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SPECI FI C Bl NDI NG MEMBERS AGAI NST SYNAPTOPHYSI N The
present invention relates to specific binding nenbers
wdizosmbed3t o synapt ophysin . Preferred enbodi near&Bados/001190

t he Fresent i nvention e oy the antibody VH and/or VL
HonSPRCERLE HRINGRYC WEURERS AGALNAT: SEHGRTORAIIN
Further preferred enbodi nents enpl oy one or nore

conpl ementarity determ ning regions (CDRs) of the d -
The pr3deeayvy noteaitd orardedld e Wd) s i0fid ilghtdthai members

. varlable ngi Ns, espec aI 3 t
directg n%ﬁ&%ﬁ%ﬁ?ﬁj}egldﬁgsl#ﬂ% xﬁ@éﬂ%%?%“ﬁécgg LRE

presedtdeﬂlt\}efdt%%r{a Supmlsyr wofe antdibedyy nod egplh 25y Wrt.Ndomain of

advant ageous properties, especially the ability to
the sqEw gféiamﬂthélaﬁﬂl@r tﬁmrfeaﬂc@loﬁ helpatileestprebesred | s.

L] f
embodi nllevnecr In?v X e J Versc! cho] MSHEE R £ a&é‘%?ﬁﬁﬁ?ﬁ

an ac ext rac rix protein
reglortshe doRear dihathepraEceasdihe devat ommmbbé ¢Ci7HY hasdgor
and liver failure (Frlednan S.L. Bi ol Chem 2Q0

light gmimpygrialge @Ht)aldEpaiRs, &S%?Cla%%l‘n nVEi Gér oDt

other 20kp iy f%%&ewé%k)re f%ﬂg”ﬁxﬁh@f1&9@§t5k9nﬁa9@n
cause damage to the Ilver resulting in fibrosis,

identmﬁmﬂdﬂhruymhanﬂoﬁrﬁmﬂmbqﬁmsdqi@pu}e®aWLthsadN¥naﬁQeous
| cohol n1s r osi.s, .can n_un d f
PLOPEIFEYP y et ]cyantqfer}fafk?lt:]t a%yev%? %15%% %E guter
surfa@@rmﬂluaﬁaﬁ‘lad e Despi te1a gl obal popul atlon of in
excess of potentially 200 mlIlion people suffering
fromliver fibrosis, there are no therapeutic options

Liver améoasblse 1P £1igy d&bﬁlﬁ %Jagégst{%érgeeg;[agge gyi e

'osi’'s i's cause ic stellate ce
accule{_‘&strmﬂse)ﬂ mmmnlcllhianennaiaﬁbgeprd:ﬁé:sn piaythkeliver that

ri m and centr al | e | t he dev ment _an
precedia MR iGNV SORTVE 14 b ob R L ax op S FagLir

(Friedhd€rsim. &y Gl SSCEMm SI@E®; ANgl: 2oNgLE0n BAtEhoke R. et
vitamn A (CGeerts A. Semn Liver Dis

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 alcohol 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 million people

suffering from liver fibrosis, there are no therapeutic

options available to clinicians to treat this condition.

Liver fibrosis 1s 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 quiescent state and
function to store vitamin A (Geerts A. Semin Liver Dis
2001;21:311-35). In response to chronic liver damage, the
guiescent HSCs “activate” to a myofibroblast-like phenotype.

The activated HSCs proliferate and are believed to express the
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2001; 21 :311 - 35) . In response to chronic liver
damage, the quiescent HSCs "activate" to a nyof
wohowlhosss - | i ke phenotype . The activat ed HSE8T/GB2005/001190

proliferate and are believed to express themgjority of

maﬂ@ﬂé‘a& e aFe et ba X T idtie Qi st terestHeite the
scarrlﬁiﬁarﬁﬂé&%efﬁ’%x}é} | 4 M8 44 DF 0Siifs 1e 1rkersecf<§193téxpl%nce
evl dence to suggest that activated HSCs
to sudddmtogedrdsiac taine toal dtHs cusd riexstpnmsaesestnos dm'eem c
| i.ver_ damage of an use a d that increased activated

deletqrdo “dpopt %Secsaﬁc e 5 SR S rfarféy (fse and
that ddotyassed e&mn&&écp HHU cgotdﬁmege:a(ﬂ redal By fﬁarosel

al. J ddin Invest 1998 ;102 :538 - 49; Wight M.
and endyange tReashirtrsters Gy FO0P :cippniggsianag: Giﬁ’eci]aleG

-5, o %ty A 0 LAY g R R

Gastrcrmmerpﬂlc@y i2410Jantd] ~eg5itrdot ices ind h%tpassJI if&se;izha:tlogy

s did not reach therapeutic caoncentrations
2004; W‘f‘%ﬁdz[] paictsiscEl Stel9at® cdiils, 2 Posddif BetHuse of the

proxi mty of hepatocytes, which function to netabolise
exogenous conpounds. These drugs include a nunber of
A maj gyamad ket dravearantho ter trifd lararetiorfi aotti i g ylrn nthe tpeet
i n i d\/\hlchrm duce stellate ce
is thage;?ﬁhveat&l@or?o L SR cgqretracpos‘ite"r 0|c§§ce§h§%agib]ncfr§st s
withir memcarﬁﬁellam dﬁﬂtlSs @Ukivies dgduderderan and

epat ocytes growth factor (HGF) PPAR g |igands
Proxm(ﬂtw SAolNRAES Wifey) "highu il iirn o aftefom 51,

exogedtdOfuginang{ an T'Hgéec ogdé aly drig) a@%ﬂw&%ﬁ %f‘eﬁegga&%s

(admnlstratlon of neta rot el nase nR
that Hah@r ajgtm-rlraiﬂlmmanm@elasgtlvm}e dracki ofo suctess vivo and

i_ndi cat sth it woul to get a|
wnich iy e ep%leastetoc pad Sty o Ws TP e
cortlclds\ﬁ%rroﬂés hag, dJ aGent ) yarh: Raleatd La:? an&ltoklnes
col | eagues t hat he mannose 6- phosp atelin
(y lnﬂarkfeérgnﬁvwand aragﬁtddy‘c(el%l%jﬂo@%h |fla)c treac e(HGER) i BPARY
ligande %%Lsaezdolaitdlr}ll 1o|neeve)| S elnrgioail: eIJ_VJ.ant &d he’é)aagtcgrglsts,

halofuginone (an anticoccidial drug) and gene therapy
(administration of metalloproteinase mRNA via gene therapy in
animal models). The lack of success indicates that it would
be useful to target any anti-fibrotic therapies to hepatic

stellate cells in the liver.

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

SA modified with 10 cyclic peptide moieties recognizing
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stellate cells during fibrosis and that serum al bum n
(SA) nodified with mannose 6- phosphate (MP)
wdaizetsroobsses to the |iver when adm ni stered t OPCaGB2005/001190
(nmolar ratio of M6P:SA is 28:1) wth 70%of the intra
collagrahdtRe dbse" TGP HEPRGRSRE ™ | Bt evletlh O B
the cféliaﬂin & 09V 'esz)g:afs4<§6fe§§its %rt%%fére&tial
W th 16}cyc I c peptide noi'etlies recogni zingc agen
distriypgelofi tecept orast (IGNVGEREDSRAEK N | 10 whimit & defioées t he

. cyclizing. cysteing residues), also results in
intra %/%?%Sre]r{?lea‘?tju‘?%t%@o]tﬁ?aol’rﬁ t.t%]zj rattt Vet e W e 75
1274348 MUt esTaf t Bfrditd avenous o est i ofe (IBehi 8k Sigle af the
. J Biol Chem 2000; 275: 12743 - 51) . In fibrotic _
peptidgvendl F7oed of el thepat i s gusiea bt d thktipepe i deatemddigpratic
' i n oci.at i th i ed he i C.
Stellésifeégl a%qg&celq@?e@m&eﬁ,h%%u%ﬁ%i%l/lggrs%?s%(grg%usmns’
these perdgmionsyethasekareageid s wesef¢akesnl Up, byh&updferic
cells, the hepatic cell t¥£§ i nvol ved in the renoval

cell OfP] arge’ WHTEcl ar e Y ol Bt BsIane Fer &l g weight

molecPBdd il @SfoA N St el 1l e £eh | Sot %’E‘@Pié)tpé‘yéé'ﬂ%?’ a
protein expressed in neural cells and hepatic stellate

cells only (Cassiman D . et al . AmJ Pathol 1999;

18 - : . . | . 91: 99
sonoe B o PR B e S ool Cone 1081 o

hepat inots @/l d bl @i s aorfunctdonadmpurn f i €d £0r mm Despd dres1
this significant limtation the aﬁfllcants have

19997 § 3501 dteld Stcteds Y Rfe 14h stl f UFeRe hbtvhy Wonbtl o) -
It is atibody. 4L agmem wWdde spesidicd tyof olvaMmapie in a

extracel lul ar domali n of synaptophysin, present on
functiwpalt imistelddatonel | De Sk tse artti bosygmiasi ¢sot atedi tation

usi.ng the techni que .of . phage di nd a human
the alSLIANE dEeh e of Bhoge, displ oY NS A DL e
human Wenddieoadit i hadp s 12l Gechagdal st sge Peptd dey ang. idn
is this anti - peptide antibody that al so recognises

extragiel Wil eddeadiv e s yriapophysi il pr e e seih ¢1 sheratural
stellé%gﬁééfﬁgj("kﬂfgtgﬁ%fgéé}zu§%(§%$l£@g?r@£fng the
technique of phage display and a human antibody library made
available by the MRC, Cambridge, UK. The antibody was raised
against a peptide and it is this anti-peptide antibody that
also recognises the whole native synaptophysin protein in its
natural confirmation in the stellate cell membrane.
Antibodies which recognise and bind to synaptophysin have the
potential to provide, for the first time, a reagent suitable

for a number of therapeutic applications as discussed below.
BRIEF DESCRIPTION OF THE FIGURES

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

the plasma membrane of cells as outlined. The protein is
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Ant i bodi es whi ch recogni se and bind to synaptophysin
have the potential to provide, for the first tine, a
woeagmas4ssui t abl e for a nunber of therapeutic PCT/GB2005/001190
applications as discussed bel ow. BRI EF DESCRI PTI ON OF
repor 1 GURES W i 62 e Scedret 1R B BRyR bk bf has a molecular

nass SYNAHLOPMS] N HURRLYAAP! oDy N Biasi @ Lheaset] cal

nol ecul ar and is predicted to span the
2001 ; 73 as6te-"MEnbr ane of cells as outlined. The protein

isreported to be glycosyl ated and experinentally has a

nmol ecul ar mass of -38 - 4CkDa (Eastwood S .L . et al
Figurdr®in Res Bull 2001;55:569 - 78) . Figure 2 Isolation
—  and

anplification of phage - antibodies (polyclonal)
Isolatjam afd ianrii fiorathen tar gehagepridedod BSA. (Apkyclonal)

with aflir ngrl} rof @Qa@ar%?gg%%gf)&gfﬁg%%gm Y %@n&%glchme%‘t of

Fecognisi NG the tar i gen dur

phage-H0t tb@aings NEpsapc bssebs etk bygiels Ay Bod ycdonat phagede-
- antibodies (~] xlI ql0,) rescued fron1each round of
BSA anle}ertt i G IRt ebla%s%%ral%rw et PigS T the Flat

PolycREPLl A8 CONLLgaL 8. prf@hophéggm\ﬁ@&efggﬁegg@ﬁ round
usi ng HR [ abel I ed ant| - M3 antibody (Pharnmacia)

of sekﬁntnmm|Wﬁmb|asmey@@déosebim@nmgPhageh¢|t&eg@t eerehide-

i s indjcated 3. .- ph t | bod
B o UM (ot ha )2 B8 s Eh F6 > BF R Ry 09 LRE TargLtec
anti-WEPtAEe boBPA( BI5a B t1 ALz obu i gHEe 2n . mELPYEE dection.
Nucl eotide and am no acid sequence of the - 3 scAb

Phagewithre dthecapdiVBid7 vectodic¢ateéegnfentloef-SEQ I D NO 7
and SEQ I D NO 8). The hypervariabl e conplenentarity
determi ning regions (CDRs) , which nmake up the antigen

Figurdipding site, are in bold. The flexible amno acid

— _Tinker (G@y ,Ser) 3 that joins the Hand L
Cl-phage antibody 'clone (monoclonal) assayed for binding to

the target peptide-BSA as outlined for Figure 2.

Figure 4

Nucleotide and amino acid sequence of the Cl1-3 scAb within the
pIMS147 vector (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 amino acid linker (Glys4,Ser)s; that joins the H and L
chains is underlined ( Y. The start of the Framework

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

(Cx) are also indicated. Cloning sites are underlined ( )with
the corresponding restriction enzyme indicated above the amino
acid sequence. The beginning of the HuCk constant domain and
6 Histidine residue purification tag is shown - full amino
acld sequence:
AAPSVEFIFPPSDEQLKSGTASVVCLLNNEYPREAKVOQWKVDNALQSGNSQES
VIEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSEFNRGESHHHHHHA
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chains is underlined ( ). The start of the Franmework
regions (FW and the start of the Human constant kappa
wdan@ins4sE€ k) are al so indicated. C oning siteBCaGB2005/001190
, underlined ( )with the corresponding restriction

Mﬁe&zyrre i ndi cat ed above the am no acid sequence. The
Tnducti@@l V¥ 79 of dhe UG- Lanstant, damai njand & H st ne

residue purification tag 1s shown - full amno acid
purifisedquemcdry Ni affinity chromatography. Upper blot,

AAPSVEI FPPSDE GTASVVCLLNNFYP DNAL QS S
cooma s e RS VS ST TR VRN AT S S TR SNFCESHH
loadingdHE e dnddrductdy: Af1 & - i A e IBESI ONof Nsafhples

I" blue cells and purification by Ni affinity
with achriotmtmegr dphyiglppenabhoantibodmssi e bl ue stai ned

sanples after SDS- PACGE with protein | oadings as

i ndi cated; |ower blot, Wstern anal ysis of sanples
FigureMg h anti - human CK light chain antibody. Figure 6

i - human CK I'ight chain capture ELISA quantitation
Anti-hofma@ -Ci31l$gAb. ckeah aapturehBbBAACKubhghtathahnof C1-3
anti body was coated onto the surface of a ninty six
scAb. fEldt pindtie:hudnutGrohsgbt Rbaan pGLbpdEl wag seAbed onto
reparation wer.e i ncubat i jindividual wells., After
the BBl Al X alf e SR T B Y Bt E G e o
or C1-VIASdNmNtded e 8sn oudtd nBtbivatde iretihoatisvseeil oells.

Data are the nean and standard devi ation of 3 separate

After dettemmdinat ivonshing ypiaetuodd 7Lgeparlatle pr epaklat {ohs) .was

Fiqure 7 Expressed sc was tested for.its ility to
quanc i s SRS B e et SB1 dlRorthe
mean ahd dDardd:SA dstig Bt iof BSfepatat Hede Pephitler S6MD. -

- Vells of a 96 well plate were coated wth BSA - target
typicadepmtfi de tPBS arkF¢rRidat@Swith either A - 3 scAb

(grey bars) or control scAb incubation buffer (clear

Figure 7

Expressed scAb was tested for its ability to interact with the
peptide YPFRLHQVYFDAPSC (SEQ ID NO: 9) by ELISA using anti-
BSA-target peptide scAb. Wells of a 96 well plate were coated
with BSA-target peptide or BSA and incubated with either C1-3
scAb (grey bars) or control scAb incubation buffer (clear
bars) followed by extensive washing. Bound scAb was detected
using the HRP conjugated anti-human Cx light chain antibody and
quantitated as outlined in methods section. Data are the mean
and standard deviation of 3 separate determinations. 'BSA-

peptide 2' is the target peptide.

Figure 8
Western blot showing the binding of C1-3 scAb to the target

peptide. Cell extracts (5pug/lane) were subjected to Western
blotting and membranes probed with Cl1-3 scAb followed by

incubation with HRP conjugated anti-human Ck light chain
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bars) followed by extensive washi ng. Bound scAb was
detected using the HRP conjugated anti - human CK
wOiRgIF098435ai N anti body and quantitated as outli REWGB2005/001190
t he mean and_standard

antibofE PR R CErE 508 PRt AP cE Gkt BRATRAT] oRSCE BoABBR! B2 ELC

stellateigelhe; tanget peptids. héitbgtli@ St¥ésteLnchbh ot %hgw ng
t he blndlng of - 3 scAb to the target peptide.

anonymeys reetsers agfehneyiGere sabjlepetocptyest BLA - rat

sancre L 81400, 00, TR S0ES PEEDSE DR SiaglLived

trans- djﬁﬁemmmtbmdyoanﬂndet&ﬁth@paustﬂgeECL reagent. rHSCs -
rat hepatic stellate cells; hHSCs - human hepatic
stellate cells (AH4 = anonynous patient code); rHCs -

Figure @t hepatocytes; B1l3 - rat pancreatic stemcell; Bl13 -

~ H- rat pancreatic stemcell after trans -

Cl-3 SQWVf%@%nl@b@lbﬁdlNtbhaﬁlﬁ@p@m@cg®efirﬁégubg 9DEHPAGE .

24 elle Fl TC and_confirned SPS -
42" e R “Rar ob e pat TF i Sapha bSe P obrn? ok
was sulpigdié@d:&l dﬁaayé\bs\A@ﬁdsum@cwﬂcé@tﬂaa&asuglagdat hen
concentrated using a centricon YM 3 centrifuga
centriGencfits AEOR T BEHGR FATEEN (2t B s ABRURBL ERBAIFFTCS-

scAb wé@b@ﬂéﬁde@@~f bgyfé Qﬁde%%?quéf%féfof%éﬂpggégtlon

| mg/ I ane) subjected to S
(appromo@ﬂnﬂ§lbaﬁéuesﬁbpéate@rbée$D3 BAGE NfOUL6fe@eby EbOMESsie
FACS analy3|s of human_HSC i ncubated w t hout (UPPER
blue ?9%@&)9%9 Stth FLOVER'®ARELYSHrimary antibodies - i.e.
FITC - C13 scAb (FITC) and a nouse nonocl onal anti body
to a- snmooth nuscle actin (asma- APC) . Anti -a-
Figure shhoth nuscle actin anti body was detected using a

encs =iy QD nok ot e T U aeT an Cony tioat 871 nCRRER oRANEE) oF

with (KOWER NBANEL) primary antibodies - i.e. FITC-C13 scAb
(FITC) and a mouse monoclonal antibody to a-smooth muscle

actin (asma-APC). Anti-a-smooth muscle actin antibody was
detected using a biotin conjugated secondary antibody followed
by fluorophore-streptavidin conjugate incubation as outlined
in the Methods section. Figures represent the percentage of
cells in each quadrant. 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 incubated in
0.3mls culture medium containing 5pug scAb. Samples of medium
were taken at the indicated times and subjected to Western
blotting to detect scAb using HRP-conjugated anti-human Cx
light chain antibody (UPPER PANEL) and serum albumin (LOWER
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in the Methods section. Figures represent the _
percentage of cells in each quadrant. Data are typical
woRoB/mwepar at e cel | pr epar ati ons. Figure 11 UppakeBabos/001190

- 3 scAb and d - con at es human _HSCs i n
PANEL)c 3% Oq—@(%gs%%’%"%nt By l’%\%lW%’r%ﬁ‘%soﬁe?eseparate

experinftgithated in 0.3m s culture nedi um containi ng 5ngy
scAb. Sanpl es of nediumwere taken at the indicated
times and subjected to Western blotting to detect scAb
, usinng HRP- conjugated anti - human CK |ight chain
Figure 12 body (UPPER PANEL) and serum al bumi n ( LOAERPANEL)

Effecta®fa daradi ingowient 1o . ofiRessd teidlypl cay . ofisds sepasadieinto
ments . Figure 12 Effect_of scAb incubation on
24 Welﬁls@%\ﬂ

Gt Mewe Heesedlerd et | it J1 b2y %‘Fubq?alf@gl\%sére "
t
conta SHP%80 10,03 5,00l 41, TEg TGRS 1 1Lt S 257
incubdﬁﬁd%fqrIlﬂhdmrﬁemmwﬁi ob rmmbwmlamﬂgwfﬁhmmgamﬁt@aéthg
PBS._ Attt f t was
with Iy &5 nﬁ%ﬁgﬂ(as ”}f‘ié‘%%x?%%léi ‘:’%5]%@%14%@%
detern®ldS b Pat g aF et h&é@@fn aé‘éjsﬁama&ge d@ﬁ(l’@ﬁirgn %§

separate wells fromthe sane experinent, typi cal
Data agepdrtet encexperidresit 3ndSigni¢vant oy of f$ eseparatenvells
ontraol_ usin Student T tes P > 95%

from QU LT R et bt sy lehé%\/\% %%%??%I%% %ﬁ}aerlments

*Signllﬁ!ﬁaﬁﬁilly on fiekentCrrch SOAE A INAigigid Gt HSGest (two
uman HSCs seeded into 2 4 well plates were washed and

talleq n(?ub>at9e5ti;1 n 500m Hepes/ HBSS per well for 1 hour
containing either: 1O - 3 scAb; |Ong FITCG d- 3
SCAb; IOng FITC - d- 3 scAb and 0. 25nnol es of the

