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WO 2006/116369 PCT/US2006/015577 5 METHOD FOR TREATING
DEMENTIA OR ALZHEIMER'S DISEASE This is a non-provisional
tion clalmlng priority under 35 USC 119 to provisional Ilcatlon

W%%é%féﬁﬁ 028 filed April 22, 2005, the entire disclosure of Wi gp AR2URE015577

hereby incorporated by reference. Field of the Invention The present

invention concerns methods for treating AD or dementia in a human
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termed sporadic because it s not béen tied to t e genetic causes o
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vethenflisease of gicatiddsarsteripeaviaa ottt deadiosning pitysatticath in
nP98:assngiated cognitive decline and discuss the presence of brain

reactive antibodies (BRA) in C57BL/6 mice (Lai and Forster,

Neu il %?JU&X %%As%@ glegrog%%n%éi%cg gc%ﬁ) T T%ﬁﬁt?ﬂﬂére%ﬁ 5 of t{'}leeb% Qn including

29(12):1104-7 (1999) investigated levels of auto S agalnsf
relgayen TRt RdrBRks o O S508Fle 638Y PUrPRIZIBDEITES TS Siarkipibid
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others includ mlg
systems essential to learning and retrieval of memories.

The most common form of AD, referred to as sporadic AD, accounts for
approximately 90% of all diagnosed cases. This form of AD is generally termed sporadic
because it has not been tied to the genetic causes of familial AD. Inherited risk factors might

still play a role in this form of the disease.

Lal and Forster provide a review of autoimmunity and age-associated cognitive
decline and discuss the presence of brain reactive antibodies (BRA) in C57BL/6 mice (Lal
and Forster, Neurobiology of Aging, 9: 733-742 (1988)). Toro et al. Rev. Neurol.
20(12):1104-7 (1999) investigated levels of autoantibodies against cardiolipin and beta-
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Terryberry et al. Neurobiology of Aging 19(3): 205-216 (1998); Singh et al.
Neurosci. Lett 147(1): 25-28 (1992); Davydova et al. Bull Exp. Biol. Med.
wodfid)i€3:25 (2002); Capsoni et aL Mal. Cell. Neurosci. 216b4 39588 015577
(2002); Evseev et al. Bull Exp. Biol. Med. 131(4):305 10 308 (2001); Appel
et al. Ann. N. Y. Acad. Sci. 747: 183-194 (1994); D'Andrea, M. Brain Res.
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p asma célls”. Memory B ¢élls have a longer life span and continue to
express membran€inmuaniotibe dyd ik they SEiaeevapecificity as the
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antidodiRIsE RIS AP OEER HRES SAHBBED RS BIaTatiethit B t¥&eted.
mabeeratateaniibodiesoflienihepsiajor dlieetor malecbe papblaimerdl

lyr{éﬂfpm r%yB%?m-Emgcg:th?(% @éﬁ@%@@%&%«%@:@%@ﬁ The lymphacytes of

e-restricted differentiation antigen, BpS%) is a’hydrophobic

Paﬁ‘f&ﬂ%?ﬁﬁféﬁ’iﬁlﬁl%?e?‘rﬁwh a molecular weight of approximately 35 1cD
locatedetinmnesB wirldnriatbeecBohrmphodyies: Watentime epalssidg Biciitigen-
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711-717 (1988). The antigen is also expressed on greater than 90%
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cells, or other normal tissues (Tedder et al. J. I:nrnunol. 135(2):973-979

speef By s Ehe operan aareRds csit- ﬁ%&%ﬁ%%@%@ﬁeﬂmm for cell-
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arefH@c}HQ}QISe?f%c?oP mgfé%és of humoral immunity.

The CD20 antigen (also called human B-lymphocyte-restricted differentiation
antigen, Bp35) is a hydrophobic transmembrane protein with a molecular weight of
approximately 35 kD located on pre-B and mature B lymphocytes. Valentine et al., J. Biol.
Chem. 264(19):11282-11287 (1989) and Einfeld er al., EMBO J. 7(3):711-717 (1988). The
antigen is also expressed on greater than 90% of B-cell non-Hodgkin’s lymphomas (NHL)
(Anderson ef al. Blood 63(6):1424-1433 (1984)), but is not found on hematopoietic stem
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ion channel. Tedder et al., J. Cell. Biochein. 14D: 195 (1990). Given the
expression of CD20 in B-cell ymphomas, this antigen can serve as a 10

idate for "targeting” of such lymphomas. In essence, suc%t rgetin
W?Z%gb%%g%é%ralized as follows: antibodies specific to the cD? nggé)g% 15577

antigen of B cells are administered to a patient. These anti-CD20
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b cellular cytot g@f D%(bl(;%g%toi d ceha'?o tosis (Ref%t ak./,F E%Dgl
GBS L FrOBA I Do A D L a8, WA
apprioagiesdd a4 90 SPTYROBIN Syneryyobatisebly rituximab and

chemml ARieS andtoxins) %ﬁéﬁ;‘&ﬁz heep: &Hﬁ'é@w%@lg%é%dliifiﬁﬁﬁEQQY- In |

articular, rituximah sensitjizes drug-resistant an_.B-cell lymphoma ce
e MR R e A
antigrity, caierri€inB {Die it Baewithis. SCanhder Ciedntphie7apiP& (Anderson ef al.).
Riﬁﬁgi&pﬁaﬁaiaﬁmalé é@ﬁ%)e'b ) 'ﬁiﬁ(ﬁ"ﬂ?ﬁﬁr{t@r 9”%]2931@8%6\@ @f@ﬁlﬂ}&p@f@f&@&

ave s that rituxi tes B cells from the peripheral hload,
o o e R o o T My R e g en
deBpysEeEd 3IBediats corgdayessimetnntab pias di dHeerad raidudb-eependey
celiinoBalignant oty imamy neicis apdptsis kyhichiBmels g 435-445

oantibodies ear io. role.jn disease 0 i ds

O o D S i P bt
Sypeporbetivesn pitsttl Rpdehenebrirmeaner Som|5tben slest fer eluniple,
exph@uealpid Rrfarilis iR Alullinan shesigkealinBnesi e iithaR1S-c6i1 i$83h888 cell
. (2002); Edwards.et al. . Arthritis Rh , 46 (3uppl.9): 40 546 (2002);
R e e S e L e e
(DapifemeRhetifica sy b9 09 wiisqEs& ey AHAES GEY)). In
vivh pesc1bit s £l&0s RO RA06A 16369:P GHIkIS 20081015 T R:42083)blood,

Leandro et at Arthritis Rheum. 46: 2673-2677 {2 » Gorman, et al
B B R R K PR e
(%8¢, Leuk. Lymphoma 44:561- 562 (2003); Stasi et at, Blood, 98:

952-Rbx(2@0 b); BedehatsaldiSenzivafncot nodintSlgaMnt autoimmune disorders,

in which B cells and autoantibodies appear to play a role in disease pathophystology.
Edwards et al., Biochem Soc. Trans. 30:824-828 (2002). Rituximab has been reported to
potentially relieve signs and symptoms of, for example, rheurnatoid arthritis (RA) (Leandro et
al., Ann. Rheum. Dis. 61:883-888 (2002); Edwards et al., Arthritis Rheum., 46 (Suppl. 9):
546 (2002); Stahl et al., Ann. Rheum. Dis., 62 (Suppl. 1): OP004 (2003); Emery et al.,
Arthritis Rheum. 48(9): $439 (2003)), lupus (Fisenberg, Arthritis, Res. Ther. 5:157-159
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receiving placebo). Overall, the maj or y of adverse events was
Ardtisidere fé@ésﬁﬁf’d(%@%b ﬁ%&%f@ﬁaﬁél iff Sk et Al as AN aleed:
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hospital
in most patients with RA were well tolerated by most patients, with 36% of patients

experiencing at least one adverse event during their first infusion (compared with 30% of
patients receiving placebo). Overall, the majority of adverse events was considered to be mild
to moderate in severity and was well balanced across all treatment groups. There were a total
of 19 serious adverse events across the four arms over the 48 weeks, which were slightly
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admission in RA patients (9.57 per 100 patient-years) reported in a
community-based epidemiologic study. Doran et al., Arthritis Rheum.

W46:2287-22(93 (2002). 10 The reported safety profile of rituximab in a small
QuitBer 61%atients with neurologic disorders, including autofhrHUREM6/015577
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erythematosus with rituximab maintenance therapy” Lupus, 12: 779-782 (2003), wherein a
patient was treated with ritaximab (375 mg/m” x 4, repeated at weekly intervals) and further
rituximab applications were delivered every 5-6 months and then maintenance therapy was
received with rituximab 375 mg/m’ every three months, and a second patient with refractory
SLE was treated successfully with rituximab and is receiving maintenance therapy every three

6



10

15

20

25

30

40

in patients with rheumatoid arthritis: serial studies of immunological
parameters" Arthritis Rheum., 46 (Suppl. 9): S 1350 (2002); Edwards et
I and safety of r|tUX|mab a B 10 cell targeted chimeric
W%%Or?gglio?r?g antibody: A randomized, placebo controlled tnaﬁ‘ﬁ}}’gﬁéﬁ’ﬂ%"’ls’”
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g e e e e
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submission and invitation Koegh et at, "Rituximab for Remission Induction
in Severe 10 ANCA-Associated Vasculitis: Report of a Prospective
Open-Label Pilot Trial in 10 Patients”, American College of
Rheumatology, Session Number: 28-100, Session Title: Vasculitis,

AnBessiomI¥pe:ACRILORCUIRBLSCSIARRIMaT YEatedon,28Masculits,
Mo esg}p&é%?/%S/éOOA (Eﬁﬁ:llwwvlyiabstractsohlllne.comlvlewe; ' )
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moﬁMoﬁ&@%ﬁggg:}s%pg{’ez?%mﬂ’@@5’1%&@9@0 ! .Qé%@géi%t(%{) I" 1 gggﬂe abstract

depiction with rituximab for refractory vasculitis” Kidney and B]
subgyistiap AR RREERLIK 98eh s (B ImR 8 ReButsrB & treiomieiskgisnal
ANCaseubitisarivANGAIWREkshep }, ROORAvaciean Seciaty: abiaphrobagysts”,

C "Rituxim her, for the, Induction of Remission
Ny R R
SesRped Peh SRSumtHary ot R o623 nemnuAd Yelerhce Network,
Sedaitn:iwayreinnetolarance.oreseanch/ autginudRnesals/sionsihiny,
,,Sl%ptc_iteLeandro ei at S‘geceill cells
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rituahsiticReumd BB S Hrsioy. B1aB0i 2603 IDSInmane ol tHs-cel!

degRMERtGR MRl AsResicheradsupirviged dhe bsnpfan sliective.ampunt
20 d?réﬁ naked CD20 antihogdy for the manufacture of a medicament for

iy R FelRsErS bisballohian St et WHarah thE Sutiaeiabe 15t
Anfesiven Sioaeiioiiivepine ldise dsec athickrthvan Mrheinmer Sidispase. (B0 hdiation of
ReSRERNG A5PSELDEre isverovidsd the vse afanaked SR, %?HPRQ%J%WG

manufacture of a medicament for treating dementia in a subject. Also
Supeato bl A methd drBr e dnisg e Nefgks disease in a subject
httreOmpriSing uadapristering e aake: G20 antibodyde-the:sublectdndane: o/,
ng &pQuUNt e{fgg}li\égctqustgga}t lth AIzheir%eré?lSd.iEease. 35 F rgher disclo
|

I is
leﬁ?gé 1 n%/ I%‘?m narve B ] ient with 1] matol artﬁsr?tgs and
ame or treatlng ementia In a subject comprising administering a

sysigake BID oD Bttbey totHe s uBfeerin G Brdutt SiEdti(A99)treat the
dementia. The disclosure further concerns an article of manufacture
comprising: (a) a container comprising a naked CD20 antibody therein;
and 8 (b) a package insert witiminstrp ofionsiforetréating Alzheimer's
disease or dementia in a subject. Brief Description of the Drawings FIG.

IA is a sequence alignment comparing the.ami cid sequences of t
o T (3§ ST o Al 2117 (SO NG e (D20
antihoddaiZée PrmHewanaatsE@MID N Pyatirdthbdimardkappanightibject

wh&GBRIMSURGEUR (R P N QB)m e LRB SO ML afaBR1IWRner's disease.
2006/116369 PCT/US2006/015577 5 2H7 and hu2H7.v16 are as follows:

CDRi (SECID higed), BDRE (BEQ@4D thOus: )panchaked CD20 antibody for the

manufacture of a medicament for treating dementia in a subject,

Also disclosed is a method for treating Alzheimer’s disease in a subject comprising
administering a naked CD20 antibody to the subject in an amount effective to treat the

Alzheimer’s disease.

Further disclosed is 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.
The disclosure further concerns an article of manufacture comprising:

(a} a container comprising a naked CD20 antibody therein; and
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CDR3 (SEQ ID NO:6). FIG. 113 is a sequence alignment comparing the

amino acid sequences of the variable heavy domain (VH) of each of

murine 2H7 (SEQ ID NO:7), humanized 2H7.v16 variant (SEQ ID NO:8),

and the human consensus sequence of the heavy chain subgroup Il

(SEQ ID 10 NO:9). The CDRs of Vu of 2H7 and hu2H7.v 16 are as follows:

CDRI (SEQ ID NO:10), CDR2 (SEQ IDNO:11), and CDR3 (SEQ ID NO:

12). (b EI@ckAcancd @itk B sthe i ©RRY GDR2aAtECDR3sinieachcchiainearie in
a sEhjelpsed within brackets, flanked by the framework regions, FR1-FR4, as

indicated. 2H7 refers to murine 2H7 antibody. The asterisks in between

two rows of sequences mmmeem@mmmémml@@ different between

the tﬁ% SERYENCER e ‘?TeHPélo’;%”” CCOI;(IZilon Kate)’:atees 0?' the variable
Sequences of Im unologlc Interest Bu I|c Salth ervice,

hg‘M&ﬁa}%& iNstities bt Ieaies 2@&&%&%@ (19919&1%& S RIENSENOWEQ

ID a8e)baed dhedicheh KhfpaZi ghvspaadignentef thevnaturerHhrie and ¢
2H7.v511 light chains (SEQ ID Nos. 13 and 15, respectively), with Kabat
variable domain residue numbering and Eu 20 constant domain residue
numbering. FIG. 3 shows an alignment of the mature 2H7.v16 and
2H7.v511 heavy chains (SEQ ID Nos. 14 and 16, respectively), with
Kabat variable domain residue-numbering and Fur constant domain
residue numbering. 25 Detailed Description of the Preferred Embodiments
1. Definitions "Dementia” refers to a general mental deterioration due to
organic or psychological factors; characterized by disorientation, impaired
memory, judgment, and intellect, and a shallow labile affect. Dementia
herein includes vascular dementia, ischemic vascular 30 dementia (IVD),
frontotemporal dementia (FTD), Lewy body dementia, Alzheimer's
dementia, etc. The most common form of dementia among older people is
Alzheimer's disease (AD). "Alzheimer's disease (AD)" refers to
progressive mental deterioration manifested by memory loss, confusion,
and disorientation, generally beginning later in life, and commonly 35
resulting in death in 5-10 years. Alzheimer's disease can be diagnosed by
a skilled neurologist or clinician. In one embodiment, the subject with AD
will meet National Institute of Neurological and Communicative Disorders
and Stroke/Alzheimer's Disease and Related Disorders Association
(NINCDS/ADRDA) criteria for the presence of probable AD. The
expressions "mild-moderate” or "early stage" AD are used as synonyms
herein to 40 refer to AD which is not advanced and wherein the signs or
symptoms of disease are not severe. Subjects with mild-moderate or
early stage AD can be identified by a skilled 9 WO 2006/116369
PCT/US2006/015577 5 neurologist or clinician. In one embodiment, the
subject with mild-moderate AD is identified using the Mini-Mental State
Examination (MMSE).
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Herein, "moderate-severe" or "late stage" AD refer to AD which is

advanced and the signs or symptoms of disease are pronounced. Such

Subject n be identified by a skilled neurologist or clinician. Subjects
“év%%ﬁillgﬁ%%m of AD may no longer respond to therapy 10 withy L/ US 20061013577

cholinesterase inhibitors, and my have a markedly reduced acetylcholine

zdexﬁ&-_mm@;@mﬁmv_ s{a&z &Iﬁzﬁl g{@@@%’iﬂ@@?@ﬁﬁﬁ@&ﬁ(MMS@E}?}i@ﬁsiﬁﬁpd_

| the Mini-Mental State Examination . The "Mini

C%%gzgmg%ﬁminaﬂon (MMSE)" is the most commonly used test for
compl&int8 ofanenrory prighlenisonpetientbe diameasid sfderrmsmishisvbaihly

neSANRIARReds, 3 3 ubieetS With B15¢9r@)ah 110 R BuRINIS MY BEs variant (SEQ

idered tqQ have mild-moderate dementia or AD. Subjects with a score
I T B A o B L R SV T A AD,
NORe MSERsoiyuisE2rH sedibe2bf qléstiondedhvteSiaRé 48ROIWRIERO),

cﬁ@@(sﬁqagiN@:‘tﬂ‘@%\g@sﬁsﬁe@e@iﬂtﬁﬁyﬁgy answe_[;sAcl:orr]re_ct. a ’
max core oints is _possihle. Pe wi zheimer's disease
genegja#@-ssééﬁé‘%%l of st%%?ésﬁ’é?ﬁ%%“&@%%&&%pﬁm fEREasese
widnmilabketr HemltbbtP she hotogicd RgsassMéditResoureete(P AR) wibsite
muMER PN BREIN GROM A aL AR 8:3RRE8fitegl E0rm RlAR-GRLISSGBY
el gg?ttlc dteggct. "%Potradlc AD" is the most common formqof AD{%%eveq
Yo' CAEedBYE ESmMbInatiSASHenViroiTMERTa Bhd GEREtRsiLtsiE &4 ,
Sequstr B4F Iyemovjpracd Gdely-00% B A EE Hierdihdseda patiehisstintes die
H@n@@&kgi&mﬂaf G@ﬁi&@%ﬁ&b{dﬁtm%ﬁf calel medications is R
inte one or mare medicaments m comm used.tq treat
omi i T B AR LR R A TP A i bt s (15
ID é¥wslimd ane rbls echnbibiely andiio K vt Dz aigonistreaidey mptominoind Bror
cofbmeantiriisaneamidRienomenon or departure from the 30 normal in
structyre, function, or sensatign, experienced byt ject and.indicative
o AD e R B L R PR PR B
ID hlnp déerdriérarmnagitydubjsch fetbrs vioiabls Aroin ersidenembgbjecnd Eu
cofsenelalyntheisidnjesbisigligible for treatment for AD or dementia. For the
purposes herein, such eligible subject is one who is experiencing, has 35
experienced, or is likely to experience, one or more signs or symptoms of
AD or dementistaitedescriptinnebthe-Preforred Brshodiments
of mixed devessitia:{M1X), where signs and symptoms of AD coexist with
thosepf jsahemic.vaseulardementiadubln.ane mbodiment. e oca
subject Is not suffering From an autoimmune disease, Gther tﬁ%ﬁf B Sne
fackeittetifigotroRT bR i RIC RSO faIR e SRRy -d R earrintRe Mg sptiBAally
shdtievideritifiefcbasomene whahasihrerscrRenaddonelevaiad Jeslsrof

de&egggf%ﬂ%}wgn%tg%%ljﬂ §e§rr1gt[g]a (%qu%ﬁ%% %/&g:l%éfg%%t)a, Alzhe?mer’s

PCT/US2006/015577 5 cerebrospinal or senile plaque(s).
demgidim stiveile BRsdamBRang T dumatt aeppeldeRonisdrasing an

disessdym0. detect autoantibodies, assessed qualitatively, and preferably
gg%@g&% SHERYIOBPIRRAIGS gV B SIS EP A I NG SHRIEHBsed by

memory loss, confusion, and disorientation, generally beginning later in life, and commonly
resulting in death in 5-10 years. Alzheimer’s disease can be diagnosed by a skilled neurologist
or clinician. In one embodiment, the subject with AD will meet National Institute of
Neurological and Cormmunicative Disorders and Stroke/Alzheimer’s Disease and Related
Disorders Association (NINCDS/ADRDA) criteria for the presence of probable AD.

