Title of the Invention: BCR-Conpl ex-Specific
Anti bodi es And Met hods OF Using Sanme Cross- Reference

wao eooRet@sed Applications: [0001] This appli catP@OIUS2009/038210
clainms priority to United States Patent Application
Serial No. 61/041,659, filed April 2, 2008 (pending),
whi ch application is herein incorporated by reference
inits entirety. Reference to Sequence Listing: [0002]
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are disclosed in both paper and conputer-readabl e
BARGRQUANS whi ch paper and conput er-readabl e
di scl osures are herein incorporated by reference in

their enti ret)ll Background O The Invention: Field O
[00GHeSyrfage e erarplled dhdbsiracsi %ﬂfﬁtdv¥alw¢%ﬁs¢‘é$‘é) @te g ccommon part of
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al so rel ates. to net hods_ of usi ng t he anti bodi es
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moERts etieq theyld-animbalingg in hewpeistion of theayibls éetected either at the
surﬂf:@gtn&’csd@t}ﬁp thehfiGH. aﬂlym%t AhSRREESs, ﬁ@g\% are Q&‘f\%ﬁ openable and

aut ol nmune di seases, i nflammatory ers
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The B Rece t & The BCR Conpl ex [0004] B
safe ogr) ig ‘gﬁ"é VoRdsnetls s‘i @ postiqn, at%R a&'l“émra&‘édﬂgf??ﬂ g‘f‘% rvalves

havB RN Qiyﬂﬁiuﬁ@ill)b‘ﬁgth%d TRE Befafdrb Iﬁ@\%oﬁﬁ‘c? n_ﬁé}ara\%tbxg QHe use of

is an essentidl conponent of the nornal ne system
hydmwdics |as {hosmeans sﬁectuatmg edbfmefabe %fﬂt‘jﬂwlmdwbmﬁs tédbnically
ell. receptors; " el.] .encopnters. an
chafiieing & VBN 36 ke, Eherige RicH figutaugny St i e gosts and
religflify rebthiktiB Sbodmatbd@nath Rydrdtlies, & dfvRoAnentl ROMSQre all work
ant i bodi es specific for the bound antigen. To generate
synepgistiellyc jte nincrcasep epye qfop@ﬂwtgvéhswhlmwbt eepults in lower
al red, T
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.% npatability conplex-I1 ("MHCII") nol ecul es on
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that induce B cell maturation. [0005] Signaling
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proli1teration, aner arti
tubihg paksweaal response observed depends upon whet her the

B cell receives co-stinulatory signals through other
[omé rfage rec tors angd. the speC|f|c ?lgnal transducti on

us lp urg isensitive actugtor [S§Ee®) tof pairic surtace controlled

b 038 ty01 a1 |
e M AR i g 1o
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e B R S5 0, RRPERERY o, et

tyrosi ne-based activation notif ("ITAM) required for
signal transduction (Dyl ke et al. (2007) Inmuno

Lett. 112(1):47-57; Canbier (1995) | munol . Today
16:110). Aggregation of t he! BCR conpl ex by nmul tival ent
antigen initiates transphosphorylation of the CD79a
and CD79b | TAMs and activation of receptor-associated
ki nases (DeFranco (1997) Curr Cpin. I mrunol .
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SEQ ID NO 28, SEQID NO 30, SEQID NO 32, SEQID

NO. 34, and SEQ ID NO 36. [0033] The invention also
w@e@oizass t he enbodi nents of such pol ypept i desP@iTES®091038210

the first antibody variable domain conprises the am no

acid sequence of SEQ ID NO 16 and the second anti body

vari abl e donmai n conprises the am no acid sequence of

SEQ ID NO 34. [0034] The invention also provides the

enmbodi pents of such pol ypepti des wherein the = ‘
transanijgsefinig with the bare tvsbdyid chamberaraneal pegh lpngitudiedl gnd of the
forcska PR LORPE Bl L TRl i cpeai
comat@tation with aheVfdrde trypenikier; d amdntereh@4}rMentl Bethenfoauet tra3mitter
al so provyi nts, of such pol ypepti des

es the, enbodi )
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the group cpnsisti of E243L and P396L; .F243L and )
bR s Bl LS5l QR Bt End o (g fOree transmmitter
frorf Wisihg brékd@es sel ected from the group consisting of

F243L; R292P and Y300L; F243L, R292P and V305l; F243L,

R292P and P396L; and R292P, V305! and P396L; (D) at
[00pHa8t methed  &brdusingi fee Jeqwtameats ofnan retugtasupn a downhole

e 08 58021 4 R0 S g s Wi s of e
fordﬁ'&%@éﬂ_itﬁéaﬂfﬁn’l 0B3RS pressile Bl sseb shd tinttib@ipSan bARAGr td iihﬁge the
i nvention al so_provi des the enbodi ments of suc

h

forgsofrgsaptiera s anflissctiph eomemensirais (Witle agtiviing @ dawphels tegl, the
i . t i -

ool bl SHS0H, KHACE) R85 GOTRRLAACE Rl W o

tubipglpessswe. f rom t he group consisting of: (A) enhanced
ant i body- dependent cell-nedi ated cytotoxicity (ADCC)