Figuret driget peptide; 1O FITC - G- 3 scAb and 2. 5nnol es

Effecéﬁ5§[§§§§gé% h§§§nld%5t1§hg and monensin on FITC-C1-3
scAb binding to human HSCs. Human HSCs seeded into 24 well
plates were washed and incubated in 500pl Hepes/HBSS per well
for 1 hour containing either: 10pug C1-3 scAb; 10pg FITC-C1l-3
scAb; 10pg FITC-Cl-3 scAb and 0.25nmoles of the target peptide;
10pg FITC-C1-3 scAb and 2.5nmoles of the target peptide; 10ug
FITC-C1-3 scAb and 25nmoles of the target peptide; 10pg FITC-
Cl-3 scAb and 25nmoles of peptide P1l; 10pg FITC-C1-3 scAb and
2.5uM monensin; 10pg FITC-Cl1-3 scAb and 15puM monensin; 10pg
FITC-3A8 scAb (scAb raised to microcystin and not expected to
bind to HSCs). Cells incubated with monensin were preincubated
for 10 minutes. Just prior to addition of scAb, the medium was
changed and cells were re-dosed with monensin. The figure
shows quantitative analysis of mean percentage fluorescent
cells/field of view + standard deviation, from 20 randomly
selected fields. Bar = 50um. Monen = monensin; Pl = the

ATDPENIIKEMPMC peptide; P2 = the target peptide.
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FITC - d- 3 scAb and 25nnol es of the target peptide;
| Og FITCO - 3 scAb and 25nnol es of peptide Pl; | Omg
WORTB/095488- 3 scAb and 2 . 5mM nonensi n; | Org FPTOGB2@I5/001190
3 scAb and 15mM nonensin; 1O FITC - 3A8 scAb (scAb
rai sed to mcrocystin and not expected to bind to
F_‘LgureHSPE . Cells incubated with nmonensin were o
—=—pret+ncubated for 10 m nutes. Just prior to addition of
HSC vm@sblltjze nedindf W38 sChangadwand eekks weneure- wdesed
wi th nonensin. The figure shows quantitative anal si S
treated Wbl pRPBEnTEHE UM GonEgdBANIcBIIESR SME Cofv el ;
S i deyhabhap: fsham r andam elect
15 B e e T = he ﬁm%%ﬁ
Cl-3 sp@@b} deprP20ult ﬁé—Balgg&totpaapw denfiugarte htd4 OHS@g/ml (10ug

bili u Iat culture wer
c1-3 §¢BR: e XPPHOSBOUF Tredihibe ot AP APRECSPEnEL L BREOL -
0. 5mgVQl|l—Cj srde SUM ghl ok e¥ER £759psohas); 1208l nkbie3d/scAb
/m (20ug A - 3 scAb) ; or 20ul d- 3- gliotoxin
12. 5p%@h{’38ate at 0 .5my/m (1Qug O - 3 scAb - 250pnol es
- 3 scAb* / ICIme)Ies gliotoxin) . *0.5nmg d- 3
proteln /m stock = 12.5 uM = 12.5 nnoles/ M = 12
The fobpowihgl sdhechaklsowrrg ddeguenees hareidi:scl osed
herein: SEQID NGO 1 d- 3 VH encodi ng nucl eoti de
sequence SEQID NGO 2 d- 3 VH anino acid sequence SEQ
SEQ Iﬂ) Qﬂd}'o 13 Cbl 3 Vu encediing Rucheoldide Ss%%f&%@]%% SEQ I D
- VL amino acid’'sequence SEQ ID NO 5 d- 3
SEQ Iﬂ)lhﬁ@er-?enc@élrﬁg\/ﬁu@m@mq @e:lsie@@@nl@@CSEQ I DNO 6 - 3
[ am C ence SE - 3 _encodi ng
SEQ I%u@&eo% deegegug%cen%@ TS IQ&'} oélNgeB “aRIT “Aci d
SEQ Iseqgoente SEQ-BDvNOandnd ac3d dartdgemcsEQ I D NO 10 d -
3 VHCDR, within VH am no acid sequence

SEQ ID NO: 5 Cl-3 linker encoding nucleotide sequence
SEQ ID NO:

SEQ ID NO:

Cl-3 linker amino acid sequence

Cl-3 encoding nucleotide sequence

SEQ ID NO:
SEQ ID NO:

6

7
SEQ ID NO: 8 Cl-3 amino acid seguence

9 Cl-3 antigen

10 C1-3 VH CDR1l, within VH amino acid sedquence
(SEQ ID NO: 2).
SEQ ID NO: 11 Cl1-3 VH CDR2, within VH amino acid sequence
(SEQ ID NO: 2).
SEQ ID NO: 12 (Cl1-3 VH CDR3, within VH amino acid sequence
(SEQ ID NO: 2).
SEQ ID NO: 13 (Cl1-3 VL CDR1, within VI amino acid sequence
(SEQ ID NO: 4).
SEQ ID NO: 14 Cl1-3 VL CDR2, within VL amino acid sequence
(SEQ ID NO: 4).
SEQ ID NO: 15 Cl1-3 VL CDR3, within VL amino acid sequence
(SEQ ID NO: 4).
SEQ ID NO: 16 Entire amino acid sequence (single letter code)

for the Human constant kappa domain (Hu Cy) and 6 Histidine
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(SEQIDNGC 2 ) . SEQIDNO 11 d- 3 VH CDR2, within
VH am no acid sequence (SEQIDNO 2 ) . SEQID NO 12
W®29053)9M33CDR3 Wit hin VH anm no aci d sequence PEEQB2M5/001190
L QI D NGO 13 - 3. VL CDRI, within VL awnno
resld%%ulﬂmé Eh%ﬁ*ééo{lstégl D Pll@ghzi? rhalgedrppeyorki4d GLEWE )yvends
agkd u (SEQ 1D NO 4 )
and HERP LI Vg AEL 000 SE@CDR%@%% thin VL anino aci d
SEQ IRefienté (SEQehDLNEr #e)sio8EQLl DhEOC1EE Eit iemes caliingo
1 agig sequence (single letter code) for the Human
nucLeon ?aﬁ?qﬁgﬁﬁg domain (Hu C) and 6 Histidineresidue
SEQ Ipwoficatien tagldieki ghtrschal bFragewark 41( LEWho erds
and Hu Ck begins at the end of Notl site. SEQ I D NO
sequen@® an earlier version of the d- 3 VL encoding
eot §de_se - arI| si on
S0 T et e, Taeed e tents ClaR0THRA Mo an
nucle@%ﬁdeeseqeesben of the O 3 encodi ng nucl eoti de
n SEQ | D. NG, ear | i version of the C
SEQ I§%§ﬁ1 %gac?a §@aﬁéﬁ5eveFﬁlpﬁeO§b & §éqdeR@Eg° goid,
sequefdgure 4 , the hypervariable conplenentarity
deternining regions (CDRs), which make up the antigen
b|nd|ng site, are |n bold The flexible am no acid

L) jQins the L _chains |s
n thé g%¥§ ?Se The S arF% “the ' FFgﬁe% 53 rgﬁl
comple{ﬁ/ﬂtaﬂﬁty heestamt nohgt e ghldiman (CORSt antyhk PP ad@TRIN the
(C k) are also indicated. Coning sites are underlined

antlg?n)g&@ﬂlgﬂ651te, are in bold. The flexible amino acid
linker (Glyy4,Ser)s; that joins the H and L chains is underlined

( ). The start of the Framework regions (FW) and the

start of the Human constant kappa domain (C¢)} are also
indicated. Cloning sites are underlined (_ )with the
corresponding restriction enzyme indicated above the amino

acld sequence.

In one aspect, the present invention provides a specific
binding member which binds synaptophysin and which comprises
the Cl1-3 VH domain (SEQ ID NO: 2) and/or the Cl1-3 VL domain
(SEQ ID NO: 4).

Generally, a VH domain is paired with a VL domain to provide
an antibody antigen binding site, although as discussed
further below a VH domain alone may be used to bind antigen.
In one preferred embodiment, the Cl1-3 VH domain (SEQ ID NO: 2)
is paired with the Cl-3 VL domain (SEQ ID NO: 4), so that an
antibody antigen binding site is formed comprising both the
Cl-3 VH and VL domains. In other embodiments, the Cl-3 VH is
paired with a VL domain other than the Cl1-3 VL. Light-chain

promiscuity is well established in the art.
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corresponding restriction enzynme indi cated above the
am no acid sequence. |In one aspect, the present
wOonvesrwsass provi des a specific binding nenber wROTA&IB2005/001190
bi nds synapt ophysi n and whi ch conprises the - 3 VH
domain (SEQ ID NO 2 ) and/or the d- 3 VL domain (SEQ
I ' eral omaiN~i s spai.r it .
One Orv@éﬁ%ngﬁgt% %?gv%gekéﬁe§n¥gggdgﬁgngpggn%gi% i&% gp%@}n
and inaldihoughtas dhscusseditabiberfrbekewra . Vidhdemiisn ddlsenesed
may be used to_bind antigen. In one preferred |
Eurthedniis Hent cine Wl caRty zonﬁi ANESEQPFD REPWE )inj $EQ ID
Nos 10RaiTehiM ty ! NeeChecBiVe190MEN-6SER EBRNG 14) » $Qd 3 are
that an antlbody antigen binding site is forned
shown ¢gnptB&ihy %ot hlBheld ang VB, andsyecdomeilys. | n ot her
enbodi nents, the d- 3 VHis paired wwth a VL domain
other than the - 3 VL. Light - chain prom scuity is

Varianwes lo®stlabl vsheddi nLt BemaibhsOs€ ahidBr € heDReg®iciRyE b re
taken fromthe C- 3 VH or VL donamin and incorporated
set ouththPre iy 38| REFRNERBr RS PRPS OY§Aditac 89sed figr H@ding
berRe! A Liade Ybh ¢OR 25809338 I, SEQY
member g Ay g pabt Pary oo BBy TR By RdyRas
of seq@amh@ arktshawnonnoSEQuUEBDtNos 28d d4raedidy,. Such
respectively. Variants of the VH and,VL donmai ns of
methodg R (HEs SoRGEALES aPE SBE BAESREFeiR &R R ch can
be enpl oyed in specific binding nmenbers for
. _synaptophysin can be obtained by nmeans of methods of
Variabglegy 2l #BEAP| 8A16r sSpOranicen Vandagtseeri agy Sudchirhe VH

and Vi{EISA, &7 60 8L 80 BEAKLART DY ! UBREEIENL 1L IVANLL O e
ariabl’'e domarn amno aci d Sequence vari ants of any of
hereint hea Whhanshhyl ogdedains anhogeagseguentcas tare pspeenfd cal | y

, di scl osed herein may be enpl oyed i n accordance w.th
Inventlfn o &% et SFRVERE onF 285 1asehs¥ad i apast M@yl dmclude one

or mor@rdHS JBYJi BELUEE-eNE 10k YARK 81naM (AR AGH S EQLaRSES on,
alterations (addition, deletion,

substitution and/or insertion of an amino acid residue), maybe

less than about 20 alterations, less than about 15

alterations, less than about 10 alterations or less than about

5 alterations, 4, 3, 2 or 1. Alterations may be made in one

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

A specific binding member according to the invention may be
one which competes for binding to antigen with any specific
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.
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 member(s), to enable
identification of specific binding members which bind the same

epitope or an overlapping epitope.
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substitution and/or insertion of an am no acid

residue) , maybe | ess than about 20 alterations, |ess
woheos/ebist 15 alterations, | ess than about 10PCT/GB2005/001190

alterations or less than about 5 alterations, 4 , 3 ,

2or 1. Alterations may be made in one or nore

Thus o rA/EMYK 4801 0NS,ANd,Or ,PB8:RF TRLE :
o specific bfﬁ%%ng %Enber gccofding tongﬁghi§€ggﬁggﬁ ﬁay

specifge dHeqii e mennpet esmp ol sbiadanjunenaanicgeodw thtagyn-

o L | I ndi ng nenper jch.both binpds the antigen
blndlnﬁ%c%én&}?%& %&g eeglg?i"éx\,gbng%ng E@ﬁbEFFd‘%’Hga%&or VL
synaptadgiaigirdi scl osed herein, or VH CDR3 di scl osed herein,

or variant of any of these. Conpetition between
bi ndi ng nenbers may be assayed easily in vitro, for

Vari o MBS By Sfy 0L ofnbynLagingoa specltlf
~_reporter nolecule to one binding nmenber i"CRcan be
antibafetesctaarhinst heypresepicesbh atdewhinhagged chinpditagwith
_ er (s to enable identification of specific
€l-3 ﬁ§%ﬂ%lﬁb et SYRTR OB Ad Ehe sane epitope or an
over |l appi ng epitope. Thus a further aspect of the
resent invention provides a specific binding menber
in a S 5S a7 ¢ hunehe aptepody davegehon birndildgsskt sethod
£ obtWliGh t ] 2 r.binding to :
of o e B U ok FEF ot atEh LontRagre pRipnke bind
the andritgefror tol aieingd ahtcbodi es lagahgshgsynapt ephysita and
: whi ch may conpete wyth G- 3 for binding to . _
llbrargyﬁggfgﬁ%§§$ggﬁ?%P%ﬁ?%r?%@?eﬁép%%??r@hégpF@séﬁ? invention
and salikVeMdiQePr oml dese fe FBL H9d- 08 9bt aiping.ane i
specifigﬂ%inding menber s %b?e to bind tﬁg anf?éeg?ﬁgﬁgg
membe rgetofodHenclidui ay bibhhei by bind santdashtagknbrary of
speci fic binding nenbers according to the invention
and said antigen, and selecting one or nore specific
In a phiefdimgdremesdimdnt heché bsgsyi abkeot 0abhgdneaber binds

.antigen. In a preferred epbodi nent, the specific
an eplﬁpﬁ&iﬁ@iﬁﬁﬁbéﬂﬂ%i%mﬁpo acid sequence YPFRLHQVYFDAPSC (SEQ

ID NO: 9).

The library may be displayed on the surface of bacteriophage
particles, each particle containing nucleic acid encoding the
antibody VH variable domain displayed on its surface, and

optionally also a displayed VL domain if present.

Following selection of specific binding members able to bind
the antigen and displayed on bacteriophage particles, nucleic
acid may be taken from a bacteriophage particle displaying a
said selected specific binding member. Such nucleic acid may
be used in subsequent production of a specific binding member
or an antibody VH variable domain (optionally an antibody VI,
variable domain) by expression from nucleic acid with the
sequence of nucleic acid taken from a bacteriophage particle

displaying a said selected specific binding member.
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an epitope within the am no acid sequence

YPFRLHQVYFDAPSC (SEQ ID NO 9 ) . The library nmay be
wdi2e@loayssl on t he surface of bacteri ophage par PCTIGBR005/001190

each particle containing nucleic acid encoding the

anti body VH variable domain displayed on its surface,

An ant®WbBPHORA] 1Y a8l 8048 mdii sPLAaYed +Yle %%Yﬂ31§ id”égﬁﬁgﬁce of
Fol | owi ng sel ection of specific binding nmenbers able
an antipdsdihd’i e mhebgendamd idi opl ayed ioh sedeterddopraga fic

. __.particles, nucleic_aci be taken from a
oinai Bl et b BrBr S g pPag g o Sal AP b &t Gy 2
speci SipeWifidinky ndengereabebriSiel BUEGhHEIC vacithimy be used
i n subsequent production of a specific binding nenber
or an antibody VH variable domain (optionally an

. ant Y . . .

api L1 @f O s YARPRBPRYSSI ik Be BUIERE Wbl sdse

abilitfy om admactes i wphag€lpar fioel dididdploayiong yaageicghbhysin.
....selected specific bindi ng nenber. An_ant,i body VH

mpi 11§ S BT B wr ChOR SomEH SR By o diested,

as difntdPodyruvk wari gbheydomain of a said selected
speci fic binding nenber may be provided in isolated

form as may a specific binding nmenber conprising such

- A .0, ] bi S ynaptaophysin y. be ..

n spedt 4G SR agPelbts BoePrRy ol B P B Sy gen
may biiddiyngdteosynaphophysi AheARiflfiny tho cntAgN S actdemly
of synaptophysin may be_ tested, as discussed further

the Sﬂ?e%“z&c RIIVEERFi REBPREI RgRAEnber taccSAditPe o t he

YPERLIRIEHAMPINNCAL b PflafRY LR Ad nSynapt Ophysi n wi th the
affinity of A-"3 . Preferably the specific binding
menber binds to the epitope YPFRLHQVYFDAPSC o f

apt ophysjn. Th i fic. bindi nb bi t
the s R D B Faho4y RABEo Sy S L Bire B Y e
human SPEGFdHHRISHIh NG PeEBerabil §ds hieo shieBIT iy MARLOARNY Sidhber

binds to human synaptophysin.

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

conditions.

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

characteristic in addition to ability to bind 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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Binding affinity and neutralisation potency of
di fferent specific binding nenbers can be conpared
waQnoasroosy3pr opri ate conditions . I n addition toPamGHE20H001190
sequences, a specific binding nmenber according to the
Those prkdddiftd iiAy el oA Fr§rEoRPRFSe Ot REMCARUTo aREiPche g to
. f.orm ' | 1.d as f
chemi (3l WbrBREPLLAE Bb1BOLEREPLL ot a TSt el 4R
specifiunctiranialg chamnaeteikstoe phaaddickuan dad alsd itthe to

. bind antigen. Specifjc bindi nenbers aof the ,
conjuqarﬁfem%%ﬁypégifwabiaeﬁééﬁ% &ny g&ac,u%@rtwy g labile

once GRNUGAEHELO Bst 9XhNeQk c8BAY AR (8 @1 113 A Pepti dyl
bond or” ITnker) .Those skilled in the art are aware of

nunmer ous approaches to chemnically conjugating
In o GREGHER dA-BIRLERDS, MER the sheciile Andl e

nmacedt i ¢cal “us€ the conjugat€ bond is
specifrefienang shahberi Bagi beulaniogahuld labidie areeedtuble,
conjugate i s sequestered intracellularly . In a

fluorgiedidr rePhbBdHRERE CEL Tt A OPpeSSEHR AR Fenti o) t he
speci fic binding nenber can be conjugated to the
detect abl e, fluorescent |abel Fluorescein

In fuidothi agyanase CEETChvenitn ohumptdeeri despest s, setmted nucleic

.. i.nvention provides an isol ated nucl eic acqu%$i h .
acid SO SBGUBNEE WREGH 5 RS T 1T et P Lnding

membe MEMBLI dondt HOBBEN 02N G0 oW 1O RRIJb RGGRf HANGEH® Fhesent
' present invention, and nethods of preparing a specific
invenpionli mpdendEhods VH @i 1awd/eors pe AL ido il A 019 tThRanber,

a VH é&%{e{ﬁié’ﬂ‘%/éé‘@ Shvﬁoﬁgﬁdﬁ% APIESSING, $a1 G, nuche) &, acid
under conditions to bring about production of said

compr Bpecetp e b hlgngatenberc,l eid denml mrated/ arondi tdoswes n;o
and recovering. it. Specific binding nenpers accordin

, N A
bring 13PeHe Pﬁ%ﬁ?%&ﬁ%ﬁ;ﬁ 561G S GGt T et bt o fMEPet me
doma i@l ah AGPOS], Saehati Re %waa&e%@yir@l shody, such as a

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

present invention include those discussed elsewhere herein.

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.

In a further aspect, the present invention provides a

diagnostic kit comprising a specific binding member according
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prophylactic treatnent) of a disease or disorder in a
human patient which conprises adm nistering to said
woabisgasssan ef fective amount of a specific bi nBCTEB2005/001190
menber of the invention. Conditions treatable in
to ’Cheaclcrb‘fed“afn]cfzerl viRH M PEeBRRE FRZEARDIESH tiondleddemifysinding

of thd SEUSSES W%Qﬁggknms%gl Eh%lg, ndi ng menbers

accordlng to t nvention nay be used in a nmethod of
i magi ng, for exanple, to determ ne the presence or

Iocatlon of ¢ s to which the s eC|f|c b|nd|n nmber
B TUrtfiefyf sPeQ- & uﬁka%e?rﬁﬁa'@t LapRR" pPBs BFCVitR\Feh eic

acid, Rfand s @ b onesd | CeKbbdﬁﬁE‘Déhsbﬁﬁl%o%@e@ﬁ}f Iariable
bi ndi ng nmenber accordlngto the invention and one or

domainmiSEQ edydils b aedlépni e BRrdihdeoflompd nspddd ilP NO: 3)
discididing Mepber to the antigen. A further aspect of the

present i nvention provides nucleic acid, generally

i sol at ed, encodi ng an anti body VH varlable domai n ( SEQ

| D NO %dkﬁg /or VL variable domain (SEQ ID NO_. 3 )
Anothefi FiRfSe 1. PURBEREr RYBREL OBf PERE Ipiegsénclelc acid,

generd MMENt O PEQVi desoAughelcvactdr generalpyr issQ|alird,
encodi ng a VH CDR or VL CDR sequence di scl osed herein,
d1501Q§ﬁﬁthﬂQ%ﬁéiQﬁP{EIaééVe@tgﬂ €EBnﬁSE@ctldWi;onOSEQLID Nos

0, g W & orhor oS LSS R ChRAT 886 b NGS 1) LA end

15, mdwtﬁwf@mw cp;rmlldascaRBO$BEQetlD Nbanafzqr.ned Wi th
nucleic acid of the invention. A yet further aspect
provi des a net hod of production of an anti body VH

A furﬁﬁ%ﬂf§%§%é¥”ﬁ¥éhl&Q§ QEBBQQ hUQEgg %%%%k%gw1%q1qyclelc

expres from encodi ng nucleic aci

acid oMaytloonpriesectoht uri ng host cells under conditions for
production of said antibody VH vari abl e donai n.
Anal ogous net hods for production of VL variable

A yet‘hﬂﬁﬂﬂﬁ%iﬁﬁbect provides a method of 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 variable domain.

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

provided as further aspects of the present invention.

