measuring levels of antigen
wairototigemploying a specific binding member 20 accordipgiig#iens/ooiiso
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
The Lrh:A56.2bIE 19, Ghopsea suitabie sr0de,aecardingstothel preferagce and
25 general knowledge. The present invention, further extends to a_specifi
R STaifale frﬁé)fﬂbé\{rjﬁ/f%ckhc(lzgr%pe ecsl%f biriding & s?ﬁ%&t%bﬁ?gin%ﬁﬁﬁ a%?ﬂis
under specific¢ binoig femiserrwhichiboth dinds:thesamtigen 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.
In ongoppaifishdiciweshebidineeimeniters may besassayed ebily 1 vitro,
integferexample by: tagding, arspecificyeperermaledide to onerkinding: cell.
member 35 which can be detected jn the presence of other untagggglhgo
Inte9 RS HosRo5433 PETRSB2605/601180 “Binding mermsei(d); 6 ehabie
prome identiieation ef-speeifics binding enemberswhich kinddhe sante epitbpe or
Standg}ggvgrla%pig uegitope. Competition may be determined for example
using ELISA" 6r fiow cytometry. J In testing for competition a peptide
fragment of the antigen may be employed, especially a peptide including

The pPBERIePS OfdRierest. AlReptideRaving the gpitape SRAUSACE BiS-0BB HF
more amino acids at either end may be used. Such a peptide 10 may be
us 09 sFid I ESHISestenlialy *6f theSpRciffed?” e¥pression system in

order to express a specific binding member or polypeptide as

above.

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

exXperimentation.

All documents cited anywhere in this specification are

incorporated by reference.
MATERIALS AND METHODS

Conjugation of peptides bovine serum albumin

The peptide YPFRLEQVYFDAPSC corresponding to amino acilds
present on the exoplasmic side of the synaptophysin protein
(Figure 1) was synthesised using Fmoc chemistry (Proteomics
Group, University of Aberdeen) and was judged pure by HPLC.
The molecular welght of the peptide was checked by mass
spectrometry {data not shown). The peptide was chemically
conjugated to bovine serum albumin (BSA) using 3
maleimidoacetic acid N-hydroxysuccinimide (MBS) (Leel V. et

al, Biochem Biophys Res Commun 2004;316:872-7). SDS~PAGE and
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sequence. Specific binding members according to the present invention

may be such that their binding for antigen is inhibited by a peptide with or

including the sequence given. In testing for this, a peptide with either

weepgueneRplus one 15 or more amino acids may be used. Spetifighirsding 9o
ers which bind a specifi ide may he_isolated for example from

nass gaggh@é%e%ﬁgé‘{/ I%Fgryyt??/eﬁarﬁq%%%%vdit %aé pg\e%ﬁ HE .d% ﬂ‘?]%sﬁregg%nt
VeyagsgveritiohT Rirtheppfdvides ahtisslatéd nneteic derl ércbdirga specific
coniudtiRding merpher of thepresent, invention, e leig, aﬁlgﬂgg%’g eﬁ&@é&%@%

RNA. in a preferred aspect, the present invention provides a nucleic aci
Per MUREHbE cotled ¥6FA BDRAYHROPYLE dUARAIR Iof the invention as defined

above. The present invention also provides constructs in the form of
nscn%tllcorli ore p;rge;smn,cassettes which 30

plasmids, vectors, tr S
Fhage da”ﬁ Ej'féyatqe('iljsﬁ”m & bove" FhE prédert invention also

compris gast'one S&ynucleoﬁg E
antibgrgvides arrecombinint host celb wihieh comprisessone or more constructs

The n@%:3DQUE, Aunudiele;addiencoding any CORpYH or.YL domain, or
© ‘specific*bir%ing 35 rﬁembf?ggg%rr%%%ge&d it eJh‘T o}m%%ragszggﬁe% of the
{Tomligiagant’31 Wo 285/095453 PCT/GBZD 050 GILgeR inviition agsdoes a

antibdoethwdof prodyctionaftheencodedn product wwhich method.comprises
exg%ssiqn from enc’]ﬂcgj;'!eng nucleic acid therefor. Expression may
essenotveRieftly BB achided By tiftdring ufiiePapprophatetofdiibhys Res

conv
Commurreg&Mmbinaht Bhdsticellsrcontainingthemmicieic asithdrollowing proguction
were C;bin;g)_g%gs%or,[lza\aVH or \(CL_ggmam, r.specific bmdmg.member may be

iSolated andior pgr?flle usmgearﬁlegwtla Te ?éec%l‘rl]?qnu%,' ne pang’ nere
conducted in 4 ml PBS (137mM NaCl, 2.7mM KCl, 10mM phosphate
pH 7.4) containing 2% (w/v) dried milk (MPBS) and 2 mg/ml BSAE
to increase the ratic of phage-antibodies with specificity for

peptides versus RSA.

Anti-peptide phage-antibody ELISA

Purified polyclonal phage enriched for binders toc peptides
were assayed by ELISA using flat bottomed 86-well Immulon-—4
microtitre plates (Dynex, Sussex, UK) coated with 2 pg/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
(AmershamPharmacia) for 1 h, washing, and incubation with
100pl/well tetramethylbenzidine dihydrochloride solution (KPL
Laboratories, Galthersburg, MD). Reactions were stopped with
50 pi/well 1M H,804, and the absorbance at 450nm read using a

microtitre plate reader.

[ ]
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then used as appropriate. 10 Specific binding members, VH and/or VL
domains, and encoding nucleic acid molecules and vectors according to
the present invention may be provided isolated and/or purified, e.g. from
wihedofedsyal environment, in substantially pure or homogeneeusierms/ari 190
in_the case of pucleic acjd, free or 15 substantially free of lei id_or
Taent Hehdd 3idin Bth&Fiha ﬁ%t%}é‘:s? e d:ﬁlgean%%—ea n%%o"l m%olg %%I)%g p}%}é Lvé%hgtgh ea% ?
subclseduoiged nfanctior. Rugleicstid acteing tathérédent invention may

TnaivS0MArse DNA or RNA and may;bg wholly,or partiallyssynibetic.p1 a tes
_ Reference to a nucleotide sequence as set out herein 20 encompasses a
(CrelBNA MBRCUIE@RNARE SPECHied seBBieHEE ahd eridbmpdsses a RNA
molecule with the specified sequence in which U is substituted for T,

. unless context requires otherwise, 25 Systems far cloning and expression
Spem“%f%‘ﬁéiyﬁgpﬁ’&‘é‘ﬁwea5\)&%%@8?8%%%#%05 E8frsB% Rl t?}%d\sv"'hé.%WSEE?SQ’}lk
ang BSuitablehost: celle inchudebacteriapimafimalidhh eelts; Jeastand 1ng

regioBECHIOILS, SYSEMS Manmgliag celllnes avalable 1 (he, 8dok ross son
expression of a e;ero%gous polypeptide include Chinese 30 hamster
vectopvaRMEals, Hel® éellsi baby afistéFridney ceffs, tRSG fiduse

: melanoma.cells, Y tye calls and, many, oth Acommmon,
(1sop lécr)é} ?régj]agagéﬁgfﬁﬁijs% %ég%ol%r%%gae%pre&ssi‘on of gnti%?cﬁes and@
vectoantib¥y fagmieants s 35 prokaryotie eelfs siich-as Exesil 13 wef

1090 ; e5tablished jn the, 32 Q32005099453 RETIGE2005/001d 90 gripe Arora

__review, see for example Pluckthun, A. Bio/ Technology 9: 545-551 &991)
purifiEspression inetkayate ERY if thiturds SRS RAIHE (5 Tiose Sifld
chelalktherad asan aptiondaoprodsiction of acspeckickindingrmemberpsee for

into E. coli T61 or XLl blue cells.

Expression, purification and characterization of scibs

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

Leel V. et al. Biochem Biophvs Res Commun 2004;316:872-7.

Expressed purified anti-peptide scAb ELISA

Expressed schb was tested for its ability to interact with
peptide by ELISA essentially as outlined for polyvclonal anti-
peptide phage-antibody ELISAs. Bound schAb was detected
horseradish peroxidase coniugated anti-human Cx light chain

antibody (Sigma Chem. Co. Poole, UK}.
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5 recent reviews, for example Ref, M.E. (1993) Curr. Opinion Biotech. 4:
573-576; Trill J.J. at al. (1995) Curr. Opinion Biotech 6: 553-560. Suitable
vectors can be chosen or constructed, containing 10 appropriate
wiggalategyssequences, including promoter sequences, termat@Ig2005/601190
sequences, polyadenylation sequences, enhancer sequences, marker

SDS - PAfghesh et e ientes™ s appropriate. Vectors may be plasmids,
WesteMiral Bog.YpRa0e e phagenid fs:approptiatel MaleculasCioning: an

. . Laboratory 15 Mapual: 3rd edition, S ook and Russell, 2001, Cold
wel gntsﬁ?irég' ﬁgrb%"r’ La %?atéﬁ? press” a%%o%t/ﬁﬁ té]egc nllécsﬁsfes and protocols
for manipulation of nucleic acid, for example in preparation of nucleic acid

Froo fggé%g%, %Lgalgggggfngequencing, introduction of DNA into cells and
gene expression, and 20 analysis of proteins, are described in detail in

Schbs CAfFént: PrEfRBRSIMBISNE- BiSHgY S SREord Edftion” ALRTbEFAL AF - ©
proteBdsy40Bn Wiley 8 Sonsi-1992 Thuspadurher aspestof the present

i invention, provides a 29 host cell containing nucleic acid as disclosed
mAnUIRREERC A Stift T e asPatt provides a'Method Contprising introducing
empl owsdhiucteic acick inko @lhdstscefl T ke iritraduictions yiayt employrany
erinufyRISRL lechuigus, For cukanatic cells, sulapleJadinigues mavpclude

calcium phosphate 30 transfection, DEAE-Dextran, electroporation,
liposome-mediated transfection and transduction using retrovirus or other

Anima YHUS, 8 @eVacciliaor,for ingect cells, baculovirus. For bacterial cells,
suitable techniques may include calcium chloride transformation,

Hurarn JERipr 6 afittrartEetsiess h5MG AtteriopHage: 33 Wy ne Bank
{ DeMoRZ0Ob6/0954L3/RETIGB2006/004496r, UX) . Human HSCs were

isolated from margins of normal liver tissue that was removed
from patients due to the presence of & tumour. The use of
human tissue in these studies was authorised by the Grampilan
Regional Ethics Committee and included full donor consent.
Protocols for human liver cell culture have bkeen published in
Wright M.C. et al, Hum Exp Toxicol 1296;15:203-4, and Harvey
J.I.. et al. Drug Metab Dispos 2000;28:96-101. Protocols for
rat HSC and B-13 cell culture have been published in Wright
M.C. et al. Gastroenterology 2001;121:685-98, and Marek C.J.
et al. Biochem J 2003;370:763-9.

Incubation of FITC-labelled scAb with cells

FITC-C1-3 schb was tested for its ability to interact with
hepatic stellate cells in culture by fluorescence microscopy.
Human hepatic stellate cells were seeded (1x10° 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 NapHEFO4,
0.44mm KH;PO4, o.6mM glucose, 1mM CaCl,, 6mM HEPES, 4mM NaHCO;
pH7.4) containing 10npg scAb or FITC-Cl1-3 schAb for 1 h at room
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The introduction may be followed by causing or allowing expression from

the nucleic acid, e.g. by culturing host cells under conditions for

expression of the gene. 5 In one embodiment, the nucleic acid of the
wibzedtien4ss integrated into the genome (e.g. chromosome) B theshastoo1190

cell. Integration may be promoted by inclusion of sequer\lﬁ}es which

tempe g Siite t8cSMBInAton Wit Be GEhoME T &clotdandE With10-Stahdard
and mdechriques.tTh& preserttinventionialsonprovides armetheckwihich

1abor SONANISES Ysing g CQ:@%”“%&\%‘S: siated al 0}{% inan bexﬁﬁjﬁz?i%%%@@wi“
order to express a gpecndic inding member or polypeptide as 15 above.
phenyngpéets an8idibodimetits bt tive presertiientiod Wik iehsde Rifustrated

appli@y Wway 0f example.w imir%é?@&ﬁ}l%!&'@ f@@f\ﬂ@%cﬁwim@‘ﬂﬁ@o% 2QAl <

documents cited anywhere in this specification are incorporated by
Axeolieferefic MATERIAT S AND MEFABS 25 CoRfightion O pEPtides
data Govineserum albumineT kepeptiderRERLPBQVYRRARSC entresponding

to amino aci resent.on the exoplasmic side of the synaptophysin .
nepet (R (D D Sy e oG Fonce e (P e "
a col Grosp; University 6f Abéidedrtand Wekjldyed pureby HRLUGt Theed in
w111 S0IECHIan weight of the neptide.was checked by mass, spectrometry (data

not shown) . The peptide was chemically conjugated to bovine serum
8019/ i ARFEEESAY GdiRg 3 maleimidoacetic acid N-hydroxysuccinimide

(MBS) (Leal V. et 35 al. Biochem Biophys Res Commun 2004;316:872-7)

SDS-PAGE and

For co-culture experiments, hepatic stellate cells were sszeded
into hepatocytes cultures (1x10° cells per well) and cultured
for 24 h prior to experimentation. The C1-3 or FITCZ-Cl-3 sckb
was incubated as cutlined for pure hepatic stellate cell
cultures except that after 1 hcour 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%ells, applied onto glass slides by
cytocentrifugation and mounted with Vectashield containing
DAPI. 8lides were viewed by flucrescence microscopy as

before.

Fluorescence mlcroscopy without cell fixation was used to
compare the effects of peptides and menensin 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/HBSS and then incubated at 37°C in 500pl/well Hepes/HBSS
containing 10pg scAb with or without additional compounds.
After 1 hour, the cells were washed 3 times with 200nl
Hepes/HBSS. Cells were analysed using an Axicovert 100
microscope {Zeliss, Germany) using filter set #9 (BP 450-490nm;

LP 515nm}.
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34 WO 2005/095453 PCT/GB2005/001190 mass spectrometry analyses
(MALDI-TOF, Applied Biosystems Voyager-DE STR) confirmed that the
peptides had been conjugated to BSA - typically on average -4 peptide
woaleewkessper molecule of albumin (data not shown) 5 Phagegislasoo1190
generation of a soluble single-chain antibody fragment(scAb) to peptide
FACS aal¥fcés The human single-fold scFv phagemid (piT2) libraries
rrrc-d1omlinsen Iiad MREUIKY warewsed ta.screen for phage: 4R antibedies

, with specificity for the peptide sequence esscentially as outlig[ed in Leal V.
incubgi2f Bibthefh BIPhYEREs ‘COMGn 2B04°516'67227. Kiotalof thde
HSCs feunds bépanning3Wete cadedoit against thé peptiderseguinced The
11 Pans were ducted.in 4 ml PBS ( %YmM NaGl, 2. 7mM KGI, 10mA
cells p"ﬁ%@%hgﬁesﬁg%l—@A c%ht?i}ﬁ?ngc%%} WR/%I?iea% rr@ﬁ (%’EBS) gnd@;ll\rg%/ml
the cESAN® iAcktsetheratiorofPirgeaantibddies withrspeefiity for peptides
di s 50 VEISUS BSA, Antispgptide phageantibody L ISA,20 Purified polyclonal
~ phage enriched for binders to peptides were assayed by ELISA using flat
centrhhNEATEPI6 AR MR AT RFotre fReS (dyReXCSussex, UK)
cytof oAt withr2n0/vwell protein épeptide-B5A ot BSAY jn PBS-evernight at
. 4C. Bound e were detected by incubation, with 100 [/well harseradish
ey Cotittan Al ITd ahibBcy ™ 7 Eo DAZFEL
(BD BiAswtshamPhatmbeia) follihardshingrinad sntubatidn withoteel/welti-
___tetramethylbenzidine dihydrochloride solution (KPL . Laboratori
oo Sbs, T} Reaci5r Wt g ot 56 Thiel RS04 Shd
dilut¢ide absérbanceats0nrheéadusing al 80vmictotiteplatea®addr.in 1x

wash/perm buffer and incubated with 2 biotin-conijugated anti-

mouse-IgG (1:200, DakoCytomatron, Cambridgeshire, UK) for 30
minutes on ice, washed twice and then incubated with a
streptavadin—allophycecyanin [(APC) conjugate (1:200, BD
Biosciences, Oxford, UK) for 30 minutes on ice. The cells were
analysed by flow cytometry [(LSR I, BD, Cxford, UK). HNon-
specific floucrescence was controlled by incubation of the

cells with isotype-specific control antibodies.

