TREATMENT OF CANCER The present invention relates to

novel nedi canents and preparations conprising
we@bdoeobis® phar maceuti cal agents together w t hPE@IGB2005/002638

anti-Hsp 90 anti body whi ch together provide an

enhanced efficacy in the treatnment of cancers,

i ncludi ng col orectal cancer. O her aspects of the

i nvention are concerned with the treatnment of

| eukaem as. CANCER THERAPY AND TREATMENT OF LEUKAEM A
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novel nedi canents and preparations conprising

effective anti-cancer agents together with an
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including v-Src, Akt, Raf-1 , and Bcr-Abl. Hsp90 is

constitutively expressed at 2- to 10-fold higher
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suggesti ng at 1t I nportant for the
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client proteins. A second aspect of the present
invention relates to novel nedi canents and
preparations conprising effective anti-cancer agents
together with an anti-Hsp90 anti body whi ch toget her
provi de an enhanced efficacy in the treatnent of
| eukaem a. Leukaem a is a cancer that affects the bone
marrow. I n people with | eukaem a, the bone marrow
produces | arge nunbers of abnormal white bl ood cells.
The abnormal white blood cells crowd into the bone
marrow, so the marrow can't nake enough normal red
bl ood cell s, mhlte bIood cells and platelets
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Al'so provided is a nethod of treatnment of |eukaem a

conprising admnistering a therapeutically effective
waee@aoi4ys of . (i) an anti body or an anti gen bi Pdi/G$2005/002638

fragnent thereof specific for at |east one epitope of

Hsp90; and (ii) at |least one anti-cancer agent

sel ected fromthe group consi 5t ng of: lmatinib,

Pacl i t axel , Docet axel, Daunorubicin, Doxorubicin, and

Hydroxyurea to a pat| ent in need of same. The
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anti body conprising the sequence of
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associated with cancerous cells by binding to abnornal
proteins and bl ocking their expression, may al so cause
a variety of nutations to be rel eased which together
prove synthetically lethal to the tunour cell. Nornmal
cells, which lack the tumour cells' genetic
instability, are relatively unaffected. Additionally,
and partlcularly surpr|3|ngly, the present I nvent or
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impressive with the cell line with an oestrogen

receptor but less with the oestrogen receptor negative
wW@edob/0bi4me Wi th synergy restricted to 6 and 12P&T/GB2005/002638

The results for Herceptin showedno synergy agai nst an

oestrogen receptor positive cell line, but synergy was
observed wth an oestrogen re@eptor negative cell
line. Materials and Methods Cell line and culture

i nformati on Human Caucasi an breast adenocarci noma cell
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an‘engéméxx&)m cells/mM were added plus 1 m of medium
In the case of the 96- well plate, 100 ml of 4x1 04
cells/m were added followed by a further 100 m of
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wer e i ncubated overni ght at 5% CO2
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m croscopy to ensure they had adhered to the plates

and the supernatant nedi umrenoved by aspiration.
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48 hours follow ng which the cell titre blue assay was
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cell lines were split and cells counted. 100 m of 4x1

04 cells/m were added to 96 well flat bottoned tissue
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added to the plate. The plates were then I ncubat
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contai ning increasing concentrations of study drug

(Doxorubi cin 0.55-600 ng/ M, Daunorubicin 0.45-1000
ng/ M, Herceptin 0.2-200 ng/ M, Docetaxel 0.75-800
ng/m, Imatinib 4.5-5000 ng/ M, G splatin 0.04- 50

mg/ M, Paclitaxel 1.8-1000 ng/m ) or nedi um al one was
added to the wells. The plates were returned to the

i ncubat or for 48 hours follow ng which cell titre blue
assays were carrl ed out . Effect of l\/ycograb |n
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added to 96 well flat bottoned tissue culture plates a
further 100m of conplete McCoy's 5a nmedi um was added

WO eoobloas4pt at e. The pl ates were then incubated PYPGBR@HN02638
at 370C, 5% CO2. The next day, the cells were observed
under phase contrast m crosc opy to ensure they had
adhered to the plates and the supernatant nedi um
renmoved by aspiration. 100m of fresh conpl ete RPM
medi um cont ai ni n? i ncreasing two fold concentrations
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carried out. Effect of Mycograb (RTM in conbination
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supernat ant nedi um renoved by aspiration. 100m of
fresh conpl et FPM nedi um was added to the plates and
a checker ?glﬁcograb (RTM versus study drug
((5-FU 4. Z plus 1ng/mM Folinic acid or

Oxal i platin Q:'>00rrg/ m ) or nedium al one (Medium + 2.5%

-FU ¢ set .out as outlin
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- sHitmeinettlc MEagyar) biFhMr f fdr‘ aﬁ%lsﬁ@}fh@ﬂaﬂb 1?tlli‘at requires the least
anti -cancer agents 5FU and folinic acid
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cell s were observed under phase contrast m croscopy to

ensure they had adhered to the plates and the

supefheretare, thets gra wisgowed tinie efdisitwasn aboutzeonio ieh
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((5 FU Folinic acid:Oxaliplatin at a ratio of 3 1
ZEgPor medi um al one%él\/bdl um + 2. 5% DVBO for_ 5-
contF 8 5 %3 swanle ghineraamagie Vt%Ofsa'F@ICch%&Wﬁb%a'ﬂ arc 17is
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obRIP Ry BT Bt Ghie, TS AR ELA s Wi fighatce type arc and

bdakltymd ackIFiglres ® a7 sy sigipid diaBEvimatic viewkiolatmake type arc
wi.th anti-cancer _agents 5FU or Oxaliplatin on HI29

ap plhscak Op 2t dn FEBL 68rmBkENREAM PG SRd9S PRI

c
R e Bl G Bl g 56 B1sB g o dfterna
repisbdeee RFc20. Oxal i platin: The 1C50 for Oxaliplatin

was 16ng/ m . There was sone evi dence of synergy

bet ween Oxal i platin and Mycograb (RTM at a range of
drug concentrations, Table 18. Effect of Mcograb

(RTM in conbination with anti-cancer agents 5FU and
Oxaliplatin on HT29 cells The 1C50 of LV/5FU Ox was
25/75/1 0.5nmg/ M. There was sonme evi dence of synergy

bet ween 5-FU and Oxal i platin and Mycograb (RTM at a
range of dr ug concentrat| ons see Tabl es 22 24
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Biol., 264: 220; Kawasaki et al. (1997) Cenone Res.,
7: 250), 5 functional J segnents (Heter et al. (1982)
wd 200Bi0ad445 Chef , ., 257: 1516) and 4 functional BET/GB2005/002638

segnents (Vasicek andLeder (1990) J. Exp. Med., 172:

609), depending on the hapl otype. The VL segnent

encodes the region of the polypeptide chain which

forms the first and second antigen binding | oops of

the VL domain (LI and L2), whilst the VL and JL

segneMast EYREIeRD Be BErsvhich arhiaceounied gesrin intriasioally safe
o) fr

t%e%@sbﬁe%g?\@/ bg%e Icféhrlé é’rgztrée Aﬂ{)ﬁf@@@é@%@?@éﬁéﬁgn dc®MP and they
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ast derate affinity. H gh afflnlty ant i bodi es

pa{?%e H%V(?Ggo'a by "affinity maturation" of the

rearranged genes, in which point nutations are

generated and sel ected by the i nmune systemon the

basi sThefe aigulitioat bipediof tpultwiich shr lasid toleemeke tpeware sr a break

t t he
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pskible flaatt soemdris, ol oﬁWhthhaiUe dudedted Bl ideak with by the present
canogni cal structures (Chothia and Lesk (1987) d: Mol.
IBYENUON- 196: 901; Chothia et al. (1989) Nature, 342:

877). The main-chain confornations are determn ned by

(i) the length of the antigen binding | oop, and (ii)

par t iFeduras doersshusit tipgdesitpinclusiiga makaftymaaancamwhere an
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iaendivesard immsh asubsederd brsaki i9pé hfc ﬂ@,r Wﬁe@tad &Rual arc forms, and
mai n-chai n conformations of H L2 and L3

atbsaeePwsiealhipalt fd: pithrthg @ﬁ%ﬁnﬂahfqr BB AYCansieeae && form. An
#ﬂ“"?’f?ﬂ%’%ﬁ‘ @blﬂld@éﬁ?ﬁ%%%h@ lti c%h@ 4be ig%gstlv@%mdused plece of
ragtal f(almea)cm]ss pawer rﬁISQ Dbylolﬁm, foraMrealk likkdaghfd toeoddBr, a ‘make’

SR kR Pl I R RSt e grown

Figur@Btmasfaomign eﬁohgﬂﬁds%tdariwﬁ}&fon@ﬁctﬁﬁd:@to ﬁr’é@érﬁt any arc bemg
conformations for short |oop |engths which depend o

iRgeadiventien tae 8"?‘HEWB'r%'§‘H’HE§'Qﬂ“)’ ﬁaies pRg Ehe arnce:@ndq@elgnor@d
types of residue, at key positions in the |loop and the
anti body framework (Martin et al. (1996) J. Mdl. Biol,
263: HeoeveiSithe piesent iaventjonds @)terdRStoL s tsdswitl Aher power

fic i bodi es B' ecific antibodies
a5t PEFh g ot Bbih 8o e BlaBS ar comnHlanaiotareen are
becmkrgumsendwd; bad ands allRess, o Hpevbhi whishhbpeshisas vasstault,
n‘grl se two pairs of VHand VLS, each VHV L pair
?rﬁ’&a{td‘”@ single antigen or epitope. Methods
descrl bed i nvol ve hybrid hybridomas (MIstein &
Cuel |l o, Nature 305:537-40), mnibodies (Hu et al.,
( 199 6hudalype Faulks0f 30is ke BareTead@itdsty ctabliefhmditiesreaction of the

993)..Proc. Nat] . ad.. Sci. USA
o048 bigseshahudy BcavP abs volEdten e rupt orops.
anti bodi es (CRAbs; (Neri et al., (1995) J. Ml. Biol.
246, 367-373), biscFv (e.g. Atwell et al., (1996) Mbl.
| mufitgure 3 shows four sgiies tyredadlisincivding agnakertipe Brcfadwhere an

o8| B EP0EH Bt 1920 B BA DBl gl

farms, astbsgruebt hdiahdyrs arede, welearh ahatual ecfdpmspand a subsequent
conpl enentary pair of VH and VL domai ns. Each anti body

is thereby able to bind to two different antigens or
epitopes at the sane tine, with the binding to EACH
antigen or epitope nediated by a VH and its

conpl enentary VL donmain. Each of these techni ques

presents its particul ar di sadvantages; for instance in

the case of hybrid hybridomas, inactive VH VL pairs

can greatly reduce the fractlon of blSpECIfIC IgG
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84, TAR -100-89, TAR -100-90, TAR -100-91,
TAR -100-92, TAR -100-93, TAR 100-94, TAR -100- 95,
W 264001385 96, TARl - 100- 97, TARI -100-98, TAR - 1POF/682005/002638
TARI - 100- 100, TAR -100-101, TAR -100-102,
TAR - 100- 103, TAR -100-105, TAR - 100-106,
TAR - 100- 107, TAR - 100- 108, T&R - 100- 109,
TAR -100-110, TAR -100- 111, TAR -100-112, TAR -100-1
13 and TAR -5-19. In another enbodi nent, the single
physieal preait fchvity thepyisapial e ao dmendivetare enforins sy ohidese "faults”

ele] ' nt i ho | pti.d . .
SR8 B SRR BRIl BRI . Sere
tybaRausroPthisTIiRY are aise Oeddiit detébtabid froARthe R&tsion Jﬁﬂtﬂé-réactor
TARL- 27, TAR1-261, TAR1-398, TAR -701, TAR -5-

MgQRE-f t@e PrEgRAL 'Qyﬂ”t'OﬁARItherW vaHgge. rg,eg)r avaliage d'fLQP across the
rdddr meads. TARL-5-12, TARL-5-13, TARL-5-19, TARIL-5-

20, TAR1-5-21, TAR1-5-22, TAR1-5-23, TARI1l-5-24,

TAR1- 5- 25, TAR1l-5-26, TARl-5- 27, TARIl-5-28,

T T e

invaRtiod witlrSnly Tkidtioh ifARE ard| ﬁ:%il/eﬁhcﬁ Meané\tdn Boladd the power supply
TAR1-5-490, TAR h-1, TAR h-2, TAR h-3, TAR -100-29,

beiqre ﬁﬂb@f%@ecoﬁm '“CW%ih'ST%P!IeﬂEmQOSP‘!b'EMWH Ti@cﬁ%’@”es of a
S%@Eﬂﬂ%{%@@ %l-é%ﬂ hé?@ﬁedgﬁgknvéﬂﬁﬁﬁﬂs mfo%%d %Q%ﬁlu%% Snth very long
cIARs typical objargnRstillatdis 60, TARl - 100- 62, TAR - 100- 64

TARI - 100- 65, TAR -100-75, TAR -100-76, TAR -100-77,

TARI - 100- 78, TAR -100-80, TAR -100-82, TAR -100-83,

TAR AhYQenglifof JR hdd 8 pBshaghibh titR0d&I8y fBﬁBPtroh@DtoQﬂs length,
TAR - 100-92, TARl -100-93, TARI - 100-94, TAR -10

inpyRfancgotesis tanesrandiGpagirancearyniqally. ose kﬂnwtra_gbwged pair cable

e e e ——

noafRicehde EOT pciniiat addend 8f a OARIKilADetrd @Able, the event will not be

B/ BTG PR e T RO

irtebeiveend ot bé GaesdRa tbHrédt iecemiadintBitive, tdnd to do so the
singl e domai n anti body pol ypeptide construct conprises

PPYEr %%‘SJB'?Y@YW%@'@WedaHO\é(ﬁYQTEB@F)e ip 6t paerey dethe cable

aﬁgRﬁl%tzrﬁ)}%efr %E}M hs‘zlsglrggéﬂ?, g&ﬁ "’El;l% %hbﬁ&ﬁ%ﬁaﬁﬁ%nﬁﬁxﬁlthg arc because

ltmm He7exhadited 2B erefoARThG@3s a TdMRherfrhpdgsfiondin2e from the point
AR1-5-3  TARL-5-4, TAR - 5-7, TAR1-5-8, TAR -5-10 .
YVl oo ol o' 5 St ing geheseny i gbie. This
pripagatdiltifedd a R%é' ﬁ'ﬁloﬁbr@é’nal'fé\me Samis Ra?éﬂ%‘ten%a%d will be a further
TAR1- 5- 25, TAl TAR1- 5- 27,
swmtogeg@dsrmlrgﬂ;a totamsmegsfrg:g ther,&pgmgxrgmf ‘the arc event to

angttiny éﬁé’a’t %ﬁ%gqg_%ﬁ&iel*i@&_ i g‘@g?c%%l_n%{o‘bﬁ&%\: the detection

affd\Riachior 9ine JARE lard preVdARlidr: Breahé\i& rlintiinsta'm%hedlﬁ)é}aaa may

ty%A ly ggs %%QFQEA@W(%& ﬁ%uc%?c«yx%qm%ratmn %dltlon 'the arc
predBhtidiPAreafls @'ﬂavé% eWvatdd\Gbrebfibh fHiesHoiiths & r@éblfféf employing
TARI 100- 45, 100- 60, TARI -100-62, TAR -100-

a fiappbarblos/vidRCting B NEse yathe llmmcfmhendmusmfommch are

- : z -8 - - ARl - - 83 ,

e oo Rt 38 s SRS G s Boper,

TAR -100-92, TAR -100-93, TAR - 100-94, TAR -100-95,

TAR - 100-96, TAR -100-97, TAR -100-98, TAR -100-99,

TAR - 100- 100, TAR -100-101, TAR -100-102,

TAR - 100- 103, TAR -100-105, TAR - 100-106,

TARl -100- 107, TAR -100-108, TAR -100-109,

TAR -100- 110, TAR -100- 111, TAR -100-1 12, TAR -100-1

13 and TARI -5-19 or an ami no acid sequence at | east

90% i dentical thereto. In another enbodi nent, the

S|ngle donaln antlbody polypeptlde construct conprlses



476, TAR1-5-490, TAR h-1, TAR h-2, TAR h-3,
TARl - 100- 29, TAR -100-35, TAR - 100-43, TAR -100-47,
w3 206/00805 52, TAR -109, TAR -100, TAR -100- 34, PCT/GB2005/002638

TARl - 100- 36, TAR -100-38, TAR -100-39, TAR -100-40,

TAR -100-41, TAR -100-45, TAR - 100-60, TAR -100-62,

TARl - 100- 64, TAR -100-65, TAR’-100-75, TAR -100- 76,

TARl - 100-77, TARI -100-78, TAR -100-80, TAR -100-82,

TARl - 100- 83, TARI -100- 84, TAR -100-89, TAR -100-90,

ragicel heromay DaRIddidiadeapatiatheel dadg, or DARIping 00 tgable, which
100-96, TARI -100-97, TAR -100-98,

“f@%'s"l%g’g’gﬂ" fﬁ% Y8100, TAR -100-101, TAR - 100- 102,

TARl - 100- 103, TAR -100-105, TAR - 100-106,

TARl - 100-107, TAR -100-108, TAR -100-1009,

TAR - Hsgefois if thaare prsyention megpgis locaied byhe ppwer supply there
1

o e et ohin@lodn A BRRAE SRAMENRHCR tah BRdlsea

S|ngle domai n anti body polypeptlde construct conprises

i | i d
o B R oo R b
a3 ai@ ofhtiohAfrtans26Bniéh didhbseditt r s%ﬂgh?en&_ OFthelectrical
TAR1- 27, TAR1-261, TAR1- 398, TAR| -701, T
CiT&R¥L. andsthengendivesarc Pigyesition Mears.NgurtiTArEemEprsg, a load end

RI-5-19, TARI-5-
rﬁ@ﬁﬂqﬁ%&g@g 5Hdr§}éa%s @%ﬁ‘iﬂﬁ? F TARIL- 5- 24, TAR
.5-25 TARI-5-26, TARL-5- 27. TARI-5-28, TARI- 5 29
TAR1-5-34.  TARI-5- 3% TA(gel@(g 36. TARL- 5- 464,
5- 463N OPRSMROANEENT thigdgadengsipolatigpineansagn fv!&F&' @arw*z/ isolate
&Rl Ehe BBk cife(ft if theRbitasd 8kb sTb‘é?é»V a é)re 5eRrired
TAR h- 3. TAR ~100- 26 TAR ~100- 35 T PAR
theeholgo Withhisaxrangeont the agkis lsglatednm shmcmrcuut with the

ol e o e T 0Bl B e

sﬁamyetﬂoszﬂﬁtlonTmabniﬂﬂlyM partiamy 1stﬂ)z§ie§ﬁ]e ﬂ'dWér sb@@rﬂﬁecause under

TAR - 100- 7 TAR - 100- 78, TAR - 100- 8
SHARFTdaRsE3ceria volgee ! crpRRITIE GuAnEbmeniaKi HissSElate the load
&
thﬁgv_r)ikQ QQES'H\‘EHG é'n%rt?%rS otﬁéﬁglaégng% gfgns Jrﬁﬁég 3%8168%)] be realised
wiikra vcﬂtﬁgeg@"anm ameugmenmmprmaomnpamr-remem to a

B B R TE g e idtarg i i yecu@dlibe partaly

isofdre -t @ (balilflom TARkeletfial didclit. TARI - 100-1 12, TAR -100-1

13 and TAR -5-19 or an ami no acid sequence at | east
98% i dentical thereto. In a further enbodi ment the

si ngimRisiRratgenitMt bBOSHIrRY LRRRY in@c?gfé%}%{errﬁ B&caﬁ%ﬁgﬁé PRI will be
the am no acid sequence of an anti pol ypepti

Ty s prasiiplly igiated dn greoenent oha isboit siycuat. It:azlscm el%ovvsﬁﬂr other features

ity pA i fgilord Wi AR M€ Tl Siate way of solating

theNRadpail it haRa-rurdber bABractital/applibitions 4 destRBe®bdPw.
TARI -S-11, TAR -5-12, TAR1-5-13, TAR -5-19, TARIl-5-
20, TAR1-5-21, TAR1-5-22, TAR1-5-23, TAR1l-5-24,

TARL +5w2ber. H5th , b .
TARL- 529" - heredd OG%S i "%‘fg'é C?ﬁ@’%%fgy"am‘c arrangement
camnRe Used6n WHIRKRIF an SvesyitTARUFBAUAT/ o WRlags- skt which is

oAAEPerCr o PRAARRYE Ropg1eeae afs hock S ke liionycrout

b&WRIen1A8 pdtver SUiEdly ad@thetdad, Eﬁ@loé&&&%onf&ﬂegeﬁﬁgng’@an detect it
TAR1-109, TAR -100, TAR -100-34, TAR -

TAR - 100- 38, TAR -100-39, TAR -100-40, TAR -100-41,
TAR - 100-45, TAR - 100-60, TAR -100-62, TAR -100- 64,
TAR - 100- 65, TAR -100-75, TAR -100-76, TAR -100-77,
TAR -100- 78, TAR -100-80, TAR -100-82, TAR -100-83,
TAR -100- 84, TAR -100-89, TAR -100-90, TAR -100-91,
TAR -100-92, TAR -100-93, TAR - 100-94, TAR -100- 95,
TAR - 100-96, TAR -100-97, TAR -100-98, TAR -100-99,
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anti body pol ypeptide construct that antagoni zes human

VEGF binding to a receptor, wherein the single domain
wa@ndaosloaxlys pol ypepti de construct conprises an aP€TIGBa@sm02638

sequence selected fromthe group consisting of

TAR15- 1, TAR15-3, TAR15-4, TAR15-9, TAR15-10,

TARL5- 11, TAR15-12, TARL5-13,8TARL5-14, TAR15- 15,

TAR15- 16, TAR15-17, TAR15-18, TAR15-19, TAR15-20, TAR

15-22, TAR15-5, TAR15-6, TARL5-7, TAR15-8, TARL5-23,

anARmst enNbARYIB1an MEBARDSEN 2@y OF ARt 7s0ITeRME {o&Dfrorarsdid

ev 5-30 or a sequence at |east 90% i denti cal

tfereto. The invention further enconpasses a
conposition conprising a single domain anti body
pol ypepti de construct that antagonizes human VEGF

bi ndiTRE areangemert sifeptivelirdqubles hrdergth gf salle velich can be used.
t
RN o) R BRSPS A AR5 ang
ISOMRIOB rh eaTAGRIBb S spaceididpadt franARNS ehd endRhBnit@ring means and

TAR15-11, TAR15-12... TAR1 3,.., TAR15- TARL

SERECPR. ans] AYUE 4 tistaRg Ahd Sith RS of ent Aar oGt anhuench a
nbh 112(%nd%|%15 whichTBlks & an'i?/b‘@mtfm the cT Aﬁ}’ht lﬁstﬁeeﬂ' H&m. This version
5-23, TAR 24, TAR 5-25, TAR 5-2 5-27, TAR

iS00ty salh@s HARElesTpel grous hasclwitidn sdunciasey Sstem.
identical thereto. The invention further enconpasses a
conmposition conprising a single domain anti body
poI ymb)mewehe ircapsefewed en”rtmtnmentatge powes sippipend/E@hitoring means

to a rec in the single do
By Dot 5T Mioas ABH iR oudR e B Slay meens can be
sPastraERt BES R £distarRBthitCcBhVne c%ﬂ'lﬁtéét'a‘?ﬂ cﬂfench a non-

TNﬂSl TARL15- 3, TAR15-4, TAR15-9, TAR1

incaRaiye BIG witisRsCars, atmvepsmi@etwrwmmemocammdmrd point

OB 20 S AT BB Al e ene.

