RECOVBI NANT ANTI BODI ES FOR TREATMENT OF RESPI RATORY
SYNCYTI AL VI RUS | NFECTI ONS FI ELD OF THE | NVENTI ON The
WO HPORAENES | nvention relates to specific reconthnkRg2007/003306
mono- and pol ycl onal anti Hody conpositions for
prevention, treatnment or anelioration of one or nore
synpt ons associated with respiratory syncytial virus
i nfections. The invention also relates to pol ycl onal
expression cell lines producing anti-RSV reconbi nant
pol ycl onal anti body (anti-RSV rpAb). Further, the
application describes diagnostic and pharmacol ogi cal
conmpositions conprising anti-RSV rpAb and use in
prevention, treatnment or anelioration of one or nore
synpt ons associ at ed Rower Supply Devioet i on. BACKGROUND
OF THE | NVENTI ON Respiratory syncytial virus (RSV) is
a maj or cause for lower respiratory tract disease in
The drﬁ%fﬁ‘ﬁvéf’ﬂgn slds tB*H ﬂ)cﬂﬁéﬁéu gfyetl@ﬁdér paftiUrly Forsk in maritime oil
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and/wigaerprndmming Onseaseveral eleatjisal maans aee hergi areangedansthe seabed

o o Gt 58167, S BB 15 ald o PRy AheB s, croes.

so-caifes Efﬁddctloﬁﬁ\éew tAb JiRe VAAOIY DA BE féd and conpoitddeither directly or
pat hogen in certain hi gh risk adults, such as

via a pawensidRaty ABRHCOBUOLARYIASs . particul arly bone narrow
transpl ant recipients, elderly individuals and
i ndi viduals with chronic pul nonary di sease. Human RSV

With BEofresporiding pbwteheu;limyetumwch nseanstdrahapparatuses,dhe gabling efforts
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RARNBINE Eofréspatidingmend tanbetralicts larger
dnlhnéfarpwﬁratﬂgshyglgﬁéa %ﬁtahe gnvel oge assomg:lt ed proteins, F g
than ipfhysiraulicgllycpgratedaineans.G (r ecept or - bi ndi ng
gl ycoprotein), and SH (smal | hydrophobic protein). The
envel ope proteins are present on the viral surface,
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produced by proteolytlcal cl eavage of an inactive
ycosyl ated precursor o 574 a 0 ,agi, ds
This gArUR ARYSEY FROWET SUBPY sy S RTIBIRS Ty P) OEPolEeNaBP:
289-299 am no aci ds (depending on the virus strain).
The precursor formis 32 kDa, which natures to a
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G protein, a truncated, soluble formis als
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amno aci present 1n very |ow anounts
on the surface of purlfled RSV particles, but is
abundant |y expressed on the surface of RSV-infected
cells. The function of the SH protein has not been
defined, but it is possible that it may aid virus
protein transport through the Golgi conmplex (R xon et
al 2004, J. CGen. Virol. 85: 1153-1165). Bl ocking the
function of the Gand F proteins is believed to be
rel evant in prevention of RSV infection. The
preventlon and treatnent of RSV |nfect|on has recelved
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X8 =G A V, orS X9=Y, F Wor H X111 =DE N O
and a CDRL3 described by the follow ng formul a
WO PYIBIHXaX5X6PXTTFwhere Xi to X7 are sel ect ePcFT/EPZOOWOO3306
individually fromthe groups of amno acids |isted
below X2 = Q E or H X3 YJZ: Y, Wor H X4 = N, Qor
H X5 =T, S Gor A X6 , F, Wor H and X7 = F
Y, Wor H Antibodies conpr|S|ng t hese CDR seqguences

anod apatubBea thinoaddthdghane sex petérclhe eubesmbnodmcm bg arranged
efficient virus neutralization both in vitro an

in
on theiseabeg of AlSY 0gr & CRIEPERANEING SrillichaPraratuss f¥ch a5 ?df?@ orjthe like, at
the invention relates to nucleic
adns%n&%i&&ﬁ@gﬁgg?hese CDR sequences, to nucleic acid
encodi ng VL and VH sequences of antibody 824, to

expreSS|on vectors e such antj bodi es d .
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first cableSE:@nbEtlm a @32 argiiviitage Bupplydabiez OnenpossitdibreaBforming such
ﬁ% on.having the |orrrula CARI. .D2S3SANSWEPA7GBY9EI CODI
a data @nd YerAGS,SHEP!Y GIIe 13 AFORXBHERYE, egi on havi ng t he

formula CQ Q@F3MTSYEPF/TF (SEQ ID NO 657). 1 n a
further aspect the invention relates to an anti

The comigspending subsemeatopag may Rmeemrpiedhuaaicanie pﬁenestthn to the
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eavy chain and |ight
possiplegihietibe carstiada PRRH IS BlegHsan RN FY 15 1aTEd gLjeast by a partof

Lokl e 6, wherein the distinct nenbers are
ah°dq§§§rtnlnct menbers of one of antibody conpositions 2
to 56 in Table 9 herein. | n further aspects the
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surfacéangnd Riterod ammjrwpaimdcxubjseatdmdea:galagain be secwed on site and
naturally circulatin I ruses. n contrast to

connegied, iq thersegend RSQ‘BIQ%?@eCtéO'boI ycl onal antibody of the
present invention does not contain antibody nol ecul es,
whi ch bind to non- RSV antigens. The present i nventi on

It shopiddhere bs rmtqzxd)tr}at lsuckaB swbsea aﬁWamayminisFPnegratea@wqto the

cl onal anti - s_obtained from
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ant i body (rpAb - RSV r pAb of tlvgresent
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epi topes bel onging to the conserved group

at Ieaﬁm arg electarcally quegt?@ttyrslae §BERNG ¢3blg Feﬂ@eq&m Thgindividual
I [

anoag gt SRR ot SsSiRl B8R (oA Bechitf oAt coffictgnmay e
third envel ope protein, small hydrophobic (SH) protein
is a desired conponent of an anti-RSV rpAb of the
present invention. Further, the present invention
provi des pharmaceuti cal conpositions where the active
ingredient is an anti-RSV polyclonal antibody, as well
as uses of such conpositions for the prevention,
anmelioration or treatnment of RSV infections. The
present invention further provides procedures for
n1rror|ng the hunDraI |nnune response. ralsed upon
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to mrror the diversity of a hunoral inmune response

in a donor all the sequences encodi ng anti bodi es which
WO HOH2HE RSV are sel ected based on a screeni rigFT/EP2007/003306

procedure. The isol ated sequences are anal yzed with

respect to diversity of the %ari abl e regions, in

particular the CDR regions, but also with respect to

the VH and VL famly. Based on these anal yses a

be stéreBWsabshtues anodesinat pre alsle te remassvihegincivdual @nates during
diversity of the RSV bindi Rg anti bodi es are sel.e
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I eci ent patient - the sane of course applies to

cableec,gﬂngp s, vehicles carriers and diluents being part

of a conposition. The term "pol ycl onal anti body"

descri bes a conposition of different (diverse)
itis aaamt pdssibe toodreangetheshibshaianoda eablse eachnf e inglividua anodes for
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onal antibodies is not as such
consi dered a pol yclonal antibody, since they are
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that a menber of a polyclonal anti body speC| fically
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the cell. If the antibody nol ecules in a reconbi nant
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acid sequences (e.g. a repertoire of antibody encoding

nucl ei ¢ aci d sequences), which are not naturally

associated with the transfected cells. Preferably, the

transfection is perfornmed such that the individua

cells, which together constitute the reconbi nant

pol yclonal cell line, each carry a transcriptionally

active copy of a single distinct nucleic acid sequence

of interest, which encodes one nenber of the

reconblnant polyclonal antlbody of |nterest. Even nor e
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reactivity corresponding to the conpiled binding
reactivity of the distinct antibody nol ecul es
WO M8t ut i ng the pol yclonal antibody conposiRGIgREZ0NH003306
anti - RSV pol ycl onal anti body of the present invention
preferably conprise a conpilgd binding reactivity
agai nst both the G and F proteins and even nore
preferred against nultiple epitopes to mnimze the
additionakmeésutes deiygeptionally akeapfer neldingitee andde irha soeesponding

st L RO S 548 oSS . phbhbed bYecenin

$ hﬁaﬁhbeﬁade@eﬁ&mérea beffixeden Becurate
rece%ﬁgltiéﬁw‘%ﬁggigﬂgté%g%g 898 Jovirol. 72:692 -8) . A

positiohdyaeceiyingirecess and pmgnbe@ptad@ped to the Fi chain,
and include sitel , II, IV, Vand VI, where site |
and I | also may be termed B and A, respectively Site

Howdver, |h§)rhé’r0r?dt€!6 beorteto agapethelsd-mviecep@clenor thenmmon
t erm nal grrent and sites IV, Vand VI in

openDg \eemﬂmeiyetﬁ heportrﬂepcuwgeﬁrﬁsweﬁﬂ%%ﬂ tha appde ﬁé‘d nevertheless,
in or@«{;@{) ge:}iib&es @@Pdﬁhk%%[%[qs%ﬂ iyl %.lgg nllﬂlg‘i'é\!q%dgs ﬁ'\ak%e arranged

betwBE®EEVET plsteHridcbdanm plaite tir theraneqe.t ope F2 i ncl udi ng
am no acid positions 241 and 242 is |ocated.

Additionally, there are nonocl onal antibodi es binding
' leiEd l%tween bottom and
A sinie BaBle H3Uch IBpl oo idc e oderiing e
coveaplaltegél'rruesesma)ee abe configured asupwedirads. a part i cuI ar
site on the F protein, but it seens to be overl apping
with site |l . The majority of these sites/epitopes
To p&in ?ar'i ha&qlidte *i%it@ﬁ!ﬂ' gYidanyé irihiszédrtettion, thdiessr, more guideneods are
ant1 bodi es specific for antigenic site | have been
normelipused.o be subtype A-specific. Antibodies binding to
site | also have a marginal effect in virus
neutralization. The epitope recognized by Palivizumab

The ESrdspRALRG partsadtithg eopporsiramel suictaas paitiereglate, cower plate, or the
| ocal'i zation of the sel ected sca rmtt at i ons & JE'(O@ terial

i, & 19ped in P ACYaTLAGEPRTENST TODFHLEIES bttt fE08 ma

or frc%ﬁ %t%ﬁéf@f) odr¢ éc'ﬂ?da'l‘@ér%udtﬁi‘iﬁ%ah)b@%ﬁlyﬁoﬁbl;il@ﬁrc&natenal An
ave been | entl led on the Gprotein: "i) conserved

exangé bbpech a plastianeaterialsepolyethy®ne. RSV strains, ii)
group-specific epitopes that are present in aII
viruses belonging to the same subtype, and iii)

It m@{t fh%bpeﬁ %ﬁe&laﬂ H theaidimiBl 6f tRe dimng pldtioah dxitiee fikes tkattheavy
n a subse of strai'ns belong to the sane

objects Imamniso feidatortbe water mp@ﬁ%dg'mégﬁﬁpés%?ﬂ%%%aﬁﬁ%wd near

i 7R FRREY ToBrb BP0 PPl ol flen s Mg coun, e
suppoftStamie mhg ol él&ﬂlaradrah@ﬁm abode thesbaver piatento aosure
segnent (residues 164-176 i dentical sequence anp

protestion BlB0cAgaRESY g8 oiests inFhis & COpEBENan. 18,5 MY PR AJORynaped
prote%k@éJ %é%éjreta?%r{ﬂﬁto €88 l%@ [ rhde %3 nﬁa?%ls"d‘ge forfeBom an

e centra part o G protein
electﬂwlymdmecdndmhtweglabendl GCRR)atedalgfpgof eleatrigal candashivty,
resi due 171-187 eby the GCRR is overlapping with
Pam‘f‘-H%”YlfBOTHrﬁ Plgstiecing e&?;]ser ved region. The G gl ycoprotein
appears to play a role in both induction of protective
imunity and di sease pat hogenesis. For exanpl e,
studies in mce have shown that the G glycoprotein
prinmes for a Th2 CD4+ T cell response, characterized
by production of I1L-4, IL-5 1L-13 and pul nonary
eosi nophilia. Eosinophil recruitnment and activation
are pronoted by several factors, such as IL-4 and
I L-5. Further, expression of RSV G protein during
acute infection in mce has been associated with a
nmodi fied innate i mune response characterized by
decreased Thli cytoklne expreSS|on (e g., I L- 2 and
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preferred the anti-G reactivity is conprised of a
first anti-G anti body capabl e of specifically bindi n(%
WO 20844 ved epitope on the G protein, and a Brg07/003306
anti -G anti body capable of specifically binding the G
protein cysteine-rich regi ong(GCRR) The pol ycl onal
anti-RSV anti body preferably conprise at |east two

di stinct anti-G antibodies, where at |east one

To bé hbieite@bhhestYifting roppabl eabiés ipar esy alanpebtottiersypaort frame for
conserved epitope on the G protein,

. and at .é.east REor the lik
liftingdhe datter AheiskBRgrtifamea Ray| GOMRANSE Qae; 91 SeYPrd) | 'P%Yﬁ% g0r the like.
' ing or

Thesd o888 beBaEY ﬁgni.a{‘&z“?@eﬁhﬂ?ﬁ[f?§@259\@%?“'*:3%9%9 |
remoBingRhefsabséd snodder thel ipdividal arodestfoap the apiresponsing plug-in

| east three distinct anti-G ant] Bodi S V\,herﬁ }Ia? first
recepiAgienolie ¢aveE £paLNeN again e PHRLA 3D @Pﬁ&f’ﬂa frame.

conserved epitope on the G protein, and the second

anti body is capable of specifically binding a G .
To optinuize powef trangmissiondeiween subsen arpdmand sesaascathpds igmust be

of specifically bindin nr.ot.ei f o The
cons g 55 EfebtboR A e Tl B i g kg BB
transQ¥@k! dieetivh bBrodndicursrito eeatdriihattion directiah betgieen swbsea anode
the conserved epitopes are |located and a regie%eg\#grrygdeand

and suhsegcathodep Ebisisubsiastiabpyelds adreeeigctEan flgy
tibodi es capable of specifically binding a conserved
‘tope as well as group specific antibodies may bind
the GCRR if the epitope that they recognize is | ocated

i t he GCRR. Pref bly, at | f the di i t
o S et Se R e b P e
"shac‘f&?ﬁﬁ%ﬁ%ﬁe‘?%‘ge%@r re%ﬁéétrté'cﬂrréﬁﬁﬁﬁ.' c epitope also

recogni zes t ti1 bodies binding to the CX3C
notif of the GCRR are especially preferred froma

. virus utralization point [ ew. I gicantinm i

tis alsq PRRIHELS Bk pBRidita! AhpddH e YIS drestion in two or more
NN rElTaiesta 8 aaranigeaent issalsd chssen for avoiding

roWs’fract leﬁgrggrgﬁga%er hurragglég)&ksc chenoki nes and t hus

the aforechentiongdishiadew’ .si de- ef fects neaning that it will be
a rational approach to test such anti bodies for
cross-reactivity (e.g. as denonstrated for certain

An erdthpleastizestaggeret @rmngenient )s arigzagaeangemestin, tdrénsanee, two
anti bodi es I n suitable nodel systens. At any rate, it

transyprse raMiays be necessary to test a given
phar maceutical, such as an antibody of the present

invention, in a clinical trial before it can be )
Furthesmald, iattentiomshduld heegybe paist thetihezuppgrtifiame en dee whole is also

ff b , ' |
o DOk bR 5 R APt
optin’gaglg%FriaHbéN i@l diteRNdh oftHe subseaaathiodet y directed

inst~strain specific epitopes may al so be conpri sed
in the polyclonal anti-RSV antibody of the present

i nvention, rain- i f.] bz Wi j .
To sl el iesPhhdh S BERA AR AB o St shGS ek sl
way SHEEERE sametirne st fédedsany, thbe lableapretect & ditone eing felied, the