Welak | ement - dependent
BR{%@%@EW@N @%@ﬁﬁﬂ%@%ﬁﬁ%( C) increased binding to
an activating FcgR as conpared to a wild-type Fc
[006K] R fBrring [Dowedl /e e adielinpk RelieRdn tike Gt Bark sumtiipaT Sidke in the
to a wld-type Fc domain; or (E) increased binding to
severaldrigyssias conpared to a wil d-type Fc donain. [0037]
The invention al so provides the enbodi nents of such
i i . : i . : .
(00T AT NS ARELEUL HOF AUPBOErlSud IARE clebHRRY betuated
SCiS\aamd anttatioadpniguraticti;abody, and/ or wherein the
anti body is operably linked to a heterol ogous

[OO@:I};}E%E }Zlégfel Is fgloaggg’b%}b ﬁg&gﬁ%ﬂaﬁtm I g F*t?g{g;(és%}rg?evihge%%itive electrically
actuR I RTEIV Q&ﬁact&é@ﬂﬁ%nﬁﬁ\ﬁaﬂiéﬂ%ﬁ&i on al so includes the
use of any of the aboveée-described pol ypeptides in the

&rﬂs{garati on of a nedicanment for the treatment of .
[00 gire (bdpecichrmptia virsred aotier jaktematec Bibing, pressuse dgsensitive

in oma), a |eukem a or
elec'g¥ %ﬂgﬁ‘%ﬁgﬁg’?}%ﬁmﬂﬁ%ﬁl rgr%l?}i%é%gpoglh aut oi ntrune or
I mmune-nedi ated infl anmatory di sease (especially,
DETALIED PRECRHRTEONNnuUl ti pl e scl erosis, psoriasis,
rheumatoid arthritis, system c |upus erythematosus,

e 1 diabetes, vascylitis, asthm, eczena and. atopic
[OO@M?QQ it}ge’ gl'lq(i%pggsi §1 H@\fe qnptlsng @Pquqagﬂ system for, %r ex:gnple, an
elecBiAdafety VaRdSo\QRér 8bBRANEed ANEberfit kR IR %Qfeﬁdl?%ironment such

di sease).[0040] The invention also includes the
as agdryodiolee envirghment; lare sselafioarofian adtizator of teenantuators frbor wellbore
the treatnment of cancer, and the treatnent conprises
the step of adm nistering a second therapeutic agent
simul taneously or sequentially with the anti body.
[0041] The invention is further directed to a nethod
of treating cancer (especially a hematopoeitic cancer
such as | ynphoma (e.g., Non-Hodgkin's |ynphoma), a




exhi bited between an anti body and the epitope that it

recogni zes. Such binding will typically exhibit a KD
w@pooati2d4emast about 0.1 nmM nore usually at | eaBCT/HR2909/038210

1 mM preferably at |east about 0.1 mMor |ess, and

nost preferably, 0.01 nmMor less. Preferably, the

anti bodi es of the invention i munospecifically bind to

proteins with high affinity (e.g., low KD) .[0074] An

antj hody that, i nunospecifically binds to an tigen .
iy FUBEise g e JERUPEE GroepbrARion (st (R pdsfo avoid
confilsidid YeaBfgO@k ahsthteslsdisur€ tBe terkMAROASSAY Sised to refer to the

Bl Acore, or other assays known in the art. Preferably,
systep! levell whila that“‘agtpratir? iscuskd o teiferdo arpriame ingeer ldvelndVith regard to

I I t wi-t.h ot.her proteins.. Ml.ecul es that
the SB86E 56y U I ARl BleGhh R o e Fp @l astors thatare
proBXaIAEE Gor (hY aHVAN) X5 8@t Eble BIMES! Wellbire FhulR ark 06l Red for
known to those of skill in the art. [0075] The term

contash Wit siSCtEGHd petbatory guertcthais dslgyeriaus effaels thesepnh dylesegver, with

ol B 0 EHOEL A FoGE Sl Sy A WA e o
genbihtifg Tagddfty dfiHydthule Gactivdlors 2Qdiresad 8ighill@dOinOfedsd inl @£k of the

,Jan.gi,_ZOOS' US 20040185045; US 20040197347; US .
actiyeign telafinsde - the Bydrgplimactivetens.  Wslbotsspeeuisialwaysat a premium so
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PCT/ US07/ 86793 [0076] The term "nonocl onal "anti body

capagityu seaering eifproe dfagsmittep ima valvei ibeanyitive tetubéng presvaraiis useful
opul at o f s tanti.all. onpgeneous anti bodi es,
for igmgtyp “P F%"q}'ﬁa’i W?@ggﬁgqgﬂﬁuh%é&ggmg‘%npri sing the

popul ati on are identical except for possible naturally
[00 D0 Ruesfedring toWiglre QnsfiishambodishehoDd &baY presyufe Mednsitive actuator
am)unhs, nd the term "pol yc| onal anti bod%ﬁ'; as, used
SystRR o ngégéF an ddectmcally i Aghettsd PRV ASEP DY Al 0 is illustrated. The
EePp 1t § tyl 48 nogcl I .
ES ant | blgdilngfsﬁdggr g nﬁ)itugﬁgsﬁgg%é???c%&ggﬁngmﬁ{?e%ef ggt%alnﬁrg%tterm,
whieh siaydieea ppidmy bell nlufy raddétt.i isslidimgtyhaid seapeglyfdispobgd within the
ocl onal .ant ] bodi es are adyantageous.in that the
borgyk *5he BOvNRELE HERARS b e b A 1Y 5h gl i oot the force
tranSiditteP @1 16 provibe atfﬁﬁdlntilgﬂp PHRR&ith. | THE SAILAdw Tovement of the

character of the anti _odi as being obtained froma
forog imansmiiterainl sitheo fongindinat dpegtidnabased upbonaappiibd diifferential fluid

and is n 0o _be constryued requi ring. production of .
presie aefef e Balfin 16l Ds0 R RO B e ey n dting on
the Rt@trAnsniifter ined Way thil HRIE cRéledhy dfferentidl GJre&BtiredBereon. More

sequences” include DNA nolecules (e.g., c 0

spe@Berdly, beeanag tubfpgapresius desssnat @échon eitieuend of she gqra@ tremgaitter,

