LI GANDS THAT ENHANCE ENDOGENOUS COVPOUNDS RELATED
APPLI CATI ONS This application is a

W@ ombiond7at i on-i n-part of U. S. Patent Appli catiPOI/NB2005/004328
10/ 985, 847, filed on Novenber 10, 2004, the entire
teachi ngs of which are incorporated herein by
reference. BACKGROUND OF THE | WMVENTI ON Ani mal s,
i ncl udi ng mammal s, and humans produce a variety of
endogenous conpounds that have activities that help
mai ntai n the normal heath and physiol ogy of the
ani mal . Such conpounds are involved in many
physi ol ogi cal processes such as henostasis, immune
function, netabolism regulation of cellular
proliferation and differentiation and the |ike. Mny
endogenous conpounds have been isol ated and synthetic
or reconbi nant forns can be nmade and adnministered to
patients to conbat disease. Current therapeutic
approaches often involve adm ni stering exogenous or
exogenously produced fornms of endogenous conpounds to
patients. Such therapeutic approaches can produce
undesirabl e effects due to the high doses that are
normal Iy adm ni stered, and certain therapeutic agents,
such as reconbi nant forns of human proteins generally
nmust be produced by expression in mammalian cells
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probl ens could be overcone by the devel opnent of
t herapeutic agents, and nethodslthat can harnesg qus stem
expl ofRet FE S5&EReS | tFEP BEPRVI85SSt BRddgehdus ™t SY
gonpoyngds for, prieducidag thefaneHds edfact sheAmagedulator
exi sts for such therapeutic agents and net hods.
SUMVARYMOFhaHENY NVENT| DReShe Chyent i 8goraest eSft o frpedom,
se of a_li d conprising Lety.that ¢has g hinding
ite Pﬁ?fgﬁgggﬁobgggﬁg§?§ragtﬂgéﬁ%oakg %ﬁe%é?ﬁ Said @
¥i gandobhpdsnsai diendogerdous tataget] saaonpmind aand . doe&very
not substantially inhibit the activity of , :
8ai denB6FENGUS WﬁV@@Pl€odﬁ%ﬁ%d9fﬁo?h?hgwﬁﬁﬁﬁﬂggfﬁrea%$ 18
g nedicapenty Prefer gbhygrbRecki gaadadres not bind to
the active site of the endogenous target conpound. The
lfredi cament can be for increasing the anount of an
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1g0npouperbRiansubiiest ,  opeirboneasss nquidiel @ ntwi voarry out
hal f-11fe of an endogenous target conpound. The
1Redi caresele5R%aPs0 1he SNYF TOREFBESI Adath@ S iR fpzardous
14€- 9. an?/%%' NGRAGLLYELY) e OF £ &R %@1@309?&%%%11@ 08t a human
conpound. The nedicanent can be for [ocal or systemc
18el | vepgraktorsonesestbodiasent $n t kkeemoustesof or offshore
endogenous target |igand in_the subject about 4-h
18f t er ORGFEHI-STPat i ot OF° t hf}ﬁ?@&@?arre P }Ji Ll|r%:r eégg%i%y ot
19t leaglyibeiohi MBe, &Ltaklveri&sthEadnognyibehmstts. Such
adm ni stration of the nedicament. In sone enbodj nents,
18he | mavilpulagbl |41es oRrehasEAdYe IRk A Py a human
onpound _i_.s incr ) t : r
L bt o e RIRY W % LaB 1{;35%5???;}93&{0%% from the
oloi ganehainipiuhiat®rt Benactistialyl yofy isaiithee ndog emnioutlaiget arm
conpound by no nore than abqut 10%._ or _has an
2inhi bieEet y tEo FEEROPRAIEFSS 1@ e58)-96P dt-Feast 1
icronolar. The |igand can conprise two or nore copies
of said noiety that has a binding site for an
endogenous target. For exanple, the ligand can be a
dinmer of a noiety that has a binding site for an
endogenous target, such as a dAb diner. The noiety
that has a binding site for an endogenous target
conmpound can be an affbody, an SpA domain, an LDL
receptor class A domain, an EGF domain, an aviner,
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endogenous target conpound. The invention also relates
to novel ligands (e.g., dAbs) described herein. BRI EF
WORBERSEI8 ON OF THE DRAW NGS Figure 1 is a grapti/eB2a0he04328
relati ve concentration of soluble TNFR detected by
ELISA in the serumover tine (concentration tine
curve) follow ng a single intr&enous adm nistration
of a PEGyl ated dAb nononer that binds TNFRI
ﬁTAR%E%%&%{&QLK hranched REGA abso dueftd ekt 2 BSs PEGown
anti-TNFRI dAb). The plotted data points are were
bbtajm@dRQWSElxémouglﬂgoaenage@iV@ﬁ@@heéf-seRQHﬁ Fhe used
raph.clearly_sho that th igavaj i) f
?n trﬁpgygté%?ﬁlggscd?gtFgﬁ%ﬁgggVncéégggéi%% gﬁgwﬁaﬂ and
adm ntsi¢ad | epeebtaoREGy | wiws dAb mapaner 4t mbindenance
TNFRI . As shomn:g% the concentration tine curvg, tge
$ evel ORET Bl b ATTNFRINPR SEPERT | AEFEHSE4SHS RBr dPRENS far
FE/1 3L 68 SADA HRNOARcaga AU BN M RILa [ 83CIARAAK  such
concenttation, and then decreased over tine to basa
7 evel deabcdhecREGyhhy edodAbt @ast cientbd. oThelpPBsmketyes or
enmonstrate that adm nistering_a dAb that, binds a
QMlﬂﬂQF?eceE T%Hﬁ?%@?%%%e§¥ﬂe ' af%%%ﬂﬂ????t%?ns ot
$he rgeepkov apgd nNeifasav herdreed1or aspurdlDéEd by an
sol ubl e receptor in the system c circul ation, and that
1@he | PREBASRE PBVE YT ERRRINYCDFCSoffBMe WecEptidie | ROV 1s
he s Lc.circulation is cleared and returns to
l%asala$%€§$§§'The results indicate that the | evel of
130l ubl e receptor in the system ccirculation can be

controlled_Q% adm ninstering a a P IatedDgAb nonﬁnerTh
13hat i heR1tHE TANUBPe2FBEeptBr IS DEFAITED DESER BTIrON ~ €
197 THEH NVENTEEN Mihhitn ddaprigRecid isaéd on gsbedipest 8n a
have been described in a way which enables a clear and
1Bonci serepeetrei cavrirbnaso the Wadyw «f iyt RPY. i 3 upper arm
I nt ende n i reci that cenbodi mgt s, mey ¢
1%e va??%ﬂg?g 2%nﬁpﬁga o&dgeggkgggﬁggdF%ou?géartlia oF
1rom tbeathwentbont Asshseddbersilpy tixést &r mdl egahdtlder
refers to a cqnpound thgt conErises at | east oge  votall
1Bept i BeEPoPypépt P de Sort prdt ef AT ABI Bt VIR tha yrVoReLLY
15i ndi pgrgbh8aWidd bhadi gospeairhi Ckbyméef 8 deskredration
endogenous target conpound. For exanple, the noiety
20hat Bhsua bindi @ajbewt epiorh a akist r €8 erflog@seusl forearm

arget co und can b n | [ obul in. s
I R g e i
2speci kightytf oo desiatddrendiogenous tfargetmcanpoatndon or

ge.g., a_sol ubl e receptar protein, endogenoui%rece tor

2&nt agBRiLdt 2%yt dki né GF IGroviasTieRtt of ) PLYRES MDY eGPRRected
ohhat Dbasf.bLRAbAG Foh@iRl <RBmEAYOGE S RBE8bn about a
conpound can al so conprises one or nore

260npl| emestapityhdetsersi Bi agdr egitarmsl (BR8N 7anhaving an
i_mrunogl.obul i n _si.ngl.e vari ahl e .domai n th as_bi ndi.
zgpecipgéﬁF f@?@iﬁiﬁﬁ?@%’eﬁﬁ%ﬁ%noﬁ%m?ﬁ}gé?gco%po%%&Qg of
2iin a spbbabhe g , msusbetihaheatRonoi iy besl bisedinegt 7
specificity for the endogenous target conpound. For
28xanpbeinghaotpRebdan gEmpaiatedonteavsuffappement 6 to

r ot ej ftal r..s , h n jaffj-ho 3
2 pA sP%F%%?d?gg%tgﬁf'&gig%ggrté gsgﬁiFgoﬁhﬁﬁ?qogxgﬁfghonal
3BGF dasmisn.F,Futtidesawshefl idendlshacbehandbvagenbol being

ae.g., a dAb mpnoner), bival ent_ (honobival ent,, h

3het er BEVEaPARL \PRYWRRA t CPEPefRG hGhBREF: iR Hrons - Suc
eter L] t) | bed; per ehBgrd8ES, of freedom

3?Iiga%gg@hpﬁgkgge pgﬁggggngesg%%ate%%%sist of a dAb,

i ncl ude pol ypeptides that consist essentially of such

a dAb, polypeptides that conprise a dAb (or the CDRs

of a dAb) in a suitable format, such as an anti body

format (e.g., 1gGlike format, scFv, Fab, Fab', F(ab')

2) or a suitable protein scaffold or skeleton, such as

an affi body, an SpA scaffold, an LDL receptor class A
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heavy chain anti bodies naturally devoid of |ight
chain: VHH VHHnol ecul es are about ten tines smaller
wa bae/0sqges nol ecul es, and as singl e pol ypepti deBCT/GB2005/004328
are very stable, resisting extrenme pH and tenperature
condi tions. "Conplenentary” Two i munogl obul i n domai ns
are "conpl enentary” where they3belong to famlies of
structures which formcognate pairs or groups or are
derived, fromsuch {apibi epeaand ilelal nehbbsobeatdlwing a
For exanple, a VH domain and a VL domain of an .
ant i bedie arangenpifememimuylatiwe \ARkIrRE I sarieo npe carried
gonplqﬂgntary, and two VL dommi ns are not
onpl% ntary. Conpl enentary domai ns may be found in
ot her menbers of the i munogl obulin superfamly, such
as the Va and Vb(or g and dl domai ns of the I—cell,
P eceptorenaRima? As TR RAN PRI AFPT f PETAlS YERAl4Y driven by
gom asshased. on peataldscafiolds whighdo neborbicidy  a
epi t opesunl'ess engineered to do so, are
7on- compb ement an yo £ Likehi seactwogdbydirasl baseslondefrsr and
gxanple an i nogl obul i n dona%aﬁsnd q:fibgonqggiqc of
omai TP &t not? “%rent SPYRE flogl Sbul Fn famTy"
Jhis pelessrigea@ haathi10& pohypepli desnwhbeh oledcairically
t he i mmunogl obulin fold characteristic of antibody .
1ol ecopesatofi Bidgertarns otweod S Heet ©and, Eashativpraglic
1Eonse£é(.$&i g({)f.ul ppi dg QQT? MEORBESaRbal NGith a pair of
I munog obulT n super?an1 § are 1 nvolved in many
1aspectslwoés celond afomandanbncElded@ron nbér achicsrenti nof the
vi vo, including dee gread [oleslin t.he i ne_system .,
18for BXEWPFRL - an 80% gLautiCePPLEBRANt SR INGFeflited a1 +Y
1and tQeuhi&8) od NYOINARRNt AR £61 8. adhesi ofhéf @fanipulator
exanpl e the | CAM nol ecul es) and intracel |l ul ar
18i gnahing ief oroenbapl ©n rekeiON nbhecyeeye spepifgld and
he PDG- 1 ecept or The. . e [ I 0P| :
lgppli%%%?%gtégélFkﬁﬁﬁ%ﬁgg%%guﬂ&gkgﬁgg%faﬁ%??dntﬁ%CLl%ﬁ?lly
1whi chmpassedsohi adengotoadiasenr eher abhyfolfie present
invention relates to antibodies. "Domain" A domain is
18 folded protein structure which retains its.tertiary
18t ruckyeeei ndependgpy | yupfn t ens@st ebnthelpreieicRms for
CGeneral ly, domains are responsible for discrete
2funct conaropit dper thesopLrprdPBi A, SHAB MANKRBR}AEQSeITTS .
2&Fy be added, renoved or transferred to other proteins
it hout | oss of function of the remainder of the
2pr ot ean @nd{or cohtihe doymiem By stoghenbyt ikimodyy as rate
variable domain is neant a folded polypeptj.de doq?ky .
28onpr FSPRECL &BGeREes PERSr REPEr COHTE Odf -antiBdy® Rydraulic
ovar i abh e d8uRI Nsa1Vds t hetel 05 £+ HE1 He S ,COTRLEEE switches

anti body variabl e donmains and nodified variable - .
26omai pspvidedexanpire opewdieh opetoplnstatiobps Heigation

een replaced b equences whi ch,_are..n
Z%haraegerﬁstﬁ@lﬁF%bnfﬁﬁggﬁ vgrigﬁiéxiéﬁgiH?}Wﬁ' to open,
28Nt i badypvat hgblg denmiins shich bavenbeerodiured etttafator
conprise N or C-term nal extensions, as well as