Infection within the last five years is preferred

n the  years is -
suppoRdrame MeNCoOMPreAGUise and/ar siraip&elief means;fepinesecpnd cable
stood as epitopes which only are present on a
conngﬁﬂﬁ{ed nunber of RSV strains. The addition of
group-specific and/or strain specific anti-G
anti bodi es can provide additional diversity to an
anti-RSV anti body of the present invention, and may
i nduce synergy when conbined with anti bodies with
reactivity to the conserved region of the G protein.
Preferably, the anti-G anti bodi es of the present
invention neutralize RSV directly, block entry of the
virus into the cell, prevent cell mgration, inhibit
i nfl ammat ory responses and/ or prevent syncytia
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anti bodies fromthe sanme full imune response, which
have been sel ected, based on their ability to bind a
WO 354 ar antigen, antigenic site and/or ediGBPR0HEYA306
be included in a polyclonal antibody of the present
invention. Thirdly, distinctgantibodies encoded from
VH and VL pairs obtained fromone or nore donors which
have been i nmuni zed/ vaccinated with a particul ar RSV
rel ated antigen thereby raising a "sel ected" inmune
response in these donors, can be included in a
To prevent@ Swation wheriar eashobihe 'PSW'%@P?ﬂ%g?ﬁr ASgpend cable
L ' 7 iBgd | ' e second
connoghbit h88ed BifiveetiVaitaRe!sERol Micaariinania. ahode,
cableaonhectioh may compsise @ rumbéryaflindivdualmablesdipr conrgatinglsl y
the nuclei ¢ acj.ds, e c?dirgkthe anti bodi es of the
COrresRQNINNG NYR @h?é'aa'vhd;‘@ 812 Shed from human donors and
t he anti bodi es produced are fully human anti bodi es.
The notivation behind the polycl onal anti body
A cormasppodingiguide and/ohstraingekaftmeansenay bare Be pravidedien e support
ipfected mLéhIRSV rai ses a hunoral immune response
frame.for, eAch INAVidyalicaR®.  { hese antibodies are likely, at
| east to sone extent, to contribute to vira
cl earance, and thereby qualify for inclusion

1N a .
As fopelegisicalrsuppiinithe aariMsioiter 998 RTaAuFian seqie the,gorfeRponding

. T hvant i . ) N
mearfyEREdRyidaRAlst B e finbanE rBdire uch fedtinahBfBiso for the
subséd afede at leasbon® setondsubseararmdercan be amangsghas a redundant

enos S Bl SEEE o 0 Bty oo susen
TRNiddivi i | b ing that
anod@ WIR RV EEaRHEHEs) Ryl eRane e, By ) e uct o1 ¢

aci d sequences coding for the VH and VL regions of the

. individual antibody nepbers i I - r

e et R T e b 49 408 Aot

means 53 fHat HRSTR Re @t RAst v cdiiletd systemanaiivhidrobhesystgmRSd
Infection; ii) the VH and VL codlngﬂfe%éences a

e

reduridant ayséemf ReauRBRNGYJRAY alsp engemPaRathy Yeltage; fjipply means above
'%%? ring of the VH and VL codi ng sequences present in

Sea é donor(s) is maintained, iii) the VH and VL pairs,

codi ng for the individual nmenbers of the rpAb, are

sel ected such that the CDR regio are .as_diver
To begale faise bih an, putsice anen insids §f e Mdiudal Anodg s Lirent flow,
aﬁ)ﬁq 2 ' desd & peRdrdted hallow body.
the Int ('e %?P%%Lﬂ%?o%?fﬁgﬁg'g%ﬁ@?eg y bi %gs an?i genosW y
that elicit significant anti body responses in manmal s.

s a g 466 BRI bhdy naR nglhy sLETT 3Tt el he fiietlirdm,a particularty
peﬂofy&éaigﬁ@e_ﬁhgghgﬂ cant anti body_ titers i n a serum sanpl e
fromsaid donor(s). Such antigens, antigenic sites

and/O{ epi topes are sumarized in Table 1 above, but
A god BB L2 4, R i, 97 8P g 1820 o8bh psistance.

To pef@ GiapadmaprevsctioRiof ties afddes dven il @cia or Fase dlecteolysiaprbcesses,
t he pol yclonal antibody is a full huneggﬁ@#ibodé. The .
such tiagisiam shets oh elserPthashess materials ae BioM h ghieastpng coating
e C :
of e gfied BRbe "k OB GRS 3Pondig IR BRDURE A1 ve round
bi ndi ng specificity to a RSV associ ated anti gen. The
specific VH and VL pairs are identified by clone
nunber in Table6 in Exanple 2. An anti body contai ni ng
a VH and VL pair as identified in Table 6 is
preferably a fully human anti body. However, if
desired, chineric antibodies may al so be produced. A
preferred anti-RSV reconbi nant pol ycl onal anti body of
the present invention is conposed of distinct nmenbers
conprising heavy chain and [ight chain CORI, CDR2 and

AN R s o o



derived fromsaid isolated single cells and v )
optional Iy performng a nested PCR of the |inked VH

WO K1 ¥L3%codi ng pairs. Preferably, the isol at B30
VH and VL coding pairs are subjected to a screening
procedure as described bel ow; Once the VH and VL
sequence pairs have been generated, a screening
procedure to identify sequences encoding VH and VL

oval, bat &i8o \&inghlabimetiosy seetirt. iThietabolvewnemntonead pRBgAn receptacles or
associ ated antigen is erf ormed., Prefer abl t he RSV

insertigns eReRgHare oIy ed with CCPEW 94585 S S B¢ in
particular RSV G protein, RSV F protein and RSV SH
protein. If the VH and VL sequence pairs are

A simpterembationerdlof a qumgpoddlsglgmdqaneaesjm besseancindbe reaédre that

e bl B o e A P v
cable fgr Bhéd Pividlal Qh&s&é Smé’und@fdudnbéMe@aﬁe mRered irtb the gliide slots

e anti bodi es produced in a hunoral immne response
from ﬂmwpemsaeeandrara@uldeﬂw saidhslotsr i iscals0 paseibieite ﬂpqﬁee individual

can Y B BAE LA AT s b SR8 i

preveréd FBESINEoM LTINS gaidesiotseper t oi re of cognate VH
and VL coding pairs are expressed individually either

as anti body fragnents (e.g. scFv or Fab) or as
st h
e ol B ey b e TSt g for e
individaaltcatte has absignegptheretoran inbividuabsihede of apattiesiarly eyelet-shaped

strairyiaig! TRaevird meAas. Teuntividhia) cAdiEs R beRriinBo AT LR ouice siots
FespoRd loads bei

con 0 P HIE e ohR, et te e p it s v

passé@ tr(rwglﬁhﬁmyo tbe suppert ﬁr@m&msomaﬁgaq $tk%85§§ mrpsedmg moments

ocouf TS el Sope temrats ot B B e T E GiRlsppeed

configlirali®h 8f theCstidin- @ﬁ@?edelnkm ireahsitanay furthepuraloueto be he

repertoire of Fabs/antibodies is screened a H ‘(
advaptaigeoue whentthe insividyal gahle GameRiRsSARUteS ﬁ%&’éﬁt ickening that upon

mser i LR L2 R e Sl S e

strair@iietthatisfoperativedor mangyears is ¢igreby atcarhplisBegr andna further tools
(am no aci ds 164- 1792 and the cystein core region

are n@ﬁﬁ?%ﬁprzﬁ?ﬁﬁ@bh}‘ﬂr% hpertubt ype” A as wel | as subtype B
strains) of the G protein and, the extracellular
region of the SH protein (am no acids 42-64 of subdy

itis pésablé that ;ﬁa'rtmf tbe Isuppert Bemerarefferaed {rormelegldpallyrondyetive

mateggl t'p'f’&i/eé’g't“@ﬂy m‘fj C:Slafg:ﬁa aé‘m&g@:q Oﬁﬁfe&lgﬁ@g%ﬁy | YT uctive parts

of thd BEPorPAME tnaisEsmPsse &l Ibast U@ iAstila éndil‘:@'rcsibméﬁsiant surface
based on the éléﬁovw ggsge of the RSV bi ol ogy. and t

coatirg. jis s passibiethat sayerahepaingsase @99!1% safc taat"ngs being e.g.
tlbo ie pabl e of binding to these antigens
mad%)?@ﬁ§ﬁgy§§§ﬁan provi de. This screening procedure can
l'i kewi se be applied to a conbinatorial phage display
l'ibrary. The reconbi nant G and/gﬁ@t g ? I.Ns used for ical
Systesms @@#nvgvrb'arp"@@deg@%@geeﬂ% e case ot W iv&fbf&? an electrica
[
mearfIgTR. bifia liralty f sGRThORES S AENRAPRRAB) BrinSeriEs ettive to
sol ubl e protein (mnthout t he transnenbrane regi on) or
they may be fused to a third protein, to increase
stability. If the Gand/or F protein is expressed with
a fusion tag, the fusion partner may be cl eaved off
prior to screening. Preferably, G and/or F proteins
representative of both the subtype A and subtype B are
expressed and used for screening. Additionally,
strain-specific G proteins may be expressed and used
for screenlng I n addltlon to the prlnary screenlng



reconbi nase recognition sites in the genone of the
host cell with that in the vector; v )
WO W45 g/ generating a pol yclonal cell |ine BGTSRRZ$E003306
transfected host cell and vi) expressing and
col l ecting the polyclonal angi body fromthe polycl onal
cell line. Preferably mammal1an cells such as CHO
cells, COS cells, BHK cells, nyeloma cells (e.qg.,
the fifgP d4Ble VonhSEicre TbDe alfle It fBedasiit s saitcdleatsichll hiedmSaceardingly,
imortalized human cells, such as Hela cells EK 293
each@étheselegiriceireans maydaygassigngddiereto asHo Pdf:
eukaryotic or prokaryotic cells, such as plant cells,
i nsect cells, yeast cells, fungi, E. coli etc., can
Thusaheé inveatiemprawdss a power supglededse thatican beripstatiedsanh graintained
or_nore suitable reconbi nase recognition sites in Lt .
casity, igd stanfe 1404 SNO0GR SaF BeSBLIGCR RSN YA Ah Op p stbomarine
iché | oartd i cd : ' ) §&rhedin it Bpossible
Veh'cz%tpgﬁﬁqu%}y\pﬁg@%%&be a %géétéoé%%ilegg?ﬁfé\trt It}iﬁsnt egrants, &rp
accofdingeto theehventiba o stpresubstitelgrancsies dothe sippert featpe - wiieh

Ab expressi on vect,or or _.expressi . Vect j :
subsfipis RGeS 441 b MG BPrATE AP L G 4 AR AR ohd panain
that f8PinsRhcéidriindividiaPéSblé & swittheadrdn® eaé individualtdmededo anether

was de

scribed in e.g. US 5,677,177, Prefer ablé%, a host .
individehl anadey Omdbe otherhiang, itig alge Rossihleshatalregdydne & a plurality of

| ocat ed at ' | ' : i
e 5| RE5Sced l BBOTULANAD Se O EBic el
corre$p6hding power sepply tust fLstbe mativated rladbigrconnection nadiver or a
mat chi ng the reconbi nase recognition site(s) of the
submasigie vebigle ispegriE®dbl y t he recombi nase recognition site
is linked to a suitable selection gene different from
t he sel ection gene used for construction of the host
As foe el gossBie endangermentef adivenky thekewstant ifiawt altention mustlso be

_include gl utam ne s het ase,.gqen ' r
pect 1R sl R VR S5 JEwh g o Bptgme or e
subs%ﬁn@&e&%éﬁr, i RP8erBRnshifcHiat frerefs nder omig arimdr Wsk for a
and VL sequence. The vector may al so contain t

diverdn tiiecase omeysiem iaalds SBLRRATRNG A BRKERI SUERNtpRsy can be
r.econbi nase- i ated cassette exchange (RMCE) of the
ﬂxedé%‘?’ﬁé%@v@%'%dg quence i nstead of conplete
integration of the vector. RMCE is described in Langer
et al 2002. Nucleic Acids Res, 30, 3067-3077. Schl
The suppoRdtama god thesuksRaArqdes Wi t%m‘its'- EQH%PdSﬁ&?‘W%(aqways be
i Irdi NedubsBh @b t8 Ensdla c#ént flow that is as
onen%ﬁdl %%rc&ﬁélg?%la \?‘%gstg rec?cs)g%i tﬁfggesi tes are well known
high B8 pbbsiblerty, wayndf a fre€ etestieRTIowW. oxand att P/ att B si tes.
Preferably the integrating vector is an
i sotype-encodi ng vector, where the constant regions

¥nditialiaciitdiels Hiré PRR) foRbRerMafseand attattiraent by the
The é/dggsg)rshg'??o? '?lo transfer of the VH and VL codi ng pair

covef plate ame optionadyialsg the boiiom piate; the ipdivistughanedas Briag fiserted into

al read resent i.n r [ t j | i
correZpbdy eRigEh Bhen BreS PLTEERRN bR, et ragfitinaviaual
anode§ Qﬁ%ﬁpéﬁﬁ@rﬂbnj the tdteral goides beiny faithbesuiteal foheertating and

_heavy chain constant region (CH to CH3 ar toﬁg—mz or
positioningeanesatigns. Neyedheless dais RgrMite apeasy FepiagerpeRl without the use

' to CH3 or to CH4) . The light chain
Oftooigbbggﬂyat%%da constant region nmay al so be present

prior to transfer. The choice of the nunber of

constant regions present, if any, depends on the

screening and transfer system used. The heavy chain

constant regions can be selected fromthe isotypes

lgd, 1g&, 19G3, 1g&HA, 1gAl, 1gA2, I1gM 1gD and IgE.

Preferred isotypes are 1gd and/or 1gG3. Further, the

expression vector for site-specific integration of the

anti - RSV anti body-encodi ng nucl eic acid contains

suitabl e pronoters or equival ent sequences directing
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agents, solubilizers, salts for regulating the osnDtic
ressure and/ or buffers and are prepared in a nann
WO PR3435 1Fer se, for exanple by neans of converﬂqTé]FPamWOO”%
di ssol ving orlyophilizing processes. The said
sol utions or suspensions maygconprise
vi scosity-increasing substances, such as sodi um
car boxynet hyl cel | ul ose, carboxynet hyl cel | ul ose,
dextran, polyvinylpyrrolidone or gelatin. The

I njection conpositions are prepared in c omar
tis saibavilent fabbol BeiRSE ndtns ErBaNT R dta el T SEpRQt fams, such
HYYSurbBs ﬁﬁ'ﬂﬁﬁte?%tﬁé iM§ Mh&asure
asaéc?]\/aér;btégrlﬁ’?ﬂ\;é g'?a)}é?pcont al nte;s rEarét)rgceutl cal fénikg
with stiffepipgiribsons for oral adm nistration can be obtained
by conbining the active ingredient with solid
carriers, if desired granulating the resulting