The expressions “mild-moderate” or “early stage” AD are used as synonyms herein to
refer to AD which is not advanced and wherein the signs or symptoms of disease are not

severe. Subjects with mild-moderate or early stage AD can be identified by a skilled
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cerebrospinal fluid (CSF), and/or senile plaque(s), for example by ELISA.
An "autoantibody" is an antibody raised by a subject and directed against
wé E&ng‘fl%%%g 1.0 own antigen. Exemplgry autoanf[ibodies. asso%.@%gg%ﬁgfﬁg,?,f
or dementia include, but are not limited to, brain-reactive antibodies
(BRAS), and antibodies to: beta-amyloid, cardiolipin, tubulin, glial fibrillary
neﬁ%ﬁ@g‘i’d’ﬂiﬁiﬂrxlﬂﬁﬂ.r@|&m@ﬂﬂsﬂdﬁf@m, éhél%hhai@awkmﬁia 'QEmG&&aﬁk@Jatﬁlndemiﬁed
protein,.myel sic protein (MBP), serotonin, dopamine, presenilin,
”Sfﬁﬁ@ﬁﬁé”ﬁé%f%af&%% ?,&'gler{%tg?? @%?ﬁ for advanced glycation end
prodtietsi{R G ERprepvergreiviat sty (NSEfer 16/ dAd il IiesvBged and the
si giﬁwpi?ﬁx{ﬁt@ﬁﬁ&aeﬁbﬁélxr&?@hdﬁhﬁwm Layﬁbgfcsimae iaatggétgbﬁfsjm&lh@&
exceeds the.nor evel. orm typical autoantibody leyel may
S S R e
withyiehoknpritressftaltibigoteorndAnY bavele mukadly Telsibhseidahdimseembyobe
enSRIRNCRE s @i-Senile PRRHR:-¢0 BN easlive anlibodies!i QnVBRAS e
Ex%%n%ﬁgns(%\q eously occurring population of human antibodies present
In serum, cerebrospinal fluid (CSF), and/or brain tissue of a subject,
whichzanreaatall s RPARBHAIR AN R Ak GRRHMBHBUSSY RIS r
co C{\Ialggst@sues with greater ecif(igi%th.arg }Qg% react ﬁ/ith other normal

memory, grobiems or when a 0§l entia 1s el ngidered. ..
\ man’ ISSuUes. quea?ment. Ol a supjec Snerem rerers O%%ﬁ ltsnerapeutlc
Supjesttiithtasaeiprbphi detie s onrevaidtive ihbavsupdd-Miklgmcidemspdr
or AreRtReRtwsksaSesalipady pilisiore dermanta @swvelasthose
aefpich e AD T dementia is lo.be preyenied Hence, (e sublect, may,
| av_e been lagnosea as having QA r eme'ntla or may ne ) i
PopteHisposa 6rrsusee iRy fHtHe ROCoEtehiantmuTHieosvh 3qang,
postisial bespitreatimeniciasry el Re wirtsluaes 2praieRtative. (S&pbies of the
rophylactic), palliative and curative tregtment. 3%The ex ion . .
oo R e PR e
hitps/ eersPgETREPReventing, ameliorating or treating dementia or AD. Such

an effeclive, Apoual il aens@I LN an mpravementn the signs or
symptoms of dementia or A zheimer's disease, stich as: maintaining
cognifiReF iR cHioNi{#be BRampremeRdmBgt ARRIAYE, lehacarirfiriag,

co@ading aneloironnitng! skil ginslevidiag:the Hragrassialkie, pissase; 8% of all

: ingt i ' ltogether; i
dmgg CAARSD, F%gr%ﬁfeﬁa% RIeYSIHng é‘@%%k?ﬁgﬁ%e%sgge €r, managing

aviora ems associated with Jlsease; treating depression
and/BY apatAy e SRR BReNE RS ST A AGIrNsIE APaHErBr AR RIeE);
comlawilgribedossiol Oail vidivingskilexsuph abeaading e sah i AT mgo iRt

chdg0e Bathrpom;. gg%gmggmg&qu level(s); and reducing CD20

positive B-cell numbers (for example in the serum, CNS and/or senile

plag e Sy PIOW 20D SFEESE R RIS Blsten TP s ndeppiis dsidiice
notthlbitertisuan fageioh oircempisiiicpanbict blodlksatij¢otentelielowits thaD or
defteakdown of acetylcholine and/or butyrylcholine. Examples of

cholinesterase inhibitors include: galantamine (REMINYL(r)), rivastigmine

(EXELONFSY, erBpe 2P e eRiss(rfjotds PrRTSe G () sabiget refers w©
an HDPR | NE6TMsBjetiN-rethydlD; abpariste: (NMDM aftagenistiddreinis or

deﬁ%ﬁﬁﬁqego?%@%%wo%s herein, such eligible subject is one who is experiencing, has
experienced, or is likely to experience, one or more signs or symptoms of AD or dementia.
The AD or dementia diagnosis might include a diagnosis of mixed dementia (MIX), where
signs and symptoms of AD coexist with those of ischemic vascular.dem{;ntia (IVD). Inone
embodiment, the subject is not suffering from an antoimmune disease, other than AD. One
suffering from or at risk for suffering from AD or dementia may optionally be identified as |

one who has been screened for elevated levels of CD20-positive B cells in serum,
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10 composition which blocks or interferes with NMDA and/or regulates
excess glutamate and/or glutamate activation. Exemplary NMDA

wal : nists include memantlne (NAM ENDA(r)).and neramexane, The
terr%gﬁmhunosuppresswe agent" as used herein for adjunct ﬁ%%%x"?é’f"e‘ﬁg’”
to substances that act to suppress or mask the immune system of the

ceRigShGIRY eateshBeraltidl prkhisyvorldiRaivds, SHRSRRGRSINAL subject

sugpress cytokine production, down-regulate or suppress self-anti

en

Moy B WeiER o FmEEREIB REERE %ﬂ&‘Sﬁs.%‘i‘ﬁﬂ%@%f@iﬁ&?’?‘é@éﬂ&agﬁé}&déﬂd

preabiyng:dvaiyivBbs ubistifutadopytimitinesa(sde eBc®htinNbde 4186107 €9tum,
ceRBRSHRNPIAAL &Eﬁb}i@ﬂ@/@}%@%ﬁ%&%g,@sﬁé%&% Rgiglavir; tacrolimus;
glucocorticoids such as cortisol or aldosterone; anti-inflammatory agents

suchfas"avoyatvoxiyd énasentitivibitonsal 53lip exyigenadel 28 ihabiios; osdject’s

oW UKBLHRNS LRERRIOKLARIRG0NIS ARUHDE AIAORI YIS SHERAS REAIBRINE not
or mycophenolate mofetil (MMF); alkylﬁzagglba ents such as

limitrd phBakEATE: BIIRUER R o5 i bhdebimrRiderydiolivin,
tut{wiiniclinh dibkil dheabHE atigensei@snaes gridtesh INELYD. fRadliodlde, cytoskeleton
prétel 54 BAH- IR ABIRROIRR IO T MIAGANASDSANA MBS beta-pepride

fragments; c()fclosporlne; 6 mercaptopurine; steroids such as

(A RBHCBSERIdY GRS R Bt Eo6Pes 5 itk dro A arBiBger &
anghtbelhksone, methylprednisolone, including SOLU-MEDROL(r)
methylprednisglone sodium succinate, and dexamethasone; dihydrofolate

redulta st R tBF S BRMA TRkt STrER LI BTt o St B LR BYlyyhat exceeds
theantirmsdlieriell afehtseueh astghtelioguinsibnly kyedromeychiategiging found in a
nicibbiasalazing fefvnomidel crinkineprayoking beceniprAtinRdesOAD o

antagonist _includin%Banti-inter eron-alpha, -beta, or -gamma antibodies,

eI AT HE ORI YDA TS INE Bt 258U @R iximab
(REMIGADEG) yotraidathes(i nra R AstisNFralphanimriy voadhiesippulation of
hekSlRRercaRt). Aot NEheta.antikadies atidnietlenlin-g Ak BRhanihadies

and anti-IL-2 receptor antibodjes, and anti-interleukin-6 (IL-6) receptor
R A AR PR, R R GO T ot B
gregi et S IBaaitibodicswahtithe8Trasitivodiessdeterologous
anti-lymphocyte glohulin; pan-T antibadies, preferably anti 35 CD3 or,
i e e R
or prsHsalAlifTra90re s TaF piblished (2880 jndudpiskindsedraibibring
de@tawd Rsfaelnishieia (I Glichatakrstiepigdanase bLRNA QL NA: NS biect

host, FK506; RS-61443; chlorambucil; deoxysperqualin:.rapamycin; T-cell
NI EL 4118 e LTS o TSRy o
to fradrenEiOiHer Bieders Clemmang 25T 30- 4821199193 WO 1907lipgzdes
preGRGWAY (A0, Napusec3dl pA82i(138A anE NE:81R1133); BAFF

antagonists such .as.BAFF or BR3 12 WO 2006/116369 .

e R s BB as e IR A i B o
thahisteidstistSoaicraiag asud apsaray xening derayiiavenbs Brahameifoctive
amd Bl 18 24200R)rand ses alsecdelioiiondhelion obiglagicnade atsdhat or

interfere with T cell helper signals, such as anti-C.D40 receptor or
A s L T R A e ThSOA 03 B Cpao
langyagee otétiep] haking readingeiecwdos 3309: 80wir9 0B \piistrawishatisgse;
del IR nsd:oA piA R8N 995 AN b it SRin sk %iat ARSGIANCe,
assB05:4380 G408 and sl isceniayantibedics (EP 240,409 sy as
aggression and/or anxiety; slowing the loss of daily living skills, such as eating, dressing, and
going to the bathroom; reducing autoantibody level(s); and reducing CD20 positive B-cell

numbers (for example in the serum, CNS and/or senile plagues).
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The term "cytotoxic agent" as used herein refers to a substance that
inhibits or prevents the function of cells and/or causes destruction of cells.
tef intended to include radioactive isotopes (e.g. At
wgg o110 5;’
Y %g 1§§9 Rel88, Sm'53, Bi212, P32 and radioactive |sot0%p2:e§ﬂ1j 0%%15577
chemotherapeutic agents, and toxins such as small-molecule 15 toxins or

enzypaticaleagtive lmﬂgroﬁm@t@g&l dHegabdaiant %@mimamri&i@m@ffems

'WIa ments hereo a,g\e 0 %hﬁr Er 1t]|tc a%nimlsa nycalg gglound
‘Usettl he?ﬁ 0f’vea(fmen Cancar Exanpres of themdtigrsh el AgEHE e

mhﬁ?@wﬁde mmwmln@ﬁhg@ﬁ@%u@ﬁ%@ba@ﬁéﬁmgpﬁf@bﬁé@)d edoﬂepezﬂ
(AGTEPANG -allysutionatas stchraghbysulfan, improsulfan and 20

piposulfan; aziridines such as benzodopa, carboquone, meturedopa, and

ureddpa’Netkeyhhifrirseerared (PP n sedapnisEstisrelndin gnadbdethatinggent. or
co;ﬁm&r@ﬁ%@ﬁﬂﬁ@@r ﬁHﬁWA@é@Qﬂmﬁmﬂﬁyregulaws excess glutamate and/or

trlethlé/lenethlop 0S horaggﬁ nd trimeth) ?tlt Egelamme a(}ﬁ/’%ﬁ%
Bl AT ISIy B O SR EAHS 38%‘%‘?‘3 SRR {7 and
nefergraisinol, MARINOL(r)); beta Iapachone lapachol; colchicines; betulinic

acid; a 25 camptothecin ncludln hetic analggue topotecan

v el T M e e
b@@@t«ﬁ@émmsméemm@pm@ktme an@sryioceltiptothiec yinb tystdtiepin.
TrEANYSIAtbECdeR Mo gl ﬂ&s@?&%ﬁl@ﬁiﬂd&é{&?|&§U§1§QQIQ@Z@J%§@mss
1§yntr(1:retlc analo ue?&g? toxln inic acid; ten| §I
APy e Patict oa[% }r%?potfo%ﬁ 8&?% Statin;
aﬁ@h@mé@rﬁiﬁzmk@h@m@mglmélwr{ﬂqeﬁb%ﬁ%@éio@éé%ﬂmr@m&@@mi anti- -
infaRArEMLinele B RIPRIN: PRI AUSIRIE RS A RRASHIYi S RRAUISERHING] or
}Cpltrognen angli{%ggrds %yogh asn(%gllorﬁmbucn,lchlorna hﬁﬁlge, 5 ipoxve
RSO PRSP AAMIe B famUShRe S O S M e NS AN ahming oxygenase
mhﬁbé@hl@frétlﬁﬁi@ﬁmﬁbmthwmmmd@nm elpizaasis mobessidhipprine or
mﬁhﬁf&&l@tﬁ Iﬂ%fmﬁ(dmlﬂwsﬁlaﬁaﬁmf@ﬁﬂﬁﬂd& w@ﬁﬂo@m%aaﬂudeitmm&@ame

,Such as carmystin lorozatocin, ”M?—f e Iomustl

rl%\ﬁll Srolﬂ%t%eéaraa?’lﬂ yotlc?szlgucﬁlgs he ene aﬂtégcnﬁtl% cnk( S lﬂeg ﬁ

N%é{ﬂ&@éﬁﬁ?@ﬁtk@%@@manyﬁwieh@amﬁ@&ﬁﬁ@aﬂﬂt@%@éﬁﬁ@@mm
cy@ﬂ@@@mé (S%r&lgapﬁt@fb@‘ﬂer@klﬁﬁmmib cﬁdioﬁnglmds& A8 B4R )or
o emicin, including dynemicin A; an espergmicin; @
luﬁé%é[;(r:glngg%acﬁﬁ (E:ZHQ %cﬁ% ore gﬁdﬁl vel g’ien 5 Olpc?n%%cpro e‘Tng Ez?fﬁs[ede ROk
"*EQH{WEWIWW%E}fGFégba%@%ﬁ?ﬁﬁﬁ%ﬁ%@i%cﬁ%ﬁﬁ?@ﬁwdﬁhﬁaﬁlﬁﬁy@hﬁ?HDTS
suca;zasacsma;éada@mwimﬁ&we@%mwmsz SRHNMNAMYEIRne and
s B R en R TS e b R Rhh o o
aﬂfﬁgﬁfa%“ﬂcb‘%l{aﬂ%ﬂéﬁ‘éﬁﬁ@,"ﬂ%r@%‘i‘élﬁf(ﬁiM’éﬂﬁQHQMAM‘?@FRRﬂFmSIS

fachORIPAIO 1 phel @xelibdHsi N SR STRENIEAD TN @ HIGH U2y BEOHTOF -alpha
im@PRS %'é"ﬂp HRXRL &%B'C'Hh"i%'ﬁ’% Qn’?ﬁdﬁ‘rla Cﬁ] Pge)é Lr{r%)gr gn)]anubodws

eox OXOFUbICIn plrublcm esoru ICIN, I ICIn marc
andyifg &ﬁ@%ﬂ?ﬁ@%nﬁéﬁ?@“ﬁf%ﬁh@%ﬂ@ aﬁ%P‘?Rﬁa%ﬂﬁ‘\‘%ﬂde
anmgmms;@mswepi&mme@mﬁﬁmgmz pngmymrma;@melamml&,s anti-
£ 3590QHHRIEIN, ﬁé{&E}f@” 5@%@1 %'”1 uperaidin, L %%”&“S—‘ﬁr%ﬂ&%ﬁt i
zorublcm al‘ltl met |tes otreféte gemmtaeb
CI{@E W@ﬂﬁll}%gﬂﬁaodies soluble peptide containing a LFA-3 binding domain (WO

90/08187 published 7/26/90); streptokinase; transforming growth factor-beta (TGF-beta);
streptodornase; RNA or DNA from the host; FK506; RS-61443; chlorambucil;
deoxyspergualin; rapamycin; T-cell receptor (Cohen et al., U.S. Pat. No. 5,114,721); T-cell
receptor fragments (Offner et al., Science, 251: 430-432 (1991); WO 90/11294; Ianeway,
Nature, 341: 482 (1989); and WO 91/01133); BAFF antagonists such as BAFF or BR3
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(UFTORAL(r)), capecitabine (XELODA(r)), an epothilone, and
5-fluorouracil (5-FU); folic acid analogues such as denopterin,

. rexate, pteropterin, trimetrexate; purine analogs such as -
W%%E?é%‘lﬁg& 6-mercaptopurine, thiamiprine, thioguanine; pyrimyidiig>0 6015577

analogs such as 15 ancitabine, azacitidine, 6-azauridine, carmofur,
anf¥bAIARINEnditleRnariding Al unidingis e feeHARIRSsOMUAAING:d Mackay,

anti-adrenals_such as_aminoglutethimide, mitqtane, trilostane,; folic acid
IR St Ao T b AL RIE" BUO R G RARIER S Ebsice.
ingrisiotebdlintt helnd:, emiliraoih ameadiid) tseapteibucintibiSaditianed (CD154),
ingtaaRIRLHeiaisming dameealens;.iaziauong. elfarstuing, sHiptinimo

cetate; etoglycid; gallium nitrate; r ea, lentinan; 20 lonidainine;
ﬂ%ﬁ}@ﬁ?ﬁ‘ﬁﬁ%’i’sﬁéﬁ% "hay é‘hggé%érig@;\&i{a%%gg%@#ﬁt JirALBAk:
Scratoxritr bPRS-Tdpdanmo Tnilaerinter petitobtatifl BhedaMh etcipraFldREIn;

losoxaptianei-grotityhydrazide. ProcarRazing DekdhRaleaasharide

complex (JHS Natural Products, Eugene, OR); razgxane; rhizoxin;
e e e Ayt LR RS
in¢hich karinpiestiglsaroiprs;(tric HeTHECENES, (B3R I BT 2SmXin BitrEiGaria A,
1adRHACHRNA 80 85@@1@&@%%&&6&'&1@@5@&&@%@&;iﬁ;é@;@'%@&ﬁu-mo;ecule
I DESING), dpcatharine; mapnamysine, miobrontol, mitalaciol,
pIBShroman, gacytosine’ arabindsids ( r%—br‘;)l?%l(gtaélb’g?t%%%‘lﬁs‘fr aighens
thgse@flitaxel (TAXOL(r)), albumin-engineered nanoparticle formulation of

paclitaxel (ABRAXANETM), and doxetaxel (TAXOTERE(r)); chloranbucil;
O i S A RSB B TR TR AP i, e
capjsplBxmakd oarirepidkrrpeinio lesstitia B0y Bk BANE yepiativh oy, bioposidé
cyb MBS I ifesfanigeoniexaniiene: wneHstine IONGRVMINDEINn and
alislatinleucovavin; yinarelbine (NAVELBINE()) novantrone;
PIRSO4 rei(a%e; aunomycin; amlﬁo‘p(ferln? iDandronate: ?O%%lél(lim%pr%se
cthplsitmercRmS pobplereitirorenied] Ak altsineiNIFO Y setirdigsnsuch as
m&@@@%@@@h@%@h@m 6@%&@M®H§@ﬁ&@&d§@ﬁ&tﬁﬁ@ﬁy@ﬂ&lﬁﬂ%ﬂ#@sﬁf

ny of the aboye; .as well as comhinations of two or 35 more of.the above
<o B R S R R e
(depehaphddpratide®)d Srbrinprebonsrerrshnk calabipred hrBlircacidia
calnPMerEIX (RBIabhs eviatinmedo baultgailentragirreq ANt rsxs | ipketing
. (ELOX ined with 5-FU and leucovovin, Alsa included, in.this
R A o R b SR G R
brygsiptibribedetls BIRRATARS thadesi o mbtdodiegrdvaticomeapbstic
an@ibghane rekiephv1d NG, ﬁ&ﬁﬁf@d ﬂﬁﬁ@&ﬁﬁ@dﬁb@&&@@@/ﬁﬁﬁ@zﬁmiﬂﬁﬂbﬂa&wm

ic, Qr - treatment. may be hermgnes .

o LR L e SRR s,
anglogapidr Yigdtest S TS ERNIs Fletbatrbing o eeiatiple Seaedisiran
spdiadingiNebNV AR EXamoxifenmialaxians afii=] Ashpklrainxifase,
es N RO R DR IRl b (O APERSIALS, 20

toremifene AR .; antl-prpgesterones; es;ro en 'receptor down
melpisegUiatsrb IERpRIE S Bte RIFdBEptE naritafis s urs heusRdstrant
nittboABLORE X{ rragant ScithadAbatOR s PRI @SEeH s uitlevm: thei

B A IS R 0 R L,
calicheamicin gammall and calicheamicin omegall (see, e.g., Agnew, Chem Intl. Ed. Engl.,
33: 183-186 (1994)); dynemicin, including dynemicin A; an esperamicin; as well as
neocarzinostatin chromophore and related chiromoprotein enediyne antiobiotic
chromophores), aclacinomysins, actinomycin, anthramycin, azaserine, bleomycins,

cactinomycin, carabicin, carminomycin, carzinophilin, chromomycinis, dactinomycin,
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goserelin acetate, buserelin acetate and tripterelin; anti-androgens such
as flutamide, nilutamide and bicalutamide; and aromatase inhibitors that

inhihi 6 §nzyme aromatase, 15 which regulates estrogen pr tion in__
Wl{ﬁ%ﬁ%@ﬁﬁ glands, such as, for example, 4(5)- imidazoles, %8’9]%%2006/{}13377

aminoglutethimide, megestrol acetate (MEGASE(D), exemestane
daﬁﬁo%@/igtﬁ%Mi&armeﬁa@%xf@ﬂ;g&ﬁ%agmﬁ&%@f@ﬁ@hlztr?zgz!e
, an asirozole r)). 1IN Itpon, suUc niton
A N B e e R S el
dostodlrimate(forbisin G ]diTBONERE S © GIOFETA G icetidionabida),
epliMRR QloAte(E)), NEDRAD:AQIROHRBIE asichrRiadanaie (LOMET& @),
alendropate, (I;OS M,g‘)(gé)&)g\zl'g)amjdrona{emﬁc\;lfeEI%{:,]EQ\I(QI)1 (t;&lud%onate, Sl
PR E‘P&?ﬁcoaigﬁ%e%%ﬁ%?el OREL(HF 38 Weh & froxé{cfflaﬁlﬁ%nt}g“ ’
quélBadicroledrenhisbie ssige Kgtos e rtaraliy)utantidenseeviion dotsttides,
zo%f%&ﬁ?@fi%&ﬁﬁi&%ﬁ;iﬂ@b&&?&?@%%&?Qeﬁi‘cgﬁﬂ%@(@m ' @g tggamyv?yrsl
C INn apbneran oliteration, Cch as, 10 example, -a a,
R e R DA e e o oaHas). e
acischl e FHER ATRREG nmetiviee sl perettherapyaluseinigsrifisranalogs
suEXAMRR Ak QYR IINYRECH eI LY Bl LINGR:; VRE6INE ARAIVA KIEN(E)

vaccine; topojsomerase 1 inhibitor (e.g., LURTOTECAN(N); rmRH. (e.g.,
PR A B AT ST Lo EYBES AR, T PR
enfgiaies fivatidndeniladnniditorchiso knengintahidils TR0EB);, tildstane; folic
aciRhapnaaRHticallk actartahle salitaeidsiophSQiderivatiNe sk any: RSt linic
o0V e term, cviolne. 5.9, generic e [or proeins feleased, by, one

cell ' popu afion that ’ act on anbther cellas ntercelfilar mediators. ’
digzignpmplcdonidhing elrkines aptatripHoities impnoRindydivmieagkiprinan;
lorfMa)ifuGRaEinbidd shan hsRataBidd 2fd WaBrbko@ndLofiodkeBolle; 9, IL-11,

milbiLgch- 13, inclucing PROLEUKING 112 and humeniL 4 abd mutapts
0 ﬁurhanbil “ASlch ag 1or examp & B mutanteon aining a rUtation in

ethyByesgish: srorrczpginichS fEinobrrsehpsidstsainr)ceo TELD Ragrashaduste) Bugepe.
O lrischangrddamn Lhfresidivgariumon; necrosifasthsue.ar; D 2a or
A aher polypentide factors, inclyding LIE ana kit ¥$§‘£9 AKE)Y As
use_g heréin, t e term cytokine | cludés proteins from natutal sources or
angpigipe) s BIndRt ke SRS ibibtie B a dacahagur amarerarstig:
mittBHMRHECAUERERIC Yipkirasan] DWOsRRDG L EHSRE PLTAIS IR bR dids 5
eg'f‘fﬁk&ﬂ{&gﬁﬂﬁ%{@'35@,599,&1%&%%@&1‘;&%‘ ?‘Hé% SANNER:0Yr paclitaxel
armaceytically acteptable derivatives and salts thereof. T_ﬁe term
(A HE" refars dexpatgheptitie HothBh e ormnhenta fethjeasyans secreted
meByspgipindhdtanergansiailaduaisadnokidachamantuthehiDrpaanesiarenstine
(VEKBIRIE). gf%ﬁm@9&5939&%5&;?%@&%%&%9&85@%%imeth'ony'

humaé%%owth hormone, and bovine 10 growth hormone; parathyroid
(ONGAYINED iRy pERIME: teeemve BrofiomtrinieRIRiN EL SRR, novantrone;
edheirengreplacRmatittpeap iandinge ip duaheasCaluBIREGTES 2000;

Y RTOSRARRIR06RPRARAS. s FRIOSIANR Eﬁh‘%ﬁgt%gﬁiﬁéi\%r I {&Rigkactone;
ollicle_$tim

prorelaxin; glycoprotein hormones such ag f ulating hormone
accqriably Hréfads iR S OERBHY by vass HEbm i AG HEm ARTYR D,
maptoxbtinbplacaiial ZIOR e abhebisei gofiadetiapim-astagatdd peptide,
cycqgﬁl%gﬁﬁ%%g, doxorubicin, vincristine, and prednisolone, and FOLFOX, an abbreviation
for a treatment regimen with oxaliplatin (ELOXATIN™) combined with 5-FU and

lencovovin.