5-23, TAR 5-24, TAR 5-25, TAR 5-26, TAR 5-27, TAR

5- 29, and TAR15-30Q. or . equence at .| east 94% )

5 2R Re 30 0h B, Seaence ot L Chpib As deseribeg above

e%émééé b%‘ul@ eTaroVg Iy Hého’h PP Bk PedlarRl Ho@v@%rbﬂfjavmd the necessity
de construct t hat ant agoni zes hurran

ghmm& mnualiﬁygptweleméal@irnum hacispag @uucmab@ circuit can be

C
DR ARG B P AR SRS BT B ndF b o
efidiR15- 1, TARL15-3, TARI5-4, TAR15-9, TARI15-10,
TARLS- 11, TARL5-12, TARL5-13, TARL5-14, TARL5- 15,
TARL5-16, TAR15-17, TAR15-18, TAR15-19, TAR15-20, TAR
15-2
152 ?her&%?éf’mz%drp mTARI %ng%_&ﬂenﬁtﬁe el%@tﬁ'cal_licllql u g%\ﬁdbe_lp'&%lded
with axmn-iapendivefaus mobe cireuit ddbemowensupmnand g8oad are fully or

er asses. a
pbﬂ%ﬂ%lsﬁfﬂt%% rhc osﬁe;p?h ﬂ‘ﬁng@ﬁﬁ?%r%%% E‘?éwf 5@53 non incendive
lepel ORIt e/ araithgel thito tiwéleatnt algmiauiz EFhdwoTRinerdile fault probe

bi nd receptor, wherein the single domain
Bt Gk Rfheh Bfenag o sBova e fHBﬁbPP@'%&‘SQWUQmoﬁH‘Ga@CPV@V
s@ﬁﬂ%ﬁﬁ@ﬁ réiéggéegﬂ tﬁx_g %ﬁlﬁéﬁr{}%l %ﬁ%@rlﬁn@'@% é &fwhich a short
CmmewDqueImﬁxgﬂlz TAR15- 13, TARL5- 14, TAR15 15
TAR15- 16, TAR15-17, TAR15-18, TAR15-19, TAR15-20, TAR
15-22, TAR15-5, TAR15-6, TARL5-7, TAR15-8, TARL5-23,
TAR15- 24, TARL15-25, TAR15-26, TAR15-27, TARl5- 29, and
TARI 5-30 or a sequence at |east 98% i dentica
thereto. The invention further enconpasses a
conposition conprising a single domain anti body
pol ypepti de construct that antagonizes human VEGF
binding to a receptor, wherein the single domain
anti body pol ypepti de construct conprises an am no acid
sequence selected fromthe group consisting of
TAR15- 1, TAR15-3, TAR15-4, TAR15-9, TAR15-10,
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tetraval ent and dual -specific. In one enbodi nent, the
first and second epitopes are the sane, such that

wo b@smorm® four specific binding sites for thapCEEBR@SM02638
present on the polypeptide construct. In another
enbodi nent, the first and seq&pd epi topes are
different, being present on tie sane or different
antigens. Dual -specific, tetraval ent pol ypeptide
constructs as descri bed herein can include single

dormai Thedatit peee eeyilalows asjedls o ke a@esgﬁq/fqrmtentiaﬂy incendive
A AR GERY Ry oo e S e BRI become

pn‘temﬁ&usmmndgyleemeo&mmplanﬁa besthyive €aubocess dm% aleadle’s poles,

h t he nmbodi
A st e e i A "SRR thak Sa i A 995 INcRAANE arc, then the
faQm prey cn%ﬁﬁ%l‘ﬂﬁopélhﬁsf abyRBerdid eﬁ@r[@%?d g d%}%lélﬁ;@é%:rdless of the

Al so enconpassed are constructs of I's sort
fauliypmioteMigl-si ngl e domai n anti-TNF- a antibody cl ones
that prevent an increase in arthritic score when
adm ni stered as a nononer to a nouse of the Tgl 97
t r anslgwrhll e atmreelammotabt 66 tredtotdursin tedledtngll eird@tahé fault
i - VE g bo@\/ﬁ&]}uﬁnes that prevent an increase in
ipbe el demgv SEPATEY isolaiog<ot 3heBAWRESURRY hecause no
JMRHSErcaft o réspthACteinuicREE Blg ?efdlthiﬁ ?és‘énmbiﬁev@a% maﬂ«?type arc
a further enbodi nent, the single domain anti-
canthiesoune igsansivaigdtiesecirauastarsshecanseTie- maendmvet dire prevention
I descri bed herein when
rhg%(%‘ o |§0I5‘t\éttﬂég))é{rv8f g%’@ﬁ%ﬁnngl e domai n anti - VEGF
ant i body cl one used ant agoni zes VEGF recept or bindi ng

in an assay of VEGF Receptor 2 binding as described. i

her eilR SRR EMNQRSLEERT i 5B fC'rC‘I”’hW!ihiﬂﬂﬁ P%‘@Ft'@'n@c?@ilﬁ%ﬁﬂ incendive
|

SRt QRIS e RGN VSRR PRt ol istof

prebagating nperincamdivei ave pecurs iretheelectypaairtuit,, thbupowar eumpply end

RO MR Pl gl N F GRS B Es iy, s EmoBBimietR T non-

igendiviet faglt Healeccitcniteiah e powerd®@blia Qfecéﬁtﬁpa'\ﬁéqgsllp%l]ﬂhlﬁét/ént from
nodel s of arthritis described herein. Such

tF%ﬂe&Vﬁ’laéﬁfcu’tcﬁMe@HBE'D’fl c constructs can be used for

the treatnent of rheumatoid arthritis in a manner

simlar to the other constructs described herein, in

t er ndloufevadin aipsefeaed amandemayeif arstiortwiricuio wlmghefpotentual to

Lif f . th
Bt 67 BipendVG ol o gl Rafuieh S SuGRRT /B vERgEBattarn wpion i
cnfaremté?té@c rmaqirwpagatmgy\omﬁddmwﬁetm 0BcLAE irhthal d18¢thal circuit, the
further single domain anti body)

noi ety
POWEE WF?R!Y P%ﬁ‘l 'S&'%watfeewqmparﬂ@uyeael@ge ibernowessHpRy to a non-
[
RN, o oo A RBERIABI ot b B EHE by said
partia“gslﬂolaied@nwgrﬂmmpeptl de conprising a first
anti body single domain pol ypeptide that binds TNF-a
and a second anti body single domai n pol ypeptide that

bi nd$t Wk Gk. apbusdiatea limertauttemh & 8dblb enaysRpris@lsimilar
exan%‘stl for the treatnent of rheumatoid arthritis. In

cHAK g ez toady e tharpforeifitae pagdarare still gonnected to the cable
. . | .

AEIARITLEE bkt Moy RGNk & AR s Wil e ARSI Efon

Mlescﬁullmrqlamhaﬂyascﬂpteissth@ tpaal feorn gheeldomBahcirtt ibidewoltage drops

pol ypeptide that binds a first epitope, fused to an

| gG heavy chai n constant domain; b) a second copy of

said first fusion protein; c) a first copy of a second

fusion protein conprising a single domain anti body

pol ypepti de that binds a second epitope, fused to a

i ght chain constant domain; d) a second copy of said

second fusion protein; wherein said first and said

second coples of sai d flrst fu3|on proteln are

L

a S



Proteins of Immunol ogical Interest”, US Departnent of
Heal th and Human Servi ces) orcorresponding to the
whovanoxyes m i ne i nmunogl obul i n repertoire or SPCT/IGBA0S/002638
as defined by Chothia and Lesk, (1987) J . M. Biol.
196: 910-917. The invention prOV|des for the use of a
single framework, or a set of 1Quch franmeworks, which
has been found to permt the derivation of V|rtuaIIy
any binding specificity though variation in the
beipwrarieideterainegthseshodd.divs actonajiowe dios cablein basssessed
whi ch analyte is detected w t hout
ﬁg%@g?%%%g%??gdbg separati ng bound and un- bound

reagents. Substantially identical (or "substantially
A first amno acid or nucleotide

honol

e que TS BrkFaliyisul e PE FEYRFE Ao FRIRBEIONGI! means. After a faul
thatesidetahe PEcvaH) é(ﬁt'tr%f‘ﬁte%ﬁs Ban elbldibednd leMduitlar sirdlft ngradually
chain, e.g., conserved amno acid substituti onsB

auer @ tes pelies sufficiantiogyevendshe Oowesmmnﬂ:mm@nmnsi aod/or the

B RGOS FAFOFS R Ec b BBl R Bt s o

eweht withiaesurrenb ahtior valagopataernivirach %Schatétﬁeﬁﬁtéctﬂ@ propagatlng
anti body has the same binding specificity and has
nygge W%@ﬁ}the affinity of the sanme. A "domain

anti body" or "dAb" is equivalent to a "single
|nnunoglobulln vari abl e domai n pol ypeptide"” or a

'si ndfrefedeniitie teovery ¢ontsell mpas ¢aeconawisetrefunetion generator

e by gy BT D ol PuR ROR yoRBES g/ et of

thewowegsuiply.iThe \sarrethirg chored providel af itk BBA&NAL i ON
constant (Kd) of 1 mMor |ower as neasured by surface

pl asnon resonance anal ysis using, for exanple, a

Bl Acqp frdcte Siflefeiécridd '

B1 ooy o3 byl e SRR of R IRRME T EELER iy a go-wire
C.Qmunlm%ystem,tmctﬁhete nay ba nslpaubﬁbms blgméllmg or noise on the

AT TL e RSl ER bl POl 3 e T oo

(ﬁemmkmhlgh affinity binding" refers to binding with a
K of Iess than or equal to 100 nM As used herein, the
phrase "human single domai n anti body pol ypepti de"

3 ef ermeté?o@ ? e r?)ngI%P W F@%Wﬁtﬁ %%ﬂg%ng\‘? Ldi¥sh @885@ can

human e i-on sequen
hesadaﬂ)&d toembtffulomra)anmmnscgeterme rmew‘dr smqulyofrbm/the relédt@cal circuit

TR i e o bt sbai S g Sironto

voRagskeqelences (or a library of human antibody V region
gene sequences), or when a cloned human germine V
regi on sequence was used to generate one or nore

di versi e
O LRI B8 BRAR: Sy VBIAR s con g e
adepieddd nohfuigtor aamagp isolake tiee lvadiframmtheaclboitimeal circuit when noise

I | obul.i var as at |east 85% am no
of SRHARE R e ot il 2 GeAgba baoR arpear caront oswpags level.
93% 95% 97% 99@6or higher simlarity) to a
naturally occurring human i mmunogl obul i n vari abl e
donail eé%aﬁt@rﬁa@an gs6riRad @beys/carpbe pny deNdea wbish withreact in a
I vari abl e
IRHRILLC TRy IREh B ot e e Ok R 0B B
vari abl e donaln framework regi ons (WL-FW), as
framework regions are set forth by Kabat et al. (1991,
supra). The "human i mmunogl obul i n vari abl e donai n
framewor k regi ons” enconpass a) an am no acid sequence
of a human framework region, and b) a framework region
that conprises at |east 8 contiguous am no aci ds of
the ami no acid sequence of a human framework region. A
human i nmunogl obul i n vari abl e domain can conpri se
antno aC|d sequences of FVW Fvw that are the ‘sanme as



Applied Math., 48: 1073 (1988). Preferred nethods to

determ ne identity are designed to give the | argest
woraiosiodaet ween t he sequences tested. Met hods tBCT/GB2005/002638

determne identity are codified in publicly avail abl e

conput er progranms. Preferred ignputer program et hods

to determ ne percentage ident ity between two sequences

i nclude, but are not limted to, the GCG program

package (Devereux, J., et al., Nucleic Acids Research

12(1) IheggArg awgl)knownwon&mms verich FABT Ae used to detect the

5 403- 410
5 EpLerined abxeingierore, I, o0e b BopMh it o ot g be an
NIBE edevironid@yratepadapgied (BeMtTatdhrdigtor bdhagsiolk lin aSothept
al b NCBS hNLM Ntl H Bet hesd% Md. 20894; Altschul, S.,
pbggiment the\feactogimpans £28.-0emEesiEef- (1990). As an
illustration, by a polynucl eotide having a nucl eotide
sequence havrng at least, for exanple, 95% "identity"
t o a Hewevesine hiefarmst erieodiment Heereattor SEQ@NS D ADINdttor and

e ARS8l AR5 AN G5 ERHERAG P hiocoe moans,

|emoe>ltage bldngetgeneadtypa acloss thelBdsetr N GheNRYsibi6f rhéen\réhtlon a
er each 100 nucl eoti des of

|ve oi nt_ mut ati on
5?\‘1‘ %8 W%E&’M@Sﬁdd@f) ragieie@uger-"SEQ ID NO A
In other words, to obtain a polynucl eotide having a
nucl eoti de sequence at |east 95%identical to a
r ef erAdh@d@aniagecdtusing deiduioe|s thpt the rﬁﬂdedfancehef an inductor will

BYENSPSIAFRRLA AR RS SRS BROHFRSE B Bkl Ste. vo
mremlk ecdurs gstheelécricchéuit Bed thy @blt@#@ﬂ)@@irdlﬁieﬁjkiséq&é]ﬂly removes
gjLence sequence may be inserted into the reference

HRArtgi{sRIation ek Rewep SURME beeguse dipcehosieiteaiis resistance
i t
“?%‘“%Wr ol BUCBeReft 09 ALY S or ) ok TRl e inductor
iRedenaeer mi nal positi ons, |nterspersed ei t her
i ndi vidual ly anong nucl eotides in the reference
sequence or in one or nore contiguous groups wthin
the rietendunter coaduemoRitorBaaifes ueihowDlypad cBRIpYASH | de

having an am no aci d sequence having at |east, for
%@éﬁ%&?reen@mrﬁagﬁm@wvsr SUPRY epd MAsitaring meas @nd isolation

ik A e S
refefenced compatgionmeans. da.rmtouthlatoftslam q:mhpmamm dan be used to fully

op BFHENERolE AThale Sty fo S FRERLARL Fhe fodive

reI’erérﬁE@cbmpHQtoBend the Rédativelysfdroncka c@ﬁip%raloﬁcan be refgrenced
an am no acid sequence at | east

t‘? Mq?@‘téé %ﬁg@%"h@% dnehEan arﬁonaclueesje@éqdmﬁres inughiclo 0BRba
PE8 oREhI R et RirblefiRed RomBah e BB RIS R JRBHI DT

or a nunber of amino acids up to 5% of the total am no

acid ues ef erence sequence may be

i nser {lgqu N '{‘HB'I[ &éﬂ‘%ﬁ'&%"@bﬁ'ﬁ%ﬂé@ a rqrwggémeans in the form of
anlatBvatliconsenio bylabe dd%bﬁfoet@(‘é?nﬁﬁfﬁliﬁﬁ%ﬁ)r'&%a%w lor 3lredibfor.
am no or carboxy termnal positions of the reference

am no acid sequence or anywhere between those term na
posi l ] n

ot HoR@ver, 7% BreraFe? ebpBumia andfbdiol B usta IR opgnout
slugnitregjsion somnesiesacroshitd disoveefrerindggoselBn ffnitded with a
used herein, the terns "l ow stringency," "nmedi um
stringency,"” "high stringency," or "very high

stringency conditions"” describe conditions for nucleic
acid hybridization and washi ng. Gui dance for

perform ng hybridization reactions can be found in
Current Protocols in Ml ecular Biology, John Wley &
Sons, N Y. (1989), 6.3.1-6.3.6, which is incorporated
herern by reference |n |ts entlrety Aqueous and



sequence, SEQ ID NO 4. Figure 16 Nucl eoti de and am no
aci d sequence of anti MSA dAbs MSA 16 and MSA 26. MSA
wda eooehnd4md aci d sequence, SEQ I D NO 237; nucl POL/iGB005/002638
sequence, SEQ ID NO 238. MSA 26: Am no acid sequence,
SEQ I D NO 239; nucleotide sequence, SEQ I D NO 240.
Figure 17 Inhibition Biacore 8- MBA 16 and 26.
Purified dAbs MSAI 6 and MSA26 were anal ysed by
i nhibition biacore to determ ne Kd. Briefly, the dAbs
Wdpdow dype gompadsnnanedsiretiest. donsaheead emd m‘oncté«hng means and

CRRthE e BB fRee TR RE C e oottt ol dosaraend -

mﬂahwelgzdemmrmdtcbﬂipam‘ter Bicafld\or Hé&ihtb@ledf sart &frﬁbé]@fbrs can be
en at a range of concentrations around
%%@@et@t B or Rtallyigolptedhe padifremedhe sfeckical pnﬁ@ubah@@osmvely

t f
Sigenialion i fohbiabh ERHRLLIRI B N ¥ crorones
tei the ifdopving weleageft 30n / mi nute. Figure 18 Ser um | evel s

of MSA16 following injection. Serumhalf life of the

dAb MSAI 6 was determ ned in nouse. MSAl 6 was dosed

as siThgliavéntion danj lRChérfirmedtin ¥ARERXways> BBY lﬁ‘ihl‘u|5'|E9Qenr§|33d|ment$
with a 2 conpartnent nodel showed

Model | i n
W?}é A0W %‘&esc?flpﬁg by wayof gxaippie ang with refeyepee Bthesiscompanying
@Bw ,gfwrgﬁﬁhr mg/ M . MSAL6 had a consi derably
' engthened half |life conpared with HEL4 (an anti-hen
egg white | ysozyne dAb) vvhi ch had atl/2 b of 0.06hr

"ocentere B abindiantitg Via® hAner pOANBRS B Rl ng

W t h eledtadallcirkgit:f r agnent conpri si ng M5A26Ck and
TARL-5-19CH. Addition of MSA with the Fab-Iike
fragnment reduces the level of inhibition. An ELI SA

pl at t al
Cpeci Tiat s atiagamtiaydlpr B BESTHE i thichodty

al soG2i5baletical ¢iteuit; cont r ol  TNF- abi nd| ng dAb at a
concentration calculated to give a simlar signal on
the ELI SA. Both the dual specific and control dAb were
used FigureBabea cﬁé‘g?aﬂnla‘-ﬁi% \ﬁéﬁbﬁahﬁhbhﬁncﬂr ﬁ@ﬁl%l@? shif

t he absence of 2ng/mM MSA. The signal in the du
speci®l§@IGRLIICY{Es reduced by nore than 50% but the
signal in the dAb well was not reduced at all (see
Figure 19a). The sane dual specific protein was al so
put iFiguse dlie argeapipsimwing fraypropagatiomchropéhies of MArand
conpetition by MSA was al so shown (see Figure 19c).

Thi s denonstrates that binding of MSA to the dual
speciFigute BSs a@ERamitate wiv br & B ng to TNF-a. Figure
20 TNF receptor assay show ng inhibitor of TNF binding
w th a disul phi de bonded heterodi ner of TAR -5-19 dAb

the 1B0% 04 & Riad R ENAL o TN A ranner . The

TNF receptor assay was conducted in the presence of a
cons%_.%gt oncentration of heterodimer (18 nM and a

di | u é??g?g&ﬁ' MSHC Yiqy pighbrepkdYRs @ence of HSA at

a range of concentrations (up to 2 ng/m) did not

cause a reduction in the ability of the diner to

i nhi bigurerRiis a diagsaatic VieheofzaigimbenoftshunBiype dasiescemarios;
dose dependent reduction in the ability of the diner

to inhibit TNF-a. This denonstrates that MSA and TNF-a
conpéigard @is diliagrargmiatic vieer eiEniADEIESF SBARS- ’q?re]fﬁult b@ﬁa@ms,
di mer. MSA and HSA al one did not have an effect on

TNF binding level in the assay. Figure 21 Shows the

pol ynucl eoti de and ami no aci d sequences of human

germ i ne framework segnment DP47 (see also Figure 1).

Am no acid sequence is SEQ ID NO 1; polynucl eotide
sequence of top strand is SEQID NO 2. Figure 22

Shows the polynucleotide and am no acid sequences of
hurran germ I ne frarrevvork segrrent DPK9 Am no aC| d

s NN~ 1 P~ 1~ . s o Y



Li kew se, fibronectin, lipocallin and other scaffolds
may be conbined. In the case that the variabl e donains
wae@omedsett ed from V-gene repertoires sel ect edP€DGB2005/002638
i nstance using phage display technol ogy as herein
descri bed, then these variabl e domai ns can conprise a
uni versal framework region, si&h that they may be
recogni sed by a specific generic Iigand as herein
defined. The use of universal frameworks, generic
| i gargmrand is heliddrémniaticdiéese of areelecticwodayutcacsordingh
the present invention, reference to phage display
i ncl GAEE RPTRECNIJBVEIOot h phage and/ or phageni ds. Waere
V-gene repertoires are used variation in polypeptide

sequence is preferably located within the structural

| oopgighire ids @ sliagsamealisiigw of anaiBeiRIesiHeplGirgdit according
sequ S js -yari able domain may be altered by
DNA gﬁﬁ%??@%%ﬁgba%§mﬁ0tation in order to enhance the
interaction of each variable domain with its

conplenentary pair. In . a preferred enbodi ment. of

i nvertgus 1?H%a'dcﬁ%fam§‘b6§@i ‘Eer“é OF{@M e.risgpglygnﬂgq?gné{ﬂlgir n
Fv T raaghicdh cirbdlt A0bofding o\ presantapetinent of the

i nvention, the "dual-specific ligand consists of a
Fab region of an antibody. The term "Fab regi on"

i ncl Fah-J) | ' ;
dommit i 13 R P koY yHitagt chdteeblowne
f r omeigsingdeuhitast 3b, ard bpdniagabnistt Ba,ragethommtin iguse 4O
epitopes. Alternatively they maybe derived froma
repertoire of single antibody domai ns such as those
expr g5a e R f iR a ssippREnerdrapbage .
Select|ogjﬁgibgga%gﬁiornégégg Eescribedpﬁgrein bel ow
and ialedttieal Exeuip besordirgép Hicapries@ntgnveniioy; An aspect of
the invention relates not only to dual -specific
ligands in general, but also to various constructs of
| i garmigure &tis lai didgraMmaticlion ef thENBad ead of HiSéther electrienl
hal f-11fe-extendin ol ypeptide in the dual -specific
fornéW?UEﬁGmNﬂﬁﬁﬁaghgﬁ eBFWMeWmﬁLaand‘VEGF in the
dual specific format. Ligands that bind VEGF and HSA
or other halflife- extending pol ypeptide can al so be
pr epdtigute 1Bne acdraph shewingitice ENEticsVRdRYEeRR erlow Ul ant

ddit i ] IS ' . h
nal t GPrceiabe 2REr AT AuTEEbr IS BRIERRS  hose
enbodi nents, the individual ligands, i.e., those that

bind TNF- a, HSA or VEG-, can be and are preferabl .
dAbs . FigtHe 1gcia@rSapshewing adeadagie ingoghoEatid T4g AP esiyical

and idi‘rchg%cgaﬁ t%scheEFbs\éﬁHn%ﬁticﬁﬁpeCtS’ the dAbs
di scl osed herel IT can be present 1 n nononeric form
dineric form trinmeric form tetraneric form or even

S S e A b oo

constgesttical difdlif iaBBdrtmgao tisd preskat inaentlod; and,

homomul tineric, i.e., honodi mer, honotriner,
honotetraner, etc. Heterotriners, heterotetranmers and
Cont aeEls EABRRRMANCRER Fik FRE URP S dnttner
can aaldétricalreiicliy abeordimgb dive prasenhingehntian; onal

noi eti es, such as pol yethyl ene glycol (PEG in order
to further prolong the serumhalf-life of the

pol ypepti de construct. PEGylation is known in the art
and descri bed herein. Single imunogl obulin variable
domai ns or dAbs are prepared in a nunber of ways. In a
preferred aspect, the dAbs are hunman single

i mmunogl obul i n vari abl e domai ns. For each of these
approaches, well-known net hods of preparing (e.g.,
anplifying, nmutating, etc.) and mani pul ati ng nucl eic
aci d sequences are applicable. One neans of preparing
dAbs is to anplify and express the VH or VL region of

Y



gl ucose before infection with VCSML3 hel per phage for
phage rescue. Construction of vectors according to the

w0 pwefbi4seh enpl oys conventional |igation technPCes2005/002638
| sol ated vectors or DNA fragnents are cl eaved,
tailored, and re-ligated in the formdesired to
generate the required vect or 147 f desired, sequence
analysis to confirmthat the correct sequences are
present in the constructed vector is perforned using
st andigute 2@ishe diagranmaip viewheltthe dowebpuRheRd QEanether

expressjon vector [ ' ' ranscripts,
intr G%ﬁlcﬁbc'fﬁ% E]CrSQP @ﬁ%&a{hg gﬁ ?ésé,htgﬁﬁ;& F‘g(()eltr]'f orm ng

anal yses for assessing expression and function are
known to those skilled in the art. The presenc

gene FiggkR1dhdsea magaa@mﬁlpéﬂ%ofo@%’@w&a ,S”‘g?b' Fid of aifbingr
anpl igfdofitl .@1%! FAiX RS @RTresertiivdhtibhed by
conveeLétC?g:tﬁgprnet gs,lﬁ%(uch ?s Sout hern or Northern
anal ysis, Western blotting, dot blotting of DNA, RNA

or protei dn situ el j ] '

or SERiEnga ISR &AL ke e el an AHERCHPEREIGR
ol e@WoBfoal TRALEE pakidfiwerth is shbwn am Figuid 21y eadi | y

envi sage how these nethods may be nodified, if

desired. PCR Mutagenesis : The priner is conplenentary
to a ' f s dffthé eRe@icadf
nucl glf%fr%g?gs %@cﬁﬂ@ﬁﬂ%gﬂg @ﬁ%ﬁ’é%@?ﬁ‘aﬁ ation of sets
of nuwirtwit, pasivofavhielpisrahoimngn rigwe 24, encodi ng

pol ypepti de repertoire nenbers. Mst often, priners
are prepared by synthetic methods, either chem cal or
enzy g ré 248 hagsgrhmneaticosew of thetloae epd ofrensther electrical
general |l y15 to 100 nucleotides in length, ideally from
20 t sirgoit poedrdingitadie PEISERYONSNIAN gonucl eot i des of
different length are of use. Typically, selective
hybri di zati on occurs when two nucl eic acid sequences
are Figst 25tis aldrgptc smpliogiie timp-related perfarmanse of 8820

conpl enentary aver stretch at least 14 to 25

nucl &S?Qtﬂ%ﬁ,c}{'ﬁlﬂ'ﬁ?%ﬁa%"?"}ma’tg'g'i"t??s%' about 75% nore
preferably at |east about 85% or 90% conpl enentary).
See Kanehi sa, 1984, Nucleic Acids Res. 15: 2%3 ical
i ncorM@urat2éds Rahiagranpyaticyiew oh e load egd ofgpphet plectrica
expec . i Al .m smatch at the

pri mQ:\'ggglta?(aéérp@gﬁgItéég[bggﬁg@%%ﬁrﬂsmat ch may be small,
such as a nono-, di- or tri nucleotide. Alternatively,

it may conprise . nucleotide | ' r f]

her of ME® BldgeREBr IR iotwes AapukObfilisRcE et 8 foll crone
uni nt LEsURieahGRE! A8ctitall (elit@cdvalr toune prssedemvention;
Overall, five factors influence the efficiency and

sel ectivity of hybridization of the prinmer to a second
nucl ei. i . I : ' irhd i
or e Bt Ty BBl Sfiowaiag alBion M flerkhrhéine i
conpogietdleniricd] icire)it Slydwn ihi Bigiredv;t enper ature, (iv)
buffer chem stry and (v) the potential for steric

hi ndrance in the region to which the priner is

requi gigghelsd YPlibSlafifmalié FielWBIé RAU epansFianetimr ieetical
when non-random pri m ng sequences are designed. There
i s a gusittaceerding lodhaniresent BV@BBN:pri mer | ength and
both the efficiency and accuracy with which a priner
will anneal to a target sequence; |onger sequences
have a higher nelting tenperature (TM than do shorter
ones, and are less |likely to be repeated within a

gi ven target sequence, thereby mnim zing prom scuous
hybri di zati on. Prinmer sequences with a high GC
content or that conprise palindromc sequences tend to
sel fhybridize, as do their intended target sites,

si nce uninol ecul ar, rather than binol ecul ar,
hybri di zati on kinetics are generally favored in
solution; at the sanme tine, it is inportant to design