RESULTS

The technigue of phage display was used to pan for recembinant
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 immunotulbes and amplified
through 2 separate pans. HNinety slx separate clones from the
third pan library were individually screened for phage-
antibody binding to BSA and target peptide—BSA. Fifty seven
c¢lones demonstrated a high affinity for targst peptide-B3AR,
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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35 WO 2005/095453 PCT/GB2005/001190 Identification of monoclonal
phage-antibodies to peptides and subcloning into the expression vector
pIMS147 96 well plates Individual colonies from pan 3 were grown in
wieiginessand phage-antibodies rescued with M13 KO7. 5 Spesgifigity@ioiioo
phage supernatants for binding to peptide-BSA and BSA alone was
respOTddterinelFby BEISA O ThE SURASHEiNG &gions o pdsifve dsméeswere
and thaubsloneditttoithe;exyessionsyeator M S147. This is a modification of
the IPTG 10 (isopropyl-p-D-thiogal actopyranoside) inducible pUC based
vector pIMS100 (Hayhurst A. et al. Protein Expr Purif 1999;15:336-43).
Sequeritismadditivhceftztiexadiistadine tagnperrmitsl punifiatiore oftherexpresyet
withi S ARDLIBMOD %cim?t%'foehgh%'@g%aﬁmg&%@m@q}y-g{ﬁ&tors
were transformed 15 into E. coli TG1 or XL.| blue cells. Expression,

clonedirifieation il charetérizativh BFRAbS Tiie S8AB waSexprdssad’in

contailRTGrtreated cells asqutiined in. L eet¥- at al. Biechem:BiaphysdRes
Commun 2004,316:872-7 and 20_purified via the hexa:histidine .

COHStr@-‘féﬁniﬁ%??é@“f%?lduﬁﬁé‘kﬂﬁ2$%h%$§§§ IM#@F%%T oW Sephardse fdsif©

peptidAmershbamRharinacid) ackording te msanufasturerssnstriactions: Aftegata

.extensive.dialysi e ,1C ai PBS.scAb was ored at-20C. Jhe. ...
not S ouritied sc%%a/%\sgﬁgaﬁ% i%% tii';/l']'stgzjéptulre§ E%Bé}/}é& _\/élga%t the human Cx 25
2 stoplomaintusing alwhoiechermh 1§G-assdisstapdarias vitliBed i LB at

pindi@ BioghenyBiophysRes GRMAWIN2004,346:872- 11, Expressedpusifieden
. anti-peptide scAb ELISA Expressed scAb was tested for jts ability to
(Figufiserdct with 30eptidéBy EERSA Gx3entialfyas ot Tor poiyciohar

and t@Misformed into XL-1 blue E coli. Clone pIMS147 C1-3
(Figure 4) directed 2 high level of scAb expression (Figure 5)
that specifically recognised the peptide in an ELISA (Flgure
£). An ELISA assay for expressed schAb confirmed the
generation of an scAb that was specific for the peptide
YPFRLEQVYFDAPSC. Tigure 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 pepiide-BSA cor BSA was minimal.
Western analysis versus several different cell type extracts
demonstrated that the Cl-3 scAb binds to a protein of ~3Z2kDa
in human HSCs, the predicted size of the Human antibody
targeting of HSCs 12 non-glycosylated synaptophysin protein
(Bastwood S.L. et al. Brain Res Bull 2001;535:565-78).
Interestingly, the Cl-3 schb did not cross-react with

syvnaptophysin in rat HECs (Figure 8).

In order to determine if the Cl1-3 schAb is able to bind tc the
surface of live HSCs Cl-3 scAb was labelled with FITC and
confirmed by SDS-PAGE as shown in Figure 2 as judged by a
decrease in the nmigration of FITC-Cl-3 scAb., Cl-3 schAb before

and after dialysis and after concentration had a MW of
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peptide phage-antibody ELISAs. Bound scAb was detected horseradish

peroxidase conjugated anti-human Cx light chain antibody (Sigma Chem.

Co. Poole, UK) 36 WO 2005/095453 PCT/GB2005/001190 SDS-PAGE
wangod@stasn blotting Western blotting was performed essemt@ihs Bos/001190

appm%%%%@% Iny (eight M.C. at g&ﬁ@("ﬁ%@ﬁ%@'ﬁ: 6?‘%@56& 3 RIS of

labelling of proteins ScAbs were fluorescently labelle using the

approfggropbitet FTE - protein labelling kit (Molecular Probes) according to the
manufacturer's instructions. This methodology was also employed to

- gon'ugate C1-3 scAb with tributyl tin using 10 tributyl tin isothiocyanate
FITC-CAdtichChefcals BEoRrER)  ARirmals it BRIIPYapRr&tRr HUMan

cultuhepaiveyies were obéained fram dhe Lhe Human Jissue Bank (2eMontfort
U,niveorfitx Leiceﬁtgé, UK# . Humar& HSCs Wergel.StEolated gr_om rgz%rgins

analvsis Tarll. ultures demonstra r,celis w
yo% normal HVGFI}ISSUG tﬁa was removed ?rom patlent%l'due (0] ﬁ’le presence

excluef adumaomsdhe-isenaf disnan tisaue i thesesstudieswas atitherised:hy
. _the Gr ian ional Ethics Committee and included full don

ot v R R for b Iver Lol CHare RAdE hen putIEnea T 33

types WiightodiC eeeal, EuntExpriorice’ 19965152034 cand Harwew bk Jet@l.

ot 2 Drig Metabbispos 2000:38 96101, Prploggls for rat SC.and A3 cell
culture have been published in Wright M.C. et al. Gastroenterology 2001;

cells 193 tdB5 68 Cahd Margkde . rétal Bioehefi § 2003, 873:7631¢ J5 x ing

demon $tcubation:ofH T - labelled seAbswith gells HITE-GL:3,$CAb was;tested for

its ability to interact with, hepatic stellate cells in culture by fluorescence
e ef Y Y PN

there was a eater varliation in the intensity o
nicroscopy © intensity ol

staining compared to a-smooth muscle actin (Figure 10). This
suggests that there may be a sub-population of «-smooth muscle
actin-expressing cells with a higher level of synaptophysin
and/or more avid FITC-C1-3 scAb uptake mechanism. The
assoclation of Cl-3, FITC-C1-3 or tributyl-tin-coniugated C1-3
scAb (TBT-Cl-3} with HSCs corresponded with a2 reduction in
culture medium concentrations (Figure 11). There was no
evidence of toxicity with Cl1-3 or FITC-Cl-3 in contrast to
compounds known to kill HSCs by either apoptosis (glictoxin)
cr necrosis (chlorpromazine) (see Figure 12). Interestingly,
TBT-Cl-3 scAb was toxic to HSCs, suggesting that Cl-3 scAbs
are internalised and that it i1s possible to conjugate drugs to

Ci-3 and retain drug pharmacclogy.

Filuorescence experiments suggest that the FITC-Cl-3 scbb
specifically interacts with hepatic stellate cells in culture

rani |

since green (fluorescein-associated) flucrescence was
associated with hepatic stellate cells incubated with FITC-Cl-
3 scBb. Using a mounting medium that inhibited photobleaching
and stained nuclel bklue it was found that in most cases,

fluorescence was located around the nuclear and cell
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Human hepatic stellate cells were seeded (IxIO3 cells per 30 chamber) on
chamber slides (Nunclon, Naperville) in complete medium prior to
experimentation. Cells were washed twice in phosphate buffered saline
w@?&é;@egtj;ncubated in 5001al Hepes/HBSS buffer (0.14Mgda@szodmnoddioo
KC1, 0.34mM Na2HPO4, 0.44mm KH2PO4, 5,6mM glucose, 1m ‘
menbraRSiCiz, Bl HERE STRIM PHTCER 38 BT A} Eontafing 10LgLSCAS 57
associEFHEG:Cha s8Ab okl hsatd oot B3 WO L2005/095458 respect, it iIs

CT/G82005/001.190 tempe in th rk..T .

k e s mperatre o fhe dark. The cells wee fhen
nov Waas}jﬁediiyrﬁ~l PBS fand rlnrbulr1t¢(§ with Vectashield mgﬁnting medif}m Vector
vesicliaboratonesrBulhgehse CAY codRENFing A BldigRisdiiok AlBle

supuni (PARRIE-stain call.nycleiand covarslipsiosapriied. fiereseenae
___microscopy was carried out using a Zeiss Axeola Il microscope yvith.a

nuclea phpfithafiics SEHFRSEatietarid Ddﬁgefatpﬁﬁféotﬁﬁag%gé mart Capture

sub’ ecREQQramme, dtaman: hepatacytesn(UK Hioman Nesue Barkyweregresn

originally cultured in_a collagen-coated 24, w e (1x10
£ luore%%%iﬁlt%?n edfin 1%)§\ﬁﬁig?nqs 3frge ﬁ%al*—_‘%s% pple r%%%% év%[ﬁ%H%(/)&L\%lt&s%Ig
incubapenicilin-and 80ay/ad straptomycinn Feg ebecliltié expefiffents “Repatic

determiglate cellswere.seaded intohepatgeptesculiues {1103 celis- peswed)
an pulturef 15 for 24 K prior to experimentation. The CI-3 oy FITC-CI-3
and hegeAR Svas etbated ds butlifed for db?@ﬁq%?a%lfi*&@s‘feﬁéﬁé%eﬂ{cﬁtures

1 neuba@XGERt that aftercl-houningubation ragwashings then cells wererharvested

' by trypsinisation and centrifugation at 1000 rpm for 5 min..The cell pellet
either,5d erf réduspendeadin “%’.4%%c%rn1saagﬁ§dg?I(?GScSeo_?faéCpep(ﬁe Yﬁ%ﬁg
f1noreglass shidesiby ceytocentrifegationeand niowstdd with Veetashiglgs not

pina OMADING BARL Slides wete Heweddt luaweseence Miciascopy @8 -3
scAb to differentiate between cell types, hepatic stellate
cell and hepatocytes were co-cultured and incubated with FITC-
C1-3 scAb. TFluorescence was observed on stellate cells whilst
hepatocytes consistently £failed te display detectable levels
of associated green fluorescence. No significant green
fluorescence was observed in experiments where co-cultures
were incubated with (fluorescein un-conjugated) Cl-3 schb.

The specificity of acticn of the Cl1-3 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 HSCs and
hepatocytes displayed cytoplasmic focl of flucrescence when
incubated with FITC-BSA suggesting that it was not the
presence of fluorescein on proteins (i.e. Cl-3) non-
specifically preventing Cl1-3 schb uptake into hepatocytes but
that the Cl1-3 scAb did not interact with hepatocytes.
Fiuorescence binding was not detected in COS-7 or HepGZ cells

when incubated with (¢l-3s3caAb or Cl-3scRAbL-FITC.
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25 Fluorescence microscopy without cell fixation was used to compare
the effects of peptides and m.onensin on FITC-C1-3 binding to HSCs
since DAPI staining masked nuclear FITC-CI-3 staining. HSCs seeded
winte@hwwelh plates were washed with Hepes/HBSS and thepdngimbtedm@t oo
37C in 500l/well Hepes/HBSS 30 containing 10g scAb with or without
Fluoresgadifisndl donfigoinits. “AftP T hour “the cilisWere vdshed s irmas witt?
prior t20QkdiepestHESSsCellsawedreanalysed tising.an Axidvert00f
microsco

. e (Zeiss, Ger. y)-using filter set #9 (BE) 450- m; kP ..
peptlde§1§nxmi‘f‘jb§§%%“®c§) DobaBEAba D é#?e%ﬁ%& 1/19613—%%%% 'ang%ijfslfs ®
13 showB| TCEL-3CAb-Was Addetitoeciteré anediuni (2008 FOmisyasgntrast
to a caﬁek_l%%te@'wmw@ﬂy@at 6h0cn digmetardish) cultyre ofe HaCsyford

our at 37C. The medium was then removed and the 5 cells were washed

the tonpEE CTREEEIS Werd ik 4REaCHEd font the clitlire stbtatdh
Microbion-enzymaticaltysusing cell adissociation sotution-esigmaisPoole, UK) |, p
.-€elleted by centrifugation and fixed/pgrmeabilised using BD N
AT Shonef (B SSHhcEs, O, TG A 1816 AIARES, 78
the exwgellsawere vsashae.daifl @S%nis&{n&msmbeﬁmmgﬂept(mmgciéh@es,.
colear<2RIG UStand aubalad M 3, AguAs aptn@-smeoth gisgle adlinn

monoclonal antibody (Sigma, Poole, UK) diluted in Ix wash/perm buffer.

with HRSallsherethentnashed Feix PRashARrmPBitterand inétbdted e sed
rITC~cluatinseaniugatadantt 45 mausedge-1:200; lrkaCylematen,

e Cambridgeshire, UK) for 30 minutes on ice, wasﬂh,ed twice and then, . .
B L G bl il 4 SO RE A AIGpN RbCT AR (R C) CoRugale (19061 ¢
the toB) Biesciences, Oxford, BK) far3d0minuteslan 1. Thecells néneed

uptake as indicated by a loss of nuclear FITC~C 1-3 staining.

