ANTI - ROBO4 ANTI BODI ES AND USES THEREFOR RELATED

APPLI CATI ONS [ 00001] This application clains the
wheosfintoodf U. S. Provisional Patent Applicati oPST/NSB08/053840

60/ 889, 214, filed February 9, 2007 and 60/891, 475,

filed February 23, 2007, the disclosures of which are

hereby incorp f ' . entirety for
al | purposes. M&i%@% ﬁ’ﬁéﬁl{ﬁﬁﬁ‘ﬁ?@h&%@%oz} The
present invention relates generally to the fields of
angi ogenesi s, and endB™&IGBROUNEP| proliferation and
m gr atd on. ,.\Nor.e cifically, . .the invention concerns
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innuﬁ%dio ur'in and nmaj or histoconpatibility conpl ex

donai (am no ids. 46-1 16 apd 151-209), two
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i SeSut(dAL ReBSdt, sheh %lo@buts’sﬂﬁ?%&%qg%)ﬂ)a thﬁ%@@ée]stlﬁétion of
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drugs. [00007] A nunber of antibody-drug conjugates
that target other nol ecul e have been or are being
devel oped. For exanple, ZEVALIN(r) (ibritunomb
tiuxetan, Biogen/ldec) is an antibody-radi oi sotope
conj ugat e conposed of a murine 1g@ kappa nonocl ona
anti body directed against the CD20 anti gen found on
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or nore residues within the H/R 1|In one enbodi nent, a

HVR- LI variant conprises SEQID NO 1 wherein Al-1 1
waompnises 1-6 (1, 2, 3, 4, 5, or 6) substitutPONES2008/053840

any conbi nation of the follow ng positions: A5 (S), A6

(I or §, A7 (A, AB (S, R or I), A (Yor §, and

AlO (L). In one enbodinent, a HVR- L2 variant conprises
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NTY D6 (Nor S), D7 (Y, Nor R, D8 (Y
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6;89F)094 FEB56%S, and 4:64’80(@./) eaCheDf vl 15 ringapentddebersin by
| ow ng eacq gosml on indicates an illustrative
§ Brgf‘?etlﬂt PR e repl acenent) anino acid or, where

i ndi cated, an am no acid deletion. In one errbodl nent ,
[0007]5 HvRKmpwisigprils s wel wadiisme ds gfiismely punegtant tg maintaining

? HV, r T@g;
o%p#fg%eg%méé%ﬁ%%hﬁ@%j %%?er e%mb , &thg’g\éﬁ an &esgp aérameters,
Rwel, mby bamtbréleffeet@be tioudigd sa thdvRafd coadmipns sasbSEQintained.
D NO 17; HVR- H2 conpri.ses.S 1 18; and
LSO B Vs B i dgeetst rRN%ﬁI evarh Gpwell can be
GOFBH s £199niBERd! Qﬂ{\@m%%guir Br HP:QE‘,J. NEse giéﬂﬁgérr%ﬁure and

ant i bodi es, these anti ies er conpri se
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one enbodi nent, an anti body of the invéention conprises

aonﬁatmrﬁrhy mﬁiﬁtlngﬂ@ fopxtig; speerl ot dreedrilbpipd) e daverveird pressure
R T SRR L R ——

D or Ky, D6 (Nor S), D7 (S, N or R, D8 (Wor A,
D9 (M F, L or N, and DIOZ(S, E, or Q . In one
enbodi nent, an anti body of “the invention conprises a
variant HVR-H conprising SEQ I D NO 24, 25, 26, 27 or
28. I n one enbodi nent, an anti body of the invention
conpri ses a varl ant H\/R H2 SEQ I D NOS nunbered
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| i posonmes, perfluorocarbon nanoparticle emulsions (W
2005104051), and dendriners (see Caruthers et al,
wokdlsads0s n Mol ecul ar Medi ci ne, 124: 387-400 (2P06)USENE053840
references cited therein, all of which references are
hereby incorporated by reference in their entirety).
aspect, the jnvention provides an

034] .1n
aﬁ?%uts%aff ﬂef'oﬁ’ﬁ‘ Yy S denisgdy 1t dh aeul 40 Bis| pcersoraionhave accurate

QORI Wik ddVRrd is ¢ ﬁ‘aﬁg qand/or HVR-H3 sequence
depicted in Figures |IB an B. In one enbodi nent, the

aria Ip ri ses ,HC- HC- , -FR3 . .. .
10008 &0 e B BuRERee Sl e i gt ingativeof
ahel #Btive npdittone B osiniRittnt bhes aptdoPdY HOREISES h%usmg (not
CHI and/or Fc sequence. |In one enbodi nent, an anti body

drecesigrilyipenblowiqut praypitse Bowsingm dy y Retteritiomesoid Ebﬂlﬂéucer Such a

r nd/ or
sequenggﬁ 6% 4 tﬁ%% SIQQ@S E%t &E\Z/ﬁbﬁ% *an F’v jpageBraeigy in the
s;eqstﬂ:ecmd a:ilwa;}céiﬁm‘konmeﬁt g‘ubrbﬁvérBsuclchn% ara@ﬁibjéfﬁed ldbeing lifted
&? ughnen} an antt B&é of the jnvention conprises
%‘ég‘w 5§ ff Yhatpupreby ??keéowbwhﬁtﬁ@s taecyRAReS. Hidso, a foss
W@%w’é‘poﬁ&géé%ewﬁ%rt%r&ﬁ al @ﬂfe &egvlée@ 0 EI%HJ fitrementally,
I B 2B, 4A and 4B, and seque

[8@6@@@ Subtr@heg aslpes:telattch‘ea spwﬁnturnm ome:gmedesnf avire to a previous

bo [o]0) S|n chai n varl bIe do
P oS RS sighend Thesk i ol L fock ddlentpesd devices.
%&&tidﬂldﬁh@ﬁfeﬁﬁlrérﬁelﬂrw@ﬂ nb@b@ﬂs%fﬁ@ggétﬁﬁ% dettfgﬁumng the
vari abl e donmain conprises a FR -LC, FR2-LC

A0gitiep MERINYE eletie meecdepi: c Fadhérmors, glﬂ)tt@momfra:ndm&ﬂucers are
et e S0e R bR RV KRl o it o mo use

dmmannmn&enmgaqﬂkmﬁﬂmtn the precedi ng two paragraphs.

In one enbodi nent, the antibody is nonoval ent and
[0009]cONPr iT§ 83d&Bn Fﬁcfe@&'n@d" méaeur%tged&ﬁ&@CIhﬂﬁﬂérelflﬁeasﬁfe intermediate
region conprises at |east one protuberance”(knob nd

apoveawst h@)‘rﬁeth@avhetrynt(sﬂncrter)mm\me“rlmvmgotoebaemsa tof a bheeline in the

u ance. cavi t enh nces .formation
e O B B A e RS ET BB r ST e is attendant 10
mbﬁﬁmhﬁﬁﬁﬁﬁﬁuaﬁanan Fc pol ypepti de conprising the
cavity, for exanple as described in WO 2005/063816. In

[0010]one enbagident 1m121}3@e ke a@gdrg g? 1%5911"1{[% kﬁ%d}/ocg{loﬁ R® the rams,
invention conprises a first and a seco
peagpplepirictes seners diave btml dsed 3¢ mandosagitardopablythe pbiiden of the

S SO FLEs ko BT ST 0 B L (PS5
MdoRbdre8d iby rERe&Re, 1h368Q0ANA M HAOEV thel ﬁlrpﬁeplaced %arallel to a

enbodi nent, a protuberance nmutation is T366W
sibpeRTe MAgnetiveblei mavegble pube.i dé\ congret smemhlg surrounds  the

SRS 050 5L A LIS el SpPEREAh o i o

pisgis. e 14. [00037] In one enbodi ment, the invention
provi des nethods of nodul ating one or nore aspects of
[0011]R0b041@§§90Pﬁ&ﬁCN@sf RS 9@e7921 Bobah (‘?gbé yﬁ ' otrtllagnetosmctlve
downst ream nol ecul ar “si gnal i 8
a@tspx/atle@hmubtneammkamdsme(tmdglaﬁ)a sphm gnbr:tr yTlﬂts:em)r ha¢ eldressure
oI| erati.on,. cel igratipon, cel vival . cel
SsE eI e teind Syl eEhe pVBytcs b wind elepsipicaly received
@m passe%%hﬁ‘th@x%ﬁldfﬁ‘iﬂsté@arﬁi &H%&?ﬁbl;ﬂ e.g., a nammlian
subj ect such as a human). In sonme enbodi nents, the
anti - Robo4 anti body disrupts ligand bi nding to Robo4
(e.g., by binding to a sequence within the Robo4
extracel l ul ar domain, and thereby inhibiting
interaction of said bound domain with its binding
partner (such as a l|igand | ecule). In other
enbodi nments, the Robo4 anti body binds to a sequence
that is not within the Robo4 |igand binding site,
mhereln sald b|nd|ng results in dlsruptlon of the



[ 00059] In another aspect, the invention provides a
nmet hod of therapeutically treating a tunor in a
woronsabioosherein the growth of said tunor is apCT/e@as8/053840
in part dependent upon a growh potentiating effect of
Robo4 expressed in endothelial cells, including
W thout [imtation vascular endothelial cells, the
[0012 ket hodleorgsitioningpeiche raenstagristayedepsis ingach ofthe above described

&gt | - |.body. pfq the. i '
SHSEL TR 0, 0y AR B R P08, B
| sehédei dxtongs frhe tigy awith d@ftheodaideebbdy, re@htefaric to be@merformed on

exanpl e, angi ogenesi s associated with the tunor, and

tthe ST Bpif éE‘f‘ﬁﬁéWIX/rﬁtql“Eﬁf’t haythegpe nQibsrin oporben] Thesttachment

aJ1qhd 8dns6F '%Q%{&s Qginés h %%ﬂn@}’ S0 10T THRYSE ﬂo”?,t?aas,%%,oglthough

nodul at 1 ng angiogenesi’s, by contacting a cell “or

tnad suedwiigt the aavief 6 £t icyBndamboedy, mby dmndastnacRabedneasurement of

anti body descri bed herq%p. In saqne Eﬂ%&%%nents, t he

A BSHP™F GRY e TSBTHSF FaSPEReR SHBH BHBREION n sone

enbodi ments, the angiogenesis is inhibited. In sone
[0013knhodi Fheelare, tihés arigﬁtweﬁ‘ééhes presens iwediod . tol progisigean improved

STRRIIEOL o505 ADRLARPHESL 18 FREFRRED EF st s mo

riddbwobtaneantdri br opl asi a, hemangi omas, chronic
i nflammati on, intraocul ar neovascul ar di seases,
[0014pr ol i f REREdiMEYS QhéB0RALINT £Speed ?&etiﬂl\l/%‘o‘i@& | Bl for precisely
age-rel ated macul ar degeneration (AMD), neovascul ar
gheasoongtheilogatine oe pesitioronl ofant pramsypistne éda blommeapreventer.
ti ssue and other tissues, rheunatoid arthritis,

e S L e i

[0015kancerin dnd aSeute tREPREEITRINCRsuteR1a6RM6 Arméthod &) ROhREL a cylinder
fromthe group consisting of: sarcomas including
ﬁ@f‘éﬁ@eﬁ%ﬁe%% ar cunmel ahtovang pPryanteomsbidingpeasing g relative position