T - Y Y - e R o



I n one enbodi nrent of the invention, the variable
domai ns are derived froma respective anti body

wa@l2ooeobRds agai nst the antigen or epitope. |n aPCT/GB2005/002638
preferred enbodi nent the variable domains are derived
froma repertoire of single g@%iable anti body donai ns.
In a further aspect, the present invention provides
one or nore nucleic acid nol ecul es encodi ng at Ieast a
dual -specific ligand as herein defined. The du
specifigute BOgaadliggigmpeatiendy éEIth@rPOéN‘%lSHBP'é eﬁgcqf@pether

d b
Zﬁeoﬁl%t@%lﬂg(?%%?lé\écagaﬁ% ﬁl&y%reggﬁg no ecu rﬁeﬁiyV\th e the
ligand is encoded by a single nucleic acid nol ecul e,
the d d fusi I ti
¢ B REAdR asfeseaareinberne ooy Sy BRLBERLPER,
expr exedi @a@&ﬁéh?i@ﬂ%ﬁﬂk&énﬁmﬁ&ﬁ%ntOgethef for exanple

usi ng c em cal [ nking agents. Ligands expressed from
separate nucleic acids will be linked together by

<05 SRS TETDR 100 P by S ol

0 S hn dkehdive@nc provertani meaam donmaysmg ntmtstedngnm&am in the form

surface conponent of a fil

R 4PIRBIRION 8, GNP CEORESER Mhe TP ERTIo0 241 B ragnitoring
MRYSIEM P RDrSRB RS cirbilt By iridahb Of a 36826t mbBEs, in the form of
present 1nvention provides a vector conprising nucl ei ¢
inducioehdba |Shgrt sireninl 13 péihi the potengiahtp eauserad Ingendiva #g occurs

resent Jnve r
BHEE &R ERb o pls kB $EEng ebl € P FeRilon dr e opetor means 5
lwb&c&o\/ﬁapmrm@iﬂmm\gngea\m@bns p‘m:tsblauoh inggzemd 42 fully or partially
according to the present inventijon,

SiahdraGover il b Gotrain PR et AESCIED thian indehdive arc
c%?ﬁﬁBP nttﬁtg c% th'%?ﬁowgr stpbRE ﬁﬁ‘hﬂ&ﬂ@é‘@%d@f $vitdne42. If an
varla onalns or selection. This allows sel ection
eyfenblwetp Iaa;,uemnt/ andl/Atslveltagaypaiternaviich isiphagagteristic i agiropagating

SRSt SO AT 88 0 or s v

PI®\0r dAGththelike thEMDbLciirs th tie él@tﬁﬁéal&lrdwabet\meacthé ipower supply
I'i gand accordln to the present invent

@aa«u Haploap 4 ( it gk cakle & dne geagion s tﬁlﬁ Eaagipr means 5 is
%&PB 'bﬁ@hé’ nﬁB Mte%ﬁgﬁ | 8Rd %@bl’%ﬁbh ?rib%n@fétzhﬁlﬁy Yr partially

Ins. For exanpl e
|sqttetesfthe pbwgasmbptﬁ(;‘ fropmrpaid sweat, \IHSdbﬂ@,l ihl(ar&ﬂlcb that an incendive

<R BNt ot S 0o toeiHOf R HEBL 6 S el B Ryon 2.

nore CH or CL donai ns. For exanple t he Ilgands may
conprise a CH domain, CH3_ domai n,

dorra| Figured 1 ghaws @ﬁ;hgrelgymc@(%gp\t gccq;pmgﬁtg) the presen’ﬁﬁventlon
Ig]dﬁé”llggtot % % it shoWh ﬂgﬁggr%gi@rbxgé’ﬁﬁhé‘t tRRincHneivelstc

uc i nat i ons omai ns may, for
maermoen meams mrth\at uormprised & adi arel menitingsney® and isgiating
or fraﬂgents t her eof

Rgrat aitaer resamsrucieia firbatte poivel Sy Bl Hoggofiye an event

With h@Grient 85d/or veIRaEY pattara wiiith iWlehafddteriaid oflb mlmaltmg non-
are envisaged. In a E$eferred embodi nent of th

Inperadiva B, 00oHEs 10.4he & HicakgiI ety aen HeRawaf $UpBiK 6 and the load
[ laya i

0380 fodt R frotinHFEe R HEGLlSTE an PRRAOBY | faion means fully

dhgartallyf isciatesfthé idaahfesrnsail deant.er i ophage. In a

preferred enbodi nent each single antibody domain is

sel ected by binding of a phage repertoire to antigen.

In a preferred enbodi nent of the invention each single

vari abl e domain may be selected for binding to its

target antigen or epitope in the absence of a

conpl ementary variable region. In an alternative

enbodi nent, the single variable domai ns nmay be

selected for blndlng to |ts target antlgen or epltope

o - o e



Preferably, the cytokines bound by the dual specific
i gands of this aspect of the invention are sel ected

wo panaoodags | i st shown in Annex 2. Mreover, duaPCT/GB2005/002638
specific ligands may be used in oncol ogy applications,
where one specificity targets CD89, which is expressed
by cytotoxic cells, and the dCner is tunor specific.
Exanpl es of tunor antigens which may be targetted are
given in Annex 3. In one enbodi nrent of the second
conf iFigures 1©andflit show thedmantion in e mast siamlistie serm. 15e

derived. f i body di ' h
relobete deirpron SERAEN NI ERCafO L B P RPRAY nitdfto efiogt
(Aaiedi1Esiwdrhs sNew vatb s slmatig @rfahgdartaniedr fhevatteristics of the
repertoire of single variable antibody donajns.

) A n one
PEWBIBIERY EWEanG BES 067 8010k CipcH ERbLHIGHPEOAING © hpresent
h‘f\fe‘ﬁf!éﬁ,dadd‘it @/ﬂlI ﬁ@é;?iﬂ%ci%feoaﬁhéy 54E ok the %BEMEQ bf @rest Bections of
anot her exanpl e, e single vari able domai ns are not
cirsuitsawitlbe(iatertegeable vty othetsy and ithatlthesendiffererd ipewer supply

Thus, .the single domains can .1 sql fr r

oA iFia9ad a5 SGaeriEbus e o r oh 38 B EinefBT gt Bpner as
aPPRIpiRte. ¥BMAE lconipoRhidase thasdrhé as pepidvicus!Figiaas] the same
conprising a first epitope binding domain having a
refierencedpini&spls NAvedIesy Uspdei ficity and a

non- conpl ement ary second epitope bindi ng domai n havi ng

a second epitope binding specificity. The first and
secorpure 1di shgws iee pbwer suppdy eeyoban eleetricaigircoit according to the
different, hi_a further aspect,. .t res i.n ]

ABRSSIR ABeT R 1AsBEUEBh  os RaRTaecil e BLRRER e8! S pifer supply
EAPFAURs 33, 80.fWhéh redthRReinRh& dir@t moradises badédrgages as a result
first epitope binding specificity and a

ofi @n-incandiverasnt apgtestialbrincailiveps. dClpginggonirhiatihag Pingn

o) 0 Vi
T R G e R
chanpeliaegssahe apivcteviicmcimige detsietachat t he cl osed
conformation nulti-specific |igand cannot bind both
-epitopes simultaneously.In a still further aspect, the

| nventtivan bR appletfic @ BRI 18O BtasHMEMUT didc@Aneion of a load may
conpri si ng non-conplenentar%mFlndln domai ns, wherein

haive tie same wifeqt @s eprel other eigineabgyve fautsnand fiwasiktherefore be

i ; . .
Q0B 30y WSk 9L i i apin o oao
oredtbs waloprhceridianesrend siep change mdvich it mopldemesafarty ignore. Further

bi ndi ng domai ns specific for the sa epit and
QAR ATEMEBNS i YaEUm RIS RIS A e AP EORBR s of
said epitope, such as IL-5, PDG-AA, PDG--BB, TGF b,

TGF b2, TG b3 and TNFa, for exanple human TNF
Receph shunt registonh @isarovidesd. to mininise e veltage suing across the

Jigan ceor di ' ' ' ; ;
olPRS SHE P8t Sl Sl BERe ofifdh RToEncaRes if o nign
dapatinbinaditog ist usedndiovdet walattein 4 mpger msranedsily detectable reaction
therapeutically significant; but the increased avidity
8@yl ting frombinding to two epitopes provides a

t heapeutic benefit. In a particular exanple, epitopes

may be targetted which are present individually on

nor malhedatilictoypasd resistop 7 axseplily thegeifens of ewrgni@md/or voltage

Qa0Re Ity STt B0 Smp e nRP ol e eBisnd

cells are effectively targetted by the bispecifc

i gands according to the invention. Ligand specific
for nmultiple copies of the same epitope, or adjacent
epi topes, on the sane target (known as chel ati ng dAbs)
may al so be trimeric or polyneric (tertrameric or

nore) |igands conprising three, four or nore

non- conpl ement ary bi ndi ng domai ns. For exanpl e,

| i gands may be constructed conprising three or four VH
domai ns or VL donmains. Mreover, |igands are provided

- a



may be present in whole cells, in a cell lysate, or in
a partially purified or substantially pure form
w@a06/003=8F ons of "honol ogy" or "sequence i dent PCT/GBOI05/002638
"simlarity" between two sequences (the terns are used
I nterchangeably herein) are perfornmed as follows. The
sequences arealigned for optrﬁﬁt conpari son purposes
(e.g., gaps can be introduced in one or both of a
first and a second am no acid or nucleic acid sequence
f or opthendhergl is gnyrimierrapiibnriorcuenbflogowisics éndietates by tite series

RSP L B T R R o2 TRgfatoB b uplifieshe aoross the inauctor
S @qugoraihe glirgnethréuah e mBsisiod PranaUNBRSEE5, thatbes BAPortional to
| east 40% nore preferably at |east

0% preferably at
é@o)za"%ﬁéﬂc ”ﬂ%P%%’BPB?'%tﬁQBmﬁ @fcuiteast 60% and even nore
preferably at |east 70% 80% 90% 100% of the length
of the reference sequence. The ami no acid residues or
nucl ebguigel3 aowstheeriaogeimtheairrent and dolags ofi the sirquit following

BB R BT Fhle’ TS pRD AR s TARREdims B By paanich e
dintiater e ing sremi eeerstor 7 NAcideat indectie dirdEit mw@é@&ﬁg bBkact 3¢

\gositi on in the second sequence, then the nol ecules
P tefichiqveasgls zarovalS. aneid eiresit Witk am epaning cispuit 3erwoeuld tend

. n Pt w e .
SN UG DL B L7121 B o
Peindeetiance of twiomdb dlearieg sanidstha résistot ¥ hias af rebiseantgmipeix Ohms. In

rcbATBlA it BB ORISR GRS 5 e R BiGotors e Gbing
\aitafe 9afs ambrokimaieg talfehd Souroé m@%g“e%d‘ P db%hi@}to#gge 90 is

alignment of the two sequences. Advantageously,

FPEBIMEIEhoPNe ARd e\ @idhe goprce voltage e ppwer solircs 6ds bmeray-four
' g o M f | The .
PR o tha e 3054 8638 ol ML i BN vl BB vour

thirgesixetitss The ciirrentodlldothanige bilas inauedl asient &npé Based on the
4@ gégﬁggplogy Information (".ncbhi") of the Nati onal

QY | @8- of Heal th ("nib") of the U S. governnent
(".gov"), in the "/Blast!" directory, in the
" bl ast_heltp. htm" file. The search paraneters are
def i mE@UlktneIontRgs 4 compriseanarodiedhesaidescrived at 6a amekfc of

j ] o 1 [ ogal _
bl i Aot 0oL gy B AR B8 bFuboflh e son cnange
catrgot andyior golpagayeill foljovt the ganema@imentaas abovd, aﬁhdm%\ they will be
l %asbx tbhl.astn, and tbl astx; these prograns ascribe

ﬁdﬁ'??%gﬁge to their findings using the statistical
met hods of Karlin and Al tschul, 1990, 20 Proc. Natl.
Acad._ Sci. USA 87(6):2264-8 (see the "blast_hel p. htm"
fil e Fighge d850pWhEQWANE SEID Ghanges atecipadiin deteetabid. st willbe

7 ; [l . ence simlarit .
oBhfieierd Bt % iAo i 0 R SutbsS BRI Gululb chbdges, provided
thpyearg stikmemsombldhe prograns are not general |y usef ul

for notif-style searching. For a discussion of basic

issues in simlarity searching of sequence databases,

see AlfliaR&Udtt i ) ' - ;
avai |l abl e at ﬁué@ké%rfegﬁglé&t%reﬁt% eﬂ;hla?g}quéggségﬁﬁ% gdg;@;rrent IS very
lowh e Haeriefire Was efficiancy i igh wheh eongitibring poweraskisces. If a resistor
e ! ] i uer uence agai nst
IR, 7 RO StE e TR R6ks Fuftoto Bk EeEe 3 Bower osses
fanucargqidwebe sqppligs. OF qoErse forBReR StirréntsySleR®s iigles higher voltages
sequence dat abase; "bl astx" conpares the six-frarme
conceptual translation products of a nucleotide query
sequence (both strands) against a protein sequence

dat abase; "tblastn" conpares a protein query sequence

agai nst a nucl eoti de sequence database dynam cally
translated in all six reading franes (both strands),

"tbl astx" conpares the six-franme translations of a

nucl eoti de query sequence agai nst the six-frane

. s o o - o, o [ —



Simlarly, VH domain pairs and VL domain pairs may

exist in a closed conformation. Generally, this wll
wheooa/0bantt i on of cl ose associ ation of the doneCTeB2005/002638

such as by a rigid linker, in the ligand nolecule.

Li gands in a cl osed conformatign will be unable to

bi nd both the nol ecul e which ?gcreases the half-life

of the ligand and a second target nol ecule. Thus, the

qand wll typically only bind the second target
Wﬁ WA HsEYONaY bemcteriablenso adonigsistetttioaid be used,

(ABEER R b RBOIP\ e OlduB I ol e BB MR i By
ihcendivessqanatiodes for conpetition between the donai ns.

Li gands according to the invention may noreover be in

an open conformation. In such a conformation, the

| gangifotiéd feateee 8P él@ctﬁbéﬂ&&@i%ﬁ’é&ﬁt‘\ h ﬁ {srthéf‘ﬁle inductor
nol ecul e whi ch i ncreases the f-life o t he
Qispfenafidentrize T@rnj @Yldm@ﬂ@@mt@ Imqudﬁnml tbyeurtadior ambmess any

RREHPE fallt BraBP e 18Nk lHa R 8ol o S il PEfuithp prevent
any spatlegamirorandstfganng an peoplaighteky ab ardéorgels béaudBah& Riitial event
ective epitopes.

or, binding to their res
curefip BB, faglIPGhOdy serduoransign Boantife iemiAnL designed
rﬁ@@erﬁQfa?%dcﬁﬁ%ﬂﬁﬁeéiﬁglb"lé Ebr%sitlbrlﬁ'?éscs Naturally, such
domain pairings will not conpete’tor antigen binding
or form an antlbody bi nding site. Fab fragnents and

cont a1 R eGIHe R e ShlCrePStdrE gl plllybeies oot oo

Pojretnw el thod lowads duabntsmmd tausel droinbsisdive 8rcl Theresoré Qadequate
Xxist in g vari et qui |l i bria under different

SEERSAI AL BAHERLIO RN ﬁmsagh%fomeﬁé curgRhanAcs tdategbthe eurrent

dab&ﬁ}g!hrbggﬁ‘ EHef feslshér f’%n@rtﬁ %l adifof I?Fé‘d'utrb@r[')lﬁ‘r'iﬂé QU8G5 State
open conf i gurat,ion cert al

CHU@@’? @nnénor Qﬁ&eh@ curreehdeman@ aan be m@eratm tasm small step change

TR e B R g g B B Biedd: toralEniRiEnons

poteritist. t he alternative conformation (the closed form

can only bind one antigen or epitope; antigens or

epi topes thus conpete for binding to the ligand in

this 0?@6&%”& Wit an hEGUIMm i
Spectiy R and PhESVE LRy RaEfne LA, e Pdilygroa n
the tblﬁludtof @rrﬂieaseéﬁtbeﬁeda a step decrease sagmnbnt bfs brdek- type fault

"GRG kBt bl B Hibot, Wi felnasdl B RBr bt Espereles o

voltageeatrossthe indidton andPifahe irtdicyor id DEB@QEY trﬁ@f/vb@!d"lead toa
dual ﬁe0|f|c Ibggnds of the invention are present in

SUPSEOYEN 216y Ve kEnRkhabiily ¢dissamingineerdie)
conformati ons. Dual specific |igands according to the
invention may be nodified in order to favour an open
or chestaied abdvs linatrd ane. adtive eteciopicasircaitavhichsahiiate infiuctor

w th sul phi de bonds stabilises
oy, LR BRRERS B SR L BREY Rl Erio iltete D passive
fgroterintiistodbo BBLI SircuiRdouttl B udad FeRRIADF ALYy glomai n

pairs, may be constructed such that the open fromis
favoured; for exanple, the linkers nmay sterically

hi nder the associ ation of the domains, such as by

i ncorporation of large amno acid residues in
opportune | ocations, or the designing of a suitable
rigid structure which wll keep the domains physically
spaced apart. D. Characterisation of the dual -specific
i gand. The binding of the dual-specific ligand to its
specific antigens or epitopes can be tested by nethods
which will be famliar to those skilled in the art and
include ELISA. In a preferred enbodi nent of the

i nvention binding is tested using nonocl onal phage
ELISA Phage ELISA may be perforned accordlng to any

- o o oy s o, r . 1



adopt it. Accordingly, in a preferred aspect of the

i nvention, the natural occurrence of the different
woraina/eddas n conf ormati ons for each bi ndi ng | oopCDGBaW5/002638

i mmunogl obul i n domai n are consi dered separately and

then a naturally occurring varjable domain is chosen

whi ch possesses the desired cohbi nati on of nmin-chain

conformations for the different |oops. If none is

avai |l abl e, the nearest equivalent may be chosen. It is

pr ef dhabl iEtherpitcuitiie Figheg 12 @XReNiANCARAIRSNILYE Ofgi NeEaHWs siep

D R e

chesictertsticril a-sithation withftice patentiakfor bo incendivearc, or characteristic

28 o e etaef o, T BEnr o e AL 5SS FARBR o ar o
awoﬁ{é?m%@tebf@hrt Wtﬁysrrﬁﬂ& driaRadtBsdtics! REBIe N hy dRSAMaRRRE

natural germine gene segnents. |In designing
tmmeersp@o‘orm@tlon @pcha singilarichpragigrissic nearaseing irfarruption. In

i e . > r [
ARy e flohFpRBlacBay sl BoSa0e QU P anange
impagate, @?rr@ﬁﬂ&ﬂrdé@ euergfeupﬂﬂldessibﬁ to ghalgd_zym'fduggoTw poles

gi ven conformati i s adopte et ween

DornE HESTHE A TPGRARC B I RRABDLE! BT St ioa g TOIGAINE, the point
FSeHEctng ol ecul es is chosen. Typically, its observed

I ncidence is above 35% (i.e. between 35% and 100%

and, ideally, above 50% or even above 65% Since the

v2%, BRI o AR BB SHRLE BB ERbut acsorans o

the preyenainventioniTeb cirsuit opaatys indiee aamegvayrmeelccrorms shown in
whi ch do di spl ay . cangni cal tructurg)é( Far each

Rigpsl2, exeent SHatdigwie larshams the meass Ly e fcgireyt tf%fhc Sto
fhﬂlté '?\evd‘t%gg 'i:lg{ecfﬁﬁ erli@ bfrﬁnged 5&8@5 fyRarmf &ﬁiéh@ detddtion circuit

unan anti nost — popul ar canoni cal
mnrtsingraéu@os;ﬁ aﬂdrShBBt:lh?SlSiBUﬁ and aepritll maass 24 contigls a series

9% e [
ei_e enh%g éf \@&ag%g@} oq rrfgg 3&@% Je%r&ts)(’rgpomt? %@é‘*\?ﬁ er
ardciefstic(cTanantardive faa R s rmetemrakor am&bnn@atm‘n a0d&Rribed above,
Hood et al. (1967) Cold Spring. Harbor (%g
thepthe asgriespigmentganerpies gp ol Wb&a%WetO@QﬁﬁH? |quench the arc
oztt{) Wehufioh rt sddiig tb%ﬂ%rhm(:éﬁh@e} p@l%nﬂ{al by(\&z%%f)current and/or
equences o protei ns of 1 nmunol ogi cal I'nterest, U S
voHpge reructioof Heal th and Human Services) of seven
residues with a salt-bridge fromresidue 94 to residue
101 appears to be the nbst conmon. There are at | east
16 hurrfeford, iFeedy 1480088 @eRry siniplerdayBle diaduat Whibh aaly be
with the requrred H3 | ength and key residues to form

qonfiguedip seaptifagiengrah i qr%@tart s WithiR ita npadpcepdive tme zone,
r dat a bank whi ch can be used

ék%g%ﬂgsﬁgo @rthgﬁ?ﬂ%g%ﬁtﬁodel ling (2cgr and ltet). The

nost frequently expressed germ i ne gene segrrents t hat

tsgé“:}ejﬁ?lo sel%ﬁpq%ecgq%eqﬁ%bg%ﬁg tt rpeigrnatp %%I Blﬁ_eratron after
1heFaRDIs Idr0diis ClIBKBY amncéidve Koeagar Mhis J&hchievdd with a fault
segments DP45 and DP38 are al so suitable. These
Ryebesiiewl.can therefore be used in ;onbination as a

basis to construct a library with the desired single

mai n-chain | onformation. yternatively, instead of

choosi ng the single main-chain conformati on based on

the iatural occurrence of the different main-chain
conformations for each of the binding oops in

i solation, the natural occurrence of conbinations of

mai n-chai n conformations is 5used as the basis for
choosing the single main-chain confornmation. In the

case of antibodies, for exanple, the natura

occurrence of canonical structure conbinations for any
two, three four flve or for aII six of the antigen

o s N



Vol. 3 (Borchardt, R T. ed.); and Stability of
Protei n Pharnmaceuticals: in vivo Pat hways of

wDe@oadats on and Strategies for Ptotein Stabi | PeEHGBRVS/002638
1991 pp235-263, Plenum NY). Both site-specific and
random PEGyl ation of protein nolecules is known in the
art (See, for exanple, Zali p‘@l%‘/ and Lee, Pol yfethyl ene
glycol) Chemistry: Biotechnical and Bi onedi cal
Applications 1992, pp 347-370, Plenum NY; Goodson and
Kat r élowe980 jt vBll @B'B@omwite@i‘lhat@ faug; onHegaine H@Ydioéfip"ﬁﬁ similar

91, PNAS 88: 718 C
é@' fetistigh g |0§,]<?t gég‘a{)’\éﬁ %g@ é@&‘%geg%n escr Iq[gsgu 0
c I\gédn!‘\ﬁe SR e Ssataiifers ioph atn@ﬂndelbaa aﬁhlvlesarq bipigiipbd resistive or
ttiasson, 1983, Imrunol. Methods 59: 327. WI g) nson h
appargntly resieive. If grgsistive f@é{tﬂ%ﬁ%p"eﬂéhe&’ﬁhe firfesgcepetyeen the
i@a arbal&%;fﬁgfﬁ@.ﬁg@c&m g%&% if t@eéaraaa FbirBloonnd 88 to the
cmemmany fA@t mmm.rcwnh’glwwfoemwamswn aay éhffﬁé@m briween a

rein _bel ow. Specific .0
raft Py Botypauen aeeimSACEER MouEErin G e Hergoea
TRbRordIAY iofl tﬁnGQﬂﬁé&bQQﬂﬂﬂbbd @At itee sable independently of each
PCT/ GB2004/ 829 filed June 30, 2004, which
oifesyi gnated the U S, and of U S. provisional
application No. 60/535,076, filed January 8, 2004, the
entirety of each of which is incorporated herein by
r ef erfégure 15/8hoiwsiHow a\aidvAQ garDes isoltted usiod simpledneansdA voltage