Also included in this definition are anti-hormonal agents that act to regulate, reduce,

block, or inhibit the effects of hormones that can promote the growth of cancer, and are often
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15 releasing hormone; inhibin; activin; mullerian-inhibiting substance; and
thrombopoietin. As used herein, the term hormone includes proteins from
WBaz%@Jll%%gces or from recombinant cell culture and biologic%l
eguivalents of the native-sequence hormone, including syntﬁe
produced small-molecule entities and pharmaceutically acceptable
in HRrvaHve sy A Salts tbrealy 2Q.ThedetmyGrawih festeheteliersdQes.
proteins that promote growth, f\nd includcg, for example heFat%%owth
EXrimes lﬁB‘&S‘&%@{‘&%%F%Sfﬁ% SFIASR TP SR STRRRA S SUARTARES Herve
ingjrdinghffaetarspéu thrasiRGREdnglaélet-daiEd @ rowth factodotidamsforming
EIONAD) el RS ks aHa @t ki, dRRel CleO Ry in ikeoggowth
factor-l1 and -II%%%thr? o%%n C%I\EIP(_) , osteoinductive factors; interferons
OUEPRIOAE FRFLIPETBHELS -'fpé’t d S B EOREHRT 28 i GPERRE FEETBIY (%)
regughragiMack ophage S 8F (MG SE)sig rariude fytesnat bl GBIESP); agents

thd@MeGoRfrd AR AP MACHIRA R (G136 « ApRe L ARSI, IBEAGIMeleasing
growth factor mcludes%rprotelns frgm natum%grces or from recombinant

PR R R A B YA RO ERIal PR Al Sabidce
gogrovithdfaeto husetlidingtalprithistioaltyipredueedrsmead lsurdole Bulereddities

nilghd:PRanmaeautically. aceepiablederivativas. 200 salifthereef 30108
i in that allows cells both to bind to

term "integrin” refers to a receptor prot
wich rog P SSHREES PR A B C MR A AL B S o B B AP RLty of
imghfales; fumvtignisisugideasieprsnichbatad Y ECNSHifprersiztitane homing of
(ARG SRl 2RFRARARIOSIRIJARY *h8 ARt astRigs, iamilyioteali adResiand

receptor, involved jn cell-extracellular matrix and cell- cell .
AN L EHCH Bl AR e B ABHREARBI R g cdes
bigglysoprorsinsatibhunitelascallec wphle. S BBRS B at QFF AR olidiently
(borodAT g, alphr@ub LS allshae M. RemlagyAe cachirihgt, as do

t bunits. The rs.al S conjal Ipha chain and one
R B ohle (R S e W P Gt
(ACERNERR): xgveletltrnapsiinbipre(tdrindipndgrnidienside sysvortainsaipsim
anfiRHLER)IROUICRSHI ff pRRIRCOM iBaNk aehhautturp-ard Diologicallv:artivg
pafguivalents of tﬁ%ﬁ}%&'&’%‘% %“Sﬁfﬁat'i”%e N .o including synth Eﬁ%?ﬂ!é(f, H-

produced small-molecule en ities an p armaceutelcemgl aiccepta%e
Ragevidsidssmnh areaisitsraererter (FOFR0 67196369 @S THEROAGIHB5 77
vabeiOEih@pUpasps hetrin, tinenprcrosiotaatamaphadhiFaliphe) e

refers t n TNF-alpha molecule rising j id. .
T P e
(e pgORATELEEA); Jpttindabionkt: (1085 B A erFCAB Hadlinipiter khere rnadl-
mcltaig aniihat ARbikitsyiasSsowis7exientnrd pietagicatidanciicsabENElha, or
dexgvea@ﬁgglgztlgrog%% Qi)ggéng to TNF-alpha and neutralizing its activity. 10

xamples of TNF inhibitors specifically contemplated herein are

etangreapif ENBRE: (1)) s#n8iximah REMGARELE) anshadalipaganaton that
(HY 1)51 E les of "di ease-mo ifyi %ng-rh umat,tia dnru s
R A R R S e
mapgliprsidRsl st teptshibdinbbl-dg dimoghine IpdpBnivillathifie’ gbid: IL-
9, salts, (orad), ol safisiaireOusCHanND MiNDeyetan 1.4 and mutants of

human IL-4, such as, for example, a mutant containing a mutation in the region of I.-4 which

| /U%C%)igﬁe/[)liiﬂ
ica fzy o

is involved in binding to I.-2R gamma, e.g., Arg 21 is changed 10 a Glu residue; a tumor
necrosis factor such as TNF-a or TNF-B; and other polypeptide factors including LIF and kit
ligand (KL). As used herein, the term cytokine includes proteins from natural sources or from

recombinant cell culture and biologically active equivalents of the native-sequence cytokines,
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15 cyclosporine including cyclosporine A and topical cyclosporine,
staphylococcal protein A (Goodyear and Silverman, ./. Exp. Med., 197,
, -39 (2003)), including salts and derivatives there
“@3@5%‘5& 'non-steroidal anti-inflammatory drugs" or "NS Bs&%r%é’ﬂ? 15577
aspirin, acetylsalicylic acid, ibuprofen, naproxen, indomethacin, sulindac,
mctmtfnﬁtbs}nm&i%/ iplathitesn20-s160has Selesod {CELERREN Diceptable
Vg% vgr m X Spge p -3-(trifluoromethyl)-113-pyrazol-l yl)

dE'”E)enze%aénsu ifonamide and valdecoxib (BEXTRA(r)), and meloxicam

(MOBYE (#yy: itiermsingy e apel wepidaienenercvtidtercRrpribiteseted by
olaﬁﬂi@ﬁr&ﬂgﬁ&ta%mﬁéﬁ; omantiogies; ey piribsllde adrldhAnfianthady,
such as zumab RAPTIVA rcial avallablefom Gene
o e T s R B O e Ay e
gr@v@im@ﬂ@ wrBibiets, wrd@azdéymm%h@ﬁﬁilialamm@laémhﬂvw%m@i
hoa&gg%%&%z Al e@%ﬁg%dgéaﬂly '63@2)?@5iyfﬂxV@&é%Aé@;@g%%@%ﬁ%GM\ﬁ@propionam,
W 1 and W 5 e onic aci
N G A e AT S PG

stiprdpadieraerd G“e?ﬁ)athz@@quﬁz@whsvm)@kﬁm laisidlideg bativens
LINO-AQ0R/320 4 bty E&MWHMM@HM@%AQ§ pepdateMaSsropin-

6,677,339 and 8,463), aromatic e derjv ves
S e b SR R
usmm@mékemrm PREVERSEB RSB E HBRRT4EY, samqgﬁd&e@ Fiegeligant
cemmimmi@i td@ﬂmﬁﬂfasc(ibé@qammaéﬁﬁa R Cartisasterpigcrefamite
syRRRNR roRverah MR oL DAl %Ccum%ca&*bgt&“ DERT AN

genera emlcal structure o ster0|ds that mimic or a ects
angsplés Wracphiturally occurring corticosteroids. Examples of synthetlc

cortiqmstef@idgrmwﬂet@raémswpmﬁuﬁdﬂia@m{mmmgnd include, for
%%CP br%ésg owt L_}DB)OLQ are{:,[g %‘dap Isol q{x]?actor

ex!xn hﬁlQr%?c” %éf
ium uccmat examet aso’ﬁe or examet asone trlamc'i’no one,

newycﬁa&f&}?ﬁ%ﬂ% surhpnNEF R tlasiEeTTIE Brotdfas Co MBS orETORIS ERIN
fachs® Pretinisae;s TaEthylpserhisp) mezxﬂnydfcge@ﬁtismrqradexam@&lﬁagmnm

(E%)W%&Q&%%ﬂa%&%? %FJ%%%?Q@JQ&?%? ?fe%fi*a 'je i Ce(ﬁ& cyte

at matures within theé bone marrow, and inc udes anai

or
S“@“&"’éwg(fﬁ“éﬁé Stor® é‘é‘ﬂ"‘(‘ﬁl%ﬁ‘iﬁ’%ﬁ%ﬁzsf HYIB-eEl Hapsl HCM%V‘B%C‘&EI%E%
(GBI-O8R;malignatih By eallSIA(BASE]|. stisfaee maiketicasriBeeellis tidacncludes

prdHORDLNERGIN 1§40 20NaGH SXISERE R RiNgSHIfaes Rl R c&ll that

can be targeted with an antagonist or antibody that binds™10 thereto.
CaEVUFAIBHPBIEEN SR R S iRdutBEc s ey orodisebseaBing
moBPA2en@RLHGPRAMCDR AT BP 83 @hER a6aR8, fxRéd, CDWT75,

COWHR, (G Y [8er DL R3Sl Z%'Pe&@sﬁ%ﬂ&%%%ﬂ&%%o b and o

CDw84, CD85 and CD86 leukocyte surface markerséfor descriptions,
resgERe T b GRGRURETAPIERS A Aot BBk s RS o S o uBetOB AR et
woahdAcaidlenidIRiéssnHarog hrhBig oé tSrooce Mewd YpskiositMeeBrealhrt of a

lar yf&ﬁg@ SRR InEude RR 105, FCRGZ @&ﬁ%ﬁé&%@%ﬁzzﬁmum
LA-DOB, CXCR5, FCER2, BR3, Brig, NAG14, SLGC16270, F

cel}@[&e}_r\%nﬂqsvgﬁﬁgng &’Fﬁg%n% ﬁapﬂﬁt %@fﬂ gzmsmembmne giycoprotem subumts

called alpha and beta, that are non-covalently bound. The alpha subunits all share some
homology to each other, as do the beta subunits. The receptors always contain one alpha chain
and one beta chain. Examples include Alpha6betal, Alpha3betal, Alpha7betal, LFA-1 efc.
As used herein, the term "integrin” includes proteins from natural sources or from
recombinant cell culture and biologically active equivalents of the native-sequence integrin,
includin g synthetically produced small-molecule entities and pharmacentically acceptable
derivatives and salts thereof,
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BCMA, and 239287. The B-cell surface marker of particular interest is
preferentially expressed on B cells compared to other non-B-cell tissues

“g; (?fygée and may be expressed on both precursor B cells and mature
3the "CD20" antigen, or "CD20," is an about 35-kD% L/US2006/015577

non-glycosylated phosphoprotein found on the surface of greater than

90% ek BreehsHeanbripARrALhlood.ar lypphoid ﬁt@%ﬁnﬁ%& S DIG! ”

Tlgfﬁ QPth normal B cells as well as malignant B ceI ot expresse

U RSBt REPTRR AL BPETISt RearRIRar el e diennica er al,
NUBy igHBoy S Sre strictedranltig eh, /Ry 2@p38'. (ThgsCD20 antigen is
desc@peﬁq@ ﬁzglfn%tﬁ'f!or Fi{&grnl}lsagllr é@rﬁ&%ﬁm%m(l‘tj éA‘ )n?%x} n§6 g qowé‘ai

for exa, "B-cell surface marker antagonist" iIs a molec et at, upon
Bfﬁaihﬂm Fg“g 03 eIV AREER G B e SR Aok ayS ok e sieedls pridens
EjpnaplsabfeCfamdlbitintepfeibs:itvoneplaeiiaieiB cedtfunciaMENBREDY),

infEAHEING BLVRFOVERENG. A NHMAIRLIE BRONAR SHgjted by the B cell. The

antag%nlst preferably is able to deplete B cells {i. e. reduce circulating B
cell IEVETEYS0In St etieineartvaramitc Sueh qepddéR Riajpeede
h)’dmwqumwamﬁmlmmchWM@mmmﬂamMyedﬁaeé;d,emﬁzxxmab

2758 Ingaﬁdlatepd%mwcngs@gﬁ; aray%/&a ga{pelﬁm%&c%.a?@m%bh o

tOtOXICIt E{\)C inhibition of proliferation and/or induction of B
e gliPAEAH S ApBRtSS) %@&hﬁ%%ﬁ%awwfﬁ@%ﬁw
(Gerelysresed Sihvention.ifichideantiiodie 9| 19¥riP €2it0B)) rativéhregiience
depoptides,dmunypoadhesins, and small-molecule antagonists that 35 bind
to a B-cell Furf?ge marker taﬁuch as CD20, optionally conjugated with or

fused T8 % & P51t B ai f‘?\%%%ﬁ“@%?f’é‘?ﬁé‘-’joﬁfs Yisgelugy aspirin,
aC%iMﬁbWCAC'i@ DRoreftibogyoamtagdmistidrerecinlisian ahtibod ¢ GIRL wpibiors

sublinding:te@ReRiamRrsells destinys %@ﬁﬁﬁ%&?ﬁ&éﬁaﬁfﬁ@ﬁﬁ&o&l—
1)%%%%'” rfere WI'[ Var?gecmrg?é%&a{cell functions, e.g é}ﬁlre ucing or

Tpreventing a umora reSponse WW@%@’H‘CW ﬁgﬁﬁ%d&ﬁludmg
salgieddmisetprsitabi igcable to deplete B cells (i.e., reduce circulating

B- Ceﬁi@;v;gléé ol Aspiastdpeated-thanewitly Steh, %@l@&'%ﬂ?ﬁyl Bftibodsy,
WO 2006/116369

chie Vi hanlsms uch
s B B b ST B et Y B elity
mtemef)baﬁﬂﬁéﬁltmm@rﬁémbdémmmw@ﬂmwf(m@pgwmmmmmawclm
ph8raeline %[%%sqmmmmﬂ peBrealhfeaih:(8:Ges é}&t&dﬁi@%@ﬁﬂfﬂéél |
est sense and.specifically
T R e o aes
(WAhERGGIeS3R. gnmweé@mam%ﬁm%ﬁ@ymﬁﬁmmm@mamg@mmﬁfo
zommhmﬁ%M%%MMJ@&MS:@W%@%M&W%WQeﬁeﬁi"\%g (US
Vit y fra ments comprise tion._of an intact
Pagnﬁ?%géﬁﬁ%%e%ﬁy comgé:ils,lnﬁg‘1 hié aﬁ'tlg%’ﬁ B¢ r?%P bﬁl‘i’h e
ﬂﬂ@%@éﬁﬁﬁ@ﬁ%ﬁ@%@ﬁ%@%@@&ﬁ%ﬂbﬁ%tpzalamuéms
mtémr(IHMSBm&D@m&ﬁldgaeai@ﬂlm&kﬁﬁam%QMQ(ﬁ@QQ@IUEHS@CH@S;
and L | fic anti odles formed from antibod fra ents. An "intact
antlbo%(i/nlénesfgﬂ%:s ‘one whit Gé]oer%%ﬁgeérglts %%frtl ‘"Tgfér%{ %{na hgTegidhs, and
substances with the general chermcai structure of steroids that mimic or augment the effects

of the naturally occurring corticosteroids. Examples of synthetic corticosteroids include
prednisone, prednisolone (including methylprednisolone, such as SOLU-MEDROL®

methylprednisolone sodinm succinate), dexamethasone or dexamethasone triamcinolone,
hydrocortisone, and betamethasone. The preferred corticosteroids herein are prednisone,

methylprednisolone, hydrocortisone, or dexamethasone.
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an Fc region. Preferably, the intact antibody has a functional Fc region.
Examples of CD20 antibodies include: "C2B8," which is now called
[ ("RITUXANOO ") (US Patent No. 5,736,137); the
W(Stt%ér’#%(ﬁglabelled 2B8 murine antibody 20 designated ' 'y IBgHGp0e015577
"Ibritumomab Tiuxetan" (ZEVALIN(r)) commercially available from IDEC

Pharmageuiicals 199@6% aﬁﬁmtm @tﬁﬁﬁﬁea?ong %r&ap%ﬁqgcw&i& a
ATCC nder a 1p on Ju 1 93 giurlne G2a
AN e ﬁsgj%lgﬂgglg w %oaﬁlgﬁf @ellecf Wlfhh " YgERetate

noth’@l Gr3ma-hatisnant Ib@hﬁle 1131 tosﬂumomab antibody (BEXXART"1)

commercialiysavailapiadion Gorxasre. MeRed RRMED LN RRIRpf R
25 mu |ne opnoclonal anti bod "1F5" (Press et al, Bloog)69(2) :584- 591

on g8 aa?ﬁ AP ST i ﬁﬁe NGRS E O ARG PRUized
thalfiB (W@E@mm?fa@emge@ iAFOE: @Qﬂ@siﬁm OB2B0)DAHAMRE2,

cﬁiﬂ;@w @w@ﬁ%qgw Zéﬁﬁ'ilhﬁaﬂ’;’z @ﬁv@&t@mr\t@mﬁ{ﬁfm&%} d}gﬂ@@ma
ne n se

T e e e i a0

maﬂ@rec{medmhat@@sw# ierhbrsgrstofBLeel E(Geprnaty, Datimarkd¥ked for

BSXAMPle, Glernie ﬁﬂ%Vﬁﬁ}&%zWiﬁK@kz yugRiscavernnteday.gi 9310

Or T

BRIOG40 356017 0 BR004/08 BT IR 4T ebTiNGS78 e e alifilyod iEsRHaving

BEAR) FH%%@EWC@@E—JBM%@&%HQ@H@? @hﬁ@@ﬁlﬁﬂlﬁ%ﬁﬁ iK réﬁgéﬁﬂally
descr n%l 82004/ 093 21 'tali?t% eé%%\f\'l‘ pnoc nal nti odles

EXPIESHEE S C rn 0 ot ressed
2 |gen Bafragmen S |ng e p
on’pe@cté@cersarﬁwﬁhaaé H@a@%cmszo 4,111320-25, and |vn320 11; D20
bindb'm% mmlaﬁxgapmﬁ%:vtbg)ﬁ)%df;asdsiﬁ%ﬁfc@etmng%sgﬁ%&%ﬂE 33
odles
P T e e oV si KRR G20 Bl
lyrﬁﬁ)éaféféeré@;%u@ﬁ’%ﬁélm@@élﬁegéﬂﬁwww% cz@esw@swmh&m&mﬁ& @tt is
noa&ﬁppés%&iaﬂatébﬁdyem vatisntsitheraafspeh %@ﬂfﬁ@m@ﬂwmmoeﬁa

res ﬁé)%x ((CII:% ?Lgl%}%% 2%%(5 %%ﬁé% ﬁf%%jgé %g‘%‘ antlﬁ)odz t?S)

Aca%%ﬁé%%ﬁéﬁ%ﬂa?@@dftwwlem4 or 2B8, optionally conjugated
with H «B,=f kS 200000630454 1s amtb Q2005116060 (katb eBald!
IS ecmc ant that binds .C d,CD20 for xample
R T U S

or g@f& E@e%fmca?wg ?%?éﬂ%%r@ﬁ%ﬁ@lﬁﬁéﬂﬁ%ﬁf@ﬁ&ﬁm@ak@w@ Mm%
celVaHshepMalentinesstiabbintoldRpikacyieTypn gethddMoMinkiag B Edl jgels)

in aé%geﬁ%g&%&&ytﬁr%% %&?s?%;g) bélgéﬁléb'e%%m%a?}oaé Rlgod; 9z« %@é

The preferred CD20 ntlbo s herein are chimeric, humanlze

aﬂ%tchmﬁ@ﬁné@%%m?&&&égymwﬁfé@%wwwﬁ&m@eﬁ%éﬁfﬁ@%fnzH7
cyBbei¢HucdaR), GR2M) huwnBrd P20fantihosha (o endhb), diicdiurmanzgdvia

ap &“RB%%XALEQ%&GQ&H%E@@“&&@% gtr‘éx'r@‘%n%er%ﬁoﬁlﬂdﬁé%'\l?odms

erein referto the genetically engineered imeric murinelhuman

synisHOBIGHEY aifibERey BrRsRediagairedhsEen2d aligeniemly BEsRyEtdent
bindG2 B & del WG rRatenikbiaubh B3EHAY cdntidingdipgaenisiheeddvbich

cylro%&ig %Ee%s. The preferred antagonist comprises an antibody.