20| de@nfr SgWEHEY OFhs 353BT 2 ERffrail RSN PEN thé dianigulator
l,east i r e :hj ndi IVidi-and sped fd oty pf d
2t9he fﬁlHA- angnf)h’%d&%%n.é@ﬁ%ggﬁ éillr e" A collecti oln eof spee
3di ver §eimariedntts; floe EXawplketpolofpephéedealwei amds subject
which differ in their i mary sequence. A |ljbrary used .
3 ¢ nEopr SSRnIN RN Fon WHIMSHaEpASEid r bBEr (I ESh ie
30f POLUPERELECS AYMSIHIE §halhRasind MRGURIME Mvement of
“Library” The termlibrary refers to a m xture of

het er ogeneous pol ypepti des or nucleic acids. The

l'ibrary is conposed of nenbers, each of which have a
singl e pol ypeptide or nucleic acid sequence. To this
extent, library issynonynous with repertoire. Sequence

di fferences between library nenbers are responsible
for the diversity present in the library. The library



by one or nore washes in 0.2X SSC, 0.1% SDS at 600C

(3) high stringency hybridization conditions in 6X SSC
w@rooaksirss 450C, fol l owed by one or nore washesPCTGB2@X004328

SSC, 0.1% SDS at 650C; and preferably (4) very high

stringency hybridization conditions are 0.5M sodi um

phosphate, 7% SDS at 65C, follawed by one or nore

washes at 0.2X SSC, 1% SDS at 650C. Very high

$tri CVaMAt@@s(j@H&re thepar efprd @tk congid i eR%1a11y

and t ones that should be used unl ess otherw se

gpeci@ﬁthdéé lEfBﬁlEd tQSHeﬁeahedtwgtheanﬁlw@&ﬁeﬂ@ystlck

ans t hat the bindi of a first

Jognat CpPvORe SR Bidorh P TsCFRH ore Rk RaLing @ pair
gecongr epid1anss | sskodndtba iwstigognatengpet epec b sl nguch
domai n. For exanple, binding may be inhibited

Bt er i eaty nevenenamitle ByRephySvesichkl oeki ngPe¥la in one
Bl nd! 89 JOPRLY ALY alnasgﬁghenoef theASLEHEbULR Oloint in
envi ronnen Bi ndi omai n suc ﬁ Its affinity

or avadﬁm¢§UHdﬁneep1®mpendsmmthmmt 6@qdﬁn£esoystlck or
simlar or honologous (e.g., at |east about 70%
Bequencadt aont (33 1ttt (Roretton Sordsed Reveppns of
gre alge RantyoOfihhe igwemd onirkbBtseit R inENt 8o said
the sequence identity at the amno acid |evel can be
l8bout £809% 8594C9095-91% 92% 93% 94% 95% 96%

7% 98% 99% or higher. At the nucleic acid |evel,

he sequence identity can be about 70% 75% 80% 85%
190% O3 rO2%sv3I%m=O0484 8b&y BGis- 1:%% 198% PoYWade slow
hlgher Al ternativel tantial identity exists
Idhen ¥RE ﬁHEF%?ccggl%OgedﬁénF i TP T 2 e AFefnd  are
1gel ectihyg; PyB Edigat-bonceapdibi gRsl (ReliseV@nthidh of the
stringency hybridization conditions to the
160onpl saehpubhtole agny dirsd. rRhELFRIE] e Boweves, mijicie Systems

resent in C te r a
R S L e L
l@a|CUh@ihQE$an heqnhﬁgmg ornd sequencey i dent i t Wlartrical

"simlarity" between two sequences (the terns_are used .
1ﬁntere%ﬁa@%f:§ WerBiim) thee MHErP Ta& ol WS TRELCing
?eque{%ﬁ@s Ao BLk gPgd Jror cRAT ik %%@B@bgsofﬂlﬂi&h99§ﬁ§ the

gaps can be 1 ntroduced in one or
ZDlrstsandcasseﬁbnﬂaahmn© weclior thel @it asid Satjulaieaein
aor 0 ng %nn%n% and_non- honol ogous sequences can

e di éﬁ ?8880 oPTc&RFaPf%on purposes). In a
opreferred enbodi ment, the length of a reference

sequence aligned for conparison purposes is at |east

2309% pRef eFREPYSHENteadll 469L nErid el ST PART | &ittrol
0% re Iy gt ol east60% s and, SVEN T € 5t
%refe?%%?yﬁgt CB §E§%% O@? 0966100960f the length rase

26f theprebelremoaaéequeracﬂsresThelam mdaael d oksi dagsdor rate

ucle tides_at correspondi,n cid_positiqns Qar

2Rucl eBYPHBULGS t iVGHY lﬁgﬁﬁﬁ% ﬁ %ﬁ%n S% low of
2posi t hoRrba1tke fiist tf»iﬁ%&@@céctﬁaeéﬁgpbﬁd the toeh SaEator
am no acid residue or nucleotide as the corresg ndlng

28osi t pom, | Achdyee ot seerrticel TREANERE RS

re i nt | t at Si ( ng
2 cid g? nuc%%ngﬁ%?d "Egno 58@1.?§reqU|va?éE% t Hg%s the
3aci d oarhubllel eaticd valdeat iatrye' )actme;q@ememeamhemf tnyultl—
bet ween the two sequences is a function of the

nu

3¢f | dBABLEAPTDSHHTHTS %a%%%%%&u&?&géecqegﬁ Ry Jov
|2nto @EEEH@ }L@réwm@lﬁe of,888s o nthidMedtengt N0t oint of

ach gap, need to be introduced for optinal
allgnnent of the two sequences. Ami no acid and
nucl eoti de sequence alignnments and honol ogy,
simlarity or identity, as defined herein are
preferably prepared and determ ned using the al gorithm
BLAST 2 Sequences, using default paraneters (Tatusova,
T. A et ah FENS NlcrobloILett |74 187- 188 (1999))
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the sane neani ng as comonly understood by one of
ordinary skill in the art (e.g., in cell culture,
wOorioeosd738 genetics, nucleic acid chem stry, PCT/GB2005/004328
hybri di zati on techni ques and bi ochem stry). Standard
techni ques are used for nol ecul ar, genetic and
bi ochem cal nethods (see generda |y, Sanbrook et al,
Mol ecul ar C oning: A Laboratory Manual, 2d ed. (1989)
Lol d SpLing, Hak boF oLabphat or ¥-Bpessi o8l dtSPEhRI magnitude
Har bor, N. Y. ‘and Ausubel et al, Short Protocols in
Mol ecuf amoBieoleogy (196188 4otyskEd,ck) ctwp W Espng iSgnhshome or
nc. which are_incorpqrated herein by referen
éhem’ et n%?ﬁi’)&%?nThe%i“ﬁ%lerﬁ:’fso el At es 0" Fégﬁéggg than
Lhat ceapsige1a bangipgngoketyeihabubasrbi Bding difficult
specificity for a desired endogenous target conmpound,
bo suetl| itgdrrls JBSUIEAY ntohel&By aATRFY P IME (Be S§Parate
uch | i h ck 0 '
Bo t ey aEReE ot nEl T LG e "R e ATB N 2808 e
guch ligands. It has been discovered that agents that
bi nd sol ubl e endogenous _t ar get conpounds but do not .
BubstAEPEr! GOaRTarey RBdacrEutFy oT SAERTC Qo roL Ling
guch as aptiRadies afeh anti hady GEagmENtsoéerfon FRlxdback
fragnent, Fab' fragnment, F(ab') 2 fragnent, Fv
1Pragnemetielg. , Bery, cdrblesi de R &), t@agpbe used to
i abod n.he u : r t ai 0 ' f
1?he e%%%%%%guéleérgg lé%%%%%ﬁdfﬁgﬁd@%ﬁggébg%#%%§§¥ﬁeto as
1endogeneus lizargesre ppounide natees tefrf exthve f oeffectively a
treating, suppressing or mti ating a QL%ease, or for. .
ldi agnBtee dﬂ?pd%%QQ‘ﬁbCGFdiﬁg?y,m HEPHRERE | gy albelt
198l at8suL 9111 9aANAS o3 148Sdded Nefei HastBal abnta@ing a
sol ubl e endogenous target conpound but do not
1§ubstawnbal| yof nhibitculretedt | sfgnenfs t Hat@yemtied by

arget coppound {e.qg.. .do_npot_.bin he actjv ' foqs
l%he eﬁa%rglg%c)useatcar g&l%tonﬁgur%l)e, Iﬂ%%t%hagggr goﬁﬁls%%ﬂ%ndlng
1for atbeai ngiger bai bhpropeibueatolk the eoadbgenonsrolled.
target conpounds. For exanple, a ligand that conprises
18 binding moiety that has binding specificity for a
19esi red AndageRous L a6l Somporpd £38 B pdgliRGon sensor,
endogenous "t arget conpound, thereby increasing the
2Ry dr odlgnarie $Soze off té&e periduygemer arar geonpeapedndhereto
nd ingcreasing.the serumhal £-1ife of the endog u
2$argewﬁ§5 Surd™® éﬁﬁﬁq%ﬁ%lP%,%ﬁég rﬁﬁ%ﬁ%%uggtggge%ﬁSter
200MpoyAR netah Nselsbechi ot ®gittRl agiivédy whemdiandcly be
the ligand (e.qg., Is active in a conplex consistin%_of,
2Bj ganélebREMEAEHgENOE EaRGEL L6 pounth™ bl ¥anach Joint
rodu eflcl t or: { C / qr e d
Zgi agn%gt %%pu%%%@e%ﬁ%%l %{'gn&,st a@%g?g&cli bvevgeﬁe%eipn?smlon
26an i pensase tichelamrumngal fhe i Pesdfiam ehdegehogsgment of
t arget  conpound hy, for ex l e, reducing the. rate of
281 ear 5HEe SFERIRY eh@bgﬁPa é??egﬁnpﬁgﬁd.%Pﬁ s 4$%§ent
o5l t uatkgRentBe anount of endogenous target conpound in
a subject (e.g., in the systemc circulation) can
Z8ncrease to a anount that is greater than the anopunt
or ma present in a subje ng .t LLACr eas :
zgrmunw%fl eeﬁgglgenhaosﬂcsert aar%!ét figlirdgngscgﬁvggéd%ce@&nputerlsed
enef behalrot hernapeit igerefdectise t havemert nahdpraaduae sy the
| ower or normal anount sof endogenous target conpound.
34 | | gBRETERAPTCORPr | KRS a BY PRPREL ARG bt Y FEgUhEg solenoid
i ndi g, gaect Lol Ly Lor cAodeshE£dssndlonenousolaEgelos  the
compound can bi nd the en ogenous target conmpound and
i ncrease the bioavailability of the endogenous target
conpound i ndependent of any change is the in vivo
hal f-1ife of the endogenous target conpound, or of any
change in the anmount of the endogenous target conpound
in a subject. For exanple, a ligand may bi nd an
endogenous target conpound that has benefici al
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target conpound. For exanple, a ligand that binds an

endogenous target conpound and increases the half-life
w@booslss7ehdogenous target conmpound w I | gener aPCTGBRG05/004328

alter the activity of an endogenous target compound in

the assay in conparison to the activity of the

endogenous target conpound in the sanme assay but

wi thout ligand. Ligands (e.g., dAbs) that bind a

desi rgdnepdogeneuUsot-ar gehveonPAtntyy SUCh @srded®Geplf or

protein, a soluble agonist (e.g., a cytokine), or an

énzyneropatrtdonadt Binminthe aefing sﬁ¥§(ﬁ0@¢@Mt of the

ndogen .tar n a ' ifi ' :

it B e ebRo g S Poe RSP E e  TARRY i s Phine

noi et wBent hatsutdde i@nti ndinngreamdre: f orhas endefenous place.

target _conpound or collections of such noieties

e.g.,

a IibﬁéﬁytépnﬂépéFﬁﬁHﬁg E%ﬂ_ﬁ@sﬂﬁ%%n%@iV?%YsG%Fa@W?unt
gonpetibi o AsRaY ddt Wakah ridi ngh0f san, BRLEgRRYESent of
bi ndi ng partner (e.g., natural 1igand, substrate,

¢of actbe) mbeteheasmndogenous target conmpound is

gssessed in the presence of the ligand or noiety (or

ol l ection of ligands or noieties) being screened. No
subst aaktBkckeddstt 601 ( &y setdhipRiotiiar) EBskberdi £gd ofmore
t he endogenous bi nding partner to the endogenous