WheRthd iaRid 3 Q?REQ @fS ﬁ\dw\téd‘ endTtarrespdndirig @tﬁ@e st afe first of all

necessary, ter the addition of appropri at
msertedcfrcpmém open side, anthpessibly fogked in gie auigs @IOé% Theripgiyidual cables

are WY PBinG ok toahidec s g 136 sralh Bk fectiinbdar e

cablesBding nseft8dintdlsbivmeles and then tigraerset with tshd possilfly vast-on
or be released in neasured anounts. The pharnmaceuti cal

thickengrpetion®Agd epaRereddneisiim appr oxi mately 1%t o
approxi mately 95% preferably from approxi mately 20%
to approximately 90% active ingredient.
OthePhssamisiizistof ¢iae mmmmm iahbdes onalso ottiergtructurés:of theswpport frame

are pPakkieo FoRRBncean 4 uaher SBsHSs T PelippBi et abvé e bottom
plateggég ﬁerg?ﬁs&ét@%ﬁi'cﬁﬁ/ mﬂ]l@tui(ﬁj@ Eatierd W FecRBe®for a partlcularly form-fit

ered to man i ndivi dual s |ntherageut|call
receptionpof dipdirdaddual ahbgesftmqweé plate gan ehereby e ogpiiemtand instead

of thl%gqq%ra%lse&t thﬁ ejrg %{rﬁ%t yofrB ?gH‘égp @Eﬂg‘-’iﬂ'r&@éptacles for the

mdm@gapértddé@ THEECAH Bé eémeded aithgat dmrcmltyefr@pesatd ecagtactes for the
be adnministered is likely to depend on such

pumm@faﬁpweﬁ@n@ﬁéf@@%rl ty of the RSV infection, the
overal | health status of the particular patient, the
formul ati on of the conpound excipients, and its route
Also Wfth 3d0h ai cvinstrlction ofﬁwwpnmlﬁametmraifrowa of individual anodes with a
nposi tions according to the i)

corresRaNAIAg SLAUGEEAY SURRIRTIETICATE RasSDIe iy 3B 0??8'%% losg such a
suppbﬂ‘ﬁ%ﬂ’ié ﬂﬁ‘ly'ﬂ@ryag fatl'ﬁ@ﬁ*nbfe%f Fnaﬁndda?ahaﬁég foriAgtahoé ahieowo, three,

or prophyfaxis o disease in a mamual . Conditions
four, fieor sian be treated or prevented with the pr esent
phar maceuti cal conpositions include prevention, and
treatnment of patients infected with RSV, or at risk of
Parn&ﬁérﬂmviﬂg sticH 8&lipPortrameSH\a redmcearstzecaﬂdamtrpatemuw mirober of
be at high risk if infected wwth RSV. H.gh-ris
mdtvnpaali anadesaineorder toagrentdhe freme fsomheingmoved gqu\@rqneqts or
n_part &
streaffsi e ka Vot ARl €S nedtistiay sBiesfipiotts e Wegbrbame. Such a
mearfmae ebinprisé frisertediconarsate veights ot aiso goaenetsdtrecttyk:ast)ln by
serious illness such as_bronchioljtis B%HB f Aol b ht
meansofireifargekeonerriemEsnf urlesmore. ghis Posrilehat Rallast wights are
Heddide. ast
secuf¥ TR RBBHIEAC(H Atiherual) Wi flahas o iedinde. maie sen
|nd|V|duaIs wi th chronic pul nonary di sease, can
preferably be subjected to prophylactic or therapeutic
treatment with a pharnmaceutical conposition according
to the present invention. One enbodi nent of the
present invention is a nethod of preventing, treating
or aneliorating one or nore synptons associated wth a
RSV infection in a mammal , conpri si ngadnmi ni stering an
effecti ve anount of an anti-RSV reconbi nant pol ycl ona
antlbody of the present |nvent|on to sald nannal A

o a1 e L, . - " S



nM at nost 900 pM at nost 800 pM at nost 700, pM
at nost 600 pM at nost 500 pM at nost 400 1PM at
WO %1230 pM at nost 200 pM at nost 100 pMFEERRILY003306
90 pM and at nost 80 pM Details concerning the
Bi ocore neasurenents are prqgyi ded in the exanples.
Anot her enbodi nent of the invention relates to an
i sol ated anti body nol ecul e, an anti body fragnent or a

weighiy idigdularlyothose of conaretesray bmpnelfnhncatemamS@mrpd irs@desired

an antigen binding site identical to t Hj ‘?R f
number feifhesURPOR ramanestsciera/alg anassiane RYsbiggMme In

anotr%gbg Fab having a dissociation constant, KD, for the
¢ protein of at nost 500 nM when measur ed '
perform ng surface pI asnon resonance analysis on a

Bi acore 300 USI n reconbi nant RSV E pr i -
A STplRBRINGILG! RTINS SR SRDEn RS Rt o) B pceiving the
mdlvﬂ@élsdntoﬂgﬁ o ﬂ)Yﬂ'—ﬂ féérﬂbﬁ AHdyWSsddh ifRASL the 286a¥RIi§ forffeidsby carriers
sol ated anti body, antibody fragnment or sgnt hetic or
arrangedin panalhiemtrtomanbﬂjey Tihjsotame gy besascemplisheddn teat gach carrier

is prog{dse'dtg? I\e/lrﬂglselﬁg%h ﬁ@e?éslﬂﬁ’\*thépgar{ﬂ w@&e%ﬁ}fal ?-%&s@%at has

assngﬁ@@ tHiéthoaé comé Opc%ﬁﬂag mhﬂweﬂbamsiecéﬁﬁurpﬂdb athemazstier5The two
at nost 40

at nost 300 t 200
partlakmesmmqﬂw fagm @d@@@iﬁ fertheyfor {ewtlﬁmo the WHQHA% anode.

he ifiphiAREe G PftieAaL B puet Bl GIRRY 36 rBlgssts or parta
recessbk ant replated Oy akbtrer omest 9 pM at nobst 8 pM at nost
7 pM at nost 6 pM and at nost 5 pM A specially
useful antibody nol ecule or specifically binding
Apartfde?ﬁ L& bf §b§ﬁé’§trﬁ§ar%r |r§@r@le§t61§ét@ré meaéupdwmfame for instance,
ogue conprises the CDRs of human anti b
to a qmltlngts(mdture oc hesambly sugh @s agtree osm likgothe moﬂé@me may

comeiae o8 <ye 3] NETORIGL SRS TSR oo st} RBpeBogains. o

the likd) té e SredBctidypladiémt.or the same appl | cations as the
pol yclonal formul ati ons of the present invention.

Hence, the present invention relates to an anti body
' ' lectrical
A subcs%g%%?rlﬁ%daotﬂa%@g fﬁhﬂgd ES'EEE{ b)ﬁ? ?&Ségﬁ r?:r?dlrﬂcsﬁogr of the electrica
mearfsehds alseHdydicen das’cnbexdabavml&mwammde uﬁ;amhged iné s
section in ad V\ntha rmacetlca
GRlY insUE prék

corresandialnlecH Al kisuausd manaef R e fenalfingdpember.of e
electrg%{eflg‘lfé?hk'a?ﬂ dBﬂ)ﬁgE@Wé aR lﬁﬁdr%abh?g‘tooéléctﬁbm@ bA8lectrical members

ICcity, may e.g. Include 2 distinct antibody
existingirethel edacti¢al nm@ansnvent i on and/ or specifically binding
fragnments and/or synthetic or sem -synthetic anti body
anal ogues of the invention. The conposition may even
HoweveF T is fscPpodshAS that tiik Stibgeat cadédedisdrramged Gpaced apdr‘t ¢rom the
ant'i body fragnments and/or synthetic or semsynthet
electrioal Mean$ aadLoopeeted tagreta wa@amqnegﬂm cabler Aa@rreﬁws itgs possible

0
to onigi e Eibfo Gafibde rREReRde A AThs AReHoaRenPErIAS cfictic means
relatn?é)tmhe%wﬂe@bnéde and Goptionally, td fastdrithelstibséad caftipdelté a
18, 19, 20, 21, 22 23, 24, 25, 26, 27, 28, 29 or
produ@@owatfpﬁataémﬁq;éw kgl ecul es and/ or fragments and/ or
synthetic or sem -synthetic anti body anal ogues.
Especially interesting conpositions include at |east
one anti body nol ecul e, fragnent or anal ogue of the
i nvention which binds the RSV F protein and at | east
one anti body, fragnent or anal ogue of the invention
whi ch binds the RSV G protein. Also a part of the
present invention is an isolated nucleic acid fragnment
whi ch encodes the am no acid sequence of at |east one
CDR defined of an anti body nol ecul e of the present
i nvention, such as a nucleic acid fragnent, which at
| east encodes the CDRs of an antl body produced by one

o a1 o o L 1 o




n one enbodi nent the anti body conprises the VH
ion (SEQ ID NGO 19) of antibody 824. The nobnocl ona
WO%PH?/H% may al so conprise the VL region (amfGToERAP4Y3306
lto 107 of SEQ ID NO 107) of antibody 824.
Preferably, the antibody cofprises the |ight chain
(SEQ I D NO 107) of antibody 824. The anti body may
conprise the the CH as defined in SEQ ID NO 178.
Wher{ ¥ty a aanisg etirtlctuwcmnpnée:sra t:beerh@fayrenednng nedy obthe like, it is also
used. Preferabl nocl pnal ant i

possible th@dh?&#b&%@%&ﬂ?ﬁ%féaw o g Bysustd ¥%Vez£‘\?/ ‘fﬁ@'“% structure
j ga]a) . The neutralization potency of
oralspﬁgé@%%iﬁ‘%%g 'dg:;ot%legody is preferably conparable to
t he potency of mMAb824. Preferably, the antibody is

o b ol Ao e b e ST B ] Bl means
in a sﬁﬁrﬁé Wag' tMrdughsthé QEVEr 5818 dovepir@yichirprist cpaNzaye dpening for the

e reduction provided by Synagis, and nore prefera &\8
connediienrcablecer atieast foapligdnIReans affe FeRnRAties ﬁaskeo%'m subsea

T T N e A

outsid¥ offRéeo@ggli ti onal anti-RSV antibodies to provide a

pol ycl onal anti body. Such pol ycl onal anti body or

anti body m xture(s) nmay be | ess susceptible to escape

ke she

To eiqefe sl ie 1€ s bscbinGde 4 e By oG Rthe
subswtathode etay belamangedion atsuppdit ésgansmf emeqtrmlv dnsulating material.

human- nouse anti bodi es. For exanple the additional

anti body may be palivizumab (Synagis) or MEDI -524
A snm&@é@ﬁ@vrﬁoﬂf@f aRiva s&b&orﬂﬁﬁaﬁé By 5e §6sh ini the aheasure that said

antibodies is selected fromthe group

meanscnmsmrstseagi platetareanged aoting ouiside of 3@ GRver ﬁafitwth&'a"y, spacer

elemgr§§ 8@%@?&2@?%"&%%8%&4 é“goasleF TSR ol?rﬂe 'spagErElmhts keep

the s&%@a'@a)ﬂ%dte&pa‘cea@pd@mbfn alm@bogum of¢hé dovematicheglative to the plate
fragnent or ‘anal ogue conprising at |east the

of thecsHRPORTRRARS-i t y- det er mi ni ng regi ons (CDRs) of said
i sol ated antibody nol ecule, except an antibody having
the CDRs of clone 824. Also provided are isol ated
A sutrseelo'altmdiacmfcbssmmlmcmm‘” gugationsvgy be cistioguishied imiissganngction in

acid se nce .of on defin t
that 58 coni o RUOsaBIAlY b TR orBit e & %aﬁlgﬂi’g%%} e 03 plate
itile ptaof el sl equmms
eXtenggt%uggrgpﬁgwﬁg%%ﬁllegw&%tﬂpigwgﬁ?itsoFat ed nucl glpc acid
fragnent may encode the CDR sequences of the |ight

ro oS5 BB SRR BBRE A bRy B ci ana

correéphdind pREIHEAS S rRktindIsiu eﬁeanthay bemamged@rdonfgured ona
s‘setc?uence Set forth m%%Qb NO 19 and in th

back sidewfthagathgde plate that is qumm tawards e Ba%ségﬁé}ﬁ)@@g‘g of the cover.
having SEQ ID NO 107. | n another preferred
enbodi ment the nucleic acid fragnent includes coding
A mafefidl$ac BpartcuriyseatrdsiorbiESistantNderaisealid/sea wididr isEhg a copper-
I sol at ed nuclelc aci ds and fragnents may be inserted
nickel-ifon aliqy fpetherathadePiat&:t or may be capabl e of
aut ononmous replication and could be selected fromthe
group consisting of a plasm d, a phage, a cosmd, a
m ni -chronosone, and a virus. | n another enbodi nment
the vector conprises, - in the 5 (r)3 direction and
in operable linkage at | east one pronoter for driving
expression of a first nucleic acid fragnent as
described in this section, which encodes at |east one
i ght chain CDR derived fromclone 824 together with
necessary framework regions, optionally a nucleic acid
sequence encoding a | eader peptide, said first nucleic
aC|d fragnent optlonally a nuclelc aC|d 'sequence
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WEA/T, RRA/G S=F C For the nested PCR step, 96-well

PCR pl ates were prepared with the followng mxture in
WO@Q%’F]%’\@II (20- m reactions) to obtain the fGHERPAPHYE306

concentration: | x FastStart buffer (Roche), dNTP m x

(200 mM each), nested prinmernom x (see Table 3),

Phusi on DNA Pol ynerase (0.08 U; Finnzynes) and

FastStart Hi gh Fidelity Enzyne Blend (0.8 U, Roche).
To reféﬁzd @nﬁh@éc&ilohcmltwem nathlbdd pRORand matingplug maastsen BeEasy

romthe nmul tiplex qverlap-extensi on PCR reactions.
manNfcal|BaS1 A RSO ERIS S8 B AR AR o Bl e fyranged

' ting plu

sonETIE By TR0 e 5o e s i 1o g
meanssconnenteiditheretan a 1% agarose gel to verify the

presence of an overl ap-extensi on fragnent of

approxi mately 1070 bp. The plates were stored at -200C

The piieidf thIEGLTt MeBRS aRdsPhetspacBEeinenenmay be mMalik o a
: Nested priner set d. Insertion of cognate VH and VL

plastic ourtetalsaich @sipaiyethylens eetheritey B spagerelgypagls may particularly be
i dent f i | S\ inding specificity to RSV
formed, 33 P‘I@Pﬁ%gg%\’gﬁﬁ{)@esﬁ@ %%‘%’/H and VL codi ng sequences

obt ai ned as described in Section c were expressed as
full-length antibodies. This |nvol ved insertioq of the.
y device with the

The ipegntiondurtergelales 1o SWPSea3Mefs IORSHEN R ROYESSUPP
abov%’fﬁérﬂ%ﬁieﬂr?eé(tﬁf"ésor and transformation into a host cell.
two-step cloning procedure was enpl oyed for
generation of a repertoire of expression vectors

contai ning the linked VH and VL .codi e . g
An adEaag s hrTdiment piang dpiemiar vl Siw B9 sh@ldifed,n getaiwin

SRRl t4tiEBRed i thRfawrigOBPWhiBR: pl asmi ds as the
refernurrbtgrtﬁgpé%anate ?Jai red Vla—l gﬁd VL PCR products used

for generation of the screening repertoire, there is

i 7 LRl g U BN o e

f r agnefiventen forabpdaetion plaffeahi on ¢, a repertoire of
at | east 4000 cl ones was generated for screening.

Briefly, the repertoires of |linked VH and VL codi ng
. airs t ' ection ¢ were pool ed
Fig. Z?Withob{gﬁ({f{\ﬁ%\pgﬁ(}g‘bgg‘g%hg?%erent donors). The PCR
fragnents were cleaved with Xhol and L/ofl DNA

. endonucl eases, at the recqgni,tiopn, sites intrqduy i .