. e r i d u o
e T T S
exptsedgemeing pebssige apngfinriemptRnThs, is desit bl belauanit 68%e required
whi ch include, but are not |[imted to, inosine_ or

to actuate thg vdve, Hgeueh morement0fdhe fores trnswittes p reducedidae to not

S o o
havil (T RCRBRRAOfR R, 100 FRF HahGRBACIER0 Tho riflvely large
fluid chamkenpl2 and U esdthén tes hetsamg d 20r Care fluidr damedr 22 contains
abj.l it 0, cross cellu] ar nmenbranes. _The nuclei¢c acid
byl Rt GOTESHUETLOLY & ZFEeQPGE 2bothilp dessother Chaimber 24
doubl e- stranded, may contain both singlestranded and
doubl e- stranded portions, and may contain
triple-stranded portions, bdt preferably is
doubl e- stranded DNA. [ 0078] "Substanti al sequence
identity," as used herein, refers to two or nore
sequences or subsequences (e.g., domains) that have at
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QVQLVQSGAE VKKPGASVKV SCKASGYTFT SYWWNWRQA PGQGLEWGM
| DPSDSETHY 60 NQVFKDRVTM TVDKSTSTAY MELRSLRSDD
WA 200YYZABAM GYWSQGTTVT VSS 113 [00118] hBCC VHGI/US2009/038210
nucl ei c acid sequence (SEQ ID NO 31): caggttcagc
tggt gcagt c tggagct gag gt gaagaagc ctggcgcctc agtgaaggtc
60 tcctgcaagg cttctggtta cacctttacc agctactgga
t gaact gggt gcgacaggcc 120 cctggacaag ggcttgagtg

. t.gggaatg attgatcctt cagacagtga aactcactac 180
1s @%@3@%&%@3@@%@@5@%8 6 IBRGNEY b RIATAOIPICHE PEBEYSQ In the
FighfC 8GB&hAfot Hle ?&&%@%ﬂ&e%aﬂcacﬁ%%g afl Pa‘ﬁgggluid reservoir to

acggccgtgt attactgtgc gagagctatg ggctact
supphctha guyac I angghbadmegt, thecminmmis3a %1 §cbi fifthp ABTHUYMEB include

R AL S A eplomtas o
ext&fd K R\GhM ohic &I&Tﬁﬁr%@m PrMcxEAROMied by the source
G CC VH 7 nucleic acid

TVT VSS 113 [00120] hB Ci
26 e dheeshaniarld will Nanse3tie: forergyansoaiier 1gde deadisplaced within the

o HPE AR IROPIRRE 20K MG ARHERT IS alan popes e
hy@£0RANGY GomlAe s6@te26d8athdl 8sdabd aduad BRI fofgaAhSmitter 16.

attgatcctt cagacagtga aactcactac 180 aat caaaagt
tcaﬁggacag agt caccat.g accacagaca cathgggag cacagcct ac

[003 k) egga&%@@gmg@qgl@égﬁggegpgst yHeidsenduty 3 therejn that extends from

onc 54 OF e AAGRHEANHer 10 sEARENT BUAGBIP A0 for 36 where the
congler 32 ncdirdcBidQo lab ahiihilaBsphace TR/QAAIB G S HIRGABBIvansmitter 16, the
S GYT S PGOGLEW GM | DPSDSETHY 60 .
borf&a@ﬁbwﬁﬂ W%WMQ%&%MWW%W%M
and§ss #ii &Qﬁk@@hﬂ?%ﬁ MR donghiehs. afidnsRBYSRGSIbieSK R ctionally

ID NO 35): caggttcagc tggtgcagtc tggagctgag
with trefpagdagn epegyuyensraticageigthe JHiCSHO (Thetmyepmg @f the conduit 32,

dosfbe 4 B R P RS S AR e 5 e RARA 95 & varve
clo%aYRAAILLE ¥ ARCIGAGEAT tHLan20 f@@ﬁtﬂied£§?ggz@é§%gw annular space

a tcaccatg accgta aca catccacga . cacagc .
38 %ngj@ Gagrengsa @gﬁw? pay oﬁtmt%&%églf@@é 93@9@ seal 2@ix yeaphed by
; t . .
b FPE 2 B 6 ARG PR LA 6B Fmnger
(SEQ ID NO 36): QVQLVQSGAE VKKPGASVKV SCKASGYTFT
[ 00 BXYVINVI @A G B \\b @VIurfBeSIDSEpEFHY 16 CoiQvRIKEIRATWIth a flow tube 40

of ) BT3PV CHtiel I ' 4 Kol S0 A S appsryvelves) o open

e I TR 86V AL PR LA o

moGAW MY GARANC CGravBRGTSViE avgPtdie [0 04 SinbAdioremp sani intemengagement

be en, t.he avy, chai n_vari.gble region \ f.
44 I GEDRSs AR J SRS R tt i duBfiedty strong to
Bl sadtifapdin %&5@ ahsh@ pPe 46 U8 NArgLHreB&ie differential
malanti Sody SEQe D NC% 282) gf trh?}g}g:sent invegrtei on ié e
acrosppiflepper 48n Fi gure 3. Al though it can be seen that a
nunber of residues have been changed in these

I il | R | i S id .