1Par geBceBmpEENFIEITRY vE Lt IIE sEl 288l &Fomtor arm and

1%”0“ CBES%%_H'%ata therd i gand; ef o A NG SEELEBED for the
oes hot bind the active site of the endogenous target

12onpoapdrakamy stotwablee , asday sidedr foor @@ming di gamg®rs in

nd noieties that caonprise a bi.nding site for .an

1 ndogBRttis DREGE Bonpotinds MRUdH LASo8N, L, 1eads to @
1neceptensitemdnt EWrOKiiNe HPCLRY 068hedl @Mda tha@lQr devices
receptors), and soluble agonists (e.g., cytokines,
lehenpkiifB3n gr dlch f &R LHAToNned)Mar e wel ITknokyb-sea
Ln th ;L L.t onal Ly, %gggyd j-on a
lFoutiﬁgﬁgagggggt%’scggé% é%f ecff%ﬂé 8$§§g%%3u%§§dth%g be
lg@ont apmot@Gtied 10Bomr it e amnbemmenthusn swhlich the arm

creening activity is within the ordinary skill in th
157t aRRoTe 6 RonCPRRI €Y BdensTite DPTURIRE Dy HoSFens
1bn theank. fHOr iexAdt eanyheovakl Al & 'nﬁiei\%ﬁl @$ed arm

i n WO 03002609, 2004101790, WO 2005035572, .
29004061626 i OMPOE468030 €9 £ IWDAB0040588 21, 9NR DU0 467G cases

240435652 VS V068067 WO GTAD 10 0D URua5een b merous
203053631 WO GF05404E,  AND OG5 DFt M PBO4015426, ndBds to

2004041862, WD 2004041863, Vw)ég04041865, WQ )
23004082551, EAABB0 B54U 858 Hn 2 BP1 932 53T Uean Tfexing of the

zgcree?gqnftgr Lhe@bi lddy phedkigk @ g8Si EGERENdAGERRYS and

target conmpound with out binding to the active site in
25 sui tablreasespethei orrmaskewi thendi sepesuref ofmaintenance

ariabl e damains, their se nces an t hod f .
zérodugFPSﬁ and sel e gﬁbnE?%&$%8Ef6¥%%%¥ﬁg gg%ﬁ%%htgyplcaly
2are bekpuiexpl i€hd | sencof paydaradlby rederenealkesei which
to provide the skilled addressee w th_exanpl es _of
2Rvi et PES t hdtoUfave KBRNRAEVR) si 2@ f or L§ASenddGEfdiggt  to
23 0L CRTRAURA bAr 486, |dhd NerypvenbhoBe s Thaikkgandsa in

can increase the half-Tife of the endogenous targets
300 whbehgt-heygbisgdeimscr ease t he anmount of endogenous
targets to which they bind in a subject (e.g., the
ystem ¢ anmount, the anpunt at a desire site or
| ocation), and/or increase the bioavailability of the
endogenous targets to which they bind. A ligand can
increase the half-life of an endogenous target
conpound to which it binds by, for exanple, by binding
t he endogenous target conpound and thereby increasing
t he hydrodynam c size of the endogenous target
conmpound, by binding and stabilizing the endogenous
target conpound, or by binding and slow ng the rate of
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bi nd the endogenous |igand of the receptor wth higher

avidity that a single receptor chain. In a specific
wepdvenisaresit , the |igand conprises two or nore POI/6BR@S/004328

(dAbs) that have binding specificity for soluble TNFR

but do not bind the active site (the active site of

soluble TNFRI is contained within Domains 2 and 3).

Such a ligand can bind two or nore sol ubl e TNFR

chai t O] QLM & Sﬁ{élbﬂ)f,‘eggﬁﬂ i OB oh! LBBLe BFHOOHB! the

or nultinmer, that has T nproved binding activity toward

its trelmﬂbxiitga@md %NﬁplduetYoOﬁndﬂaasbdnavbdmgyCOntr01

shoul d so be, appreciated that the half- iﬁ of sucg

R solUpt e“’rl\nfﬁafg © tPERBFSC% i%%ﬁe * &u FOHtrOl

Mhi chi hasr gadarger iy of SEypait s zeol hs?\jrstaetﬁl ngl e

sol ubl e TNFRI chain, may al so be extended relative to

2 single TNFRI . As a result, such a ligand can

4 P oye. 40 h%tggeﬁet Lt ebpSehuble s INGRbvi dea

and |nprove T hera Ic efficacy. For exanpl e
Buch a.ébgaﬂdlcaﬁst@mrﬁae aheaetituhayedfmanhpbﬂetor arm,

TNFRI by a factor of at |east about_ 10, % east, about £
800, BRE|BARIPEHRWRT 12900787187 FeasPoibobPrES, 686reﬁF °
one exadphénOf die epbedidentystehi J8dfbihading S &8 master
di mer of a dAb that binds Donain 1 of nouse TNFR is
lUused tongepbhet rapecehae [togased Liosae i Hericat least three
imerization o F 'c .0
ol ust e ren S Bore il gre e MRE QR Sk Atk Phoans for
lﬂddeddé@eﬁrﬂlﬁﬁﬁ@y tont arant g dﬂ.lrmn)vl\dﬁ@ltceldfs tlhllﬂarmrmaster
TNF and sol ubl e mouse TNER Sol ubl e_npbuse TNFR
1% onpet @R e hlBtinkm TRER! SATERBLWRCESRALFETEEE B.ﬁ&gﬁse of
560 hupRo ANE. oEnechd 9aRg 5! tﬂtatb§ peheef oot hatans
i nds Domain I of nouse TNFR Dbinds two sol ubl e nouse
1TNFR fehai aontte ¥lomy a ardwesd iIPNFRPEdi Wee tetinwlatdse arm

ch nore effective. in N hibiting th fe .
L eREEeRy, Chor LekEmsite e £F s EhonBtliBlndp arm
17an benredusedsfsonut he nanemvLArceadgeriest b€ freedom is
giconnlar range éabout 10 or about 100 or about éOOO
ol d PEEREFFeATaby tPnEBRIGTEFBNCEF MAVEMSHfandt t RRe master
19 1101ICES CLBE ézatﬁogaetl 80k uRL eodNEBL1 1 AdW RS Alkly@Be of
| i gands i nduce dinerization (or trinerization
20r oIfgeeﬂomzbfonmeomasobubaeore@eptor chains to
fatients may cause the clustering and activation of
ransnmenbrane forns of certain receptors that are
2eXpressedcoablihesgell asuntage. cener aelytecdnyf freedom of
non-desired effect of such activation (e.g, activation
23f i nhbReMeBLPY)akPr| aFE Wuhlvale iat chbapatri EWR P§ eheivot
Lcllnpr oyed. Db Qdﬂfgﬁa{:fgﬁéﬂ.ogxﬁgdaﬁéf QXanLa%QSnal axis.
i merrZed sol ublle recept or hbnet ess desired
2bhe interaction of a dineri2|ng, trlner|2|ng or

ol i goneri zin the transpenbrane formo
2PeceptBr %aﬁ%ﬁg%i éﬁﬁ@@HE ?mﬂ@ﬁ?@ﬁ ﬁ@ntrOller
2471 gangdofy rhaegea%@l i tér‘aygﬁpétﬁ/é@m fagiee asadl@schbhbedy a

herein. For exanple, the ligand can be formatted to
28nc|uﬁéuaaPEEynﬁﬁeﬁvﬂ®rS%ﬁ%@@tﬁa}mtﬁrﬁén@%ﬁéﬁélhg joints,
I et uch as t [ r
ol ypésfz dej?lhtt en aﬁ%és lﬂ%{’?%al %Hpng\g}k\%%s?bl.hg.l?Ba % a
3dAb t hatinbi kthe s@mipEldnor Hrm Astisdomashereammudiargng at
dAbs that bind TNER PEGyIatlon of the dAbs
3dr amaiPEEL tfhefsaué@ar@ﬁé i Ifrepdem CoE LERP S inghits said
NFRl _acti y S
30 of Pot Rt he8bi [Py F he Rbe D f TR T or

a receptor binding assay that approxi mates the

conditions for binding to soluble TNFR in vivo. These

results indicate that PEGyl ati ng dAbs and |i gands that

conprise two or nore dAbs inproves selectivity of the
dAbs for sol uble receptor over the transnenbrane form

of the receptor Sone endogenous target conpounds

N g o .



Thr Gy Leu H's Cys Val Ay Asp Thr Tyr (SEQ I D NO 37)

DR4 Ala Thr He Lys Leu Hs Asp G n Ser He Ay Thr
W@Rwe/a138Trp G u His Ser Pro Leu Gy Gu Leu (BGI/BBR005/004328

Pro Gy Ser Hs Arg (SEQ ID NG 38) In sone

enbodi nents, the ligand conprises an noiety that has a

bi nding site with binding speci&icity for an

endogenous target conmpound which is a PLAD, such as a

PLAD o TNERL, TNRRRZ, [6Fembdt PRoFCDEBe CRBQ:ebD24rm  can

HVEM Ox40, DR4 or other TNF receptor superfamly

henber@pbxcatwarmmmemt a oBLAbhgomadnipThetoar igme. of The

?NEEAD %"HR'fn cd t{:%’:ﬁ:brgi(n%ljhge %&fge é@ Q@E%\t of the

@X40,m@£t£R4,cdﬂt&rcﬂllrexon@noreamf edameReiaei dseglascdenty a

del eted, inserted or substituted, but that_retains the

Bbi || €99F82bi A8 t $TEFEIOFor PEs pdrith N PLEPIGREGRFRATM  May
FR2 T bR TCD4 EM 4

%R4 eﬁglrr? ér;o ac% [ e%%%%?ggogg vaé%/antthgf_(A%n%%Err%$n e

an coupresponadm&gl aro ok aoimastofabbbe Itamigntiafupus arm,
m no aci ds,_at | east, abo 15 c t| uous am no aco(%s the

t | 35T abotRT 20° Tt Yuo Hefds POt 1iedst

gbout s2§meRns | B@Olt%earﬁlé@ce%ﬂﬁﬁn ah lcaagterahote 39F a the
contiguous am no acids, at |east about 35 contiguous

18ni nol@éntls angr AMIEHSY ABRAES 46 OForta YLAT I nbhe rate
cids_th h £S a S e
L noc kv et 8o TR A AR Mo b OonaRr bEogem witn
1PLAD oéspdERl ,tdTNeR2, B&EAS:heéd bR Glézt@:rnﬁﬁiéo tB2ate of
HVEM OXx40, DR4 i addition, or ive t he
Lni nomﬁ‘é?lae%qu?énc Of mﬁ%%ﬂ A PR % %&1 jca/ai‘ﬁ"‘tbeogt the
1heastmé§eé£ 86%0 ra /ﬁ)lL@é%ln@b&)U%o%% okeast ARAUHUIRYDr.
| east about 919% at | east about 92% at | east about

153% at Ieast about 94% at | east about 95% at | east

bout | ea bo e out %ﬁ?/ :

gt Ieas? % QQ%W%enﬁalgﬁf‘%‘ e g?lngﬁggacic Pidls  a
1Sequeﬂ¢6f9fe1t1h§3at‘0fr eéspondif AgrhAbateng. thléLABsatlon data
TNFRI , TNFR2, FAS, LT bR CD40, CD30, CD27, %I\/
18x40, EBPMDR4IE  PPGARAS™ heER T SIS bitRdi M FroiErsy the
1bhat bBascachi niinghsid €of Oknan seRERGRROUSE t Bh8Chaster arm
conpound that is a PLAD or PLAD variant, can be
2for maebedtasagbsdaimed derdian. maﬂ@tenéxaml eorespogadany to
,gan be a dj | rer %E nggngrufgk | e of a PLAD or PLAD

ari aﬁltjonr1 F on pr oterfi conprl Sing a PLAD or PLAD
2gari ant andahalf-llfe extending noiety (e.g., a

noi et ¥§t hat has a bi ndi n% site for serum al bum n or

2ReonatEPTEEAPER et ) CORLHRAISYHR™ c dMEReE (GRFises a
opore B!’cﬁ‘Pa@Ft?LAvaalﬁi/éPé@h(@ Bot D -di TS Shted on the
triners tinmers) can bind two or nore sol uble

25eceptnan1phbahert dtOf oroveotlue| mandpepedordiimergach of its

| h bed h
oL R o L LELE W eheas fesgibed heLent 1ot

250l ubketge8pt OrLaRAGNES §on1|i1éc’§@BBeC| resimstancesurseh of
| igand may bind sol uble receptor and al so bind the )
Zﬁransﬁéﬁﬁﬁaﬁésﬁ@rnhﬁﬂrﬁﬁélﬁecgg B eXpteskeddiaHe rate

el | ce pLf d e [ I dig
golubﬁéipgée P%rcggikbg Pegﬁgv%§h§ or%ﬁt?ﬁ% ?%Elng and
3b|gandlbelhgveﬂa&hégearhyUledyaau(yaﬂvms t@rcenanpﬂethe
using a PEG npiety, or other alg life extendin .
3koi et §258 de&¥cri BRUCRERE n.°8 n pAfti AP i nents, 1B
the ligand conprises a PLAD (e.g., PLAD of TNFR,