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

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

into a composition including at least one additional

component, such as a pharmaceutically acceptable excipient.
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speci fic binding nenbers conprising a VH and/ or VL
domain are provided as further aspects of the present
wonvessess. A et hod of producti on nay conprisecaﬂﬁnmpm0n90
ation and/or |f|cat| n of the product

aun
These GaehdANGE BRBRUCE: B MRS CoMrISeH ol ST rE RRS o

furthepl addet 11 BEQo@ . conposi tion including at | east one
addi ti onal component, such as a pharnaceutically

accept abl e exci pi ent. These and ot her aspects of the
| tion axe described in further detail bel ow
TERMIN?E&%?NOLCGN Speci fi c binding nenber This describes a
nenber of a pair of nolecul es which have bi nding
ificity for one another. The nenbers of a specific

Speleﬂln PRGLP4i PFERR§Tbe natural |y derived or wholly or
This de@e&halelsyasmeﬁda@w 62l byRriqdugedo1@de, Merbes; of £ 8ee

pair of nolecules has an area on its surface, or a
blndlnga@pteylfwmcm §pécpﬁﬁcahl0}2htﬂrnds The anehbsrs h@f efore
nt ar rticul

speci tf R R RER R Sr FR& B nbP iEar of° the-patt BFoLLY or

partiamoleeyhesetThES 1yheraRIbRIEB Oforddhenddbdr havethBepair of
property of binding specifically to each other.

molecugegnPPEs 381 2F§PesNof L8 pEeiFiac i A Ry PavEsYarehich
spe01f§%%ﬂg?ob1nagt%QOQXd QFOEH%¥efEQéMébng% H@a%%h9§ﬂgge

recep receptor - enzyne - stra
partica@ptisaﬁtmallsndopoéaneéngaﬁlsaﬁmqnwa bMélbbUgrtmpmber

t | e This describes
of thel Bk Al B PR ARGt hal hh s TRy | O o hangRiy have

the preyeihet bgabkyaphgdyeed: rihe 1t18f Al SH-eovekhSr aNYExamples
pol ypeptide or protein conprising an antibody binding

of typgengifnspaatiEbed lﬁdagﬁemasmmacne CUNpr I s ant hodgen
blot1HEESQSEabogg?hgngrﬁo%MSH égbt5¥¥a%e£%ptg§@figand,

enzyme-substrate. This application is concerned with

antigen-antibody type reactions.

Antibody molecule

This describes an immunoglobulin whethér natural or partly or
wholly synthetically produced. The term also covers any
polypeptide or protein comprising an antibody binding domain.
Antibody fragments which comprise an antigen binding domain

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

It is possible to take monoclonal and other antibodies and use
techniques of recombinant DNA technology to produce other
antibodies or chimeric molecules which retain the specificity
of the original antibody. Such techniques 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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It is possible to take nonocl onal and ot her anti bodies
and use techni ques of reconbi nant DNA technol ogy to
wonrodwosset her anti bodi es or chineric nol ecul eBCWEB2MN5/001190

' retain the specificitﬁ of the original antibody. Such
instancechAPqhesd 8Aay 7 nF8l ve SBRBPAd W P BN EHeddi ngt he

hybridgéﬂg%g LeRul Qeyar ???'8%%?8' o a‘%{titﬁ@d%grg%eﬂ@”igﬁﬁ Ly

rmning region an anti y tot

to gene@nst antategnons, othecorndbant g egitoinsh phay &r anewonkt
regions, of a different i nogl obul i n. See,

alter f§g; RAPEREE, SE@-%J‘-%@&IQ’?P% T FEERi%ed 239400,
A hybridoma or other cell producing a n antibody may
be subject to genetic nutation or other changes, which

As antrdppddesnmapnndte alodert ielde ibi Adimguispecef i ¢ayy, ofhe term

" ..anti badi es -pr,oduced. anti_bodi es can Ifi in

antlg§d§u§€ Fcolemaﬁkf)qﬁ%%%eFﬁlﬁghlf %d@gn% g%gng éﬁguld
specifie ©ORStinGetheadhGoRr st sany cSpeaca Fig bhndangibedber
~or substance having an anti body, anti gen -binding
antigegopdinglifict KoMRe Ir &Gty ddes ped i es? ySPIRbSICt s t BFHF-

this‘&QM@E%V%@%igggﬁkkkﬁg%ﬁﬁb%éﬁy%FEH&V@@£¥§§ti§@§LUgheguding

any pol ypeptide conprising an i nmmunogl obulin bi nding
any padgmeiot,idshetovgrr isdingr @n dmmmitod ¢ yolowl parbiafiiyg domain,
synt heti c. Chineric nol ecules nprising, an . :
whethey Rt b @G TG 11g Feiim i of BYurvarent, FOSBATES
molectARQt RemARalsyRePEde i dhere{ or e bhed udeddofhoni ngr
~and expression o f chineric antibodies are described
equivilipnitp- AUSEIR (69 AT EPOR LYPFRIREDPB aret thasehesh
. wn t. f f ' - -
inclad e Cibis S GRG S Sh AMTERY) GRS PRI 8 Thre
descrifdeagientEe -ar-6 1(2 06 dshexrfenlt F-raghehb 02®nsi sti ng of VL,
VH, CL and CH donmins; (ii) the Fd fragnment
consisting of the VH and CH domains; (iii) the Fv

Tt had IAYEMLSANS S M Lfndhe W andyVbh dogRiRscal, @an
single antibody; (iv) the dAb fragnent (Ward, S

perfomt tale Fudatiiran 34 biSuling 546-11989)) WhrERlesnsifsPgnding
fragmégtgiare (i) the Fab fragment consisting of VL, VH, CL
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) isolated CDR regions; (vi) F(ab')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, 423-426, 1988; Huston et al, PNAS USA, 85,
5879-5883, 1988); (viii) bispecific single chain Fv dimers
(PCT/US92/09965) and (ix) "diabodies™, multivalent or
multispecific fragments constructed by gene fusion

(WO94/13804; P. Holliger et al, Proc. Natl. Acad. Sci. USA 90,
6444-6448, 1993). Fv, scFv or diabody molecules may be
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VH domain; (v) isolated CDR regions; (vi) F(ab')2
fragnents, a bivalent fragnent conprising two |inked
woéasfwsgsents (vii) single chain Fv nol ecul esPCsamB2d(5/001190
.wherein a VH domain and a VL domain are linked by a .
Stablligsd & 15k e SRTRAT 2AHeawS Tt Rle Sion et st gge s Linking
the VHASSRCHAL @dn ify Mvan rtiegenr thixndi ngssite s BLEdcat 2k,
Sci ence, 242, 423 - 426, 1988; Huston et al, PNAS USA,
1239-1g85,58296) 5883, nibg8EEs Epmpr) shirsperi$¢Evsjnghedchai a
di ner.s _((PCT/ US92/ 09965) .and . (i "di abodi es”,
CH3 doﬁll\%ll?ll \%y:n lso%:- br%ul?%aldgepe(gi’f Hi%c eftr f)g;fn’ene%n%%ﬁsjtg?ﬁct eaGby
3055-39a1e flgsicon (W0O4/13804; P . Holliger et al, Proc.
Nat|. Acad. Sci. USA 90, 6444 - 6448, 1993) . Fv, scFv
or di abody nol ecul es may bestabilised by the
Where HGYRAMAL Ol (H:i¥s LRA de BLi dagsy| inking Lhe ¥,
ere anggaL domai ns (Y.leiﬁer et aF , Ngture %§otecg, %L,
conventd®@al 4Hecliddr) antMooidiedi,eshcorprist Nge ansgk¥actured

. joi.ned tq a CH3 domai.n may al so b de (S. Hu et al,
in a VEIHELY @ vaTse, (0ddaeTa0gt, “T60a) 1 Vihel o DYSRBRIT | c
OpinicahtBikedicemdar.e 4,0 due-used, 1hese My, be soaygptional

. bispecific antibodies, which can be manufactured in a
chemiacgdrlivetoy dfraflayuHs! hvded dopas, amc W3t dpe GRY Cafr ehe

. i:nj ot | : - 9, ( ) €., 1.
bispec il PRITRES Blhrest st sSaiol ity 0 horhbefaat epgne
scFv deen dry cohsttherdiiegpedithiontarti Tedyr4 ¢ agientsingnbhoned

, bove. Di abodi es and scFv can be constructed w thout .
variabye EOmaddiSon PUSHTG aafhyy LeeMiCABde ditet hseChdt eht PAFILY

idiotyEgQUQ%%gﬁﬁhﬁheffeCtS of anti - idiotypic reaction.
i speci fic diabodies, as opposed to bispecific whole

anti bodi es, may al so be particularly useful because
; L. be,.readi |y constructed.and expressed.in
BlSpecé!}g%l %%Oﬁgﬁ’eg%gﬁgoﬁgr?y%& _ érSpp%"TrJy%e%t%%%esuch as
antiboalitdshoehs f laagnremes paaft iapphepli atebindbé@ause they can
sp%pificities can b e readily selected _ . _ i
be readily constructed and expressed in FE.coli. Diabodies
(and many other polypeptides such as antibody fragments) of
appropriate binding specificities can be readily selected
using phage display (W094/13804) from libraries. If one arm
of the diabody is to be kept constant, for instance, with a
specificity directed against synaptophysin, 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 al, Protein Eng., 9, 616-621, 1996) .
Antigen binding domain

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

is large, an antibody may only bind to a particular part of
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usi ng phage display (W04/13804) fromlibraries. If
one arm of the diabody is to be kept constant, for
wonesaass3 wWith a specificity directed agai nst PCT/GB2005/001190

y:napt ophy.si.n, n a I|br ry can be made where the
the ansttl%%?q a?qlr}nyl & \ngrlr% dSak§ ™ aﬁlnl 684y Bte apphoprithi gen
bindimpetirditi a6 elee plred:i dBids PECichieC o%%@r@rgﬂ@%gbgg rmy

he made by knobs - into - hol es engi neering
variabl Rgatdl et -al-, aProrerd lEAgFd entigkely magma@%)

con51éﬁﬁk%%& b W% 9, % %ﬁ'n EQ%%e?g%ﬁg'?%§1§$%épartdﬁlnglng

ant i'body nol ecu i'ch conpri se

dom&MBpEmWMM&ﬂdynbmmd&bbdyaﬂdghi @@ﬁphem%nﬁﬁb&éCké@dénORVL
e, an

al_| a nt Wjere an antigen is |lar
and an, ﬁﬁﬁ&&ﬁﬁnﬁif HIfhﬁeﬁdVP6léb&§rFﬁaw9ﬂ- - of t he
antigen, which part is terned an epitope. An antigen
bi ndi ng domai n may be provided by one or nore anti body
Specifigriabl e domains (e.g. a so- called Fd anti body
fragment consisting of a VH domain) . Preferably, an
anti gen bi nding domain conprises an anti body |ight

This melyabe waricakloe reggirono( Yhr anduaniant iipdh Neavyn&habfve r
vari.ahl e regjon (VH) . Specific This may be used to

of a spgrdfito PipElispt hatrolilhn WRECRhBHe aemtseromificant
blhdlﬂ%pQ%|RerQhﬂ@'n%tB@ErtH%hllg ts§B8ﬁﬁﬂH¥ ?ﬁ?%b%$ﬁgrag

bi ndi ng to nol ecul es ot her an 1 ts spec
partnegdﬁtnerT@§)tefmelseaﬁspsagpémcahbplmﬂahkﬁemhﬁreue Fhtigen

nincin RILLOC DLRCLTG oyt 3. 0peel 1 Lor @ poryl el o

carrlethQhaCaa&bEBGOSDQQtﬁgﬁnblngh”@hﬂ@ﬂb%%s%a&ﬂﬁérgbééﬁ%lc
antigen binding domain will be able to bind tothe

blnleGaFl%‘G@raﬁtaﬂfgéﬁ@gc5h?yaﬁelgﬁ@ epnddpe. dPypiicaliill be
able t%p%Ehﬁ'%bt¥h€aéﬁF§38§t§ QSHSbXa”Egﬁ%g$Eg%iQ%PqéQ%%

assay such as Ag a pan
speci fic binding nenber accordlng to the present

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

neural cells.
Comprise

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

components.
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 present invention.
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recogni se synaptophysin on hepatic stellate cells and
not neur al ceIIs . Conprise This is generally used in
\Nohmsmens& of "include", that is to say perm t PCIGB2NES/001190
rese f one or nore features or conponents .
Membeﬁ) éﬁﬁ Al

IS periér $ild Bife Toeat @1 wuRitem shebl ¥ Eree of
materlt%llndxh% m%h%f the i %\é:%'}ta'lqn a]%rso%ggal %cﬁ &g&q as

encodi ng such b|n i ng nmenbers genera
other grrlomemicelem tdr Umlml&@mcilsnmﬂﬂhl mm_ﬂtihnbtehiéy afifle found
id w.ll be free or _substantially free of

in thequcien%ta vc\l/l R WSO S ey Odr &PFafirat g8 ct At Byt Sickhey

are pBHAHNEr(nel.ypentli ¢es tofr HUGheinc s@%lhd§>r\édptihé{@i&rh 1 bey,
are found in their natural environnmen
recomRAT o Mgt SiChNRHiocl PReF tase dprapariddo( @.1y. ievivo.

Membeﬂé“%%ggﬁuﬂﬁﬁ% %%qg_g{ﬁﬁ%ra%bgﬁul%t%% &?%%UQ%Qﬁgt?%s aH

t echnol ogy practise Vi VO
adjuvanhﬂ eing actiid Indy rbe rhertdukat ed rwokk sdbkuenis) Hfed - for
for i cal purposes be isol at ed

exanp AR HARERE PicmoRbar o PE ROFRA 1y the o ek i oh

other gelratiiets0r Fokey %%r%b%%smlErB§QQrEOp§99Eémf%fnﬁéée n
plates for use in inmnoassays, or will be mxed wt

lmmuHQﬂﬁ§@ﬁ§oe@ﬁl@aﬂﬂyb@cmeﬁﬁébwetbaphaemscentdmhﬂbhys when
accept%%ﬁ%bc%rQﬁgggo% dgﬁuen %%ﬁg S%h{;g alnd'n qgggggf

cos

theraplyeterS@Ie@gofus: eulnauiyigt membekksmbe. Be @H@c@rsymécﬁ%her
110503) cells, or the¥ X b e (for exanple

naturaﬁrﬁé’d8Ee§Yb§Yé%6Pés§ﬁoﬁe Rra eg@warﬁwaémmcw_ells (e.qg.

CHO orum@bYQQ@ﬁb@t@@11@$O3§u?§%D%t'8E|¥h@§ ®E§ 9ﬂ§ % ?¥%pple

nmeant that the rel evan VH o dowal _
if prodwmgent bonewplcesbéoei ther pdektirgakior chighly similar

unglycog la% %pe0|f|ed regi ons of which

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

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

The structure for carrying a CDR of the invention will
generally be of an antibody heavy or light chain sequence or
substantial portion thereof in which the CDR is located at a
location corresponding to the CDR of naturally occurring VH
and VL antibody 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 Immunological

Interest. 4th Edition. US Department of Health and Human
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t he sequence is set out herein. By "highly simlar" it
is contenplated that from1l to 5, preferably fromlIL
wOQook/wssh as 1 to 3 or 1 or 2, or 3 or 4 , aRCIGBR0ISMD01190
,substitutions may be made in the CDR and/or VH or VL
Sermmﬂn‘? Theard rurdaies florexeathyingy & CoR 61 hfé1 the
Interllrele/ Wir&ntg’%]e&f?elryw@eecﬂ &0 J‘.lﬂt b%f) g any
c ai'n 'sequence or substantial portion hereo
searcWWngunmﬁ CDR is | ocated at a | ocation correspondlng
to the CDR of naturally occurring VH and VL anti body
vari abl e donmai ns encoded by rearranged i nmunogl obul i n
Varial¥eheSomaiies Sdicd $ &S @nchd ogatd AN P ind el byl A
vari abl e donains may be determ ned by reference to
from FrKabzgrmEine . oaetrearraseqﬁféri@é@arofvam@t@msimaln, or may
0|cal er 4t.h Edtlon USDeartment of
be & I And PURCer T Toa7 P UBOATer (TR agrces of
known Nowhay aid Bl 18] © nd drieei d i erZKIGIDR sequence of the invention
(httg /i mmuno, bme. nwu. edu or find "Kabat" using any
h

(e.9. SeBTh g Pr) It XRATGHT o Rictred NeeRAHH Ty T ‘fari’elable
domalrﬁQVﬂg}&ﬂ{‘g n%yC]?E? P(ptcf" rkfﬁlef)"orﬂ@ﬂy gﬁe"c{gmkllbr{%*@rDNA

rearranged human vari ab domai n

techngyeogheti c variabl e domai n based on consensus sequences
of known human vari abl e domains . A CDR sequence of
the invention (e.g. CDR3) nmay be introduced into a

For ei&ﬁ)@lé oiMeries yariableidomaemsol gkl e e COR (E19-783)
CDR3), using reconbi nant DNA t echnol og For exanpl e,
descrieg Kaedioas ?@Eblfwmpeqwesl %Fgltlbifg@) variable

domaifESE Ib”% égr?tg&ﬁjéeﬁéu%# ﬂ%éf‘:g JEPSILO) ras oofda?c?}éé’e ¥ to

vaxl a omalns I n consensus primners cte
the 5atemd afljEeentatalbhe dohaemdaoda tdwe warddhble comaimction
area are used in conjggctlon h consegsus rlnegehuman

With CHESTHTHY BT Hhetdr K riedt on bf ' ©
VH gerpés)vwep@o&ﬁ@@rg Oi- &8 Of o ML V@ | @bl s ol g deid Ng a

Marks et al further describe how this
lacklng a CDR3. Marks et al further describe how this
repertoire may be combined with a CDR3 of a particular
antibody. Using analogous techniques, the CDR3-derived
sequences of the present invention may be shuffled with
repertoires of VH or VL domains lacking a 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 suitable
host system such as the phage display system of W092/01047 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 technique in relation to a p-lactamase gene but
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repertoire may be conbined with a CDR3 of a particul ar
anti body. Usi ng anal ogous techni ques, the CDR3 -

wdeonisxes#ssequences of the present invention mapCib&B2005/001190

shuffI%d wth repertoires of VH or VL dommins | acking

observgscHRIL ARG EREISHEY M8y O6nPrefe TR SrevEensmaitasn of

antibog@rRi ned with a cognate VL or VH domain to provide
speci fic binding nenbers of the invention. The
repertoire may then be displayed in a suitable host

stem,such.as the phage di splay system of 2/ 010 4
p rurth¥E STCRIRSTR e dorre hrndriE IndRbers Vfmy cBeons
carryisgl ectemk-dAfieRer tRiduRniy e@nshst iakchtomhanyt Agngandom

from 104 individual nmenbers upwards, for exanple from
mutagepgs 1o Cf0®N6r R0 I afefisdres tepndHogodd oshLf bengsoto
[ ri.al .t [ S I i.s¢lo St r
e T RS TR e o i SR
technigeehnisquie sicr ibeldatdyorttam @th=all ddbamps@rgeneNatl. Acad.

, bser ves .t hat. t he roach nmay be used_for the
Sel., ggﬁgrg?f§§%§F%§@ﬂ)bo&&E£u?eﬂ FﬁF%ﬁéPISPFeFﬁgtive is to

generate novel VH or VL regions carrying a CDR -
derived sequences of the invention using random
Anotheppggbresvdich owe & msed el sot ddrvHtandtegevesgengs

ner, tati i thi.n the enti.re vari abl.e
coR refd MSTEEENE Bt B M e lgho ErP bl e kR B sgposed
by Barpi892t Bugc.(1Natl,. mead. Naeil. ACHIA, s89.357682, 838B8B0O-

who used error - prone PCR Another nethod which_may
3813) B80SEHRE €F di ddo Mt Agelledi s Bie L EDROPegPONE 681 -VH
or VL genes. Such techni ques are disclosed by Barbas
et al, (1994, Proc. Natl. Acad. Sex., USA, 91:3809 -
All thega®pvendeSchiidedett ealhnfig@e6, ade. khbvn BsobucB63n56he-
67). | the above described techni ques are known as
art angu%% Fneﬁﬁgﬁgﬁﬁ £9%d 1% &ﬁ§W58F5§sogogﬁ8tpFSFﬁPEart of
inventtbe .pr esentskinvest p@irsohheiski bkedpper sgnuwkel kubg able
.to use such techni ques to provide specific binding
technigugiets ®EOVREe specific binding members of the

invention using routine methodology in the art.