, .0f i e . .
SAEE o PSRy SRARED B KIEMMELLANE MLy, st s
i firorh Utle Noagyarkriziing estdonab < dawescquisitiver eatite; seadGen, cylinder
| i obl ast onn, cervical .cancer, ovarian cancer, |iver
FROWH KBTI Feahins ayith & Birewice Stspgletienigngingsegpls from the

hRRRER BonsiAL EASccC ANBRY dath Oicgpisﬁ%ﬂcc%\,ﬁce[ eqh aﬂec&ﬁﬂl%gﬂl’e sensed
col orectal cancer, endonetri or uterine carcino
salindermyesgirgrad adanaionafthe sknskuaylative pesiadn withdler data acquisition
ﬁ{ostate cancer, vulval cancer, thyroid cancer,

§%§?Tc carci noma, anal carcinom, penile carcinom,

nmel anqoma, rmultiple nmyelonma_and B-cell |ynphona, brain
[0016]; ancerln 2pether asnertntbe Rresamdirclosyrraelisesde i anetpd to test components

BLAELABES pR0Lht ] | i '

RSl RREr R RO RE Pl SRRl § elche 1R blovyout preventer,

senengaibecodintgsy clindempeysale éxertad loumans of theddovout preventer at

?E@g’%l@ %5&;@%(5%}%82{5% E}t?c é @];sg é{l gerqsfn%%& iégpe()rc%gg taall’éi:lg"liprg)gition with

aNthhgrRRAM ASE s&ns89&Hng (ROBJYRL Ngr apeutic agent, a
grof%% inhibitofy agéﬁf, aﬁ%y?%toxic agent, an

anti - i ni ent., and, conbi nations thereof. . ln i
001715 ARALBIRE ARG ryF SPEPURLIRRS, ook b gfytermine
Infoveatvat efito diclTBedds corhipehefe idatiing WeAMS aCRIMBIvE SRsition of the
contacting the cell with a second, third, or fourth _
gacs gBRANEAT WHB f magnelnsiriclive SPsastqver agelaeted interval of time,
SORIRL NECARRUER 0° MamBoGHAMEA LA b L L' A9E ksitidh device,
cytotoxi c Tagent, an antl - angi ogenrc agent, an
ceuviding ttho redativegranfon dfiths avatihemb oslhp@iehs withhile SRBO0NGuisition
third, or fourth agent is an anti-VEG- anti body.
[ 00061] Methods of the invention can be used to affect
any suitabl e pathol ogical state, for exanple, cells
and/or tissues associated with upregul ation of the
Robo4 expression. In one enbodinent, a cell that is



vascul ature following injection into mce as described
in Exanple 12. [00084] Figures 20A and 20B depict the

wo eashdo®odf a bead outgrowt h assay indi cati ng PaBUS2008/053840
anti - Robo4 antibody 7 1.22 inhibits HUVEC tube
el ongation. Figure 20A shows that both total nunber
%%t\jy.len h of tubes are reduced, upon treatnent of

EEsWIR tTRSPREL 5O ths selggiphidarveb oakime: raadeqamaringnthe glecorded
1tRABF th@WelhERAGNMRGneki2w; i
gfngssj tive tco?tepgiéa%ant i bogly'rjt.zéglylfl gﬁg%hgnégé%#)}g\:getg&%ﬂe Pthe relative
rssttiogendesitable. exanpl es with concentric circles drawn
at 100, 200 and 300 mm DETAILED DESCRI PTI ON OF THE
[0018] NVENThQdther! Bipeodusit | S0sdn QA& suld @elpfe8S@NL ram-type blowout
I nvention provides conpositions that bind Robo4 or a
JBFYnEH t a Redys damertisglt bare etbrayizh ntha Ufodet arleorizontal bore
i Sil [ tion d_net hods of usjing ,. .
R T L RRE B RS LR < TRl BmE s RbAE: disposed in
rtoelbbatema bdrgandopposic Rided of tHeebdBh Oheras e edm aB%mblies are
;@r nggulatinﬁ &bological/physiological activities _
ARET ATepriotR fatgahBoBs ReNnt e and fiome throwstical beegp tderein each
ThE ds N coRpiseshy hi ' Lid Gt
of aSvar [ %t y gfl asln?li%/-% %glggﬁ,ggﬁ ?O%gg%tg(gaﬂtaﬁg{g{ %Ilfdn%aﬂ}%glnbk)& and
RbBodconeslcandt tora pistonetopt oragugtedtribtiaswavdduateanbeitkending into a
ioglqupgtf' c.(e. gp'ét in .gi Vo, in vitro, gr ex Vivo
ioTgP hg) B PSPPSR &M bt PUREBEY MpatchdPekdgiponre at least one
i@t 1D And AR HAMERRIRALE W b@%’lh@ee' dpas i | i
gﬁzgnosth agen?%lfog use Fn argeting5g§%ﬁg%ggkggﬁﬂg‘NHEto
EBfsENe A ABICH BB IONaPEEE Wioth aabitrornedr, sheremalnt ederrogation pulse
Li:ak. e roliferation, . such as abnormal. or
ARAGHRE 5 PhicelurR sl B Bob e of Hoefife GRSEPRRSBE permanent
inmeghetdivity redpett toothe Wavegide tibe, GABRET thedyAils@Edet & Bhfigured to
angi o ngsls and di sorders associated with {e.g., .
é?f%h?@ &8RP Wt Eel pad owap 2 pesitiar ef the iran higakhdorresponding

kb @elat RANSPR]SA &f1C1 ng the disorder, solid tunmors and
netastasi s, atherosclerosis, retrolental fibroplasia,

hemangj roni.c infl i on, intraocul i
Hmlg]neovagﬁcu a?]erdlgsg’g%ts Jie B‘I?é???g?]ﬁ?ﬁw% ’felﬁ't%\gt Y%\/% method to determine a
rettiveopatifivRSol & Gam dichkeigd Creéi@idcﬁ'l‘l{f’aér%ﬁ in@98- FBbA&Grictive
macul ar degenerati on (AVD), neovascul ar g%aucon&
RvETRdG WPE dttthem 2 bpra ¢lampisioarieib dorgsudially miagsetizingd portion of
j ' r itis,. and Qri.asis. . .
e Parea RRORTy AME DGR oot SRt R R B0 i e
ail,llsim[g agpoﬂdmcﬁwrbﬁmaltormﬁd whside dddivivegiidk tager Senerate a toroidal
i ncl.u anti-neopl asti c conpagsitions, _ _
B R 5 R ) FoPAe agar i toroidal magneti ficld
BRQWhTRrd N Dok SENBIEN OpEvEDge!
invent;on prov?deé ngfhogg&?gg ﬁggE?F?yﬁﬁgngﬁﬁfgg% tube, and
defemeinRedbe relathvggroeitionof tHeadingsor theblemek sigadio4
function, deliver cytotoxic agents to cells expressing
[0020] Robo41{ esngther Ofptdte thel presemt f dic@dsur@ @ 0¢s gl & VI%EthIO? to add

| magi ng agents to cells expressing Robo4 on the ce
uirimedatgry to & a3 owpyt prsventenbisdydien tremodieg e tealihder head
Iz [ ' n nveni ent | y¥. be used

R B2 Do AT 5040, SRTYSO ot PR Cemen

pisonetad e thevaphiotraentzgitioo nail Lomprisigla bered instaAMeeh RBFEcement

@ﬁ%ahﬁ%ﬁggﬁenerat'on) or forphysiological_Qonditions )

RS BioEHE tha Fenliaemept oflinder head spmpiisiag an apstrwsichtation
[ 4 -ad i [ IS - 1 rabl -

BB SHEALAL b ek ahoB g RGeS L B bl A gnetostrictve

fensorCiedinrihe ireplacehG008@Indes huskenddesued mycht thet fhel thowiengtrictive

ternms have the neani ngs ascribed to them bel ow unl ess

ot herwi se specified. [00087] The term "Robo4" or

"Magi ¢ Roundabout," "Endothelial Cell-Specific

Mol ecul e 4," or "ECSMA" as used herein refers to any

native or variant (whether native or synthetic) Robo4

pol ypepti de conprising the am no acid sequence shown

o o T 3 a



sites. Diabodies may be bival ent or bispecific.

Di abodi es are described nore fully in, for exanple, EP
wd0ebsAsiops WO 1993/ 01 161; Hudson et al, Nat. MedI/US2008/053840

9:129-134 (2003); and Hollinger et al., PNAS USA 90:

6444- 6448 (1993). Triabodies and tetrabodies are al so

described | n Hudson et al., Nat. Med. 9:129-134 _

(TS cprfeies toaneagerh disrngags b distemhildeayas the hydeglic ram

hgEBhRedifib8liSs.t © an anti body obtained from a

popul ation of substantially honogeneous anti bodi es,

{.e., e i ndividual .anti bodi conpr.isin he
[OOZILopuI a@ﬁgﬁ ag?eéjyﬁ a’éﬁﬁd%ta@cﬁﬁ‘ef’&?’ ’BH?S?N%F g’e apparent from the
sl la i esor@ptidn, anB AhdHipchdedodits! | Ng nut ations, that
may be present in mnor anmpbunts. Thus, the nodifier
"monocl onal " indicates the character of the antibody

as not bei ng BMEROFXCIRE TEPNPRORAMINGSdi es. In
ertai dj;oen such nocl onal anti body
[00221: ypi caﬁ%ﬁs})gc*lﬁgté&stgsar? gsri‘lrttll‘qgg%n‘%o@%fnﬁ’ F¥5ifgt Prior-art ram blowout
pakygept | de sequence that binds a target, wherein the
t ar get - bi ndi ng pol ypepti de sequence was obtained by a
[oozsgr ocesgighitad id PSLURIAR 1iBe 5l 86t bR RE pRevehiad *bSPﬁe@fagsf‘e'inbly in
i ndi ng pol ypepti de sequence froma plurality o
pasicydends wish smbedineets. dikbsedkem. e, the sel ection
process can be the selection of a unique clone froma
[0024Dl ur al Figyredf iscd deteided sivwhofasp@tipR @Il 18f rany Bldwd@fBreventer bonnet
cl ones, phage cl ones, or reconbi nant DNA clones. It
§ﬁ8ﬂmﬂyﬁgFuﬁﬁ%?stood that a selected target binding
sequence can be further altered, for exanple,
100253} oi npricgeredk daphits ¢ gfaph dispdastisg g@indet prebomend z furictien of ram gap

t.arget -bi ndi. eguence Q inproye.its production in
égﬁgggﬁIFEF@&&?%X%SBQ%%bfégI?%ﬁﬁﬁﬁﬁ%ﬁ?ﬁ?ty in vivo, to
create a multispecific antibody, etc., and that an
ant i body conpri si METARED DEReRIPar@et bi ndi ng
sequence is also a nonoclonal antibody of this