TNFR2, FAS, LT bR, CD40, CD30, CD27, HVEM Ox40, or

DR4) orPLAD variant and a half-1life extending noiety,

such as a PEG noiety or a dAb that binds serum al bum n

or neonatal Fc receptor. Preferably, a ligand that

i nduce dinerization (or trinerization or

ol i gomeri ztion) of soluble receptor chains does not
substantlally agonlze ceII surface or transnenbrane

Y a1 e o T Y T T T S



The extracellular region of TNFRI conprises a thirteen

am no acid am noterm nal segnent (am no acids 1-13 of
WEEQeNES7BED 2 (human); am no acids 1-13 of SEQ ACI/N82ehs5/004328

(rmouse)), Domain 1 (amino acids 14-53 of SEQID NGO 2

(human); am no acids 14-53 of SEQ ID NGO 4 (nouse)),

Domain 2 (am no acids 54-97 of 9SEQ ID NO 2 (human);

am no acids 54-97 of SEQID NO 4 (nouse)), Domain 3

{ am no-ged.ds; 38- 138 RE %&i&ﬁ@a %aé@uﬂﬁnﬂaovéﬂbﬂg of the

acid 98-138 of SEQ ID NO 4 (nouse)), and Domain

1 am mnesidscddd=dblenf SEQ ID NO 2 (human);

fninoacids 139-167 of SEQ ID NO 4 (nouse)) which is

ol l owed by a nenbraneproxi mal region (am no acids

A4 68- 187 of m@E@eED Nebn 2rd Ten) maaM nonatiuds 168ardB83 for

SEQ ID NGO 4 (nouse)). (See, Banner et al, Cell 73(3)

231- 495l qagom L andes ot Ge g eENgl CONEEPL BEpR§ to permit

oungagfgand (?ﬁFggﬂgNE%f%eﬁ?ggﬁﬂg?gg%ggnR@ﬁﬂﬁqﬂgchqulng

A31- 4dEr (499X dInJ heoexteraced f utlae megionl afod NER .

glso contains a region referred to as the pre-1ligand
i nding assenbly donmain or PLAD donmain (am no acids

4-53 pf e REQI R N@he? fhbHiBA) atad normcinds 1283 1das¥Qfour
ID NO 4 (rmouse)) (The Governnent of the USA, WO

101/ 58853redengfetf redomat uFR RediesFRET @b embodiment the
0.1 2 ) TNERI h f rf-a

l%f céﬁ%é #ﬁi%%%% %%ﬁoéaﬁ ggpgé%%gé §ﬁ§t&§§%§%§eéf £3€8don

1Ppr ot ecdyst 5s Dig TNFRIshoulDefai frad, or ai sidelder pltch an

menbr ane- proxi mal regi on (am no acids 168-18
13D NE1oowW gt ol acf d OE%%]SI?LS%OBF C5PBy EP Nélsg) FSE and a

1 Broduge; e sphbteohor mnef nENFRl: Sehtbbel dNFROMpeL3iAg an
the capacity to bind TNFa, and thereby functions as an
léndog@nbusul®h$@|mést@f e deniivia yalof lgaFa. fiKMesgpgrees

nbodi gan no t

§o| ubfe T?L\Iﬁﬁfegggn aoqr Agtl nsnr?é%brlgaﬁé T%\ﬁgﬁlgﬁg yau,
17nhi bihodNker i pluead @mst/qelpmmfaﬂd\uzﬂbr@mmhmcathon of

surface, which precedes signal transduction through

18he rE@%p@%?lp%ﬁ?tQBta¥%hlblt bi nding of TNFa to
1yransmenbrane TNFRI and soluble TNFRI . In particul ar

enbodi nents, the ligand or dAb nononer does not
ZDnhibThetrmDﬂ@#blﬂr&ﬁsﬂgmacpreﬁeyabﬂysoiu@l@d%ﬁuimeans for

£ INER _but h .
28] Gnat PG Gt 1Rt Yoo ek 0L Al GENAChr mARbEgRbAge too?

29f thpsotypedcat bandiltgnml nehdoro Pomeien defpINERbr  arm.
Such a ligand or dAb nononer. can bind squbIe TNFRI

28nd t PaRSHERBFANEDENAIPaDUE Odo &P HOTOF % Eheheperation

%NF bbfd' @193 agh} %H:y i § gltl%.%rll’{%r%ei INERl controls the
cordln y, Ssut 1 gan can be adn1n|stered

26or ewamptexo&aisxtﬁndfthhehamiaipmkﬁtwrsarmble'ﬂNENmeans

to_enhance the hindi tthITNFRI
2B cor Bhgl St T Gt | PCSucHP T YEHE or Saab MohomsIect

20 a peAtphl1hpinged ddwr eokngan xkﬂ@i@@ss raftdtexpl Oidf  the
t he endogenous regul atory pathways that inhibit the

28ct i vinepipplakpr sGFfﬁlac@aYNFRmeérlslehelaapél}Plgée joystick
ur po her I QY :
g n1|§§ﬁ?tg é %héﬁg%%'nononers Fﬁ H%SE%£ ﬁﬁ)lr%\6 %%&mlt
90|ubbﬁerhaﬁﬂédrSpbhhtdﬁnﬂ@f thhi hektbirndirng of
endogenous |igands to soluble receptors.In nore
3éarticular enbodi nents, the ligand conprises a dAb
that binds Domain 1 of TNFR and conpetes with
TAR2Zm 21- 23 for binding to nouse TNFR or conpetes
with TAR2h-205 for binding to human TNFR . hi nore
particul ar enbodi nents, the ligand is a diner of such
a dAb and, if desired, further conprises a PEG noiety.
hi certain enbodi nents, the ligand or dAb nononer is
substantially resistant to aggregation. For exanple,
|n some enbodlnents Iess than about 109@ | ess than

1 . ~n 7 o " 1. . ~nNn 7 o " 1 . - g o



If the nelting tenperature (Tm of the |igand or dAb
nmononer i s known, the solution can be heated to about

wo enedsgsees bel ow the Tm (Tm 10) and f ol di ngaBCEEB2@35/004328
by ellipticity or fluorescence (e.g., far-Uv CD scan
from200 nmto 250 nm fixed wavel ength CD at 235 nm
or 225 nm tryptophan fluorescéamt em ssion spectra at
300 to 450 nn1mﬁth excitation at 298 nm to provide
100% E6haih¥e s shihgand o dABCAPPROIELysTRE according
solution 1Is then eated t0o at |east ten degrees above
Im ( Thel0hei prpsedsét énwened oinnc bemsdt ©1( @ gelocity master
ncrea of ab to about. 1 degr.ee and
éllip?iéV?y o?enge?%%%e%ce Te Gt er %é% at® eadlfsitional
iuncr epenhtidASRipt hes! iwarnd ofcddbaBRNar®mitt Sl f efidsledbeen
by cooling to at |least Tm 10 i n_predeterm ned .
Bncr eABBRS aneP el 19t | BFEGtoEaflyor eke@htel St bF AfAed  1n
t ea n f th t gﬁ@f urg, he
ﬁlganégekgg%gﬂﬁnﬁgﬁ%r %se%ot&%%ggm € @%Iutl%%IEan The
be untohdedlbyybhemeaenbaﬂhmgh@ﬂndh¢tgnanaﬂununWHﬁtnqm is

about 1000C and t hen ref ol ded by |ncrenen coolin
B0 nt afeast L LY tiP* 9 5GESHHF :81F i (1158 ¢ § Nl aa &R0 dMron

bl uorgseenge at eash hesééag dﬁ@glgp@ﬂll NGO S BMEMNYopsS are
determ ned. The data obtained can be plotted to
l@rodu@éeaﬁnﬁnfoldfhgscu¢@% ardea eEfeFdi Rf cuisROVine  any
1\_AL'hI Ch ?1!1%2 S_leslﬁte":s‘rcc oé JahScE LOIILHI rfgae%ra\(ﬁ{' stems
the ré&lé nmount of te old% pro ei n recover ed.

1ki gandnér idAnipnaneri teah tonpessenaaybguithablfdnite delay
i_mmunogl obul i n vari abl e donai n, and efera

bl

1§onprFEQ@rénﬁunaﬁnvaﬁWHﬁqéfdonﬁln o? Q%rléﬁ¥@3%ﬂﬁﬁﬁ§?ons
1ghat co@pEhges @Hﬂ@ﬁ franmeywy K 1se@i1aRs Rbr§eELBIB and is
enbodi ents, the dAb nononmer conprises a universa
lﬁranem@eﬁenasldegéﬁlBebsﬁér@ﬁnlpvﬂ@t@ﬁl$§ﬁ§§ms

framework can be a VL framework (VI or VK) , such as a
¥r amewor k t hat conprises the framework am no acid
1gequenaes ercated hycddeiinmantger mhiene pRiglen tDPKvention
DPK3, DPK4, DPK5, DPK6, DPK7, DPK8, DPK9, DPKI O,
18pK12PTEPKESS (GG, TPRIGICOPRES QFHGIFe ppRoprol of the
1@PK21maQE§%%atQ@K2§rm DRita4.e DBKZe, £ %rs Df”élqz.gble and
I mmunogl obul I n gene segnent. |f desired,
2f0r anmeweslk tanmpuntthén asnbamgebam@eswﬁaﬁmﬁork an1no
5 ci d sequence encoded by the human germine Jkl , JK2,

K3, JK4, or JK5 inmunogl obulin gene segnent. hi other
2enmbodiape dnfoddignatiti VEF sahefl ek Cavedei en ill now be

framewor k, such as a franmework that conprlses t he
2r ameREERTARERD ati BN sedifiRIE@R@cod@d bylEhe aRFRIFPANYING

erm.i 7 ._DP9, DPl O DP31, DP33, DP38,
%%P45,d%%22565P25;W%E§§[ DP50, DP51, DP53, DP54, DP65,
2BP66, DP67, DP68 or DP69 innunoglobulin gene segment.
|4 desi.red, the VH franework caﬁ furthe conqglsest@e L eal
% amewo PRI SN act d SeciBhtReE &38edvﬁﬁwth8 hurfan “YPtca
ger M igae i didh a tdi ardtBasd s cliddaa dpvand JH6

i mmunogl obul i n gene segnent In partlcular
28nbodi ments, the dAb nononer |igand conprises the DPK9

A TRk O HpE MY SEL 85169 L AR master

IONONMBEMC &drCAFY ivdeh arbianboiinsdrite dOrele ganertr@l system
| igand,  such as protein A protein L and protein G In
Hert aich eRBoBTRSRE, IPNELFAS oNoMer conprises one or
re framework regions conprising an am no acid
sequence that is the sane as the anmino acid sequence
of a correspondi ng framework regi on encoded by a human
gernl i ne anti body gene segnent, or the am no acid
sequences of one or nore of said framework regions
coll ectively conprise up to 5 amno acid differences
relative to the am no acid sequence of said
correspondlng franemork reglon encoded by a human
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nouse tobacco snoke nodel of chronic obstructive
pul nronary di sease (COPD). (See, Wight and Churg,
wCh@sn567392: 301- 306 (2002), G oneberg, DA et aPCT/GB2005/004328
Respiratory Research 5:18 (2004), CoffmanRL et al, J.
Exp. Med. 20i (12):1875- 1879 (2001), Van Scott, MR et
al, J. App. Physiol. P5:1433-1444 (2004)). hi further
enbodi ments, the ligand of dAb nonomer are efficacious
n a I | 5 of; sty sg B R etz abontrol
Y r1:ladrﬂul\/“!t;% ggldsﬁlz) AR (%%%HVan slgof?t, VR
ot alsstteIApmcd@hyBsmm t9( ;r14380b044nep2004§ ) ,the present
gulnnngﬁg fibrosis (e.g., Venkatesan, N et al., Lung
87: TSWENBYY (2004), systenic |upus erythemat osus
4 SLE) (Knight et al. (1978) J. Exp Med., 147: 1653,
Rei nersten et al. (1978) New Eng. J. Med., 299: 5151 i
BryastAeni 3hgwavi s1( LFAESEEomZet gﬁma(fgg%gegﬂvarm 0 is

o, Febeo T RreEa w BACLLEES LRI B Hnel fgfdputatos

Nat ursgrm 331 Khéhin atmythEdistliasre( Marmon efThal .mgsit980)agm 10

Exp. Med., 152: 1115), lnsu# ge endenE dg@ g% 4

el | 1128 &1 BB KanadahaCBaRrY FTg8%Y ogtls ®

27 143) . 1. and-thenFARa0dg) ofoimdd i pleasc! erasits (ﬁeethe
Pat erson (1986) Textbook ofl nmmunopat hol ogy, M scher et
1@h, ewsster umenand StqUeFROINEWYorde pp. JPAg19f the