Fig. & et e NEVCPRERICR HERRICD. 1 HEing ek ShRE HEFomIrl Fio 2
fragnments were ligated into an Xhol/Notl digested
manmal i an |1 gG expression vector (Figure 3) by standard

Fig. 4 i gat i ¢ma popoiew anes sullspa anega WRPUHCRVQR s
el ectroporated into E. coli and added to 2cYT pl ates
contai ning the appropriated antibiotic and incubated

Fig. 2t 37Cisy perspiegiiie tophseviom absvk oepdurtieerembbdiment of 8 subsea
was purified fromcells recovered fromthe plates
usi ng @nafélard DNA purification nmethods (Q agen). The
pl asm ds were prepared for insertion of
pronot er - | eader fragnents by cl eavage using Ascl and

Fig. 8N\hel eiw@sidel vers obtheSubseasnode tacoording tesFi§.ob; t hese
enzynmes were | ocated between the VH and VL codi ng gene
pairs. Follow ng purification of the vector, an

 _necl -N . o . Lo

Fig. 7pr onot E%f’g'%%'g?”?’? ggén%%sre\%%do:a%zé&c t ed g| {ndt @gt t51'e Ascl
and Nhel restriction sites by standard ligation
procedures. The ligated vector was anplified in E
coliand the plasm d was purified using standard
nmet hods. The generated repertoire of screening vectors
was transfornmed into E. coli by conventi onal
procedures. Col oni es obtai ned were consolidated into
384-wel |l master plates and stored. The nunber of
arrayed col oni es exceeded the nunber of input PCR
products by at least 3-fold, thus giving 95% percent



cl ones appeared. Clones were counted and cells were
trypsi nated and hereafter cultured as pools of clon

WO E B4& ng one of the RSV-specific antibodi ePsCT/EPZQWOO”“
Adaptation to serumfree suspension culture The
i ndi vi dual adherent anti-RSY,anti body expressing cell
cultures were trypsinated, centrifuged and transferred
to separate shaker flasks (250 mM) with 1.15xI 0 6
cells/m in appropriate serumfree nmedi um (Excel | 302,

JRH Bi osci ences; 500 ng/m_ GCeneticin, ant H’ﬂ n‘g% ﬁ

Fig. 8agent {sla s@mmatmlllustrﬁuon Qflagubsea cathgde,@9comiad .p
nor phol_g er several weeks. After 4-6
weeks Fﬁ@égﬁﬁéﬁéfgﬁé%&?ﬂg y showed good and stabl e
gr omt hbehavi or wth doubl ing tinmes below 30 h and the
adapted individual cell |ines were then

Fig. 9 n nul is plangikedipal %%Ct'o‘TfﬁWOPﬂalﬂ\‘ﬁ aﬁﬂ%eaa?ﬁc?d%%& 3ngYo f—llg 8
expressed during adaptation were purified fromthe
supernatants using the nethod described in Section i).
g. 10he puid &n ediasged Hostyatioasof ustail ‘o of Fige9; and
characterization of antigen specificity and
bi ochem cal properties as described below. g¢-3

Fig. 1qt1ar acteh kglib@brPihetstibseh iahBge Actordig torfig Va.dual  cel |

l'ines were characterized with respect to anti body

production and proliferation. This was performed with

Fig. 1t A hg}\é{mgp gtmaqﬁ%%?lgg Prtﬁqﬁ’cﬁ vaﬂboril; PJ@ICHWQGHQ& irPhafiime oil and/or

en ual ~expression

gas d?@d!uctubhn%? ingtdrecefinld proddctibnr pIanminer driltumg appamtdg/w which is
Kappa specific ELI SA__ELI SA ate wer e goat ed

arrangedimpat ebave seqdamel aA+ A VAl U}qaf’? sz‘%ﬁﬁ”@SSf" the
prodtsgigh %Lﬁ@rrtn: %S%E?ﬁé %ﬁeﬁfﬂg’u\@ﬁ f??stgzggfé gérg’ge%ﬁ?i\}geannd first line
conné&jona38] réspetkieely by amelabmcalanearas 2 ylaha isubseasenngEctor 67 below

buf f t 2% s | k.
the seajsuehal e ReREadapats 2lmPafisikanaret B edbed 12
1 h. Plates were washed 6 tines in washing buffer and

secondary anti bodi es (goat-anti-hunman Kappa H
A sulSeadcirede Gusraisaddangechan theeseahashtd Pbat the &@H‘DS@PPAFQ%? 13or

pmd‘é‘ﬁ'g H?%tf%fwﬁa'ﬁ%% '3 %Hs oppegtég]e%qhg pts ﬁaq]é §t¥bﬁ£gﬁmeans 3viaa

secofd 8518 coRRecticPas! Te diifsearanoderdis tspacemaparct @Iohutherelectncal
staining was used to_determ nee{?g thode
meana eHine svptaa caingds A DeuTd FIRENAaOr AR TISR0R: [ FeE ca
gyl rt
my GBI ) S @b FUCRELRS Tl spacec s

arrangéfRnbuf §ubseaRPBdeB/aRCSybsas catbode X eswis ipy circuit section 39 in
ncubation in Cell Fi BD- Bj osci en
WhichBIRFEoR EPRIDON CCEer PGt B ST EL et A nd cathode. On
the v«@ﬁkzh fPledord é@lé@d@rj@%ﬂo%ﬁiﬁﬁséd\fcmll sedioe39rofrh @rsecond line
0

e’ suspensi on wa rescently tagged anti body
conné&¢tian 36, 2hé-ficst and secamnd hnewmmrectlgn;@ﬁm%_(i qﬁE"”QS@@i&P&ﬁ cir cwt 38.
Coulter) was added. After 20 mn on ice the cells were
washed and re-suspended in FACS buffer followed by

The dibysea @nBb¥ & comprisesid Suteaqiug AMeans dlswhith the beeﬁrbught into
suspensi ons were taken two to three t| rre a wee

engagemenhwiiib 8rcorresponging anating R}wg\mqaﬂﬁ vsa‘s ﬁég'%y
comnéifiryslog SR sofhton, h¥oeiig é%*?ﬁ‘* s

cal cul ated using the cell nunbers deri ved froani-CeII
nmeasurenents. g-4 Characterization of the antigen
specificity of the individual antibodies The antigen
and epitope specificity of the individually expressed
ant i bodi es was assessed in order to allow for the
generation of an anti-RSV rpAb with a

wel | -characterized specificity. As already descri bed
in Section e, the antibodies identified during
screenlng ver e valldated byasse33|ng thelr b|nd|ng

L Y L a . - o —~~\ 7 o



i ncl uded SDS- PAGE (reduci ng and non-reduci ng
cond|t|ons) weak cation exchange chromat ogr %
WO 2008435135 ze excl usi on chr omat ogr aphy ( SEC), %fﬁ'd P2007/003306
RP- HPLC (reducing and non-reduci ng conditions). The
SDS- PACGE anal ysi s under redg gi ng and non-reduci ng
condi tions and SEC i ndicated that the purified
anti bodi es were indeed intact with m nute anmounts of
connéétmraema@cbeaé@ oo, espeeidlly iorthe aréd=sf tpecsubsea anadqﬁi with a
of purified antlbodles re uIt d in profiles

Wi t
pluraidy gineivdual sables i 588 AG BRI AR T LPATTNEY FBYR S dkresponding
har ge heterogeneity in these partl cul ar
matldg:ﬂ%g{oél%g 1C‘Antl body preparations resulting in
rrul tiple peaks in the I EX anal ysis and/ or aberrant

gration of either the ht or heav chal
The fjafiGable,onNacYaRF MpY ﬁp&ée.d%&? 9yTed Gich e @%%@Q%EP%PP'Y cable
termni by Nterm naI sequenci ng
8, pré*SFday a&f. ﬁé???‘tgg‘génbe'ﬁy caused by differences in the
ollgosaccharlde profiles. n addition, selected

dies were anal r

ST O I T A—
directiérh 29 bREFeEREAIE tWo pRdribers. and subsequent SDSPAGE

analysis. g-7 Establishnent of a polyclonal cell |ine

for anti-RSV reconbi nant pol ycl onal anti body

I t

ool EH 62T 6 BBc L RBhE 2 bt BEBPIsBn ang
comrAxieatidrowith Belegenenedr also séverapadwstegam corirol modidesfd which

t he pol ycl onal research/ master. cell bhanpk (
are proaded PR ite T GORTRIIEE SOECERoNHRT s o thott %%‘%ﬁ%fe valves,
rod@ﬂ%n%ﬁ%s farfﬁéellkg‘)' ycl onal antibody to be produced from
P € polyt

onal cell line and the performance of the
i ndividual cell lines. CGenerally the follow ng

As a g B o i s aftie A Blfo s Bhhirdy fibafigB1 b Erovied B the top
on th'ef?'q‘io\bbﬁwﬁav{ntrpé* litting ipite62 WWhuﬂpmbldon@spommg hmammanzne

ours and anti body producti vi ty %B the lik
transpgrtee for ingianseeby Meraascsd. reMR PRI Hea"ne vehicle, or the like.
antigens/antigenic sites and epitopes \Nhl ch the
anti-RSV rpAb shall exert reactivity against are
The Edtféspohbingaubsed@nede 6 domyprises a:stmposttframe dBdsee alsoythe
anti bodies with well- Ef ned bi ochem

SubsBRALPRLAGTaS) 1 WEICRANIRBPL AHAON RN G GdeRL14. 15 qre aggnoed. The
suppBH%rﬂ—é‘ Eor?ﬁh?(% 5 @%é‘rd?y WHieRlasce }otédtlﬁ}@%oeéﬁm protects the

ressi ng reconbl nant anti-RSV anti bod){ are thawed

mdw@iudl anqmasdbtd 1&tageirist objectss oathef likee thab areifalling daver
flasks to reach at |east 4x1 O 8 cells of each clone
havi ng a popul ati on doubling tinme of 21-34 hours. The

At la%zﬂ@nhbtth@%ﬁﬁ&t ﬁéﬁ%@oﬂ‘iﬁrlseb lhotd’ﬁg epdige 4a‘wI9|8I%at¢faswaed via
e polyclonal cell lineis ﬁaredb mX|n

holding Irwe# oramlding wha@ndmepmeto ﬂnﬁéir BoyaPParatks 89 fw@ g distributor

ol S L BT A B8 6951011 89 FaBS Dphrgus o

also Qcé&bmglﬁl;lﬁahe eeékbec{ ?zgr he;dlsmbum;d meens(Ga lxau:imb‘neidxli1 at one side with
resear ch/ master ce an RCB/ p ch t
an el 1p6 i eROaTE GAIRCRIRENBA SANCLAIARS Olneh SBE WS RaNaing
ePMCRst 0 reach a
|nd|v@é1af¢a3ﬁée]sﬂ§{‘ ﬁn@ 6 é&?@al?gsam a poISycI onal

wor ki ng cel | bank (pWCB) of approximately 200 anpoul es
with the sane cell density as the anpoul es of the
pRCB/ pMCB. Sanpl es fromthe cell banks are tested for
nmycopl asma and sterility. h. Expression of a

reconbi nant pol ycl onal anti-RSV anti body Reconbi nant
pol ycl onal anti-RSV anti body batches are produced in 5
liter bioreactors (B.Braun Biotech International,

Mel sungen, CGermany). Briefly, vials fromthe pRCB or
pWCB are. thamed and expanded |n shaker flasks

o o o o o~ 1 1



Tabl e 5a. Lung hi stopathol ogy scoring systemused for

nouse chal | enge studies. The virus | oad was
wo ?OH?;/HSAﬁ y deternined by quantification of tHETEAIRY003306

of RSV RNA copies in the |ung sanpl es using reverse

transcriptase (RT-) PCR RNAgwas extracted fromthe

| ung honobgenate sanpl es using the MagNA Pure LC Tot al

Nucleic Acid kit (Roche Diagnostics) autonated

extraction system according to the manufacturer's

instructions. Detection of RSV RNA was perforned

In Figs 1 regidenmm&:rih@aﬂgweﬁehhemmr@sqaﬁ?@ RrRWidE yHhdie reterence
t th
numeglR dhHERE et RIRRS iy IPEHDeRIGIRRR cheTiot "

the N gene of RSV subtype A as descri bed by V\hl | ey et
. Cinical M cr Obl oI 200 40. 441
As fosmm(l@@mw lReatfonar RS\ it 1B o B0ttt ftpese
| H |e%%ﬁ%&ﬁg§ddént§ Be.
have%ﬁ%éésg?érgﬁ 58@%‘?‘53 In ﬁe %’ﬁg sanpl es was
det er mi ned usi ng quant itative reverse transcriptase

o 5 i e SRS PPRRB SBBRo 1
The %?Bﬁ?ﬂaﬂge ‘i@cbﬁﬁ%r@@@ Ybrimstanee, thol pHFaNel tdrigtndinal carriers 65 and

ection of NA was perfornmed by usi ngi t he
two tr8npearse cagiers 613 cpnae¢tm1h®ﬁéna @tﬁhem ant1$ tAlithe sopnegtion points of

long|thi§lgmgfgr|b<§1 k?n\éé\feggg ﬁgﬁleﬁ é% g/%ﬁm rs 61 ﬁre ?\{ran%ed th]at at their

uppeFEdsekbN® ™M dbirfuedasition lae.d slerveTmlel wpbbnmnmrmbver 24,
wi th known RSV RNA copy nunbers wer e

Furthgriaefgz saidiveriingl Fariess Sie-paxIded &t ey ends; 'éh E‘JBXQ Ryglets 25 which
hg&yelt of th
sorv A Qg Hohicot i o 0 e 028 b ginding i of e
protectivancdven@d, smas tmlift thessaversanpl es were determined by a
commercial multiplexed i munoassay at Rul es-Based
Medi cine (Austin, TX) using their rodent nmulti-anal yte

The cfeﬁ%fspbﬁdn %/léﬁ’b an?ra%tﬁw@ ars@tbeiéaidr@@QﬂhmﬁmlngGa;ﬁaamebasm Fig.

otton rats {Signodon hi spidus)
1. Fuithemmoret ibis possitig tor pwtdheauppwt frame. djreetly &ﬁt‘h%éﬂ?bed 12.In this

comBGSHH PR Bk EX ey o B i

slab dadthohﬁé&dcwaémﬁhgrséageden an |ntranasal chal | enge of
6-10 7 pfu RSV strain A2 or control nedium (nock

[ nocul um. A total volume of 100 m inoculumis
n Qi gt v
e RLEI R et e 15 ARt OcRelsSoRiet oo o Fig 4
As arf@xample] & cineular a:msstecqun ar@;ha r@mangmlancrbes -sectigmaneshown.

of 30 seconds t | ow, f rat
Other ¢1e8%rSBFHONS; @ aﬁ%@ﬁéf%%f 'ﬁaﬁngﬁ an @gaﬂ?'nﬁiagga!aé cross-
I gl ethal intraperitoneal injection of
sectléﬂghk)g aet% tone and exsangui nated by cardi ac puncture.
Ser um sanpl es are obtained and frozen at -80 OC and

e 85 R 3, T 39 B R SRS R ey ave

mserl%@ntBW?Weééﬁta@!é@ 17h(S e WS, Rab a) Whic arreesﬂwalped in the form of
aliquots at -80 OC. The virus load in the tissu

insertiamepesingss2Qiiat @1 WPRRICAYET Blakhl P Theindiidus aﬂ%@%%b@r are

I

proiegipolit poftunEE A Py Be et bRy P9, 1pe cBfesgting 886t piug
2003, 41(9):4378-4381). Briefly, RNA is extracted from
the | ung honbgenat e sanpl es using the RNeasy (Q agen)
nmet hod according to the manufacturer's instructions.
The extracted RNA is reverse transcribed into cDNA and
subsequently anplified by PCR using the Superscript
1l Plati num One Step Quantitative RT-PCR System
(Invitrogen) with primers and | abell ed probes specific
for the N gene of RSV subtype A. Sanples with known
RSV concent rat| ons are siml arI y anal yzed to der| ve a

. o~ o~ - . e



For clones wth anti-F reactivity the specificity of
t he individual antibodies expressed fromthe ¢

WO 2W%/124¥essed further in order to determ ne tw/EPZOWO‘m%
antigenic site and, if possible, the epitope bound by
the individual clones (see gganple 1, Section g-4).
Figure 4, illustrates characterization of the epitope
specificity of antibody obtained fromclone 801 using

meari§I ArLBsifg paRicuEry. ardigeana ltys uppetend oftthe indidduglratogies, see Fig.