[0026] 11y entlpswe appsch smbedisrentodipgdpsediherein rélaie ithagym blowout preventer

rat fchetynically include different,. .
CHBEES 08 YRR B SL ISR i e iowons
(repidnapeshh, aredlod axpanctabadim@nisi disdysedf heteineRe @nalethods for

anti bod reparation is directed against a single
et e ToRigR SPREG GE ROSYIS TRG G RirgR 18 & 4R &lqwvout preventer.
speci ficity, nonoclonal antibody preparations are

[0027hdv antEigesusilivpiratesae rathdypeablewoypprsatritsr Uhc dnveliripiat K which

[ obul,in 0105] - The difie
Hbe P o T AR PR R bL o Ritet e gtg ot of o
groheting sohigad e deflngieos Wb shaptddkliyn, NORRGAN PR/ g through a
popul ati on of antibodies, and is not to be construed
&0 grisrtisahbotsl 6w e Rady do aliiee blpvioblergvengerdifly The body 16 may
. e, a .
BRI bR Dl a0 AR RO LR g porvoma
ipeyseRew s mEyebendmdeaklyy mty Bonty] Dfonneabd bR, 16. Operating

i.ncl udi ng, f exanpl e, the hybridona nethod (e.g., )

iBresreaRisM Y arerans Aheiven ByoerieRicomsions 28)in Pisigespective
lifder HRMAr3d08Red trefpbiive A2l &Rdal; &

S%ﬂ ?&ﬁibodies: A Lg oré¥o§§ﬁwhnd§%38 égﬁggé%gﬁﬁé%hWH&YOf

Hanias 17abdhatpostynsPP2983y 2eviprechtc 1B88Yms Banvaek| amigfeth in the

al ., in: nocl onal tibodi es and T-Cel | Hybri domas

R AReR i epen oSEgue oF wet A plfees of ams 20

Rathedpedt S8 €the Suface b PipeP @i.er}tlyd}@tllic"'ﬂﬁi]cﬁcéﬁlaﬁons (not shown)

phage- di spl ay technol ogi'es (see, e.g., C ackson et

al ., Nature, 352: 624-628 (1991); Marks et al., J.

Mol . Biol. 222: 581-597 (1992); Sidhu et al., J. Ml.

Biol. 338(2): 299-310 (200%); Lee et al., J. M.

Bi ol . 340(5): 1073-1093 (2004); Fellouse, PNAS USA

101(34): 12467-12472 (2004); and Lee et al, J.

I munol . Methods 284(1-2): 119-132(2004), and

technol ogi es for producing human or human-|ike

o s I N . o "



[001 18] An "altered hypervariable region" for the
pur poses herein is a hypervariable regi on conprising
wop@saniondre {e.g. one to about 16) am no aci dPCT/US2008/053840
substitution(s) therein. [001 19] An "un-nodified
hypervari abl e region" for the purposes hereinis a
hypervari abl e regi on having the same am no acid
SIS e codeglicioyith Apaping hpbbery 25 pedhelatingehiambaad6 to position
dRE fAgho i - . one which | acks one or nore am no acid
substitutions therein. [00120] "Framework" or "FR'
esi duges .ar ose vari abl e donmi n_ resi due t her .t han
[0028] | 21 LIRS ilforaleg) dime Blosits durtRiBs Mb TR diqudsef; Wlgportion 28
Anb&esl Rerishn 2oL GdiRs Ofsft}@rpiﬁ&?ﬁ'rlegp%at%% With® a cylinder head
designation is used interchangeably and refers to
f30amdigbriray kghdied copthenwist cotectel 40 nylindsr U3ed her ei n,
HC-FRI -4 or FR1-4-HC or simlar designation is used
[0029] nt er dhanipeizdly toalnbw ef lerlscatotherpasiEion bk ran@gi M as aésctibed above.
avy chgin. OO#%;& An "affinity matured" antibody is
S WPh PO RECHTPIHBEE by lasatiRg GABPPRCIGH O Gr megpetogtiféve sensor
SRR S hydOl: ARl hfl 8fibiRE QMR BRhed ) «d RERIL Y Lbwn in
of the antibody for antigen, conpared to a paren
dngurb ddy Thhsechavilae srdiptry phEk as thet frosdll alppercatd dmf $)nbodiments

Preferred affinity matuyre nti bodi es w ave

ARG Brref s Dot Botisile Yaeny Fiteane bOP. Plven mpse broadly
anthgedicArhplBify rams ur ed anti bodi es are produced by
procedures known in the art. Marks et al,

Bio/ T : 7, ' ffini .

003017, 37 20 P BRSPSt Yo o
rutbedemeds disdbscdbiRramdCglindear oIS aay &8 icoeBtcdSo cylinder 19 via
describedkﬁg: Barhas et al, PNAS USA 91: 3809- 3813 )

CT5TES Weldafe flangedg o1 apy pifier erpnigcrions knpwogin) the vigt. ¢ Biston 22,

S By S e R S fpvifiha piston
il b@iecl2 extogligB et B pettBYlR) thrugd p22dn Al 28. odkignef" assembly 38

oo n_ant ni,st.". anti body,.j,s.one which )
?‘%’i *_E‘? PGB i AR SY, (IS 28 it poreR npenyagenetic
istretys MlSom&OnbeKarRplse skl 479 sadh dshpd-B8p Fhay be placed between
ant agoni st _anti - Robo4 anti bodi es substantial Iy or
Egpftesegbly dRiapd pisiandaBA8i ogenesi s by bi ndi ng
Robo4. [ 00123] The term "vari abl e domai n resi due
[0031]nunbeMagpetsssembaifamay onclidmivwooamiotk pagiahémmmagnets. In some
numbering as in Kabat", _and variations thereof, refers
EP e A Bl g SR i R0 NE I Ho Jeghar ovamr@istn other
deiBligeney; ahd Bidte MARKIr iddghalhe yE QMR b8 Hint s,
conpi l ation of antibodies in Kagat et ah, Sequences of
Pr ot eian ' I h Ed. Publi
1003217 21 T ZaBonet LGRS PG b 6F bueal il cpiRle: ead 30, ang
Beiytue $chat, paviiaily &8e) intd iengstomisl buralBerofpitGysilers kbRrably,
actual.linearéﬁgin eg&%d sequence, may contain fewer or

0 . k :
BEY FORAIS il sReseddram Hiceapisidedolatbsestdiat éninggfere with
) ! . i .
ol R8T 08 1% o8 Oy d0 B8, Sy, e
ryseinblie 38 msindk eadiallp opaciddapants §ptn  presiuikicetdb2ad4. In selected

according to Kabat), after residue 52 of H2 and
PREGMSS, BeliR ST ud patha ey gdmay 38 inghiepe ransverse to
ehte Bt ag to Kabat) after heavy chain FR residue
82. The Kabat nunbering of residues nay be determ ned
for a,gi nt | v _al.l gnnen t_reqgi gns of

[0033] honol ég§M§E al eél gc gg%‘éﬁ%@ tJ(:311@ Iglte ]F]eoaﬁ)?l D 6’&‘8 \%Ot“ﬂﬁ gnay be located
thstughdae déntkiabie avugnidertatt $29BencHe WillAR4Y avHagidRRERS &4 may
"substantially simlar,” or "substantially the sane",
as used herein, denotes anzufficiently hi gh degree of
simlarity between two nuneric values (generally one
associated with an anti body of the invention and the
ot her associated with a reference/ conparator anti body)
such that one of skill in the art would consider the

1 cc . . o a - o



replaced by P(O S("thioate"), P(S)S ("dithioate"),
"(ONR2 ("am date"), P(OR P(OOR, COor CH2
w@ 2dosnomegt al "), in which each R or R is indeprarnestoog/053840

H or substituted or unsubstituted al kyl (1-20 C.)
optionally containing an ether (-O) I|inkage, aryl,

| kenyl, cycloal kyl, cycloal kenyl or araldyl. Not al

| Genkertssted o ganigwaen dot logeted eaterind to detinleaheadTh® through a
RSaEH;0g; | p&i ' t I | ynucl eot i des
referre ltogg e?tle?%, Oﬁﬁ?ﬁ@&%ﬁ? F\‘ﬁlﬂ?a?l%sép %ﬁﬁtﬁe[%ﬁﬁﬂqe means for
"fhhdigauinteatgatey Eleasicalsmdehientiann Beresdiclivg wakers to
short, generally single stranded, generally synthetic

[0034pol ynuolmat isdemcitb@be@edn S9RRIRbYd 384hd RQdraulic cylinder 19, may
necessari %, |l ess than about 200 nucleotides in
|seglgegainsthisaliser rfa-rings | yanwddoebe i et tanekal the connection between
" .de" not.nut ual | y excl usive. The
é@@%%@%%#@ﬁgg@%éégéﬁFmsngﬁﬁ§reotides is equally and
fully licable to oligonucl eatides. [00134] A _

10035}, ;53 Afoten 2§ mogesadalls PiISoThi] 28owdimagmst assamblychs) axially move
heOeirht ahfcRm. t 18t BN the S i
nethpdvgf t he invéﬂﬁPoﬁ_1%%$§mi%@ﬁ%g@g@%ﬁggﬁﬁggiﬁ%%rdmpmmd
dhercia, disprsddlestosictagingeasmescantiahod tagistiossition of ram 20.
pat hol ogi cal conditions which predi spose the mammal to

[0036)t he diWih depardntoqugstiti of Ne -rthd dietds QX ABRRS nfibnetostriction
dééorders to be treated herein include malignant and
BEiTyle PamSHEY of samcaukialyi suchasrdiresy wpméskel or iron-nickel alloys, to
RbLANANGIESet DR 94 b cyA gl ict -
hy%othalaﬁiccan o?ﬁg%fgﬁéhggpgﬁfﬁﬁgb#%gﬁgagpgndnm‘Nmmgmde
dphct 4feniphgv estr ayeaatvithincintdxees had egneCasséBlsly 38 1tKat i@REgitudinally
infla tory, i.mmunol ogi c gnd ot her o _
IFPEYEed] Drprits B3RP0 téy §angleied daysitprinallgrabgut waveguide
@ 44. pvakidiieraddcdmity QB,Sa‘%rdél%ribeéra\go{;é?ﬁl@lﬂlci;e@i)éxtrﬁ gnt magnets that
disorder" refer to disorders that are associate Thail
servebadeeptedatofvenlyrmprerd| posisions ppast frbwreath other, lim a @ieme transverse

' it he, cel rqliferative djsorder is cancer.
BN eBR st o Rl Py PRl i Rbernesh e putace of
angeQdénaniesid. [ H02@al haghElc (A8 1YSQEHIRAEEHP mApBERS Sssembly
&g all neoplastic cell growth andqﬁrollferatlon,

et Rish M Ipag Bidinady nireRElrs ansaien off Waysgeide wheetdous and
cancerous cells and tissues. The ternms "cancer”,

[0037]" cancéVoiggtide el 44 projundes atidreting saredest'shown) located along its
"prol iLferati,ve. di sorder" .and "t " are, not. nutually .
R I8 D5 Fie ey o Peisficq BoRar PhentBpHged with an
AN Curfiflin’ £ AAGEEOMA]- kAR 1he o sHeSEHYREsRGer 46 located
physi ol ogi cal condition in mammal's that is typlcalfy
endhacusidezddensiosurer #yuiSatied outdnt praslucéses atromial magnetic field