Farlin. et,a 7 9: 4 t oh

L TSI 8 e 106 2505 th refaprBieRE.Oh ehe
1bi gar@n@@dﬂpﬁénﬁondﬁeermeeecmmm n t&mquamasstgrof aamh 10
| east about 0.5 ng/L when_expressed in E. coli or in

1P chi GOBPEEFRE (8. gbaS© padt or P) . URPSGt h&FMpr SFSFFERG 30

1@”’0‘3%{%‘&51 1%h8t9£@h8@n98'9£hé8b§§@f ebedolrn rd tauarhi Bbout
of at” | east out 0.75 , | east about 1 ny/L, at

15eastaab@@ﬂlﬁany$lamtakeasﬂkab@@@ 8 mmqpldﬁrlea§@h axis

bout_ 10 ng | east abo / S
180 Ly a0 T eat: SAbRatoaoPLE AF PRRBrdEdup dotia o
179/ L, tré Lpepek abautedheny/ BD &brleasht&bnuhbé&tW@hLelbow
at | east about 45 ng/L, or at |east about 50

18t | eRbECRDBHES160. ng/ EeCOPdaforeasy é@@ﬂl@nﬁo%%ngf/"&atably

gr atmeﬁﬁﬁédagﬂuﬁzhéoglggél-foQ(ea%h hpagkopowt #H0 rotation
L, or at |east about O ng/L, or at | east about

2600 ngbbutos ébrbea&trabeunOﬁOOrngb&l exigt O’ e@@@-a wrist

S bout SPARERInGR BxppEaliy” ERtReCao Yoyt gl Yorearm

2§peC|§égﬁ1@nﬂ 5 Rorpagierdison dowt h&rwmef_ep&edh axis E’.
enbodi ments, thedAb nononer is secreted in a quantlt% ey

2éf at Epglspfabbet PLvRg BRco ratatdeselapa@s 1By/B’ &'
east _ab t t ut,7
I4east gbgﬁie W& aq:ng %c% %%@p(gb%%télg g%ég g?t meozz{setnmnt
2about (208. ng/bountatoﬁeahe mboapulagbk, aam.| east about
300 ng/L to at |east about 1 g/L, at |east about 400
2ﬁg/L to at | east about 1 g/L, at |east about 500 ng/L
2t70 at Th@aSWrQQQUt sb@hbntat cbeast apout -8/ Lat® ato is
| east about 1 g/L, at |east about 700 ng/L to at | east .
28bout piogﬁdedamtélasﬁuletﬁmﬁ e@@tnﬁ@l Lnegngt fogastordautl 1ng
g/L rat 00, abaut
g/L ﬁﬁ?n 8% sse |n1E§ co | % Rgnﬁéuiﬁ§§h gg%é of the
30e. 9. maﬁlpaib(tblrs)armAlabb@lﬂ:glthd h:e;d:u gm‘h:(dﬁlanrdﬂd/&)us F and
nononer s descri bed herein can be secretable when

3dxprefesd FeRECOEBINT o iEn ‘Iﬁ?%ﬁ?%l%e@ festiig. gawsp of the
asto t r ed using any suitable

3% thogbﬁéﬁghQ%élgagﬁﬁgﬁacggﬁgnlcal nmet hods or

bi ol ogi cal productlon met hods that do not enploy E.

coli or Pichia species. In sone enbodi nents, the

ligand is an anti body that has binding specificity for

an endogenous target conpound or an anti gen-bi ndi ng

fragment thereof, such as an Fab fragnment, Fab’

fragnent F(ab ) 2 fragnent or Fv fragnent (e g.,
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The | evel or anmpbunt of endogenous target conpound can
i ncrease followi ng adm nistration of a |ligand, as
walemensdiagl herein, for exanple, due to the |igeeiti&€B2005/004328
hal flife increasing effect. For exanple, the level or
amount of endogenous target ligand (e.g., in serum 1
hour, or 2 hours, or 3 hours, aoe 4 hours, or 5 hours,
or 6 hours, or 7 hours, or 8 hours, or 9 hours, or 10
ours, or 11 hours, or 12 hours, or 1 day after
adm nistration of a ligand of the invention can be
2ncr edlsedobyla bahEDrd@Bi@mSIGHSUWHbD@H ars, aaE E@aéﬁaged
bout _ 2, | east abo east ut 4
poutdebeifingadt SRSuFvaB, PR g e8RS o
heastbébongn&%llé& | easprabeut abRG, akyl easlveabadfferent
1,000, at |east about 5,000, at |east about 10, 000, at
Eeastaéb@@geE@nGQOW%Wla@OF@aéﬁfab%%$ teyrsse of freedom
%ncreg&g lrﬁé’ Sl a%?l OfmSPeeW&?@é{@l5ﬁéﬂetax1s of
conpoun be readily de fecled using any suitab
met holdovEménexanpl eddatsont abd e sanplestead. ofserqutnary or
can be obtain prior to adm nistration of the |igand
and aP1v¥AE24r2HBPe time points after administration,
gnd the I evel or anpunt of endogenous target conpound
In the sanples can be determ ned using any suitable
1fet hod. p@ﬁehmmmﬂ&@nﬁﬂrbelnf@heeﬁéﬁwleDfaasamﬂaﬁﬁypmeterr
|00d% Se%ov1degr% Q&Rﬁ?a 01nglgf %%ﬂ?%&ég?é%uégm 1, the
r onch®aPvesl ar Iavage nena
12nb0dbﬁept15 dﬂWetl‘ﬁéTDéat:horpdsﬁVﬁloersémgaﬂdblel’ir@ucﬂ’eda to a

nple is increased, relative to the anmount | eve

18ef or EOFRBLEFgARR i §e8dATAVSECePdd "IFRE AP fegna control
me' at g3 haw%%rofth% | gansh COMPF | $ERIcBnAPLEY ¥rt DA which

has a blndlng site for an endogenous target conpound
1bor the rtam;tacoutEObJB et clameno L f gihe nopragihgtehe arm
gloaval Iltg Qald endogenous target conmpound in a

ubj e8F T ament can be administered to a
15ubj ect to i ncrease bioavailability of an endogenous

target conmpound systemically, or at a desired site of
18cti oft pPesgltliont sgrsivre e FhR | R gRAGSIS IPBCARK yMaY be
18dm ni,SLar gd) eaEﬁHSfﬁm’B@ tﬂeI hgapd,maymbi nd an
endogenous target conpound that has benefi ci al

2activity in the systemic circulation but is rapidly

istributed into the tissues r cleare o - I o
zgteroFg opaﬁéﬁFi@EWuﬁ¢mB§?Yl fad & &% %ﬁ%u%%ﬁgybﬁntultlve
2di str Mt i@y yore£hea apset rSUChndelFgaad fean dhcpagator .

bi oavai l ability of the endogenous target compound in
2Bhe s}ieWerrE  c MPEGEAL iFdmsieaee t el peheenc Sail tabl pyilty the

f th doggno Lget (oF:10R Th

2%enef 8S§| %89 %%Sgﬁéggbegggagaegfect |§§W&Cg§n ©

2bncr easasrbhie dyosami baliolridtiyigof tan témllogeasastt amgemntion

conpound at a desired site recruitin he . .
zéngggBﬁSW%t§aF &t UES % Hﬁ%tfﬁéﬁ'gifﬁgfﬁﬁwﬂbiﬁhﬁagure 2

23 | i gagpd @d&{@fdlslagman%&qla%ISIAﬁnf@f amiesty8d shown in
endogenous target conpound can be l|ocally adm nistered

280 a papueet Ye. @ithest areepdringr mlleathenjpuipgor arm to
ocal m_Ni r gand c th
EndogBrous PR GRT dpbanny aRdsEsern: (CagartiEhyy means,
3@ndogeneus har gRitaoiiaitet® tdie skher Thositéon sensing
i ncreased | evel or anobunt of endpgenous target
3éonpo§ﬁ§C@§ﬁnB§Sprééeﬁt afiot heogiEeoR o peedieek from the
3?enefh3h§§ eLhect §.mFoL €% If% i n one enbodi nent,
he |1 gand conpri ses a noiety MAth a binding site f or
TGF beta isoform 3. Such a ligand can be locally
adm nistered to bind TGF beta isoform 3 and recruit
TG beta isoform3 to the site of | ocal
adm ni stration, and thus pronote woul d healing.
Generally, the ligand will increase bioavailability
(e g., |n t he systen1c C|rculat|on at a deS|red S|te
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The invention relates to a nethod for increasing the
hal f-1ife of an endogenous target conpound in a
WG apesd738 conpri sing adm ni stering to a subj eceCT/GBR@6M04328
t hereof an effective anount of a |ligand conprising a
noi ety that has a binding site with binding
specificity for said endogenous3target conpound. The
invention relates to a nethod for increasing the
Aanount of an endogenous target conmpound in a subject,
conprising admnistering to a subject in need thereof
an effaptitee anount ofa a kbichemdtéonpriklugteampbety of a
that has, a binding site with inding specific%tx fo% an
Sai d RHHTIETIUE t 7GRt CONpoUnd. SHREST nvBhtPoR 181 at 8s
4o a apthedidir dncErasppgséhe bheayeibabil Thy Ahsaar arm
endogenous target conpound in a subject, conprising
adni Nk &t @nidngcemprtenbj Be@ iareneedovhdedofafanan operator
ffective. a of [ d I~S§ I ety.t
ias as%?tnh‘i)rggfg(lst e v‘/\\ﬁ%tek1 %?%dimngﬂ%g{é% [ Cﬁ{/@f%ri’%aﬁghnted
Endogenous trogeR209npauedopdhetbnvesitdaion ellabesvdwl@ be
nmet hod for _increasing the activit e.g., .hindi .
%ctivﬁ”f‘Wl%‘?daﬂneﬁdocg‘é‘?ﬁ%et‘é?%%‘?yc%ﬁﬁguﬁﬁui at%]e ROV 18
gubj e&a%pl&fé'@,“ $hRg G St es 89l Sna 19ubj 8&ind NcBae@cted
thereof” an effective amount of a |igand conprising a
10wi etyot tlae RRE 22 ®ilndi &goeimeniga bl ons ol Hgk -
lfpecificity for said endogenous target conmpound. The
nvention relates to a nethod for treating a subject
1havi ndoRedéscase thad nsrdfenakbbe taortreat hentirdveh doy a
endogenous_target conpound in a,subject, cgnprisin%
1adm Pkeerihgrt o0h sOBPBEE i AChéRE t R¥Fsahlaf actuators,
ffect ; f |'c9§1§,0a0gm' ' i epyothaka on
l%as aéﬁyﬁ%?ggyg%?g ﬁ?iﬁ}bin i ng s%%%%??%??ggfo% gaid
1®ndogeheusahapgét toonpoumdandheonneetieidonte evaresbig gate
thod for increasi.ng t. half-1ife, hioavailabiljty
1or ac?Y@F??i%? aﬁoéﬁ%ﬁﬁ' od%a{%ﬁ%etmggﬁ%8§ndf§1 a'Yvalve
1¢0Nprishngoadm 0o st erhagvhova suhji€etdi 8oneed pherddied on
an effective anount of a Ii%and conprising a noiety

18hat KBS aRBVndi mi@de WittR bPndiFRIEHRei Prci Py SFomrised
1§aid ﬁ{}?gg?fﬁgsfﬁﬁ%%et(ﬁmqlﬂﬁdan vWaeLet Pi sabimpl iR cted
noi ety a as a bindng sité for an endogenous
200npotadai sesairdoéndodgehydsacbipoiduidy -a Apoenipnletor or
vari ant thereof, and rei aid ligand binds.said
2&ndog8hBys FH?beFOEBﬁgggﬁa gw db%szﬁﬁF”§%%£t%%??%?P§ the
2bnhi bi;h1t,Benast ety 3afo sedel endogsnDust aBhgebctuation of
conpound. The invention relates to a nethod for
2Bncr easichg vard akald - Fpke, YRlo@sai | 460 t fhef adtieRdsprent.
ng fO{__hgrge gr ngf etlté%twlﬁi%gc%ﬁ}t %l‘?ﬁé’i%ﬁl%i&ﬁng on the

conpri'sing admnirstéring to a subject 1n need thereof

28n ef fhaatiputaaopunrirnof i asél fandheomurtivsitnigpora meams ngf  the
noi ety that_has a binding site for a nmenher of _the TNFE

ZﬁecepﬁéplQHﬁ@FPﬁmQRﬂc%%%@%iﬁlgé?arlFﬁan 35 nak §§?d%nown

2femheyagh abie ThErbecepleensunesdambydandbeipes Hofth  the

substantially inhibit the activity of said nmenber of

28he TNRhezespt crdvapeadesi 9L aed ialdddity salawbi @efhg and

9 ieté t hat has.atbigdigg site for a nmenber of the TNF
ecep 8Fe385eW?éﬁiF? 'S pre-ligand assenbly domain