Ci-3 schb at a concentration of lmg/ml was conj ugated with
gliotoxin essentially as described by Fox et al . J Microbiol
Methods 2004;56:221-230. SDS~PAGE confirmed that the protein
had been modified {data not shown}. An antibody to gliotoxin
{obtained from Fox et al.) confirmed that glict oxin had besn
covalently attached to the C1-3 scAb. MALDI-TOF analysis
indicated that the mass of the protein had been increased most
commonly by 16B83daltons. 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 Ci-3 conijugated with gliotoxin also killed
H8Cs. This data indicates that it i1s possible to conjugate a

drug to the Cl-3 scAb and retain targeting and drug efficacy.
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analysed by flow cytometry (LSR I, BD, Oxford, UK). Non- 20 specific
floucrescence was controlled by incubation of the cells with
isotype-specific control antibodies. RESULTS 25 The technique of phage

wdispdayeaas used to pan for recombinant phage antibodies f#i@fGilRes/s01190
Tomlinson I+J libraries with affinity for the target peptide

SEQ ID ¥PFRLHQVYFDAPSC. Figure 2 shows that phage-antibodies with affinity
for the target peptide were selectively bound to |mmunotubes and
Neol gllfled 30 throwg SSeparate ans, Ninety q{qjages,, mthe
Mﬁ;—t@ﬁ Wllﬁgﬂl e mvﬁdbglly s%répe" eaG for p body binding to
cac S0 804 BIGE ﬂ@“ﬂ > FbCsaven £l ”@@éﬂa&%ﬂ Agigh
nlty or targe pep none thhe clg emonstrated any
rre ANt for BSA indhi 3&5'&‘%@@%&@ 'ff‘él‘s' c Thed 2 clenegthat

4h

60

75

20

10

12

gave the highest 39 WO 2005/095453 PCT{@@%QOS/OOHQO response in
cca Hhesmongcional phageantibadyELISA wete selgetedcand thessedl
encoding region sequenced. Sequencing indicated that manyiggrgained
geT teframersteprcasiensTawitua tbacoring mgioneithescAbczConstiucts
were sub- cloned into pIMS147 and transformed into an E. coli strain
ACC poatairing SEppresSor R NA (22T GAJ. Altlough h&Ser cotistruéts
generated scAbs in TG-1s with high affinity for the peptide, high levels of
ATG B&AbAEXPréssiorh@asiitt chainetl(dxta 107 ot SRdwAAPhage aiftibody
clone Cl how&¥BRdid not contain a stop codéM fwithin the scAb encoding
5CE PO GRIARI R SoBICOREIGHs T e Hthe FonBRlon . 200
phage-antibody ELISA screen (Figure 3). Clone Cl was subcloned into
CTG ﬁ?écpmlﬁgegt% atitF transformed into XL-I blue E coil. Clone pIMS147
C1-3 15 (Figure 4) directed a high level of scAb expression (Figure 5)

O ID NO 2:

Met Ala Glu Val Gln Leu Leu Glu Ser Gly Gly Gly Leu Val

Gln Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly
HCDRI HEW 2
Phe Thr Phe Ser Ser Tyr Ala Met Ser Trp Val Arg Glin Ala
HCDR.Z
Pro Gly Lys Gly Leu Glu Trp Val Ser Thr Ile Ala Ala Ser
HFW3
Gly Pro Ser Thr Gly Tyr Ala Asp Ser Val Lys Gly Arg Phe

Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr Leu Gln

Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
HCDR3 HEW&

5 Ala Lys Thr Thr Ala Lys Phe Asp Tyr Trp Gly Gln Gly Thr

0 Leu Val Thr Val Ser Ser
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that specifically recognised the peptide in an ELISA (Figure 6). An ELISA
assay for expressed scAb confirmed the generation of an scAb that was
specific for the peptide YPFRLHQVYFDAPSC. Figure 7 indicates that
wappmeximpately 8 20 times more expressed scAb bound to pejatides38As01190
(i.,e. YPFRLHQVYFDAPSC-BSA) than to BSA alone. Binding of a control,

SEQ ID I%{@klnﬁ the scAb, to either peptide-BSA or BSA was minimal. Western

SIS versus several different cell t %Z%Sextr cts demons %E %y%at the
e

ACE C’f‘ $cAb Bigﬁ%s}ig% p¥otein of -32kD i HSCs, the predicted
rer 9480 Eﬂ@ &r 9gd gz?c::; ! jc% 18&19%%'1){02@9%%%

yn ysm pro woo rain Res Bull 2001;
AGC 552‘? 8). &Beﬁé'%%tﬂi@lféécﬁbrd'@z{@t SrssyeactMithce
synaptophysin in rat HSCs (Figure 8). 30 In ordet tg-determine if the CI-3
ARA SEAb is@ble rbinttodhe sudace of ive HEGS 643 seAbwias tabelled
with FITG@ed confirmed by SDS-PAGE as shown in Figure 9 as judged
acT by decreassinrctie migration af 1T CeCl-3 STALBGEI-8sTAGRefora 35
and after dialysis and after concentration had a MW of 40 WO
GAT 2005/0954531RCAYG BR2005 001 100T approXimataly Z0RMA. GHEE3EEAD
labelled with FITC has a NWRf approximately 45Kda. FIT"-C1-3 scAb
GCAWEETthBN adhed (CECtAte TRENTEEIFHEES NEE RMErECT ACG ACG
Immunocytochemical staining (not shown) and FACS ari#lysis of human
TTCHEE ceftbréstdedohstafe that celidwere éxetusitély Zesmbioth Fhdscle
actin positive and were therefore activated HSCs and/or liver-derived
myofibroblasts (both cell types are believed to contribute to fibrogenesis
(Ramadori G. 10 et al. Liver 2002;22:283-94) - see Figure 10). Co-staining

GCA

SEQ ID NO: 4

Thr Asp Ile Gln Met Thr Gin Ser Pro Ser Ser Leu Ser RAla

Ser Val Gly Asp Arg Val Thr Ile Thr Cys Axrg Ala Ser Gin
LCDRL LFWZ
Ser Ile Ser Ser Tyr Leu Asn Trp Tyr Gln Gln Lys Pro Gly
L.CDRZ
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
‘ LCDR3
Ala Thr Tyr Tyr Cys Gln Gln Leu Gln Arg Lys Pro Thr Thr
notl
Phe Gly Gln Gly Thr Lys Val Glu Ile Lys Arg Gly Ala Ala

Ala

SEQ ID NO: 5

GGT GGA GGC GGT TCA GGC GGA GGT GGC AGC GGC GET GGC GGG TCG



cells with FITC-C1-3 under native conditions prior to fixing demonstrated
that all the cells bound C1-3 scAb, although there was a greater variation
in the intensity of FITC-CI-3 staining compared to a-smooth muscle actin
wikigusedks This 15 suggests that there may be a sub-populatiogerbes/co1190
-smooth muscle actin-expressing cells with a higher level of
synaptophysin and/or more avid FITC-CI-3 scAb uptake mechanism. The
- a iati f.C1-3, FITC-C rdributyl-tin-conj e -31 SCAD,.
&2y Gly(TuBL C?#@?v%t QHSC?Z gg%?g&?m%ﬁ&ﬁ%% g%c%aﬁ} ir%%lc%%rggrﬁedium
concentrations (Figure 11). There was no evidence of toxicity with C1-3
sEp 1p ¥RITE-CIl-3in contrast to compounds known to kill HSCs by either
apoptosis (gliotoxin) or necrosis (chlorpromazine) (see Figure 12).
Interestingly, TBT-C1-3 scAb was toxic to HSCs, suggesting that CI-3
CC ATGSGAlTS 25arehtenratised@nirthatitds possiblestoscenjagaterdfugsiv Cl-3
and retain drug pharmacology. Fluorescence experiments suggest that
CAGhE8FITG3C 1B ScABCspatificaly inisragisiwiERepafic Stellaté Eelfisin
culture 30 since greeHYflidrescein-associatedy idorescence was
TT Gadsoeiated \ifi-h G5 CoE I He c At ifattd Wit FIFECFSS&.

Using a mounting medium that inhibited photbi€aching_and stained
CCln 5 G166 163755 RO TR T MOS ads, HGBAFEnEE Wi i

argund the nuclear and cell 9 T/ 0
o A A ofan SR piceatt G s cfoer T
AC@%?E'%'%@ ‘ﬁ%'%siﬂ?”ﬁg&” o' MLHS tespechdt is,known thah

Synaptophysin is concentrated at the synaptic vesicles in neurones where
ardt formshomeligomers ef-variable Sxsubliit embers, Staining wasalso

observed arqunekthe nuclear membrane supperting the suggestion that
cc€r3BCABISACG GCG AAG TTT GAC TAC TGG GGC CRG GGA ACC

CTG GTC ACC GIC TCG AGC GGT_GGA GGC_GGT TCA GGC GGA GGT
Linker
GEC_AGC GGC GGT GGC GSG TCG ACG GAC ATC CAG ATG ACC CRG
TCT CCA TCC TCC CTGE TCT GCA TCT GTA GGA GAC AGA GTC ACC
LCDRI
ATC ACT TGEC CEE GCA ART CAG AGC ATT AGC AGC TAT TTA BAAT
LEW2 '
TGE TAT CAG CAG AAA CCA GGG AAA GCC CCT BAG CTC CTG ATC
LCDR?Z TFW3
TAT TOT GCA TCC CGA TTE CAR AGT GGG GTLC CCA TCA AGE TTC

AART GGC AGT GGA TCT GGG ACA GAT TTC ACT CTC ACC ATC AGC
LCDRZ
AGT CTG CAR CCT GAAR GAT TTT GCA ACT TAC TAC TGT CAA CAG

CTE CAG AGGE AAG COT ACG AQDG TTC GGC CAA GGG ACC AAG GTG
notl
GAA ATC ALL CGG GCG GCC GCT GCA CCA TCT gTe TTC aATC TTT

......

Cx ~ light chain + his tag
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SEQ

15
30
45
60

75

subjected to intracellular accumulation. No detectable green fluorescence
was observed in hepatic stellate cell cultures incubated with (fluorescein
un-conjugated) C1-3 scAb. To 10 determine the specificity of the

wiptaraaiiemsbetween Cl-3 scAb and hepatic stellate cells, hupganci200s/001190

hepatocytes were also incubated with FITC-C1-3 scAb. Hepatocytes
ID f@iblted with either C1-3 scAb or FITC-C1-3 scAb showed no
associated green fluorescence suggesting that the C1-3 scAb antibody
Metd%i%tng 11%5%?&0'. o fepatpcytes. 4o fuglher dast tE?LP?b&ﬁXinQ?? ¢d13
SCAD to differentiate between cell types, hepatic stellate cell and
c1rhenatogytesweresco-cultyred and, incubated withyFIT G G1-3:5cAb.y
Fluorescence was obgered on stellate cells whijjst hepatocytes
pheCansistently failedsto-displaydetentiablesiavets 20-wf assecjatachgreen
fluorescence. No significant green fluorescexmggrwas observed in
ProeXxperimentsayieresco-cultures, wate iseubated wWithe(fRibreddain Sex
un-conjugated) C1 3 scAb. The specificity of action of the GIFB3cAb for
GlybiRdingSier hEpati€ dtellErer callswaste éaninédlusintg FFRQ |aFsleBSA.
25 Both human hepatic stellate cells and hepatocytes were incubated
Thiwith B8 S¥e andFI TESBSAS Botk huhyan ST hAdLREpatseytedWiSpfyed
cytoplasmic foci of fluorescence when incubated with FITC-BSA
Metg fiRfesting thatit ive® fdtahe  pres¥nce vt firbfesten bhprotdiné {ie.
C1-3) non Séi‘sﬁééifically preventing C1-3 S&El% tf\ked'tﬂto I;tipat&ggtes
Bl itYthat te T3 5tAL A Aot Interact with hggag)&tes. "Fltiorescénce

Sl et et S ie LA
g;%?;%@gggggggaﬁ g;ie@fcgeat without fixation and, DARL cerstaiging
Ser

oI was-used-to compare the ef ects of

Ser Pro Ser Leu Ser Ala Ser Val Gly Asp Arg Val Thr
LCDRIL
Tle Thr Cys Arg ARla Ser Gln Ser Ile Ser Ser Tyr 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 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 Arg Lys Pro Thr Thr Phe Gly Gln Gly Thr Lys Val
notl
Glu Ile Lys Arg Gly Ala Rla Ala Pro Sexr Val Phe Ile Phe

Ck - light chain + his ta<g

SEQ ID NO: ©

YPFRLHQVYFDAPSC

SEQ ID NO 1C:

AGC

TAT GCC ATG AGC

Ser Tyr Ala Met Ser
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SEQ I

ACT
Thzx

GTG BA

Val

SEQ
ACT
Thi
SEQ
CGG
Arg
SEQ
TCT
Ser
SEQ
CAA

Glin

SEQ

peptides or monensin on FITC-C1-3 HSC binding / uptake. Figure 13
shows that FITC-C1-3 scAb associated with HSCs in contrast 5to a
control FITC-labelled 3A8 scAb (previously prepared to the toxin
woissesystins(McElhiney J. et al., App a Environ Microbiol 2002t/GB2005/06119¢
68:5288-95). Addition of the pep tide ATDPENIIKEMPMC, corresponding
D 1&'Bther ‘amino acids present on the exoplasmic side of the synaptophysin
DB I tect0 e o ol S B BT
1185274 (;i% Wi Sgr ereas e large F?gz!:dila ':;@p AL
i)%%’éb ecreased FITC-C1°3 bin Ing toHsSEsina dose=dependent
Ly annger. Addition of the endocytosis inhibitor monensin did not inhibit the
total number of cells stained with FITC-C13 but reduced 15 uptake as
indicated by a loss of nuclear FITC-C 1-3 staining. C1-3 scAb at a
T pcgnacenteation of Img/ml was conj ugated with gliotoxin essentially as
described by Fox et al . J Microbiol Methods 2004;56:221-230.
acSDS:PAGE corfirmaed thatthe protein 20 had been modified (data not
Thshaiva) Epsamitiizodyste giptoxin (obtained from Fox et al.) confirmed that
gliotoxin had been covalently attached to the C1-3 scAb. MALDI-TDF
analysis indicated that the mass of the protein had been increased most
LD cBmmarily by 1683daltons. Taking into account conjugation 25 procedure,
suggests most C1-3 proteins are conj ugated with 4 molecules of

GCglidtoxin Figdre“14: Shows thatGlidfokin kilef*human HSCs, and C1-3
AL o fffatPwiigiibiskil s kiledYHSER Piddata indicates that it is

possible to conjugate a drug to the C1-3 scAb and retain targeting and
IDdN?%/Ig Ef%ipacy. 30 43 WO 2005/095453 PCT/GB2005/001190 SEQ ID NO
1: Mool °

GCA TCC CGA TTG CAAR AGT
Ala Ser Arg Leu Gln Ser

ID NO 15:
CAG CTG CAG AGG RAG CCT ACG ACG

Gln Leu Gln Arg Lys Pro Thr Thr

ID NO 16:

AAPSVFIFPPSDEQLKSCTASVVCLLNNEYPREARKVOWEVDNALQSGNSQESVTEQDSKDST

YSLESSTLTLSKADYEKHKVYACEVTHOGLSSPVTESFNRGESHEHHHE
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CC ATG GCC GAA GTG CAG CTG TTG GAG TCT GGG GGA GGC TTG
GTA 5 CAG CCT GGG GGG TCC CTG AGA CTC TOO TGT GCA GCC
TCT GGA HCDRIHFW2 TTC ACC TTT AGC AGC TAT GCC ATG AGC
WiG6 G986 C CAG GCT HC DR 2 10 CCA GGG AAG GGG & 56@01190
TGG GTC TCA ACT AT GCT GCG TCG HFW3 GGT CCT TCT ACA

