ANTI - ALPHA2 | NTEGRI N ANTI BODI ES AND THEI R USES CROSS
REFERENCE TO RELATED APPLI CATI ONS [01] This

w@pplogmoi on clains the benefit, under 35 U. S.ECT/DK2005/000740
119(e), of U. S. provisional application Serial No.
60/ 738,303 filed on Novenber 18, 2005, which is
i ncorporated herein by reference inits entirety.
TECHNI CAL FI ELD [02] The present invention generally
r elmpesvéd fueltefficitiney fdir tamiepistondabt-sitrakegdiesebhengines.
their uses, including humani zed anti-al pha 2 (a2)
integrin antibodi es and nethods of treatnent with
anFIERD cimtmﬂ INVENITI(DNdI es. BACKGROUND OF THE

I\/wh%n 1’%@@9&1 eglrsl/esmaé{ §eé‘|\ﬂ‘/gﬁé|¢g‘£ §%@§}fnlngt%nn 1 a four-

5 | n@trurde gkl ;asmlnedleselvasgmé aFurther theinvantiorlrekates to a method

Pt Bk £ bins b eSS H BB GRBE8 onaine.

neutroph S and mast cells. (Hem er, Annu Rev | nmmunol

20 AGBCRAUNR OF THEVERRIGR " 570"

1 0HI@§€| 2hihexugetDOAhoarl adrtesio nypm ofa‘l/ess@ﬁ anddhesedrin certain

an nuni_ca n. 5. 273-281 t

10 ¢ SIENATY gRpikePas o rtPieAlY gine e i T3t stk type or of
botive ekl \Wnboin fauesfroketypen extracel | ul ar matri x.
Typically the |-domain of the a2 integrin binds to

collagen in a divalent-cation depi: ndent manner
wh divweastro ke crossthednnenginés nded imrﬂaalmerarrd/omstatjgrhanycanplications

Dok BlyPELd S BB a0 bR 1y B DA bricating
15 273y2Rin CA9PEsEs §be:aﬂpécsyéiem pil/systenh lybambmt that egrmally is used
var relﬁRw?%tE) ¥ Aocir (%é’lﬁw% @ﬂﬂ e’s B?ﬁﬁh@@%&%e% S pistons

or “partl cu ar ce
ex alspA/eil aQIIir aativetion andboricootul akvariaus! Yalgemor tedjieor he other

f d I

iy IBBLER3BF DL Tt SRR, i fR IRy AL pilcyincer

( 1m)c)anedhet/normalw is ugseddor wbrIEaMhétherengiae sioylinders, piston
(MW-1), endorepel in and nultipl e

20 coltnlﬂg%tl dg;S anﬁ ﬁe Clqg con‘pi enment protein are al so
i gands for a2bl ip:egrin. (Edel son et al., Blood

Ilgp?:fo]c%-gttrégéltﬁﬂgé g@g)& g@lee? '%ﬁ&&érn e Il?glfsré only a single
pr @cﬂet.:w,v@sfarnmbmah@ cd £96 gnmadeaglaea @ﬁe typically used as
%’é@g uxﬂi%' el Jg'b?hlsﬂfh %H él'i‘rg%%ps or_ in stationary power

ent reor zatl on | agen fi bers as
25 me|genesatm ora@und/@@pémwsg@n|anpéi¢atﬂcer§pmm{%(plca"y have a
cx¥d oki ne expression and
pr%?glrsg??@r:]&ei 392% . Biol. Chem
278: 48633- 48643 (2003); Andr easen et al., J . Inmmunol.
3)ils Fsre ondtantl Jaﬁb&ﬂe@lu .exposure to the
16?{%69 5 40'@% Ve rS ot T LR

0)), aspects of "T-cell, mast cell,
an@ombnsth@pmrpcmqwhe@by(tbﬁaﬁeéﬂl prapertigs qf tha dunk piston engine

14

30 Op%lﬁ?%%édlg\%r)twgg‘é%ggg c?l%bod%)%é; g(ﬁjtglégég{# @t‘ére @fiéﬁt until finally
Bl dbe. oil 0wl chaye ta- be (slifw4)'eplv@h8heét oR|compieteby dgnged. This
18Q4k ré@ﬁ%n( F0e8ds catRAYeSrebrsiry éWI@Qtéd/Wseparators or the like.

hyersensitivity contact hypersensitivity and

col I agen-induced arthritis (de Fougerolles et. al., J.
adi [ t
C‘fbrjtbﬁé?éibns]&\?géa%y (Zté(? dq%gin e'é% @%gb@);%lmltléh (e.g. from

35 rmmmmtws@paneymﬁ@@mtShDeyﬁag@he§y§rqu<%!%| ;¢t<‘et furthier degrade the
Celduaft) oL 1P B0 R7a 1 4B Gor U oF gedtadndigimdy from beng
healing (Pilcher et. al., J. BIO| Chem 272:181457-54
(1997)), and pr 0CeSOREIRMATIONCOBYW t h VEGF- i nduced
angi oge: nesis (Senger e a/., Am J. Pathol. 160(1):

195 204 (2002)) [04] Integrlns are heterodlners



that the nucleic acid is expressed and, optionally,
recovering the antibody fromthni host cell culture

W@ 200g/05706T om t he host cell cul ture nedi um. Al BOT/DK2005/000740
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15

provided is a conposition conpkising a humani zed

anti-a2 integrin antibody ;ind a pharmaceutically
acceptable carrier or diluent. Conpositions for

t herapeutic uses nay be sterile and may be

| yQIéd | WhieH. speeits ey ther degrdeatiors prooess hBhle degradatiohi prgcess in

éft:’ép'g%aﬁg trﬂla,g §%§§§}yegﬁﬂg%é%§{%§@&ﬁfe§§[ pg)gmg s frictional loss

ef f§ﬁial|m? of aDligdosel chanactet.i Armihcredsegini theatlﬁod@dlgl)of thee Bngine oil

mani zed an a2.integrin_anti
e WL TSRPTS el i S fed SoBEraiR edetdll ingrepsed fuel
anebheumpldd, dedreased engiregefiicincymincréased component wear and
co-adm nistered to the mammal either before, after, or

si Ae GNP WS h, the anti-a2 integrin antibody.
[20] Also prow ded is a humani zed anti-a2 integrin

CoThP R TRTERIGe RO s el e sy isatly and may

( VhOOGEbEYSNGAIdMaIn filnids lihQiR), cdrhpohéid¥sicondition should not be

sg%%“%ée%% BRI PR N ARO7ENEOS PERRERANS it it wil

(ChaSEQ) Ibe f@léﬁishécﬁﬂ)} chang&d eDhartiingrihe diltie usually done by de-
S 0 T R0 B R AT ST 5 ror

f ubuheng eshdtihgrenémissionsabove- ment i oned heavy chain
vari abl e regi on conprises the am no acid sequence of
SEQ ID NGO 185 in which (a) position 7 1 is Lys, (b)
poJiot pwion the udable (ime pbilsiwsed7B saclvangires, (sliitedngdditives