I's blocked by 133-1h or Palivizumab &anti eni c '%%
3. Sa(d means is eleetggally: sanaegiedAacerding tq Ride3 19 giespectiveindiygual

caifol ek G ECkl o Plhughny gpLERbem 1, oo

a$oiagl1antibody is reduced a little when conpared to

bi ndi ng of unconpeted 801 anti body. The reduction is

however so lowthat it is nore |likely to be due to

G dl%& RrfdingBE lsueR it ithd é’r@érﬁ&ndebﬁsideb side in
The '@aﬁ@b%b&s aﬂ%&] i}gge g protein F vx th t y
transeerse tireyti¢ran6, spenfig. 4 efdhesypport tamect6 an‘éti’tei Qm/e(ﬁp‘ate 19,

respASSHBN St RV BIRE BiFCDP SN D E'i’%@wﬁ&e%é“ﬁi&'f tothe
conn étR)tnedii‘bctibﬁ 275 séd1FIgEH OTRe FRINGHWEI 2fotiBat 4216 atmdryaras@éd in the
Inds protein F at the FI site, or ver cl ose t

iilustrated embmbmem irha fiFet rows2B &R §§3ONT AW @@PfFlgi‘i)y'nSfV'dua'
e L by B g SERRRfpd R R A6 e aniner

As a iéydiitvm@h@bf aBtihdividyabanutiestos thafrst eow 28lis arvamged iofthe Hehadow”
pr Ot ei n,

to the conserved re
of Indéiﬂ@“%lla@@d% et ii‘@rsqcﬁed &pVigga th %dif%ﬂ@é‘r‘%a’ ‘f?rqu&CR?? £3/faeans 2.
specific. This was done by ELISA and/or FLI SA using
the followwing G protein fragnents: G B): residue
Othebéra9gerhentsoRBié individual 286355 dreais@ pessiblenn Bssoramme rows, for
cells) G B) Fragnent: Residue 127-203 from RSV strain
exampi537° (expressed in E. coli)GCRR A Resi dues 171- 187
from RSV strain Long (synthesized Wi th selectively
formed cystein bridges) GCRR B: Residues 171-187 from
For tirsfurthier guidanes and Eisasuresrtafdheindividedl apepeeld. 13588

i G AT RIREL 17 St S 18 g cover

plate Jtih the f@m@flp&tiwlmuha gummdsmom taeslhmram embodiment six
descri bed in Exanp 1, Secti

e et it i Rlarc ot o
individGSHriodedit i{alg5 @6@%@\&3}0 Li%%cé (At or BhifleE REmBBr §fsuch guide

Specitirc an I'tiona Iy, a nunber of clones
rods B2 per imalévidual Hmoeie of the tested RSV strains, but the
antigen has not been determ ned. Data relating to
antigen specificity for all the validated clones are
The c;o%FrBI'éleZ 6 hia§ f(?rrﬁ#écﬁth@reii’i\méraw b8 guiRdel Séts B whiom afe part of a
human [ aryngeal epithelial "cells, nor does any
guidetstraim eclicé steads G0s Pealocking Bleane assigoed taeach gaige sint for hoidmg a

corg i o 35 S I T st or

simplicatbrg affinity for reconbi nant RSV anti gens was
determ ned by surface plasnon resonance for a nunber
anti body cl ones. The anal ysis was perforned with Fab
fragnents prepared by enzymatic cl eavage of the
full-length antibodies. Data for a number of
hi ghaffinity anti body clones with KD values in the
pi conol ar to nanonol ar range is presented in Table 7.
Fab fragnments derived fromcomrercially avail abl e
Pal i vi zumab (Synagis) were simlarly analyzed for
reference. Table 7 : Kinetic binding constants and
affinities of selected clones. Generation of a cel
bank of clones expressing an individual antibody A
subset of 47 uni que cognate VH and VL coding pairs
corresponding to clone nr 735, 736, 744, 793, 795,
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| SADKSI GTAYLQASSLKASDTAI YYCARPKYYFDSSGQFSEMYYFDFWGEQGT L
VTVSSCl one No. 855:
WO R R GPEVKKPGASVKVSCKASGYVL TNYAFSWRQAPGQA FRAFEN 4183306

NGNTYYAEKFQGRV
TMITDTSTSTAYMELRSL RSDDTAVYF%RDL LRSTYFDYWGQGTLVTVSS
Cl one No. 856:
QVQLVQSGAEVKKPGASVKVSCKASGYTFSNYG-SWRQAPGRGLEWMGW SAY

As caNDRNSASNsEEIN Fl% 2, the bottom plate 18 is spaced apart from the cover plate
VTMI TDTSTTTAYM/LRSL RSDDTAMYYCARDGNTAGYDMASRDG- V\G(ga*l'

19; furthesstras &f thesuprstyframe 16 that are shaped in the form of ribs or other

shap B G ERG YRR S QRSB SRRNAMN FhaSEHRRY S SFBhgea

below ﬁBWWb%WWBWM@BW&WMerMeen
VTVSS Cl one No. 858

the V@U@WM&WKPCBSVKVSCKASG&SFDGW SW.RQAPGQGL EWVGRWPT
L GFPNYAQKFQGRV
TVTADRSTNTAYLELSRLTSEDTAVYYCARML GSHSGRPG- LVTVS
As cdn ﬁrtba:u?amwpbe 86€n in Figs. 2 and 3, the individual anodes 14, 15 extend

substgg VESGGGVV %_\;%Ln%l'bs% GF%: §§Y% Ew R%B%%Wé\gnﬁ\(% cover
plate ﬁb@@@é?@'oayﬁ b@&?ﬁ?hﬂﬁﬁ@éﬁm&g@@w@é@mﬁmamdes 14,

one

15 ar@WﬂMﬂ@t@@@Mﬁ@p@a@mm@g
usablg TR R O PRR AR R TORARRIS:2 SRRUDG 91 iR gg prige or the

like. TVSS C one No. 863:
EVQLL ESGGGL VQPGGSL RLSCAASGFTFSSYTVBWRQAPGKGL EVWSSI SAS
TVLTYYADSVKGRFTI

As capTENRET Heer SEE T IAE TSRS SRR YA PSR S6TE1- ¢S

upwafAIA4PETRE CoYFSIRPEIPrOETIBNTEV Ny PoGISRERRGRGhE\WBSS 0fobjects
fa"'ngsﬁmm@émf HSgTopRS AT @R COYRLRISARISHIRABICtR (g directly

MRivid /) anodes
hlttm%q}%ESGPGLVKPSETLSLT’CTVSGDS| SNYYWSW RQPPGKGLEW GEI SNT
WETNYNPSLKSRVTI S

Accor I RS S ARIN 1 A8 Y O ST E K R T MY ember

of th e B RAPENETREH Y GAOBTh TEIRNYED NGRS EAMNRgLIID
NKQYGDSVKG

substan@lummmmw@mwmsﬁwm

o RS M e e G LI I

arranyEPRBEdARGY<SRIeTeath an associated guide slot 33. An individual cable 31
accorg(}fjggtggl%z L%EM%?M% )'(A Ppe(gAd th (-:“S [S ?erah%ggln gundgglb\(ggsand

locke%wm@ﬁhwmmﬁé@ymwmwmg
mearisl BRDiseKEs ther@vtiseRItDNEnedtherspartissariywitly etk red Rartion

arranggﬁg%ﬁ%eg %&%ﬁmﬁﬁﬁy WMM’?\' tends from

the stﬁﬁT@%TWMWWMWW& MeaNs@aT IFvda/eids of the

.ndwumwa@mmpmrmwsgs@mm@m@_mweﬂb
GSNKYYADSVKGR
FTI SRONSKKTMYLQWNSLRAEDTAVYFCAKT TDQRLLVDWFDPWGEQGTLVTVS
S Clone No. 888:
QLQLQESGPALVKPSETLSLTCTASGGSI NSSNFYWGW RQPPGKGLEW GSI F
YSGTTYYNPSLKSRVTI
SVDTSKNQFSLKLSPVTAADTAVYHCARHGFRYCNNGVCSI NLDAFDI WEQGTM
VTVSS C one No. 894:
QVQLVESGGEGWWQPCKSL RL SCAASGFRFSDYGVHWRQAPSKGL EW/AVI WHD
GSNI RYADSVRGR
FSI SRDNSKI\I'I'LYLQVNSI\/RADDTAFYYCARVPFQ V\BGLYFDI—N\B(I-}TLVTVS
S These VH am no aC| d sequences are | n t he cI ones
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Cl one No. 816:
aggt geagct gt t ggagt ct gggggaggct t ggt ccagect gggaggt cect
wo gﬂgg%sgfscct gt gt agcct ccggat t caccttta EP2007/003306
gt acct acgccat gacct gggt ccgccaggcet ccagggaaggggct ggagt ggg
tctcagtcattcgtget agt ggt gat agigyaaa
t ct acgcagact ccgt gaggggccggt t caccat ct ccagagacaat t ccaaga
acacggt gttt ct gcaaat ggacagcct gagag
connb6tedd8 Aengaite eute B3 Withathesibgef pligangansa it gt theaipper @nd of each
~gtggtgatcact gctacggacactttgactact gg
indivigyalcenngigatt & ggt caccgt ct cgagt Cl one No. 817:

caggt gcagct ggt ggagt ct gggggaggcgt ggt ccaacct gggaggt ccct g
agact ct cct gt gcagcct ct ggatt cggcttc

Figs. &tearsitew gdortharcambaogivieot ota agpssacaruisct aih gooegpandiog support
ct tca_attatctcactt t g at t aagacc . .
frame 461 SaidSABSER A0AHR RAFST0Rer OTReRsIons 2RdSeRYAE 10 GElE o
indivi%a?I""é‘r?lﬂ)te‘gt1t4t G5l lStRd i EESrda8E with the individual anodes of the
CCt gaagacacdgct gt at at t act gt gcgaaagat cat at t ggggggacgaac

precepting atritbdgeentggacagt cccgt t t gacggct
ggggccagggaaccct ggt caccgt ct cgagt C one No. 818:
caggt cacct t gagggagt ct ggt ccagcggt ggt gaagcccacagaaacgct c

The @r<spaABRLLPPEH FEntd 98 8binphieés iréAsverse and longitudinal carriers 63,
acgccggt agagt gggt gt gagt t ggat ccgt cagcccccagggcaggccccgg
65 anwel) gepb@@t&garae[s(ﬁg pglgg@?yg%qryg(glng towards one another.

Corr%si%ﬁ%@%@%@{f%b%g%g@?%%;%gg@g %%@Wiﬁé e(8RIAAE bFLSFanged on

the |GIRROGINGFEATEERGE) toexthatd alrdagly PeengiEscrbed it cinnegtiomgith the

ggaggct act act t gt act acct t gaccact ggg
emb%ﬁ@&@b@%@'ﬂﬂé@f@e@é?& cgagt C one No. 819:

caggt gcagct gcaggagt cgggcccaggact ggt gaagcct t cacagaccct g
t ccct cacct gcact gt ct ct agt ggcgccat ¢

In theagteagifdioeip appercératst thg aptiqueearcie et gempise g 9ae§p9RANg

gt tt {tcat t . . .
protefts Ha{er ARk CeE 20t A0 850 0 GiB8 &S AENeRsLp el 2t or
liftingdfe reeedid Cdver QuaRISTIIRF BleEuppon frame 16 on the whole.

ct gccgcagacacggccgt gt at t act gt gccagagat ct agget acggt ggt a

act cttact cccact cctact act acggtttggac

 coB 8 A RBEER REAREE 0161 20 1 A0 HnefE b accorang

Figs.(5c0ct K& Ad govert watet instmidggfeuch & mate, the individual anodes are

dota a5t 99098 0% £C 0L 80RCCCCATAONG YIRS HAU Poper

sectidil %??&fiﬁ&fv ] S‘ﬁ?&agﬁ& JRIAS. itz gt ARAEEh HEIThRe
ccagttctccctgaagttgaact ct gt gactgcc

carrierg g2 amnuns: (sgeg. gt Fig c T sugroynd golawey sectionaefteagh drdjvidyglanode

and tgtg gpega gct) %%%833 %Bé‘r%ﬁ&cvh Raiothdr A 238¢ 45 1mbd between

?@&gﬁj et FESpR LR [ EEXPBAGINGTHAGH récesDhei
eac“%?ggé{ tcctgggaggttt'g?ggttagaccttta 9 s

formextingrachiaf the camiges 49 ot igarhd gt cesnagywelabippe ety peeive the

‘”d“"tgﬂg'%a’{.??’ggggigﬁﬁfﬁ%ﬁg@%ﬂg@g;?2ao cttgaccacagacatttccac

gagcacagcct acat ggaact gaggagt ct ga

gat ct gacgat acggccgt at att act gt gcgaaagat gggggcacct acgt gc
cctattctgatgcctttgatttctggggccaggg
gacaat ggt caccgt ct cgagt C one No. 827:

caggt ccagct ggt acagt ct ggggct gaggt gaagaagcct ggggcct cagtg
aaggt ctcct gcagggtttccggacacactttc

actgcatt at ccaaacact ggat gcgacagggt cct ggaggagggct t gagt gg
atgggattttttgat cct gaagat ggt gacaca

ggct acgcacagaagt t ccagggcagagt caccat gaccgaggacacagccaca
ggcacagcct acat ggagct gagcagcctg

acat ct gacgacacggccgt at att att gt gcaacagt agcggcagct ggaaac
tttgacaact ggggccagggaaccct ggt cac cgtctcgagt G one No.
829:

caggt cacct t gaaggagt ct ggt cct gcgct ggt gaaagccacacagaccctg

oy oy 4. " " 4 2 s oa .



ttacaacccct ccct caagagt cgagt caccat at ct ct agacat gcccaagaa
ccagt t gt ccct gaagct gaget ct gt gaccgcet g

wo @Qﬂg@ %ggccgt at at t act gt gcgagagggct t t t ct at gacH gt Hopdhgtopg3oe
actacttgttttacttccaacact ggggccaggge
accct ggt caccgt ct cgagt C one 1. 871:
caggt gcagct ggt ggagt ct gggggaggcgt ggt ccagect gggaggt cect g
agagt ct cct gt gcagegt ct ggat t caccttc

By armé@sg;anrtrtan@gémt ot b@ngimsngt tggd:ord@tgda@gs.' Catagly treiggiyisital gngdegymay
cagttata at gat gacagt aat a

StancaWi il oM 1E O e GO ag A0 Coor:pIate: 18 gnalse 25 lowss
trans%)rg%??cgﬁé o HeanidapRact ga

gagt cgaggacacggcet gt gt at t'at t gt gcgagagect ccgagt at agt at ca

gct ggcgacacaggggggt cct t gact act ggg

) f ggt t t No, . 880: .