SEQ IDEEE TAC GCA GAC TCC GTG A2.3G GGC CGG TTC ACC ATC TCC

Ao RENHGHE GAE GAC ACE GAC A TAT TAG TAT HEOR3

TCTHé @%GG%A%TG‘}EGA%%M%&TE@&%E@%Q%&C@% CAG

C 20CTG GTC ACC GTC TCG AGC SEQ ID NO 2: 25 1 Met
neAlRGlNRl Giad eukeyGlurger GhChrelyvheu Mal IaGirbrodaly Gly
Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly 30 HCDRI HF[q 2 30 Phe Thr
anPheSerSer Ays AlardelBentp YarArrGindla HCDE22 45Braly Lys
Gly Leu Glu Trp Val Ser Thr lle Ala Ala Ser HFW3 ?5 60 Gly Pro Ser Thr
AGTIGlychyrasla AsprSecYahbys ‘Giy AxgPhes T2 Ehr s SerArg Asp ASA Ser
Lys Asn Thr Leu Tyr Leu Gin 90 Met Asn Ser Leu Arg Ala Glu Asp Thr
GATAIANAI AYF TYF CYyEAD HECDRBHRAAS1AD5 AR Y& ThERAr ARILYS Phe
Asp Tyr Trp Gly Gin Gly Thr 120 Leu Val Thr Val Ser Ser 44 WO
CCROEBI0gEM5 TRE TTEB20bB/GFA SIS CAG AGG AAG CTA CGh CGT

notI
TCG GCC AAG GGA CTA GGT GGA AAT CAA ACGE GGC GGC CGC TGC

ACA

SEQ ID NO: 18

Thr Asp Ile Gin Met Thr Gln Ser Pro Ser Ser Leu Ser Al

jal}

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

Thr
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SEQ ID NO: 3 AOG GAC ATC CAG ATG ACC CAG TCT CCA TCC TCC
CTG TCT GCA 5 TCT GTA GGA GAC AGA GTC ACC ATC ACT TGC
CGG GCA AGT CAG LCDR1 LFW2 AGC ATT AGC AGC TAT TTA AAT
WOG@sTWIGAG CAG AAA CCA GGG LCDR2 AAA GCC CETraBsh0SHE190
CTG ATC TAT TCT GCA TCC CGA TTG CAA 10 LFW3 AGT GGG GTC
SEQ ID HEA TCA AGG TTC AAT GGC AGT GGA TCT GGG ACA GAT TIC ACT
CTC ACC ATC AGO AGT CTG CAA CCT GAA GAT TTT LCDR3 15

G T
o A R P TTEBEE CAX GO6 ACE AKG GTE GAK ATE AAA CoG
caCECCOQGLE GEA 20 S5QADNG: 425 ThrAgplescin Met TawGin
Ser Pro Ser Ser Leu Ser Ala Ser Val Gly Asp Arg Val Thr lle Thr Cys Arg

rrAlaGerGin LeDREEFWS SerdlexSer SerTyrkewAsnchp TyeGhTEin
Lys Pro Gly 30 LCDR2 Lys Ala Pro Lys Lou Leu lle Tyr Ser Ala Ser Arg

ced-evd@inAEWS Ser Gly Afal ProcSartArgrehe 26sn GiyrPecGlESer GIg Thr
-5 Asp Phe Thr Leu Thr lle Ser Ser Leu Gin Pro Glu Asp Phe LCDR3 Ala

G hrFyr T9r CysGIacGIMTEEu GiA AFTysRrd=Thr TaE ngHC PHECGREGINn
Gly Thr Lys Val Gin lle Lys Arg Gly Ala Ala 40

ACC ATC TCC AGA GAC RAT TCC AAG AAC ACG CTG TAT CTG CAA

ATG AAC AGC CTG AGA GCC GAG GAC ACG GCC GTA TAT TAC TGT
GCG AAR ACT ACG GCG AAG TTT GAC TAC TGG GGU CAG GGA ACLC

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

TCT CCA TCC TCC CTG TCT GCA TCT GTA GGA GAC AGA GTC ACC
ATC ACT TGC CGG GCAR AGT CAG AGC ATT AGC AGC TAT TTAR AAT
TGG TAT CAG CAG AAA CCA GGG RAA GCC CCT AAG CTC CTG ATC
TAT TCT GCAR TCC CGA TTG CAA AGT GGG GTC CCA TCA AGG TIC
AGT GGC AGT GGAR TCT GGG ACA GAT TTC ACT CTC ACC ATC AGC
AGT GTG CAA CCT GAR GAT TTT GCA ACT TAC TAC TGT CAA CAG
CTG CAG AGG AAG CTA CGA CGT TCG GCC AAG GGA CCA GGT GGA
notl

AAT CAR ACG GGC GGC CGC TGC ACA TCT GTC TTC ATC TET . ... ..
Cx = light chain + his tag
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Ala 45 SEQ ID NO: 5 GGT GGA GGC GGT TCA GGC GGA GGT GGC
AGO GGC GGT GGC GGG TOG 50 45 WO 2005/095453
PCT/GB2005/001190 SEQ ID NO: 6 Gly Gly Gly Gly Ser Gly Gly Gly Gly

whendshyw&hs Gly Gly Ser 5 SEQ ID NO: 7 CC ATG GCC GAX BT 3(C#HB1190
CTG TTG GAG TCT GGG GGA GGC TTG GTA 10 CAG OCT GGG

EQ ID HEG fEC CTG AGA CTC TCC TGT GCA GCC TCT GGA HODR1

HFVV2'TTC;ACC:TTT/MBCMAGCZTAT(BCCIATCEACKZWTBG(STC(ZGC:

NetC%?EaG@EuH@QB?Gﬂé CCA BGCAACGGG ‘éﬂ BB T ICA
CTATT GCT GCG TCG HFW3 GGT CCT T T A G TAC GCA

Gl*ﬁ@g TGECES ARG GGG CGE TG ACE ATE 3&@5 A@d\ EAC AAT
TCC AAG AAC ACG CTG TAT CTG CAA 20 ATG AAC AGC CTG AGA

ph&CGECAGCAGACS GGE GTA TAE TAG TG HEDRIHFW4 GCG
AAA ACT ACG GCG AAG TTT GAC TAC TGG GGC CAG GGA ACC 25

Pr&£ETG GCIGACT G TR TCGAGGCEN GBA GBE GGT FTA BGC BGA
€] ) I P Linker GGC AGC GGC GGT GGC

51 GEGITCErACGGAL ATD: CAG ATG AGC CARG Lys-Gly Arg Pha .

TCTCCATCCTCCCTGTCTGCATOTGEAGGAGACAGAGTCACC
Thgol@DRer Arg Asp Asn 3er Lys Asn Leu Tyr L

Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
Ala Lys Thr Thr Ala Lys Phe Asp Tyr Trp Gly Gln Gly Thr

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

Linker
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 Tyr 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 Phe
Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser

Ser Val Gln Prec Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln

Leu Gln BRrg Lys Leu Arg Arg Ser Ala Lys Gly Pro Gly Gly
notl
Asn Gln Thr Gly Glv Arg Cys Thr Ser Val Phe Ile Phe

Cx - light chain + his tag

h
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ATC ACT TGC CGG GCA AGT CAG AGC ATT AGC AGC TAT TTA AAT
LFW2 TGG TAT CAG CAG AAA CCA GGG AAA GCC CCT AAG OTC
CTG ATC LCDR2 LFW3 -~s TAT TCT GCATCC CGA TTG CAA AGT
GGG GTC CCATCA AGG TTC AAT GGC AGT GGA TCT GGG ACA
GAT TTC ACT CTC ACC ATC AGQ .LGDR3 AGT CTG CAA CCT GAA
GAT TTT GCA ACT TAC TAC TGT CAACAG 40 CTG CAG AGG AAG
1. CGT AGGACG TIGGEE GACEEACEAAG GRG Mot CAAATE: -
b H?AJAA CS(EQGG%:%?G%C GCT GCA CCA TCT GTC TTC ATC TTT 145 CK - ming
“Might chain =+ Ais tag ABWG 20657085483 P TIGE2005/001180 - BEQ fp 20
aclq@egueniet ATE ERG NG GiRARCLe$ Glu BerGly Gly.Gly Leu Val 515
GIn Pro Gly Gly 5er Leu Arg Leu Ser Cys Ala Ala Ser Gly HCDRI HFwW2
30 Phe Thr Phe Ser Ser Tyr Ala Met Ser Trp Val Arg Gin Ala HCDR2 10

2. A5PrefGlyikys-Giy het:Glunbrpal Se-thulie Ala Ala. Ser HFW3,60:Gly
Pro Ser Thr Gly Tyr Ala Asp Ser Val Lys Gly Arg Phe 75 Thr lle Ser Arg

compr

Aslpsﬁgh Ser Lys Asn Thr Leu Tyr Leu GIn 15 90 Met Asn Ser Leu Arg

Ala Gl I Val Tyr. Tyr R3 HFW4 105 Ala Lys Thr Thr
Al%%ygﬁ%ﬁgﬁ% T%S%&EG iﬁ%%/c‘?r%rg)zo 130 Len Val Thr vaf 8er 8¢ °F
the Gly cly Gl @i Ser GYGIVPGRP- 2} and a VH domain comprising a

VH CDR3 with the amino acid sequence of 3SEQ ID NO. 12 and
optionally one or more VH CDR’s with an amino acid sequence

selected from SEQ ID NO. 10 and SEQ ID NO. 11; and/or

an antibody VL domain selected from the group consisting of
the Ci1-3 VL domain (SEQ ID NC, 4) and & VL domain comprising one
or more VL CDR’s with an amino acid sesguence selected from SEQ

ID NO. 13, BEQ ID NO. 14 and SEQ 1D 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 Cl1-3 VH domain (SEQ ID NO. 2) and the
Cl-3 VL domain (SEQ TID NO. 4).

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

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

5. A& specific binding member according to claim 4 comprising

the Cl1-3 VI domain (SEQ ID NO. 4.



Linker 135 Gly Ser Sly Gly Sly Gly Ser Th.- Asp lle Gin Met Thr Gin 150

Ser Pro Ser Ser Leu Ser Ala 5er Val Gly Asp Arg Val Thr 25 LCDR1 165

ile Thr Cys Arg Ala Ser GIn Ser lle Ser Ser Tyr Leu Asn 180 Trp Tyr GIn

GIn 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 the 210 Asn Giy Ser Giy Ser Gly Thr

Asp Phe Thr Leu Thr lle Ser 225 Ser Leu Gin Pro Glu Asp Phe Ala Thr
© TYFTIPEYs'Cin G 25240\ E8H CIn“AfPEYS Pfo Thr THY PHeSGREGH &ips 1
to Thriys Valndet ¢ 2b5:Ghote Lys ArgiGly-Ala:AlaAladfre-SerYakRhedler o »

X 0 Cx.~ light chain + his tag_SEQ ID NO: 9 YPFRLHQVYFDAPSC
e R STONO 18, ROCT AT BHE KT RGC Bel T3 Al Mot or 5647
forygd 2005/095453 PET/GR2005/003£90 ISEXPID RO 413 ACEATT-GCT

GCG TOG GGT CCT TCT ACA GGG TAC GCA GAC TCC Thr lle Ala
Ala Ser Gly Pro Ser Thr Gly Tyr Ala Asp Ser 5 GTG AAG GGC Val Lys
Gly SEQ ID NO 12: 10 ACT ACG GCG AAG TTT GAC TAC .
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Thr Thr Ala Lys Phe Asp Tyr 15 SEQ ID NO 13: CGG GCA AGT CAG
AGC ATT AGC AGO TAT TTA AAT Arg Ala Ser GIn Ser lle Ser Ser Tyr
Leu Asn 20 SEQ ID.NO 14: TCT GCATCC CGA TTG CAA AGT Ser Ala
Ser Arg Leu GIn Ser 25 SEQ ID NO 15: CAA CAG CTG CAG AGG AAG

vi &Sxh ACGAGCGI30GIN GIn LeuSlaArgLys,Pro-TRRThe SEQAD.NO 163 1,

5

merORp SURIFPBSHEQLKSG TAS VI LTNNEI PREARY BIWRVENAEESERS

detQESYIEQDIKDShe same conditions.
YSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGESHHHHHH
48 WO 2005/095453 PCT/G82005/001290 SEQ ID NO: 17 ACG GAC

7. ATE GAG NG ACCTAG TETGCAITCCITCCICTS FCY GCA &TCTaims 1

to ETAGCAGAL AGA GT G AL ARG AGT TRE LGEGCA AGT CAG
AGC ATT AGC AGC TAT TTA AAT TGG TAT CAG CAG AAA CCA GGG

AAA GCC CCT AAG CTC CTG ATC TAT TCT GCATCC CGATTG CAA
8. 10AAGHLGAE GTC GCAJ GAAGES Bt AGTGGEAGT/GCEA TET GGGns
o @ A_GAT TTC.ACT CTC Agi_ ATC AGO AGT GTG CAA CCT GAA GAT
T

A5 GERACT TAC TAL TET EANCAS ETE TAE'AGG AAG CIA
CGA CGT notl TCG GCC AAG GGA CCA GGT GGA AAT CAA ACG

9. GGCLHOL EGTGE MAZLSEQIDNGLIS o ci1aim 8 that

comprises a whole antibody.

10. A specific binding member according tce any one of claims
to 8 which is conjugated to a detectable label, enzyme, or

toxin, opticnally wvia a peptidyl bond or linker.

Il. A specific binding member according to claim 10 which is
conjugated to a toxin, wherein the toxin is selected from the

group comprilsing tributyl-tin and gliotoxin.

12, A specific binding member according to claim 10 which is

conjugated to a label, wherein the detectable label is FITC.
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25 Thr Aso lle Gin Met Thr GIn Ser Pro Ser Ser Leu Ser Ala Ser Val Gly
Asp Arg Val Thr lle Thr Cys Arg Ala Ser Gin Ser lle Ser Ser Tyr Leu Asn
Trp Tyr GIn GIn Lys Pro Giy 30 Lys Ala Pro Lys Leu Leu lle Tyr Ser Ala
Ser Arg Leu GIn Ser Gl_y Val Pro Ser Arg She Ser Gly Ser Gly Ser Gly

13. Thr.35 Asp ShesThukew ThrdleiSerSerVal- Gip Pro GluAsp,She Alathr
Tyr Tyr Cys GIn Gin Leu Gin Arg Lys Leu Arg Arg Ser Ala Lys Gly Pro
521 Gy RETPGITThE GTy Gly Arg Gy 40 Fni S5 AFWO 20051688458 ot V1
domPCT/GB20057601190 SEQIDNGMHEC AT ELC HAA GTG CAS of
12 GG TG GAG TCT GGG GGA GGC TTG GTA 5 CAG CCT GGG GGG
TCC CTG AGACTC TCC TGT GCAGCC TCT GGA TTCACCTTT
AGO AGO TAT GCC ATG AGC TGG GTO CGC CAG GCT 10 CCA

14. CGGAAG GEG CLGGAGHEE GIG TEAACT ATTGCT GEGTEG ¢
GGT.CCT TCT ACA GGG TAC GCA GAC TCC GTG AAG GGC CGG

clas®c KCC ATC TCC AGA GAC AAT TCC AAG AAC ACG CTG TAT CTG
CAA 15 ATG AAC AGO CTG AGA GCC GAG GAC ACG GCC GTATAT

T T GCG.AAA ACT.ACG GCG AAG TTT GAC TAC TGG GGC_ __ .
Lo ci% J&%ﬁ%c‘&f D CTEETE AcE ETC TCS RGO EGETERER cBcantibody
VE GGTITCAGET GG GEThact-compnising culiulinker GGCAGDS

acc%@n@GtToG@gﬁG@lT%@g%%gﬁ%_EQSC%QLA g’d%lggtgé‘g" of said
................................ TCT CCA TCC TCC CTG TCT GCATCT GTA

Spe%ﬁﬁAQ;ﬂ&ﬂﬂéﬂQeﬁ%@?ﬁfcOf antibody VH or VI domain.