CnanaB A padipeRlars{Ptded " yie bag b Ry T otain a uly

c ofigpmidatedanil. aummlandldgssmmaib' doriecatt deliCatech ISEDbased blend

mb%qﬁéi}‘la ﬁ%@ﬁggé\ﬁ?gl}@g% I%ggneag? l;oﬁ{hé %é]wér?dat% a ship or an off-

~ anshbo pldntr foneusec imphée sengines-\Whe e@ddﬂtor(tcnfrpadtﬁtlv&;s oheadditive

20

25

30

35

A e

anti body conprises the am no acid sequence of HCDR1

NOCRIECTAND SUMEARY R THE MYENTION 700, (oo '
anﬂh iman ebigptiof e ipsessNts inventior rtocprayide & systangtor and a
%bﬂeabg&%ménﬁefh%%w gﬂcmgrﬁﬁ%oﬁlﬂﬁbf#fﬁdﬂ r\'rif] R%ﬁ% diesel

anti rrn an

-
vaﬂnQMeethaégomsdbﬁmbosfeﬂgenW%meg athied) gfeféfrmmlegéfA further

(SR g B9 POURY B PRI W s
Dllﬂle mpdénatwgrae) ot@mc:(w«mﬂpu SEQ I D NQ 6). [28]

In an embodi ment, the above-nentioned |ight chain

vari abl e region conprises the am no acid sequence of

SEQhese Nabjedtss anfarg otheranaevpebienedtby @nsystem for reducing fuel

aDQURsHRBlANGH 4! fir-stioRb" g‘(ﬁk' tSn" 8RN &R Stﬁé system
am no aci d sequence o 186 in

po§pmpﬂ$l@ & r@{@nlsbﬁgent,@gstpnbﬁongecptgd [tygecgky)a englne 0|I from a

gi&r‘ L QPoKtBtrlifk g}é'ion erséﬂéng'l ¥ aﬁ@%'r@éélheqeﬁlﬁan(sﬂ}nérﬁ)ml where

an enbo ove nment1 oned [i1ght chain

vart atreelemjirmntc@yﬁﬁems@scgrﬁlmﬂdoadmdlr@ethfe@@eme oil and the
sel I I

o REEEGE LT Pe O £ e R NS NE Dl aine.
hunanlzed anti-a2 integrin antibody further conprises
a FWI region conprising the am no acids sequence
FGQGTKVI | K of SEQ ID NO 38. [32] In an enbodi nent,
t he above-nenti oned humani zed anti-oc2 integrin
anti body conprises the am no acid sequence of LCDR1l
(SEQ ID NGO 4), LCDR2 (SEQ ID NO5) and LCDR3 (SEQ ID
NQO: 6) [33] In an enbodlnent the above nentloned

. - o -



conplications, (e) a2 integrin activation, or (f) any
conbi nation of (a) to (e).[74] Preferred anti bodies

wemd/os01 he | -domai n of human a2bl integrin. PET/DK2005/000740
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partialis r, the preferred antgbodies are able to

bl ock a2-dependent adhesion of cells to the

extracellular matrix (ECM, particularly to at | east

one or both of collagen and | am nin. Humani zed

anSirvedites degeadationi frdtess nufl thti egginet o oeffectivblys isd stowed by

SR, (b8 3650 BRIGHL BEe 2Ry 21 Roarcatr

sppriceks drerebugathor aliwled ot egen ravoidted ithasimple way. Thus, the

e? Mé@tslir%tgh ggsl,téqng@%wa@@s O%ip%q%ggﬁrf)&ng&%ﬁﬁéhf Sgrformance of the
cofmitidl engirensil desulting ivedleatipreduted evmponeiithwedi add eguipment

aniieulpecdst e JERheR" g FRTEnehfirantheflany cfifthay system is

nopreided siage tesy wastean th& $¢rmTbéspemtesil Bafoduted agitie usability

t ntib hai i abl
- ogrdne Bofigeir e w%ng?#'ﬁ%%zpﬂs?@d%deéui'n?evﬁf”' HoDR
(GFSLTNYGI H, SEQ ID NO 1) and/or

(AR ARDYOTEELE PR S84 Al R S e s

I ntefmemlehwtwthmdbyrmjedp@veenglme gilt (simce it darmatbheed to contain

ri n

( ARBRRR R Rl PR SRR \BpRly sogrgmising the
12)3ff@im‘{cqroflﬂ€§)5ﬁg(anSKLAS SEQ I D NO 5) and/or LCDR3
(QQWITNPLT; SEQ ID NO 6). In certain enbodinents, the
humani zed anti-a2bl integrin anti bodi es have a heavy
chahe efficipncys bhtheHamfe (SaHOTINg@Eaded SEG limaNonggr period of time
and/ @Y/ : ALMS; SEQ | D NO 2) and/or
HCB%é ?%W 1D NO 3) and a light chain
vari abl e region conprising the am no acid sequence of

SEQe R ChRnPic o PO AL rout e i etepes are

ot behiegethodi nents, the anti body conprises an am no

aci d sequence variant of one or nore of such CDRs,

whi ch variant conprises c:ne or nore am no acid

i nfertheonthe) additinnrofoa repjenishmento systemraceeiding to the present

an%@bt'gﬁL %Iﬁ' ?Bf?d%)ta rdég? Q& |ﬁ§ ?st@% resi due

substituli on(s) bei ng the preferred type of am no acid

al W%@n&ﬂg red 'rE eﬁié‘h rg eélgl)r ggEﬁTébbEP mixing unit

i nve¢ﬂlwog the mleeehmﬁrﬁ @deﬂn@s §p%tglm¢ edjang mixing thgan according
886 i}gﬁ PeBultird iIRQhE tnixk@ekIUdi ng hunani zed

antl ngl ese% meté]ods frg%l t hei rlxuseI The humani zed

anti bodi es may have human franmework regions (FW) and

Conﬂi"o‘ﬁ@e@hﬁbﬂﬁﬂeﬂeﬁﬁé 'reﬂ)lbﬁisﬂﬁwerrﬁ%y@fe?n G%}lgufe@m@ mixing the

non- human_anti b pically a nmduse, specifica
re@@glme pllvartdq tmmwaﬁlea@hmﬁrgg¢1| N ﬁluféqrétsweﬁ §§éﬁ§%@@§ious or
ggg g i@m no aci d sequences conprising heavy
aln anti bodi es are provided. In preferred
enbodlnent ::, one or nore of the CDR regions are

der";, ‘6‘?1@ ér‘nﬁlﬂg ﬁﬁerﬁa%?éj r@é]eﬁlgﬁnf@h[ isyStemitis Q@Hﬂ%ﬁéﬁrf% @troducing

hybri doma clone, BHA2.1 [réferred erein as
t héherm)(@@@tﬂ tartheRIgINe onLR (CRBHRYRKE. dRrEoBtIRHeYS S itgrmittent
haygag simlar binding properties and antibodies (or
ot her antagoni sts) having simlar functionality as the

35 anti bodi es di sclosed herein. Pre ferred anti-a2

integrin antibodies include those that (a) bind to the
| domain of a2 integr n, (b) inhibit the function of
a2 integrin (e.g., collagen or |amnin binding), (c)
bind to a2 integrin on resting platelets wthout

i nduci ng platelet activation and (d) recognize the b
nd| ng epltope of TI\/C- 2206 (e g., conpete with TMC- 2206

a o



anti body 12CA5 (Field et al., MIl. Cell. Biol. 8:
2159- 2165 (1988)); the c-nyc tag and the 8F9, 3C7,

wGEDYPS®, B7 and 9E10 anti bodi es thereto (EvarCEbK2105/000740
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Mol. Cell. Biol. 5(12):3610-3646 (1985)); and the