The Qlsiaet LoRteSon e ey ihacod abledof A paliual anades 14 1518 in
the eRBBAINSEIR OF BRAC 6t 1K SIS ORI BHeCéBbodiment accarding to Figs. 2 to 4.

cact agt aaactgggt gt gggct ggat ccgt ca .cccccagbgaaaggccct_gga
Howayeggincegeniy tweyindivdua) ggateaamuses in the embodiment of Figs. Sto 7

and S RGO Sab Rk SHBBAAPEACHN ARk TG opRBARSAES [elg. 6) of
9

the s@Fpdit BameaEa galecHsts 33t draddghglaacaoautier (deadtigt4ict agt a
gtggttattaccttcaatacttccatcact ggggec

cgggcaccct ggt caccgt ct cgagt C one No. 881:
To el%&%l@ﬁ@%ﬁ%@%@ 9@@8&&%@9@9% reSh &t 8964 ARBHRF bRAEHsD with

gaagtctccggattcaccttc _ '
respevhtcictal pgeta af tecsupppot frarge d &g thecuareasggadiog gacierg 46ttg¢hs or
tttcacacattggtaa gttctatgata . . .

also atlon 850 CUE et hagoa e oRT RaCCa Mt al it g etsalapen-
cond@@veRC Al SUGCA AitedR 596 §C b Pablic material such as polyethylene, or

gt cgaggacacggct gttt attact gf'gcgaggt cagat t act at gat agt agt
the likggt t at t at ct cct ct act t agact cct ggggcecat

ggaaccct ggt caccgt ct cgagt C one No. 884:

caggt gcagct ggt gcagt ct ggggct gaggt gaggaagcct ggggcect cagt g
It shoRROIgdrelaaitRpamgbeé nbidmacalke ot thecsubsea cathode 7 a corresponding

attaactttgctatgcatt t gcgccaggcccccggaca tt gagt.
electrinaly 'g‘gutag@gmtagggmcégg g@}gptgg%g[agans 95 pro%%%%cby r%a%n%?s that
are e%@g{cg%ﬁgﬁ@gﬁ?\g&fv%‘?ﬁg%ﬁﬁé}%)g FheldidArIaRIMAs Rerd 649CY

aacacagcct acat ggagct gagcagcct'gag

estabiisisddjoy g aablegmringtlivrabetmeegtsybgag sathodatlgend) glectticgtand/or
carttittactact godgecagggaaccet dgi ¢ accgt ct cgagt d one
electrQpic gpgpponents in e efectrical means 2.

caggt gcagct ggt ggagt ct gggggaggcgt ggt ccagcct gggaggt ccct g
agact ct cct gt gcagcct ct ggatt cagettc

The proteati couRy@4tis caongiyeistgh eagyeetoeallyanaeRlyeti vy Eateal to

cagt t.at at caaa aat
preve%ﬁ g@Y 883%@8&&“%88%’3@%@3’3%%\2%bgg%”é%"t”étﬂ Q¥agagacaat t ccaa
gaaaacgat gt at ct gcaaat gaacagcct gag
agct gaggacacggctgtgtatttct gt gcgaagacaacagaccagcggct at t
In thezginbRAiTesh shewa treiies g2 ga¢ Zagg@%& m%f’@&%?ﬁ%ﬁp%ng
88: .. . .
protegh B8R (20 9oL SRR Lom Rrplestive plates atare foldebly or
pivotdtshE airanged gisaithoat thegaegiftdals sba@s to permit access to the individual
aacagt agt aatttctact ggggct ggat ccgccagcccccagggaaggggct g
anodemdf.gliat t gggagt at ct t t t at agt gggacce
acct act acaacccgt ccct caagagt cgagt caccat at ccgt agacacgt cc
aagaaccagttct ccct gaagct gagccct gt ga
ccgccgcagacacggcet gt ct at cact gt gcgagacat ggcttccggtattgta
at aat ggt gt at gct ct at aaat ct cgatgcttttg
at at ct ggggccaagggacaat ggt caccgt ct cgagt C one No. 894:
caggt gcagct ggt ggagt ct gggggaggcgt cgt ccagcct ggaaagt ccct g
agact ctcct gt gcagcgtctggattcagattc
agt gact acggcat gcact gggt ccggcaggct ccaagcaaggggct ggagt gg
gt ggcagt t at ct ggcat gacggaagt aat a

t aaggt at gcagact ccgt gaggggccgat ttt ccat ct ccagagacaattcca
agaacacgct gt at t t gcaaat gaacagcat ga

R o S 4 a4 o1 o 4 a4 4 a4 " o T T T




TLTI SSLEPEDFAVYYCQORSNWPPGL TFGGGTKVE! KRTVAAPSVFI FPPSDE
KSGTASVVCLLNNFYP
WO 29I EAKVDNAL QSGNSQESVTEQDSKDSTYSLSSTLTLS — PCT/EP2007/003306
KADYEKHKVYACEVTHQGLSSPVTKSFN RGEC O one No. 824:
Al QL TQSPSSL SASVGDTVTVTCRPSQGH SSALA
WQQKPGKPPKLL| YGASTLDYGVPLRESGTASGTHF
TLTI SSLQPEDFATYYCQQFNTYPFTFGPGTKVDI KRTVAAPSVFI FPPSDEQL
The s@gﬁ\ﬁ? 18\biMERIMbodiments normally comprises carriers of steel that are
DNALQSG\ISQESVTE KDSTYSLSSTL TL SKADYEKH
providedy particwiadierensrajewl cormesignaeistant sgating of e.g. epoxy resin.
DI VMIQSPDSLAVSL GERATI NCKSSQSVL YNSNNKNYLA
VW QQKPGQPPKL LI HLASTREYGVPDRFSG

Tom &@%Eaaemy tHESERBEEHRAY SEORN YOF RisT6 GG HEdRY ikRa adegvaterway so
PPSDEQLKSGTASVVCL L
as to preveptHiaRieeRROPNAICEseRs Rt PERIRAMS te PPt frame 16

comp%ﬁ%%%%@E%b@ &Fh?\g& in % bottom area

betweéARthdiMdEbah QBEVBPEISECaGRES. Examples of such ballast means are

msert%: &%S%}%@BE@TW ’}';ﬁ}ﬂEQQGLKL,ﬁgéﬁgTVﬁé%%&'egP%ﬁ@,%te

W%é (-5 TaibidR NS lsBppbr rame, orthe like.
mGShKADYE HQGLSSPVTKSFN RGEC gne No.

DI QTQSPSSLS ASVGDRVTI TCRASQSI ASYLNWYQOKPG

Figs. B 1 ht%éanﬁé%éﬁéﬁﬁ@?é@emwmmﬁsm gpaced

apart E%WM@MEWW@SBM&G&ﬁ cable
49. Thy syhsearaathc H%%F@AM F#@Gé:'?mg structure or apparatus 13,

a"anwg%%@é%ﬁﬁ@égﬁ KLEI KRTVA%%\?&a?FSF?F%(E)SES repel

nets, biBETIREVVIACh NNHVRIRt into contact with the drilling apparatus 13 and get stuck
EAKVQWKVDNAL QSGNSQESVTEQDSKDSTYSL SSTL TLSKADYEKHKVYACEV
there. THOG SSPVTKSFNR GEC Cl one No. 831:
DI QUTQSPSTLSASVGDRLTI TCRASQNI YNWLA
WYQRKPGKAPKLL I YDASTLESGVPSRFSGSGSGTE
Fig. 8MWBg@U@@%MWMSWMﬂ&%W@WFQWSD@Q

outsidg Ki%@@%@&?ﬁé%@@f@%f@%’?ﬁg&%@ﬁﬁ% joQ7ble 48,

the col/BEkXPZ 85 €bpenindlel8; 884 particularly Fig. 9. The connection
beMem%qE%Bm@%%@,@gﬁ%&E@é&g@de%s e%hgted by analogy with the

conn%@%ﬁéﬁ@w@ % Y& aividtidPaheded M M4 iBRBRESpdNnding

plug MeArVEOMDINAL P ENEPESITEGDBESTYSL SSTL TL SKADYEKHKVY
ACEVTHQGLSSPVTKSFNRG EC O one No. 838: DI QUIQSPSSLS

ASVCEDRVSI TCRASQG SNYLA
To arryEE RSl daltife - SREYE SRisRIeSE6ftRe cover 47, a corre gondlng
FTLTI SSLQPEDVATYYCQKYNSAPQT FGQGTKVEI KRTVAAPSVFI FPPSDE
suppotseans YV pravidedrSaid means comprises a plate 53 and spacer elements

54 o R N S BRI Sh ST b SR FORAERY 54

and pl@té/%' eRPRRA idnraRATd AT ERIaBG M ERMBIA The spacer elements 54
VWQOKPGQPPKL L VYWASTRASGVPDRFS

may bedomratbes distasmesiesyeassmade ot plasticatie rubsaaaainegsmeing
FPPSDEQLKSGTASVVC
LLNNFYPREAKVQNKVDNAL QSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEK
HKVYACEVTHQGLSS PVTKSFNRGEC C one No. 853:
El VLTQSPGTLSLSPGERATL SCRASQSVSSNYLAWYQOKPGQAPRLLI YGASS
RAAGVPDRFSGSGSGT
DFTLTI SRLEPEDFAVYYCQQYGNSPLTFGGGTEVEI KRTVAAPSVFI FPPSDE
QLKSGTASVVCLLNNFYP
REAKVOQVWKVDNAL QSGNSQESVTEQDSKDSTYSLSSTLTLS
KADYEKHKVYACEVTHQGLSSPVTKSFN RGEC C one No. 855:
DI QT QSPSSVSASVGDRVTI TCRASQAI SNVLA
WQQKPGKAPKLLI YAASSL QSGVPSRFSGSGSGT
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Cl one No 735:

aaat t gt gt t gacacagt ct ccagccaccct gt cct t gt ct ccaggagaaaga
ct cct gcagggccagt cagagt gt t a PCITEPR0071003306

acagccact t agcct ggt accaacagaaacct ggccaggcet cccaggct cct ca

tctat aat acat t caat agggt cact gggat ccc

agccaggt t cagt ggcagt gggt ct gggacagact t cact ct caccat cagcag

ccttgcgact gaagattttggegtttattactgtc

tighteh@8 Y HE A8 SRSIreBpohaingIeralsinthe ipfe 530 7g plate S3algel) &
agat Caaacgaact gt ggct gcaccat ct gt ct

fastenedviefudherfasteninayaeans inletquiside SRR MR EME At gt t gt gt
gcct gct gaat aact t ct at cccagagaggccaaag
t acagt ggaaggt ggat aacgccct ccaat cgggt aact cccaggagagt gt ca
In thecilgianed embadirmentdhe agbsea tathede 7 is configured as a substantially

S gbe bR e b S AL RR FSREASEBoe
spacgﬁaégg%g%%@;%w A APFEATLE ?93%@ 5atand fea thére’ 36:

ccagt ct'ccat cct cccCt gt ct gcat ct gt gggagacaga
gt caccttcacttgccgggccagt cagaggatta

on tn&igick e b T caflbd HRAS 35 RHTHRAS SARMEHRRH 87 BhIHTE Bary
madefr6Mang shrrIhagriapbaaaicatidaanaess dsdpatly froot ddcinstanse,

tgtacaacctgacgatttt gcaact tactac

titaniwrna ey comesnpakingmeting atugameam%tégtdgw@ig@ hacgrnacygachthe

t gagc crat : :
°°““?‘3@3‘c‘%®i%%§{sg§%§'§2’§§? % gé’g@%%cg g&agac' § xtens Gt 5t7gt gtgcctg
ct gaat aact t ct at cccagagaggccaaagt aca
t t t t t t t [
I heaadaaget ggat aacqecet coaatadal ancl coCaddRgadhAhGa RO
ol . .gCC
comnﬁlg@g%%f\@gt@%%bggegggﬁ@?g%gtﬂ%% 8p6MAG aBGR IPeet UFC
ccgt cacaaagagctt caacaggggagagt gt Cl one No 744:

A copfieaiskir-Bor SRG0GRY rr R AT Fr s GbsEA EaRBaB IR an
emb&ﬁﬁgﬁ@gct actt agcct ggt at cagcagaaacct ggccaggct cccaggct ccC

t cat ct at ggt gcat ccagcagggccact ggca
t cccagacaggt t cagt ggcagt gggt ct gggacagact t cact ct caccat ca

agac t .
Furth 0% s EREHaTRRAEE aFe BEbRisicelshaps ofihe cathode plate 55 s
only I50\ap apekansle coaiasthgt genrhetriaalcsitapes can of course be used, e.g.

__tgtcttcatcttccegeeat ctgatgageagtt gaaat ot ggaact gect cf gt
circulagtsgugee: oyak gaugaa%ltqré'?%{"g% 3‘&@3@9‘3 §euld also be pdid that
' t

corre%@g gg%%%ggégg%%%gg gg@g‘g@fggg% ®A89HaRGY BEGHGAEAEr each
indivitlaalagesttical greEms2 ocalgadydwgaticesmagrwoaclestrigabmeana eadbe

corre earslig Gt eRgR DaRLATAUBP bhJCRETLYY LS-RANT (P B drag5iieg. each
electrit3f Hean8 PN HAG Aeth Al Esdighetiakeretd &s0Bsda tathage 2aarPEANode

gt caccat cactt gccgggcaagt cagagcatt a

plate 66gespactivelaat t ggt at cagcagaaaccagggaaagcccct aaact cct ga
tctat gctacat ccactttgcaaagt gaggtccc
at caaggt t cagt ggcagt ggat ct gggacagat t t cact ct caccat cagcag

It shoufd fuRRaLsé Boraahht fof EERnE f redtirglaney two independent systems of

acagagtt at aat accctcacttt cggcggagggaccaaggt ggagat.caaac
electrigat g@lgagg@tggm@a&x g{qy{q%ﬁgimg gg%%%)ondinggc%n%%l r%odules 619 This

.CC t
appiig Y 14GHPARETILATEGeHBRT HiE Shbc ablobs AR diSiey
aggt ggat aacgccct ccaat cgggt aact cccaggagagt gt cacagagcagg
acagcaaggacagcacct acagcct cagca
gcaccct gacgct gagcaaagcagact acgagaaacacaaagt ct acgcct gcg
aagt cacccat cagggcct gagct cgcccgt
cacaaagagctt caacaggggagagt gt C one No 795:
gaaatt gt gtt gacgcagt ct ccaggcaccctgtctttgtctccaggggaaaga
gccaccct ct cct gcagggccagt cagagtgtta
gcagcagct actt agcct ggt at cagcagaaacct ggccaggct cccaggct cc
t cat acat ggcgcat ccaccggggccact ggca

o o a oa . a o o e I T T T
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gggcct gaget cgeccgt cacaaagagcet t caacaggggagagt gt Cl one No
817:
WO YO8EISMHt aat gacacagt ct ccagccaccct gt ct gegt ccc IHJgERFaAYAYas06

gccaccctctcct gtt gggccagt cagactattg

gaggcaact t agcct ggt accagcagaagcct ggccaggcet cccagget cctca

t ct at ggt gcat ccaccagggccact ggt gt cc

cagccaggtt cagt ggcagt gggt ct gggacagagt t cact ct cgccat cagca
cathaizst?) sadhattfgaingEnce tin eyt asect ftteotindependent groups of electrical

mea{%ﬁ&@%tgsﬁteg&a g‘é‘é&%ﬂ% %?%%EH%%?J?S?\@%P&? SU5E Céa%g Cst J/:%‘rélgilgned to
each @Gl hiHng306ARE tWe JRdEdsggaact geect ct gt t gt gt gect get ga

at aact t ct at cccagagaggccaaagt acagt g
gaaggt ggat aacgccct ccaat cgggt aact cccaggagagt gt cacagagca

. . { { . . .
whi e Beertiennge Bs 2usceibie b.vatous madiications 20P Atsmptive oms:
specifif AMRAARESS HavE Ten! HUF HOREE of example in the drawings and have
gt cacaaagagct t caacaggggagadt gt~ Cl one

No 818: o
beengiesatibedifedejai berein. cowaver itsoeuigika yrdarsiogddagidpa dagation is

gl caceat,c . g
o LA AP TBIRAMATEERE A oseg, Toeremtoni o over
modificdtidhg Cédlivdlentsaand grerpatvanialingadthin the spirit and scope of the

accaaggt t cagt ggcagt ggat ct acagacttcactctcaccatca
invertti@ﬂga@g |agg%dgg@{q§hpg/%&@9 eg}%{eg gms Additiona ,usage%?%ge term

oroBREFRERIE b BRI RE 4 S oA UrssBiA e
claimedtinvention @aidc g atica gubgequert atescriptaccargowit oeges STt pegirements

t gct gaat aacttctatccca aggccaaagt ac. I

for e\é?g'Y § 593’&’6&”&85&?@5%@%&3’?% ﬁgﬁpggﬁtﬁ@c@dﬁ%ﬂbt gt cacag
agcaggacagcaaggacagcacct acagcc
t cagcagcaccct gacgct gagcaaagcagact acgagaaacacaaagt ct acg
cct gcgaagt cacccat cagggcct gagct c
gcccgt cacaaagagct t caacaggggagagt gt Cl one No 819:
gaaatt gt gt t gacacagt ct ccagccaccct gt cgtt gt ccccaggggaaaga
gccaccct ct cct gcagggccagt cagagtgtta
gcagct cctt agcct ggt accaacagacacct ggccaggct cccaggcttctca
t ct at gat gcgt cct acagggt cact ggcat ccca
gccaggtt cagt ggcagt gggt ct gggat agact t cact ct caccat cagcagc
ct agagcctgaagattttgcagtttactattgtca
gcagcgt agcaact ggcct ccggggct cacttt cggcggggggaccaaggt gga
gat caaacgaact gt ggct gcaccat ct gt ct
tcatcttcccgccat ct gat gagcagt t gaaat ct ggaact gcctct gtt gt gt
gcct gct gaat aactt ct at cccagagaggccaaag
t acagt ggaaggt ggat aacgccct ccaat cgggt aact cccaggagagt gt ca
cagagcaggacagcaaggacagcacct aca
gcct cagcagcaccct gacgct gagcaaagcagact acgagaaacacaaagt ct
acgcct gcgaagt cacccat cagggcct gag
ct cgcccgt cacaaagagctt caacaggggagagt gt Cl one No 824:
gccat ccagtt gacccagt ct ccat cctccct gt ct gcat ct gtt ggagacaca
gt caccgt cactt gccggccaagt caggacatt ag
cagtgctttagcct ggt at cagcagaaaccagggaaacct cct aagct cct gat
ctatggtgcctccactttggattat ggggt cccat
t aaggtt cagcggcact gcat ct gggacacattt cact ct caccat cagcagcc
t gcaacct gaagattttgcaacttattact gt caac
agtttaatacttacccattcactttcggccct gggaccaaagt ggat at caaac
gaact gt ggct gcaccatctgtcttcatcttcccgcc
at ct gat gagcagt t gaaat ct ggaact gcct ct gt t gt gt gcct gct gaat aa
cttctatcccagagaggccaaagt acagt ggaag
gt ggat aacgccct ccaat cgggt aact cccaggagagt gt cacagagcaggac
agcaaggacagcacct acagcct cagcagca
ccct gacgct gagcaaagcagact acgagaaacacaaagt ct acgcct gcgaag
t cacccat cagggcct gagct cgcccgt caca
aagagct t caacaggggagagt gt G one No 825:
gacat cgt gat gacccagt ct ccagact ccct ggct gt gt ct ct gggcgagagg
gccaccat caact gcaagt ccagccagagt gttt
t at acaact ccaacaat aagaact act t agcct ggt at cagcagaaaccaggac

