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METHOD FOR TREATI NG DEMENTI A OR ALZHEI MER S DI SEASE

This is a non-provisional application claimng
w@eooenid3ys under 35 USC 119 to provisional applPCHUSZN6/015577

no. 60/674,028 filed April 22, 2005, the entire

di scl osure of which is hereby incorporated by

reference. Field of the Invention The present

| NVERERSD FRRCPRAATIRG RASTERPIA DRERLZASIRICS DRGHRGE | @

i n & troTTemn SUNT ECT ST a CLDZU dantl body, dana dmn

article of manufacture with instructions for such use.

Bac ‘%ﬂ{srgéj%?on?égﬁﬁgnal %ﬁ%“mﬁ@laﬁh@ﬁ@%‘ﬁsn dsS@%%g Phe

prmawaldeplaxaeqn e 60/6 6028 cfllddn@m 2haheT. ithei eallrf%tdltse]@‘sure pf which is
rodegenerative di sorder of the
hm@&%n&ﬁ&kﬁﬁ@@?R ?@yfor approximately 70% of all cases

Fiedd ofdhedbvention Thi s denentia generally nanlfests as
pro %? gﬁse‘m &Uen%ﬁfl?&bée tné: 8%&%&%8’1&;%1}%5 §e%?e‘hh§ln’a hyman

cal culat1ons, Judgnen pOSSI fUsions an
suttjest hsing ar@m(bm@bOCEamdwnuamcteM njahfaciars “tnheHSBEﬁms for auch use.

' the denentia are often subtle enough
blapdethd SRl ring the mddle stage of the

di SeagimMilseass bR 8 nRjof BBueSh tddhy’ PREARLR én@sthﬁﬂ the past
i ndependently, assistance is often needed fo
decaghpis hedme dmevashesetiqia) tupaiments ¢ Higanost @\?@PP“C‘@HWB%CB%FW

dishdBCdrigRtRaid, U@ﬂ a@Sulthr 8prdxithitell Q0BHE W1 BREL STWRIEMW, This
bowel ‘and bl adder control, and respiratory actions are

deesgia gengrrlly riTesst 35 FADLCHIS Wt MsEoBreenTBien. ViRl ipatial,

calgmaioqa@h&dgmeﬂeaidfbo@s@w A0 Hid RAdEn AR, Fadll irBthe ARSKlihe
of the disease. ADis currently ranked as the 4th

behagiqen! rgniltitiensef thedampntiage A EJmﬂF gppugh fy goginnpticedpuring

theRHQQIE 8BS Mehd BitbRORBIRIWRIfarbls @ @TIGIFfErnk Ask¥lihdebdtdentBl eas
of the brain |nclud|ng rel atively selective

ass{stipe v Sfferieedd Tprfomplieateditasn SRIte Stages sypcompg, bodily

fun@ﬁMﬁ dadhans tRNbDIE oRBdw GRT sv@ow, 0 Feleve Blatldr kyntioll@nd respiratory
- order SSOCl atjon cortex

actfqnaﬁf Iqst. ang,the gagjentqften b ?@&%Mﬂgﬁt 2%%5&10%&%&&@@03%10

yeetrmteabﬁsemﬁu&gme@@s AT is SRR tmkeleR she 4th RhdiabtRssd\dedtiin
Hg 3 sgstens essential to learning and retrieval of
PEES The nost common form of AD, referred to as
sporadlc AD, accounts for approximately 90% of al
di adméBeprogrssevs nethiegefepation ofcuAin multiptaragag lof the brafmyingluding

(S]

e L
cortsxi 4rid epéranally thedligh-¢rdertapiogiatianronmten oftthﬂetemp@@laﬁentalwld pamial
a8 2ok P Sl A B TAL ROt vt s
sysmmetealmlemlag nndr whievil pememeridsodi es (BRA) in C57BL/ 6

m ce (Lal and Forster, Neurobiology of Aging, 9:

Igiﬂé&oﬁbg&ﬁﬁ)}. forwamtreéarlked t&\’fﬁ\/spm%@id A, acc%QnE)ti?o} 1

-7 I nvesti gate evel s aut oant | bo
aApRARATAElY 93;3&3{ afdjagnase ??aeSbEhla@ﬁngE if Bl r%W?AoSrPOTadlc
beaﬁh%hﬂiaﬁﬁét beén fRattb ﬂﬁtgéne\&b BauS@/of Fd1idl . B3RO d bk #ck@might
resenilin gene (PS-1). Autoantibodies in AD

ﬂﬂh@&%aﬁégﬁt@%ﬁmmgfﬁe EV“Bthers i ncludi ng: Terryberry

oo, MBMaR soay oL o det k. ane oo (aE) [
dedbay ydialigustthegdredBhde of Bafh resziOé antibBdies (BRA( i) C5783/@hnice (Lal

w098 GBS i s A A D B s )

29(131114)-730999) 30&tigAQDEYels ARHGAntBbdi& agaifiiRardllipif. ande@sl.
ScL 747: 183-194 (1994); D Andrea, M Brain Res.
982(1): 19-30 (2003); Nruth%ntl et al. Neurobio
Agi ng. 25(8): 1023-1032 (2004 Nat h et al.
Neur onol ecul ar Med. 3(1): 29- 39 (2003); Weksler and
Goodhardt Exp Gerontol. 37:971-979 (2002); and Furlan
et aI Braln 126(Pt 2) 285 291 (2003) See al so,
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AD, are cholinesterase inhibitors: gal antam ne,
(REM NYL(r)), rivastigmne (EXELON(r)), donepezil
W@ 2RbTEBIYr)), and tacrine (COGNEX(r)). The fiPa1UsS2006/015577
approved nedication is an N-nmethyl D-aspartate (NVDA)
ant agoni st, called nmemanti ne (NAMENDA(r)), approved
am}fl@iﬁ flohekapyofoflzhentke sphientomay ArdDihe CRR0A Atitdtbo df the and

presiing Sroa - GenpebaRaT B R e ReergoRa e St g
TerkyBrrPEQL. Q&irBloldye GPA FRO1 B S): sos-éﬁlsqms;zrsalgmwalmmsa Lett

1T R R Ry aweretc e PRy oot W BB oo Coont o

al. PR, Cel \NeaFoskim I€T)e $3-241@061) Eatd dBak BIll Sxp. lzazemcs 13164)tBOS-

sollbrcrspertsihaing ariioy 8% 1Ehart Codpf DAHFREL BCRes

9821)N®-306 20938 @liduthiirith & tal. e/@mbtawgusg tziste) mtaugem(zbcm, MNih ehal.

et RE Tk e T o00Dy Ve e LB P PP A 1T 0

(2002t end'PRIAB ¥ oB Be&ih |1 36(RINT): 285@91:(2003)ce| s called "plasm

conbrnile R PR RN An et b IRG AT P LE it Rerrise>

54(3)3:?'% %59(0005 ;la6d lAjlseﬁISt dl. Teerenfid) 7 (20 Pa.(1906), C@kérnlnE’IA&ﬁmrapy
cell.s do nat uce nmenbr an bound t
s s o buRn S et 1 L e, 18 gna D

Adpasstetied (FIgechatead ANt Fhodifeke ardicdtioes, mpprovedefor eettong mild-

| ecyl.es of  hunora yuni ty
mog%f‘tf’ eg hlfﬁ%ﬁhglqef}%ﬁeo&ﬁ%]é& alng &t erent | atQ %Ssﬁlgmme
(Emnmlg@n doBgR5i1) (IARIGEH'TIS/@DE capdh Ghnrmet(ﬂé)m) arfhe piftht @pproved
.ol ec a I\mat 5 0

me%fﬁatﬁp e- 1% anq pa&atﬁo v es) \;mfaég lgthe eenl.l %h%gtlne
WNAMEBIDA®), iperved ﬂﬁd(eﬂ@y of m@saze-acvarzam (1989) and

Einfeld et al, EMBOJ. 7(3):71 1-717 (1988). The

antigen is al $DWdmtihodieslanthTherapy Eherevith 90% of

B-cel |l non-Hodgkin's | ynphonas %NHL Ander son et a

Bl obHMBIICHYS arg anof g3y typgogMhite blggd cells PrRsincad gy g bere

lnang\matll(?r%()ch@ﬁﬂoé‘eﬁ&ﬁﬁ%{ok&es@ MR aﬁ,ﬁclwloSma_]&%ﬁﬂiltloﬂk asna
[l1's, or other normal tissues (Tedder et al

lymphagiins! B yppbegyessh gelly gnd(%g@)]?cyteeﬁﬁeell@egﬂvéxr@%w%es of
pargaﬂg,r;{nt%ﬁm&gﬁl B LR activation process for cellcycle
initiation and differentiation (Tedder et al 6'?3
and Bsdsmary withithe bene mpgroy ae%ieem BATH a%m%ﬁsmgg% SFn-
bin@in@lantibddy &8hbir & RER@MWHeAR: n&lgé B(cA® 88} encoinan tHé Bﬁtlgen for
expression of CD2Q in, B-cell homas, this
which jfs giembraneround anihpdy ksaectls thefglf Bretns fydivige f@ Lt
prog%iyRe '@éﬁ&ﬁmtaehﬁlo %}iﬁ:ﬁfl@r}@ celﬁléﬁcg]efge%gogeélls Bgleﬁ&ﬁlaﬁﬁa cells”. Memory B
neral i zed as follows: antibodies sp
el AgpaatE SERRANg SPNLBHe 18 © Wsszmaffbéana%mwd %%%?défd“ﬁ]&h%sm
spe@ﬁﬁ:itﬁ@stthe thgexﬁaﬂep@a{t el COAnAREN RS 0&1RE Gichibak byudai nd
to the CD20Q antigen of éﬁgten&bly bot h nﬁ I %m.bd.
antfhefly. SR pticas P&‘@PF%the OGP RO Y SHhEP TEretehe SRS antibodies

are?tl%rﬁlﬂ&%fféﬁbi ﬂ&l@cﬂﬁ)bf h@astatignfubgy. dest ruct i on and
| etion of. nec;g astic B cells. Additio

de
chemgm%@&g?%( p cplledihgmean Byunphopyie- ?Sﬁﬁ&ﬁ }(elrfﬁlaaﬂon
ant%ﬁﬁ Bpsbak atégz bic @¥nsnitenbl AT ProtiP Wit nﬁ&ﬁﬂllh&gﬁé@ﬂ of 0

e anti - anti body such that the agent js

prpREREY Ay ocadion per Band mguetRolymeRsy st VRICHIng &f ¢l - Biol

Ch.l,ufz %&@9}211l28@19i87t(m9? KRR e &, BMBOY. (DI - 7175(1988) The
destroy the tunor 5e0|f|c approach can

antiggh ol mapressyd eneseasRnthan Slfel BaiellmowHodelin lmwag%m%WL)

(AndRrsbh b di. 286b4 6@;@ 13433 R4 Vi {s3Bl BuPeH RARRPSieliOstern
targeting the 20 antigen can vary considerably. The

rituximab (RITUXAN(r)) antibody is a genetically
engi neered chineric nurine/fruman nonocl onal anti body
di rected agai nst the CD20 antigen. Rituximab is the
anti body called "C2B8" in US Patent No. 5,736, 137
|ssued Aprll 7 1998 (Amderson et aI) thUXlnab |s

T | g,
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Synergy between rituxi mab and chenot her api es and

toxi ns has al so been observed experinentally. In
w@aoobitoazbar , rituxi mab sensitizes drug-resi st apCT/OsRv061015577

B-cell |ynphoma cell lines to the cytotoxic effects of

doxorubi ci n, CDDP, VP- 16, diphtheria toxin, and ricin
cells QaoIBARIB, @brnadl plasienels, ofbiermbinedl &igyes (Tedder et al. J. Immunol.

1R R0 ELaB b ESeRanEthina e P bt doariot
cch: iﬁgﬂaﬁ&l efnﬂ\(/i@{/[f(f)e;rdmﬁatﬂﬁr(i‘flidﬁi Akl bleay and z(?fgiblg{fﬁrgzlems éalagge:jlcium-
kmé%@ﬂ@EE%ﬂ GTﬁgzxﬂﬁgg?%%anﬁgﬁgﬁig?gb been studied in

a va@ivealhe dif)reﬁwfm dﬁEﬁDZQ riramcelalyhiphcmmnmlsdmﬁ@mdat Srveldd a

cells, ant b es arqle
confafihoc e g AONHL LPaaY. TR e B e Birosenaleed
as oll6ws: hhitiddies §3cifi@ éb-tBe'ZGDQQ ﬁﬁﬁ?ce anRgéribﬂBmlls lilﬁﬁdl’ﬁtﬁ&tbred to a

patf eph SO ratEork-rrh T § DR raN IR L

botﬂlﬁﬁrmalRElﬁi,mh hift B cBlls; ﬁﬁﬁnﬁ&ﬁy b&ﬁﬁ&) the Etﬂ)mrsﬁifaceblaigsn may lead

to tg? Iiesmt {OISI R@Q&ﬁﬂ@ﬂﬁi %tﬁ negéﬁsﬁl édzﬁlg A tlonéﬁ(o %c‘zﬁggy S or

radEfzi'E(i\ya 1&belsadhyin f‘hﬁ: poteiitiab tolﬂaﬁtdyltheﬁlﬂlﬁl&) can Bé&ﬁljl(gﬁ@@ 8 the anti-

crigBithob bR S0P eacalis g RoRershy B e oamlesiia B selb>

Irre%ﬁe%ﬁve?ﬁ'lﬂe 4ppEaa), » pfomarypalés toalestroly ptsmor] Bie sﬁébfftc appdach can

be ey R O e s B S Pt

appBbachet, to BiBgetifbH e D20 aRAPOA Fan Sy c&hs@d;raﬂly Sem n. On col .

27 u 12):.99- 0 : |ca
a7 TEeBR1aEb BN P ae it epes BRI
mubiedlhymah3B8ono2ldhal ﬁﬂtfbo(l}Zdlﬁi@De)i agamst the CB20 emigenaphmsm is the
antgbA? NEfie§hcMer B pl t'ﬁe 5"%6’#37 lé‘ﬁ?d AFS ?979% ékﬁé}zo&)et al.).
I mTuné anem a ? jaet a ena olo
Rith8hall B5ndiQQ@ZYr t(lfetraraanmm‘"a}]mpeas with wldplwrmtaﬁadgrydaw grade or

oA ZAENL S8 N BT AR e

der&@@trat@@@&n@lgimo(r@@@&)nt;—de@g[demcg@toxmta (CD@) and 3ntibody-dependent

SR 5003485 00 B P mppos

(1994)4 Mafpey 234, Bl2GD38637a {\p96); BlagshasieiawreBlobd HEA4PE954 (2003)).

Syl SRl 08 oleftteples B pline el ey e 27
exparimhntally. dn Rewticular, A@xi8ap p¢n51t19esgm;egzt@9 hppgoBcyll lymphoma cell

hn%cgg% IE%(X?/ c%?rf]@éefé of c\g;&gﬁm t%ﬁbP e ﬁ]élgkcﬂg]éna é?m i3
Dgndasy)al., @@g@n@héi@tfgr@muﬂc mmsww@@}gele R%(3bt77a1 86 (1997)). In

wvéglgebﬁﬂléa!l %mvg&%bvﬁ maflf}tux%%g IﬁéésOB (:élg Q&%r) th%gerﬁ)heral blood,

ractor Igus vulgaris
lyniphmaegsodnd bm@mmovgﬁf Qe ys,m @mﬁeﬁyb@ Blogd BB:43T-H5
1 }hrltls Rheum , 46 (Suppl. 9):S1299 (2002)),
jogren' s syndrone (Sonmer et al, Arthritis

&Rh Bitweimek hs alsg beapgindgdn @ 908) of nomaelignant appémmungisasders,

in \?ﬂ&’lpﬂl ?Rlﬁlnh Qlﬁ nﬁb((d%%J ?pe%f togy'la a@h@%gdlsé@pat}%?g)ﬁslwdf

penphi gus vul gar |
Edwdmtaw Biodlge: Sog Ir@5. 3028994828 (2@;» olemn@ hae beesperorigd to

i |
pot%;P lée%ég‘rgegs‘? g%rb 313“1) o g gg{;%?ﬁlg@ %mea‘%’o?d %Hrﬁ'lts XA) (Leandro et
al. eﬁpﬂsd@ﬂeamuglsr@/lcﬁ%e&fm@@?h dFdwards ¢1raf. aﬁ'z/attélﬂhlewm 46x(Suppl. 9):

| (

e
ArtitissRheuioS€r &B&XZOOB’))elhpm(Eambewgeémmtg Resobhes pHAsEII |

trial of rituximab in M5S" Ef ghth Annual Meeting of the

Americas Commttees for Research and Treatnent in

Mul tiple Sclerosis, 20-21 (2003). A Phase Il study (WA

16291) has been conducted in patients with rheunatoid

arthritis (RA), providing 48-week foll owup data on
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in nmost patients with RA were well tol erated by nost
patients, with 36% of patients experiencing at |east
wo@p®eathsey se event during their first infusi onPCT/US2006/015577
(compared with 30% of patients receiving placebo).
Overall, the majority of adverse events was consi dered
(2008); beandid di ol ArthBdeR/aw8. 46026BVEFT71(300aY) Gowasn amel.,| Lupus, 13: 312-

d |t t t T
519 BoBS G 85 heSeorit S SRR EPU dep ge Bk EnilgigPe o
562(2083)pSasi et di BHBd, MeM-QSWQIODm) \Belek ersdl.| Sdntih, ymable 27 (Supp
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AnmEaNMed| €330 D7 551791 (2Q0H))i pﬂfretkﬁ icélNapld3iat (Aluser BAalp Bt.iJeHbematol.,

R R R tupipeBiomh Paud  shHealiinoarsng HbEgor foo

(erﬁdj’m s@bﬁm inl Haerbbeolaxidaedi336 (200D, cpiiragdidthipdiséaa{layenesy).,

Leigpian) EskP AL APl oo A RS 098 pBb B birengaa.

Br. rJeHamced 185: 6’9583;&015)&) Baudukr, Bir.t/uKhémdioli, 1A 1888a1090 i200be r

Dagl[lﬂng r(#é%t 5#’2" t’gEZte WO%Q%%&%I(&QE c};tg/e; synlggogr!) uq se\Rre insulin

resmmsm:(lcnn lASaln’WOEhgj N3 /ed.y B B10e3 1(1R2A0AY, aiirdd dryc%ioba]lmerma

OB A SR Pns DA iR P s

al.,i Nenesbgygst: aoéas@o(agm))ewylam cabil., (18T arof 1481 6 1d>6THELHOBY),

We%o net?'agr%%ﬁllcgrrr}arl)t\ém 1§ @H?crll(gg L{l eA;%Eﬁ{?g d’(%magzg% 443 1% 89% %40 (?&ﬁ?
refmfstoﬂy(petnphgtledﬂgwm i(Ruug eMSA&x)}Iﬁdmzadl 11600086 I(aﬂ@@))t al
der]m%[omryoglhat %vm% ?{S% etrtz?s/ elugzn % 5:@ ?9b E#beﬁ gSr]o% nesrs%l(?rome
(Samietr gl miblzmm& ueéemms;@,mew@w@azooam stipotypd-Btnaged he

oo LEHAT 0 ASRIRD I8 A B PN sy
al..ghvdh. C2@atbl., 1d0:rfg -95d L&) agoimmubesrardg@hpalesmenkNogl., J. Neurol.

e B3 8 80 Rl 5 B e

(Pra0BBI00 21 Neirologs6HEasH.00BO1:125:ABES (2007, 06DERBSne-198itting

e (R 503, Bt e B GbyS hem ptf g o
rityxgypabAn MS' )ElgWQm@DM,@emg 8f (heAmerigas| Cpunittens dor\Rresagch; anghD
Tre%gl(peg{gﬁfﬁﬁ%\%@%}ggfi%m 784 (Gillo- Lopez and

Leonar Bfasl awsky et al);
200 1y Bioao staRacV 414281), haV\bf)en cyydygted mmer(tméh dﬁmtmd ehritis
[

BNt MR o8y e 1 1ARER™ e
Artéﬁ@!s Rlegriin#3£9:839 QE0D0V7e00BBEUD 4. éﬂ@rlw@emzlﬁm@izal (2003);
Ediy/Habna a‘@fléﬂ&%bf@%ama geQ@t}%pa%g/ 148801 ﬂ‘ii)at\{égts w1th

2001/ 74388 nna, N. 0058029 (Hanna, N.);
rhepgatpEigahoty 3\95’1981 (Jkﬁfled ﬁé@ AP 2874 204 totall 1QDWG@UQW44
evel aly@nggglté %qgééatrﬁé% hxjrrls me{'hgﬁ%te ﬁ%u)(lzma\é@lo%g Q&Ax%%

C); US 2002/0128488 and WD 2002/ 34790 (Reff
yrexatma goimepiescycRphesphands/(CIX) alhe YRIDDOZEDEEDAS
rltlﬁcﬁﬁa%sdla@%g %gﬁtadﬂﬁmgter%ng%gé% 4 Relaf1 52 fudishy 'o?ﬁﬁlxlmab

Pat ent 586 an 199 /56418 (Lamet al);
in IWBt PTBBEIRHRA VRS wll teerpted OMoY Patiens7with peéajofipatisnty : WO

gy i g il gt e ReiRuliogs o

pat@nis 3®eiving placehes. o@veealéttheana)]ontm RPOSY A2OF Hag Amsidergd to be mild

to JZI Cgerﬁtc%/@ %\Q:gg/ a%ét?x%g rv%ﬁ%{l%ncg%%@% 8%%%‘%92 #C?g%%ere were a total

of IZXH@Iisblﬂs“ﬁgmse(eIWﬂtd; gyosa thd feur egpssgver iS4 @eks 0Ml9cdPESe slightly
(Gewal, L); US 2003/0157108 (Presta, L.); WO
04/ 056312 (Lowman et al.); US 2004/0202658 and WD
2004/ 091657 (Benyunes, K.); W) 2005/000351 (Chan, A.);
US 2005/ 0032130A1 (Beresini etal); US 2005/0053602A1
(Brunetta, P.); US Patent Nos. 6, 565 827, 6,090, 365,
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2002/ 0041847 (Col denberg, D.); US 2003/0026801 (Wi ner
and Hartmann); WO 2002/102312 (Engleman, E.); US
wWQO®BN0368664 (Al bitar et al); WO 2003/ 002607 ¥CEBUSYN6/015577
S.); WD 2003/049694, US2002/0009427, and US
2003/ 0185796 (Wlin etal); WO 2003/ 061694 (Sing and
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2003/ 0219433 and 003/068821. ( en.etal); US
scr33 3 A 9R o T8 TR F ST ORI O Lhc i PNy et
4.68Ipgr; 100Put O3 R B2 is(1Wbdt|thad tthearhtp of MBCAQB2¢dmEBibMospital
Hayden- Ledbetter) : 2003/ 021943 (Hansen etal);
S AR STkt [ army S i B - Eacte
epiflShiblogic atuey. Bk AWD, 204! s 34 46(2081-RDIB(2602)al ) ; WO
2005/ 0009 Tedd et .al.);. US 2005/ 0025764. (\Wat ki ns .
ot A5 ORP TR o TR AR U8 PP Rjent oo pogplosi
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WO2004/ 074434 A2, WO2004/ 06091, 1 004/,04551
aftepBERFEAP GRS Tafelever 2y nm%@%m&ﬁ?@‘?tﬁﬂmfﬂ%ﬁ%ﬁv fle
theQHiRE @ pitieAy cople@p yhe\bdrkinfudidbnegifmh vithodt uaetephexat teaseanehts.

Abugl . ¢ f_chranjc relapsi > of 10 .
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20(5%1%%5229{; 2%6632(??)3% i ?Qgﬁg&(wr 8%?@03@98%3? Qg 5003/0147885

(Afdebsi erad §;)US BAGO Np. dasStd48\i3s 20R3/002680d.) and W G20 (194 80 (Grillo-

New, Sci ' i 2004} 5 .. Le I
Lobgy A E 00 TS ORI ene Ao S R0 R Blana v,
20@M02] BT8d € Gfitlo-Lepdzanhy Leamnhifd); VHO 20RO 780 SRrasiesshp asd.); WO

o ‘ . 2(0) _ .
2o 5 BB TRl BT A0 B SR e
Gralpdioper);:dJ$ 290LH0EI0H HENRASHIR0292. A OROD1/B4] 94 (danna and

Bt d . 267 b adur i 2-
o RTS8 s R Ao O0 S s
200240002665 rasd HFO 2OALIMBIfaBIantandy.) 789 2009/0078QRSi(Bamady.); US

G SPISB A, L ERRD Rl S RO,

LopezdA 8; WOrR0RY 7858 SPise. iCre U9, 20824 28 488eank 8@ 20@Y 7430 Eveff, M.);
ARSI DL SN LB ROl o L, Hphyo,
20&YQOREReDS sud Dawiesh; WS Paisat Mald, HdisG6 emh Wt RS HIF(Lam et al.);

o 7797 i i .
N
6,1365K, JSiPateat Ve 622 A% US RatenNo. 16,5852 sl BpPatént Boi &g, 124

'a) | 1 _ .
(Id}tﬂ‘%ﬁggaegc?/l.)f Wy %oﬂ.’!@fzgpéstg 1P S0, 7%@@'&%% . gRance

Wwas received Wi th 7ituXi na every
2091103834 (yiloHopemetdl. n USHOHB004887 andtWQi2001/Tisf2 @diller gndSirgsta);

USR82/b 193 r%,glﬁ,sﬁé Eb(ﬁo 194 %03 Bt TR 647@5632% (Loymap

recel vi ng ance erapy ‘every threenont
al. )} S5 RORYHO2086F8sand 6P BHQH 0] 63We(Benstuoes; Ki)uRh(95/0A@A54 fhan, A.);
! it ; : feoi
UL (PR 8% U B AsR80 A TRL AT B8 Pt o
6,565,827 6,89B345y 6R8HTTt €815,748eUdrd 308 oyl SH95,206 (Rdmitski et al.); US
)s rd te Al e pryep [ :
Pt N B ¢ R e Ao Sl B B BeA SR Rl P Us
Pati Nt 460, 8%i Rabijschek aetl.gr$S Padert Noi 6,224,380 endhWVO00R08@UBptbera-
9): S1350 (2002); Edwards ei al, "Efficacy and safety
of rituximab, a Bcell targeted chineric nonocl onal
anti body: A random zed, placebo controlled trial in
patients with rheumatoid arthritis. Arthritis and
Rheumati sm 46(9): S197 (2002); Pavel ka et al., Ann.
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rheumatoid arthritis with rituxi mab" Presented at the
Annual Scientific Meeting of the American Coll ege of
web@ameased ogy; Oct 24-29; New Ol eans, LA (2008971/US2006/015577
"Pat hogenic roles of B cells in human aut oi mmunity;
insights fromthe clinic" Martin and Chan, |nmmunity
GudRnDR ¥ W2 20020834} (BaddbdrySuileim, adeSQe0$OW9174PRI (Buasberaednillem

or gy OpbaPAfloS TR v DRKO e Sanane BRSO  eiichbge

and RGR&); UK20080215438 ahdWITEI0g/6882A1HuansEn e=il.); W@M{WSQ%

o8l LS, BRI T, 24P 55550

Rodénblg); USiPa@dNo/8/368596' (Rihttitd: @Ry USIPatkiit 196. [61806,893 and Us

200 RS poranetimay: ot 2o 0BT IR R er e P
2002200 At 25 n glerhai, BYYLIUS 200320068687 $A Witk er al); Q@ BGOGEB%W (Leung,
SIRRCe P Bt Ul e posfl b ok RS sy
20036 691 (Sitsg aftl Siegdll);dep2aBGI00IO3ME (Bohien lbzuxb SEEO2G08/08 m:f,ss and
WO, SRR Bton Sty AT DR EATF Soonen iy R R0 6710
(S}reﬁcﬁ}raa_t)? WO mmr(bmﬁl,s (Wa:dl' aubx mﬂmﬂzrﬁﬁ? Eﬁ;(_}ﬁymﬁlcbdbatev)/j Uh
S R N R S S B R L
(SHitaareyl,); WO 20'04/&6340141 @Whitkina iar cdl)‘tWOrﬁ@OﬁGOQQDS Ekegdderlayal.); US
zo%g(g%%é&m ensae ﬁa Di'onn Boﬁfh%é@% alljnrd thss‘?)r%é{bg%ﬁség g‘? -ﬁégr?et al.); and
WO _ﬂ@ﬁﬁ#ﬂmﬁm(@pgﬁg ;Bmlr)gtéae aso MScIi'atanan 3401808 brdy ERBHY, 1D (Rped et
o PP SR AR TR 1N b o 08 il AL
200!1[/\(105 basshy(Bmyetsbrdr ed); hmh W00 (Bhat ki dng and Tedder,

g}ée 5&%&08%699?% eIr\%l 'Y%z@%bﬁ%s%ﬂ G\W@Soosﬁ‘?%ﬂ%

wcpwﬁmf;ssg;tzewo_zew mﬁa&r 1912 MO‘EQ%G%T 43, WoRo@Q74434 A2,
w0, Wbl o8 R0g s oo yesa o

Col Pgblin;a@(ms a¢ncemmg¢lmr¢pe rwlthl?rt'@nmtoinsludm Penottuargll Adupgl,

« - W o ;
FEOR8 G o BT kL 0 ARl o
10K part hdx: pa3sd (VA%;i Ferntta e @DARItxbo i thestteptrhant of chgonic idiopathic

L dy: I ) .
tr e bbb (OB IS Ry oMoy, R Medical
Hetdtipd M\(ez’eﬁdwaﬁm (Hprdr20BhY, Lpavdioess al., pbgmplepepin [dppletiondn rheumatoid
artl‘&?%ﬁ@afl% evﬁ&ggfor %&g@ﬁ&%gznél d:(:)%%ggﬂée ffﬁlm Qﬁcpﬁﬁeuﬁzansm

matosis to anti ric nonocl onal

A4@NSPHO@PODesandsy et oy tAn PrenStudRARE Fmpheeitidpplzg g6 in2gstgnic
lup(lgg%l;):matggﬁ}s 4 ﬁ%hﬁ?ﬁ&;{d%tem #Rﬂ‘ ﬁi@ @—2%'7{71 (206%?u @vﬂérblg Quring a 2-

tuxi mb for Rem ssion | nduction in

we@@melpé eAplTAtios smllV%d g S08sminfupiprs of Rgypydnab, pro E0-mg infusions
of %?ﬂ&ﬁl‘idn%‘e ang@&@ braF&Ar@JostIfoml anar&vh%&ﬁ%lomwatms

I can  ege” of Rheumat ol ogy, Session
tregrgl relgpsed s@%@dc&nmnthsl respeviineb pid Haye beg saiteatad, Wb@gh RER
£ o QS dphid S
dlflggégs#g{r?gﬁl% /V%g%séégp Sﬁ)gclam Yong@ér ARG ¥rentS sy p
ery(Hempiosyswit. ripémptomeisionince deapyf vipené 2/ 7384 B2 (PREDuVIsCIA g
I t I

parBht v HeL G D g RS B 2RI ek Kl o fotre
rltlvclmab)amwbtions memglvwdjevayde@mmtbsmﬁhenm@amw thgrgpy was
recglgedtl \gl’ﬁ)lpgtg)upgg §?’ act e t!h\r/eaes%clzoalﬁilst | S%@%{%&(‘l gzﬂle dlthBrefrac ory
SLEW\@S weatesl sRessiully hvith2Buxi@eand208)iying mym@narp;g gteeapy 8@ry three

(11th International Vasculitis and ANCA wor kshop),

2003 Anerican Soci ety of Nephrol ogy; Stone and Specks,

"Ri tuxi mab Therapy for the Induction of Rem ssion and

Tol erance i n ANCA- associ ated Vasculitis", in the

Cinical Trial Research Summary of the 2002- 2003
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In a second aspect, the invention concerns a nethod

for treating denentia in a subject conprising
wa@evsniasseri ng a naked CD20 anti body to the sub{BUS2006015577

an anount effective to treat the dementia. The

i nvention further concerns an article of manufacture
moﬁtﬂimd’ltlhiblomq:atlc{rm) responiding mlhtemtmmmir theiapyg Edwadk edl GDDEdge,

th
“¥hes Qo tsen b PepPage e e RER potaPLlssBidedy ceptere
lyn@ﬁ@lﬂs’l’ Rhélmlaﬂ?l@v bj:ee3-21182003); Caedeidgepds adT ij/mplhleyte depletion

| t t. h
o B S e TN PR R ol
Rh&in. e@chappf. omsn B3os 2@y, HdSkafgs IeDzl I,\ICEfﬁiLécy ahdi safay Z‘Tﬁuiummab aB-

oA B B Lo QAR 2k G0, (L AT KARRA, e

with thtbtha@icheinti @414 rithifes dud R hasndrion 6@ S 1%001)%]!(5)& al., Ann.

i P 5B SR oL B E P (R g

Le\aﬁ?d ﬁldfeqmmcw aiitibothereVaddd ppbinenrbeehias: EQ:BH depldtidhiphendotherapy

B ek L 5 DA R e o

blosledel Bﬂﬁ@tr@fmédﬂ ef thaawyoid hxatiritis's Ak risup REdun( MQZP—QDS\’QZ&)Z);

B S RS EB oSy oS,

Prefenlte@ at {Be Midiual 8)ientifin Mélatﬁg df ékea!mdrll?dm}follege oﬁRheur@Elegy Oct 24-

h |
e e N A N e
rheaﬁlaﬂofddan‘thﬁtﬁﬁdlih ﬂhﬁim@f Eresnted) atrtbis Amazﬁ?enaﬁct Meaigy of thhe
b t
Amlehcan o%lk €ge 06‘ elfe}'rﬁl oggr fQSV\ﬁGVQ E)r]%ar{g 7\ ﬁﬁ)ﬁﬁé %Ith%gen?c roles

erent
of B ee}lsemhlasan aREmmﬂumtynmm‘glas frog thescliagt Mamrr@dtcdxalk(dinawueft

208 1 PRI By YRS o 153 Mo,

DissgletseBispectivifor AntigDA3| Theiraply ", iAnteris wahiheginariom, 4% 1484-1992

ol Rop 2 gy, e T IR PR Y R 5T

autdifymune diserses’” v@lrypeyt onmwmzrllmwmacvlaw éb39é 4498 (30M); Vargolehy end

(S]
B e
3004y S iemivengnyl.c Hadatreng thlb@iy N@ﬁshateﬁmu@mmmﬁ dlsorders with an
antl- @%E@ ﬁ‘x‘bhé’cﬁln)ﬁl) n mdgr Iiklt%@i%t)" é%hﬁ.pjm% 1919 Jztﬂ"mr g§d99§@24 S624
ering anJIE onst ant omai n residue nunb ering.