Her pes Sinplex virus glycoprotein D (gD) tag and its
anti body (Paborsky et al., Protein Engineering 3(6):
547-553 (1990)). In certain enbodi nents, the epitope

t aph be %n&ﬁidvmeﬁt reetp farrmixingdihecereginég opl @ndtthereplenahment oil

bl et e s AGADLTEIFR P ki, where he

i nfdtéfwlmiﬂmﬁj dufomaticallyeadjustbalif résganseftotthe dtdéast one actual

nol e fﬂﬁ F fcyt otoxi c agent refers to a substance
t h&PNGIHAT B @t prevents the fund on of cells and/or

causes destruction of cells. The can i ncl ude

oactive isotopes (e.g., 131 125]1. 90Y and
, b15S arnbndiil iR fPIhishrARat o iMPsieRa o B mere additives
enéhmfr iaeiditivi ;ﬁzikbges icoNipnisingf oma ot enarel selécted filom the group of

pl ant_ or. ani gi_n fra t her,eof

Pofl. Gy detemBht el 1BOE (RgioRite Thatlkalbgartn meta

NoHetoitpemti anoantpneae rddditives ta dnspef‘sant,l hsfrietict enodifiers and anti-

not cause destruction of cells. A non-cytotoxic agent
9X'idﬁEFSUde an agent that can be activated to becone

cyt otoxi c. A non-cytotoxic agent may include a bead,

BB e BR5h hFab A58 ot Plcavons

incor por ated by reference herein). Such agents nay be

H “Eat edip?](fl hgn?ngjﬂrdg);g g;§8§ o?@s?nggé ?fgpgoﬁn ?agha]nd based

A plamtot her apeut| c agent refers to a chem cal conpound
useful in the treatnent of cancer. Exanpl es of
chenot herapeutic agents include but are not Iliml dto
Adtn eny embodioent, mltm'a céMeniShﬁienbo'tbi& seletteddyarodhegroup of:
ar abi no , Cycl ophospham de, Thi ot epa,
Taxot eré r%&y&g@%laol Busul fan, Cytoxin, Taxol,
Met hot r exaker, oilCiamgl atl n, Mel phal an, Vi nbl asti ne,
Bl eonyci Q.. e, Ifosfem de, Mtonycin C
M t oxankér%%géﬁ@/gﬁ%‘?l stine, Vinorel bine, Carboplatin,
Teni p: ) si de, Daunonycin, Carm nonycin, Am nopterin,
Da
R BB TR B B %ﬁbﬁ*@eﬁegéléﬁ@nﬁdﬁfggﬁﬂmm‘°" n
rruatfaud-stm[@munk ;pstoardjgseleertg«@e twhigh mostespeos ¢e the system of
dertﬁé/p;é WAt [Remigh @ pharmaceutically active substance
th 05 S cytotoxic to tunmor cells conpared to the
parent drug and is capable of being enzymatically
acinorat &' aaCtm&?ndaafcﬁnF d fuel
fo?\hmr? %geeﬁlcglwvﬁé QHVéﬁ}L o[g ﬁats in Cancer educing fue
Chenpstimptioy " an|a>ciwmst;rakestwn&t pistorandigsel @ngineg 4 the method
pp f,&Zt Meeting Bel fast (1986) and Stella
coﬁ?ﬁls hgf%é%é‘ A Chem cal Approach to Targeted
Dr ug Pelrecaiving' ertglme@Uéﬂarmra@mtquertwnleelsmmﬁsebengme and
al., (e hn?éﬁ AR érﬁs%ﬁnéﬁt%em and
Pr odr ugge%?{\é'pgéeaégls H‘% pF
phos phateixiegrihe- qngmne]gll ,g.ngdhgggplenlshment ‘oil resulting in a mixed oil
t hi ophosphat Gt HNhRANBIineds. sul fate-contai ning
prodrugs, peiptidecontaining prodrugs, D am no
aci d-nodi fied prodrugs, glycosylated prodrugs, b-Iek;
tamh?écde %r BB et Pt Qﬁ‘é' hetRoPShtésthify to the present
yacet am de-c

phenox ontai ning prodrugs or optionally

35 sulRvantioneargrisfinedc in athﬁdeulwiﬁl@iSnaﬁg gesrriggs in Ydetail in the

5-fl uorocytosine and ot ier 5- fluorouridine prodrugs
whi ch can be converted into the nore active cytotoxic
free drug. Exanples of cytotoxic drugs that can be
derivatized into a prodrug form can be those
chenot her apeuti c agents descri bed above. [98] A | abe
refers to a detectable conpound or conp03|t|on mhlch

T 1 o, o, N a o



public NCBlI databases nmay be used as well. For anti-
a2 integrin antibodies wi h the sane or simlar

wepiot/opeospeci ficity and/ or functional propertPEBDES005/000740
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TMC- 2206, a pre :erred heavy chain acceptor nolecule

is SEQID NO 39 wth the germine antibody sequence 4-

59 for the FW1-3 region (SEQ ID NO 12) and anti body,
CAA48104.1 (NCBI entry, gi/ 33583/ enb/ CAAA8104.1) a
andewmyﬂtTHwémb@di‘mam 6frt®m lethot+ 6@resparid toethe embodiments

0% B/SYSIRT AE YR S o a9 VST (b Sitne gpsons.
humani zi ng a nonhuman a2_|ntegr|n anti body are
or BRIEF SR ot St e BRAWINGS - "ot body, ¢ he-
nomhywnamtmhedyaaie@tg iofg theatinvértion switbbai apparent from and

pup bhRait LS EERGe P 08T PUBTAINE, ERiRRident® shown in the

Ex@rawing yintvtibid ques for generating antibodies are

descri bed herein. [118] The a2bl integrin antigen to

be used for production of antibodies may t:e, for

eXHl@QJr@ 1 ilustedtebleesdmatid ble2k Hiagraegof a plrlormrhiexur-stroke trunk
nt of a2bl integrin (e.g., an a2bl integrin

fragﬁ‘h?n@a P¥M™g a human a2 integrin | -domain (SEQ

I D NO 11) see also, e.g., SEQID NGO 107). O her

fo grin,usef far @e af g ' ' -

| OFRr B’ <BrufEbk b oBPSeH BapPbEREY Ry pson
t hengiegsystem atca@dingitcegme embedignentofithepreseritinention; and

as in SEQID NGO 8). [119] Polyclonal antibodies are
preferably raised in animals by nultiple subcutaneous