30PLAD) or a variant thereof. Therapeutic and

prophyl actic uses of |igands of the invention involve

3ihe adiienieamotion PO ikl ad@sor Big ed & RE change of

Lhvent.i Q_a ci pi ent - | S a Juyma

Bual - SRR aRE NI JRBRT i 8711 Ganad ra g, o 10 by

dual - specific anti body formats) bind to nultineric

antigen with great avidity. Dual- or Miltispecific

i gands can allow the cross-1linking of two antigens,

for exanple to produce high avidity dinmers, trimers or

mul timers of soluble receptors. Substantially pure

ligands of at |east 90 to 95% honpgeneity are
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ligands in protecting against or treating the disease

are avail able. Suitable animal nodel can be used, such
w@2g0obhss7avdel s di scl osed herein. The |igands oPCT/GB2005/004328

i nvention can be |yophilised for storage and

reconstituted in a suitable carrier prior to use. This

t echni que has been shown to beleffective with

conventional i nmunogl obulins and art-known

yophgl | L.on: ecnAsti L oR; [ ; m th

T R e

2he apvsitiatn| yephsbirsat icdn ablder evessstert utdmn cah,  thus

ead to varying degrees of antibody. activity |oss
%e. g.éﬁﬁﬂ“%&@%nggﬁnalfa?%ﬁﬁogﬁpo%%ﬁi ﬁ%, 1% ﬁmensc of each
anti bodigs tenthd -davec&F eaber achiawi ty t@ssSrdhapiygdl to
anti bodi es) and that use |evels may have to be
adj ustked upaRiBuleteapersat 81aThe ifposferbraller 200,
ontajpin e_pr n i g 0 c aiLq reefy £
fan bl aar s crRy ER8r bob, BRSPS D1 b196RR race
v her apeutio& cineeat nenfsrmbhnicert ai Basbér apeut i gaid control
appl i cations, .an adequate anount tq .acco i sh at
Peast SpEet altRnFhP @on?r%uﬁﬁ%%&rﬁr ngghl acf‘?%ﬁ"ls the
KillipPerOfiSQMB OIS VBRASAMNBD| eapar afEt’ls, @ Aove each
popul ation of selected cells is defined as a
10t her apeunt i cfl theehpréprivatdoser. sAayenegmnéedéd at Fate or
chieve this_dosage wl-l p t ' 0
1?he dP¥EY ep§REQﬁ%%%ﬁ%%rg$ gg%tgpoeatﬁg §§¥%%%%%§ %anthe
1bmunecsyséesndbiy genscabFythangesteema®m006.to 5.0
ng of ligand kil ogram of body weight, with doses of
18.05 to 2.0 nu/kg/ dose being more commonly used. For
1Rr ophyhact LgnaRpbicalih@ns i neQNRRS! t AN Gaptal NidG:ddi®nic
present |igands or cocktails thereof may al so be
1admi niesetkied measisni Vaerepy sichghttelabiwnshias agesweep the
revent, inhibit or delay onset of diseas e.0n, 1
lgustaFﬁt?eﬁ? Qqﬁy%%e%ﬁiéggeﬁcg, gP%FgrbrggéntE%curgi the
1phase}esdbeiski Itk cldmi gbasmeht| e ablke manipulator or
deternmi ne the aggropriate dosing interval to treat,
18uppr £33V8r SpFeventadi SasEr Yen P BRE agBRAT &EOsF Petween
1§NFR (8 O reduiigiid) £4S AP AT S ehtQe LhERments of the
suppress or prevent a chronic inflamuatory disease, it
2€an beeadnuhaster edrmud tand othhat i reguperdday, pewingg small
weekly, .once weekl once every two weeks,. once a
2font h8Gr S6REEbve P AT Hon e, it Bofoseigre: fgp 1 and
cexanpkes 8Bguttl@ahigild att@ngb@db180 My/Kehasakeutard0A 0 can
ng/ kg to about 80 no/ kg, about 1 / kg to about 80 .
2dy/ kgalapotre PR kged oWabBuUCOrT- 4Ry K§caaboltiP FHiKgvely
0 ab 1 0o/kgsto fbout 5 I kg
ngout%%%ﬁg%kggg%q%%ggggaﬁ ﬁg?fg?iég%ut 1 %g?ﬁgyto groups
28bout 030 myiko;s abotit lchmy/ kgahdpabewor20 aml kgapd/or  to

bout 1 [ K o about, 10_ng/ kg, about 10 kg to
2Bnout SHORGARG . Vanthiido FEFke PSRRI & moRgTeaEH AT
2%0 NOAkGwh @haleut el tTRIK hovakic b M) maAi@ilator arm
mg/ kg, about 3 ng/ kg, about 4 ng/kg, about 5 ny/kg,
28bout 16 tagekgblabslre maggekgarabsat b8 myrkgderpdut 9
2gg/kg or about 10 ng/kg. In particular enbodi nents,

he antagoni st of TNFR (e.g., ligand) is adm nistered
300 treadk, WHOPE eSedien e\vEnt the Chianter i at-manbat adrycludes
di sease once every two weeks or once a nonth at a dose

3¢f ab&@RLIOLngERESt & FbSPntre ligmey qEafLorakgutt ity object

S OngBis 0O, ] B et A0 s o

ng/ kg, about 7 ng/ kg, about 8 ng/ kg, about 9 ng/kg or
about 10 ng/kg.). The ligands can al so be

adm ni stered(e.g., systemcally or locally), for
exanpl e, at a dose of about 1 ng/day to about 10

ng/ day (e.g., 10 ng/day, 9 ng/day, 8 ng/day, 7 ng/day,
6 ng/day, 5 ng/day, 4 ng/day, 3 ng/day, 2 ng/day, or
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SCYA12, SCYA13, SCYAl1l4, SCYAl5, SCYAl6, SCYAl 7,
SCYA19, SCYA20, SCYA21, SCYA22, SCYA23, SCYA24, SCYA25,
WEABS,736ECYA27, SCYA28, SLC, SMC-CF, STCP-1, BQYBB2005/004328
SCYB2, SCYB3, SCYB4, SCYB5, SCYB6, SCYB7, SCYBS,
SCYB9, SCYB9B, SCYBI O, SCYBII, SCYB12, SCYB13, SCYB14,
SCYB15, SCYB16, SDF-1-al pha, SDB-1-beta, SR-PSOX,
SCYDI, SRPSOX, TARC, TCA-3, TCA-4, TDCF, TECK, TSC- I
TSG 8 CF CK- a,oody3h1 a,~ndP , “aws of
SG I?n%\ECEEl[ Slﬁotnat-t%ogﬁgkl ogeor?ous tlgr%etoioﬁgg%ndg
2ncl udeecebdny FThenubabkngnf aonsrel( @8FsFompsEseare simple
yt okines that sti ate the.proliferation of cifi .
| ur i b?%ﬁ?lg?eﬁW&gE#sC8?Efﬂégﬁgﬁerﬁ§?&6ﬁpiﬁfagﬁltgpdi n
@ anut pente- GSFeEiGRFhtl & shigedd i €at@roprebi/f evatirve the
effects on cells of the granulocyte I i neage.

Macr ophage OCSF QA TSRy P dfexi FpelforlébPrs Bf £he known
e oFofPRel & e PR e By e phar e ©”

tel | sroEpbibs adlsopeopnsrdeoedl a teSFths wElslplasanent of a
rowth factor, since it stinulates the proliferation

0 er §PREBEY SNBIGry-T4iHi A dni 190° T (S ebPold vheel,

pri maglby fhomdge8! kit odl, SGokneyn AsphubbitCShal rate

since it stinmulates stemcells to produce all forms of
1Renmat opoteel c wheldeby Siiet alsite endogehdtison apfefhe tool 1is
onmpounds i.n¢l ud ryt paigetin fE [
lgynt hesP28d %)9nfiﬁe%<clydgfé§ %ﬁ%el sofhgl%%refn%‘rey Orsfegall actoéﬂrtrol
10f erygthiepoi esgs. aEphusbivieledt es trdutappbllief ercatdiam. The
and differentiation of i mMmuature erythroc &FS; it aHﬁp(j b
1311 muPBRESOLNE Lo Ok ROUF Gy He G Brogen P8 SBTPLied by
148 9 JeLYLBAac¥R %gstswiﬁehm ng and col ony-forning
units) and 1 nduces the differentiation of erythrocyte
16ol onyform ng units into proerythroblasts. Wen
atients suffering fraom.anem ue Ldn i hur :
1%re gi {}eﬁ’nﬁpoe,ml%%(%m}e&ulti eist(gogaﬁf)ggggégs%ﬁ{t io%ar?t%d Jaw
1hncr easatikB1r efaPl ard eatbgeeuat. Huid abl esendbgenomsstick
target conpounds include Insulin-Like Gowth F%Ftor-l
181 GF- WReTpaE- INqERTfthaPfy 108 | éavSbhetofBdith EfTFS Plane
197 OM N f aCL OESEUGLUTAld Y aRhQle%d)0 LRSYEEN  ob&ihg and
I's the primary protein involved in responses of cells
200 gr obbihgr mheth&Hjawshaif | shel Geoll iaiprodueraninin a
response to GH and then induces subsequent cel.l.ul ar :
Z&CtithSLF‘E@, R i utIQartlf‘l@e oﬁlﬁ%ﬁepg?gﬁt €. Py Poheo stde)
28Ct i Vichiisek hkraltiion Espaeseciq Gddutathgawe ikics @i .
t he term somat onedi n. Subsequent studi es have
2denonstrated, however, that |GF-1 has autocrine and
Zﬁgr acklne ;get 'a\ﬂgéﬁ%ﬂi%ead%nﬁdoﬁir%&g he(_lr_id?f tigddh) speed
~ "observed endocrine activities on bone. The
2I5GF- | ceneptrer , miigke the imseridedecept eachhagoint of the

intrinsic tyrosine kipnase activity. ing to their
28 r uch@rse Qqﬁmeﬁ?tééﬁeT%ﬁylm@ﬁﬁxﬁﬁﬁ%%ForﬁﬁgiQénW?YFment
Fecepher Ridn 0nesn 0ot tRe MM B tkeWermaf fbiist Yodhiat ing the

does insulin itself. Suitable endogenous target
2€onponsesl i red uddiffeuenbiatRe BOEGMIAORactigformation and

I A AL S

3Jevel 10 .detectable 1G-11 protein falls
significantly. For this reason IG-11 is thought to be
3 fetal growh factor. The IGF-11 receptor is
identical to the mannose-6- phosphate receptor that is
responsi ble for the integration of |ysosomal enzynes
(whi ch contai n mannose- 6- phosphate residues) to the

| ysosonmes. Suitabl e endogenous target conpounds

i nclude tunor necrosis factor beta. TNF-beta (al so
call ed I'ynphotoxin) is characterized by its ability to
kill a nunber of different cell types, as well as the
ability to induce termnal differentiation in others.
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111, glioma-derived angi ogenesis inhibitory factor,

grow h hornone, GSM HAP, Haptogl obin, heparin-bi ndi ng

wmewsiseE3pr onot i ng factor, hepatocyte grow h fBCT/GB2005/004328

HGF, HUAF, hunman angi ogeni ¢ factor, human inhibitor

angi ogenesi s factor- 1, human uterine angi ogenesis

factor, |FN-al pha, |IFN-gamma, 16&F, G-I, | G--BP-7,

j agged, KAF, kallistatin, K-FG-, kidney angi ogenic

factor, Ky alhioaThehat | 08 sk Jul.at ideg th@elids  other

m t ogen-regul ated protein/proliferin,

M t ogeren eguhas eer prot enhghid, b@/bnae@t esufngbet pogi AL more
P/ PLF, NRP-4, ur ol eyki n, 0 K,
tohtovE CRgkeh. APCORETRE oo ERRT AP b e cae , TREabte

par atihyr Qéﬁlﬂéélﬁ’@n&:ﬂé Kﬂ)xfeﬁhéﬁtedoﬁf ebeihn,j PAXECEHegree of

PDGF, PDGF- BB, PEDF, PF4, Pd, pignment
Bpi t hareemembr |Qfedt]ﬁ%1cﬂ1@ﬂlﬁﬂléé1§@tl’a FrowtR fet gontrolled,

| ac I e t ct
B S| (80800 95O P81 Sl gl B4 g
Pr G-, t i oldanet | of n-nlyveptenld fefl rehel akedepr od:cmtm;oller in