(2008x En¢itrcet Do SEffequive Bigelbdepidtion pith fiiredd iEthsdightmenitof | .
aut(gjﬁj rﬁlﬂlls histﬂés" I %Ml&l@gg ﬁ(% AoSs5oh @082 %Qﬁo% al”%?tbent of

eterioration ue to organi c or psyc |ca factors;
refrapigryseatieqdly zeediagey agforrmune disarders rvithj amgati-CEE0 moneignal antibody
(ntluki%%%&m sHthe 'R%vﬁutz? ?m@&‘ %1(’310?@@' 4 @002)284dny, & fﬁ‘é&tmg

menti a ereln I ncl udes vascul ar enentla I'sch

humﬁwtﬂllamUWﬁ by depleting B ¢allsidrat Rieporis. 6461863 &66 (2002)
LalgeFaI@blonlng V%‘u&?éjﬁ%a%?@ ﬂltI'rrgré #éigﬁag;l"% 's %ﬁﬁ%l @henﬁsttﬁi and

nost conmmon | der peo
Drlm lilheivnfer( 2003y detmsWilgyAppons; 2 h\eﬁlqhs@nlylediostwé@te( E@}wry 15,
tH0 st ed
Gt R S S S
Entgfehecfdatr 40)/ ectylam Wlerliginke.alegtion: ED[ZQ fisean Iamjm@@mlﬁmnﬁrget article
.l " .
onlgngﬁU%tfg% glgtg %ngrﬁ%f}g %/d)({% eﬁk&ﬁ(& ¢ épﬁ%@%ﬁﬁﬁﬂéd O3 RRRRl
Angbddigis ¢ Hwnau Cellohvefaenodgemse m Stopheges abjleeds: Gpligan Aplwin| |

t ol

B B30y (4008 150 VB 8 5B%, 2} QR Rosing Dot .
2003n Brimdublicetor Nz e Edbn&yﬁ%)@a,cﬁeamh@ and MoNGDS/"GDRDA)

criteria for t he presence o; probabl e AD. The

expressions "ml d-noderate" "early stage" AD are

used as synonyns herein to refer to AD which is not

advanced and wherein the signs or synptons of di sease

are not
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severe. Subjects with m|d-noderate or early stage AD
can be identified by a skilledneurol ogi st or
w@bkiositeizen. | n one enbodi nent, the subject w tPCT/US2006/015577
m | d-noderate AD is identified using the Mni-Mental
State Exam nation (MVSE). Herein, "noderate-severe" or
Antibalies/nsdllergles: DéBnitief;exntibedyAldgiMebriry" isWaev@egdehediads t he
ease are, prono

Mo e P e R g RPN D s Rog L iigy 15
I atmhnym()ﬂlz,aﬂpecl&dbjzle‘dteSpdmd df Wepleerfs@itdiuldinatdhls IBahtiCDI00hsdric

o Rk eyl oy AR ROl S e

subeiiyinai an itvitation Q(o@glbﬂ@t‘l "Rivukibhabréud ®eail ssios @rdactonADS¢vere

o AL R IS L AL 0L G BIAPEA My

Ameheanmﬂlege:@ﬂmmhg/colugﬁ&estsmmuﬁmar o0, Skdsion Tade: WMasrohit,

rohl en agnpsi s of de ja I.s being
sefighaviEral Caifal SRR o SRR Yatulifng o ne s
Sessy 10/ 8/C0MShae/ e@wtabsthanenlint L an/vipder SdaehBeninispp Baksson,
ZAD.. Subjects with a score of t han
stsgehat et st S50k Ts i Akt PENs o kTRt
rituxomgbt’ | [Sesey ansd Blob@ BradfurqResedrcin26: 2942008 Usyne eadh "Btell
depvmlon w1t?1lrfsglgxgr§z}l§)f(é))r {e‘fracto%asc%vfﬁn g(g%l:e;)(r) crmrafelglgqﬁ/ Prngﬁit'e?eisezsaych 26:
294:)@@@3)?1121?% Pesapise (M GirerAhtivhal Vepedlisis didsENEA vgael:onaJ 2093
RN B a5 AR Bl B e o
Reﬁs&om pgERol{raAR)n AHGAraswciatetl PV abdulitial, ipaind Glnicadivial Research
Surni tofth%dw@?z?dﬁu%uné‘i‘ S“ t‘é?atwc?icm of AD caused by a

gen the nost conmon form
htty e/tciglivisionahtindrand L.eandro ez al,,

Bgéﬁ/lle @Q%Q@cuﬁ%ﬁf}}gé nallv% Intalgg 1§ gtgeggwgl ﬁl@?mgﬁ ;c'i Sa:rt I'ltlS and
SYStehrec hlpuﬁreewh@ndt@snmzhfhrm BhdwaeﬂﬁééuppB@) Séﬂ@w@&@ﬂe of

care" nedications is intended one or nore nedi canents
nost conmonly used to treat AD or denentia; for

exanpl e, the standar ds@f,mady 6 chOinveRtislRY be a

choI I nesterase inhibitor and/ or NVDA antagonist. A

" symph @it apectMitheOpreiMRNrtdn ipfovaiRy aadthdddfop enBFeAlgitimer’s

s SR EU b Sy pied LA CapsS 6 b i an
ambuidl akivy ® tRht t(NDARBeifleNedikdage. A "subject” herein is a
human subj ect. For the purposes herein, the subject
ref &r $sdcmdaa3pe%f)tlwrmvzzben@mmaamwhah¢d fof3zenting Hényentib Inea subject
corﬁlgrpsixiegﬁgéln%ﬁ?tes%ﬂ | bl eecrl ];(fIHnZO Sﬁ lg tl(}]eI ulrbéec Sllﬂlgarnedeoql?lp flfectlve to
treasftle degieiaper i enci ng, has experi enced or is likely to
experience, one or nore signs or synptons of AD or
dend@he ingentivh Ewhey concegesrap attick of nmgwleivs coipising: ncl ude a
di agnosi s of m xed denmentia (M X), where signs and
sy )éﬁﬁnt@flef&mﬁw& aspakeg €R2G #sibedysherpigamdni ¢ vascul ar
denenti a VD). In one enbodi ment, the subject is not
suf fRa/2iRg aﬁ? B, S GRS 52085 Sz hoigieR atise e A depentia in
as@'@tsufferl ng fromor at risk for suffering from AD or
dementl a may optionally be identified as one who has
been screened for qh@efmgxﬁlﬂneﬂefﬂleoframg positive B

cel .serum cer ebr ospi nal i d and/ or ni l.
o LT 5 TR AR Fomgrrin. e SO SFAnEE X i agble
lighrelymbie ($Qe eRBdf ﬁ@ﬁnmmgﬁgm)a&s a)/ htiQarfiRH @EI7.v16 variant (SEQ

o ROt g i s st 41 0P al Ebad or

t he subject’'s serum cerebrﬁospl nal fluid (CSF), and/or
senl l'e plaque(s), for exa e by ELISA. An
"autoantibody” is an anti body rai sed by a subject and
directed against a subject's own antigen. Exenplary
aut oantl bod| es assom at ed WI t h AD or derrentl a | ncI ude,

L 1 .

/‘\ @ P&
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and the like. By "atypical" autoantibody level, is

nmeant a |l evel of such autoanti body that exceeds the
wmoeroaledbevel . Such normal or typical autoantiBpoOdys2006/015577

| evel may be the level found in a biological sanple

froma normal subject, or subject who is not suffering
2HT mahhudB7 ot6 deaefollows: CORE (BEQ D N4), CBRAISEQ M NO1E), and

or senlle pl aque. "Brain-reactive
CDgﬁt(%@?@or are any spont aneously occurring

popEiGtiBasna mﬁuehwmrgnﬂ]eﬁti comgirang ther aagenicid seqmmmf the variable
cerebro

hesG G BRSOV AT s ebinSriteop QRO A2k bbbk IR L6 Ve
ID DiErg)y ald thedtuwan Sorsysh sy ieadS)f e ?sv;aﬁlgn:m stibprgrpdHL(SEQ ID
NGB e bBRS do B iR pi A L g (todSLeR] g B8N0

CDRat(REQ e NapE)fdnd ADRSZEBOMAD Nhil)pr ophy| actl c or

P e TAE SRR LS cRRIotiR) B Riend SR R heiged

W1thh01$a&k¢t$] flatiited by tHedfrafldwork reigtosNFR BER4, ab mdtxzeteth ¥ erefeetto

muPH EI%Da %Foda/e tﬁl‘%?ﬁ%ﬁé‘lsg&% r?,g@v\égrégvﬁfrg\g? otasg%ueaceg %nac&ca{e]:%he pogltlons

thasars dtﬁtietentﬂeezvden titeh@o Adquearcesd Rweidtid raxmb'Ehmg s@caqording to Kabat et al.

Sequen esa 0 Imguu’wlo cat? %iteres? rS(th ltié %ﬁgl th Sgrvl’clzg %\gatlrc])r?e[l sHtu{es of
, rop actre), rative

Hedrthethassda |Mcb(199da)amthmtsert16ﬁseshexxrpaseasbwod dhatf ect ive
i ag tzhsgt Wsearnsaht Omea'{‘o H"?ngttureozf}ﬁ 18 aﬁ‘&‘ﬁﬁ‘i’%ﬁ 1{g8t[c§?1§1§§'EQ
ID dios.t18 emd 15 g‘:slmnﬁﬂlﬁ)t ﬁltln)KalﬁDvarﬁblc Idommn eeESidae twmbbnaganmlﬁu
ner in an |nprovenent in the signs
Convwanédog'%nresaéue%uglgéyﬁt| a or Al zheiner's disease, such
as: F@Brn;hwmnrv@gmugm pf they maturerRH7\d A afd 2H7. eSdalhpM chains (SEQ
C ' ngd/
0 SBF e | RRRRR R bl KGRk kbR LRGn 8R0S AREAA e,
codahaipmay retidneanberingr preventing the di sease
al t oget her; managi ng behavi oral probl ens associ at ed
with the di sease; treatl ng depr essi on and/ or apat hy;
treating bBetailpdPesc he Brpferved Bmbodimients anxi et y;
sl owi ng of dally living skills, such as
eat |an yagglél '?15; and going to the bat hr oom reducing
aut OBemdnba dlyfehetv elgeneyal meni@l ¢€éftl;1119@‘tlﬁ'g dwenp @ra@ms g psyehological
fac%rsC a}a!racﬂa 1&)‘191&&&%315{%&?&1' Iﬂentl J; e, arg ﬁeﬂ&g afld a
seni aqu | esterase 7! ml pirtor" 1s an
shallgiw rlﬂbﬂmffe@b ﬂﬁ.@@@nua hreininrlades ypsselredenrentis dsshange sascylpn h
derﬁgllﬁa Wl‘f%%rﬁgonﬁlﬁ%éﬁltlﬁ 'E@J!‘D)nﬁe d9 Elergéhttlx rﬂl&ﬁelﬁg&l:r" ne.
|'es of cholinesterase i'nhiBitors iInclude:
delgfalltlaﬁCa rRbp @optREQY g of demenjig gmopglder peepkEis alghelmer's
dis&RH zil (AR CEPT(r)) tacrine (COGNEX(r)), and
HUPRI NE X(t By "N-nmethyl D-aspartate (NVDA)
ant yehaimer's disense (AD) srefont te pengepssive mepsal deteroratignyeaifestestby
me%fng’ss béoﬁﬁlklgn Qhd Hﬁ&l‘fernfaﬁ&? %eﬂ@r&ll@/ b%ﬁngﬁ% N 1ifE, 294 E@ﬁlﬁ&ly

excess’ gl utamate and glrut amat e” actT vat i on.
resptiingip [dagty inNviSny earst é@b%mslt sdigageel agpl be fipgrwned hye skilled neurologist

or &M%N%Je)e)nb@ﬂglexﬁ%@gﬁ?@p@rth beewﬁl %e@ﬂ National Institute of

| Mmunosuppressive a "~as used herein for adjunct
Neyrplogiggyang Qﬁ@mgmp@vs @@;@tc&w@é Strolesf Alaheimerts 1aisqaps and Relgged

BRI A &%1 rared
Dlshe élAﬁg%lﬁltﬁll s vvou |nc %d‘éﬁts @#@% %gen? gﬂtqg%%[ﬁpr ess

cyt &hd exprepriond (fwild-orvderdisiin: feedustaged Adr are ugsg pesygonyms herein to

refezgé KD%HAthH%EEéﬁE?eﬁ%{? Uzhergi'h tﬂ%?éxﬁ%p%n%sa&tdisgﬁg dre not

l'es o agen
sevenei ﬁd}J@iw@ mﬁd-gmd;@ata bmaeld Sbgfr ABicdi breider(tigieé by ) sillqdat
No. 4, 665,077); non- ster0|QpI anti inflammatory drugs
(NSAI Ds); ganciclovir; tacrolimnus; glucocorticoids
such as Cortisol or al dosterone; antl-lnflannatory
agents such as a cycl ooxygenase inhibitor, a
5- I|poxygenase |nh|b|tor or a Ieukotrlene receptor

e o o o - . o oy o o
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met hyl pr edni sol one sodi um succi nate, and

dexanet hasone; di hydrofol ate reductase inhibitors such
w@go00ae1d3ed rexat e (oral or subcutaneous); anti - P@Ei/E81084/015577

agents such as chl oroqui ne and hydroxychl or oqui ne;

sul fasal azi ne; | eflunom de; cytokine or cytokine
neurﬁsgmoe bhrﬁcnztni B diesssnbodingnt, dgcubjsdtt svith milduoedagite AD is identified

.an or -gamra anti bodi es,
us tﬁ'? Nt f‘nt ecaFeo%agu Tatiey @?IEI%RI}Z) al pha anti bodi es
(I nHetex, fmbdefaREMvE&D(‘ ‘ﬂaﬁé stage” Afﬂ?bfemmddb)whlch is advanced and the
munoadhes et.anerce
s TR D L e teh SIRERE etenisieg py 2 gted
newdodibgikied tkscian cSuhﬁtts wlth thas foen eﬁADrmamblldmgdn regponditodtherapy

w1t§ﬁ{;061‘1é18ntr§s[e én tﬁfs a d Lliag ﬁ aﬁcggllygeréduc ncf ath& hcﬁme ?eve In one
embdgttimerTPhd subjerdvithinthodefaiXl & vera Ailhio tHeatifiedaning thell\&ﬁiﬂMental State

ant i bo het er ol ogous anti -1 ynphocyte gl obuli n;
Exguigatpn gk@%g%dles preferably anti- CD3 or

T I IR

comgplaigis obemery @robﬂmm fubemd dnggrg»slemi denfeaida io beibgtausidered.

SobFEEHRL B T EPISRETER s DRy 00 e

or ARp &nfiedtnwittTa spetel of tessdpn b?r pC(u@hJen betaabidertd] 1§ hapzageverdlo.

B N S T B
PoiRgs if anew ergiirc_pnectkygﬁ eyer9 SBWer i Garann agllalxonunl 829)9 of BAppints is
pos@fMeaﬁ S\)Llﬁl. ﬁglfelﬂn § dRAGE g&ﬁraﬁ?@&ﬂé Q t?ér 1845. Copies of the

' mmunoadhesi ns and z NP4 ant agoni sts or review, see
corpletk tept anavaieikiagm thehsyrhslopwhissgssmens Respgregs (PAR) »ebsitad

hits PEwd pafAnd&fd ni tion bel ow); biologic agents that
Interfere wth T cell hel per signals, such as

ant Fraif4 ATeGEe Rt Rheréd B bf AD4Buskd Q}aéflgznétmd&fl)
i ncl.udi ng bl ocki ng anti bodj es é@@%?ﬂ ggnd
(e. goPoragify Ala” sithegpost cagpmpesfopm obak. li%VQ‘ét-%bG C'(“!E a
cor¥RRa@idn 6f erdlronndentall wﬁ&tlc fadedks, el oG +(ed @k) Nédil 90% of all
[ Sci ence, ..265: 1225-7 (1994));

CTLA4-1g9 éan
dla&‘ﬁ’dedr"@é’? e“FSé’eléep'S%fPOE\’i‘f‘ﬁ IpRipidle %1@3%40 109) such as
T10B9 “stIItuardt&rcaee” fydiedtioNd i6 irdgRed oneas Iﬂéﬁeﬁﬁech&hﬁht@ most

refers to a Sé nce that i nhj Q%ts 0 reve %éhe
co Y PSA (o feat e o %‘H‘?TPBT OLHAIRS: Jes fsAredpr 4RRpyay bea
cho_ﬁh&térﬁéﬁﬁhﬁlﬁtot aldendedDA antbgtmistide radi oactive isotopes

At 211, 1125, Y90, 86, Rel8
b 2 g8 e AD SRR (any BOibRETGRerp it Ceparite o the
norgAEBreira Ffenttibe, ol gmedtion, eapdichapdiby $heSsquBctaﬁd indicative of AD or
d sn?ll-nnlecule toxins or enzymatically active toxins
“Bf"“Bacterial, fungal, plant or animal origin, or
fr agrreaiiﬁctt}twahe&fa hufnah @ﬁlﬂéﬁﬁt Fer e putpbses Htgeiﬁtt'he isubjaat refers to

em cal und usef inthe tre ncer.
an SIS T en DRk o, e Beh el fiteaiRyf 40 AB o
derag@@nt Fos Ufefpui?{i)séshlhe@&@ pslal?}a Blikibly Q;hIQS(er; ho waa/ﬂb l(iléfé experiencing, has
CYTOXAN(Tr)) : sul fonates such as busul fa )
CXBEILER BT Pl SheEistth PoCr BT PIE RSB LD or dementia.
ThdanzerdizpentiaCaliddogs aineht ilthide ra&ii@asls eMelixed eelngmia (MIX), where
SIgnSﬂt acl’;%l&ellg#glwg gfs fxﬁncg{:)ggfvgﬁnetﬁ%q é’?ﬂlsﬁg erglc Ivg]s((::lllllélr cllen%ntla (IVD). In one
embddirBdny,| (B8 amjwts]@ hor sty frbmiagtabioithene! dideae) omahBiraADd One

hyl o] I 1
suf%ggg tggnlalcrg?%t gﬂ%fog %fegfr%grgﬂb&é )%tr% I%intlgsma eosf) 1c(:§‘1§:a|11§511 be ){dentlﬁed as

oned @b ahR- bedh r RRyAHdO eRNElaRt0levélE raNEbRMpdsiti R NGk (ih) Jeram,
bet a- | apachone; | apachol; col chicines; betulinic acid;
a canptot hecin (|nclud|ngC;¢e synthetlc anal ogue
t opot ecan (HYCAMII N(r)), 11 (irinotecan,
CAMPTCSAR(r)), acetyl canptot hecin, scopol ectin, and
9- am nocanpt ot hecin); bryostatin; callystatin; CC 1065
(|nclud|ng |ts adozele3|n carzeIeS|n and blzele3|n

o o o o,
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cal i cheam cin ganmal | and cal i cheam cin onegal | (see,
e.g., Agnew, ChemIntl. Ed. Engl, 33: 183-186 (1994));
walywemiasn, i ncluding dynem cin A; an esper am BCHIUSAG6/015577
wel | as neocarzi nostatin chronmophore and rel at ed
chronmoprot ei n enedi yne anti obi otic chronophores),

cer&ﬁbs@ﬁﬂaﬂﬂhﬂ&' BCID , andl6it $eﬂﬂé’ryl@d11ré(s) aulitathained), bx acﬁlimﬁﬂlyi 2, subject
maggg%cn%gwﬁ ﬁor ﬁg% :EHrl] y ?‘r;}g qe[%gtr glkt)clmnubodles azrlsrsre]tssedn’a/uahlghvely, and

preféRdbly Q@ﬁi&i&tlﬁelﬁ alguok lilbtoﬁﬂlti[bodléﬁfrrﬁy Wi @dtdtied in the subject’s serum,
6-di azo-5- 0x0-L-norl euci ne, xor abi

corp R A fOSP, AP bt ees) gcfr&is?naﬁl%f’ yefisdr v o
ggi gg‘iqtg‘?“ﬁ{)‘?—@o i a[%xagégﬁg ralﬁedeng/ Sg{r;r]%‘(tlﬁﬁg(gll_?c e)d)%gal(ﬁ% a’subject’s

owfl aﬂi@ﬁld%@h@br)caumantﬂﬁﬂles aksbmatad weB anbi deimentia mdu@ gt are not

mﬁ?é el l 0 a%tP\ig anblt)o%n% g@@ﬁi galgdﬂ a% olz:ﬂ 8% beta—amylmd cardiolipin,

tubpiép | gdmlyﬁﬁjrnlarypmcf proeiny aeurofilpuaend myaxelm (NEIJ)e Igarrgjaosxda cytoskeleton

R B

(Algega) nfeetdptdr f@xdvacedygpaiivabidgoduGiNRARE).,) nervet gegeth Ufactor (NGF),

mK{H TORAL(r)), capecitabine (XELODA(r)), an epot hil one,
fluorouraC|I (5-FU); folic acid anal ogues such

as % n‘ ‘8£1*’ QutozmaB tlé\%i( % fFeadth§ {;@gé@sﬁﬂf}pautoantlbody that exceeds

tri ate purin anal 0gS suc udar abi né
theewmmldaw! o§u¢h rremak ¢ri tapicPrautrentitody deyelaminn &e tf}@ylpv%fmnﬁén a

bloﬁ%ﬁgpga??p?éj ¢nPs n%Eﬁ ltﬁpj'e&e or %&lﬂ&:‘t tid Renot Quﬁ&ﬁ{g HOMNED or

cyt ar abi di deoxyuri di ne, doxifluridine,
deraentiei Thedtielegical sumnle rinew breserun CSFaerserigipldsach as

am RRGIUL&Lhi Eﬂtﬁtgdwémo; %I@ﬁ?” ard é{n!ylsﬂ&ﬁzﬁi@&slyfdakdrﬁné‘ﬁdpqlatmn of

replenlsher such frolinic acid; aceg at on

hurganchaibeskiqspeasent én ftgnylas Gerebrespingh g (S #neios brg[lg] tipsue of a subject,

whiR i chMFA&! ith RIBAGEAiR Snd/Qkdaf RMGal nerbéu% iR 0ENS) tissues with
edatraxat e, defofam ne; demecol cine; diaziquone;

grealer wpesifieity than: they rpachwith piies negedl dppan @8R5l uci d: gal I'i um
nitrate; 0 ti | oni dai ni ne
v R e Shier TRt R B heaApa AT Heh e pEophylacti

or Ibfbieﬁ@lﬂaezlﬁék@urem THOXSIA eI tre i PhtddhiRlthos@ hltdadewith &D or

entost a rub|C|n | osoxant rone; 2- _.
detiirig Py %§2b9f in ‘Eff S a8 0 TS P e SRS iR (g Subiect
ma¢ ﬂﬁﬁw besn c(lélgd&eﬂlaﬁ hdvalg tEH AIDLd)@ tiémentit) gemey be@)disposed OX susexptible
oxi.n; sjz ran; nlu nuazani c. aci.d;
to t%x? Zq &E}B‘?{’éla glrhﬁ teng tre ng Feap’g){ rtr g‘hﬁ?ﬁ SRi5Fe: herein includes
prebéritivo (e RnRSlatRs patiaavd and Tardtitearbiipenter racurin A,
L di rethan Vi n

A d di i
(ELBPPREeRo Rt ARt et basl REE albna e e
thatlis bAEHOO fr @feverfﬂihg thﬁﬁ(bt@ﬂmg cﬂln’eﬂ:blg@lmﬁéﬁtlag)aﬁjlx Gatna effective

arabl 05|d % % t hi ot.epa; .taxoi d e.ﬁ. fa
ampup il %%?8?“( AB&A%W} proyanieAtin fcsiens REYPRIPT SPBFER ST e
Aldheiinieitk distaa¢) sadh apandinthiaig cognABRAXANE (fogexampladnemory,

ETOETEATE TN T

del@ylﬁgaﬂtsadnm oaphévahaﬁgama Hlaéds@alto‘gbtﬂ?l ﬁsﬁalgimg béMEbede)e)ns
0pos 0S oxantr
sl P B GUCTTSebieat AP o e RebOOT Ao &

agg‘l‘és@iaﬁ erdadraexiChySIaolif NE(ds) of daﬂpuang slam@ sucﬁ datatiay akasing, and

aunonmyci n,; nopterln n OMEr.as
SOl ] ORS00 G b BIRLEY e D PC DR <!

nurhi§dd (6t eSmSiY ﬁhh@é‘erﬂr@tGNSJdnG/oaﬁdnﬂe p]ﬁlj]_&)é)’raceut ically
acceptabl e salts, aci ds or derivatives of any of the

above; as well as conbinations of two or nore of the
above such as CHOP, an abbr?viation for a conbi ned

t her apy of cyclophosphan1dé doxor ubi cin, vincristine,
and predni sol one, and FOLFOX, an abbreviation for a
treatnment reginmen with oxaliplatin (ELOXATIN(tm))
conblned mnth 5 FU and IeUCOVOV|n Al so included in

o . e I e g, a
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that function to suppress or shut down the ovaries,

for exanple, leutinizing hornone-rel easi ng hornone
w@ kidRith63egoni st s such as | euprolide acetate (LREROBYONG/015577

and ELI GARD(r)), goserelin acetate, buserelin acetate

and tripterelin; anti-androgens such as flutam de,

ni | ut ‘afbilestarast mhibaditianm dg;nt an coragositiat adéchi bibukbiot diteferes

with 365 SRRt PERONR, TR AP BIGIo i idenbitah chdimestrese

inhfb@tbrse Xigak e, galioaninei mREMﬂ@YE®) amsngsginelt EXHIIONI®), donepezil

(A%E%%ﬁ@ tﬁPP?iﬁikgﬁgggfgﬁﬁ@%k#g% éggrztacgrozole

0 F S, SRR R AP O TR e

corgpveition which rl»mqks @ istgderesswitiniSMipdhesndfyir sqgabaep kaeat ghetarmaie hnd/or

ol AL F0R, BB SO RS 2 AR v

IwmmmeQoledronate (ZOVETA(r)), alendronate
(FOSAMAX(r)), pam dronate (AREDI A(r) tiludronate
( SKEh¢ @(mjl}nmlmpswp@me@agﬁ'éaw@ﬁm F ydjunchiiesapy refegsio
sub%traf?c?ég laf zﬁ:p{orkﬁp;(r@ss br %asqy HRHAARE sG]l SR GG e@t}ﬂéﬁ’@ kBRed herein.
anal og) ; antisense ol 1 gonucl eot1 des, partlcu arly
This lyosld tRdhude sibsaAnpstthas suppressiviingiprogaetion. dawnsiegate prgppress

selpﬁltug&ﬁé&%re'sm b@h&Gnd Mu@lhe éﬂ@t E)Pcﬁlpl,les Bf QJch E&l@ﬁl’l&ﬂe 2-
suc for exanple, PKC a Ras,

amélsr%yln%wbgﬂ@twﬂ err@éme%(swééﬁplfaém ééﬁﬂ @?57) r\?&@@r%@é anti-
infRkaRtcRS dr EERYAERE( éa)ncﬁﬂ%@& 'tﬁ@olﬁm @é’b@o&t@ﬁ@sﬂb‘h as cortisol or

vacci nes, for exanple r) vacc
aldpYRRAECT NPy AR Agents %H‘ﬁ’él awezzlcbeﬂ)gew% @Méor a 5-lipoxygenase

mhﬁﬁ’tep S PRBERSR e Teck B PitdsOHist Sirdle antl\éel%gggﬁgﬁ%mﬁia)cﬂmprfnggﬁ
ABARELI X(r)): Iap atinib dltoz%Pate an ErbB-2

myme@@iwnaﬁg (MMFha afllating seaate Susas PisispRRSTbRIG RFoBopgPtine:
darRkQ Qdal AV bR Sra My 48 @Q-}ﬁéh m@sﬁgthﬁ e RGBS, §adebdfibed in U.S. Pat.

acceptable salts, acids or_derivatives of any of the

Nogh IRPeb49% rasi-fdigtygio afibptiesfar MES agtigens apd MHFefF%fIFBtF

cycﬂ)cfsﬁ(%rﬁie% méll%%qﬁ@fﬁﬁele ?%r&dkfbr&ﬁis'coﬂ@ﬁéﬁ@r?ﬂé &rgmcbadm@@ttemaﬂ or
another ce as Intercell ular nedl ato

glugqrepicpid BN P Fies 8- aPTEANSPRE MRAIY HREANISRORG Rﬁ@?g = SR frtoLe

methmpﬁ{dhlﬁéi'lkiééﬁ)dﬁlhi-s‘é&clnﬁd@% anﬂ’fbxirhethasoﬂe}-dlhycﬂofolate' réductake i@hibitors

1, IL-12,
such s migthoyrrate ey mamwwl;m?lﬁrﬁal Stcahd R\ HOTE RS ay
hyd¥biyaRlbfqihe; RulfRAlatihe; fflufidififle; @$tokin® br G¥kiNR|r€eptdr dibadis or

cont ai_ni a nutatlon the region of . I1l-4 which is
et SRS BT DR, DO (B Ghtodicss it yiapr pegrosi
fac@ﬂamdlph@a@bala (ESi AR EMIOADH®) e eddifiuhab)a aitoTNEkIpha

as r TNF- t her .pol. ypept.i d ac o
i O R R eB A e b ol 82 spoivpgies
and L Qyreedpton entibaalhu dﬂﬁanﬁﬁﬁl’éﬂédkﬁl 4 (I01%) fbﬁ&pﬂcﬁr&htﬂﬁﬂiﬂa& eb

ant%?{s{?gw orh 1%]&1141“181%%{1 5 and bl 2 l%lantabodYes anti-
L3T4 irfikbbdi&ss hétaﬁiog@hsraguwti@&d gaidhyx Ifahqdeyme@ﬂles preferably anti-

mal | - ool | e ities and harnaceut Il ) .
CD3E At EHHE D Fﬁl@aﬁﬂ% selobif gengily cantamig oL FA-3Rinding dopspin (WO
90/08usy @nmhecrm«m due tpmh%aaﬁhsfd@nh@wﬂﬁscmmmrcmmta)

s RGN e&orné}e?ﬁs P RS EERAE MirmaietS oo
dedit@sfpﬁigﬁﬁuﬁ b@ﬁnﬁﬁn mﬁecﬁﬁﬁm&hé}mmpﬂﬁs M et Bi1oyd1); T-cell

rnone, bovi ne

reof B APRFOR (OST Homescihs Pa HRASF Heant WO B DRRG dmenar

Nafud, 3Xi: 282 @989)24Hd0NO @1 IIBNB AT NG 6B uch BEBAPY or BR3
androgens such as cal usterone, dronostanol one

propi onate, epitiostanol, pi ti ostane, or

t est ol act one; prorelaxin; ycopr ot ei n hornones such
as follicle stimulating hornone (FSH), thyroid
stimulati ng hornmone (TSH), and | uteinizing hornone
(LFD prolactln placental Iactogen nouse
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nerve growth factors such as NG~ b; platelet-derived
gromh factor; transformng growh factors (TGFs) such

wW@2006BF63eand TG--b; insulin-like growh factorPdT/EsH06/015577

-11; erythropoietin (EPO; osteoinductive factors;
interferons such as interferon-a, -b, and -g ; and
anttbﬁl:hesngt isitnunaddBdsing gnd AANIGr staf @BEs(forgerddw,age Mackay and Mackay,

IR ATd s KAl e SR R R G R R e 1,

intdrieee Wigt Tredl lelehsifedd, aich laﬂﬂitlb(ﬂb@ rpa‘etptoe pnstifCI0 lrgahd,l@154),

iR py R GLILRIR St CeHE ks Fymoe 2glidnzs ™

(19980 Mohaif @at. ok Jmunel. utﬁ4ng47958l(19@6)) eal CYLM-bsiFoek ef al.,

I I tit d ph
Seigieri 0 Poed oD s e EoEreBr SERERIBP A0 g BERARI RS
r ef ghstetm "@td’t&d@@eﬁﬂ' apiset Rérein téfars tcad dubstance élat mhibot &t t 0
dt t t
et BB & R SRl Sk b 0 L e R B0
inchde ndicaabk isogppeels] AdY f1°4 H%onakalgnRelﬁ;ﬂmlﬁagBﬁfz Rty

S N R S e Pt s
tox@ms ot eryinatialy hdtivatoximabf bacteaaidfuoﬁl,l pdak br dnihad Dagltu @iimgments
thFu ctional integrins consist of two transnenbrane
ﬁ coprotein subunits, called al pha and beta, that are
NON /RN G %}:}éu 4o lsl;fz erﬁa'cafaangam Qidest itk (SRAER of
some honol o t ach er 0 the beta subunits.
canfbreEx@qJéqsmﬁ pl@nmlwmysut@@g@m lnclwlqllqﬁhaagﬁnmswhmﬁ dhigfppa and

I
cy%éﬁoaglgaet & &ﬁ@%@@ G A Enads e\I@ ab s&saifan %ﬁb@ﬁ%@m

LFA- | e As used herein, term
plpomhﬁa@gimindm% sieh eﬂj@gzqﬁpm emh%uﬂm%mﬁwwdapaaandwmés or

ethyleRiHlides M&tﬂ?%elgﬁinles ﬁl:'.llu&Hé ﬁtr&%n@' tﬁétﬁﬂbrféﬂeiaym&m ive

ul valents o natlve Sequence |n rin, |nC|Ud|ng
iy e BT HIge, icgtticesbisanhonoide o ErevidsRdERe
ace@@@ﬁlggag%lbﬁﬁtdlmaaﬁ%ﬁmlﬁﬁlaan&ﬁes J RL-b YRS RIS Rbing]

t her For E oses herein "t unor necrosi s
(drprgbingh MAINOLGINBetailaprehone; fappeols cplghigingfi pREHITTNICIdR pha
&l @ncR IR thSiyRthetid\$aRBI B A&hS (IPEOAONTEOREPT-11
Cmgaggrl Sn lﬁﬁ%enﬁﬁcg etaafqﬂl E%ture 312: 721 ?19842 or
(mA@tgcanMMBiFQSAR@B@cetzle@n@gh@H{ 19gglyctinpand Prgraigpqsppglothecin);

bry'oEthhp béhﬁ/ﬁtatuh I 85 1(@clBlin @ AE Mozl 3BE, cdrPiMshi 4nd bizb18si® Hhetic
ext ent bi'ol ogi cal function of TNF-al pha,. generally

amtlwwgwda@fwﬂvtﬁ@nmdwﬂwmg @momfrwaqop%wg (gagtigularly
crypfophyéid ]yand €n 9, ddiNratinNdtoBArkQ&id (iB88&hS the aIrItneuC

conte a herei n are etanercept (ENBREL(
anglogues, %\0%58 A AREABEADEDr §iputhesohin: panaratiiaHes Semiw%&( tm).

spcﬁé@ﬁ'ﬁ’ﬁ Qﬁtrc%fan miitS8aseh B drithtigil lokmap i BdhblopEdspiksnide,
" i ncl ude hydroxycl oroqui ne, . sul fasal azi ne,

est%wﬂaﬁ@émde meehioraigAmine, meshlgreghaminsioxide hydrpohlonds,

mefhALR inORIMbIEIn, &&Sﬁérﬁie' préd¥iB&tindg) @bfbsBakdeSurb@r @hstard;gol d
salts (lntranuscu ar), mnpocycline, c closporlne

nitfospEpas AV GHGS EVEI“%%O‘E“M%ZOFQC% Wﬁ‘iﬂl?anm(‘:‘%Ieo‘%‘BW“ﬁ@“d
rarﬁhﬁ@m& %f@ﬁﬁ@é subl 84 8¢ Ehe ﬁé?ﬁﬁGMﬁ@sr(e c&a@hkmempeoaauy
. Med., 19 (9), pi . 125-39 E& i nclud
031%‘?3!1%‘“&5%}“‘8@# .%fqhel@éﬂwfe?wﬂ @ece 8- EXERP Qée"bfnﬂ Ed. Engl.,
33: 189186 L 180D, A herRbih] mélﬁ&h@&%@ﬁmﬁﬁyAddfnlégp%ran%m ‘Nl
i nclude aspirfin, acetylsalicylic acid, |buprofen
neqeaBIesE, ChI RREhE H%Ie%tedﬁll‘)ﬂﬁﬂfat?m qQugflipies FUHOLIRHSX- 2
chibfy S| | Rt BBk bleomycins,
B%Qhﬁpne?%&ﬁ%ﬁ%ﬁj%@kgg?ér$#Iuoronethyl);lFkayrazol
cacymmxs@h SEARSID| REHBPIGEN. SHENRTlHe B MY BE ARAIPIy Cing nd
mel oxi cam (MOBI C(r)), lncludlng salts and derivatives
thereof, etc. Exanples of 15ntegr|n ant agoni sts or
anti bodi es" herein include an LFA-I antibody, such as
efal i zumab (RAPTIVA(r)) comercially available from
Genentech, or an alpha 4 integrin anti body such as
natallzunab (ANTEGREN(r)) avallable frOWIBlogen or

o VAAAN AT SN A A N\
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ADAM di si ntegrin domai n pol ypepti des (US2002/0042368),

anti bodi es to al phavbeta3 integrin (EP 633945),
w@2@shtdddpged bicyclic amino acid derivatives (REX/US2006/015577

2002/ 02556), etc. "Corticosteroid" refers to any one

of several synthetic or naturally occurring substances
dadﬂblﬁlblcinhdhtcgﬁmah,é’d diadvesroxal.-nsildudime lﬂoxeoroiﬁlcm(mclodldg t hat

fect f t
o BT P S LA b Pt
doxeaibiding astoeutidisl HCl hgdsoitle infuceaniDEOXIE®) mdaiénxwlokmlﬁcm)