(sE)gure % itlastestes a §chvmatic bluckatiagianooéal prefesied embodiment of

aPuaerspfiopky SsiSinC PR (BT R, BRI B 1 present

aninvgatioho a protein that is immunogenic in the
species to be immuni zed, e.g., keyhole |inpet
henocyani n, :=.erum al bum n, bovi ne th%/ir ogl obulin, or

soPESCRIATION OF BREIE&RREDSEMQQDMEN Stioi ial or

de ;‘{ﬁ‘é 1Zfll[19tr %E'Hs ﬁ&ﬁf&k%la% th&Pﬁ%PWur-stroke trunk
BB AT er rough

r esusmme)ngme aystetrxysmmzn nSrﬁ @mlqalmrwgﬁrtlfygf-ﬁ@oke trunk piston

r e%bgﬁgé):‘l B@l: Es @L’sgg'té’rgcresﬁgﬂéiﬁfe c§%920|l through

ere erent al ky
gr mgng[nezmrmmuaeltber@@y enolingrangd lubgicating rﬁ@@ ensme (100) and
conj ugates, or derivatives by
ng%ﬁlrbr?édsmﬂgﬁg%g% or conjugate (e.g., 100 ng for
rabblts or 5|.ig for mce) with 3 volunmes of Freund's

cogy tgé %%éé@ﬂénﬁﬂ pe%ﬁgjlﬁésmm i %lc%ﬂly%dsgad throulgh a first filter

Intra nmont'h | ater

ani )RS SNelchAMm aibedite \gbﬂreoﬁhecfatﬂrdgamsus responsible
(€ rerﬁ\;;\;u:?%%"t Barticiks, mso‘hﬂﬂe@r\}vgéf‘%bﬁémétet freffthe 8il. After

I muni ze Fround's conpl ete adj uva

subya: theealliis pagsesttocn anging ail gpretamelrééo)( Jsek/ e like. fpnnected
days th&t§r coMairpi ( EBH? |§raeséb§|‘ét&n9r fiher %13’( UMb 8h onl)r denoted

assayed tor anti bo imal s are boosted unt
theepataécar)ptwemelvepr épmea@Fythef e tremy gt eontainer (101) and

' %ﬁﬁb@%'@lﬁst\ﬁégﬁ i@ lfron$ Qﬁ%ﬁée@lompbhehﬁe water caused by

conj ugate o e sane antig ut conjugated to a
di hydradysis,pelet é\mlp%uydbsoﬁpmirag i e seepieter @dil) may also remove

cr %ﬁ\{éh‘téﬂ"dﬁ%nﬁlﬁﬁg%hpo%ﬂé Ul Easy,Sté. a'Th@eﬁ&lﬂﬁ’lg Rinwanted

reconbl nant cel ture as proteln tusions

35 agdraighalisrare dgemeved Jipen thes system 2y wasts elldg®ised to

en iance the i nmune response. [121] Monocl ona

anti bodi es may be made using the hybri doma net hod
first des cribed by Kohler et al., Nature, 256: 495
(1975), or nmay be nade by reconbi nant DNA nx: thods
(e.g., U S Patent No. 6,204,023). Mnoclona
antlbodles nmay also be nade usi ng the technlques

o ~ a2 2 o ~ NS R — o N gy w— —



ol i gonucl eoti de-nedi ated (or site-directed)
nmut agenesi s, PCR nutagenesi s, or cassettenutagenesis

wmtooans7eer | i er prepared variant or a non-vari artT/DK2005/000740
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35 perffashneydiresheranile

version of humani zed a iti- a2gintegrin antibody.

[143] Odinarily, am no acid sequence variants of a

humani zed anti-a2 integrin ant ibody will have an

am no acid sequence having at |east 75% am no acid
seqyileiBCcakeArdrhi thei 6ih cohirari @ionalandupassete thrangh odyher filter

e 10251 GRS ) BSL A JSYRE E 8 i oinr
NOmateridls FEQifféreNOdehsity %@@tuheeéme aorpas efdrmdald different

at least 80% nore pre rab S

or by (e:g. JALe CtuudR mesdaniiahaR 158 P iitee(10) before
95Heingnatrodices 'hth"tr@@iglhe(ﬂm)%raééftagﬁih% 83% 84%

85% 86% 87% 88% 89% 90% 91% 92% 93% 94% 95%

96% 97% 98% 99% and 100% Identity or honol ogy

W AR mestisedd é@rhbhlthe&ﬂlqs&imd@d dgfthiseetobesetausing tdeereased
percent a S|dues in the

f di, g o
seﬁ[]g'ﬁ'@egq?wg?n&ne ﬂ?‘ﬁ%ﬁ%‘?c&a Uel; P%”?%p%%f??g I(W ﬁ%ﬁl the, ol is
l nbpgfdara:hm@s itsl ld:eademfnirﬁj limnliti ity wiillh ¢ratvb etostes) neplenishaed cor changed

poPBR R clsBaRas st 19 SeasardeESReTkkeh i oTRHHE:

conser vat ive substitutions (as described above) as

03y A S Sera 0, W SR oo GHESRghe turk pson

I ngAgineosEstémt acdondingntbi drel enswoglimect of iz Iprexent invention. The

TrlesLH e S bl TRk el islin SHERIE PO o firs

mefitedst 1td),aan ajllecamamenl(wus acsaparatomiat &) anhe another filter (112)

simlarit n [ : :
oropanipeanatatnseBBadhg. &, R o8nés, Siofh oM, deserived in
or cEAfEEa,%iortwm P@wedpti des are aligned for optinal
mat ching of their respective amno acids (either al ong
the full length of one or both sequences, or along a
pr Eudbeeshowads poeplanistrhentngystemidd OR) se@prdmgetso)an gwodiment
f t

gg dﬁ?ﬁpdgéé)ﬁéeﬁg RidHe fW re@l%ﬁ@h%rﬂe'%lr%:téxﬁ"tsﬁ@%)% connected to

PAh@(S&)ve{ aosteawfdhe@ngmﬁ oih gﬁaateravmg hecengipe 6190)e2.gavia a three-

Sy B b P e ESE G R e EotBing Fledrs:

conmput er program For exanple, the percent |dentity

o2l L AR it i) R B o gter 1 s

by proceesies rougtethecagparatsr ( t1né) serbisr cleapekthas it was tapped
r@@‘{jf RSth ¥RABi 2BAtdiRe: (OT): Rgém%ftuvglgr’%é Fﬁﬂlé’ﬁ*ﬁﬁr‘ﬁ@nt system

|nto I"onger "sequences i n’or

seql@cesuldredive Andine @ildiraclyi frymt the @hﬁ%@tr@n@m L whereby

| dend ltryeﬁ%gx‘? VShEB (Q%E% A& SesddPBt fibnd 8n&h€|=' Bﬁi@:’e%ﬁc’lhe engine

anti - Integrin antibody are screened for by nethods

as system.i bed herein. For exanple, nethods for

screeni ng candi date anti-a2 integrin antibodies for

pre erred characteristics and functionalities are

pr Jd\hedesplenishmentc syriems(102¢ mixes repleaishmssdioddelg. hegyy fuel oil
Rﬁggﬁéytr@fdﬁé’l' ﬁx‘ép%llo?uﬁ@rloll Hroge fké)%@w‘%ﬂ f8m an adequate

I nt er est . hose .v rrpete W th
i nmourcte dikeln cemtaisiendian fothe ﬁlése)rwhzne@;e%w%@aglneooﬂ thereby

3@?&??@@39[""“@ %ﬁ%%gWat"@ﬁé‘tﬁi@élyaﬁdle@@tsﬁfénﬁla% Rli§ mixed with

Cross- bl ocki ng assays can be
thesoixedeeil () i theminroduged into the engine in
Anti bodi es, A Laboratory Manual, Col d Spring Harbor
Laboratory, Ed Harl ow and David Lane (1988). In

addition, or alternatively, epitope mapping, for

exanpl e, as described in Chanpe et .al., J. Biol. Chem
270:1388- 1394 (1995), can be perfornmed to determ ne

mhether the antlbody blnds an epltope of |nterest

o p— o AN a o - Y



anti-oc2 integrin antibody can be conjugated to the
| i posones as described in Martin et al., J. Biol.

wWEhemsDe7: 286-288 (1982) via a disulfide i ntBCTDE2@S/000740
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reaction. A chenotherapeutic agent {e.g., doxorubicin)

Is optionally contained within the |iposone (see,

e.g., Gabizon et al., J . National Cancer Inst.