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

substantially as set out herein.
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i nvention using routine nethodology in the art. A
further aspect of the invention provides a nethod for
wohbo@ioas43g an anti body antigen - bindi ng donai RCT/GB2005/001190
specific for the synaptophysin epitope
An anaYRiRLHOWADARSGa vt e retdiad econpr wdiing previcdi mprey
way of addition, deletion, substitution or, insertian.
sequengl e g ribrd i o GRS (0 SCHE S MG 80T “SeqUrenran e
with e d VHAomajn &8ta:qd, herein a VH donain which is an
am no acid sequence variant of the VH donmain,
optionally conbining the VH domain thus provided with
ne or_nore VL .domai ' i.ng t he N or
A f Ulr‘E\Q‘7¥$I\/L‘_’l b A it%%rﬂgeon%%ﬁla %gjh}sﬂ%g r I?jt g\él'ﬂg g)%ﬂ]y a
prepasipeeid | godinthi goiveithey resmisnr amddiddy: #mtn gen bi ndi ng
domai n speci fic for synaptophysin. Said VL domain may
synapiRRRY S an ot adiet Lﬁéﬁ%P %h is substantially as

(a) ﬁgﬁvﬁﬁgnﬁng‘%Eﬁf%ﬂﬁﬁm¥é§5¥%bﬂggrBK’HHB&é%%fﬁﬂﬂdﬁﬁéﬁddﬁing
i ch one or nore sequence variants of a VL domain
a VH dtivscl osett dlerel ther el tvohbiged GRiRH tondorramacagqor lack

Rggmai(gé. . A further aspect of the invention provides a

a CDRJe{ o o9 pfepa?ing a specific bi nding menber specific

(b) d&hpSyNaPt oY Sképe Wb The Met 1ot iyt sesclda) acid
providing a starting repertoire of nucleic acids

encodghg ol Ny B VHR Gofres PAWRREH BiRHer it e s TR0 be

. re c r k n i [We[qk id ng
nered R B e A oner huST S g ‘BId Sacad g an
inser@ad nbnasi theseqhrRBceesibst amt flad | yepsr setroutsherei o

for a VH CDR3 such that said dfnor nuc{%eic acid is Vi
ProviqesarPEAINRAE of BRET EDRES r 8 BACTH ¢ i T Epertorie?d b A6
domaih© Provide a product repertoire of nucleic acids

encodi ng a VH domain; (c) expressing the nucleic acids
(c) eoktpsapdipgothet npeper¢opgbds of said product repertoire;

(d) selecting a specific binding member specific for
synaptophysin; and
(e) recovering said specific binding member or nucleic acid

encoding it.

Again, an analogous method may be employed in which a VL CDR3
of the invention is combined with a repertoire of nucleic
acids encoding a VL domain which either include a CDR3 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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(d) selecting a specific binding nenber specific for
synapt ophysin; and (e) recovering said specific
woiodioassssrenber or nucleic acid encoding it . RAQRIGB20@M01190

: al ogous net hod. may be enployed in which a VL CDR3 of
will &ﬁ:%o ROt sl CoNbi ﬁlé%lun\% $0® 0 F eplerher rer dpoRuchitthe

; | Shneodi OpE| i idher i CDR3
e O T op e o Taek, S CBRY entod N 7egron = ©
termigihiiGy |9f Ome HBirsoréramevatrk tduiee CORS ity %;?eﬁ?inal

o rafted into a repertoire of VH or VL donmins whic
505 of1Aq pplas SORUTF YT X o SHRR 11 A bidh e heRRrcee at
the N-spesififl bbndi-nge FRIDET Sespest fige fﬁbﬁé&@t@iﬁ”}%@w-of\

substantial portion of an inmunoglobulin variable _

the vaorad e Vi PTa D rRY see atheeastot heottaldey CDR veih loars, with

t ' thejr_inte ' f ramewor k_regi ons.
e Tabl Y, Tt he bor T DT Al &4 el tde M Teagible:
constaboutor5086 ofpeiifier lofndibid Iﬁ)émkié‘!t_eshfdf Sﬁh@@ref@éé%%/h f
: framework regions, the 50% being the Cterm na 00
inventigl gt 1y glﬁ%mkkl%@‘? o anteTHE Me ¢ efa negs 1 Boo%bithe
introddte: f@urdh fr agBver ke FR0V 0D rHdditional . esh qyfslfﬁk rs
the N- termnal or C termnal end of the substantia
introgypged dfo trciditalbt ecombi emyotbet hosel mota nosmed igps .

Ci.ated wit h naturally occurri.n ari abl e domai n
Other‘?%gﬁ%%?fﬁgﬁ¥ﬂe§%ﬂ%ﬁe%n%%%% r ?i%ﬂFéé&%ﬁﬁﬁﬁqi?£{ it
to joinenberisalofe thenpresent imyenivarn mde: dyrkeaominaitein

DNA techni ques may result in the introduction of N- or
sequences diif i1 3% sUEC hedtlen Bieainkarsi it rodueed to

; iddpt-ates C i [ [,on st eps,. & her
e S Al st e et et
or prateijroilehelrd ad edidormes swsd ofn tiverd rieentii lon el dwir t her

protein sequences including immunogl obulin heavy
chai ns, other variable domains (for exanple in the

Althouytoductd gy ffedia@abati®Sdt of the invention specific
binding members comprising a pair of VH and VI, domains are
preferred, single binding domains based on either VH or VL
domain sequences form further aspects of the invention. It is
known that single immunoglobulin domains, especially VH
domains, are capable of binding target antigens in a specific

manner.

In the case of either of the single chain specific binding
domains, these domains may be used to screen for complementary
domains capable of forming a 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 W092/01047 in which an individual colony
containing either an H or L chain clone is used to infect a

complete library of clones encoding the other chain (L or H)
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or protein |abels as discussed in nore details bel ow
Al t hough in a preferred aspect of the invention
wepewsiobs4s3 bi ndi ng nmenbers conprising a pair of PEHGE2005/001190
VL donmmins are preferred, single binding donains based
and theopegplhépaviHver chpigomRichléégudntrdi rer RERBPLhEP
spec I pvent ion ol f4l 0 5N
setecte R e e e T R aBg e e =
those deapahbbedofinbithditng etfanrgetceant Yehs tachndpeei fiscalso
, manner. In the case of, either of the single chain
disclosggedpf MaTlen&ng oﬂgFﬁg, t hese domai ns may be used to
screen for conpl enentary donai ns capable of formng a
- two- domain specific binding menmber able to bind
specifigyhaptiéphysiemberFhios e bEcachievedvbptphagaadi Spraper
. _Screening_net hods usi -t - d. hierarchi cal
compri s A R N EEOr 2 appreser SF dvabl Sobil rr V002! gT0a7
examplel, NaWiiLC Rloaa iinndiawi tealatcelodeyl cant atsi ngteirtienlarnd to
, or L chain clone is used to,infect a conplete Iibrar¥
antibodgf 1dphte $NeAC0 GG O SYHEE "Ehal RS EASP IHVERG (e ©
hains,! B3Ulrkl %1@%-&ﬁaﬂﬂg.sp%qimf‘il%m di ng spREbes d $indi
chaiis sg?ectgg [ aé%ordance mﬁthlphageydispﬁgs teéhni&geéng
member backdasnt Rodel deserirbethyi et edt trehedente 1 tFhiGs terminal

ent o ATLAYS i 50 gl 90D Mo kgl by s

from anku %hi&e_noo@gmrsics@@wt ibady 1eOnSt agh, r egEORS OMgMPalids any
thereof. For exanple, a VL domain na¥_be attached at

of the jipotgpet spw1dla i + FamtaBeEyS| PYRE eFailmatoridtdairac
: iNS | ' RN ains, preferably C
as disc %g%giﬁgﬁﬁﬁ§%ﬁ%%§ﬁ{2J a s§§5ﬁgké§%V%§rng menber based
on a VH domain may be attached at its C term nal end

. _to all or part of an_i nogl obu.Li n hea hai .
Speci £1GaPipel T JHRTHIRF Sfth Hothy SUGTyheoegy oG ARsA L gyt th
a detec®R®1lOMand, gy &fat hesdesot yr=s4bt a®12598%e 1R include

regions such as, Dnab and Dnac
radiolabels such as I or "Tc, which may be attached to

CA

antibodies of the invention using comventional chemistry known
in the art of antibody imaging. Labels also include enzyme
labels such as horseradish peroxidase. Labels further include
chemical moieties such as biotin which may be detected via
binding to a specific cognate detectable moiety, e.g. labelled
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 ox treatment in human or

animal subjects, preferably human.

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

to a detectable label such as FITC. The specific binding
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as disclosed in WX9/58572 nmay be enpl oyed. Specific
bi ndi ng menbers of the invention nay be | abelled with
wa 20stestsabl e or functional | abel. Detectabl e Pab&B005/001190
i ncl ude radi ol abel s such as 131I_or 99Tc, which may be
member zft RERBAIES HRY BEdiUesdofit (8 RleYietermgstngt @ rapid

and rel$9BYEN Eg@a%o%h% v%&rXi%Q% s'%egffsaaér?geanE%%%dy
i magi ng. Label's also include enzyne | abel's such as
biopsieHotsersadi.sh peroxi dase. Labels further include
chem cal noieties such as biotin which may be detected
via binding to a specific cognate detectable noiety,

Further€a¥pekabellred raviiivien tRicefl eraklivy s heet8BakLS cifnélrédenent
fluorescent |abels such as FITC. Specific binding
comprisgpgbedsiof siha thoes @it 8 FPestitd apendéspgnedres Beé
. sed, | t s..of di I t . 1N or
proviaed e e e SRR TS s 2
specifitubtihef ngs peetseof e usky ertt isa-ipr avisgde cigti lvods nafing
di agnosi s conprising admnistration of a s%gchfic

member pinghfg IREEEC BE Hdvitd8E I LGERT Bhe I8 AOFE NiSdFaten

for exafipde senugated d o @ delect abked abshesuchas FITC.
The speci fic bindi ngnmenber as provided may be used in

pharmacené idevelcoprerti tofora quapird sdmg riébrable ttiegt ther spegéfic
bind; fibr%sis cel.ls dﬁ&iv%gx;réyga ho si ed tis%ge.eg%pth%rt
inding, ISTREL §-Yhh & iRRASTEST 9rVide RECRBAEPSF Fearment -

conprising adm nistration of a specific; binding
. menber as provided, pharnmaceutical conpositiaons
Clinicadoapcisiaig e i 8Ped] &t BitHARGYmERDEEPEASE e ldrte
ch_a i WYl I .t f act ur, ey of
oL TR 1ot CAd S T AL OR ToF GCANETE A A st e
conditioh makiwhg c neidieanieintr ol sphersmgoethibdalg icedposi ti on

conpri si ffornul at.ing the .specifi,¢c _bindin nber
conseaugPftysa it FEERHHY Gall v et ABPBOGkPBrentch =0 viral
infecti@n‘smec.%_;l. i Latd NS rdd idHb 1aRnaBhisBodY 10 diepatiic
stell ate
binding member as provided may also be used in direct
treatment of liver fibrosis via passive immunisation of human

anti-stellate antibody 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 treatment may be given by
injection (e.g. intravenously) or by local delivery methods.
The specific binding member as provided may be used to direct
the delivery of pharmaceutical composittions to the target

hepatic stellate cells.

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

characteristics of the treatment, by special considerations
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cells may be used to provide therapeutic benefit
i nclude any condition in which liver fibrosis has

woabisovegs cal consequences, for exanpl e in hepRCT&B2005/001190

conditions such as viral infections e.g. Fbpatltls and
for thezﬁ%ﬁﬁﬁﬁen1%%s%?t#%és§p%€f%?%cﬁl%Hlﬁé’ﬁ%ﬁ%@?l%% side-
cffectg Provided may also be used in direct treatnment of |iver
fibrosis via passive i munisation of human anti -
stellate anti body or antibody |ike structures. Anti-
fibrotic, treahnent in ccordaFce with the gﬁesent
In accoRqdrRnti Bht el BePhERA"t ot PYOVFHR c| ™ ibetef + £F or

prOVlde@%é%%é Mihbni bverehi booshgivARLA-1 S brz@cﬁﬁﬁnié’@ﬁéﬂﬁﬁﬁ
I ven by injection I ntravenously

is prefqezo@lalyden.ae ﬁéﬁn@%lcarhiywééeﬁteutﬁ nefnpg "m%?¥§s
being s%ﬁglcgggtr@g Pﬁo%sggng lgl ESCE %E@, deellﬁiver ugﬁ benefit

naceut rcal "conposi |ons arget epatlc
may be Steléate eetlsorAttennati se ieanulamm@nsgmpabmgieﬁhaay
provi de preparations suitable for aoral or sugg 3 tory
e

Si
actual ?%ﬁ?%t a¥ReNFBLEESHr a8 hRSEr aPFort WBS BRYH fi ned

admlnlspi’alt:hgnph%§l§09@§ghﬁaloncBﬁéaﬁﬁgﬁ!rét'&Iw?doée{f@%lty of what
treatnment, by special considerationsfor the disease,

is belngotopatﬁﬂse Etéscacytapntantﬁﬁﬁtste@tde@f@ecdgclslﬁns

d th
on dosaBE LRSS WhLLLLDERr SEEDLLBUERE D o maSLL s

practitfgRAkRESthat bQHeIrSmEEiQEG&abby,tb!asa "thepappeulbeal Hgses of
effective amount”, this being sufficient to show
antibodpensfi veted KNPHR| &Rt thSuBKTheABR -FRAGTBR AL Ul BasPt 3l

(1991) HE' ' graggggegf 48t '6%@356%9}3% opLppe Ahg. agtugh . (1991)

mount “adnini stered rate and tine - course of
Antibod@dnimmshbabngngamebladdpéadlophahenm@¢utecahd devéilpty
992 of what is being treated. Prescription of treatnent,

: e.g. decisions on dosage etc, is within the

responsi bility of general practitioners and other
medi cal doctors . Appropriate doses of
The precise dose will depend upon a number of factors,
including whether the antibody is for diagnosis or for
treatment, the size and location of the area 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, a&and 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
proportionally adjusted for children and infants, and also
adjusted for other antibody formats in pxoportion to molecular
weight. Treatments may be repeated at dadly, twice-weekly,

weekly or monthly intervals, at the discxetion of the

physician.
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anti body are well known in the art; see Ledermann J . A

. et al . (1991) Int. J . Cancer 47. 659 - 664,
weagshasmssK . D . et al . (1991) Anti body, PCT/GB2005/001190

| mmunoconj ugat es and Radi opharmaceuticals 4 : 915 -

A furthex moffe G edmsier fdsed i ABpetie W%W&f for
otherwil Cfaecquc%r cﬁ%lﬂ&%{‘glﬁ/\’f}?t qg{dﬁglﬁlw é% fﬂgr whlch
I a ze and 0

gnosi's or for treatnent cation of
the Opttmlaraeraaurot bet tareaitledy tvhiel Joriee i et qratined Ay tieans o £

t.i body (e. oIe anti body, fragnent or diabody) ,
appmprdﬁaot é%ﬁ% ]lfr?eél any detectable |abel or other

nol ecul e attached to the anti body. A typi cal anti body

dose will be in the range 0 .5 , and this may

An ant o Gl estieree di Tass AN GHAE § Tt E\@ﬁm@r‘;ﬁn@ het Hitles
inventi¥n %dgnaﬂ'n%r{cﬁﬁéﬁ% 'f&ﬁ%glf%ﬂ ntg ”;QéJSF{J&% sy 0 Té’éﬂ’x?f Su ch

several hours, eve a SI ar total cumulative
antibodlosiadghtsrst g snaey dczsxse fidre aasrangt g4 ree@tarent 1 of 1anly
t .patient, which nay be proportionally adjusted
short bfaS]Tg cHii%ren and infants, and al so adjusted for other
anti body formats in proporti on to nol ecul ar wei ght.
Treatnents may be repeated at daily, tw ce - weekly,
Specifigdkindioig msminys ot divalmsesant henginicien i'whL bfugurl 1y

be admlnrhyssé C_[teac{] :LﬁA ‘Jhuertpe m §e oghaarnr{ggéut{caatxi Oé] %Eﬁ@éz‘_’é’lon,

oOf ‘ot hervi se |ncorpora I on
which margdvmirﬂlpmgs@lara cless st navi @l dhenopin r@didﬂttfbdomtt@fthe
ant i body will be determ ned by neans o f appropriate
specifig duimdigit $"emRGY ant i body nol ecul e in sone preferred
enbodi ments of the invention is a nononeric fragment,
such as F(ab) or scFv. Such antibody fragnents nay
Thus pﬁmv@qmﬁiamﬂamcageo@ftjamselm¢wediyn@hbwttm@ présémt
i ndi menbers of the nventJCon wi | |

lnventlucgfugiafri@ B R T e TP TP T B B
invent ihar mseWdgsti £LONMPOsidddtion to active ingredient, a

pharmaceutically acceptable excipient, carrier, buffer,
stabiliser or other materials well known to those skilled in
the art. Such materials should be non-toxic and should not
interfere with the efficacy of the active ingredient. The
precise nature of the carrier or other material will depend on
the route of administration, which may be oral, or by

injection, e.g. intravenous.

Pharmaceutical compositions for oral administration may be in
tablet, capsule, powder or liquid form. A tablet may compri se
a solid carrier such as gelatin or an adjuvant. Liquid
pharmaceutical compositions generally comprise a liquid
carrier such as water, petroleum, animal or vegetable oils,
mineral oil or synthetic oil. Physiological saline solution,
dextrose or other saccharide solution or glycols such as
ethylene glycol, propylene glycol or polyethylene glycol may

be included.
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whi ch may conprise at | east one conponent in addition
to the specific binding nenber. Thus pharnaceutica
woanpaes4sa ons according to the present inventi 8aT/GB2005/001190
for use in accordance with the present invention, may
conprise, in addition to active ingredient, a
For intgaggﬁaﬁgughgehkxoﬁcceetéﬂgec%éehpgen&hecer&'erf
u I'I'i'ser "or other materials well known to
afflictﬁbnsethblbbedvenlhheeHEEnt sudh batenlahs stooul dhea
T t oxi c agg shoul d not in erfe E’ Lth the effic§%¥
parentess I fe GEEPFa LAGPANFEHE. St pPEciSd Chatldr &YoP IR T
and hascgﬁﬁkﬁbl@rﬁgth@%oﬁ%&@ﬁh%& whidl sdependtgn t he dseuter of
adm ni stration, which may be oral, or Dby injection,
relevang, gkilat iavEheusrtPRaeEcadt PEAE EonmpasipEitens oE bt al
adm ni. st rati_on [ l.et l.e, r
solutlops usan@dr%o% ggﬁpgg n&%o&%ﬁ&§|v§§§§§%o &Eggg%|e$5dlum
Chlorldeuthes:tgelnat Ringferdl adjjevadin, lewtdit@hiarminwﬂ i gal
nposi tions generally conprise a_liquid carrier such
In]eCtl§§ ma?é@se§@P%6W@ﬁn1S&ﬁp&&ﬁsﬁﬁsve§§@ 5156 101 L FInepgF S
and/or %&hegra%ﬁﬂkq%@ @yl bePhysheleg cals saldne <ol ution-,
extrose or other saccharide sol'ution or glycols such
as ethylene glycol propylene glycol or polyethylene
ude For travenous injectiaon, or .
n compol¥E2: F¥als RETU S (or ot AEE G whé dbte Tof it
other trRgredingnrt, wildhde slll?nutlhz%rife@dﬁl@f fora geaentterlllyy
acceptable aqueous solution which is pyrogen - free

dependezrd Upes ddiet asreligrion d6t &iF dreptatt stQdiay thEeafthpsets
may 1nc(iudeaet|h%vad $K1dd rat deh & @Ardy s %1"%6'dos%°é &£ pgpare

e solutrons using, for exanple, 1sotonic
relief ehigel esicducs m&ﬁ&aﬁannﬂﬁdhnanﬂa%unﬁ&amMHtofyngenge
I nj ectian, Lac ated Ri nger' S I jection. Preser atlves

(e.9. agPARyi G5 REEAESE T SR Ore DR

morphln%qdkk'%%%ﬂﬁ@ﬁé3id§m|Uded’ as required.

The present invention provides a method comprising causding or
allowing binding of a specific binding member as provided
herein to synaptophysin. As noted, such binding may taXke
place in vivo, e.g. following administration of a speciZfic
binding member, or nucleic acid encoding a specific binding
member, or it may take place in vitro, for example in ELISA,
Western blotting, immunocytochemistry, 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 mazwy be of

diagnostic interest.

The reactivities of antibodies on a sample may be determmined

by any appropriate means. Radioimmunoassay (RIA) is one
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A conposition may be administered alone or in
conbi nation with other treatnents, either

weiznslovsssaousl y or sequentially dependent uponPCi&B2005/001190

~.condition to be treated. Qher treatnments may include
possibiihevadnRadsprative opbshiledbratdesesisf mpaieq Maltief

rugs._such a Qn,.- _st ' i infl.a
unssbe SPHOSRUER-R ISR o B SRR B0 s BOLERRANH
the ant®pbdies suthds amripkinngs phyamthllyerepiacstethdrom

present invention provides a nethod conprisin ausi
anboundbrnaR PO gD ATCOR a CSpaeit. e Cbiirdh A Hoer S Lo

the antggggﬁ;yda@t%%%%dt.o %@aﬁbgehx%itaggnAt%e&%t ad, isuehe

ng may tal ke place in vivo, fol |l ow ng

test saagiienitser dkisen refdimaspéoef potbioedi Mg LieRiad ter the

, nucl ei ¢ aci d .encodin speci fic hi ncdi r
antibodfy &) ColRE Taes. (VP o e Bedm e fEs en
non-rad¥sterRebl@fttigRg,, UBTOeYogkeNost fay, anaiuyme linked

precipita-tion or affinity chromatography. The anount
to a regpipierdimed eshispeciTic BERAILEE MOHTE 1t "pha&t5t Sphysi n

FuuoxodBYR? PR, Qi i o1 Rughe e aled dand e

absorptdicagnas tand sisiteer edtarditte meddidsvi t iSest tefblant i bodi es on
a sanpl e y pe determ ned by.any appropriate ns..
fluorocﬁ&&“ﬁsmﬂ%ﬂ‘ﬁrﬁsqesmd_nécﬁ‘c%gainﬁi St )Phyﬁaoﬁrglgcc Ve
and Tex=a0elded antigen d sHBoweYMildh dplsabeldiediantigen (the
~ test sanple) and allowed to bind to the antibody.
diaminoBeurd ddms.gen is physically separated from unbound
antigen and the amount of radioactive antigen bound to
the anti body determ ned. The nore antigen there is in
Other ddpttests Samileld headess Iredileactdolel @intd gegramiidlds nor

~ to the antibody. A titi bj ndi I
particije s @ WA nOHCl) 2 OISV AT GEIT " S ol AT GRY

magneti?:rep%t%@n%%u%ig@,ﬁa%%gﬂg)fﬂ@élqy b ek cd ey
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 example. They may be
molecularly excitable, such that electronic transitions
between energy states result in characteristic spectral
absorptions or emissions. They may include chemical entities
used in conjunction with biosensors. Biotin/avidin or
biotin/streptavidin and alkaline phosphatase detection systems

may be employed.