I T T T




t cagggcct gaget cgccegt cacaaagagct t caacaggggagagt gt
Cl one No 857:

WO HY9¥/83 ¥t gat gacccagt ct ccact ct ccct gececgt cacccRGGaRPALEg306
gcct ccat ct cct gcaggt ct agt cagagect cct g
cat agaaat gagt acaact at t t ggat gggt act t gcagaagccagggcagt ct
ccacagct cct gat ct att ggggt t ct 4t cggg
cct ccggggt cecct gacaggt t cagt ggcagt ggat caggcacagattttacac
t gaaaat cagcagagt ggaggct gaqqaings t
ggggtttattact gcat gcaaact ct acaaact cct cggacgt t cggccaaggg
accaaggt ggaaat caaacgaact gt ggct gca

e L

sea |42 $6:3A8@ahas aione 3uPh Y FRidTIoL dé vice\adrelg like asedde awgitime oil
agagt gt cacagagcaggacagcaaggaca . .
and/og gas prediction: CoIRENRG 8 VoltasR Serrjy apnsddhpaticdiagy gravided
ac . . ) the electrical
ovoESERMIGE TS AT RS R s come emocton(e) 5 o s
mean8%8) and via a second cable connection (5) to a subsea anode (6), the electrical

gacat ccagat gacccagt ct ccat.cct ccqt gt cf_gcat ¢t gt a
mearg(@hcevins 2640069 LIRselo sdosapRetpads (1 Tor cbshg HEERSAT3s).

gcaact attt aaat t ggt at cagcagaaaccagggaaagcccct aagct cct ga

t ctt cgat gcaaccaaat t ggagacaggggt cc

2. cJhemoger sopply gexingtapsarding tciaisy it charasterizeskinthatibe dirst
cablegc?gggggt?q%éé ?53%?’3{%%@?@'% ﬁF{p ;éaggeg &eﬁg accaagct ggagat c

aagcgaact gt ggct gcaccatctgtcttcatcttc
ccgccat ct gat gagcagt t gaaat ct aactgcctctgttgtgtgc t
3. ai%amgapgla%@gg:gaa%@@mggﬁeiag o 2, characterized I thatthe first

cae MR haRAT v ot cccaoonnst ot cacagage

gcagcaccct gacgct gagcaaagcagact acgagaaacacaaagt ct acgcct

gcgaagt cacccat cagggcct gagct cgcc . .
4. cagem@ugewtd@a&@eﬁjggaﬁf&& Y ADAkhRPresfing claims,
SHUGL SRS i gRoSeawaal
chard R T e e e g T et oy BAEIBH A9
mear@J2nt t at t t agcct ggt at cagcagaaaccagggaaagtt cct aagct cct gg
tctttgctgcatccactttgcaat caggggtccca
t ct cggtt cagt ggcagt ggat ct gggacagat ttcact ct caccat cagcagc

5 Clieawdr48p8R el icacrretding ieah\dénaof the preceding claims,
aaggt at aacagt geceeget cact t cggcggagggacgaaggt ggagat caa
charauterized in b thesuseacaiod (AiSOrBed s part of the slectrical means

@) afpsRushy 3 BRRGA BeIRPE haLgPE R g ifé fiensot ot gcetact o

ggaaggt ggat aacgccct ccaat cgggt aact cccaggagagt gt cacagagc
aggacagcaaggacagcacct acagcct ca

6. gdhgpawessypRlyseyisgassatting incanicen]yabihe AraceAine AR ct

onarf AR 5P SHMRGH RIS s spsepgiuo moans 10 o

connéaidatc eanatinpogastaicd) kithecsscghd cgbletcongeatiom@caga

gt caccat cactt gccgggcaagt cagat cat t gc

cagct at t t aaat t ggt at cagcagaaaccaggcagagcccct aagcet cct gat

¢ CRIBEiINYRPAMLEe of the preceding claims,
£ tggg%%%ggg?@g%g{c%gat gf&é acargy;tttcact cpt caccat cagcagt
charadtgrized tri that e sutispaszmoded6) sargnged on the seabed (12) and/or at a

acagagtt ac acccecatattcactttcggccct gggaccaaggt gaat at
prodt@ﬁafgé’%ﬁ&&mgg éb 5@9668( %‘f"&@ﬁ’?t catctt

cccgccat ct gat gagcagt t gaaat ct ggaact gcctctgtt gt gt gcct gect

gaat aact t ct at cccagagaggccaaagt acagt

ggaaggt ggat aacgccct ccaat cgggt aact cccaggagagt gt cacagagc

aggacagcaaggacagcacct acagcct ca

gcagcaccct gacgct gagcaaagcagact acgagaaacacaaagt ct acgcct

gcgaagt cacccat cagggcct gagct cgcc

cgt cacaaagagct t caacaggggagagt gt C one No 863:

gaaatt gt gtt gacacagt ct ccagccaccctgtctttgtct ccaggggaaaga

gccaccct ct cct gcaggaccagt cagagtgtta

o . aa g, M oy T T



(SEQ ID NO 177): aat

acct ccaccaaqqgcccat cqqt cttccccct gqcaccct cct ccaagaqcacc
WO 2088/ cacaqcqgecct qqact gecet g PCT/EP2007/003306

gt caaggact actt ccccqaaccqqt gacqqt gt cqt qgaact cagqgcqccct q

accagcqqgcqt gcacaccttcccqqct gigcct a

caqt cct caqgact ct act ccct caqcaqcqt gqqt gaccqt gccct ccaqcaqc

tt ggqcacccaqacct acat ct qcaacqt qaat c

acaaqcccaqcaacaccaaqqtqqacaaqaqaqttq

8. CenanuBeD R dekced g o ay B o S RERdRg st

charQ&%?iQQGQﬁ HHtGhI SGbSEd SACHE @I BRHFises a series arrangement of
fctgcccgecccact cat gct cagggagagggt ctt ct ggctttttecccagge

individoalarpces d¢4.ctE)got whigh gt laast seroe @se electrically connected to the
ccct acacaa ggcaggtgctgggctcagacctgccaagagccatatc
SGCO@%&@QG%&@EEP@%E t gacct aagcccac cccaaaggccaaact ctcca
ctccctca getcggacaccttctctcctccca gattcca
gt aact cccaat cttctctctg cagagccca
9. adthetpayersceplydaviceaccordiog iaanyrge of fp preceding claims,

onarfARERES 38545054 0203 GARERAPIFEATRI B sy rme

(16).Ctccatctcttcctcag cacctgaact cct gqqq
ggaccqt caqt ctt cct ctt ccccccaaaacccaaqgqacaccct cat gqat ct cc

quacccct gaqgqt cacat gcqt qgt qqt ggacq
HRABRARVAABLERAAY 16 8AF bASIORIY prédedng eiifan

tqcataa acaaagccqgcqqya
characteriged dn Hatdeasgppart framedd 6 caroptisas: @ plugen ceceptacie 449 for

each%ﬁbg %ﬂgﬁ% Ca%%@%@%%&@U%U%FE%&&ﬁa&@%Eﬁ?@?gﬂﬁﬁaqccaaa

q gtgggacccgtggggt gcgagggccacatg
gacagaggccggctcggcccaccctctgccctgaga?tgaccgctgtaccaacc

t dihgt povear scpplyqteviceracoondina e aay ane of the preceding claims

char%%ggigaﬁ E}ﬁtgﬁ%gld;%gérf ﬁ%g@gj@gﬁ&ﬁbﬁ?e“s%"i‘é@ﬁ%ﬁ@%ﬂt%ﬁﬂﬁl% e (18)

and PEGcF e ( I0PSH e 0 AAAASIHOAT, AE PGSR 26ceAat|es () deirey formed

cqcctcccqtqctqqactccqacqqctcctt
at least inctbe coxeaRletRd& caccqt gqgacaaqaqcaqqt qqcaqcaqqgqgaacqt
cttctcatqct ccqt qat qcat gagqct ct gca
caaccact acacgcagaagagcct ct ccct gt ccccgggt aaatgal n this
12. SWr&uppw dﬂv&:e' aatiocding tb byy doe:bf thetprdeediihg claims,
Fur ht er ial Ser-e ' eot i des t .
chargefgracdhim et thpliant recentedas b1 3re it Asfosedbh apgnings (20
§ lseBHCHPSHRE ré3p¥ichve hABde ect or
subsk@ﬁQQQ§ﬁ&%ﬁgng@990Jh?%éggfgduct encoding the variable
heavy chain site in the 1gG expression vector. The

d d d dj '
o SRy LB e g AP aReyf i afedth SBie.
char@étbhlsa% GEJEE] gdi@%sl(m ek Sframigdd gor thi Iréépective appéde (6, 14,
mappi ng, antigen diversity, and sequence diversity.

15) batweesedayer ptate i and betigenplaea(183. were subj ected to
clone repair (Exanple 1, Section f ) if errors were
i dentified. The individual expression constructs were

14 ccrhéqus\fe@@hpﬁly\aet/tmeaa&bmm@@ﬁw o of tevemrecedlmmclams
lasmd into pln recipient cell lin

charqqtﬁuzw inythat ther I@tqrak,@adgg, Znarefosmed asguide rQq$ (8R) extending
e ctions, selection, and
bem%%'a (?{Q?Hgﬁn? ghgecpge(]@%@e cul ture was perf ormed as
descrlbed in Exanple 1, section g-1 and g-2. The
stably transfected, serun1free suspension culture

adapt ed i ndividual expression cell lines were
cryopreserved in nmultiple anpoules, to generate a cel
bank of individual antibody producing cell I|ines.

EXAMPLE 3 | n vitro neutralization experinents have
been perforned both with single antibody cl ones and

wi th conbinations of purified antibodies. Al the
antlbody n1xtures descrlbed belom1are constltuted of a

N o a1



and/ or gas production. One or several electrical neans

are here arranged on the seabed or at |east bel ow sea
WO 208¥/8451355ch el ectrical means are for instand&TgEk2807/003306

val ves, chokes, so-called production trees, or the

i ke, which can be fed and ntrolled either directly

or via a power supply and control device. Wth a

correspondi ng power supply for such neans and

apparatuses, the cabling efforts are considerabl e

because due to electrification the %lstance,J

15. pahe poweasyPHy dRpiER agCORding 1orRPYA189P P%Qf%ﬁeda?gn?'ﬁi%

onad2l 3 S8 20, Smdt it on

condutttios eiktedial\ee Mon®a matpriaivaf poar electricapoortiuativityoperticularly from a
supply device such that power supply is also ensured

plastic materalcase of reduced cabling efforts for a |ong
period of time and can al so be maintained or repaired
in an easy way. This can be achieved by a power supply

16. d@nkpewef sapply devite aBcarding B3N e efithenprecedmaclgims,

enareed Bl SR e 5L Bl 23 28 s e cover
plateg‘gﬁégif&eprjo @Pg%g@?ﬁocﬁ@sf{d,qu] #6).y above sea level and is

nect e Irst cable connection to the
electrical neans and via a second cable connection to

a.subsea anode arr , : i
17, TBeRReseORRL de Ry R R BEee 8 B prt g cims.
chardbhge@ i Prat Heosdved (23)ds airbotishapethprotetiiad soverdR4atapering
| east a section of the closed circuit is forned by
towardalseadeveh631d. and subsea cat hode that are spaced apart
fromeach other. The corresponding "line" between
subsea anode and subsea cathode is here forned by sea
18. Wahelpowdr @Lipelgdevicerazcordingtosampeoneeefthe precading c@inasd

bsea cat hode thro th ea water. The .
charétgtp?iggd in that gtqjsmpcﬁi’fgargg Zb@oco&ppréﬁeg &ngnoras%%?aef fiRG X Blets or
theli'{;?I(ﬁ)rresponding drilling apparatus, such as a tree or

e like, at a distance fromthe seabed. As for the
el ectrical nmeans, it is of advantage when sai d neans

is fed not only wth volt , . Wkt h
19. s Fowes syRay SeVin o B RER Ay 68 gt Sty
charé&@ri?é& 1 tHa A eCinBRAIRE Bhodes 6142 16pare arrahgedl didg by side in
supply cable. One possibility of fqrn1ng sucaﬁﬁ daﬁa b
transeerde virectiare(26) perpendigsiiar to thecenngetian dirgetiqn (27) between subsea
coLrespondin ubsea cat hode may be connected via a
ano"%Z@@‘ﬁ%ﬂﬁ%%?f h to the el ectrical neans, so that it
is arranged spaced apart therefrom However, it is
al so possible to connect the subsea gcathaode dir I
20. 1 Ghernowar supPY SevicReRRaIaIng P a1y 9t af O Rigcadng BB,
i C dthadrrariged iA transverse
chard g i sty AR/t shesiars) &8 edthiifaried o 1o
direcfion (26) #btwe dramoeploase28h20)snistaggererbtashion. site by a
di ver or a submarine vehicle, the subsea anode may
conpri se a subsea plug neans for connection of a
"ﬁ%bﬁb@r%ﬁ g@%fé%icgrhc‘chmiﬁg?twm 6@@bﬁthéwe@édim?mairmen
t he ug neg I's di sengaged fromthe mating plug .

charaeterized i thas thes suppanddame 416)seamersifesiguide ard/or strain relief means
transported b the sea rface and | ater a new or

(30) fPéB‘e%&é&”SGﬂ @acwsa'é%éﬁi agai n be secured on site and
connected to the second cabl e connection. It should
here be noted that such a subsea anode nmay al so
di sintegrate due to the electrolysis process in the
course of a few years, this process being per se known
in connection with direct current and aqueous
solutions. To be able to reduce the current density in
the area of the subsea anode in this connection and,
optionally, to be able to vary the subsea anode in its
arrangenent at the sane tine, it nmay be of advantage




the individual anode may advantageously be confi gured

as a perforated holl ow body. As a rule, the holl ow
WOH@%‘/ZAS%*‘ed not be sturdy, but may al so be forFfe{ERZ0BH#04306

particularly perforated sheet material. A good

material for such a sheet nggal is titaniumon account

of its corrosion resistance. To permt naxi num

protection of the anodes even in acid or base

el ectrol ysis processes, such titaniun1sheets or also

ot her sheet materials are rOV|ded mg h at astI g
22. ¢ heipayes SuRBN Sevise.aEeongl e be poedidd biafh

o er Sihdividual
chardgiBZER f e the Sécoblodablo BitiikRRgis) unirses s Mimoe
cable@'(slg)rfbﬂttfeeaﬁwbettd)reef acoiraspondingnapbear efjpdixidual areges (14, 15).
Wi th a correspondi ng cross-section. A sinple
enbodi ment of a correspondlng gui de nmeans nmay be seen
23. | InbRweFahbbig etk ABreiy & a) Gih€ ot/ srecding craims,
conprises y open gui de slots for each
charactérized imthat ableasf aseconchsubsgiaannsel (Shiscafeangpgkas a redundant
i ndi vidual cables are inserted into the guide slots
anoder om t he open side and are guided in said slots. It is
al so possible to lock the individual cables in the
gui de slots by correspondi ng neans so that