Prostacyclin stinul atlnsr factor, n;Eq!rosta clég‘rovvt lat
Bact 72ty BEREEIDPR KEPHGICET3 80 gy panipulator
ENASED Scaéi @ﬁe?ac r, 3seaBRNQr i ﬁegsu§QhQUt ¥helAfrate of
TAMF, TGF-al pha, TG beta, thronbin, Thronmbospondin,
10| E- InovieEent pEsshe faster, CA-zR iRy gNFopesgnsing the
1 oS PEGl | JHIUERE B ARGP! A8LxoT1 BRI A | a1 Edating
unor® angl ogeneS|s act unor ‘aut ocri ne not
1bact ofhe Turstat off, roEAKen tl &me?r@caﬁwgfogmnetstnes fpaxsuamonal
vascu| ar perneability factor, Vascul otr
1eor eboluRtEon. Vi BOTRREEE iy o p#ﬂa%w ator arm
1di ff eé&@ﬁr@i@@‘t:hzf)@C%Q{ﬁdaegn@%@k'a@%ﬁaﬁ@éﬁ beernghemn ves
to exert chenptactic, mtogenic, nodulatory or
16nhi b f oteaveilvet nenidaléndbphsbi gonssbllsmoyesemf of the
e cell dflbrobast angd _c ther ef e
1 xpecrfl%lal?}ﬁlﬁgpfl Baw ng?‘S %r&ﬁtg g(r%oceg’;eglsenlk%n ofn &>
1way Oof oanet hef . tiliae rﬁHrQLCiﬁElSaﬁd’LVOb\t&S ttcheb@onceﬂitﬁdlled is
action of proteolytic enzynmes, extracellular pat E’\?
emaster

180npopEAPer téenpladRedith FdF8cQife MOVARE asdhc i
%aCt oééntfég}g.rrs 1HDQHEaEbPQeQ%B%Engcafﬁgéé‘Qbhc

ehavi or and/or functi onal ivitiées of snpboth nuscle
26ells include Activin A, Adrenonedullin, aFG-, ANF,
Angi ogenin_, i otensin-2 Bet acel | ylin . BEGF, .
21 B D) Bhaof HEI [ RFReR - P ORa G ot 1 T8 Joesoriped
2BT( Engpgbhebinsh, aFact@puwlatdracian X ke BGh, able®ol in a
derived inhibitor of vascular cell proliferation,

ZBFNgaﬁﬁhseauerWngeD@Le@itonm SRRTTRH BYOWER P&COsMing to

yCcP- | QD% anl owk B, f 8¢t Ol gvantageousl
2rmnocy ri ve gro act oqsg/r Oncost at‘fir]nM geousty
2BD- EC&Pp 1 PBGF - oPeolcantir 1 ﬁﬁa@u@nﬂﬁorsaﬁﬁl( smo@t hvariety of

nuscl e cel | deri.ved owt h tor SnDo h nuscl
26el | - GEPfaye&‘pﬁﬁldfﬁttl St ac,st"cﬁ(}) gra?:ﬂ DEF% OﬁlStry
ohr ompgspgpdi-A-eFaghor srandul @;{p@ge@r ové h hildrlermléméls? of

behavi or and/or functional activities of vascul ar
28ndot hefliatieal |and néhudxtAESHIGL reFEL alaNEpplications or

gi ogeni n, [ 0
20" BRI o WL ORI B ey e
3BCGF, uE@H EDVF, EG-, EMAP- 2, Neur ot hel i n(see:
EMWRI N), Endostatin, Endothelial cell growth
3ilnhi bi tor, Endothelial cell-viability maintaining
factor, Epo, FG-- 5, |1 GF-2(see: G owt h-pronoting
acti vi ty for vascul ar endothelial cells), HBNF, HG,
HUAF, | FN-gamm, I1LlI, K-FGF, LIF, MD-ECI, MECIF, NPY,
Oncostatin M PD-ECGF, PDG, PF4, Pl G-, Prol actin,
TNF- al pha, TNF-beta, Transferrin, VEG-. Sonme of these
factors are protein factors detected initially due to
some ot her biological activities and |ater shown to
pronot e ang| ogene3| S. The I |st of pr otein factors

g, N r * 1 g,



factors of the EGF famly of growh factors. Leptin
has been shown to be a potent growth factor for
wemansdeeyt es duri ng wound heal i ng. The fi nal PEG82006/004328
wound healing is characterized by the gradua
repl acenent of granulation tissues by connective
tissue. This process also requives |ocally acting
cyt oki nes. However, little is known about the factors
nd han $18; dhate £veRiaaldiv  eskiahR JlsSsuenar ovbhtrol
once the repair process has been conpleted. The
Bynt hesd serof of olthageremwh pr hepnaben | mavbikergtisised to
timul at ed,. anong. other things TG be d :
el atSd et or@?gjcﬁ’% Ty ofa)?”ﬂ% \%%Ywﬁn%ndggﬁgg actuation
£Vol Yt of sacicasis | £1a880GIAt adivesh @ siri kietgomotors,
decrease in cellularity, including_disappearance, of
5 ypi CHICORYT i BPodFaktel PROWHIThecAr kVgFesdted t RAF driven
el | #g%ﬁ£%$y ppoptosis i's the nechani smresponsible
or the evolution of granul ation tissue into a scar.
Fetal wound healing is conspicuous for its absence of
scarring. There is sone evidence that fetal and adult
fibrobl asts display phenotypic differences in terns of
mgratory activity, notogenie response to cytokines
and the synthesis of notogenic cytokines, growh
factors , and matri x nmacronol ecul es. By mani pul ati ng
the actions of growh factord and cytokines, it is
possi ble to accel erate or nodify wound healing. Anim
experinments and al so clinical experience have
denonstrated that the topical adm nistration of
various cytokines, including bFG-, EG-, KG-, PDGF
TGF-beta, either alone or in conbination, considerably
accel erates wound healing by stinulating granul ation
ti ssue formati on and enhanci ng
epithelializationSuitabl e endogenous target conpounds
i ncl ude acute phase proteins of inflammtion. Suitable
exanpl es of such proteins and their functions are
provided in table 2. Table 2. The nmgjor inducers of
acute phase proteins are ILI, 1L6, and TNF. The two
medi ators ILI and IL6 have been used to classify acute
phase proteins into two subgroups. Type-1 acute phase
proteins are those that require the synergistic action
of IL6 and ILI for maxi num synthesis. Exanples of
Type-1 proteins are Creactiveprotein, serumanyloid A
and al pha-1 acid glycoprotein. Type-2 acute phase
proteins are those that require 1L6 only for maxi mal
i nducti on. Exanples of Type-2 proteins are fibrinogen
chai ns, haptogl obin, and al pha-2-Macrogl obul i n.
Expressi on of genes encodi ng Type-2 acute phase
proteins is suppressed rather than bei ng enhanced
frequently by ILI (Ramadori et al; Fey et al).
Addi tive, synergistic, co operative, and antagonistic
ef fects between cytoki nes and ot her nedi at or
substances i nfluencing the expression of acute phase
proteins do occur and have been observed in al nost al
conbi nations. Many cytoki nes also show differentia
effects, inducing the synthesis of one or two acute
phase proteins but not others. For exanple, Activin A
i nduces a subset of acute phase proteins in HepQ&X
cells. Bacterial |ipopolysaccharides and severa
cytokines (mainly ILI, 1L6 and TNF but al so LIF, OCNTF,
oncostatin M ILI 1, and cardiotrophin-1) are involved
in the induction of SAA synthesis and sone of these
cytoki nes act synergistically (Benigni et al). ILI and
al so | FN-gamma reduce sone of the effects of I1L6. Sone
of the effects of I1L2 and IL6 are antagoni zed by
TGF-beta. The conbi ned action of two or even nore
cyt oki nes may produce effects that no factor on its
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structure, such as the body of an ROV, an upper arm
segnent 3 pivotally attached to the base 2 for

WO 2i0a05688 about a shoul der slew axis A and a sPOUGH2005/004328
pitch axis B, a first forearmsegnent 4 pivotally
attached to the upper armsegnent 3 for rotation about
an el bow pitch axis C, a secargl forearm segnent 5
rotatably nmounted on the first forearm 4 segnent for
ot atdam about a forearmrotation or roll axis D, a
wrist segnment 6 pivotally connected to the second
Xorearmsegnent 5 for rotation about a wist pitch

axis E and a tool segnent 7 havi ng, an._obj ect :

frans o at TGO R T PS5 ki Fo6t CopgbSaamrRiR ga o
gount edyAgher @B, hieibeDAtSLgre Habehsy 4ot dleallty three
connected to the wist segnent 6 to permt rotation of

T he toclewsnn of thoredonat Fokal CARFSOF SYBREY) GREPEESINT
d he object . handl i.ng tagh fHeing myeablg &R fPehe at

and cl osed positions. Such arrangenent provides six
Tegr eesledst r gedespdeyirdeng od |farcgelcoperft tbaamanipulator

envel ope all owi n wi de range, of ni pul ati gn
®per at i VY tm%a‘bqg €%‘fr et %‘ﬁeﬁ?]cgf O?hg‘ovement ot
grani pulator apfxEsrusulonydniwen byihydragéhc direction
actuators (not shown) , commonly a conbination of
1@oubl e =endimptiydr aul dege9yti pablcFscanenr ofaffcadpnapylator
onnect abl e a _sour o) S i's iC L.
l%y means of é gctcroglg:éﬁcqely %%%E%t gg%y%ﬁ%?%% eﬁ%:tgéglon

1¥val ves.offacthdydnatlpalacbuat arm s wisttadldy aslseci aded of
with a pair of valves, one, for each direction o

f :
13ovenedtouimeiHe Aet tlae oP e dHydr a%?‘i“clg_ofe@ﬁgi gt said at
1yalves presusually Apypted @F arclan "Bai bebHorWieRal to

the mani pulator armis nmounted on an ROV, the valve .
1%mani f ol thandaseuode ndveressupf sslichyrrsisy ccpnirglisr in
sual l'y unted on.the .ad] nt, the i fol
1#’here are” l]ﬁ%?ﬁl %oﬁnggg&%gjrcgﬁgs%st%er% %orgg frecdon of
1zontrol thagmddeowpetét i @amof such mani pul ator arms. A
first control systemis comonly known as rate
LZontrolled or "bang-bang control". Sinple hydraulic
180l engi d val ¥es Abe SOBEER! Led Dy ;iABgOLL SWaliehe$ wherein
provided at an operator control station. Actuation_ of
2@ swit chatduseslaastl edtree GHoreaso @pehresdppl yhagude at

ydrauljc fluid to_an associ ated actuatar .and-c i.n
2the assotiated"} o‘?ﬁtao?lf’ﬁg ﬁ’ﬁﬁ?pu?af8trcg§rl%n 5 %I%I(\ilg |grr1ld @
28 sel ecteghdi secdnodn akia.fi xed speed (limted by the

flow rate of the valve and subject to the mechani cal

23eonetry) until the switch is rel eased, closing the

242! vesand g1 gpnipg1 MYSEEA! 0f Lhe: A3808halad hoNby claim
he switches are usually provided In pairs, associated

2%i th a 3j nplleejaiyrst i cke ormasyt e, cadvtolplagr gfomprises an

wi tches controlling a _pair_of valves assogci at Wi t
28 si ngl 8T 5EEY ?B?as&@ﬁtﬁ?ata%v%%h?goﬁ txt%gu:fao%kf CQE arm
29" t0g9k8gh8n e i itk ldrof Gads asy Npvenkst, adadhejoint of

associated joint in a first direction and novenment of

2Bhe j oysheclmestaroggrke | FPRIRESPPHNG e L@ rectiodnt of the
auses y t va [ c | | 0 :

2 pposi tIgg?gpngg%%S%i rag?l "di ]rdégt }[n%r?.%eﬁoﬁn%?lgl qisa{/\él%éjnsg%f least

3bhe banghbasgdeypecpr of dersddom amrcesplendongrob ebid at
t he mani pul ator arm and are unsuitabl e \/\?er accur,at