(00 F S th G Rlooltheiy tanRf 20 RS S PRATRERTute fyid 8 f Bfossure
easingvereamably Whimesased apdratlicpnisewd ianthabddr @2 énby an electric
.pol ypeptides of the ipvention., For the heavy chain )
actiyalpr diggctly acng qpon the Wres Eansmiligre In ongsmbegdiment, e pressure in

' L , A8, .

chaffBbi] BLHUTRRE RRANLL, THE g milf b B0 P e, (i in Al cvent

and underlining the residues (Kabat nunbers are shown
underneath the sequence for these residues). In a
preferred enbodi nent, a humani zed or chineric BCC VH
conpri ses one or more of thé& following nodifications:
MA8l, M62K, R66K, V67A, Ms9L, T71V, or T71V and T73K,
any of the nodifications shown in Figure 2, or any
other nodification (i.e., a nodification other than
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1. Specific binding data for various nutations is
listed in Table 4, and nore information concerning
W@ b@ga2q¥sg ations may b e found in the Anti bodyPCT/US2009/038210
Engi neeri ng Technol ogy Art. HER2/ neu- Specific
Anti bodi es And Met hods OF Usi ng Sanme Cross-Reference
to Related Applications: [0001] This application
clainms priority to United States Patent Application

Loeri al . 61/041, 649, filed ril 2,..2008_ (pending), ..
Wl‘ﬁﬁ? éﬁeﬁgg fq Bays éﬁ“‘ﬁl%a? R&IPQW?SiWA‘?E s?raml%ql@aeg@rﬂée BPg e @ctivator
utilizediahd 1SRtk & Werevigf €r ence to Sequence Listing: [0002]

This application includes one or nore Sequence

Li stings pursuant to 37 CF.R 1.821 et seq., which
[004 ¢k Ugbs pressutiation bb changep @2 tanwucesidfu the foresatdatsingtter 16 moves

B Pt 2 FhnBF BitioBR Do F RO B0 BRRBRLRe s e fow e
40 %ﬁﬁha’t RO Hlapidr YalvBaRKGLSHMB dhd Eanld® bpine MTHORSCES ©lwhllPemain in
e

) I nvention: [0003] This invention relates to novel
thinepengenidisicn vule pragsuspert e dambgr B2 iimpimizingde (Upemlpss of such
aQ

B 4 0L 1R BHSLOBOLTRE AP A A 4 v s o

pressi
theaftf ect or functi ons as conpared to known 4D5
anti bodi es. The invention also relates to net hods of

ing.the antibodies. and_ conpositions coppr.ising them
[00}'3] fpipe &Vﬁt&ﬁ%@ﬁgﬁﬂ Zg?rf_aﬁﬁ yéile hevalyn 0 pip th¢ deahale gavironment,
tubfisGteRareCRICETter ARLRS TBU NG HrSRARER anhiil 38 Askhitted through

di'sorders, and infectious di'sease. Description o
doghed 3% endd ponduitHZRR/ chamban2d. HER2sure un Res ejinobes WillaGdie the valve

Cel Lul ar ,groqwt h and.di fferentiati on.processes invqglve
10 it cvetmedlie Ssal o B e prosu e 1SS MR gRINed (8 Chamber
24 SACthE isEmE PERIRL T HaHE theamlvd1 €0t/ b Q¥dseE phbifiages falhe of both
blndln%gof ligand to a tyrosine kinase receptor
F

sealsrli8pad 28 veillpdsoorgeidt infa bagsang of th yalve eacleatd yositioad t o
cellular proliferation and differentiation. (Carpenter

| 7 i oche - 193. 216; :
10085 ancife o b hesile 151600 2, BRSCARe Shundl 26 d Hdure 155
elintiantet) én dhvas oif fah edtivaido56 ehae isshouged withiro bhdofiteer 23 Sorschamber 24.
of,sequence simlarity. and distinct features. One such
The émdﬂy ofh pigenherp iy 8id Z‘ﬂ; st Bt 818t theh e yplums:is shapgeable
QI s o R s 1 B RIR R0 iy o
usedHaRWetleas ofladr Shidsimaningatbe eddpBfi2d poopedies. dihemctivaér) 50 may be an

HER- 3, (al so, known .as erbB-3), and HER-4 | sq.kno as
cledifomechyticsl Seiite st leatscby, SJendi ¢, byl g IDARggRd as o