S r_inel ude but ar limted. to, }
AT A SIS LOE AR R "l b G et
Mhersequanithatit afagauedTBkEIScedbraBdChy eRNEaLSeticN&bdefly 38, a helical
squanpus cell cancer, |ung cancer (including
argneticclesty 13 ynlycedaimcwrveshsls-tabraf4 tepradubeingomiamulse that travels

ARERPHAG f : n s_.carcino f

R B e P el B R 2 GBS TR BB TGPV e encs

ofimeerguidpambe idd may ptevamcdthe avagberfiiditl dfdh@gulse from occurring.
strointestinal ,cancer), pancreatjc. cancer,

MEBFadt e, rasAVseE Aindcanderd. Bvahslical cuavees, transfamed to a
GatcRide Bl idddaiclt RRERY o NRRALRNE, 1lprvgﬁﬁ$hn(f qgagflretos&l%hgg tapes
cancer, colorectal cancer, endonetrial® or u I'ne
cancitnd mt-@a,wasegdidﬁatu}oe gkans phamcﬁilﬂfmriﬂqnolwhlcml&he l@ﬁllz{re Bffbct causes

ance iver cancer, prostate cancer, vulval cancer
{iy Pichecs ok, AR R e pRRacTa g ool Bube KbERebpy the
head and neck cancer, as Il as B-cell |ynphoma
(including | ow grade/follitular non-Hodgkin's |ynphoma
(NHL); small Iynphocytic (SL) NHL; internediate
grade/follicular NHL; internediate grade diffuse NHL

hi gh grade i mmunobl astic NHL; hi gh grade | ynphobl astic



any direct or indirect pathological consequences of
the di sease, preventing netastasis, decreasing the
WO 2408/10f00%li Sease progression, anelioration or PCT/US2008/053840
pal liation of the disease state, and rem ssion or
I mproved prognosis. In sone enbodi nents, antibodi es of
the invention are used to del ay developnent of a
diaehag HiesqiveoeEHdr the Olpers pndhrio™ éeviekapt Fiv‘eOIE&g@umrdss the coils.
r t es and f
e Reb PR BopBLIE ol B o03 R BRlondlposes

A e C%'eéag%@aa{ b %) of g, ana 0

SABEHRACO AV B R cRfroli Ry | 'aﬂé/rﬁ? ttﬁeosg)e?dg?f;@gg% haolgnéle uﬁerval exists

antagonlst may var accord I Ng
d?%‘é@@ethgtlmt@t tb’@d ¢ $ead-crahttansdirgntreafivasteach pdisvicdmabred with

P 0 37 Pt D RE BB LTBL GG FHSPLSL. s e

i 1ﬁféhxeﬂ dual ﬁmétqohhﬁr mpealithie! thyt &fif:a6l MEndd 'E@ééﬁibl¥ %Saﬂs S$Pom the
one in which any toxic or detrinental effects o

stEPé@‘ihéFﬁE erol Bepke. %@ Gﬁﬁeﬁﬂlmﬁef&ﬁﬂ%ﬁm time aterval and dwldmg by
nef i effects
THE WG RRRCY oF BEork DEIRP B bl S pE pEp P& ity from
ahehﬁdumﬂoﬁﬂmanbanmiMmMgmnnmkypept|de or antagoni st of
this invention effective to "treat" a di sease or
[0039i sor dfihd &veft HRIGHRSL sﬁgﬂﬁ@ tREALEM doss bPintdhafies, eang o re-zeroing
cancer, the therapeutically effective anount of
dwg-hemmg eﬁ@@erqaﬁ@grm msegssoy. ch:Ie:adlog lig sbSOihEclua?@tdrimmed by

Lo Rl Al mbl PN R s t%gﬁvs Wﬁ%f?ﬁéf ot on

|nh bit (i | ow. to sone

t | .
0640 th ent 7 %ih g‘i%&?ﬁ%@?%ﬁ 57 ofRRSH It ot B &4 cap PR sfetrpined if
ttRe MR BXipBibly Ad4ey) rlf gfeQ"Qﬁ-ns htﬁﬁgrs]? o Wftla} §YSe dé e }g&feﬁ or wear

extent one or nore O t he synpto assocl ate
@af earthe Tiont plethexumnis waie, a;hdutg w:lam dpgrev dintre gsrbmikmsh or wear in

kill, existi canc i.f can
3% Lot mealind TEpCRBSRE V€ Friehetiongotimelic's dbmepossible to
tohe@kap iktdrcabiidg epde@ @l MR cityRiNhe irfite Bf Ho@%@nt or acceleration and
i nhi bitory amount. In another enbodi nment, the
@ﬁ@ﬂ@ﬁ%@t?%@PPV“ﬁ*fectlve amount is an anount t hat
extends the survival of a patient. In another
[0041]enbodiAsarsed et 4 T‘renegapijmfeﬂltb yheetfefnekatmme gapoeiech So@ibntally

amount, t hat r.oves free survival of a

SHPIEH 27 66 HSOH RO ERTAT At SEIFY RAKHBERt ALl B gAR may be

leglcglatedt Mdafecaiody 8&t@ahingean Qﬁso@.ﬁé %@%ﬁmgrlﬂt efagﬁ ram, thereby

periods of tinme necessary, to achieve the desired

slepingl actrelativeegligtancpy ybﬁ@@lehyﬂbutram@ttonéceszﬂauﬂaﬂegi In select

G ToR 2R Yot G Gy dRE BB e By 2 dctPminea

}nm@gh)dyaﬁﬂetrcaalms&fn@)frfaﬁ@ﬁgéhﬁen@@iﬂlﬂér foShatenswh hami 2 and 3, or

t her apeutl cally effective anmpunt. [0015 1] The term

UL Y withe rd@%ﬂl’-‘meﬂ&’éloﬂe‘é@mﬁwm knavest by Getast. a Ratbet, ahﬂ:e:latlve

f ce

20 Ttioh SR} R BhesP bEKER ) 4 By HAFKIRM Rkt Oty tsed v

calchlagend adiosd clid ram gaq:o@ibtheblc(vﬁ)w previted 1In, seleb®l embodiments,
125 , Y90 ,. Rel86 Rel188 , Smlh3 , Bi 212 , P32 and

PEdPBEAR ey be grassidied by 4 yarangsehigrirelagedndhes. ageimsters, etc.)

BetSreeMRINAL! %@tﬁhetﬁé}rrh@a%%a By chﬁ]gﬁé al kal oi ds =

(vincristine, Vinblastine, etoposi 9 doxor ubi ci n,

nmel phal an, mtonycin C, chloranbucil, daunorubicin or

ot her intercal ati ng agents, enzynes and fragnents

t hereof such as nucl eolytic enzynes, antibiotics, and

toxins such as snall nnlecgle toxins or enzymatically

active toxins of bacterial; fungal, plant or aninal

origin, including fragrrents and/ or variants thereof,

and the various antitunor or anticancer agents

d| scl osed beI oW, (1 her cyt ot OXI c agent s are descrl bed

" o g, o o g, Y "



FR2 conprisi ng WRQAPGKGLEW (SEQ I D NGO 14), FR3
conprising FR3 conprises

WORBIBIMDISKNTAYLQWNSLRAEDTAVYYC (SEQ I D NO 15pCT/BERD08/053840
conpri sing WBQGTLVTVSS (SEQ ID NG 16). [00162] In
other enmbodi nents, the VH consensus franeworKks

nclude: human VH subgroup | consensus frameworks 1-4
[0042)i nus Teabstmepres (1sed horsinosylinder, pregsere™) sefers1tg) the amount of

r k - '
MR U ARSEAPAS IR Sk BTy o
ItSvenls. oks SEQ LPiNESprekdute vhlifes Iﬂabee i@aoredSHQ/ dridus positions

115, 117, 16 VH
RFanetiBF kv tor i) B e IoRDAS ke 11DV RS E8T massordance
320h edBbdinfdiRMs MbLAURGEAUR,Y (nchRIASEPRYS K rtr%%&iﬁ@&k& any other

1-4 m nus extended hypervari‘abl e regions
N@Cﬁ@ﬂﬂﬁmd td gnse 1lg @YIIISE@IIGSBIKE)Sane;r amqssme3¢nsmg device

121, 122 24, .1 huna rou
P CORLOHEUR 7 # AEBARSTEN ik e TRABG Y cioR PRty pyelected
Nositibd®, 126, 127, 16); human VH subgroup [
consensus frameworks 1-4 m nus extended hypervari abl e
0043 €91 ONgl Rkl %
[ ] 158, 1955 8 }D]z}g%gre U]Sa% duc%lz% u2<‘.§c1'§ é)of?l":agi rpc ctual ram
rfurmnW‘ilbtealtauEﬁrroar isla ffumtmnm’fqulmddr pnesﬁmse K&batheqaﬁ?pose of this

EQ I D 132, 126, 133, 16 .VH 1
PSR, R ilel DR sriE Sus B0 st Ry B e sy Db i as ram force
(nﬂ}Q)é RAWEE: 24 2Blindet Dresddd mdlpREd SFRc! droNBetdAfl ark?Bf the ram

16); human VH acceptor 2 franmeworks 1-4 m nus
Hagiens. CDRs (SEQ | D NO 132, 126, 135, 16); or human VH
acceptor 2 frameworks 1-4 m nus extended hypervari abl e
[0044]) egi oRef¢SRQnbD NABgi284, algdtph didplayihg @tindr@résklre as a function
128, .126, 136, 1 r. SEQ 128, 126, 137
1Nogs arn 6 1 8CoF naﬁav@n%laq%ﬁ%’fs of fe RIFpeRE SispipBIe Fushann. The
fdfmwd< il € 9@44ww b8 e ARRE| s(
D NQ. 45) . gr Red) EheoUT T et it e SR 'ﬁ%(%lzes of
(%h]m pbtubniars W\Ab’fhetﬂam@@f@rbkﬁw pofvettee This ldetsi may be measured

o WW ‘F&V1€§E%‘%|r Iﬁe%eﬂ@yrevy@@yggmegi ge graph

\AEMG&&{BK bin¥ (:BEQchieNQndl Qhat FAAiteRMRA | Sh¥ktanding of the
GVPSRFSGSGSGIDFTLTI SSLQPEDFATYYC (SEQ ID NO1 1), FR4
CHEPNPENGHg SHOnDkEhR RIS BEO! s @s 218 anrobfeQGTKME! KR
(SEQ ID NGO 139). In other enbodinent, the VL consensus

[0045]f r ameWdeksirvas glreidede hp e dadlLpdaatp phsa'u@bwhﬂl@ s}iearmg various cable

Sus f.r amewo ' 9
AT R 1&%%*54 B@esvolu BRSBTS LG rieal RS E . it bbserved
(W@ dHeaMNB a: ﬁreaﬂ@gl’su@%lthlg@af “rﬁﬁnﬁﬂcﬁéb’ KABRS SURSY Bk is a
I'l consensus frameworks 1-4 (SEQ I D NOS: 102, 103,
rgmpou@mattaﬁmdaﬁ@ g mmpgmf@tfglr @uﬁheﬂl‘ anije mstgsding through a
106

fbli Wout man’ ff’/tefijé%p p § lml%ri P oUBvS \%%g oHo%s S(Efga 4 Lg?‘%ﬁﬁg Fhdle shearing a
E@n@@umth 08P rard Bbckd 0@Qurl, ©886 Dhrihk ld8tat Kiferved while

acceptor may be identical in sequence to the human

shegidgot 10 fsé@ﬁhleh%eéfys@alédm angyairtee P09 Kigpickseddtp oqhsqved while
[ I r n ra