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

(normal and test).
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fl uorochrone, phosphor or |aser dye with spectrally
i sol ated absorption or em ssion characteristics.

wardsabs4es3f | uor ochrones i ncl ude fl uorescei n, r ROTEBRE2ME5/001190

phycoerythrin and Texas Red. Suitable chronopgenjc, dyes
The preoseetudel e fobehy? R idax Hdte reporafers spRE btk

binding‘”fng(tfe;ngﬁl% ecul A, ol + ol gﬁiae%fr%qﬁ'ﬁﬁi%erpg{ééé’ﬂ AL a

such as late at are col oured,
competindgmetd csagy, paratmagneto csayard nixtdladi elhgasrring the
chem.cally active agents that. can directly, or C
Level qnalSiad A8 SRttt Sahd 4 St fladriging

member QRSYIMEH L) 66) romd cathd derdetactad 5n ofdef WSkbetition
recorded. These nol ecul es nmay be enzynes which
assay. cdthdly sy deetilonse e riuxal @l greriarieor ob Hup QU int
e in. e trical opertj.es, for .
erom AR IR RaR L €01 SR Rl & By P OB
moleculed ent rignd csp@nsi ¢ i lohsd hed weabenes@ytisdatesphgsitdl i or

, characteristic spectral, absorptions or, enm ssions. They
opticalliNangg (ReC ERenyR PIeMtH Y i ks PRI Yoht tinét i oh'Si t h

reportd¥ QRENSAISe &%gtéf%é%%fﬁrbfﬂiﬁ&fgéé¥f§r§%%éW£Qén and
al kal i ne phosphat ase detecti on systens Tay be
detectadnipd oyd] Thefsrgnhy snepemeratierl byl dmal vi duBhe ahtihbouky

- t i ugat y b d t '
Of TePqylh M9 HET L SDSBRULE® of FEt atY vk dRA BT ThY rel evant
covalerddlly bagyg bindi ng bep sl esnd ner edbn-adely i esh}1y The

_ present 1nvention also provides the use of a specific
LinkagehiHeh ry Mnbeie aRoRB VY o bad FeTigl Bnef geaceehbrant

express';irbﬁgl c?f)rg)q%%ﬁé OR, & §§¥ené$@{n. Saﬁ@ik?&il%g?lggtgggo?{er

nmeasuri ng e level of antigen in a sa
moleculenpl oyi ng a specific binding nenber as provided by the

present invention in a conpetition assay. This may be

where the physical separation of bound from unbound

The predBAgeMISnNObnT 8UYS I SEbviddKi NG and £POFLIBY levels of
antigen directly, by employing a specific binding member

according to the invention for example in a biosensor system.

The mode of determining binding is not a feature of the
present invention and those skilled in the art are able to
choose a suitable mode according to their 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 including a CDR with amino acid
substantially as set out herein or a V domain with amino acid
sequence substantially as set out herein. Competition between
binding members may be assayed easily in vitro, for example by
tagging a specific reporter molecule to one binding member

which can be detected in the presence of other unfagged
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nol ecul e to the specific binding nenber so that a

physi cal or optical change occurs on binding is one
weaswsilosdssty. The reporter nol ecul e nmay di rect PgTMIB2005/001190

i ndirectl generate detectabl e, and preferably

bindinge st slmﬁ%ab%elcﬁﬁﬂda@e?acﬁl@eﬁbﬁt%ﬂ?e%ﬁe%ul es
blndlngjaﬁepngbeeq}b ié’h %11&@%1%@054 FT* &&V{A&Etéy raf gvefi?pﬁlng

non-" coval ent age Via
epltopaepMOmdeKKhmmyn£@ 18 @et&mmﬂﬁe@ffme&anhnmhmtu81ng ELISA
expressi on of a gene fusion encodi ng anti body and
or flomesaii@etipY ecule . The present invention al so
provi des for neasuring levels of antigen directly, by
enpl oyi ng a specific binding menber according to the
In testmventfion ¢@npet<:a1np<bre 4 roep bi &z efisorneyst efn tTheampigen
of det

ni ng _Dbi IS not feature. of the t
may B R T O are R ROLe L T BT H% H et taPe By ePpEoEe ot
mterecdtoosa P Spit 1 abl Ia v0Alg ame%piitlgpé osédpebicprples ence or

and general know edge. The present |nvent|on further
more MAMEhRCIDS a2 5petihfE %Mdnﬁg Penpe?d whi BRACRofpeEREIde

may bef%rr% n% %5@% a@é@@mﬁmwt@fa@ﬂeseeeeifeegl ndi ng

bi nds the antigen and conprises a V
sequenhﬂnmrspemiﬁﬂcngladiﬁﬁzmmmheam1m@canddngubetahelBreyent
herein_or a am no, aci d

{ {
lnven%%ﬂthEg%%%b§?%%tF%?Fyt%%lge l%%%n%e¥%¥nanE%ﬁ%%tf§lon

inhibikeinasn HipehagaEerben So fbynHeudsSayelle easili¥nt8 given.
vitro, for exanple by tagging a specific reporter
In te&’fﬁﬂﬁﬂ:ﬂ@rtbhbﬁe bi pePhydeerbelr htedr capdapenget Btegdone

or mo%o en rgéfgg $$ %hggegntaggedblndlng menber (s),

e denti i on of specific binding nenbers
whi ch bind the sane epitope or an overlapping epitope.
Conpetitjion may be detern1ned for exanple u3| ELISA

Speciighc iRty oriﬂr%]i“P?rsl Hht el Pgdt drSeonpet £t PSH ¢ may be
isolatRePtigle ELagpent rebnt RepRALLU8Nsplay library by panning

with the peptide(s).

The present invention further provides an isolated nucleic
acid encoding a specific binding member of the present
invention. Nucleic acid includes DNA and RNA. 1In 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 polynucleotide as above.

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

member as provided itself forms an aspect of the present
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may be enpl oyed, especially a peptide including an
epitope of interest. A peptide having the epitope
weews@Iss3pl us one or nore am no aci ds at eit hecT&B1005/001190

may be used. Such a peptide may be said to "consi st
inventgegentpalbgs of meffdoshedi Piredusddened. tosecinfcogled

i ndi rs, accordi t e _present inyv i may
proaucy A ey R PR FE e o Setien ey IRb P by
nucleia pepti deewetfdrar iMm@lredisien e yseguered egitignbel n

. testing for this, a peptide with either sequence plus

achievggebyr CHpE TR rd§PW§?FHéaG§é&Pqﬁﬁ&ﬁqq%:qﬁ?ﬂmﬁﬁﬁant

host cBBMRERsMaiieh B NG\ A 3RAGHI G JARPL T de 1TRY, b 3QlRi8d on
for exanple froma phage display |ibrary by "panning

by expweshithe ap&pt icde Vs )domale wrresareclifie Atlingi nfou mreshrdoe
provi des .an _isol ated .nucl ei ¢ .aci d _encodi .ng .a specif.ic

may bep Al AT CROABEY o1 it pres et Tohvat ifon. - NIG! e TRdidre

then ukBal HdespPNApaiddNA. In a preferred aspect, the
present 1 nvention provides a nucleic acid which codes
for a CDR, VH or VL domain of the invention as defined

: 0 . The toi i S ide ;
pec e D i G Sy bator e A PSHeErT B o Sy
nucleiexpressimoi ecadset teesl Weictiv rcogardseliaty lteadtheomperesent

. ol ynucl eoti de as. apave.. The present invention al so

invent§ 25y Rids B8 Fago BT oat b AT S eami g Sone om

their QhtUREE GOARSIHIHAS BDAS s thA UM el L Rald gncodi ng
any CDR, VH or VL domain, or specific binding nenber

homogegsopsofioded itselim fidrarsage eutclofia Reid, free or
substaﬁ%%gﬁﬁggg\éﬁ%% Io(y]’nl,}%ﬁe%?clec c%dreiggggdecngefs %rr% %t Ioocrkeq; .than

t
he en produc met nmpri’s expr essi on
the sehuemceneadiony My gl yaeipt itdrereftar .t Hex preegsirad may
.conveniently be achieved by culturing under . ,
funCtlSBpr05H9%ﬁ%9xﬂﬁﬂqi%HEQHQ%ﬂﬂﬂﬁQNﬁﬂeiﬂiﬁSQﬂQI%?Ventlon may

compriSeNbRhNIRY e JHE Bl L 1RCtho1Ra) | OG- Rr-oduetd At hetic.
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 a
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
expression of a heterologous polypeptide include Chinese
hamster ovary cells, Hela cells, baby hamster kidney cells,
NSO mouse melanoma cells, YB2/0 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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by expression a VH or VL domain, or specific binding
menber may be isolated and/or purified using any
weuhisabs4s3t echni que, then used as appropri at e. PEP&BE20051001190
bi ndi ng nmenbers, VH and/or VL domains, and encodi ng
art. ot e cracielwnoseeufes aﬂdmpéetéléchthondihg Boof he

ese [ n n ovi ded. i sol at ed. an
rechndfiREIR HEEL PN (YLD PROSLES0 LR o1 B Bka Yo fle cetls
in culsdibﬁéaiw@iéa waﬁlQmeoe@g%@@ésswwbdogn tRetBEt as an
case of nucleic acid, free or substantlallé free of

0ptlormmre|rer%m@tmng@ﬁeg 8PEgiAiet herdingnnerbeseqiencEor
recentN neod o a P&éyé’%’{q#gg %Q%Eh e 1 ?EFdCLH?Cth&‘llon

T eic acid accor the presé nvention nma
Biotedionpti s&€7 DNV 6r RNALANG . dayebeadhol(L 96§ partLaDPynlon

B4 (gﬁn h:%%g. ference to a nucl eotide sequence as set
1otedyy n°enconpasses a DNA nol ecule with the

speci fied sequence, and enconpasses a RNA nol ecul e
_ with the specified sequence in which Uis substituted
Sultaﬁkﬂ Wéct®n$essncbﬁtehpseequtresnathe¢WEée cosysnenng

for glon ng g?d exgre55|on of g YR eptlde
APPTOREAT 6Ty OF THT FPEY ent tHoSE Eel FECAFET(E Prf%rr?o
sequeritdd abt erhdsiteel begurekude pa@yaaeaylauml saQu@ﬁbbs,
yeast and bacul ovirus systens . Mammalian cell |ines
enhai“%%%l%%%¢%“?%sth@aékﬁrféﬁnéﬁpﬁégsPéﬁeéfSﬁqﬁépé?élééous

appropPPJ'[:iWP@p @c%&f%“ﬂgy%sng%sﬁ?ﬁ%t CL QUAr ¥ . ge'::rr:é ha rra

anst er y ce NSO nous
phagemmd)sas\@ﬁ?ﬁopananyelom@leemusraﬂdonany‘oahéabprAto:y

0 n, erred_ba ter'al ost is . . T
uanua 5 TE0s BAE OGO o BREBE S na R pagay ¢ PEdrenedifspring
Harboﬂ”E&E@N@%bﬁ%CP£b§SSUCﬁaﬁ§ EnoweOkkchsiwekk estiaBkbshedis

in theart or a review, see for exanple Pliickthun, A

for manm@la%@%n@fo@yCQelcsasm '560r( ¢ggmple E}@ppé%aéﬁtpﬁn
of nucgtél(ﬁg%éjl.% ?ﬁ“s%rhgtgm LHE§ghie8L 80 avallkahigyto those

art
introduction of DNA into cells and gene expression, and

analysis of proteins, are described in detail in Current
Protocols in Molecular Biology, Second Edition, Ausubel et al.

eds., John Wiley & Sons, 1992.

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

using bacteriophage.
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option for production of a specific binding nmenber,
see for recent reviews, for exanple Ref, M.E . (1993)
WQu005/0954pi ni on Biotech. 4 : 573 - 576; Trill BC#HGB2005/001190
al . (1995) Curr. Opinion Biotech 6 : 553 - 560.
Sui tabl e vectors can be chosen or constructed,
The in®%W &f@n%ﬁggo%' %%3;%1'&%%8' 8 %)éu%%ge%%e%u'o%‘iwd' ng
pronot er~ sequences, term nat or sequences,
exprespol yradenyhathennseguenceasidenkangcebyseqlencesg mskecells
genes, apnd ot her sequences as appropriate. Vectors may
under FOniLheys, TOFr 8FPECFS1OPh_de 061 9FR&geni d, as
appropriate. Ml ecular doning: a Laboratory Mnual:
3rd edition, Sanbrook and Russell, 2001, Cold Spring
In oneHagmordimborat bhy PredsicMawy ok wdwi hieedhwiegiidonand
. rotocols f mani pul ati on of . nucl ei ¢ acidg, r
inteq BRI EN TR BPEparabliSn 6 cruCrerTone st gefiest ooll-
IntegrBi B@ENRASY SheSpaYRBEERAY byl NhAai¥dibnow fOfs A nidetso which
cell's and gene expression, and analysis of proteins
promotst ere[@eRPiDaBIPA HetAi Ithien ICHTENt 1Pr GCSOEIEGE With
e . Bj,ol.ogy, Second Edition, Ausubel et al . eds
Standa¥9$ g%ﬁﬁﬁﬁng%'& Sons, 1992. Thus, a further aspect of
the present invention provides a host cell containing

nucl ej c,acid as disclosed herein. A,sti]l further .
The PURTREF bR OUIHAE a HEEnEd S & AT O ng e 5o
using MUCEELStaGhE kBt @ratRestierld 1nThe edJreAUGdrok Y in

enpl oy any avail abl e techni que. For eukaryotic cells,
order suptabbsesschnisgees frgy bimelide MealbE U Respians ide as
transf ection, DEAE - Dextran, electroporation,
1iposone -nediated transfection and transduction using
retrovirus or other virus, e.g. vaccinia or, for
i nsect cells, baculovirus . For bacterial, cellji‘;l,e_L

now be

Aspectsyi 2aBl ETPEERAPAHTEs Sty Ten &R Tdal et Tt
111usdFapsfiopalLon o relegeiAROKAldON ARG d RN L AHOF o1 1owing

experimentation.

above

All documents cited anywhere in this specification are

incorporated by reference.

MATERIALS AND METHODS

Conjugation of peptides bovine serum albumin

The peptide YPFRLHQVYFDAPSC corresponding to amino acids
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 weight 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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usi ng bacteriophage . The introduction nmay be foll owed
by causing or allow ng expression fromthe nucleic
\Naammﬂmsﬁg by cul turing host cells under condPCTmB005/001190

I _expression oi t he I n_one_enbodi nent, the
mass Sﬁ&&téﬁcg"%%m g2 %%e?nglé%{’%nmgrlﬁPBéFﬁﬁeglPﬁﬁétFﬁé

Voyage@eNeTes ) ook SADSOMRt OfnkhgepOsShecehhy bBERIrati on
may be pronoted by inclusion of sequences which

conjuggitefotte® rR%nbi hirplonl Wit Ant Aeegegened prpadder taheeules
per md@é%% 3%3 d f%%gaga%ggﬁg ngpefségs nt invention also

rovi conpr sing a construct as
stated above in an expression systemin order t o

gépress a specific binding menber or pol ypeptide as
Phage gdSpd ApsFiets bhdh eftbodi fgARLBf SLRELBredent

ant1bdd%“ﬁ?é#ﬁ%ﬂ%k$c@9”’p@_?%#F§&éaggg uB% ey of exanple

ence to the oW ng éexperinentation . Al
The hugesumdmsl ¢ feld anyhepeagemti fii $pEP2ri Libabiconsare

Qr por at ed rence. ALS AND MET
Tomllegﬁjuggtldﬁ &@¥ eeQ?degeB%vPﬁ% ?uﬁ?ﬁ?ﬁaxgﬂ Tﬁgage"
antlboﬁ&@%Id&jMPERkHQMMEQHB§CE§§VEﬁépﬁ@ﬁtﬂget@eéﬁbﬂ@e30|ds
present on the exoplasnic_side of the synaptophysin

essentﬁﬁétléf Y F‘P@%Jenqd)l%e%%/n‘t’hegtséél uBiaghPmogiophys Res
CommunSﬁ?@ﬁniﬁ%(§¥§t?oniﬁstgt§¥p0f$ﬁhygéskgx 8f A?eégﬁgy%g

was | udged pure b nol ecul’ar wei
were cahelpﬂbhwwm w@aum@Ect@@ bypthss seqaéhaﬁetryhédgbﬁsnwére

The pepti de was chenicall conj ugat ed
Conduc%&% e s4er‘g]m lgﬁaﬁ %T%S%‘Chsi ?19713 nkfér n&@@%c@PPéphate
pH 7. 43CkednMa yHOxysuCk) v nﬁgfe&“ﬁgak(%ﬁﬁhsy an@tZah 681 BSA
Bi ochem Bi ophys Res Commun 2004 ;3 %
to incpgegearidiase Ehectf aner ¢y-anbl ysese § MALDh sp%@ﬁflcmy for

pli.ed tens Voyager - DE STR) confirned that
peptldA%elvpeptldes ad been

Anti-peptide phage-antibody ELISA

Purified polyclonal phage enriched for binders to peptides
were assayed by ELISA using flat bottomed 96-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 ul/well horseradish
peroxidase (HRP) conjugated anti-M13 antibody
(AmershamPharmacia) for 1 h, washing, and incubation with
100pl/well tetramethylbenzidine dihydrochloride solution (KPL
Laboratories, Gaithersburg, MD). Reactions were stopped with
50 pl/well 1M H;804, and the absorbance at 450nm read using a

microtitre plate reader.
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conjugated to BSA - typically on average ~4 peptide
nol ecul es per nol ecule of albumn (data not shown)
weheg@osisspl ay generation of a sol ubl e single PCTIGBE2005/001190

anti body fragnent t tid
coone LI, ARUSAC (3620 Lo RoptLR Sogueptes T e o
subcldniofy RN thet ek prdfEioMyeebe psrREIY¥0 screen for

~ phage - antibodies with specificity for the peptide
Indivishgdesod cadsentira Yo DUfEFaedrPHNLEB| 99 Wedd Rfates
. _Bi_.achem Bi n 13 18 - . A
(Grelr%eortqala%gf %th%%te%%ﬁ?g%bd%%)%?y p%%%?ﬁgegdv\égghcgjf%?i gg%ut
agai nst the peptide sequence .. The pans were

~conducted i n 4 ml| PBS (137 NaCl, 2 .70M KO, . omgl
Speci ipifgdphate HHRIP @ua%m%.‘%%ﬁ%”%ﬂ%(wmaﬁi &Y Pkt Fon
and BdAVEBIhANG 2 JBH M BRAytgy i BELEASe frhe Katrivoedlophage
- antibodies with specificity for peptides versus BSA.
regionntdf muepttiides pHagees amefbodyPELPSAIPER ticedhe expression

ol onal i ched. i, '
vecroh ST, BIRER €81 aghrrat Thalt Siea ot hari e rmul on
(isop%?égﬁﬂggﬁﬂﬂﬂﬂgﬁéﬂé@@ép%%%ﬂ§§id§¥s§ﬁ&uc@ﬁheC@@te%dMQJW

wel | protein (pep e - BSA or BSA) in PBS
vectoovelMi gt Etayt@r Bbuhd phagé . weretgénedied Hyprif

1999; {%@a{:{;ﬁru‘é‘%gd%ﬂ{o% ganotrk?e%aggliilsgtgg{géi ggaepermits

purififEishasPhatdrast greb8edlsbab Was @b idndddcdiatli dion
with | OOr /well tetranethyl benzidine di hydrochl oride
chelatselaifffign (KMh1BRFAEERPEE, GHPCRErSh S Mopnsiormed

into FEACHONRMLE BLoPREAWLLR130 m /well | M H2SO , and

he”absor bance a nmread using a mcrotitre plate
reader.ldentification of nonocl onal phage - antibodies

to peptides_and subcloning intqQ the expressio t
BxpTe BT BLA P Wl 4T HabP e BPOnF U8 ARG it 3 Ve E GroWs | n

The sBpWeid PLAtessL & ehneprcand cphage cela IO ES ined in
rescued with ML3 KO7 .