16. A method according to claim 15 further comprising isolating
and/or purifying said specific binding member or antibody VH or

VL variabhle domain.

17. A methed according to c¢laim 15 or claim 16 further
comprising formulating the specific binding member or antibody
VH or VL variable domain intoc a composition including at least

one additicnal component.

18. A method of cbtaining cne 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 selecting one or more specific binding members of the
library able to bind said antigen, wherein the antigen comprises
an epitope within the aminc acid seguence YPFRLHQVYFDAPSC (SEQ
ID NO: 9).

19. 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, deletiocon, substitution or

insertion of one or more amino acids in the amino acid seguence
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25 ATC ACT TGC OGG GCA AGT CAG AGC ATT AGO AGC TAT TTA
AAT TGG TAT CAG CAG AAA CCA GGG AAA GCC CCT AAG CTC
CTG ATC 30 TAT TCT GCATCC CGA TTG CAA AGT GGG GTC CCA
TCA AGG TTC ACT GGC AGT GGA TCT GGG ACA GAT TTC ACT CTC
of ACC ATGAGC ARTIGTGEA CGLCAA GALTIT GCAACT TACTAC .
TGT CAA CAG -5 CTG CAG AGG AAG CTA CGA CCT TCG GO ARG
°f WEA'CCA GETEER rittAATURARE GG EGEICEETET ACK
dondCT, GRS TTCATC Toih GK ndighhehain +histagn 50 W0; 2005/095453; o
SqugnTchBVZijﬁlg %1Q%HSE 1D Ng): 0 1Met Ala Glu Val GIn Leu Leu Glu
“Ser Gly Gly Gly LeuVar 5715 Gif Pro GIY &Iy SerTeu Arg Leu Ser Cys
Ala Ala Ser Gly 30 The Thr Phe Ser Ser Tyr Ala 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 Tyr Ala Asp Ser Val Lys Gly Arg Phe 75 Thr lle Ser 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 105 Ala Lys Thr Thr Ala Lys Phe Asp
Tyr Trp Gly GIn Gly Thr 20 120 Lou Val Thr Val Ser Ser Gly_Gly_Gly_Gly
Ser_Gly Giy_Gl_y Linker 135 Sly_Ser_Gly Sly Gly Gly Ser Thr Asp lle
GIn Met Thr G1n 150 Se= Pro Sex Ser Leu Ser Ala Ser Val Gly Asp Arg
Val Thr 25 165 lle Thr Cys Arg Ala Ser GIn Ser lle Ser Ser Tyr Leu Asn
180 Trp Tyr GIn GIn Lys Pro Gly Lys Ala Pro Lys Leu Leu lle
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30 195 Tyr Se-- Ala Ser Arg Leu GIn Ser Gly Val Pro Ser Arg Phe 210 Ser
Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lle Ser 225 Se-- Val Gin
Pro Glu Asp Phe Ala Thr Tyr Tyr Cys GIn GIn 240 Leu GIn Arg Lys Leu
Arg Arg Ser Aia Lys Gly Pro Gly Gly notl 255 Asn GIn Thr Gly Gly Arg

nor&Y$1Thaeri ial Rhe ?d@%@&“%ﬁQQQ&CW%Qé'Wﬁi%% %%ﬁﬁﬂ%ﬁﬁnén%vA

specific binding member having an antibody antigen- binding site that
21%pinds a synaptophysin epitope within the amino acid sequence
p¥PFRLUHQWWYFRAPSE: (SEQ:ID.NG;: %e2-A specific pinding member,.
. accar gn&too%la!)rplel which coméprises: an antibody VII domain selected

“from- Sting” T8 VIS ddfaift (SBD I NB. 3Fand a

rom the group consisting of thé
SYEHgorRaire comprising-a VH CDR3Lwith3Re amingacid sequenceiohSEQ

w 412 and jonally: on \Y 'S with an_amino..aci .
e calectcd from SEG TDNO. 20 and SEo 1D NOLLE andlor afni7
SBHBGEY Vi dEmaRTsSIB clfoMthBoup consRtingofdteeCiangie
veomain {SERuID NQv4)iard a:Vl demain ComprisiRg; 089k MOre Vi, o1 ge
OCDR's wit@gn\%[zi 0 acid sequence selected from SEQ ID NO. 13, SEQ
D NO. 45nd @Iﬁ%.%.?%gﬁé‘dﬁ(?%mding 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 NGE 129 wHiéh $Peéifitbindifg member Sorfpetes for bindingrtos or VH/VL

comsynaptophysin withian-synaptaphysin binding domajn of an. anibady,; ., 45,
cognp;}sing the C1-3 VH domain (SEQ ID NO. 2) and the C1-3 VL domain

memlngQV S*Ndlﬁx)ds synaptophysin.

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

preoviding 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 denor nucleic acid encoding the VH CDR3 amino acid
sequence of SEQ ID NO. 12 such that saild 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 CDR2 to be replaced or lack a
CDR3 encoding region, and combining said starting nucleic acid
with a doenor nucleic acid encoding the VL CDR3 amino acid
sequence of SEQ ID NO. 15 such that said donor nucleic acid is
inserted intc the CDR3 region in the starting nucleic acid, sc

as to provide product nucleic acids enceding VL domains;
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4. A specific 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 (SEQ ID

NO. 4). 52 6. A specific binding member according to any one of claims 1

to 4:thathinds synaptophysin with affinity,equalte g betterthanthe, - 401 4.

! aff;nitt}/ of an synaptophysin antigen-binding site formed by the C1-3 VH

eﬂc%%ﬁ%lan‘(éE%ﬁ% NG. ﬁ)x‘gn(‘fl’ffﬁé T3 52V oAIA (SEQ 1D NS4} e thus
prodffinity ofithe speeificrbinding embes and the affinityiafthes /v,
comBiigen:inding site eing s, determingd under the same conditions, 7. A

specific binding member ccordcing 10 any one of claims 1" to 6 thaf
prodefiprisesdn ScRy aptibedy prclesulél 8dATspetificbinding¥neniber the VL
dom@ceerding to gry ane-ef Glaims 4,to 6 that.camprises,an antibody constant

VH/\lgegion. 9. A specific binding member according to claim 8 that comprises

AwhERE amtibody 40. A specific binding member according to any one of
claim3el-ta Sowhichrs conjugatedda agdetectable label-enzyme z0n t0XBma i 1
ontionally via a pepfidyl bond grlinke .. 11. A specific binding member

°r acco?dirﬁlg }tég Ig%alrrﬁgl% )évrhl%ﬁ is c%ﬁ?u%satésg i} E%SQ.}FE’ wheteit'the toxin is
seleeted froithes Yroup eomighisind trisuityletimant gliotdxdin. 12.rAspecific

syndindipg paember agcording tQ claim-1Qwhich is: conjugated.to a jabel, ; ;o
wherein the detectable label is FITC. 53 13. An isolated nucleic acid
e ol CBmpHsEs S ANERBtigR ESddence encoding a specific binding
member or antibody VH or VL domain of a specific binding member
21.acﬁo%g%%géa9¥ég¥%g%g to claim 19 or claim 20 wherein the
specific binding member that binds synaptophysin is an antibody

fragment comprising a VH domain and a VL domain.

Z2z. A method according to 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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claims 1 to 9. 14. A host cell transformed with nucleic acid according to
claim 13. 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
25. binding mermbererantibody Mihan WL donagain. 16 A methed. according, to
h claim 15 further comprising isolatin%‘and/orpurifyin said specific bindin% ‘
2V iémber BF antibody YViFoF S VanabiRsmann. 172 A fetitd agecrmrphysin
acctoclaim I»orchimrks hitheracomprising formutatingthe:specific binging:
- er. or antibo H or VL variable domain into a composition
fLa(iEr%c%r]l?c%nagat% as! %%g\éaydgd}trfdnal component. 18. A method of obtaining
one or more specific binding members as claimed in claim 1, the method
26 . inciuding bringing. inte ;condact.a library-af specific-binding members and;
an anti en, and selecting one or more specific binding members of the
meCirAiy hblé T3 birdSaitihitigen, TRt drtigenscoimprisesaimcter Lsed
by ‘epitepewvithin he amine-acid seguesce YPRRL HOVYFRARSE ESEQs ID
se1NQ:L9)- 9. A method of obtaining a specific binding member having an
anti%ody antigen-binding site that binds synaptophysin, the method
(1) comprising providimg e wasrdfead dition; eletior, substitution orf indertion 1
to 0f one or more amino acids in the amino acid sequence 54 of the C1-3
.. VH domain (SEQ ID NO. 2) one or more VH domains each of which is an
(4L arftindRacid SeGuenté varialitBPfie CRIVIY admait dptiohafly bftbining
bindnheyormose Wik domainamine acid seguencenariants thusprovidedswith
one or
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54a more VL domains to provide one or more VH/VL combinations;
and/or providing by way of addition, deletion, substitution or 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
varantofithe C1:3:-Vk domain, ang.combining one o more, Yk domain e
_amino acid sequence variants thus provided with one or more VH
C 1 YoiihiS TS pPovide“ond of Hore! VA 2 dBfaiA Ronibinations: &g with an
amitestingi thes¥kfudomainsamino-acidseguerice variamts ot VH/YEQ 1D nNo. 11
c inatiqn. or cgmbinations for to identify a specific binding member that
and blgn S §?n§&ép§$§iné§ .%Lmethod of obtaining a specific binding member
havingvar ‘aritibody dirtigfén-Bihdirgrsiie: tharhindsssyrtaptophysianwhich the
c1-Method Gemprises: proyiding, starting nycleic.acids engoding oneor marg
~VH domains which either comprise a CDR3 to be replaced or lack a
1L D RSSOy egion Sarid EBMbIRIAG sali stirtifg nuéiic S&/ Wity - 14
and donpr nocheic aciel, encoding the VH CDR3 amino acid sequence of SEQ
IDNQ. 12 sugh that said donor nucleig acid s inserted Into the CDRS |
region in the starting nucleic acid, so™ as 10 bl‘OVIgél pr‘o&uétoﬁnﬁﬂelig%%i&seas
thagnébding-¥Hdomains; be providing startifly Adcleictacids encedingsere ohan
aboiROreVh  damainswhich,either.comprise 8 (PR3 to pe replaced of lagka,
. CDR3 encoding region, and combining said starting nucleic acid with a
aclgohdr nikfdic Acidéridoding the ¥ TOR3amino dcid ‘sediiente SIGEE"
ID NQ. b sueh thatsaid doner nucteie agickisninserted ipto:therCRR3:
n.in the startingnnéj}:leic acid, so as to pé%igl? %r__gduct nucleic. acids

re%io
framework r@gﬁfns d/0r one 'or more
encodlng omalins;

(i1i) a specific binding member having an antibody antigen-
binding site which competes with the Ci-3 VH domain for binding

to synaptophysin.
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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 product nucleic acids encoding VL
27. domains,and combining the;Viy domainstbus praduced with one ormore .
n VH domains to provide VH/VL combinations; selegting a specific binding
D8 Embar cOmpTisTg & VAT Hoftaift '6r & VL SooMibipation tRarsiRdSC
hepsynaptophysin; and=fecoveringseid speaifig binding snember thatdinds »gent
synaptophysin.and/or. nucleic acid encoding the specific binding . member
o At binds SyApophysin. 31° Aethiod a6esraeFto LT 16-or e 20
Livivhetreirthel 8pecific binding member that binds synaptophysin is an
whe 281b0dY fragment compriging,a Vi gdomain and.a VL domain, 22. A
. method according to claim 21 wherein the antibody fragment is an scFv
"2 antiBBay mdlectiieh 2574 Mt aécoreif-ffclaim 21wRerin the lains 1
to ahtibody fragment is an Fab antibody molecule. 24. A method according
(110 claim 22 ngl%mﬂﬁ}t}urt@ﬂer ,compkrisinqlprovidiqg the VH domain and/or
the VL domain of the - antibody fragmént in a Whol antisody. 56295 58
bingpathodlidomplisingtbinding ey spedifio birding membat diavingan antibody
anggensbinding site thatbingds synaptophysin, according to any one 85 “he
claims 1 to 12 to synaptophysin or a fragment of synaptophysin. 56. se
Cl‘%f‘é”sﬁ@éﬁﬁ&ﬁinb@ﬁy& bér inftheThanufariur@rst & edidlnidit for th an
amireaiment of audiseasesern disorderscharagtefised hy liverfibrosis, whergin - 4

anc 18§ 3PEEificPinding member is
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selected from: (i) a specific binding member according to any one of

claims 1 to 11, (ii) a specific binding member having an antibody antigen-

binding site that binds synaptophysin and which comprises: 57 a variant

antibody VH domain comprising a variant of the C1-3 VH domain (SEQ

ID MQ-v%)rQra%iYaQ%@H%fo@nyﬁ:%Mﬂﬁr}ma&'ﬁl@ﬁ%@?f SPQUENEE+ of the

selected from SEQ ID NO. 10; SEQ ID NO. 11 and SEQ ID NO. 12;
CL=Andlor s g afantaitibbdy™ L ddbmain coniprishig a wriaht BF theFo13mpL an
amidomain {SEIR NGQ. 4)0ra vafant-efa MoCDR with ar: amine acidyo. 14
andiﬁgglegge 8Iec{%d from SEQ ID NO. 13, SEQ ID NO. 14 and SEQ ID

0."15, wherein il each case the variant sequence comprises less than

204iterations; tessithancabbouti5:alteratiens, lesgithansaboutil ses less

tha@ltgbatc@f‘@eqra|§§%ﬁ@3}n §Q9§t %h%’ns'a%g[lg' 35[5'”91 f’flgpa%q_q)lﬁeéq,ce ess8 than

~alterations compared with the VH or VI- domain, and wherein sai
aboRtefdtichs &rehade n Ohe'Grifofé Aramework regidns andfordnel opmino
acidneredCBiRs: of (i} aspeeific hipgding-memperr-having an antivedy antigen-
binacijlr(lj? site which comp etes witbtthe C1-3 VH domain for binding to
syfRaptophysin: B8 F7- Use 6f4 $pitiiic Bindingiiembér @Y Stie BF Rore
franeageritsrthat aflowedetérminationcof therindihgof said member to
(1.1 hepaic stellate gells,ipdhe nanufacture of a diagnostic agedt, fore, .. -
. detection of a disease or disorder characterised by liver fibrosis, wherein
bindHegpadifie biRdiRG ember & selbkted fiont (i) 2 $pecifidbindifg: pinding
to dMempergeeerting to any one of claims 1
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to 12, (ii) a specific binding member having an antibody antigen- binding
site that binds synaptophysin and which comprises: a variant antibody VH
domain comprising a variant of the CI-3 Vu domain (SEQ ID NO. 2) or a
variant of a VH CDR with an amino acid sequence selected from SEQ ID