CHPRE LA S0 40, Pl P SRS TPl TR0 pre o

skeuedae ohyycdonipid ﬁlealﬁl{geoﬂy kehblagvithd blowaai sleventer.

substitutions relative to the human i mmunogl obul i n
[0046]S€qUENCRIRInaliiMBR &SNS RIRES ddad %ﬁ‘ﬁ af ﬁﬁy%ﬂgﬁate T&ﬁﬁﬁ events

pre-existing substitutions are preferably m ni nal

tekinzg phace wilitle tharass, off avblosioub pevemtenare adosthgarb st BﬂOb]SCt In

only relative to the human i munogl obul i n sequence or

consensus franmework sequence. [00166] Hypervari abl e

regi on residues of the nonI@unan anti body are

i ncorporated into the VL and/or VH acceptor human

framewor ks. For exanple, one may incorporate residues

corresponding to the Kabat CDR residues, the Chothia

hypervarlable Ioop reS|dues the Abn1re3|dues and/ or

ey ' e



chain scFv or Fab chinmeras. Selection wth antigen
results in isolation of a non-human chai n/ human chain

W@ boosanioes scFv or Fab wherein the human chai n PEFUSI08053840
the antigen binding site destroyed upon renoval of the
correspondi ng non human chain in the prinary phage

di spl | one, %ge epi t.ope governs ngrlnts t he
a%*tce@% =o$ati' H?@“Wu ﬁﬁh cate PRsiFPRE Mhegniba CtYHB Briewyts bagins to
eepeattﬁgo bltaf ke ]E)f%ssgl‘?@ LRGSR trggf?g@g&gwégp%%j@n Further,

chal n, unan ant y IS obta
QBISﬁtﬁmaiametbm’eslﬁ)d Apthielgraph 1HheP mmcatmthe@'hhdﬁqiredsomaleeded to

h i zat | f h ,
P WSS e niES firtast B e Py i r BT b st ore, data
%mrﬁh 402 Ba N iRt thCRRati 65 lod Liﬁé riths RH3n mtﬁ&nam/blgbmes were

Anti body Variants [00180] In some enbodi nents,
ahwwl abi disebberein Sshepdpresise’| ionlis ymotntidfeyhnddr podses needed

ed, herei.n ar t ed. F exa le
IS LS S CiPe AP0 g Pl oty 06 AT Bt her T e rams
Qbﬂteet ﬂé)ﬁbl&gdﬂ@@bnt@r e eddahipse, Qkalt he Bk ipdady 40ATh&P indicate the

acid sequence vari ants of the antibody may be prepared
Wsmﬁtl g Guiindsr Dpprewisrviaanethe Hamg awkie moptaphwith pok epihge Data

Ll
SR80 SO RB RO DA pr BRI gt g ams
dedletth@aw it pin o Abved Ao raii3 Sed a‘:dm)[ﬁlstelyﬂﬂ@seﬁn d/ or
substitutions of, residues within the am no acid
[0047]sequeng &se cetnﬁotiﬁnaﬂt b DRsVout M eI NatdcRide of cyhnder rams, and
del eti on, |nsert|on and substitution can be nmade to
aensoy errangenteat sinrkr to Bt shavet in Figonek denndthathe hbwhuhtaneventer
SlSer ictle Pe%?e%ler a? entlr? eaIgCF %]851ng Ep ?ar aCt e it P 5. A cycle may

antno acid a Uced

Sm&u&cborﬁﬂbleQOdyelﬁnﬁg ﬁﬂd aﬁisﬁlgstﬁa lt@rﬂ@ @®ndé. tdyelet icBing a4 method
guence, I s nmade. 0181] A useful rmethod for

|k&@Wt1|1¥1|té%taﬁo‘iliafomalée}et%ﬁeﬂ tp cyplyaesthe relidylity i eompoments being
b r [

PP A s MEnB IO oo, BRZ Rl SARRE ) Ssoure a
Isyle@ud posgdani.an dav\ehpsy n(aygfégjleeﬁutedmné rec@ddbd for each cycle. This
é281 10ﬁ} Her e, res (group of tar resi dues

@ TR Rienicepmiriieg to s S Pasr bod o r i oglgu%mvemer (eg.
a8dds, pakiters, | Wéar p?ﬂ@éjaﬂi 1bLLRB I BMIRES TR o nRMIduBhg Hhe cycling.
negatively charged anmno acid (e.g., alanine
(SIUQ]@ Idpeal @Ay he) usebl df fdstarmirieg ivitearaotpooentoeehéo aeirepdaced or

th anti Those,,am no acid |
Fed kR BR e BRRR Ll PR qofBHuSWRut preventer may
suddedd, but dronst liheed, a6 exdesfivdigdkiyh hid wegduci ng furt her
or other variants at or for, the sites of

[0048]SUbSt il PR hed N ESmp Mantsew&m Rl tneugfrgr mhf be Qﬁt‘&éd”gy fdvement
am no acid sequence variation is predeterm ned
natrutneeotheHbeadu:toatpoomtp enaysmchidedfon@xatple, a wellhead connector,

term ned., Fo anal ze th erf or.mance

R IATS di ot S D BRE 8 I8PE dEanify Mo dgtamulator

BULRECARISAS) bihef @&Hp’&{eﬁﬁ, @lovihg harget Iﬁ@ﬁ@@mﬁ&dlhﬁﬁt %nsensor
and the expressed i nmunogl obulins are screened fo

dersmgeecbnadnt:lvdmg a [romw}stnmtwnoseamrdmedwem@ fo determme the
ncl ude and/.or,., car box

PHEfGh o Panes Ra¥ PR e GRoPPal, ThE FHa8H it fY Sehlor may send s

Bigh¥IRe Rt d ke Soq®ifi il diving tBathbdihes r@ord e §okiBsh dP8%,at BRist one
wel | as intrasequence insertions of single or nultiple

srellhendaearapanssl. d e magnetapiietsveofenserinin agnd mybipld Hasals to the
i nclude an anti body with an N-term nal nethionyl

residue. Qther insertional variants of the anti body

nol ecul e include the fusion to the NN or Ctermnus of

the anti body to an enzyne ge for ADEPT) or a

pol ypepti de whi ch increase the serumhalf-life of the
anti body. [00183] In certain enbodi nents, an anti body

of the invention is altered to increase or decrease

the extent to mhlch the antlbody |s glycosylated



These anti bodi es woul d nonet hel ess retain
substantially the sane characteristics required for

wo b@sapmwoii c utility as conpared to their w | dpPCTP82008/053840
counterpart. For exanple, it is thought that certain
alterations can be made in the Fc region that woul d
result in altered (i.e,, either inproved or

dria asaisibign deyige BYeidi sstpcisd dimes Inessva) B rishy Indégeing @Ay movement

tOiic - 1 i.n W09/ 51642.
eg%a‘?%ig&%%ﬁ%lé fpht itk the %aé?%g‘gﬁ@kfgﬁ%?m (1988) ;

U S. Patent 1.5, 048 0; U S . Patent . 5,624, 821,
1004913, gD T0359 BOBERA Ag P BFBRaRBIes Tor Syl nts prig plowou
vieaREsS . TVERO/ik20f2n(aib8 36 ah cARENYRM QRAL QAR BFevERter, it may be
Lowran) describe antibody variants with inproved or
diaibie st ealybicaldcn gt medHy Rsportipe of dret @At blofvotthpiseenter, reducing
' [ re. . clLfi: Y, | rporated . .
TR S0 U5 S0 SO LA SR ARG Svcin. ro
Bk ahipleClite May M2 o s 0 Ito 64134 ir{sBOMENtatiAntid kedbgsting k4 blowout
i ncreased half lives and inproved binding to the _
REDRAEEPY pePlpcag gt Srodiimmonly W ehinder 19?@3 FORSFHE @nd dhe piston
q?g transfer of maternal 1gGs to the fetus (CGuyer et
al., J . I'munol. 117:587 (1976) and Kimet al., J.
| mmunagl,. 24:.249 (.199 are described in
100501 500976538 AR s B Pafre i mEEn Hhmaydi wegoved. The
SEAPFddSSisan thC e PHeOMottified tOMavOR cBRER boWb &rl ihithir®dSation and
therein which i nprove binding of the Fc region to
reatiachadgpyihe pydigalis aisiomn o5 awiewhpigion éribBadee peghier] bore may be
] [ es:..and | S - r e
AthRa 36 e TR AIGCRoAR] LIEEES T CrBETRRT Relibtie may be
oy di9de bl 1iBEInd NG st Rtatidin eo ot emivs cdindehhal gp@lognile having
puhlications are specifically incorporated herein by
P8f18$t’éﬁ‘&f‘él.tat‘§é‘e1?°r5|“§3(¥, bq gRrasgied taitheram ploweghpeyenterghpdy. A
#abBe? 1840BR0MNy HOXIRBLI ki RNQLRRY 1ASRAGLe 2t Bfitral bore, and a
I nvention provides anti bodi es conpri sing ﬁ%dlflcatlons
mmgnelestiint er fcauser, of desriped yipppt mde Hecd it iFirng it hiepdsed in the

reqi ein the nodifications facilitate and/or
5?%%@58“%%5%?%@?%3?%zation. These nodifications
conprise introduction of a protuberance into a first
[0051]Fc poFphewinedie additian ehiienystiumestatiogeit §iy begiecessary to calibrate
. ) ot o . L
R MR e R &l o (e AR bHACEAT R, GoRERbBRERY dyo ram.
anditemebbndthecinsolypeptiord der dMetrhiads af pagéivar af itheg ram may be

antibodies wth these difications are. known jn the

Gperatigely Sonifsled b Rl St a T N AEop gl Y may then

boQA&Pko nibn¥iel, ARAENSMdARRRSIro] iHe dé@}‘cidﬂeofdﬁé'rﬁﬁbbe%e& Qpon an

create cysteine engineered antibodies, e.g.,

elehironinbignal fzomd the inpggiserictiva seisioch one or nore

resi dues of an anti body are substituted with cysteine
[0052]r esi duglvanthgeopalyt icgibbaimahadilossdt Bereihh@a s Wastidd dhBdio install

resi dues occur at accessible sites of the antibody. By ..

dppemen@ipn ot ayeblpwerynrycyiprntbal searsely meamrg Jiee position,
.y DS 4 : '

L ek Sp8LRE B0 LEL Y, RORHLANE iboHERRS B Rt pgin o

am-ilbasiyet of ahbehydrmilet icgindesucdvigs whidly nmiy epioeileordditional

| inker-drug noieties, as described further herein. In

Eéﬁ?@ﬂgﬁ&enbodinents, any one or nore of the follow ng

residues may be substituted with cysteine: V205 (Kabat

[0053] nunbeFrrigr, simbadamenty rdisderginherain 18wy( Elpwufeeflenbitofin the
i0; d 0 EU..nunher.i n of the heavy ..