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

purified via the hexa—histidine C-terminal tag tail using Ni%t

charged IMAC Fast Flow Sepharose resin (AmershamPharmacia)

according to manufacturer’s instructions. After extensive
dialysis at 4°C against PBS scAb was stored at -20°C. The
purified scAb was quantified by capture ELISA via the human Cx
domain using a whole human IgG assay standard as outlined in

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

Expressed purified anti-peptide scAb ELISA

Expressed scAb was tested for its ability to interact with
peptide by ELISA essentially as outlined for polyclonal anti-
peptide phage-antibody ELISAs. Bound scAb was detected

horseradish peroxidase conjugated anti-human Cx light chain

antibody (Sigma Chem. Co. Poole, UK).
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Specificity of phage s t pernatants for binding to
pepti de -BSA and BSA al one was determ ned by ELI SA
wohersmofas3encodi ng regi ons of positive clones ReT&B2005/001190
subcloned in to the expression vector plM147. This i

SDS-PAGE, apgdifeistgtitok 16t tRE | PTG (i sopropyl - b-D- thioga

| .
Wester? %98¥%§?%Shg%)Pe&%%%hgﬁgﬁgﬁﬁggiggLﬁgrl?r%§%g§%§g§3ég_

Wright48).C.. Ehe adddiMoilo®hefrma drekal 39 6i s¢ aglb he6Bag pernits
purification of the expressed scAb by i mobili sed
nmetal ion chelate affinity chromatography. Vectors

FITC ﬁgyéilh%@n%ﬁoﬁﬂﬁgfh&kp E. coli T@ or XLl blue cells.
Expression, purification and characterization of scAbs

ScAbs WeerleséA@m@mlyssl@@eﬂqubmlw ebliedFeBprepgster FITC
out.l_in R
proteidS RS 58 Vigys®h ab eFLORPIAREORN AR TR e

manufd@ﬂﬂﬁdﬁIkiﬂﬁsﬂmﬁdﬂﬂvﬂstzmﬂmfwlmashngobb@y vhar gédol MAC
Fast Fl ow Sepharose resin (Aners

emp Loyl §1°di o5 36 A it act G Wm%t‘fﬁﬂcwgﬁga %2&?@ gping

trlbut?it &N \i%odﬂ@o\@a%aacte 4(%31@91%1@5@}1515§c§§§\b was 18t oueq .
t 200C . The purified scAb was quantified by

capture ELI SA via the human CK domai n u3|ng a whol e

Animai% ggﬁ%§ﬁ§%y stquard as outlined in Leel V . et

Rés Commun 2004 ;316 :872 - 7 .

Human szﬁﬁcd?su Métﬁeed)kﬁﬂiﬁied pepbidens CIQ\K ElhSA Expressednk
was tested for its abl|ltéKt0 interact with

DeMorﬁefmntdéJr@Wea_alg;&resIseelrﬁq%rwra out lrmed flges were
1solaﬁg83%¥éﬂ1 fHEﬂ gfﬁvéptt?ggﬁeE%hééswa%o%%%oved

CAb was detecte orsera er oxl dase conj ugat ed
from gﬁﬁmentduﬂnﬂ1ﬂﬂ(ﬂhqﬁﬁr&#ﬁmneaqflbodmeSEgnﬁh@h@mﬁ Od.

Pool e, SDS- PAGE d West bl ot ti
buman Gy Gihg el 4R 1O et YRt FAFT) a8 el (ed qHmPLan
Region¥l fthiMs Comett@de -adW! i PB21ABAOK 119960020 Blrerdl

FITC | abel ling of proteins
Protocols for human Iiver cell culture have been published in

Wright M.C. et al, Hum Exp Toxicol 1996;15:203-4, and Harvey
J.L. 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;370:763-09.

Incubation of FITC-labelled scAb with cells

FITC-C1-3 scAb 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 500pl
Hepes/HBSS buffer (0.14M NaCl, 5.4mM KC1l, 0.34mM NazHPOq,
0.44mm KH,PO4, 5.6mM glucose, 1mM CaCl,, 6mM HEPES, 4mM NaHCO;
pH7.4) containing 10upg scAb or FITC-Cl-3 scAb for 1 h at room
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ScAbs were fluorescently |abelled using the
Fl uoroporter FITC protein labelling kit (Ml ecul ar
weénaeiz@ej4saccordi ng to the manufacturer's instr BCTiIGHE605/001190

Thi s nmet hodol ogy was al so enpl oyed to conjugate C - 3

temper@mkmmltnhtﬁlrel bi@tryq tlTiheus:ledQSt WiEDLR yithen nwashed in PBS
thloc rlc Chemi. cal 00| e

and mORn r%jl S anda\%eﬁ plar g‘tolugrj%lﬂg %e?fe%%t E)cy 63" wer e
labora@kirdiegd Bfurrqmﬂglm@euKdﬁunmmasslumqaam'k ¢ DeMant fiai ho-2-

Uni ver3|t Le| cester, . Human HSCs were isol ated

phenylﬂ@&ﬂ%@ar Fd) oﬁchéﬁﬁwnlqeéérnPF§§%% FMAL CNASTF By ed
r omeRaticantss, Qug ence, Of ; &g t YOG s s ABeaUSE
appllegf h&ﬁhneilssue |nkgheseF§{3%1es maslauth%rlgzé Eyat elSS
AxeolaGIdnpiignr dRegiranall tet f (fehoc@urmttmeces a¥ein$ hel caedréul pnd
donor consent. ,Protocols uman liver cell_.culture
data cERATsCE s (e T WA e Eetnf e L,
hepatoFHeEO! (O Wimalkd Ti203he B%,nke}nﬁile}iaéV@iy’lélnéllyet:uai:ured in
Dr ug NEtab Di spos 2000; 2 8 :96-. 101 . Protocols for
a collagerHsoadmd B4 18 ldelnladid tUrd e e rm plibia Sherii fpd in

Wllll%%'s?l?&e¥%r ekﬁ%ﬁ err%eqpﬁseto{ %ﬂ%ﬁﬁr§6lgxg%6%9rgi39%g1%é§§§n and

80pg/ml lsttdyatdroneiof. FI TGl abelled s cAb with cells FITCGC
- 3 scAb was tested for its ability to interact with
hepatic stellate cells in culture by fluorescence

For can&ﬂociwyexm&esoatnéba%ﬁ late1 cetbscuene seededeecded
(IxIO 3 cell's per chanber) on chanber slides (Nunclon,

into INappdradytes dultooms etlefdcamlpr imar tell) and cultured

for 2{ enggpgg%:on é%%ﬁﬁ%a r§]ma%ﬁgg é¥”§e86nFE?8SEHa%escAb

YHcubat ed 5
was irlepes/ddBSS ufdendd. ﬂcﬂai\/lpl\a@ hdpadhiv Kﬂall@t%%ﬁb’lll
Na2HPO4, 0. 44mm KH2PO4, 6nM gl ucose, | nv CaCl

cul tuRRASERES. i NS 3 WM)l%ﬁ]?%FhPﬁgaPMa§8Aﬁgo che
cellsdgﬁﬁzhélve&%éfﬁ%ﬁ¥¥'ﬁ%fhfgaﬂfgﬁn§HHGE@BHE§fh@aEH%n at

The cells were then washed in PBS and nount ed
1000 npnt HEofech ashi el diimourihgpateditumé Vethen resuspended in

0.4% formaldehyde / 10%cells, applied onto glass slides by
cytocentrifugation and mounted with Vectashield containing
DAPI. Slides were viewed by fluorescence microscopy as

before.

Fluorescence microscopy without cell fixation was used to
compare the effects of peptides and monensin on FITC-Cl1l-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 500pl
Hepes/HBSS. Cells were analysed using an Axiovert 100
microscope (Zeiss, Germany) using fil ter set #9 (BP 450-490nm;

LP 515nm).
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| aboratories, Burlingane, CA) containing 4',6
di am ndi no - 2- phenylindole (DAPI) to stain cel
waoualsgosand coverslips applied. Florescence m eCos&maps/001190
was carried out using a Zeiss Axeola Il mcroscope
FACS a%ﬁﬂﬁséSPhotonetrles Sen3|s camera, and data captured

FITC—C?UEn cﬁgew$gaghd rSuEESQEaﬂgﬁlu gﬁﬂﬁﬁ Pg and

tan SSuU€e ) WEre ori grna
incubatell agen = @@altfe_dleat‘]- wekh plhametékxt@sh) /\mﬂltjummobf
mai nt ai ned in VVIllan1s medi um E suppl enent ed th
HSCs fgeu.ln PO adersi/cicl-| TReaRa BBRy I AS §5eeptr&m‘i Fayt the

cells %ergcuzlafswee QIPEIHSTERLS, cBepat i,e st ehlal &1cheldisod¥er o
see into hepatocytes cultures (IxIO 3 cells per

the cuwhie am@s¢ub¢wme@oﬁoen24mhtppaéﬁytosexmemmﬂdntat|on.
i t
dissocatf oed e st d HEBar Eosterr BiE cer

centri€xgeRt dhhathaftisfed) pheteabnctbati apiard B/mshl ng, t he
cells were harvested by trypsinisation and centrijf

cytofigdapitorpear 1630 Bipmciencssm RxIPRE, cBE) pdtiter ak° t hen

nunuteses%%%e%$%1s W %%E%EHH qeey@ﬁl/ %Qﬁwgéﬁypéﬁﬁﬂﬁﬁﬁfer

onto gl ass sli es by cytocentrifugation and nount

(BD Biwistch eVieetsas ltixedatkdg okai aindg 1DARba t8Hi deisthwer enaviesveainti-
by fluorescence m croscopy as before. Fluorescence

0~ SMOONe FFSERsy A tiHbonesilongily anitéRofys (ikleind o Boppar eVK)

dlluteth?g?ﬁ&?%%%ﬁé%gﬁﬁpkh%% n%e?%@”%@%%”t JHQT%?e§jln
Sl nce al nin nucl ear
wash/pElr]ECbuf@le—r 3irst aJﬂ’ajulh)giteHS@St&eed®doltmrﬁ-chjAﬁjéit®di abesi-

e washed with Hepes/HBSS and_then incubated at_37C
mouse JHGSGG|%WQMﬂqa@%%@§Wﬁ§§§neoﬁﬁﬁpﬁﬂgéqﬁﬁﬁf%cﬁ%ﬁMnfﬂro?o

minuted to%oq_tceadq}atémltvﬁ%@p%%@d§heﬁf tetub N .wihe gells
were washed 3 tinmes with 500 ni Hepes/HBSS. Cells were

streptarvaldysnedahlsqmg/cmw@m@vérAtPcioeomjelgeecﬁapel (Z&9 ssBD
Blosc1ences,y%bﬁﬁhgp Qh!t%%rs%% min %gs4%% 3Aﬁ§pnﬁﬁe cells were

analysed by flow cytometry (LSR I, BD, Oxford, UK). Non-
specific flouorescence was controlled by incubation of the

cells with isotype-specific control antibodies.
RESULTS

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

assay (data not included). The 12 clones that gave the highest
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LP 515nm) .FACS analysis FITC - C- 3 scAb was added

to culture nedium (200 ng/10m s) and i ncubated with a

woanfslouess (10cm di ameter dsh) cul ture of HSCsPEDIGBR005/001190
hour at 37 C. The nediumwas then renpved and the

responge| 18 Wee empRRRkeNh PREICTHeL ERPIE et 8h t HER SdEFAEHEF

and th%ggﬁkghgn%&ih‘ eré@?ﬁ?ﬁ"@éﬁﬁ%ﬁ&é‘d enzymatical ly using

i ssocI at ution (Sigma, Poole, UK) |,
pel | eted by centrifugation and fixed/ perneabilised
si ng of /cyto erm BD. Bi osci ences ford,
sequentiga i ATl eRt s HinEReRT | ARV CoH S over o  SaLfed (o Codons
wlth1n0t§€1§oh%n@ﬂ§8 psrmybuifiers¢BD. Bresst enees, wexlkorsaib-
UK) and i ncubated with a nouse anti - a- snpoth mnuscle

clonedaghitn mBHOEEOnandahabodyrpSighatopedl B, ©R) I1df it &4
contaipfnh HBRRCRELE PUIAST (18, | SaWEr e ATeRoUBRNesddL X

er an ate w fh
constraaﬂsugahedaaﬁﬁlscAhBusﬁ TGHYS ¢1tR0DigDakoCyitndrat rfgry; the

ridgeshire, UK) for 30 mnutes on ic shed
Peptldﬁwl E‘éggnéef’ﬁéﬁ Pﬁcéﬁ%]?eaxwf?ﬁséogt Fept HQEdP%alned (data

not sh@&k?phyﬁﬁgﬁénbﬂtﬁﬁggi E@Bh@géieh6%e3@9 BP4 not contain

Bi osci ences, Oxford, " UK) for 30 m nut es on ice. The
a stopcebkisnmnehanaltysed%? ﬁhomﬁ@ygoﬁ@wyn( BBR I9aveBE good

;
bl“”&ﬁ?F@PPé& By %ﬁSuB‘S IOI&% tﬁeggg{sg%ﬁggﬁy i SO IyS|oA sereen

(Figurepegi.f CQoﬁ@ntﬂoha@nbuB@dbﬁéd RESUL T8 TheMBdachniwie: of
phage di splay was used to_pan _for reconbi nant hacqle
and trapsitpgdieds iftenmtheé PoHE] ﬁs@ﬁlllﬂ FilerR&r P%%ﬁ%‘ﬁw

(Figur f%lnl %ec%rdtBeﬁagkggévgﬁpbkdgcXBFBkHQ¥¥EQQB§qEu%ure 5)

ure shows t phage - antibodies wth affini
that sfp@bltﬂi@atla[ygebcpgpuiséd weeepselecdei vel ynb8GbA o(Flgure
i munot ubes an mplified thro ans.

6. By ﬁ‘é’tIfAsia)?S%(pgro EXEF6RES % FS#gt ﬁém?e@'?n(%% eﬂpﬁl brary
generaWl® id¥diayi duall ¥nser earedpber rpkager the peptide

YPFRLHQVYFDAPSC. Figure 7 indicates that approximately 8
times more expressed scAb bound to peptide-BSA (i.e.
YPFRLHQVYFDAPSC-BSA) than to BSA alone. Binding of a control,
lacking the scAb, to either peptide-~BSA or BSA was minimal.
Western analysis versus several different cell type extracts
demonstrated that the Cl-3 scAb binds to a protein of ~32kDa
in human HSCs, the predicted size of the Human antibody
targeting of HSCs 12 non-glycosylated synaptophysin protein
(Eastwood S.L. et al. Brain Res Bull 2001;55:569-78).
Interestingly, the C1-3 scAb did not cross-react with
synaptophysin in rat HSCs (Figure 8).

In order to determine if the Cl-3 scAb is able to bind to the
surface of live HSCs Cl1-3 scAb was labelled with FITC and
confirmed by SDS-PAGE as shown in Figure 9 as judged by a
decrease in the migration of FITC-C1l-3 scAb. Cl-3 scAb before

and after dialysis and after concentration had a MW of
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anti body binding to BSA and target peptide - BSA
Fifty seven clones denonstrated a high affinity for
Woanfgﬂbsqs&pti de - BSA none of the cl ones denoREeT/IGB2e$/001190

affinj |nth|s an i.ncl uded
appro ML A (Tor A (g StrSe gote Ha? g
apprommcélqnaﬁmﬁage - antl body ELI SA were sel ected and

the scAb encodi ng regi on sequenced. Sequenci ng
i ndi cated that many cont ai ned in- frame stop codons

FITC- dliﬂut.’#“- tﬂ;ﬁqe?:jdnr[é% rﬁec% Cf/hEt ranst or meél%t rl-i{ég:t an r.e

cultumal iTnsturad ay toortteat indaig asumpneﬁ;so(rndﬂ?l\é@ﬁw(n eandl Gads )

., Al't these caonstructs generated scAbs in TG Is
analysid o uia f1on t%#%%r%%é‘eﬁféﬁ}%td@t%lté}?q Fls gere

excu G580 PIRUAESL NS, B0 08, AL0SY I 3oL FOOM) coore

actlvaﬁieﬁp th)mnl&zl/(dlj ML itheer mﬁmwmﬂﬁwlwtwd(mw @ell
ood bi ndi ng response in the nonocl onal phage -
types aﬁ\«ﬁq B5oyt B9 BA S GREF i{Htgurte Fipbroggnmse <o (Rgagdori G.
s t0 147, yra 0
ot A T e vbtaT e Egare Y
cells dﬂrtéctFer?CarChh-g}w drei/asi rm‘tmmmwcbﬁemsorpn(lﬁrgmce 5 x)ing

hat, s |f|c reco ised th eptid ELI A
semond 12 SPREIT SR lecon So e ent
there GoN id npG attftef g%lwaailcﬁﬂ iof @ sieAihaty \M%:S ESIQ%OIdlI£3

for the peptide YPFRLHQVYFDAPSC. Fi gure 7 I ndi cates
staithrfmtcmmm@d et elysmdatihmesigoree saxtpmesSedyseAd Gaumthis

to ptide - BSA (i.e. YPFRLHQVYFDAPSC - BSA) than to
Sugge%At&a&netheBiwnaag R§t 2 sgmEmAILl atdek mgf oS TSAR, mwscle

actin %}QJI}%;I s%\%[ersus Sg\\aérhg{ gﬁf%fher en@v%lll |Of S\é/\gl%t inglé/tsj_n

and/oxdmtavalcedﬂﬂ}[aml—fﬂe Cab JieAe hisudsidiena et ei n of
Da i n hunan HSCs, the predlcted si.ze of the Human
a550C At RO (U gt 1 ST HBCS A S G s e

scAb @E”Ia-mlo-@')y%lr’dpr}@@é rbcs(r@@stﬁ@f?ﬂedsw1%h LlrRluct Bral

Res Bul
culture medlum concentratlons (Figure 11). There was no

evidence of toxicity with Cl-3 or FITC-Cl-3 in 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 Cl-3 scAbs
are internalised and that it is possible to conjugate drugs to

Cl-3 and retain drug pharmacology.

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

fluorescence was located around the nuclear and cell
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Interestingly, the G- 3 scAb did not cross - react
W th synaptophysin in rat HSCs (Figure 8 ) . In order

woaodawserssi ne if the - 3 scAb is able to bi ndCTGB2IES/001190

surface of |live HSCs O - 3 scAb was |abelled wth FILTC
membrangft cohid ¥ised byt SE5- 2RREEr S RHSwWR iS5 Filtjtlr %Y d’se%lect

. Judged by & L p L gr ati,on1pfs K ROIEREC
assoués%%f C?‘ths ggﬁfﬁgo% ergﬁgug%%er jldi g:lk%ssi’ sﬂ%—%ﬂe aftelr e
known um;\x:benlnymapt@mhhaﬂn ai MW ofappt oxiemtal yEokeenargic 3

. . ScC abelled with FITC has a .JJMN.of appr oxi -
vesicl G Kgn, FRIEIES (TEOE shab . UBRS CHEIC BAIDIE TS St VAt ®
subuniUWBLESCS | 8t suhi HEewa b MHUBO CY Sshesd cat ositdi thag

(not shown) and FACS anal ysis of human HSC cultureg .
nucleayenest2at eSYRRPTEENFsThRr BUBXeS bsPW et - Shodt FCAP 1S

. __Jusc| ' I §Lye . Lher r j
subsec Pt g b T Y G T b ob et o (bach o1
fluored ¥y®eSec anesbebseveddt oncbapaibat et¢bléidrogbhesiktures

. (Ramadord G . et al. Liver 2002 :22 :283.,- 94 ) -
incubatpquretao) £ EBT e Star i HY €8P 4Tar T ) iR s g Tl
determgf%'¥§9095?F3598§tgrb@rth@ fhxtpgcdepmnsttated thas schb

‘the cells bound C- 3 scAb, although there was a
and hegaeatestealpaei onlila, t hampnt BABREGCHESE| TEre 2153

: taini ared.tqQ a; s ' '
inconn Gl P40, SOIBAESSS 9, STRGL-MpeLs shLypacELabren
eitherpOpubatipn ofF @ITsFOOLB BUSLI shastinne exppressing green

cells with a higher |evel of _synaptophysi nd/.or no
fluoreggpdcrl veggcering §Eak Gbﬁaﬁéé“ﬁeéﬁéhréﬁ]&gﬁay a8es RO

bind t8538§5%5ic§%8%f. Oro FurthkICies® tha Qbi&&t@ubw thet £M=3
conjugate - 3 scAb (TBT- d- 3 ) wth Cs

scAb teodiéspardéed awiet bed weeduckildn typesul hbapataedistml late
caoncentrations (Fiqure 11) .. There S i,der

R e e i

c1-3 seappourds W@ kidd JHSCy vy ent beelapaopt esilds whilst

¢ | | |
nepatoRgpes. PreRebEmigy LATTe U LLaPeRD ke EGRE 16T

of ass§§9%te%9%%%%ﬂ'%1&J¥§ségﬁbé3 S%@J%%gnificant green

fluorescence was observed in experiments where co-cultures
were incubated with (fluorescein un-conjugated) C1-3 schAb.
The specificity of action of the Cl-3 scAb for binding to
hepatic stellate cells was examined using FITC labelled BSA.
Both human hepatic stellate cells and hepatocytes were
incubated with BSA and FITC-BSA. Both human HSCs and
hepatocytes displayed cytoplasmic foci of fluorescence when
incubated with FITC-BSA suggesting that it was not the
presence of fluorescein on proteins (i.e. Cl1-3) non-
specifically preventing Cl-3 scAb uptake into hepatocytes but
that the Cl-3 scAb did not interact with hepatocytes.
Fluorescence binding was not detected in COS-7 or HepGZ cells

when incubated with Cl-3scAb or Cl-3scAb-FITC.
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are internalised and that it is possible to conjugate
drugs to - 3 and retain drug pharnmacol ogy.
weOehwsressance experiments suggest that the Fl TECT/GB20058)01190
ScAb specifically interacts with hepatic stellate =
Fluoresgehks macagistoeny $iifde@Udr démationugngs &&fpl - co-staining
. associ ), fluare ciate | epatic
prior B SRS o W B G e e RPBR  Png
peptided BRUALNRG siRdicMRITA-GIS BiSCetiplidingbl/eachtageandigure
ai ned _nucl ei. bjue it was found th%%hin nost case

t
13 shoug| fBREsECe Gas 150 &F SRAIanE He Hudliiéar aRdContrast

to a cohehbiEmranes,Stialing fden @preardRUNstabaretihab
may reflect association with |ocalised structures. In

the toxthi silcespeasttin t(MaFEKnowmy thatetsydapt dpipysi Bnvgron
. .con rate t syhapti.c_vesi cles in rones
MlCIOblﬁﬂeﬁg%?f%%d%#gﬁ%éﬁﬁrié%ﬁgfgi%¥C%%%Pﬁbﬁéxgggéﬁit
ATDPENINHEDENME ,. Rididigthd|sy als @ hkservgdareundst peesent on
nucl ear nmenbrane supporting the suggestion that d- 3

the exopdAsTis sujedtled e SHMARICANYRE B FhTatPor N
culturegtetéj] f ahlie rﬁg&f&%l%?%gﬂ%%i‘@%ﬁ%—%'lweg Lashepatiien

ate ce tures in ated wth (fluorescein un-
with HSCenjwigateed) tGle t3nspdth.pohd idkt efRRRIGIGHE" BPESICT ideictnypased

of . the jnteraction between O -, 3 sc and hepatic
FITC-ClgdeA1ay %Iq%,H%ﬂ?mer f?ep(!;qsc?c_ﬁe&erbﬁgg}st zﬂggnré%ubat ed
AdditioM ¥ RINEC endd eyt SLAD: niHepat A @ seridigubat ed nwitt Anhibit

either - 3 scAb or FITCG C- 3 scAb showed no
the totadsavimdtesd @ff eenl ¥$ udtaisrashoel Sudyestithip t Rat fpsivgead

uprare SRR AL Doy GPCe 1Pt PAL B SPEICRANES, S Bining

differentiate between cell types, hepatic stellate
cell and hepatocytes were co-,cultured and incu aL§g1
Iji\ll