(incl udi rednl olone such a (r)
ep‘fsr\l?’(cﬂwsﬁl:ug% é‘%f'%’ ?H‘%Ht@ﬂﬁ%‘%’%‘j‘s Sua%ﬁsa%qwcgloke or
myEsphaisit hcaﬁ,om@mﬁycaﬂahvmhy@me, peﬂyﬂkymmcpbtﬁrmnytm pamhycm

eget amet ne. The rred cor roids %

o oG e Ry TyTEOSE: B Ry SPOEST AIEBRER or
zordlﬁi&ﬁj’@hhﬁibbﬁteﬁsucBaﬁﬁbthotrdete,ﬁgehyiﬂbﬁmC(GEMZM) I&gztflmf es

e PREk e gon il iR el FUiipane

aciBaidgiess@cteds eitpyerin Smeth stexk ae) pt@bptﬂhntrﬂmltnem phrifd amelbgs
"B-cel | rface nar [ oor. "B-cell. surface an

suchgs Erfifibine st o e fhipu o Tiftennd BhiRiahs Bhod en o

andi:t&ﬂnhe hfaaihdma,rﬁ Dauridite] edrﬁldfuwi cpiaraame,andeagpmdmb doiifluridine,

Do T o BB
aciCipRniskdDRdch aCR8Myic @M&peg@ﬂﬁﬁ a]@ﬁé‘s,phﬁﬂﬁ@glym anﬁﬁMﬂ\Bl;hmc

iR R T LB B R S PR e g

diagify@ime Mﬁnﬂam; ed)ll}ﬁmmﬁﬁ@efﬂheethgud{d] @ymlem,@mttateg hy\dr&amtes lentman;

1997 t dem c
g0t PR Rt S st P o RN B RE°C0)
mitesanfrace nopidend; mmwlrmdepeRPSI@En plieoihi?; pilrubalin; 1q@8RRantrone; 2~

eyt oot lfie P IO it it Ny p Ol cppecne

OREs@Mbpcax&ndnzmﬁ%Zbﬁrérh spiBgeeiahiugutciicegenigranidk drazigfuone; 2,2', 2"

r r I S .
B b AT ALk RELIL b B O PR
anglwmeé,olreﬂmdvm@,smb éEIémﬁﬂéE@,eIHLBESM)hdqsmémes prnRmysties

t h "
RSl R AR BETAE ) Ry
e.g0 naCﬂmels”ﬂAfi@é@),cﬂiblgrriean&neeteﬁalnn@@twefor@uh}épm of aglgpel

y I o esent
(ABRALKRRETY il R0 (nASDAe PLAGR o gl L
mebaaptowmnn,onet@tm@gmnmn anglegmsuci as sisplatirtrnd carkpplating ginblastine
(vé‘ﬁ?&m@g pia'aﬁudlnl B mc&dwa@mdﬁnhtxmt}ewwﬁw&&sl cted

anti The 'CD antigen Is described in
(ONE@WM\I@ oaallplapndeucowafan, vateiime 4N ®B novaprgee;
eda(té?a%es)daunfogl&mﬁxﬁm?s %ngﬁﬁﬁ%&ﬁ toﬁa&g&e&ge mﬁﬂﬁ%f RES 2000;

ant agonl st upon bi nd I Ng to a
dlfBowmetlhﬁwﬂa@ee(W%retlewdsssuéleaa rstmoare@tdr pysmaneuigraly et es

accg%tﬁﬁé Laes | agﬁdé?xs&épﬂvﬁ%s @H’bﬂéx of thé 5\50@5 fa§ R a¥¥ dulbiBEnsF two or

uncti ons, .g re uci n or preventlng
moge df mhﬁmbave wespdAieP.an |abbr@‘é@ilomfortawem9ne therapypfe

cyc"ﬁg) J@%ﬂgﬁnﬁé def(ﬁ'ﬁtﬁ&ﬂb\ll%ns ?‘ld%rédﬂ SHER, GBI EFGLIESX | A abbrefation

e circulating B ce evel §) in a subject treated
foraiwsatewntrpgimguetth deglipletin FLPRYTINE eombingéd ith SFWand ous
ani sns such anti body-dependent cel | - medi at ed
cytotoxicity (ADCC) and/or conpl enent dependent
CYt Qi hhided 1n<tfﬁ@@aﬁm1ﬂ1<§mdr@hﬂtﬂ lQﬂmQJal Befiltlat R @ defftBlrb@ide,

and/ or 1 nduction of B cell death (e.g. via apopt03|s)

bloplﬁ vaibibitshesiiceis pﬁlmaows e prnioreMale e EToytth elirangsr.eadaye often

i nvention include antibodies, synthetic or

nati ve- sequence pepti des, |Hnunoadhe3|ns and

smal | - nol ecul e ant agoni sts that bind to a B-cel

surface marker such as CD20, optionally conjugated

with or fused to a cytotoxic agent. The preferred

antagonlst conprlses an antlbody A CDQO antlbody

o o

leu
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cytotoxicity (CDC), inhibition of B-cell proliferation
and/ or induction of B-cell death (e.g., via

w@pwptiosss). The term "anti body” herein i s usepPCT/NS100€015577
br oadest sense and specifically covers nonocl onal
anti bodi es, pol yclonal antibodies, multispecific

in tA@fori @€l ky8@micg ogwhdid smcteﬁmma Mheomey Bshorhonesddniselom at

| t, t act t di d tibo
e PRS- BHgeRES, -
inclufi) F@BQMmbrea@ﬂiBﬂfeﬁ (meleﬂing NSEVEADEX@ tambxﬂ'én)aﬁlokiﬁénact

eSS ForeRbSs S iekurBeR e R B Gy T R I ude
onzﬁ)ﬁﬁone’:albinttorleg%fglFe(SARESHON@Vanfﬁp&gﬁﬁﬁbﬁds; ddiradgen déceptor down-

i GREFS SRCRH CURt FHOTE PO ot Bl R By s e

thaf foR@IBRMS Supprdss or kil d6Wn &B i AR6for dRemple Nedtinizipthonhineheleasing

horBEY TOBBPBFERIY & PR reants SOy SRUE AIDD)

gosfewnﬁ et budetelif e@taﬁm@d&n@&’elne antdfndcbFefs ol amﬁmﬁse
t uxi

ng R BT O pEPfte KBS gy i SR Sromatae,
which trégul:ths Eﬁfbhcd Iﬁtb(ﬁichadmzlﬁgadl’ﬂuﬁll diendg Rtdhbe dyr ckempgnébed

. Y2B8" momab Tiu LI N(r
imigg/aite, e gyt Rereae et PRECASF harabtey o 1 nc.
(ARO ARAN @ tforblestarfe, TaliozbR/ yor2BR: (REVISORE dietzble (BHMBRA®), and

5T GRIRERR B 2 IE g P P

bispladsgonaels avtch s c]cﬁlidnateaifog exwaipit, BONBFOS®3it IOSEFAC@)retldronate

OBSUCAP L EP S BRI o RPN bihhoge
(F(F&%MM(@)kpanﬁdr&ﬁiﬁz (AI@)LA@Dmﬂlnbomr(SKEbm) amnisedroghye
(AC’}BI%ELégr es as t oxa01ta ?a 1 ?8%23&% nuclggs}de(c%g)ggg ar%ﬂ)%)

varian &1 8ot rAcruai ngd ranewor
antrsemsa oligandclddtdes, v@t@ﬂ)@@/ tB@2 80 inhibi lmgsass@n of Qeﬁe}ﬁndgpdmgt

o SRR BB 2 TS 5, 51T RS

Ra&@nﬁr@ndeanal&tqwthfadtoagcaeor (EOF{R); wetinss)suclizds THERATOPE®

N
vadgine gintl & ACEEEbsindDeprmpikerassdanhibitor (eg alhPREQTEC ANED ,emRH

n J r : iy
(£ RARELEG NPty it B8 Sifa BOER o B3R ll-
molaonlip M@Bﬂ@d@pw@@?@@éﬁﬂ@q@tmsbpharmmutﬁuaﬂnmcnmmwﬁapids or
N j t th in WO 2004/ 035607 d
de%%%%%@%_@%ga% Ezel [ Ing et al); the ant ?godl es havi ng
conmq@eérrhlg& YKAR! f8r oehdritk&th SHEBIInS RAdB&I @%@ geit SophiA€on that
Fc re escrl bec? in US 2004/ 0093621 hitara et
act@n)anotﬁ% Refbasapiatcelirinpdiaioss fapapishel yehesknkings ag lymphokines,
moBéSl@mmegelh&ﬂa @gsutcpas@anﬁ Y 1RO0H/9G0A0%, 5, E@rdsdm 78L-8, IL-
such as HB2 HB20- 4, HB20- 25, and MB20-1 1:
ollpihdiAe 1%%@@%@%@1%6‘ hwrznserd ad naﬁtants of
hulﬁem 10O &S, 16 Sam lé‘l\ﬁng’cg’nt%%thl%g b SfutASn §hhe fe ?foh Rfi 14 Whch
2004/ 103404 and LJ)SZOOS/ 0025764 (Watkins et a
is inyalyeg impipding e IvpResamngy -y Hra ] is phanggdey 2 Ghppeidys; ﬁéﬂf?fﬁ
nec’i‘&ksqg&&%ﬁclﬁéémort’ﬂ@fsﬁ Qﬁ et Mebﬁhe@&t&@%fu@ﬁé iﬁﬁénd kit

kins et al); anti body orvariants thereof such

(Va
ligand (Eh) résyysed hﬁfelhlﬁhﬂatﬁﬁﬂzwomnﬁ?ﬁﬁﬁ peotpjns (feonpmturgl goyyees or from
recBﬁ&H%EEélygﬁt}ﬁ)e ahdPRloRBRM Pt V4 gq%lvafempfﬂgﬁgiv%—§é(f ence cytokmes

i ndi ngant 1 bodi"es,” I ncl udi ng epi tope-depl e

Leu-16, 1H4, or 2B8, optionally conjugated MAth IL 2,

as in US 2005/ 0069545AI and WO 2005/ 16969 (Carr et

al.); bispecific antlbody that binds CD22 and CD20,

for exanple, hLL2xhA20 ( 05/ 14618, Chang et al);

nonocl onal anti bodies L27, &28-2, 93-1B3, B-d or

NU- B2 avail able fromthe International Leukocyte

Typlng vorkshop (Valentlne et al, In Leukocyte Typi ng

r\[-.._ 1 e o
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chimeric murine/ human nonocl onal anti body directed
agai nst the CD20 antigen and designated "C2B8" in US
w@aioente3dbd. 5, 736, 137, including fragnents theP@D1S2006/015577
which retain the ability to bind CD20. Purely for the
pur poses herein and unl ess indicated otherw se, a
inclubingByritizetidal GHpéoduestt sifatidyolécale@ntitiesand phatacauticaliyt acodptable

der{v&“YeééngSgﬁ%ﬁlP’i?ﬂiibOdy wherein the antibody is effective

ating B cells in vivo. In one
enb@tt @Bfthorhbe" it i poigheiRtdé hamiones) ddmch arzehsaly sooreted by

t th f t h f | |
elatdifrorsane sy pocbidkf e oot RrePel g i or
horlnof&fch khNean gi?é@t? hcgné’fone )El;aﬂl\ilcp)ﬂh?nﬁﬂ'ﬁ@ﬂaﬂgﬂﬂ@ﬂﬂfhc(rﬁt)@ atldfjoyine

L2 .
Ero SR C CERERI P Ly B roindlisaele i Siggdiot:
hor%)le—répﬁlberﬁfl)thaggfaﬁy SEﬂ@ogdas N@hﬁs (aﬂilsI@rBonleA)rom@HB‘gio}dhe propionate,
seguenc .
S RN SR e TR ST S
stlrﬁliﬁtmgfhﬁfmcem ARYHDeth$aka(d dtlBNthg.H.or(nEneg(TSHE)and Bmﬂniﬁ@hdrﬂﬁlone
it 6
QIPERREAET ool ofieen, oo oo P P Popu S Bl iffogin
reldaSEEh oo intZBhy;, activi; Iﬁﬁhfﬂfﬂ mhibHQ: kibstiaze; élﬂit(lﬂémpopdlﬁ)q As
t
Y R R RO RS ot SR
cells:&ﬂxwerandablplogmalﬂy aavesaqhszhhms bﬁﬂhé yativbeeqmamm homams.andubing

syn, 1\%&3?1?! prod%%ed smg C}lfgi ﬁtthets And pt hBarnrréaﬁQIRmch’ gel??a%%éerlvatlves

and saB$ dleesf. of hunan heavy chal n subgroup 11l (VHH ). See
I 2004/ I
a Sq‘gér/]\gfra ygrgwgégc% gg?rs %ﬂelgg thgtlr)r%notﬁ grow [ Igrﬁcg glu? eﬁ)vy

angdy, bepatingrewdi fiactb Ebmoblgstgrowtiafactoe, Vaicolar endatirpliad grofwgiClactor;
I Ry

ner% ﬁJ %g?f?ct{pg %lllxcglgas S a'piaYe‘?eft %«%‘Jég %Pos{oﬁ%gtoy Q{ah&wrm% growth
facmﬂw do:rsﬁl?(il“segnctT@ Panudibllise prowityfactonband -Heqgytbropeietin
e SRRt W25 SR B Bl L
stn@E@mlgrﬁadw@s QCS(Rsc) @ch @sn&ranwgerGSH:(ﬂ\@CSF)@\granWhm%macrOPhage -CSF
(G@%ﬂlﬁl ! u ?/agﬁfg%é b§? Og:I%t% gé]ss %ﬁerégl tﬂé)te %gwth fg((;)tor includes
progeing, froDBEMralO@GA 0o Fromreombinaal/coll c@mm biqlogi¢slly active
equ\f@abéél?:%{f Eitelh%ﬁ\y S Q\%?@ép%g\?@?%ég(g §8[1d1H%§ﬁ1th@maﬂ9 gﬁ)ﬁh&d mall-
mokgnelf eptitgy phmmlatcmcalbzrap@maéleldplgmwwm aits ﬂﬁre@f er abl Y,

t heTﬂ@{ehp qubégm? B! u% ReL @rg)nataemé gmm% Elﬁ'brd& tb Bﬁld to and to

ain amno acid ces O

resncsld teaihe exieagotplas ragicix aaﬁmevc&tqddn 3 ézqwéhfr,f@slhé&r flsetgmsaums
woﬂnA& hedih ée?l ﬂfer&?raﬂ(ﬁi HSrﬁlan bF ﬁghp&'ﬁ? Qxﬁ@e&;@p@ﬁ% 'l"ﬂE}I Ry BQV ofa

is ocrelil zumab (CGenentec e anti bod rein
largefamihepf ceB adicsior regeptore that ar@ waolzied ln@elérextwfslml% matu}tamé gell-

cell lﬂterabﬁonFcFuﬁlawngnn ngﬁ% chiFRE OMER AR Hten ek giykae(pmtémﬁbu%ﬁs

one wherein acl d substitutions

callgd gipha @ﬁé)etzgt@at agg®n-cayaderdly poundy ‘Elieealplis|sybusitogdjshar3gma,
horﬂ(glggﬁg %gﬁﬁ otti?, 'aE‘ 8o EH b&'a(' %%Hé 79‘h@§ece{ﬁ?t§¥¥w§ﬁ%bﬁ‘talﬁ%§é QHﬁ‘aScham

See"al so US Pat ent 056BI°, Presta. Any
and gy deta ghain. Podimpies mqgnd@ élnhaﬁil@ma%lph@a@t@l d¥igha7betal, LFA-1 efc.
As §§éka§ llel:nu{h'e Qerllm' "Fhedofl $8F5§gk&§n§é@ﬁ nzit fs%}ﬁ%ésf
Ing or serum or exanpl e a substitution
recembipa os)l @Halieran@b@hgncdly 4Bk equivelants of e Bating-s®mencglingegrin,

1nc§§ﬁtng ‘g}rfrgﬁgt ﬂﬁ&) c@c?;u : ts grﬁ %@cl)ecuis efifitied anf@)ég?lcgl%tgglgﬁacc%)table

dera/@ilwssncb%ittﬂhmeoﬁan in the Fc reg| on that increases CDC
activity, for exanple, n‘%l sing at |east a
substitution at position 3 pref erably K326A or
K326W See also US Patent No. 6,528,624Bl (1dusogie et
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al.). Sonme preferred humani zed 2H7 variants are those
conprising the variable light domain of SEQ ID NO 2
wa@anwetihdewari abl e heavy domai n of SEQ | D NO 8, PCT/US2006/015577
including those with or without substitutions in an Fc
region (if present), and those conprising a variable
heaW®yr tHopmpdsembeidin, dtiner addran Nié@sha (TNIDaIpKe) A reterNo@DAman

6A | OO, . S| OaR., | i SEQ | L 8. d.
R T e e e P
Nagi, BRR12120854502 Aggaicel Q. BYC,NEDZ349@3)n L he var ab e
eavy.. in of 2H7, v as beep jdentified as .
o NI e oGl Hexdl 18 a0 E Rt Pl b e B binlgpicet
furia@drﬁiﬂﬁm—alpian@ndlfﬂﬁt}ﬁ@gh ﬁ%ﬁhgg td TItTI'F-@]Ip?a a:nd nautsalining ity acoifvity.
Ppr er.r.e e odl.ne S .0 e ln ,
ExpRae AN RO TP BE Sarrarnes el areshnopm! g Qo).
infEAnpb (REMICHDED), il adalimhisbqHEMIBA™E vl 6 except at the
Lt f, i i.d bstituti , th v s
P e bR o 2od Mt Sl 08 o By inciude
hydrodicivadgaihe, sulfesalbife, \naetioaatase, Wifluhorhidy etahdreeps amfixiniabht
hai th f vlg. Tabl 1 ) H i d 2H7
R e e Ry R
cydt@ppdnedaduddid/cyvloépoviae Aahd @picalghtloghoried, sragiofuedakbprotein A

(O R RS AR PR AR5 UMY RSB HARIRH DS A

derBREGESHEEET,RRTL TI SSL QPEDFATYYCQOWSFNPPTFGQGTKVEI KR( SEQ
ID NO 2).: and 2H7. vl 6 vard abl e heavy, dogaifs¢ nce: .
Vi IVEaEeP e SR s ithratbelRs BRI Pt
acewlsalicylic acid, ibuprofen, naproxen, indomethacin, sulindac, tolmetin, COX-2 inhibitors
TS S YL =8} 15 F
o R G P T T T R DGR re LT B
yl) Befzemds6lfamamide @y vildecaxib (BEXIRA@NK endmelyxicinh (MABIC®), including
.se.th [ chain am no aci d sequence:
Sal%%%%%%ﬁ%‘& V GGCRASSSVSYMHWQOKPGKAPKPLI YAPSNLA
SGVExamples of "integrin antagonists or antibodies" herein include an LFA-1 antibody,

sucRak pagsaniab CRAPTIVAS) ChihE ety el ik Gifdaebhs e b S
intSDREQIKEGTAS Y GLt Al NRYPREIFRERRY D SR oS v ESikng T viic
B e A U ARG A (RROpS e,
WQRD021288309, WO 2002/16329 and WO 2003/53926), phenylpropionic acid derivatives

(%%WM&EMM@%&W%WB%RW%J%
20Q7HTAHNRRICRETId SDIEKATIING 290 S ITasinyed AR SRS VER IEUS

P tDN . 6.677.339 and 6.348.463). aromatic amine derivatives (US Pat. No. 6,369,229
avvf;sgg‘rL\iTvsasnAs‘rKdDS\}ltPLAPscsf(nénTeSGGTAAL VKDYFPEPVTVS
ADRM disintegrin domain polypeptides (US2002/0042368), antibodies to alphavbeta3

imﬁi@@dﬁ%@%& @SN RS SIS APV RS SUREINOIR RO ¢ S S A=
DKTHEorRepapr] e o\ amy PrrBrsTal RyrRiiP e Ry T IMERPEVK

suﬂéw}{%s with the _ﬁ%neral chemical structure of steroids that mimic or augment the effects
VDGVEVHNAKTKPREEQYNST YRVWSVL TVL HODW. NGKEYKCKVSNKAL PAPI
of R TRGRIAK GOPRIERCRVTR RSt ER PRy of SatheHaronissemids e
prelaﬁme rednisolone I(_includingl_rneth lprednisolone, such as SOLU-MEDROL®
YRTT BBV DSDGSFFL YSKITV FSCSUNHEALHNHY TQKSLSLS
me@lprSEGolome fdiumispycingtg)odemametiaserfecar derdmisthasone @gcmpfpne,

hy‘g‘g%dﬁ%ﬁg% _alcfd)lggt)z{nineﬁ?ﬁon%%hél Eﬂl’fe&e&’ At ARERids h8fkn agé)lg@(ih{i‘sone,

mebly PMIGISPSSL. BABVEDIRVTGOCRASESHEYRE-MY QQKPGKAPKPLI YAPSNLA
SGVP SRFSGSGSGIDFTLTI SSLQPEDFATYYCQQWAFNPPTFGQGTKVEI KR
(SEQ ID NO 18) and 2H7.v511 vari abl e heavy donai n
sequence:
EVQLVESGGEGELVQPGGSLRL SCAASG\HFTSYNM—N\X/RQAPGKGL EWGAI YPG
N

GATSYNQKFKGRFTI SVDKSKNTLYLQWNSLRAEDTAVYYCARVVYYSYRYWYF
D
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VWWGCQGTLVTVSS (SEQ I D NO 19). Wiere the humani zed

2H7.v5 11 antibody is an intact antibody, it may
w@eowpniese t he |ight chain am no acid sequence: PCT/US2006/015577

DI QUTQSPSSL SASVGDRVTGGCRASSSVSYL HAWY QOKPGKAPKPLGYAPSNLA

SGVP

SRF&CBGSIBT v TixniphS St € Py @Al e R i GQES, IWE I nkAAMAAP

SVFI E )
nalﬁémﬁw&sﬂl}cﬁmﬁﬁ%ﬁm SR borriacpdoer
noﬁ(ﬁl dr$&:f nhliSIEALY EHHKVYACEVT HQELSSPVTKSFNRGEC ( SEQ ID

glglgrfatcg %131' VO¥ ﬁ-cglll Suré.ce an%geaflglhgrelsﬁelg gnezlg %gen expressgd
onEﬁ@kﬁﬁﬁﬁllkﬁ@fﬁﬁﬁhﬂhﬁﬁ%&ﬁﬁ%ﬁﬁESMNMHMMREﬁRﬂKﬁ#EMWE#EWPG

theraier SPRERER G S Y PRI SRR PR SR

CDR3, CD24, CD37, CD40, CD53, CD72, CD73, CD74, CDw75, CDw76, CD77, CDwW78,
oy YA R At S AL DR ERE R YU
matkES QT EERAMIQSSE. VELISSXOENMPSHSEGTLR B oGRNINHERSMT KODKEAVE

BateloF P P Loe Rl BRI SRF P R e K

mafkbMinclude RP105, FcRH2, B-cell CR2, CCR6, P2X5, HLA-DOB, CXCRS5, FCER2,
BRY Big NAGH, SLGeT6210, PRy, YR AW RGeS dey R ek ™

BCAIA, SHAKOPRERE\BYI RRGRE EMINOMBLTCLY HEFPS PrREEBNGOP

ENN . .
RSBV S B SR PSR ARV S VP PRI LSS
on Bh 1SEEsdrB d&ils andOnaturé Breellt h i nhi bi t ory" anti bodi es are
th t, o [
o pi i SR AU Bhob ST LRI BT b BRoB it S L
phasplappitan fauhéomathe mbtvdcy ofigasatan thaw €A% o B qe]é&jﬁu@e peripheral blood or
[, t .
ly“%ﬁ?ﬂd g);ogg:;xsgsé% al? gregﬁlgcgllcléo%ah({o}m%ﬁlo% £egl,$ gpgélpgshrhﬁlé}ﬂ% 8 ‘cells, but 1s
notierphassed @ stgn eafiye Otheehdmed écatCﬂDZOen gle liggfature Bricbde [ B-lyalgphocyte—

R B LR DA B SR, o
AcahbiinKade 82: 4746419550 f@feernMQpl asmc reticulum cell
fr a%”%néeﬁtshﬁ’&e E&lgagfoﬁgsﬁ?gt zhg&e&lfle ﬂﬁ?t”%ﬂ Eﬁld}ﬁ%% £ B&sn

(call ed apoptotic Ies tive ant I es™ are
surfpsermbikgr dni edllotdestranmrer depletgh Poolprinrenhiect afd/eriyesenferes with one

or I}lﬁrg BOCQQ glg‘% 15&3”?% gg Qémaﬁg grhﬂ?gveh H%%Hl Qéibodsé Qh"itec( 153) the B

ins nticaf heavy hai ns. I ght
celk (3 antpgpnist préserblyds eblhealpplete iedes Gy re@t@e e@%ﬂrtléeiB cell levels)

in DduBidlrieded hl%dmh W@h&ﬁdgphﬁomhwacﬁfevﬂ éyurﬂoqseméah%mch

varil es anong t eav chai ns ferent
antibnﬁmdﬁpgmdmmellﬂnqdwwwe@xw%wwoaﬁ@nm@w deyiengent
cytgtjoﬁglt eigh‘ih)ﬁ%h B 9&?&911&1'3&6@&1@% ﬂldQét§H|0i: BAEI death (e.g. via

avy chain has at one end a vari abl e
apqmtsm) An(awq)lsw mplp@an%utmythasq@nmféhe PEsealosIEM maleﬁemhodles

synﬁ%ﬁg‘ ot dagbé—seQM'cgp%g&sam}fﬂfnbﬁﬂles‘?nsdgmas'rﬂ&ll AolQOR BAGoriW that

a const at its other end he constant

bmé mmBﬁelbwrﬁaheer_naﬂcgﬁpcfms&mOa eptignally ﬁ@mqudhmtm fysed tra
cyt6iBKiS hat. ﬁlg%Féer gfanltag(ﬁlllé?g l}ﬁs&rﬁ'ﬁ' Aibfpd the Iight

chain vari a onal |gned wth”the variabl e
dormdi ‘€ D3p antthedh aniagenisti diersin iparr antibedyahatayron bindig o CD20 on B
I he
colsELIE B RpRIEE D e AU RLATAGE ch g Bl T,
funbtms i eega| by'redueing pepreentinga fumeoral réspense eliditad hy he BrdeBnEhef
| & vV,
ant;bﬁ%’ a\ﬁﬁ{gh@g 5&2@?&1 leglr) gépﬁcrst% % )élaﬁrt?% r@%}ée Iaﬁ]cu?a% ‘HE g%ﬁ levels)
in ?sspejcuftne@ted thesivitk.a Shchpdepletionsinay besaghieroldya fa@pus merhanisms such
particul ar antigen. However, the variability is not
evenly distributed throughé%t the vari abl e domai ns of
antibodies. It is concentrated in three segnents
cal |l ed hypervariable regions both in the light chain
and the heavy chain varlable donalns The nor e hlghly

o o - o N s o o
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site of antibodies (see Kabat et al, Sequences of
Proteins of I mrunol ogical Interest, 5th Ed. Public
wole@btibe3@er vi ce, National Institutes of Heal t hPCT/US2006/015577
Bet hesda, MD. (1991)). The constant domains are not
involved directly in binding an antibody to an
antBBdy- %Bndebﬂ&ll-@éhla&dby%@&kﬁjﬂ &Mcﬁmﬁm cémirlearhdénodspendaic h

e Sora G ol By Sl B0 S

viaapdpida@gli es produces two identi cal ant| gen bi ndi ng

fr a ment S, wth. a.si
L T n anfiboryBorein = by Rt afoe e prg g hvers®
mo%'@&rﬁl zﬁlﬁﬂ&hdseﬁdlﬁ:ﬁnﬁ dntiBodady) riullltlspetlﬁc antibediad (eigzBispecific

psi n_treatment el ds E 2 fra
oS et RO Er R B ?P&gy i ST s they
exlﬁlﬁﬂﬂ%ﬁ%u&ibﬁlﬁ@ﬁﬁa&ﬁ\#ﬂ ng anti gen. is the mnimum
ant i, body agnent that cont.ain
ant i QMY éﬁg?ﬁntsf BRI 2 B?FPP‘@%%“BWH% igﬁ‘{;bog-‘(’tpé‘?fef%‘?h’ gomprising
thelra@@%1 birndRg $éSdnth&tofa Efdfes ofbntingy hregwentsdhdinde Fabdiabne

alnvar ble domain.in ti ,,hon-coyal ent =
ra o S esfen b SO gt Rkl BR SRR Phgeuies; and
mu_ltﬁf;@ﬁdhhﬂﬁfdib@lf(br_ﬁlbdl fomegitods fragmedch vari abl e dorral n

I nt a,Ct to e an anti n- bi ndi site
sur fEc Bk a“l“ﬁ%Jy IO G ShIch Sgprses F‘%’e een ‘H‘éd‘%% r)‘?glons and
an By peiov Arréfafablg, meglmrmlemyﬂﬁﬁ a funttigeni mgomg

oo el iord PEp G RS VST e e

(¢ HI'hUKANWDGUS/HIt&IﬁNbES TfﬂSng@)jﬂleS/]ﬂﬁﬁmf[QQj lﬁl&ﬂedaZBmtm@elnﬁlbody

has h t or nj z,e anti
DGR R SOl BISPEAR ALy N kAL bR bt from
IDE(E PBarFEb&uE@IB fnba(gEH?atenaNsd 766;13@235 db[bwlt@bmﬂt m@c under

d ' »
sy RRHIFE ot \BREriag)g m 1O5 B~k aRRl Al
optianalty Bhdiled witlyino gerosatet the 18dHB1'| @riicdinedl 3‘1€w11n5@m@lln] ‘egmtibody

ancarboxy. ter f [
l?%}é_}&g commerc}/all}/ avanl]aﬁg ?ro%s%ltceo%gg g@% %}({;'?Sﬁ ‘?%gété}ﬁ ﬁalb%gfi/{'%l f
mukine glencrckgalcantlbdaaﬁlFﬁsKPness o hle Blved PYRARISATI 1 [(E188) andfvariants

L] {.
ther, deoP inc IIHIH% %aﬁneéx%olﬁre%agésf?& g%rglﬁ ?lggé ?J%@gﬁf)() frB:())a;OBfG'Q? qgsﬁgnfg%,
ATgIq debosui;HB -PEpE miugino PH G arvedhigeriebd aptitody €€% Paisnt pir r s

' t
7 AR e T8 o1 s b o
(Halylex-6D20), & fulwhumarh bigh{affighty aottwdn titgeted apihe p@@a imodecule in the
celf InCHHAR %&f%b&lllk g@e)nﬁaf) qf@n o ¥ rito?g{aﬂ'ﬁ)ﬁ: @R&ﬁﬁk guzd %Qle lS@@nkel

assigned to on ear Yy distinét typ
DrigBpeovei)l odaycB: 5@31’6&)3(2@(93)) andyGragglerah, Blhed Hih h%5al@ﬁ%i(2003)

W& SHMERSEST: %26&%1673‘%9?%%&9%&6&1% dﬁﬁ?&d“&' %ﬂ{‘mtvtﬁ@

am no aci d sequence of the const ant omain of their
2004184097 awr éJSﬁQOMO 1673194 T ecdivp et)al-3iribe dnbbodies hewing prmplex N-

gly@?s?dquﬁgd %u%ardc'hglflselgo%% tocthélﬁcc‘x%glon -dr%gﬁl%d% ©s beU@OG@Bﬁr(Shltara

asses o tact anti bodi es:
et algNhormpldnal entérodies arfd antigeneinding fmmrenﬁs bhlémgm GD GN ‘Pnt o

20(?5%?)%5@15 g@@%ﬁ?ﬁ%@ﬁﬁ 1B R-8 1HR20%GR20.95%nd MEZR- 11! ¥8ho

eavy chain éonstant domai ns that
bmdmg rrn@slmolndswb at the AMH fedesaftantitfodiss esz. FMEAB piyibailiesasgpteforth
Cli
in §2 3000 Boac sn oo hog 0B T wARRGESL, MLty AR PRI AL
Evelifidre AYHR); CD2Aslsedinpiolerniessogi asitheise descritred B P ROMHEAT64
)
(W%’lﬁqn% rei asl I) d&iiOC anhgoql %% Pﬁfaﬂs%h%{eogﬁ{cﬁ %elggrl&%@ﬁ%ﬁl%
antdfody MZELHAZﬁdespeaszelyDl (U&ZINB/Oél%éB In‘@@qgmeph@é, @320 blndlng
Proteins of I munol ogical | gt erest, 5th Ed. Public
Heal th Service, National | dStitutes of Heal t h,
Bet hesda, MD (1991), expressly incor por ated herein by
reference. The "EU index as in Kabat" refers to the
reS| due nunberl ng of the hurran IgGI EU antl body. The

L e
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exanpl e, during production or purification of the

anti body, or by reconbi nantly engi neering the nucleic
w@eiod/1e1360di ng a heavy chain of the anti body. PCT/US2006/015577

Accordingly, a conposition of intact antibodi es may

conprise anti body populations with all K447 residues
antibetiey/ ﬁﬁludatlgfeblhipd-kdemﬂmlai-i@ nE4 thr QBS Joptididdly comsatid @4th IL—2

os e a @B Y 0 dp R B Rl i oy e Shas

CD28 uitCD20) &dr ekaingle GLDPKhARO f@WE)SB(ﬁlMS C&lﬁﬁ@é}hm monoclonal

st b o Ch R B FRi Beebpi elipore

Tyglependensp Chlentirext &l thy:;Lekiocyre TR Ol (MclM:ichgl,, Ed., p. 440, Oxford

o RO 505 S50 Bt TPl B L PO e AR

antibediePlicddis are ehigheri® humhrhlzdde@emtrraﬁ CDB@Ei)nboeltag mobirbferably

sl hinit A2 OB NG R { B0 TRy

huMﬁﬁZedkAlZGaﬁiﬂdeﬂy (Ibnrrmndnﬁmr.) be assessed using various

2 o N e M e o SRR L s Ve B sl nogred

chimd@diniGed/hulman htmeomnah@tlaﬁﬂydineaew@aﬁet thé CBRO Fgigeregidon

f ound.. man
o R P TS e H S PR S B R P MW hgsig e
abititydo BindldDabypes) ; native sequence human |1 g& Fc
r egburely orathe Y Gc’se e?qu & dhu 1ndlgag3 d otﬁerwwg Q@lflmgmzed 2H7"
nat I V& sequeRce huran” gt T
antrbaﬂ)UIS alhlipawgadvariann gf mmneé\?tﬁﬂsmotﬁodarwhemn thlaentaiodys efféctive to
‘var i conpri ses an anmino acid sequence
redv\?]ecuﬁ 8mfgf%?eglg?lrvé%that of a native sequence Fc region
by Wi eriewenbodimatt, the ighanimee 2Hirantdody canprivel doe.gwbi three, four,
. ef e ino acid substitution(s).
fw‘géresfxegrtg% %%lgﬂﬁ%ei\;gg?@%{&gc regi on has at |east one
CD&Mi IneqeenraR 43S YOUH ivbereindhis M edl (SEQIWEOI 218, forepampleSEQ
. | or to the Fc region of a parent pol ypepti de,
mg?)'i{&?‘%'q%?’about one to about ten am no acid
CDRUBstententd oiEQ BR¥OpPrEigelabl y from about one to about
[ e
O e e o R O R B Bt S0
ID Noxo6 (Fag.ilAt Fc region herein will preferably possess

e ?@1‘5‘()%&‘@ Io with a native sequence Fc
CD?{egl 0 %ﬁ% or WMth an Fe ﬁéggl on of a parent
CDBJH sraparicelel, ATRENFOESES YRVQIKBE G pibgrean X [sdaen A SHHUD §og3), for

aﬁgj@r ﬁ)fqbelrl g{}are preferably at | east about 95%
o nol og therevthB) "Ant i body- dependent cel | - nedi at ed

CDByIﬁ)teGWné‘t oAV VEREXKXMOADY avheteinithe 3 acpositie disli.cy Y, W or D,

and REKLE PokididA MBS 6IR '@%t% BeRO, ¢ !24?) fof E;Qa&@@ §E(?ﬁ$ N®. P, 1B)
express Fc receptors (FcRs) KilTer (NK)
cel Mhe CBB@@fwetmt phove aﬁdemlwpqﬁeg e*st}nnﬂee@g riaredledighiraad