BRI oG o PR ey il PR B Do R iR tion of

nunbering) of the heavy chain is substituted for

cysteine. Cysteine engi neef£d thi oMabs and t hi oFabs

are described in further detail herein below E

Anti body Derivatives [00200] The anti bodi es of the

present invention can be further nodified to contain

addi ti onal nonprotei naceous noieties that are known in

- g, N o -~ . 1



(1987). Thus, the DNA that is to be nutated nust be

inserted into one of these vectors inorder to generate
waovghetosi r anded tenpl ate. Production of the PCT/US2008/053840

singl e-stranded tenplate is described in sections

4.21-4.41 of Sanbrook et al, supra. [00214] According

to another nethod, a library can be generated by

pheviadi hipwiss tirewmiand dowsstmrlanrteiomgers uahesichige Tam blowout

t LNg,: I j  gonpcl et i.

o ERenyE il 3B BE8 RMIAM ok Sho et SECHE BRUHEPSY the roa

esha&dtinghkel rdvy ahd ehecgiston isadiscopipdintied bwitkdpiRséd€ of an internal

sequence of the oligonpucl eotides. The upstream and .

ol&mg%r ot PGt watedle wapY s dispargdwi the radathps psireguiring

e R Bl ot 3P SE AT af8 iRyl Shtnlioraion.

PCRIipowmdiyc tglindeh deRiSRupr dsiprevidiag fbeinsetmentedort magshe readily

"nucleic acid casseties", as they can be fused with _
dereitengeC el SRR3R bide and ey Bhe B0l Tuele S kstpgentation
PARAP L thi¥ ifaBherC fatks PaPbEiMSrcARhAbITBIARLIrAN HIONBL R eventers
usi ng established nol ecul ar biology techni'ques.

1082 %s]easihe mydgfissintoeingfude HastRORNMtione rsd icngbudsswiohbe allotted

wor.e .of ' : f h I
BB Rk ST SR 5 ol Bl el

rypervarLgfle regi on. descri bed above, _a codan set

[0054] 575 s mgnis diselpsedn figredh maye afvaniespusdy rierdesmethods for
¢ . . . . .

SRy RSPAR AR AL B0 ATLRBAEALE 8034k

gebemtieg pdtemdial lprelfpme piri @twes shragnopgitsel dotréodn Foepsample,

ca e i sol.ated d cl oned using standard reconpi nant .
RS R B hitein e et e O GRS Pk R [ocking
HYERHARisRESIUE R S FaFtRer) fnb8@inRYishR I 88 hafti D fhad Prékad@h method
particul ar positions constant and varying the am no

aler destiag sdhmeapwsigt thenléfe ¢ob e8¢ arnmaintenangseiticrvalneof certain
[ ' rovi ti;hbady c rising at .| east
YLD B2Vdne ANBN RSN, SRS SRR ) bovous
qpreditdr]  Betjuemos:, coitpxdimémy didakss® Guent enagf pidQel Dmethod to
NO 1; (ii)_ a HVR-L2 seguence conprijsing the sequence
dgretestey D aRgop interfprepce; 15e8A3. heforseindetitense opRsRi QR Al thendlowout
e of SEQ ID NO 3. [00219] The am no acid
SR :
sequences of SEQ ID NCS: 1, 2, and 3 are nunbered with
espect 41.0 1ndi vi dual R (i.e.. LI, L2, or,L3) as )
[00551 ndi Caz{&%cggcl)rhal g e q)o i fEr?{ Sa{qck)scag olgrein oﬂlgyzgfj_va%t)&’geously provide
0ethbd afd BpdPatlyto feOSHIAISHiNEhIs)ti NSl e? ArdeP8 BrAgh@R Sy establish an
24- 34, 50-56, and 89-97, respectivelé), t he nunbering
peiimgted oisglastiag dififen rether kamaenawiinb erither, sybedments disclosed
L . 1.4 spe -1 he.inyvention
g§%§§d€§9aﬁ%g%# b 8%§gﬁ%pi§%@§x§te1gégy&%n%F gﬁﬂéghég BOP
tasmpoaentaldurihg s defelopraertaint avdting :to JeferrainkNBwH astomeric seals
sequence conpri sing the sequence of SEQ ID NO 4; (ii).
Fhopd rpac é&u@ﬁtc%la%%‘ﬁ’f detigy MY ReeluIALe: of Uk, lepbodiments
o B It B PR ST PRER SRR 0 (BB pive i
SEered NOS: :dm Dlownd Grevetenutiivetbed afiettingr s@eat taumulator
i ndi.vidual HVR (i.e., H, H2 or H3) as indicated in by
iTHIETYUPES | B (positions 26- 35, 49-65, and 93- 102,
respectively) and 2B (positions 26-35, 49-65, and
[00563- 10X urtherpeiet i speodjmenth edipelmsdr hagitbenpy kormppleadle to the
] d ring..sy m.a ri bel,ow.
(sbi® o M den AR, AR ARG rsRERFE, REn MRl iments may
antludo dicessec oNpodisomgnditaghts 16 hdutdmiRrplRUBBECHtaSals for wear
depicted in Figures 1A and 2A. [00223] In one aspect,
the invention provides anth odi es conpri si ng heavy
chai n HVR sequences as depicted in Figures IB and 2B.
[ 00224] Some enbodi ments of anti bodi es of the
i nvention conprise a light chain variable domain of
humani zed 4D5 anti body (huMAb4D5-8) (HERCEPTIN (r)

11—~ . ~  _a



N.Y., 1981), and N, Xi andai M anyi xue, 26(4):265-268

(2006) regardi ng human- human hybri donmas. Additiona
woredlsadsos ncl ude those described, for exanpl e, P€TYURR0BS/053840

Pat. No. 7,189, 826 regardi ng producti on of nonocl ona

human natural |1gM anti bodies from hybri doma cel

l'ines. Human hybri doma technol ogy (Trionma technol og

y)
infatgeand paking wnitolor pprdarblgweriapravanters: hvsthen syl eaw@dxments
T N L
@elmeeélcoﬂlmmcﬁﬁlemz vaZx?e(sS)pbd&Be@bs( Bﬁf@ﬂa:r lﬂ(h&ﬁwn dogs, and

bri doma t chnb % see, e.g., US 2006/258841; US
%%Pffsﬁgg‘g’?‘l&% Pilehunan anti bodi es), US 2006/ 059575:
US 2005/ 287149; US 2005/ 100546; US 2005/026229; and
[0057]u, s. Phile N@fsmvvntmmhasglzseamsmbﬁgamﬂwesp@t tyeckioited number of
: Ant i bo
'E‘%?‘t}od(;ﬁéﬂt% th(?sgq ﬁgg 9 S%%B%Jﬁéﬁgﬁeﬁé %E (? %%%ure ) appremate

rtbﬂafrbernaﬂbomeﬁksa;hmﬁ ddvisad vatiith dRafodepdait ifd@dhe scope of the
nucl ei ¢ aci.d encoding the antibody is isolated and
iIRGE0R 8) disdosed rsptinc abrerdiaayothe stope it the inyanbian mgould be
(RARd Jdlfﬁ%'t}férhtﬁfz%édgﬁalw) or for expression. DNA
enco I ng the anti bo may be readily isolated and
sequenced using conventlonal procedures (e.g., by
usi ng ol i gonucl eoti de probes that are capable of

bi ndi ng specifically to genes encodi ng the heavy and
i ght chains of the antibody). Many vectors are
avai | abl e. The vector conponents generally incl ude,
but are not limted to, one or nore of the follow ng:
a signal sequence, an origin of replication, one or
nore mar ker genes, an enhancer el enent, a pronoter,
and a transcription termnation sequence. 1. Signa
sequence component [00237] An anti body of the

i nvention may be produced reconbinantly not only
directly, but also as a fusion polypeptide with a

het er ol ogous pol ypeptide, which is preferably a signa
sequence or other polypeptide having a specific

cl eavage site at the Nterm nus of the mature protein
or pol ypeptide. The heterol ogous signal sequence

sel ected preferably is one that is recogni zed and
processed (i.e., cleaved by a signal peptidase) by the
host cell. For prokaryotic host cells that do not
recogni ze and process a native anti body signa
sequence, the signal sequence is substituted by a
prokaryotic signal sequence sel ected, for exanple,
fromthe group of the al kaline phosphat ase,
penicillinase, |pp, or heat-stable enterotoxin I

| eaders. For yeast secretion the native signa
sequence may be substituted by, e.g., .the yeast

i nvertase | eader, a factor |eader (including
Saccharonyces and Kl uyveromyces a-factor |eaders), or
aci d phosphat ase | eader, the C. al bi cans gl ucoanyl ase
| eader, or the signal described in WO 90/13646. In
manmal i an cel | expression, mammalian signal sequences
as well as viral secretory |eaders, for exanple, the
herpes sinplex gD signal, are available. 2. Oigin of
replication [00238] Both expression and cl oning
vectors contain a nucleic acid sequence that enables
the vector to replicate in one or nore sel ected host
cells. Generally, in cloning vectors this sequence is
one that enables the vector to replicate independently
of the host chronobsomal DNA, and includes origins of
replication or autononnuslﬁ replicating sequences.
Such sequences are wel | ﬁm for a variety of
bacteria, yeast, and viruses. The origin of
replication fromthe plasm d pBR322 is suitable for
nost C?an}negatlve bacterla the 2n1p|asn1d originis
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Candi da; Trichoderma reesia (EP 244,234); Neurospora
crassa; Schwanni onyces such as Schwanni onyces
wocasdendal i s; and filamentous fungi such as, BCDUS2008/053840
Neur ospora, Penicillium Tolypocladium and
Aspergillus hosts such as A nidulans and A. niger.
For a review discussing the use of yeasts and
filamentous fungi for th@Lﬁp@§uction of therapeutic
What iPLREBLDNS, See, e.d., Gerngross, Nat. Biotech
22:1409-1414 (2004). [00258] Certain fungi and yeast
strains may be selected in which glycosylation
L. phoimikodstonnestdy @erylihfiermaeiseedsxerte® sukarhngf a blowhat preventer, the
Inmhoﬁrodug}iqn of an antibody with a partially or fully
HEP g cosyl ati on pattern. See, e.g., Li et al.
Nehsin®i #1 f8dlive2$odliOn 23D $H208HNs (Seske | MbRBut preventer with a
humani zati on of the gl ycosylation pathway in 5?65|a
pas Meeneystrgid sepyorigr oss et al ., supra. [00259]

AP Honf 86 s POty SHRAENS r o B ER Bl

(semsigg 4 eyliraleppreadifle weifed Dhakesins iNAIPIESir®fensing device;
|n%§Ttebr§t§_cells i ncl ude_plant and 1 nsect cells.
NERERS §endla Sgrotie PESSWE peaiisiie davirevalicalitasacgnigition device; and

[ 1 5Si j NSec I stS. ..
SREESERELRR SIS MELSEC] AI3bn 67O ATIRR oo
aegyphithe davs aequisitfon deettes al bopi ct us (nosquit o),

Dr osophi | a nel anogaster (fruitfly), and Bonmbyx nori

ve been identified. A .variety .of viral strains for )
2 ECeRRR, b pusprry e, Gebuil cisPlying e Rersed cylinder
pressunédictsaf theQfosifidh @@ iRRAMs Gall the bt GaqiiNoBd itdhe Bm 5
strain of Bombyx nori NPV, and such viruses may be
used as the virus herein according to the present
3. iﬁﬁﬁéﬁﬂhﬁhqﬂﬁﬁﬁtLéHFHFF?HWBNHETansfection of Spodoptera
O R HR BErid b BRARM Bl Ron Gl lce iyt Ur €S O
cotton, corn, potato, sofb an, petunra, tomato,
diekwidi (Haeninacene hre dbfal Wher Me tylindeapttsayre rédttles a certain
tobacco can also be utilized as hosts. See, e.g., US
Pat ¥ht®Nos. 5, 959, 177, 6, 040, 498, 6, 420, 548,
7,125,978, and 6,417,429 (describi ng PLANTI BODI ES(tm
4, e MIh QDY d & PHARKKGH Bg Ael PAGLSES cbill ﬁge%%%ﬁfgaﬁ of about zero
_ plants). [00261] Vertebrate cells may %e used as
inches.host s, and propagation of vertebrate cells in culture
(tissue culture) has becone a routine procedure.

e | i.& t cell lines ar.
S PRETRRR Geldnel tr TR 30 8PRbnHy b el oxpectancy of
packer gIgEg’,@nﬁilR:f thé Eitr)ﬂsl) oﬁthg&;t)vﬁmﬁ lpy@@iﬁt@y Roghin@y cllimer ﬁ)?&lﬁlr@ recorded as
ce subcl.oned_for growth in suspension culture,

a fumetigpigf i refatiug posjlionagiihgramy. . 36:59 (1977)) : baby

hanst er ki dney cells (BHK, ATCC CCL 10); nouse Sertoli _
6.  agkl ; ' 643 : ;

e b D o e Sy Wlefioh? Hidleghenween
the ramygs klesardd ore ythe eylisie! MEROT GcoECEs GRUnctbm&W)the halarare position
Ofthercervical carci nona cells (HELA, ATCC CCL 2); canine

Ri'dney cell's (MDCK, ATCC CCL 34); buffalo rat Iiver

cells (BRL 3A, ATCC CRL 1442); human lung cells (W38,
7. ARG dhdd éBklaih UIV,T&ﬁrthérV@TmO&ﬁH dt{tﬁ%ﬁn%ﬁﬁirﬁ%ﬁﬁ interval for

nouse manmmary tunor (MMI 060562, ATCC 51); TRI
componesfs &f th/bloment prevesiter fagin dhescylinger pressdre Sedrde @3 fuhcBn of the

ol 2) ) ; el.l s:. and a human hepat oma

rdmnmﬁﬁﬁg%%ﬁgg%gg?gOggkg%kﬁggﬁﬁﬁgﬁgﬁﬁgflan host cell lines

i ncl ude Chi nese hanster ovary (CHO cells, including

DHFR CHO cells (Urlaub et al., PNAS USA 77:4216

(1980)); and nyeloma cell Jines such as NSO and Sp2/0.

For a review of certain lian host cell Iines

suitable for antibody production, see, e.g., Yazak

and Wi, Methods in Ml ecul ar Biology, Vol. 248 (B.K C

Lo, ed., Humana Press, Totowa, NJ, 2003), pp. 255-268.
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hal ogen,- nitro or -cyano; and mis an integer ranging
fromO0-4. Exanples of self-immlative spacer units
wo poosheroos ncl ude, but are not limted to, aronPCT/TS2008/053840
conpounds that are electronically simlar to
p- am nobenzyl al cohol (see, e.g., US 2005/0256030 Al),
etgch as, 2-am noi m dazo] - 5-net hanol derivatives (Hay
mgthod tpdeps porspensnty, ofgddow e ventsy s the mefipd rpmapniding;
Spacers can be used
tﬁﬁﬁgﬁh er%%kgﬁﬁ%%gggﬁgﬁ%hﬁéﬁggﬁéae bond hydrol ysi s,
wnhngsndstdcstdmtg,la e}dlrmlnﬂpnﬂ:mué)@tdrﬁedtoﬁdalﬁs MHRQ N it éﬁeventer at
acid.a g %%é g s et al, Chem stry Blology,
0, 5Jegred iy &7 lsdestianded bi cycl o[ 2. 2. 1] and
bs'eiéérdnﬁé g{édz-re%o% Zg" b gﬁn %ﬁggl%—lgﬁlﬁlsi ﬂlrﬁzgﬁetgsttn&kve s*!:nsor%[ﬁ?ing the cycle
am f8phenyl propi onic acid am des (Ansberry, et al., J
. Og. Chem, 1990 55, 5867). Elimnation of
- MBESTLT AR, BT e Rguft o Phdiia et e Foq plider pressure
at the G&Bﬁted @QﬁtﬂonSZ%ﬂhléﬁl&ﬂtuﬂﬁ edak 0 examhess ohe components requlre
self-immol ative spacers useful in ADCs. [00279] In on
Servicigghodi ment, a spacer unit is a branched
b|s(hydroxynethyl)styrene (BHVS) unit as depicted
Iease
O e i AL RGh Al BT top ot e
selected @Qm@nsawkly bperat@ensCafk- t@sle'a:hh},de)o,f theh&)lnqgﬁﬁnts réijuire Qe@icing.
-cyano; mis an |nteger ranglng from0-4; nis 0 or 1;

nges ra fro ut 20. [00280] A o

11. ?’?n eﬁlod%o etggwﬁl 03/ gjﬁg}tm %tlrfiew% P%chPnepLéheaxgs d comprising;
Isem@gae@m iton JfIhERENRLD BHBORINRAILS, ma i
as shown in gﬁgckets in theafgI?%MAng ADC]EO%[L a %Pk%mmon
Ab- YA SREtYY iy akofitsneiul a 11 wher e| nAis a

e mO to.1;

SHAENE TSt Rl SR SRR M i i
Yedosdiag Shpacdativenidsitioanst tie iveellBeadl co or%nt e A9 dafd acquisition
and are_defined as above for Forrmula | . Exenplary

embldiretisrespect iche pelaked Ptave ofdises iepdd in US

e
SORPOFDIC dellrfcd Budhon, 8¢ AU R chBOAA0 LA CEhDLR Yata 1o
c onditeratinoi ¢het fektizo positien shiswmbdel ow i n t he cont ext of
ADCs of Formul a II [ 00282] Linkers conponent s,

units,

ret cer am no am
2. g4 syq%ﬂﬂgﬁie ﬁgﬁﬁg ?W@Qﬁ@mdﬁﬁ (§U&ﬁP§§ﬂﬁﬂrmn
t hose descri bed |n us 2005 0238649 A. C Exenplary

13. %agnémbetdfeslailn INayhane Bempidngraptanst MatdssH 0283 Ibiowout
I n some. enbodi nents, an [ nmunoconj ugate conprl ses an

preventgriah Wiy thgrefative ppgiden swsetibniba gareagtostsichyrsansormor
mayt ansi noi d nol ecul es. Maytansinoids are nmitototic
14.  irpbi h @ I
O Sl KA Rt e MEAPURERG bHBRGR iy g cpgiir plowout
preventepgisionf ri can shrub Maytenus serrata (U.S. Patent No.
38961 11). Subsequently, it was di scovered that
rta| bes. al so,produce mayt ansi.noi ds, such as
15 TEb Rl RGPt SR ReRE LTBRen R o i griplacement
intervalNGronf thk5a04€ posi @y tdtded lgﬂ}ié AR 29hisi@BE @6 E\S@Elj ‘Eﬁ@%elected
and anal ogues thereof are scl osed, for exanple, in
intervalgf§mepat ent Nos. 4, 137, 230; 4, 248, 870; 4, 256, 746;
4, 260, 608; 4,265,814; 4,294,757; 4,307,016; 4, 308, 268;
4,308, 269; 4, 309, 428; 4, 313,946; 4, 315,929; 4,317, 821;
4,322, 348; 4,331,598; 4,361, 650; 4,364, 866; 4,424, 219;
4, 450, 254; 4, 362,663; and 4,371,533, the disclosures
of which are hereby expreg Iy i ncor por ated by
reference. [00284] Maytansi'ne conpounds inhibit cel
proliferation by inhibiting the formation of
m crot ubul es during mtosis through inhibition of
polynerlzatlon of the n1crotubullnprote|n tubulln

e~ " N -\ o A CNIN A PNINSSN A PN



(see US 2005/ 0238649 and Doronina et a (2006)

Bi oconjugate Chem 17:1 14-124): [00309] O her drug
woéstiomss i ncl ude the foll ow ng MVAF deri vat i VBST/US2008/053840

wherein the wavy |ine indicates the coval ent

attachnment to a linker (L) of an antibody-drug

conjuqﬁgg M BOP POSI TI ON SENSOR BACKGROUND [ 0001]

- BiSJaren et cigin d il owberemdie iwsliheadaganppagat g splgcted from the group
t fr t r
C°n3132ﬂ5*22”?t*¥%2 PR R Yo R D HEIER, P rieRE dowp does, and
stack mdmtdi aceanulaadbatterent of position, velocity, and rate
of nmovenent of the ramin a ram bl owout preventer.

002 nt.ro S an nt ect of .oil..and
B eLeRER el RuRrrTReE 4R R e iR g pectancy
of the afligdad deYbR&H 146 thellBlaRUé posﬂtlcﬁﬂ ALErde® bR tEY §4th ab(ﬁhéiﬁé/n device

to personnel and danage to equi pnent reSulting from
OVﬂfﬂﬁﬁ@&p&@ﬂé@ﬂe@eﬁﬁﬁwassoc|ated with the drilling

activities. [0003] The process of drilling wells
18 hhueS BEOSH 7], 'fﬂlghég.cxﬁ{&igﬂ% Ren rtt?sgur hRERCOROL R85l of the

wellheﬁ)da nmhp(ateat &ohat;herrellaa'vé pesidord ﬂfcﬂﬁi‘eﬁ@ﬂ the datauicguisition device over
tantrallx}higher than the pressure maintained in
ﬂwsaﬁ% B &f Eme\en this occurs, the well is said to
have 'taken a kick." The pressure increase associ ated
19. W thethbe tg'rﬁdﬁnto? Hengial bé/sd%rp@?oﬁgww dﬁ@véﬂi‘érl Hﬁ‘nsOfthe method
formation fluids (which may be a |iqui a gas, of
COHHK©@@b|nat|on thereof) into the well bore. The reIatlver
ressure ki ck..t end 0 propagat roma poi nt of .
ST £ RS P B E "HRbP PERT o ) HAVB P SR with
regnﬁgnét@stﬁcﬁ@vgepgoessure region). If the kick is
al l owed, to reach the surface, drilling fluid, well
156188 sighels SoRethe draeneoRgcEYS ebdrie s damacaeisiopwavieeitand
R o G o hos o AR gl pf e} Bie.dgpe eoauisiion
(|ndhuding for exanple, the drilling rig) and
substantially injure or result in the death of rig

0 ause of .the risk of bl uts _
20 B REE Ab AT Do RSREt Eorp e ferii 8 brek Rt aih the relaive
posz’doﬁ@@&% rhin€ s¥Rkd Beaf migiehRuRuNE 8GR,Or on the sea floor
in deep water drilling arrangenents to effectively

seal a wellbore until active measures can be taken to
21, ddwtrghod elcliime k0, fBilsnsamppsiag érmressingrrasylivderauedsvestidesponse
re adequately controll ed and
to the &%C{éaq%at e ﬁﬁs of the system There are several
types of blomout preventers, the nost comon of which
22.  dihe methodbbuiai 20y favat @nspraid: daoiainhg ll remaiting life expeotancy
reventers (includin spherlcal bl_owout prev nters
of pacl%bd@sﬂennai BRSO BRt aieyenges o | ted Rald
and at | east one pair of horizontally opposed bonnets
23. TR rRARAESSCIARE] T IRFGH the reREVE ﬁdsntal &hﬁe Pﬁﬁ’é’wﬂh fespect f0 each
abouttheir circunference with or exanpl e,
other isNjceerdedied ymny gathonnet s may be secured to the body W t h
a hinge and bolts so that the bonnet may be rotated to
fenance access. |nterior of each
24 boﬁﬁib%%Eﬁ&Lmﬂgtﬁﬁ Myetuare &nﬁan] The ranms may be
aﬂbher pi pe rans (which, when activated, nove to
ge_and surround drill pipe and well tools to sea
@W@“W@ t"?férﬂ@)mglsﬂﬂé@f’ Yans (which, when activated, nove
Hipe or wel |
hhoRGABA0 theIBSHE B&Jd%ﬂ?é?%%ﬁﬂ%ﬁ% \%H(J(a Lpgiepe of ¥
activated, seal the bore like a gate valve). The rans
are typlcally | ocat ed oppo te of each ot her and,
whet her pi pe rans, shear or blind rans, the rams
typically seal against one another proxi mate a center
of the wellbore in order to conpletely seal the
mellbore [0006] The rams are generally constructed of

. L 1 o, o o



bonnets 17. The pistons 22 may reci procate the rans 20

back and forth in the passageways 18 and to open and
w@basaopatkers or wear pads 24 in the faces of PeBIS2088053840

with respect to the surface of pipe 12. Hydraulic

fluid connections (not shown)operate in connection

W th %geningnﬁganber 25 and cl osing chanber 26 to

pORtE ¢ IgAT et iR dEsposqdon 2l hosizonial bereoatopgositeages of the body,

bl o : V, . [ j ' 2
Conﬁ@g{egg&{%ol_%gf gs{sgl#glég@é(r_?adlaﬁﬁtgg q‘glfacnﬁrﬁfédllgig g%t%fﬁ? %.?v%ment to and
r ecfrprothatvesioal bbvien wherit eatietmhaacmBE, contpirzbs BRydR@lic piston

bol ted or .ot herwi se connected to cylinder 19. [0029
e bEeRled R b o Omlo foa s da p T

rABorhstritive QR EH R BL Y RndifD i ko TR a@%%e?ﬁ&gtaﬂ;
by locating conponents of a magnetostrictive sensor
Vil Refvinanent magdnetylispesesyinondbe atiemsti oengikios yxig anfat

nnects, to cylinder .19 shown in.Figure 1. Those )

REETRG §euPsls VER BT aRen mpesing B Sshiing 806 onsgecive an
embpdirration gulse freard nhgidatd, dheredd! 0RGh¥%rBRRIINGRM EednBrates a
any ramtype BOP, but even nore broadly to any device
emphgifehiFtwransendl oo 3opomiegigr & gelgtivenpbs¥ian dither permanrent magnet
cyl | ang sqr .arrangenment according to
enbgggﬁéﬁggqgfscl%sggﬁﬁé$e n. Cylinder head 30 may be

odrnen tledtrimdoydr iin defighdedvicaresd ve iRthel @l e sichangRidutput a

or a&y.ot@eg conpections known in the art. Piston 22,

shoR#F1HH §ltae yam pipck pemesgontiag tq b at leas) ope Ptmvieidt ed

to piston tail 28 having a piston tail bore 32
25 eteeRsitnge BbwoaaskvaMtdraldin Ahtaugh Rk e i

) Nagnet.ZEZenbly' 8Vnay be éoncéntric gﬁ?ﬁﬁgﬁ%§%$F§%ﬁggande

tube is {engindinally magnetized.vi a screws 40, non-nmagnetic screws

in some enbodi nents. A spacer 42, such as an o-ring,

TN S S A -

generate® b eorpEbmagntic feiihabsnd the wigyre enbodi nents, nagnet
assenbly 38 may include three magnets; four magnets in
27 3&Eer enbodi nents; and nore than four_n&ggets in yet )
- JATEBE I HEM SPrey st leun £01 Srhsrsin Wew Bglisad ectumb signal is
created4 t; ] [ ; ) L
o ATy et ol T Gl LR, Beafe o A pe T Adinal
magnetiiedtapgs afdhd wagguedfiler. abl y, piston tail 28 is radially
spaced fromthe wavegui de tube 44 so as not to

iantepfere.with the . movenent of. piston 22 or to cause
8. oo Caliint AP IRE TR Moatialih) O e el
3&iprayal Beergagingl d ynagpacad caraihyddual® WBY eaiife BdBQf a piston

44. | n sel ected enbodi nents, magnets of the magnet
asééﬂbly 38 may be in a plane transverse to wavegui de

- : iti y C L1 ng .el enent . qQr
wg“ ﬁ%ltl ¥ gﬁ%%%séggyﬁ e Jc))A(: a(}{feglet %g@&t Fbe S pt g?aSt one
wavieguatkt nageetdked Bothe fidien wilt e and wavegui de tube 44

be connected to a transducer 46, |ocated external _
PYSER & ﬁ%‘E%UCH‘é%aﬂ@olPC%fFff &}gﬁﬁ e cbisemide deheois sgsFate 4goroidal

Tr aSehae hichP Weiﬂlasfbtﬁrﬂgi%‘g? i@phiablfe 1§85 magnetic
pl acing an 1 nterrogation el CtriBal curren pul’'se on
t heiatd mehvoniersgthedanegituflipeBinahatizad)porBion of deatedguide tube;
et ween i nder head 3Q and draulic cylinder 19,
e rEEme Mt Sl noSRn OF it mdlom dy rveo tsedluced co
seal the connection between communications port 48 and
29.  UThamnsdbses 4Bim [0 IodthdSconfMsae fvias B ré@lin sigPlISERP 2 time
. tail 28 and magnet assenbly 38 axially nove the sane
period tggstgamine phipbocityyftheeranper at i on of the magnetostrictive
sensor di sposed therein, it is possible to determ ne
on a continuous basis the jposition of ram 20. [0036]
Wth regard to operation the magnetostrictive
sensor, nmagnetostriction refers to the ability of sone
nmetal s, such as iron or nickel or iron-nickel alloys,
to expand or contract when placed in a nmagnetic field.

) - o ] - o o o o



non-invasi ve of the hydraulic cylinder cavity, which
may provi de additional advantages. [0053] Further,
werisdoment s di scl osed herein nmay all ow for flePXI/DEL008Y53840
in the conponents of ram bl owout preventers while
providing for consistent construction ofthe ram
owou reventers or exanple, custoners nmpy desire

0. HRprble Clm%rﬁlﬁﬁq CHRsHEdesTByaRa Ak phclpure of the ram.
wi thout instrunmentation. The integrity of the rod

31, CAMEEdd B3l NRtHARhANEN {8 rdh BloWdut ﬁrfe%ﬁter? BIERhARL S ESprising;

by the presence of an internal bore for placing a

semeying axylingeshead preclesangor i s di sposed in the rod,

t.h not_ r.equij I st.rengt.neni ng, or nodification of
rrgﬁé"?gr& pd%%" \{/ﬁlltfﬁ(gﬂﬁaly a?‘hfﬁ Vi ip%gfnr unment at i on.
AdstallingRabplicenteyit pid@artaif @Rl EepBREm bR distoP fad\doBfipR@ink A bore;
instrumentation may be readily interchanged with
dpstpliasra nerdlacement wlindy hengt eefdosvst, e owbldecthent cylinder head
i ns ' . Jhi's manner, parts may be
i nt gé%ﬁg%}éggaﬂbﬁjgfr&g%%??%goé’am bl owout preventers may
etacltiag b ynapnel dsseaiably 0o theglisictetaiinsid unment at i on, and
gﬁstoners will be allotted flexibility in product

PSS WMASBEPSIFEAYe Sinsph&oRs ther Esmachmpif edindprehead enclosure

[ 00t RAPAd IEINERsHACL Q i 'ﬁ%.]f@ay
provi de met hods foﬁ f%sti%%ggﬁg&ﬁ% |torPngé%%%%gﬁg§%§%geﬂw
of plsenghibhongtas phedveintudic, ramipéstedbyecijed@edsi ng and/ or
preventing potential problens or issues during

eratio ereof .. Eor exanpl e, di nents di scl osed
2. BRURhGRot OB PR BRI EREENs R dit R ave Sensor t
indicatk Q@i N gperBRiRidh DMHRS rath /@A fufiY CIRET posHidOsH (NS
di scl osed herein may provide a nmethod for testing and

neasurjng the life cycle and or mai ntenance intervals
33. 6?“%%??%?ﬂf@@ﬁb%héﬁ@%fGém@P?ngéals, packers, | ocking
. . re I .
e
aletreiniogg & postiedrect thovesan wathdhe magndtestfiethenessorssues
bef ore and during operation of the bl owout preventer.
[[Q055],, Addj t.i onal, | enmbodi nent s. di scl ogsed herein. m
4. OaRtaOE Bl g A otrE HaEH O aP A i e e pdbbrim based
upon aft kRSiriigc PREAI AN HRMBEgdckdidiReg6mBhI cal |y establish an
estimated remaining I1fe for rubber conponents.
Further, enbodi nents di scl osed herein may provide
35 diisdrehedobelainmds Heghen mmsisinestonfhBingshe postioref Bopam based
4 ' ; and testing to
uponagg?@?ﬁ?ggiﬁg&%gﬁg§%§%%§ﬂ§¥§%§P§8§%¥ and react so that
el astonmer designs may be inproved. Further,
enbodi nents di scl osed herein may provi de nethods and
apparatus to determ ne when pipe is sheared by a ram
bl owout preventer, thereby affecting pressure
accumul ator requirenents. [0056] Furthernore,
enbodi nents di scl osed herein may be applicable to the
nmovenent of pistons in an annul ar bl owout preventer.
Such enbodi nents may include the use of position
indicators to determ ne replacenent intervals for
wear pl ates and packing units for annul ar bl owout
preventers. Further still, enbodi nents disclosed
herein may be applicable to stack conponents
including, but not Iimted to, well head connectors,
fail safe val ves, pod wedges, diverter |ock down dogs,
and pressure accunul ator bottles. Wile the invention
has been described with respect to a limted nunber of
enbodi nents, those skilled in the art, having benefit
of this disclosure, will appreciate that other
enbodi nents can be devi sed ich do not depart from
the scope of the invention as disclosed herein.
Accordingly, the scope of the invention should be
limted only by the attached cl ai ns. CLAIMS What is