Blor GIABOACtIVERE depéidl Gyhigk ich acti .
pus64?57- 6501(::1 Coussens negt%% (lﬁggS?%%ﬁﬁgées, tﬁgs?gt:“ia{%ros-o tn the
eventithet theactvaiems s housed ingdeinbeel? imtie4Uest@EA: enpbroglimpend; it will

ve el BB 0o AP AT oo S By BT e
24, (if. 9818 )beNedntfipBred 643. a 88 -2 Patorl Zah iy fiktheBko bé LPPrktiat¥idofhat dual
Chem 269: 25226-25233). [0005] The ErbB receptors

actipatars maypalse hepsedoindhisicmbedispeng atherryons ig aand acByaipnandpe is a
. V . ! Dl ot iLy. - and
pusf betyaRie? th bfeP B, Bl P B e BTk i 209 g

i n human tunorigenesis. (Slanon et al. (1989) Science
[00 PR efortingl®) Fighwer 3, camtiplr embodeénmeant tis \ilstatedof InethiBembodiment,

recept.o i s.coupl.ed to and st.inul ates, downst r.eam ..
sealpydnd 5 remaif E’UE FRISH HBRSTRIEFE Fipg sedl 38 hassheep r@ﬁlmf#%kﬂhls is
benBE QU fh BRE fSHTVWHR! eqheOANMVer BRG SSHRIM AL bARsitter 16 during

t hese pat hways in cancer has been [1nked to di sease

progression and refractoriness to therapy. (Fukazawa

et al. (1996) J . Biol. Chem 271:14554-14559; Tzahar

et al. (1996) Mdl. Cell. Bi 81 . 16:5276-5287; Lange et

al. (1998) J . Biol. Chem 273:31308-31316; d ayi oye

et al. (1998) Mol. Cell. Biol. 18:5042-5051; Hackel et

al. (1999) Curr. Opin. Cell Biol. 11:184-189).
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provided. [0027] In detail, the invention provides a
pol ypepti de conprising a chineric 4D5 i nmunogl obulin

WO p@hti2@bgi N conpri sing an N65S substitution, BEHUS2009/038210
particul arly the enbodi nents of such pol ypepti de
wherein the pol ypeptide conprises a |light chain
vari abl e donmai n having the am no acid sequence of SEQ
IDNO 4 or of SEQID NO 2. [0028] The invention

artl arly,concer.ns .t e inments o
mog Iherplio cARRTSA ik IS STPRistarh.s » ehagiet 02 erisaging axially
mer %ré@ﬁrfahﬁhhltt%f 106, d@&kt] ?nﬂmlagdxoﬁxt&hng QAP chi®®e@22 to the
varlant Fc domai n having at |east one nodification in

chapriber 24. dbmatmtheﬂhennqlnﬁénpresmpm chaobes 29 @anﬂexsrféways equal.

enbodi nent s. catlon co
Tutfip I8 i ish R st R AL 65 BRIV 3§ ERsed embodiments.
In tERRESBOHirAEht O eltBIDY thd AR fail AT prédRRd-is iMBRliateldMhnsmitted
P396L. [0029] The invention further concerns the

to heghherls ok ferse Bansmitter bﬁﬁq(:béw @Wéﬁamtaﬂ@lance of pressure and is
n deSES
enafRgted GEPLL LT BRIV B RREA S ol e biarf F iter or
bothr 4 3he chidiidrs 2R293P24 SBERENnay'pOhor MAD2b rechd3a Vo bmdthe force
P396L; (B) at |east two substitutions selected from
tfaflsw&tfar%ge'asfc@ﬁﬁog‘t&r WBrieg 4frand any ¢ifferential - pressurs) acseng the flapper
%%anﬁﬂ? 4946 tﬁngotyc??@t in (tﬁl cRiboufASh i re. 3, fhe fluid in
su stituti’ons selected fromthe group consis
chafbéB3122 BRRD24# needtl ndBBO L a Epk3that RZ@ﬂﬁinaﬂﬁaNé’B@EzingeE!ﬂé&hmout a
REQZP nd P396L; and .R292P, VSOSL:and P%ﬁgL
si cigige 18 FRGPHRL i 1 Feauisef R A Iparty 1 @ gheubers or"Gach of
Flg@xQQ 51' &id DGuOtheFettbldimER Qﬁ%lgu\@ Q0kis@Bflows %@-useatﬁdincompresmble
R292P, V3051 and P39 and nore particularly
ﬂuld&)dmehoﬁhe abilityhefihe sysim te mmve eichfolinf dhembeoto dhambbe Akin the

ore 130 oGRS B3 g o oo A o M 300)S by protected
frorRR%tiall3 Ablketeri¥ad Hlellbare PR OkurtieP O8] ndtbé thad 1€ Md &Rnt that a

further concerns the enbodi nents of such antibodies
holdyprancdeyiceigto kg ysgin the vabigdOnit exnplse be dispesed gyiffun en of both of
chaﬁlb}?qslﬁ XQQ tgﬁroqgm&me@0§%§ I body dependent

ce ated otoxIcity ; i ncreased

bi ndi ng to FcgRITA or to FcgRIIT A, (C decreased
[00 18] dith ghd embatyRehtRif Figuré B) it isnadscetedechpbratihiteibthhits plurality of the

Fc 003 The |nvent|on furt her, erns a
il R erE LR PG TR GoUREIA HoBhihpe dn ke backup
actuafOR chgdbiittyd Mas iPhlGusdodRt o B%HH%SI e%ﬁdﬁfbr%%tgm that is not

sequence sel ected fromthe group co sting of "SEQ
workiDg des Berede WAy sighificantdlo8EQn ItI[a valve 13bh0RBRT Wilh act only as a

R A MWK AT SRS i

or desiR@lfoP A Parivtiet afplichtidh. Sel ected from the group
consi sting of: F243L, D270E, R292P, S298N, Y300L,