B AR o St oo DALY RSB nBea o

seRBs bRMent!es. The Kerids slpmeht 28 idotaet tRODaaMOofromers circuit if the
and preferably at |east 300 nM 50 ]% 200 nM - 50 pM
valiagerat hiegnedtedBifally below 8 giyenyvalyien fﬁxgmptﬁ\henm'tﬁm 50

pM 50 nM- 50 pM 25 nM- 50 pM 10 nM 50 pM 5 nM

50 pM 1 nM- 50 pM 950 pM- 50 pM 900 pM - 50 pM

850 piMhe 168d pMi sBOON rFiguieOL5pis] coﬂﬁecmmto tEOpEwEr SLPOlyEnd

- 50 pM 650 _pM - 50 600 55 -
S@W“BS@'%’W 845@%;“6 @yobmeanggliﬁhowg r&m go%gekspﬁo?%ower
s%%ﬁ:eoé’kucrf’ﬁ\a@ Me Wi g@Mrop&&l&MlO&ﬁﬂspMen&ﬁe pblltag@cﬁhted,\ﬁon 26

varer):eleai aBg t@wporyt(pl @mailn%gzé)glm lsgt%t%Me_ loggd 119MThlgf not only will
0520 Y oy B AR Rtol, AL 8o b for

te paiicdds loy faulir frabimgpl asnon resonance (SPR) using the
Bl Acore system (Pharnmaci a Bi osensor, Piscataway, NJ.).
In this nmethod, antigen is coupled to the Bl Acore chip

at krﬁ%ecﬁ“msr v 8RFreuiRBsmpAsiha Bhepsleeraiupply end shown in

pol ypeptides are introduced. Specific binding between
Rigwre idk arabihe |dadrand ipbigyiselh rarebasaniigised imaenonmadate practical

R S T AT

Kehew mvélfégél?ﬂﬁhgmaif the addo bedsalated 2*5&310 lsamla@'euma {CEDSS Over

andd Iaedvvl h respec o.tinme along,th
havEin. B0 v Yer oV bPYBAESHbIdc hE e xSt BN fhe cable and
%h¥ gi}zf‘d idlrQRctef 18 nontiRehdRB IS aAveibol& ehecthrdshold e energy
net ference between baseline signal and signal
iafatlewed tmipicease o efcoramogatecthe doad derpangsydyieh will only occur above

nj,ectjo eprese | qdi
R BRhoR, TR AR PR HRE BRI G4t nSoini B foable probe or
(KOn) and dissociation rate (Kd) constants, Bl Acore
ki netic evaluation software (e.g., version 2.1) is
used. High affinity is dependent upon the
conplenentarity between a surface of the antigen and
the CDRs of the antibody or antibody fragment.
Conpl enentarity is determ ned by the type and strength
of the nolecular interactions possible between
portions of the target and the CDR for exanple, the
potentlal |onic interactions, van der Vﬁals

. .= o, .y .



conpl exed to a chromatographi c support, such as a
resin. Al such techniques are well known to one of

W@ Rioblood4ms t he art. Di agnostic uses of the cl oskdI/GB2005/002638
conformation multispecif ¢ |igands according to the
i nvention include honbgenous assays for anal yses which
exploit the ability of cl ose®Iconf or mati on
mul ti specific ligands to bind two targets in
conpetition, such that two targets cannot bind
ssdrtrup Izamewhereyommhﬂ cabbalisattaicbedrta thergysteon, and in which the cable
alternati e|{ ability to bind two targets
can bgIRre W@%ﬁg ? open conformation). A true
honogenous |nnunoassay format has been avidly sought
by manuf acturers of diagnostics and research assa .
syst dprastieal Ginguis.aRdIPE B Wirg cammuisationsyalems, ¥ige will be

RTAPBU 3 T 0l 5 0B o s

coefieueas aoitnadi avititoot amsad&ﬁrsmnht&ramtmn hnplartibelah dhings like fieldbus

non- hunan di agnost.i cs Ie f ood testln

SRS TS ity P B gt i FHiprowgoRdresice o By

iéé(ﬁét%fthé‘%wer S80I and/crikk foaBal | y research (i ncl udi ng
devel opnment’; basic research and academ c

research) At present all these markets utilise

choniTaE b ShoRs Ty  BRAatiir 19 Wi Radtdt a mean 16 10
diffgtentiatiernatnoas ﬁal;entraldghrnoémgvemultanb nofmeheparatiss pgise.
Rt s e T B GUREGTS 3¢ AT A ERUREoad yhd de AR and win
tﬁ?%@rtﬁé ggb@@&ﬁﬁ)rﬁh@aﬁé‘ﬂﬂﬁuﬂ?& pﬁﬁdllﬁﬂbi&@@ﬂreﬁﬁﬁmrls@ﬁ@b’

reagents and automation, takes tine, and
vdiéreaﬁ goist & Luandi fimdhussignaing 52 wilheotaSrean mayberixed or it

hPBRTRARE R TR R ) S s v

thedenabldc Hrgrﬂévbltspmalwrthw@amme darhtionirmayalso rbelﬂlrlmecb’tm a degree
tinmes the |i ke add consi derable co

i HOVIOd thatige HEGEVIRSATe 8t Gaealai Gfendive.

t hr oughput screening, where literally mllions of

sanples are tested at once, wth very |low |l evels of

test Figurecid showsduiwthesdrtidbron Mackepyaaindneandpshic gase at the

| h |
Go0 Phf B The BodBld 2bap hePRl Qa8 TeS 85 Raok B Rage v BB n an
dRptaine way Thtisthetvioitage VBBachamgds fasterathan tiee tracking pas
BRI B D LMABNES SENALary TPaISInG aciml KRG drpsiept 85
aﬁr?é%%e RRRshSIE R é{\’daislggr‘é?d"rb'de?édté’@ ﬁh%a@p@ ot fatkibdallows

sensitivity an ynam c ranfg
éﬁe\m/blttaga wayuaitren anducnptsrlosmto hecpmperasied fogsaridsfor an arc

redu a t .0

P B IP be epaOvRE RS S E e nE R oy
(:Uhhrsaraﬁ)rmérmg 9 deaitiedia’ diermitivelto tiee gbdvest i ng, and

in drug devel opment where sanples are precious.

Het er ogenous systens, as currently available in the

art, & GAPE § +@Eﬁ?e(ﬂﬁ‘r%f‘tlh Pr |cé’fth§%@bﬁar@d‘ﬁrc@b@@@%\é’@ac’uon
reagents. % cations onobgenous assays | ncl ude

traga o€ any asﬁpragentrﬂmaneanm é’hene@yesﬁswbsmqea@andas emgloyed it must

Prostate. cifi L& Amtl used..in

o Gt d b R whOla e o 3Py iR dFbut 8y Bl i can be
hgsi i ng, which provrdes a series of tests for wonen
attenpting to conceive including beta-hcg for
pregnancy. Tests for infectious diseases, including
hepatitis, H'V, rubella, and other viruses and

m croorgani sns and sexually transmtted di seases.
Tests are used by bl ood banks, especially tests for

H' 'V, hepatitis A, B, C, non A non B. Therapeutic drug
nmonitoring tests include nonitoring |evels of
prescrlbed drugs |n patlents for efflcacy and to avord



in in vivo therapeutic and prophylactic applications,

in vivo diagnostic applications and the |ike.
wab@capawt i ¢ and prophyl actic uses of dual - spertT/iGB2005/002638

| i gands prepared according to the invention involve

the adm nistration of |igands _according to the

invention to a recipient nmammd, such as a human. Dual

speci fic anti bodi es according to the invention

conprise at | east one specificity for a half-life

enhanfdgurg Lebshews tbe power suppip eed blian kiectrivpecirduit as idescribed

4B B B4 PR e 58 R0 B b be Rl hource
supplied civduitcAn. The 9olt@gd @hinplng canashwtak BOume) @Caﬂ &y point up to
Dual speci fi ci tq}rl)gcan al | ow anti bodies to bind t

ThePOWREFIRPIAAYTIPYEAA /S FrsGribed aBovespiRpLembiady muwemake or
tﬁf@ék %@'f&?l} PR rbGWvﬁlh@aL%EQﬁé % I‘t f' clirteh f the power
anti gens or exanple 1 n recrui tOXIC S
&U@plmwtmteAA ﬂmecﬂange | nPgmeke-tMmtfault vl ¢adse res yoltage to fall, and/or

tially re |ligand i ndin roreins .
BB o3 e o o Brep DG T Rlse BreliclloBadS rige gpgor e
duprengellly are preferred for admnistration to a
manmal , and 98 to 99% or nore honogeneity is nost
preferred for pharnmaceutical uses, especially when the

BBl ing4b!
honoge gerlé?é’toggﬁggg Fr%tg’ﬁmgﬁé lttlﬁé f?l%latﬁ’(ﬂ{ Edrﬁé |§’es%dﬁ&or 5 and shunt
rdsispnds and Hd grooerty bemgpmmtomed lsyth(elvnttagejamgss the inductor 5,
r r.Lndevel opi ng and perform ng assay
Vﬁi’%& Oq(ﬁeggedet?yrﬁm' © Ug'?gescent stainings and the I|ike
(Lefkovite and Pernis, (1979 and 1981) I nmunol ogi cal

Met hods, Vol unes | and 11, Academic Press, NY). The
| | garT@@ RO S HRRANSACCOFIIRG D 8 INVantion BeMmpises amindow

B RoPERYTB N oD SRR A4 e votoss croo

i ardee it dbtect any ype of fauill @he rigd aridliage mmteaneﬂmym‘rw&twely

di sorder whi ch. i ude are not imted to e

PR a e oMbt ot i tauh Sl oipcisd by Bnelatiely
refesdrRsuald GU?ﬁ;Sa@fdMWnﬁﬁHﬁhnéar%P Rof hﬁééﬁé%%n?@é’ould be used
nmyast heni a gravi s% Ani mal nodel systens which can be
insdaqd %cryewétprs héhefafemnce ¥akies asf chasenda ignose soiseios

agrn%ﬂﬁ‘n %%Pho ds %'u o?:tré% %o‘?ﬁ%é@g)rrs %Sttlégrgstgagoqate the

outmnseranthelmaom e(f&cﬁvely phekisg eptenidvingihegowet to the output
ht et

K
o Bt 68 soulRuir i E U be'stary o) O bR A F Mg quenchea
t(? BRiveht B b@bomMgaﬁéé?ﬁNea P@vﬂé&hé Malatich ﬂeﬁ?atn%d ! [ﬂa«,%]ﬁg‘]o utput

femal e mce i nduci ng the disease wth sou
r@néméulmiﬂﬂﬁl@ﬁhba‘q‘ﬂtzhme ssNew ba dsebeashioen fallt, asidEssiibed
A | munol ., 42: 233). Arthritis is induced in a
susceptible strain of mce by injection of Type Il
coI I agen (St uart et al. (1984) Ann. Rev. Immunol., 42:
vant arthritis is induced

oL aalRon cambaioin ik 48 s iowideg ML OGTI heat

cﬁl‘ﬂgféfnéﬁt%é? bé‘feh@cﬁaﬁ@r?fm dt%‘gﬁfdl&%%fg Féjcsf‘mﬁgt Rleasurement
Nat ur e, rorditrs 1s 1nduced In

S’Fﬂt%% b? Ilauhiitma@t&f@wnoaﬁ f@ﬂmglig radgw staie. ﬂihmarralrmnerﬁezﬂows for

SRRl R Pon e T3 s LAY b v

can be induced in certain strains of mce such as

t hose described by Kanasawa et al. (1984)

Di abetol ogia, 27: 113. EAR in nouse and rat serves as
a nodel for M5 in human. In this nodel, the 5
denyelinating di sease is induced by adm nistration of
myelin basic protein (see Paterson (1986) Textbook of
| mmunopat hol ogy, M scher et al., eds., Gune and
Stratton, New York, pp. 179-213; MFarlin et al.
(1973) Sci ence, 179: 478 and Satoh et aI (1987) J
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roomtenperature. Wells are washed (as above) then add

| OO HRP conjugated anti-biotin antibody (1:5000
wal2doaozms i n di l uent; Stratech, Cat No: 200- 03PcDB82005/002638

The plate is then incubated for [ hr at room

tenperature. The plate is wasphed (as above) ensuring

any traces of Tween-20 have 2n renoved to |imt

background in the subsequent peroxidase assay and to

hel p the prevention of bubbles in the assay plate

PRRE. @stdggerigd belgwvihe indibds A& Bapplsockriusrisior vaitgge aamping in
M croWel | Peroxi dase sol ution

aiss'lsillj:nﬂ%l %V‘t]“%éd;@ \Agcfrp-wrg/grﬁd the plate is left at room

tenperature for up to 20m n. A deep bl ue sol ubl e

od || b d HRP | abe '
IR o8 iR s s s tetiensina e SO0l am age. but
tﬁé}ﬁco@dﬂhﬁérﬁﬁu\%{y b@gfbrévr\})% hy gr&mald?rdn%@eme bbtrt% twe%vantage

col our w | turny Oonm of
oprefeeingrio @m@ s@rce ¥eltagens shaldt thelsouptearadtage @@énataa. flm:tu ates or

. . (0] .
B By PO o SRR B ERRIALABRbr o ot
afepeheagerationbt thresholddie controls are as fol | ows:
Ong/ M VEGF shoul d give a | ow signal of <0.15 Ob
3ng/ M VEGF should give a signal of >0.5 OD; and
3ng/ ntqe\ég%ngtrgm@ﬁta%te&dnﬁétmte%a Haéma.w.@téq%trea s0 the
anti body should give a signal <O0.
detastipn sindovhspal ¢ap ke degreddnds assay rreasur es the
binding of VEGF 1 to VEGF R and the ability of dAbs
to block this interaction. A reconbi nant human VEGF
Rl / FOnchitine peweissuppdds hes beers Ismaté@thwcdﬂl@can be probed for faults,
extracel | ular domain of human VEGF Rl fused tq the Fc

PrQYiFeshings! O%h%bﬁ’wo'a%fﬁ desapbed apgve-diguie &8 hewaihe power
| t;
SEhUPErDofof il Mol g s AR o ron
lﬂ@nﬂh@ fawitigede G.ImElt {8l provided, werbrmhgmﬂrer&é@:iena%um\eﬂ%

\/ 6 e ted LDg a biotinylated anti-VEG-
OHﬁﬁ%é%oﬂi’dg%?ﬁﬁ%%ﬁgﬂﬁé?%an ugated anti-biotin antibody.

The plate is devel oped using a colorinetric substrate
andthe OD read at 450nm If the dAb bl ocks VEGF

bi ndin@?"tfaetnwef aurRplY Bis jsakatedh By §Wlt%ﬁ2mm|the SABE Mamner as

[

IEETE PoRE N RIARR Bn¢ b Shovh TR 1, WEUPL B0ARalls to
theambn nmen@w lﬁyleh@frﬂurmnhﬂﬂ WE@Teﬁe aradeRedielpyer eessstw@dault

e Feble, S s et By Tt PRBa Gralthaf medoiode
awiosh tBEenat Qfiste wwnwall lto @fpoRtovidete itstdiRScdriuatiee dvHich causes

bl ock the plate and the plate is incubated for a
the Yﬂ'%ﬁta@fosﬁﬁh%@erﬂ%ﬁﬁﬁ@fﬁr @thF &0 ay@y pEatey whigh spusgs the

[
olﬁgﬁl; ggg %%eoaté ggﬁw ﬁqmnt Qiggal"‘ﬁlh &?té’(f g héd fﬁfg\wﬁérpﬁﬁ oBen. If
ti faulrotears this aeduemmb smcmtﬂmatsmmnhdfz i5 @[tpgd,né@ theicartput AA can
tthen added . to e and the plate incubated for
FtHN o QTR YT §§say of supernatants; add
80m of super nat ant to each well then 20m of VEG-F @
2.5ng/m ). The follow ng controls should be included:
Ong/ RPWRE-Whan thepeweyrupply is teiegnasteqitathe eiryit it cannot be

R R ietatanlort TcBleHel b aieciphioh fitlogd gt oavse o
deopdintviotagé wWiich voubd cmdeahednmntan ingB@arsrandasalgtion means
50ng/m in diluent, is added and i ncubated for |hr at
roomtenperature. Wells are washed (as above) then add

| OOM HRP conjugated anti-biotin antibody (1:5000
dilution in diluent). The plate is then incubated for

I hr at roomtenperature. The plate is washed (as

above), ensuring any traces of Tween-20 have been

renmoved to limt background in the subsequent

perOX|dase assay and to help the preventlon of bubbl es
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To access nost of the diversity, DNA preps were made
fromeach of the three rounds of selections and then
w@uiobea4tdget her for each of the antigens. DNAPQT/EB2005/002638

were then digested with Sall/Notl overnight at 37C.

Fol l owi ng gel purification of _the fragments, Vk chains
fromthe Vk/dummy VH library 3% ected on b- gal were
ligated in place of a dunmy VK chain of the V /dumry

VK library selected on HSA creating a library of 3. 3
deseibed pbenestoThllson pastialiyisolate thearower shpply sghiac Tieatefone,

d
ey birhlol Rl arB e R o s BH i huse PLigidtihecting the
powerdupply-aiald $iShed elampier.on. Sel ections were perforned
as descri bed above. In each case after the second

round 48 clones were tested for binding to HSA and

b- gal Figite! NESHERRARE YoNer BORIF oflt bP i i
above)ggnd o TERG e RSP bt Pénd ér?’?‘zﬁ(ﬁépﬁgf“taccord'”g
tgdheibreseahinveoiénn. Thagireuit & Rigure 25 mﬂmﬁrnéacibe&anidtmdnt

R YT LTI T Y —

dsuedrising  Acious trigger corhParaddrd®b avka eﬂﬂgh’tthgéer%%nparator 43a,
Tween/ PBS was used as a_ bl ocki ng _buffer and bound
vihighy MopEpEthgoligge @cinse #‘W&P@‘ioh 5| agitre moRieringMeARS Of the

f t

g ol e e Rorb B BEFLER et 2.
@meefeubcem he cnotrhllexhiniag@mmrsmym fseom t hese cl ones
were PCR anplified and sequenced as descri bed by
Ignatovich et al., (1999) J. M. Biol .1999 Nov. 26;
294( Zhelhitp@of the wnwmrmarawr%rﬂah@&néﬁﬁ whidhNSREIL is detected,
_Sequence anal s revealed that all clones were
i$ Yestt toctﬂgge%éw@?'@m 48 g indjreghy agiushihecn il vodtage @ngsor current
aggg&u,féoc anti body (K8) was chosen for further work

Figure 3). Exanple 2. Characterisation of the binding
properties of the K8 antibody. Fi rstly, t he bi ndi ng

Phe nohsaruRln Figfisger BeY artalk SReRe R Sieardest sctorugntiona
re¢thhgul @0curter@linii®A cam@rising al cutePf 9ehstereistdr F@ie‘ﬁ@é 'vﬂﬁch feeds

ghos hat ase (APS), bovine serum al bum n (BSA), peanut
FINRITER AR, Whicsppirelsdhe Sejevelemens 42 Withha ewsent retarence

oggag:ﬁq fér l%%b‘ﬂirﬁ%%n%né%(gr%ﬁ Tém% %%‘Wc’? gﬁ‘d swggresswe
cueenuethnges, Hhmremmmmweldﬁedadwntlﬂiy inceonivetarglthe current

B0 oL 5 S L5 Bl gL e
f
ab?fnﬂmeémgfﬁbgﬁ?%’?%%ﬁﬁﬁ% WA o

@MW”@“ & pareMedery ohile ¢ituwifd to bind to HSA and
b-gal when di splayed on the surface of the phage with
absorbance signals greater than 1.0 (Figure 4). Strong

bi ndiTherefareBRA oM;sutaAoﬂeg@ badforedrreRt car e #bd:re&il)n&guﬂ%m use
e 76% ho no acid | eve

n_the a
o 3l o TR SRt et FRUBoien<am CWGER Tgnit wil
alsbgae structurally related proteins. No
cross-reactivity wth other proteins was detected
(Figure 4). Secondly t he binding properties of the K8

a m 'SZH%Y e Iuyﬁﬁto?ﬂﬁ@mgg OAD @a‘?%@? g%ﬁgﬁ?{@ﬁ?t falls or rises in a

nmandecedichys Indidatias ofle swakichgple bie diar bieaRMy Rt ard) and if the
(1996). To determ ne the expression |evels of K8 scFv,
the sol uble anti body fragments were purified fromthe
supernatant of 50 ml inductions using Protein A
Sephar ose col unmms as descri bed by Harl ow and Lane,
Anti bodi es: a Laboratory Manual, (1988) Cold Spring
Har bor. OD280 was then measured and the protein
concentration cal cul ated as descri bed by Sanbrook et
al ., (1989) K8 scFv was produced |n ‘supernatant at

A~ 'Y o - o L g g o " Y



fusion protein (R& Systens, M nneapolis, USA).

Anti-TNF dAb was m xed with TNF whi ch was added to the
wormhewel | s at a final concentration of 10 ne¢TriGB200KIB02638

bi ndi ng was detected with 0.2ng/ m biotinyl ated

anti-TNF anti body (HyCult bigtechnol ogy, Uben,

Net her| ands) followed by 1 i-R9500 dil uti on of horse

radi sh peroxi dase | abel |l ed streptavidin (Anersham

Bi osci ences, UK) and then incubation with TMB »
refelepteat e ahRl, arGaidapeads hudegtectUbiy riseroiefal @agtp égnof@ parasitic

db h ddi t.i f :
oRbRBsie. B e S B RO PR P B uthon as
wﬁﬁt‘?i %%?sﬁd’tda_\hﬁ bi ndi ng and therefore a decrease in
absorban

ce conpared with the TNF only control.L929
Cytotoxicity Assay Anti-TNF dAbs were al so tested for

the abilit. ty-Ald t ' ipYérh¥nted by, a shunt
e Steristie o BE A b e [ R o bedgiiptarhentet by
cldphért U @oh & atrangunodragpultBhe AgER1 R48YUCEINiediawer 1o Ypeocircuit by
cells plated . in m crok{i tite | ates were i ncubated
way &Ff YR EIreyTEne Wi SUPPNAOIRES) 100 pg/ i TNF and 1ng/ nd
actinonmycin D (Sigma, Poole, UK). Cell viability was
measured by readi ng absorbance at 490nm foll owi n a,[n, .
i ncuBhe icseuitin; Figyre-214also BRHBNPHAFRNEING fasz'ltﬁ“)?bﬁsg'?%“ _similar to

car bboxyet h (s SHI . t by it
e PRTENS ElRL P Bnaiburici i drveH 2y BB sy 6, prid not by s own
pagiet Yiply, asan Figare20eTheciabibiti 46 MONES thye Bnelior #Byat grien-incendive
therefore an increase i.n absorbance co r |

IR SOriG PEBRE PP § TS Ao HcoaavE Brbe e alg/dfSotaee,
\Aﬁfcﬁpi@rrféﬂj £ 1R ACRtRedaat B6 itife calRe aicrdrdsaba\givenieva above an
also used in the receptor assay. Further analysis of
iseindoequtelitiebr s was al so conducted in the receptor and

cell assays using purified proteins. HeLa |IL-8 assay
Anti-TNFRI or anti-TNF al pha dAbs were tested for the

abi | iThg direulevkigale 2 alsbéab rdwtiage cokdpsing fBnsiémT iptensied to
ifect 510N NS SORNE FORRAI N GBI D aagne o solate the

' WRSEhitE RBIIATNg MheeitiolA slow drop

p@}%ﬁab@yg&%ﬂjﬂldﬁ&?n%ﬁgﬁ%%sher e we | ook %?1% nduction
ibyoltageamay NGt bé getectadcandeaie® uppi By tha windpyoampraipr because

h UVE [l L 1ef| '
RSBl By o) ot PR, 7 o
AL 3AB UsHlally Mihinfas tnormeldimrang hdise sugignaltingrenesas
aspirated off the cells an oncentra

Il-8 '
drsaebpbabien sSIGHRII BRUE 1B AT HERAS B YR are therefore ot
4z S48 IMd APebrhSardtg¥ecrease in | L-8 ‘
dgg%értgg’il\égr@%tnt 0 lt@%gtg%%@dnat antﬁ%on'par ed with the TNF
only control. The L929 assay is used throughout the

fol | Qui ' t sa \ i f o .

O BRI g g ropior 4.
If BfeB)oltals ARSHS bAIb\e ts MBMNCAS, Ahe famesion @BSsolatestae poRBr supply 6.
assay poses certain limtations in.its use. 1.4

B@qe%rm sheAisPUEINSTRUTR 24 Rast DYHHY BUNIMYIM RgEmissible internal
Hggéga{/n%ﬁﬁhéﬁt REPREV bnfcfer'ithi El%]’?erﬁl Whith @rédtes b heinine@Amiernal

screens were sequenced. Sequences are detail ed
lesistdnee Rigkorrexemiples ifi thg intibig 46 ddggensl smadawnas eight wolfs, and the

bel ow.. 1.5 Fo tting 1.5. ARL;: 5- A : : :
cliret s Rt Terbherg A b AS e ik Ml Find ehistance i
axeesohh@®s were re formatted and anal ysed in the cel

and receptor assays. The TARL-5 gui di ng dAb was

substituted with the affinity matured cl one TARL-5-19.