81(19): 1484 (1989)). [163] Humani zed anti- a2

| nadditibn ot theodinginewyil dlesing biatrodeded nnamallyodys described in

nEoReBagE ok gt dPE BT RPN A0 e " oh

converts a prodrug (e.g., a peptidyl chem)t her apeuti c

agent, see e 1/,01 14 e (see,
e mBEE) O 10y s stigled B R bl gyt 85hptinuous,
enpgarcontim@uerdr intermitent asisoconj ugat e useful for

ADEPT i ncl udes any enzyne capable of acting on a

prodrug in such a way so as to covert it into its nore

acln vaé émwhmsmrrﬁlmt,ythesepleaﬁermthmetHEOj residicd fudluail, duaker oil,

cortrel PlshgCohBund e Oh TR R P 3B iAoy packages. The

dr agditives yIrsay f @ gsecampfise i la f Calcionveatatenggnt, alkali metal(s)

Zé'gfﬁ?q%ﬁé@t?{}é%i's%?i-'ﬁ%ﬁ@%ﬁ%‘!St%ttfﬁéﬂtt%ﬁ&i‘t%‘gfsadﬂ%%s dipersants,

friationomtitiizairmeamtnbmldahts atc. incpnoving theugngine/system condition
5-flyprowacil ;. as serratia protease,
thgpﬁérfﬁ%&éyu'ﬂ% ?/%9%&% oxypept| dases and

cat hopsi ns (such as cathepsins B and L), that are

I : .

=Tt SR P51 By ann AP B puBRg R spaine i
oamdrthen@pp&mmmget olha:tn acenntinuoDannaar-aemtinuous or intermittent

suk[))grglt tuents; carbohydrate-cleaving enzynes such as
b- ga et osi dase and neur ani ni dase useful for
convertlng glycosylated prodrugs into free drugs;

%ea §éét[or?¢ ? VSf tthé‘gangj h’eg%lldé é‘tWe‘l)F‘?sd slowed by

W I act a rugs; peni ¢
amemseehlreudhtrws q@@wec mqn*tlnned afd\Rise efteqaer@fc the idegeadation
amg s 4reffeduck o SR W%Lot bﬂ%v@hu&?oﬂ@c? ! Tﬁtﬁé Z@d Aplenishment
T am ne nitrogens W enoxyacet

phewstent erovides guggncecbgpdcqqr\satgnt performanse of tgsinitial engine
Al tgﬁr ?éﬁltir‘(& by greﬁa?l&'r@&%&fc&‘ﬁnbﬁn@ﬁtzwéﬁﬁ aRd @ﬁhlp\‘r’wédf lifecycle cost.

nmes, can be used t.o convert

pr &yendurtber, tm@worﬂ\@twrpament@lb/ friesdlyasystom igr rer@yld(ege@nce less
%etévﬁ?ﬁ%y forMRbEESem?S is*prodtesd @59%é) l)sablllty period of time for

Ant| ody- a ne conj uq?at es ciin be prepared

deéhﬁﬁb@'ﬂet% isiprolong@ed.udi ng for delivery of the abzyne

to a a2 inl :;grinexpressing cell, tissue or

or?__an [ 164] Enzymes may be coval entI bound to
jurther,i thewrmial aﬁgmso@i Bgeg not @@ﬁtﬂ'rq gednany ?dféﬁ'm since it is

i ”réﬂ@g@hbd WREIBY &geéﬂtﬁ* e'ﬁ@n@foﬂ t&ince it do not need to contain
het €r obi functional crossi nk |nrg real?%erbt:s |scuss
d

ab@dgitivast @F RaditMe packagesinCan obei .q@“arpmlsmg the

| e@ficiddlsy Sthb@Ridd. ndi ng region of an anti-cc2

integrin-antibody |inked to at |east a functionally

active portion of an enzyne can be constructed using

r eerWéfﬂélthPMtﬁ@QH?inﬁ%salé@Hcréé‘séwaé it ik raeloﬂgbr ?éﬁ@d of time
, Neuberger et Nat ure 312: 604-608 (1984)).

[161§FSIQH ha¥ing IPWeREssasilit s of the invention, it nay

be desirable to use an an :ibody fragnment, rather than

an intact antibody, for exanple, to increase tissue, or

| ursirtheenthe éﬂﬂtﬁlﬁn ok anﬁgplwlglamggt SysiamacEordingda; the present
haﬁ?‘ﬁ*‘?@‘?ﬁﬂ%ﬁé@ﬁt@%%mw a@éﬁ?&t:oh‘bf leRfEtiAgS§sichgs. serum

I's may be achieved by incorporation of a
sal vage receptor b nding epitope into the anti body
fragnent, for exanple, by nutation of the appropriate
re<: ion in the antibody fragnment or by incorporating
the epltope |nto a peptlde tag that |s then fused to

' .



4,601,978 (see, also Reyes et al., Nature 297: 598-601
(1982) on expression of human b- interferon cDNA in

woremg®eswe! | s under the control of a thym di ne RETIRE005/000740
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pronoter from herpes sinplex vgrus). Alternatively,
the rous sarcoma virus long term nal repeat ¢ n be
used as the pronoter. [184] Transcription of DNA
encodi ng an anti-a2 integrin antibody by higher
eukaiyotes is often increased by inserting an enhancer

ence .i nt e vec y uenc .
roieine b hastar 3 o B EEPAD fenIP L 8. BE used i
aI #rine, orastati@tarp mpphcationsnboihnenishaore. argf bﬁ*s,homnwever ,
an enhancer froma eukaryotic cell vi us is used.
Exanpl es include the SV40 enhancer on the | ate side of

t hEiguee!3 nIasﬂrallHesw schemalfid plotBCdiag@m of laepreferred embodiment of

chAaRBRnanaR St BeBRRIS 0 PR BhddifeRE i present

anmv@dﬁdjl@VShUWnesImneﬁglee(seyeham aosrespending twahevone in Figure 2

%ipz%zﬁdgg %ﬁ@ah? %@@g%ﬂg{f@kﬁ%ﬁk%@hﬁﬁ# gﬁment system

be(mﬂ)l dedthistembduimeatt the ae¢planisheient osystdmo(102) ¢amprises a

, nggéygﬁ?whgg@ftgﬁgﬁ fgﬂ @Pgqu rgg %8%%%%mﬁﬁor the like

O tredat rgesiees elgelleaglrmmu;ynatthaﬁhm walnave (1 3t) Heoratthe separator

i ndugi bl e. t s r i
| HEED R o SN2 TRy B o R 9 BEF 40T, g fesh (or at
cotgast|lesh spentied cthapt thenenginBN\villeheadi figelaoil 4HFO)aRunker oil,
t
hg g?ﬁ@té%]lfguag%ﬁ gfcf(ptrg%%?lﬁpxﬁrﬂ N ‘?ﬂugrﬁ?es‘. Ehee%yéﬂd the spent
huasagu,neoml msultmgtladhe &sﬁﬁanomlmdweﬂ (m)tthaéisl lutraduced into the
I t f
CneRBIBTAROL on o1 °Uranscri ption and for stabillzing
the m RNA. Such sequences are commonly avail able from

th
e 3857 T8 g o
coant thenrequiredgatagse segnents transcri bed as

pol yadenyl ated fragnments in the untransl ated portion
of the nRNA encoding an anti-a2 integrin antibody.