Varﬁigfe'hQ%Wra%wgrkt @(?nlgﬁctes %ﬁéﬂ as%ﬁﬂta%ﬂgﬁfeﬂ@ﬁﬂﬁa!n%o&@ﬁ’sﬁ§Fk¥éid%es

arge primary for rrelalng

of lnweehgmtch@le kappa sebgprupd éVIE%g R subtimtlylly {yp dvmmapsconsensus FR

resﬂQ&Q)ﬂﬁlﬁach t’féé §1§1 s J)T‘L)tlp’ IIF@%B!DI S@QQSWOBMOS@%B(Lowman et
expr essi on o poretic cells 1n summari ze

al. )Tabl e 3 on page 464 of Ravetch and Kinet, Annu. Rev.

f
e Aty i étﬂ?%é%“%‘%%?*?@%ﬁ&%%?é%a?‘* Sk
wh%tsmtthngldemey et ekamplis 1%k erdgGhanclslig0atigeRqesnce and variant
.337 may be perforned. Useful effector cells for
°°“s’&@ﬁ‘&%{§‘§ays i ncl ude peripheral bl ood nononucl ear cells
(PBMC) and Natural Killer (NK) cells. Aternatively,
or additionally, ADCC aCtlé ty of the nol ecul e of
interest nmay be assessed ifi"vivo, in a animal
nodel such as that discl osed in Clynes et al. PNAS
(USA) 95: 652-656 (1998). "Human effector cells" are
| eukocyt es that ~express one or nore FcRs and perform

Y Y T -~ o o - o
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the FcgRl, FcgRIl, and Fcg RU subcl asses, including
allelic variants and alternatively spliced forns of

wo besaiaerept ors. FcgRIl receptors include FcgRDEUSBNG015577
"activating receptor”) and FcgRIIB (an "inhibiting
receptor”), which have simlar am no acid sequences
t hatn dpréferred @nboditient, Yudhntitidy emmkmmﬁlaﬁmmwmﬁomain

t here iv [ ecept gRILI A tai ns.an
seapiti AgE BTN S SR e TSy a o ftra i thoyianle
lightdoinkif s@ytploASHEY D NOIBR{WI6, ak Biiwai it FRQ 1 AR edRhoptidneliR| | B

cont ains an i nmunor ec { Or r osil.ne S, tion
corigRFEOTRor SRy TG i S peeas A B D0 et ok ¢
D56y9,/100Rex N100Y4n@b: S 1D5a12913he?%a161& 9&7y Homérs Rsd @ie@r more

amig 451 SFOSPIRO 1) gLt BOREP2. 8 Hp LR B ssedapl

light HORdih; P&fHﬂalﬂiﬁ tHdaasbodl & an ikact hitbhodCtdniprisig the light chain amino

i GRIEIR SAEATNG 14 0L e e st aph el e { R

NJ. F¢,R6, tvasredn. The term al so i ncl udes the neonat al

STl A R B 2

honwas imibbdy }(efamymay Rithal compdse al Tenat ood armfid:?cu!i&‘bst(tﬂm)‘r’tﬁb the
and Kimet al, | 24. 2 1994 . nt
Fe HamRRITPreE APSE T fsh oF eascrn BF e pa BB T Ly
at pmtsiuansrml&eisaj adBm lpyede@atidy 52083 E333A, tinEK pi4ds esiggeEwfumbering
cOo enent Gt npRat hway i s
of Iilerat" [ Chatn faﬂ%“es X3 4 i 3 fﬂgge“%?T hfeﬁtglgér P%’gtrrponent of the
conping nﬁthbseaylsttodress (rﬁ:y qdmprge at least @eushisstifugomin thenFe region that

&xe it t i.gen. .
T e
434, nucﬁalx NapoV Saet ad)sodJ SePatatt No. @737,050B hdirestavet hods 202:

163 - i =V )
ég'& %P t%%s.'eb od?g nﬁﬁejrgé%gtﬁgseselt 'ﬂ:g%t%gg %ﬁ'ng ﬁgﬂ Wg{ltutlon in
thecRg n@lmﬁhajﬁnmﬂs 168 activitye faienanniie Semplineg at eagireulptietienat
pogl n%Zg F#?&lar?ibl? & Bt k%\ﬁ h@éer;tlso %’Sq;a%ﬁﬁh 2% I394151\/&’Idusogle et
er conprises a
albetmeen the VH and VL domai ns that enables the scFv to

FOF Wb Bro ARl bl D Yol e @ BB AlrabiE Aene?

revi ew V See ckthun in 0 ng O
doiviin £ ST HP NAYZ juidaleli wsiablg béavy dargain ROSEQ By NE: & ingluging tleose

wit@%g w1th0%’9 Edb onygtr z!n%’re Mﬁ%ﬁ’és@tﬁ) f?ci] tth%og‘%gmﬂélg %)able

term "di abodi es”
heafvy domrain tvithaterhtianyibl OQAt orgaieAtsind 1AL i D864, MHI0hand S100aR;
in §1§(§W ssanﬁqruaﬁ Eﬁ@a MY whi Ql'té?at%ﬂ NPl & Kaber@ﬂ'Qnd
nected to a chain variable domain (V1'in th
S9%§nesﬁﬁﬂyégbﬂlde chaln (VH - VL). By using a Ilnker
t haMEMsln th@@aﬁﬁ@ﬁea\; ﬁllnlo?w{f’) 1 d H9GeGlNRRLY z{sl'zl%ote}%?al source

domal ns on e sa ain omal ns are forced to
of angibedyiiabHity #nd lemﬁteemlalrofn@%efon subgtitutigiot her chai n
and p£f 63t Garl, WP s@}ﬁg {129'1%95 pﬂeﬁ%@ Qmﬁdcfuﬁélts Q’ tﬁ@ﬁt@érﬁﬁm at‘h@ variable
descri bed nbre ful for exanple,
regg/of variapts basegrmu %Elmlﬁ ngreprlsettheaarmno i @equfma@ﬂ of VAé atacept at the
pos%?dns Uﬁ?mng gmﬁ%ﬂé‘ﬁt 91@161% &;lt%%?ndwﬂ@@ il B4UR 1 BOBACHAHAS otherwise

as used herein refers to an anti body from a
mdp@i@dl,l the 2%?1Vd§tﬁnts wilbhaxe theapme/light phdreasdlnt of wlét i bodi es,
i.e., the individual antibodies conprisingthe
popul ati on are identical and/or bind the sane
epi tope(s), except for possible variants that may
arise during production of the nonocl onal anti body,
such variants generally being present in mnor
anounts. Such nonocl onal antibody typically includes
an anti body conprising a pghypeptide sequence t hat
bi nds a target, wherein thé target-binding pol ypeptide
sequence was obtained by a process that includes the
sel ection of a single target binding pol ypeptide
sequence fronta plurallty of polypeptlde sequences.

o o o o g, o o
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invention. In contrast to polyclonal antibody
preparati ons which typically include different
wa@pbhodses directed agai nst different deternm PERUS2006/015577
(epitopes), each nonocl onal anti body of a nonocl onal
anti body preparationis directed against a single
determ nant on an antigen. Tabla#idition to their
specificity, t tions are
advant ageous |- F&0#t ani nat ed

7 ot hqqealvmﬂ,ogh‘g)gwhms F;I'nﬁngspdl f| er "nonocl onal "

Valofi 21&S) dhllfueS NV 36laRtes Of the antibody as being
ptAi gd trom a substantijal Ty honmbgeneous popul atton

pfrera@id 1|bodi es, apd is not{-to be construed as requiring
gy oduct[i on of the anti bodygadax, @aya kasdd cul ar net hod.
79T EXagRbE. [ hepmepoci onal antibodi es To be used in

FCOTUaRLEAW T hiS PTeSEgloshWASHL @By 8y DE made by 3
Ger et I8, RRIHTISOHES: rctudi g, for exanpre, the

DO TN )N DTN SENAEST %‘34%'“‘5 ‘5 “%E' : !:?.45“95‘5 bt

15| o SpiehnNI00s, ﬁ@%?wﬁm o LoD MIstggy
11P36g. 1004 [M

I38e| | Hy mumeas M3ER-S8%Y | SZ%ASE&B@&?)% ‘K326A1QR1\)

4T ohi [P36at NDIRA [MSPhGazA ( §298A, 3384, K385 K3, M4 WO

37816, 367), phage di spl ay|gsgthnol ogi es (see, e.q.,

Gkacksgn et al, Nature, 3B52is62¢b362&3640%3)6A Mar ks et

Al , J. [Ma, Biooly, | 222: 581-| 597 (1991); Sidhu et al, J.

il .  Bi|®100aR338( 2) : 299- 310|STRAOELE3A, (K384 K324A

J. Mol . Bi ol 340(5):1073-1093 (2004); Fellouse, Proc.

Leeoé?A Srggeﬂeg CHLIP%L{J\%H 8§7 %@?ﬁ&&%ﬁg i f%l% 51%}@9%3? sifchee:

DIGMIOSPS SIS M EDEVIDITORASS S 787 MHWH QQIKIPG KARKRLIVAPSNLASG VP

S@#@&éﬁ%@ﬂ%&ﬁ%ﬁﬁ%@@@éﬂ%ﬁ%@?&@%&ﬁ@@ HREIR ng

gman | rmunogl obul i n sequences (see, e.
1998/ 996/ 34096: WD 1996/ 33735 V\D
1991‘}%%%9 V&%\?Piﬂo‘&?\?‘ﬂ domairiedieBPSc - Nat| Acad. ScL USA
EV@VESGB@MGSLMWBGHHE&NMW@PMW@H&PGN

ol SRR i o A By e

VWGOATLE6YSE é8HQ 0 NGy Phar m) ; 5, 545, 807; WD 1997/ 17852;

U. S, .Pat ent Nos 45, 807 545, 806
5. 6 i 5TV by e e WPy Gtorse e
lighBichdid eainn atid gyquerd®: 779- 783 (1992); Lonberg etal,

piqfats s R P aRES SRR PRt xR g scve

SRESGS GGFBBIL TS0 EDM@@Q@WSFN@PWF@QBWKN@HK]WBVA@?$VFE‘P

s R SOEL RO S B

ssmmmmmmmvmagwmmvmﬁmqﬁc (saQUDDe2s
obu [ I C e heavy
a n d f’b(ptg? *’eﬁﬁ}' CI?:%%IWH? & %?@\’11 nlc% aﬁé\g ﬁﬂN 0ol ogous to
EVQLVES S0 QREGHMRISIRSS GWWW@H@UEWNMHPGN

A S S e A

VVMQG’IITLS’TVSSAS’HE(EPSVCIH?LAHSSKS@SGG@ABLG@@NKDYFPEPVTVSWNSGA

N A S N YR P

DKIHTEIPPCP ABEIL L GSPYWHI FPRK PKDIWVHER SPEN TGVC WDASHEDSEVEFNWY

S

Vol R Ry e R TSRy SV T TR N R e parre
Proc. Natl. Acad. ScL USA, 81:6851-6855 (1984)).
Chinmeric antibodies of interest herein include
“primati zed" anti bodi es co%%rising vari abl e donmain
anti gen-bi ndi ng sequences derived froma non-hunan
primate (e.g. A d Wrld Mnkey, such as baboon, rhesus
or cynonDIgus naney) and human constant region

o o ™ AN =N\

Q=
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region (FR) residues of the human inmunogl obulin are
repl aced by correspondi ng nonhuman resi dues.
wao-00bheBeor e, hunmani zed anti bodi es may conpri SECT/US2006/015577
residues that are not found in the recipient antibody
or in the donor antibody. These nodifications are nade
KTISKARGOPREPQVYTNEPSREENITKINQUSL TOL VEGEEPSIDIA VIEWES HGQPENN

v PRV PRRGSFE L AEB o s B RERREN gt sEsbo

(SEQUIDWOEeIm.al | or substantially all of the hypervariable

| eGP et S0 S eANP A P71 et

dorﬂilﬁséqhgﬁ;e of a human i mmunogl obul i n sequence, except

igRirseasL Sy bl RS SRR ARk EarclPRpLLERR A ave

SRPSGS GSGTOFTIATS S DOPEINEA THYE QQ WAFNHPARGQGIW VHIKR (SEQ ID
tggsl cally that of a human inmunogl obulin. For further
ails, see Jones et al, Nature 321:522-525 (1986);

R eghdBINvAl abriabNHedvyedodd s3@@nd29 (1988); and Presta,

EvilyscrRi RS At s bR A e R G R Panrpon

GAATSYING K GRFEIS VKSR NI YRQMINSLLIDSRIYTA YH Y CARY VY YSYRY W YFD

PSS PR 3 o 0”091 dves troma

' cONyHess RO hikhdniz¢d AHY.€5 1M antibgly liegi inmact antibodCRRhay @ngrise the
ol i.dues 24d34%gLI) 50-56 (L2) and 89-97 (L3) in the
ighGChHP APHQIPH AP PRSI e domain and 31-35 (H), 50-65 (H2)
DIaNT B I0PA S FEIPR VTR S5SASY LEINAY QQERGKAPKSLIOARINL ASGVP

s SRy S ERIARAER T e B o TR e vine

PPSDEQLKSGEASUVCHENNFYPRBAKVESHE Y DMALQSTANSDES VARODHKDSTYS

s e A S e L LI

| i gltd thhaeavy vhein aine acld peguencantSEBIBRO( K 9r; 53- 55 (H2)

VoGl L SRR WO SR EE IR dhrvon
GAWGMWVDWWSMEmggYm%ngWWD
Vv(f@réE‘%E@%V%gREbePWFﬁLzﬁPﬁkg%gﬁt%%éﬁgb%%%@%e KA HRSSGA

ereln 0ses
LTR QNHTWPAEVL@SSéleSb&%MVT‘ﬁE%S%T@YIGHHW&\@@WEPKSC

IS OF]P%@P%PEE% een i dent gR/ﬂg%Vgé‘gar at EWY

VD@%W@JAKTKPBEE@YWWVWEH@DMNQ@YIé(ﬁKiVSHﬁﬁ@RﬁPm
A g S e R S AN
YI{T}T@PHQ&SDCISFEE@SKLBVDKEBW&QGIE%BSCSWHE%WTQMSLSPG
(Sﬁ(g ohormones, and ot her protei naceous or
n- rot i naceous solutes. In preferred enbodi nents,
the’ @mwtb odipiteuyl” ntiedissiare fhosskhit byevew ogreéa«teaqroltfﬁrarrl\orgs@/ocell
r
exr R Pl MR BB PN (hO it O o provent o
red(g) proliferatioreefiibeslls uflftdr@melmr it@vabt ain at | east 15
r es IA‘EHSOQ"deé% hg\l’ ﬁm&&c@ E tosi” allel?l]io% ﬁl@! 1n@tma PIQ)F‘%?‘]H%d%@MH&ﬂS ?.g.
a spl nning cup sequenator, to
of dnB welhen é@ttl}mxbaﬂ b BSRIsEEApepidEs assedm;lplngs bandingor anete i Yag

fra o@n%tlon Nﬂ?&égl% %ﬂ?agggy lﬁ?og%}f glr g;eglﬁ?ﬁl@g%ﬁyl flra%}nleﬂlc%on

andl(mtfbmmtmm ciomdynbiramet vesieled Galked npeptaic bodie®t one conponent
of tJe. antibady. s natural n
pr es@ 2 {ve aﬁ;bd)% r% rar? ustia o}\ll\%e\;(Ztﬂ\llarﬁe%c gl;f%pééﬁ"elh% ﬂga%éutq%o P?O
dalbums, pbmpascé df toy 1®dntibaé tiglt (Drdaipsiaridftivo atentioal lﬁaep(H)/é‘«hams Each
"affinity matured" antibod%ﬁls one with one or nore
alterations in one or nore “hypervari abl e regi ons
t hereof which result an inprovenent in the affinity of
the anti body for antigen, conpared to a parent
ant i body \Nhl ch does not possess those aI ter atl on(s)

-~ . Y Y L
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(1995); and Hawkins et al, J. Mdl. Biol. 226:889-896
(1992). "Antibody exposure" refers to contact with or
wezpesused t o the anti body herein in one or norECHUSH®E6/015577
adm ni stered over a period of tine of about 1-20 days.
The doses nmay be given at one tine or at fixed or
lightich@gislliaked tb atedviyicBai BY sne@vedlertt Hisslfipebdndpwhife tRop@sher &

astelifed e “oBha i S R e Mrc e B b hpes. e

hea¥g S0 lighe chakmalbetianidgulagy @a&d&ntraphuhkdngtﬁﬁdmelgés Hash heaeyd

cha el e a1 pAERUGASTER (7 NP ABOLY & "HPBE oL bstapt ffpnns. Each
hglgglzi;ﬁléﬁ ajauaﬁmaar:rir:a::l?tgbe eiid (VF)?nd Bdblﬁcﬁ:sgi{lt dsijn :gtSt:ag&ner end; the
coa i e eBt IS Rl B b b PO o deband

chdit, anli b Jigla rbdio Warw&renlbﬂ)gﬁ icaianerwithngje Vdiiabld slemeih of the heavy

b AR il ke £ et T BBt B

chdiﬁﬁﬂ&bﬁl@cﬁﬂn@ﬁnaﬂammahﬁ in a subject sufferi ng

t herefrom, st er.in
ot 58 "R afnt? SR PRy ot a5 comepe
dlffar ﬂdesnstvely an Bqoaké arﬁdnfgfaaﬁlﬁ)dl‘éa thdedre (lsmtl af the Bilbiyig andGlp2dificity of
nti.b o, the, su t..The D or denenti.a .to be
eoh PPt b By OGRS el HeBs R PVt ol ey
disribheldnig@rcadwe thenadaiadenae\wé aeibodipo rTad icancedteandd| in irce
R YT 6 U B LRI B
doragind. Mihs therd ighla nomém&bpqrMS ahauinble ddmansrak endle Cib2 Gramework
regl?o g lﬁg? y%hr?t aBarﬂ)Ze (ﬁ)el?r)l(agng s(,)g fiat 1v8 eI:av% ﬂgg& %ha%n% gchoc\c/)m%rgse our
FR¢, paredl paduptiys apsheet conbgrgiof, ®ngpegdby tHred Hy@mmdbye regions,
t] expaq .

SRR AR bRRELHRIEE Glos Al gl fuicBunre. The
hynveiideiesorposachechpiotarddel digseircoin died poninity byrtoriReyods with
the¥g]?etr9aﬂ§ e @?Aﬁg fibh QR §ehG chd, & %ﬁhbﬁé‘{o tﬁé’ﬁi}’m%??sg QB HE GntighR

pur poses 0O I's invention, the second an
bindixng sitanf @nfitmdieh Gen Kxpat ¢ akpSegheceus Pewting of Imzmemlfwdcal\ltlmest

t
StERCPAHE RGN AR NET okl g1l TROELAMD, SR T
constepialomaas brstnakiarolyddediieefyt in dindiag dn swtbodiitoan puisagn it exiifat

. | '
v R BERAE U S S
cytptoxigity GDEAecond dose of the initial antibody exposure,

but Ei L

ant Fﬁﬁ'aﬁ{/cﬁ%é)%‘géorgogr [elfﬂzggdie@ ?wﬁﬁd'eggzcog?%gaﬁe%g%g-birﬂkrfg fﬁ%ments
calleg rRabn fragmﬁéltSaeﬂCh ucs i smgb@smee@ndm stip pnd rovdud 'Y " Tmgment,
wh%%gﬁe @ﬂeﬁs HP«Q;H]EI? tc?([f?é’ta{lhzeg%aggf ﬁ%eﬁ%‘lh rﬂ@%]tﬁl@/t y4i§d gﬁ@@b Yor

mont hs apart.” | n one enbodi | e sécon
fraemﬁnr thaldips m@g%bm@nmtes ddy stidlecapabie of craspbinitin@tigen. 30
neelgs, s tﬁ@hﬁxﬁﬁuﬂn%ﬂﬂoﬁb fil ﬂ.‘l’lﬁ@con%{?lts 'ag&ﬁfélg% afnt%ell-‘?é’é%gnition
by a third anti body eXposure . rans
and( ayHgemerindingsitgb Bbis roRicR corsists & agiragref onetlisavytdipingnd one light
chaﬁ?(\‘%ﬁ%i 30 I‘iuﬂf‘gh{‘ 01‘;jl aﬁhtsatsﬁo"cﬁ[;iod" gﬂ fs in {h{sQ:ml Pdtfon 46t 00
wee prefera g rom about 46 to 54 weeks) from
thrqerhepqrmrlabla Iregéonp 0B enck varzahls domein intprretededink yn arigtrbingiag site
SU. e : .
on B N e SO he MR i Rlor Ol anigen-
bingding gpepificityio tleqmabkpdre &rlowevmeevmmgle wanitablo ddmaia xgrdeliogan Fv
- . e
corhp?ls{ﬂg%?@ iR @@Qrv,%&g)*rl]é egglgs%éecﬂfgcniiopa a%n%\%%% etﬁép %’;i‘li}fﬁb
recpgniza ayd blad altlgom afshangh dteadowcrtatfﬂinltablwtthed@tltedmﬁﬁngmteks
fromthe previous antibody,exposure. Any one or nore
of the anti body exposures ﬁ rein may be provided to
the subject as a single dose of antibody, or as two
separate doses of the antibody (i.e., constituting a
f| rst andsecond dose) The particul ar nunber of doses
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Wiere two separate doses are adm nistered, the first

and second dose of the antibody is preferably about
wW@2®6t16389 5 grans, nore preferably about 0.75 POI/USB06/015577

grans. In one enbodi ment, the subject is provided at

| east about three, or at |east four exposures of the

ant TB@EBb, fra‘gﬁfent&alsﬁﬁfbﬂltans fhe osnsabalsinad df che@@hechpdsidd &8 first

o R PR LR B P B P RS e 0

adcﬁt;l&fbf@w&bﬂﬂ@é‘s atfhe cﬁﬁcmyﬁdarﬁﬁr&ls eﬂthaheavm tleiiva@H$ demsih irefuding
r oxi mat el week

DR TRl e dATaa e EER S Pal  dRpee i eherdt o

Falp ErDWlhldﬁt(ﬂe afsteineSTbiidile®) okeconktaitldemaint béaoai)leastl dhe &ide thiol

ative e ment ach ant b exp
gmapo?,{ R fpSteit tanali 5 6 SRS R B ossents thr
haVdCHive @Y steifitd betée therdNOiRoe¥ mixp@aplirgs nEatbby fpgaentsed also
as a single dose or as two separate doses. In a
‘b‘?”bf erred enbodi ment, the method conprises
adniThé Sight ¢haghs'OsfantifodiEs (itnthasgsbulins) v dng vgeebitospecies can

03 208, 10,2000, T BLELEL B0, 00U 500, 12y

amEQ;rac@saqwhces ofhér tdmsthriomdias es, or onI y one or two

dos e adm.ni st ered
o5 SpiTalne on R FCh s S Shfhe e afoei ey o
chaﬂﬁsf i ((fhra3ént pdntibbdiesran homkignedps differeatodlassasi Thern a fiye miajvd

t ef 1 abl i.thin.a
cafis it muifine 1T e OB Bt e LR s TR Og fyer
dn%ﬁlnm) sitbelassds (1stol’,}@ed),ad: £r1gdb3eGL, ﬂ@@S dx@ht e, and &2@n The heavy
ch@é ccalgtagt d%)ﬁ%lflé 516 epro%? oyt? r% ﬁe £ ent cﬁat%seg g{ antl%gal%bag)euéallg‘d & % g,
v, aEgt reﬁ[b‘eetﬁ\el}a by slflblmmslahlmmts ahd threp-diGecsions] cfonbgnrettimes ofi me
reV| us dos red. The separate doses
dlfgerent Qlass? et aIB’Inunoé ms eevr%égl&%%g hin a total period of
bet \m]mas aindnqatecl othgrwand Hreive etk , nurireeingr ef ghabieyidues in  an
. bet i .
L Lk e
of yjmaﬁuml@odag/ Iatyest SBOBd. n@ulillo 12000 Seryicep MNafienah Bhsjituadsoeft Health,

0 Y/

el b0l gk BUEL P o 6% et
Kabatt’ eefrynioghe l@$1d1€mmmb91dgg of ghs hypah EGIEY avtdadyror e t han

ONe 1eXPARYT §:cOf ]glgbﬂt’ el OS Ced SHC Berfs Qt C- It&ﬁﬁ]%ﬂ qpé%ﬂ of an

two exposures o the ant agoni st or antib y,
imggeghibelin heaypehouncladindnBe ssquowg rF@sreglamlanﬁuflﬂréant Fc regions.
Alﬁ’l@'& h. tﬁ@{) P%egggfﬁg Fg Abg 89 m&wgﬁﬁulu{rﬂeﬁ(f% chain might vary, the

icu exposures. Such additlona

hummpwe@w ﬁ'ayl Bereadmsmseztllé rdefiinexdrie stratdht frasm  giming agid resgfue at
poglﬁ&l &&sQEG Io?tﬁ%?nvﬁjo%d’]?({) c?i‘[‘BE?ﬁﬁ?-t%ﬂh S grrad C—termmal lysine

goni St IS an ant e rret s set forth
(relsnéuee447 acedrdingnp the &4 mtmm;mg evsigmaK 8 BorfESibe gy be removed, for

C
L S s AP oL UL i
thermmakgigiagid @ncadingladeay oobaof féﬁ entthody Ammmbefiéﬁlamsymn of intact

antglﬂnotth:éﬁ gg@bC()é t&)@ﬁy ﬁg&datlglgsz A%g“ég{ﬁﬁ?ﬁqgg)lueg Ur@iﬁ@ve@Dgrleody

populativnn vtk dp d<’g4)47 r&idued removes, pndaﬁlmbpé\dp¢ps,lla|tlpmmb@ﬂ/mﬁb1 wixture of
anfIROLAE Pl fle RA% Al Tent, e subj ect has
never been previous reat ed W|th dr ug(s) such as
i nmfnﬁ’sumpndsﬁu wgomgme(sse)i ant“effectasfunating’ A oative sequence Fe
fia a I3 Viousk.
regdon an)iengga(rj}e ﬁgct@rB?%ng s 19@& @r%gr Eﬁé?ﬁ%,e .cg&ﬁglrgglgr %ﬂeﬁhent
cytotogicitpud yeceptaatindingi anhbcaiy@@mdam toelbouyipted Ryetaxiciy| (ADCC);
t he subj ect does not have aQRB-ceII mal i gnancy. In one
enbodi nent, the subject is hot suffering froman
aut oi mune di sease, other than AD or denentia. The
anti body is adm nistered by any suitabl e neans,
| ncI ud| ng parenter aI topi cal subcut aneous,

-,
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infusion(s). In one enbodi ment, the CD20 anti body is

the only drug adm nistered to the subject to treat the
w@\Doenigenent i a. However, generally, the CD20 ei/Ukmdy015577

will be conbined with one or nore second nedi canent.

For exanple, one may optionally adm nister a second
phdgﬁ@lt&ﬁmn re@.ﬂﬂh)n as cellcdhtthdenesptorsda e B odil tbeepwir; BCR), etc. Such

(incl udin not ed.to gal an n . .
CIHERTRATE T D R T R GROPT. [ igfig domem (e
an bAtba& giableloinkian aslEcaitde dobed usidpnapez iassays as herein disclosed,

?Q?RI PT(r)), tacrine (COGNEX(r)), and HUPRI NE X(tm;

or fyl D-aspartate (NVDA) antagonist (for exanple,

MeMaAntratie: {HRMENBAGEiIgn” thompﬁs‘eamﬁ)aaﬁm)) acid sequence identical to the

adeno associ ated_virus deljver
e PR S B SRERB o e A SR e e qasions

1ncﬁﬁ€@mﬁ§@rseq®h@ﬁdnﬁﬂn(lg01 Fouspiar (nou-2 zmgodn hBdtyfes); gative sequence

NE at ch nti - oi d .ant.i body:;

i JEORREE TSR DR St RS (el e Papr SR

Igdfwmeglawk @elﬂamﬁﬁalmcmﬁmanhﬁtabf dly ot s abdve. activity

nz beta or. anna sectetases

© e R St PLeetin Sorpirbehn Sigs b aaae phigh Qe tidnlnat of o
natBesejubiite Fc rédoneyi virgyehuf lanieast sienmiinsdcid mndlﬁ@emtpretféralbly one or

i nterfer on.of _APP.tq _amyl oi d-bet a
g S SRy PR i A e SR haf Rl AR peid
sutisafntbre somlbmddatos b treati emydqoerte eergion oor- for (it éicnregilog aofi garent
polgmpége Ifﬁgs rom %%ré)etgﬁ? %goglﬁ f‘%}mn%ngc? su%lsetit\gltie%ngégg Ipreferably from
abcambmgtoraibsdt fivp has®ndckd subaltt(tBSEN-d Natize sagene §t region or in the Fe
Lt I e S
aboun B0% ihbaplogs emth raaianvaeseqme:}'cﬁegw)l Yand/pr witloeloReregion of a parent

pol%r DE@%%%:W n)[)Sreferal:\)/lg aplregs é%oé%ﬁ%%ge)wqg% ?I‘e’f&ably at

leagtZ2WHRRE% hbmplogy @aemthpl ne ( SEROQUEL(tm));

t hi t

o oS IEABRAR bkl oy SPOLES 5a Aol eveilag, dieo
meidiated mmmhuh azmh yomsgenifiic cysntexiosells that expreecle raeepiprs ER (a2
Na(u%] S gﬁﬁﬁ&@g trnlglllg]t}edphgél ?}1{;1 rgécg(;a gaeé‘)I rg&%nizé B nﬁ aﬁﬁJOQy ona
targﬂt g@l aumd dubvegyhtt @gse lm ﬁ@l@émgetavnll i Themdr%amn@ﬂl@ fcy mggiating

t
RN RIS Righ, s BLLSTIRL AL MROR gt

FCTRiﬂe X prprgssibOpign)atopoistip eadle @nsu(rmam@t ip ryble & en pagsph of
Ra(,e%ta'ﬁﬁﬂaé@ K} thee, 1. IRARRYERs 7. @?QF@Q) bid 2%95'3‘3 ABBbal-@&g, ‘of 2

huper zi ne vitam n suc (folic acid
moBrle ofintezasi, An B, vitie ARFCreesaE; sugle#séhﬁt QW(IWEF\E\?IP%Q&NF) )
5 ﬁﬁ%_ﬁ) 9 ‘é §.]9§ b H%H s{}sefufséffelat&i?‘\'%eel? %;é&][:% lelg’l?de
perpheralipipott m@ﬂ@l@@@é@t@(PBM%gidl Nateralfaigcn (B cellsa Apmatively, or
addiiRhbH ¢ O U R %mgme oﬂ}ﬁel%é’t%%y HXF’&eZsé&S% vi@le.g..ina

Interteron, such as I nterferon roteo gtlc beta

anigna/inededisich ghthatafisslasedsin Clitnoslss af- rPé@ﬁé HSA) %5,&5&66 (1©9%gent
( S eeHgﬁ%'l é’ftuopgkllg’bﬁg ‘f‘e)qko 9&? iRt fe@@&%to'r ﬁloﬁz%ﬁg and perform

define ove),; i nmunosuppress ent (definition

effab@\f@)ctloﬁSNPreée}rgﬂﬁ therdsllhexpenss at M@yR gaqr;nout ADCC effector
R o
momh@cbmnsj(%w)cmdﬂalﬂes (NB) ecHa Inianesytiesr crsaoRinh icgllstand

), rivastigm ne
’t%’}d%%h?? | nc ?ﬁcﬁﬁﬁ%\g\/ggy‘%féﬁdne transder nmal patch,
and donepezi | (ARI CEPT(r))), especially where the AD
or denentia is mld-noderate; or a Nnethyl D-aspartate
(NVMDA) ant agoni st (for exarple, nmemanti ne
(NAMENDA(r)), especially where the AD or denentia is
noder at e- severe. The second nedi canent may be
adm n| st ered with the ini t| aI ~exposure and/or | ater

o Y " P, .

ne
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contenpl ates adm nistration of anti bodi es by gene
t herapy. Such adm ni stration of nucleic acid encodi ng

wao b@eant3sbody i s enconpassed by the expressi onPCT/US2006/015577
adm ni stering an "effective amount” of an anti body.
See, for exanple, WX6/07321 published March 14, 1996
conde tﬁrmg"Hchecepise” oo f Fgereee ltshrbmaqagcrlbea geepedraha binds to the Fc

i.nt r.acel | uI ar.. ant i.bo
rega nporf 8% a t 3{ he é)trt%ferr % P%E és Ibagllve-seguence }é\or[‘%‘?)[% %o M?IFVCI a
prafmetl&’cn wbnle maabméﬂ:atndg(ﬁ anﬂittody (d'gﬁnﬂmhp@pttor)&n(t &icluaes rbd&:ptors of

I N VI
theacu lgl gcﬂmef‘% c#cé‘ g{H& P QDCc]:*’ts“fes TR ‘%dmgtal%lehc Yj%la‘ét ?“d atf&‘ﬁi‘ﬁ"i“ﬂ)’ sgliced
fonh@f ﬁlbﬁeeea&tmarschtyRH reda:ptobndqlude§cvlﬁiﬁm (a’né'dctlvElﬁlfg r@dépu)t'\) and

t 1"
reliF e iR ek T D a6 R o E RS et Bengiy
priandlytih Ehe mzxdplﬁsmad desdihsthacd. adtvatingteeeppat RegRIIA eorsaliy #Ct

1mrenu1t10rece tor tr e0%1t é sed act va{ n me% m)eln?t l'Illat eéj W tlhl n
e toh M bare et A D TARE A T BRI bt
Inl(ilsitieg reeeptpr F&RIB ERatagtan Nﬂ&unoﬂac&ﬁ&r tﬁﬁ)ginabdsedi inBbajoh Sroyif

T R R
FcReghrmvigued inRavytchl eprliﬁmlemgmmpm et E9: 430211 1BiCapel et al.,

I d cul tur ls, i
Immﬁnomethod.sﬂi éfaie a@é d;e(i-{ S etlarft‘/: ga eg/Jl an 1%;% 019%4& 3£9§5)
Otlw iFt:%éb lneluﬂmg tltdaet_othe a:_ita;flﬁasd io therfumlteeare emmﬂasse‘dtq the term "FcR"
he mﬁ[@: {80 afé? gnlcﬁldésnché/ }1 Baallrgc t%p %CIE hit e"1s r%f ons1glo§or%§e ’

ectroporation, mcr ect cely Xeird
trai_i}@x@f dlebctnahlgGs totbe ’”maiscandl nmxpmmglphdmélopleemaspl(ﬁayar erul., J.
Inz%tﬁ?ﬁ 097584 o7 SRR . 5'51‘%91 no‘%‘°.2t4°zr49 (Rlaaf* vivo

Ivery o e gene is’a Fetrovi Fus currently
pr ef'‘€pmpldment dependeny mbtemelt}é@r IChEC ansfreto theebHity oflrasolecule to

lysEg %ég ﬁlrtheg ﬁ@%egec&f ICQHPI\%]F X’f‘bé’ %JImrpXegr’?eBg{cﬁva(t%H %Qh@gy is initiated
by Stdindingf theifiast eelmmnpn@)f theredmplepent-shsere (C gy wtagngecule (e.g. an

an&%aﬁfculnk/iﬁm e J&rﬁg&é th%ﬁm %geggcogﬁg"i’é?lfefnf{cn%u&l NECH8IKay,

e.gsastdgseribestis Gagzang Saerorea. d. ﬁ’mupvloMledtedStZﬁ)é 1631@9%6)cmascbfnl
periG@HEEE Wi th an agent that targets the target cells,
such as an antlbod specific for a cell surface
nmbbiagle-chaimie) g "wkvt mb@@rfga@tne@te Fomprige thiegarfed Vo domains of
ant'flﬁ@)‘re Wh@lremqﬂesg h@rn£1ﬂsr 4€ rege% n'a sﬁ'ngé g)o% tfde Icfl %E@I%b@rtﬁe Fv

enpl oyed, proteins that bind sur
polypaphificiyehes compsises aBelprepHdedinker tetween the tand Ve dﬁwnb@at

enz%ﬁa@ %e séFv th @&:Hahd Hkglrm%retf& dnf Efge!nl le%d?ﬁge HdP4 ﬁlﬂéw o? s&v see

g Jprotelns or ragmsnts t héreo tl‘O ic for
Pl“iﬁlﬁ W g Jhafheapsolegywé Mogenlangbiyitdsdies rvolpllés Epmbqrmtd Moore

ed#@ﬁﬁﬁ%@-%ﬂégefﬁ@@w&l@&)b02’6913'1‘5 Eiwoky ng, and proteins that
tar intracel lular | ocalizati'on and enhance

i nt FAeerm (fighodisa] refeps;tp smalipéibedydragmgrie wish two antigen-binding
sitels SOREH 94 grﬂifl::x‘l‘é,i 'c@xh?‘ijse %rl‘lgé'—l&%ﬁlﬁlﬁ 'vac'ndbi% Hesk éVb)e&i)nn&% to a light-
exanple . Chem 262:4429-4
cha(ug_‘ggl?l)le d%mzan W fethe @qmeggolypppt@g chaig¢Vu - Vag-aBy usieg a lygpg that is
too@KorBrd hflov f}gaﬁné 29%h thé:tcv\fo dbﬁ‘)%ﬁ'n%\ﬁ fﬂfa sinlfbechgﬁ{rtﬁlg H&{la}{n&?(@mw
gene marking and gene therapy protocols see Anderson
to Ré‘tf v, th%‘@m%@@n@sedog@gls i ofheogpin andewsatatwantigen-binding
3
sited b?a'é&i?é’s aﬁm &iped {ngfegﬁlg}g&?_ﬁ) Fﬁé %P 86£09%; Wd 93/11161; and

Pr od uctlono Ant | ods and ‘articles of

Hoﬂlﬂgﬁ!i%(dt Gras. B4l Yined. Seie HEMO0ICA4RIA48EH0PB).ef er abl y use,
t

o { necine AictioPlond dnAlghy Red R TR b ol 5
popatation of] Sn@qt@tlalmétwmglebmangbmasatep tiep individua putitodids egnprising

wi |l be described here. The,B cell surface marker to

be used for production of, “or screening for,

anti bodies may be, e.g., a soluble formof the marker

or a portion thereof, containing the desired epitope.