To achieve this TAR -5 was cloned out of the

i ndi vi dual dinmer pair and substituted with TARL-5-19

that had been anplified by PCR In addition TAR -5-

19 honodi ners were al so constructed in the 3U, 5U and

7U vectors. The N term nal copy of the gene was

anplified by PCR and cl oned as descri bed above and the

~ i Y



BanpH Phe Thr Phe Gy G@n Gy Thr Lys Val Gu H e Lys

Arg Cys *** *** Jy Ser Gy TTT ACG TTC GGC CAA GGG
WABO6AMEIGTG GAA ATC AAA CGG TGC TAA TAA GGA TE/GBZ)05/002638

AAA TGC AAG CCG GIT CCC TGG TTC CAC CTIT TAG TTT GCC

ACG ATT ATT CCT AGG CCH * st art of TARL-5-19CYS

sequence, - Am no Acid sequencg = SEQ ID NO 12;

Nucl eotide Sequence = SEQ ID NO 13) Forward priner

51- TGGAGCGCGTCGACGGACATCCAGATGACCCAGTICTCCA- S ( SEQ
| DNO: Flg z%s@vgethpmoit@ge gurrent relationship in the circuit shown in Figure

AT T AT Bom b abrrt

ihal dlsiweba n2é GundhidddRacre@se fromVierd te aQﬁaMUﬁﬂfevelESSﬂlf iBfeaches
%q; uTurbo buffer (Stratagene), 100 ng of tenpl ate

lsemaldt Féﬁ%téag‘HS”W?\ reny. lipgjied, agdndigates gq—gpb@wt@[ izdraps to the
|ﬁﬁbft%\wﬂ8%ltﬂf‘q’t \th%oﬁf?ll\ @gg%&%q&éﬂioﬁﬂn%ndﬁé ¥ zero
sterile water. The follow n conditi ons were 'us (eil
quitenit.dpvel &atoe vw@@tﬁﬁh@‘mm}n@m isrdigtakechigy thehmrpuatyloaes

G, e B Rl o 0p 15 B e V5 Pl
dieared, gdimiag ﬁ]ThwrFéﬂchp@@ityQin pRSIngUhe inreisit deagd. gest ed
with Sail and BanrH and ligated into the vector which

had al so been cut with the seine reskiction enzynes.

Corr '
e S in RGeS i b BRI corntanor
voage oy, whithobreashes: thaskshdbandidéfinenl BLIAEH GDARRN gridyis® 40iow

HBET A B RIRENEMoF Vo '\'°¥r%g§%p%§1u{ 8 a8lg Yodfow the inhibit
48iisibit (evebincars@lettt tirtbd manisy 89 dd&QPibBE /aBbve in relation to Figure 21.

carbenicillin and 37 ng/nL chl or anpheni col . Cul tures
were set up in 2L baffled flasks containing 500 nL of

car boigdie 2 &%gﬁﬁgﬁtfﬂi‘;&ﬁ%&?@% o808 flom tng power supply when

icdiops bel@meemlgbitbmltme LBinkdbit aDthab fult cureant @ supied to the

a then in ed . wWth
o b1 of Bl B YRR B log i Beatshesl, BAnskios seween the
zba@@rsamtmm@d in oFber ©d¥sRE porintial arcieA hingBm Aihe QMedd
to contjnue for 12-16 hrs at 30 C. 1t was found that
yansttiogrines orpnpak At they quaneh ackiot.ne cul ture medi um
Therefore, the cells were separated fromthe nedi um by
centrifugation (8,000xg for 30 mn), and the
superfigaras ilusithteohuthd functien d8luesEidved alvave refconnects the

PBHRESORHAM 42l Padfinshirtodls” inn BREHRe clipyih nadnertenty
idovating the wosver Sisply @EFiIMg wdvéhen al lowed to settle

under gravity for a further hour before the
super nat ant was si phoned off The agarose was then

pack '
Pashopd 2 s 0ol dAUELRR0h (AT RGCRs Eficli3Buia be
agy (autdn\he bxrdm()det&ttgldyuyl the wmidioﬂv &mna#am“rairwngement or the
I%é nl %frac were then neutraljzed b%/the ]

vk dnPEne TEHOB) STl & RoHRARLAETbivel 90. achvent b driggers the
oQtput ¥ RaliSt REGURRINR velP 84 WBhi Y is FP:'éh@ndHn@ el ﬂ?é"’ﬁ‘a%lt probe functlon

i sol ated, which contained a 50:50 ratio nonorer
OREIAERS atthistevelsand e wrremhreyeb@mm\rfsnm@ atrthmrevelomtn/the fault

reit ol .

Cﬁ%ﬁ V\gt% r oom%'é\%;cééaggggrgéj?%é%%ﬁmg%égﬂ E %trﬁﬂ"%taé]g and it
retemnstiharsléwdd evanazch2bgtte novivag cavrétid-1d:] 6@, um

(Amer sham Pharmaci a). The col unm had been

pre-equilibrated with 5 nM EDTA, 50 mM sodi um

phosphate pH 6.5, and the sanple applied and el uted

foll ow ng the manufacturer's guidelines. The sanple

was placed on ice until required. TMEA

(Tris[2-mal ei m doet hyl ]am ne) was purchased from

Pi erce Bi otechnology. A 20 mM stock sol uti on of TMEA

was rrade in 100% DI\/SO (d| rret hyl sul phOXI de) It was

Y ——. p— o,
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with enzynmes Sail and Notl to excise the DNA coding

for the dAb. A band of the expected size (300-400bp)
wormepd4id i ed by running the di gest on an agar BEEGH005/002638

and excising the band, followed by gel purification

using the Q agen gel purifi ca ion kit (Q agen, UK).

The DNA codi ng for the dAbs & then inserted into

either the CH or CK vectors (Figures 8 and 9) as

indicated in the table below The VH CH and VH CK

consteclewgrasovesy BaramdvarachieveddoyHBREN serigisligductance, but in

T e b e R TN A

rebevery 52 zas berlimedr assthown, veft coafdhganerpanesitial @him{amon-
2X _TY contai ning 5% gl ucose, 10 ng/m chl oranpheni col

Ingar §6VeR M anpicillin to maintain antibiotic

selection for both CH and CKpl asnmi ds). The overni ght
cultures were used to inocul atefresh nedia (2x TY, 10

g/ mAsctseribehakeVedtbE ragid adgantage of thenglewed r&cnyel’atrﬁﬂ is that is

: - t ddi
He B dshybanod phfER e FcH hilhsrth b &6Vl b ocour
vk oue ssrifg bny iskmthpagerint was then purified fromthe
peri plasmby protein A purification (for the
contransforned VH CH and VH CK) and MSA affinity resin
puri f \
bk P g el TR & BT ST ol e ton arc
afigaptingdoiferne, alioughe iftany fayit peawns dyringwecpyary.edruingdhe critical

. ted size
B ol 10 o) 64 BB e B R S hol® RBR B o1
bl ot via both the nyc tag and the flag tag, indicating
that both the VH CH and VH CKparts of the Fab |ike
f r agneRSISNarespRNE AN bRrERMMencedwhan the Tandt isrgheated, as
CRBEAR( a8, oo oyl B A RSB gy For
exagpin thetingtien ge@erratoatﬂ&@n hvé adhapted torhoiddhe wewer sifpply at the

t 3 spdi u

B sT B L % s Eborig. B adidlae UG BB Bl Fermore
cdamiete edrdyrisohars® Worﬂ\)thé\fsysher%o/ehmfb SRHnk AnhORR ftlnebyystem
Incubation wth the VH CH /VH CK dual specific Fab
foliqudng pn gHaruptioheand befere Bl Rawetinptemed hEnigi may decrease, to a

[ on cognate chain
pégﬁﬁﬂgeéﬁ?ﬁéb lg[pﬁgﬁigc G\gﬁgtvgg%tm?@%y t hat bi nds the nyc
tag, Roche) and anti nouse |1 gG HRP ( Anersham Phar maci a

Bi ot the VH CH /VH | . .
cpec et fedred, Ronteliaeh veTundi iia th@auy probing scton.
Wisatkg faand présenathecdleWed pstobery dah®e\ddntdieiE dhd the power can

expressed alone. This denonstrates that the Fab |i ke
inGr 12 MASINEEREHY S faubigurebe aviet-yhe power myst nelrisegaiiove such a

ter

lé\?kél,(\éjﬁld g e\;@@@ﬁblg ?a%@ poz gréﬁ‘éh{gﬁ%@ ?géﬂ%y?lgg{ndé%[ssdgﬁfo d fault
PG Yéltagetandy eis¢urrent leecneatadl t i ng protein was used to

probe an ELI SA plate coated with 1ng/m TNF-a and an

ELI SA plate coated with 10 ng/ i MSA. As predicted,

t her @f\vagrse] Waahomtning rﬁ@éﬂ’s@érﬂ#ﬂ@glaﬂﬁ% ﬁtééﬁs%ﬁt%dln%r‘iﬁbn must

protein L- HRP on both ELI SA pl ates (data not shown)
btmpsratwaat:@tr&g tha sleweadrecevary Phase O gy pant of Bwhich i le in the

oBehfinbBA A G5 B bR .

subsequent ELI SA, confirm ng the dual specificity of
the anti body fragnent. This fraction of protein was
then used for two subsequent experinents. Firstly, an
ELI SA plate coated with 1 ng/m TNF-a was probed with
dual specific Vk CH and Vk Ck Fab |ike fragnent and
also with a control TNF-a binding dAb at a
concentration calculated to give a simlar signal on
the ELI SA. Both the dual specific and control dAb were
used to probe the ELI SA pl ate |n the presence and in

R A~ A — .
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TGGGACAGATTTCACTCTCACCATCAGCAGTCTGCATCCTGAAGATTTTG
CTACGTACTACTGTCA CAGGITGTGTGECGTCCTTTTACGI TCGGECCAA
WOEBBABCAACGT GGAAATCAAACGG TARL- 5-19 (SEQ | D NCPC1/EBR005/002638
GACATCCAGATGACCCAGT CTCCATCCTCTCTGTCTGCATCTGTAGGAGA
CCGTGTCACCATCACT TGCCGEECAAGT CAGAGCATTGATAGT TATTTAC
ATTGGTACCAGCAGAAACCAGGGAAAGCCEETAAGCT CCTGATCTATAGT
GCATCCGAGT TGCAAAGT GEGEGT CCCATCACGT TTCAGT GECAGTGGATC
TGGGACAGATTTCACT CTCACCATCAGCAGTICT GCAACCT GAAGATTTTG
CRERYENESTHEEtPOOTE T TEA U

A current

AT A e 3 B . 1

PeaT G AR CATOACIUHEIBEEOANGR DARAEATVEATGAGTAYT T TAG be
T Al AAGCTCCTGATCTATGGT

%m% YEAGTGGCAGTGGATC

TGGGACAGATTTCACT CTCACCATCAGCAGT CTGCAACCTGAAGATTTTG

CFACGFACTACTGTCAACAGGTTGFGTGGCGFCCFTTTACGFTCGGCCAA
CHNRTDEratan forihe soiEs ¢lpMeoL darrg the slewed

S I BRI SRS o

TASTS EETACGH A GIMACaRCARNAASICCRBAACRITEHFEGAE SHAWAGhE detect the

CCCATCACGT TTCAGIGGCAGTGGATC
S S S AP RE e 0 POt EORTOR AR PIFRS for arc

deté§HoPACTACT GT CAACAGGT TGT GIGECGTCCTTTTACGI TCGGCCAA
GGGACCAAGGTGGAAATCAAACGG TARL-5-22 (SEQ ID NGO 118)
GACATCCAGATGACCCAGTI CTCCATCCTCCCTGTCTGCATCTGTAGGAGA

AT AR R SR TR S heginy e

(BEATCOCIBTS CaMMAETSEC0T EPIAEgAGRE aNONTTERCAIGh@RALEH the series

GG@‘&%C&%T T CA CT CA TCAGCAGTCTGCAACCTGAAGATTTT
%’R ﬁ@wﬁ%@@(ﬁﬁ@ﬁf P @areeegatingarc the series

b e vy .

CCGITGT CACCATCACT TGCCGGGCAAGT CAGAGCATTGATCAGTATTTAC

"‘3 %T %ﬁ}%gatwe going

AROECAR e

rémeé\@%rﬁgﬁcmmammm ihEréSistance
ACATACTACTGITCAACAGGT TGT GT GGCGT CCT TTTACGT T

C%@%E%&@@Q@L&&ﬂ@p lkAedmpiemrgntdy shogesiiiiacdintiae artp®is technique

O G R A s AT B Bl FeAf A A make e

W@W@@wmmﬁmmmmmmshunted by a

AR RN eI R s abE R ek eever, the

CaPp ABIRACTACWOTIAMEARE bEG I S ieed Us it G| H}@m’%h utdown
%ﬁf GGTGGAAATCAAACGG TARL-5-25 (SEQ I D NG

é&ﬁé&@@e@@@’FCTCCATCCTCCCTGTCTGCATCTGTAGGAGA
CCGTGTCACCATCACT TGCCGGGCAAGT CAGAGCATTGATGCGTATTTAC
ATTGGTACCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTGATCTATTCT
GCAT tegthGieziRGaatoT d8USETACHT hE CAIBEAGOAEIVERATIE series

S T

GGGACCAAGGTGGAAATCAAACGG TARL-5-26 (SEQ I D NO 122)
GACATCCAGATGACCCAGT CTCCATCCTCOCT GTCTGCATCTGTAGGAGACCGT
GTCACRR P Showmandigu e Pdrandratietad ACaEmious mass, for example the

l%%&% the effect of

4 ‘
theGEHeS AGMITICATCDE A SIRVEAAERAGTY BB0AEEET CARGAVINT ot
CTACGTACTACTGTCAACAGGT TGTGTGECGTCCTTTTACGT TCGGECCAA
GGGACCAAGGTGGAAATCAAACGG TARL-5-27 (SEQ ID NGO 123)
GACATCCAGATGACCCAGTI CTCCATCCTCCCTGTCTGCATCTGTAGGAGA
CCGTGTCACCATCACTTGCCGGEGECA GTCAGAGCATTGATAAGTATTTAC
ATTGGTACCAGCAGAAACCAGGEGAAAGCCCCTAAGCTCCTGATCTATAGT
GCATCCTCGI TGCAAAGT GGEGT CCCATCACGT TTCAGT GECAGTGGATC
TGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCTGAAGATTTTG
CTACGTACTACTGICAACAGGT TGTGTGECGTCCTTTTACGI TCGGCCAA

1 N R I~ A PN AN

NN A A VTR A AT A R R I\ I A A NS I N~



TARl -100-65 (SEQ I D NO 158)
DI QMTQSPSSLSASVGDRVTI TCRASQW DSFL MAYQOKPGKAPKLLI YNGSVL
W@2006/003445 PCT/GB2005/002638

SGVPSRFSGSGSGTDFTLTI SSLQPEDFATYYCQQPL SRPFTFGQGTKVEI KR
TAR - 100- 75 (SEQ I DNO 159)
DI QUTQSPSSL SASVGDRVTI TCRASQDI EBW. MAYQQKPGKAPKL LI YQGSRL

Q
SGVPLRFSGSGSGTDFTLTI SSLQPEDFATYYCQQPL SRPFTFGQGTKVEI RR

faspcteraticre’ 3 prapagatingercy bt can still allow the detection of a propagating
Bl QMIQSPSSL SASVGDRVTI TCRASQHI DSW.LWYQQKPGKAPKLLI YNGSVL
Q

SGVPSRFSGSGSGTDFTLTI SSLQPEDFATYYCQQPL SGPFTFGQGTKVEI KR
TAR -100- 77, (SEQ D NO, 161 o _

DI WQ%&@Y&QWP%%@@FW%@RM@PR@PW the
R¥ention. In Figure 24 the load end of the electrical circuit h i i
GVPSRFSGSGEGTDETL T SaL PEDEATRY Y OoPT SHSHT M8, a 5iR s tatic

voifage cotiersing sreandemewdin which the load 10 is forced to a minimum

%g%{%%%ﬁ%%%@% ith EoRipartd e oA S A BE With a
%m@gt?gm%mmf WTWWEPE@@H@@%&, the load
f&.iﬁweé%mega&%vé%w gg@@@%mﬁmmfs&mm%@mereme
@ tatt | , e . -

SO LA G0 AR ST R S I bR e
npmnumsggachg@iq:fgthq@pad@@can attain is twenty ohms.

DI QUITQSPSSL SASVGDRVTI TCRASQW DDTLMAYQOKPGKAPKLLI YRSSML

Q

SGVPIRFOGETHE DTIhlinGBisiRiife s WY SRR laBRBL T foRiPtHNVEIL 43 safe
TAR! - é%%_ 83%’(&SE | D NO.. 165) . _ o
TG tBREE, MAHRACRHIL BLPRIARACRITSEUARKIEN veTiRfite
idpedance load, it m t be ad j '

SO P aRE S CRRSGT I t PR 3 EAITR I DR LIS st aad bieh yalfages
Propeseto (it Bay bsredennairdn sew@)voitage and current applications where the

r@%ﬁgﬁ%&%@%ﬂ e Bow s Bl it Tatermal fesiabanea are high

cBURERFBESGEEFaktibh THrtSh P EEbIA DYY$A b Rites 4R KRbidR.)
TAR -100-89 (SEQ ID NO 167)
DI QUTQSPSSL SASVGDRVTI TCRASQHI ERW.LVWQQKPGKAPKLLI YNSSKL

Q  However, any arc formation h ich i :
SGVPSRESCSCSGI DT LT Sar GPEBR AR RS PIea b P ROR PRRyeen the
POARF SURID vOItageSED the 1040l side 8pliapsing voltage. For example, if the power

s&%@ﬁ?&%&&%mgﬁ%%h %Walplé%%l(t%gé'?sp elﬁL\}o t’glst%grlﬁ the arc

CaNMRIBRFGBEEHCIINEL of MOk AP VIS XicRRE 2pHredhiadEl tRee amps
TAR -100-91 (SEQ I D NO 169)
OpF e B A "l TCRASQDI GSW.MAYQOKSGKAPKLLI YNGSAL

Q

SGVPSRFSGSGSGTDFTLTI SSLQPEDFATYYCQQPL SRPFTFGQGTKVEI KR
TAR Hopever iy sacticOwhin at T@juctive interface, for example a cable, is used

B PR A P A A SR e R

~
cOuiR betOfre98cdriting. Thefdre Li¥ Whuld only be possible to rely on a non-
. DI QUITQSPSSL SASVGDRVTI TCRASQDI EEW-MAY! PGKAPKLLI YN§1§'PL
iInguctive connection between the power supply and the load if they were very close

S AT SR SR AR RS RRATTE SV bR

TAR - 100- 94
B EIoTRENS SSASRBRRYTE TARAROT DEGrIdNEARREKARd oNRESHSN

Q SGVPSRFSGSGSGTDFTLTI SSLQPEDFATYYCQQPLSRPFTFGQ TAR

-100- 95 (SEQ ID NO 173)

DI QMTQSPSSL SASVGDRVTI TCRASQNI DI HL MAYQQKPGKAPKLL YQSSNL

S

GVPSPFSGSGSGTDFTLTI SSLQPEDFATYYCQQPL SRPFTFGQGTKVEI KRTA
R -100-96 (SEQ ID NO 174)

DI QVTQSPSSL SASVGDRVTI TCRASQDI GPVL LW QQKPGKAPKL LI YQSSEL

o8
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macr ophenotypic signs of arthritis scored according to
the following system O = no arthritis (nornal
wappeataEnte and flexion), 1= mld arthritis (jBCTGB2005/002638
distortion), 2 = noderate arthritis (swelling, joint
def ormation), 3 = heavy arthreétls (severely inpaired
nmovenent). The outcone of th Gt udy clearly
denonstrated that | Ong/ kg TAR -5-19/anti-serum al buni n
dAb fusion inhibited the devel opnent of arthritis with
ketweernine Ravar suPply @ndribe lassthasdro teluirament for imeabeoicahg
I eated group. The | ng/kg
é%‘%ag? ﬁ’w?@(f%}e&%tor@gyﬁ%n al bum n dAb fusion al so
produced a statistically significantly |ower nedian
. <70
arthritic scor%'gi han sal i ne contr ol %r oug?SIP 2% usi n

nor el 2% FY&IX; herine pevaiase P e et NG CiEpyit
H"% WE'p4qk %%hrgﬁvés%@n&ad §6 raqmva:hte%bﬁoﬁi&bérﬁ E?é %oaautomanc
erapeutic arthritis. To test

c@ﬂnectmmf the m/dam duem power supplyrrecovsnf with ot rermnggerdhe isolating

BT S R olef st e et e Bl g wores
i torhBirationalit meerewmuebovwwbes@nbeﬁ alele Btdusetn) esovery is
reat ment conmenced at 6 weeks of age when the animls

g iaé)lqpﬁqaeyf?@daw”t' Ret mggebW@ﬂ‘ﬁ?W%@gW%’tst@ﬂWIW&sme power
shP‘pl?%n‘ﬂP@ﬂﬂn\feMﬂtﬁbnzhk@W{oﬁa vith & @@?éﬁttt%ﬁlon'apét%%d&%%ches its
of test items sanpl e preparation and di sea
teesition pointewhich dre this cassdis alinigted bytbe dnadwsiile collapsing aiguit set at

G b SRR B B e e arr AR, P 3

cul'renamenttn@ powdesupphhie able/tdupplylane titdrefore the power supply
TARI -5- 19/ anti-serum al bumi n dAb fusion produced

vettags @Vtoip?, 30 pyoutyhere H%QQ“?D{S'B%FC%WH%W“QP%rThtﬁi r@duces the
cRfBREadma péaih 5 URPRORPAGIHR pBhvel N vfpEe: i fhgroase. This
cytle sonnubsrumtis thealped is fully charged. TNF dAbs can be
effective in a format with anti-SA dAbs and that the
anti-SA dAb has extended the serumhalf life of the
ant i -Thisreydlzofiprizes bfﬂatMHtéiuw\@Hé rtRiaC e Qﬂﬁéh fsch"ot dfpical of a
anti - TNF dAb al one. Exanple 21: Exam nation of
petgrdigtsingengive atchFer&f%mb% wilknej; cappe thaimeaitering me;ans of the

S
iiehlon td omRE uit s b Blor i disturicBptiteaof the load
collapsingaeiicoitvgll Btﬁécmjs‘eethesnmltoanglme'ﬂﬂé -ta reldhsn the normal way, and

rthritic hol ogi c scores in the Tgl97
5 lpihe g ”’th 3R ohgir8 QG PNIFETAR -5- 19 dAb Fc
fu5|on as descri bed above was adm ni stered at 10
% twice weekly comencing at 3 weeks of age -
bef oF BUf$ &5 §Hews tfaﬁ lopd cerapt arsitigeduiing theeslewsed gepser supply

RSSO 158y ORI o0 9B ey s

71%roportishalFo tiheisapacitanse amreoretrf%mweresupb@rmuﬁwﬁl%hmlnrreaches

h
% B el Fo s Dol s e ar s Rt Saikau the ourrent
flbwsiorlsoay a Simedgdpotionbhe @qﬁmbtéﬁw%.cﬁ P&;Lﬁfé‘s%b?ﬁé atthe

vveekIP/ i njections of anti-TNF-a Fc fusion
paiNkaf Oaﬁdoﬂﬁ%ﬁtloﬁpgﬁw inétiakiychares/ tietauganathendnereases, as

Rtk aC PRI Sl ol et Bopol RN BbeRy ©
infBtanoe matgor the Vead eepaeitatoe. 1ng/ kg or | Ong/ kg doses,
wer e reduced when conpared with the saline control.
Mor eover there was evidence of a delay in the onset of
t he di sease. The PEGyl ated and anti-SA dual specific
formatswere nore effective at reducing the severity of
the arthritis when conpared with Humra and Enbrel. In
addi tion analysis of the histology of the joints at
week 10 al so showed that the TAR formats had been
efflcaC|ous and reduced t he dlsease severlty mhen

' [ S — Y

o o o o o oy



fused to the human 1 g@ heavy chain constant domain

and a kappa variabl e domain specific for human
wabieeabyhkm fused to the human C kappa const ant PADGBR20V5/002638

Lane 1 was | oaded with the Invitrogen Milti Mark

nol ecul ar wei ght marker, |lane_2 was | oaded with the

dual -specific antibody in Ix 5?}V|trogen NuPACGE LDS

sanpl e buffer and lane 3 with the dual -specific

antibody in Ix Invitrogen NuPAGE LDS sanpl e buffer

supp! B8 2@ shawhthednad bide axfanoter e@ntra:abtlrcuhtmdcan&n@to the

a S nd and

RS hBHn ik oo 383 Bt PR BTG o Mapigring méans,
isplating mgang andiveltdg@tolmpemisfdrangsinehewhichtrifroPXHeasHRS supply
an‘}l bodi es_was denonstrated by neasuring the potency

S ipdigyre &4 pad spmerof ihe ﬁ%éyef@&ﬂ?emné@rﬁlﬁrmve been used.
TNF cell assay and in a human VEGF receptor binding
assay. The human TNF cel | - based assay used was the
L929 Afunsiioni83iis pravidealanits seiidseelemenEGaot, (8RO there is no

3-248 B
PRI SRR o i R e o
LmeeINVitl”gthie pwtdﬂ sdpty eapeRbivhGn ﬁigbt@@ﬁ,yandlé)gtaﬂg/cl]?reﬂ’Nleter is

/m actinomycin D (Sigm, Poole,
'0&%?‘%’1‘819379‘\/\63 nmeasured by readi ng absor bance at 490nm

foll owi ng an incubation with
[ 3-(4, 5-di nmet hyl thiazol-2-yl)-5-(3 -
car bbidieyned Ros ghowm i Figare(26 bas & spatienpltag@ tbllapsing threshold,

A B el B soREeRBE B, ElAepenrace e aruptbisaagt at 2
vah aifvve that ¢ilae bbasesupiMPRIRC e Vé! by r*eE?on-QY’fes‘éﬁbé(d earlier.
control. VEGF activity was neasured using the VEG-R2
bi ndi ng assay essentially as described above in the

t
Sect :T@lg géeé(i:c? %ﬁ@shcﬁ&rﬁ ﬁﬁ@@ﬁ:’e‘éﬁb Ql%f) 'h%%@ggmollﬁdgﬁagtgcnon
ausngsmept amwmﬁdmyaioentmszndawgeﬂvmteéemngélvom Tta, which are

t..h V t Cat
LSO S Ahe SR Sl W camporator
78 mesd
OEALS esEe e sl Mol o050 RPN B pranc
digdes” (\aas adiecayng panele anchiaeld RG: ¢irauT %4 G881 T&@mh \faltege follower

R g (e o

devigtion can badtacked bndighordd; tlsneiritainingthe pobiaon dnthetracking

RO AEGUThE 1 valfee iR i g0S MR g evaRt Ehata infagruption at
l@‘éFBl%rhct%hsﬂc bN& brdpaightifls bMQhoﬂ‘@écl@ﬁ%ﬁh@'ﬂ%chﬂ%ﬁ@éﬁgld and

for 2hr at roomtenperature s were was
ﬂ&!ﬁo%t be éeteeifd@neithe fiendlignias ean isplarRinedoad agto: zmbly an

dj |
%“gtﬁ*eﬁ"“@g@fbh?km‘%s%ﬂ%@@% tovefth afeippbiiigrc)
i ncubated for Ihr at roomtenperature. The plate was
e LR
a‘misp@anesy re'EME*aMeC [FRMNE bteFefr@R é?@%ﬁdéﬂbwdét%nt"ﬁ?:‘w is not

added to each well. The reaction Is stoppe
daigstad: Hie low quueny af deHpen (whieitingjudes Iah;a\pewebg'unm;aMmglum

hows
oSt idAoR 3hAed B8R Rnoel, B e Rab ec brhi e ond
susipipa ivetrd redUeedicotttge. Bresxafripte, fitdn SlemaR avEstEntialvedidn®volts,
the human 1gd@ heavy chain constant donmain and a kappa

vari abl e domai n specific for human TNF-al pha fused to
the human C kappa constant domain. The dual -specific
anti body (denoted anti-TNF-al pha x anti- VEGF) bound
bot h human TNF-al pha and human VEGF. The anti body is
bi val ent for both targets: The ND50 for TNF-al pha is
significantly |l ower (24nM than for the anti-

TNF aI pha nonomer (ZOOnl\/p that |s fused as a varl abl e

oy ~ » o s o



sput um producti on on nost days for at |east 3 nonths

over 2 years w thout any other explanation. Enphysena
w@boobloasshting i s characterised by an abnormal peeTaBers/002638

enl argenment of the air spaces and destruction of

al veolar walls. 1L-13 may pl arolein the

devel opnent of COPD. Hunman snitikers who devel op COPD

have many inflamatory cell types (neutrophils,

macr ophages, eosi nop hI|S% in the |ung parenchyma.