34nd pretrastcSRERE d9L9%8 Rini PLEStOr SFmbhe manipulator
requi red. However, such systens are relatively cheap,
reliable and are easy to maintain, requiring no wring

or electrical conponents within the manipulator arm

thus reducing the conplexity of the armthereby

m nimsing the sources of failure within the arm and

facilitating maintenance of the arm An inprovenment on

t he sinple bang-bang control system conprises the use

of variable rate (proportional) valves in place of

. . o r 1



contami nation than the sinple on-off valves used in
bang- bang systens. An object of the present invention
WO g00605¢78%Vvi de the reliability and sinplicity BET/GB2005/004328
bang- bang control systemw th the accuracy and
intuitive control interface of the feedback control
system According to the presem@ invention there is
provi ded a control systemfor an articul ated
frani pul I AR %Hgtnafﬂb{?é%é‘ﬁf?r SEMhayi g Aledd eastn  can
three degrees of freedom said control system
Zonpri steyl isates treyvayontr alfl etharonvassid el o eplini cat e
inr;e at least three degrees of freedom of the
ni pul ator arm neans for determ ning the rate of
govenent of thecrEst syseent Bel @k ineeanh didact 3 oRherein
replicating a degree of freedom of the mani pul ator
arm  arfthichmeass neansdeorritiont®| Fragrabeuafi Bavepent of
§he manipul atoLs gL el gy the.l atapl MOYERent gfect;on
he manipul ator armin each of said at |east three
Hegr eesrafl ifdsaeidama sdepgopordt ofinbeflomt hé theemehipulator

novenent of the paster control|er, i.n eac i rection
$epl i cAThgCIHEYFEE - offccfrr eRWo™M o fife ﬂgni%l'pqﬁl digiter arm

arm Prefsrablonsaigd ab leadidirge degr efsnfufdesedonim,
of the manipulator arminclude at |east two of a pivot
1@xi s, aneastsatifomal sexfinandhe t redstaviconapsaxien 19f athe
referred enhodipent, th t cont r gl c S
lgn artist:%?nrgcd ?raggttélre alpgnsig%\sli %%ma P urggkﬁ% %;m%ar m&{S the
13egnentfoint efednaeabediny neams sfoeachlpalating the rate
nmaster arm corresgondi ng t oase&gi nt the mani pul at or

Larm tHef nBSY8RBF mPfavihy' eSSt FRe&t sJetnt to
1 hreedorggorrespond ng Le S abvbRast ¥ eadeqseesr arm

of freedom of the mani pul atorarm such that novenent of
15he masdlesutar bheari adgpt | 0at éheoveasher ofarmhereplicating a
ni pul at or, ar The nmeans f.or_determning the rate of
1$r1tamverren:{morft t%g%%t%?mc%%artocﬁ er in each direction
1veplicating a degree of freedom of the mani pul ator arm
may conprise, for each joint of _the master _arm )
18or r eBpond® ngoRbral | YAt eBf 28 hel AdRPPulat 6L 2aPnft iR ein
160r senshag Lheyhghatiove,Rasl tibanof ddhe segueitspiiator
the master armon either side of a the joint and
20@onput i Higr meEfs e tia twirlaat itheg t hesiatenofdapverferam  the
f said segnents of the master rm@/iﬁg res%)e%%let o.one .
2anot herPYo\deter fEAE e PHE of CmoVehehidf he

opast er pePREROUt ofhe ol fdgidntdheofasiiRy mddler arm about
replicating a joint of the manipulator. Preferably the
28al cul at®ely dPaRs VRpEhSeded @Y f BFBNGAGEPOgAIng to a
ifferentjati P i t romthe position
2gensi n’gﬁqér%%sé?o&ggtrg%%%%%ﬁr%ﬁe' of novenent of the
25egnments of the nmaster arm about each joint of the

master armcorresponding to a joint aof .t he_ mani pul ator
28rm Brof ohabPYCERG EYAEPDI 28y ElaNTee: ther Lo fsad &% 3
2pl ural i fNepdi Aydnaul ifeAft Uaber sqapEphedifg tfee rate of
mani pul ator to nove the mani pulator in each of its at
2Beast theoeeneleiyr efs téfe frasetdm ceathohyer agpiprises speed
ctuator being connectabl e.to a_sou r urj.se
2ﬁydr aul FEF Y o WiE™ . var |aallee P%t eg\%g‘ \%l,gptﬁ% coérﬁereg? of
3geans castemdht ng dihe epeni ngaadwk cl esmigodfiethe in  each

variable rate valves_to control the rate of_ novenent
38f the FHBRFPHIAR OF SRAMCENBREDG t BB EE Ofe HeASHIGR ne§ the
shate of ngﬁgfggogfai e master controller. The master

€ont r ol T'&F y Include neans for selectively

deactivating the control neans to permt novenment of

the master controller w thout causing corresponding
nmovenent of the mani pulator arm Preferably the
mani pul ator arm has at | east four degrees of freedom

In a preferred enbodi nent the mani pul ator arm has at



segnent 5 for rotation about a wist pitch axis E'
Each of the pivot and rotational axes A',B ,C,D
wQ Bocose7sdhe master arm correspond to an axi s 0OPCT/GB2005/004328
novenent (i.e. a joint) of the manipulator arm The
wrist segnent 60 of the master arm 10 is provided with
further control nmeans for cont2®l ling the rotation of
t he object mani pul ating tool of the manipulator arm
about the tool rotational axis F and for controlling
the operation of the jaws of the object manipulating
2 ool .7bvi sustynorhér degiegnsasf alesiead aim gy preceding

envi saged .dependi.ng on the.type of ni_pul.at or- a :
Fhi ch %ﬁallgl H %%?o??%?l#ﬁ%raarp@rﬁﬁftﬁav%f hiffraulic
Ai T f er entr @IHARIEBRhSedM bA M MEniBESatlegr ées mdve the
freedom and nay have one or nore transl ational axis of

Movenemanipudddian okn t eaclyrof ndteadtofl sasttaryhppe degrees

i vot al _axe Siti sen t.he a ;
6Botent ioof?ret ?rrjeelésoq(g’roviegg onﬁgggﬁkﬁﬁéﬁnt %? E?hggrrrastgre whe
Aarml cdheadyd ob theseacte posi tpwessenisord bbiydgaulic
fed to a conputer 100 (see Figure 3 whj ch provides_a
&ont r olf1Mighal1d it Y‘ﬁ%l%glrﬁ 58 oYa]aﬁ)’ﬁT CJB]H?r gPT“éFogoﬁleans
gvhi ch iy diyrdh 16614 T Ok Be OP@paLIioRy Of ahlie FaBLpULAt Bf  the
arm actuator 300." A position sensor other than a

1(pot ent ivemstadrl eayrdlee usel vgs eaeh j oPREref tReemaspEe of

rm The naster m Vi artjcular :

lfnt ui ti'Ve AN eceag)%/ tt%l%ué%aq}:lgﬂ‘?lrs%?ol?n%gé}rnf géle th’%(?p?%%lon co

1Pper at dhe Hawa\eamimabt eatar nsf havevandyt beeh <hict abbester
in the past for position feedback control devices. The

1%ont r olC¥Ysi¥M@ccording to the present invention

jpermts the use of a master armas shown in Figure 2
to control a manipulator armof the type shown in _

1%i gure. 1 ,Awicomdutolr ess rémgashec haiingd| atoramy nPrecleeing

rovi ded with _.an osjition_ determni n a
lgot ent i(g]r%][r%r‘gh% eg]ilh e p%%??%gng]gg%glg%gggl E%F?gﬁfggs%eans
1fi.e. nepposkiienifeedbaekctionrting mard prbatosl anaehs to

required) .Figure 3 is a schematic illustrati 0{]

of a
Lfani pul RRER tar REYSRERSI oy sEBf #ECH ngPRbr@hler without
1§Mbodi nents Of o t ESIQEEESH&iﬁQV%éﬁ‘@HtTr@f MERE ema@h Pul@ tor
and conputer %O are provided at an operator station
2010. Wwermt he mani pulator arm 1 is nounted on an ROV
20, the operator station 110 would be provided on a
2Lurface vessel fromwhich the ROV is depl oyed, the
20perayor sfatdentrbl0 besrgncernecl etméd tihe &RV 22@deyding
a communi cations |ink. Mvenment of the mani pul ator arm
23 s dr¢leinbyhessid abhey FNHIGHREOAC i Y AGdr &l i deast
280! Uat O 5., CLLOPLOLT BEAE QLaspt arY aS appropriat e,
provi ded on mani pul ator arm and connected to
2gari able rate hydraulic sol enoid val ves nounted on a
val ve_nmani fol d 300.. The val ve nan#fold 3Q0 is_provide

28t haUROV AHHG T { AYSLEBUAc BEAEPEdadn siat DFetaing

ohydraul pta{hUHetusHakhy ABnebathEbe BEAPhegnBeCteG o six
a reservoir of hydraulic fluid) . A manipul ator_or

28l ave adegreasr olf efrgedon s qrBiidddhdpasdoulder vaw, a
al ve ni fol.d 300 f congrolli he ation of

2dach vg?B]Ir’%%?ge¥at & l\/tgcirh\/e. th %%&é&ar Pg%:glr‘rent%] thfeorreezﬂm

38re no ebegtioni ca arrivtil pead eanwdlrangrontt ketation, the
mani pul ator armitself, the actuation neans of the

3fani pul BESECHEr APBELRG L8F nFPEP LS 1RFat o PHHEWAGRT master

3yari abl ?rﬁhat BaP¥R e”’éftde%éls??d.f%%Vedéé‘r@%st hef freedom
i nherent advantages of reliability, |ow cost and ease

of mai ntenance. The conputer 100 calculates the rate

of change of position of each joint of the master arm

10 bydifferentiating the output signals received from

the position sensors of the nmaster arm 10, thus
determining the rate or speed of novenent of each

joint. The conmputer 100 sends a control signal to the

o, o oy N NN N



novenent of the master controller or by sensing the
position of the master controller and cal cul ating the
WO 2106/084738rovenent thereof from the positional PCT/GB2005/004328
informati on. The conputer 100 and mani pul ator arm
control l er 200 woul d control actuation of the val ves
of the valve manifold 300 to caatrol novenent of the
mani pul at or arm whereby the rate of novenent of each
point oéofﬁ@sé@t@&% at Or  RE M1 8uRBEORLNOl keduhSler pitch,
proportional to the rate of novenent Of the master
gont roléErown tiietcdor r espbndifmretirrect imntatdn st athe the
resent inveniion has been described applied to a
ni pul §EorPArAr$oroU8% on an ROV in a subsea
gnvironnment, the control system according to the
Eresent i nvention may al so be advantageously applied _,

o a tbntrdl ae@tgal a3vFtermaisn aleabreet yrof 2By hereceding
gppl | cat{ ong, SHeh asyip.ihe ?H‘Ele ar illnBEdLH?lt_LhX; tQeans for
operate 1n areas exposed to R gh Tevels of radiation
and i n exttraelkinestopealatdappl | odt | ens avjary atlmdpulating

application where ni_ pul atqr ar b ed.ln,
addi ti orP? H§8Vé§gacagcﬁhaabﬁgﬁq?ﬁgﬁgdﬁfrg S5 PR A Lo
the presgpt invention nmay be utilised to contro
mani pul ator arnms havi ng ot her actuation neans, such as
l€électric drives (e.g. servonotors, stepper notors) or

neu ic driyv . € 1t _drive t OLS). 1 [
R R e
1the mand@oémadent aron hasiaign atl 0 easthétwiee dégr eescanfs for
freedom said control system conprjsing a_mas

ter .
Léontrol t¥rERRYERRPe t BRPepl iR 1R at ?%asttgﬁreeObjeCt
1degr ee%&ﬁiﬁﬁf&@?ﬂ% of o4 Nes MBI PBhateN sakMe WHRaRS dd¥ation
determning the rate o f novenent o f the master
16ont rol ¢&rthe wachrdlakeerianmreplicating a degree of
1%reedomo f the mani pul ator arm and control neans for

ontrolling actuation o f the mani pul ator arm whereby

1vhe rate of newamedl ofythemmamispulcdtdmedr min edelinof 12,
said at |least three degrees of freedgmis

18r opor tVRRBE1IRotPReMPARE 6OF FOVEROHLIHE the mir&tion of

1gont r ol {£E LB '@éﬁ%%{ﬁﬁiaemnge%bqatahag w2 1989rRR Qfion of
reedomo f t%e mani pul ator arm 2 . A control system

28s cl ai ved imarclmilatbr, ahwr efomsal geat ol easngtar gwystick
egrees_of freedominclud t | east o f_a_pivot

e PGk ondl i SLRhA e TRAnSTht 8l "aRFE! £

28 cont rpérayst eNeaBakded NBPetattbai BE1the pbat8Y2arm.

wherein the nmaster controller conprises an articul ated

2gmster armhaving a plurality of arm segments

2ént erconnected by joints, each joint o f the master

arm corresponding to a joint of the manipul ator arm

the master arm having at | east three degrees o f

freedom corresponding to said at |east three degrees

of freedomo f the mani pul atorarm such that novenent

of the master armcan replicate novenent of the
mani pul ator arm 4 . A control systemas clained in

claim 3 wherein said neans for determining the rate of
novenent of the master controller in each direction
replicating a degree of freedom of the mani pul ator arm

conprises, for each joint of the master arm

corresponding to a joint of the manipulator arm neans

for sensing the relative position of the segnent of

the master armon either side of the joint and

conmputing neans for calculating the rate of novenent

of said segnments about said joint to determ ne the

rate of novenent of the master arm about the joint of

the master armreplicating a joint of the manipul ator.

5. Acontrol systemas claimed in claim4 , wherein

the cal cul ati ng means conprises a differentiator for

differentiating the position data fromthe position

o - - o M I T e T . o oy Y "