28, NQf: &a%%@é&@%ﬂtl @&%&Qilz%l\l@-s%@ﬂ@i@ @%%@%i_@%mber and
antibody VL domain comprising a variant of the C1-3 VL domain (SEQ ID
oneNG. #Fofa Variant 6fa VI2EDR With &7 it adid Seqtiéntaeehdcied g of

saifromBEQ IDINO=13; SEQH2 NQrt4 cand SEQ ID NO. 15, wherein in

wne£BEN AR g Xarlant sequance comprises less. than 20 allerafions, less
than about 1 a(ftératlons,ilesst an about 15 a?te'r“aetlons or less than

(1) abobP8Ca 32 bkrdaminanaeict sequence alterationstomparedivithh tHens 1

to MH or VL domain, and wherein said alterations are made in one or more

.. . framework regions and/or one or more CDRs, or (jii) a specific binding

"1 mémBBFhabing &t antibedy aitigen Bttty site @hicH eoknpates @ith the

bindi1:3 \4H omainfor binting yte:gynaptophysin b 28.iAdiagagsticdt .
cognp‘;ier}LgaaI]%p%gttig bCi)n &”%H‘%{Q}??E%ndo%”% or more rea ents tﬁ_hat —
allow determination okft é binding of Said mgmbef'"?gh%pg i stéflate™ "¢

Cl-%ells, wherin théspeéificiliindiny memberds seletctertfreniiXi) @ specific: an

ami Dinding member according 1o any ongokalaims, 1xto 11.4(i) a:spegiic,, 14
binding member having an antibody antigen- binding site that binds
and gyREptdpiyen and wiitH @mprises: a variant antibody VH domain

comprising arvariant obthe, vi domzin comprising a variant of the

Cl-3 Vi domain (SEQ ID NC. 4) or a variant of a VL CDR with an
aminc 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, iéss than about 15 alterations, less than
about 10 alterations or less than about 5, 4, 3, 2 or 1 aminc
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 more CDRs,
(1i1) a specific binding member having an antibody antigen-
binding site which competes with the Cl-3 VH domain for binding

to synaptophysin.
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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 CI-3 VL domain (SEQ ID NO. 4) or a variant of a VL CDR with an
29, armn@ag@r@%m@aselge@gof&%%%%@ny&slﬁm‘SEaQ IDNO 14,800 ;16

Q ID NO. 15, wherein in each case the variant sequence comprlses
& S?ees%l thiekh DO KitEr SHGHEIESs tHATCABOMELE Qitérations, fessthan aBodt
efféaalt%aﬁmmnt lessrthanrabaut 5; 45 32101 lzaping-nacid seguence
ace ions compa ared with the VH or VL domain, and wherein said
teratlons are a%le in one or more framework regions and/or one or
more CDRs, (iii) a specific binding member having an antibody antigen-
binding site which competes with the C1-3 VH domain for binding to
synaptophysin. 61 29. A pharmaceutical composition comprising as active
principle a specific binding member according to claims 1 to 11 in an
effective amount, in conjunction with a pharmaceutically acceptable
excipient. 62 62875851.txt SEQUENCE LISTING <110> The University
Court of the university of Aberdeen wright, Matthew Porter, Andy <120>
Specific Binding Members Against Synaptophysin <130> SMK/6287585
<140> PCT/GB2005/001190 <141> 2005-03-29
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<1i0>

<150> GB 0407059.5 <151> 2004-03-29 <150> GB 0416402.6 <151>
2004-07-22 <160> 27 <170> Patentln version 3.1 <210> 1 <211> 356
<212> DNA <213> Homo sapiens <400> 1 ccatggccga agtgcagctg
ttggagtctg ggggaggctt ggtacagcect ggggggtcce 60 tgagactctc ctgtgcagcec
tctggattca cctttagcag ctatgccatg28gegigtegtl20 gccaggctcec agggaagggg
ctggagtggg tctcaactRWeMEgteP Gifecticta 180 cagggtacge agactcegty

Thaagoueregticactatele £agrlaraabiccaglazcamdd agctatatct

Wrgﬂh'aatga khaycctgagag ccgaggacac ggccgtatat tactgtgega 300

PoLsacta 8& gaagtttgac tactggggcc agggaaccct ggtcaccgtc tcgagc 356

<120> Sp@dEi @ sHiding Iemt2t2>ARRIh 2 Kniiamshsapiens <400> 2 Met Ala
130> Sg %@Jz iIn Leu Leu Glu ser Gly Gly Gly Leu Val Gin Pro 1510 15 Gly

< 5 er Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe ser 20 25 30

<140>  PCHIGEYPAIAOELEr Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu 35 40

<14> 298519341 Ser Thr lle Ala Ala Ser Gly Pro Ser Thr Gly Tyr Ala Asp 50 55

<150> GB4Bzesalslys Gly Arg Phe Thr lle Ser Arg Asp Asn Ser Lys Asn Thr

<131> 2004-03-29

<150> GB 0416402.6

<151> 2004-07-22

<160> 27

<170> PatentIn version 3.1

<2i0> 1

<211> 356

<212> DNA

<213> Homo sapiens

<400> 1

ccatggccga agtgeagetg ttggagtctg ggggaggctt ggracagect ggggggtece 50

tgagactctc ctgtgcagec tctggattca cotttagcag ctatgecatg agetgggtec 120

gcCaggctcc agggaagggy ctggagtggg totcaactat tgotgogteg ggrocttcta 180

cagggtacgc agactccgtg aaggyccggt tcaccatctc cagagacaat tccaagaaca 240

cgctgtatct gcaaatgaac agoctgagag ccgaggacac ggocgtatat tactgtgega 300

aaactacggc gaagttigac tactggggcc agggaaccct ggtcaccgrc tcgage 356

<210>
<211>
<23i2>
<213>

<400>

2

118

PRT

Homo sapiens

2

?et Ala Glu val g?n teu Leu Glu Ser Géy-@?y Gly Leu val Gin Pro
) 1

15

Gly Gly Ser ggu Arg Leu Ser Cys ATa ala ser Gly phe Thr Phe Ser

25 30

Ser Tyr géa Met Ser Trp val Arg Gin Ala Pro Gly Lys Gly Leu Glu
. 45

40

Trp §31 ser Thr Ile Ala Ala Ser Gly Pro Ser Thr Gly Tyr Ala Asp
0

55

égr val Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr

70 75 80

Page 1



65 70 75 80 Page 1 62875851.txt Leu Tyr Lea GIn Met Asn Ser Lea Arg
Ala Glu Asp Thr Ala Val Tyr 8590 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
115 <210> 3 <211> 339 <212> DNA <213> Homo sapiens <400> 3
acggacatcc agatgaccca gtctc€aido 8édetdtg catctgtagg agacagagtc 60
Leu Tyr LAGCAIGAMREOGEI0LERANICINIRIY RAGAACAILIAAHYOA cagragaaa 120
ccagggaag cccctaagct cctgat&@t tctgcatcce gattgcaagg tggggtccca 180
tcaaggttca atggcagtgg atctgggaca gatttcactc tcaccatcag cagtctgcaa 240
Tyr Cys Atetgaagafiritghaactia clacieieadpAgeigcadn ggpageriasoaagticgge 300
caalftfyacca aggtggaaat caBhcgggeg geecgcetgea 389 <210> 4 <211> 113
<212> PRT <213> Homo sapiens <400> 4 Thr Asp lle GIn Met Thr GIn
Leu val T@BerRilo Ber Ser Lea Ser Ala Ser Val 1510 15 Gly Asp Arg Val Thr lle
Fhr Cys Arg Ala Ser Gin Ser lle Ser Ser 20 25 30 Tyr Leu Asn Trp Tyr
Gin GIn Lys Pro Gly LYS AlaPro Lys Lea Lea 354045

<210> 3

<211> 339

<212> DNa

<213> Homo sapiens

<43{> 3
acggacatcc agatgaccca

~ accatcactt gccgggceaag
ccagggaaag ccoctaaget
tcaaggttca atggcagtgg
cctgaagatt ttgcaactta
Caagggacca aggtggaaat
<210> 4
<2ii> 113
<212> PRT
<213%> Homo

<400> 4

sapiens

{hr Asp Ile Gin

5

‘Val Thr

20

Gly Asp Arg

Asn
35

Tyr Leu Trp Tyr

Ile Tyr ser ala Ser

506

Gly ser Gly ser gly

Pro Glu Asp Phe aAla

85

Thr Thr phe Gin

Met Thr
Iie
G%q
APg
65 ;'gr

Thr

Gly

gtctecatoe tocctgtetg
tcagagcatt agcagctatt
cctgatctat totgeatcce
atctgggaca gatttcactc
cractgtcaa cagctgcaga

Caaacyggygcg gecgetoca

Gin Ser Ser

1

Ser Pro

Thr Cys Arg Ala Ser

25

Gln Pro Gly Lys

Ley Ser val

55

Gly

Thr
75

Asp Thr Leu

Gin Glin

90

Tyr Tyr Cys

val Glu Ile

105

Thr Lys

Fage 2

catctygtagg agacagagtc
tazattggta tcagcagaaa
gattgcaaag tggggtccca
tcaccatcag cagtctgcaa

ggaagcctac gacgtteggc

Sar val
15

Leu Ser Ala

Ile s
30

GIn Sser Ser

Ala Pro L.eu

45

Lys Ley

Pro ser Phe Asn

60

Arg

Gln
80

Ile Ser Ser Leu

Leu Gin Arg Lys Pro

95

LYs Arg Ala Ala

60
120
180
240
300
339



lle Tyr Ser Ala Ser Arg Lea GIn Ser Gly Val Pro ser Arg Phe Asn 50 55
60 Gly Ser Gly Ser Gly Thr Asp Phe Thr Lea Thr lle Ser Ser Lea GIn 65
70 75 80 Pro Gla Asp Phe Ala Thr Tyr Tyr Cys GIn GIn Leu GIn Arg Lys
Pro 8590 95 Thr Thr Phe Gly Gin Gly Thr Lys Val Glu lle Lys Arg Gly Ala
Ala 100 105 110 Ala Page 268878B5158& <210> 5 <211> 45 <212>
DNA <213> Artificial sequence <220> <223> C1-3 linker encoding
nucleotide sequence <400> 5 ggtggaggcg gttcaggcgg aggtggcagce

<2310
<211>
<212>
<213>

<220
<223>

<400> 5

ggrogaggcg grtcaggegy aggtggeage ggeggtggcg ggteg

<210> 6
<211> 15
<212> PRT
<213

<220>
<223>

<4080 &

%Ty Gly Gly Gly ?er Gly Gly Gly Gly igr-61y Gly Giy Gly ser

<Z1i0> 7 -
<Z213> 758
<212> DNA
<213>

<220>
<2Z3>

<400> 7
ccatggcecga

tgagactcte
gecaggerec
cagggtacge
cgcrgtatct
aaactacggc
gagocggtc
agtctccatce
gtcagagcat
tcctgatcta
gatctgggac
actactgtca
tCaaacggge
<210> 8

<Z11l> 252
<212> PRT

agtgcagetg
ctgtgcagce
agogaageag
agactccgtg
gcaaatgaac
gaagttigac
aggcdagagat
ctcoctgtet
tagcagetat
ttctgeatce
agatttcact
acagctgcag

ggcegetgea

Artificial seguence

artificial sequence

ttggagtcty
tctggattca
ctggagtggg
aagogccgyt
agcctgagag
tactggggcec
ggcagrggcg
gcatctgtag
ttaaattggt
cgattgcaaa
ctcaccatca
aggaagccta

ccatctgict

€1-3 Tinker amino acid sequence

Ci-3 encoding nucieotide seguence

ggggaggctt
ccrttageag

tetcaactat
tcaccaterc
ccgaggacac
agggaaccct
gtggcgggrc
gagacagagt
atcagcagaa
gtggggtccc
gcagtctgca
cgacgttcgg

tCatcrtt

Page 3

ggtacagcct
ctatgccatg
tgetgegtog
cagagacaat
ggccgtatat
ggtcaccgte
gacggacatc
caccatcact
accagggaaa
atcaaggrtc
acctgaagat

ccaagggace

i5

ggogggrccc
agcrgggtce
ggrecttcta
tccaagaaca
tactgtgrga
tCgagcggty
cagatgaccc

tgccoggcaa

geeoctaage

aatggcagtg
tttgcaactt

aaggtggaaa

zsggcggtggcg ggtcg 45 <210> 6 <211> 15 <212> PRT <213> Artificial
DNgequence <220> <223> C1-3 linker amino acid sequence <400> 6 Gly
ATE G GISE8ERRSE Gly Gly Gly Ser Gly Gly Gly Gly Ser 1510 15 <210>
7 <211> 758 <212> DNA
C1-3 Tinker encoding nucleotide seguence

45

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



Fans

<213>  art9Figsgicg galerticta 180 ca

<220>

"<223>

<400>

wet ala cHCHRIOKY @Lae@aeagaﬁ&%&ﬂwt&%cggggaggggqtggggepgat tagcagctat

Gly

Ser

Trp

'S?!’”