AI ternat [ veI 'y, or addl t| onal |y, ceI I s expr E‘SSI ng t he

o, " - Y o o R o,
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I muni zed, e.g., keyhole linpet henocyanin, serum
al bum n, bovine thyroglobulin, or soybean trypsin

WO nivehid3er using a bifunctional or derivatizi NRBCEHUS296/015577
for exanple, malei m dobenzoyl sulfosuccinimde ester
(conjugation through cysteine residues),

theMﬂyldﬁtmn)aﬁdldﬁltlml nhdler Hitidhe shgie epiyayic(sd ev(@t b psspible variants that

e o o ore N e St e ety b

prefdhit ilrhidoBdn@®uhigTRiich zredooagﬂ] angibodyhgpicaliy urghrdes anmimlsrmge ni c

or deriv LY
coxBPn%ng%gp g’#’éfftﬁls s%qusrlcg?hﬁl 35&2%5 atg%ereltl;ﬂ% tarlg %%l?cl“ég polypeptide
sequbie wa elspieat byvedrydesivhithinchideothe sabs:tiod ofFarsmgrmia@et bmdlng
vant the s 0 i:lt on

| et dj
pof PP ORR DB Sy aE sl s Paptg g pgoton
proess 0@l 1% the eldot@sdfedmigue blode foond @ plbfalily ctflak)nesr s@h mgh pool of

tid F
hygggw glﬁ){]esbgl%%a élgﬁetsga S%glg magl?g%fﬁ cg%neéfﬂ'l shoPI? be Pn ers%%og that the
sel&ﬁadelﬁgétdmikmlgdaqt&ncteafae be ﬁiuheraltermhlfsr eameplb,l te dnpirmb dffuety for

thegtgrrg rrt‘ggl%m%rfsig ¥1% Eagge?glfug n I bOd auslmp ef'it”e IpmD P&lon Hhcell culture,
to &thicdtk 1mmurhxgem¢1@dn wivb o t:rlaete e onjtispaife anﬁbctdyeersaam that an

an %rﬁ])d% e} l']FPI‘lSlnél l%efagt:e]lléeﬁ ?a?ter? glélél(l)lg geﬁ%enfcg 1esra 59 a c{n‘g)gl&aﬁ] anatrﬂ)%ii}p Of this
invaht&m. ﬁacfonhest npgebdyclamalr apt bady ipreqadatians I\hlhlcrhuymwﬂe nahlde different

antPDogleg dlretc eé a§a1ns§ dlgfo‘%e%) det %%91 6[9 ?%ngp%er%h%a%ﬂ gn%néclfongl %ﬁb?cl_b%?‘a

momcrimtal mrmbbdmtpatuudme ermmd@gzmm akingla tletbmdnaels omareantlgen In
ad(ﬁ%#gtl ghﬁeg‘ g éc écr;]t ,itE% %Hho%kn?ﬂn%odﬁ ﬁpef‘)grggéns C?l a\ﬁvantagcous in that
thegatei tnuchllegn@mmpnmamddg otheeinpopekiabilos. Bleenqdcf@n t mermiclonal”
mcﬁ‘rﬁ%l g{e tcg&?%er OIF ﬁie%m ?él %e%%%bﬁg‘%g ?rfoglaa o?ﬁﬁﬁiﬁl‘l}bﬁo%logeneous
pomlsamu lobangibodier: rarbhsi yot tcsbm@nsralred arveguigegpdiciion ¢fehaaptibody by
r

SR80 skl P AL SARID s e i
theasesnmumﬁetnqmgn@ heimade by a yiriet of dechniquasy inglading (ferreapmple, the

hyrgrmohra erﬂ%a g%ﬁrﬁé%g“ élg{rrg eﬁggrmbﬁ)%mﬁmz Qp%z%odram

usin fi'rst describ
LakaymoorMeuag(Cold &mrrgrféarbczeebczwm(ﬁw P2pd e@rl%%yHe}emPrﬁaeet

al.BY: M&&%D&z%%o@}l%nﬁ?téw%bh%&s 5%’@%@11"(E1§Pner N.Y., 1981)),

4,816,567). In the hybridona nethod, mouse or ot her
recgy@bm@rml} methody (se;:mz gal;S. Baiethy Ngs4 &1@% Phage disglay technologies

sela TPI}J hZ&sbras aP %%Q 69%9%?4 B85G 6915 q\qaﬁcé’et%'l ' JJ Mol Biol., 222:581-
Sgaéngboc tes ro uce Oor are ca pr OdUCI ng

o@lﬂ@seftaha{ W IHiols 8D £PL 310 GO )rleﬁetebalt he pr ot e| n

J. Mb?%?’ol 3470"(5)' Wb%&)@ﬁ Feﬁbﬁs@ et INGE |A¥ad |S¥z”9§,@@df(
be i nmuni'zed in vitro. ugr”éhoctes hen arefuse
t

124324P ¥R apdleeser gb iV rgrandutedens@st U A EP-4He@P0 s1nd FPCheologles
forR)%dYﬁBg Ml!lfi'lﬂl%rg{l]ylglpilke dnBbdds M Al EHARRE p&R!dr all GOEE Mfnan
Monocl onal Anti bodies: Principles and Practice,
lmpspn%@bwsloeu%a@r@ﬁmcomeé@nanllgee}lyglmnﬁ%ﬁ@%ﬁﬁe €61 WO
198 4B0P PO OGS AHE: WEAIeEsFAS WOHAYD1 /i Y43, SHbEARL 8 al., Proc.

cul ture nmedi um t hat referably contai ns one or nore

Nagftpgd-aiae 48At HBA551 AHOB); fakebryitey itk Norasre, B 3A57aB (K93% he
BrifilaRdy ap%{fﬂmm VRIS ER) s, Paldhe RAQSBA 506, 55601625,

par ent a oma ce ‘he enz poXant hi ne

5,581,661 (Al Obﬁ@ré‘bhr@r)a b@@yﬂ%W@n@P’é@bﬂﬁé %Q@a@t dos. HFRTPO7;
I I ca
R TR L T e R %rr%fs”gr R 10
TTHe%h U952); Iwrnb@g eslb §prans 868: §55e%i%(t19ﬁ4hévlgm@w, Watgfe, 308: 812-
HGPRT- defi ci ent cells. Prefgrred nyel oma cells are
t hose that fuse eff|C|entIy support stable high-1Ievel
production of anti body by the sel ected
ant i body- producing cells, and are sensitive to a
nedlunrsuch as FWT nedrunr Annng these preferred
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been described for the production of human nonocl onal
anti bodi es (Kozbor, / . Inmmunol, 133:3001 (1984);
wBe@deude®et al , Monocl onal Anti body Producti on PCT/US2006/015577
Techni ques and Applications, pp. 51-63 (Marcel Dekker,
Inc., New York, 1987)). Culture nmediumin which
81mmb94)ﬂ1€imwmeat hE Nati@e Blonshiotp gly.Sl4a845a86d d1996); Neubatprat Naowre

BBl 00 (2] LGSR E Rk KR ARl - &3

(1988} | bod| es pr oduced by hybr| doma cel I s i s determ ned

by n or £O bi n
ass fsg‘}‘é\%qtmé %WB% ]l A l(nf?glu f’meélﬁ z ?}]ﬁr@gﬁhfsn ked
(irﬂmmuglﬂtabﬁ@ﬁb eMich apsliyn Ofthd AYy an'Bh:e hlghtruﬂamgs iddrfticalivtih oo f

t nonocl onal .anti .ca f.or .exanple, b )
hopa R TSR E R et ria P bgS] e & B i Boar spgies o
belAfidhg toBi p@ﬂbﬁlﬂ antlﬁ&HZl c&gﬁor(sﬂlﬂﬁﬁé whaé therreﬂ‘lgdhrter dﬁl’rﬂchaei(d) $s

are.id nt|f| ce anti bodi e?bd}; g h
idegtica l:i”ftﬁ?@i W“O %P\“ﬁ tﬁ."? eSP Hlﬁé?q“g‘&“te? haye “-‘ﬁéle‘&Ye ﬁ o8 aﬁlﬁt e
spdaies Sttitdngmgdo imottet mubbd}gslm brustibddass pns cwen dufrgsneaschf grchvvn

e R R g R R e UL AR

MctAghn)e) al., Bubd Bbil.elcad ISt USA r8a chidal -6855 (1 9843;) Qhinpds entibodies of

1nt%{as‘(:§ kerelgﬁnclq({e e pwg;%?ze(g ewgf)odl S cam S %%Rs?n'\govagigbﬁg V\?nnrrtlaagxh alilng]gen demg

secusiiet &3ivedifromn s nom-hanareytinmed (.e gT@kl Wmirleonkeal suglnas Hab«zhnes
rhetssﬁscorr ce?%fﬁ)tcrjxﬁ)? S tmogk%ﬁ] C(Jahg 2 o cc%lrs%fnt rg%f&"f‘ ?equn%gsﬂ(%quJaFﬁo from
5,608f8®nt i onal i mTunogI obul in purification pr ocedur es
Suc hng% 1ze%r f rms o non—hu ’ Of €] nmu%m ttllgtlgcﬁgs are chimeric antlbodles
hydr oxyl apat I roma ectrophor esi
thal cmitmmsumairsecaieﬁqerdenyedcfmnmmﬂmglaa gmylun@mulen divdihe gnqS'h@It
hurrrrl%g %l a0 dle% alte hlﬂ%gﬁ 1 #n% 108@91' ¥r¥c1 gﬁ{l aﬁ& ? )alg(évhl h residues
enced usi ng conven 8 ures é Cb
from_sa h}gewhm@MEgmeﬂtthIpmmreplh@ﬁ barr@cmaqo@bh e hmervarlable
0di e
LRI LS ek RIS sEASOTIR, LRSS ot
pripetelhgviggthe desisd spepifieitys aff@dy saodl capecityt I eaphe @NWCCSO&G@GWOYK

re%‘/&lo(ltl:ﬁi I%gid‘\%%n %?hh ar e%ﬁﬁt ans %{:étrgg‘é??egiﬁ 2 %ﬁé %mg s

hugiare tesidees EFurtiigtnore diumanizes] anfibadieSOBY cemprise r@lﬂuﬁ-‘e@et are ﬂot
foJrf]‘lg DBHhE Eec ht Xntﬁn&?@r 119&1!3 dgnor Qﬂt b 3‘3' T lﬁ&ilhéltlt)l%aa&'e HA&4e to

W se pr duce |nTrunog ulin protein,
furtist @flne atibodyyperthemange. dh gensrabdhedvananiz m@@nyesﬂlucamt’mf@

sulbsBGOLTRI MR L 18R 5necﬁdlty;71caﬁfﬂoe%rﬁ5fe l8fs QR whih QﬁJBf nant

expression in acterl DNA enco ng t’he anti body
substpptialyall S ehehapasyagiable @opy corggriond torthosa of arpemigiman

imp go%@o‘b%ﬁ@ %gutié)ﬁgtlaﬂly %ﬁ% Ré M@é of FTRMRn immunoglobulin
13075151188 (1992 urt nbodi nment

sequApdelRyaeRs Sordik sabrtitusionsy) @ma@ﬁelmvs Ebmhlm@nlzsdammbe@ goigpally

als9 %l:[}&ﬂ%)ﬁsp hagse ok?t'i(ﬁlrdf §§1 %1%{)@191 &ﬁétﬁg rég}[lﬁ typlcally that of a

es descr bed In

hu@msmsmmgleml(nl@gof}urth@da@wsm Jenesgi g Vol Nmrm?é 522 525 (1986);
RiZRA G 232449 Snéfb LCLJ beriBh. Yiol, 2:593-596

12%%‘215861615’ at’%rlg%% desc(?i%@e ?(Eerelﬁsol a{ |dgtr)1 6f mlJorl ne
(1934 human anti bodi es, respectively, using phage

l'i br u | D& acid resid

or oéﬁ% ﬁ?%nh}g)#%ﬁgﬁg{%??n@tlé&ﬁ%éd&?%% %e §:{$ tﬂeeantu &acid residues
of gmanitibodyi the atpyresphusitie foi erftigen bngdl(lg/a'f‘lil@shye@rvgiable region comprises

lee S

sl bk dafienlad el DAY (o resiones
2488 () efy5q @2) oolrf9t97(E3)i in the Vightychhia rvgeabm@g@m and B&3p élél) 50-

(Waterhouse et al., Nuc. Agj,ds. Res., 21:2265-2266

(1993)). Thus, these techni"ques are viable

alternatives to traditional nonoclonal anti body

hybri doma techni ques for isolation of nonocl onal

antl bod| es. The DNA aI SO may be rmdl fi ed for exanpl e,

1. a4 " a4 a4 0= Y
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domai ns of an anti body, or they are substituted for
the vari abl e domai ns of one antigenconbi ning site of
w@pooantddody to create a chineric bival ent antP@DU§2006/015577
conpri sing one antigenconbi ning site having
specificity for an antigen and anot her
65 @) b@eIs- ITHB N fig: lfea\t}e:hhlawam@lammamt Kebat yr di. QSeqaences of

Pr "?"Ié’g Eﬁ(‘e(g’:‘ﬁo g}'fldp Iel;i‘(f es?\ EWHQ“@ bo ﬂ’e%%a\k;gd{) hin ey

Hed@SBéthdeg M (1998))and/or those raidakd fyom a llmpmaramzﬂneﬂoqﬁt(e pody

B 9351, JEAE 2T 35 R MRS Sl

(Hl@CdeSSr (819) £de%- 181 €HBfih e heal ehain dartableabmémn@]mtﬂnﬁ and Lesk J

ol S PSSR AL DTS Ot

resﬁ@d’sfoﬂfeffﬁ‘ldn {he Ihlysunw afigblt Fegiofedsiinel afheMimte@inedan d

Fy ot S onGe BionRI9 b R BRER PRy oo

cyt@tbxiaimoieBCoreidiclabel.39: 1534- 1536 ( 1988) ), by substituting
hyp varia |e i.on s ces. he corre
se qg‘@n’(f‘%]gt £ anél %(%ﬁ%ﬂneéﬁ;{% #%s P5en 1dﬂ§1é’ and seParateé Qn%ﬁor recgvered

fromhloRmPpoEatdt i@ RhthADEivEsnAdne (Cdntmnam: ccmmunbmsjofes nftigkab.

Patent No. 4 567),. ubstantl
envygningt gr(’etmaﬁﬁﬁgﬁl(%{} ar fﬂ)gﬂl\f/%?ed Rh §1a S neraéj\é UC ?ut e
antibypdyt, Asd @y me]sdmemdym@ E@mumsmdbﬂmnpratemac&ohnmmnn proteinaceous

u anti

sollluyspcla gll'erei);reﬁ § ci: e (i? ‘tt)héz ém{rbaoq weﬁj e L},I]'lf' Qg ﬁ%ﬁi’] %&?r \}Iéarn 9&5%«)' g
welghigpf antitiod g ammndi bpths ipwbmnabcrde arlflRnese pricfbrably more than 99%

subst te si_ due
by gﬁllgﬁtbgéy cge 1ﬁlegtl'£o %bt?m %{Fﬁ%ﬁ %V%?lﬁa log N %ﬁn‘é‘!‘aﬁ]n glr 19%%@%
aminio gbit! sa;melndaebau;q of tagpipeingiswpcsequenatalk pn@) tothemhgamaity Le®PS-

ti od| S. 1S ver [ I . [ ol I VA

A g S Bl e RIS A A itver
staipe dmkamdemtﬁfodv reludey thebitdodjomaiznwishin secombiaant cellstsingo eF)least

I S S¢ I ¢ n
ond S RSIFEL e BRRL0T nabdaf Rl iR RAE pterk TOHRTC
howd:ves estated@ntitiody wolt bet prepareddeat leass omdmwﬁa@@e pteed as t he

hu 3 t

(S -l S0 it ORhviflne o PofBAGRS 6Rld: Hery
hypkrvaiaile reBjop$ thereObwigchlregulio® Tinprovenpent nche zrfﬁmryoqf theatibagly for

td for

andyBh o B ' AR o S oA Bl IR ARRBRR® CASKed
aff@ith graowrd aofibddieg ivill bave menpmplas hngven pigpinglpt aifinities foribe targee
ant Afffnﬂg %an éﬁbﬁg%cﬁ)& (a}cé}%:huf:&f bysﬁ?/c%ﬁlﬂ' solglb% & @B brt. Mgrks et

nmaeni ze |1 es
al. e/ TeiRpelo@ot0A7T85 83 iﬁgmdesmb@sqffammmﬁuran@ by| W%YL domain

shukf 41{; g %1% ]r@ﬁ%)lemslotf Jnﬂfohﬁﬁﬁev{f&?&fsfdﬁ&tls @é’é@ﬁbed by: Barbas

ant umani Z retention

et cdflfnonNtwyAf@# SaiHES A 339838 bnd 9D hshier enad Caasp ég9 1147-155 (1995);
Yeﬁ&Pét%B'J mu%zopj%r f9?§§004T(‘i’9%§ *)h&éé&] o] S, %%zol 3649784109

a preferred humani zed anti bodi es are
(19§5)e p@rféwlms enalpy. dé@s@%%@%ﬁ&f@é (¥98F the parental
SCAURIGRGy BIsE bRIKSe EHELRIKE! cxBUTRND ARUNATHELS in one
usi ng t ree |nen3|ona node t he parental
or mongEingcs e@knmeqamimye@ peTind efdimg ofeheit dr7Aldaysarhla égqeway b
I
glv?rgggogg E%E %f QJY&@ ltll-n@@)t&vﬁg g\Fe‘? 'Epl'fr?so %e?igai n’.‘l?f = oguﬁe Initial
andalat@i (e@b Beeomctmtthlrd) Iammorl)a@@mlm agH ssparagd prtm@dmneeach other as
(hmn$ gpﬁ: gnal conformati onal structures of
candi dat e i mmunogl obul i n sequences.
Inspectlon of these displays permts analysis of the
likely role of the re3|due% in the functioning of the
~ candi dat e i mmunogl obul i n se8uence i.e., the analysis
of residues that influence the ability of the
candi dat e i nmunogl obulin to bind its antigen. In this
vay, FR reS|dues can be selected and conblned fron1the

o T T "
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I mmuni zation, of producing a full repertoire of human

anti bodies in the absence of endogenous i nmunogl obulin
wee@dnodsson. For exanple, it has been descri bePlCT/li81006/015577

t he honpbzygous del eti on of the anti body heavy chain

joining region (JH gene in chinmeric and germline

nmut Aftpachageinees id wssd torrefeﬂmnlsemmohmd;dstohtanlynnc(hﬁded m commercial

ndo nous n. .Iransf
PR s rairag bl R P s Bl Rl R
dogapd, aﬂlhmiEtr@tﬁ)n\/\n:dnkramélsmlohs iothet therajpntcprotuctto bé cdmllmmd with the

pac}nt | bg uftz o? g»iaranqr%s ggnrc]:erﬁ‘gnglthe u ggf uasﬁxﬁra%gﬁb pg;&ucé% gtf
(199B) ; Jakabneit dfAIRbr ddmentiat ur e 362: 255-258 (1993);

Bruggernmann et al, Year in Inmmu.no., 7:33 (1993); and
US P&t pretenNaogentidn 5@1id66Ometbob@ YredB @ Adn dr dentsnty 8@ Bubject

] i [ t
sufieh SRR RISl B RIS R SO SALBILY,
(prbfarably aanntitedy the bandel toearB-cilbuyfaderrasgkes prsferahly\si G1P2S) anfibagky) to
the sﬂ%‘é& OQLQRBI or Je E?ObéeqrethA hgg cﬂldgselﬂﬁ?] %‘&@Ja&oée%&é mild-

m uni nmuni ze onors. According to tHis technique,
moderefehooderaie-shypmi spogdinciemiiak e@lymmeftﬂ and late enset Alppipdementia.
either a major or mnor coat protein gene of a
filament ous bacteriophage, such asML3 or fd, and
di spicegrdig ssarfaxpmplaovabingproiobd difie foethgdreempiserpdriigistering an
effg'clﬁrvt: %ﬁm@ Ef J mecpeﬁg@ arfti @&f}) t5 ItH':é Aﬁgﬁ%ﬂé i stﬁgj eEtI t!) ?1’6?1{(}5 QS

e contains a single- st
mliﬁl al}féﬁog)e prposure gidbettl. fbtn§ gnm@séurefmabﬂm@ownﬂw 2gngipms) followed

by REQRAS sﬂteé?%péxgme FabdP H3Y agl%& (@éﬁg}amy Botd Is%‘& isQPan®,
ene e t he antl% ex

thep;ﬁwg prtibody exme}ge nqtfheing hr&gléewnﬁl fremabets 1 fo Q()n‘éeeks from the

iniffdl gﬂﬁ:roﬁil gygpogfre thg @rp@&'s t)f thP hﬁgﬁh&iﬂ ?h@ k&%n@:ﬁﬁb@cﬁ/ exposure is the

per ormed In a varlet formats; for their review

nexj digne the gbject jotieriagrvithy] 1H205antlhmy s hottial aikbodyexposure,

the%e‘ir%.ﬂo iERVBHRNCDBO RitbHG! thadhenBhiRlkf¥reDeRRbn Bé dnitial and
Several sources of V-gene segnents can be used

S“P@?“Wﬁ%@@ di splay. C ackson et al, Nature, 352:624-628

(19942 idis®h %Etﬁ/@etﬁhgin‘ﬁﬁﬁ 2Rl s@cro‘h@)ér @i)seaﬁgnk aRB8d P PBRres can be
anti bodies froma small random conbinatorial |ibrar

megfured fpameitheriie figbor Srahdpwe! disiimidd sngrody Fragmrs.dut W%@bly

frofh thERBT 4Rk bahOMitdl Qﬁiﬂ@@y efx Sieuni muni zed human donors
can be constructed and i bodies to a diverse arraéld‘,24

of Ahthpgeshrared PH’@PQ}H‘FWE;h%@ll’fthea%‘fll’@‘@rf’éyose’&ﬁ a5 APPTEYALE
weBI&SR Blnhaatts npetrp ot %&%Mf@ 64K bﬂmoﬂm%ﬁﬁ bed by

Mar ks et al, . Bio 222:581-597 991)

GifH Prt%enszdlgrent thersesond anfibodyaxpesure ip wg’sswdeé@étﬂ 851“& g0 1030
webl@ It @B inithip §xpo§ur§ %tl&ﬁﬁy fdwad 7§bhﬁ@ antiboyT&@posure of about 0.5

anti bodi es ma be gener at e in vitro act.ivated
to peraps (reefpiably a %@t rbétte AP graznsk ghe tbli(be@ﬁalf%noz ¢ng msf(é{f‘)i until
frof Hbb Yo 60 RELKE (Hr&eMBl‘Sr FRHSabb @B b §I4Jﬁ§ekED&Ycﬁn e editial exposure,
devel oped for the production of antibod g %Fe %g
andrthepy ipte %H%{y P‘g/furt%l?reagaquv SERPEHE & RRrded el 4 éeast opt 70-75 weeks
ﬁnﬁnﬁgﬁghy&@@mgégestlon of intact antibodies (see e.g.
MorinotqQ et al, Journal of Biochem cal and Bi op S|ca

NVet %@gal@g}atlﬂ_mnbpdwn( ﬂ*gg%oncéﬁalbgﬂye%ﬁ%ree@ ngjj prov1 ed until
abon€ HE 100, wedRPirdh e 188 keXpostio Vv %bsedugﬁ%ﬁtlﬁofdﬁgfﬁ%@ﬁrés FaRy,

now be produced directly by reconbl nant_ host cells.
areptigf prayideriingll ahoreAa 60 weels flfoﬂ‘atb?rﬁfﬁflg“%aélﬁb% eXRSPSL ed
f r omink Re thdDofite em,g@y dxpBuds hERindhaWé e Alca APME subject as a

Al ternatively, Fab'-SHfragnments can be directly

singlg dgigeyf é'aflbp% 9F E tweépnwaéﬁﬂpseswé Hec@atipagly élcfuﬁp@&t”t“ég f §rshrpnd
F(ab')2 fragnments (Carter etal, Bi o/ Technol ogy
10:163-167 (1992)). Accordifg to anot her appr oach,
F(ab')2 fragnents can be |solated directly from
reconbi nant host cell culture. O her techniques for
the production of antibody fragnments will be apparent
to the skllled practltloner In other enbodlnents t he

. o o - s o s o o o p—
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B cell surface marker. O her such anti bodies may bind

the B cell surface marker and further bind a second
walpdobarape B-cel | surface marker. Alternativel BCT/E82006/015577

anti-B cell surface marker binding arm may be conbi ned

with an armthat binds to a triggering nolecule on a
secbﬁiﬂ@@@y T8e pattdula sumbel oL ddsks (Iwaemﬁ’(cmé oﬂ@]o@@rﬂbleyeﬁéo@acm

or Fc rec torsfor h
ant](bWOSUﬁblé ﬁqené )ex%e IQE %ﬁé@&eﬁat@ {yge ?iF agnggody
emﬁl@&édgwg&héﬂ ehE&nhe ty@ @E@Bd)rﬁln’gedio@mlbﬂtes Endejell, anBidepaniddiand

ant | baodl es e use t ocal i,ze. cyt OXl C .
FreGiacn 8 B HENQE. (RS oo otk lpieR B Ui by cose i
prefedully atihiaeRd l’fﬁﬁxka@éut Bitn ¢ deys,anidre piatbrably fasiubdaas todioridgs,

and e SR b S e R s A P S8R
Wheadive a@ﬁara\/eedds&@wmmhaa’e@ Me. firkli aa) e2bfid dosa st thbadibedy isan

ol P | 53 BB B B0 PPG OJALs bOATEY) | bt hods

f or m@kieRBolinMethk kitfectid pidvitidd eSeat :ﬂ)okmm dr Bt ledsefoar t .
Tradi t i onal uctio f full bi sp
e AR P DR BBl Prre R T BEPoRa i g priulaly
abduﬂmmxp&ufds,ﬂn&e&t&cu%@ dboliti 336 20 eXypkureyd Eréfscablpwacte

e)q)té)tlgue}gﬁt ate gxlftgrsedg%\éteegv%lff fgcglg)? (fili@g)gec Iefy I(yt%el S orgfm(%nﬁhsst &'
wetlaRd 02 masEa  Thvaa éml&fdlrndiimﬂﬁlﬂagahﬁhmlbf Ieﬂpdﬁﬁavglpremdhdl ais glaingle dose

hai ns ese S roduce
of G35 Pl &7 R PR FRT e RSy o ddshsadve
sep@fatevdmmh)f ﬂ‘fd|ayt1tﬁ)ﬂ¢. Haseveh aommyeﬁtﬁboldy sy@euré need be prov1ded asa
. sl f cture, OPur f; goastl on of the correct nolecule, which
SInE ﬁsglféf”fv dONE By 8Y fi nity chromat ography steps, is
r at fres preferdé eslordibneng nick hdtisodaoogtists agmmistsing pee dravere doses in

di

oS B Y T S SR8, 9 P
preﬁﬂ:ﬁﬂ)jr ahong75100n@tod12®(i wg.ekir ezpyplaachio famtdobrsdy ovkironebt o
dosdg Hﬁ}?}l} ¢ a mnlsttellelc? eﬁg%ogd n{lﬁetg tlpé Qgﬂ) 3%? %l% ;In 18&% dl?a?y be
adrmmwmnlgmmnudt pemod ofigtoaine m@nﬁm pre&al?bfewdesa péfted of alwiubdito 3
well LA AR Y feﬁabw vtnﬁu LITHARLARY W Neavy chai n

COo sing at least part of the

hi n@é;ere@htzre tlain@n@ﬂ{se rselgmonmered the|1q§1]cﬂoeef Eorresainple Sﬁm_é or
thi:{dlh%seg Ly pééfﬁ%@lg\égrgfr}lgk%{& f‘&i‘?ﬁ‘?% a0t oG g&ﬁ.‘lréfeﬁ& tsﬁgmﬂbf}n% 6
to b&dalye asd mosi@rafifralilih &rohgbiud Ih%to IDW f@‘l’mmltlﬂ‘!@ thmekus dose was

Do lT‘ﬁQ M‘%p tehﬁ@e%%regﬁééﬁwg H&uﬁﬁ&r@%thlﬁ { to%ﬁ3 Pérfog df between
e | munoglobul 1n T are inserte
abcsle b dayaand éxyreks sioprpreferably rbstwe@m@boatr leand @0tdp¥sr{e g e withig a period
of? g Qaﬁ) %Qcﬁ QRh @e{j{%&%do% &Qﬂyhﬁl%od}hé efdf® a@gﬁ 208 an% ?@UO

Fexi’bi' ity ustin proportions
mgt m@@bbmbwéﬁﬁ mgeo ﬂi(@g@ andsmpsh peefrisady shent BO0vpsia 1200 mg
unegya Lubie%{ Ilng}sbeqfetréa&ﬁ vxétlﬂrtﬁfanpagh%&%’? Lﬁtﬁijgd)r E@bﬁ&lﬁgsg‘?&é infbre
t he "‘construct’ion provi timumyield
thah onesrppsurpersst df deses, sudhres et least ﬂ@uﬁwlewssréwfeth@:@%agpmﬁt or
ondi b ool AP0 YORBLk Gy e ] ok BaftDBa BT RLEE RO,
expolaes sostrpagigulatly, hout 3 ¢o 2eexpbsugesi Hudhiagditignad pxposuses mgyes
t. o) cance. In a
corh el It oo kAl BIAINETACCE: 0ot
ant Hb@plnebsrediar&agoomp@aledltlbbdya Ihsligrrmedlqdm frotylbetstr, the CD20
eavy ch t '
a5 2R by hddh) Uil Fherblabi thgalg%io eg,gacf nflcl nibafAfe
preﬁdmad n:ma |ant1t(0|dy bareid |1svgchant3’ecln1rmnhnbs¢1 or hlgnaslp@éz(f angbady) morg
the other arm It was foung that this asymetric
structure facilitates the %paration of the desired
bi speci fi c conpound from unwant ed i nmunogl obulin chain
conbi nations, as the presence of an inmunogl obulin
Ilght chaln |n only one half of the blspeC|f|c

N r Y Y 4 . e ——y
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one or nore small amno acid side chains fromthe

interface of the first antibody nol ecule are repl aced
wowalk/1iasger side chains (e.g. tyrosine or tryptOphzmg/015577

Conpensatory "cavities" of identical or simlar size

to the large side chalnég%{are created on the
prefgraflierifuzimeabofumanized #6462 it aday2trbnmen CB2¢gntibedy aci ng
(Gerln%g %uﬁﬁﬂlﬂa‘a A@ﬁ)‘ a?hﬂ%d? ?Inﬁxlﬂﬁbﬁllédl&‘) t gtllﬁlrﬁ@ile p?é'fer%%c‘nt(lﬁrrﬁb or

al anine or threonine). This provides a nechanismfor
hummn@ﬂéégrng t he yleld of the heterodi ner over ot her

gﬁeee%beaﬂqem ARG & ﬁé&%@v@%eéaqﬂa@aug@&éme@wﬁp eﬁlg{s} Such

antl odi es 1 nclude Cross-1inked hét er ocohj
as inpropmiicas ve FRont(shangst e Adher CBf“e’PtWeﬂﬂé/ﬁt hds gayes eanprqvnesly
treatgrﬁ&lﬁﬁ %%WE G & spx@ace %HJBP@ fgf) Rev@Y 151‘QV15]usl}I ttb%te@tvhtﬁr dr$o

biotin. Such antibodi es have, r exanpl e
antibeelyp Peaferably thegrbjeat dpanaifiave g Breelhmekigragey: dn gmﬁmhoewnent the
subj&;@l ln%t &%lfg’ﬂﬁ&ﬂ by Momﬁ]nuﬁg gﬁsc%@@))theﬂﬂgn AE or idratigent of
V infection (WO 60, WO 92/ and EP

osﬁeg)mtlméx e@é@@wq@dxyenaﬁﬁnablemee@ walydlbe pareitferal, &ipisgl.
subcBaechO) nlYt?aEérﬂBﬁeaP iR utinbib, @lgra%'éh lFor umués@%%dmmsuauon

cross- | agents are wel known i n he art and
Pareperal t‘l‘f@&%@é’é‘d? wtrQJEJSPé% wramoummewegsl@mtrweeme% qﬂﬁ a

subcTHARRRE acﬁlﬁmﬁ{ré%ﬁ)ﬁ iﬂtﬂ&iﬁb&ga&lﬁﬁﬁﬂtﬁ}ﬂ %SalsoE@&QﬁblgééQ el Qg
gener at i ng %Q@Bem ic antibodies fromanti

Pate‘ﬂtr/‘dlj’ﬁ’eﬂ? 4 GrilerbAraded cropgrang wirethesal #eé%?rapm €D20

antitfoRY), £48 Bl EintcRlSA ThdidiC mmlﬂa%e&@@te%taa@a s#aeldag Q’@éfér%@ly, the
usj ngchem cal |inkage. Brennan et al Ci ence, 8
dosing is gyEEINtAEEEYTH S1DSURNCIBRY O IBLAReSAl Foptprederably by Gitavenons
infudéthpodi es are proteolytically cleaved to generate
F(ab ) fragnents. These fragnments are reduced in the
pr é%er?ceénb@gmteﬁe tfauqfr%ﬂeptﬂzoem ths oy disg adpinistsindypthe subject to
treata}qesle]mo;@elﬁéat@t abilize vicinal dithiols and prevent
i nternol ecul ar disulfide formation. The Fab' fragnents
germatedgatall, hEEﬂCDml‘dlﬁfbbe)d wilbbd dfnnﬂﬂieﬁrvcibﬁmoﬁtr@re second
med{c ?1) ge“ vat) ves a t1 Lb( a er e 0 gr Vact | \ées as:
Ha 60%‘6‘8&"?@8"%‘8 X ﬂ% "ﬁ% ‘P’H‘P‘Sﬁ Sy“‘ 0GR BR 4
choliedtaagp tidshitoy (iactudisy i dotilisnitetl xeghl amtaintinea(R ERANIYING]) Arivastigmine
e ot her. Fab' - TNB derivative e, .
BN bt pRisg it Hasdioy i EoigkeriboAREEPTE  orine
(COGNEH(&),elﬁdd-HﬁPRJHELPSTe‘d Nasethyd ED?ﬁ@aIfcaw (NMBAS elhtegdmsv Gfor example,
memlmh %J %f ngrr;]az X aan) ags%% Ee thms g \ NGF (e
Bk ) iR aﬁ%)eél P BRI body® £ éﬁ%nt 5o \&&
CER(EHrlé);tlbeya Eﬁlncckm rzempsyblndmanaceqedﬂohmj pteurrsorh aicetiti¢ O ru@edrinic