V3051, A330V and P396L; (B) at |east tmo substi tutions
[001%0| While greferessh epkodgmentp havhbeestshayn gnd des_qibﬁé,zrgqadlﬁmtxons and

w3k, 3515, 0O ST S 5P 9 e o o

invegtion.p Aomdmglw gt af ‘to (bk) ukdd4tbod B2R ARe grekedBdPlenti(? )has been
%ﬁﬁgb P and V305l ; g ) .F243L, R292P and P396L;
des AW hustrgtiory andnet Bagigtion. (p) at | east four
substltutlons sel ected fromthe group consisting of:
(1) F243L, R292P, Y300L and P396L; and (2) F243L,
R292P, V3051 and P396L; or (E) at |east F243L, R292P,
Y300L, V3051 and P396 substitutions. [0033] The
i nvention further concerns the enbodi nent of such a
pol ypepti de wherein the poI%peptide is an anti body.
[ 0034] The invention furtheF concerns the enbodi nent
of the above-described antibodies, wherein the
anti body further conprises an imunogl obulin heavy
chaln conpr|3|ng a varlable domai n haV|ng t he an1no

o - o P~ T~ ~ — NN~ 1 P~ 1~ ~ NN~ 1




serine (Olinkage), and threonine (O Iinkage)
resi dues. The specific sites of attachnent usually
wha00e/12648har act eri sti c sequence of am no aci dsPCT/US2009/038210
referred to as a "glycosylation site sequence."” The
gl ycosyl ation site sequence for N 1linked glycosylation
is: Asn-X-Ser/ Thr, where X can be any of the
conventional am no acids other than proline. The Fc
ﬁggon of human 1gG has two N-linked glycosyl ation
CLg; one in each of the CH2 domains, at the
asparagi ne at position 297 (Asn 297). [0072] As used
1. her githbing PRoshiRE MseAdiR JRRRANGRem' ﬁﬁ)’rﬁ the Human
tl-Nbuég Ant i body response%§wh|é% I's gkgeleterlous
I munogeni ¢ response that occurs when a human i mune
sy st bensingchnyingaskora thegginne anti body as foreign and
attacks it. A HAMA response can cause toxic shock or
de :
2 i&e:}? cbg;t!éﬁig dl&er}_&%kﬁéiga&oﬁgagﬂ%%lgg cﬁuég iolorr]eg Céf#i goxtcg Stransmitter
defindiy Withethe (botd two Fluid chﬂﬁbéts,stbﬁ sidesht lohgididisal dadtof the force
there is still potential for a Human Anti - Human
trangpittsofRd r esponse (" HAHA response”) inmune response to
such anti bodi es. [0073] The ternms "heavy chain,"”
“ligh h a i+apl I Q'
"\ 29 ge,a& E\g@avseﬁlcs: %a%n%gr?%t}o(;&?egtﬁg\é@ﬁ P lﬁsugﬁg MY the force
traﬂSﬁm@remc k)frtbgl seals iSOlEMRIg ont Imxivyf dhialforcc drapsmaitter from tubing

prefiRorng goghiLph ol BORLE PRBREG Fhd g The Torce Tarbmitter from

tubingpredegreobul i ns and t he correspondlng domai ns of
synthetic (e.g., reconbinant) binding proteins (e.g
humani zed anti bodi es). The basic structural unit of
2. natmeaISY%Fe@c@uﬁ}aiﬂﬁgd itpmeleiay 1o bierais the hgusing gis) a jhouging of a
Qg two light chains and two heavy chains.
SUb%ghk?FEg aturally occurring inmmnogl obulin is
expressed as a glycoprotein of about 150 KDa, although
3. | gQlzasystehsas deinprdad wdaoh 1 whareiro thegiopsing fhabhedlefiaesra plurality
ortion of each chain

The, am_no-term na
OfCPﬂBP%faéﬁudéY%mea‘&fiééﬂ’éd?% of about 100 to 110 or nore

am no acids primarily responsi ble for antigen
4. T echNkyst@n - as T ORIk ROXWitel MvR@tin( tHe' dctRRbL 's?sﬂerﬁfmcludes an
each chain defines a constant region, with |ight
actigtef-ns havi ng a singl e constant domain and heavy
chains usual Iy having three constant domains and a
h| 0 t r
5. of " ARERER: R in eSS SHERH B finct B RO AR iftudes o
fbnkhﬂmshﬁwtﬁugemaf | gG heavy chains is N VH CH
-H CH2-CH3-C (mhere His the hinge region). The

varj.abl e reqi n. 1 gG nol.ecul e consi sts of the
6. n’fﬁh c:fvm& tlréf% Sﬁ@qrea.%sne( ylemt‘aﬁ seals and the
forc%ot?ilﬁ dittdDBng %%éld&kﬁﬁle' 1o g%ﬁﬁtmw fhite®idsBffer2ll the bore,

non- CDR segnents, referred to as franework segnents,
annwlus,c thenaimetusi being dhudly usmtmmuenieated detasr endheof tthe force transmitter

orpiat BY e e Gmemui s AR A e

FR2- CDR2- FR3- CDR3- FR4- C. [0074] As used herein, the
7. terThe' bateih AsOdsivfed MUElaRhCl ictkiflaROBRe IMMSmIMA, includes an
. etc.that is introduced into a host cell. The nucleic
intepppgagement 6 adlow 06 from any of a variety of sources
i ncludi ng genom ¢ DNA, nRNA, cDNA, synthetic DNA and
fusions or conbinations of these. The nucleic acid may
i nclude a pol ynucelotide fromthe sane cell or cel
type as the host or recipient cell or a polynucleotide
froma different cell type, for exanple, froma manmmal
or plant, and may, optlonaIPy, i ncl ude marker or
sel ection genes, for exanple, antibiotic resistance
genes, tenperature resistance genes, etc. [0075] The
tern1 hlnge region” is generally deflned as stretchlng