65

Leu

Tyr

Leu

Gly

Leu

145

Gln

Ala

Pro

Ile

Leu

225

Lys

Gly
Tyr
val
50
val
Tyr
Cys
val
Gly
1
Ser
Ser
Pro
ser
Sepr
210

Gln

Arg

<213> Artificial sequence <220> <223> C1-3 encoding nucleotide
sequence <400> 7 ccatggccga agtgcagctg ttggagtctg ggggaggctt
ggtacagcct ggggggtcce 60 tgagactcte ctgtgcagec tctggattca cctttagcag

ctatgccatg agctgggtce 120 gccaqgctce agggaagggg ctggagtggg tctcaactat
gifgfd%i%ﬁ:&@‘ ctccgtg aagggecggt tcaccatctce

cagagacaat tccaagaaca 240 cgctgtatct gcaaatgaac agcctgagag
Ci_%c%%gggcaacigggg%aaetag tactgtgcga 300 aaactacggc gaagtttgac tactggggcec
agggaaccct ggtca cgrfcetcgagcggtg 360 gaggcggttc aggcggaggt
8 ggcagcggeg gtggcgggte gacggacate cagatgacce 420 agtctccatce ctecctgtet

ttaaattgyyt atcagcagaa accagggaaagcccctaagce gatcta ttctgcatcc
cgattgcaaa gtggggtccc atcaaggttc aatggcagtg 600 gatctgggac agatttcact
setopacaleg Ueaoilaca,acaigaagat Higcaast A0 gptasigtea acagetgeag
ag@Bagccta cgacgttcgg cédagggacc aaggtggaaa3i?0 tcaaacgggc
ggccgctgca ccatctgtct tcatcttt 758 <210> 8 <211> 252 <212> PRT Page
A13 6R3758bItbg wRILIxrAitificiahsearenesy<209>:12233 GI3 amino acid
35sequence <400> 8 MBt Ala Glu Val GIn LeudBeu Glu ser Gly Gly Gly Leu
Val GIn Pro 1510 15 Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly
sePHehThr Rhe18en D) 26r301 Searrbysdta et Sbr T \lalsArgGIn Ala Pro
Gly Lys Gly LeuTlu 60

Lys Giy Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr
70 75 280

Leu Gin Met Asn Ser Leu Arg Ala Glu Asp Thr Ala val Tyr
85 90 95

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

Thr val ser ser Gly Gly Gly Gly Ser Gly Gly Gly Gly ser
115 120 12¥ y R

Gly Gly Ser Thr Asp Ite GIn Met Thr Gln Ser Pro Ser Ser
135 140

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

Ile ser Ser Tyr Leu Asn Trp Tyr Gln Gln Lys Pro Gly Lys
185 1790 175

Lys Leu teu Ile Tyr Ser Ala Ser Arg Leu Gln Ser Gly val
180 185 190

Arg Phe Asn Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr
185 _ 200 205

Ser Leu Gln Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Gin Gin
215 220

Arg Lys Pro Thr Thr Phe Gly GIn Gliy Thr Lys val Glu 1le
230 235 240

Gly ala Ala Ala Pro ser val Phe Ile Phe
Page 4



3540 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 7580 Leu Tyr Leu Gin Met Asn Ser Leu Arg Ala Glu Asp Thr
Ala Val Tyr 8590 95 Tyr Cys A %s Thr Thr Ala Lys Phe Asp Tyr Trp
Gly Glmgdy Thr 100 105 1188434 FhF val ser Ser Gly Gly Gly Gly Ser
Gly Gly Gly Gly Ser 115 120 125 Gly Gly Gly Gly Ser Thr Asp lle GIn Met
<10> g 1hrGInSerPro Ser Ser 130 135 140 Leu Ser Ala Ser Val Gly Asp Arg
<211> 15 Val Thr lle Thr cys Arg Ala ser 145 150 155 160 Gin Ser lle Ser Ser Tyr
:g%? PRTLey Asn Trp Tyr Gin GIn Lys Pro Gly Lys 165 170 175 Ala Pro Lys Leu
g Omfeﬁal?éelrﬁfr Ser Ala Ser Arg Leu GIn Ser Gly Val 180 185 190 Pro Ser Arg
<400> S Phe Asn Gly Ser Gly ser Gly Thr Asp Phe Thr Leu Thr 195 200 205 lle

Tvr p weekser Leu én 10 i) Asp Phe Ala TT Tyr Tyr Cys GIn GIn 210 215
1yr roF 22'6’5{%'? %Iiffl rgg ny59 i"’lrrjoﬁﬁrg i PR & 3‘7 éi%OG?ﬁpl'lﬁ)s’Eys Val Giu lle
225 230 235 240 Lys Arg Gly Ala Ala Ala Pro Ser Val Phe lle Phe Page 4

<210» 10 6287585L.ixt 245 250 <210> 9 <211> 15

<211> 15
<212> DNA
<213> Homo sapiens

<7220
<221> (DS
} <222> (1)..(1%)

| <400> 10

agec tat gec atg age 15

ger Tyr Ala Met Ser B
5

<2il> 11

<21l> 51

<212> DNA

<213> Homo sapiens

<220
<Z221> Cbs
<222> (i)..(Sl)

<400> 11
act att gct gcg tcg ggt coct tct aca ggg tac gca gac toc grtg aa 48
Ihr Ile Ala Ala ger Giy Pro ser Thr G%y Tyr Ala Asp ser 8& Lyg

10 5

&y o

<210> 12

<211> 21

<2iZ2> DNA

<Z213> Homo sapiens

<220>
<221> (BS
<222> (1)..(21)

<400> 12
act acg gcg aag ttt gac trac
Ehr Thr Ala Lys ghe ASp Tyr 2

<210> 13

<211> 33

<212> DNA

<213> Homo sapiens

<220
Page 5



<212> PRT <213> Homo sapiens <400> 9 Tyr Pro Phe Arg Leu His Gin
Val Tyr Phe Asp Ala Pro ser Cys 110 15 <210> 10 <211> 15 <212>
DNA <213> Homo sapiens <220> <221> CDS <222> (1)..(15) C <400>
10 agc tat gcc atg agc 15 Ser Tyr Alamet Ser 15 <210> 11 <211> 51
271> 212> DNA <213> Homo saPféis822285t<221> CDS <222> (1)..(51)
<222> {1x4@8x)11 act att get gcg tcg ggtccct tct aca ggg tac gca gac tcc gtg aag
<400> 13 48 Thr ?le Ala Ala Ser Gly Pro Ser Thr Gly Tyr Ala Asp Ser Val Lys 1 15
cgg gca adideRyl dgENEL IR L <2li™2l aar 33

Arg Ala Ser Gin Ser Ile Ser Ser Tyr Leu Asn
1 5 10

<210> 14

<21l> 21

<212> DNA

<213> Homo sapiens

<220
<22i> DS
<22Z» (1)..(21)

<400> 14
TCT gCa tec cga ttg caa agt 21
_%m'MaSm*mggajmnSw

L <210> 15

«<21l> 27
<212> DNA
<213> Homo sapisens

<2 20>
<2Z1s> (DS
<222> (1)..027)

<400> 15

Caa cag Ctg cag agg aag cCt acg acgy 27
Gln Gin Leu GIn Arg Lys Pro Thr Thr

1 5

<210> 16

<211> 110

<Z212> PRT

<213> Aartificial sequence

<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 val phe Ile Phe Pro Pro Ser Asp Giu GIn Leu Lys

1 5 10 15

Ser Gly Thr Ala Ser val val Cys teu Leu Asn Asn Pﬁe Tyr Pro Arg
20 25 30
Glu Ala Lys val GIn Trp Lys val Asp Asn Ala Leu Gln Ser Gly Asn
35 40 45

Ser GIn Glu ser val Thr ggu Glin Asp Ser Lys Asp Ser Thr Tyr Ser
50 ' 60

Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys
65 7 75 80
FPage 6



<212> DNA <213> Homo sapiens <220> <221> CDS <222> (1)..(21)
<400> 12 act acg gcg aag ttt gac tac 21 Thr Thr Ala Lys Phe Asp Tyr 1 5
<210> 13 <211> 33 <212> DNA <213> Homo sapiens <220> Page 5
<221> CDS 62875851.txt <222> él)ﬁ..(33) <400> 13 cgg gca agt cag agc
att agc agc tat tta aat 33 Arg%%? B? BIRSer ile Ser Ser TyrLeuAsn 15
10 <210> 14 <211> 21 <212> DNA <213> Homo sapiens <220> <221>
val Tyr A@D@’%% o>Velh, (o) H?E&O@"S'llgfg)mtlgﬁ!a ﬁm‘cgarttgrcaaé'éa"gtm Ser Ala Ser

.

Arg Leu GIn Ser

Lys Ser Phe Asn Arg Gly Glu Ser His His His His His His

100 165 110
<Z21(> 17
<211> 339
<212> DNA
<Z13> Homo sapiens
<400> 17
acggacatcc agatgaccca gtotccatec teectgtctyg catctgtagg agacagagtc 60
accatcactt googggcaag tcagageatt agcagetatt taaattggta tcagcagaaa 120
tCagggaaag cccctaaget cctgatctat tctgcatccc gattgcaaag tggggteeca 180
tTCaaggrtca gtggcagtgyg atctgggaca garttcactc tcaccatcag cagtgtgcaa 240

- Cctgaagatt titgcaactta ctactgtcaa cagcetgcaga ggaagotacg acgttcoggoce 300

aagggaccag gtggaaatca aacgggcgge cgotgcaca 338
<2i0> 18
<23il> 113
<212» PRT
<Z213> Homo sapiens
<400> 18
Thr Asp Ile Gin Met Thr GIn Ser Pro Ser Ser Leu Ser Ala Ser val
1 5 10 ' 15
Gly Asp Arg val Thr Ile Thr Cys Arg ala Ser Gin Ser Ije Ser ser

20 25 30
Tyr Leu Asn Trp Tyr GIn GIn Lys Pro Gly Lys Ala Pro Lys Leu Leu

35 40 45
Ile Tyr ser Ala Ser arg Leu GIn Ser Gly val pro ser Arg Phe ser
50 55 &0
Gily Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser ser val &ln
65 70 75 80
Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Gin Gln Leu Gln Arg Lys Leu
85 S0 g5

Arg Arg ser Ala Lys Gly Pro Gly Gly Asn Gin Thr Gly Gly Arg Cys

100 105 110
Thr

Pagas 7



ri15 <210>15<211> 27 <212> DNA <213> Homo sapiens <220>
<221> CDS <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 <2_11> 110
<212> PRT <213> Atrtificial sequence <220> <223> Entire amino acid

19 Sequence for the Human cort&ht&kappxdomain an d 6 Histidine residue

Page 8

253’_;?1’ 75 purification tag <400> 16 Ala Ala Pro Ser Val Phe lie Phe Pro Pro Ser Asp

<212> DN"G[H. GInLleu Lys 151015 Ser Gly Thr Ala Ser Val Val Cys Leu Leu Asn

<2L3> ATRdH PR f?FbX?BC&rg 20 25 30 Glu Ala Lys Val Gin Trp Lys Val Asp Asn

<220> Ala Leu GIn Ser Gly Asn 35 40 45 ser GIn Glu Ser Val Thr Glu GIn Asp

<223> AN SarTVRTAYESEPTIY TYPSER 50 BE-801 tenget el FhrseeudiveLeu ser

<400> 19Lys Ala Asp Tyr Glu Lys His Lys 65 70 75 80 Page 6

ccatggccga agtgcagetg ttggagtctg goggaggctt ggtacagect ggggagtoce 80

tgagactctc ctgtgcagec tctggattca ccrttagcag ctatgoccatg agotgggtce 120

gccaggerce agggaagggy ctggagtggg tctcaactat tgotgegtcg ggrtoctteta 180

cagggtacgc agactccgtg aagggecggt tcaccatctc cagagacaat tecaagaaca 240

cgctgtatct gcaaatgaac agectgagag ccgaggacac ggecgtatat tactgtgcga 300

aaactacggc gaagtlttgac tactgggygcc agggaaccct ggtcaccgrc tcgageggty 360
~ 9aggceggrtc aggogoaggt ggoageggcyg gtggegggtc gacggacatc cagatgacco 420

agtctccate crtcectgict gcatctgtag gagacagagt caccatcact tgccggecaa 480

gtcagagcat tagcagctat ttaaattggt atcagcagaa accagggaaa gcccetaage 540

tcctgatcta trctgeatee cgattgcaaa gtggogtccc atcaaggtic agtggcagtg 800

gatctgggac agatticact ctcaccatca goagtgtgca acctgaagat ttrgcaactt 650

actactgtca acagctgcag aggaagctac gacgttcggce caagggacca ggtggaaatc 720

aaacgggcgg cogotgeaca totgtottea tortt 755
o <210> 20

<21l> 251

<212> PRT

<213> artificial seguence

<220>

<223> An earlier version of the C1-3 amino acid seguence

<400> 20

Met Ala Glu val GIn Leu teu 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 Ssar

20 25 30
ser Tyr Ala Met Ser Trp val Arg Gln Ala Pro Gly Lys Gly Leu Glu
35 40 45
Trp val ser Thr Ile Ala Ala Ser Gly Pro Ser Thr Gly Tyr Ala Asp
50 55 60

ser val Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr

83 70 75 80

Leu Tyr teu Gin Met Asn Ser Leu Arg Ala Glu Asp Thr Ala val Tyr

85 90 95



Tyr

Leu

Gly

62875851.txt Val Tyr Ala Cys Glu Val Thr His GiIn Gly Leu Ser Ser Pro
Val Thr 85 90 95 Lys Ser Phe Asn Arg Gly Glu Ser His His His His His
His 100 105 110 <210> 17 <211> 339 <212> DNA <213> Homo
sapiens <400> 17 acggacatcc agatgaccca gtctccatcc tcectgtetg
catctgtagg agacagagtc 60 acté¥dadt fceggcaag tcagagceatt agcagcetatt
taaattggta tcagcagaaa 120 ccagggaaag cccctaagct cctgatctat tctgcatcee

Cys Adattgradey tghggtdeca B Phieaegyitoe gtygcadioG bicttlggaka gatttcactc
tcactatcag cagtgtgcaa 240wéctgaagatt ttgcaactta étdttgtcaa cagctgcaga

gaagctacg acgttcggcc 300 aagggaccag gtggaaatca aacgggcggc

val ngcfg%béé&}"gfkﬂ@@ﬁ £&21161y18e22aDy PRTE¥ 83yHeerno sapiens
<400> 18 Thr Asp lle Gin Met Thr Gin Ser Pré®er ser Leu ser Ala Ser val
151015 Gly Asp Arg Val Thr lle Thr Cys Arg Ala Ser GIn Ser lle Ser ser

%g 2% fﬁ’éosefy% Eéa?g\%rﬁ:i’?pﬁﬂ% i thrLg REGIJ 1Yy $AaFfo Lys Leu
Leu 35 40 45 lle Tyr ser Ala Ser Arg Leu GIn 5er Gly Val Pro ser Arg Phe
?er 50 55.60 .Gly 5er Gly 5§r %b{» TgeA%P\ Phe Thr Lea Thr lle Ser Ser

5

Leu Se V
Leu r A\/%ll%?l %7@%5%6 Arg Va r Cys Arg Ala igg
Gin Ser Ile Ser Ser Tyr Leu Asn Trp Tyr Gln Glin Lys Pro Glv Lys
165 170 Y l?% Y
Ala Pro Lys Leu Leu Ile Tyr Ser Ala Ser Arg Leu Gin Ser Gly val
180 185 180
Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thf
185 200 205
Ile Ser ser val Gin Pro Glu asp Phe Ala Thr Tyr Tvr Cys Gln &ln
210 215 250 i
Leu GIn Arg Lys Leu Arg Arg Ser Ala Lys Gly Pro Gly Gly Asn Gl
225 230 Y 23§ i 248
Thr Gly Gly Arg Cys Thr ser val Phe Ile Phe
245 250
<210 21
<21l> 5
<212> PBRT
<213> Homo sapiens
<400> 21
Ser Tyr Ala Met Ser
1 5
<210> 22
<211l 17
<212> PRT
<213> Homo sapiens
<400> 22
ghr Ile Ala Ala ger Gly Pro ser Thr %éy Tyr Ala Asp Ser val Lys
: 15

Gly

Page 9



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

<400

Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Gin Gin Lea GIn Arg Lys Leu 85 90
95 Arg Arg Ser Ala Lys Gly Pro G1ly Gly Asn Gin Thr Gly Gly Arg Cys
100 105 110 Thr Page 7 62875851.txt <210> 19 <211> 755 <212> DNA
<213> Artificial sequence <220> <223> An earlier version of the c1-3
-3 encoding nucleotide sequen&®23BdL-F¥Ecatggeega agtgcagetg
7 ttggagtctg ggggaggctt ggtacagcct ggggggtcee 60 tgagactctc ctgtgcagec
l"’P‘Tctg‘lquattca cctttagcag ctatgccatg agctgggtcc 120 gccaggcetcc agggaagggg
Hom? p)[ens
ctggagtggg tctcaactat tgctgcgtcg ggtecttcta 180 cagggtacgc agactcegtg
23 aagggccggt tcaccatctc cagagacaat tccaagaaca 240 cgctgtatct

Thr Thr Aﬁcq_%t%aec Es%c agag ccgaggacac ggccgtatat tactgtgcga 300
i

<210
<211>
<212>
<213>

<400>

aaactacggc gaagtttgac tactggggcc agggaaccct ggtcaccgtc tcgageggtg 360

gaggcggttc aggcggaggt ggcagcggcg gtggecgggtc gacggacatc cagatgaccc
24 420 C agtctccatc ctcectgtct gcatctgtag gagacagagt caccatcact tgccgggcaa
11 480 gtcagagcat tagcagctat ttaaattggt atcagcagaa accagggaaa gcccctaagc

_:g%ggaggcéggtcta ttctgcatce cgattgcaaa gtggggtece atcaaggttc agtggeagtg

gatctgggac agatttcact ctcaccatca gcagtgtgca acctgaagat tttgcaactt
24 660 actactgtca acagctgcag aggaagctac gacgttcgge caagggacca

arg Ala sSOWHRAAIC {70 838cYI0FJMY cegclgcaca tetgtctica tettt 755 <210> 20
1

L <21

<Z21l>
<212>
<213

<400

<211> 251 <212> PRT <Z13xdrtificial sequence

25

7

PRT .