%8 ecific i bo
oL S R PRSP 0855 DG, o
as RA624; maicmmd fqr dxdﬂlpE)hunﬁﬁéﬁlyﬂ)ﬁﬁﬁac(:m&%?nt tﬂ'dttebld»okw thereetivity of
enzyfne{%lgebrt %ahn‘g aekc):re(t)arsrest hnl%g r‘{g &) H}& D1t tE St :Innl?éidé\%rrlt?-amyloid
theragmit set:mdme sxotwlngldmae fsumatmtatmﬂagenaﬂm mmd‘yreh ovith dhenmn gersion of
APPV@ a%ylro%db%?aeg tﬁé CPHP%IOP é)rt]r%nl{ﬂﬁ ggagon t eur fgl%ngfr) gtarrr? ess gega—sﬁe
amyl'ﬂdl-lseqmmohpl@temamleailmg dnEymﬁ,l Eatez&drefasar (Bhé:Ep) rzmthgomsto rBAﬁEl

b ners. The " naol ogy,.
st el EASPS, PRSP oo Rp, Yoo Brcilt e
antagdﬁl@u;, %686141442 EIR&EN-Q].QQ&)igdnES pﬁEﬁY—EdedmatgoraitI esmgepregant;

i JEENTRL TR PR’ SRR, R o P Lo S
(DESMLTB’bndezalp&dxt (OEPAKQIE ™} h gatnpansini @ ERONINR (r'bfhe)ldone

ker that i rt to .all Rg. bet
auspRBaL B St PIRANE e (SEBBRIGRLS: "Fiod e
and VL domains of one fragment are forced to pair with
the conplenmentary VL and Ykl domai ns of anot her
fragnment, thereby formng two antigen-binding sites.
Anot her strategy for nmaking bispecific antibody
fragnents by the use of single-chain Fv (st) di mers
has al so been reported See Gruber et aI J. I mmunol,

A= NS I A PN AN o e
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anti body. Am no acid sequence variants of the antibody
are prepared by introduci ng appropriate nucl eoti de

web@ngesed nt o the anti body nucleic acid, or byPEEpPSi00€015577

synthesis. Such nodifications include, for exanple,

del etions from and/or insertions into and/or
(MEBLABH Yt rladestendl | lowsgingl udssg virt Biatin t (4s. aiMBeCati rductase or
mmv%é?&eﬁ? nﬁﬁﬁun?&lg%d?iﬁ?rg n&g% gﬁﬁoxégﬁfl %L%?Jl%g ﬁﬂ%llgﬂ\nE gglpl%aétocopherol),
fish git pij alghadipoictaeidf ¢arm¢necmn@mpw_3mkg0 skieack delagititea ereplosl hisplates;
csucgO She Wi ey RERA SR b 6o BSleffo f WAL ARK RG]y difles ((RRIS)
suchprsoweiive hupfofinhsorf tinlobity, rderohiba/IOKXRY nprote ALEYER),

{
celeé%;ubqe%em Iﬂjfk(l?)g lghaﬁ)?&?{ ﬁﬂ(gg P}’l]gﬂraegiﬁ dll,?gg ?Ellrﬁéle Iﬁligfvﬂe%fl such
as foﬂ&u@(fdmacblmcﬁﬁ Bhatvitamin G rvéghming @delfmlm (HB@H‘GSETM) GABA(B)
a [ al |l ed in Si
rece dggécag ed %‘)1/&@ nagl ngﬁgfnﬁangN 7?? QQT%}E&I\ZESH@ C-1073
(MH’ZE?RI&METM FKPG% 8@iycuntiesr @NOa2306BPd yasagilineg mgsidatesf valproate;
r i

sRsPAGARKALBR IRy 1R MELH Rl (W iflerter GRS Gt iR
protepufic r efa emyheﬂg aghtv@hlayl @m@p@eéra@mnﬁo cyfetiogic (axe@t (see definition
abovR); CLrRhBtk% R@Jugnag%ﬁt efiRd 359&3 lhﬁoguﬁ?;efs g (definition

|nteract|o e am no acli
abovg{THG-adphia dnhilptost PMAR DY émswtagwﬁg of mﬁb@dymfaucostermd purine

hypﬁgﬁﬁlhéaéﬁvgtyvet(ggtm @gpgtitutions then are refined by
i ntroducing further or other variants at, or for, the

Si P@ermy,sws%&m{duﬁdd@ameﬁhya,chmeét&agehﬁu&tdr @subiPhis galantamine
i ntroduci ng. an am_no aci d se%uence variation is

(REMINNYePl rhirtisgning M NPL itsfudingerivasigming frapylemiad pahgand
donepédil PRICEETI®) eésgwmg wiR@d the XaD Rk @em&rﬁm&@ alidzBodeR@:; or a N-

f or manc nmut ati on at ven Si

met@féﬁﬁ&ﬂﬁt@teéﬁwﬁ%?@awgmtéfgéw mRYHG @?M@%QA% gspecially
whefle @D of QEhRALOTH nicBgaRednd t he expressed anti body

variants are screened for the desired activity. Am no

ac ITﬁe s&qnﬂa medacammle fitay dn admnnﬂtan@tbwammofuuahﬂdpomre and/or later
exporsuergs % t%e C?)D%go ES,]; Slillge é:org Onrll dn zgfrmlgistratloxr]] ngJtrdgsdI:ogfsrl)(@umFtratlon
using e;spanialesfprrméatmt loras snlglﬂ‘ epshamaeerweall fweulamcmn sandf consecutive

l e .or. le a si.d f

admltn S gaon n 1 elltnesf eorrr#e}? O\ﬁtéerc%ﬂﬁ gfefegﬁal)é hhe? | bonée peH ?%lle Dot (or all)
actlvNag@tsmnnalanmsm exanytheir Bislogiod activiidse ant i body fused to

a cytotoxic polypeptide. Oxher insertional variants of

t hésidpironedpimtieBen ofeniibadies dethe Hibjertfbe pisenbappheatise  or

& RES Wi st Mfed B BY YerRlth by © REM RimiR £ nucl

Co_n poII; ype p%gs’t B 'ncr easgée i éi'%gr gm han%cl ftra gnofnutc ﬁlc
acid gieoflipg thy afltMér ﬁeqncqwm@eéby thalexmmswn gdmmistening an Ffeefive
amoﬁﬁ"bocf{ahtaﬁ'tﬁﬂ an E’l’é’%rfo?@;tamp-léhW@O@gﬂg@.\ﬁ)ﬁsh@@xﬁrﬁtld fRgt one

am no aC|8reS| due 1nthe anti nol ecul e repl aced
concprpingjthefuse efrgene tgiaply . geivete iteatlulef anjibediesest i nt er est

for substitutjonal nutagenesis of antibody anti bodies

i ndhefearet e MalPhRnyRiches Y eettingghomsleiqrgid (pptiogpliyeiontaingthy a

vectdH] ﬁto&h@@xb%@ﬂ%tc@ﬂ@ bAtiRthnd COMSE MR YA Mo RUPSY tHeWublSi0 Scidise
shown in under the heading of "preferred

injected dueqtly ditp Hﬁssubleqtaf“%]é’ﬁt the Bt Whetr @mﬂbp@sﬁ rqquiref. gor ex

vivo E%Eh@xﬂ&ﬁ thésuBjeBts QLA re%t/éd‘/ ik Yuciéib 8Ad mﬁtﬁoﬁ%ﬁﬁt@ ekl
es, denoninated "exenplary substitutions” in

1801atF8 B¢ apd thg mogifiel gelisiqes adginigtepd dhawbisw dithendepdlander t o
exanl¥, BRapalalkdGlif ous TRbRGed tﬂﬁtm%ﬁ&eé i B @ut?éc@&&@ LS.

screened. Tabl e Substantial nodifications in

U.S. Batgntdips 9288 prct 1.2%35183). Ehiwe asma vasistnyof sackniaies avaseble frsd
by selecting substitutiongsthat differ significantly
in their effect on maintaining (a) the structure of
t he pol ypepti de backbone in the area of the
substitution, for exanple, as a sheet or helica
confornatlon (b) the char ge or hydrophob|C|ty of the

o - o o, " o, e 1T r a1
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conmon si de-chain properties: (1) hydrophobic:
Nor | euci ne, Met, Ala, Val, Leu, He; (2) neutral

whyasopdssd i c: Cys, Ser, Thr, Asn, A n; (3) aciPCTDUSASEI15577

G u; (4) basic: H's, Lys, Arg, (5) reS|duesthat

[ an uence chain orientation: : aromati c:
introfpging ngleic apids intqable %@e?b%‘??@élu%‘ﬁéx q’qpa't ngrgopwhether the

nucl&8hail Is tRYFERATHD gulﬂxr&?&hﬂn vafo, @f‘ﬁ vab it 1RE S&1sGF B $RShdbe"
anot her cl ass. stei ne residue not involved in

host A pshpignesi Swgab!ﬂrfér ﬁb? eaefer ebrickicastd iR rimalian eglls by
incltle IR VIBYE 1PBscTeR dchrbs &angﬁﬁ@i@wﬂm \BEIt Fisio B TR - d&)Qran the

i mprove the OX|dat|ve sta of the m)lecuean

calcwrexhewbata pEripHion pedwd] Gihk Arf@mneswéffds\@wr fog giswing gedivery
of tRQBH(S$) rfBYirRe added to the antibody to inprove its
stability (particularly where the antibody is an

antthb th-ysnﬁj? pi@reRed irswhudlBicabid idndféragmighes inofude transfection
icula bstitutional variant

par preferre e, of
with g e tthel Pepo T . HATEE ST iy A B oy Bgiebnd
hpldqeseddygen@(fus@up@rde dr 1Pt in&Rayd trdnefsesfahd géne hdae)OTMA DOPE

S ar| a sel ect ed urther eve t
SRR R IR R e A R A A e e
sourtdWRitlpAr @Bﬁt tign falré@ﬁsdye ﬂcafg@mem Is@dh ok hleynuab@ Pedif Bk @ ckll Mrface

nveni ent }/lva ener such substi tu [ ona‘}vH
menp SRS B o e el e o FesrP e BB A Y e
lipoBireefrk ympls@aaepmtenhylm bivakd zﬁ&ﬂl@uﬂf&g in@fbgank ﬁ@teﬁrﬁas@ama@ad]mth

it d t bl
et S5 e LT BB B RES3 SRS e
fragganemateadro@rcefomh Spticalae ckli thpea ambndmaﬂoeplbteﬁaﬂm Oidlefgoom

ament ou artl les a nstothe ne 111
gD CIETES DACIRTBA T R e Bioh S fece
intrapdiBulye haif- Bﬂel ayetéchm;uwﬁ teeemmrenetdim eﬁdcﬁoemeds deadribed) €brr

bi oI 0 a t ere
examopl P’ose l IJIC’I }Sl :,[ (;éé%mt %62%&%%#@ %%72 (l‘lg} gxgr e? 57 I}}'roc }\Jatl
AcahypeU§ART: ablos4i e ¢lio80). $ot esictvof thewdirdnily ahmvmngenahmﬂmngemd

in agen n nt.i f

s IR DU APSHTL PR RS B el
93/2861grend the asferencet cxteamlharcgen bi nding. Alternatively, or in

additionally, it may be beneficial to analyze a

cr yBt al Predugtion pAwibodies ant i gen- anti body conplex to

[ dent [ f% contact points between the antibody and

O

antlingRthods and agtisles a%maquéagru&%féheameﬁewéwnwnr#@rably use, or

mcofpefalted BEMtBER) tRABHAS & L5-cE1PdurBsifdrkdr Uésb&[hll? GROMEH Ygs k@
he techni ques el aborated herein such_vari ants

CD28r ECREHRF iR 100 frE gﬁ%ﬁéwg é‘fChxi‘a‘F‘-’fOélﬁf svﬂl ke degmsived e’ t o
b nd ti bodi th.
S OB Por? R RO BB grodiion ik soeedvsabodiay,

may be, glaaotubld forat offthe hirker ofl epﬁh&pﬂi&ﬁbf Anmnheg the Vi@@redépitope.

At Bt e lortsp e e marlet iyt SBdutrearueiige

generaﬂet; bigesn te) atibdties0 Mehed formid bEh€ BIcbiD iyt e akeraisetil fes

h i bod d/
T E S
t |.at f d
I e SR

usedan acamkimammfthetﬁnﬁemamtemlltydr ate noiety to the side
chai n of an asparagi ne residue. The tripeptide
sefflienc @slyelspd raigiodies X- seri ne and
Earagl ne- X-t hreoni ne, where X is any amno acid
alyeloppl @mbﬁ@es ase Breferbly taisedimianimsts by sppliénie sboyteneous (sc)
o mﬁé%ﬁ%?éﬁlﬁ A R B G T
these tri pept| de sequencegsin a pol ypeptide creates a
potential glycosylation site. OIlinked glycosylation
refers to the attachnent of one of the sugars
N-aceyl gal act osam ne, gal actose, or xylose to a
hydroxyam no aC| d rmst cormonly serl ne or. threom ne,
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altering the am no acid sequence such that it contains
one or nore of the above-described tripeptide
weewernses (for N-|inked glycosylation sites).Pdnes2006/015577
alteration may al so be nade by the addition of, or
substitution by, one or nore serine or threonine
conjpgats theiesleven antigen Lerpieigindhasfs ipmunegenisiimie spesies toddy (f or
lmmﬁhlkédnb £ k¥ APt afin! fkn alWH%B enokviig tt@%glmw or
onpf I'Sés "an Fc region, the carbohydrate attached
soybpﬁetrmm inhalitopwsing 2 fupeflong gy d@mﬁﬁp&ageah farpemnds with a
male'mfd%e%z%@ Elhﬂ)lé\%gﬁlﬁﬁl@e §srtJr l('&h#ﬁrgﬁlotnnﬂbuéh%kténé KGERE), N-

to an Fc region the antibody are descri bed

hydrpxyswgirpgide Atb@pgh\b&wsreg@%) slpgraldebgdeasuccipjegghysiride, SOSde or
R'NEESR U efOR 4930 A frerBhe ANSY OMBpHakko Kogyo Co., Ltd)

concerning a CD20 anti body conp03|t|on Antlbodles

Wi tAhiBalPhs ﬂﬁ&m@duﬁaﬁs@wiaghg&q&amnegen(c@oﬁj ds, biiiefitRives
car.bohydrate attached to an Fc region of the antlbody

by compiningtest 90 48 of h&Piohe Mtemgonw@éﬁ{f%%hbéi OIdRICq| . and
respddBvETR i 3 Wdumd, o@@%uﬁ%onlél%@]@bnt&hd mﬁ@ﬁxﬁé&ﬂé’ Eh&ion t h

at | east one gal act ose reS|due in the o osacchari
intradermaly, é‘d“‘tl%Pl%lﬂteP:con‘eIQP‘Bh a5y thegainply %‘&Wegwh rlféaw/ﬂ@&w
originfl a\ﬁml?t/ of ?Qﬂlﬁe orpo%hﬁ%a@tn Bbund® @Qmﬁkté QdjuV¥RPB/ 88fsheous

S, ) concer
mJef%lﬂ? PSRRI 1@% s hevar foe]r4éj&y%lé‘ieb@ﬁ %‘F‘&’F‘ ére&il%da?eﬁﬂa SEE™the
assafed fbﬁ@h@@ﬂgtdf& I 8@fmalsNdChsted afil %eﬁﬁér%fatﬂaﬁ% re&s@slly Nfe animal
se ce variants of the aptibo
is bOﬁF%fEmﬂé fhe Bﬁ}“ﬂéﬁ%{? hersme AOeER: RB RO RPN aﬁhf?%eélt Byofein and/or
through@Skffdreit BRESlinknp] reddent. [Mohjugdtes Adicah bdfnhdedn fedombinant cell
1|solat|o from ﬁ natural source (in. the cas& of b
cultyre S RPN USRS P PG e R S a%eé‘ffscf“%*b?i&éﬂ%?& © PPy pcs)to gyhance
the ipf@p@redpdnedd by ol i gonucl eoti de- nedi ated (or
site-directed) nutagenesis, PCR nutagenesis, and
casset t damtlagd neiiogieof an earlier prepared variant or
a non-variant version of the antibody.It may be
deSManapipeal pefibadigs 4r¢ obthiaedfier b peigplayon phwbstangialy baprgapaons
antﬂ{o@ﬁpefgt the %ﬂlé&?&rﬁﬁo&éﬁ%fr@ﬂﬁng the op u%oﬁ‘%eg&n&&m 1Mt bind
ant 1'gen- dependent cel I ated tOtOXICIty ( ADCCO)
the saimel pIIOPE BiPpPtdoraessitie praisnis hat ayse éliféﬁé’l repdugtiqneibiie ragnoglgeal
antitday,| Q&%an@geiexﬁﬁybé?ﬁg ERhEN %ﬁ’nd%mbﬁﬂti O 'tﬁb&n&ﬂﬁeror

nore am no acid substitutions in an Fc regl on of an

"mopgelonploinglicatss the skryactearf @ Arittiodensnoppeirgrimiisnef disprete or
polyEl¥sdl @hebedice€si due(s) nay be introduced in the Fc
region, thereby allow ng interchain disulfide bond

f oIFeBdxaPle] the fnbh&ldn@]ginﬁbbdle-gh‘@y Ibe HREE Hegl the RBEUBAEMethod

t hus n ed ave rov d internaljzation .
first g %Wﬁiw%%ﬁaﬁw‘ffﬁf&%‘% (Bl RppembrieTate &Y egopkinpt
DNAinkthbdxqUaB) Radit N9 dys, sigpendent cel l ul ar cytotoxicity

(ADCC). See Caron et ah, J. Exp Med. 176:1191-1195

( 1993} hgalndloﬁih maﬂmd aBnouse binothur @pproprébls AL in2 P 2Rch 5292) .

nodi
harnfi SR Sk 2 Bl g o Rl oG e A oo Bt it P i
capable of prothicirigeansbadies daseill dpedfidatly AIWtht(f the proﬁbuﬁaﬂd: &
) R 53:.2560- 2565 (1993 ternati.vel
i a o R g TR B et B patiried G el esssodhen
are fasad wﬁthynytehﬁfaems iy e sﬁmb&rfmldg Eg@ﬂpduemm’liol}ley@leﬁe glnebl, to

on
form {50t G (S M by o s s 94 BP0 103
(Aaﬂ&ﬁ@?kbgs9aﬂllbodles wi th inmproved ADCC function in
the presence of human effector cells, where the
anti bodi es conprise am no acid substitutions in the Fc
region thereof. Preferably, the antibody with inproved
ADCC conprises substitutiags at positions 298, 333,
and/ or 334 of the Fc region. Preferably the altered Fc
region is a human Igd@ Fc region conprising or
consi sting of substitutions at one, two or three of
these p03|t|ons Amtlbodles mnth altered Clq b|nd|ng

o oy .. PN
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receptor binding epitope into the antibody (especially
an anti body fragnent) as described in US Patent

w@zmm@@?, for exanple. As used herein, the tBCTUS2006/015577

"sal vage receptor binding epitope" refers to an
epltoEe of the Fc region of an ;qu%G nmol ecul e (e'%@;’ )
| g@he hybjidoma pejlsthus grepprgdsary seerlett 2 $ravasip 8 igiablesufigp medium

that bl@féfa%ﬁlsdoﬂﬁmﬁ Bfe drindté ¥BsaResihAibir hk bR WAl of HRiVa0E the
[ ecul e. Antibodies with substitutions in an Fc

unfuﬁﬁélgpvé@nt%l neelear calitd Foherealseif ths origptahayatams qelislagh e gpzyme
hyp(g(%?tﬁlﬁé g?a‘Elm'e Bh%@g?&*{b%%@ fransfdFAse ?FI@PRT— o) I-[Pljéﬂgthg eQf8Gmedium for

antib thrée or nore (preferably four)

the hybridama typicabnwilkjseludsi hygpregthire: wanepteaingslghyaidine ARt ed
medﬁ)% WRa! ﬁb%ceé&%g%ggg@w H‘&PR’IM&Jfllcﬁﬁt &lis.ah) . V.

Phar maceuti cal Fornul afi ons Therapeutic fornul ations

of Héi&reﬂﬁﬁyeml BBs 446 @dsd that HG:E SFFRRAGE sipoh stabis hrgm&@nt
i nven |on g aredfor stqrage hy m xi ng

prodyefiop b efiiby teaégtrbpexarp@éw%ceat P @vsww a

medREE Jub @ HAD @le e Wnidnd kileYe, pReiRl al3bRn@ aEII Tifk Sre murine
exci pients or stahiljzers %em g/ln s Phar maceuti cal

mye’@&taé‘ﬂﬁseé‘lc 8t thogsdicpyerirom G PE-1hmaysp tumaggs ggdable
frond tB¢ SAIR InstiiREtdIlDi#AbButoe Uaub@*smpmg@ ICaRRHEOUSA Sl PRS-

eGSR SR S RIEBLATLE L Bt BLEOLLL IS

MarfIGRICESH. I Htmh@NBy&6id S)ethuséRdndnieletthg/eldufafcell Enes kb haw

osphate, citrate, .and ot her. or i ¢ agjds;
beerfZRs BT s e i heliot af s e oo SmaesRoRier: -
133: P08 S EIB4R Brddesr 4r 3L} cMo@szoeaztAadB&ay | Petb digedi dnyt colngyk and

Applgcélﬁ%’ghfli’ g#rﬁ% %Reg]é algertg k8‘??r§%7§;1: g?l;de phenol

bu@(\iturg eﬁ%ﬂgﬁ{ lwh?ch%ggr?(ionﬁt% 1lﬁyare gl%W? %ﬁ% %’ssaygg Co'r Brﬁ)duc 1on %ﬂ“

parabén or CI
mon@rvl(pi@hmmhmhq:s dmdedrngamestbé aqtlgbmvl?rcfeﬂablcmabmdmg ghetifiCitess

mongﬁé}ﬁl Q’R 88&1?%8%[@?& lg)gﬁg%?ogr,%l £RER 'ﬂf:tgr%’ﬁnﬁd%% Q%%lugdcj}'tecic‘plft%pon or

serum a
by adevtaplbmdhng; aspol, uvh msraslmmma@amjt §R1Ah911 epyymeolinkddne;

lmﬁﬂgagﬁﬁﬁggiﬁﬁﬁﬁ 25 gl yci ne, glutam ne, asparagi ne,

rgini or |ysine; nonosacchari des,

di 99€6R&hE Qi%%lty 8Nde Hlbﬁ&fongl%m @ﬁlﬁtf&%xérﬁ‘;ﬁé 6 uQGmined by
thesggtc ose, nmannose, dextri ns,; hel at i ng$ agent s such

Ipsianalysis Qé?’%‘“%@halaé"l%lu@r’%él 1REA# €1830)- t r ehal ose

b|t counter-i.ons such
er ‘&?Hﬁ%&@s fré.l%ng%&b%t BrPee EMstiss 2 g’f fie%rﬁé mw%my,
affinfip Qmﬂ/@ﬂicﬁvﬁ}k,l tHeatdnadihsy iskabcl@fd Ey\EEN(n@ 1) Ltidalp bR €Snti M)

srovsihy R PEPRIh GRS aoplo g AaTh iR Prii0 & Eipgace, bp.5o-

103 (AthdenfitiPlebsc 838690 sdﬁwduhas niedialf6pthid pfpbdeliGDSR, for example,

pMERL R (g e, I aftuie, S8 havichen sl T o e ‘bt

ascit@luyiee ibat i at pH 5 0 that has a m ni rum shelf life
of two years storage at 2-8C. Anot her anti-CD20
f o Theimatdctmalaitibalies sesdteddyrthe subelsnds Gregsuitdbly separatedifrbmithe

mch or,i de mL sodi um.ci t.rate

cutenfs R TciR gl e o CBive ot B Mg SOt aifialiog o
procddares kughes,tfbromxample] fiotin A-§ephhviokd, Hﬁlﬂoﬁyﬁpﬂﬁt& alirbmsgraphy, gel
ted f r. sub ut angrous admi ni stration are descri bed

ad
elecmﬁﬁl lﬁz’ata RIS ©F EBACHARYa et al). Such
G titute iLth.a
SUI ta JTn'c&gﬁi% {I:Ilg %W?C%Onapﬁlﬁb?r? éé 1S li%ﬁ([lﬁl l%)gﬁﬁ%deaﬁl Baqt%FI\l(l)glﬁé Iésrl]lilﬁ
convertionglgprawadirést(ag.obly ﬁmg’nligaﬂtuclmtld@toﬁ@e thatkne cdpgtle p&lgnding
subcut aneously to the mammal to be treated herein.
Crystalized forms of the antibody or antibody are al so
contenpl ated. See, for exanple, US 2002/0 1367 19A
(Shenoy et al). The fornulation herein may also
contain nore than one active conpound as necessary for
the partl cuI ar | ndi cat i on be| ng treat ed preferabl y

-
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dosages. The active ingredients may al so be entrapped
in mcrocapsul es prepared, for exanple, by
W@ omeat6362 i on techni ques or by interfacial PCT/US2006/015577
pol yneri zati on, for exanple, hydroxynethylcellulose or
gel ati n-m crocapsul es and pol met hyl met hacyl at e)
Spe%ﬁ%ﬁb@aqsgqﬂea@dmgé@qﬁ@w and|light L‘%ﬁnmﬂ ising antibgdigs). The
hybﬂ&’dnﬁa‘é@ﬁ%eﬁz)é%g £ PRtk @ St RIE DNA. p@ﬁ&%ﬁ;at aa hQ lﬂﬂfmay be

mcr OSp eres, mcr oenul si ons, nano- art
PlachiRERE PR BRI QSECtars, Whickere thsa #amsf.qc@ﬂsnto Best hells emﬂnras Gued cells,

simidh €09 ic81f OBide mmagﬂboaq am@ anéro au&a Eafs ¢ %eﬁ‘&es
16th edition, éé ustalne -releas

othepyigpRIPSHCP an@umipbb‘@l WP@B‘&W tame‘F vaBess efaemnotiesal @ﬁtlbodws
in tRUELALAGHHEL BARE HRRRGHRIL BRRchAGhAABFEELPRIVIERRL & DNa

matrj ces of soli1d hydrophobi c polyners containing
encodite; thramibodytinduslepkes e Grre Qiniarie Iignmlo$: 2@61&@3@9%) and
Pliickiblih, WnRBnolRMDs., 130!188.189f1989)CT 0capsul es. Exanpl es of
sustai ned-rel ease matri ces |nclude pol yesters,

hy di @ geiher dnitRbin@xe Bt dies or antibody fragments can be isolated from
ethyI nmet hacryl ate

dr.ox
a““‘%gv §§%F ﬂéﬁaa? RS9 HS%th?/tealelequa%%esweém MgEafferyy et al.,
Natide, BA859.934, (199POCKERES e, Mol 20626-628 (189 B Warks ez al.,

on- degradable et hyl ene-vi nyl
7. v Bty 4522@35;5%3@ eiereabe g isqletien of repieined hinay antibodies,
respampay ymag Phispd GiBragiss. tslmasehﬁé%Rﬁm«.lhEEB@F &etsmbe &ﬁé}irs‘dﬁké&ld& high

ey R e PR poehbute ot s B echotgy
10: 7@9}1735 (n)gs(z))), as’swhyaircemmuﬁonﬂhﬁe@ﬁh dnd Alvtvb%&thbﬁxﬁ@orms @Q&lategy
ﬁmc rain, %Erl Aﬁ%? nt|a na%ggg di srupte

aryerds M ?rﬁfépli%? &B‘?ﬁ aprhguse ¢ g r/%CldSaﬁ@nt% 2%?5-2266
(1994p1 Mhdsthedaitehnipns neagsbld ﬂﬁnﬁﬂeﬁ&ﬂb&dﬁtidnbﬂ rsHAE184al antibody

t t t be f lated with
o Rt RO Reions Bt SQE?O?sesul“h as
p r 948hH Zdlgz)qnay% %%ieldsﬁgegag\pﬁ lgy S8 %tv‘mzng t%ehc%{lwg SgpHency | for

brain arri er, tarr ra eu
humgrnbeayyo kidlaght Fﬂ!?@ﬂ Cimﬁttimtldonhymdmrpmce efjthé heyos ogoes mudmckequences
(U.SOPRTPNG S48 1Rl56Y 'M&EQ&L elals C?'H%' RERead % Ebls%,r%fééses‘f?%%ﬁ?m

carriers acfoss arrier
by coyelehiéy jalsing tp felimoendghetulin a@ilmewoha dAlor phreofrhegaing

' ' of this series.
S“”%ﬁé???gﬁ%f Brgg%gﬁiﬁﬁ%kﬁgﬁécules i ncl udi ng but not
| i migieghytseon &bhﬁﬁmfl@gtkgb\bhﬁ‘ﬁél?ﬁeptﬂe)é %&%ﬁ%ﬁﬁéd‘ lel e consﬁant

di acyl phospholi pids, diac cerols, cholestero

dom@’ﬁse?f 31 grlibosiy, o Gy #rg sehsBEed le‘)%ré q \ﬁgalﬁ@ﬁcgfnmﬁgﬁpm antigen-
comlfiixiﬂg Qfedf Eloﬁhtﬂf)&y'iﬁ%regfe ajeﬁm’{]e@ic ‘Bﬁiﬁl@&%ﬁﬂ&%omﬁ%g dn@ Qfﬁ gleX

hi .opal yners be used. These include but are
combinipg il@élai’%g Sﬁ%‘% 9*(‘%@05%3@3% e aa@hmnﬁmﬁawblg@g@m havmg
speciibiBUIEANdifereadBAEsh. Whi ch bind and link to human
al bunen, am nodextran, and . casein. Preferably such
cann)eerhau@dapmha@ﬁlate bi oconpati bility and
phar macoki netics for use as a delivery system see,
f oMethrdaipt lsymapBingabehtmbioantibodidsthatd deen Avotitdrin gsanpl e

f y increase.the perpeability of .the
Preteoy i A WSt PRne B R A o i ise daeed Bl om
a souilde ¢hat 'rsalns-hmmm These em—bﬂimmﬁandﬁﬁ &4d ekithes aR fePidfdrt Yo as
Sope ex | es of such

" . [ cel ls. t.he brain, :
mp ‘g‘ﬂﬁ%&g% é@‘ﬁhnaé %I‘C"% B35 éf"m(ﬂRTm@PO“oXaf?éﬁl‘* Pgin4, L5, 1,
Hum&izaBon ES L Bﬁﬁntaﬁyi pﬁfo?m?dﬂ)lloﬁiﬁg tHdmdaaidemtwilNer and co- workers

2 nal_l bl ood ain barrijer
GoneZ e N S o Pt Rclp ot e BB T S0y

in vivo adn1n|strat|on nust be sterile. This is
readi |y acconplished by fgdtration through sterile
filtration nenbranes. VI. Articles of Manufacture In
anot her enbodi ment of the invention, an article of
manuf acture containing materials useful for the
treatnent of AD or denentla descrlbed above |s

-~ . 1 o g, o o Y 4 o
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associated with the container. Suitable containers

i nclude, for exanple, bottles, vials, syringes, etc.
wab®egoisseai ners may be forned froma variety oPCT/US2006/015577

mat eri al s such as glass or plastic. The contai ner

hol ds or contains a conposition that is effective for
Verhqepant 4t fly Seigecesrd3f0lo34d paS d PE8)ahvsubetfutipghapy vasiableirggion

sequef&S it tm&tres@&%ng%@!m&% of Q@urﬁmh%cra@r Aewdlbg Alch
i ntravenous sol uti1 on or a vial havi %%l, opper

"hurpiniged eﬁ@b@dlwreacwismwﬁdees (ASekatemb Norfe 5é7> wigrein east
subs%ﬁalﬂ%éswean 3R et hiindnPBri SATRAS] #0 Beénssusé&ﬁue@rﬁyl thody.

bel or package insert indicates that
COH%P@%@ sequsAce 503 Bep-uspantspeeies| HgPradicd hulaérﬁ%thanﬁquws are

typictRInESin SUbBEsI iR Ihich 8RS KypEWidolt 8 Q6 iekilifes QM 9&5‘19@/ some
regardi ng dosing amounts "and intervals of antibody and

FR rgsigues prespbstiuing by a¢sidyesplirerny prpdqgousttiias igrpdeat @ﬂb@dws
nanufacture may further co rlse a second gontalner,
confpeickicRpt Qﬂﬁﬁfm‘%@é demeing: poth g&@@ﬂ? heave tePe tist dn making

the tunfabREd arﬁlﬁgdiesﬁ§ ¥@ﬁﬁﬁmf ; ﬂ&% aﬁtimfz: anédeaicits. OAcdoﬁju%ItF |tl:mso—called

" A ospnat e- pu er salln erssoumn

besg.ﬁa ‘Bgé’iadr‘(lig SFAUHICE P taﬁvmﬁﬁlé dgppin @ é@m FROFY & SEieEreay

agaihsd Iiﬁehsﬁﬁrelhﬁﬁbu&f&m&kﬁlBﬁmiﬁbﬁﬁbl@ﬂ&nﬂﬁ&iqﬁﬁbkﬁ The aﬁm@h sequence
Conmmer Ci andp

0i i nclu he
that f5 pfqsgit fo ¢ i"? ﬁ‘f nt if ﬁf”t‘ é‘iﬁgpt""ﬂ@é’& fynan g %’9‘5‘ f?\%%“s,(FR) for
the mam&aidnmdyt(lsﬁnsaeﬁ ki, dl Buinolmas uH29d (1993); itafoﬁnmetfau r lm@v

Biolc gga %(5 13? ifg% A gr? lﬂ% as;s%zte)é%;t\{mcfu n Ifr%l]?lé\g(lfrﬁéﬁosl’lﬂégl/e from the
condetitb BeRjiene® 611l Hindag amnﬁ)tﬁreusﬁa RARuRNsdbE®ap bﬂght bteleﬂ@mmh

C ent e e 0 canment
v gty e e PR R e SRR ROV ¢ s
antlld:@liea (CBtenér al. herot. anAdxanSca reSA, BO: 43512992y Pastatdnel., J.