.Y . N NSNS o




ctggactccg acggctcctt cttcctctac agcaagctca ccgtggacaa

gagcaggt gg 1260 cagcagggga acgtcttctc atgctccgtg
wWat@oaL@atyg ctctgcacaa ccactacacg 1320 cagaagaRCr/us2009/038210

tctccectgtc tccgggtaaa tga 1353 [00100] Heavy chain

havi ng FcMr2 vari ant Fc regi on am no acid sequence

(SEQ ID NO 11): QVQLQRSGPE LVKPGASLKL SCTASGFNI K

DTYl HWKQR PEQGLEW GR | YPTNGYTRY 60 DPKFQDKAT

TADISSNTAY LQVSRLTSED TAVYYCS YAMDYW GQGASYTVS
8. 12%&2@5&%8&5@#{@% @%@%@v@w\@m@ a channel
axiMWS@ﬁéﬂ I BAYLLRS tlBOmSdeY dna ¥ \ah QL transmitter end
YI"CNVNHKPS  NTKVDKRVEP KSCDKTHTCP PCPAFJ%LEVé GGE 240
therey/rllp mingP IGIT tom SRR VT Gvwy/B\RiidEbeEvEE IO/ BEVEfHRA force
KTKPPEEQYN. 300 STLRVVSVLT VL YKCKVSNKA
trarS IR B i AR AES QP FELPTOES Bt FARRENGL T
LVKGFYPSDI AVEWESNGQP ENNYKTTPLV LDSDGSFFLY SKLTVDKSRW
9. 420TKIAINENDCHV civirAl MNRYEmQLSvRerSMGhet AOudif) Fdller Ho¥ains an

chain having FcMI3 variant Fc region nucleic acid
activgqudispesed spbin pilnd isalated foaywellbargdluidycageagt ¢
t ggccct gag ct ggt gaagc caggggcctc actcaagttg 60
10.! COHRU 6t LGN LiafiRGHLARMAREA TES BB GfilE 900t
gaaacagagg 120 cctgaacagg gcctggaatg gattggaagg
atttatccta ccaatggcta tactagatat 180 gacccaaagt
11.t cCHggystam aygiaimet an clang 40 sdgeimtheaticdedtde Aaiddaemgcct ac
240 ctgcaagtca gccgcctgac atctgaggac actgccgtct

12 GoafE08l Gt g Guue  HaeR eyl B 848 communicaton

witlpgelfoRaG@asm@ggcccat ¢ ggtcttcccc ctggcaccct cctccaagag
cacctctggg 420 ggcacagcgg ccctgggctg cctggtcaag

gactacttcc ccgaaccggt gacggtgtcg 480 tggaactcag o
13. g gldeciygtem @ ewégpgﬂﬂe@c‘gavm% theqstiv ot ist ingldofgd pExdmity to
the R4l flgact ctact ccctcagcag cgtggtgacc gtgccctcca

gcagcttggg cacccagacc 600 tacatctgca acgtgaatca

caagcccagc aacaccaagg tggacaagag agttgagccc 660
14. aadkhetsysten saactamad ircclaioad athgote theactivajocis atjached ¢¢ tedousing.

cctgggggga 720 ccgtcagtct tcctcttacc cccaaaaccc

aaggacaccc tcatgatctg ccC ccect, 78 aggt cacat
13 gegtgv g aﬁg‘fi’“&‘%‘?@ g’g@algég 3"3’55“&’2: E:hegfg‘é%@?‘g §gF°é'lct caact gg

840 tacgtggacg gcgtggaggt gcat aat gcc aagacaaagc
16. COCRIRGGR Behihad apclaidd At Belactvabois @cERGhydraulic.

cgtcctcacc gtcctgcacc aggactggct gaat ggcaag 960

gagfacaagt gcaaggtctc caacaaagc¢ ctcccagccc ccatcgagaa
17. B stpi e clmdt yhemsyt fecertivgionde adagtor and a lead
screQf gt acaccc tgcccccatc ccgggatgag 1080 ctgaccaaga

accaggtcag cctgacctgc ctggtcaaag gcttctatcc cagcgacatc

1140 gccgt ggagt gggagagcaa tgggcagccg gagaacaact
18. ac ddgavetem agchimed gt ¢ainp Ohetayy thetact vptarcig gsvleodid.