One
- us &t @l prefemed enpadiment the iate ohmiving daslependenhen at least one

25

30

35

bom%@%&%‘%@n n|°(ﬂJ SNy hiastured €8n<9|%66 could e.g. be

expression vector disclosed
théﬂ@.p@lutmsgyelsgr tcmriémmg leval| af the enddie . dp a preferred
eXRissalifent, nﬁe% 'o‘P |Rﬁ\ﬁ;erﬁcé%ﬁ1dﬂ%éw Rdfisted W€ response to at

pr okaryot e, 'yeast eukaryote cells as

dedeastbeae a%@Vé' og@dtt@m @f pihek &ily Biad sprederabhy alsRirigomeasured
| NGRS brdvideddbue RaxBEaIRiAaa) i ve or

gram p03|t|ve organi sns, for exanple,

Enterobacterl aceae such as Escherichia, e.g., E coli,

Entachg ?énk Oﬂ)rbratheﬁllébma%) bé‘ m?érﬂéoeléétween the mlxmg (114)
Sal none | ronel | a

e. @nd tB@rreawfat ﬁaﬁngmaygemaﬂ 1é1ﬂ @th@ h%@lﬂ@éﬁnk §104) may act
Ba%ls' 4 ireSHSBirasy é’r-lglﬁé'bill' EorRird) flof tHe §8§é‘r‘aﬁ6¥f {19,). This may be

Pseudononas such as P. aeruginosa, and Strepto

3u|qsgfuléf the @ée of @]tmqqq@gqg‘@t mixesb el §H13 'ntfbﬂ'l nérgglme is not the
ggﬁlegéf ‘h‘}éhte'—:of éf%ljcce Bil d%\ssﬁ'@ thréﬂlﬁﬂ@né Adpbratdr @fﬂ) Further,

addi tion

pr ameyaﬂ%oneé lgwew peded tq»r%fter abségnbtberebysmf:fqa&mﬁhsdetal volume
f “Qﬁ'OHQf p'}'ay‘ﬁé rf'é%@s%%ttétﬂa@ecéﬂm Btbrge %éﬁéélﬂ? if@Ae oil container

hosts fo ti- integrin antibody-encodi ng
vedi0t)kis nedot AR vate ¢igeevi si ae, or comon baker's
yeast, is the nost commonly used anong | ower
eukaryotic host m croorgani snms. However, a nunber of
ot her genera, species, and strains are comonly
avai | abl e and useful, such as Schi zosaccharoriyces
ponbe; Kl uyveromyces hosts including K. lactis, K
fragllls (ATCC 12, 424) K. bulgarlcus (ATCC 16, 045),

o o . N NN PN A =\ AN T 7NN 7/ s\



conjugated with biotin and any of the three broad
categories of |abels nentioned nbove can be conjugated

waowdon/osmddi n, or vice versa. Biotin binds sel eptT/DERY05/000740

10

15

20

to avidin and thus, the | abel gan be conjugated wth

the antibody in this indirect manner. Alternatively,

to achieve indirect conjugation of the |abel with the

anti body, the antibody Cein be conjugated with a smal
haphesdditoral tak g108)mhapratsobe ingertadtcafler fher mining yipits(114) for

o ot e BE i PHPeore i PRl G 1l ThyE (100). The
Thdé%itigﬁéli t@ﬂkg1 Osrlirr]maé.'gobe ?O ‘galyigr Iablrel!ing/vtazrik_ thakis emptied into
ody, can e achl eved. . L. anll . aZ L.pte I N
ninepBRginR SHeeRE paraune (s 1 nBhish SARfE Rig Brgoess o
camtieeudirigetbieatixedioiig183) alteltied engirieh @themtates obimrbsiucing the

oS SO Rel P B P sl Moo

such as conpetitive binding assays, direct and

L5582 W BB LR S Bkl 8 s siowes by
Maraménishingeic tine adesrseppffectd astbBiatecR@ithr thesdedradation process

1921 g RIS A S SBRRHCI 8 Yol p e b Do e

anpdplémishimenbsystengpruividesaeharideddarahoomsistent peatfotmaiyce of the

LGB b TBLY) s Erb ek EbHRoPORL Sl iy pioment

st ffedgcld tbst Beewnfesthbguad naret leaviaioninbotillgsfrietdly system is

i 82 6809 S G gl 3 RJHBEERAABL re st
. >pkfiad of tiefeofar the erfgime ofllie pcalopged t Additiosally, Igneatt éeonomical

g2 00HS 2P SO ApricingiR e REnEIEATT, " ona ™

anal yte which i smain unbound. Sandw ch assays involve

h . . e y>

2 T HREeBlmS; Sl RsRAte Gang plabeslpatlopiarthifidsBd sl not be
pr coestrudted las ligutieg theiclalm. Bhe wordiganpeasingydoes ot @giude the
sa y, [ : kS

R PR amep 2 Bf S afher a1 5% BREH M Si® The word
setahar "ant' ipbechding adglemengéowapyeéqlud%m pssenag oha plurality
in -part conplex (see, e.g., U S. Patent
Noa?ggggg@%?%ﬁs'The second anti bod> may itself be

| abel ed wth a detectable noiety (e.g., direct

sandwi ch assays) or my be neasured using an

antii nmunogl obulin anti body that is |abeled with a
detectable noiety (e.g., indirect sandw ch assay). For
exanpl e, one type of sandw ch assay is an |uLl SA

assay, in which case the detectable noiety is an

enzyme. [203] For imrunohi stochem stry, a tissue

sanmple, including a tunor sanple, rriiay be fresh or

frozen or may be enbedded in paraffin and fixed with a
preservative such as formalin. [204] Anti- a2 integrin

anti bodi es may al so be used for in vivo diagnostic

ai .says. Generally, the antibody is |abeled with a

radi onuclide (111 In, 99Tc, 14C, 131 | 1251, 3H, :i2P

or 35S) so that the tissue, for exanple, a tunor, can

be | ocalized using inmunoscintiogfaphy. [205] As a

matter of conveni ence, an anti-a2 integrin antibody

can be provided in a kit, such as a packaged

conbi nation of reagents in predeterm ned anounts with

i nstructions, including for perform ng a diagnostic

assay. Were the antibody is |abeled with an enzyne,

the kit will include substrates and cofactors required

by the enzyne (e.g., a substrate precursor which

provi des the detectable chromophore or fl uorophore).