Limting Exanples. The discl osures of
ImmgW# 2?#%%?8@@3 Pn the specification are expressly

o Ok PR B DR PE AN yfn AT, for

the anfibeh-amd déecfeeordile biglogicalareurtiss.t Fo zehiEB2Gisaotl, odylingto a
preférjfgdsin%%%@n%glrz%'ﬂéllﬁgﬁggssagé %rglgaé%{]u ?/asﬁqél%as dg?hﬁys%r onﬁ%}eﬁtal
Sequ@sT@[dS{aADRDAnQ?pﬁua@unanl@%p(h@nﬁ uging thiree-di@enstringlahodels of the
pare%aﬁ%‘%%ﬁfnﬁni%& %ﬂ%ﬁ@k rr'?ll;ree3 dlql ﬁsqgh%ﬁrmrﬁlﬁlg Bﬂulﬁfmédlaﬁ are

G oup er the auspi ces
combeplyavsiiehle apd arpiEaaitiay t@ﬁl@sererhﬂhdm inQbe &t Cexnppées RIOZAMSAreoN
avaléb%hl?alkt) gﬁ%tFaZea%gglfsg robmy{ QJﬁ xﬁé&gal%gl%‘oﬁf}a%ﬁﬁa} Bibhures of
seleqied @n%@@mv@oglrgbldsl saqitemem ﬁ’éE?CU@ﬂ ofchene displats pemits Spaly s
of th@fl@gﬁl 4&@@@1@ reglgﬁes %ﬁ%n@tﬁrﬁ% M@%aﬁ‘cﬁ&lﬂ@m%o%@bﬂlﬂ the

range of ubj ects are preferab
sequs;tl%nld%rﬂ@ﬁ %ﬁly@apfereﬁél&is that inByesicg the ability of the candldate
imm G AN HiRERLAHARE 1l mﬁ Wiy L B ﬁe)mdtl& aﬂ;?s fefted aﬁm&mﬁled
prior to therapy wth ¢H20" ant dy. Moreover,
fromsthe restptest and imphbseaucacksga drabthe desirad mﬁnhddyaabaia@tewwai@m ¥Sy
I t
o Y U QSRR i ET A R il regfon
residqugy arg ddrfadmimi most subistertiadly inyolyedin; ln@emlw@mugen pinding
ng/ ni L sodium chloride, 0.7 ng/nL pol ysorbate 80, 7.35
ng/l sdBygnrethodigs e dehydrate, and Sterile Water for
In ectlon Alternatively a fqornul ation

%a(tﬁvmodwaﬂﬁﬁm bpgEAn Aol o DeiEARcaRlgd. For cxample,
it is Jwrp&hlmedo potuck dnshenis afhls (. £ Bic®dhat me:alﬁdbreSﬁpdaou rse

of . treatnment will| consist of a dose of 1 i nt ravenous
immpnigatioprss groduding b} rersHeT Stherer 2uihodistn t@rabwy%o 1 and
15. Subjects will receive sgcetam nophen ( 1 g) and

di phenhydram ne HO (50 ng) by nouth 30-60 m nutes
prior to the start of each infusion. Subsequent
courses of treatnment will be adm nistered starting at
Week 24 (Day 169) VEek 48 (Day 337) and VEek 72 (Day

N\ o o o o a1 S o
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with the disease, slow the |l oss of daily living
skills, reduce autoantibody or BRA | evel s, and/or
Wo edag 369 rcul ating CD20 positive B-cells. ForPERHSNE)15577
adm ni stration of the CD20 anti body may result in the
MMSE score renai ning the same or decreasin
endogeyjons snrpanegiobtlingaedugtion: |F9r ersagleait BasAeen deﬁ@?be&tie thed
hom&%@bds%leb!&h M\@Eanﬁﬁwy%ady%hgin foiRRE R ﬁm @J‘%J ShE R c)h1m§§:°alﬂd

nproved outcome wi 'l bé superi or achi eve
germzxtnteﬁnttwe Y eeRTIEP HLC@HIP@W@*HWE@W @fe?tlii@%mti |a@tﬂ@dmmrq_19n 2
TranSESF AN MPERAL G RENERENAdEHYER ol lenbARE mhiBmice
exanpl e descrl bes therapy of "noderate-severe AD, using
will @@S@m@h%m@dqswf hmmbarélg@rhtsewat antigeibghallenge. Seg@.gyear s
JakoB ks ez‘%lt brazoﬁer atsr 36YE58 96@5:%@9@99 Sk SBvitsbe tuh W,

ch subjects have noderat e- sever e a
362: g@sozr% ( b?%stépggpwﬁn &ralefeealin brnudoopi33 (1993); and US Patent Nos.

5508669, 389 HdRHEs85k@N donmain of NPI. Subjects will have
been on a stable dose of nmemantine for at |east 3

O I8 hati Vi, ymgaat@plammm o?y it GarRnRl ADNBnFd I 552-553
Is formulated for |V adm ni strati on as a

gfne t ech

(199Q)) &34 fegsis} (g @ERdics ymyn gniihgrliss andsaiikady &rgmenissa vir, from

lmmﬂigfglﬂbumaYﬁﬁlé et ®nRh gerde &?erf&émroﬁ QfliAnGkd H@Ho@s According
drate, and Sterile Water for Injectlon pH.6.5).

o thigfoRhpiy PRYLPgY X TP Pt A7 B rFSta oo apmajer o minor
coat bm)mngezxe of Qﬁﬁmyﬂt@;s%ctbrﬁﬁpaﬁge SIRRINIZR6r 13 l—ﬂld\dﬁpﬂa d a8

red The firs rse of treatrrent
ﬁmc%%ﬁngngg Hragmgpis an e s lf%aﬁ ¢ BRremBRgEcle- |%°a‘t§B§t? ﬁlamentous
partiél® torddnkya suee-iasdedmaga GdSpriﬁﬂfé pBhgelg@ydnel s@&t@odsbased on the

o S S5 BBl B o ekl gt

exhlﬂﬂﬁmgﬁlokqbrdphﬁle§t'ﬂmt thef plﬁ@hhmhlfﬂsf dafile ONthe Props@ie ke B cell.

treat nt w| e ad stered starti at
Phacg JRRS Gents b BT At o Ry Tas exie et J9 e
Kev15 GSénd Cﬂi@veﬁﬁ]ﬁ@ﬁtﬁ] J Qviremt Oﬁtnlbfz it hmcswbmb@msaaw 1 $E®3Nf

fte [ {
Seveld FLTE RV etr eentsop e RS iy el loskdh ety Nt
352: 6%1%628|(199é$1sdﬁted1)adﬂvyrsé_mym@ ar(tADla}olbn‘evaﬁﬁbanlﬁeﬁ ;froﬁmmﬁallls i ng
t Ll
oSO Ay Bl et
reperfidle of Vepenésgranatnixdmbutiossh Hulren Horglaah bk esBilrucsdd and antibodies to

. l.ete. | . T .
a dlv%ﬁ&? %Ipag%g & F§ex'135$(1nc ulc‘ilrrrl? E&F argtl\%e%? ggr%ybee%s?)laitegifegsre\%lagﬁﬁ f?llbowAng the
techniqueg dgsorghred baMakkisar alnwi/t Mok Riel. B2haR1-597 (0991), lve Gsiffith exdl.,
b
EMBgng?i 33083883 ISTRNEE U Farcht NO5 35305 %?%eg%@ TR05. on of

teminstrunent’ va d “for’
cogmntnt HfibbHES ) Aol g@t?e?]dt p Vo oBRAYEALAS REYES Batents
denentia. For exanple strunment may exam ne
5.56K@l0apd 63283 Fect s of cognitive performance, including
elenents of attention, orientation, |anguage, nenory,
VI @&osp’é’t’?bgfiyﬁfﬁ”teﬂffy const ruction, praxis, and soci al

%,eractl n. ﬁ% % &1? Sever e | npai r nent

PTG CEPBICS R OB eaped tithe Bodclen vigntibady &eemeiis- o

Tradftlﬁnallg) Qhesﬂﬂﬁﬁﬁmér@é/\ﬁére ashee $1a|pftdé&ﬁkld%sztﬂih%@%n@%t gﬂg&llés' (Y2,
I bo

f
e 5. MEBRPIGEA - Hatarig) Berlonised did BivkioraH o 40 L 9R)

and Hretah b0, Séoui2088 Df1988)5 ERGRvBY, BRESSShiRfts cARRANR produced
robI ens_associated with the di sease, slow

|
dtrec{%hgy t\éle)@éb%w kst qells.| Foy exrynnd ithey agtibqdy drggraeniy 428 &ﬁﬁolﬁ@éyfmm

the aﬁibo@%ak@mﬁhﬁes dRABEEIabb R l#ﬂ@mﬁh\v W JS@Hra%%Qts BaShel | Ve
B- cel Admi ni strati on of the 20 anti b

directhy epqvgred fiony & cgli aps|chemisplly coypled fogrm Bap! hattag@terrw aeer et
w th placebo or, where thgyCD20 anti body is conbi ned
memant i ne, superi or to that achieved with nemanti ne
al one.V\HAT IS CLAIMED IS: 1. A nethod for treating
Al zhei nmer's di sease in a subject conprising
adm n| sterl ng a naked CD20 antibody to the subJ ect in

Y Y T " Al LY
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4. The method of any one of the preceding clains
wherein the subject has m | d-noderate Al zheiner's
waelt®eass69 5. The nmet hod of claim4 further conpeT/BE19g6/015577
adm ni stering a cholinesterase inhibitor to the
subject. 6. The nmethod of claim5 wherein the
al., %W@P@hﬁé’@&ei%@ 16K 92D o Acsading fosmpther apprgpshy Rab Y faaments

can BeQ8stdesd dlfé@tl}ofrorg adcambit Bst céll el OfieP&chrRdifds for the
donepezil . 7. e net hod one of clains 1 to 3

g A SRR T ORI I L A RN

emb&in%@rﬁs? @he ABtibol) Sf BRNid G %gl&é}ﬁinrpv%rafgﬁléﬁtr(@i? 05[@9 WGi ng
adm ni stering an l\l-rretd(:%\‘i D-aspartate (N

931810 o Rntsrt N% 5P Rb3U pddeR Patant h%5€i7ét5ﬁoa‘h%¢ntibp<aﬁ fraggrent
may WRE 64 AideRanlibdd)- 3 2988 ESed hr?Ug@Q@ﬂtS' 22,876 Ror eddiple. Such
met hod of any ohe of the preceding clains wherein the

lineag g jbady frﬁ%en atbg oBespeck @M?%’g@y |l evel . 11. The
met hod @éqm %O Wherein the autoanti body is an
anl(‘f’)ood ’SP6C %%’ oi d, cardiolipin, tubulin, glial
C rot r of i ament r.ot
[ BELLLRE Y BSKE B OLELR:. ASHOLLLATRAL prol sl (),

diffepmoépitopes( IBEMplars dispécifivi antibadiin avaly bind to\evo/diferemiwhitopes of the

) reseni)in, anylai et a- tid
B ool R pAEE BT R s R SRR e au foper
bind @RAGE] difforenti-a¢lhsurfeecharke. altinbibaly, (BRE)B cdurfddeanarker
bmdﬁgwrggna?%%&é’ﬁ’ M eﬁ i's e@faﬂ“gthg{ slgagson ﬁ%&%@?ﬁéé#ﬁe Og’%trl?lué(ocyte
suchgisibTeel raceptammel eanlene. sefD2atCD, ¢r<Fctr¢oeatbrstfb1dgG (FcyR), such as

rorEREhTEGRE (EDIPAN] oMl A0S Gk ATl I o1
mechahigms ectba B catb dBispaviistaniitn dpe ney tlsalbd l_rsednotlbmligerqyuqmox_m agents
to thg B r(]:glll S[thkgégm&;ddleg gggs%sg gﬁtc%ﬁ acé le }kQJ-éiﬁéitﬁ%%ﬁLa%gtag el it

rivastigmne, m ne transda
bindgitha eyetpkic agetna(?rg s@orlmantetrhwfer@-caszpwaa alhztled(rNNDA)cham

et 880 e T e QR g RUEC 2506

lengthpntigedips hoankibodydfretophis tead. Fab' )zmsecqmﬁ@@ltlbOdwsa;ot inic or
muscarini c agoni st, anti-beta-anyloid antibody, anti -
NGMegheds %WEIHRME%&C@&WW& are frphindRe AT Tepdimpdliprrsluction

of fuB #9BHh tiPpadifibhRiekSied D1 Eas@c%d ¥ Edéxﬁ%sstb%to@%o ﬂﬁmﬁ@globuhn heavy
secretases involved int ormation o

chainglight chaim pais gvierfeiha e chaigs e H}ff?renﬁme@awﬁ@s%ﬁlll%n etal,

NatuQBES: 5397-@@'(@8329 Batautdhel ritf a8l BERSneWd Jf Bninfifoglobulin heavy
conversion of APP to anyl oi dbeta or the formati on of

and light,chains,fhesg hdaidgpgs wé%ﬂrwbwp@qca yoterfig midure bt Qdiffprent

antibB8Y Qe EHMsESIUNISN onlyPsrRthEd M EdrRAMIifEcIAE &R Hu&EOHof b the
bet a- secret ase (BACE) antagoni st, BASEl antagoni st,

corregiNRpoculs, A i %Stlaﬂygigm AP eERS ogFRPRY HARSs s Father

cumtRFs85@Hnk iie-produBISESHY a)re @Grt @ﬂﬁilﬂr ?Eoced@&&%ﬁemlddo@e&n WO
93/O§(§SEI\I- 2)_ant agoni st

v % Bt BEWsher e&in E@gﬁ\f’uﬂ@éﬁﬁ 3%&%?%% n reuptake

i nhi_bi sertral odone, val pro
URBEEAIEE f FaR APt SN RO R e esired
bindibfipetifidiaizs @etiboa ahiish esmlinih @WRE) Mgfuddity 1rﬁllhmﬁigﬁibhlﬁh constant

HMGCoA reductase, simvastatin, 1nmmu dul atory ent
domalh Rt G T g FET RS o Ly S aS UGS heo R opgant
domatig I‘c@nhﬁdils@ng dn le@ﬂtphﬂﬂ 6f the hlngeg CHRX4ndTH3 re%i@ﬂxse g ik bRexrred to have

n iinf amTator agent,

est roge
e SIS F‘b%‘wngtsrﬁf?glwﬁ%mfwes by Ht5 rereRror lightphat .
bindih) ppssarft @nat 1606ne of thE FulichN IHNASEREAN fhe i ogmmm heavy
cel.ecoxi b, - naproxen, g|nkg€ bi | oba, PPI-I1Q1

a

chain iR #thdf destragh the irpmunoglopalinglishpghaingats insgriqdptorsenarate
vitam ne E, selenium GABA(B) receptor antagoni st,
SGS742, NC-758, C- 1073, FK962, curcum n, ONO 2506PO,
rasagi |l i ne nesyl ate, val proate, SR57746A, NS 2330,
MPC- 7869, interferon, interferon al pha, proteolytic
bet a arTyI 0| d I [ ght cha| n antl body fragrrent cyt ot oxi C
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previously treated wwth a CD20 anti body. 15. The
met hod of any one of the preceding clains wherein the

w@nitshody i s a chineric, human, or humani zed aPCT/DRIY6/015577

16. The nmethod of any one of the preceding clains
wherein the antibody conprises rituximb. 17. The
expresion gertess. apthgre serrawsfected dtprd suitablg hast oygaeisia; Ahis peovides for
grea@%ibm% éawm{g tﬁéﬁmagmspoafoqs 81% thile% poﬂ;ta@puﬁ@%raggm@;m

any one ein he anti b
emb@,cbmﬁm @h@ \@F@at Iﬁt)%@f 1he@m2®yolym9tldenh@nwﬁ wh@cona'wgﬂtl@m e

rovﬁi‘e e pRLRAGRIIN G i€ HWERe: %?s‘ilﬁé t% B t@%ﬂlgg gé@uén%es for two or

adm ni steréd int ravenous Yy, Su bcut aneousl Y,
all threp polypptida chajns ip one eRpeesyiEt Yeeigr whendbeawreigowf@r epsh tWhe

poly 1Hcp&f2§ﬁs Enseqﬁﬁ%tms $d:6hed higﬂtyfeﬂié SPRUS] the rat?xoslare Iﬂﬁ) particular

hod of cl'aim 20 conprising adninistering t
Slgmélmﬁicbody as a dose in the range from about 200 ng to
20Q0 at a frequency of about one to four doses

wi the Pre%rrﬁfé?rp'afahra?nt ghiBiserPRIAehBfbigpecisis antihodicsare ampesed of

a hyEﬁ@hﬁﬂu%oQoWﬁﬁ lh@ziv@ chi1® wetR 8 Eirdt Binlling Eﬂb@ﬂcﬂﬁﬁx&m& RMNaADY Hybrid
500 to 1500 . 23, The nethod of claim 22 V\,her ein

iy gl QR heay Fiiny B PRI PIgRAB 3 cecord binfige prscifiofy) in the

otheF&m? 4t wabHundRh 0 ik QYmaBLYic oM@ uRE facilikd¥Bhe2Bpdriod %f the desired
wherein the anti bodg is adm nistered in one or

bispegificcompound frgmpunyapicd forgenoglohpliy Shan tREPBREPISAS “t?rPr‘TSer of
an 1@@&@@10@1&1&1 120EInSh 0h19 @ndvhAITdfthediPedifiOthoRbulap@iliestot # 3

Y BlogyPriion: T8 GHPPe e eismetie YA RTeRer e s of

genefdiiny BiSpecifie ahfitRdies bdrefoPbzpldYBilireshSet B, IEABRIs inlinzyntdlBgy,

of claim1l consisting essentially of
121 M%&%‘[ ering the CD20 anti body and a second

capen ected f.r h S
e S AUERl SEEE R0 SR PN P
betwediVDA)r cdipttagdninsleculésccat heerginsgred to haxithize te pafoent @8 of A
L de t e N
heter'gg nl%?sqh:{t g{&l r%cré)%g %éll] grgm éecg%g Iarﬂ c?lilglﬁta ?he ? % egg U] Iéf% g
comprisepatbaastta paftfol the iGye domwaih pbat antlbmiyctemmt dqmanz dn thim method
one &r rhdrg rﬁalPJnuH@Qéﬂié}gé %5%6 381%%46%{8{/}9?#&?93 ff?}st (z‘i&ﬂ)tgﬁ{(l Esgfecule are
replqgatwaglergens@er chaing fdg. iymssinelpe triypspphaf)o rCompersafonyy” cavities” of
[
el BEIRE 5 1608 L SATENLL bl ULREL o B0 o TlE
antlt@djomhlécul@bsnlteaiaﬁeg lagggreprinosicidgpide chainowmith smeadliecensetetg. alanine or
threc}nh'gf rmgés J&CLQ‘I? rr%glcégglﬁg)tﬂgglefd%f ﬁlefhletreﬁ)tdlmer over o her
Furt her conprising I nstructions on t

gé@keagerqdngewhfabhoqum$ ng the subject with the

second nedi canent. 31. The article of claim 30 wherein

t hSigedymatihedrsaaiidscrosslinked gp Heiraspaipensd apvradisst BT or
exa b e AGPMids 3t e HAIMIAIn; L%%S%QIPEE &h 1%’@%?&2%&11 El"?étother to

guence Li sting <110> GE RIC

blotlwaﬁltqh apfitpdies haygfon expmelo. m:zprpmcrrmggew ?SYSB‘f@ cells to
unwéeeddEn Hatell I96A976.58@020Fe043Rkn ﬁJf‘HW s PH R 61/00360,

<150> 60/ 674, 028 <151> 2005- 04-
WO 92/200373, and EP 03089). Heteroconjugate antlbodles may be made using any

convenient cross-linking methods. Suitable cross-linking agents are well known in the art,
and are disclosed in US Patent No. 4,676,980, along with a number of cross-linking

techniques.

Techniques for generating bispecific antibodies from antibody fragments have also
been described in the literature. For example, bispecific antibodies can be prepared using

42



10

15

20

25

30

35

40

<160> 24 <210> 1 <211> 107 <212> PRT <213> Mius nuscul
us <400> 1 Gn lie Val Leu Ser Gn Ser Pro Ala lie Leu

waeneAl@eter Pro 1 5 10 15 Gy du Lys Val Thrr@®EUS2006/015577

cys Arg Ala Ser ser ser Val Ser 20 25 30 Tyr Met H s

Tyr Gn Gn Lys Pro Ay Ser Ser Pro Lys Pro 35 40
chermc%hrrgqael Prennpp et Qlf, Jcippcs, 38 814 PB5) descralep pspgedise \Wheggin intact

antitolRs ﬁla @rﬁoﬁ/t@ﬁly%@a@&i tf E&le@%"F(@ )% flﬁgrﬁeng yfh@a%rfragm!ntg-gl"e

ser Tyr Ser Leu Thr lie Ser
reduggdin e preagnge of the ¢Hvolvymplwﬁg @aﬁgt seﬂlﬁm@rwnwfrta s@biligsviggal

d1th1§l§ anﬁk}@veﬂﬁﬂteﬁﬁ&eﬁw dfﬂilﬁdﬁé?ms@o}{ vﬁh@Fa@ Naghidhis l¥ferde@ihre
Leu 95 100 105 <210> <211> 107 <212> PRT

then &gmfssedatp ﬁhl?mt@iewoa@é h%eéwaszfz@ >0me2f£ e FebiNh derivagves is
then $3¢BA VRS mﬁ’e p%OcQRﬂ @y ARe1ibh emﬁﬂarc%@t)etf{ £mﬁ$e anﬁ@ ;m;&’:e th an

ser ser Leu ser ser g
equimplar apeuntrpfithecgrher EP‘Q‘TNBade@é?U@ & fogp ﬁhe\ba%vecg‘é? anzl@o T:be

bispebtic AMBbodids Prolitidrd T beAsBd £3 Berdeyfor Ak Qeltive %Qﬁlﬂtlg)r[ (9’
Lys Pro 35 40 45 Leu lie Tyr Ala Pro Ser Asn Leu

enZYS’éf @y Val Pro Ser Arg 50 55 60 Phe Ser Ay Ser GI y

St e S B A Pk
from@edbnmedeep cBirSmvO Qlss Bden Iahsanw@m FB¥ &afipR, BikpeciBlb entfBodiys
have?eglz;fi@%iq)%smgl] uscm\e/:amppers os‘?eh?y etal 1.10 9171?;]1-,1/(!)11501 L%/L&(ﬁl’ 1947 %5]59
(1992). The leucine zipper peptides from the Fos and Jun proteins were linked to the Fab'
portions of two different antibodies by gene fusion. The antibody homodimers were reduced
at the hinge region to form monomers and then re-oxidized to form the antibody
heterodimers. This method can also be utilized for the production of antibody homodimers.
The "diabody" technology described by Hollinger et al., Proc. Natl. Acad. Sci. USA, 90:6444-
6448 (1993) has provided an alternative mechanism for making bispecific antibody
fragments. The fragments comprise a heavy chain variable domain (Vy) connected to a light
chain variable domain (V) by a linker that is too short to allow pairing between the two
domains on the same chain. Accordingly, the Vi and Vi, domains of one fragment are forced
to pair with the complementary V, and Vy domains of another fragment, thereby forming two
antigen-binding sites. Another strategy for making bispecific antibody fragments by the use
of single-chain Fv (sFv) dimers has also been reported. See Gruber et al., J. Immunol.,
152:5368 (1994).

Antibodies with more than two valencies are contemplated. For example, trispecific

antibodies can be prepared. Tutt et al. J. Immunol. 147: 60 (1991).
V. Other Modifications of the Antibody

Amino acid sequence modification(s) of the antibody are contemplated. For example,
it may be desirable to improve the binding affinity and/or other biological properties of the
antibody. Amino acid sequence variants of the antibody are prepared by introducing
appropriate nucleotide changes into the antibody nucleic acid, or by peptide synthesis. Such
modifications include, for example, deletions from, and/or insertions into and/or substitutions
of, residues within the amino acid sequences of the antibody. Any combination of deletion,
insertion, and substitution is made to arrive at the final construct, provided that the final
construct possesses the desired characteristics. The amino acid changes also may alter post-
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<212> PRT <213> Artificial sequence <220> <223>
sequence i s synthesized <400> 3 Asp lie G n Mt Thr

wWa@2Wwe/3e36Pr o ser ser Leu ser Ala Ser val 1 5 1BCI/BSI80g015577

Asp Arg val Thr lie Thr Cys Arg Ala Ser G n ser lie
ser 20 25 30 Asn Tyr Leu Ala Trp Tyr Gn G n Lys Pro
transigtipnal peocpgses gbithy antjody sueipaschanging the raynbes ¢ pgifionpty Al g
1 fatigglireb€U G u ser Gy val Pro ser 50 55 60 Arg Phe
gyeé‘;al leSer Gy Ser Ay Thr Asp Phe Thr Leu Thr lie 65

70 A@e@e fnefBd fde RidntiRdati SN F cbitainrediGits BhR gdhoof kY anfipédy kidt
G n Gn 80 8 5 90 Tyr Asn Ser Leu Pro Trp Thr Phe

are R‘?f?“é Ipcagipys ferputpgrresiz{p catled | plaping sqaymingamptaeppesisy s degsqgibed
by Cﬁgﬁiggfhaﬂu and Wetts Y8 ecd YAz 16611083 l@@MﬁerWS@siﬂu@ or }.ﬁﬁﬁ}f}&f térget
Ala Ser ser Ser Val Ser Tyr Met H's 10 <21

reSIdk‘QSlaf%‘d‘?ntkfﬂ fe.g. F*Flé?rgé‘élff@ﬂ“emﬁ%d‘r?ﬁ §’E§u?385hl%mgld§1‘ﬂla3d {ﬁpbwed

by a 88ltraPSimekf e ch NS Bt Prekerhbly Qlanihis @ sl
Y 2 e Ol ol RH ol e Sl e ot et budly Bl ﬁfﬁ?’“ph%

atfeck s IpPGCUIST faminp i Wik gndgsn. | s amas apecaBns s Mis
demBAsBEEgUBncHARA) Senfitivity to the substitutions then are refined by introducing

further or other variants at, or for, the sites of substitution. Thus, while the site for
introducing an amino acid sequence variation is predetermined, the nature of the mutation per
se need not be predetermined. For example, to analyze the performance of a mutation at a
given site, ala scanning or random mutagenesis is conducted at the target codon or region and

the expressed antibody variants are screened for the desired activity.

Amino acid sequence insertions include amino- and/or carboxyl-terminal fusions
ranging in length from one residue to polypeptides containing a hundred or more residues, as
well as intrasequence insertions of single or multiple amino acid residues. Examples of
terminal insertions include an antibody with an N-terminal methionyl residue or the antibody
fused to a cytotoxic polypeptide. Other insertional variants of the antibody molecule include
the fusion to the N— or C-terminus of the antibody of an enzyme, or a polypeptide that

increases the serum half-life of the antibody.

Another type of variant is an amino acid substitution variant. These variants have at
least one amino acid residue in the antibody molecule replaced by different residue. The sites
of greatest interest for substitutional mutagenesis of antibody antibodies include the
hypervariable regions, but FR alterations are also contemplated. Conservative substitutions
are shown in Table 2 under the heading of "preferred substitutions". If such substitutions
result in a change in biological activity, then more substantial changes, denominated
"exemplary substitutions" in Table 2, or as further described below in reference to amino acid

classes, may be introduced and the products screened.
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G n Ala Tyr Leu Gn Gn Ser A y Ala d u Leu Val Arg
Pro d y 15 10 15 Ala Ser Val Lys Met ser cys Lys Ala
W@006/B63¢99 Tyr Thr Phe Thr 20 25 30 ser Tyr AsnPGEUSHIG015577
Trp Val Lys Gn Thr Pro Arg Gn Gy Leu 35 40 45 d u
Trplie Ay Alalie Tyr Pro Gy Asn Ay Asp Thr Ser
Tyr 50 55 60 Asn G n Lys @@lﬂzs Ay Lys Ala Thr Leu
Thr Val Asp Lys Ser 65 70 75 Ser Ser Thr Ala Tyr Met

fo
Ou A LTU O CTI

c1 LCU Tlll

N o%rxe%[ml& ASp 80 85 90] Ser Al Beferred
Rl T o TYr Phe Ws Ala Arg Vg lc,ng'yr Tyr ser Asn SersyBRitutions
Too— Tyt e I-\bp Va p uy Thr—d mnr
A‘?i@ val Thr ﬁbnfls 120 Ser Ser_<210> 8 <Pl1i> 122
ARy > PRI <Z :ﬁys,@m,u(gn clal sequence <220> <2PBygs
sequence is synthesized <400> 8 G u-Val-G-ntpy—Val
AG@)Ser Oy GlC;}n;glgz AsedweEG n Pro dy 15 165 dy
tet—Arg Ser—cys AaAra ser Gy Tyr ThgiFne
AP 20 25 30 |SAF Vr Asn Met His Trp Val Arg Gn Ala
ci@ Ay Lys Gsyr;leen 35 40 45 A u Trp Val Gyjdra lie
yr Pro Ay Asn Gy Asp Thr Ser—Fyw—50-55-60—pAsA—Gh
Gl_l,?f@lfh? Lys (H%ﬁna@@ Phe Thr lie Ser val Asp LY§%Ser 65
GLOEf o tys At TGIpEU 1y LeU G N VET ASn Ser [hgy Arg
;El(ale u Asp 8%55% 90 Thr Ala Val Tyr Tyr Cys AI% Ar g
oMalG) Val ~ Tyr WaS?L ﬁsn _Srer I95 180 19§ Tyr TrpARyr Phe
/ Fhir—eu—Yat—hr—Val—3 10115
HidbP2028R . tJABePINsbys 480> 9 <211> 119 <212}
Is@y s> AT Tl VAOMENas:; Leu
Phe; Norleucine
Leu (L) Norleucine; le; Val; Ile
Met; Ala; Phe
Lys (K) Arg; Gln; Asn Arg
Met (M) Leu; Phe; Tle Leu
Phe (B) Trp; Leu; Val; lle; Ala; Tyr Tyr
Pro (P) Ala Ala
Ser (S) Thr Thr
Thr (T) Val; Ser Ser
Trp (W) Tyr; Phe Tyr
Tyr (Y) Trp; Phe; Thr; Ser Phe
Val (V) Ile; Leu; Met; Phe; Leun
Ala; Norleucine

Substantial modifications in the biological properties of the antibody are

accomplished by selecting substitutions that differ significantly in their effect on maintaining
(a) the structure of the polypeptide backbone in the area of the substitution, for example, as a
sheet or helical conformation, (b) the charge or hydrophobicity of the molecule at the target
site, or (c) the bulk of the side chain. Amino acids may be grouped according to similarities
in the properties of their side chains (in A. L. Lehninger, in Biochemistry, second ed., pp. 73-
75, Worth Publishers, New York (1975)):

(1) non-polar: Ala (A), Val (V), Leu (L), lle (I), Pro (P), Phe (F), Trp (W), Met (M)
(2) uncharged polar: Gly (G), Ser (S), Thr (T), Cys (C), Tyr (Y), Asn (N), GIn (Q)

(3) acidic: Asp (D), Glu (E)

45



10

15

20

25

30

35

<220> <223> sequence i s synthesized <400> 9 d u Val
Gnleuval d uSer dy Ay Ay Leu Val Gn Pro Gy 1
W 206/118369d y ser Leu Arg Leu ser Cys Al a Al a sSPCT/G52006/015577
Phe Thr Phe ser 20 25 30 Ser Tyr Ala Met Ser Trp Val
Arg n Ala Pro Gy Lys Ay Leu 35 40 45 d u Trp Val
Anpasic:Lye (e Arg H\lé@)Gly Ay Ser Thr Tyr Tyr 50 55

60 f&hiraM A sMiudY Hay &1V thtb BroaBé P
o efhalNeR, BTN Phochfihe Bl iy B ihio Grou bl flrf

comgmsxé@ehamgomsa u Asp 80 85 90 Thr Al a Val Tyr Tyr

Cy s1Alydr cﬁblcq\lﬁrlﬁcgle\’fﬁlat ga}’VJYLeusﬁé Leu 95 100 105 Tyr
As Tyr @y Thr Leu Val Thr Val ser ser

11@2)1@@&2145991111@ Gz%ﬁgn Thr, & S pRT <213> Mus

fflahseid ;ug 499> 10 Ay Tyr Thr Phe Thr ser Tyr Asn
Met "Hi's 5 10 <210> 11 <211> 17 <212> PRT <213> Mis

rrué@dqaﬂ% P&&Mﬁ»f’ﬂs Ala lie Tyr Pro Ay Asn Ay Asp Thr

Se r(5)-l;¥sr1dlﬁ§ma@n@ueké’eschgﬂ%r1@nt§’t10]aoGi575Plle s @y <210> 12
3> Mus ffl uscul us <400> 12 Val

Val(5)'lay? EWfTIBeTYf#@W ser Tyr Trp Tyr Phe Asp val 5 10
<210> 13P2028Rl .txt <211> 213 <212> PRT <213>

Ar thNohlohRlvaBROMPBSGBtons will entail exchanging a member of one of these

classes for another class.

Any cysteine residue not involved in maintaining the proper conformation of the
antibody also may be substituted, generally with serine, to improve the oxidative stability of
the molecule and prevent aberrant crosslinking. Conversely, cysteine bond(s) may be added
to the antibody to improve its stability (particularly where the antibody is an antibody

fragment such as an Fv fragment).

A particularly preferred type of substitutional variant involves substituting one or
more hypervariable region residues of a parent antibody. Generally, the resulting variant(s)
selected for further development will have improved biological properties relative to the
parent antibody from which they are generated. A convenient way for generating such
substitutional variants is affinity maturation using phage display. Briefly, several
hypervariable region sites (e.g. 6-7 sites) are mutated to generate all possible amino
substitutions at each site. The antibody variants thus generated are displayed in a monovalent
fashion from filamentous phage particles as fusions to the gene III product of M13 packaged
within each particle. The phage-displayed variants are then screened for their biological
activity (e.g. binding affinity) as herein disclosed. In order to identify candidate hypervariable
region sites for modification, alanine scanning mutagenesis can be performed to identify
hypervariable region residues contributing significantly to antigen binding. Alternatively, or
in additionally, it may be beneficial to analyze a crystal structure of the antigen-antibody
complex to identify contact points between the antibody and antigen. Such contact residues
and neighboring residues are candidates for substitution according to the techniques
elaborated herein. Once such variants are generated, the panel of variants is subjected to
screening as described herein and antibodies with superior properties in one or more relevant

assays may be selected for further development.
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<220> <223> sequence is synthesized <400> 13 Asp lie
Gn Mt Thr Gn ser Pro ser ser Leu ser Ala Ser Val 1

WG200/11B64d y Asp Arg Val Thr lie Thr cys Arg BPCHUSBNG6/015577

ser Ser Val Ser 20 25 30 Tyr Met His Trp Tyr Gn Gn
Lys Pro @ y Lys Ala Pro Lys Pro 35 40 45 Leu lie Tyr
Al dnpiher typs of AB¥NO|3ENG VATigNt gkthe mytipodygliers,thy aiginahglycasylatgm
patte@pof‘?ﬁ@anﬁ%dyGS}ic?hsﬁﬂérn% McIe@ds dgetYngUﬁE: of2iBre %%o@ﬁfaté—ﬁb‘ietﬁér
Ser

Ser  Leu Gn Pro u
foungrjry thergiptibegs au/ef adslipg quer wreeglﬂcogsdats@rslmn tp@nwmreseptrl@ the
antlb-EBj!? Phe Ay Gn Ay Thr Lys Val Qu lie 95 100 105 Lys
Arg Thr Val Ala Ala Pro Ser Val Phe lie Phe Pro Pro

SeGlyebH1akiba ol s thpi&allN e NLYke D6 O-fhed TN lifke@
lﬂc %’l ° ggypll_ég%aeLgut 11259i30 135 an Asn%Phe 'll' r

Ser Val
referpfooth%t@c@@t % e gapRohydipte Pt ioghq §ide apaip of%rbasm%fe@&%@mdue
The &Hplptiis Beqbbited RYarkdife- BQkrifd nd E-XGhfeofdntl wiRfe YA
) égptGI ueq(%bnewgar%éo 165nAsp é?rﬁra@@s Asp 0ser Thre }/(;:y

aming g id e PRIPlinSedre FRTecORAioPpieaieates TGP g frcRmpntp
carbéllydrafdShoidty o ik h’spb&)ﬁ{g"lné"bl&e éh‘riﬁl Vﬂhs Tipreibide oY &thed of hHéad
190 195 Thr Leu ser ser pro Val_ Thr

tﬂpewg SERIEngSH %&qlwpﬁpt@ieft?et%sotﬂlel gyspsaptipnsipes Cainked 14
glycosglblion #feds 6 2e2tadBmEnto? b3S ofAhd dubhs Nedce A @OARRERINE 28 Betose,

<2 3> sequence i s, synthesi z d <400> 14 d u Val gz‘l n Leu
or xylagf i Wd%?é‘rya‘tﬁnﬁ? Jg‘é‘ PR WF‘“@W“PP‘B“WOF‘S 10 15
hydrédyyprob@é ol BhydG@lyk@e naghlséysusti.a Ala Ser @y Tyr Thr

Phe Thr 20 25 30P2028Rl .txt ser Tyr Asn Met His Trp

ValAdditign & glycakyation Gits tb the lagtibody 1sycohveuiedy atOomdBished by
altering the amino acid sequence such that it contains one or more of the above-described
tripeptide sequences (for N-linked glycosylation sites). The alteration may also be made by
the addition of, or substitution by, one or more serine or threonine residues to the sequence of

the original antibody (for O-linked glycosylation sites).

Where the antibody comprises an Fc region, the carbohydrate attached thereto may be
altered. For example, antibodies with a mature carbohydrate structure that lacks fucose
attached to an Fc region of the antibody are described in US Pat Appl No US 2003/0157108
Al, Presta, L. See also US 2004/0093621 Al (Kyowa Hakko Kogyo Co., Ltd) concerning a
CD20 antibody composition. Antibodies with a bisecting N-acetylglucosamine (GIcNAc) in
the carbohydrate attached to an Fc region of the antibody are referenced in W0O03/011878,
Jean-Mairet et al. and US Patent No. 6,602,684, Umana et al. Antibodies with at least one
galactose residue in the oligosaccharide attached to an Fc region of the antibody are reported
in WO97/30087, Patel ef al. See, also, WO98/58964 (Raju, S.) and W099/22764 (Raju, S.)

concerning antibodies with altered carbohydrate attached to the Fc region thereof.