C1-3 SRR 1p AT ILCH Seabl OF| Yo r BN &' s Ybs BEGEE

glioto:steld Al cel s, Wi | 8¢ s hepat ooy} esscansi st entyl wifaidigd
to display detectable |evels of associated green .
Methods |48 escerisdl - N0 si ghP$ T AR eprlirmedioresatede waptelin

had beeonbsmeor & ieic? Fé(gtearlirqg{]tg’hc\)’%]r?)r.e % zgr&lll,ltk%&% to gliotoxin
(obtained from Fox et al.) confirmed that gliot oxin had been
covalently attached to the Cl1-3 scAb. MALDI-TOF analysis
indicated that the mass of the protein had been increased most
commonly by 1683daltons. Taking into account conjugation
procedure, suggests most Cl-3 proteins are conj ugated with 4
molecules of gliotoxin. Figure 14 shows that Gliotoxin killed
human HSCs, and Cl-3 conjugated with gliotoxin also killed
HSCs. This data indicates that it is possible to conjugate a

drug to the Cl1-3 scAb and retain targeting and drug efficacy.
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Tre Z%wen i ncubat ed V\nthe{%@
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CCA

were incubated with (fluorescein un-
scAb. The specificity of action of the d-
woiodioassss 0 hepatic stellate cells was exam ne#CU&IB2005/001190

conjugated) d- 3

3 scAb for

FI TC | abel | ed BSA. Both hunman hepatic stellate cells
SEQ ID W@dlhepatocytes were incubated with BSA and FI TG BSA
Bot h human HSCs and hepat ocytes di spl ayed cytoplasm c

f oci

of fluorescence when i ncubated with FI TC -
CC ATG S0ggeshi gYGt bat CIGWETGNOARGt leTpaesencer ofGE| TBEeSTAI n
C| -

on proteins (i.e

efrfrects of

GGT

G, BCR, e ot

es_or

BSA

3 ) nonspecifically preventing

cac @r @SRl URt@kerd ntan hepatasytess hutat batc ther @ea 3
scAb did not |ntg@@@ﬁ w t h hepat ocytgs, Fl uorescence

SscAb or fc
t%E%”A i X
i oh” "Was us
nonens

A‘TZu Gt A3 Ko

Ghch A& Tod @FcHeRr@ ©al lseT
D CAb FI TC

&@%ﬁﬁco'
to conp

2 Rl e @

%%

scAb associated with HSCs in contrast to a contro

ACC

toxin mcrocystin (MEl hiney J .

ATG

et al .,

FIqGCC | Rl G2e BAB BCAPXPraRg ot yChiefdrled o e
Appd.
Vi AGh O 6 rdbh oCROBRS ; B 1 A2B8GCC 9T A TAIHi TAG T &F

t he pep- tH@@RATDPENIIKENPNC corr égpdndi ng to ot her

GCG

synapt ophysi n protei

CTG

decreased FI TG
dependent
i nhi_bitor

A0 TACRCACS ECesEat orTtdme erapl 2eei 65l A ®fGthenct
n tothe cultures did not

@T@QA5¢Q@ﬂ@IyC@nggglt FITC - d- 3 association with

whereas the target peptide YPFRLHQVYF DAPSC

monensi n di d not

a -
iti anner.

3 binding to HSCs in a dose -
Addi ti on of the endocytosis

inhibit the total nunmber of

SEQ ID 88 1% stained with FITC - C13 but reduced upt ake as

i ndicated by a | oss of nuclear FITC - Cl- 3 stalnlng
Cl - 3 scAb at a concentration of |ng/m _was _conj
1 Metugdre@ln tlrlglGlat dxtn leds & &9y Gde/ deser iGBéfd 1@9«1 Fox
et al . J Mcrobiol Methods 2004 ;56 :221 - 230 . SDS-
15 GlnPAGE cdnf idlneddd Xatu tHhey preot lar Cys Ala Ala Ser Gly
HCDR1 HEW 2
30 Phe Thr Phe Ser Ser Tyr Ala Met Ser Trp Val Arg Gln Ala
HCDR 2
45 Pro Gly Lys Gly Leu Glu Trp Val Ser Thr Ile Ala Ala Ser
HFW3
60 Gly Pro Ser Thr Gly Tyr Ala Asp Ser Val Lys Gly Arg Phe
75 Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr Leu Gln
90 Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
HCDR3 HEW4&
105 Ala Lys Thr Thr Ala Lys Phe Asp Tyr Trp Gly Gln Gly Thr
120 Leu Val Thr Val Ser Ser
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had been nodified (data not shown) . An antibody to
gliotoxin (obtained fromFox et al .) confirned that

wqlhowstoosdsa had been coval ently attached to t hePCr/GB2005/001190

scAb. MALDI - TOF analysis indicated that the mass of

SEQ ID Nfie Pprotein had beerx increased nost commonly by

1683dal tons. Taking into account conjugation
ACG mAGC@&dUr €AGUJEFeHCE st TAT 7priit®iTEC aPEG cii] GCA
ugated with 4 nol ecules of gliotoxin. Figure 14 shows
TcT tdmat $A iarmxpian k1ld eddumn ASCrc@amEE GCB AGT CAG
copyprgat ed with gliotoxinigdwo killed HSCs. This data

AGC iA&f?ci %@@%ddﬂ%uﬂ brnizS 2GS SidY erA® Gan) @pg@tz@m Gy Ueeleies
- 3 scAb and retain targeting ane,

. 5 b el 5 18 3 G e o
RoT K& AEE TP &5 478 REE 185 G Kb Gl

HCDR2 CCA GGG AAG GGG CTG GAG TGG GIC TCA ACT ATI
GAT@@@?@@W@@T%@TW%@%%%%%%
A2=. G GGC CGG TTC AGDHIIC TCC AGA GAC AAT TCC AAG AAC
GCA ACG CRUGAATITCRACHT CTACHKEATT QA CCERERRUAC
ACG GCC GTA TAT TAC TGTI HCDR3 HFWI GCG AAA AT ACG GCG
TTC ANG TER GL TG 36 GG CAG G AC) TG GICE AGE GITr
TCG AGC SEQIDNO 2 : 1 Met Ala Gu Val Gn Leu Leu
ccaGu Ser Gy Gy Gy Leu Val 15 Gn Pro Gy Gy Ser Leu
Arg Leu Ser Cys Ala Ala Ser Gy HCDRI EFW2 30 Phe Thr
Phe Ser Ser Tyr Ala Met Ser Trp Val Arg A n Al a

SEQ ID NO: 4

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
LCDR1 LEW2
Ser Ile Ser Ser Tyr Leu Asn Trp Tyr Gln Gln Lys Pro Gly
LCDRZ
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 GGT GGC GGG TCG
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Gly G1Y1§@YL€%|YV§PrTﬁ§LYV5|1YS§F-YS§E$E s @lMoG Y3 GAZGE

HCDR2 45 Pro Gy Lys Gy Leu Qu Trp Val Ser Thr lie
Ala Ala Ser HFWB 60 Ay Pro Ser Thr Gy Tyr Ala Asp

weensateskys Gy Arg Phe 75 Thr lie Ser Arg AspCASBEEN0119
Lys Asn Th

SEQ ID @S n Thr Leu Tyr Leu G n 90 Met Asn Ser Leu Arg Ala
L

Asp Thr Ala Val Tyr Tyr q/s HCDR3 HFWI= 105 Al a
ys Thr Thr Al a Lys Phe As r Trp Gn Ay Thr
)é&(csmfc

CAG ATG ACC CAG TCT CCA TCC TCC CTG TCT GCA TCT GTA
GGA GAC AGA GIC ACC ATC ACT TGC CGG GCA AGT CAG LCDRI

SEQ ID NBWR7AGC ATT AGC AGC TAT TTA AAT TGG TAT CAG CAG AAA

CCA GG LCDR2 AAA GCC CCT AAG CTC CTG ATC TAT TCT GCA
TCC CGA TTG CAA LFWB AGT GGG GIC CCA TCA AGG TTC AAT

cC ATGGEECA@KAGEﬁGTﬁﬁGG@@GA@QGGéﬁGTT@mNgﬁdfﬁéyNa@@N@@GN@@A
— —  AGI CT

CAA CCT GAA GAT TTT LCDR3 GCA ACT TAC TAC TGT

e R SR A e I
TTCS FC TE} @‘?%v a% Aé%%tAr Ejg/Al(‘?"djr &@gﬁ%’q@%ﬁ&“

LEW2
CCAT§pGgAﬁGgGﬁGL§ng@§GG &%ﬁr@gl,g'z%csf ACT&iTT adr®bdS bl P
HFW3
GET CCT TCT ACA GGG TAC GCA GAC TCC GTG AAG GGC CGG TTC

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

ATG AAC AGC CTG AGA GCC GAG GAC ACG GCC GTA TAT TAC TGT
HCDR3 HEFW4
GCG AAA ACT ACG GCG AAG TTT GAC TAC TGG GGC CAG GGA ACC

CTG GTC ACC GTC TCG AGC GGT_GGA_GGC_GGT TCA GGC GGA GGT
Linker
GGC RGC 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
LCDR1
ATC ACT TGC CGG GCA AGT CAG AGC ATT AGC AGC TAT TTA AAT
LEW2 ‘
TGG TAT CAG CAG AAA CCA GGG AAA GCC CCT AAG CTC CTG ATC
LCDR2 LEFW3
TAT TCT GCA TCC CGA TTG CAA AGT GGG GTC CCA TCA AGG TTC

AAT GGC AGT GGA TCT GGG ACA GAT TTC ACT CTC ACC ATC AGC
LCDR3
AGT CTG CAA CCT GAA GAT TTT GCA ACT TAC TAC TGT CAA CAG

CTG CAG AGG AAG CCT ACG ACG TTC GGC CAA GGG ACC AAG GTG
notlI
GAA ATC AAA CGG GCG GCC GCT GCA CCA TCT GTC TTC ATC TTT

Ck - light chain + his tag
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Lys Ala Pro Lys Leu Leu lie Tyr Ser Ala Ser Arg Leu

Gn LFWB Ser Gy Val Pro Ser Arg Phe Asn Ay Ser Gy
weenos@ysIhr Asp Phe Thr Leu Thr lie Ser Ser LedT/@&@B2005/001190

Pro Gu Asp Phe LCDR3 Ala Thr Tyr Tyr Cys G n G n Leu

SEQ ID ¥®h Arg Lys Pro Thr Thr notl Phe Gy Gn Gy Thr Lys

15

30

45

60

75

90

105

120

135

150

165

180

195

210

225

Val Qu He Lys Arg Gy Ala Ala Ala SEQID NO 5 GGT
GGA GEC GGI' TCA GEC GA GGT GGC AGC GC GGT GC GG
Met TRGSEGL L DaNOG1ineLehyLehyGlySeryGEer GyyCaryleryValy
Ser Gy Gy Gy Gy Ser SEQ 1D NO 7 TTG GAG TCT GGG

G1n GBAo GECy TE Gy GTAr CAGu CET g Qe GB&ir TCEs CAGa ABAaCEEr TGLY
TGT GCA GCC TCT GGARHCDRI HFW2 TTCuA@EC TTT AGC AGC TAT

Phe Gelr Abfee AGer TSor GIor Chilla GG & r HEPR2 v ECARCHCCAAGAGEG
CTG GAG TGG GIC TCA ACT ATT CCT GgepgeG HFWB GGTI CCT

T T T e aT aA
PR AT TR AR GG AR T ARG MG AL CTC TAT R GAA.

L T N

GEC CAG GGA ACC CT

The 66T PREARGECASPGRANGET L el B AGE: ! G@_m%&n

__GEW__GECL_GEEL_TCG ACG GAC ATC CAG ATG ACC CAG TCT

Met CBARTEEr TEEUCHGITET aGRAUTEFPGTAr GBA2GRe  AGKGFETACES
HCDR3 HFW4

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
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 Ala Ala Pro Ser Val Phe Ile Phe

Ck - light chain + his tag

SEQ ID NO: 9

YPFRLHQVYFDAPSC

SEQ

AGC
Ser

ID NO 10:

TAT GCC ATG AGC
Tyr Ala Met Ser
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LCDRI ATC ACT TGC CGG GCA AGI CAG AGC ATT AGC AGC TAT
TTA AAT LFW2 TGG TAT CAG CAG AAA CCA GGG AAA GCC CCT
WOABSOINASETG ATC LCDR2 LFWB TAT TCT GCA TCC CGACTGB2AA01190
AGT GGG GIC CCA TCA AGG TTC AAT GGC AGT GGA TCT GGG
SEQ ID NEGAIGAT TTC ACT CTC ACC ATC AGC LCDR3 AGT CTG CAA CCT
GAA GAT TTT GCA ACT TAC TAC TGI CAA CAG CTG CAG AGG
ACT ATTAAGICCTLATCACETT TCTEEC TCARFGEECATE CAMG AGTER G otaC GAA
Thr I1leARIaARA :LCEErCE3YEIE COR1CTACCAYT Y GRAA BGARSATT C
GTG AAKGGd ight chain + his tagSEQI DNO: 8 1 Met Ala Gu
val LysVa@dlyd n Leu Leu Qu Ser Gy Gy Gy Leu Val 15 @G n Pro
Gy Gy Ser Leu Arg Leu Ser Cys Ala Ala Ser Ay HCDR
HFW2 30 Phe Thr Phe Ser Ser Tyr Ala Met Ser Trp Val
SEQ ID@{ nAIaHCDR245 Pro Gy Lys Gy Leu Gu Trp Val
r lie Ala Ala Ser HFWB 60 Gy Pro Ser Thr Gy

ACT Va#é_rys Gy Arg Phe 75 Thr lie Ser Arg
h Th% Leu Tyr Leu G n 90 Met Asn Ser
r Thy A %Ptf% Thr Ala Val Tyr Tyr Cys HCDR3 HFWI

105 Ala Lys Thr Thr Ala Lys Phe Asp Tyr Trp Ay Gn
Gy Thr 120 Leu Val Thr Val Ser Ser

SEQ ID@BAWM3Gly Gry Ay Ser Ay dj_dy Linker 135 d _y
Ser _ Ay dy dy_dy _Ser Thr Asp lie Gn Met Thr

CGG GCAOAGTLEGeAGEPrAl BekGGeAGL eRRTSErTAIZATSer Val Ay Asp

Arg AlA'gEVadldBer Ile Ser Ser Tyr Leu Asn

SEQ ID NO 14:

TCT GCA TCC CGA TTG CAA AGT

Ser Ala Ser Arg Leu Gln Ser

SEQ ID NO 15:

CAA CAG CTG CAG AGG AAG CCT ACG ACG

Gln Gln Leu Gln Arg Lys Pro Thr Thr

SEQ ID NO 16:

AAPSVFIFPPSDEQLKSGTASVVCLLNNEFYPREAKVOWKVDNALQSGNSQESVTEQDSKDST

YSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSENRGESHHHHHH

48



10

15

20

25

30

35

40

45

LCDRI 165 lie Thr Cys Arg Ala Ser G n Ser |lie Ser Ser
Tyr Leu Asn 180 Trp Tyr An Gn Lys Pro Ay Lys Ala

weneslogsiskeu Leu lie 195 Tyr Ser Ala Ser Arg LedT/@B2005/001190

Ser G Val Pro Ser Arg Phe 210 Asn Gy Ser Ay Ser

SEQ ID Qs Th Phe Thr Leu Thr lie Ser 225 Ser Leu G n

Pro Qu As Phe Ala Thr Tyr Tyr é,yrs Gn An 240 Leu
ACG FRCAREC LQ@GPMGTH?CTHAG PE@TGPW‘\ RCATFCTREGLY S TVELA
not! 255 Gu He Lys Arg Gy Ala Ala Ala Pro Ser Val
TCT PA®Al GEAPBACCAKA- GIICgACCCAACNAEThI'SCt 86¢ SEQ POTNOAGI
YPFRLHQVYFDAPSC SEQ | D NO 10: AGC TAT GCC ATG AGC Ser
ace TyxrrAhacMatcSenSEQTh BANOTEGL TATACAGATRGGERAGOGATGGG
GGT CCT TCT ACA GGG TAC GCA GAC TCC Thr lie Ala Al a

AAASQE:ch?éTPEA%GS%‘TCTQ&GGAM"CT%MNI@TA‘@@AS%CGE@ZAA&@@G@@A
Val Lys Ay SEQ D NO 12 CG GCG AAG TTT GAC TAC

e
S e e e

GCA ACT TAC TAC TGT CAA CAG CTG CAG AGG AAG CTA CGA CGT
notl
TCG GCC AAG GGA CCA GGT GGA AAT CAA ACG GGC GGC CGC TGC

ACA

SEQ ID NO: 18

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 Pro Glu Asp Phe
Ala Thr Tyr Tyr Cys Gln Gln Leu Gln Arg Lys Leu Arg Arg
Ser Ala Lys Gly Pro Gly Gly Asn Gln Thr Gly Gly Arg Cys

Thr
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CAA CAG CTG CAG AGG AAG CCT ACG ACG An Gn Leu Gn
Arg Lys Pro Thr Thr SEQ | D NO 16:
W%Aﬁx}ggiéﬁPPSDEqKSGTASWCLLNNFYPREAKVQ/\KVDNALQBGN@ZE%MOH%
T
SEQ ID ¥8I:S$PLTLSKADYEKHKVYACEVTHQG. SSPVTKSFNRGESHHHHHHSEQ |
D NO: 1 7 ACG GAC ATC CAG ATG ACC CAG TCT CCA TCC TCC
CTG TCT GCA TCT GTA GGA GAC AGA GIC ACC ATC ACT TGC
cc ATGCEBCGCAAGT CARAGT AT AGZAGT T ACH TFCIALCTAI Gr AT A
T CAG CAG AAA CCA GGG AAA GCC CCT AAG CTC CTG ATC TAT
cacTCETCCA TS ECGA d T €A% AGTT CAB GG CEC A G AGE TTTHEA
AGT GGC AGT GGA TCT GGG ACA GAT TTC ACT CTC ACC ATC

TTCA%CA%TGTF@%@@-A’%WTQ- T CHeATTTASTAATGICT
CAG CTG CAG AGG AAG CTA CGA CGT notl TCG GCC AAG

cor ST e %ﬁ%‘*%@%ﬁ%é&f@?w
ok S e o oA AT T

Gn dAn Lys Pro eZéALyS Ala Pro Lys Leu Le Ty
ACCSaT N BAHCA AT ?;%C%&A@%AWC%%T%@%@T%@AA
Ser Ay Ser Gy Ser Gy Thr Asp Phe Thr Leu Thr lie
AT CSEASEAGC VAl T @ AGPr 6CH GAASGAPHRCAl GCThETAYyFATYFAQYEGT
Gn dAn Leu Gn Arg Lys Leu Arg Arg Ser Ala Lys Ay
cePrin G acE AcAsacE PAThTTE gAA AR GGRYSGThe BEEEA DARIO

1 9 CC ATG GC C GAA GTIG CAG CTG TTG GAG TCT GGG GGA

CT%JT&@@T@Aﬁc@%@@@@aﬂ@e@@sﬂcﬂ@_@@g@
GCC TCT GGA TTC ACC TTT AGC AGC TAT ELL A6 AGC

el %@fé&%@%@@%%%%@@%@%@@m

TCT CCA TCC CTG TCT GCA TCT GTA GGA GAC AGA GTC ACC
ATC ACT TGC CGG GCA 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 GCA TCC CGA TTG CAA AGT GGG GTC CCA TCA AGG TTC
AGT GGC AGT GGA TCT GGG ACA GAT TTC ACT CTC ACC ATC AGC
AGT GTG CAA CCT GAA 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 CAA ACG GGC GGC CGC TGC ACA TICT GIC TTC ATC TTT ......
Cx - light chain + his tag

50



10

15

20

25

30

35

40

GGI CCT TCT ACA GGG TAC GCA GAC TCC GIG AAG GGC CGG
TTC ACC ATC TCC AGA GAC AAT TCC AAG AAC ACG CTG TAT
WQR@S0ANSATG AAC AGC