24. | fttie\icsesisupply|deyiceraccording fr 8y PR&RT @b@uRrPﬁ%d'B%P'adﬁ‘s
cnaribs A AN ol SHEEBEPRNE B8 kratmoton ooy

(32).1 ndi vidual cable has assigned thereto an i ndivi dua
anode of a particularly eyel et-shaped strain-relief
receiving means. The individual cables are then

| ng claims,

25, e e B e oy B oo e oy ot

char&ttleazed Im)ttdai theeindiyighses aedde it Ui is substantiady fqrqudffgom a

ort ge SO tgH no stresses or bendi ng nonents

Paﬂ' rpQﬂ?r@tﬁ sheptMataiidie termnal's or subsea plug
means. Wth the eyel et-shaped configuration of the
strain-relief receiving nmeans it may further turp. out

26. tdm@mmaumywmrdln@m agy oneghiheddBreding fAMSes

erardReRebin R B BT ey S St

is anchored there. A strain relief that is operative

for many years is_thereby acconplish nd no f rthe
27. t J@espwef sHeplyetevicsra iRG 19 agy Oa%ng}‘?n%fﬁPed'PG °

f aterall
chargHia8i fn i Bover dficre (1) SIECHHS CBRE CBIERISeR) I 7 y
0 enlgmdé bt (33) ﬂarreachmcawduandablea(anof eatteindividual apade (14, 15).
conductive parts of the support frame may conprise at
| east one |nsulat|ng and corrosion-resistant surface

€ OF fc €6éih @%mar €
8. agg\ |Fg%v PBR{coatl nég%%gcgﬁg% blm)nmade e?érgm ep g
charaeterizediﬁymairaspameuIamboeyelehostmnedgﬁﬁ@lrgglebmymg meanﬁ (34) is

th f h t | ect
assigngg o Aol aaredp $e el e Pl fof sal Hifviddal cBe (31) of
eachGhailid §ﬁgdda§(qglggyve tothe first cable connection. To

be ab Fe to feed all of said electrical neans

accordingly, each of the electrical nmeans may have
assigned thereto a subsea cathode. Thus the invention
provi des a power supply device that can be installed
and mai ntai ned easily. For instance, individual anodes
can be replaced easily by a diver or a submarine
vehicle, particularly in the case of deep-sea
applications. At the sane tinme it is possible
according to the invention to store substitute anodes
in the support franme, which substitute anodes can be
made operative rapidly. This can be done on the one
hand in that for instance an individual cable is
smntched fron1one |nd|V|duaI anode to another

o o o ~ a1 o,



plastic material such as polyethylene or the Iike. The

spacer elenments may particularly be fornmed as _plastic
WO WYLPES from said material. The invention fUf¢HER2007/003306

relates to a subsea anode for such a power supply

device with the above-nenti? ed features. An

advant ageous enbodi nent of the invention will now be

explained in detail with reference to the figures

29. atrha@oaeér 's[]t)f)lb@edroévadwrdu@j td\hmy:bne bt me ptewdlag claims,
schematic illustration of

charagtedven ifythab all REharaIerdely Gandugtye BATEE 61 BR SyPRPR e (16)
3
nave g} BasCan fisidipg et Bt tlorreittaRid pRes Boatid 0 ° @

according to Fig. 2; Flg 4 is atop view on a subsea
anode wi t hout cover; 5is a 5 f&ectlve t op, Vi ew

30. 7 ADRRIMSE SUBRlY GoN ISP NG IS BF 15 ARpRHAS lRsBR.;
iE8 means
char{étgrlzgd ﬁritr?atﬁgéiﬁa?’éll% r@%f@ﬁ;ﬁH%ﬁﬂ@ﬂi&?ﬁ@ggﬁgﬂ?lg&r & me
(2) refativetol trregfrstacéblg cobnéttipn (8),ieach of saidreiedtrcal iImeansr (@) has
of a subsea catho 3 ?ﬁrdlng to an enbodi mnent of the
aS&QPﬁ9§ﬁ¥?EM?SV?§Fa%?pQ &ongi t udi nal section through
t he subsea anode according to Fig 8; Fig. 10 is an

enlarged illustration of detail "Y' of Fig. 9; and
31. FiTge pb!versuaplmevmeemc@rdlm@ anihere obingRieerRADg ISt o

enarfdse o s SR BR1560 FHRR Bt B

electrihraﬂfi #%hla@mg clafriers (40, 211C @2] 43 )pwith Ebesse@4) Ifcmréoelmngrthe
apparatus 13 which is arranged in part above

individieal aneaes (4. 15)in 8 Pegtisailalydpm)-FiHBBRBER | s arranged on
t he productlon platform Said nmeans is connected via a
first cable connection 4 and first |ine connection 35,

32. T G’ﬁagﬁﬂershpplytd@vm &dcemlmg taanyrera of the\praceding blaims.

67 b 7., The el i cal
charagdilses m YRR resaens o ere oSN vhdSolBlip 464z 49
anan@ﬁ@ﬁﬁé?@ﬁaqﬁﬂﬁeéaﬁ@mgp arranged on the seabed 12 or at

I ng apparatus 13 or production platform Said
anode is also connected to the voltage supply neans 3

33. & ghedowe; 3Hory HBterrcaTang ff'ay orkl g BeFHECedHl Lirls,
char&étbﬁséd fitHze deallablerhean & &45) W@@bl?rﬁecﬁl@l the sappert frihe (16).

subsea cathode may be fornmed at |[east by a part of a
hou3|ng 9 of said neans. The spaced-apart arrangenent

cTPBReREE SRS felisBtbcBiiag . A RCEr heldREthdifg bR,
charédtéﬂ!&h in trat S@y\?pem fearnes; ¢6) wmpimes@eaa'ta‘nmdmhtm hdiding
whol e, the second cable connection 5 and said circuit
eyeletse@Bi-on 39 forma second |ine connection 36, the first
and second |line connection 35, 36 formng a cl osed
circuit 38. The subsea anode 6 conprises a subsea plug
35. n# aBSpoSblér shpplp desicelazcbrdingyta amnone efthegsecadingclaling
corre [ matin | .u ns_11 on the 3862
charagpFaed e e suRSRa G (73 i ARG SPHce R SRAT oIS
et Af&dtioPrtabld @) be
ebcﬁﬂ%lﬁ%%gg é&@g%%&ﬁ] |ﬁérﬁgagfggao§€$he subsea anode
6, wth a plurallty of individual cables 31, see also
Fig. 3, of which each may have a correspondi ng mati ng
plug nmeans 11. The first cable connection 4 may e.g.
be configured as a data and vol tage supply cable 8,
preferably as a coaxial cable. Current flow between
subsea anode 6 and subsea cathode 7 takes place in
connection direction 27 between said two nenbers.
According to Fig. 1 the electrical neans 2 can serve
power regul ation and comruni cation with at | east one
or al so several downstream control nodules 6 1 which
are provided on site for controlling correspondi ng
nmeans, such as chokes, gate valves productlon trees



i ndi vi dual anode 14, 15. Figs. 5 to 7 show a further
enbodi nent of a subsea anode 6 with correspondi

WO 2055135 frane 16. Said subsea anode 6 has sn%ﬁ%‘%oomo”w
di mensi ons and serves to receive two individual anodes
14, 15 constructed in accorggnce wi th the individua
anodes of the preceding enbddi nent. The correspondi ng
support frame 16 conprises transverse and | ongitudina

36. C‘?Pé E%Wér Sdppl§ dedize\WRkcbrdisg bRyl @ﬂhmp@ececﬁ@ claims,

convergi ng towards one anoth

charamterlmcpwtmahw Agathade (7315 @TaNERs RN GuINEovard47) of a
proautfion pBtoRiT 15} G LEPRGLEEE DGR e, LU N

connection with the enbodi nent according to Figs. 2 to

In the area of thelrg@ﬂfer ends t

37. c'ahem@wr@gpclmﬁsmcg@cﬁo OsHRIGG tBPar%a“dJ%c'@mr
onarffeBipd oy B TR Gt 19 s ciecion
cablef(29) br attieasy forhe pligneans (Soalméthe{icammecttm oalle @ndithe subsea

cathogady baiuuanes fresaesbr Py AR RE b A% 4 Godh R pBehdat toan
mﬁm&ggggopﬁgéb yg@ﬁead of such a plate, the individual

S are ably held by carriers 40, 4 1, 42 and
43. The carriers 40, 4 1 surround an upper section of

8. vithr noiten SupHE e MR RRnd |Cafbod Htle el thirs.
chara?&teﬁﬂéa At thd QuBYeasREhodE(79ls edmh alsdppbrtmenhs (51) of
they are al so arranged |n par al wi th each

electrmaﬂxemsulatlﬂgmgﬂam is formed between each carrier pair
40, 4 1 and 42, 43, respectively, a corresponding
partial recess being fornmed in each of the carriers

39. 4Ghepolwerlpgiy dedite aceeming tovanyoneTbkthe precading olalms
recei ve the i ndividual an

characigrized isnak iha RPN MRADH S 0sp0iTene PSPl Aapgsd on the
outsu%]@l) fthteoco‘ber &5‘@ Io% A spared efeni@its $54Fojkcting therefrom

ower en rrespond|ng bottom pl'ate 18 or
towardk $ioe subsed cateodd (7ansverse profile 70 of the carriers
42, 43. The el ectrical connection between individua
cables 3 1 and individual anodes 14, 15 is in the

ﬁdﬁggio%rr"su BplydeYRe dtcbriing hyar%n@dte)aﬁlthw précddieg claims,

ment accordlng to Figs. 2t . However, sinc

chamte;»zem thaﬂ the subseaatiede &) is Q@E'aurw W’F@t@tﬁgﬂﬂr@ﬁtmm of a

%?gﬁ It geqz,, nd the individual cables are supplied
platetagae odgB'g 'm opposi te sides (see Fig. 6) of the
support frame 16, guide slots 33 are for instance

omtted (see Fé% 4). To electrically insu ﬂ%*
41. i ABP\PONEASUBPIY yl%&%om&@nnwm hghee ”%ﬁ'&"atso

, t .
chardifHzEF RE R 2l Ao iedrs 86) K" regeRiia bpamidd 1o o1t
cathogle\tt4te §58) erickfied &ﬂv&ldsthmpmsfagempanm@t(ém of thercaver @7).
el ectrically nonconductive as a rule. Such a materi al
is e.g. a plastic material such as pol yethyl ene, or
t Hﬁe'do'ﬁfér bplz lRVIce diebRiifgIE Ahyosrad bﬁ’thb%ré‘@édiﬁb tiaahs,
al so bsea cat hode 7 a "correspondi ng
charasdteuzed cmthat treutathode plate fﬁ& isfosmedifom Bsoppechickelron alloy.
nmeans 2 is provided by materials that are electrically
non-conductive in a simlar way. The electric circuit
Is here e.g. established by a cable connection between
subsea cathode 7 and el ectrical and/or electronic
conmponents inside the electrical nmeans 2. The
protective cover 24 is normally of such an
el ectrically non-conductive material to prevent any
possi bl e endangernent of a diver by current flow In
t he enmbodi mrent shown in Figs. 5 and 7 it is also
possi bl e that the correspondi ng protective cover (see
e.g. Fig. 7) |s nade frontprotectlve pIates that are
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10. The power supply device according to any one of

the preceding clains, characterized in that the
wauppori3frane (16) conprises a plug-in receptBCI/BPL007)903306

for each subsea anode (6) or each individual anode

(14, 15), respectively. 11. @e power supply device

according to any one of the preceding clains,

characterized in that the support frame (16) conprises

43. atTRELPGNeaPPROHSICR Bb@jrdnn@JtB)aanﬁtea)le@é’pfedebﬁ'tgeclélﬂr%)
spaced apart therefrom the plug-in receptacles

chargeterizeddnitbat atdeast agiextension (4 wepsigling earmglyarly Pﬁt'tamw is

r t he
arrarifHionFHEF eyl G S pREES{B6 G B BRe floi, "0y
receptacles (17) are fornmed as insertion openings (20)
substantially correspondi to the cross sectjon of

44. { hEhe RRWRICIUPPY %%%ﬁeac%d'n%tt@ apywee of dip Pircgdinagaims,
cnarBEFIEAIA 2B LoRES, Shehs B SRGBIGH B plastc seoves (9
for the respective anode (6 14, 15) between cover

b 8). 1 Th i |
45. ek pBush etk PRy e STURGTGRS Yook PO et e BT ag ALEeY: one
electﬁ!&‘é\'rrlfi‘é?ér%Jr 022 @ﬁahﬁe& Bétovsi §b9a ledEE Balrstdine ¢@Pnéetion {@E?and a second

fornmed de“rods (22) extendi ng between bo

line qﬂnaeetlczm@&) Oe@veqm aveltage supply eans (3 apangeskpartevlarly above sea

v BBy R0, B RGPS 5 B P B. fgy soa v

comdr&)ng:\éﬁ oped gahr@ammmmhlméen 880bsewlandde (5)rassigned|to the
froma material of poor electrical conductivit

voltaggrsuprelmr@@aqs @ and @ wbéeﬁm@ﬂ‘rﬁﬂedﬂ assigned torihe %%9%?8' means (2).
supply device according to any one of the preceding
clains, characterized in that the support frame (16)

46. haﬁteepmwesupcﬁjajevmemmdingmwalm% cbamtgﬁimélr(tm) the line

d
conngistaSHea cae soRGa R eres Ry 14 oPeh PeRE pPRcedlpng2e). as cable
connetfingy4, gharacterlzed in that the cover (23) is a

roof - shaped protective cover (24) tapering towards sea
| evel (37). 18. The power supply device according to

7. 2ol S afee PR el o G5 ok Bobbing
closédl difcuit @3@Waieh mchidekha Iddskene Je@actfrdaemner(z)samhged below sea
devi ce according to any one of the preceding cla

level ¢parans 2 vphage supPihaeans é3) afaartgqsteam@ﬂ%r&é%b@@seathve' the
(
cicuf [y HeI BFS 1ever @7 Kok bt IR BHE B O GE ke Abri 39) formed
by subsba enode (Blcar(dgutsed aatiidded) @ang@0 in Sivacedecapart salatipinghip.
devi ce according to any one of the preceding clains,
characterized in that the individual anodes (14, 15)
ar e ﬁﬁad
48, Rl A PR BICo oo RIAY 6 BRI 7 PERIBRLA Iinbihe closed
cwcwptﬁ&ns fooppd putkive the eparocidiutgection (30) dydi rﬁfartdﬁ;econd cable
racterlzed in that, th ort
connB30E (4636 Bmen, SRR el GRan e SRGrBRRRNs @)
(30) for the second cable connection (5).22. The power
supply device according to any one of the preceding
49. clAssubseaan@dadera pewar suppiy device @ceidingdtocityl ane of the preceding
claim onnection (5) conprises a nunber of individual cables
%31) for the connection of a correspondi ng nunber of
i ndi vi dual anodes (14, 15). 23. The power supply
devi ce according to any one of the preceding clains,
characterized in that at | east a second subsea anode
(6) is arranged as a redundant anode. 24. The power
supply device according to any one of the preceding
clains, characterized in that the individual anode
(14, 15) is fornmed as a perforated holl ow body (32).
25. The power supply device according to any one of
the precedlng clalns characterlzed in that the
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