WhJﬁi%Stl“seWt%)rtB? HIGERHIYA PotsNtiphat, §9Y.GIeHBINARRG BFIlaaPS$.ds

, Lhe progression of enphysenma; Zheng et a

targeted IL-13 over-expression to the airway

epitheliumin IL-13 transgenic mce. These aninmals

devel ope arenc nfl apmati on an
emhjﬁgtﬁorerﬁé#%ﬁs[g]@ i} o Bt SO latop BEE tpoRtorig means
B/hdtiraeq Inrétf JSV & ﬂte@t@ﬁtﬁﬁm&aﬁor{e]are@deauatbwaiﬁ&sted and the
2000 106%¥L 1 1093). The |L-13 pronoter
oISy ﬁ’é‘i“ﬁ 'ﬁtVPmi%BOT@nt'@)' and/ t)h%tt”etrg sadkis kaanesh@nes or a very
,5}/{, %@bﬁ@a? BB hRs iddesanReen reported to have an
rease requencg in D patients conpared to
healthy controls. This inplies a functional role for

to- adDerbpleaRRIERASHREL Blonet et S S by usdg ot the
pOwéBSupbiYnd tda@@dBint i fda Any ABvibtieH FAFRGgE AR RS @frrehtaﬂ@/or the

and IL-4 positive cells were observed in snokers wt
REVeH IdMk onchitis conpared to asynptomatic snokers
(Motto et al, Eur. Resp. J. 2003 22:602-608). However

a recent study to assess the level of IL-13 expression

in t hewil lhle@pmémated dénat atinhbabeva dpadnbedt;mm'r dumy ehd add load

a aSSOCIat | eve and m

PR HRRERmEnlRuSEH S 1o Bt 08 KRt Behsnouah Bicgreqch a non-

iflepaRert peforsl) tféin HefBinG it bs ﬁn@tsdarﬁéésehaaﬁeature of the

rhinitis IL-13 has also been inplicated in atopic

inyestieer s such as atopic rhinitis and atopic

dermatitis. Allergic rhinitis is the nbst comon

atopic disease in the United States and is estinated

t o aRbebbwn|in Figubs) arfd agldddcsibet dbove, a ;trbpagaftm%)amé will remain
chi l dr a cl ose rel ationsh

Th
PG T At OIS QSTARGS, 9By CURMHE BFNGngiia e invention
NARABR RO TgLRPRh el RE v efnd .trb@tcaﬁeeweﬁh%ym JrHSNtio%‘h?e e this

simlar imunol ogic processes in which eosinophils an
vatiguy fpass Byisele consiagigd. and bronchial tissue play a
rol e. Excessive production of Th2 cyt oki nes,

particularly IL-4 and IL-5, is thought to be

f undahekeptongiddradopitiho yaTts osthef cabld Bsigieen dhe ﬁaﬁ@r- source
a%g- |08Hares veraI characteristics and effect

gblg must e éh?hﬁgoemmamshfwtt&an 'be detected
ahd ra%tdyﬁl@tel)%@élt #fh Ib9 ettheﬂtn@rtﬁort.tarﬂa% dn gqaﬂéﬁwn He8HS at the

intracel lular signaling conponents, geneti
powgESHNAY erth op ki m@aioRg@ed isplagio( atmmtstatutheilaaetcﬂn)d
evidence for arole of IL-13 in pronoting or

mai nt ai ni ng human i medi ate hypersensitivity in vivo.

Thi s Flgases)m'eshm a Qb@m@te&mdw cleeuiBécadrdingito &ie iblentibn, in which
998, o denonstrated that atopic

no|
t%tﬂbé“c 0T\ HUER as!%%%,tt} ﬁ'a%t afauieypet atisfents @iameoqfet@%ted and dealt
[ t 0
W R R S ABR mlean 2L PORET SO Bnd ERPETSR b
dermatitis is a common, chronic, relapsing, highly
pruritic inflamuatory skin disease. The I esional skin
of atopic dermatitis patients is histologically
characterized by an inflanmmatory T-cell infiltrate,
whi ch during acute phases is associated with a
predom nance of IL-4, IL-5 and |IL-13 expression (Sinon
et al, J Allergy CHn I munol 2004;1 14:887; Ham d et
al. J Allergy CHn I munol 1996; 98: 225) In addition,
Tazawa et aI have denDnstrated that I L- 13 nRNA (but

oy T | ey N 1



di agnosi s is based on the absence of an identified
cause conbined with certain radiol ogi cal and
w@atoaobxgs cal features, particul arly honeyconbP@myGBro05/002638
the CT or lung biopsy. The disease is usually seen in
ol der patients (>50) and oftep follows a relentless
course of progressive |ung iﬁ%%irnent | eading to
death, with the nedian survival quoted as 2-5 years.
Moreover, the patients have the nost unpl easant
experherfiagt eVertirt@!ﬁSrﬂ guembme JtdgtEysishl OkinenmeR upply end
ars IS I | At
naifof e Sable %@r m@ a) \%ﬂ é[}sfgé %%{ d t‘fé]vcer@éﬂ%hg"i’ll\e R:%H efja'réf of the
cABRI 3B, Thetphepdigition timds3diranait3dtess sewitar naherfelslt |saatdhe sentre of

taacale Rty ObY dha drestss diffarentyt Cedaut ik anydinépoint. Ifthe
féul‘? RUERE BGAEHBIvEY sUFDHES, th@ﬁ thEpSVaT sUpPiyt érﬁpﬁlbﬁﬁ@ﬂ ifSmeans

i MTunosuppr essi ves such as azat hi opri'ne. However,
vmb dete«:b’eheefaultmﬁermptmebﬁfn&f thedoad end Maiteying MEsasi and therefore

thei.r side eff s may nmake the situation worse.
'ﬁ%ﬂﬂ%mgﬁgﬂmﬁ%VWﬂW§bﬁ1a| treat ments under
investigation including Interferon ganmm, which has
shown a trend to i nproved survival in a r rge .
ot ud)ﬂ'hea{mis‘idé'ﬁ%fﬂf&fﬁﬁ't erwiahe cpdteof ekabia. papays 5 reaction
é]‘?fythglfé rAheasd 8t &the ¥”‘e¥18 of B diftdiitrre Re tneemaKkifum, so the
|nvo n the

process o brosis in tissue repair
faliy mill Mave iNatgredRest in¢andiveodate it 03sIBB3- 594; Jakubzi ck
et al, Am J. Pathol. 2004 164(6): 1989-2001

Jakubzick et al, Imunol. Res. 2004 30(3):339- 349;

JakubmieGkvetionl alsolinclddes enfBatimoénts Hﬂﬁhlcﬁbn@/ﬁheltﬁﬁber supply end
IL-13 and IL-4 have been inplicated in a vari

is prvigteCovi MANItPERE Mmeaap anf isolatigngepans- HRHea P Yﬁyrs'on were used
TEMBE PR BRI bty i e ring i 27
et b tregsiveerslipplylemdodenitosing rasangaand isolation means must not allow

BRI aSedimt s ity LSS Eh B fyere e

ArbBa&ition; tlnhé‘WMI bé 8t isd makiasurhave shown that 1L-13
pronotes a fibrogeni c phenotype. Animal studies have
shown el evated levels of IL-13 expression in
artif he |
71 br (2 dthag; EBNGE IR Abntdrbienmichisoifle g, and the oad
grdomohigsring andisolating nueamlse:antbpmy ofithesecartdngementsdescyibed
there are several nechanisns by which IL-13 nay

fote fibrosis. The signal pathways and inportance
of these various nmechanisns are not well defined. There
is evidence that IL-13 acts on the fibroblast both to
pr ormoAseshaven iprfigire 280 ihepgalie propgeationsfigpeaustingude theyeriod

0

PSP 1b ST A 85 ol B o RABIGAKDE: (5Kpnon. i
Fighre2Sthestithe bétvtnwtéa:htewehhs IelquaB hbwadar in practice this may not be
upre ul ati on of col eneratl al . J. .
R4 E’SPHUS%BG R o gy el i fieoyeg adross it

@ stipfly v%ita th ﬁﬁfréntt Wﬂlbﬁ'dtﬁmg thé Haehchidg h@w may fallina

ung fi brobl as cell line (I1ClG7) expresses t

lirlear pr an exeaEndel Way- ths knewn dnat at appraximatelydan 2@Meive volts an

L NAR R RRY o Al by vore

reepédtlvent i c medi ators: GW CSF, G CSF, VCAM bet ai
integrin (Doucet et al, Int. |Inmmunol. 1998
10(10):1421-1433). I1L-13 inhibits IL-1a-induced matrix
nmet al | oproteinases 1 and 3 protein production by skin
fibroblasts which would tend to reduce breakdown of EC
matrix (Oriente et al, J. Pharmacol. Exp. Ther. 2000
292:988-994). IL- 13 acts synergistically with TG--Db
on human fi brobl asts obtai ned by biopsy of asthma
alrmays to pronDte expreSS|on of tlssue |nh|b|tor of

. o, o A m~~ oA -~ 1 o



In one enbodi ment of the invention there is provided a

phar maceuti cal conposition conprising a plurality of
womenbaral therapeutic anti bodi es (which are pgpPGBa05Y02638

human or humani sed) which specifically bind hlL-13

bet ween resi dues 103 to 107, %% SEQ 1.D.NO 9 and

nodul ate (e.g. inhibits or bldcks) the interaction

bet ween hl L-13 and M.- 13R and a pharmaceuti cal

accept abl e carrier. In another enbodi nent of the

i nvent W8Hoe ARRTEciatedinal it deaotnatsHbE Mgt o6 dwablegviaich must be

RELERRH P ol BRI o BFE i ¥l it ng Faur hiren

wilticlu cait be (cerr@d in it iThis tis becausk dled et)rrel’rteild;tateﬂ iaduétoe energy

33'1 bl_ - 13R whi ch et ho rises the
Sief%5A Bhle 4 B Supoly LRnh R AR, SlrBaRieaney Gissipated
ih @@CTD.I Thardablos tmérel donfitéihiah iabmdid dis&hubtfind86@8P Hecause it

vector wherein said first vector conprises a
PN Paue camdithe dlpreat Hgtelse stergs gnetgxi propdriisaiatito the voltage.

t ] C o
PRI SornBe SR SR | Gcf camping s reateo
kyrthe lsable. re¢istantcé bnbt @ng ppeasétit elementse AB bf tHiethugebs eikedNnto
the basis of the results bel ow "between 103 to 107 of
a§ﬁ€j“? D. NG 9" is inclusive of positions 103 and 107.

I n anot her enbodi nent of the invention there is
provi ded a nethod of producing a therapeutic anti body
whi cHt ispessibledtgl m@thﬁnm!@alm modg areelertgnalrarsiiilaesorgingtto the

e L T T P

taﬂlrtgvsm & m;bl cabiprare @sort recapiepleabsts wh bmwdtgactd@r)ﬁad empirical
dza rumfree culture nedia, a reconbinant host cell

g"?rpri sing a first and second vector wherein said
first vector conprises a polynucl eotide encodi ng the

heavy chain of said anti body and said second vector
conpAnsedhe igngky il slzeoof aleatism sod Ih@v&lt@elangmurmhaltman'fes have

SRR e Y il s E Ao B Bhed i ki R pinine
plaramgtel'd in p8rtizorhr mw@ﬁmaéte)rgume RiGkIttRe @&t M;ﬁp\keﬁ&es of

he i tion between hlL-13 and hl L- 13R whi
CQH'ESPb Pﬁi@'&@aaeg'wmcata@. ngth. avd te restof Ith@fﬂmllgtlons can

beBpRNed Besordini dff'ﬂf?é‘%ut%mbhﬁtééié’ 854 b8 rﬂnécﬁfe‘g)ﬁbﬁble then

provided an in act t herapeutic ant|
eMnirices datpdcanderprvisied( bougever irtitiad |tesi|rtgrtobvejkik«m)m dtendards

Qg S5a B5L 5o P B Bt o .

depends on (or positively correlates to) the presence

of aril argi nine resi due at_ position 107 of
SEQ IThesengts durthel Taus sernariervatmanenat Wiscussed ahayei bretavhich

3
agan%&%b?g @/;tp 'écge ?ﬁ‘édl&qlﬁ)fﬂé E%gﬁ%’rf Q—L({v%egféstﬁét lﬁégﬂﬁéo&‘&#‘ar%
OCGireange tof Hresedynascof fault isl® IQWdthY tan SRelyrod discounted, or the

o35G Tl B bR e S e T

byBi acore(tn)) Such anti body may conprise a CDRH3 of

SEQ or variant thereof and may further

corrppf‘g @ali"hs%?tﬂ‘éf'f’ Wowig eorapKise amanaesistince aficexactly matches
e Bad et i b e, And foufts RBRS 1ns SaRE Bbsing vortage to
be pst abovsathieycobaping oltage3satitt cuvchnt shreagli thegarci whebittis

or bl ocks) the interaction between hlL-13 and hl L-13R

whi ch anti body conprises CDRH3 of SEQ I.D. NO 3 and
optionally further conprises each of CDRHl of
SEQI.D.NO1, CDRH2 of SEQI.D.NO 2, CDRL1 of
SEQI.D.NO 4, CDRL2 of SEQI.D. NG5 and CDRL3 of

SEQ 1.D.NO 6 wherein said antibody is al so

cross-reactive with cynonolgus 1L-13 (clL-13). Brief
Descrl pt| on of the Dravv| ngs F| gure 1 Sandvvl ch ELI SA

e A A L



the patient may recogni se the non-human intact
anti body as non-self and nount a neutrali sing
WO e®pom=es This is particularly evident upon nedT/GBR@®5/002638
adm ni stration of the non-human anti body to a human
patient. Various techniques have been devel oped over
the years to overcone these §5oblens and general |y
i nvol ve reduci ng the conposition of non-human am no
acid sequences in the intact anti body whil st retaini n%
attheheccd@bss/ecable, isndiverted whelly intnthearewithaut drigstéan. The

m an i ni s [

ool Rl ae HoprbEned el lRe BoinyfB nglod S e iarg must ve
séhp bh s Firas@ikehi maeri ¢ anti bodi es, which generally
conpri se a nonhunman (e.g. rodent such as nouse)

vari abl e donain fused to a human constant region.

Beca ayhicRefbuId Be a less

ocal DEkER AR HAEIoR BN ShidkeRindBrop RhiohaLId Be
canmtmdm@bcurrenac tieani 4 brekakrtybm@maamd an ey indyctive gablgtdirguit such

t th ff h
iiesiomnars ais oh einae 5 SR AlaFbrR AR RiekE ooy Tor m
effector functions such as described supra. Chimaeric
I Wengier Bt SRR Sor i FEIhaaR ve e
t%sfg %n‘%lg ﬁz@@&laﬁgﬂg%}ﬁﬁﬁ nﬂ%ﬁr\%ltﬁgf%ﬁ@d &rr’c%lve volts. At ten to

ures usi ng ol 1 gonucl eoti de probes that
taelee velts ihe cofrerti maly be apeed fo ivateage toa geunishigheydayealdout that

the H and L t h tib

RO BRA ST BHMe o RbsyBaT buffbat SRR
o%V&bBr‘menWhé veledE apbdssit mrmetoaac@ascy.mm alhenahe cenap‘smg circuit
such DNA. Once isolated, the DNA is placed

into
ligxqsf ealinigeris aashed thagnreant ik be SBUNeA e B faad aneygr the load

B gl o BAPb pnHQ 60kl e

connegtiogl aftauluhmawhasefonne«b colitiaicoursyuitthissiaiidbe ahuery improbable

Bblerigult ansihecite sPONgA Bruad BHTaaTEg il itfonec

reQ5aReP BRIAMPFrHAN rt@ﬁfﬁ@tr(k% @ al$0/8 V) lowl pRatshililite, Gireit sduch can
regions see e.g. Morrison; PNAS 8 1, 6851 (1984). The

keediatodinggshr oach i nvol ves t he gener ation of humani sed

ant i bodi es wherein the non-human content of the

anti body is reduced by humani zing the variabl e

r egi Qumthérviault sedmariquesid aocuhif@eigls sgsisiandeawedey @y eiciormed
popul arity. s humani_sat i on 2.grafting..
aer93S thaiPeker Eﬁb'aénflmoagee‘ieap Rt SO S EEHe > ingariiufh Bhir" his couta
HhBRFA §I5\ﬁ% ofv@lr ﬁ'ﬁn@ withd R R tBvOA! ®h pﬂéc%eﬁﬁ@‘ﬁd@e&es,lstance of

provi d framewor k regi ons. Antigen-bi nd
hepeeer focrtytqrgrttfohmse tagnpolDbaviISh AivaNY-TaRr Yoo BVEyURMEd milliamp

R PP R olea, B hurfaRed B BiteEbighEoing) fre the
rebistanes fop trreabiidmlagér wing difordh wilidead cUTERRS Jmhtyzdtﬁme mcendive circuit.
relative disposition oft CDRs, . and ¥b§’ g)natuae ce
s gt Goyid § nehndige But Hoss HoviH ES y3E oXIaé réSistan
IFREBF A5 rBgnidisly GRERundrddadiigs, %ﬁ@r’cﬁ@éﬁl 'nﬁbendlve occurrence could

|nnunogen|0|ty can be achi eved by aftin t he
tﬁDRﬁrsManel onbriraakihat has go bmarsustain e insen yg a(rc gﬁﬁmgfand which

ant odi e “)m%%'@o"@oﬁ’t @ERBE,%QE%S\%%J;O{ é(gﬁéec(‘jr%:] arguments. Therefore, this

%&Q&@énd\ﬁily verydmibrolible, dndhs atidaveasdikely ad arte thousand to one
(1988) Science 239, 1534-1536). However, CDR grafting
perse may not result in the conplete retention of

anti genbi nding properties and it is frequently found

that sonme framework residues (sonetinmes referred to as
"backnmut ati ons") of the donor anti body need to be
preserved in the humani sed nol ecule if significant
antigen-binding affinity is to be recovered (see Queen

C et aI (1989) PNAS 86, 10, 029- 10 033 Co, M et a/




(1997) Protein Eng, 10, 423-433) and tetraners

("tetrabodi es", see Le Gall et al (1999) FEBS Lett,
wWda®6/00845 168) . Construction of bival ent ScFV POl/eBa08602638

can al so be achi eved by genet| c fusion W|th protein

dinmerizing notifs to form"m n| anti bodi es" (see Pack

et al (1992) Bi ochem stry 3 § 1579-1 584) and

“m ni bodi es"” (see Hu et a/ (1996), Cancer Res. 56,

3055- 3061 ) . ScFv-Sc-Fv tandens ((ScFV)2) may al so
atworging do erdohmatiométatisficso OScwsarﬂJﬂbebk?dem@ﬁﬁﬂce resistance

pﬁ)%%{gl r%ggg léfesfﬁé%%%tgﬂé# g%g%l aeng)J schgjjrf] esgysﬁerh%WS dRdthis may be

uga[,pfégheﬁé}ﬁ apphéionsent association of two single
chai n fusion products consisting of VH domain from one

anti body connected by a short linker to the VL donmain

of a dd Mdveaanbediteéd 6&9&?@(1 to as required
I nt. ?R%:aﬁercrf@:%%'ggﬁ%‘?f e st a\{bl ity of such

tomzpe chdmavatk abpidictes. cFaneXf&nléiﬂhmOb%ﬂlaB)DﬂeH@ad can be connected

i SRS S0 e B g OB el
k15 el e e vach 0
crongbiedie ieiroult a299930 by AraHes BTGNS dEas0aofesaayvel.
bﬁﬁéﬁs%@égﬁ%&#hﬁﬁ?ﬁé Fd<GridtBY %ﬁH 'p%_éﬁ‘! & cyrdht ﬁﬁ'sﬁfé@)y éﬁorgaxample

agmsnt to domai n of
topewer fupdly hay haveab rdtinggfawentyHowghistand Mprﬂ!;@&‘r, shetss the

see Col onm et ture

i s pesorgaroe i (DB S oy At SBP B ypted ana ity

nﬁiﬁi’a?r?ﬁé' HerBffE, FORABr SRR Githitiyg béwebH sh@powér supply and the load
bi specific single chain diabodies (see At

e

i E00ORd FEBSSedes elagentod8yip 28nhpved GPBY%fE@QPHﬁPta“gU'ar current
bi. i fi.c nol ecul es can al so be fornmed by the
'@'ﬁgﬁk‘gﬁg@m of either ScFv-ScFv tandens with a |inker
contai ning a helix-loop-helix notif (D Bi

a5 s dfretstos. Sieigads abaie Shokte ﬁ{tré&saéq%& sl g fhefo
AR O toNSbad bEHBQABRY dFtné Wdtamd VL) in an

orientation preventing intranolecul ar pairing (tandem

di abody, see Kipriyanov et al, (1999) J.Mol. Biol.

293, naPSrAdd s i £ ﬁn can be used
293, i T iRRrA it o8 b aBpErti o
doat&ivedi toFuilzartpaviallylisalaighht deadsrEDaziopldr &8s (esesibed above in

Shal aby et al 1992) J. Exp. Med, 175, 2 17-225 and
rRl%lP@ltmefé@S %Iﬁméﬁ-‘ﬂbgg)s?‘o‘d!‘ |"hFr&$HEﬂ 15148) 1547-1553).
Al so available are isolated VH and VL domai ns

(Domantis pic), see US 6, 248,516; US 6,291 ,158; US
6 17(:zha wads [1Padad Carpoamnelher l0agscauld Be Katrgad ip any known

rf% Hd Clj(%gwngﬁg% ’é&g‘g‘? [‘&E’Sg’a”f n’ggtt%h"s' Bitdistinct from

tﬂé G*éﬁCUf rub@siyswnr Bortdxammspaa: tvf/enm#dqr Volts dmplnidal eSting hay
nmodul at es (% s or blo t he inte

s
Qﬁéﬂ%ﬁt@] a1 e 8PP TrenvFRB e tar Gut T St Biipstricted. i
uﬁa tv%’é%t' A ﬁt)ymﬂﬁ’émbé SaferéasdoriBedraiiaat Fd%@nctuon the short
sequ ce o SEQ I~ 3 optionally together wth
CIDREt cusrenhmay Baf%)eb@mtfwt%@to ong bundrad gpd seventxfgur milliamps.