Homo sapiens

25

%er Ala Ser Arg Leu Gln Ser
5

<210>
<211>
<212>
<Z13>

<400>

26

9

PRT

Homo sapiens

26

gln Gin Leu Gin ?rg Lys Pro Thr Thr

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

<400>

27

14

PRT

Homo sapiens

27

ﬁla Thr Asp Pro §§u Asp Ile Ile Lys géu Met Pro Met Cys

Fage 10



<220> <223> An earlier version of the C1-3 amino acid sequence <400>
20 Met Ala Glu Val GIn Leu Leu Glu Ser Gly Gly Gly Leu Val GIn Pro 15
10 15 Gly Gly Ser Leu Arg Leu Ser cys Ala Ala Ser Gly Phe Thr Phe Ser
wehad36k48er Tyr Ala Met Ser Trp Val Arg GIn Ala Pro Gly Lystt¥de8trest 190
Glu 3540 45 Trp Val Ser Thr lle Ala Ala Ser Gly Pro ser Thr Giy Tyr Ala
Asp 505560 Ser Val Lys Gly ArgiRlae Thr lle Ser Arg Asp Asn Ser Lys
Asn Thr 6570 7580 Leu Tyr Leu GIn Met Asn Ser Leu Arg Ala Giu Asp
Thr Ala Val Tyr 85 90 95 Page 8 62875851.txt 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 Gly 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 Leu
Ser Ala ser Val Gly Asp Arg VagThr lle Thr Cys Arg Ala ser 145 150 155
160 Gin Ser lle Ser Ser Tyr Lg Asn Trp Tyr Gin Gin Lys Pro Gly Lys 165
170 175 Ala Pro Lys Leu fu He Tyr Ser Ala Ser Arg Leu Gin Ser Gly Val
180 185 190 Pro Ser Arg .&.e-gr Gly ser Gly Ser Gly Thr Asp Phe ®hr
Leu Thr 195200205 ~ & & =
! pocmpey 1
o &

:.Cntermin

Figure 1
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lle Ser Ser Val Gin Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Gin Gin 210 215

220 Leu Gin Arg Lys Leu Arg Arg Ser Ala Lys Gly Pro Gly Giy ASn Gin

225 230 235 240 Thr Gly Gly Arg Cys Thr Ser Val Phe lle Phe 245 250
wozh05084453211> 5 <212> PRT <213> Homo sapiens <400pc2i:8e003/61190

Alamet Ser 15 <210> 22 <211> 17 <212> PRT <213> Homo sapiens

<400> 22 Thr lle Ala Ala Ser Giy Pgpsger Thr Giy Tyr Ala Asp Ser Val Lys

151015 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
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<211>11 <212> PRT <213> Homo sapiens <400> 24 Arg Ala Ser GIn

Ser lle 5er Ser Tyr Leu Asn 1510 <210> 25 <211>7 <212>PRT

<213> Homo sapiens <400> 25 Ser Ala 5er Arg Leu Gin Ser 15 <210>
wibsdhd g <212> PRT <213> Homo sapiens <400> 26 Gir@ithais/Geiloo

Arg Lys Pro Thr Thr 15 <210> 27 <211> 14 <212> PRT <213> Homo

sapiens <400> 27 Ala Thr Asp ProyGlel Asn lle lle Lys Glu Met Pro met

Cys 1510 Page 10 WO 2005/095453 PCT/GB2005/001190 1/15 M

wiugsy ®© soueqiosqy

= 1.2

blank

BSA-
peptide 2
Pan versus

Figure 3
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EalE ~eq V GouscmLZ ass.i a)Uyw'aCuUQWa U)CLM (r)

V 0a) SUBSTITUTE SHEET (RULE 26) WO 2005/095453

PCT/GB2005/001190 2115 uwuoc;V eouegiosgy tl6cocodN rrr(r) O
wo fhfoddusieas NE u-m asso PCT/GB2005/001190

4/15

Figure 4

Neol
CC ATGC GCC GAA GTG CAG OTGE TTG GAG TCT GGG dEn GGC T oTh
1 Met hla Glu Val Gln Leu Leu Glu Ser Gly @iy Gly Leu val

CAG CCT GEG GGG TCC CTG AGA CTC TCC TOT GCA GCC TCT G3A
15 @ln Pro Gily @ly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly

HCDR 1 HEFW2
TEC ACC TTT AGC ARGC TAT GCC ATG AGC TGG GTC CGC CAG GCT
30 Phe Thr Phe Ser Ser Tyr ala Met Ser Trp Val Arg Gln Ala

CDR 2
CCA GGG AAG GGG CTE GAG TEG GTC TCL ACT ATT GCT GCG TOG
45 Pro Gly Lyes Gly Leu Glu Trp Val Ser Thr Tle Ala 3la Ser

HCDR 2 HEW3
GET COT TCT ACA GGG TAC GCR GAC TCC GTG ARG GIC CEG TTC
60 @Gly Pro Ser Thx Gly Tyr Ala Asp Ser Val Lys Gly Arg Phe

ACC ATC TCC AGA GAC AAT TCC AAG AAC ACG COTE TAT TG CAA
75 Thr Iie Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr Leu Gln

ATG AAC AGC CTG AGA GCC GACG GAC ACG GUC @TA TAT TAC TGT
3G  Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys

HCDER 3 HFW4
GCE ARR ACT ACCE GCG ARG TTT GAC TAC TGE GGC CAG GGA ACC
105 2la Lys Thr Thr Ala Lys Phe Asp Tyr Trp Gly Gln Gly Thr

Linker
CTG GTC ACC GTC TCE AGC GOT GEA GGC GET TCA GGC GGA QT
120 Leu Val Thr Val Ser Ser Gly Gly Gly Cly Ser Gly @ly Gly

Linker LFW1
GGEC AGC GGC GGT GGC GGG TCG ACG GAC ATC CAG ATA ACC COAG
135 @ly Ser Gly Gly Gly Gly Ser Thr Asp Ile Gln Met Thr Gln

CT CCA TCC TCC CTE TCOT GCA TOT GTRA GGA GAC AGR GTC ACC
150 Ber Pro Ser Ser Leu Ser Als Ser Val Gly hsp Arg val Thr

LCDR 12
ATC ACT TEC CGG GCAR AGT CAGZ AGC ATT AGC AGC TAT TTA AAT
165 Ile Thr Cys Arg Ala Ser Gin Ser Ile Her Ser Tyr Leu Asn

LFW2
TGG TAT CAG CAG AAR CCA GGG AAR QCC CCT AAG COTC TG ATC
180 Trp Tyr @ln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile

LCDR2 LFW3

TAT TCT GCA TCC CGA TTG CAA AGT GGG GTC CCA TCA AGE TTC
195 Tyr Ser 2la Ser Arg Leu Glm Ser Gly Val Pro Ser Arg Phe

SUBSTITUTE SHEET (RULE 26}



f(NO IHMrOrrriw/9411. a5eldd "BO-1 SUBSTITUTE SHEET
(RULE 26) WO 2005/095453 PCT/GB2005/001190 3/15 wu gp z@i

eauegjosgV

.~tr~l4aNcoecltN rOr0000 (r)sfliey p mss(Q~

widlos4ss35ulp~py \W | * ~rvx V/ p~~pSUBSTITUTE SHEE/E8bds/@f) 90
WO 2005/095453 PCT/GB2005/001190 4/15 Figure 4 Neol CC ATG

GCC GAA GTG CAG CTG TTG GAfz

g CT GGG GGAGGC TTG GTA i

Met Ala Glu Val GIn Leu Leu Glu Ser Gly Gly Gly Leu Val CAG CCT
GGG GGG TCC CTG AGA CTC TCC TGT GCA GCC TCT GGA 15 Gin

Pro Gly Gly Ser Leu
TTCACCTTT AGC

Gly HCDR 1 HFW2
GTC CGC CAG

GCT 30 Phe Thr Phe SerSer Tyr Ala Met Ser Trp Val Arg Gin Ala CDR
2 CLh QLGAGLE S GES LAGHCR GG Teh ATAd h&ECT GCG

20Chxn Gly Ser Gly Ser Gly Thr Bsp Fhe

AGT
225 Ser

CrG
240 Leu

ATC
255 Ile

CTG
Leu

CAG
Gln

LAR
Liys

CAR Qo
Gln Pro

LCDR3

AGG RAG
Arg Lvsg

cee GCGe

GARA GAT
@lu Asp

CCT ACG
Pro Thr

NotL

GCC GCT

Arg Gly

Ala Ala

TTT GCA ACT
Phe Ala Thr

ACG TITC GGC
Thr Phe Gly

Beginning
GCA CCA TCT
Ala Pro Ser

Thr Leu Thr Ile Ser

LCDR3
TAC TAC TGT CAR CAG
Tyr Tyr Cys Gln Gle

LEFW4
CARA GGE ACC AAG UTGE GAA
Gln Gly Thr Lys val Glu

Ck domain )
G@re TTC ATC TTT
Val Phe Ile Phe

SUBSTITUTE SHEET (RULE 26)



45 Pro Gly Lys Gly Leu Glu Trp Val Ser Thr lle Ala Ala Ser HCDR 2
HFW3 GGT CCT TCT ACA GGG TAC GCA GAC TCC GTG AAG GGC
CGG TTC 60 Gly Pro Ser Thr Gly Tyr Ala Asp Ser Val Lys Gly Arg Phe
whGE35/43s3CC AGA GAC AAT TCC AAG AAC ACG CTG BAT/CRGSIARA %0
75 Thr lle Bar Arg Asp Asn Ser Lys Asn Thr Leu Tyr Leu GIn ATG AAC
AGC CTG AGA GCC GAG GAC A GCC GTATAT TAC TGT 90 Met
Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys HCDR 3 HFW4
GCG AAA ACT ACG GCG AAG TTT GAC TAC TGG GGC CAG GGA
ACC 105 Ala Lys Thr Thr Ala Lys Bhe AsB Tyr Trp Gly GIn Gly Thr
Linker CTG GTC ACC GTC TCG AC G&T GGA GGC GGT TCA GGC
GGA GGT 120 Leu Val Thr Val Sét Ser @y GlIr GZy Gly Ser GZy Gly
GZy Linker LFWI GGC AGC GGC%GT C GGG TCG ACG GAC ATC
CAG ATG ACC CAG 135 Gzy Se@GZx EZX GZ,Y_G2y_Ser Thr Asp lle
Gin Met Thr Gin TCECCATCC TEC CT@ TCT@CA TCT GTA GGA
GAC AGA GTC AC@lSO SEr Pro %ar SeF:Leu S& Ala Ser Val Gly Asp
Arg Val Thr LCDR 18ATC AZT TG, CGG?DGCA AGT CAG AGC ATT
AGC AGC TAT TTA@T 185 lle Hw Cys=Arg AI@Ser @1 Ser lle Ser Ser
Tyr Leu Asn LFW2 KBG TAT CAGCAG C&A GGB AAA GCC CCT
AAG CTC CTG ATC2180 Tep Tyr @in GIndys Pr@Gly LES Ala Pro Lys
Leu Leu lle LCDR2EFW3 % % GCATZTCC @BA TTG CAA AGT GGG
GTCCCATCA 4 j.I' SeT Ala Ser Arg Leu GIn-S
Pro Ser Arg Ph ST T (RULE 26). WO 2005

e ‘
2% R —
o g BSA
2%
0 = .
£ = <«— schAb
=it
o)
& 32.5
25
LD
o )
& 2 £ §
o= 1 | 15 & <3
™ - «— IgG
[
g o
ol
D 5'm
8 E s
E -
§ & E
D o =2 <— schAb
& =5 @
= # O
g

SUBSTITUTE SHEET (RULE 26}



Figure 4 Continued AAT GGC AGT GGA TCT GGG ACA GAT TTC ACT
CTC ACC ATC AGC 210 Asa Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu
Thr lle Ser LCDR3 AGT CTG CAA CCT GAA GAT TTT GCA ACT TAC

wDA003/693463AA CAG 225 Ser Leu Gin Pro Glu Asp Phe Alapthydntoddto1196
Cys Gin Gin LCDR3 LFW4 CTG CAG AGG AAG CCT ACG ACGTTC
GGC CAA GGG ACC AAG GIG GAHA5240 Len Gin Arg Lys Pro Thr Thr
Phe Gly GIn Gly Thr Lys Val Glu Notl Beginning CK domain ATC AAA
CGG GCG GCC GCT GCACCATCT GTC TTCATC TTT 255 lle Lys
Arg Gly Ala Ala Ala Pro Ser Val Phe lle Phe SUBSTITUTE SHEET
(RULE 26) WO 2005/095453 PCT/GB2005/001190 6/15 QY CloeQ z
UCOC7 ClawE>>NE zxm eracvn000IgG 1"7175 83 .Q
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r 0 0 uauogv @n aouegiosq SUBSTITUTE SHEET (RULE 26) WO
2005/095453 PCT/GB2005/001190 8/15 ric U (r) 0 LLItJ" g +4 ,nip Ifi
it,~,gtIS Uym 49QCNr O (r) OO O O wuogtr (c) eouegiosq

w8URBRSTITLETE SHEET (RULE 26) WO 2005/095453 PCT/GB20Q8/0044A M0
9/15 Figure 8 aUUvV! _ S==rrL.GL~m 175kDa 83kDa - 52kDa -
4BkDa 9/15

Figure 8

rHSCs
_ n HSCs (AH4)

“THCs
B13-H

. B13

175kDa=—= .
B3KDA -
&2kl =
48kDa = .

33KDa -
25kDa w i

1Tkba —. -

SUBSTITUTE SHEET (RULE 26}



33kDa - " 25kDa - 17kDa SUBSTITUTE SHEET (RULE 26) WO

2005/095453 PCT/GB2005/001190 10/15 cOT wN o>o075a Oiam

t6 UwaJdk wrom.0(r)o c"?U) UuC5~"44LLCJUCCo 175 83
wG2048045d533 25 SUBSTITUTE SHEET (RULE 26) WO 2085{09#88101190

PCT/GB2005/001190 11/15-0

10/15

C1-3 scAb after concentration
C1-3 sCAD before dialysis
Standards (kDa)

FITC-BSA
FITC-C1-3 scAb

BSA
| C1-3 scAb atter dialysis

175
83

62
48

Figure 9
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