Nucleic acid molecules encoding amino acid sequence variants of the antibody are
prepared by a variety of methods known in the art. These methods include, but are not
limited to, isolation from a natural source (in the case of naturally occurring amino acid
sequence variants) or preparation by oligonucleotide-mediated (or site-directed) mutagenesis,
PCR mutagenesis, and cassette mutagenesis of an earlier prepared variant or a non-variant

version of the antibody.
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GQu Trp Val Gy Alalie Tyr Pro Ay Asn Gy Asp Thr
Ser Tyr 50 55 60 Asn G n Lys Phe Lys Ay Arg Phe Thr

wo p@edeBeval Asp Lys Ser 65 70 75 Lys Asn Thr RETIUI2006/015577

Leu Gn Met Asn ser Leu Arg Ala G u Asp 80 85 90 Thr
Ala Val Tyr ér Cys Ala Arg Val Val Tyr Tyr Ser Asn
Sefit m& begigsindls tqyodify the FRHbOBHY ttlﬁ‘slﬁvwapn w%re@peyt tgeeatpry

funcfm{ éeéb a¥ ?cloenﬂe}fce Xﬁlge&@%eﬁe@t ﬁ%@%ed???t%%y?%bcaghwor

comglémerséppeeg@t setoxipity (GBC) of the eytipodih r Thay maypeachigveddyy

intro@dn o%ﬂ’lgre]a%_iné-&% MBdtitdedbsis AR FEYL (§IOD R all ﬁlﬁlbgi}“anPB&iy
Val "Thr val Ser Trp Asn Ser 155 16

Alterpgivedeqr adgligiongdy. %‘Iﬁtélnq’ﬁ“ﬁld?ﬁrﬁ% ny be A}tr@dwri nu@a Fgealom ﬁbereby
allovgiz é 1r111§91a§%ﬁsu§ﬁfe bguy fol-rﬁéﬁoIYI{ th§%g1$ne th§%Bm§cﬁfneH@ant1V@dy thus

Val Pro Ser
e!fmd )y haye EHRW‘?dA@?fHWPUOAé:ﬁPE’W%Y Wéor z@cﬁagﬂ@@oml@mmto
medﬁ%ﬁ &P ﬁll&% ran&-yx&by@ de@&@eﬁ%@ll&%&yt\é@xw@ WABER). L§ke Cafh ez al.,

hr H s"Thr Cys Pro Pro Oé
J. E@rﬂée%ﬂ%é Bh4- 1@—%(19 %%%Bz\é@n@wl 284 82932 61998)

Hon'}bgismeflg Emwkb‘.étule&:’lagh gﬁe@nﬁa §:1tl—bﬁ§ﬂoPﬁcQ1v dv Elagg@o Eél,grel?ﬂfeg u%ég

hetexphifungiipnahesssdpdier gsdoaiped i Walkrer g Loy Rpgﬁ%bﬁ%%ﬁou%ﬁ

l 1 1 C c e O
oAkt At o i 8

therepy havegghangerl cpprplement gy anfi 4 FaPAP%}U%I e Beveaan gl Anti-
Cant® Ori\Desy@l 3:2003bi( %8305 310 315 G n Asp Trp Leu Asn
Ay Lys u Tyr Lys Cys Lys Val Ser Asn 320 325 330

Ly SV@OG4308 (Hesta, Al) @ledfibeslabbodekl whth $mﬁbfled| ABCG ﬁfnctlu)z(ﬁn the
i Pro . G.n

Al a 33 40 345. 43 G.ProAr
preséRss ofiinag alleqitgeby §hes e apbodisg cblisS aginerg et in
the FEREgidnytherdsi P@fﬁawglthéatlb@mfﬁhmpmysd APUC\amptiyes subiftutions
at pn\/;f)nsg%ép 28 %I@r%léi g% Ksrgg?lél |T efera'i)l%/ tl% alteé%e:c reglonAfls a human

IgG1 Fc region comprlsmg or consisting of substitutions at one, two or three of these

positions.

Antibodies with altered C1q binding and/or complement dependent cytotoxicity
(CDC) are described in WO99/51642, US Patent No. 6,194,551B1, US Patent No.
6,242,195B1, US Patent No. 6,528,624B1 and US Patent No. 6,538,124 (Idusogie et al.). The
antibodies comprise an amino acid substitution at one or more of amino acid positions 270,

322, 326, 327, 329, 313, 333 and/or 334 of the Fc region thereof.

To increase the serum half life of the antibody, one may incorporate a salvage
receptor binding epitope into the antibody (especially an antibody fragment) as described in
US Patent 5,739,277, for example. As used herein, the term "salvage receptor binding
epitope" refers to an epitope of the Fc region of an IgG molecule (e.g., IeGi, IgG,, 1gGs3, or
1gG,) that is responsible for increasing the in vivo serum half-life of the IgG molecule.
Antibodies with substitutions in an Fc region thereof and increased serum half-lives are also
described in W000/42072 (Presta, L.).

Engineered antibodies with three or more (preferably four) functional antigen binding

sites are also contemplated (US Appln No. US2002/0004587 A1, Miller et al.).
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380 385 390 Gn Pro Glu Asn Asn Tyr Lys Thr Thr Pro
Pro val Leu Asp Ser 395 400 405 Asp Ay Ser Phe Phe

waeweTyiseser Lys Leu Thr val Asp Lys Ser 410 4BGI/42006/015577

Arg Trp Gn Gn Gly Asn Val Phe ser cys Ser Val Met
H's GQu_425 430 435 Ala Leu Hi's Asn H's Tyr Thr Gn
LyV-ser Dhamagepti¢al Fogpylatigns 440 445 450 G ly Lys <210>
15 <211> Zéq::; <1212> RT < 1 > Artifici %1 nce <220>
<2 Fheranqufie Kysroplajions of e ARHoJietused Hiscor a“ﬂ%}ﬂ PESH Vet
inveRiidn o prefaedd 6 éﬁor&%%y&ﬁkmé-&xﬂan‘ﬁ@bdy%a&m@ﬂfe &%ﬁkedheéeé—& phaty
,GIFAgpArgcval Thr ge'fhr cg,Ar Alalf} ser . Ser
withppionghphasradCewfically aF;?‘?Pta&’ e *Ff%e“%ﬂ‘ s@pilizess WReryrgiaprso
Phakmateki8 IlecdSN 6th Ie&iﬁoxercnoﬁﬁ Hd) (%86))Lia tthd fofn dBIophilaedr O
Ser. Asn Leu Ala ser d Pro ser .Arg 50 55 60 Phe
fomgg"\“o’@ R a%‘!?P“SCQOE’“%% Aéc%”tgla%rca%bs @W&"eﬂtﬁ or siapilipgys apemgntoxic
to reSlen at thOdosagedand &@Uen@aﬁbnﬁ’mp@edu arﬂﬁﬁclﬁﬁ&%uﬁ%ﬂ sudhras TyT
i n Trp 8Q,85 90 Al glAsn Pro Pro, Thr

Tyr Cys G n

Phoﬁﬁ\ﬁée’@tﬂ?teea‘ﬁl "g“? OFgRIC E%S ?71510"@“%1“91“ ngascihes apteng y s
metlgérgnezglgesetaigvélsl (glcmaﬁodgcﬁc%(ﬁﬁ]eﬂ{ﬂbelﬁb&rﬂlsm@lgﬂ ehu%iﬁ@ Z{ 0

er , au . eu S o€ I a
hexagifhopm lipdtferElonib B ipse. PP REHALS, pprel. ) o
benyI fcdhol anayltpaﬂba]sgy& asfmiet@ r pTdspyl batsbeNdatebisd; r%&niAS

eu ns u ser

cyeIn e Al S P F b A B s Saf SRR 107Gicues

polyp&tidése profeifs, soeli asTshfmrLﬁlbhnfﬂrgelaﬁm ot #minoglobBiths SgidrdpYitic
Lys. Val

AIaA%BaT au s, Hi y TrAIaC,\é?lBG u Val
Polyyiges sy Sfé’ré"*’f*ﬁlnpy‘ﬁ%/hdgnf'@am}?oémﬁs fusha %@?’C‘%ee BluBmine Agpargipe.
histilliyis, aggaind?belyAsd) nivhgf2chaBdls, disatchaffes 208 ofbOcarbohydrates
including glucose, mannose, or dextrins; chelating agents such as EDTA; sugars such as
sucrose, mannitol, trehalose or sorbitol; salt-forming counter-ions such as sodiurn; metal

complexes (e.g. Zn-protein complexes); and/or non-ionic surfactants such as TWEENTM,

PLURONICS™ or polyethylene glycol (PEG).

Exemplary anti-CD20 antibody formulations are described in WO98/56418. This
publication describes a liquid multidose formulation comprising 40 mg/mL rituximab, 25 mM
acetate, 150 mM trehalose, 0.9% benzyl alcohol, 0.02% polysorbate 20 at pH 5.0 that has a
minimum shelf life of two years storage at 2-8°C. Another anti-CD20 formulation of interest
comprises 10mg/mL rituximab in 9.0 mg/mL sodium chloride, 7.35 mg/mL sodium citrate
dihydrate, 0.7mg/mL polysorbate 80, and Sterile Water for Injection, pH 6.5.

Lyophilized formulations adapted for subcutaneous administration are described in
US Pat No. 6,267,958 (Andya et al.). Such lyophilized formulations may be reconstituted
with a suitable diluent to a high protein concentration and the reconstituted formulation may

be administered subcutaneously to the mammal to be treated herein.

Crystalized forms of the antibody or antibody are also contemplated. See, for
example, US 2002/0136719A1 (Shenoy et al.).

The formulation herein may also contain more than one active compound as
necessary for the particular indication being treated, preferably those with complementary
activities that do not adversely affect each other. For example, it may be desirable to further

provide a second medicament, such as those discussed in the Treatment Section II above. The
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G y d u cys <210> 16 <211> 452 <212> PRT <213>
Artificial sequence <220> <223> sequence is

waywbhesszed <400> 16 G u Val G n Leu Val 3 BCHES20@/015577
y d yd yLeu Val Gn Pro d y 1510 15 d y Ser
Leu Arg Leu Ser Cys Ala Ala Ser Tyr Thr Phe Thr

type ggd pffegiye gounty jof sa¢h sfber agents dFPerB'd eA?rgP 6 P Henmppt of

antllﬁdy pl-eXeQnt & Mle lf&#huﬁ@oﬁf Qhé‘rtyg e &F HDTérgﬁgﬁfggtla%dﬁﬁ@gd:’] %ST%{ﬁucal

paraanﬁférswt)s/ they §}le&ng Pﬁheswrﬁre |gp@r rusgd | in Adp spipe @é%gesanc?omth

adm%%traryo% 108tBs abRibedHRktinb¥ford & Wbéd: Rrolel 10AS% oPRle HeRkbéN gm}edo@ad
Q@ u Asp 80 85 90 Thr Ala Val Tyr Tyr Cys Ala Arg Va

dosagest Tyr Tyr Ser Tyr Arg 95 100 105 Tyr Trp Tyr Phe Asp

Val_Trp Thr Leu Vi Thr Val 110 11% 120

Se rThSé?“VNW E’Ptsﬂi‘g a‘[_s be @tﬁﬁpﬁ??‘dn miGroogpulepREePEEd fprepyample,
by cﬁdﬁ&vﬁA%lida t%%ﬁlq%éﬁ@r ﬁﬁﬁt@ﬁﬁ&alﬁ@[yrﬂfi%atﬁ rfofﬁbd’amﬁ%l’ dy d y

a eu S e

hydrgyymepiy i epplgser gelpits aqcaﬂsﬁfé va@ﬁpoéye& gﬁ%ﬁwléé? 155
micrd&Psul&dreSpeyti vlyRinlc@loiddl ldripelelitary S)M@{ns Uoﬁex_ﬁhiple?h@)s&h@

Ala Val Leu Gn 170 175 180 Ser “i S ser
albupipy micrgspherss, Rygjoexpulsions, Pawaqaﬂp?ea agfg?ani%% FHor! 5 Ser
mac®efiulsts. Quyh tEBniddeNard Biscldde il RGniGYSn ' PBRurMadeurisid Skikncss

Lys. 200 o ser Asn Thr Lys Val Asp Lys Lys
16th\‘7§’|“°’83|(2?°§>%o‘31?_3§g98§ Qys 215 220 225 Asp Lys Thr H s

-ZI-Q E?u 1ne<%epea% rprepgl)élr?ior\g;nfoayélﬁ greﬁgrgd %mta@e €X plIIes suséjned
reledsygremgloﬁhmcmdéseﬁﬁ&rrﬁ@ﬁlehmmm tf dolié hﬁbophéblg pEFlymeﬁ?r 0

cont%iﬁg g%lran TI ogly,%/hmh agth% reén }he%{s}% gf%fi)aé)%g%t%l%g BZ ‘?_%I?ns,l.cg/ txt
micrytelpsulesp Examples of sustamed—release matrices 1nc1ude polyesters, hydrogels (for
example, poly(2-hydroxyethyl-methacrylate), or poly(vinylalcohol)), polylactides (U.S. Pat.
No. 3,773,919), copolymers of L-glutamic acid and y ethyl-L-glutamate, non-degradable
ethylene-vinyl acetate, degradable lactic acid-glycolic acid copolymers such as the LUPRON
DEPOTT™ (injectable microspheres composed of lactic acid-glycolic acid copolymer and

leuprolide acetate), and poly-D-(-)-3-hydroxybutyric acid.

Although the blood brain barrier in AD or dementia may be disrupted or altered in its
permeability or transport, agents or methods which increase the permeability and/or transport
therapeutics across may be formulated with the antibody. For example, lipophilic vectors
such as procarbazine, may be used to permeablize the blood brain barrier, and/or carry
therapeutics to the brain. Immunoliposomes, antibody-directed liposomes, and biomolecular
lipophilic complexes may also be used as carriers across the blood brain barrier. These
preferably include fatty acids such as the omega-3 series or lipid derivatives of this series.
Additionally lipophilic molecules including but not limited to: other fatty acids, lyso-
phosholipids, diacyl phospholipids, diacyl glycerols, cholesterol, steroids, including those
bearing poly-unsaturated hydrocarbon groups of 18-46 carbon atoms. Additionally
biopolymers may be used. These include but are not limited to: poly(alpha)-amino acids,
human serum albumen or agents which bind and link to human albumen, aminodextran, and
casein. Preferably such carriers have appropriate biocompatibility and pharmacokinetics for
use as a delivery system, see, for example, US Patent No. 5,716,614. Another example of an

agent which may increase the permeability of the blood brain barrier is a transferin receptor
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275 280 285 Gly Val Au VvVal H's Asn Ala Lys Thr Lys
Pro Arg Qu Au Gn 290 295 300 Tyr Asn Ala Thr Tyr

woe@oNad3ewal ser Val Leu Thr Val Leu H s 305 3ROr/84806/015577

Gn Asp Trp Leu Asn Ay Lys Glu Tyr Lys Cys Lys Val
.ser Asn 320 325 330 Ala Ala Leu Pro Ala Pro lie Ala
antibagty, Thertrapsferingispeptoy is dajectable en eppglanyendathejiabyalls of the frag.

Som@‘é&n‘g’lés W KR afdbddivAhciddet BINS, dierlo RhR-2B! Prefal 1.9, $E3p0
355 360 G lu d n Val Ser Leu Thr

6 u u Met_Thr Lys Asn G X |
T58/3,and B 334 S8 S Patsns Ny 6. 183:501ct Addisigualipythe Fipgs igain basigr may

be odnidBicAlydtiY@tedd U Trp G u ser Asn Gy 380 385 390 G n
Pro Q'u Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp

Se Th@ﬁ)’ﬁm@@tﬁ%tﬁs Qﬁbe%l_h%&i igr 7 @?gd%tﬁ% rkr@étl béTF étérﬂ%erh%m Seadily
Ley Thr Val . s Ser . g Trp n n
accogplishad Ry {ilipti Broggy st flGaRonamINERES 1 s G L 425 430

435 Al a L H.s,.Asn His Tyr Thr G n Lys Ser Leu ser

LeS’ISer Agficles Sf Mapplaciieg 5 y Lys <210> 17 <211> 451

<2 > > i f.ici < > <223> .

e AR NS b SE MERE maR i
mateCihly u@éyl f@H the 1@ayme@t 9f Al2ar dealent@ des@ibed @hoye is pfovided1 Bre@rably,

e il iy AL 1 Ayl e Yl e S
cell smrfgce@niigdnypgtagdnyst [eq) 2 8H2A@nAHIN and Tpparvateu@ajly M@ptgme

. . . n
cors 0 o5 i ¥R 30 PR B Oy P06 "

admiggterigg thy omgasitiph to 4 subjeduyrith AJY oGlenpentist Asn Ser Leu Arg
Ala A u Asp 80 85 90 Thr Ala val Tyr ;yr Cys Ala Arg
Vailhg/aficlgof manpfactysg comprises @congingrpd 2 dabrbay pafipee ingert on or

associated with the container. Suitable containers include, for example, bottles, vials,
syringes, etc. The containers may be formed from a variety of materials such as glass or
plastic. The container holds or contains a composition that is effective for treating the AD or
dementia and may have a sterile access port (for example the container may be an intravenous
solution bag or a vial having a stopper pierceable by a hypodermic injection needle). At least
one active agent in the composition is the antibody. The label or package insert indicates that
the composition is used for treating AD or dementia in a subject suffering therefrom with
specific guidance regarding dosing amounts and intervals of antibody and any other drug
being provided. The article of manufacture may further comprise a second container
comprising a pharmaceutically acceptable diluent buffer, such as bacteriostatic water for
injection (BWEFI), phosphate-buffered saline, Ringer's solution and dextrose solution. The
article of manufacture may further include other materials desirable from a commercial and

user standpoint, including other buffers, diluents, filters, needles, and syringes.

Optionally, the article of manufacture herein further comprises a second container
within which is held an agent other than the antibody for treatment and further comprising
instructions on treating the mammal with such agent, exemplary such second medicaments

being discussed in Treatment Section II above.

Further details of the invention are illustrated by the following non-limiting
Examples. The disclosures of all citations in the specification are expressly incorporated

herein by reference.
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Tyr Trp Tyr Phe Asp Val Trp Gly Gn GIly Thr Leu val
Thr Val 110 115 120 ser ser Ala ser Thr Lys Gly Pro

W@ 006Nui36Phe Pro Leu Ala Pro 125 130 135 ser SeCT/LyH06/015577

Ser Thr ser Ay Ay Thr Ala Ala Leu Ay Cys Leu 140
145 150 val Lys Asp Tyr Phe Pro Qu Pro Val Thr Val
Ser Trp Asn ser 155 160 E3RAMPLEA a3 Leu Thr ser Qy
val H| S Thr Phe Pro AI a vaI Leu G n 170 175 180 Ser
Ser g T 5 ) D T .‘; AYEI I R’ B S

cyd 5 é@%m&wgé@ e S IS TRTAIN

Lys Val Asp Lys Lys Val Glu Pro Lys ser cys 215 220
223ubsfs bfy3)- gﬂ‘}feaztii 1Bald b feiadls, withoA IRlicdméRLSlifRaR adli@erfied by

oA L B s S L L8 ek o

of thle il\HNSBS ADRDA fWorl?lGi)o@l unddfalle alikpiceCps DMkt of ViehithAsH

265 | Hi V
i Qeif s TR PO onBlphoinar shigresaRedpPsid: 139 TS gff ve
treatASerdih.aSucyi Subjéuts wijlhaty @ild\ngddeatt ADGs|ddtefohifedABthg A8ini-Bidhkal

SN Y RTINS

are plaferably &n @ysdakdsSf-Oded méodati A 1.3 B&t}ﬁ&ﬁhﬁe&&dsg/ mbbltars L oHAD for

Pro Ala Pro e ser
3 gl e o dhegarep g R Pl FeaV. Gl iRy e
visudPraod Eirdﬁo@ebmtyrtg aBpOnBbdpsPhbiogkal tésting. Met Thr Lys Asn

G n Val Ser Leu Thr cys Leu val Lys 365 370 375 Ay

Ph %ﬂ.g%lb] géigmg‘géll@pdv ia@legom (Xcsnent h 1s¥019nugteltli fseer AS n
admﬁrSUathCﬁS v alerilegupdigtpn $SOmgBHE setifn 4105r1d&s 07 @gg/mISgolledmte 80,
P . . Ser . 0 :
7.35 ?%ﬂu%f %ﬁ%@ r?elé%!?]atéégxyci %;L;rlﬁ]le %lteréﬁrgnjéée/ﬁ?m f@g 6@% rAI@eé?auvely
a foriatatipif eon@iriging XBac Bonat@sd AHA v Leer itiee hasmnikdSHTWS 1 Tisr

admAsRddyS Ser Leu ser Leu Ser ProP2028Rl .t xt

O

The first course of treatment will consist of a dose of 1 g intravenous (IV) CD20
antibody administered on each of Days 1 and 15. Subjects will receive acetaminophen (1 g)
and diphenhydramine HC] (50 mg) by mouth 30~60 minutes prior to the start of each

infusion.

Subsequent courses of treatment will be administered starting at Week 24 (Day 169),
Week 48 (Day 337), and Week 72 (Day 505). The second infusion of the subsequent courses

of treatment will be 14 + 1 days after the first infusion.

Administration of the CD20 antibody as described herein will result in maintained
cognitive function, slowing of disease progression, manage behavioral problems associated
with the disease, slow the loss of daily living skills, reduce autoantibody or BRA levels,
and/or reduce circulating CD20 positive B-cells. For example, administration of the CD20
antibody may result in the MMSE score remaining the same or decreasing by <4 points (in
untreated mild-moderate AD, the expected decline in MMSE scores is 2—4 points per year).
Such improved outcome will be superior to that achieved with the standard-of-care

medications alone.

52



10

15

20

25

30

35

440 445 450 Gy <210> 18 <211> 107 <212> PRT <213>

Artifi cial sequence <220> <223> sequence is
waywbhesszed <400> 18 Asp lie G n Met Thr G n BET/USI006/015577

ser Ser Leu Ser Ala ser val 1 5 10 15 d y Asp Arg Val

Thr Iie Thr Cys Arg Ala Ser ser _ser Val Ser 20 25 30

Ty r Leu H s Trp Ty r GEXAMBLEZs pro 3 y Lys Ala

ng LYIREAPVMERTAST AP0 DERA RS HVER AL ZPIMIER SATIRELS Y

Sér @y val Pro ser Arg b0 55 60 Phe Ser Jy Ser

d yrh@%ka@l&d&bﬁbeéﬁ@mﬁ’iﬂ@fxﬁdsuerdceesevérﬂe AD, luﬁngS@CDﬁé anmo&ﬁ
ser Leu G n Al a Thr

MaIGHd (Tl B01o88 5% it o B ASRIBRE SRt A ey
exarfply, Slh silbysets\hate fRbdérdid-@v&8 ALORitH S oteyfeatdr than Z)ingxaﬂta 4 on
<211> 122 <212> PRT <213> Artificial se ueg 20>
agitation/ageressign doypaln pIINRL, Spbjects yillhavebrsa o 8 S%J Q3510 B pating
for a¥ Rhst@nbnger Ay Gy Ay Leu Val Gn Pro Ay 1 5 10 15
Gy Ser Leu Arg Leu Ser Cys Ala Ala Ser Gy Tyr Thr
Ph Thr 20 25 30 Ser r Asn_ Met Hi. Tr \/ Gn
ifspiga VW&C"’(‘QWV{E@%@@@“&%‘G@ {5 195 E)'°\tﬁ‘:§i|a}J ygAl a
adnﬂnhs‘&at_fc}ﬂ’ as Bls@rilelpyodfstiin HO¥ngAhB sddiim Selbridey 0.7 péy/1hb peiPsoftsite 80,

G ys.Phe Lys Ay Ar h r Iie Ser V Lys .
735 mb o sty 1 S W o (R SRearigvly
a forln@ilhtibfi GorfirRinGintachiindize8 3HI O 1d birintddtduMahizeBy2H7RI 1 By S

Al a g val Vval Tyr Tyr Ser Tyr Arg 95 100
adm’fb%%%zsm LUt

The first course of treatment will consist of a dose of 1 g intravenous (IV) CD20
antibody administered on each of Days 1 and 15. Subjects will receive acetaminophen (1 g)
and diphenhydramine HC1 (50 mg) by mouth 30-60 minutes prior to the start of each

infusion.

Subsequent courses of treatment will be administered starting at Week 24 (Day 169),
Week 48 (Day 337), and Week 72 (Day 505). The second infusion of the subsequent courses

of treatment will be 14 + 1 days after the first infusion.

Day-to-day function may be assessed using an Activities of Daily Living (ADL)
inventory, comprising a comprehensive battery of ADL questions used to measure the
functional capacities of the subject. Each ADL item is rated from the highest level of
independent performance to complete loss. The clinician performs the inventory by
interviewing a caregiver familiar with the behavior of the subject.

Cognitive performance may be assessed using a multi-item instrument validated for
the evaluation of cognitive function in patients with moderate-severe dementia. For example,
the instrument may examine selected aspects of cognitive performance, including elements of
attention, orientation, language, memory, visuospatial ability, construction, praxis, and social
interaction. For example, the Severe Impairment Battery (SIB) may be used, with a scoring
range from O to 100, with lower scores indicating greater cognitive impairment.

Administration of the CD20 antibody as described herein will result in maintained
cognitive function, slowing of disease progression, manage behavioral problems associated
with the disease, slow the loss of daily living skills, reduce autoantibody or BRA levels,

and/or reduce circulating CD20 positive B-cells. Administration of the CD20 antibody will
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Tyr
Thr

Trp Tyr Phe Asp Val t rp Ay Gn Gy Thr Leu val
Val 110 115 120 ser ser <210> 20 <211> 451 <212>

WERIDoARBR> Artificial sequence <220> <223> seqREnU2006015577
synt hesi zed <400> 20 G u Val Gn Leu val @ u ser Gly

Ay

@y Leu Val Gn Pro Gy 1 5 10 15 Ay Ser Leu

5  result g pa ABE seyye SuRPrOr A tatgshiegdyvithyplacepy orpﬁl@erq-ﬁp P30 gjg1b3gy is
com&ﬁéd Tehmafifid, %@rloﬂo tﬁat-ﬁﬁlﬂe%a |W1fﬁrn§kn@n{he@1cﬂle Pro Ay Lys

Asn
ady
Asn
Asp
Tyr
Trp
Ser
Pro
Al a
Phe
165
Val
Ser

val

Leu 35 4045 GQu Trp Val Gy Alalie Tyr Pro Ay
Gy Ala Thr Ser Tyr 50 55 60 Asn G n Lys Phe Lys
Arg Phe Thr lie Ser Val Asp Lys Ser 65 70 75 Lys
Thr Leu Tyr Leu G n Met Asn Ser Leu Arg Ala Qu
80 85 90 Thr Ala Val Tyr Tyr Cys Ala Arg val val
Tyr Ser Tyr Arg 95 100 105 Tyr Trp Tyr Phe Asp Val
Ay Gn dy Thr Leu val Thr Vval 110 115 120 ser
Ala Ser Thr Lys Gy pro Ser val Phe Pro Leu Al a
125 130 135 ser Ser Lys Ser Thr Ser Ay Gy Thr
Ala Leu Gy cys Leu 140 145 150 val Lys Asp Tyr
Pro Au pro val Thr val Ser Trp Asn Ser 155 160
Gy Ala Leu Thr Ser Ay Val H's Thr Phe Pro Al a
Leu G n 170 175 180 ser ser Gy Leu Tyr Ser Leu
ser val Val Thr Val Pro Ser 185 190 195 Ser Ser
Ay Thr Gn Thr Tyr lie cys Asn Val Asn H s Lys
205 210 Pro ser Asn Thr Lys Val Asp Lys Lys Val
Pro Lys Ser cys 215 220 225 Asp Lys Thr H s Thr
Pro Pro cys Pro Ala Pro G u Leu Leu 230 235 240
Gy Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys
Thr 245 250 255 Leu Met lie Ser Arg Thr Pro Qu
Thr Cys Val Val Val Asp

54



10

15

20

25

30

35

260 265 270P2028RI .txt Val ser Hs Glu Asp Pro G u
Val Lys Phe Asn Trp Tyr val Asp 275 280 285 Gy Val G

WO e0ovale3bh s Asn Ala Lys Thr Lys Pro Arg G | u GCTIUS006/015577

290 295 300 Tyr Asn Ala Thr Tyr Arg Val val ser Val
Leu Thr Val Leu His 305 310 315 G n Asp Trp Leu Asn
WHAL §S CLADER I3yr Lys Cys Lys Val Ser Asn 320 325 330
1. AHn@thﬁth for %%Mlngrfgzlﬁkrﬁerpr@)seji%(gn @‘lrmgojeg'rt gon:l- smg erin%% naked
s
CDZWBtleﬁy tq_tb(a squeet lpna@ argepnt #fqgtlwste t@ssshes@@he@nbrw disepsg- Met
) ser  Leu cys Leu Val Lys 365
2. Téweté?%of@wmﬁw@w thppypicskis n%@ﬁ Pmts fpqya Brgell uaugnﬂaiy

u_Ser d 5 390

3. fistmila S5l { oBEBiny 3 wikin Roobier: S8 igoRa 08 Appmmune
disedst, wilRethalPA&zhElRRr L ideadd/r Ser Lys Leu Thr Val Asp Lys

Ser 410 415 420 Arg Trp Gn Gn Ay Asn Val Phe ser
4. TbgsneBerd ofadny bt ofils pGicedid® SaidB0nkBIn Measubject Has snildsmoderate

r.Thr G n Lys Ser Leu ser Leu Ser Pro 440 445

Atctfle g“seas“mw 21 <211> 10 <212> PRT <213> Artificial
5. THEGHANRE NG t

G S503 rger Gy Sy MO RsS il o he
SUwaa Ser ser ser Val Ser Tyr Xaa H's 5 10 <210> 22

<211> 9 <212> PRT <213> Artificial sequence <220>

6. lezggh@e%f@ﬁ@é Wgergvlrf{leh glglipgsgprase inhibitor is selected from the group

consisting of galantamine, rivastigmine, and donepezil.

7. The method of any one of claims 1 to 3 wherein the subject has moderate-severe

Alzheimer’s disease.

8. The method of claim 7 further comprising administering an N-methyl D-aspartate
(NMDA) antagonist to the subject.

9. The method of claim 8 wherein the NMDA antagonist is memantine.

10. The method of any one of the preceding claims wherein the subject has an atypical

autoantibody level.

11. The method of claim 10 wherein the autoantibody is an antibody to beta-amyloid,
cardiolipin, tubulin, glial fibrillary acid protein, neurofilament protein (NFL), ganglioside,
cytoskeleton protein, myelin basic protein (MBP), serotonin, dopamine, nerve growth factor
(NGF), presenilin, amyloid beta-peptide (Abeta), receptor for advanced glycation end
products (RAGE); or brain reactive antibody (BRA).

12. The method of any one of the preceding claims further comprising administering a
second medicament to the subject in an amount effective to treat the Alzheimer’s disease,

wherein the CD20 antibody is a first medicament.

13. The method of claim 12 wherein the second medicament is selected from the group
consisting of: cholinesterase inhibitor, galantamine, rivastigmine, rivastigmine transdermal
patch, donepezil, tacrine, N-methyl D-aspartate (NMDA) antagonist, memantine,
neramexane, adeno-associated virus delivery of NGF, CERE-110, beta-blocker, antipsychotic,
acetylcholine precursor, nicotinic or muscarinic agonist, anti-beta-amyloid antibody, anti-

NGF antibody, RA624, vaccine, human amyloid vaccine, agent that blocks the activity of beta
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<220> <221> Xaa <222> 4P2028Rl .txt <223> xaa is S or
A <400> 22 Gn Gn Trp Xaa Phe Asn Pro Pro Thr <210>
WQ@006216B69 17 <212> PRT <213> Artificial sequeneer/g2is/ 015577
<223> sequence is synthesized <220> <221> Xaa <222> 8
<223> Xaa is D or A <400> 23 Ala lie Tyr Pro Gy Asn G
or gprymgesTeases iBuplveplip tster@ition |of gmpledd, antbamyloifThergry, Grptgnin,

L
beta<groths fgrmeipn~of aeails plagues gud neprofibyillaryr tamglesp Awta-sitp sapsyloid-
e R G R S ey B
antagonist, BASE2 antagonist, gamma-secretase antagonist, presenilin-1 (PSEN-1)
antagonist, presenilin-2 (PSEN-2) antagonist, APO-E4 antagonist, antidepressant,
anticonvulsant, serotonin reuptake inhibitor, sertraline, trazodone, divalprolex, gabapentin,
risperidone, olanzapine, quetiapine, thioridazine, cholesterol lowering drug or statin, HMG-
CoA reductase, simvastatin, immunomodulatory agent, antioxidant, vitamin E, fish oil, alpha
lipoic acid, carotene, nicotine, ginkgo extract, selegiline, ergoloid mesylate, estrogen, anti-
inflammatory agent, nonsteroidal anti-inflammatory drug (NSAID), aspirin, ibuprofen, cox-2
inhibitor, rofecoxib, naproxen, celecoxib, naproxen, ginkgo biloba, PPI-1019, huperzine A,
vitamin, folate, B6, B12, vitamin C, vitamine E, selenium, GABA(B) receptor antagonist,
SGS742, NC-758, C-1073, FK962, curcumin, ONO-2506PO, rasagiline mesylate, valproate,
SR57746A, NS 2330, MPC-7869, interferon, interferon alpha, proteolytic beta amyloid light
chain antibody fragment, cytotoxic agent, chemotherapeutic agent, immunosuppressive agent,
TNF-alpha inhibitor, disease-modifying anti-rheumatic drug (DMARD), integrin antagonist

or antibody, corticosteroid, and purine hypoxanthine derivative.

14. The method of any one of the preceding claims wherein the subject has never been

previously treated with a CD20 antibody.

15. The method of any one of the preceding claims wherein the antibody is a chimeric,
human, or humanized antibody.

16. The method of any one of the preceding claims wherein the antibody comprises
rituximab.

17. The method of any one of claims 1 to 15 wherein the antibody comprises humanized
2H7.

18. The method of any one of claims 1 to 15 wherein the antibody comprises 2F2 (huMax-
CD20).

19. The method of any one of the preceding claims wherein the antibody is administered

intravenously, subcutaneously, or intrathecally.
20. The method of claim 19 wherein the antibody is administered intravenously.

21. The method of claim 20 comprising administering the antibody as a dose in the range

from about 200 mg to 2000 mg at a frequency of about one to four doses within a period of

about one month.

22. The method of claim 21 wherein the dose is in the range from about 500 mg to 1500 mg.

23. The method of claim 22 wherein the dose is in the range from about 750 mg to 1200 mg.
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24. The method of any one of claims 20 to 23 wherein the antibody is administered in one or
two doses.

25. The method of claim 24 wherein one or two doses are administered within a period of
about 2 to 3 weeks.

26. The method of claim 1 wherein the CD20 antibody is the only medicament administered

to the subject to treat the Alzheimer’s disease.

27. The method of claim 1 consisting essentially of administering the CD20 antibody and a
second medicament selected from the group consisting of cholinesterase inhibitor and N-

methyl D-aspartate (NMDA) antagonist, to the subject to treat AD.

28. A method for treating dementia in a subject comprising administering a naked CD20

antibody to the subject in an amount effective to treat the dementia.
29. An article of manufacture comprising:
(a) a container comprising a naked CD20 antibody therein; and

(b) a package insert with instructions for treating Alzheimer’s disease or dementia in

a subject.

30. The article of manufacture of claim 29 further comprising another container comprising a
second medicament therein, wherein the CD20 antibody is a first medicament, and further
comprising instructions on the package insert for treating the subject with the second

medicament.

31. The article of claim 30 wherein the second medicament is a cholinesterase inhibitor or N-

methyl D-aspartate (NMDA) antagonist.
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