2,4.5 and 6
Tistisr iRt stveo i B QLS 26438 28 ne) AeE e Sunstiyteg by lnear
d1B@ehtES S Exampyeeinfalitle rékdtors) ontheygadecanprisecathessnar-inear
corrposed of two covalently joined antibodi es forned
usi ng any conveni ent cross-1linking nethods. See, for
exanple, US 4,676,980. 1.6 Other Modifications. The
i nteraction between the Fc region of an anti body and
various Fc receptors (FcgR) is believed to nediate the
ef fector functions of the antibody which include
ant i body- dependent cellular cytotoxicity (ADCC),
f| xat| on of con‘pl errent phagocyt 03| s and



actin, rous sarcoma virus (RSV) pronoter and the early

or late Siman virus 40. O course the choice of
w@e@aobaes i s based upon suitabl e conpati bilityP@i/GB2008©02638

host cell used for expression. In one enbodi nent

therefore there is provided g first plasmd conprising

a RSV and/or Sv40 and/or CW%‘ormter, DNA encodi ng

light chain V region (VL) of the invention, KC region

together with neonycin and anpicillin resistance

faaglionsi ton examrierfeldanek aurf,@zidlﬂdtlm Fentharroeiep cusemiginaiting at a

0 ha
el Blte ey Bl YRR et Bie B B A ol SRt e
twenntstfwrtvultsgindrﬂftyfﬂﬂﬂiﬁnmsﬂthemmr bupplicdediasdevivess one point two
%k & Enhancer el enment \Were a&;)r opri ate, 9
¥ t?Pé%E*?eofﬁqPHe%WWU@JR%\%W”Q%‘ 'é{ﬁaéﬁwh%%fe‘—}ou ce supplying
At erRp 1ORAKL! y linked to the pronpter elenment in a
vector may be used. Suitable mammali an enhancer
sequences include enhancer el enments from gl obin,

el as . . e r of ej nd j I in.
At oo iR, eSiyflnases Rt Ehal 8 shed ARl Bravm ppgpran
adeladteyddlstedaiold périath wailethatst BARbenaad &Ry ddvide $18fkd energy
00- 270 torre%al ovirus early pronoter enhancer
DG allob AL RGBS BLHI S0puEIOf RBEdBR G R STIRbEN Seadaut,

[
Bl ARE i Rbed ) Bpatoun ABNATE T Sint sbopé iAok curves for
agivarogasrraus. fassxample, i iSndgsine to adain aleveloffaosund fifty

RPN BB 5 R TR e
Newbrhatess, the pbwer matihiraiosa gévadeais volurihel BaramdtacddrdRrieration,
eubacteria e. lﬁ ent er obact eri aceae such as Escherichia

fr examplehity mifigmpg 2k ygray-fopnwolis willigive ag outnys power of one point
8BRS ER LA coFetBL oy BN S i 4 ger
ais@rmeludaarfawcedsxffaatatean@ éBhn@em)athasmeMwasuBatyimay react, thus

mﬁ%ﬁsm ﬁ@#&g@%gﬁ)&ﬁ r%B@Jlir',g% @\f rljilgr?ns gur ecoRPoFt%(sa device may
ifBlURPI RIS E Pesisthnéd) Svhi@asill régmbt #el driergySARTIARGMMEEMay assist
cerevisi ae, schi zosacchar onyces ponbe, Kl uyveronyces

thesperformpnee 0§ thyesctangules surrentirgit by avay b yedugiie theisqurce

I

R L e e TS T S U e gy
Thchoder ma reesia (EP244 234J Penicillin,

and ATGBEnth B pe S8 it o 600 aﬁ%ﬁﬁmstem oF ekariple 2
hirs OKFLY MireQEES T 58 2pphestiontd dirhildY, 8r %RE &l tioGR b wire Ethernet
contenpl ated by the invention, preferably however,

OhBawer qu§t@>¢m@h@0rﬂncé%m9r simfian i sHChagaRgasRents various factors

g

o8 PEEShAe8! 1 ol RoBdbers PR Bbb o n
emtr@aLcmrﬁﬂ(Bccmgtq WEQW/etRbn Ié(mnres a mmmfmoenuhroy\enthat may be

é%en(()e 1;@%'5!\]/8 g%ja Mhﬁé%@@%&gﬁg fﬁ§ of ggétﬁ grl@étncal circuit

a&@r@ﬂ? td Eﬂébres@?ﬂ |ﬁ€érﬁiohaﬁﬁ\1rﬁfh é’kﬁéﬁélvéﬁé\bér @H@ti@ﬁegcompnsmg

1 ne such
amcw@s w‘rb%twae@twcaﬁnd §lxmﬂ6-benscm adﬂwetplthe power supply.

PPhetFTor e rpATo R B Pl el brtne

cells, naney ki dney cells, A¢r|can green nonkey
kidney cells (ATCC CRL-1587), HELA cel ls, canine

ki dney cells (ATCC CCL 34), human lung cells (ATCC CCL
75), Hep & and nyel oma or |ynphoma cells e.g. NSO
(see US 5,807, 715), Sp2/0, YO Thus in one enbodi nent
of the invention there is provided a stably
transfornmed host cell conprising a vector encoding a
heavy chain and/or Iight chain of the therapeutic
antlbody or antlgen blndlng fragnent thereof as herein

-~ . 1 1. . e Y



phenyl substituted with an al kyl group having not in

excess of 4 carbon atons and phenyl substituted wth
wa@rooalobdaty group having not in excess of 4 carPOIGB2005/002638

atons; X represents an ani on associated with the

positive charge of the N atogn8 X may be but is not

limted to chloride, brom de, "I odide, sulfate, benzene

sul fonate, and tol uene sulfonate, including, for

exanpl e:

mcBitering BYeass Gl G The MANEAUNS ARG iSPIating, of the RRYALFURBIS

sk@@fgﬁﬁ%%i{&%@ tgd %y#i‘egéenyl et Eeny?f- 8, 8-di et hyl - 8-

azoni abi cycl o[ 3 2. 1] oct ane brom de;

onlaayergtye 0 1he ElRtirtal PR SBHE 0 £ By i nower
C&ﬁ(}lﬁéﬁ@’tlﬁbﬁ%ﬁfﬂhﬁ%ﬁ%ﬁﬁe Pé’ad@é}&ﬁabnﬁoﬂtﬁeﬁmv&wh,) ledcaase it has

- azoni abi cycl o[ 3. 2. 1] oct ane brom d

thanerroe CBargAEsISHT resPeNge e wyten@laﬂ)zmﬁﬁ'éww ars. (Ll pgpysty
b lo[3.2.1 t b d
A BRaTIAOR a”ant | chol i ner gi ¢ agents i nel ude
conmpounds of fornula (XXl I) or (XXIl'l), which are
di scl d US pat ent t 0 I
(xx 15 Dawer epmitanes T e o g Budcooing Sigreortt
cR8ctdrRAcs ﬁﬁher@%@&%ﬁﬂissovﬂ"ﬂ son Mn@&&ﬁﬁmabecbmmimg hessistor

positive charge of the Natom R 1 may be but ISQ?P?
66 anct eapactiolchl ovhigieis mrealyesed BqutﬁédblsﬁJPﬁfAmé is gEpIQed to

oﬁé g\éﬁh@%@@cg gt‘ec it lthe rb%&)%r coHAtG. s PF’J\ﬁdes an effective

romthe group consisting of
ohemingrdd ehim$raxsirhitat, slhlmtmeslmece tatwill goldepd tq hanpraptical

%&SES{&? %L%?pﬁ%g%?@ggcgﬁm %ﬁ%m%ﬁ)r 02l as opposed to a
c%ﬁ@érﬂ%lngylacﬂiséﬂhe kdie¥drifintof QeCJaQJsé Qﬁé’@uﬂrr@itqwdmg lnto a fault

het erocycl oal kyl (having 5 to 6 carbon atoms{O
mMusipass thrheghe thesteoninatest &g, @Jy@ncbmekgfptedt must ﬁg@qﬁgr@le by any

S8R FE T TRRURTD) A e R PblE, AF 56AER O citror o

HaRtd Wldvs)yerierg‘sguoted iadt. Imtcemer plbcmgzude tesminatet indrdnt ofithe

e e censt sy g o L S 6315 s nanplces e
@ﬁ%&&%@l%&ﬁ? bP’f'l‘x'e"té}mmé@r WhiBh %éWdrééB measurement
er ocycl oal , aryl, heteroaryl,
diffiaulkigs.- aryl , (C-i-C6) al kyI het er oaryl , 0?45
- CH20R45, - CHZO-L -CN, -CF3,-CH2Q(CO R46, -CO2R47,
- CH2NH2, - CH2N( R47) SO2R45, -SO2N(R47) (R48) , -CON(R
A7) ( RA&xherbERAKIREEI6HY Bny E3herndtdzM(cRd &) BITR(t&d 6) the circuit must

CH2N( R48 (R45 - N(R48) CONH(R 4
rggmg@éf@@ \%nm)mq qi@)e@t,l%rpgemqé r% |5|§s Pba)p%‘)‘ai'lofi‘ﬂt may only be

e § 85 %@ﬁz%@?é%b%@tﬂéﬁ%&mew R K e

16&x embabm;slertee @ablarlgmgthm Gtkerset awt@rifennwehhia tgmﬁf

S akionRyer it porel sidhead STl eNaY B8 Rblaton heas to iy or

ddrialfybs@btevthe r %bdﬂsﬁrﬁmcaveht)aﬂ day faumithout the need for the
het eroaryl, C 6)al kyl -ary

BEY1e e AYnamighly e 1Al 48 Ok peurse e Juh MopEpYne and

f ir
36tafile rleaphaSehinds B EP 0P 26 CRuMbct b Tidosired:
(G-Co6)alkyl(C 3 G 2)cycloalkyl, (CG-C 6)alkyl(C
3-C7) heterocycl oal kyl, (G -C 6)al kyI -aryl, and (G -C
6) al kyl - heteroaryl, including, for exanple:

(Endo) - 3- ( 2- met hoxy- 2, 2-di -t hi ophen-2-yl -et hyl) -

d, 8- di net hyl - 8- azoni abi cycl o[ 3. 2. 1] octane iodide; S
Endo d- net hyl -

d- aza- bi cycl oP*.ijoct-S yl ~"-di phenyl -propionitrile;
(EndoJ- d- net hyl - SM~-tri phenyl - et hyO

d- aza- bicycl ot S*. il octane; 3-((Endo)-8-nethyl -




1.3 Neutralisation of E. Coli-expressed reconbi nant
human and cvnonol qus IL-13 in a TF-1 cell

w@e@biobaasnt i on bi oassav TF-1 cells can prolifePEr/6BR6v5/002638
response to human IL-13 and cynonol gus IL- 13. A
bi oassay was devel oped to asggess the neutralisation
capacity of an anti-IL-13 mAb on human and cynonol gus
| L-13-i nduced TF-1 cell proliferation. 6Al neutralised
the bioactivty of both reconbi nant

cynaRretiies cirguitsananalgotave ogn_qr |adg|tlgggg?§9tures] ogal&meng%to those

oL TR Syl s s

Opabysly treahardatognequirements for any cisnie Wbinkl contain ggdifional
ts f &

fept R dbNabes GHils TG RSBIEH D Y uatiofiarightiecs dfRot

wal 1o pateht ||mc@vdmee°aele,d.mdetected or
aé@ﬁ%ﬁ%@ﬁ%u 3.15”5{2&1' L§,13 bu%dagt |'a\ﬂ/n in aq{&sl cel |

othieneiss ayichyhatdhe fauhecomas IBeRNANGAr PotaRtialpdiralVee of
0. 04ng/ M was cal cul ated for the neutralisation of
5ng/ M E. Col i expressed reconbi nant cynonol gus |L-13
bi oag# eXarhpleiof saciT B-féatues is shiowads &iguky 3fowaieh shaws the load end

ti body 6A1 . ut r al
of b ool SroSnAIR T BAsbCh SRR Bl Erminator
3?.‘?3 gt%@id"e% Which cefld mj%b@bur?éﬁtaﬁtbctﬁe bablﬁ(ﬁ}ﬁd/ornfauﬁsfpbwem
set concentration of 1L-13]. 1.4 Neutral

positionethialdnampsnisctess aad@tepr@d&sla")urmﬁﬁﬁ"ﬂmi'ﬁt g fout. is
TE- 1 cel
ISAAEYRtE dlhgfe t?}%{g% dﬁ{rgazf? Ee%sﬁﬂé@éﬁ% Ai?d??‘rﬁt mirdgﬁéblafé@d 32b for

signar epeiaetidr.om CHO cel I's was assessed ina Tk 1 cell
proliferation assay. 6Al neutralised
nannallan expressed human 1 L-13 nore potently than a
({d Q' é%,e rﬁi?ke%tér%&lmmgt ddhrihaeo@tne:daanmiate detection
reagen S asured by ND50 val ues. An ND50 val u |
oDaBfautis nin thaisthen Mgt aote@ref/@m the @WIP&W%‘@%W%PMM supply

eg&q%nn% lgnaggg f@‘ﬁ] ﬁgﬁgﬁﬁéﬁﬁe%ﬁg g\‘e %ﬁnh@r @es-EFbe&SI?%ve For

efampted ahevéntaduisatraversiof tmecammnmmnnome damged o amegsee where
variant in a TF-1 ce]l rollferatlon bi oassav The

itreanphPe dakeckd. Qéﬁzﬂq"ﬁﬁ%yf G@¥cl onal anti body 6Al for

E. Col i expressedj econbi nant Q130 human |L-13

(Peprotech, Cat. No. 200-1 3A) was assessed in a

cel | Figuné Bilersa Showses SACI/ATEPRINOF glaniant 291woich Lﬁwﬁﬁ@d for load

oge oL pkateotion g gbyRF sy FEBRA bFoteYisH Batich Fyents o a fault

R -alsirhiBY mbmangarg alse LAgdigahé eircuibis melmcteal frmatth@ napgcitance by

uﬁf@%@@y%%%@ﬁ@”&%é@gﬂ %gﬁétj té é(%@zz 1@ moga%éd 29i from

tf‘f?%%%ﬁ‘%ééﬁ ﬁ;[y for binding to human |L-13 As human

ares the nost identity with human | L-13 both
structurally and functionally, the specificity of

nonocl on anti.b
2 AR EonBERY chpfacikily bavers e A REEp R baused
tﬂl A 1BulE MrhaifX RUB§eALly RESsthbis A cansertie d;apad;ltor 29is prevented
I'ndi"'cating the high | evel of s eC|f|C|t ﬂt able
fram slemmeaingm P%ie £918E PHISREAUTed RYsa dpyn a%qf{‘. T OBASL

I bta‘n'céwmtfh is
ey affhgabas wedeaanotopt dotd Smbiss & Paghtaned
bi oassay. See Figures 6 and 7.1.7 Bl Acore(tm anaIyS|s
The affinity of 6A1 for reconbi nant human and
cynonol gus 1L-13 was assessed by Bl Acore(tm analysis.
See Table 1. Table These data indicate that 6A1 has an
affinity for both human and cynonol gus |L-13. [Two
di fferent human IL-13 sanples (both generated in
E.Coli) were used for this analysis. I1L-13 is
substantially insol ubl e when produced in E. Coli but
can be solubllsed and then ref ol ded |n V|tro

-~ rrcc - Y M Y e | A~



and cynonol gus IL-13 in a sandwi ch ELI SA. Purified

anti body al so boundboth E. coli-expressed reconbi nant
wheovan0ozesl cynonol gus IL-13 in the sandw ch ELPCEGBA@EA02638

not shown). See Figure 8. The ami no acid sequence and

a cDNA sequence for cynonol g BTI L-13 (i ncluding signal
sequence) is set forth as SE% .D.NO: 90 and 9 1

respectively. These results confirmthat the correct

6Al vari abl e regi ons have been cl oned successful|
dpslgmmm saturate Bigtee durient demand made Ry higdearhdyt eab%aav@te

oA PP RS dorid ke r e
4. 1hlt ﬁ:arhichhggttﬂgmn})use datr abase612 \n/Duse sequgnces
Sequahecanav Simons ssiine st ipe 20 AR Cdbie are

(ﬁ’tﬁhé@lsarfdt%eééﬁaﬁ oWRER from mﬂuence by
Cgigégrgﬂt“%%hec{j %tb%gg%/%ﬁhl ng tide dapggase Genba gj{g the

sauescﬁammzeadasmdeém are§eqcﬁs pcidejpeckinghiiade & tEt%ﬁth
R ompRED P Rem BOMbDR (iR orP § Hof Bedia k) the capaitve

|G ddMrhpigaeffectsgsi ti on 6A1 VH nouse occurrence 19 R K

12/12 38 | K 12/12 8 1 R Q 12/ 12Position is accordi ng

to the Kabat et al nunbering system The 6A1 VL am no

acl dJﬁ?&b B¢ Sisidbe tﬁ@’i‘@@il&fﬂnérﬁ il bs R g8 cHRIEeEIRABad ra38hown at
a

t he se search no framework resi dues were
33 eavirlg te tersnisatgnBPiic alace. However, thedewpinalor dres RahgAnificantly

A A AR S o

thg T ghb grdeppsnBiitiae bffedtive dlmnbmgeesiababaeeun@uanemayfbe as low
human sequences were identified fo

ashbirydive SRNHRTd theesleraa ARS hge@@e@@aﬁ%rmmﬁ%mwwg QPFt?ﬁd to

2 The follow ng framework residues were
alﬁgenki(ﬁngg% s potentially inmportant in recovering

affi nity and may need to be backnutated: Position

(ool ST D i o iR e S e
FrsEReAt SINdven erigurd e, gﬁ@dum@@ﬁwmsbearestrrcaecgm thgrtatal damping
according to the definitions [ ven ove Ajf%bt ent
eETSEIRt Pl thg DrPeRioN Sy eR e The ot Qﬁ{gp'(“ﬁﬂ“ %ﬁlceb‘éﬁ prev

I I
ak@%éﬁggé'ﬁg%ﬁé&?& 1 plus R38I A3 is A2 plus E73TA4 is

us E81 R One set of human sequences
was identified for 6A1 VL of which the follow ng

f ramewor k sel ect ed 93
The fA5D|RSagte! e PR 1 'E‘ﬁsr?'?’légﬂ'éé‘ggeﬁ mge Ha\lllgF
reBPsrhaits df thd SsropriateGtaidaras, twm@mdwm&ipﬂlemiﬂiao retwndancy
backmut at ed: Position (Kabat#) nopuse

B5temns arpvincluded or Ratsolre @@M%\%H‘U%% 'rbﬁ@""a'eswﬁush dhto say
Fpbles oy i gl By thel Lt S Sidd thBlirds of their
ratiag in Hfal dontlittdmorani sed V H construct A2:
SEQ |.D. NGO 12 Hunmani sed V Hconstruct A3: SEQ I.D.NO 13
Humani sed V H construct A4: SEQ I.D. NO 14Humani sed Vi
const £k éxémpﬁﬁ;@ésc%é@ﬂ@é‘&k@%ﬂhﬁl@@y&bnmnwmedtto L2:
SEQ I.D. NO 16 2 Humani sati on _of 6Al1 Hunmani sed V H
dandonatrage it mue,mtg)mépwemrég Aualify s andoBingicaly palg syprent

QFEATP R o SRR Pt ot e ToaReh Wbt Rauirea. The

SO ERMI Orlev@tivn, andasositn oraslatiohsiipwithi aiher casepnenéemay be
Hnd Il and Spe | restriction sites were introduced

to frane the VH domai n containing the human si gnal
sequence for cloning into RId containing the human gl

wild type constant region. Hnd Il and BsiWI

restriction sites were introduced to frane the VL

domai n contai ni ng the human signal sequence for

cloning into RIn containing the human kappa const ant

regi on. Hurran si gnal sequence: SEQI D NO 17 4

e



(this bioassay is the industry standard for assessnent

of I1L-13 bioactivity and for assessnent of the
woewseddszati on capacity of commercial ly suppl PEGB2005/002638

anti-I1L-13 antibodies). A number of IL-13 variants

were assessed in this assay, includlng

E.co//-expressed human I L- 134 E. co// - expressed

cynonol gus 1L-13, E. co//-expressed CﬁSO human 1L-13

(the asthnmaassoci ated variant), and

exchbhgenhie serdar touaiieveLthisaForRyemPIe Qtsie()és ﬁ\@mgﬁ%ﬂe
e gl ReGhduct
upghraff are/os {0lins T T Bl RREs TRTRG o Rty St sbsces thauctor
wﬁéﬁé%"ny%etn@ﬁtsl‘tﬁ?oubh atinar ariemltdtéon @r rpladihflehanges gan easily be

uadArPSbdA0d TroaR R Y Parsos aIRa AT el tupptiopg may share

cerh gw%rff &b} ?é?)th@aﬂerhoh’fbo?\ehtsQﬁfaSﬁmnaVﬁ/bemfortdxample asystem for
B I sation capacity of each antlb&%¥ for eac

| L-

fmmunmnmmpoaaasnme@rdy FACHE %\ecﬁeéﬁb?@@e $ WARreqeayo or more

val ue. See b friductors
i REdeA £ 5 PG Seron o0 ik SRRy oo RS
thelt-ate REallislctooth bRysicaly and etattridatly | dTidssaUGHOB SYITENES mﬁx/be

not be desirable to conpare the ND50 val ues generated
talendii® asgPYMteul ar anti body across each |L-13 vari ant

used. However, it is appropriate to conpar e t he ND50

val ues generated by each antlbod for a sin IL}HB

vari EutthelhSQ@ﬁmﬁlveﬂﬁ@JWSeﬁlﬁ@IC”B‘P EQN@'HPYQS? Rigated and/or
hi eved the

& oqgieddh R aadfin JRas SENPAL] feabon ey

raﬁhé@@uncdmmm@itmmmm dlectordandecactivneerthey Mmewbeditermeshed.

e e e e TR By g
irﬁﬁh%@@usﬁa&‘g%ng)ﬁ rcPr AR B Eﬂsm e PR Rkpod WSS dnd the

vari ant tested. These
pth\yslealaawriﬁeldtbumam@fééﬁ%ﬁitiﬁﬁ 2h FurbeedaiBog GoBENHP M

ugatr,e],g'ugé Igééa%%a@?%ﬁgw%ﬁ% }rtgenlgl?séﬁ%‘ﬁ%éﬂfﬁieéhﬁis‘hfe BukitiBdanstalt.

specificities of L1+Al and L2+Al for human IL-1 3 were
assessed by analysis of the cross-reacti\vi 0 i al
gl 2 b ARRIRCIRLSAAR ANy, BB AeOVEdes St egifrgth A it tig Epiaced
i eccﬂl\gglreﬁ ljc%d?ﬂa rb% ﬂrﬂ?ddﬂ&ﬁﬁﬁth@%@@rﬂ&fv@s tpuad) ientiened above,
tneme dmoWn\ﬂltema‘twes tmtf@rcompaxéws wnwarﬁamhﬂegedawthﬁ%

t .
SRR AR, 1 b TOIB e B0 A Py s v o
b'\}db‘ldlé‘ﬁerbé@ fahigﬁ DHR- feﬁg%s{ (bfqtlf, eltrduits F6t é’xdaﬁmle.oqjmvlng may be
ing o usi ng biotinyla i des
R 5 Bl LSS ORI s i ot
bl ot t th
R takice o SEL KOl E e BRI, e STze for both

human (E. coli expressed, in house) and cynonol gus
(E.coli expressed, in house) IL-1 3 proteins. 6Al did
not detect hlL-13 (E. Coli expressed, Canbridge

Bi osci ence), due to a probable technical failure. This
anal ysi s suggested that mAb 6Al1 recogni sed a |inear
peptide epitope within the human and cynonol gus IL- 13
sequences (data not shown).Biotinylated 16 ner

pepti des offset by 4 were synthesised to map the

| ocation of the B cell epitope recognised by mAb 6Al
on both human and cynonol gus |L-13. An ELI SA net hod
was used to detect binding of immbilised biotinylated
peptide to the parental mAb 6A1 . Details of 16 mer
custom desi gned Peptides: 88 x 16 ners, offset by 4
(supplied by M notopes, Australia). Format: Peptides
25 & 44 = Biotin-SGSG PEPTI DE-acid Peptides 2-24 &
27-43 = Biotin- SGSG PEPTI DE-am de # Hydro MolW N-term
Sequence Cterm2 0.42 2,311.66 Bioti n-
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| mmunoPure 1gG Elution Buffer: Pierce 21009 1M
Trizma-HCI pHd. O Sigma T2694 Proof Start DNA
weologease: Q agen 1016816 Proof Start PCR buf PEF/GB2005/002638
Q agen 1016961 7.1. Human or cynonol gus |L-13 bi nding
ELI SA Thi s assay descri bes %ELI SA that detects
bi ndi ng of an antibody to hunan or cynonol gus |L-13.
It is a sandwich ELISA format. 7.1.1 Materials 1. Nunc
| mmunopl ate 1 F96 Maxi sorp (Life Technol ogi es,
Clain39454A) 2. Human |L-13 (Canbridge Biosciences, cat.
no. CH1-013) 3. Cynonol gus IL-13 (nmade by
A axoSm t hkli ne) 4. Goat anti-human |L-13 polycl onal
1ant i Redectridaloifysit comsprising a pawer AP 3-89 gnd an incendive arc

pénﬁéﬁu%gns: G%ﬂ glrﬁ%{tonggtm% éi\(gz%g}) a?on means,

Caf bﬁﬁ%xﬁﬁ hiccabRreMiEmeEhE ATon(tSisame elentical oivcuithBOWaNs of a
. TBST [Tris buffered saline (6.06g Tris + 8.06g NaCl
reactan\gea(Gl + H20 to 1L) + 0.05% Tween 20] 9. BSA

Sl SRwtied F3PenotPorditait hoddiva
L ety Ty Sy s g
1RSAsTREd clrouMisdieagtisn bithieonattor WBSMS 3 dedeelied by fhe monitoring

Ma ELI SA pl
n’@@;%lﬁ %gagp,e |sglaf@n3'8$§t;§s1 blmépr %ﬁﬁy ggla?%@&g@g%%pply from said
s@% Pl;:n][z%ﬁcﬁ\lﬁﬂat MAdScanivet ard cahetkoceancent rati on of

according to maufacturers i nstru&tl 0

=t or Buuhich d ANy vilh 3 GUTAACANOUARE BASPESIEAE o
ool PBroERboR oSy arelaps o e
hefwkdn@e paker Sipplatnd B load, thBlreadtioni aflihe prAGtorgNeaNs is
A b
oot st and ne BtV e tsotes
| dnverare dabndBoceur.
tf@nﬁ%&’@ é:r%@g!ag%\één@gg?ﬁ%ag@ﬂéﬁé%ls I\/adenup (f':tu a
st ock concentration of 100ng/ul according to
Ct Lfeo%ﬁﬂ' E@Pﬁ&etc|a%§a irf8Gi rﬁti"ifm%léﬁ‘sé}h 'n%lﬁfo?mgtmeans and

cynono L-13, 1 n block
S%Qi |§§l'aﬂ6n afans Red dRposed airthemomnpemmy gne of the algetricgl circuit,

%ﬁ%&%&l&%e@?%?e Btipn Fkand Hobtp SN sl o4 Ena
rﬁl@@fﬁfl{%% dé%‘dk@{oqs@btléﬁ meaps. 1hr. 9. V\ASh X3 in

A1 chimaeric antibody or humani sed
ant i body, detect bi ndi ng usi ng 5Qul per well

A Ty Ty o gt

BASErUITP BPAGARY isohitédvdyoadifbrcthe mieutiicay cisuinig tOitage drops

per well anti-nouse Ih%f HRP (Sigma, Cat No. A-9309) at
@|QWQGU&thQrm'”Qﬂ1tW?§ ek solution for 1hr at rtp.