O her additives may be included in the kit such as
stabilizers, buffers (e.g., a block bulfer or lysis

T B " - - . o a1



Ser, NSS) wthin the CDR1 of the cloned Iight chain.
This is consistent wil | the observation that the

wakigsa2m067 | i ght chain has a nol ecul ar wei ght 0PCRBKRID5/000740
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by SDSPACGE t hat can be shifteddy endogl ycosi dase
treatnment to 25 kD (typi cal nokicul ar wei ght of

anti body light chains). [219] To confirmthat the

cl oned sequences represented the bioactive VH and VL
of phategit OWind206 anti body, the anti body purified from
t he hybridoma nedi um was subj ected to Edman

degragation N-term nal peptide sequenci ng. The deduced
am na sysiein $argeenciegdliebedrisunipstioviHnan tbuvistokertemk piston diesel
i ndi cat e‘% the | i kelg?/ E resence of an N-term nal gl utam

i e®B9iBS e SHHYR CPHRIBNY he possibility of N-terninal

bI ockagg répleaismérftw‘yswm(n@al cmnen‘tedl e rMavenenglne oil from a

gl ut am pe resi y| e ut apat e
Therefo ,"‘SFVQIK Plstﬂ{\/ é tpggqnﬁ (ﬁ@ﬁb ,8jd to receive
term na}epgémsmrene,ont {(HFQ),olvhere taes replgnistineehtt system (102) is

pyrogl utii nopept,i dase di gest . .
ol or antoRIByRS i BRI R RBSH 3118y F BT Bueliehi resutting
furiosum @aflmdaoﬂs () Bahanig intned dealintcating: éngihe (10 ns

to NNterm nal peptide seque icing. Purified

pyrogl ut amat e am nopepti dase (0.01 U) from Pyrococcus

fupi Of$u§ys(té3hgiaw@rdlr9g .toLalziira, 1Mivheesn r theomeplenishewent nsystem

50 estion Buf mM so 0,. .
7. BomeR BT g o AN APENIBt RECEPRITGRAG o 45l the engine
pr eppandtmixingpfthemvac2@ihgis a girgésteadinesi rage sesultir@in the mixed
m)l @g_ﬂd’%ti o of pyrogl utamate am nopeptidase : protein

for 1 hour. The digested proteins were
resol ved using a standard 10% SDS- PAGE gel

So{}i Mﬁ#@gsy%ﬁg@@g Lé%g{‘l%tf) | SSW{Iggélﬁutlhgsl‘e fé%sr%ént system

Bu(f(ﬁ?r))isidmnflgeradpfmermn(af@etheoenglnﬂml gad tm$eplaetshment oil on a

o1 PR R PR i or IR BG4 Caps? ot 10

l> 0.5 g/L DIT and 15% net hanol) at 250 mAnp for 1

104 i, BecaRgE s LG, Bk ARl A ystem

by(tﬂ&)na.cnnﬁgunedﬂw infendusingcthe: mies ol 6103)de thegnained 00) on
t hat 20 of
o RS TSI EFridmiRen (g, Lhat 20 o
chain were successfully sequence':! and showed exact
d t thd

Icl gﬂ%'n%%tc%}‘n &M&Pg?rgrqu&ﬂhe?? dgnfﬁ/lh%?élHed“FeﬁquF ﬁil)ﬂﬁ& tR¥ engine
anoi@ngcthe feplenishrorehet I&/er@nwtaoraau leaﬁ’ﬁ@ne measured actual
py%ﬁg&%ﬁ”@ft ﬁ\eaglln%%i?é 'tﬁé 'o@%&ﬁr/ﬁ‘i@"afu%hgﬁ’cél@ adjusted in
yi el'd any pepti se uence :
Chiresnansedathe atileast W\@ Iﬁcﬁtﬁééipﬂd'élpﬂﬁfﬂ@ﬁ O’E!thl integrin
were designed and prepared, including nouse-human

chinmeric antibodies. VH and VL re%l ons of the cloned
T™MB. Aosyriemsacresdinoecaimst anpl whergig the yealgnisiment oil (HFO)

de%bg{:bri%g o?]'é%@ré%cﬁ‘iﬁ&é§aﬁ&%¥)ﬁdéﬁi%'ﬂeﬁ:ﬁbgé@ébﬁﬁmsmg one or

resp tivel , using st andar d nol ecul ar onln%
t ecmoTEgEelecteskdTore e pRIWL Afap BakIWgyd dekvgen @ alkali metal

Sar(‘]@fé’f@@ntan%nRUﬁﬁﬁlﬁ bartﬁogﬂétal [ détklg é#ﬁavéna%u'-\)véé‘ﬂ additive, a

chains“were cl oned he |ntroduct|on of

r eslisnecsangna §n¢t@§ raedifigr.| ansantiFraxidgpisrer s,

TMC- 2206-r5' CCCGAATTCACAGGTGCAGTTGAAGGAO JTCA SEQ | D

NO 22) and TMC-2206-r 3" CGGGATCCTTAGGATCATTTACCAGGAGA

TG(Z?A §Me;m| acqurding)to alaims disel. wherginf@id gnginge(100) is Cused in

s

CCCGAATTCACAATTTGTTCTCACCCAGTCT (SEQ I D NG 24) and
TMC- 22() 6- k3' CGGGATCCTTATCTCTAACACTCATTCCTGITGAA ( SEQ
I D NO 25) were used to clone out the TMC- 2206 |i ght
chai n. These pr| ners. |ntroduced EcoRI and banHI sites

o, " — o . a o




HCDR2 aa50- aa65HCDR3 aa95- aall02 Simlarly, the |ight
chain CDR regions were defined as follows: LCDR1 aa24-

W@aABH0170DR2 aa50- aab56 LCDR3 aa89- aad97 [233] RAT/DE2005/000740
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desirable to retain the binding affinity of the nurine
anti body in the humani zed counterpart antibody. It may
be desirable to choose a hunman acceptor nol ecul e t hat
shares honology with the nurine anti body. Preferred
human acceptors are human germ i ne framewor ks because

| i AosiPE 60 R PRr ARl 1 b ENEED AT BRI fs used

f r affensrekenssite oxlis @ laed based pemtaccept or nol ecul es.