TAT TAC TGI' GCG AAA ACT ACG GCG AAG TTT GAC TAC TGG

SEQ ID 88¢ @AG GGA ACC CTG GIC ACC GTC TCG AGC

15

30

45

60

75

90

105

120

135

150

165

180

195

210

225

240

255

GT G GA GGC GGT_T CA G3C _ GGA GGT Linker _i - C_
(X _(: GG_TCG ACG GAC ATC CAG ATG ACC CAG TCT CCA
Me tTEQ aTC3 (CTGE IT GIL 1G04e T OTe GTAL G TAEL WAL GTed wdee i
TAT CAG CAG AAA CCA GGG AAA GCC CCT AAG CTC CTG ATC
GLnT AR ST GIL yGCA T GG £Ghe T TG €A% e 606G STIL LG T GRe AGELY
TTC AGT GGC AGT GGA TCT GGG ACA GAT TTC ACT CTC ACC

Phexﬁ%ﬁ¥3ﬁé¥§é£§§%£¥%§£Iﬂ1£¥we£¥§éJTﬁkﬁIvafcﬂiaﬁélﬂwmla
TGT CAA CAG CTG CAG AGG AAG CTA CGA CGI' TCG GCC AAG

2 5 S R 3 A - s
GlyS % ]GDg/hJG 9l¥egy¥/ ?[ é e ne%rggg J%%I éfgeirrggeu

Leu Ser Cys Ala Ala Ser G Q. Ph Phe Se
ThrSé?lel'ﬁ‘eW %r%%sge%&‘rr BeVaI"yﬁréS@ DA 1316145 oE@ly&H}s
Gy Leu Qu Trp Val Ser Thr He Ala Ala Ser 60 Gy Pro
MetSgksThie G yeTyRral AlAsplSepswalhrysly Yaar §yPhéyy §Ys
Thr lie Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr Leu
AlG Iy Orivet THsnABer LieuPArgRAAbaT @ uTAspGIhr GAhaGVsl Tiyr
Tyr Cys 105 Ala Lys Thr Thr Ala Lys Phe Asp Tyr Trp
LelQWaﬁThﬁVairhSei: 20 Ley Wal, Thy Val Ser Sey Gly Gllyy
Ay Gy 4y dy @y Linker 135 Linker
e h
”“}ge‘t L_GS‘%G-L%%L&FX%I’ Gy _rEryasger1&ht1Aspeld end Bin

—~Thr- o0 Ser Ser Leu Ser Ala Ser Val

SerS },yrcf_| @eArgegate;ghée%(iglgs%elhgfa@%l@r ﬂs@‘l @réﬂ/ag Bhr
er r eu n

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 Gln Arg Lys Leu Arg Arg Ser Ala Lys Gly Pro Gly Gly

notl
Asn Gln Thr Gly Gly Arg Cys Thr Ser Val Phe Ile Phe

C
CTG AGA GCC GAG GAC ACG (ECr/GBA2005/001190

Cx - light chain + his tag
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180 Trp Tyr G n AGn Lys Pro Gy Lys Ala Pro Lys Leu
Leu He 195 Tyr Ser Ala Ser Arg Leu G n Ser Ay Val
wenwsdes4shrg Phe 210 Ser Gy Ser Ay Ser Gy TRCTAS005/001190
Phe Thr Leu Thr H e Ser 225 Ser Val G n Pro Gu Asp
CLAIMSphe Ala Thr Tyr Tyr Cys Gn Gn 240 Leu Gn Arg Lys
Leu Arg Arg Ser Ala Lys Ay Pro Ay Gy notl 255 Asn
G@n Thr Ay Gy Arg Cys Thr Ser Val Phe lie Phe .... C
1. AKspddightc dhbndirg hnembagChheivshinds, spngpéebhivein and
blndlqgsnenber t hat bi nds synapt ophysi n and whi ch

which OHEI 67" an antibody VH domain sel ected from the

S BB G508 St bhoeeLrred YHoRomBe npth PhEoaRL G "o

of theaehd-segyensta oh SEH! PoN@o.12) andqopt vanabhyiane or
nmore VH CDR s with an am no acid sequence sel ect ed
compripigry SEQH X NP wgthnahSE@zanDON@:lmseaﬁépéﬁ af SEQ ID

wo. 1280 R0l Vi P! By el VATLARSEUR SETSf

sequendenasdl €ogd | Srog DR 0D NDrelVLaGDRSEQ WDt NOanlam aod/or
aci d sequence selected fromSEQ ID NO 13, SEQ ID NO

ah Arttb&ER VD dhalb. sdlechegpeebhi ehbi gdong aeABEEting
according to claim11 conprisi ng an anti body VH domain
of thecrpr? sVhgdehel vH(EBR IQ WPt h4{ hendnndLagPaiad@quences

compri%&fgﬁcbﬂg)ggi g §Eqbb9 NO, 1L Qﬂda§§ chE@ g%ﬁuence

speci I ndi ng nmenber conpetes
selecteynaptaphyBSOnIni KO . an3sysapt aphyisi.n1Bi pdidn§EQo AR h‘lOof 15.
an anti body conprising the Cl- 3 VH domain (SEQ ID
NO 2) and the - 3 VL d omain (SEQIDNO 4 ) . 3

speci fic, binding nenber accordi n% to_claim1 or
2. Ac|8§i>%:ﬂzf%%rrlaw§?~ﬂg PREDEL. a§CQHOdaRaA CSEOM B REMPEiping
an antibbdyAvBPEShELS PLRCI-AG i MBTREE SBCDRI BRI HChalMadino
conprising

aclid sequences of SEQ ID NO. 10, SEQ ID NO. 11 and SEQ ID NO.
12, which specific binding member competes for binding to
synaptophysin with an synaptophysin binding domain of an
antibody comprising the C1-3 VH domain (SEQ ID NO. 2) and the

Cl-3 VL domain (SEQ ID NO. 4).

3. A specific binding member according to claim 1 or claim 2

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

4. A specific binding member according to claim 3 comprising

the Cl-3 VL domain (SEQ ID NO. 4)

5. A specific binding member according to any one of claims
1 to 3 that binds synaptophysin with affinity equal to or
better than the affinity of an synaptophysin antigen-binding
site formed by the C1-3 VH domain (SEQ ID NO. 2) and the Cl1-3
VL domain (SEQ ID NO. 4), the affinity of the specific binding
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the - 3 VL domain (SEQIDNO 4 ) 5. A specific
bi ndi ng nmenber according to any one of clains 1 to 3

woOheis/los438ls synapt ophysin with affinity equal POT&EB2005/001190

better than the affinity of an synaptophysin antigen
membe r- gingdithg $iffe figrhedf byhe hen'th geB- R donai it SEeFtEy as

NO. e d- 3.V in (SEQ ID NO. 4), the
determ?ﬁ%ﬁﬁf%yﬁggt%ﬂ%:é%g%i??%d%?ﬁg#%gnenber and the
affinity of the antigen -binding site being as
deternmi ned under the sane conditions,. 6 . A specifjc,
6. Abi%%gf%r%é}d%%d?%‘fl%rt%Caﬂ{}&b% bP P %elo%oc%alms
1 to 5MUHGRDINGSI AN ERig-OpSo M §; DERifhenaminonacheisequensece
YPFRLHQVYFDAPSC ( SEQ 'D NO. 9 ) . 7. Aspecific
YPFRLHRIVIYdI DgP Sfe ntiE¥Q akle o¥ @i ng) to any one of clains 1 to 6
that conprises an scFv anti body nolecule. 8 . A
speci fic binding nenber according to any one of clains
7. Al e d thath coapid sesmiasraattbodyngonst any oegi ofi. cBaims
A specific bjnding nenber according to claim8 that
1 to 6cdmprt et ikt 2 ant FhBdent18°dA BBeBFRLE - bi ndi ng
menber according to any one of clains 1 to 9 which
conpri ses additional am no acids providing a further
8. o wetdofiad lohadacg enesbet apcaddingohot enyhengbiolfi cyaims
to bind antigen. 11. A specific_binding nenber
1 to 6 ddbiai Fig it any SRe0F LEPATMECEotE" T0GHIOR 1 5
conjugated to a detectable | abel, enzyne, or toxin,
optionally via a peptidyl bond or linker. 12. A
9. IspasditloihbnagnaenbebeicascairAgNPotel gilariTe SwhéRsi n
the. toxin | fromthe group conprising
Comprﬁ%%%d$§wﬁqi§i%ggﬁggggfotoxin. 13. A specific binding
menber according to claim 11l wherein the detectable
| abel s, FITC sol ated nucl eic acid whi

10. pbdﬁﬁ??%%§cabhﬁéiggtﬁggker accorglng to any one %& claims

1 to 9 which comprises additional amino acids providing a
further functional characteristic in addition to the ability

to bind antigen.

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

toxin, optionally via a peptidyl bond or linker.
12. A specific binding member according to claim 11 wherein
the toxin is selected from the group comprising tributyl-tin

and gliotoxin.

13. A specific binding member according to claim 11 wherein

the detectable label is FITC.

14. An isolated nucleic acid which comprises a nucleotide

sequence encoding a specific binding member or antibody VH or
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sequence encodi ng a specific binding nenber or
anti body VH orVL donmain o f a specific binding nenber
waQoewsrods4ig to any one of clains 1 to 10. 15. APOo&IB2005/001190
cell transformed with nucleic acid according to claim
VL domain ofga AORHHGE dti i oRIdIHEP T specPFiEndi hai fgY one of
claims”?”@grlﬁh anti body VH or VL domain, the nethod
conprising culturing host cells according to claim15
under conditions for production of said specific

bj ndi n er_or_antibody VH or. VL donmain. 17. . A
15, AnBoibo Ceadord HIPRF o Wb FTEREF Sonp reragathy to
claim hgol ating and/or purifying said specific binding

menber or antibody VH or VL variable domain. 18. A
nmet hod according to claim 16 or claim 17 further

cQ ising fo I ng_t LTLe ki ndi or
16 2P B, S o NtV e e Semar n FRCs Y Ronsesi £ on
antiboldpciradiolg it deasinpnehaddethodabompapenepgt cul®urAng host

nmet hod of obtainin i fic bindi b that , .
cells BRAas Sytamtophyelh, Lt na nBEnoa EOmbPE! G2 pPEURArhEo™ OF
said sgﬁdﬁﬁiéﬁbfﬂﬁﬁﬂéQﬂemggkebkoﬁntﬁﬁgﬁyiVHFBQ”VQrdomain.

nsertion o one or nore amno acids in the am no
acid sequence o f the - 3 VH domain (SEQID NO 2 )

one, or re VH,donmaj ns_each ' LS 1.no acid
17 BB BIRd R AR e Pne er SOVALHSR nCORBe BRa Ty
isolatGesbinididk ©neust fiong YhHidospknidiinobiadidgseguerceor
. variants thus provided with one or nore VL domains to
antibogwoVitHeoonél o¥ 2 hbrel YHAYRaEBnbi nat i ons; and/ or
provi di ng by way of addition, deletion, substitution
or insertion o f one or nore amno acids in the am no
18. raaiediseijuencerdifigthe Elaid Vb deneilaiSEQ KEDrNQers )

a VL donmin ich is a n ani.no aci d.sequence vari ant .
Compr%ﬂimﬂhéf?f@u%ggﬁéaohgﬁn?pﬁﬁ&f&S i Egoﬁgm%ﬁrnggeagﬁlbOdy
VH or AANBIy BB DO a6idisequenceayabingiss thikus ipicQuidded itt heast

one or nore VH domains to provide
one additional component.

19. A method of obtaining a specific binding member that
binds synaptophysin, the method comprising

providing by way of addition, deletion, substitution or
insertion of one or more amino acids in the amino acid
sequence of the Cl-3 VH domain (SEQ ID NO. 2} one or more VH
domains each of which is an amino acid sequence variant of the
C1-3 VH domain, optionally combining one or more VH domain
amino acid sequence variants thus provided with one or 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 Cl-3 VL domain (SEQ ID NO. 4) a VL domain
which is an amino acid sequence variant of the Cl-3 VL domain,

and combining one or more VL domain amino acid sequence
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one or nore VH VL domai n conbi nations; and testing the
VH donmai n am no aci d sequence variants or VH VL
woanisimssson or conbinations for to identify aPepemE26051m01190
bi ndi ng nmenber _that binds synaptophysin . 20. A nethod
variangs 6&%? i HeY hdePeti FRc OBEnAF ngOKENNEr PRAE DI s Provide

one ors¥Q@@§0@@%§LndoMQiﬁhcgﬁBHHQtEBHEr'Ses providing

starting nucleic acids encoding one or nore VH donai ns
B ch either conprise a CDR3 to be replaced or lack a

enc and conbl ng sai d start,i

HRROREE BT ATk TR oAD" RGP SR Saa A e Re A e S
VH/VL Q@%%l&mmo@cw sefideneeiohsSEQrl BoNQdeh? isych tshatific

said donor nucleic acid is inserted into the CDR3
bindingegiegoeh thetsbardsngynaelrertyadind, so as to provide

product nucleic acids encodi ng VH donai ns; or

provi ding starting nucleic acids encodi ng one or nore
20. AVmedormdi nsf whbthieiither sp&pﬂﬁie @i@@ﬁ&gtmeb@emeﬁhaaed

or |ack CDR3 encodi n i.on, and conbining said
binds Qg N RUCHer CVACEH TEEROS BoRGEea ol 6 agid

pﬁﬁﬁﬁgifﬂ%tQ@aY£1§@R%u@ﬁbn@ Ach @ sS eaRE e OfonSEQd RAMNA vH

15 such that said donor nucleic acid is inserted into
domainshe/hdDRB eeghen Famphdsst ar CORG e s @e@éa@eds@raéw a

CDR3 egmgy degﬁrog#Cthzg%LF%om%glQ%ge% ggf@&a.gug% s eic acid

express c -aci f °Said elrc
with aaC‘dcdﬁ)_enﬁ@dlLﬁgchaﬂcd@n&InI&S)dam@ @piei cmaldwzacmmw rgitche
VH domai ns thus produced with one or nore VL domai ns

sequencs prlovide YR WQ combisHati Shst &fdiord it d8itifg ¢ meid is

1nser&¥flqﬁEQaEhg389§35 '%1%50q%9%h%“gﬁ§f%fﬂ§(gﬁdygﬁﬁnéﬁld so
omal ns an ing the VL domai ns thus produced

as to wtdviode prodocé Ydcdenm psittes provddedvMividomains; or
Conhﬁﬁgﬁégngagagkgcku%%el a%%ﬁgl%A%SWIIW gggﬂg¥-more VL
domains which either comprise a CDR3 to be replaced or lack a
CDR3 encoding region, and combining said starting nucleic acid
with a donor nucleic acid encoding the VL CDR3 amino acid
sequence of SEQ ID NO. 15 such that said donor nucleic acid is
inserted into the CDR3 region in the starting nucleic acid, so
as to provide product nucleic acids encoding VL domains;
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 domains and combining
the VL domains thus produced with one or more VH domains to
provide VH/VL combinations;
selecting a specific binding member comprising a VH
domain or a VH/VL combination that binds synaptophysin; and
recovering said specific binding member that binds
synaptophysin and/or nucleic acid encoding the specific

binding member that binds synaptophysin.
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domain or a VH VL conbi nation that binds
synapt ophysi n; and recovering said specific binding
worniz@os4shat bi nds synapt ophysi n and/ or nucl ei eCa&iB1005/001190

encodi ng the specific binding nmenber that binds

synapt ophysin. 21. A nmethod according to claim19 or
21. pg!ré‘é@%&@ YOEL el e SReCkf §9bbgdb"ﬂgifﬁeﬁ’@eﬁqhwé&n the

i nds synaptophysin 1s an anti body fragnent conpri sing

specifl /M totdng medbarVihdombinds22ynapAteetiednadesordi ng

., L im21 wh in th i.bady f t i F
antbogfy | ougraRF ecarer 23 ATl ac orling U5 CPAPAr21
wherein the anti body fragnment is an Fab anti body

mol ecule. 24 . A method _according to claim22 or claim
22. BIn¢iheoRerceorpingi Ag provindiAgWhRESVH d8RaPA taRE YT
Y/ Lh_o : ti ragnent in a whole
fragm%ﬂ?i%%d%gnggEVA;ﬁ%?§8§9a@§gg§P%8'to any one of clains
19 to 24 further conprising formulating the specific
bi ndi ng nmenber that binds synaptophysin or an antibody
23. RprerheE 9aFPantBIdbRal 261 ?Hewgﬁééﬂﬁi$%ﬁiﬁ&Fﬁ ody

fragmd®BODes LhabaBi BAS18¥A3PHERARYSHRA into a conposition
including at |east oné additional conmponent. 26. A

nmet hod according to any one of clains 16 to 25 further
0 i si,ng _bindin speci.fi ¢ ,bindi : er- t hat
20 P oR i B8 2 B e Ry s T & FASHENE of
comp r 5y apt Py stng2¥he AHMEhad ncampl/icsi ngebivndidaghadn of the
~_specific binding nmenber that binds synaptophysin
antibe@vof HRAYSLD aRy20HEOdE er&ime®Y-to 13 t o
synapt ophysin or a fragnent of synaptophysin. 28. A
nmet hod according to claim26 or claim27 wherein said
25. Bbimdihgdt akesrpliagetionawiyt cae 29. cAaistshdd daccéridifngther

to, any_one of cl ai 26 t0.28 conprj.sing determ ning.
comp} R Ad EANE Or LR ARG GPepear PR Heber g Dinds
synapSYPRPE ORNYSI Bnoendiboagment «ef vsyRaptieph¥Siddmain of the
specific binding member that binds synaptophysin into a

composition including at least one additional component.

26. A method according to any one of claims 16 to 25 further
comprising binding a specific binding member that binds

synaptophysin to synaptophysin or a fragment of synaptophysin.
27. A method comprising binding a specific binding member
that binds synaptophysin according to any one of claims 1 to

13 to synaptophysin or a fragment of synaptophysin.

28. A method according to claim 26 or claim 27 wherein said

binding takes place in vitro.

29. A method according to any one of claims 26 to 28

comprising determining the amount of binding of specific
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30. A nethod according to any one of clains 16 to 25
further conprising use of the specific binding nenber
wonodshesasanuf act ure of a nedi cament for treat "BQT/GBR20@/001190
di sease or disorder characterised by |liver fibrosis.
blndl@ﬂ.memb%ro¥0a8§pé@¢PP@Y§ﬁﬁdPﬁganéﬁﬁémeééc@ﬁdlng to any
glaims 1 to 12 in the manufacture of a
Synapééﬁpganent for treatnment of a dlsease or disorder
characterised by liver fibrosis . . A nmet hod of
treatment of a di sease or disorder characterls b
30. B ekherb?65PEdirfie therRYd O&lsnﬁ?f SR Sdrtioni St ?&f r%lr&her
compm?é)fﬁ@fhge bprding rREberriaceondiing hRndRrY Qne tofe cl ai s
12 to a patient with the disease or disorder or
manuf a@tur@ ko bf ad@eéu@gmﬁ@tt Herditseasment difser dérsead® OrA
accordin |n13 rein the specific
dlsor(ge dcn%r‘?rgg er° Hg)é’ts t'Né pgh\%/)er%y ‘of a
pharnaceutlcal conposition to target hepatic stellate
cells . . Use of a specific binding nenber
31-  Heeopd ﬁgSPécaﬁWO#én&fm& geRpet PECPTGARG &ve BBY woce OFf

clalméefgﬁgt%%tmﬂttﬂll%ﬂn@%%%&%k%akﬁoﬁ %Edﬁ@%ﬂ@d%ﬂﬂ5}<ﬁ
said er to hepatic stellate cells, in

treatmanuf att ar éleéa&edloagrdoﬁqr@ieacg@nhlarfamtetrhesedﬂetmcthmrof
fibroa di sease or disorder characterised by liver fibrosis
135 . A nethod of diagnosis of a disease or disorder

charact er i sed by liver fibrosis, the nethod conprising

adninisterin% a specific blndlng menber according to
32.  AngebhedopLcLaiemdEnto of3 8aid S6F6 o hrste Fdkgent s

chara%pgﬁlggblCgtﬁﬁ%%@'yi fgéﬁg the Wé%ﬁ&@ﬁ#%ﬁﬁ?kgjﬁF”bef

ellate ¢ t'o a patient
admlnﬂBSea$Egoa dipsariderc (hnrailrrg menmferda\ae:loo:piin@ tthe any one

of clgégg?iFEgL;%af%g%ﬁgﬁﬁg%anéyﬁyn?§tI%;ggséx% rdl'Q%Mr or

at risk of developing the disease or disorder.

33. A method according to claim 32 wherein the specific
binding member directs the delivery of a pharmaceutical

composition to target hepatic stellate cells.

34. Use of a specific binding member according to any one of
claims 1 to 13 and one or more reagents that allow
determination of the binding of said member to hepatic
stellate cells, in the manufacture of a diagnostic agent for
the detection of a disease or disorder characterised by liver

fibrosis.

35. A method of diagnosis of a disease or disorder
characterised by liver fibrosis, the method comprising
administering a specific binding member according to any one
of claims 1 to 13 and one or more reagents that allow

determination of the binding of said member to hepatic
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according to any one of clains 1 to 13 and one or nore
reagents that allow determ nation of the binding of
wealm/meisber to hepatic stellate ceI l's. 37 . APCT/GB2005/001190
phar maceuti cal conposition conpris as _actjve
%E%o?ﬁla

Stellatp?lr it pie &0 speRpFienbi YﬁHF}ﬁgtH%n‘BéFe gSpbder or
at rls%&éﬁ:@?%ﬁké%néguéﬂe PF§8£B¥GO§HHHBBrdéB.C°nJUnCtlon

tically acceptabl e excipient.

36. A diagnostic kit comprising a specific binding member
according to any one of claims 1 to 13 and one Or more
reagents that allow determination of the binding of said

member to hepatic stellate cells.

37. A pharmaceutical composition comprising as active
principle a specific binding member according to claims 1-12
in an effective amount, in conjunction with a pharmaceutically

acceptable excipient.
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