A “CD20 antibody antagonist™ herein is an antibody that, upon binding to CD20 on B
cells, destroys or depletes B cells in a subject and/or interferes with one or more B-cell
functions, e.g., by reducing or preventing a humorzl response elicited by the B cell. The
antibody antagonist preferably is able to deplete B cells (i.e., reduce circulating B-cell levels)
in a subject treated therewith. Such depletion may be achieved via various mechanisms such
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ability to bind CD20. Purely for the purposes herein and unless indicated

otherwise, a "humanized 2H7" antibody is a humanized variant of murine
zo Hlilp}ggy, wherein the antibody is effective to 20 reduce atin

cells in vivo. In one embodiment, the humanized 2H7 antibody ?é%ﬂr%é“gggéssw

one, two, three, four, five or six of the following CDR sequences: CDR LI

anBBEHERGR | AeAERP Y atdd wk&&%iat?,i(gggeg &&%E@ABA}{%ZE&%BSE@%) .
example ence q

oy LA R DA e SRR U 16 o R (S o

ViNo2@3isfor example SEQ ID NO:6 (Fig. IA), CDR Hl sequence of SEQ
|DhN@H&&%@#&bﬂ@@&ﬁ%&&%ﬂ%ﬂﬁ@f%@%?@%%&%\%ﬁ%g%@ﬁ
wherei or or Xa

) AT LA SR B O PPESESRARE (RPN X

anpbsiifsh 6riseMi{ram Y, I oD nandetiibcdics godsitidedy iIS@GromR (SBQ iDthey

exN6k tgé)jegg@@g,g ﬁ@l%&@iﬂp NO:12 (Fig. 1B). The CDR sequences

above ar erally present within hum n variable || !ght and variable

heavyAf 6’?‘%“%8 LSHRBESS 68Rr%%“su6§f£hat°éﬁ§/‘ Ph RS RS emREgee
thé-Rtresidirds: 38 spirthersanh ligianaie ofleappeds dagneup indiideDatafdb',

r@vhstantialthe m&&%me%&%%%&g&%&m&%&m% Nnd
Sy fgeﬁofu&l” V| III r§also WO 0 4/056312 (Lowman et al.). The
BVE ¢ SRS BT8R0 TS Rtman IgG chain constant

reglohp Vﬂt@r@mlbhéyifévgrom malseb’émfblcemesmpiéwm@ugﬁnlanmmﬂgnd
an%@\éfz&?@kb@é/lﬁ@l}a% m&@@h%&ﬁ%@f&h&&gﬂ@nﬁc %%IMMﬁ 2005/ %116369
PCT/US2006/0 7 5.n a preferre Qdi t, suc 0 .
H ? f]égzgl%nhe da eE clude: CeiBQ zérlnio ﬁso %/Téb

COI’T][Z)I’ISGSp Fle varia omaln SGQUénCG

CRAGWRANE @(Lw)aie'ﬁ%hétﬁﬁélwbe‘m s R iﬁé@ﬁM@Blfﬁgmmmody
deSRAMENCEI0REE QNG A SR WNINE) &eammm,omgmaymm

rises o ino ( sition
R TR . Bk RIOOR o NEut Ao SR e
acwlﬁfabl’e?ﬂéﬁwa%ﬁﬁéﬁﬂ‘a% e vmerelg8%amiie abmcg&%i”faﬁémspw v
opROSILIONSHIRBRHKCH DR, @:@rMILL aBr/on S&Zs?edmetmm y@d&@blﬁoﬂgi’ftannbody

s HSRAR-PIsIsiabli s anibodizan itact anihody comprsing doe o

chain amlno acl uences o) T3 or héawy chdin
mla?ﬁmaoa%fr@%%&a‘é?ﬂ%s B SED e MbeEE@F? @%?I?Séﬁ% (W%Bew&r@am
thdtethanizads2itdnantino gytdseacre lizmab-(Genewte co)3 A Fhe, askihody

Aﬁf‘t’ied%%%%&bf%ﬁgéiﬁtASE%%%%%‘F‘%B SHRsHlionn the Fc

Jg that improves ADCC activity, such as one w erein the amino acid
ipetieranizg LM SRLASE] B3 oanmaaplpifeiail atgaiey): 252
(Hﬁﬁaﬁﬂmmj 3B Ayrisinig b finimberibedy targeted at the CD20 molecule in the

cell membrane of B-celis (Genmab, Denmark; see, for example, Glennie and van de Winkel,
Drug Discovery Today 8: 503-510 (2003) and Cragg et al., Blood 101: 1045-1052 (2003);
WO 2004/035607; US2004/0167319); the human monoclonal antibodies set forth in WO
2004/035607 and US2004/0167319 (Teeling et al.); the antibodies having complex N-
glycoside-linked sugar chains bound to the Fe region described in US 2004/0093621 (Shitara
et al.); monoclonal antibodies and antigen-binding fragments binding to CD20 (WO
2005/000901, Tedder et al.) such as HB20-3, HB20-4, HB20-25, and MB20-11; CD20
binding molecules such as the AME series of antibodies, e.g., AME 33 antibodies as set forth
in WO 2004/103404 and US2005/0025764 (Watkins et al., Eli Lilly/Applied Molecular
Evolution, AME); CD20 binding molecules such as those described in US 2005/0025764
(Watkins et al); A20 antibody or variants thereof such as chimeric or humanized A20

antibody (cA20, hA20, respectively) (US 2003/0219433, Immunomedics); CD20-binding
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of heavy chain residues. See also US Patent No. 6,737,056B], Presta.
Any of these antibodies may comprise at least one substitution in the Fc

W& .99/1 X E920 improves FcRn binding or serum half-life, for 5
u%sstits%?)n at heavy chain position 434, such as N434W. sgéﬁ%ﬁf@““m

Patent No. 6,737,056B I, Presta. Any of these antibodies may further
mﬁ@éﬂ&@ﬁﬁcﬁdﬂgﬁbm—a&piﬂ@dqgéﬁﬁﬁhm}ﬁmm om%ﬁﬁyr@&iﬁ%a&@@tmth IL-2,
in tivity, C rising at least a substitution at

o B A B O e T < 2 b RO
Cle28 28d6 7211 forovisegle BELIBh20 SBARIGHVAfET & hamanizidrpizional
anﬁ@%iﬁéﬂi@fﬂm,ﬁ)mm RSO l@f@s—ﬁlaah}@liigg tfré’;ﬁ@ﬂagﬁt&fngt%@ﬂ Dethc%e
an ria eav in of SE NO;8, including thqse with or
RN A RO eoR e EorrR et AT B, A o
Unjspraiid pie a188 AormBih(atkras e edtiBledd POOAS 619D%B ATaR t a0l CI30
an%ﬁéd 8 N:l@ﬁ\ﬁrlxﬁﬂﬂzgﬁcg%ﬁﬁh %dﬂoﬁﬁl@ld@d@@&?’ x?eﬂdgcﬁegyﬁﬂ@@ |§éélfgﬂﬁnly
.. domain with alterati L: or .orM N ID
BT T AAIE Herlly Choan) Y D28 S ST B € s o
hupsrarrdah 30 erteooTEnmBRTYCdiadility and is another potential candidate for
substititiensd irdusMary RIsOmeNETiQuspraterad.omboadimeanis et the
invention, the variable 35 reqi f variants based o 7.v16 comprise
o B A J N B T

degigprtifions that arkismitatdd 16 T ablecuben fansus demeéivish retain the
abingieateh tr@@H7 variants will have the same light chain as that of vi6. 21

WO 2006/116369 PCT/US2006/015577. 5 Table, 1 Exemplary Humanpized
o7 s e g R e e e Al
anpredych Ay e iAgL Yelah s uisefor fefdtenite wharsp e Antlysly As (s to
redBNAONAMIRETENIQOA M32L S298A, E333A, K334A 96 D56A,

N10 . .N100 S298A, E333A, K334A 115
| DS(S%?A ﬁfg&%ﬁ%ﬁ?@%ﬁ%&%ﬁg%3@%@%%{3&%%6&%%&% %
fivp ek Mibraalingasg CRYseaspesa, K334A, K322A 138 D56A, N100A
CDR3I2L 5e5@:28: R2988Y FRBBAGHKIIARA j40326 A AT D56, NID BRIk, SEQ
m%@f@?ﬁ E333A, K334A, K326A, N434W 375 - - K334L 588 S298A,

E333A, K33

A, K326A
CDR L2 sequence of SEQ ID NO:5 (Fig. 1A),

CDR L3 sequence QQWXENPPT wherein X is S or A (SEQ ID NO. 22), for example SEQ
ID NO:6 (Fig. 1A),
CDR H1 sequence of SEQ I NG: 10 (Fig. IB),
CDR H2 sequence of AIYPGNGXTSYNQKFKG wherein X is D or A (SEQ ID NO. 23), for
example SEQ ID NO:11 (Fig. 1B), and
CDR H3 sequence of VVYYSXXYWYFDV wherein the X at position 6is N, A, Y, Wor D,
and the X as position 7 is S or R (SEQ ID NO. 24), for example SEQ ID NO:12 (Fig. 1B).
The CDR sequences above are generally present within human variable light and
vartable heavy framework sequences, such as substantially the human consensus FR residues
of human light chain kappa subgroup I (Vi xI), and substantially the human consensus FR
residues of human heavy chain subgroup Il (VD). See also WO 2004/056312 (Lowman et
al).
The variable heavy region may be joined to a human IgG chain constant region,
wherein the region may be, for example, IgG1 or IgG3, including native sequence and variant

constant regions.
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D56A, N100Y, 511 S100aR S298A,E333A, K334A, K326A One preferred
humanized 2H7 comprises 2H7.v16 variable light domain sequence:
wg@%/‘[\%%PSSLSAS VGDRVTTTCRASSS V PCT/US2006/015577
WY OQKPGKAPKPLIYAPSNLASGVP 10 015
SRFSGSGSGTDFTLTISSLQPEDFATYYCQQWSFNPPTFGQGTKVEIKR
(SEQyl Qpr'ék@ri-@ae%m@a%h%%ﬁﬁ’éﬂ%@l%@%@#ﬁ&?fﬂ@@&%%@ domain

EVOLV %%\ITV? GGSLRLSCAA FTSYNMHWVRQAPGKGLEW
seqyen fwﬁ) 0:8°(v16, as shown in Fig. 1B), optionally also comprising the variable

Ii B DFSHINGK KGR FEISV DIOSKNIEL ¥ QM BLFRA ED TN YGARMY Y Y SN
compEY i ok RGN R R DN sy Vher a6 hemanized

H7. antibody is an intact antibody, it may comprise the light chain
péid ﬁﬁ]%%éraﬂég&ﬁé‘ﬁc@fﬁfﬁféi\ﬂ%%%@ﬂ%e%@ RFFPIERRS 89Ty
an@ IO @K PGKA RIKALTE VA RSIE A5 G/ 1321 and/or S92A, in the variable

lighRbmES PRihRY, HeldrBld RER ALY G WrENeE HeaQEGY RHKR
TVAAPSVF

P . . .
el S S TR AR LR HRRRY TR A SERES ST
NPOHSKDSTYSI20SSTLTLSKADYEKHKVYACEVTH QGLSSPVTKSFNRGEC

&Sg%i&&%@@maﬁwmh%wogp@é Raming.ackesegdence of SEQ ID
. or. .

EVQLVESEEE IRFIPER BIHT SCRRESYTEY ST RVAIAAARESAEREE By
FeyaginnyiRGproves ADCC activity, such as one wherein the amino acid substitutions are
at &%@%ﬁtﬁg&%% BI4 SR IN B @MANCLRAERIA VI GARYM YN

of SRR RS SRS TP SFER DRPS ER B S FRALGCLVKDYFPEP

VTV8WYNStsAe antibodies may comprise at least one substitution in the Fc region that

imiar'BK%% }?'Eég}i oM 0 Scptal Naliss; XY SRS ® hedi@ i MV RS DLl M
43%ﬁﬁ?&%ﬁ%ﬂ%&ﬁ"@%ﬁé@ﬁﬁfp?-’ﬁzl?%?ﬁl\}l’%ﬁarpEVTCVVVDVSHE

DPEXNFEN|{heye antibodies may further comprise at least one amino acid substitution in
the\f @Y EMVIIN AKX E RBE QUMNS THE R MRV, EMhH@RMVMLNG KR KM

R B AR ST ST e o

2. SNGQPENN
Y KTS SRS G o knlides KHT VKSRV QQEMNVESEHe WV BEAIHNHYTQ
sofiSHSSEGE0 1D NO A

theg dorefergps% Y ized 2H/ anﬁibody
: d
comprises 2H7.v511 variable i t\gom%ns%que ce:ﬁle%ljz& icluding tose

with Ry NHROS PSR I\ AAD RS AP ET RAS S IS YWY YORBGRAPKHIGY A
hed¥H MARDIGNR alteration N100A; or D56A and N100A; or DS6A, N100Y, and S1002R;
: ]% , CEI' TLTI PEDFATYYC NPR > EIKR
in SHI D RO %@aﬁ%ﬁ%@w&zﬁa e e B
SOy NAEIB BBV QPGGSLPS,SCAASGYTFTSYNMHW
VR QARGKGe M B AN R cE32H7.v16 has been identified as a potential source
¢ GATSYNQKFKGRFTISVDK l?NTLY MNSLRAEDTAVYYCARVVYYSY
° R\}V?/Y%ZSQV\XIGAQ?(%:%E%‘?I\%EH S E@%%#Oaﬁ%ﬁgpe the humanized
2H7 195 SRR Ay 98 e et aE PERRIRS S oMy b A phis B YRetiaRy Hecc Hainble
regBomigiovacietSBae REEH7.v16 comprise the amino acid sequences of v16 except at the

positions of amino acid substitutions that are indicated in Table I below., Unless otherwise

indicated, the 2H7 variants will bave the same light chain as that of v16.
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DIQMTQSPSSLSAS V GDRVTITCRASSS V
SYLHWYQQKPGKAPKPLIYAPSNLASGVP 20

W?@E{ﬁgg\%?GTDFTLTISSLQPEDFATYYCQQWAFNPPTFG GTKVEIKR
I

= PCT/US2006/015577

PPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQ
DSKDSTYS LSSTLTLSKADYEKI-IKVAGEVTHQGLSSPVTKSFNRGEC
(SEQ ID NO: 15) and the heavy chajn‘amino acid ence of SEQ ID

NO. 16 or: EV QLVEXBpErusanized 287 Anfhodr Y auigats N MHW V

REAP GKSdabn\¥h Mo A R odNaidS [Fe changes
GAEBY NDKFGEERE TISYRIKBKNTLYLOMNSLRAEDTAVYYCARVVYYSY
Ry tY FD
RS EE]
\WEV/S\AN 'Sf‘ \

VTV SSASTKGPSVERLARSSKSTSGGTAALGCLVKDYEPEP
N S298A, E333A, K334A

SESSVAAPHRSSSEGTOTYICNVNEHKRSNTKY

[ |
. 5o o NodA T M3l S208A, B333A. R33%FA

N\VLET

Q\/CLEDDL/DLINTL AL

o DEGAN1004 15924 SRTPEVICVAADVSH
E}?g”ﬁé Qggf i SYR BRI IRR TPEVFeVBvSHE
54, DO0A - ML, 3904 1320RAEI534, KI3AA BIS0D- I
???V‘E\?‘Bgﬁ,wm“ DA BYYSTL YRR WERSKE PkervshiA
3 3334

P W U =y

55 ATAE A N100A
0 NE32T 90

ZRTS
VITIRINLV ) A = DTAY \\/
Q% A ¢ S A {3 Py A

SRGUFPENN K334L,

YKJ TPPYLCDSDGSFRLYSKLT vu&g&;ﬁ%@&@%ﬁ?@%&ﬁEALHNHYTQ
KSCSLSHRSASHEGID|NO 20y "Growth inhibitory*antibodies-are those
that prevenbeRreduce proliferatiolsmka, eeliz £xpressing an antigen to

which the antibody binds. For example, the antibody may prevent or 35

reducgdyallagainmafif ol 1Ml nMRrR NG ARROAES Nelucnce.

"induce apoptosis" are those that mdeuce programme ce d[éalﬁw, .g. ofa
DI S TN OB B S N AP S AUy B BRI G5 VP

SRERABGISCT DIFEIgTIRS itQish ot DINA e ivshnrkage ifakior ufrerakaptasmic
ndeficulum, cell fragmentation, and/or formation of membrane vesicles

(called apoptotic bodies). 40 "Native antibodies" are usually
hetetBletrmLriagRRD Brove Al B ra58i78%0,000 daltons, composed of

EVRIOBRAGEHL VGROEYIINEHTE: ARG WD TERNICHMERQA GRS BACHPRR
G RORAERIGLRERAISAMRRIREI ARG PARIOLIL IR SR

v chain b)@one covalent disulfide bond, while the number of disu
i \?e}fﬁéss(gﬁ%%lfﬁ)egheavy chains of different immunoglobulin
isotybsteEachivazaey 2R lighinohady alsoihast taghtdylyispacesrintsachain

igiisufideidges.sachdeavy chain has at one end a variable domain
- iVﬁlz followed b‘;; a number of constant domains. Each r{Qght chain has a

Eabtiam Stohe R AAS A HEShERREHG AR Bt 8nE VP
SRESE SOSSBHB I TB8Hh IPESUNE Vg NS FRPRIGHGEU I BIETETSUCOPS IR

?sm%@thW§M@ﬁbw&%m§§éﬂ§§§ﬁ%éﬁs&%ﬁé@%ﬂ

i riable domain of the heavy chain. Particular amino aci
s A G S S R s oAt ancl
heawydchaircaaridble agnairis sdduerkernf SEQr AN refets to the fact that
EVERN@ISRetianseidheraNiable domaias R AR e asNal: eI HeReR

among_ antibodies and are used in the binding and specificity of each
GO R R DI S AR L Ao A VSRS B
Ve HL dBHiSGE IRGRIIFbUPE R SaI aldle Aah@insy §ramiRrdiey SN SGA

LTS@OW%@Q%@%@@SWS%@LWU&@%%W%&%&

light chain and the hea\%chain variable
DKTHTCPPCPAPELLGGPSVFLFPPKPEDTLMISRTPEVTCVVVDVSHEDPEVKRENWY

VDGVEVHNAKTKPREEQYNSTYRVVSVLIVLHQDWLNGKEYKCKVSNKALPAPIE
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domains. The more highly conserved portions of variable domains are
called the framework 20 regions (FRs). The variable domains of native

w?%ﬁ?@ffﬂ%‘ﬁ&ght chains each comprise four FRs, largely adoBE',q%gz 06/015577
3-sheet configuration, connected by three hypervariable regions, Which

form loops connecting, and in some cases forming part of, the (3-sheet
Kﬁgﬁﬁﬁ&gﬂ@%thh Y g@iﬁwﬁ@iﬂ@ﬁf_ ﬁ@@@Wﬁ@&pﬁgm@@mﬁ@f IfENN

close proximi e FRs. an | e regions from the
pddEpiieheA i SR MM

(SEQtibddies/see Kabat et al., Sequences of Proteins of Immunological
Intergstmaih £ BURIn AT nvIcsNatipRaldpaitutes Af Healkon:

g Bethesda, MD. (1991)). The constant domains are not involved directly in
°BitBitTg &R Entibody to an antigen, but exhibit various effector functions,
DIENHCEP PG SANIPROT R BASE UG T MDA BEBdtanit iRl ASGVP

SrREEMeIY AR S b1 P RBRRIF Higasion eterihedie siorageesAkan

identical antigen-binding fragments, called "Fab" fragments, each with a
N%ihéale antigen-binding site, and a residual "Pc" fragment, whose name
refleets! RETABAY toiebystalizeirerdilsedPapsin treatment yields an F(ab')z

E\Z@g‘@%@d&%&M@%ﬂﬁ@@&%ﬁ?@ﬁﬁﬁﬁ@%ﬁé@@@ﬂ%@@éﬁpﬁi
e D e N R
VVORKSE 6T a3 & OoNe . Heavy chain and one light chain variable

domaiidp: HahiuRen-La¥aIent ASSRERHOR oI %R thiscenfiowmstionthal de

) Lhr%e_h ervarigble rergions of each variable domain interact to define an
Light

an |galenn- |ﬁ]8i%cé sité on the surface of the VH-VL dimer. Collectively, the.

DISIRGSEREHBIY rddidnd TEahiepartgenthirdigPsgetiicotyIAHENLASGVP
SraRised\G HawevessevemBraltgecaraniedemandoriaiat RMALMEVETF

e i . s ! ,
G htatiaeeat e sl tgeine GRS e
LShE dhiire i @RgsYe ASEWEQEHRY 6365 RGH0 S30Q8DAS515) 5 The

Fab frrgmant¥soseptainstheseqpstant demaimad the dight chain and the

' t ' 0 in. Fap'f iff
Rloiisesnis et Sttt e e
GAT IR RES - EHE R TRk o hrEi ISR G e sr i e gy ¥einexyiony tHE
VRGPOWINGS AsgioGPEabbiSiPis kise sesipraticrherehy e Fabvrwsyca

n
L oy Voot ova cHn PR SR AR
DR Rl e Htha e A TG e By StEMET G EREE AN ERY SHES ENSHIC R Y
vieouplingsof axHRedy) regmerisvare aiso HOOWINGIE HighKesans ¢ P1a

g mRSRED _
s e e WZ§+§§5§,§%QPENN
VHAHPELBSDRASE GHEY 2K SRS S BV R

(SEomaMS. 2epending on the amino acid sequence of the constant domain

of theit Neavt:haipsidilareseri antibedies, san b assianed,to different
classes. There are five major classes o intact antlfJoalef: IgA, gD, IgaE,
CXPERES e @meaﬁa whighihe %gtPfég’é)WF&y Ber fxamale, the antibody may prevent or

reduce proliferation of B cells in vitro and/or in vivo.