The V-BASE dat abase (http://base.nrc-cpe.cam ac. uk )

provi des a conprehensive listing of human heavy and

l'i ghtA ehstiemn gﬂ:ﬁ‘rdlm‘@ te ecjaions &fs —a8d wheereinuthed rerdenishment oil is

sour ce, of . hu r ne sequences to conpare with the
Hssk‘%&te\%ff?mgﬁ?ﬁ?ﬂ* #2 the Kabat database was al so

used .(hbtrma/vwfaéjanlo(a{mﬁse com . Johnson, . and Wi

TT. (20 1% Ie| c Acids Res., 29, 205-206). [234]

The TMCPYBKY P|gned wel | with three of 5 1 human

ger m4i neesi¢upldoelasil. i n t he V- BASE dat abase, 4-59, 4-61

and 4-30.4, wth no sequences show ng a good fit in

framework 3. The COR H 1 and H2 lengths in 4-59 were

i deot iﬁcalhemodtd»fosemming HeelTothsuaonVih aarfiourdstiske 8BQK piston

cartehotaited s, Hic By ChrPHEFEL A4 o7 oo 1

1 ande CiRRditdngengine diMTog2P8 toBRrdkeltramid pGBRI dieselremrgine (100)

3Ace garih faren g [ERRRINEC oTIHEAE 1T tebRelgtineht  system

framewo(402), erdi ons are derived froma different and

noncont i I At ; ;
of - eotnrakAEInEFEL8E a8 hE reRhishEhert i TBLUEAG 1B mixed o
CAA481041(3)EBAt isrintrgducsid iBRHSE enginefiAB104;

http://www. ncbi. nl mnih. gov/ BLAST) was used to provide

CDR3 and FW4 sequences for alignnent, and a FWM
acdéptA)rmetb’IOGcaC@rgmmaﬁaerA1@on49|a¢ﬂe§bﬁh©frepl@l8hment system

;I' r@o@?&ﬁ’&%% 331 iggbéé’%@e f’égﬁerjl: g\gmbﬁgtﬁﬂ’ réllnd ‘the engine

TAIIJEIrﬁi V8] EPera@mrdlw@o Hawage@rmmdarate Kagitingyn the mixed
2@3@@@@012345 678 9012345 6789012345 67890123456789
90 2345 TMC- 2206 QVQLKESGPGLVAPSQSLSI TCTVS
GFSLTNYG H WRQPPGKGLEW.G VI WARGFTNYN ; ALMS (SEQ I D

Rl R R E A RLL T TR S Spen system

Thé‘l@%)rmﬂllxeﬁethge%fuﬁéh%@ll g thesreplemshoesy pil aRad coREinggus, near-
Hﬂﬁ‘urb Aiftd Hﬁ@&nt%&ences in the V-BASE dat abase
vvas se ecte as an acceptor VL framework. Al4 is
in the VK VI famly and its LCDRL and LCDR2 fall into
canai ! m]s1(fﬁsl@eO\Fh'eYéh)the-F@ enishment system
SRRy gserey ol re tepisiment o

|s a so class_ 1, although
LCHa2) intraduicearthe yoixedoeil .(b%)ttq:me eﬂem& (:mrﬁrba continuous,

30 €] 3R3rboRliAUGILE AR NR, sequences ; Xt end

t hr ough 3, SO an itional sequence for FWM of a
human VL was sel ected The sel ected sequence represents

a CIQL”W%é(thHaeé’cédré‘lﬂ@%r Klafm§ erte fP:E %ﬁ@ﬂﬁn'é Gé‘t‘e for mixing the

chains in mature hunman anti bodi es dg AAB2
NCEINgine o ago/ ths gsonighmen il |33eren ent on at Ieast one measured

ht LR dél"&@ﬂdﬂfb*ﬁ' F‘%@cﬂl Wvl‘ﬂ#é{tﬁ‘é/ﬁa?f@ of Mblin® ¥ utntidallg adjusted

i ntroduction of u, two am no aC| d changes

35 werie reappmseriothe at leastaae agtial ggnditien @b e Plkct i on of

the light chain chinera (EL105D and L1061, which did
not inpact antibody binding, see above ) , the human
i ght chain acceptor FW4 already has an isol euci ne at
position 106 so this change introduced only a single
conservative amno acid nutation (EL05D) in the
hunanlzed varlants A conparlson of the TMC- 2206 VL

ANA A ' s A RN - o a1 N AN A A 5NN .



In one enbodi nent, the replenishnment oil is selected
fromthe group of: - a heavy fuel oil, - bunker oil

wa@ea7/57esi dual fuel oil. The present inventi OPCEDE005/000740
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relates to a nethod reducing fuel consunption in a
four-stroke trunk piston diesel engine, which

corresponds to the system of the present invention.

More specifically, the invention relates to a nethod

of 16edunietidod Wekcordims doydlaions M0 a fowheareiroke replakishment oil

B0 Ry iseR el or e digy oGFPR ABl D detfpdhERSmerising

di epelorangienseleciddrfroraitiie nuoue jpf anCaloiuendetérgenty am alkali metal

repl eni shnent and e 0l | a i
nBefEpfan; Shraialerat angte] oARdelt, 9E AFrihears v, o
[ ntjrs@étwm, a mamohhao@lﬁgr med dtivexidagtsous enbodi nent s

of the nethod according to the present invention are

defined in the sub-clains and described in detail in

t he6oAlmeihod. ac'Ebedlagb@dlamstm of1 5t imheneintsadt engineqp00Kis used

0.t he enbadi nts of th stem and have the sane
ad%ﬁ?&&@%%? PR §B%Cq?'8§§ons. BRI EF DESCRI PTI ON OF
THE DRAMYNGS These and ot her aspects of the invention

rent i . k . .
hd i RmBPRR T Serahd S 2RSSR B WMehh el SpiE Tphfis used
whffshorie, gnrsiteloriih ladahd dtased plathenmati ¢ bl ock di agram
of a prior art four-stroke trunk piston engi ne system
Figure 2 illustrates a schematic bl ock diagram of a
f 0d8- At mekwd accdrdimigstoodaimsg)i1fe— dy's whereiactbedieptenishment oil is
on ogdd present invention; and Figure 3

ISE@?E%EQQ%QEgg&%%gﬁfC bl ock dlagran1of a preferred
enbodi mariteavly faelr@blHF®Ehnment syst em accordi ng to one
enbodi : present invention. DESCRI PTI ON OF
PREFERR EbE%EEE%@ENTs Figure 1 illustrates a schematic
bl ock- dresjdwahfoél Gil. pri or art four-stroke trunk piston
engi ne system Shown is a typical prior art
four-stroke trunk piston engine (100) connected to its
oil systemresponsible for cycling oil through the
engi ne during use thereby cooling and | ubricating the
engi ne (100) and other parts of the system Q1 being
tapped fromthe engine (100) is typically passed
through a first filter (110) by a punp (not shown) or
the |ike where the filter ( 110) is responsible for
renoving small particles, insolubles, wear debris,
etc. fromthe oil. After this, the oil is passed to an
engine oil container (101 ) or the like. Connected to
the oil container (101) is a separator or filter (
111) (forth only denoted separator) that receives sone
of the oil fromthe container (101 ) and renoves dirt,
wear debris from engi ne conponents, water caused by
hydrol ysis, etc. typically by spinning. The separator
( 111) may al so renove unwanted chem cal conpounds
i ke CaSo4, etc. The resulting unwanted materials are
renoved fromthe systemas waste or sludge. Ol is
taken fromthe oil container (101) and passed through
another filter ( 1 12) renoving small particles,

i nsol ubl es, debris, etc. and water and other materials
of different density SG e.g. the sanme or, as
preferred, a different technique (e.g. using a
centrifuge nechanism than the first filter (1 10)
before being introduced into the engine ( 100) for use
again. As nentioned earlier, the oil is degraded by
this process causi ng decreased engi ne efficiency,

i ncreased fuel consunption, etc. Wen the oil is
approaching its condertming limt it will have to be
repl eni shed or changed and is di scarded as waste and
stored for |ater de-bunkering or burning. Figure 2
|Ilustrates a schenatlc bl ock dlagran1of a four-stroke

e o o o . o Y T LT