11. Wash X3 in TBST. 12. Develop with 100ul OPD (Si gha,
Cat. No. P-9187. Made up as per maufacturers
dnst rm&lleotnm}xl, ciesuitrasvilaimesidn Claim 20600 Whishdf an eygnt with a

absorba 0 i
Gurnt A PLeAS PR TICR B ¥ Rioeierel 4 qigpagdtitichincendive
ﬂehféguFEWI'Rq ﬁléélblé‘tli_\cﬁgélgmmdeemhmwgmuan?ﬁbgdpe toad, the load
I nhi bit hunman Inding to the 0

ehmonitoring megns detesfsdit and fagloaf ghtld "em’fa»é—%RE‘% or partially

Te gies, 4- 39454A) 2. Human | L-13R

%@@%%&%ﬁsﬁgﬁ%ﬁg@&gﬁ no. 146-1R) 3. Det-1 tagged
human | L-13 (rmade in-house) 4. Biotinylated anti-human
I L-13 (R&D Systens, cat. no. BAF213) 5.
Streptavidin-HRP 6. Carbonat e/ bi carbonate buffer
(Sigma; cat. no. C3041) 7. TBST [Tris buffered saline
(6.06g Tris + 8.06g NaCl + 0.2g KCI + H20 to 1L) +
0. 05% Tween 20] 8. BSA (Sigma A-7030) 9. OPD (Signs,
Cat. No. P-9187) 10. Sul phuric acid7.2.2 Method 1.
Bl ocki ng sol uti on I's 3% BSA+TBST 2. Washi ng sol ution
'S TBST 3 Coat Nunc Maxi sorp ELI SA pl at es W|th 5Qul
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manuf acturers instructions in 200m 40% Acetonitrile
60% Water, then aliquoted in 10-fold dilutions in the
wg ame/0shvent and stored at -200C). 7. |In the PONGBRA05/002638

wells, in duplicate and using PBST as a dilutent add

100m per well of 10-fold dilytions of control

pepti des (dissolved as per fANuf act urers instructions

in 1m 40% Acetonitrile 60% Wat er and storedat -ZG)C)

Add pl ate sealer and incubate at ti

5shakAnglectisabeira@it asgaimes inClzpst in wh'cheta‘%@'%m CRR%E‘HS

|
it Abp URtengRE U probe dhpuliil Wik tREROWE dupply and the
10383fe fdl@ or paetiall) Kulatpein waé lthe oonmcendivemlt Brobe|ojrouil passes

PR A R T
nUﬁii: a§ $§¥atﬂ§?t%b§'cllr%ﬂ§ adaiet ) @htoveeank ull @mlartlal |solat|on of

roomtenperature and pressure) f
ther p@merasupbak/vhegl resistance in the/gleptrisal GirguibEess aheve @é%?t which a
ut i per well per wash). 12. Add 100mn
%‘é’? Ia%eﬁﬁg‘%}gr d dilution of rabbit anti-nouse
g HRPconJ ugat ed (DAKO, code no. P0260 used as

6Ad8p|,5\h§;‘f@t§<§ﬂ;§€w§tﬁg glgag us@g&? EE@S S;vh?(%}l? ;aLOslhlth&ﬁ'Qéllt with the
pﬁ@lﬁbp@ 4Bk &n nJré’end%SA“rc)@ dreRBWithaf cdrmhnaﬂﬁrﬁoﬂage pattern

sol ution per well per wash). 14. Devel op w t
whidnib cmlac(eﬁlsgnraf a@mpag&@ng poglrg:pndwg@éc ggpng lrbme electncal

facturers i in
oFEdh ¢ pakSrSesEuid FolsR0T bt T oo Buce e o Siiphy, and
wHicHneWHoaShcehdive fapittpepise Eiroudt isppwereg! HLa SPeonili powes Sepply
describes an ELI SA t hat detects &I ndi ng of mAb 6Al to
diftarant fiemdhe slesirigal CirqUURPYWR SUPR 7.7.1 Materials 1.
Nunc | nmunopl ate 1 F96 Maxi sorp (Life Technol ogi es
4-39454A) 2. I nmmunoPure(c) Streptavidin (Pierce,
o. Anld8&jica cirb@Esas @lanne@iraek@lrn@fmefvmdl alshed wcgltdsﬂ%the

Tvveewa sp@nfgc%@\gqn%rcAwﬁ%g%\\);\; éﬁ{lth %(?rfbdﬁ%%{or voltage pattern

v&ﬂMféa!h@ﬂao@ansm%fammga@nng rh- lacetncme drc @mmumtnmejewlcal
and Cterm nal ends; M notopes custQ

cironit.rtbe POBeRBYPRLEpRY tﬁ@lqt@u;sﬂw@op%'gh 'Bﬁﬂé{}% Jhe Vet by to a
r t & FRfl€proBe RRbsiels gbwered b

RO 451, 8 BIGEA e nb oIy e e S g e bwered by

said pérdidyy isGiatptbpow@®@3@ply9. OPD (Sigma, Cat. No.

P-9187) 10. 3M Sul phuric acid 7.7.2 Method 1. Bl ocking

solution is 3% BSA+PBST. 2. Washing solution is PBST.

83 CogH eleMiBS! MRNItSRIaMIMEBL IBANY bEtheCIginish 1DDrir whfch the

/M I munoPure(c) Streptavidin in ultra uh ?
e(lmtécaje:lrcwéts praYded Wit AECONRRECATITOAMeaNS; BAKNICH Bftéra fault has
eﬁ%@@ %E&;o\/@ﬂ' Rt J%’ BHeFhs @ﬁ&&fz@%@% bRchRAUG RSt WrSduah overa

ions stored at I ncubate overnig
t&ﬁe panéCsuficieBt techreweniing @ower etﬁpmy/@msmqnﬁom%meayxg @nd/or the

| at e seal er. and incubate, .o
iRad oo pamiorag Mearsansg R e b il e of Hice euioprgRut as an
é\?é%mmth% cdrl%n@Hﬁ%}(ﬁ'%ﬁag@ﬁattﬂ@hfwhla%sBﬁéradnerﬁ'bfaaorapagatmg
ditutent, ad m per well of 1,000-fold dilutions
In- naaemﬂlmaptq de (dissolved as per manufacturers
instructions in 200m of 40% Acetonitrile 60% Wat er
and stored at -200C). Add plate seal er and incubate at
roomtenperature for 1 hour on a shaking table. 7.
Wash X3 in PBST (at |east 200m wash sol ution per well
per wash). 8. Add 100m per well of 3ng/m 6Al1 diluted
in 3% BSA in PBST. Add plate sealer and incubate at
roomtenperature for 1 hour on a shaking table. 9.
Wash X3 in PBST (at |east 200m wash sol ution per well
per wash).10. Add 100m per well of 1,000-fold dilution
of goat anti-nouse |1gG HRP-conjugated antibody (Sigma
A— 9309 used as suppl [ ed stored at +4OC) u3| ng 3% BSA
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reactor nmeans of the present invention because the
voltage in the circuit drops. Figure 9 shows four
W@ e0bee34type faults including a make-type arc PET/GBRR@S5002638
an actual arc fornms, a physical contact fb, where the
potential for an i ncendi ve ar% fornms, a subsequent
break type arc fc, where an a¢tual arc fornms, and a
subsequent physi cal break fof, with the potenti al for
an incendive arc to form Any of these "faults" co
9be nén etectrinabcisauitag daimad iafdan BinwhighdBe ﬁ%%?b’?@(rPOSFmbmea“S
switch agcti ut
oGBPaB o0 er B ER AT A 57 iRvcblf kiR the outo
V@@g@tgﬁd/ﬁﬁ@ﬁﬁerﬂbftﬁ&p@ﬂ@%pplw nvention, either by a
voltage rise or a voltage drop across the react or
means. These faults are all detectable, however it

1%' | AR%I El‘f@ﬂl@é’s tiBted iGary b oMM Wi 9 In whicl the power

ncti on t e arc prevention neans can isolate the

spupleend mqmmpnbgfrm@s @ﬁyl ispletionReans and tmigad endReRtgrias

| f f
o6 PSSR ngaith, b habBd Bty B8n laitafcEalriat they can doteot
aR@vesedting chrrest ahd/on goltae! mEtery pnhtmm is oharlagtegistic of a

NASRNE taig:? E}Sc'gagwg g R lor @%ﬁ@ﬁé Tatf 15K SORAIoBY such that
aésﬁ(te?hﬂfécaerc @91%&481‘?1? ik f}’é&%mé' YRinc@l Inden@iie ald dapetrmet any

wsted pair cable will delay an event by
patmlm’ohermecﬁhyalﬂmmtrbew{m@dbﬂ@i\s Therefore, if a
propagati ng non-incendi ve arc occurs atone end of a
one-kilometre cable, the event will not be detected at
1the aphescteed citbtit bs siaxmed o ageafcCidisnd &t in whichrthe power

detecti on, the noni ncendi ve arc nu
stipply ondl MenTEBE e S ATEIReIRTS Mems pa0dee tetete mhnlrine
TR éﬁd’ |§0I5HM }he‘%hs %ﬁé Eheﬁ!eh)éda%yaé&ﬂ a dﬂ@h&ﬁh‘@théthﬁbﬁ one can
i'S e cable after power sup
dete:dt ah em?en‘emxm amuereehmq;{yar uolmgerﬂﬁi@fﬁ M/hiQJhelﬁ Chﬁ'@cgqf@tlc ofa

s e S L

|§aPRhch thet as Mcah@ide ar@cdrinot farhi iresa tisid Mngnmh intendive arc can

fois el SeATIcal GrOWEbERSED tBAF THRGLeh 8nd A RO tySen their

I%J#tlioggr si x mcroseconds, nmaking the total tine, from
egi nning of the arc event to quenching of that

arc, approximtely twelve m croseconds. In addition,

10,951 5P, R BB By DB By e e

pOvR saspl9BAd Qﬁoﬂlmngnﬁmmﬂmmlm mﬂaas ldoes nb’nfully or partially
addition, the arc prevention neans nm

is0laiedthe dower serRly frormineSiRttcal girguif \é@é'ﬂ {‘°l§P 0L ﬁi&”@ﬁ'ﬁﬁ&

FrERPRRRRRLL BoRUOH LR R QR YO " i

can also add to the delay in reacting. Further to

npracti ce there.nmay .be additi I [
1t A PRrGal St 36 et iR BnE OF iR A AR FIHATES 10ad end
henikdhgdakbays ndBBlatibh dhedrerddesiriot thl? oﬁllpertmywm*cedlne load from
means I's | ocated by the power sup 5% E’ d’;\ t
thesiedtideal @mcwhwhﬁfénpksﬂ@(ﬁ'gaﬁ@néﬂsog%tﬁﬁ‘iegé""g\‘”E‘ pgdband about a

f f d

BB B S PEEE R0 ere! on sai d moni tor 1 ng. means and

sai d isol ation neans can be di sposed at the power
supply end of the electrical circuit, and the

i ncendi ve arc prevention neans can further conprise a
| oad end nonitoring neans and a | oad end isol ation
means. I n one enbodi nent the | oad end isolation neans
can fully or partially isolate the |load fromthe

el ectrical circuit if the voltage drops bel ow a
pre-determ ned threshold. Wth this arrangenent the
load is |solated |f a short CIrCUIt mnth the potentla
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resi stance 4r and/or an arc resistance (not shown),
the voltage 2 across the inductor 5 and/or the current
wo booergia4s he resistor 7 and inductor 5, changeBCT/GB2005/002638
proportional to the values of the conponents of the
circuit. Figure 13 shows th_ﬁﬁhange in the current and
voltage of the circuit foll owng events 3c and 3o.
Figure 13 al so shows the voltage limts 9c and 90
whi ch are dictated by the shunt resistor 7. An idea
14nduan ielextridal clutuit as clainzectingsly Rl tee Rrextous Sdailsdn widnhe

owards zero volts
R 6o B O el b % PRSP ponaviu
in the practical circuit of Figure 12, the inductor 5

has an inductance of two mlli ries .t he.
1besi Anglectical sireuit axelaimgr i ¢y @aua&irﬁsm :[g in \P@ch the reactor

ngéaﬂg% {%rég‘& a‘hH‘?e%1 HJn of tRS S ADE® #EndrBcitduBowilitK is detected by
hérerd e closing voltage 9c is

tipmoakomnmd elegns il vmlt@egxblangé gonRrategeaciped RECYHPORI ng

voltage 90 is approximately one and a half the source

vol tage. The power source 6 is twenty-four volts, so

16he AhQsédibcal @lrtwgas Blairhed mbanyt oﬂmahr\sel tol8 i whicH théesactor
openi ng vol tage is about thlrtg six volts, The c

mgANSds 3h Wt%ya% repghian 5 thajpduripstak syt skt NG5 fetected
b& ﬁllné ﬁ{dn%nnéﬁfégahg | %‘@olgér%t @ahgd cEREMRTdFECrass MikGndlidtie

0Se descr fc of Figures 8 and 9, and
that arc is of an initial twenty five ohns, then the

step C e in.current .andlo I |

R 550 bt B B RSgh PgR  bshht pers
cBhASAEN GBfbss hainaactb. shows how the step changes are
readily detectable. It will be appreciated that the

invention will work with | ess pronounced step changes,
oVi fafthl 1% orAi'f W WIREHK the power supply
tr |Ag' %8&“?% (ﬁrcat%gg!:altl%]rg& ?s?ﬁ?hat the DC resi s[t)ance

dnd raomitermg meanseand isolatioamibanseosfasises BIROSENVEY D plenenced
i's high when co i deri 0 rc ' :
oMparateL Meags aad gr anesatyBiy” 1%5 ey %?Ilrefxto?n{e%ﬁé Sh¥hich the
RhABb&HVEY Fet8RnBEd @@mpéraltmeans‘ and/vathe mgmwely

supplies. O course, for |ower current s stenﬁﬁ g |
rhfageroedeonmpaleor Reansds used osfyliy of Rartialniso POWET SUpply

| one resistor could be used provi ded
fﬁﬁﬁ%ﬁéggﬁﬁwgﬁaggghnlque is still adequate to at |east
detect a potentially incendive scenario. Another

1€, i elbfiachrpGulige dmeddn SR 1 A ah 8 dosves rérrenced
dbrrﬁa@r%r %H?%@%@tw&? psfangeed eompatadt ar@ruseprmdamsmauy the
make ty or arc, 3c. The inpedance of th

e
WOWW@tydefﬁem@dﬁ@ﬂpaiﬁm ghditle ﬁpga)t@/,e{y rgFRFeRGes qangpayator are

pagating an arc cornel, because

'Fﬁge?%$f¢1ﬂg§ven q@ﬂ@é@nt through an ideal inductor is
zero, or insignificant for a SU|tany desi gned nodern
day inductor wi.th negli.gible
Pomevih Slopkisabtovitas Gaiedin Aaag R iRERE0 ena monitoring
MEBRRE §]& fsoldt ﬂghsmé‘éﬁse&ﬁnﬁr%e@ ab@itake %%[ﬁlﬁé‘ﬁ@)@%t comprising
current cou cause an incendive arc. Therefo
adempatatorsefpyencadstoragpfierense voltageainwiigh t%owhhefsthe

rrent an/or t tdi i
Gafd st 30 o oty EGArp e idle G0 R RahTIe e cicure
steady state current, any increase in current demand
can be tolerated, as a small step change from st eady
state conditions tends not to be incendive or to
attain incendive potential. OF course, as with any
passi ve i nductor carrying current, the energy stored
in the inductor is released if there is a step
decrease in current of a break-type fault follow ng a
make-type fault or a |oad. When the energy is rel eased
|t generates a voltage across the |nductor and if the

. T 1 a o



descri bed above, or it can be comrenced after a
pre-determ ned duration. For exanple, the function
w@emesned4as 48 can be adapted to hold the powerPGEI/GBRG05/002638
at the safe level 54 for one mllisecond. Such a
hol di ng period may allow for a nore conpl ete energy
di scharge fromthe system aftd for a settl] ng time for
the system followi ng an interruption and before fuII
power is returned. This may decrease, to a point,
2pr obahieldctycad tireuit amclemmd/tﬂ ayaiClaimsd o8 s waich \F@? &Qad end

nﬁ]ﬁgﬁ%\r@cﬁd@p% gﬁgﬁ{% q?aﬂp?lr&@glé @gs ena[tnlg qtqf %q’e%@cﬁ gleans

recovery can be conmmenced and the power can |ncrease

to a non-incendive fault probe |evel. The
2ot - Anekociey eTeult As AAITBRAIN CIAW SLR WA LR THoftar Means of the

ste [ [ & efueste
R pBhu B BT S EadHE oo Rl aftr fagted toe
lrﬁimttﬂezehbhleurmnl toring neans and i sol at| ng neans of
the invention nust be operational during the slewed
recovery phase, or any part of it which is in the

20t enhi b didiodi REBINE by BlaiASH ANClainy 2andeich tie datee means of the
potentially incendive faults. The wer su&%ﬁg %:)ov%o)/t it
lahskend meditaling @merss oy sinier BYd 4IRS 5N f circul
eries
LS BT ERE R tnfibig E8 R E Sk yohbLS hangeThenerated

abAyseshé vagigtgr.t he constant current slewed recovery it
must be detected, and this can be achieved in several
ways. An ideal constant current operation for the
BT | o eﬁé@cﬁ@é\tclr@uﬁ a8 @iditied ¥ erme J1eRnTeR tye veactal mdaansvmf the
e series element to take over or conpensate for th
leattientd mesitorting 0eans isam hdygtor randHeactigfhel e iRdpgionina short
noni. t or i n t;
RPLLEFS BB bl BR8 T RE iguhls  olthed aronce
géhicldté@dcroes ties inddetoect i on. However, if the series
el ement itself is adequately slewed, then any step
change which is characteristic of a propagating arc
H Arf g@éﬂQ&bI%‘rchﬁra@ldﬁ?mbH% sRiimex plvaiema saodk msistorbe
et ec course, on detection of a propagating arc
ctohaestedlaemseltbﬁﬁmuct@- shut down in a tinely manner,
suggesting a series elenent slew override.
Alternatively, the series element can be adapted to
34 ew Arpélestrivanatcuitasataingdrie Siamaver 25 imgbichlioe ldse end

%g&% dg r%ga gsd g%u %él%ly g;ﬁ%sg;%ris\ég pg}%ﬁgle{g e{eﬁ%@%‘& comparator
Eéﬁé %gn/'o? al aﬁ\?éh{ refBiehcb & 6HMpakiRor Hie&®) @ Whizghare butput of the

€ |1 nauct anc he circuit, because an attenpt at a
 pusktivetyypéerancedsdripdratanmeans angéorca pegativeyggtarangeas comparator

Th

dpeas sl 16 SR BNy Fielite d ad o Y pROGRBPGIAR

el ement. However, the capacitive value would have to

gﬁ. F?/?nty g&%r&%&cng‘gfqa@?gwﬂ plaiﬁéﬁ? ,Srsslwrt'npﬁ gsé]o%wg@'nreferenced
SAtRSara Y} af8 d ﬁ%‘tlﬁ/el e%cﬁﬁ icbpafatbPal @ddend fiewhich the

series el enment ona infinite i npedance sl ew ng
mnwmpnemrenaemwnpammrcanﬂdne negatdmly ieferenegs eonna r@m are

altered, in vari for exanple the w ndow
@g %{@rthﬁr"?%'gggﬁtg%y conpr i serr]Pi Itering which
fllters out the effect of the series elenent during
the sl ewed recovery, and at any other event
not characteristic of a propagating arc, but can stil
all ow the detection of a propagating arc. Figure 24
shows the | oad end of another electrical circuit
according to the invention. In Figure 24 the | oad end
of the electrical circuit has a sinple static voltage
col I apsi ng arrangenent in which the load 10 is forced
to a n1n|nun1re3|stance by conparator 68 mhlch
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The invention can be used in practice with a Fi el dbus

system for exanple a two or four wire | EC61158-2
wWa@appbioeati on or simlar, or with a two or fourP@i/GB2005/002638

Et hernet or Power Over Ethernet application or

simlar. In such arrangenents_various factors nust be

consi dered, for exanple an 1158- 2 Fi el dbus

application for an electrical circuit according to the

i nvention requires a power conditioner that na%ﬁgf ¢ q
ogict i Areelectrisakaiicui.asrigjwed i3GIaMoik N WaICH SR POy (prerence
end of anqth el [ ' ' j e itorin
R Bl SRR BB Rl b et mpaat oo gpa mopnonne
mEgAPELE isOEtAR nhéwhscdrorad@ptedftolignane & aniow arediueney incoming

vaiiage Ner s TAg s ow o 1 SE B e s

upstream of thenonitoring nmeans 5 and 7.) The
nonitoring and isolating of the power su [

. / pply is
oguf f A ekeotricpl circafitf ascelaionashin @y op Slans @otﬁdf% ingagh the fgcovery

an alternative to t I [C i ' bPAindi
ot st ke oBies Brffedd P GEblonaiREty bhindreotl
vaHaniy 80t €8 he npile adigagef artdier tunveanttto trg lobdcause it has
t he 'same characteristic response to a potentially
i ncendi ve arc as the previously described inductors.)
3§he Rﬁ‘@ﬁ{ctﬁc%’i‘@i‘r UiPACHIainfEl Bty o e précddinizlCi@imsanwridrethe
ffect "of arc characteristics if it were used on its
lqadrcongwisas shewor naoxe fatdayices @mgr 9rsiigyit$-esi st or 66 and
capacitor 67, which is normally used for Fieldbus
| oadi ng, is enployed to offer a high frequency shunt
39CT 03§ didt@rid¥P VRéuit 8 Slatrhenir Claifin B ipmbidhdeashaod the one or more
effective one hundred ohns, or simlar, . shunt . .
lqasisdayices a0 PFAIroWIts IS PIOYIARE ¥ty QW MQR{tpIng means and isolation
ttenuation to a characteristic arc signal. A shunt
'é%vﬁinator is used as opposed to a conventiona
"across the rail' term nator because the current

| eading into a fault St S ﬁg F i A
5. en e ernbp iR e IR NP AP Figures
1@?}@&@( nent1 det oel pprary 29Bnan ¢ detection circuit,

and because the capacitor 67 has a very | ow energy
stored init. O course, placing the termnator in
front of the static and/or dynam c current control has
the same effect, but this then places the power

conditioner in front of the term nator, which may
create neasurenent difficulties. In Ethernet
appl i cations, any Ethernet devices connected to the
circuit nmust not interfere with the detection nethods.

Further, in such applications it may only be necessary
to use a voltage col |l apsing arrangenent, as shown in

Figure 15, at the |oad end because the cable | engths
for Ethernet are short enough, in terns of propagation
time, for a power supply end nonitoring and isolation
means to fully or partially isolate the power supply
in the event of any fault w thout the need for the
same to be done dynam cally at the load end. O
course, the full nonitoring and isolating neans as
shown in Figures 19 or 26 could be utilised if
desired. Practical circuits nay al so have ot her
additional features or elenments to those descri bed
above which may affect the operational requirenents
descri bed above. Cbviously the nandatory requirenents
for any circuits which contain additional features, is
that the circuits nust be designed so the additiona
features do not adversely contribute in any way to the
potentially incendive fault, undetected or otherw se,
such that the fault becones incendive or potentially
i ncendi ve. An exanple of such a feature is shown in
Fi gure 31, which shows the | oad end of another
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