Antibodies that “induce apoptosis™ are those that induce programmed cell death, e.g.
of a B cell, as determined by standard apoptosis assays, such as binding of annexin V,
fragmentation of DNA, cell shrinkage, dilation of endoplasmic reticolum, cell fragmentation,
and/or formation of membrane vesicles (called apoptotic bodies).

"Native antibodies” are usually heterotetrameric giycopmteixis of about 150,000
daltons, composed of two identical light (1) chains and two identical heavy () chains. Each
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divided into subclasses (isotypes), e.g., IgGl, 1gG2, 1gG3, 1gG4, IgA, and
IgA2. The heavy 20 chain constant domains that correspond to the
different classes of antibodies are called a, S, e, y, and it, respectively.
VRSB structures and three-dimensional configurations BE ldiffapest 15577
classes of immunoglobulins are well known. Unless indicated otherwise,

R G Rl i e A O R B er o

that of the EU index as in Kabat et a equences o

SRl iBlegreArTierESpeshs gy PUBiRS Plekffrasivivenogivhialingtitutdich
heaﬁmalﬂghaeﬁiesuam&ﬂﬁaihp@@r@asmmmfr@é%ﬁgﬁget@amgheavy f
c e ex.as:In stot iIdue numbering o
l{ah?iq{\%r%n?gﬂn Iéhglagy%%’% o%% 'I(h\KiPé)rm tegion™n eélﬁqgﬂég?ﬁﬂ“ Each

light fhpdnchas a bl %%%wam ﬁmbmmﬁﬁrﬁéawmham dthetudinghe

congitivel sesiuende Fgegions an@&&wamtlﬁfﬁfﬁ&&&&n%rﬁém%% (B8
y chain mlght vary,

ch i S famls e i,
IQQUQQQE@ﬁ%ﬂI O Sl eHOR oL AN TINA %kﬁ Ine et PR i B

the human TgG heavy ¢ aln FC regiofis usu
Chélﬁuﬁaf%&fré@fea é%& R CyEee, o f‘if?@rﬁnm@z@@s betthren the light
chemrpoblydaterchinin s-itvene abrdde.C- termlnal lysine (residue 447 according
to the L pymierig sysiem)of s Ge.reglon may be emove, for
xample, during production or puri |cat|on of BaSABOdS VS’?W domains
ﬁ? %B?Wﬁmw é‘?‘i’é‘ﬁi@%ﬁﬁ@‘@@‘fﬁ@’ﬁ%?@%%W%@éﬁﬁ@@@ﬂm‘)ﬁpﬂ#mngfof
ea@h@aﬂ“ﬂm‘ﬂyﬁmlﬂwﬁﬁfﬂmﬂOHMd%QQBe&ﬁHQQQt?%rﬁlﬁkéveni

|dues removed antlbody

; i el I i¢] to a;}! £(§4178r LR
je%ﬁgﬁﬁ%%%q%o%g%ﬁré@% l}Jl\gS ?errtigv% and ant t(ﬁ 5 OIB&?Q%?O”S

e hpre Biaipfteee aain Bndishithsin i1 (P v Shzcsofable
dotffeinstidhwainee: leghbnidpessessesian sefientas Mﬁi%@&@l&ﬁt}%%amework

reSSAYERGE fgeé&gsgle&nms@%% nefiscior fun I“ Flions” In “%??H%L four

bi dln% complement dependent cytotoxicity; c receptor

Ry f%@&%a@n%aF?ﬁ@araa@wawr@gmmyewwmgm
Wh@@@@ﬁ]}i@&ﬁ@dﬁﬁﬁfﬂﬁg‘:za@M@&Eé?ﬁe&@hﬂm%ﬁﬁwéﬁﬂd@&@n Bfe
hyﬁ@“aﬁ%f@ﬁ?gl'@gqm‘%@ gﬁaga ge%llldrﬁaggtmﬂ? (BGR i? Si6n? UI%R; aad with

I’lCtIOﬂS ener Fg require the Fc reglon fo be C |ne

e, SPRRI RS “e%’ﬁ i eﬁﬁam@raaﬂeaiﬁytam%%@mé%@e@mm

bmd@ﬂéﬁ@fé@gaysdes freedintuiselds Segutorxdimpleid JTIaiMe: SeseNsR &6,

surRgpRRamRtises ae.aniAAGARALANsE eBlGaLI 1B, 10ding acid
um

corSEqu Oqlg:aemggran th re%( n found in nature. Native sequence
T R G 8% OV E LT PRI RE AT BRS PR e gioR fisem- A tebiila

varigho sffretr: fnam@s&qde@mmmm B2 eivedion Anihie SaHeReeellular

cythibnaR 1863dye region; and native sequence human IgG4 Fe region; as
WeIIPas naéuralll)(/) urring, variants of any of the above. A "variant Re

regio GO Teas A APH RIS A sEtieHEER T tamsRind i imerata. 15
callpehiRab S@W@ Relrstion dnelhirueof Ghibastienemdmingdagidrc” fragment,
whanadifisation e oAb QRRNRIRAMEN.ACII SHRSHTHER) e&?):%b -

ution

ﬁawﬁa@%{%ﬂaﬁ, o} Q% a}llnc’:%rlangfc region has at least one amino acid su

Compared to & NAtkE SEYRACE B P8 §ithr Hhaklepir rossrhgins antieparent

polyp&ptides eigirronrebody drentenbboutdeniaminemarid substitionsion
and afekpieienaty ¥ifkoMhis region consists of a dimer of one heavy chain and one light
chain variable domair in tight, non-covalent association. It is in this configuration that the
three hypervariable regions of each variable dormnain interact to define an antigen-binding site
on the surface of the V-V dimer. Collectively, the six hypervariable regions confer antigen-
binding specificity to the é.ntibody. However, even a single variable domain (or half of an Fv
comprising only three hypervariable regions specific for an antigen) has the ability to
recognize and bind antigen, although at a lower affinity than the entire binding site.

24



10

15

20

25

30

35

40

about one to about five amino acid substitutions in a native sequence Fe
region or in the Fc 20 region of the parent polypeptide. The variant Fc
redion herein will preferably possess at least about 80% homolo
W(%%j\%hsle‘%%ence Fe region and/or with an Fc region of a par@ﬁtﬂ 8
polypeptide, and most preferably at least about 90% homology therewith,

morerreigy ahlyah: least R B0%-RRm AR IREIERNIUN chain and the first

"Antibody-dependent cell-mediated cytotoxicity" and "ADCC" refer to a cell

consa damaitd HA L AL RS MR I HBNEPL IR IS Bk S fRR fagprasdpte
adrepeptbIg(F oRig)ée 1y thilatbral Katlem N i) toeHsaetiropils damdin including
on@&q{ﬁmﬁkg@ﬁglg H!é%n'%b'&lﬂhﬁ&@ b&ﬁé/n.o Ay tRgetHella tion herein for

subsequently cause lysis of the target cell. The primary cells for mediating
PR N S B EOQe LRI ST W HEPEE Rre e redee
gréugy R ab e yiRibatydfréscydRth oPeRbxpeessichont hepaatop brlitaatksiinthat
havHHHPALH 13 table 300 Paslg A0 030 Yﬁ&@@ﬁ%%%a s RMiso
hnmunol. 9:457-492 (1991). To assess ADCC activity of a molecule of
knW8rest, an in vitro ADCC assay, such as that described in US Patent No.
5,500)86Z gt 81824’ 38 Zunteylibe(perforpetuibsefuine fiecterdetlls fpegerntin

pe33S@yRGHde: Reripherakbloed manomdeieas,cels.ta BMG..and iNalbisakne
Killer (NK) cells. Alternatively, or additionally, ADCC activity of the

NG| AHH RS BPTES AP RIS BE LSRR in vivo, e.g., in a 35 animal model
suchRpehdivgliscloseriin @iregietal TRNASKASA 06 652156 1¢998).
chaid M@ RESEIAL OIS A8 IRUOEHIaS S NAtEXRIERR QNE M & e ¢RSoand

erform effector functions. Preferably, the cells express at least FcyRlll
o S RBEE BCeb FindR e B o R s
divhiet mntediaitel sdDC Goivehstle. pelipiHe falBl dgfd3. sifo herslend AR (FBME)Y

chRRtuakkilles INK G sl @31-@@89@3{6% SYIOXIG L cEHB . AREL AR NBULLARIHSS, ¢,
. with PBMCs and Ils, bein(gm?referr%d. 3.6 WQ 2006/116369

Ke _ ;
11 TE56061 557 P BHhETHSHRE *B s P e SR e s Plo
difrseritisasrdoeponabbbind sreoritiekFesfiegion of an antibody. The
prefenigehdGRsiSanatiuprseRyeRsehumanaiBedYeragven. a rpgfetred an

. FCcRi that binds an ti a gamma. receptor) and includes .

b P T R Bl e o e
of iaratredoaival altesreatively BplidellisorertbiSitiaise. réleepralsnfeyiRy| of Heal,
BdiGeRRIMDINClYTE EGUYRINA (Adbrastivatingrecopigeard MdeyBIRIANs in

“inhibiting receptor”), which.have similar -acid sequences that differ
K b e R e eertor Feyia
contdibgs &EamimRsuriesese phsreiyrasineenate ety atidriaietral Tasppincfsan
in@YIeRIRSNE BomMatRainnhbking:eatRIMGE&R B KRMRAING@Rariant Fo regions.
imm receptor. tyrasine=based inhibition motif. (LTIM). in its cytoplasmic
A O b a3 T S e
hugye JeGidtan sharaRretet el 4eniby, J&ingd IRelyeth fivin R gaap-a0d residue at
pok A1)y Canel-aiah PRI RO thadsyd@onddh{ 1004). anthd e daamatigdine
J. Lah.. Clin. Med. 126: -341 (1995).. Other FcRs, including.those to
o D e A R B P BB o
ex{EIPl 8B TR SR deitheon BB I YR 66 Pro it adh, WK RRSFHHEIBIEIRSPrng
thdhecitiansiesebmatemakighsiothe eissandivrsrimaglelkuiposition of intact

an&!?o%%g ?rt%)? Ig'o(’g;p% g ra%gigcl)dy‘]populations with all K447 residues removed, antibody

g/ with a
2006/015577

populations with no K447 residues removed, and antibody populations having a mixture of
antibodies with and without the K447 residue.

A “functional Fc region” possesses an “effector function” of a native sequence e
region. Exemplary “effector functions” include Clq binding; complement dependent
cytotoxicity; Fc receptor binding; antibody-dependent cell-mediated cytotoxicity (ADCC);
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20 Intmunol. 117:587 (1976) and Kim et al., J. In nunol. 24:249 (1994)).
"Complement dependent cytotoxicity" or "CDC" refers to the ability of a
W@%g . ;[qujﬁg lyse a target in the presence of complement. T
complement activation pathway is initiated by the binding of t
component of the complement system (CI q) to a molecule (e.g. an
phadiipeey) Garmplexrdiyith @Icaghataapsionn. FoRssessSRNMeRnehk. Such
f ctiv tiog, aCDC %Sslssa%%% e.g. as .dg%ggg)ggnii i]g; %zlﬂlnoBSadnto(rjo et.al(,
g metinol Methods” :?[8? ?fgﬁ%f may be pereforme&. lglﬁ}b%e?gﬁ%?n i
an PyptilgrdyseFigblariieey) fradme s werwio SaHB e ViPahesays de riis Giclosed,
ford¥ibdy, wherein these domains are present in a single polypeptide

chain. Preferably, the Fv_polypeptide further comprises a pol tid
I e R Seb S R R
anthie dedireghenractiing for wailgefrbindineatmer Matxdenrafise e Fo regions

indBlfekihiann sEheRbatmasolenyef Manocianal AatiRogiespat®! nddwd sequence

Rosenburg and Moore eds., Springer-Verlag, New York, pp. 269-315
O T IR ot LT BT It Bl St o
IsGhifgersibindinglisitesnwdizlvdengiverisaasmbiinech theakarehain variable

domair-(¥ih: senngsiedda@iiain3nshalt v aripble domaiifM) HodNgat of 2
nafEROVPERIdE. Chain (e Y By vsing 2 ken faLls, 100 S (0, o,

allow alring netwee € (w0 domalns on the same chain, omains
mperfapeadidter prtfuiiant sth & Esrrmble nteritarynd Sesigndiaa Abker Cisaming acid
subd@aiRIWorgRige Robingifige Skggerdiaboqipmare:desaitdre rBaee fully iParent

or example,.EP 404,097: WO 93/11161: and, Hollinger et at, Proc. Natl.
ol BR RS ke AOPL T AT S0 o v AR B i
abei gERH HaPEfYe RIpNEO28H AMIBBHEPTF a2 bp statitsoF S tisstamtanyhe Fo
reIGMOPRINAWS RINRPEIRS, TR viRest el vigisalRaib edIES Gentpyigtigese 4t least

W 6/116369.PCT/US2006/015577 5 the ulation.are identical
R R S
rolinepiidk g BroorrefierPbf thisaiche SR& ey gt amarigreferably at
legeneratiybeangripregensdniminor amounts. Such monoclonal antibody

typica%g@g%g%?e%g& [‘E@B%Xdﬁ%‘9§i§!£‘:8c%§;’%(§’e%ﬁﬁ%5?e%‘%9 ge.dpat

binds a target, wherein the target-binding polypeptide sequence was
medaTHE IR AT BB SOMRICIAE NI IS L et BB SiFG R RER dEH B difg
Nabpeiypepikiestguenceiinnra pluaiba ok pelypepidesaquetebsoor

1ar AP 6 SRISGHPN. LRI RRESS G RGNS AIRENAR AT AHOIAVE, SIORE:
rom a zlurallty of clones, such as a pool of hybridoma clones,ﬁ%%?agde

Aldn HecommpinARTEN 2t BlokREes SR80RI B tRatEtRE 1A
chmﬂcmmfggishjm dingesagipece edn ihguﬂmrﬁla&zeﬂl te mlefe_ foeyaga e 40
raBREOVE AR AL DS Fakas f umanER dhe GELRINdiG SeatRIGe:

to improve its production in cell culture, 15 to reduce its immuno e%in
o GBIS s AHLNIEP A AtBodly hieb At FoRHA o FEigty
S,mmmiﬁ@lh@ﬁ]tﬁﬁgﬁgt@&@@trbﬁddMg:ﬁeqﬁmmﬂﬁsn;ahmmslﬁnﬁ@

peARPARY,01 FiSoRVRANGR: PERRYaRh 1ROV RIGNALIRIIDAAY RIEPAIRHRANS:

which typically include different antibodies directed against different
addfupaahinahi<apitdp e AR RS RTTal SR ssTad i SScfohal @
anianiibody preipargiodsdised ted"agasrsta BNAGI el Erfnin24666 1L 298 antigen.

In

T/US2006/015577
& Hipdpoe/os

“Human effector cells™ are leukocytes that express one or more FcRs and perform
effector functions. Preferably, the cells express at least FeyRIII and carry out ADCC effector
function. Examples of human leukocytes that mediate ADCC include peripheral blood
mononuclear cells (PBMC), natural killer (NK) cells, monocytes, cytotoxic T cells and
neutrophils; with PBMCs and NK cells being preferred.
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20 addition to their specificity, the monoclonal antibody preparations are

advantageous in that they are typically uncontaminated by other

é{]ﬂwg dE)ullns The modifier "monoclonal” indicates the charac%tg(rm(tgjmss77
& antib ody as being obtained from a substantially homoge ol

population of antibodies, and is not to be construed as requiring

produgtias:f the @mmdxxbwc&%em@w%mﬁm@qefe{oﬁmmlﬂs B8 Fe

mono lonalk?r&s |es t% %Sﬁd in a([:cordance V\gth 25 the present

VR REH AR Be MaBREYS VaNdtly BITSERTRUTSS RN, M?%S’(‘é?ﬁﬂf)le
PrieTdfiinide s i thiods e @Glﬁl)h]t@ﬁkfwﬂmtmpmw&c(ﬂjﬁaﬁ)icepmrs of

thElpElew et at Antlibedias: AudiaberatRiyaManua. (GldSingdHarher Iyspiiced

Labo tor Press, 98 et at., in: Monoclona
DD Erese: Andgf Lose) Hanmerng,e, ol Monodenar
FegddpnlamamiDnns methols (déd g, siniBr Ratentdioeqy8lsSbat)diflkage

piétispigyiesneleaies 304568 tﬁe&gﬁb@&&%ﬂg%@é N ms%&% 8¢8
1991); Marks et at., J. Mol, Bio

%é?QJN 1991 Sidhu et at., J.
RSO E‘lpt@é‘é(ﬂi%‘?%?fé‘?%é‘ﬂy Y }I'PN}M%?B ASP63.1003
Infdig0dg riceiionSey B conainsApann8eirdd ol 0 0¢B4IbARA6Thiligdn Rotif

(12004 1126l dpRRRik @braik i rmerM;emQQSp%ﬁ%An%)z&l?sé%?f ﬁ&@@@gﬁﬁd
thchnolo%les fo rod n or}g an-like antibodies in anima
tHhatf'Rave p: pa g or aif hjf net W55 ﬁﬂ TiRErsB T 66 9r %@nggp‘ﬁ etal,

4 ’@ﬁ@@dﬁf@olﬁiﬂﬁ%ﬁﬁﬁﬁiﬁﬁﬁbml ifagee[dnédsibs €8n.6\pd. \WAD 339981 24883,
OMORIRO BISABAE 1A BORISRFRR MR fli%%/é@%ﬂéomﬁé‘éﬁg@gy i @18k rere
hE:Proc N tI Acad. c(ﬁ g‘éﬁe%oaga?S %95?}{2 Ja %b vits etal., Naéure
é%&é%‘g SR TIO8s) B S AR SF R Y AP I THE nﬁﬁ?)spof"%@e( ).
traysisr plavetsroE0s @4565?@1@5 51860825218 Bi IR68(aillsbf GenParlm;
1A SORSW QDL TG L1 RialnbNomB 5B 07, 40 5,545,806

5,569,825; 5.625,126.,5.633,425: and 5,661,01

Blo/Te%'urPo?o t(ﬁ)e% ‘7"3@?’1‘5@%)0 S&%eréee g f#at%%@%ﬁé" gelgcHede
1y{‘199’4$3q%ﬁh?§6?ﬁel\fﬁwfr@r3ﬁ8m8&t2 ?@W@Wﬂa@@%@n pathway is initiated
byRK: DILHRROGGH0 158 ¢dmpoBdR @&%};@'Mﬂd@&@h {Nakyre BiIRehRIoYs

51 (1996); Neuberge re Biotechn 14: 826
o e PP R P e
e &Tﬁﬁ’&affeh%q @rﬁﬂ&éa}@ssﬁé?éw%ﬁeéif{ewwlﬂﬁd}w@odéﬁ%éﬁ% (Bfibouess
peffoasmdnogiobulins) in which a portion of the heavy and/or Ilght chaln is

identigal yith, g, A0 HOMPIAIOHE 19, 60 ”8515%92‘9' 1y Ce omgins of

antibodies derived from a particu ar Speécies orb onglng 168 pér Icular
andbioly et dicse SopRiasaevrire B FeirmnRebrrspite aimin bsylrsaiiie thichY
polyiiipoddfomelogepsia epuespandingsasuensasd v amibodiesdrived

enzmtﬁl@&&two &9&%8&95138'99%%0 gles%&% 9“ Slass or subclass,

as well as fragments of such anti '§0 long as they exhibit the
PIYRkEIRE OBt fiear aolas A Qi istieht Niibodi Bob 6 13 1P aewisamdEhapre
edRrogitgatVALaINSe YuE Ap8166851 6858, (1984)). Chimeric antibodies of
oot RIS T B SRNREheR AR N BB Aapa
igen-binding sequences derive rom a non-human prlma{ ‘Bt
Sﬁwag& RGPt rappaE BAsaBhChifesEs e évﬁ%a’ghgoﬁwméw %lhght—

chiitimginbtodstant (EgibnisequeneemédtaatiNey,;5,693 B8Q)ing a linker that is

too short to allow pairing between the two domains on the same chain, the domains are forced

to pair with the complementary domains of another chain and create two antigen-binding
sites. Diabodies are described more fully in, for example, EP 404,097; WO 93/11161; and

- Hollinger et al., Proc. Natl. Acad. Sci. USA, 90:6444-6448 (1993).

The term "monoclonal antibody" as used herein refers to an antibody from a
population of substantially homogeneous antibodies, i.¢., the individual antibodies comprising
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20 "Humanized" forms of non-human (e.g., marine) antibodies are
chimeric antibodies that contain minimal sequence derived from
n |mmunoglobuI|n For the most part, humanized antibodies are_
“@u%dgﬁzlﬁ(?munoglobulms (recipient antibody) in which residud$ FROTAVEH/ 015577
hypervariable region of the recipient are replaced by residues from a

thweﬁné%@al@;d@ﬁwa%@mm%@ﬁ%ﬁéﬂq ¢ BUROGML SHEL RS hat

mouse rat, rab it Qr ﬂ{n umanﬁ rm te having edeswed specificity,

MRS S%Fc?é?)é‘éﬂy“ SIS PAR RS, f’rda%’ VR“?&‘@%‘W?E Ay bEsgiues
prefethénhainraphommisrbglobotiocEralrsplbebd tpycebyresidadingmibndshuman

@i MR BN ZEH ?s[ktépé%@'%é}é%’ﬁ@ H g‘ri#ﬁ?p e
arg}n%%s?oiﬁg%ﬁﬁthe%%lplen antl%%iﬁ g in the doiof%%t%%réﬁﬁ ese EIB%

SCRGER CE SR ErS PN ARES S %ﬁ?‘%&&? ?%Pﬂ‘éf‘?ée"tlﬂ“&éﬁeral
pahyechivnasizet afrtibodyamlitc ofphiver8deswhstantiallfjoa b-ofaldchstdnsion

prawstyﬂi%lmetmcﬁ@ﬁ@n@ﬂeﬁ%m %WQ'?H:@ LkorRiihatantially allof the

ervarjable lpo orrespond tho non-hyman immunoglobulin
T 1 Ee B P BT RS o hCISE Bt A HEHILGE cnoers oot e
seinsrelioggidbuding ssmqmmem@xcfephefoméﬁds (iystiutipa(s) aprotediaip Ve

nd heBumanized.antinady. @mmualép wﬂhcﬁm@ Hee-akleast A BN
arlgdilirprtl%un Iobulln Ctonstant reg%l ? Sg/plc?,llyt gt of%35 human
O O G TB DU RE ST NURRE P oSS e B IERES &t AR 76391 5325
an(iggp rorRidghgihnalieted tansk frind i B8 @288 20a{ 4088 naridiPr ewibydd wfithis
mQQﬂéNl&%oﬁ@bt%%ﬁr&&ﬁl Eﬁk@ﬁ%)y (JT LR s %mrﬁé{@;ﬁ!ﬁﬁﬁg&%%ﬁ%
anﬂg@(ﬂ %ng refers &)t1 aﬂmérgtoeach |dH:gzs antlbod t atg
S S SIS 10 FEimiG SR BRI & F@C C&%‘Fﬁ&’ﬁ’ iy ef @
m@lw@i@%@m%émmﬁbmladwﬁqﬁ)mmmﬁnﬁldémwgmegmcanﬁgﬂn In
ad&ial&h 0 (Bet ﬁiﬁ%iﬂbﬁs %éﬁ&%i&%ﬁ@&&ﬁ}%ﬂ%ﬁ%%% ééla%xég%gé‘oﬂgmthat
chain varigple domain .
PPETIDRSI06ITEE 7" %éj@%ﬁ aﬁ#@?ﬁ&‘@ %) TR ﬁbié%ﬁ%ﬁ%%?w
mdigpiapiec gbirrstar Kaoantibedy Sdyirarnbexnef ﬁtﬂmeq Rebefitiniuhtogoabus
pohﬂiﬂfﬂﬁt@ﬁhhgéhlt% Vellio] ﬁﬁﬁiﬁbgﬁfﬂiﬁﬁemg&ﬂﬁmﬁﬁﬂ&@ﬁ&f oHﬁ@Hﬁhbody by
wEERfR MR, 1850 20lo5 igse (paiducs iom & peruaviable looe”
E’epg residues 26-32 fﬁ_nfjc ﬁ_écf fe Ilghf chain - ™
the; BreEBTERISAYAThE P2 BT bmm&%sétrﬂlz}caw %hii’@]g(f%ﬂm@ w@avy
hy@hamuyamtde (dcgmﬁimé;aomiwaa@ Lesskads L MptBiel 4946: 9/%&147”- A

LA SR eIdes redose varpble fomaln
residués Ot er PI% ervariable region residues as I’elﬁnalef é(f
al: r‘r%tK@ﬂlﬁﬂﬂ%&ﬂ‘£ﬁ9ﬂﬁé"fﬂﬁfp€§1égﬁ’éréiwq§ HR-ARtEHy HsatsYhot?8 1)),

re@OITjLGALEINID BediylioeMcR0ely. Qﬁtﬁﬁd}maﬁel%ﬂﬂlS{Qi@é&dzsﬁaﬁlmdﬁbl%ms
(«Qng thalps.been | apg;fée%9%9 @Eﬁﬁfam. efongl%?g?péﬁ

com[?aonent of its natural énvironment. nant cémponen
S9R4atdral eibnshtheht'ite RinitdAsio #1230 (EAMdHse fith diagnostic or
J. Ahe BEpeicsuserstoodh e2canyi redyyaner-60 Ay N Glbee LN ZYSAE S B mDiEes,

12@@(%6@ Rig @é@%&oy%%;u&%n %ean 3%2(?{?)( Isﬁllﬁels Zlébﬂreaé%’r c%nologms

embodiments, the antibody WI e purl ie 0 gréate
FORPERGRTIBE AR ER M BHEF ARHBRCISy Ihanievi b BN aer Rl #Heste human
impreferablyiniesbdh@ned 9f6oding human immunoglobulin sequences (see, .g., WO

1998/24893; WO 1996/34096; WO 1996/33735; WO 1991/10741; Jakobovits et al., Proc.
Natl. Acad. Sci. USA, 90:2551 (1993); Jakobovits et al., Nature, 362:255-258 (1993);
Bruggemann et al.,, Year in Immuno., 7:33 (1993); U.S. Patent Nos. 5,545.806; 5,569,825;
5,591,669 (all of GenPharm); 5,543,807; WO 1997/17852; U.S. Patent Nos. 5,545,807,
5,5435,806; 5,569,825, 5,625,126; 5,633,425; and 5,661,016; Marks et al., Bio/Technology, 10:
779-783 (1992); Lonberg et al., Nature, 368: 856-859 (1994): Morrison, Nature, 368: 812-
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20 by weight, (2) to a degree sufficient to obtain at least 15 residues of
N-terminal or internal amino acid sequence by use of a spinning cup
e or (3) to homogeneity by SDS- PAGE under reducing or )
W%o%?eggﬁl%gg conditions using Coomassie blue or, preferably,Pgi @?%@g{ﬂ}@”
Isolated antibody includes the antibody in situ within recombinant cells
s19ipeD At i@@ﬁ@ﬂ@@?a@,,om&% %Eﬁr&ﬁ!z%%@ﬁ?ih@@%%@@@@@%ﬁ Wéﬁ%@;%’b‘i%éﬁ’&”e
oL be prese _t8 Ordn% rglg, d25 hgwcgvec{ solat?d a‘ntﬁf’? will b? prepared
B st St PRt GRASP R PSR TAfGrEd Rty is Shewith
(18f#8.or more alterations in one or more hypervariable regions thereof
WhiCWE@%&H%@J%W&%%H?%Q%@%%%%MW%éﬁ@@@ﬁmh'f%ti%ﬁl&en’
.compared to a parent antibody whi oes not possess.those =
CTERHRABELS D orArFc BT RS SASOUR SIS TAGHBIEE or
hogvévepis omvolagsaffidities:foertte targabSeaktiged. Ak pamatiarepkcies or

befiRRAIES A RIAANEESHPYIRIOGEHBS KRR B At MARS 8L 15
..Bio/Tec y 10:779-783 (1992) describes afflnl%maturatlon by VH

nol
L B S LS AR e S B LBIR ol BB
spreiiordslisndingcribedtoyaBardaslaet al sihdeshlat watad i8phdptSAf such

analgé?ﬁlg,%@ﬁgxgl %&gﬁ&gﬁgﬁ kgé &é@%@;ﬂ%&@%&&@gﬁ%kﬁ%&% NX.ledE% 8k7;
al. J. Innhunol. . n ; C ., . Inununal. .
N R 00 Rk e oD ekl el o
In{er &0 Ryrein miliestdy erepusers andiedieroc coptsotavitiblealqosu retiee tHarding
se@EIBAdY heLeibIR LRS- IRIMORS HRses AdIMSisIedAVES, abeEoshftime

of about 1-2q days. The doses may be given at one tim gr at fixed or
rhesus or cgn Mo %u% onlevy and man cons n?re on segiezeqcetsgﬁl & c;[
ifregular timeTntervals’over this period of exposure. [niti ater (e.g.

5.68601Y or third) antibody exposures are separated in time from each other
as 40heseiRedinaelalhereiin 30 MVRAA06/RARY are chimeric antibodies
R SHUS20061015517. 5 A package Insert s used fp efer ig Igiructions
customari y inclided in commercia %réc réléneéng?‘%ﬁ%gé’p‘éb?ic 6)rroaﬂu%]f’ss, tiat
hugmntain Jnfdadiation Byou iaipellehibns (Tegaiyet agdzalyeinatiihissdeaon,
0 A EeciSaiansoaiher tharapeiic-presuels 10 RaaeFRinathwithihable
re%’c‘%‘;?%?gﬁgnﬁ{l‘?%“% ang/ gc{o"%?m‘&&% @%ﬁ‘;% ming the use af. such uman
“therapeutic pro u&s, etc. H. Treatment of AD of denentia 1.0 The
Prisps BAY IS/ DR WHIBIOVFTEIS Y rAEtHEY BTdremiy- ADsema difiarga frpmework
reSUDIER) suifecng therefiommeomplisitg.asmépisten nyg arefieative mount
m@A0.80800RIsh (preferablyan. Anibodd ihal binds (0,8 Bocel sufags
marker (prefera ya&%bﬁl antﬁ)oagyl) to t egucbje%rf the AD or dementia
foygdye fhe steiaiens i oeieshaiencnudinste, Sesse reodHirationp aeranse ©
fufihederaie6Vere paparadics. fantinkagailyhansetcanedaia;onseionies
2nfia, cording to,an £x lary dasing protocol, th thod
s R M B X oy

subsiIpEA b P LB BImEE 4iible deaDs srerviBendric fiRFSICAARIBUY BHbosure of
imaiauEiotbiie ddsamssipraferalylyadiont B i 2:.0:g @NB)falomedndYodulin
ond.anti e Qu .to4 ams (prefera bout 1.5 to
P e TSR MRSl
alsg APURTEFH D APSEKE HOfA Eunoglobulin constant region, typically that of a

human immunoglobulin. For further details, see Jones et al., Nature 321:522-525 (1986);
Riechmann et al., Nature 332:323-329 (1988); and Presta, Curr. Op. Struct. Biol. 2:593-556
(1992).

The term “hypervariable region™ when used herein refers to the amino acid residues
of an antibody that are responsible for antigen binding. The hypervariable region comprises
amino acid residues from a “complementarity determining region” or “CDR” (e.g. residues
24-34 (1.1), 50-56 (1.2) and 89-97 (L.3) in the light chain variable domain and 31-35 (H1), 50-
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initial antibody exposure. For purposes of this invention, the second
antibody exposure is the next time the subject is treated with the CD20

“@E%)OF}I)( after the initial antibody exposure, there being no intervening
o} 6tsbody treatment or exposure between the initial andPGEEHARPS/015577

exposures. 25 The interval between the initial and second or subsequent

XNOSH v e first of second dose
653%%%?% anti b?g rp@)%p%%u%ﬁgib%?ag%%gg%ffgro%@% lrfa rétdose Sf the

Priviri Aiitiserg’esipdidutecih s remdlie d iriserhiatinaad st of
HeatitiDBeleadn 04D €Dy appsokimaiaidid fmek&%e&meﬂm@@mﬂg or

rSRRIOHBZIE 18 WeGKs 81y 13 Y s.AnatyR N Cs ambadiment e,

second antlbo%y exposure is not provided until a out 2 wee
Hhe himiitRad e Yodtnanprdifgwedisy ‘é"’{ﬁﬁlﬂ’ aﬁﬂ%d@@ép@g@#é@k J.
Mra’bémf Q.%5:20 14ogTams Tprefrablycaboit FIS tes2ibegranas)sdhetniedtiomain

reSXROSHIS RAL eeﬂgpad;g}lﬁﬂ%% Aty 1hufé9£“ r&l{%“ﬁ 14 60 weeks

(preferabl from about 46 to 5 weeks) from the initial exposure, and
thenp BN PRSI SheARRRIER PESEBL S YR BREY fald et arifsatd to 2
cy@ioiit Mot weelksai3® from the initial exposure. In an alternative

embogliment, the, Saca0¢. antibody. exposyLe.is §eﬁ RQvided un&k&?&%ﬁ%

to 60 weeks from the initial exposure, and subseq uentpant

Frof S ERTPRREH Sz "APEhF BB CPHFEIEE EGTRPBO SeRRE T the
enpremicus aatihodiie kposuidd Arylaneith Mmeipaithaiantjostyxpsues

ana%}naﬂaqxapenef&w9@%&%&%@%&%&%@&%&%@%0?8 %L[?““ ézd% o

separate doses of the antibody (i.e., constituting a first

S tw
sol3i5pei2 fé‘é“é%@i%%ﬁ%ibﬁ%%d%‘@@é&ﬂ‘%ﬂ>T%éf<fﬁé%@epa?5% WO
weighmifendfady seddwindthé bpte Dowyohahop) ayeédfer @aebam@uﬂee%m 99%

by SXRASUS IS denendert.fok example, Rathe }y&&s’mm @}C Gidypg of

antlb g emp Io ed, Whether and what type of second me ament IS

i BT5Y B Pha T BARGENE EERBCSS S Lo RABoWt iR SR
PA%amrm areadedivistoredithe seogibcossiisprefepalibyably, silver
stadMisigreiramRRREL 34eLEH3YS smQamRieierakiv fiomARguE & igaatﬁ

s, 10 angl lEnost&(g},erably from about 13 to 16 days from the time the
On?lrc%n Ba R A AR S S R N ST B Pt R s tta fd dififistered,
howiquefirisolatnd seidoda Wibes ofapracd htibbliysiorprefafablipaleut 0.5 to 1.5
grains, HeksHp ﬁe&a@lmmyé R.dR ich-8@ NS @1@&%&1@&%@%‘? Bl the

b séub ecé gﬂrowdt atfleﬁt out three, or at least four exposures of the

g TS exampre, V\‘rom rﬁ%le)ttf’flé%r%be’é’ﬁﬂto‘gd}’ééfﬁﬁﬁ i grg antibody for
aﬁiﬁaﬁtleﬁmﬂyedl@ abyert3nbdyerpdsdeesnonpsspartiosdattyratibault SRef20ed
aff@xp%wlﬁee Rrpferabiisich ﬁﬁ@ﬁ@%% 1 ?%Hwﬁ}%ﬁ%ﬁlﬁéé men@lggaach

ant eapRﬁJ ate 4 W%egs or 6 m 8 weeks or 12 months.
6he émbodimen eeac g&f P@f%?‘&}{ﬁaéﬁf’a@ in e g1t a’éeés of
al. tﬁ@fﬁmiweéwlwaﬁ%ﬁ%?rﬁb&%cembbﬁﬁmﬁﬁmwmﬁrsam&cmmpb%ummn
shupiopideahasdwveSeparater @%@Bm%@@&)QM¥S;HL%W§\§%§@%B%\§G%baS

AU STRIRE R POt e A0S0 Ao L U o
Yelmﬁqmg@ﬁﬁ@@qé BYOMBREUOSEEORS); Jackson er al, J. Immunol. 154(7):3310-9
(1995); and Hawkins et al, J. Mol. Biol. 226:8389-896 (1992).

"Antibody exposure” refers to contact with or exposure to the antibody herein in one
or more doses administered over a period of time of about 1-20 days. The doses may be
given at one time or 2t fixed or irregular time intervals over this period of exposure. Initial
and later (e.g. second or third) antibody exposures are separated in time from each other as

described in detail herein.
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the range from about 200 mg to 2000 mg, preferably about 500 mg to
1500 mg, and most preferably about 750 mg to 1200 mg. For example,
doses, or only one or two doses may be admlnl s
W %ﬁ%@éﬁ%@o this embodiment, the antibody may be 25 admini [{eegf%z 461015577
within a period of about one month, preferably within a period of about 2 to

3 we@l@cﬁ@c& mest Qgeﬁ@e&bItéﬁezcitbim@r@@r&adcaﬁtab@ﬂtﬁm@lw@@kscmﬂm

rﬁo et one dose inistered e}ter (Hlfor xam le, second
pag chagps of thera ufic that contain nformation a on i]tn 6t18 S, 18ag¢
iS e y administered from a ore

domfreq@rw imma@euqrfew@%raaﬂgﬁb?ﬁh@rmm@f@@m &Wb@émm the

paél@i%){ﬁdcﬁggﬂ thedinethe-prenavs dasawas SRAdepisier sfdlhe etc.
sep ie\te esare p ?fgg)ably adm{nlstered within a total period of

between abgﬁ?tf‘cei%y Wemlfs more preferably between about 1 and

20 days é%&nt%ﬂéiﬂl&%@&s QiR SadayshibaabYicRsararate Hese; of

}pe anti gy iS refera}%lg Qb bout 2%0 mg.fo g]OOOmomu? (%referatgyl about 500
o %“%ﬁ W AR RSt rarerab Boout 150" Mg to 1 B8R "the
(P@lﬁ-ﬁfébt maythedotresitdudaiers reclnmtion m@@@a@tﬁi@f@w@s@%emgody} to
thQN@j@cm qne 8b Ha@@n%aaqzsm@%%@n&%cﬁamw C(Hoﬁ&@e& leasta bt

0 exg gures of the anta o r anUbo forexam bout 210
rate, moderate-sev re ora n’ii 51 36 (\)/ Zf(blate o ntia.
exposures, an e par’tlcu arly a exp osures s

particularly, about 2 to 20 exposures. Such additional exposures may be

administenack ieat%@uaﬁaaﬂyy &agng%st&airﬂﬁ: Ryl MpiRE ABAUBs IR an
efipreferred ant?%o d’LStI am X c{j [ t§ the.methods,set forth hereuaéthe

cﬂﬁ?)alﬂ%uan ibody is & na antibo frer%rﬂ?mi%su%%ctlb% O‘Ps an
mlrﬁﬁfa%t?bi&k@ﬂmaﬁ%dﬂybmﬁ@-ﬁppéférm @BWhmmwlwlg%hfmﬁ

bym%/amzﬁﬁb@;imﬂr&@3%ML?MM§QP3§6W@%@Q§/1 36363 grams),
PCT 015577 5 preferably. rituxi

L 0 P WS Rt (R AT ESE Gk fom e
mlﬁﬁ‘tmw ﬁﬁ?ﬂfﬁ@mg@ﬁwwg?ﬂl%@m?eﬁ‘ﬁ‘ss?ﬂ@m AR HaRTETsiFeEe
neXHifnel hOR®REN QQEH&@%M@@@M@%&B&Q Quer e @ﬂrj@raﬂimdsjyeﬂlﬁatea
the etgeacxji@u&(sgte Wan% E%Q?t%gn\(%raeg os'igi) bg:)u%g a%h%hl%ﬁa?

emeritia an ﬁﬁiénever previously 10 treated with an anu%ody to
SeGopsl %@TP&‘HF‘Pace marker (e.g. never previously treated with a CD20
antiboigyhtBrafermbbedhe subjestdeesnier bameqaeBt-@edilbml Epaeys din be

me Q%e%@g%%{&gp&é@%%&’9&@8&&%&8%? SH 991 B30 %Egmn%pc?rﬁferably

isease, other than AD or dementia. The antibody is’administered by any
frogy it e TiRcritih P paSnesPai Topical, subcutaneous,

intrapetitopef;rédteaphotiiiomar yertib anasalbatydiorostikal esiapabximately 24
wRBUSHANON, e Eﬁﬁ?&ﬁ[ﬁﬂ&%%@ﬂ@8Luﬁerrl&t"iﬁ‘s%ﬂ§r?ular

Intravenous, In raarterla mtragerltonea and subcutaneous

admiisBedERthRer P ATiBFPRS RS ROt anut g4yo 30
weelS fidat et iAppl BN 020N 44Uq et tg-4 tpezinAbebncerringof zbout 0.5
to %{1%9%?4@&%%9! a9 a0t ‘%Qé/?m?éé%%m@ﬂé‘ ABLSIRL IAUSION

ateral stérotactic |nject|ons referab y he osmg IS glven

frophhRREAGUSIGO SiTBRABIREHRILY oM ARRIHROLAIN TIED SresmthadRjtigy exposure,
aniniray endersbRhinfugiends)bédyanecsindio gineddd thelGO28tahtiyddy7 s wheks

froAerttgadiugistered to the subject to

In an alternative embodiment, the second antibody exposure is not provided until
about 46 to 60 weeks from the initial exposure, and subsequent antibody exposures, if any,
are not provided until about 46 to 60 weeks from the previous antibody exposure.

Any one or more of the antibody exposures herein may be provided to the subject as a

single dose of antibody, or as two separate doses of the antibody (i.e., constituting a first and
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treat the AD or dementia. However, generally, the CD20 antibody will be
combined with one or more second medicament. For example, one may

W %ggz %;(/1 dministerasecond medicament, such as: 25 chg' §§§§533§177
- " Inhibrtor gi‘ =2

Including but not limited to galantamine (REMINYL
rivastigmine (EXELON(r)) including rivastigmine transdermal patch,

se&%ﬁa@&&%i'fﬁ&%&@&%@ﬁ%&@@%@%&)&: ans) EIRRING: XTM;
N-methyl D-asparta

t ti
KRN ) P HSFAIEX AN A 026 A UGS DGR e
enfdoyed CHREEDY Wetehiockeroahtipdiehstitissoetidetbling tppewh@é rnd

freHRRENIG AMESERIIRIC @Q@Q%%Eﬁ%e M%ME&%F@%M dose is
anti-beta-amyloid %ntlb antj- GF ant'bo%ﬂ ﬁ@ as RA624; v ?cme

Pre SR LA HERHHRC i v%(l,cm &>dgentt cﬁ?%r?‘r?g(%ﬁvcfy
anénpynpeEipiie tacor dam ﬁ?&@é@:ﬂ@t@%@ ihe 6ive thinfilhedformatiednddistered.

wiRRLHRIA-ant-amMoid. IRCIARK-SETRIANN APERINERRENE HROMAQSIAIN;
gent that mterfereSS with the converigon of APP to.amyloid-beta or the

SRS it TR SR A RETAON BN TarG ks S804 site 35
amylpidep kecirdioreprabeisigleais repadey méabsteoscbretase( BACE):

e}\&ﬁ%a%yﬁ{e %@%&»l p‘nl (%%S%t&%s.%gf @rﬂ&aﬂtpéyl%&gaﬂ,,' Wn%@sgé%%z@@ larly
an ISL, preseniiin an S reseni

D D ST RO B S R GHTY s T AL E G R 62 ptoni
exwemmake adnibitoerskatiaiinal 28 ORPrivyitrazbddhec{DESYRBLIEFMY 48
weliNIPTOSIARE %&Qxﬁmx}n&@t&aﬁﬁmw&@w NTM)idisRerHdnnR 4.

e e A T e
seIBEM BRisA R T Mg cBtoroldo W ing rughotistativsie: getd G rodded as 2

Sln@g@g&t@%@[@@@g@tmﬂmmunomodulatory agent; antioxidant, such as
vitamin E h copherol), fish oil or aI hall oic. acid; carotene;
nlcor??]e g((‘l%lggf)fl eé)%i’radz mritIegﬂnnré}":’ergo ?%35 a{Stermgstn oge mOfe doses 1n

tbwﬁm&hmb@?%@ém MMr@%@ﬁ@mabmaﬁ%mmﬂéﬁ%mW@m@é
&M&&L}Q&mw%gmmmgim@r&fﬁﬁm@%&m@iw@go&ee@wbr(e\éJQMO)

ro EVE Oc CELEBRI roxen; ginkgo

o T A S e e T B

adigipistefpd iR T2 Qﬁra?ﬁm%a@ué@qrérweﬁﬂl(mmwwséwwew%@m 2t03

webREeRDmaARgRNSsly Sliﬁfh&%:&ﬁ&?f‘lazoﬁdeﬁﬁ&e@éLZHEMEDTM) C-1073
(MIFEPRISTONETM 962 curell 50 asagiline
mesy ate(ge va rﬁ%ate n)é %%%4%%? O[\III)lEeI)ErN?j %@% second or

thifg} #@@?gwfﬁw‘?hté%%ﬁﬁseééwf@sﬁ‘iﬁt@ﬁé?@ﬁ é@pshan%s 115?&@8 Vﬁ‘ﬁ?’@éﬂé’“‘ 6

1o eeapiaiddighbehaticanipady fiagment; m/aap@mmgmtrﬂse&wmumose was

ad ARRYE r%ge maher %‘éé!scar%ggé}trl‘?‘jb?f'” 100YR)., HMUNOSURBIOSIIVE ween

agent nition above aln |tor DM RD integrin antagonist

abQit &b AR 4 c'tﬁfﬁ@o%@m&fﬁaﬂh Btﬁﬂ‘?ﬁ’b?‘éfﬂ’t‘h’tr?é‘%@ e -{e Yiare-puey
of et Eﬁseﬁerﬁm,/sﬁble sspaanrdidnegi ﬁ&rﬁﬁ[‘ﬂotﬁz 3 pﬁﬁ%raﬁsjtamsemnmigltsaooo

g S SABN SRS SIS bl e %t(%%%lg?o'\{%o

ng rlvastlgmln transderr patc onepezné ICEPT
esp£13|wwﬂﬁbv@mé 3&@%@?@@%%%&%& ?ﬁaﬁéf@fié By Wl%%lw more

thab) a8 raaptatee(bil\dﬂa&f)dam@gml 8t ffosexanpleyvaaepoantne (NWAMEBNIRA)),
ant%sd%gcllgr gxampla, from about 2 to 60 exposures, and more particularly about 2 to 40
exposures, most particularly, about 2 to 20 exposures. Such additional exposures may be
administered intermittently, e.g. for the time intervals noted above.

The preferred antagonist is an antibody. In the methods set forth herein, the CD20
antibody s a naked antibody. Preferably, the antibody is an intact, naked antibody. The
preferred CD20 antibody herein is a chimeric, humanized, or human CD20 antibody, more
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where the AD or dementia is moderate-severe. The second medicament
may be administered with the initial exposure and/or later 25 exposures
W%fzt(r)](}e/%%):sz(o antibody, such combined administration includes
co-a mlnls?ratlon using separate formulations or a single pﬁﬂﬁ‘éﬁ?g% 377
formulation, and consecutive administration in either order, wherein
preferafarablyiiherausaisteperird (/Haimamm:(@)r alhaAchye) ageisy
(Geﬁlmg 39%%%% %%%&P&!Bﬁb IRlRRIGALAGH “%ﬁuA%'de fram administration of
antibodies to the subject the present app |cat|on 130 Eon emp faf
hursaigid i€eFation of antibodies by gene therapy. Such admlnlstratlon of

n uc[@@ﬁﬁlﬁb@ﬂﬁﬂﬁﬂnﬁdh&aﬁﬁﬂﬁ@dyﬂﬁ wwqmpa&sgd@%%%%&@l%m
as 1%@”& qu\%%%%hggm% %%%UJQB &fd% e%@% g)‘%r I%%%eriegce)nr' 2 1%\?;611513/

21 pu March 14, 1996 concerning the use o
“’f‘afﬁ%i’ﬁw{’&l’g‘é??éiféfeﬁ Rreab aHtihse HReise des DTYes a@ea@wvdrﬁq%wh a D20
antiappnodebestyy g&ttgmgemedau ate ma@m@mmﬂa@a@aﬁtm HBodRent, the

sub}é@?@ﬁ);é Nadhe sHhiest gﬁg?ﬁ Jdh.vive.and e or in vivo delivery the

nucleic acid is “injected dlrec tly into the [Eject usua y a{mﬁe site where

the GPRIBBEYIE Fetfumpigicrs Py 2y o thlatisiest inpediubrecmicsdl piral.
subsemeveditheaicleie, acidisintiogurrding, Ehﬁl&& u&@a&aﬂmﬁm&&éﬁm

parm@%ftmﬁsﬂéma%qﬂg &g 184 10,406 subject eit &5 r%t'xne li.fgf and
wit p

example, encapsulat in porous mem ranest at ar Im an’[e into

SUb‘fH‘é‘?ﬁbﬁééP’cgﬁga'éﬂg Iruheabadraipi o sdse s aRies 9 63e187). US
Patehhapelatéa 009t tachrigubsyayailaie fafing4nWi@2806I4638% CD20

m%&gyuéz99@49&@%7@%%99 udsa@gﬂ@%ﬂﬁg&%%@é JA(ORY 9%'%»1% 1S Th

tec niques vary depend ing UpOI’]W ether the nuclel aCI IS trans rr
dosifgds SN RELERS w&%%w%omrtﬁ@@ﬂgyofrméRfﬂ%ﬁ&éﬂbﬁh@gﬁvem

infufieafaniques suitable for the transfer of nucleic acid into mammalian cells

in Vitra,dnelnds 1he: Use hHROSNES IR RPAIAoN FAIRIOINIS Lﬁ%%;%é@a' %

fusion, DEAE-dextran, the calcium phosphate precipitation met
freagy ﬁfﬁ%?ﬂﬁ?&%’ﬂ%ector for ex vivo delivery 10 of the gene is a retrovirus.

Thengantly-preirred ibyhio.ugigic.agid.ransisriechnigues in rﬁ rg'%&ond

transfection "with viral vectors ? such’as adenovirus, Herpes sim

medigament; Fog SRRl s BN ARy W‘ﬁ&%@&%ﬁ%‘%ﬁ%&d{&%@?ﬁi wﬁrdlsas
choffpesipriermbdiate (rchnsie bofithidiginé tana DOERMA (ITDPEY Afyl DGEstChdhe

ExiaE@MRId Hgswastma@%g&éﬁ&?%m@'eé& {detiRBreigiC At
15 so%%)ce with an a ent that %[:%%ets the tar fi%et cells, such as an amlbOd{ﬁ’

(CORTIR e8P Ll SR BIRESAT AR RGLACEIR SrgEaa
mengrane Mm&w@emammewm dposembsiare ®MPIOYEANGE (e.g.

CEI@thﬁJPSbﬂ?@%i%@@@aﬂt&@ﬂcﬁ%@%%ﬁ@ﬁ@’ﬁr@é&&%@“ aRRael @t%ﬂ Wilasinic
ysed for targeting and/or to facilitate uptake, e.
a"f’f&%ggﬁ m%f%ﬁﬁag RS BTt ﬁaﬂfe@}&flabﬁ%eeﬁa}ﬁggmwa 3 such
as Rartfdodiesiior foroteinpith AtwadengdoRDvimtgmaligatighanbbydiind e amﬂvxty of
enzyRAQIgINRdhat taraeh intragallvlar Jocalization @aagﬁfatia&cwm{@csl{y@?;md

therhalf Ilfe The techm}%e of rece%or -mediated endocytosis s described for

a1 By WA S BPACHeN: 2955 AN IR Tl asighar
APPetpgimtyidchematt, thkdadnSion WfSAiBT 8410 34d 4«(1080) | Epraaslianbobitie
amy%fﬁ‘i@wéﬁﬂ%%&e@ﬁﬂmg“%ﬁﬂg beta-secretase (BACE) antagonist; BASEI]
antagonist; BASE2 antagonist; gamma-secretase antagonist; presenilin-1 (PSEN-1)
antagonist;  presenilin-2 (PSEN-2) antagonist; APO-E4 antaponist; antidepressant;
anticonvulsant; serotonin reuptake inhibitor; sertraline (ZOLOFT™); trazodone
(DESYREL™; divalproex (DEPAKOTE™): gabapentin (NEURONIN™); risperidone
(RISPERDAL®); olanzapine (ZYPREXA™); quetiapine (SEROQUEL™); thioridazine
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gene therapy protocols see Anderson et al., Science 256:808-813 (1992).
See also WO 25 93/25673 and the references cited therein. Ill.
woredugtion of Antibodies The methods and articles of manufacture of the
- present invention preferably use, or incorporate, an antibod tHAVBIARE
a B-cell surface marker, especially one that binds to CD20. Accordingly,
(MEneHRESfor genetatinglsuehngnthedies willibe described-bese. 3@:dhe Bor
.Cell surface marker 1o be used for.production of, ok screening for
s e 0ors 4Rl R0 MRS T Chiarerngary
fish B BANY PR car epno POt BEE S dit-gteribpeily gdeltbmesylates;
estreydpressinglihenmaikelat thaiideelsusiacelcanbansashiorgenesaies Ahs),
screen for, antibadies, Other, forms of the . 37?# e marker
Sucgers'_ler%ﬁrl‘lngj ar?hg{}o |é§?/)\(7iﬁ Bléhlagf).tﬁgrg)rflf'f %c(%'éﬁofsgeys | e@ in ré’xgﬁ.@g%{%%}’
celegerdbibHOHBBIGHES asnwrerem siakgadBabrgties o tHapveta clioritefimeuch
as felatilodiesciuy e, iB B earekance wiihikerpresanininvention ([YEPolyelonats)
piibodies, Polyclopal antjbodi prefgrahly rai t{fﬁ%ra Is. by ~
rece?nl}{ti le s&%%ﬂt’anesgl}}s (3%3 ors %ﬁ’;%’eritonea %ip) %?éd% iONS 0 %tﬁé re e\jt/%'f;%‘t
(MIERRGET anE AP adfriGantcutaaip O NSt PeE O3 5raare g ore#Yiate 3v@igroate:;
SRPCEAUS20060TFETH) SN pjagaterthesasleusmtaRHGE Bt apEeieinihats,
dmmunggenic %t@q. ecies to Q | nized, e.q...keyhole limpet, .. ..
i S T S%i%ﬁ%’]’%%ﬁ?ﬁsu‘f?%‘?‘é’?"ééﬁ%‘“e‘!a'{r:s@t‘?y%%ﬁlﬁf‘fm
aboygKi ISP OSHEP A BFURRSIO NEFBRYe AVaTRin g HyEE tRIFessP RNt (definition
abovaplENFidiphe hininitaUIBSURTI Nimigenestas daoniu gativtihcougbsGyStEip@ine
hypEESIANES) N Bydroxyspegiymide (through lysine residues),
ypgIutaraldeehygé,‘c'bg(L(:‘g’(cinic ag%j;/%ride, SOCI2, or 10 R'N=C=NR, where R
ancPRfaselylifferant el granips: dnimalimaieimmntaedagainstieamine

(RERANSE ) MDHNGGIIGERRIUSRESS in%iu%%ré"ggé’ﬁ?‘ang}{ac%%933}9%1 & 9en 190
abbits or mice, respectively)

g or 5 pg of the protein or conjugate (for I mice,
don%ﬁﬂlélgg{ffﬁ@ ST é’@lﬁ\'ﬁl&% ARV SRrsRAdR i ertiferadergsimion N-
methptiesparaity MDA tipiestes @ remonthdateritkeaMENDA®) hopstatly
wheldithe LS doadel0ate La.prigingl.amount of peptide or conjugate in

Freund's complete adjuvant by subcutaneous injection at multiple sites.

Sevidn toctdddaydidatentheagninalsiare:blédvandithaiser erpisurassayeddier
exp @R e ANIMASHRre LAQSIA HAUNG UREBIAIRAUR; %594&&%9%4&%

. animal is bhoosted withthe conjugate of the same antigen, but conjugated
uSIng, SERFTEST ITBPEESAsant8r StRRSuGhARtReHEAT dreRulitiRingrdagitecutive
adm@ppjigateseilso caarbematepnitetdmbinait cein2paidturehds protein all)
acti JHSIBRS sMER RO IR AI BTN SUEAAS:AlYM are suitably used to

enhance the immune response. (i) Monoclonal antibodies Monoclonal
ant@h@@ﬁé&g@mﬁtﬁmqumw@mmm%jw_bs&a:mkaﬂyabpimﬂgeneous
conBRPRRYIEArhE i iNdivithial-aaphodias compriRingythe; nopulAton ALe

. identical and/or bind 25 the same epitope éxcept for possible variants that
acid gﬁ%oéha% m‘?é“ﬁ%% a5 SPIC?)W&S?‘H S’H gaﬁ&ﬁ]&;iessmn administering an “effective

amount” of an antibody. See, for example, W096/07321 published March 14, 1996

577

concerning the use of gene therapy to generate intracellular antibodies.

There are two major approaches to getting the nucleic acid (optionally contained in a
vector) into the subject's cells; in vivo and ex vivo. For in vive delivery the nucleic acid is
injected directly into the subject, usually at the site where the antibody is required. For ex
vive treatment, the subject's cells are removed, the nucleic acid is introduced into these
isolated cells and the modified cells are administered to the subject either directly or, for
example, encapsulated within porous membranes that are implanted into the subject (see, e.g.
U.S. Patent Nos. 4,892,538 and 5,283,187). There are a variety of techniques available for
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antibody, such variants generally being present in minor amounts. Thus,
the modifier "monoclonal” indicates the character of the antibody as not
“}%eig(%jairﬁnsi%ture of discrete or polyclonal antibodies. For exam{ﬁllae_, the
MONOLIOAA! antibodies may be made using the hybridoma mBIHEHS BE&HLS77
described by Kohler et al., Nature, 256:495 (1975), or may be made by
intrrgiocinginelpit ONAnmethbiis{lh.STiatentiftos 4:81&Hmdndrnibe dpdmideama
dBRUR G MAUSE O G, ABRIRRIAR DOSAOIM3 AUED RS ALIASIEY IS

immunized as hereinabove described to elicit lymphocytes tha proauecde or
host et BBl it S g At Sh s IRrtif e Bemesiybiale 5
incipripteinussedlifos@heiminunipatiann Aliersiakvely, bnplney BBARA RN, the
cald B HER B AT RBRGN SR MR AT M I MBI CElB o

a suitable fusing agent, such as polyethylene glycol, to form a hybridoma
of the feRe SAgT MBHoclonal Antibodies: Principles and Practice, pp.59-103

(AcademehigsRdRaoN. 48 WO A00N HAR0S B SR 000 01 88 11,15
_.The hybridoma cells thus prepared are seede and grown i a sui a%tlle
with N &SRS R P frTarab Bt Sime ohk Srmeradeemategsimestisgs) and
lipidHinilsit thegrowthfaiipityivalipiithe duniusediparantalamryelopErselspbor
andHERRIE o e AALe LM, Gl A 108 SaME. RRanTine

guanine phosphoribosyl transferase (HGPRT or T), the culture

) p : !
SOufr Wit APBFtheah BRb R Rely WAk 3R an ensipRAvoRaRifli e, 2 cell surface
merapranopterin caric thymidine (AR 10 medison hoviich gubsiance spegyent
1190%%@9&/%#%%&%F%%zgﬁh%k%&%' IS Aralgiredmysioma ells.are INose:,
that fuse efficiently, support stable high-level productio QFantl_O(fy y
Cnd oY S AL B ANEh ﬁéﬁ?&&éﬂéﬁ&ﬁﬁe&f@%@nﬁi\%&%@rﬂ%ﬁ@m
fragggoks deeATapiedhurpaindng thege:, prdteriedimyelonnateal Llinegare

inteRMIRGTY 8O ReSrakab AS those derved.ramnMOPC 20l MPC-11
- mglf%er tu%(]o_s %allazlg 15 from the Salk Institute Cell Distribution Center,
mirgegh Ea

B85 BealrBrATaR e iR ST sHiskesoarEs's isdrscabaidbie from
exanjpie Am Ficar/TypBiCultume. CGH ¢l ROtRVIlemdMayglene: WS Ardduvadn
Acal)¥El08A BNshmoLSe-NYBIRNML IBIAMYE k@%&&l&x?@&é@@d&%&&%ﬂd

dglscribed for the production of human monoclona antibodies (Kozbor, J.
B hincmor 195 3001 CFE8R) Blongtirerat: TSRO IR ATzt W O
93/25pd8 aediths FFletmRsvdisthe @8 Applications, pp. 51-63 (Marcel Dekker,

Inc.ﬂJI\IeW gor , 1987%). Culture medium in which hybridoma cells are
growing isTASSASRE 8 BHBERERSN of monoclonal antibodies directed

againstibaRntigenRretarabiheLinding srecificty.af, Menasional o
i arglggdlesn%oau%egbb thbI’I oma cells is determined by ]
o Un O PR CIOHALIST BFCBY A iR Vit BT SR Xstskp alheAng dhat binds to
CD%dféi?ﬁ?ﬁﬂﬁ@a@Qﬁ?ﬂﬁMﬁgmm@ﬂimémnﬂ@ imlrienipabiedient. assay

(E . The binding affinity of the monoclonal antibody can, for example,
be SEKOI GRS THELS B AR PN RO e, i ooors

may Bip ¢lsor: soOE: 220 ¢f g80Narkfterabritomiacellsangiidentitelsikatepitope.
Alteﬁf&%gﬁ?&@H&lﬁgﬂﬁﬁﬁgéhﬁe@&%@ﬁw@ﬁﬁ&@ym their cell surface can be used to

generate, or screen for, antibodies. Other forms of the B cell surface marker useful for

generating antibodies will be apparent to those skilled in the art.

A description follows as to exemplary technigues for the production of the antibodies

used in accordance with the present invention.
{i) Polyclonal antibodies

Polyclonal antibodies are preferably raised in animals by multiple subcutaneous (sc)’

or intraperitoneal (ip) injections of the relevant antigen and an adjuvant. It may be useful to
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affinity, and/or activity, the clones may be subcloned by limiting dilution
procedures and 30 grown by standard methods (Goding, Monoclonal
. % jes:.Principles and Practice, pp.59- 103 (Academic P 9 .
W@%taﬁ egc%?ture media for this purpose include, for example,pﬁsﬁéwggplssw
RPMI-1640 medium. In addition, the hybridoma cells may be grown in vivo
conpseasbit edduamansignnan apivra. tTeés imomocignad antibeplicisssetreted by
imrb 08 RUPEIONES e UM RRPARISE-HR TSR, CLL WG SRRAIMM, @Scites

fluid, or serum by conventional immunoglobulin purification™ procedures
S0 R RS P R P PR S 3 B S A D G2 Ry | S AtiEP e
malehngiviziegra phijnsyelinetédtroph Gregisatal yisioy gr affirity rekidompigraphy.
nycRRARRGRAIAL i6BAneGiaRakaRiibadies dsierdik niated @, socy, or

uenced using cqnventional procedures (€.g., by using oligonuclectide

Ril‘%%%%ﬁtﬁﬁ?fﬁr% 243h518 GHGTRHIALYRFWRS 2006/116369
PCT{HIR2Q08/dards-P.sResHicallk le.ggnes.Sncading;theheavy.angd; light

chains of murine antibodies). The hybridoma célls serve as a preferred
by R BrticH IGAT SREa LRI R PNIEA R AP TP HIa e Bitho
respexprelssieithvectorseyviiduarks thenkandfectechintojaastcdissuitnas E.
inuKRUGRIS - SRR GOS 68U (Hingsedamsier QUG 88115185 i
. myeloma cells that do not otherwise produce immunoglobulin protein, to
OriESRL Y %@%ﬁé@i&%&“f’?ﬁ%ﬁ%ﬁ%ﬁéﬁ”&fﬁ68‘6‘%%“161%’1"% IR host
injecilis aReVige sitticlSsven etbiapinant bxpréssiondhlbdeteribe cEDNA

assgRgadingitheantibody influde, Skeua.ah ale &afﬁiaﬁam@ﬁ%éﬂ&%g%%m
5:256-262 u‘?ﬁ?{% and _Pliickthun, Inzznunol. Revs., 130:151-188 (1992).

s DRSS e T P e AOBEETT Sh st ts e b bt BEeE A dHTE e P Ieete ardfat
throfrgna diffitiondyqshtigerioragies. gémgnated dsig:the tedhmeesntizseribdd

culdReMESaier i flnat 1!@&)%@%&@?&&5%@5{} A4900) & L%ﬁlﬁﬁ &143b enhance
Nature, 352:624-628 (1.991) and Marks et at, J. Mot Biot, 222:581-597

the ]ﬁ’%’f} d&&¢HBe the isolation of murine and human antibodies,

respgctively,Msing.phage ibraries. Subsequent publications describe the
production of high affinity (hnM range) human antibodies by chain shuffling

(Ma¥ksedienalRiviTain wioyaint fF70 78 YLE6R Y, sabswallably homogeneous
anti6QmbInateRakniealiomansin viapesaaRinalionRs askistesy 22/%ind
the coréséructlnz%ve%lar egg%a e.Ilk%ratﬁles gW$terQous% et at, Nuc. AC|dls. .

RS SR SR e T G A A TN RS A i ronociona
antibpeyptathvey irgty aelitioHa b risroeforidh artipodyouwb rictom shtantrifgues for

"molfiatian afienecenakantibogioshhe BN alsasmav.henogified, for

e ar@pl . Dy. substituting the coding sequence for human heavy- and light
polycr]ona antib ?ﬁe . .2 .

chain constant domains in place of the homologous murine sequences 25

(U.BoRaipipi N GeduBl &R aMRUisamat @ mRIociNaAHACBHa el S
. .81:6851 (1 or hy covale |0ining to the immunqglobulin coding
firstSl 18 e Rl A0 L
Seguence a %ﬂr%g? %’f &% w%ll% é%ge cé f3rd %Bnﬁgl%%ffﬁ%@ istin
DNpagpheptide STaseaNy sbEte.a6h-immunoglobulin polypeptides are

su t'{%ut ﬂjfo the constant domains of an antibady, or, they are

T b A R SF S A S EERH G e o
hamgier oin figowyiredrehinsinebhirdaicrbivbie plicinibptyce satpriginglenemmtigen-
capable of producing antibodies that will specifically bind to the protein used for
irmmunization. Alternatively, lymphocytes may be immunized in vitro. Lymphocytes then
are fused with myeloma cells using a suitable fusing agent, such as polyethylene glycol, to
form 2 hybridoma cell (Goding, Monoclonal Antibodies: Principles and Practice, pp.59-103

(Academic Press, 1986)),

36



5

10

15

20

25

30

35

combining site having specificity for an antigen and another
antigen-combining site having specificity for a different antigen. (iii)
JHumanized antibodies Methods for humanizing non-human antibodies =~ __
have been described in the art. 35 Preferably, a humanized 5&?6‘6%%9%5{’ 8577
one or more amino acid residues introduced into it from a source that is
nonFhgngnidéine sella drdpienandamri sedd dnbsicsie mara:pitenciedes eddam
tha@RefAPRQ LoERIOMES, UGN A6, IRIGAI IRKRHI QM. AR POt variable
omain.”"Humanization can be essentially perfornied following the method
vty RITER AT BRSSP Bl SRR IR Slis lerh i) enzyme
hypRiethmagrebaphdiaborse33 2:3R2 232 11ITH8A) or3BPWIQ) RAQEHLLG368um for
the E’%}EA&J@Q}&@Q@&@@ NEDARYER ShdlorREienss t%%%alée?’(ﬂ:fﬁ%

88)), by subs ng hypervariable region sequences tor the

MeHRMRL SHBTHUIRE SR BHCER: Skl BhtBdaietistasralligly, such
“humanized. anibadi Imefic,aniBodies (Y F AN, 1o
4 o e QURadleS AR R ANRORIS el SER g

ProdisHpanTEEeaE Rydlip stisted PRy RiBfHS EpiTimardcsueREt RoRRa

median-fidmarisieciesutn practicaekpebizechaptibecies afe 1Q pisally

mydiiiananthadies o which:some hynensariahigregion residues and, .

pOSS|bI}; some ER residues are substituted by residues from analogous

from e ST BE Rt et e L ol Cehste S B G EaR AR TAISI &Rt S -Beth

X63iglat and hwdiauyzitebeused-nmakingl fheduimanizedwntiodiesiis very
aORARRIY torh igenici G j the so-called "best-fit"

M methaod, thgs%%%%%% %%?ﬁg{%?i%gfé% oma{%(rﬁoﬁ%%(l)n(% el r?tﬁ: gﬁﬁ%%%py&%ve

been dpacribed s thyBrriicing etitaannany SPRA i erlics SRovbeTabldrawiviin
13356 uéerrdes. Brhdetuman Heouénee Athabis Elogestidio Thatofidhexodent is

AppiRERAS! ,@%Q%ﬂﬂ&a%@ﬂ%érﬁm%%'%?ﬂi%@@ for the humanized
antibody (Sims et al., J. Inununol., 151:2296 (1993); Chothia et at., J. Mal.

Biokuk98: 884i¢i98 HhicAhebhdpmettiBdra Seswdnpastistlariffamasatioragion
moreid¥ad:fraruihenconsensis apaanse efallnan ﬁﬂ&%ﬁg%%a@ﬁ@ of

pa\rticylar,sgé),group of Ii%ht or heavy chain 20 variable regions. The same
TR RIEWBHO R BEUSE oS e thie i HREhb e eBB AR ion or
by afGatiemdiatinP reayNatlh AcadSoimnuSa; IR (2892):-Riksta et al., J.

imﬁ};m%@n;%g(@g&@@%)). It is further important that antibodies be
humanized with retention of high affinity for the antigen and other

favdtabiediletfical pfcheriesciimbohiewdy this Goakaapdglsidgdortnabby
the SuRtgrredineiiod MkRanized Anlinndiss.areopreRaRAdY a process of

analysis of the parental sequences and various conceptual humanized
prodéietdvigidgnh relsdimengifind fimquedsofthibogiarefitad dodrhimaitizieg
2SO IMRNGER TRy a8 :diensions! RNACRLHINRLRIR AR CAMMaRlY

avgilable and are familii?r to.those skilled in the art. Computer programs
2ovt &Y SURNABIB RSP ANTST AL Hincaiepiag plsriid et AstsAss: pp-3°-
103 cherdmmiafional SB60tUFekabE 30lsetentdid tandidatedsainindglabulianple,

D-MEIUERERS: JBapaeliRmOTihasR ISRy RGMIS ARSI Q5iNG iksly.Lole

ascitgg H;e residues.in Ehe functioning of the candidate immunoglobulin
Sequence. 1 e R& analysis of residues that influence the ability of the

cangig@!énoclonal antibodies secreted by the subclones are suitebly separated from the
culture medivm, ascites fluid, or serum by conventional immunoglobulin purification
procedures such as, for example, protein A-Sepharose, hydroxylapatite chromatography, gel

electrophoresis, dialysis, or affinity chromatography.

DNA encoding the monoclonal antibodies is readily isolated and sequenced using

conventional procedures (e.g., by using cligonucleotide probes that are capable of binding
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immunoglobulin to bind its antigen. In this way, FR residues can be
selected and combined from the recipient and import sequences so that
Wgﬁgﬁg HSH‘, ggantibody characteristic, such as 35 increased aff%)nit%( f%E (;[{l?((;:;m_qﬂ
arget antigen(s), is achieved. In general, the hypervariable I’e%ltj) IS
residues are directly and most substantially involved in influencing antigen
spebifrdifgto(geptd emadia tibaeies As haltainadfadenB urianizationyhuman
nyREROCaS Gahe SSORTAIeth KT PXAMBIR RN RosSIRI o pradyce
transgenic animals {e.g., mice) that are capable, uponi immuniZation. of
Plags SRR YN rapertohids o heirirarteeldaorhescalisantesdt 3% Wb,
simROOBIE16B6 TR US2006(01IBETH®) efidpgeneisHGERNagiabubn
othmmggceﬁ%rﬁ?ﬁ%gﬂ&%ﬂt Q@t@: ,%g gbgzgx‘? %ébsggl&ltc]?l%\]% %}Q:?oc %% Olzjlgod(i:es

. deletion of the antibody heavy chain joining région (Jn) gene in chimern
0 B e R AT Fhe st e &diles 7 ESRIEIBRM SIS ANGR brdiotreridiNA
enceditip Gehypibatiyctionde iansferaf thehomen.gemAng immenogqhui) and

Plﬁ&&lﬂﬁu%ﬁ%&gﬁsﬁﬁﬁgﬁﬂﬂéiﬂﬁ%%@iﬁ mice will result in the production of

human antibodies upon antigen challenge. See, e.g., 10 Jakobovits et al.,
Protu NatthéceathoSiehehd SAGIHA25&T(4898)rdakeRo vits watia)iadNaidrs,

anéigu ; c’g%'- §§ 1= Q{ 'i[; 1€ (60 tma*lu Yeari ) ’Z'nst ol 133 l993);
aﬁ‘? %ﬁsbgateﬁ%?ﬁs,%‘%% %@%9565819 g@iﬁ“ﬁ?&% ,\g%r)e%hf&%reﬁéﬁ\/ely,

Nt 68 diprag (L& Rofoas eIt affdYeyiet AP 2 IdRS SRS Bendidarie1oak))
J. MedrBie (1ged to- prodise hsseab: aintibodieg anshantibedy fragmentsi vitro,
r j I in.vatiable (V) domain gene repertoire fr%Irp .
e e S et
afﬁ‘ﬁ@’rf@%%?@%?dﬁ‘é‘ﬂf‘?rﬁ’f@ﬁﬁ’éefrﬁb%?ﬂ’i‘étl%ﬂﬁ‘fﬁéwéﬂﬁ%ﬁﬁ% Bwbtestoekiagene
10654 S heAtbas wekieriaphageristiafamMid onid, avcdisalayed asatery
for R ABURAdY JFAUMBIS.OIR.AHIIBSP 9T e 9\@?&?@(?@%%6&2266
1 9%%03#@(3 the fgamentous partlc e cont_qlns a single-strande A copy of
( G GEEHE Me gAY R SERr BYP AR T SRR BRI B ERiBedT the
bybatititrodyhalseesdsultdhatsel et tionwofding gehedencoding the antibody
exhibiti %ose properties. Thus, the phage mimics some of the
pro é“r‘ﬂ?’eg% %&We“’éycgeﬁf?ﬁgﬁﬁaefﬂigw%a%Bé‘?ﬁ@m&féﬁq?ﬁa}%ﬁ%ﬁywﬂr
humfgrivats: for thbirdehemses, dgeadohnson ofteviorimiandsGhiswealt:Ravid
(U.S pdedfientQpten ictueiura) Biolnox3204:5¢1 H993)-c88V8tLy, or
b Cgoa%gt s,gg‘né/{ggeneesegmen'&s can be used for phage display. Clackson et
Y QLT RANTE 28 K5 5% T R8s ehebA Fedbiatearanandlt senarr4f Bt coding
sequgpRi-Exaasioferantigbdid i frolypepsdaall random combinatorial library of V
genes .dg{ived from the spleens of immunized mice. A repertoire of V
gena®fiom URTRRRUMZBEKITAR BYMeT datPhe toHEtRtd hgrfgnstant
dompgigfibbeliastibody.divérsearsalsofiadifgeths (inchldihgsiel-chigeansiaan be
comisaiaiertepes Atadvlolouing theideshpitas Qﬁﬁ%ﬁ;@&%ﬁ%ﬁ; Shifder?-
ol. Blt0| 222:581-_{%%7 (1991), or Griffith et al., 30 EMBO J. 12:725-/34
Com g eIy S B At KBS 8887945 AResP P B i baLine
spechisitl detie diffagnakstidse. generated by in vitro activated B cells (see US
Pa}{eitr}ts %,%67.61 an%S 229,275). (v) Antibody fragments

RGRIZed anit a8

Methods for humanizing non-human antibodies have been described in the art.
Preferably, a humanized antibody has one or more amino acid residues introduced into it from
a source that is non-human. These non-human amino acid residues are often referred to as
"import" residues, which are typically taken from an "import" variable domain.

Humanization can be essentially performed following the method of Winter and co-workers
(Jones et al., Nature, 321:522-525 (1986); Riechmann et al., Nature, 332:323-327 {1988}
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Various techniques have been developed for the production of antibody
fragments 35 Traditionally, these fragments were derived via proteolytic
gestlon of intact antibodies (see, e.g., Morimoto et al., Journal of
VBB and Biophysical Methods 24:107-117 (1992) and BIei &7
at, Science, 229:81 (1985)). However, these fragments can now be
Vefategticadl dieothy 2 rasamiinacobest m{&sﬁmfz@g(amale;rtﬁ@eaggib@dy
seqﬁ.ﬁﬁg“?& ﬁa&%@&%%ﬁlﬁ‘é%‘é J&'&JQ&%&B&QQ%@% )€ '!:*?:5?!}%%% 1y, 0 3 fliscyssed

ove. Alternatively, Fab' Hfra ments can 0 |rect overed from
hﬁ@ﬂ%ﬁdaﬁerléﬁ@ﬁﬁu%%@ﬁﬁﬁéﬁiﬁ?%ﬁﬂﬁa&?}@?%ﬁv@ﬁ@é%ﬂ@m 40
subWi 200641 360 191&'[&&:1&210%&@&55%;:5}1& H340/LeSRERIBY the

Accor her roach, F(ab)2 fr. ents
St et o R A S
fypmﬁwa@s%}bﬂﬁ%ewdﬂméw&ﬁfhaa%mwbﬁawﬁww adpepulbifome
FR tagdski|ed peadtitieney réadiharoambadisaekitss thevasiibesheekehoice is a
single chain Fv fragment (scFv). See WO 93/16185; US Patent No.

5,5 /A8 epic Rl Ryem arainble dom sy bedplishh andrhtiyoragedin makinay
the disfabiecd dliteatantibodymRGnas dese ibaginddn Ratentd; b0 i0ed
e @XAMRIS: %‘%Q sinear mlgggy%ag%g%qgg é?a%% MoiesR eCII!tq“nge

ISpECIfIC BIS eCI IC antlbo ISPEeCITIC antl Ies are an
agaipst RSB iTRTY Yoeeme s ratalieadem wrmeRset Spitdpesn sequcnce
thatfixeimplary this peifie-anti hoties.eaaychind e Huve:4 ﬁfﬁfeﬂbﬂ@ﬁgﬁemm

e oLk SHelRcs [Baker. ol atieh ansioodies iay Plngbe 8 05y

surface mar er an fUI’t a secon erent SUI’ é mar?<er
Bf%ﬂ@ﬁw%mv@@ﬁ?&h é&ﬂ“@fd@ﬂﬂ%?ﬂf&&%arﬁ%@ mmﬂgo&?ﬁ%mﬁw%ﬁwmﬁ%
conwithiase@rmcthatlindssdosabigherilg panleduedgranlekagyte IBdenAasia

m&s@eﬂéf%s?pw L DIRISRUIR. (65 &@%g%%%) Seqre,lé?drﬁg%%%s L9
FcyR), such as FcyRI| (CD64), FcyRIlI (CD32) and FC%RIH CD16 ) SO as

antifgdits @%‘éﬂﬁiﬂd@%é@%?ﬁ@éfaﬂéﬁﬁ%&% @908 Hssspetitic

Imramitbodie8aimh{l 218D.be used to localize cytotoxic agents to the B cell.
These antibodies possess a B cell surface marker-binding arm and an
arn%tﬁa%rﬂiﬁd??ﬂaae\yfa%%%o&&ﬁ@eéﬂg,m%%ﬂrw%mﬁenﬂ%w&@ﬁh&f%wr

the aikgtoidydicireXchalbie rhéthotigrapertesrathcatiive diotopk Rapiéng.wo a

ﬁa%a%%@mm%wb@wg%g 3 fyll, lenath antibodies %@%%9&&13/

fragments (e g. F(ab")2 bispecific an |bod|es 25 Methods for making

Seqlﬁ’ﬂéﬁééﬁ?c“&ﬂ?‘b*oc&%%%?&‘ RHBRH Fradasts waa. Aprasireabrodisef the
pardeiaipthdbispecific sntisodie slisriradedoivthicooexpressionmofdeiore

M%@&@Q@'&M@%ﬁﬁﬂ@ﬁgws@&%@ RAESIAVRERS ;msr Q.ChAIRS have
ava%g CIfICItIeS (Millstein et al., Nature, 305:53 (1983))

E‘i%e P&H&&Mﬁé%‘??ﬁ!&ﬂ%ﬂr?ﬂﬁ?ﬁ%@i&ﬁﬁﬁﬂw&ve} S&H&?fﬁﬁ?f
Seiedhémdt&@semwmogbmm fquadrem &spprodudataspdieritial mxﬁwmafyﬂx@
of 1 TERENLRO AMERASH S0 lerLIS. REWBISH RNy 88 Nas the sRUaGt

bispecific_structure. Purification of the correct molecule, which is usually
S8 1y ARG GH OO0y LB % e Pserdiive, and the
immyroglsbuiiclelbisdedentiBimiathproeediRessaredisclesetbir @l @3/68829,

frondid I TEEaHRREkap &l é&é&%m@-&%@&'éée?rQﬁ%&&%@ﬂ&ﬁgﬁgﬁg'Elg:ﬁ%,sa

differ a&t a;;) roach antibody varjable domains with the desired
mcrease ity for the target anngen(s) is achieved. In general, the hypervariable region

residues are directly and most substantially involved in influencing antigen binding,
{iv) Human antibodies

As an alternative to humanization, haman antibodies can be generated. For example,
it is now possible to produce transgenic animals (e.g., mice) that are capable, upon
immunization, of producing a full repertoire of human antibodies in the absence of
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35 binding specificities (antibody-antigen combining sites) are fused to
immunoglobulin constant domain sequences. The fusion preferably is
WWi.’EhG?q ig:r;](munoglobulin heavy chain constant domain, comprisirﬁ%éat least

B8 45&hinge, CH2, and CH3 regions. It is preferred to have e HiEt1ss77

heavy chain constant region (CHI) containing the site necessary for light
endchaitushindinggioteie ptituatideasoonanbithe fusions. dMNAsERaoding the

' ' . in.fusions.and, if desired, the .. .
o W ol e A Ll e and
£ (96 M1 6YET PRI GOBIOS FFOI808 95 FEEERSH RS Aoy maodpation.
Tragdetrambtantachiptonal iad itablenhgisbaiig gnismrahhispen videsliay gieat mice
wnfleRit L Adhiafng. g gt pioeartions oL ine titce paypeptide

fragments Fn embodiments when une uaflra 0S 0 t]he three poﬁlbeptlde
Jakohoxifiet e FiRctRE detuitdiShrofiidé ke Bhiifakphoyit asait Natswever,
362105 sible 1epi sBrt ghe aadingsctikencestond\we. o (Blbihres polveeptisss.

5’59(%@'@,% inene-expressiopvector when the expression of at least two 10

polypeptide chains in equal ratios results in high yields or when the ratios
are Afiaitapedlicylagesigpiicatiomldgyayiteiarees embodimeriiefiisss
(19@\‘)%0«{89%\15%&&&{)59&%@5%%% i eS:Qrgn %r@%%ﬁe--reﬂjm@n?%?%@gzro from
ulin'h °h ding’s i :

) immuno?Io lin"heavy chain wit Gcé“ﬁrst inding speciticity In oné arm, and
gt AR G TSR ey BREFRLITS Htceh ammsam Bbiamty 4ewsding
to tHiinelihgospecifibityy INdheakbeaibesatmndt wastat ilotbiatd i srapy MHeIEE
oI IRCHIRER NS RORALRURN.OL e iasiied Piangelic, oipaund
rom un\_/vanted |mmunoglo ulin chain com |nat|“ons, as the%résence of
fonciignalipn sty GBEmniy AR BsaRAsOMiiho R srareBidae Brspee e Munsatmes
partipfovdesifor sudreailemiey i sepayaticie phhis appiaachiisdiscliaserbinddy/O
I Blr iSC r. I Ifn%IOOI eeir
e e L
e"h‘ﬁfffé":‘%n%ﬂ%%%’%eﬁ%?ﬁeT}alﬁp‘h’?d’c’i‘ﬂg&ég‘éﬁﬁseS&‘i‘i‘F E?élpﬁfé?ﬁf?\fé ofthel agflg the
Phagntésfiaecdnéyeciragbin of aiipotiipmate Cules:casvhbe engineeraion,
KevR@XIMiZ&ihe RaseRtRoe, ol RYpIadimess ot A8 e 0¥ ieds ologs),

S reﬁombinant cell culture. The %%eferred interface_comprises at least a part
VPR dGRTAR BT AR S b ot bt Rttt e @odaose.
352:686 081116k )srobiled miltae irsjoe efaingAvhne theitinderfdeenaf shalfirst

ranaBRRRMLRYMECKIR.Ar6r tepiaced yith darg @{eﬁ}g@eﬁp NS JyTesine.or

trgigtog ne). Compensatory "cavities” of identical or similar size to the
repef i L S ) PR TN Ot P RE PR e SE i ATHBbeno
a divgretacubec yigsizdinglidhgeseirinteaciteside chéind witnsdiplidioniestte.g.
tecilﬁ@é%&fi%ﬁ? RARA oF B{E P%ﬂﬁéﬂzﬁtﬁﬁ ) !@»535/ ml‘%? E)i,rt}ﬁréﬂ%;ﬂ’gé% ,yi eld
imer_ over other 30 unwanted end-products such as
B e AR THE e cIDS AP o750
"hetRrasoniHERIRS ARURRYIES JerEXaMp k@ﬁ%@a@&ﬁ&%@ﬁ%@ﬁ% B HGrs

roc nj)u can be coupled to avidin, the other to biotin. Suc
5’562§2§)%‘5ﬂ%3“ﬁ%%§5,)f0r example, been proposed to target immune system

cells;to uawaRtetcells S Patent No. 4,676,980), and for treatment of
HIV infection (WO 91/00360, 35 WO 92/200373, and BP 03089).

Helaroorfegeirmeritiboties daajobelfade psihgdmmyof antibody fragments.
Traditionally, these fragments were derived via proteolytic digestion of intact antibodies (see,

e.g., Morimoto et al., Journal of Biochemical and Biophysical Methods 24:107-117 (1992)

and Brennan et al,, Science, 229:81 (1985)). However, these fragments can now be produced

directly by recombinant host cells. For example, the antibody fragments can be isolated from

the antibody phage libraries discussed above. Alternatively, Fab'-SH fragments can be

directly recovered from E. coli and chemically coupled to form F(ab"), fragments {Carter et
40
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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
“b(fgﬁ)gