ANTI - avb6 ANTBODI ES AND USES THEREOF BACKGROUND OF THE
| NVENTION Field of the Invention [0001] The present
wonvenssm is in the fields of cell biology, | prODUSR@MEY26631

and oncol ogy. Specifically, the invention relates to

humani zed anti bodi es that recogni zes avb6 integrins

whi ch conprises a variable region of nonhuman origin

and at least -a portion of an imunogl obulin of human
CATALYIRC RBACTHIVECOMPANENT REDEETIONS VS EENEANIDMETHODS

their preparation, onposi tions

conpri sing then1angbﬁbgﬂﬂiﬂgggﬁﬁEﬁikggtlng vari ous

di seases by adm ni stering humani zed anti-avb6

anti bodi es. The invention also relates to the

identification of differential expression of the

integrin avb6 on %&ﬁfsurfaces of tumor cells and

ti ssues, the use RiQY &k QVWTaIpl\éxpr ession in

determining the netastatic potential of tunor cells,

[0001qN d[HE%ﬁéb@ﬁﬁn@éntMﬁ@l@% kSth@d 'Hélcf SR BB £RAEBHEN éﬁﬂeﬁfremoval
tunor netastasis and for elimnation of residu

systemitaad reaction systamns ansl hethods foytheirgmnua of peactive ednapdngnts from the

vaportes o Bt b e e R i et ystems

and nfeB@AP @ the Vhthigtic Binish a8 ¥f feadrBlel cahonss Foh thE Qhfir phaRR fuel
medi ate cell-cell and cell -extracellular matrix

storagerjfegtedie SRASHICally onugem ang/or duedy Prserbygedusingsihe paighalifonfire and
1oSY%EE ( |ahti, E., J. din. Invest. 57:1-5
exp 0%133‘35%}‘ el YR O, Cell 69 1125 (1992)). These
receptors are conposed of noncoval ently associ at ed

al pha (a) and to give a
variety of he rd§1ner|c protelngﬁhn@ﬁ€®¢ I nct

cel lul ar and adhesive specificities (Al beda, S M,
[0002] atin otdev éstvoi®dredolehtiblBBIN exposion hagirdit fsl faAke(e.g., aircraft

i ated certain.in ins in e regulation of a
foct i RP Y eyt ?)%18’%@ a8 ot WGP HEP) ik neeagoary to reduce
the co@i@é}ﬁﬁh@fi of Fadfidd ¢honk¥ 38 L OBxyddh f-h&be Alel @%ﬂo%} ipd the 1e gas phase

proliferation, apoptosis and dene expressi
that isSnigontaptawith ligyidStel. Bhany- differenicppyqachésdave been tal@anmeafforts to

s R B SR RN S B Bt o
aircrag@@naNsRtib it throagh a@@eﬁ‘ﬁ&ﬁné@sé& Ig-l as sbp@atbe @ fe%%)a sufficient
i

Pl ow, Haas et al. 2000; van der er and Sonnenberg
amoun(fthe 019(&90 39 afocrednds theewyses conesniyaéombsiowrl 084 Bhis reduced
I sse surface
ovepaPhicKL Pl MRkl & dlih Sl FFACRITRG ) e
267(9):5790-5796 (1992)). Wiile the av subunit can
[0003] orAmotheh edetirasidimpelpyad ih theary Avbbley ued ofta medsurd dviing Bdsorption

b b5 8), the b6 subunit n o e
systery i%?@&%ﬂé%&ﬁgxxg P GH R EFISHRTE Y8R A eé‘iﬁ;dﬂﬁtit £35.The
avb6 integrin is known to be a fibronectin-, |atency

[00043S TVéc2 b6 HeN AP bildLsysteR) des@itd i BRS KR aﬁr@c?lﬁfé' @Q)o?aﬁé betup and

surface receptor, interacting wth the extracellular
add sigpificpitlyt terthe gost @ﬁ@mmbasgb@t ih@ @rayiision nfasen bsard inert gas

gener%t?tgégfe% E@g i acﬁ)MrA c&rcfl %%ly,aﬁhere jS a gFegj o tmér%z/ecg 579
methddl® 4& 691 redtiive tOmpéntsqk a|ongé’rpzﬁ1d/d¥?ﬁél \ g&@}j or ﬁ%ilblcmg the
90ﬁé§ﬁi4 10158 (1993)) h the avb6 integrin

USA

levels taeregf; aumrqrihase of fuclskasraentsseifor e than 10 years
ago, the biological significance of avb6, especially
in disease, is still under investigation. The
expression of avb6 is restrilcted to epithelial cells
where it is expressed at relatively lowlevels in
heal thy tissue and significantly upregul ated during
devel opnent, injury, and wound healing (Breuss, J.M
et al, J. H stochem Cytochem 7:1521-1527 (1993);
Breuss, J.M et al, J. Cell Sd. 108:2241-2251 (1995);
Koi vi sto, L. et aI Cel | Adhes Cbnnunlc 7: 245 257
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[0014] Both the 3@ and 8G6 nurine anti bodies were
effective in preventing fibrosis of the kidney and
wouaogy/oog=s0 descri bed in WO 03/100033. Furt her nopeT/ushme/026631
muri ne anti body 3@ was able to effectively inhibit
tumor growmh in a human tunor xenograft nodel,
suggesting the potential role ofavb6 in cancer
pat hol ogy and the effecti bl ockade usi ng
ant i bodi es dir§QP@MUQ¥Yé%%ggﬁfggggfﬁﬁ@@$rdingly, t here
is a need to devel op avb6 anti bodies that are |ess
[0005] 2Nth 2965} Sncle WilHRB BResdtdnddn@ibn, TAdte e p186ided sintpliffe@ systems and
treatnment of diseases involved in the avb6 pathway. .
methodd fohctilsticedlyanduciis the comdshtiatinn eione 9t NiseltHa6EYE CoMpoRgRi(s) in

becone ssipble to.st turall ' . ' o1
e g SO 35 B St L Bt BBRnanA  o wiize
to replieQPREIPIdCOBIGES ehitahnantie myrkbty [Bimghmated dhond eglodiment of

the therapeutic arena, one aimof this nethod Ia%% has

the inviatéon, the vapeuphase Frem telid fawkiie Pased aven arratbytisroef GRersted at

0 [ i - I
oL B3 B T e B B R B
oxidatioh @f &prefutl wpan thisadhaivatisg chastiveadanep onenta irs theigaslpledse.o n

.. of an_i mune responsF can cause a_spectrum of adv?rse .

additiogs EREIOM NG HSAFIGHDL VIPRRGAS G TP S RSP Brrapigies the Venting of
ﬁlel-co%lte{iﬁﬁing@%%&gt@ﬁleta odphi€fapeutic antibody, with

consequent loss o fficacy, to fatal anaphyl axis at

the nost extrene. [0016] One st(ateﬁy to reduce
[0006]i nimemothen wbodimsht ¢fithe prpseridnisatiomahera ard pyowided systpns for

.been to replace the lL.ight and heavy chaj
den G SRS PI BB s BB Bbmponens
(e.g., SXYBBI AT/ uBIUARBrsP b the vhR phag dffacfuslatiragd fank eBivention

donai ns of the foreign antibody intact. The variable )
systemsang¢lude finaelioszase heyag an et andputeh wherdim by geagtign zone provides
cont ORIl L PSS! (RERAE PR O
includerehiesabilitgitod sdphoetheateand or waitardibnt thehaparplesaist ant

domai ns usually bind antigen with the sane affinity

copstant as the nouse .anti body. from whi ch the chineri
10007}, 4 ot SRR RS RO, BT s Ui S ided et forage
systems'TOFNEA R %'v%sdepkclgé!,nﬁf‘airctrif&@ shﬁﬁéaﬁ"ryﬁrgé fl¥miuble MRiids as cargo, and
counterparts. verthel ess, antibodies that preserve
the likepsichefumistonage systanzsieingienpabla of maimtainingghe cericantraonavels of
responses in a substantial fractji ' .
one o BRI ATec R ORGS0 WPRbEEE aE R e BT suicienty
low 1e¥619 k@ addr drix@aticilllly 2R e dedkng it and exgdogdathesfroih Usloreover,
. efforts to obtain variable domajns with nnrﬁghunan
circulatioarand treptad obeRpers aeRtcBIiEsdheFinRaNIzes the venidps of fucl-
. ' i ¢ anti bodi es had been report ed.
cmﬁw@ﬁ%Q@§@§gg?%Q%ﬁgﬁg§ﬁ%ds frequently referred to as
“humani zing," ains to convert the variabl edomai ns of
[0008] Ui stidl anutioss leorbatlingamt bHihd pesentdnvenioncthengraagpionided myethods for
.reconmbi nant | constructiﬁgﬁan antibodgrvariable

domai n ¢
deactipafiientrdHER HRTADESTHRYOR Qirdh TEAAYAE PRY OF TIPSV gomponents
from tAE LAIRPhES FaSubASGHa PRk EURERlioCRBHBASthprise passing at least a
under standi ngs of antibody structure data. First, .
portion af Heblapoiphmes fromctbe fizel storage tankubresish paeacion zopwyhichserves to
.S ence .that are \A i 1 hi '
deactifiip e e e opRpel I e vikh ity BRERLE Bl storage tankc
such as m ce and humans. Second, other conti guous
tracts are not conserved within a species, but even
di ffer even between anti body producing cells w thin
the sane individual. Third, contacts between anti body
and antigen occur principally through the
non-conserved regi ons of the variable domain. Fourth,
the nol ecul ar architecture of antibody variabl e
domains is sufficiently simlar across species that
correspondent am no acid residue positions between
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[0032] In certain enbodi nents, the humani zed
anti bodi es have CDRs derived fromthe nurine 6.3®&
wanbvi7moshso ( ATCC Accessi on No. PTA-3649). [ 0033PCTms2006/026631
rel ated enbodi nents, the present invention also
rel ates to humani zed nonocl onal anti bodi es havi ng
bi ndi ng specificity for avb6 integrins, wherein the
anti bodies co a hea and t ri.ab
Optiong wiietiys magegas gnatese tae ahi ﬁ&m&@%ﬂ &nﬁgﬁﬁfﬁte b8! e vapor
phasehumanized antibodies are derived fromthe humani zati on
‘of the murine 8G5 antibody. In certain enbodi nents,
t he humani zed anti bodi es conprise a heavy chain
whoseconpl ef@ﬁiﬁ' ca ﬁmﬁgmﬁqn@ﬂmwm) 1, 2
and 3 are de |nedbg§ an?no acid residues (i.e., mnth
the exception of sonme conservative variations) 31- 35,
[0009]5OFig6realnd agsghqrwic itlasipasion jof engembgdinED 9D mREtive compgonent

certain enb t he hunanized anti bodi es conpri se
rathQ“FV%W?E@ﬂg g&§ﬂ§g~ U™ 2 and 3 are defined by

am no acid residues 24-38, 54-60 and 93-101,
[0010] €BigeFS 2 Ml ¥herBhticSHGHHdRONOL adothdrenttexiiaem of abexdting odmponent
t he humani zed anti bodi es conprise a heavy chai n whose
reductiongeipw RCIEHIGAS IPRFNP. 2 3 and 4 are defined by
am no acid residues 1-30, 36 49, 67-98 and 116-126,
[0011][ &ﬁfe@ &l the rﬁ&uﬁ@@s’tﬁﬁoh@f y& anbthef 8badiheaNOOMiARRS .
nanize antibodi es conprise a |ight chain whose
compdaRntired®;tiod sgstedmbcaordingad iheadvdnyionn no aci d resi dues
1-23, 39-53, 61-92 and 102-1 11, respectively, of SEQ

[0012]aD{7 d"’ gg,l[s‘g’%tﬁ%he éogrfger%ngggf glgﬁlgg nencit%’?a’lqgt hr%a&%%ir@%fiem
remov@l'@y@fénﬁCAﬂre&‘ﬂlbg 1bwHté atlufbst Heah®ay ols1b aihal @@iasyssisicagabie of

A24G, @&6S, oL, V6SA, R72V and T74K of SEQ
reducmg)thqcoxygen el aickreristel 6% tq lses BamamPRed
anti bodi es conprise at |east one of the follow ng
' ' id #ukP4toni IF ahb¥Rer drSYdiRBR JF ‘i@ib‘ﬁ'véi:bxﬁ t
| [0013%1??’%%5&{5%6@%% fic ol SOEQI DNO 4. [0035] I Honen
reductioar dystem mbmidiigmrthsi,nvblhtmnhurmni zed anti body corrpri ses
a heavy chain version 1 ("HV'") mherein t he heavy
o013l R R e BB SRS b B e R e
with h@ﬁréx@hﬁlgﬁ{g&%agmcamdt olhyRERRE, ant i body conpri ses
heavy chain version ("HV2"") wherein the heavy
hai n consists of am no acid _substitutions MS3I

V68
(00157 Bigusma israpilugfatiopof pre Mebodimentofactaialysh canpBiis Bt £0f the

A eNGGhai n version
reduc%(n’(qw%%mﬁlgr el n(kg?%§é ﬁﬁl% |e§erl§on5| tsglg of am no
acid substitutions V68A, R72V and T74K of SEQ I D NO
[0016B. Fiip38]s dmillostratminof e whatiishehe bavinge ghadnent dewsaty according to
ant j body, conprises a light chain version 1 ("LVI'")
ﬂwrﬂﬁﬁg}%WWYFW@ | i ght chain consists of amno acid
substitutions ElI D, L46F and Y49K of SEQ ID NO 4. In
[0o1 71: e !F!gﬁréb EATRAUOBEIN strate! tho dibFRTh&RsoPNE 9 uliimingSatemal fins
| ight chain version 2 ("LV2"') wherein the |ight
ﬁnﬁb&H@rQW%E@QW§t@ﬁ@Vﬁanino aci d substitution L46F andY49K
of SEQID NO 4. In certain enbodinents, the humani zed
Ntk | .
[001 S\i/ivh tg}%g% Y? %gﬁ%&iﬁklﬁl?sﬂhﬁsgﬂla%eg E%ﬁés: %Hg{{)gdlo%fl% r?l?% (c);%tg Cyslta‘}(l%e c))ntemplated
for uss itbthe iprattice nf fﬁé@)lf’eselﬁt iBEQtion Rgurell 04 (037wl af anentbaidiment of a
enbodi nents, the humani zed anti bodi es have CDRs
derived fromthe nurine 6.8G antibody. In certain
enbodi ments, the humani zed gnti bodi es can conpete for
binding to avb6 with nmurine 8G5 anti body. [0038] The
present invention also enbraces humani zed anti bodi es
that bind to the sane epitope as any of the
above-descri bed anti bodi es. [0039] The present
i nvention al so enbraces humani zed anti bodi es produced
by a reconbinant vector conpr|3|ng a nucl eic acid

. Y T L I



invention include, but are not limted to, cytotoxic

agents (e.g., cisplatin, carboplatin, oxaliplatin,

woaal7iongrsel , mel phal an, doxorubi ci n, met hot r exRCEUSB006/026631
fluorouracil, etoposide, mechl oretham ne,

cycl ophospham de, bl eomycin, a calicheamcin, a

mayt ansi ne, a trichothene, CCl1065, diphtheria A chain,

Pseudonpnas aer ugi ngsa e oxin A chain, tici
catalyst fuherhaviggrexiprpal (%ﬁ‘é'i IZUFf (iR 518V 1Y OF & ﬁrpbgqlilaﬁgg gfgér ﬁtﬂys‘c tube
havingSrSHfetd8 S5 Fhich PEtRI Bied Wil b Pt PFRUAS TG isPHiEwlogas

ameri cana proteins,” nonordi ca charantia inhibitors,
embodimentiof 2 catadytst tube hayiag haihi extashdlifinis aad as interhilsione wdiich may be

el.oni mtogellin, restrictocin, phenonycin,
Come£§%gHﬁﬁgﬂ$'tricothecenes, ri bonucl eases and

deoxyri bonucl eases), radioi sotopes (such as 211At5 131
[0019] Ri2bde 1199 ¥.vidhB6Ren erhB&RRentlcTITBACtRE 2BinpoidP redmntion system

radi oactive isotopes of Lu) and prodrug-activating
accorditieipripe preseit Hvantie-kal i ne phosphat ase, aryl sul f at ase,

cytosi ne deam nase, proteases,

D_ r 1 -y 1 .
100201 B L Y B S bod R BN it QL ghpMkeducton
systencaucbaiimg @rthogresantisventible one or nore avb6

integrin-binding ligands are adm nistered to the

R e R R e e S e A

featuriﬁﬁ RGapoRAtRE dobLiRs Actoftng ioBe Pes@itnwhtionr nore
phar maceutically acceptable carriers or excipients.
ne or nmore avb6 integrin-binding |igands and/or

The o

[0022nEBigsre Hbis@ iers ofae BnPPERICN L rAFOLITY WEHE TeBAAL SKSFY t he
I r ' i.nhi ndi i gands can be

cmﬁﬁ%@%&ﬁﬁ?ﬁgfgaﬁ¥gﬁ?ﬁgggg?#gﬁéﬁgbﬂgﬁﬁkghitable node of

adm ni stering pharnmaceuti cal conpositions, including
[0023puFiguot 19 isr wiew of en emhbdiangnt off astatalyst duhe qoateontlged for use in the

.adqiﬁistra Lon (including, for exanple, injection via
practice pTthe PLesid SX°BYO% i nt r avenous, intraarterial,

i ntraperitoneal, or subcutaneous route), intracrania

admopi stratjion, t 1.0] '

" RELATL RSO cp PN OR g Lkl 2mpopmaens

adm nistration. [0055] In additional enbodinents, the

resent jnventjon provides methods of di.aghosing or .

0024 4 ErsePifanee ‘3143 APCIMRRSHAIOVERRAY, HETCFC RERH _ye‘ieﬂlg i, reducing
the cohfdtratiSn G5 Ar'rﬁ@rle%&ﬁv@&&%%&r%ﬁt@)q}&ﬂ th V4ot Mease of a fuel

carcinoma, and/or that Is nore I'ikely to respond to
storage tadkt(men tbyweadiivatibn ghihd redotive pomplmnentis)chereim), winerein said fuel

subuni ts of .inteqgri b6. Sui.tabl e such. methods.nmay,
storacg S bvidegrlhie? K RomEta. Rt TR apa affblr retum
of vapoR et O UmveRlidi@)stedds dohipside sanpl e conprising a tunor

or a portion thereof, and a noncancerous epitheli al

ti ssue sanple; (b) contacting the tissue sanples with

0D e Rfio b, WheRnHshid Ratid e pt@i@RQoRNIHBRY fiiHRUP dbStivate

of integrin avb6; and (c) determ ning the |evel of

expr essdidene br notegadtiveaphonentfshwhen seniectedibgrasgth,

wherein an increase in the |evel of expression of

integrin avb in the cancerous tissue sanple relative

t en irffiet tb esidIreastion xprasia Fluah cahminiceiyor withsovapar siaee of said fuel

noncancer ou issue s | e. 1 ndicates . the esence in
t he paﬁpgﬁ?% .Qagg? ?ﬁﬁﬁﬁh?ﬁgﬁ?wﬁgytﬂ%%aﬁ i ncreased
|'i kel i hood of progressing froman in situ or

noni nvasive form to an invasive, netastatic form
and/or (b) is nore likely tq respond to treatnment with
one or nore of the above-referenced treatnent mnethods
that relies upon the binding of an avb6- binding
ligand, particularly an avb6-binding |ligand that is
conjugated to or that is adnministered in conjunction
with one or nore cytotoxic conmpounds oragents such as
those descri bed above. Such nethods are suitable for




human growt h hor none pol yadenyl ati on sequence. The

dhfr expression cassette contains the SV40 early
wonraTwoeno and SV40 pol yadenyl ati on sequence. [ 808A]52006/026631

Figure 11 is a schematic representation of the plasmd

map of pKJIS196 and agl ycosyl 3& version 3 heavy chain

sequence This plasm d contains the aglycosyl - 3G9

versi dhfr

CBh G S S dhafet e o Y o Hdop M e 3 s Baege of said

substi fid] ktorhgh Rak xabﬂienﬁliaeeftae el btalepd talycosyl ati on
site in the heavy chain constant region. [0070] Figure

12 displays the results of assenbly and expressign of

[0025},, Asagpddyareaeptzed &y dhpsg o slgH 4n %he@ﬁfs therg arg atvarptyrod eastve

complyihRta i 5% infy U301 08 B fRhnoll (5 rolR 2 LB Eion 0 when

in conEicgwith f@elgnuwhradjetgudlp (Din@reaetma:fcmﬁtpunem csn&mlabexbfor treatment in

Wld H3/ L5 d H3/

accordga T A TEE HEPIAT 1 00 esto  Ais) &b S apicy L Contemplated

for tre‘éﬁl"i’éfﬁ fr?&fc@ﬂiah&g Rtk ﬁ@éehﬁmkf&tﬁ)%rfﬁé}ﬁa{lg@ﬁ%luﬁg fhed VBRr, as well as
assenb y and secretion of hunmani ze fromthese

a van@e lof gddiBeestanflor imypwitidse8Bnanty adsodited tfwreméq uét Iﬂalsilcular

advan a§e 8%3%%%?1{1 1g\ez {oglﬁslteageﬁqt%plcg%gm C]&‘é‘gf‘t%}l t o% vapors

as conté@Msihied OEredVREniBYXARE BESYeRling OAf]-B6RATIng vap6R rt& ﬁierhtmosphere
human carci nomas that have netastasized to either

thereblyyagueingoibe epyireunentiad anpabpaused by ity kg ofisych mederials
fromthe indicated primary tunor sites. [0072] Figure
4 N
o026f £ seafiof TS A PEAAN,SHANEANLE, AR Liftioraion of
pressdmm withirncthe tvesmel'mendmg oh&hetheetha yessel Bedpdsedno sube or super-
di cat e indi cated

r [ sit e t
atmosy §116:50, 1 ﬁ% g‘mgg) eﬁﬁr@kﬂ? to argvidg asopgr o wpake-up gas

to equfbrRR PtRehE Rﬁ&ﬁ@ﬂﬁ%yﬁ’t@ﬁ' lﬁ)Bh @Qp&sh?e th @Y afin Qph&¥P&nditions.
expression (dark aréas) observed in primary

Alterr@hudmmn@(p@wetqm atonespleric cppditiomsnit m&A)e desivable to allow

hed d 15D 007
ventinRY SR esuel RE RS s B S B mc PPl aBRC hinahh o febggmt of
an airérBR, preysates vafhiRwethieid, e&mm&g fudpgtbrags easls ahgeihvagdy ity

human br east tunor sanpl es g 16A: expression in

signifisenthiar i theipase of dersret, for sxatpple; B may W dRsitabl taisupplement the gas

conteli Y B 1] @oﬁ{/éré'lﬂ? Qlﬂ)@asceﬁf an]at ﬁ%%@ﬁé &dlirtable to reheve
prinmary tunor sanpl’e from pati asive breast

excesCpressunDomthe [f@él%ﬁjrag%l Gused. Optiomally, makmap ighe(opfvented vapors) will

hot aphs pi the |l evel s of avbe
be Su'ﬁ d@@éﬁ%ﬁl e Ikmsfieéi B BB OTORPETERF IS FPRSNGH(S)
therei “ﬁﬁ%%ﬁ%?ﬂ%l%?‘%ﬁ%??ﬂ?ﬁ% BERATY) & DY GHEL thesafety hasards
assoc1§tegszv1tmthAathuc1eo¢pmfesttsmmalr mipthersgstgmt omtbe vesing afsapors to the
omthree different patients. Figs. 17D 17F:
annm@§ Pession in matched | ynph node netastases fromthese
same three patients. Figs. 17G17H expression in

[0027] O Mikeshti PR Bt @ ingy bptssiiadly Bbtanfefled 4sulbdeQod sykfaths. As
three patients, [0076] Flgyre 18 is_a conposite of

employgd h@fmrb thedeam h@b%féép@n i 16Epre 19dhe Bagbihgt e vapesdaving been treated
to dea@ffﬁt@ﬁﬁ:'r@ g@g @?&P@Ige%?ss&let%ﬁlslg L% eh 'Po tf&a%%r ger%lsgeﬁ r%her than
I mary an atic pancreatic enocarc
being lveunmd sltfig rbefinderseioklf ksvesver pbzttlu@srehaon Blogad 1088 Aystéis still
expression in primry tunor sanples fromfive
different patients, three with tunors characterized as
adenosquanous (Figs. 18A-18€¢), and two with tunors
characterized as poorly differentiated (Figs.
18D-18E). Figs. 18F-18J: expression in matched |ynph
node netastases fromthesesane five patients. Figs.
18K- 18L: expression in normal pancreatic tissue
obtained fromtwo of the five patients. [0077] Figure
19 dennnstrates the ablllty of an antl-avb6 nonocl ona
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were stained with Masson's trichrome. Representative

| ungs are shown; overall, 21/23 Itgb+/+ m ce had
wevh@ag73bi br osi s, whereas none of 17 1t gb-I|m eeThiaeno6/026631

fibrosis. [00103] Figure 45 is a bar graph

denonstrating that Itgb-Imce are protected from

radi ati on-induced lung fibrosis, as neasured by

hydr oxyprol i ne, Col |l agen _ co t .of irradiated |t
conteniit e pesen Pt e TIge GHONPLICE AT ot Phs 35 edtiffiraidn of
pressufé'}hérﬁﬁ‘ld i‘éi‘ﬁcﬁgl J)f \QQH \'faﬂoi" BOSthaNbnRfonkiits AbrsH 8, MAdhe like. The

uni rradi at ed b-/- "lTungs (p<0.03 versus i r'radi at ed
reactlohlngel-¢onteml;t]5teé f@mseezatm ryacsiep pf tHe@oasen) inFergignean be penfigured

h de nstrating that the absen
ina vapﬁtt é{f %Yaﬁ(g ?acéyp]il é%t?e TRy OqroRyise aafvegse(f ?or?f];mﬂlg c%talyst
whereih'shAQafly<P it re@ti‘% F‘)ﬁtl'pd‘ald $rilvr/mora B@hciﬂ/@&mﬁpoﬂéht(g wisshecontacted
irradiated with 14 Gy. Survival curves for_the two

therewith snger stable pomﬂmwf I8 Sefme ﬁmbaqlimepw( i vesse} bgs.gn inlekendand an
i
outlet %cg ?1&4 (r‘%t%ly%t L‘I%é ?I i o\%&’l}g ﬁlrn% hbﬁt e §§S‘Z§EL 21(1 r%ﬁléagﬁ Ptehgé er\rllbo%lments
the cat@lsBt contntibareindiehdeRran tigointet elhd t@b‘.hb Butdstend bf thedressel. 26
weeks post irradiation Lung fibrosis is prevented in

oo o o PR, 38Rk, (PR SRE n
such a b;(}g%‘?:ﬁeﬁ%?v B, fah@ "tl%gl'ﬂé Hﬁ& YeRBntifgy Qorﬁrdﬁ&’i\‘&sp%@él R.e2Bpkcies

gro 1-my/ kg group had significantl ty
that ark etﬂstafntlbﬂyomeﬂ lmldamthc oonditdns. to hichitbeyrepelegpessd. Soifeisbly,

rece had | ess fibrosis but the
deac“\':ﬁg:‘fsé’re‘élﬁ% nPP%iﬁHBJE%}l?-m di d not reach significance.

[00106] Figure 48 is a scatter plot depicting |ung
[0029] | Oh@BsE CIRREIPILEE RV Dsd I b braﬂh@eﬁof(tﬁéipfelsént (imd:nm)m: mclude

nori bund m ce, and m ce found dead, {)om 20 to
optionglwRuppeEed metal a@ralé{ﬂs(;ﬂlfh poder Yiample agbledpityis (ee T@@BWm

r I Fi
palladf.F::% %‘3{}{\7\%@4@50 g.Erﬁ? li e@lloﬁs ?1 Elr > it %‘?I\}’\l'g%}_ls hﬁ:\fbﬂ ®xiHés, rare
earth cﬁc.l(ﬁesnmtf@s,gdadmﬁesa an:izycnms; angdl the tike) ps wEHes mm’gltésg)f aftptwo or more
/ q ol uble TGFb receptor L{EF d1

thereof iy BTy (e TGS PR Sh HE GG B olying Aps pr more

reactal'ﬁ% g BLBIAR thitedald #Hay FHARIL R ﬁ%ﬂa[kgtr%lmcﬁﬁhlatals metal oxides (e.g.,

fferential countS fromm ce receivi ng , sol ubl e
trans1ﬁlE@FrhEtabch1d@rﬂuplm bs ROk ALaMe®k pind peravskite®, snskiks lise.gs well as

. irradia 00108] Figure 50 is a |line graph
me“ﬁéﬂ@ﬁ gWﬂﬂak? at 14-Gy irradiated nice receiving EP
3@ antibody injections had simlar survival to,
[0030F O Wata®ft. mabeiik V@iterﬁphtéﬂ&bﬁuéb&&reme frfag)ropamamy tal dupported ona

groups as a conposite anal SIS C = contr
Vanety)o@matega]gn@wk gg?q cxamples pgla g‘oqupport% 31;@]\@ ed cpghey, car lo)on black,
P QSI%Q%Q e Bled rt

and tha (rflgtghalsghéell %s?}mr}](gﬂ% \!ﬁgl)e]pf g ndgﬂé(géér e X_;%?dsﬁel 3 1?111 Yed as suppo
materiatsg aitted alvint lor ﬁﬁ‘bnﬁ‘tﬂma’cﬁm ég., sﬂlca,mlmgfnhggﬂwaedkin}nasmagnesm

Separate resul.ts .for 1 ce .found .
titaniog ot FTGH s e A e s B R D st £ pregp s siice-
Chrongﬁnoglhgazuﬁgﬁﬁkéld @Bdei ce found dead/ noribund are

Significantly increased fibrosis is present in

controls as conpared to all antibody groups_ (p<0.05

[0031} o Wlxdnl cagidgisstrepgmenfof cmtwew@ylpor{eotnag}lpwgdj Bgvigo vagety of

r.aph.de

suitabfi Gou B A4 R e oy i DR e FOUAN by fReni (o)
or 32 weeks post |rrad|at|on 33 doses of 3, 6 and 10
nmg/ kg result in significantly increased percentages of
bot h neutrophils and | ynphogytes (p<0.05 for al
conparisons).[00111] Figure 53 is a series of
phot om crographs depicting the Appearance of BAL cells
in control versus 3 treated mce. Normal alveol ar
macr ophages are seen in control cytospin. BAL cells
frommce treated with 1 ng/kg 3@ are simlar to
controls At a dose of 3 ng/kg, nuner ous Iarge foany




val ue, the term "about" neans a val ue of 10% of the

stated value (e.g., "about 50C' enconpasses a range of
woenp@ogtsar es from 450C to 550C, inclusive; si RCTAISkops/026631

"about 100 mM' enconpasses a range of concentrations

from90 nMto 110 mM inclusive). [00133] Ant agoni st :

As used herein, the term' antagoni st" refers to a

are co&?ﬁg@;ﬁ & gf(?ry&%%r @SE%B‘F c % e ctoglf)aﬁteqlg]ﬁﬁeafa;?%r ;?kﬁée materials with

catalyt &!08npaknAO B BF rRipY D AALSAL uftd f5fus 1200°ChPr&éBBy preferred
i ntegri hina cell, tissue or organi sm Antagoni sts,

tempankiurds conipmipéatéd @anstsha‘rmn rangedionmalyout 407 up s atwwe K00°C. Even
effects in a variety of ways, includ but not
more prefrredAre ERSHFBICS FLiia ﬁﬁoraﬁbwﬁewofq? aagmabqw 350%di ng
to avb6 on the cell surface; interacting with avb6 in
uG
(0032 4 Beiffte BuloP of 4Py JPADALA B Iprp iy i Blvention system
can opmcgmﬂgd $yrterr nolinpgsd oteaperature mndlugltczr Enptifoaaliy ttheotealperature

e.in._cell surfac vb6 at th |nte N
modufZ 38 b 3 et e BifeEt o0 G ek TS P B BaRe it The heat
exchah 8O BRI & dptionSIRPinBIuae a %idlid dﬁ*e&’fbnﬁa@ dic @i‘)u@flally, heat exchange

substantial ly reduced affinity and/or efficiency);
can bg mmpﬂigheﬁl prerepeiatiye @cmlhneh dhg éea(tequangﬁmné)aslemitlnned ina

. nalln exes rease in .
variety B Ra Bfin MR RSP TR S5 e DBl <FRRBap bep pepsogiated
with tBY BRaB¥{IoRESHIAS veREE o the fhe@t%xbﬁangbﬂ &RURDoBiti0AEDAHSAM or

such that the binding of other |i gands or the

downﬁffﬁ?éﬂ @P’@dh% eatalystqatainingiviessel; exthe hedt exchyasersmypbmintegrated with
the ca] Gt 0 the avb6 on the cell, is reduced,

su stantlally reduced or conpletely |nh|b|ted and

ot her mechani sns by which antagoni sts may carry out
[0033] héWhemibie itampdragj;e mhdltlatmt isIpobigiof@hupsiraam tof thehmtalyst containing

vesse]gilttlfs E%%er Iylus%@ &?tﬁgﬁhg\ﬁ{ ig&ﬂ?;ag} ﬁg% Inlﬁg Sek ge}eog When
the tefipBlahi@é nildila€drys ﬁos‘it%tféﬂ %%étré&ﬁp@ftﬁé Bathige: dHRtRkidg (s, it is

, an avb6-binding ligand) that it antagonizes (e.g. ,
preferably used Hg@du@tthﬁﬁ%ynmeataremi thes ‘rapox/emtmguthe cataagheomammg vessel.

Qni st
Wi oec o B 4B ke s FR- R el g, i can e
used ﬁohﬁaﬁ d@rcov]l the vemdtion eéﬁéﬁ ast &cb&hs&@l 1ovidacbadiiomuithina tror
be coval ent, e. chem cally coupling, or
catalyg B 1EH RN Oh PXY@nngth ﬁl@hveaoraﬁheﬁlacd@asﬁgatlrww R 6@mponents
ent bonds can
(5. RSOSSNSOy B G afRURLET,

t hi oester, thioether, urethane, anlde am ne, peptide,
[0034] mﬁdwmdﬁiyfd maetipotis foﬂy@iﬂtiag irebetive emhmreﬁtsliﬁ accobdnmds with the present
. gar %h hor us bonds t.he like. The te
inven g iR R Pl gia ool 4R 0 Y Rioes B Ffiges GEHcagwave energy
sufficicnPtrdQbtivate S@Dba Bbre rdffive @Bﬁlﬁ&l’ﬂﬁ@ts wﬁ&péo%@]cted therewith.

Conj ugat e/ conj ugati on: As used herein,” "conjugate

refers to the product of covalent att achment of a

[0035ilm ifest et arother al@ﬂ@ﬁ@ﬁn@modcfer trepding |r@a§tlﬁmomp@eatﬂ in gegetidance
with t%lgl gfesgﬁt nl‘i’!ﬁeﬁg?ré,aa;%%tleg nZJ%B% cqtl I?l ? LA S %ﬂ ?Iﬁén?e%dysoﬁrrce of

plasnﬂamnatgylsofﬁodﬁnt & ¢anfivgatead ase &ahbfwéadtlﬁe hbmpﬁlﬁ@‘v@spw}ien
ence, Any nmethod normally used by those skilled in
Conmﬁﬁ€ﬂ§F?“8¥ conj ugation of chemicals or radioi sotopes
to biologically active materials, such as proteins or
pol ypepti des (i ncluding antibodies) can be used in the
present invention. [00136] B sease, disorder,
condition: As used herein, the terns "di sease" or
"di sorder" refer to any adverse condition of a human
or animal including tunors, cancer, allergies,
addi ction, autoinmunity, infection, poisoning or
i mpai rment of optimal nmental or bodily function.
"Conditions' as used hereln |ncludes dlseases and

o o Y o - o




human framework regi ons can be changed to residues at

the correspondi ng positions in the nurine antibody so
waotmopneser ve the binding affinity of the huramiuseme6/026631

anti body to the antigen. This change is sonetines

call ed "back nutation.” Humani zed anti bodi es general ly

are less likely to elicit an imune response in humans

as_conpared to chineric h n anti hodi es becaus he
(00361 GPPITR B R EATHOB GHEPHS PRBI A GEFDRG fIGHBATESor Detween the

EDane 8 borot R BrevehthiAg HobdilifiRdd dagnbiubteon to
fhdsuﬁg n|z§%§gﬁ%%%%§¥e% of theséresen?%anéﬁtion are .
commBste bavkdo it fuel goragdiank.e AliERadvelgdhd cactidorms cen badesigned
Nat ure 32 :52%:52%. 1986); Riechmann et al., Nature
Soashgnggygpg%#mp 190ver hoeyen et al., Science 239:
1534- 1536 (1988); Queen et al., Proc. Nat. Acad. ScL
[0037]YSAd B foddd 0380ral BBires WhiSh nRst R thcl@ddBia, idvdtionBgstems include
Olandi et al., Proc. Natl. Acad. Sd. USA 86; 3833
one or (Y8 9¥ yEenisensers eibitdyinas beposiliqned ppgiFFagtang/e downstream from the
il 268L RO f 1 118t SdAFonfBH 4ok B tifStuel
reaction S8t S f1 Sy IR B BAFRLPFARUB MR SR op B b TRl
storagdank hadaition§iBRs fesdbaclalobp wauld driprdvaded sosasae hdjestaltie esntacting
_follows. The ¢cDNAs encodi ng heavy and |ight, chai.n
conditipgs PaBIThe BTRETLFE ZeecS A BRATE P TISAYETH ng deestedpgtore andlor
es of the variable domains, including the
aﬂﬁrﬂggégﬁggggﬂﬁeternined by sequenci ng. The DNAs encodi ng
the CDRs are transferred to the corresponding regions .
[0038]of Asusedriereinrthe ooy ‘uhstaam oreferd ighan ebdnegnt inva flpwisckeme which is

omai.n coding sequence.hy site directed '

tocated Y R BoBoA S aREo R U oA TyeracL BEb s BgRRRL T tom
“downd@&dni e Oty AteléBet-in adlow dcBEmEwHicine 1dthrxd afle) a adference point

added. The hunmani zed heavy and |ight chain genes are
or refeggiceglspwsted i n manmal i an host cells (e.g., CHO or NSO

cells) to produce soluble humani zed antibody. To
[0039]f Ofd deb i S ¥ildBeS 6211 VAR O L<Rim A1) b ROThGRde 4 fluias

of ten desirable to proéuce such Humani zed anti bodies
purifidatiobinorekcapted coretrmivaiwater tiven tetticted yire tor esanplg, the fluid

il B BN E o STSIER TR, 08188 o
belowgﬁ@&’ew Boidlt, therbb3 fafa%zﬁiﬂ% rom&val 06 38) excESOFA8]. 1At fairticRi$ar

lirect transfer of CDRS to a human framework |eads to
embodimients thedtuid pwiiGeatiob inpuiutrymay frickidey poesselgs wikg iserion module.

anti.bady. . This is.because jn_ so ti [ SRR
i o SRl BB GRU5 PRHRR ) ARG e
may bk PiRi@E o Wahéfet e fRRRSomMHe fidurifichtienaedilbe txeilad to the

~antigen binding affinity of the antibody, hi such
reactiqrezaas, The fiistiptifisetion moulgimayche lneaterdivpsireany o gownstream from
n - r -

L

antigen-binding activity of the cognate anti body. _
[0040] 0A%k418¢d Hdreingémeifebtiaypnddohrifingtakientp the cémeonal dtoomuid of

one or%@a%?c%%oig%ﬁt%? ’?]ae;a r_refrrio‘yglg%lgg/ S%)z_?rrtllcli g@%]%%norﬁé g\%leéired level and
may if3udBeR0¢8 03 dakPRhe ordilit MBoARHE. 7861 (Protei n Design

Labs Inc.) describe an approach that involves two key
steps. First, the human vari able framework regions are

[0041F héz epe Bybedimgut the syptamyssalseinchide predirqplagosiline adapted to
uence: h I . ' reaql f ramewor k of

wans G BUETOE T Pl i MGG SBRL oL AR £ Py
structure of the nurine variable region is nodel ed by
conputer in order to visualigze framework am no acid
residues that are likely to interact with the nurine
CDRs, and these nmurine amno acid residues are then
superi nposed on the honol ogous human franmewor k.
[ 00150] Under this two-step approach, there are
several criteria for designing humani zed anti bodi es.
The first criterion is to use as the human acceptor

T o o,




309 Ala Lys Thr Lys Pro Arg Gu Qu Gn Tyr G n Ser

Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu Hs Gn
wom7ngr3beu 2271 AAT GGEC AAG GAG TAC AAG TCC AAGUSIIB6/026631

TCC AAC AAA GCC CTC CCA GCC CCC ATC GAG AAA ACC ATC

TCC AAA GCC AAA GGG CAG 337 ABn Gy Lys Gu Tyr Lys

C,ys Lys Val Ser Asn Lys Ala Leu Pro Al a Pro lie Glu

(ﬂﬁﬁj@%ﬁ‘gﬁﬁ > oMo Yol \a ahice CTG GTC AAA 365
vapon%ﬁql ro GInIVaI Tyr Thr Leu Pro Pro Ser Arg

ABp Glu Leu Thr LyB Asn G n Val Ser Leu Thr Cys Leu

e A R R T

systerrAGs? I8E3AGEEG GAGIVE GnpBerGidepelue vEpor iBtwma Bet storage vessel as fuel
) Al a Vlegﬁ %{3 Gu Ser Asn Q.y G n Pro Gu Asn Asn
is wit ebog SEHEMYSPIPRSF: 2523 GAC TCC GAC GGC
TCC TTC TTC CTC TAC AGC AAG CTC ACC GIG GAC AAG AGC
AGG TGG CAG CAG GGG . AAC .GT TTC TCA TGC TCC 421 Asp
Sereaglign 79ng basgpe phdlghand|oufletry r ser Lys Leu Thr Val
Asp Lys Ser Arg Trp An A@n Gy Asn Val Phe Ser Cys
Ser 2607 GTG ATG CAT GAG GCT. CTG CAC AAC CAC TA(
O AR A TEITTBe S LT iS00 o picgian Wik T et of
Gu A n Hs Tyr Thr A n Lys Ser Leu Ser
Leu Sel?le gdlétlglgo 00163] Simlar approaches were used
in the design of the humani zed 8G5 antibody (Exanple

7
o] SbE R oRin o388 oF AU, P g e P Raton
ver si owith ¢ ialenbfighid teactimsionbamid nut ati ons and t he
third version containing the fewest (the nost

"humani zed") (Exanple 5). [00164] SEQ ID NO 75 (hu8&
veptionally 1 filtegbdndefst,Wherein when the filter/condenser is present, the

DI VL TQSPATL SL SPGERATI. SCRASQSVST SSYSYMYW
RFL| KYJRaM i msrone 1A B eestypppicete %@LE%P%E%%&FOM%W

PFTF%%M@oﬁlét%?ﬁeﬁlﬁwﬁgﬁhén@eﬂ\i‘gn A%id (CBHBR4E6R Mt tBe fuel

El VLT(EBAEESbéﬁE’GERATLSCRAS@VSTSSYSYIWVWQQ(PGQAP

RFLI KYASNLESG PARFSGSGSGIDFTLTI SSLEPEDFAVYYCOHNEI
PFTFGGGTKVEI K [001 66] SEO ID NO 77 (hu8& version 3

| ixfylfeircdadd repction zone operates under conditions suitable to remove or reduce the

EGVLTQSPATLSL SPGERATLS SQSVSTSSYSY!
RLLI K\%@NE’@S@ GEIQF%%%C% fg E%%%ﬁ{ﬁwh in the
PFTF %5 ol @R vBYdr, 2R Gs LPIN@ corBndniesBiER wilrthé Qi diorage

heavy al n)

QVQLVOBGAEIVKKPGASVKVSCKGSSYTFTDYAMHWRLAPGQGLE

W GVI STYYGNTNYNQKFKGRATMI'VDKSI STAYMELSRLRSDDTAV

YYCARGG. RRGDRPSL QYAMDYWGEQGTLVTVSS[ 00168] SEO 1D NGO, 79
[0044] hlB &6:ovdanse with 2 shifl funtharhaspacy of the present invention, there are prov1ded

s B S PN e i

iV A ek RRGRIRES A8 AN Y WAL SIS ab 8068 ]t ¢ Bd¥Othereof i
react180 (hu8G6 vérsion 3 heavy chai n) b Srépok B Sreon s

withdQvaLthsGamYKKPEABVKS BIESGYIDEFEY AVHWRQAPGQGL
EWWGVI STYYGNTNYNQKFKGRATMIVDKSI STAYMEL SRLRSDDTA
VYYCARGGEL RRGDRPSL QYAMDYWEQGTLVTVSS Ot her Moi eti es
[ 80dartipn Asnadeyorg dvadlet and outtdher det ai | her ei nbel ow,
t he humani zed nonocl onal anti bodi es of this invention
may further conprise other noieties to effect the
desired functions. For instance, the humanized
anti bodies may include a toxin noiety (e.g., tetanus
toxoid or ricin) or a radionuclide (e.g., 111 In or
90Y) for killing of cells targeted by the antibodies
(see, e.g., U S Patent 6,307,026). The humani zed
anti bodi es may conprise a noiety (e.g., biotin,
fluorescent noieties, radioactive noieties, histidine
tag or other peptlde tags) for easy |solat|on or

1 . oa —— 1 o o g, [T L e



exanple a sterile injectabl e aqueous or ol eagi nous
suspensi on. This suspension may be fornul ated

weaeewrdsrsg to techni qgues known in the art usi ngCT/US2006/026631
sui tabl e di spersing, wetting, and suspendi ng agents.
[00189] The pharnmaceutical conpositions of this
i nvention nay be given orally, topically,
|ntrave cut aneopsly,. . . . .
Sttt e e o R BT P 4 somPapiedfian i iy inet of
intra- tﬁg}éa@gb@%ﬂ@ intra-synovially, intrastemall y,
intrathecally, intrahepatically, or intracranially as
desired, or just locally at sites of inflammtion or
t é‘gﬂﬁcél;fcf&élma Eﬁh %vh@féﬁ{ RRGEHEE 6Afuet PAFRPH ihifRAS chmbufication
I nvention nay al so be adm ni stered by inhal ation
t hr ougwith He inkseobdaid eaefion zonacind| i zer, a dry powder
i nhal er or a netered dose inhaler. [00190] The dosage
and dose rate of the antibodies of this invention
efiitmonlly e fiitor/pmdduses whseein @dicn dib @idrsondenagn i presprdnitie

on a variety of such as t nat ure. of .th

i s oas@oetErizste iRt Son@UEita b pRIbEFL By fifeondenser
goal ofndtthe okl AF ERMiltericbRicnpeas fl Tuip BamiRaRIAtibE Mith the fuel
conposition used, and the judgnent of the treating
phyS|c$@%86Dﬁ§@ge | evel s of between about 0.001 and

about 100 ng/ kg body wei ght per day, for exanple

bet ween about 0.1 and about 50 ng/ kg body m5|ght(f
dalsreinfsaidgacitonizpge pmﬁctea cepditigusrapsabid taremays of igducethe

| nstang encenatrg'flt%%qtolf %o en 1n tﬁehs%ufc% g?}rlvaﬂ—:n\a@g% &gteg t}tﬁevvlth in the

adni ni ST6Fe ween

my/ kg presbncwer gl aay, \ﬂlﬁ&i‘elﬁbl‘i&hfeaélﬂ)nwﬁlkgs iadhyd communication

wei ght/day, e.g., ranging between about 0.1 ng/kg body

wei ghtWHh)T/he faglsterBsevessd- ny/ kg body wei ght/day, and at

intervals of every one to fourteen days. |In another

enbodi nent, the antibody is adm nistered at a dose of
[0045] hByaccordangegwith iyefapgthse @gvevtafglm DPrigkraih inyephio, ghege aig provided

1.
foclsfleh AT AP B tonct i YR Sl AR s,
ng/ kg body wei ght when adn1n|stered i ntravenously. In
one e
adni n :Tg?u gtgpagﬁ tﬁ& }%Q n&qa?&)ﬁ?l%pﬂg? ?é\?/fé(g‘}tag O¢ {fag)olr g1é>reafrom, and an
pl asma Ievehﬂ@ﬁbﬁ@ﬁk@@ﬂqufﬂﬁidb&mﬂt 1 ng/n1. [00191]
O her suitabl e dosages and adm nistration reginens and
nodes will be famliar to those of orginary skil
still gtdaefien Afre HGEE ahhigldt dnd Audliei, tWhersh saﬁ@lr@bhon zone provides
her ei nbel ow. Li gands, Bi nding to Integrln avb [00192]
In an addi t pendifions shibehlerordeactiaée Qe apareirepstifg PYRPQuSNL(s) in
al so direct &1% Vta tagéjgjiss ft(uei sqgﬁ%é {aillk %eﬁ%&ﬁtﬁ&t@& 't}ferewrch
cancer cells, for pre e netastatl
potential of ceIIs in a tunDr (| e., the |Ike|lh00d
t hat C% reinl (e toﬁﬁet o380 fM.\él § orggettﬁ 1%% ?l { %glﬁﬂgatiotn with the
primary Pinor o site 16 a secon
in vivo), binleefeienciitivg Zohe alne‘ﬂﬁﬂ inkk of3uid rs storagefrank is in
integral vb by the cells, wherein _an increase in the
cel | surfac Su@f@pa%v%waﬁfvlﬁwbs optletiof seid SeackaR Zpte
cancer cell is nore likely to be netastatic. In
[0046] € h@ﬁﬁgrcﬁﬂp@@rtﬁgﬁﬂ §noth&easg&\f %mqe‘iﬁ‘eéeﬁt 1?1{75&%}1;9@16&%6 provided
for elimnating r tunor cel t hat
systenascior esluciag e cqpaerttiatioh af bye omastratdtive componandd frgm the vapor
foll owi ng nedical intervention to renove a tunor
(e.g., surgical excision of the tunor, or
chenot herapeuti c or radi ot higrapeutic reduction or
abl ation of the tunor). In additional rel ated
enbodi nents, the invention provides nethods of
i denti fying noninvasive forns of carcinom,
particul arly of adenocarcinomas or in situ carcinonas
(such as ductal carcinoma in situ (DClS) or |obular
carC|nona |n S|tu (LCIS) of the breast) mhlch are




Anti body Am no Acid Sequence SEO ID NO Heavy Chain

CDRI Sequences 8G6 SYTFTDYAMH 101 1A8 SYTFTDYTMH 102
waBho7@IBBERYVMS 103 30 GFTFSRYVMS 103 2AI GYDPOINDISEE6/026631

104 2@ GYAFTNYLI E 105Heavy Chai n CDR2 Sequences 86

VI STYYGNTNYNQKFKG 106 1A8 VI DTYYGKTNYNQKFEG 107 2Bl

S| SSG GSTYYPDSVKG 108 3@ S| SSG GRMWYPDTVKG 109 2Al

s AETETMEICEC 19,22 M SRCINEIEIS il o

; Y
o P18 8 g et i

inlet fdrBetyBG£vapyAUBRtdl IIfvéntipntsyorms no@DRe, Sequences 8GH
RASQSVSTSS- YSYMY 118 1A8 RASQSVSI ST- YSYIH 119 2Bl

SRR Y R B AN T ol s gt
SequengaabeatiBist bARNlcETbléf préthodASNaEfor dforRir nHISiabéEve

125 3@ STSNLAS 175 2Al SASYRYT. 126, 2G2 SASYQ\YT.
127 T ABOEPPIERGH tvhgn yonfaetes Hieyewith W@GAEWEP%&‘E?&&’@@S:SEQ

I D NO Light Chain CDR3 Sequences 8G QHNWEI PFT 128

' iRicaEdn Wl RSP \EYBPdaid fll
%n%(g%gt%%%wﬁW&}wnlss (002011 1N ot her
r el at eslomgbtdk vierths outld¢tef thenfoel storage tank) dnddi es used in
accordance with the present invention are chineric

ant i Les, i.e...those.ip which a.c . ' .
L BRI Braid Bectan 256 Ay bR SGIR PR RP e Sace of said
al t er efliePstoragé QmRivitat iV fiteciRDStoGe sankh t hat part

or all of the hinge and/or constant regi ons of the

heavy and/or light chains are replaced with the . .
Embodigrentssyb shointigntios:#as inshids agpmarraiie MogRpiar asiacrsh widh the
cataly 3P, 3 hferdmboB T iSRG Gelchas CallndkBle PRUPLACTRNIRg
water futsthenspaal |y so to the variabl e domains of the

coghat e anti body. Such an engi neered anti body is

called a chinmeric antibody and is | ess antigenic than
[0047} hin segriahe: with stild ayothdresped of thie presedntantian, there are provided

i ndi vidual of the. species fromwhich the hinge and/or
fuel stergge pYsRmS 08 U8HIT; %fcgf’z:? i JPERRtog SYStems CORESS . Met hods of

maki ng chinmeric antibodies are well known in the art.

[OOZOgt]6 In other related enbodi n%s, tg}%gél:g}%d 8nal.

amiychsiaraes Wkdving AQUBELion EanA AL YaRer > and an inlet for

i nvent j I u anti bodi es. Met hods for

pr oduc%eglgﬁng%gﬁg#&]:l%gﬂah%@;n nonocl onal anti bodi es are

well known in the art (see, e.g., US 2005/0255102 Al

a r - 1 .

hEBPA% Joncet a0 AR ARRIE Chesoth Gl sBlfion zone provides

r el at ecomelithmdisoitattls (o ddaetivatnoand @mdreaedctive domponeatis) inrthe

accordance with th resent invention are humanized

ver si oﬁ@%ﬁ’ﬂ%@gﬁ éi”g fg‘?’]rtsfof%&%éﬂ%\w ?Ib‘c‘)ciﬂt%“%eddtgﬁevlé > from

ot her species. Ahunmani zed anti body is an anti body

PLRAGEMe BYtEteFREI RdRtorADAahIeRIA Bl RDYomi inikt By HIO R inlet of
or all of the am no acids of a human i nmunogl obul in

| i ght e rhaction zohaiand thednlehpEsapbiuel siguaige teapkfivm Gwdi gen
bi ndi n e.a.,..the.const egi ons. and _the franmework
r egi ongoé?mgﬁgu%wtggﬁ‘eem%%ﬁ%{%% TeFON 88 t o

substitute for the corresponding am no acids fromthe
[0048] i GibccarddneawithGtiRianothér dspect 06 gegiresentianéntivanthere are provided

anti body. By way of exanple, a humanj zed version of
methogds forieduging ‘%‘6&9“@8“5‘1@1 %ﬁleéﬁ{“}(ﬁ%ﬁaﬁ%‘éﬁ °°6?P°6‘8?’ZS) dony {hg vapor

heavy and |ight chain: (a) constant regions of a human

anti body; (b) framework regjjons fromthe variable

domai ns of a human anti body; and (c) CDRs fromthe

muri ne anti body. Wen necessary, one or nore residues

in the human franmework regi ons can be changed to

resi dues at the correspondi ng positions in the nurine

anti body so as to preserve the binding affinity of the

humani zed anti body to the antigen. This change is

o, = e - I L




which is incorporated herein by reference inits
entirety. Mytansinoids may al so be conjugated to one
wonroemmogr3avb- bi ndi ng |igands, e.g., one or noreCT/US2006/026631
avb6- bi ndi ng anti bodi es. [00220] The present invention
further contenpl ates avb6- binding |igands conjugated
with a conpound with nucleolytic activity {e.g., a
ri bonucl ease or a endonucl ease such as a .
phase afagR5HTRSBHRGBKS 6: DPREFGD) SRS SRTIFAp o Bgoryf) therein),
ih 3l . | SSvidd Pwih SRAVE fepll 8 Jf¥apéhtBerefrom and
Wherel%?%ggﬁéiitsgo\rﬁgg&é% ie)occ;hj ugat ed avb6-e_bi ndi ng }Oi gands for
inlet fou setuinroftviapodpenatd. dnvettion dsctiofdstchmpiiszent i on. Exanpl es
include 211At, 131 I, 1251, 90Y, 186Re, 188Re, 153Sm
212Bi, 32P and radioactive isotopes of Lu.[00222
Gosjingatlesst e ottiva odvlixtvdpbnpliasg fonythn disel atedagsyiandt bxiugh 2
g?gtn teisrﬁg%%ags}lgqu%&gﬁ Ifegg g%gﬁgli%&teyprg\flidgsl golfllgﬁltolng rsll?ltable to
N- suc et gl afydaiBorLorRiére ¥dcHié BorpineRf( 9Pk BshedontdcRPdrewith,
succi ni m dyl - 4- (N nal ei m donet hyl ) i )
cycl oHbsbepioducing exypenmhase heving tefletedsengquirption of reactive

bi functi onal rivativ of 4 m doesters (such as
dinetH?P“QHP&&%#&%?%’%E@??ﬁ%‘?ive esters (such as
di succi ni mdyl suberate), al dehydes (such as

| ut ar al dehyde hi s-._azi.do conmpounds .as . Di
detisBhadiscrmps PR bR i R Etn 5T Kb sqabnent
der i vahbNasto(saidaiiclasorbistagipdi azoni unbenzoyl ) -
et hyl enedi am ne), diisocyanates (such as tol yene 2, 6-

i i socyanate), and bis-active fluorine coppoynds (such

d :
[0049]4 sy acsordppqeitloyet anothey 3speqt o S BReNt IFEHTGR, 3 g prpvided

il B0 4TI 8005, B SR e el v

reactivk40aipbogtidepleteddraper (e.g., as fuel or fuel vapor from the vapor space thereof is
... .1 sothi ocyanat obenzyl - 3- pet hyl di et hyl ene
withdrpwp éhﬁr?i%%%] ﬁ%@i&@ﬂn&m’ég?&ec@d?ﬁ?ﬁp\) is an exenplary

chel ati ng agent for conjugation of radionucleotide to

t NG R Wi Dpokize@n@l, See WO 94/11026. The |i nker

may be a "cleavable |inker" facilitating rel ease of

the cytotoxic drug in the cell. For exanple, an,_, )
apasing Ali 1esulting ranbinptign thenugh agearsion zore Yadek gpnditions suitable to

et "ol  DedhtHE R BeobRHa HIERINEN 0F,)) "y be used

[00223] Alternatively, a fusion protein conprising the
avfitfonalty rathoving argematenfromal¢ shckveccoagentntrdopldbel vapdeto

0022 afor BE~ ARG OT S BraUF Rt o R Rl s and

ligand may be conjugated to a "receptor” (such
Sfrﬁl%ﬁﬁ@iﬂ% tHeNbsll@ig $tbbtah@aly Witei-fiee, RERLIAE B&hpd@nt-depleted vapor
wherein the avbG-gbl ndi ng I'i gand-receptor conjugate is
admi ni tepad fuedstorpgeyassebnt , fol | owed by renpval of
unbound conjugate fromthe circulation using a
| ear. J , Ui "
roosof . Al AAERbg A idihe SR BF RpLGRL Thott, o vERYE i e
vapor §gacg of, fuebslbrape otseeitwide)eactiv@daipondiiteleplebd- wmpnc{erg, as fuel or
| 1 gands of the present jnvention may also be
fuel vepomjiingathe it shace et ﬁg@ﬁ@ﬁ%{h@f%mé@fw@r\m ch
converts a prodrug (e.g. a peptidyl chenotherapeutic
agent, see WD 81/01145) to anactive drag. See, for
exanple, WD 88/07378 and U.S. Patent No. 4,975, 278.
The enzyne conponent of such conjugates includes any
enzyne capabl e of acting omoa prodrug in such a way so
as to covert it into its nore active, cytotoxic form
[ 00226] Enzynes that are useful in the nmethod of this
i nvention include, but are not limted to, alkaline
phosphat ase useful for converting phosphate-
contai ning prodrugs into free drugs; arylsulfatase
useful for converting sulfate- containing prodrugs

Y o N . o



limted to, carcinomas, particularly adenocarci nonas,

i ncl udi ng the carcinonas and adenocar ci nomas descri bed
wonoci@ngish el sewhere herein. Once such a carci ROTAShE@S/026631

been detected according to the nethods of the

invention, it can then be elimnated fromthe patient

via surgical, chenotherapeutic, radiological or other

nmet hods of cancer therapy that are well-known in the ...

APRLAeiiTE 4 PO G YePOTied TUghi A dgach gp phnsadsy conditions

ordin ' t AL 1 rci noma can be

el i ni ﬁsg%faebégtdsﬁgrﬁ‘ghﬁteﬁg&%g% cYbdnontEiled 4t ¢ NOTR

present invention, by adm nistering to the patient, or

toptibhalyoemanmgany twates s thie redntivp aotpenent-geeigd ajide produce

avb6- bi ndi | i gan such as one_qr [e b6-

bi ndi ﬁ&gg?f{‘]‘%&f d%?g%ére’ FPSY e OoPRE Fdeegre.tedl aﬁx certain

non-limting exanples of such enbodi nents, the one or

Rk RMRGhE Fdaditing shbsgaitidty hawe-heeractdn) cogpoaehtvicpleted air

one or nore cytotoxic conpounds or agents as descri bed

i n detinfo saifkiuel siemeseessiln addi ti onal non-1initing

exanpl es of such enbodi nents, the one or nore
[0051]aVR§d'Bbﬁhq 'n{kgl%)dd 98NSl BHCir@R OB ciPLRL AY Br vapors in the

-bln&lngantl odi es or ragnents thereof, are .
vapor spdoe of, 8 thes] atbrage esslibjitboeactive compeneat-gdenleted vapdrgomprise

: conjunction with o r. nore cyfotoxic . ounds
introdG B LS O TIoh RGN R U P e yeoor
space th6leBf BAvigHPAh RAM®Hm,t he i nvention contenpl at es
determning the netastatic potential of a tunor or
cancer cell by neasuring the expression of avb6 by the,
twhaseineiddeatsdrvapey is praparediRytpastps a rermhination phaF ag) vaporized
cel] s I | 4 f j : j
fuct gt 436 ROS o T GAP RNl s P A ro AL BSEDORAS
depletétesigahbed herein for the |evel of expression of avb6
on the tunor or cancer cell. Preferred such nethods

i nc) ude i mmunohi st ochem stry, using avb6-bj ndi .

L HHoBEGy teaare 4o e e threpdRiedSpoRg R h

thereof) such as those described herein. According to
[0052]t hESEreBishodReitid MBstidM6BRY RO emb& &Rl & tHe Piek&R invention.

correlation between the |evel of expression of avb6 by
Reactivieompensnt raduetioncestemel 00 is sepplisd witk aamixdire of g eontainng

. of the tunor canc ly | ACT. | . .
v S b i SRS P R0 S BB AR, Wi o
suppliédaita 1inBa 04 tdleMilystbed d06 &hichelk mairtained et dankitoys tufficient to

nmet astasi ze to a secondary | ocus, from.the ?rina%%' lied
reduce thegKyasnicentenbaiihe airgad fus) ErpeAuigiss e QRTRIIYs ath gy b upplic

h&) 5 ede 268 & AIRIRRThhization of

‘m(Of?ﬁ%ﬁ?@?g?bgﬁﬁﬁﬁﬁﬁﬁﬁﬁgb?gﬁgﬁ-gg?ent?a| of a tunn? Q¥alm10
the presaune dii theefit], vesdul.c The ain aads Sick vapoa mixturgenithen ke supglied from

t hei.r _physi ci ans i.n_ nmaki appropriate treatnment
GﬁﬂYﬁE@ﬂéPgﬁ lﬁgéégtBﬁm?W8$ﬁf ent or predicted future

aggr essi veness or invasiveness of the cancer. [00238]
[005313' FRAE 3 i ONschBmass ANk REHAITAn6M B @f15d ehtfehSinntibon reactive

i ol'ogi cal sanple obtained froman individual, such as
compeneny rwdueticarsystgmoshowalin Figangpl e Pumnpd 12 ésppvided tpfeilisate supplying

. Of ression.of avb n.al [ i
e R85 0 AP R 99 P B AR, DK s o
flame arb&oRi1Ndiang 116 ganbtsproeidgd uparsamandrionasavdnb obenalystded 106,

anti bodi es, are detectably | abeled with one or, nore )
respeqtiyBle} t prayuh Hrmes of sparksTdpe theratilyny besstipapreading sz cgntacting

or markers for in vivo imaging include those

det ectabl e by X-radi ography;3 NVR or ESR.  For

X-radi ography, suitable |abels include radioi sotopes

such as bariumor cesium which emt detectable

radi ati on but are not overtly harnful to the

subj ect. Suitabl e markers for NVR and ESR i ncl ude t hose

with a detectable characteristic spin, such as

deuterium [00239] A ligand binding to avb6, e.g., an



acid and g-ethyl-L-glutamate, non-degradabl e
et hyl ene-vi nyl acetate, degradable lactic
waceha/gésscol i c acid copol ymers such as the LUPRONUS2006/026631
DEPOT(tm (injectable m crospheres conposed of |actic
aci d- glycolic acid copolymer and | euprolide acetate),
and poly-D-(-)-3- hydroxybutyrl c acid. [00251] The

t far. vi vo_admd ni str.atio
et TR el P MR gl e 0 s0s o
flamef driektont 1 ©Barl by giale&(ﬁfetﬂo@e fulaker hadseftin MRNEGF AESiel va or mlxture
nd nmay be adninistere

00252] . The avb6-binding |i
of reduged xeaes }\@(gon&onggtopgﬁpt orgrgt}lye WKty s eeciyprlated to fuel vessel 102.

i ncluding parenteral, intrapul nonary, intracranial,
[0054] " q@%ﬂ’@ RIEL s@lﬁﬁlaln@tré Qs%ﬁﬁihon PR & bl dh | bf’ﬁl% present
incltde intranuscul I'ntravenous, Intraarteri

invention, rvelpesin someabf am 202; asbaotiereed el ardmrrﬁ%tami;upcphed teriine 210 via

. it th bly be . .
tines k] e s Bere b BREDESG T faghar et P FAgrixtre
and s%iggﬁé t@Eathlfs ¥ 282 Piandimgyvdy a8 dir 208 ﬁfl&ﬁﬁ:‘?'vypotr P86 can be

ing is given by injections, nost preferably
suppliedidirgibnioueatadyst Seb L Wher@ leeyi anp eembined, Thl@fv@hldamg/alrnmxture is

subjeag& %)ont?lc %\%@2%%] al'f%t Fq%tstéé(g%lg%x gj&rﬁ%cﬁltvg cglinponent

contehthef thmﬂﬁntrapm/mrtﬂm&tm bAnpbhghi@béd F @Eﬁ@elﬂro@talysts can be employed
adm ni stered to the patient (e. % intravenously) in a

in thegpsackige ob theipaesBEiverson: ¢-8- rgFayenthinrelrsd catshet eraplaped is a
standﬁ'g TobRSHARG %tal%sl? eTgé/ Rk %ﬂ%?/‘agg%%( ug% 'Tl%ﬁ% lggucrerg }‘?ﬁflv%

mni stere osage o

compn@dmﬁontmtnqllm&,a’;aﬁ}ésn’gédm.Z \jhﬁr:élﬂ@ 21 ,ma;lyrir%pﬁgmhmlﬁy b?@n%sﬁai’ thfough
ﬁlter/ﬁ%%gseggéﬁ ?&WH’E’VCGBY %%r T dﬁ%ﬁgﬁl 1%%% o, and
thereaﬁﬁi' Hﬁrodﬁ&dm{d"ﬁ%el s%éra%@(réﬁgel 298 DU Es wiRiR1r TRA Wore A0,

, 105 ng/ np, 115 ng/ 2. 120 myl ng, 125

130 ng/ nR2, 135 ng/nﬁ 140 ng/ n2, 145 ng/n2, 150
[0055ﬂrg /Ei@re #5Bovre hemerfognaneg o catalyst unglenidw AMEengoRRNIAiE. A

iP5 el e R R S0 R gt Bep TR caBhe

packeﬂgﬁ aﬂl/z mZB @yWﬁhﬂQstaﬁF&'és §Bé1Ebe A 4RryiRy tethperdiredahdthe id§8en
mg/ n2, 260 ng/ nR, 265 gg!ﬁﬂ 270 ng/ nR2, 2

conteﬁtgqfﬁlﬁe efﬂsentrﬁgﬁwherzﬁsmﬁws@tenzg@d hwap@gbowgrh@@onmatlon

ros R RS B B 15 e QRIS 35

Figurerg/ m@geﬁs 5(5[1terg/111rﬂ16 catlystrgibeRfhidfibdevhihePsapRITP as1he ndnpedatore is

increaggcﬁ) Qn%)pﬁ(gg n%ggggﬁ g%ﬁ@%%% ?iggp é/gnqgnggﬁfgj:%&gégggox?&ately 650

ppm &N ThEdsiFedl o 18mpAhfird S hifhd iNrERed &oh300°0i(14108Y) BY400°F

schedul es. For exanple, the avb -Dbinding Ilgan can be
(204°gdtharpxygen edntenice ta¢iflyerft gradualy deteeasesiorless tharndippmofThis

examije a5 dBmptsRitng AR oatigns o B pafingapt reduction

systetdeek, two days per week, three days per week, four
days per week, five days per week, six days per week
or seven days per week) for a predeternlned amount of
[0056]; fFaeyre > ghows e erpbpdimghitof i dkention rageiit s composgaigemoyal
e
Syt e AR RS R Ml PR BT AL gy copponent
remo8y systena 360 BXuppliddheith vamt fiont a fied tapll (whithahdyeihokite veygen
enbodi nents the avb6-binding |igand may be
adm nistered intermttently over a period of nonths.
For exanple, the avb6-binding |igand nay be
adm ni stered weekly for three consecutive weeks
bi annual ly (i.e., repeat the weekly dosing schedul e
every six nonths). It wll be appreciated that such
adm ni strationregi nens may be continued for extended
periods (on the order of years) to maintain beneficial
therapeutlc effects prOV|ded by |n|t|al treatnents. In

o, . s o a o oy




sequence of pKJIS157 was confirmed by DNA sequenci ng.

[ 00269] Expression vectors (light chain pKIS141 or
woKIBHSF73and heavy chain pKIJS136) were co-transCeaseme6/026631

into 293-EBNA cells and transfected cells were tested

for anti body secretion and specificity. Enpty vector

transfected cells and cells co-transfected with EBV

e R S A g R A S e
mover?ﬂg lo¥ HeSyapbSthitthoh h6ackvE ESBp&RBY refldval syietn 3000! TnRB0Bmay also

manufacturer' s recomended protocol, and Western

includb kartiplapatty3dio Sor eping redcontenhofie inlpigrerandansyyalamclude

| i.ght chaj tibodi e fromconditi d nedi.
revers i B Bl evih ey ik erli i ikt BUE S MBRAT sgsrppore
modul@fol BE, ML mA§ SRS <2 thrRRAvY]ead sShelll Ak ttulse@sipd heBitexchanger. The
secreted anti body. An ELI SA assay agai nst

heat exahgogramedivny eindg exteanal e 30gah OUPRN b2 Bawd. Ophiprally purified

1 . . : .
vapor f8ihe Whclife SREeAL RO s BIREY p SR a0k Ak Bt e
mediugy M gyst@icmaynalag inchaieHeater3 ENdipstrearminin tdtelystitiedsid# c Catalyst
33 contaihing .a Nto S substitutjon withjin an .
bed 314 may ke eorHISEEp Raerighy of wayss e qized bedgpramgy inoude catalyst
suppohé&%‘ﬁﬁﬁ?@%ébn@&mwsi i ndi cated by the square synbol)
produced froma | arge-scal e transient transfections
were purified and denonstrated simlar binding to avb6
[0057] nTemp&hatgAmadslator 3Thevhichmaxlbeatheptrxchingsn gydyaalsimclude
site within the.CDR of the |ight chaln, variable
meansgh Sl aLe WA SRR TSRy B0bgY rans Tiplled 32 and

autom@fiéimdiktirk ideah b aIRes 300 Oipo bf RALeW 19ictiat embbiht th@ent exits the
binding affinity of the antibody. Example

: . ml e 3:
systenTuigUE aic328p ihish e énahedeapcygen sansersd2# and reyesse fgyp yalye 330.
Desi gn of the reshaped vari abl e domai ns to produce

ons R A 08, o B v

volumB,of amgbrithbe hreatey and thierlesiagd ratel of relnowl of teactivmnempoaantyfrom the

sybgroup. 3. The choj.ce of the hunan acceptar
vapor SERAThh ket rihapgeT U oPBGYATIR 7 R4 61 AOREAY GLPRIsLerS
includhRoH | LIPSk TR erbichit L
lndudt he gﬁggéﬁgﬁdnggﬁe\t}gﬁpf&?g{%@ﬁman JK4)pfor the Iei ght
chain, and human 3-7 (with the J region derjved from
[0059h u meneIsmploef theenviseaery redstivaconpnsat iggoyplotystesy, asath
of Vi . )
sl DRSPTABRAE o Ol 0GR o R TRSHO GRS, e
systent protviden 3 fldweraidst at bagk M G@FMVQos. ft.aninl)e Inuiié aeantddeof the
sequences, while the third versj.on Qont%i ns the fewest

inventign geactiyheorppaitent 1siiexAl sygigm) therimensiphs eidhowat g appraximately
_ i ! s . . '
12in SR 300, o A et B S ATBA ot SNt st

diamekalad 4rsunbmrlemgih.cl assi fi cati on system However, the
nunberi ng of the sequences are represented bel ow based

oo S RSB BB AT AR ] e
tempepdifirelsh@hiflatéH) @ﬁalﬁﬁcﬂéﬁﬁﬁﬁﬁ fEtidiaa8 400 &ipbBed WaRA Y¥active
Chai n Sequences FRI CDRI FR2 Murine (D

compenRt YEESEHBE \YRPOEIZKIL STAR IOH T RSaipuveneoroRdRe eamixst coated

tubes m&é{%&i %ggimy%% E&S%é%%ﬂfﬁb%ﬁf@ are removable to

EVQLVESGGGLVQPGGSLRLSCAASGFTFS RYVVS WRQAPGKGLEWA
3HV3 (D EVQLVESGGGLVQPGGSLRLSCAASGFTES RYVMG
VWRQAPGKGLEWA VH3-7 (D EVQ4VESGGEGLVQPGGSLRLSCAASGFTFS
VWRQAPGKGLEWA CDR2 FR3 Murine (50) Sl SS-GGRWYPDTVKG
RFTI SRDSARNI LYLQVS SLRSEDTAMYYCAR 3GOHV1 (50)

S| SS- GGRMYYPDTVKG RFTI SRDSAKNSL YL QVNSLRAEDTAVYYCAR
3@HV2 (50) SI SS- GGRMYYPDTVKG

RFTI SRDSAKNSL YLQVNSLRAEDTAVYYCAR 3GOHV3 (50)

S| SS- GGRMYYPDTVKG RFTI SRDNAKNSL YL QUNSLRAEDTAVYYCAR

NN = s\ = A A I ZR 17D N7l 7R A 179 FNA <=t AV N /N 77 A I == |




ol i gonucl eoti des by roughly 15 bp. The bottom strand

ol i gonucl eoti des are: 5 GCCEGECTCTGEGTICAGCACGATC 3"
WOSEHQWEINO 60), 5 CCACAGCCTGEEEECCTGECCG 3" pCHEQ2M0R026631

NO 61), 5 GTACACGGCGAAGICCTCGEECTC 3" (SEQ I D NO

62). [00280] Expression vectors for versions 1, 2 and

3 of hu369 i ght chai ns were nade by subcl oni ng the

400 Not | /Bsi W_1ight chaj varl e domai n
Fuiltfe GRAFIESH ESPAGCETT. 1RSSR RS OBy sl s G passages 408 1o

fac1hta¥é%§rﬂ‘§% qﬁ@at‘@c%%%@ '?neﬂﬂgn Y&%e%%f'g &Qogﬁhg\()f fBaédction zone. As

ron1p contai ning the hufan
shown nmheﬁbghe,kaﬂhaan exchppze meodisngatthar e@asm;uch ag o, o @l ligeidyEpch as

geste KJSl61 aI S ical. to t
water) eitrh%t?rrtg@ tl%?? A %@ﬁ@f:ﬁf%‘ﬁ ool ﬁE%%b‘ﬁSS the fins or
passagdd W0g GSHS %é’é@ﬁorpicﬁr%n&rﬂsexWo@coﬂﬁﬁmg NBpBElo PKebILIA reactive

version 1), S173 (version 2), and pKJS174 (version
compogynt cEnian’mxetszteacﬁElx poresHilona owtlet H&4hu3@® Versions 1 2 &
3 and Construction of Versions 4 and 5 [00281] All

S| bI .
oosn SR USRI BB UREIASE QB0 SE MIRILE SR e
compohéﬁt@;) E%rﬁﬁgl&ﬁﬂielp@eséﬂiﬁneﬁmbnn dubos®) incidans ﬁﬁallysid:oated cone

vveretestedfor ant i bod ecretio
502, p@%wefiuse‘m (hat 2 594 hi Pote 18 MRTraclrgrn it 3 6hoqRe 306. Flow of
[
o s SPUBINOM APl 60010 GO ) snfgic
whereinmidiona isegbstttomed hitBEothe tebes faeditads wekising ymrh@mnm&vmdhe

i b S 8R0S B S R b AR b v

for cortf¥t bEAR! MGy 8Mthi BRAYWapuiHRR a7 3hikfite B Whish ke ade bdn onent is
Figure 2, variants containing version 1 of the lig

being @ﬁmwdeaQOmeg/redufpﬂdeQme wpipenciheqrient S0% &waumﬂwgm 506.
version 2 of the light chain are expressed at higher

! oxcel o . ! . ed al

s N e

reductﬁmgﬁ r@cfﬁfze Sﬁ?ﬁ@leﬁ}(@)&ﬁ acf&éllvl&psﬁ aranﬂglst?midmecaoa}chhhnm egstem 600
rumritrom_transte e | Ca . .

can infloedie S5 OHigh cares TrebechBih gata i FeNicies SO gt e Figure as

open c'njgp:gftOé’tfb 21 Fl@trt th?—g%taﬁltlé Rblid ﬁéfﬁ&ﬁat@é bt Eﬁbv@ﬁﬁlh@ay also be

express version 3 of the heavy chain
presenf {TDRe g:tmf fIéxd tulgr may mcludasenegnsi positioasd atceniianct 6§ and exit 608 of

e b L 55 SR e b S A b L e oo

shoaniﬁ rth@l“l reC Qﬁﬁl%t’fﬂeﬁﬁt}yﬁrtﬁé e 3a1Pbe hidRed do@Hstrédia itihnhetRchm.
sli ght ess wel han variants contai ni ng hu3®

Non-caﬁabmp so]);épmlv@s mambezspmttcn@b@h spenort matesals Nethappeadaled, glass
| east a (

e L %, S 9 L g R PR e S LM et o
and rebil@ih a ﬁiuraﬁreﬂﬁdit&?dncﬁf réaciifél c@np@specdricettationdivan Edfeed vapor.

rafted 3@. Since_these versions of the |ight cha| n
The adeemwm%npﬁwf'n@n%@tml&eﬁ 014 o proYge MexEpyEspiiaceep to

Leversions were created to determne if
funcu%ﬂ\@ %éggtg%%ﬂf? y could be inproved or if a CDR grafted
versi on woul d be functional. [00283] Version 4

[0063Ex pigured colhetisély éltustratel twh err@bdnmzemsrré atcatadiyst tubeiheataaxichange

stitu n a on 1 h n.and
systery gy s S0Pt 2finatgity rng U ket VTG R emavl of
reactn(eT&;ﬂllﬁnéﬁt(s) FRon® ¥ ®d1 REpdrhand dpionaldat, seedh! FRw bPMs f@d] vapor
each of these changes, nem1I|ght chai n expressi on
vectors were constructed. Plasm d pKJS186, the El Q
variant of version 3 light ghain, was made by site
di rected nut agenesis of plasmd pKIS174 with
ol i gonucl eoti des: 5' GTCAGCACGATCTGGECCGCGECTCATGATC 3!
(SEQ ID NGO 63) and5' GATCATGAGCCGCGECCAGATCGTGCTGAC
3" (SEQ ID NO 64) using Stratagene's Quickchange
mut agenesi s kit and is designated |light chain version
4 PI asmd pKJSlSS the CDR grafted 3 Ilght cha| n,

e o . o o s o




YDGYYVFPYWGQGTLVTVSS Exanple 5 :
Construction of Stable CHO Expression Vectors for
woizba/ngpe and agl ycosyl - hu3@ Version 5 [ 00288¢T/TiS2006/026631
EBV vectors described above contain extraneous 5 and
3" UTRs that are undesirable. Stable CHO expression
vectors were created for hu-3& heavy chain version 3
and | ight chain vers

H3/ L5 Il ect
R A S iR eef ot e TRt
upstredr ggéiﬁ‘& arfdlids P R b NstreBfh RBIIOROTHE ikt83NYorCRRly3t 1B6d PHOa and

created to renpbve potential interactions between
700b 1ndiedea>cptab5ssmtﬁmlsaﬁﬂ4abndl yodeF@tu@asmay becenfigired to have a

satich AL R e TR BB S SR
704a ifrBRERR the bapiilRdAa Ptd('gressémm@ﬂs%%mhaﬁ ¢heftabs. In another

neo- cont ai ni ng BanH | gested vector fragment of
embod,m@eothe D6l gnfipgiedde hayat uméorm @ialysy dpneitss gpsshoya in tube

roon, hBELENF o Ui Sl QRRP R RSy SR My A e B8 o

catalydt bt IARGhbRE, thé 4theb aseinoRide hBﬁrébdbhafnga@ﬁE;mk shas\mlﬂr’on the exterior
pKJS168 i nt o t he 6051 base pair BanH

t ed t
of bRy Giend TOb. - HFSEER PORVEES GO IR aNGHEC I ERE e the
greatelr ﬁt?lthrfdtl%h'o? ﬂg:ﬁ'tltaﬁﬁef ! @&lﬂyg%f%%$ fﬂ'@?g% GREHTOUFRG) Py in width to

nce an enerat I ng genetically rénove
fac:111tettdﬂﬁ1aﬁmnﬁb6mhctimg83fmlee ﬁxelsvajmewﬁmdh& tdtdysteavy chain

encoded by pKJIS171, the 2190 base pair Bsrd to Xbal

10064 ot e el e P R B S s s €508, s

showngﬁ?%ﬁ‘é i 08, PEataldIubdiks Pedvigbdss BEGEMb N LE S1Bti$e Edigponent(s)

containing”wi I d type hu-3@ stable CHO expr essi on

from afeed sreamaef fuelswpayand 411h "ﬁibgLﬁOQa inpludes wllRO2apad fpierior section

so4n. TR b5 15 MR COP b B AT IS ik

a defirk8 éphrsmd ﬁfahﬁneAgBlHeMGmd‘hﬁc&g B8 8064 ﬁmﬂl@m?dﬁde surface of the tube
gener ating pKJS196. Thi s vect or represents the
to faci P#?h%ﬁﬁﬁf?fw&lﬁﬁw fubgy- 360 stabl e CHO expressi on
vector, containing a I\I319Q substitution that renoves a
[0065%' Xe QEMMF{ '1%&5 cﬁﬁfvét fusd wflﬂafnofl%ﬂa!chﬁ@gef BEERIRbvided.
i ndi ng, I splayed in Figure 11. 00289] " The
The u]bemwlwewaﬂfSOch ginBaioksectiDhB0#imsdraren |ﬂltﬁ iptsigt sgtion can include

ity S Sen AR T B EARBE 5 100 nt s

812b taﬁ@ﬁﬁe‘?&%l?@hé?@é bBcoie 82 0b espReioned u gemfeaﬂlqwn SRCHRE bOeatalyst
Easy-Titer (Pierce) human antibody detection assay
cone &Lbcondi ti oned medi umindicated that transfected cells
synt hesi zed and efficiently secreted heavy and |i ght
hai ] e
10066f  Rs3BoB ML EIR G PR BE ARG BYR oo S OBL R heat
exchafige/fims8loatis proviietl.e The hibe incdndds eva]rhxéctﬂom&l)ﬁcranﬁ gt etior- s@@on

antlb dywl hou ffec i ndi ff|n|t
S04 BATKBOHYAT by Wal e fihe Shee rrqrg“ﬁf'c Bl vl Paigbe consose
whereﬂpﬂli@ 'cBﬁe eféi‘él{l\%hﬁ‘set vﬁmc Y008 Blc, RALRM BE ki JF R A8 810c is
of ere an asparagine (N) to serine
prefer@lﬂ)/ pss;bemd uptsiream fiempbass 842¢blcatalydt adatoh ceict 88ghFits 806¢

extend FREAHE BrBiiRt Sle FRRAATT BRRCOBHE bt o (| G

chai n vari abl e domain sequences) and (2) in the
hu-3& heavy chain version 3 constant region wherein
an asparagine (N) to glutamne (Q substitution
renmoves a glycosylation sitgzrequired for Fc receptor
bi ndi ng. Exanple 6: CHO Cell Lines Expressing hu3G
Version 5 [00291] Expression plasmds pKJS189, pKJS196
and pKJS195 for hu3@ version 5 were transfected into
CHO cel I s. Expression of hu3® version 5 (H3/L5) and
agl ycosyl ated hu3® version 5 (a-H3/L5) was observed
fron1transfected ceIIs mnth antlbody secretlon

s - r e, p—

o —



RFLI KYASNLESG PARFSGSGSGIDFTLTI SSLEPEDFAVYYCQHNVEI
PFTFGGGTKVEI K hu8& version 3 |ight chain (SEQ I D NO

W@ 290 7Eb3M3T QSPATL SL SPGERATL SCRASQSVSTSSYSYMYW QBKPBRET86/026631
RLLI KYASNLESGE PARFSGSGSGIDFTLTI SSLEPEDFAVYYCQHNVEI
PFTFGGGTKVEI K [ 00302] The fol | owi ng describes the
backnmutations in the reshaped variable |ight chain:

00303]. _El D - Thi be h fl
oonl RGI L5 Th 5 e bech shate o Lot et R
systemprﬂ%ﬂdf)o@@ is s %?Eejd tg %9&0{149&?191130%{1&6%%1@5@& 900k via line 904

I'nt er act he backbone or sidechai ns of S26,
which @? opticiadly if€l8dé mc@MRE valive 406 Fi3sh o repycledain9@8icanbe supplied

via 1nl<zt§&§e rallnfe\’; g%i 3 SI jmql Zyé'gchsi&le?-ﬁ%agetrlégh onw may, F31‘51‘cll%de fins 914

on the ifd&rf & ‘ﬂ?e He%?e!r QH %reﬂeﬁt 8t 89 fedARe34S, FaebRpbt M and preheated air
under neat h resi due E55. It is renoved

908 cowbinsi inmeBipo @@mlwme themixgure sotagta é@hlws&@a@éﬂaﬁﬁ@xchanger
fins 92@D S%?a’fys?ﬁ?%eé gln b&%( élﬂ‘% %f) ﬁéﬁé@l%lv i rﬁteﬁ%? bf‘l{lﬁalgé§ 2} §1|3ewhlle

fins 920 aeKIBdatel bA Iﬂqe’a@@endrh)f esthigtie zomes9]rsotCataipﬂ\fﬂﬂ 92{) @%B«ﬁﬂ)f various
The foll ow ng describes the backnuggtj ons in

widthsraag i¢ap bei owionag| v thie g caghgicrong ¢ #ljtatw%lmmﬂ?r%ta?%between

the reagté{;nég{:'lbglgl&o%@ht dohgHe Egﬂ%{r %ﬁ@a@g@ Boft ﬁﬁé VEs SR inQhe

I'n version | s i s canoni cal
Figurel ths icdua]ysf oone @i bd configmed ity ha\rwaegradnbntt datadyst R@mnvect dptionally,

verS|o 3 - This i interf
may b\ U e aﬁsﬁégv@% P sk b B e ST REmp gt content
eXltsﬂllé%g{ean@ogﬂaryi‘; therefore, is rem)ved in version 2.
- This is a conmon backnmutation. In the nodel it
be interacting wwth Y59 and F63 in CDR-H2. It is
[0068]d| epsishiow s vapthEemimdined At an iryestipp Egaghigssconaponent removal

ol L SRRSO Bl BSHE 8 s

1004 Wwigish £ha® obﬁbneﬂ]?ﬁnﬁlﬂdér VA¥e 10060i Sir 1068, ddechi may be fitshdy supplied air
under neat h ossibly interactin ng W th Y53 or
or recycik b 3 W@phﬁ% togél@t 10 hedipctiveeampprensremoyal sysfenp 40Q0. The air
passes It o‘ﬁ%ﬁ‘ g+éh§§ct lepll c%ﬁtlhcgﬁ’&jé 183t ERBEn@% §012 and fins 1014 or
|ze cel'l's fer an advantage for certain
other mbammcf aicreasmgcthd: swimse aneahhea&r cemesdn cohectawidle Thepreheated air
ti bodi es can then ated with xins
and fupLpp0E P s AT AL P ERAES TR PALl Sl As g in the
Figure &ieec%£au3rs€ Ednthidfr@ebutB thdyHY Divire HeaMb ey ERAL Stiudt@e1932. The
The ability of anti-avb6 antibodies to belnternallzed
fuel vapms/ap maikiuoe sf seduesslaeadbizd cOMPNEND SYIEGT B3RS rdaeli e gomponent

removﬁ%yfﬁ?g’bg@ Ogf1a igP é%tggﬁﬂglt r ietn%/e?%alr |efz :tr ieg(r:]em;/\oo bser ved

for cation-dependent nonocl onal anti bodies

[0069] REQueoN Hiusiratgs diicgaiitsbdimemitdf s Inestindsyatenbwiish eatpdoys
6. 1A8. However, no_inter nﬁl i zafion_was f(7)2b§erved for b
eVapORiy P sﬁolmgde pesibiern thereseoveliehmaistuge Seg 2 tped pgoany poprising the

vapor ghﬁ%‘ho 1 C é'?l%fl gﬁ% Sﬂé\?ﬂ??) B H%in Y1020 Reppeaii o alibzad4 By

advant age of coupling
1nert1ﬂgl‘@s1leni Hr(]lﬂaﬁ/hem n@pHMalllywdmbmds twithreecaplegatsisource 1106 supplied via
es/agepts to aIIo elivery of

line inig; 13@%&?%3% S aERe b DR Yapor E&PSS&QMP@ Bl 1410, which can
bea hEzS—P&'x&uﬁEble hh®ss tHEY Q%dqﬁﬂi 8089 0h®11 12 whiiEh can include a catalyst

I nter I zi ng ant| ody. However, this sane application
systeng and aheasinger spelitgsystetn asalesited: eFlreaaper eigting thetieastien zone via

such as 33, wherein a chem cal noiety may be

conjugated to such antibodigs to allow delivery to the

cell surface of a target (e.g., tunor cell surface).

EXAMPLE 9 : avb is H ghly Expressed in Mtastases

Rel ative to Primary Tunors [00312] In the present

experiments, we set out to study the expression of

avb6 in a variety of cancers of epithelial origin and

on. netastatlc IeS|ons and to detern1ne |f functlon

o Al o - a1 " o o ~



[00326] Quantification of MW Production. Cells in
medi a containing 1% FBS were cultured in

wOLTRI0EEs coat ed wel | s (BD Bi osci ences) for thecriusen6/026631
i ndi cated. Supernatants were harvested, centrifuged to
renove cell debris, and frozen until assayed. MW
| evel s were quantified by ELI SA (R& Syst ens,
M nneapol i s

renctopizghs BUIRSAT HbRESSEHAIORSD AU MeGRH ol Gaytich Sa b Cohticied on

! Bk fod. i : ; | OMer@Bsloved fom i
e xS AR ST el R Wit o e
treatedR@peobinah¢ carideysensedtiion eewbboliagtedsib thedlogomGH thy Rbes, lagd may be

al so i nhibited j.nvasi on and MVP: 9 .praducti on 6
remov i ORfgiperestel LHLF e OB ch Bt Olat R oo 1§ Bpted at 2
low pdtPra3bhdnsdrisbeivng 13§ ALiquid RHowWa FiReh tRal SapdiGlia drain valves

functional difference conparing bl ockade of avb6

1118 cen he cirgrated mdihin thie srapeaeivefcoriars systesm Vigipuynp Hgdgend used as
clusion i nsi st.ent . w . 1] Oyinf
necaef REAS e PP BHE DR Ak i o R oponaty
includ® bihei agirbo filtbbiOnsen(8) 1122, swehlas fhrexasibley atysem cdnfigured for
| at ent precursor TG~ b (Sheppard,. D., Cancer Mt ast,
the rerpye] oboryEeB. pdpocaripns)or angiRgpiEdesired eRrppPUTALeRIHIRS fthe

| QBnditki f SfrollHiTBhat d fr
treated(s‘j;oalﬁjgfg[%:etalg\? V%?n‘%@@%ﬁ%@? S%%%@ g%i\ g 1 .rc Backgr %rurﬁléaove om .
the vapddG38ihe 1 26ciu dbles 1l 28) thaxelsy altrvengticial gten 1B\ohtaBG®ndevssr section
recently characterized.(Bates C. and rcurio
1116 o{ T eagibie COmpORErt e pvel 375 Rhg Fye g e Smopl of water
from tRE Vﬁjor_ J. CHn. Invest. 115(2)3- 9- Al (2005)). In
vitro, LIM 863 cells grow in a suspension culture in
wel| | differentiated 3D spheroi ds (organoids). Follow n
[0070)ex Bigste ¥ llystrates orts earhpdimgny of ey Aor therenesal pf hgapan
..converts to a m t r enot )
moisuf SR Syiol sfedth o A Loy JPAR BKRLIABZ R Ry A is supptia o

inlet 1204 bhehioaht dyeterEEX00C Miylerl 204rmansoritiopally Hvlde pre-hediérel206. The
the loss of E-cadherin. This transition is

. b | :
optiongliy BrebaHPL ez it supRfisdrty cafAbTiP AeRetAl8, PhichyRRYy include a catalyst
materia] pisitroned t fabﬁité’t%ﬁ&xirﬁﬁrpﬂco & YeBlded tBE @aﬁi’o&' HRd theQatal it
n 1 njected subcutaneously in the flank of nude mce
TreatefiBapesof aRed@iced treamtiye domfbrient cdmand skits datByti) 2389288 via outlet

i s S TR LA PO S L e o

facilitat® @RhdriviAdd témot NIEh&X RIES A1 8bdth fdMPBe eRitiR@Vap&itbtidithy Device
prom nent on celis that appear to have invaded from

1212 rotesesprithamelockwinper craster-clackwissabeutrihe axxs defired byrruglet 1210.
findi i S _consistent Wi the notion that these cells
Vapmﬁ%@@“ﬂﬁﬁé@ﬁ%ﬁ2§£%Y?ﬂ%?ﬁ2ﬁ¥nesenchynal transition (EM)
t hat has been described previously (see id.). [00331]
[0071ThBigEO1 RillusgateOEemeihod $&r the dntdb 3f calling vdthiman reactive

compé(r%g'? %é?»&%bq@gt%ﬁiﬁ V@;Rpg lzlﬁgnt,aq?s tgg Ic(gqr}g%t elﬁicgﬁggﬁ%ia lingdgés.gkpe?erably,
vapor 'E{fﬁntﬂ g%%irgglgiﬂse[i\%g%ﬁgins%n %Bﬁ%'vﬁ{e?elﬁ‘?}% ek Bedst heH3a3libing is

re- grown as oOrganol I'n RPM -1640
smalldr@RGEE dlameitdrrod geenouiet fubingl Ahd@réader VONmslepgd lomenpressure, and
. 0 .
subse%ml.ae:g yg %ﬁ:t%gra%gfﬁ%%p Fs(i\'x\%%ﬁegllﬁfrl\lﬂﬁ &gﬁl%gé) éj%ﬁl%%lsgrséen 1306 which
can fuABERERRROY $ddictit B frBQufd Rk exfinsfRIRE ¢300/de nice. AU
ani mal studi es were approved by the Institutiona
Ani mal Care and Use Conmmittee (1 ACUC) of Biogen I|dee.
Mce were treated by intraperitoneal injection three
times a week with 10ng/ kg apyi-avb6 specific nurine
nonocl onal anti body 3 (Winreb, P.H et al., J.
Biol. Chem 279(1 7J:1787'5 -17887 (2004)), 2 ny/kg
reconbi nant soluble TGF-bRII-1g fusion protein
(Cosgrove, D. et al, Am J. Pathol. 157(5):1649- 1659
(2000)), or vehicle control (PBS). Tunor vol unmes were
measured at the corresponding tinmepoints using a

o o o o, o



shows the bindi ng ED50S determ ned by FACS. In each

case the neasured ED50 was < 0.38 ng/nL (2.5 nM. The
weecerdssoel utm in the Table shows the |1 C50 for PCT/US2006/026631

i nhibition of cell adhesion by nB&. In each case nB&

bl ocked cell adhesion wth an IC50 of < 0.29 ng/nL

(1.9 nh@ The third colum in the Table shows the | C50

f or biti on of nedl ted TGF tivati ., a
100721cgH oy Emeiain e Sndye Figssaa Aesfhgd above are
presenﬂ%??éeﬁ&?‘i‘%@oﬁl‘dmelﬁﬁé@fdo& hilaX theBe Eﬁ@o&iﬁféﬁﬁ a?@bffer%& B¢ way of

SW80b6 C50 val ues of 0.40 and 0. 24 g
exampleeygc ch/aelemﬂoodmmmnass mqludﬁnﬂ‘e@xmlc w‘h fyreu&ﬁedgnmma der

nd _human cel nes eC|e Cel

pertortigie &5 St PPABREE! dhe EDRBICLPeOLBOH i AP et ipeat but

extends 16042 dTB/middi fidutioAs, NoiBinAtiehs, AndPertmuatibns that devdﬁiﬁ@eﬁﬂ fall
b6 n.d. 0.02 a n.d. NHP 4MBr5 0.30 0.22 0.31 12MBr6

withinghggeope 2ud spitit oftherappendpdelaises. 0. 05 a 0. 03 0. 37
Detroit562 n.d. 0.04 n.d. SCC- 14 n.d. 0.16 n.d. a
ref. 1 b n.d., not determ ned [00352] 3. References.
[00353] 1. Weinreb, P.H et al, J. Biol. Chem 2004,
279, 17875-87. [00354] 2. Arend, LJ. et al., J Am
Soc. Nephrol. 2000, 11, 2297-305. [00355] 3. Wada, J .
et al., J. Cell Biol., 1996, 132, 1161-76. [00356] 4.
Abe, M et al, Anal. Biochem, 1994, 216, 276-84.
EXAMPLE 13: Effects of Miurine Anti-avb6 mAbs in Al port
(Col 4A3-/-) M ce [00357] SUWMMARY: avb is a
TGF-b-inducible integral that is preferentially
expressed at sites of epithelial renodeling and has
been shown to bind and activate |atent precursor
TGF-b. Herein, we show that avb6 is overexpressed in
human ki dney epitheliumin nmenbranous
gl onerul onephritis, diabetes nellitue, |gA
nephr opat hy, CGoodpasture, andAl port renal epithelium
To assess the potential regulatory role of avb in
renal di sease, we have studied effects of function
bl ocki ng avb mAbs and genetic ablation of the b6
subunit on kidney fibrosis in Col 4A3-/- mce, a nouse
nodel of Al port syndrome. Expression of avb in Al port
nmouse ki dneys was observed prinmarily in cortica
tubul ar epithelial cells and correlated with the
progression of fibrosis. Treatnment wth avb-bl ocki ng
mAbs i nhi bited accumul ati on of activated fibrobl asts
and deposition of interstitial collagen matrix.
Simlar inhibition of renal fibrosis was observed in
b-deficient Al port mce. Transcript profiling of
ki dney tissues showed that avb bl ocki ng mAbs
significantly inhibited di sease-associ ated changes in
expression of fibrotic and inflammatory nedi ators.
Simlar patterns of transcript nodul ati on were
produced with reconbi nant soluble TGF-b RII treatnent
suggesting shared regul atory functions of avb and
TG--b. These findings denonstrate avb can contri bute
to the regulation of renal fibrosis and suggest this
integrin as a potential therapeutic target. [00358]
| NTRODUCTI ON: [ 00359] Progressive fibrosis is a common
process |leading to the devel opment of end stage rena
di sease and pronoted by epithelial renodeling,
fibroblast activation, inflammation, and
reorgani zation of cellular interactions with the
extracel lular matrix (ECM.2¢0Wl ecul ar nechani snms
contributing to these events are conplex and incl ude
m sregul ati on of the TGF-b axis, aberrant ECM
renodel ing, and altered expression and function of
cell adhesion receptors of the integin superfamly |
5. Recent studies have reveal ed i nmportant regul atory
functions of several i ntegrins and associ at ed

I Y R 1 L T L 1 I T T 1 I B




Ki dneys were honopgeni zed directly into TRl zo
(155-96-018, Invitrogen, Carlsbad, CA) and RNA
wexbe7ao$Bad accordi ng to manufacturer's prot ocoPCHUSk@®E026631
additional 1 m acidic phenol:chlorofopn:isoanyl
al cohol 25:24:1 pH 6.6 extraction. Purified total RNA
was resuspended in diethyl pyrocarbonate (DEPC) treated
H20O (Anmbi on I nc, Austin, TX) and 260 and 280 recorded
That whEs blafnsd: Pl us, Mol ecul ar devi ces, Sunnyvale, CA).
Resi dual DNA was renoved using 5 units DNase |
anplification grade (cat# 18068-015, Invitrogen) at
20C f ok glRefir re@RMy WRTOHEMNEHASEHN il FGndte Réa@tive component(s)
capacity” cDNA archive kit according to manufacture's
from the vepot phase ode #uel 3@page Tankywhiercieisa Hie) stoeags tankds prayidedswith an

oute G bbby oL Bt B RS st Gt

comprididggonucl eoti de prinmers and Tagman M3B probes were
designed from Affynetri x consensus sequences using
Primer Express version 2.0.0 (Applied Biosystens
| Dfeadtion’ AABBRhYER sidaRefionebhe fRYIdEReshdMidds saitible to deactivate
coval ently 1i nked fluorescent reporter dye (FAM  and a
i nor gibovEoInergarIctie RompensnEslcEhen eontdstaddherewitng)
covalently linked to the 3' end. digonucleotide
standard tenpl ates were designed by the addition of 10
bin ivfet fesead sgaetiorf ranede Juisheosnmenieationsvithaihg vaporspaes offsaid fuel

h | . 1. Re h R [ d
ol | gont e T PR TR Gl bk et 5e rom

Bi osearch technol ogies Inc., Novato, CA. HPLC purified

prinme and obe.for murin o . .

o, BI<E R eaCtinnrepi 2t DUy siaiany hdhpregen sgeg of said

synt hegjef §8raab tBkagLthe ligletof thé\ ekl EeCakGT TCCTA,

GCGGCACGTCAGATCC, 6FAMCCCCAATGTGT Cl. [00374] 9

Tagman thermal cycling. Quadruplicate PCR reactions

for safpé %&te@m gf Shi 0 HHREINEH@ sf¥dh acth ¢18s6d 16898 em.

(Applied Biosystens Inc.) thermal cycler under the

follow ng conditions: 50C for 2 mn (uraci

N3 degl y¥FOsytas 61 ALe$ firthe? ebmpRsifk thiétAsitlel Rk b%ﬁli@ffatiﬁggressure

ther nost abl e pol ynerase), and 40 cycles of 950C for
withinstha sgst80 001 exposlredo sither Sipesragsewherc earidiiingn was

collected every 7 s for the length of the run for each

reaction well. Relative transcript quantities were

dét er nifThedystem o€cleim 8 awjick sty inlotipulet samprisss a source of make-up

R N TR T S—

10. Probe | abeling, hybridization and scanning for

transcrj pt profilin anpl e .|.ahel i hybri di zation, ..

i ot PR PHRPTOEF e RS St SRR B seha Sent 18 Buiibrate
pressursSAMUOIE Sysl@h 98bn BXRRAHab s@itrRERDRSHC Edhditifs.

Affymetrix” Techni cal” Manual (701021 rev 1) for

Genechi p(r) Expression Analysis (Affymetrix, Santa

ar a, r Taga i ; S
R A R e S e T e
Superscript Il (cat #, 18064- 022, Invitrogen) and 0.5

ug (dT ' - . . .
oA Cra R R AR A T A A s R smomioes By
for 1 h. Second strand synthesis was carried out by

the addition of 40 UE. coli DNA Pol ynerase (cat #
18010-025, Invitrogen), 2 UE coli RNase H (cat

#18021- 071, Invitrogen) and 10 U E. coli DNA Ligase

(cat # 18052-019, Invitrogeyy followed by incubation

at 160C for 2 h. The second strand synthesis reaction

was purified using the Genechip(r) Sanple C eanup

Modul e according to the manufacturer's protocol (cat
#900371, Affynetrix, Santa Clara, CA). Purified cDNA

was anplified using BioArray high yield RNA

transcription |abeling kit (cat #42655-40, Enzo Life



avb function, we have performed an Affynetrix GeneChip
anal ysis of gene expression in kidney tissues fromthe
woizbat/oogpe and Al port mice. A group of genes wWPCH/US2006/026631
altered expression in the Col 4a3-/- ki dneys was
identified as 395 GeneChip probesets show ng at | east
2-fold nean difference in normalized signal intensity
bet ween 7 week-ol d Col 4a3-/-, age-patched w l.d type
. dnoyEheysigmos Glap Yrreinssid Tpsiioa 708 SPmBRITS 46T Sh
f
contai e e By RS ol e A
compoharsi(s) mdien abedctpd tdawitiantdensisableatonditions. genes
overexpressed in the Col 4a3-/- kidneys with
i nfl anmati on and regul ati on of | eukocyte functions,
viher edbhegssiem cvﬂndmm &Whereﬁstha messelshad @n idaisand and ee outlet end,

associ at ed rlnarl Wi, t.h ol i equl ation (Figure
and thegptalyens] varics SORE TPt X a0 B ortieb SR |
avb- bl ocki ng mAbs attenuated dlfferentlal expression

of a subset of%genes in Col 4A3-/- ki dneys

ve = .
uked ahkg yystes offclamyd whersin the ceAlyENOpISH t%rqaaart?% {pe inlet
99@ s affected by the experinental treatnents at
endtOgio. %*%ﬁ% further filtered the resulting probesets to
sel ect those showing at least a 2-fold difference in

gir g(r:]glj u]'J}J]e o g‘{ %t?/scéalﬁxeg ﬁ@g‘% dd gaéﬂggt 1 esg@mnallgr Qﬁ}fported metal

catalysi gni ficantly affected by 3@, 8C5, and TGFbRII-Fc
respectively. These groups of probesets showed a
consi derabl e overlap and each of the groups
I ERr esEid 8dtetn $16l4ixh 1 Nwherdickaklnset cailystiesd@Fed from the group
correspondln? to the transcrlgts drfferentral

consisingpp eadbAETIscBregipys metals. difagidop mepl oxiisy, ratea i @idgs gnd

gene expression by the avb6
mlxm% i‘g{w%%%&%g&a% 8Gs (Fig. 35, Fig. 37A)
preV|oust shown to belong to two different
che ' : :
A - aubE e BRI, S e Rl R Chifaing sy
catalyst v@tlgmd omentmet frextive nomgporengx)proagsise a teriparatefcinghe range of
act of the avb6 mAbs on ki dney gene expression
3“““%&§3P§$&ﬂ UHlR0%e t he bl ockade of avb6 function rather
than to activation of integrin signaling or to
non-specific events. W found no signifjcant effects
ot4.t heBhoswstanyobslpnnnberemn the regchien &Qps 8 485061tqdWithe
type kidney tissue. This observation
tmm@e%%%g@% eéh%hat the effects of the avb6-bl ocki ng mAbs
observed in our experinments reflected primarily
eas L fig f ]
§’ ox p?héc' gfspe&r 8n%1|m%? ![JJ# g{ha{ i, ns(ﬁ?etrﬂga%%?ur% mcﬁiﬁ?atm[ 09388
exdmﬂgﬁulated by avb6- mAbs wi th naj or regulatory pathmays
we subj ected the respective gene lists to virtua
regul atory network anal ysis using the | PA software
(|F6.9Ur ghddystenh BACIGRIPS kvdSreiethe hiehtsdxShdigerisdedg@atediwigithe
to a curated database of known physical and regul atory
catalyptrpogtesigng vesselanong genes and proteins. This analysis
produces a ranked |ist and individual configurations
of regulatory pathways that are nost |ikely to be
r ér | ectl‘b@l sypjena ofjleiam 1§ wdiereiit saig Heat sxengerrompriaps hlatag h
exchahils éﬁﬁf of genes nodul ated by 3@ and 8G6 were not
a%%ﬁ%F y identical. |PA has reveal ed TG-b- dependent
networ ks as the highest-scoring regulatory networks
affected by 3@ (Figure 37A) as well as by 8G6 (Figure
37B). Consistent with this finding, hierarchica
clustering of the nean gene expression profiles of the
experinmental groups has denonstrated simlarity
bet ween patterns of gene nodul ati on by avb mAbs and by
rsTGbRIT1-1g (Fig. 35). [00387] 6. Blockade of ccvb
reduces expreSS|on of TGFb |n the CDI4A6 /- krdneys

I
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honmeost ati ¢ processes, blocking avb function offers a
potentially safer alternative to systemc inhibition
woh007@es130i n t hose di seases where the avb6 i nt egrius2008/026631

upregul ated. [00396] CONCLUSI ONS [ 00397] avb is

overexpressed in human ki dney di sease associated with

inflammatory and fibrotic pathology - [00398]

avb6- bl ocki ng mAbs i nhi bit osi s in Col 4A3-/

(W8 por the 66 oloaiRy kﬁw@bemeﬂlF‘%fé?% exth%%@@]e 188} igyelgoted from
mdanh,%ﬁh@ﬁ gtudies indicate that therapeutic bl ockade

avb n t onIy i nhibits the progression of kidney
flbr05|s but can allow resolution of existing fibrotic

protec Hg ?%ﬂgﬁgﬁ%%glﬁﬂln1ce t?%%g8%fﬁ%f%%§

profiling of kidney tissues showed that avb blocklng
S s

Chinge B RIeEAOE ] DR EBERLRS SELAIGRH: a vaporative
cooler/redi at or s. [00402] Simlar patterns of transcrlpt

nmodul ati on were produced with reconbi nant sol uble

TG--b RII treatnment suggesting shared regul atory

famct i Dhissyefenayiclgind] Weerelh sadidf402dn 4k CBMMNEES:a source of

[00404] 1. Okada H, Kalluri R Cellular, and nnlecg$
microysa¥erRRSIEY SufGtientde deach VHP S8 €88 PHAOKHEAT I COEROBHIS) When

rogenesis. Curr Ml Med 2005, 5:467-474

Comﬂc%ﬁ@%ﬁ%mg %heppard D: Functions of pul nonary

epithelial integrins: fromdevel opment to disease.

Physi o

2 pr BT SRR alie} MRl PR it BlRGes HloonfihE
plasme¥iiorgye sl ffivilear tordehdtivate saiticbriervr egpre mtlﬁ(@mmﬂ&mﬁé) w9,

7:167-177 [00407] 4. Border WA, Noble NA: Interactions
Cmﬂm%i“pﬁéﬁ@?orntng growt h factor-beta and angi otensin |

in renal flbr05|s Hypertensi on 1998, 31:181-188

[00408% 5. Wang Koka V, Lan HY: Transform ng.growh

141 or Theswiemal ‘E}»ﬂ%ll &r&wa FPMpEsing t@aalﬁéyreatpgg% ed on the

6 [ 00409] 6. Sanpson NS, Ryan
nﬂaagﬁBPEﬁ%ﬁg%ﬁgﬂggsu%g e , Koteliansky V, Gotwals P:

A obal Gene ExpreSS|on Anal ysis Reveals a Role for the

al bha P . ,

oub1 SueRsihblelsfh LRy ShAYRE AR LEyach Stk pElgE ndlor after
the red€tiolveelan D, MIler C, Bovard K, Glroy A Gardner H

Kot el i anski V, Gotwals P, Amattucci A, Kalluri R

Integrin albl and transform ng growmh factor-bl play

dpst i NThe sptes of clamh p diirttheg comprisihga tpptdoogetnesi fomrtte reaction

serve as dual targets for metabolic therapy. Anmer J of
zone fppthsgpmor of wetsy 11 P@h%lefew [00411] 8. Hanerski DA,

Santoro SA: Integrins and t he ki dney: bi ol ogy and

pathoblology Curr i n phrol Hypertens 1999, §:9-ﬁ4

[ 80412]The sySFmBE elan fwmee RPEpEsinga tigp dewRstregm from the

tti A, De Luca M

rﬂwu¥?%ns o#%?%%nggg%Fﬁgeactoﬂﬁ%@ dulates bl and b5

integrin receptors and induces the de novo expr essi on

of,~t he r.J

(&P ac Aootel b LR el il etpd iy intg Syl storage
VesselBtsQ’heIIQ%hdﬁb% tB&3ﬁ8ﬁ5se{1<ﬂ)@yfhie31]1 cdxﬁpns'l[ﬁng Il an P, Paul

H MIllar E, Hbberd A]&f §§ IWV: aIrha(v)beta(6)

| ATRAGHPR ZeREHaNG Ainjchand Qulebed and transpl ant ed

Ki, dRG%S of it %Fe)felh e DBR% 0rGH 1§ﬂ121?[’u1&%§§m[191%%1631 wh% the inlet of

Breuss JM , DeLisser HM KIimnskaya rV.

Fol kesson H& Pittet JF, Nishinura S, Al dape K

Landers DV, Carpenter W G4jqett N, Sheppard D

Matt hay MA, Al belda SM Kramer RH, Pytella

R Expression of the B6 subunit in devel opnent,

neopl asia and tissue repair suggests a role in

epithelial renodeling. J Cell Sci 1995, 108:2241-2251

[00415] 12. Breuss JMGIllett N, Lu L5 Sheppard D5

Pytella R Restrlcted dlstrlbutlon of |ntegr|n Be

. " .



sol uble nmurine TGF-b receptor type H1g fusion protein
(rsTG-bRII-1g) against rapidly progressive rena
woi27o98730 Mean percent inhibition of snooth nBETIUS2006/026631

actin staining with nu3@ at 4 nig/ kg, dosed i.p.
three tines per week for the ten day course of the
experinment, was 32% [00457] | NTRODUCTI ON [ 00458]
Progressive fibrosis is a common process leading to

the reqof{@ii g@l%s| opment of end stage renal disease and
PL QSREEGE ¥l RRbE, REldkdh tHeawRER I itk vhh RO MGH communication
activation, 1nfllanmmation, and reorgani zati on of

with teeinlailofisaid reaetiaiczarsnandsi th t he extracel lul ar matri x

(ECM.. Ml ecul ar. mechani sns .cont rihuting to these
R aY A acRRE AR e LR detsSn S F B, e
reactiod@onR ainSfluid behirnicaiMyvite IRl dt BOthedItbr/BbARNEE, and the outlet of
expressi on and function of cell adhesion receptors of
the fil{ef/sondenesgiininsilipe eemmupicaonwithdaeliel Ho1igae sessplave
reveal ed i nportant regulatory functions of severa
integrins and associ ated nol ecules in renal epithelial
amdersisssiktepetiin zoak jogergies onde conditionsoiitahledn gernene or reduce the
i ntegrins r Lon s str ' 3 d. |
enal” o ReRaRRSTREATE ot Rabl B Eubeg AEHFRRG factea
3>14>1therevdithin tRxpreese onfues vgonemdlis jn flwd comatumitation with the
epithelial cells where it is expressed at |ow |l evels
i n nor gl SRS Ve8Phsues and el evated during
devel opnent, injury, and neoplasia 14-16 18, Although
avb is expressed at relatively lowlevels in healthy
ad®l t K syplein for displaginedadiiarprivepqsrin fhceaper space pb a fuel storage

R T )

Recently, el evated expression of avb has been reported

[ BeealBon AR LR Rl ncr saled expression of

avb in vivo during tissue renodeling, expression of

it Egﬁ%\écgo% n%, gva{e%%{l I}%%SS%%J&%%S% d?eﬁllat{hgg lcbr%lmu%ueclaltign & tﬁ)ee inlet of
epi t hetlieabigidadshd N9, including EGF and TG--b 3' 14 .

Mor eover, overexpression of b in the skin of

transgeni ¢ m ce has been shown to provoke formation of

S RRBErH BPEHS] ¢4PoR W iterdiR UKkouAl} oT eI §8por1sid NGl caMbniiBdation
play an inportant role in regulating epithelial tissue

r enndeMitighe e o6 $31d kepstipn Eongamas for avb i ncl ude
fibronectin, tenascin, and the | atency associ at ed
peptides 1 and 3 (LAPI and LAP3), the N-term na

f ppldenety ¢ fdter/conrdensareviberpinavhandoe fittew epndedserismpreseniathe

-b3 21 _25.. a.resul. f bhindi.ng_ t. he I )

oo oaraton Tl i Bl sREeRioAALBE R (hOGRE e Londenser,
and achhdeiottletadf thefiRed coh@mnsbr is TiiHuid dosniBiiitiRaiwigdthe fuel
as a latent protein that is cleaved and secreted with

t he N- floragervasse. AP non- coval ently associated with the
mature active Ctermnal TG b cytokine. The | atent
TGE-b _conpl ex cannot bind to its cognate receptor and

t mhlgreﬁlé$£qip mractiporagipsaifigs dopditiony enitghlel tb remenegrredicedhe
the aCEbﬁ’c%n{r%HH &%e c?ige % é&%%g@ i %é ?orutrl]@et 35§ when contacted
mechani Sirs at 1 nctude oreava %& pr ot eases,
exposutterdvait mvhe ptesence of il Rgpdrpethétinahe raadtibn zone is in fluid
conformati onal changes in the |atent conplex allow ng

it to svmalupwatl%wggghfafuél yeepvere 2 ~29. An

activating conformational change can be i nduced by

avb6 involving direct bindipyg of the integrin to an

RGD notif contained within LAPI and LAP3. This binding
converts the TG--b precursor into a receptor

bi ndi ng- conpetent state 22'25. These findi ngs suggest

t hat upregul ati on of avb expression on the surface of
epithelial cells can lead to |ocal TG~ b activation

foll owed by paracrine activation of TGF-b- dependent

. . NN AN S ——— p—




systens include a reaction zone having an inlet and

outl et, wherein the reaction zone provides conditions
weubi7absBot 0 deactivate the reactive conponent BCT/US2006/026631

Optionally, inventive systens include the ability to

renmove heat and or water fromthe vapor phase. [0007]

In yet another enbodi nent of the present invention,

t | : f N
{87, 9 B eslchihe SO RLARRIAYET R Hifuliyclronents
from fHewiaglsr gimse af gfel siodge bk whekin saiiciel d6lagstaak @g@iprises an

1 st;éstems e%ng cap%goe of mai ntaining the concentration
outlet) foy,pgmovat ol opherpbiom andam inleg for spyBHeintapoy therete sqidsystem
compff@ge of the fuel storage tank at sufficiently |ow

'evéls so as to dramatically reduce the risk of fire

and expl osion therefrom Moreover, circulation and

t Rsatalyshronst said paelystzone oomprigihg te dpteradly supponiedinreta catalyst,

the vent.i,n f . fuel containi vapors to . the
at mosplied éb.%ta?}ﬁb%%?g feReuYq W}tﬂ gﬂ%?‘ﬁ‘élf’reerﬁﬁ%’d’ie FRmPoRintEhwhen
pr esentcohtavied theddvith MRlee sidtaBldyoaditidas met hods for
deactivating, reducing the concentration of, or

one or nore. reactive conponents fromthe

remvin [ : e ¢ .
vap é‘%lefp‘% Said systery 1 flufd eangmpgieattomnkith thewaner pached saiskiiel
conpri ?ﬁ']f‘&i ' vapor phase
fromt Eg)r%z[ st S?Eg(gﬁft%g%& Fﬁ%&%ﬁ%q%ég C|1 on zone

whi ch serves to deactivate the reactive conponents
bef onidettihem vaig ocachbmzened is flugt commednitatidnweith del vapbospageof said

tank. Opti,opal |y, i nvent. thods. include the ability
tor e%kl/eé S{‘]l)éaagte tgrﬂﬁ‘/l?)?h%iggf’{lﬁ?g\ﬁqtsf?éag?at - phase.
BRI EF DESCRI PTION OF THE FI GURES [0009] Figure 1 is a
sebematlihe sidtéhi SF ERirh 00 f@ihe? 88mBANAL b ABAperShurePmb&Aot ¥ociated
) onponent reduction system according to the invention.
Wltht[clﬁeﬁi‘@lP’StFﬁO@&re 2 is a schematic illustration of another
enbodi nent of a reactive conponent reduction system

aggor di ' [ 1. Lqur. I S.

ohorm e 11 TESF ol 3p el cp e 8 T8 Srlo i e from he
vaporr eacti ve conmponent reduction system according to the

invention. [0012] Figure 4 illustrates the perfornmance

of an inventive catalytic reactive conponent renoval

s98t emA il stedage sysedny forame treaipedfgtseidesstem @hdtdarg

nobl e nmetal catal yst is capable of reducing the oxygen

| evel froma starting level of 0.6%to less than 5

ppuel [sO4gR] tarkki lpvirgg dn diglea s e&raowRd] i0€ vhpor Wsdréfadrh Ohdah inlet for
anot her enbaqdi nent of a reactive conponent reduction

syst enT¥ JEPYJ hgetonand nvention. [0014] Figure 6 is

an illustration of one enbodi nent of a catal yst
contai.ning reaction zone wth heat exchanging capacity
at EFCHPM ZORehavRIE quripishandoentlef, odesgin Faig weastion zeneprovides
i1l ust i: : e i t .
cont ai oy s IR AE Bl & anle SRR Bgponent(s)imthe
conponeacf phaseadsaidifng stovagenenlpivase adnthdidembietith,

[0016] Figure 8 is an illustration of a catal yst tube
having a gradi ent density according to the present

| whereirn tha oufl@AT &hidFig ytorsgedaniaRRdn 9Bid ¢dngtukiddtfont wiéh the inlet of
embodi nents of a catgl yst tube, having internal fins

sui t ab TF35H10B 39RS, 38d Hietinlet ok sgid Bl storpga BInk s wuflwd 10
col | ectdmphichtiddwith ﬁfeeoﬁltlgp§ie§icfﬁ9&%n ﬁgs of a
catal yst tube contenpl ate or use In € practice of
the present invention. Figure 10A is a view of an
enbodi nent of acatal yst tube having external fins.
Figure 10B is a view of an 2nbodi nent of a catal yst
tube having an internal cone which may be coated with
catalyst. Figure 10C is a view of an enbodi nent of a
catal yst tube having both external fins and an

i nternal cone which nay be coated with catal yst.
[0019] Figure 11 is a view of an enbodi nent of a
reacti ve conponent reduction system according to the

T . - F A/ p— o A~



fuel storage systens for use in aircraft. Invention
fuel storage systens conprise: a fuel storage tank
woaavirgsanm outl et for renoval of vapor therefrear/uan®e/026631
an inlet for return of vapor thereto, and a reaction
zone having an inlet and outlet, wherein said reaction
zone provides conditions suitable to deactivate one or
nore reactive conponenté%) i n, the vapor phase of said 1
fifel st agem fflainin™ BICERGRBIZP (S HAPRATS 3 vesse
€ or
contf oMb B ok i OAR Moy Aokl of s o
more redmeivee wbmpomdni(spivterf crattactddahergwith amier syitplle epuditions.
conmuni cation with the outlet of said reaction zone.
[0046] In accordance with still another aspect of the
P34 senThd sysent o fuigint 3fefuethar eonprizin e mpestwersnddatator.
reduci ng the concentration of one or nore reactive
conmponents fromthe vaporphase of a fuel storage tank
(35.9. , Thysydeacsf olgiti dhwhéreintthe tedgetitne modyaneis tésyiated with
thereln) wherej n said fuel storage tank conprises an
the catglyef ODtFPS VEFBYal of vapor therefromand an inlet for
return of vapor thereto. Invention systens conprise, a
catal yst zone, sajd, catal yst zone conprising

o1 onAimehad fosseiieimidas sanceitaIop of ome aF HOEEARS:
| & n
e e L i
comprisgs hiabuitbet candmbivalng vapor therefomtand sulbidfos yetmmfivapdi théreto, said
ommuni.cation wth the vapor space of said fue
lndhoéﬁﬁmﬁﬂgn3ank via the outlet of the fuel storage tank,
and an outlet fromsaid reaction zone in fluid

comuni cation w.th vapo ce of said fue

SPasPiRgat feastia hortion witpl? HRROK Plpsetfpan fhrepelytypagenk dyrueh a
Enbodi piagksh ﬁnetxbﬁerélﬂ\éﬁfdtrb%oﬁ%ﬁné ?&lvwée candlﬁa;mﬁﬁame &
nmodul at or associated with the cat st zone. |In other
enbodi deactigate said ene PoMOByISEEIVE coamonmdsmwelacwaﬁe& @erewith,
r emov ter, fromthe va 0 .anc

i tn et i Rtag e bBe hevine Frabbed RARRHAEA F reactive

there gifipdteals)dRteiUghd SbRhAge systems for use in
aircraft. Invention systens conprise: a fuel storage

tank having an outlet for renoval of vapor therefrom

apfurdthglthé Shpok Ehasre%%g r&duc¥@B&tcehirRioRl T reAfidle Bomponent(s)

reacti on zone having an inlet and outlet, wherein said

react i theretotresad tigl sierage tanlli t i ons sui t able to

deactivate one or nore reactive conponent(s) in the

vapor phase of said fuel storage tank when contacted

t Bér ewilhtmethtodrodictaimi3é vher¢insaidfreastion zonge¢onspriseng eatalyst

ank is in fluid comunication with the inlet of the

Cmﬁmpgg VEFSh zone, and the inlet of said fuel storage tank

is in fluid conmunication with the outlet of said

reacti 48], | ccordance with.sti anot her

SBect e bt elinbe fiy bR eonhispReraladid dyigephae fom
the fubBk&IREStahP bvith@des Faguﬁ@ﬁme@me b tBdali DAY tAE rABLOForRDT €

reactlve conmponent (s) fromthe vaporphase of a fue

storage tank % by deactivation of the reactijve
céfponédrmetpd %égmlav}ng skinepivapar i the 8ppaspreegs, 2 fiskstorage
V f
vessel &1&1? fc%?ft!l\ge (3)113&40‘11@ ﬁ% e?s%d z{/lg 55&%3{?% \grﬁjgltdge{wr} %g%nﬁtolhg Eﬁlﬁ mhéthdd
compfighftods conprise: passing at |east a portion of the
vapor phase fromthe fuel storage tank through a
reacti on zone, wherein said reaction zone provides
condi tions suitable to deacjd vate said one or nore
reacti ve conponent (s) when contacted therewth,
t hereby produci ng a vapor phase havi ng reduced
concentration of reactive conponent(s) therein, and
thereafter returning the vapor phase having reduced
concentration of reactive conponent(s) therein to said
fueI storage t ank. [0049] In accordance mnth yet

o, o a1 T o




may have a uniform catal yst density. Fuel vapor/air of

reduced reactive conponent content exits the system
woizeo7mosi3et 924. [0068] Figure 12 shows anot hePCT/US2006/026631

enbodi nent of an invention reactive conmponent renoval

system Fuel vapor 1002 is supplied to reactive

conponent renoval system 1000 via |ine 1004 which may

optionally include valve 1006. Air 1008, which may be

f qomatrinipg airppth eporzed Bel.r ecycl ed air, is supplied to

inlet 1010 of reactive conponent renoval system 1000.

Theial b suitable to

R ey A AER R e S bt lalae

means mbduceaeadive ngmpbrens-deflaicd agy ea the air comes in

contact with. The preheated air and fuel vapor enter

ST R 3L 0 TR oo GBI i produc
cont ai §ibBENSANN WaeBYe, RéactvibsBpsRahdeletbd higymadnDd
structure 1032. The fuel vapor/air mxture of reduced
reactive conmponent content exits reactive conpon&n& .
risfradesing (hereswingoubyipntiabyyater-Heps soactivrear anepdepleted air
|11 UStind &4 ARPSBIRRILRBNL: 1Bl @ikl digrefiyt oM whi ch
enpl oys evaporative cooling to facilitate the renoval
of noisture froma feed stream conprising the vapor
phase froma fuel cell (not shown). Fuel vapor 1102 is
supplied to inlet 1104 of inerting system 1100 where
it optionally conbines with second gas source 1106
supplied via line inlet 1108, such as for exanple,

air. The vapor is passed through heater 1110, which
can be a heat exchanger, and is then passed into
reaction zone 1112, which can include a catal yst
system and a heating or cooling systemas desired. The
vapor exiting the reaction zone viareaction zone

outl et 1114 passes through condenser section 1116,

whi ch can be contacted on the exterior of the piping
with a liquid, such as for exanple, water. Water
renoved fromthe treated vapor in the condenser
section can be collected at the bottom of the tubes,
and may be renoved from condenser section 1116 via any
one of a plurality of valves 1118 |ocated at a | ow
poi nt of condenser section 1116. Liquid renpoved from
the treated vapor via drain valves 1118 can be
circulated within the evaporative cooling systemvia
punp 1124 and used as needed. Inerting system 1100 can
al so include noisture filter system 1120 and can
optionally include other desired filtering systen(s)
1122, such as for exanple, a systemconfigured for the
renoval of oxygen, hydrocarbons, or any other

undesi red conponent renmaining in the treated vapor
stream The evaporative cooling systemcan recircul ate
wat er renoved fromthe vapor via line 1126 to hol es
1128, thereby allowing the water to contact condenser
section 1116 of the reactive conmponent renoval system
thereby further facilitating renoval of water fromthe
vapor. [0070] Figure 14 illustrates one enbodi nent of
a systemfor the renoval of heat and noisture froma
vapor stream Fuel vapor feed stream 1202, and
optionally air, is supplied to inlet 1204 of renvoval
system 1200. Inlet 1204 may optionally include
pre-heater 1206. The optionally preheated streamis
supplied to catalytic zone 4208, which may include a
catal yst material positioned to facilitate maxi num
contact between the vapor and the catal yst. Treated
vapor of a reduced reactive conponent content exits
catal ytic zone 1208 via outlet Iine 1210 and enters
rotary inline device 1212. The rotary inline device
may be used to facilitate either water renoval, heat
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