cttcctctac agcaagctca ccgtggacaa gagcaggtgg 1260

ca a acgtcttectc atgctceqgt t gcat ga ctctgcacaa .
19. CoNRIAED FTamih il el ByTRR R0 T & ity BT R i
resebvafil flnf0Fedird @M yedwith Bndad ShE EYiStrvmndiaat Fc

region am no acid sequence (SEQ ID NO 13): QVQLQQSGPE

LVKPGASLKL SCTASGFNI K DTYlI HWKQR PEQGLEW GR | YPTNGYTRY

60 DPKFQDKATI TADTSSNTAY LQVSRLTSED TAVYYCSRWG

GDGFYAMDYW GQGASVTVSS 120 ASTKGPSVFP LAPSSKSTSG

GTAALGCLVK DYFPEPVTVS WNSGALTSGV HTFPAVLQSS 180

GLYSLSSVWVT VPSSSLGTQT YI CNVNHKPS NTKVDKRVEP KSCDKTHTCP

PCPAPELLGG 240 PSVFLLPPKP KDTLM SRTP EVTCVVVDVS

HEDPEVKFNW YVDGVEVHNA KTKPPEEQYN 300 STLRWVSVLT

VLHQDW.NGK EYKCKVSNKA LPAPI EKTI S KAKGQPREPQ VYTLPPSRDE

360 LTKNQVSLTC LVKGFYPSDI AVEVESNGQP ENNYKTTPPV

LDSDGSFFLY SKLTVDKSRW 420 FSCSV MHEALHNHYT

KSLSLSPGK 450 [00103] In ofe enbodi nent, a vari ant

4D5 heavy chain has a nodification in the Fc region,

and is encoded by the nucleic acid sequence of SEQ ID

NO 8 or conprises the ami no acid sequence of SEQ ID




[00122] In certain enbodinents, the nol ecul es conprise

a variant Fc region, having one or nore amno acid
wore@ofiz@ad i ons i n one or nore regions, which PCT/US2009/038210

nodi fication(s) alter (relative to a wild-type Fc

region) the Ratio of Affinities of the variant Fc

region to an activating FcgR (such as FcgRI I A or

FcgRII1A) relative to an inhibiting FcgR (such as

FcgRIIB): WId-TyJ p e to Variant Chang e in AffinityJ

to Fcl R A . ct vat ng Ratio of Affinities = WId-Type

to Variant Change in Affinity to FCFR 1n J1 1 1n
20.[ 00A2@binghsre@uaNinkensyidVe AlatthdSystentddr fh fectfcl dubfabé @dntrolled

greater than 1, the nethods of ‘the invention have
subgarfadesafetir valsecamprising/i di ng a t herapeutic or

prophylactic treatnent of a di sease, disorder, or

i nf ' 0 | orat | of

unes St Clarte) G Ao o s BFufbe 8 ANRERT: rHERGpH o power
spring, Ge hoddikChavikgla &recltrbysntiagfbors tideghyr ed, e. g., cancer

or infectious disease. Were an Fc variant has a Ratio

of Affinities less . than 1, the nethods of the,
| v FRTF FAHEY B RN REY Fisverlle Wit isy/pese fggngmitter bore, the foroe

trarksBERGRREIHE Wikh e VoRY bAF il chiRBLIRSe Rbadh lgh%iﬁﬁ‘:ﬁn?al Qhd of the
di sorder, Or the anelioration of a synptomthereof,
foreetteansmittetcatriemss ek ef the chaybat cedthimotgom dedttic hctivatdrdn operable
medi.ated by, FC i s desired, e.g., autoinmune or
“”?%PP%H%&%#@Eﬁ%QGF§@P§9“¥%b|e 2 lists exenplary
single, double, triple, quadruple and quintuple
mut & ineRendayebiatah @le fohRl tranRitted foce Mahémiséiv@§ ehgaged with the
greaterthan or |less than 1. Specific binding data for
flow fitheoths intgreagagsment exposed wdubing Pagskwre Juringuserend
i nformati on concerning these nutations nmay be found in

e

tranRAiikEROLND ] 106 Osbhls Suolhting ofiondndobf de: Farbs urahaatebaf@h ytubing
Val ves, ( SCSS re a conon part of npost. wel]l bores in
pres¥ies RifiroRaroh Gl FPRSapRainad Ghribt ot il from

tub@@PeésBinky | ocated bel ow the surface and allow
production froma well while being closable at a
monments notice should an inbalance in the operation of

21.t heAwatethode faferasiuciog  &ireh gequirendnts ofr smestwtorain a downhole

envild _gﬁﬁmhgﬁl&gon. I'n nmost constructions, SCSSVs are
actively opénabl e and passively cl osabl e ensuring that
failures of the actuating systemallow the valve to
" f adehlimgpd Grcotransminéheithineribasinkad isolate endslofsiedforce transmitter
posi.tion. Traditional subsurface safety val ves have

frorp dghing pressiine feung Ysea@diat ed. As operators nove into
deeper water, the use of hydraulics as the neans of
actHatating af URAMbAFPuSRIRL Yorkd MBSmRRF Wﬁ%i{e@ﬁ{)}{‘ t&thdedsurate
chal l enging as well as expensive. The technica

with iapfivating ondowfihdly doclu the stusthe gemgstingaenbugb| fordsi toi sqpivate the

il i jated with hydraulics, and
ol bt andy SdaEomietlnd SRy ner gi ot cal Iy to

i ncrease costs of production, which necessarily
results in lower profitability or increased pricing of
the produced fluids. In view of these drawbacks, the
art will well receive alternate SCSSV actuati on
systens that alleviate the sane. SUMVARY [ 0002] A
tubi ng pressure insensitive actuator systemincludes a
housi ng having a bore therein; a force transmtter
sealingly noveable within the bore the force
transmtter defining with the bore two fluid chanbers,
one at each |ongitudinal end of the force transmtter;
and at | east two seals sealﬁngly posi ti oned between
the housing and the force transmtter, one of the
seal s isolating one end of the force transmtter from
tubi ng pressure and anot her of the seals isolating
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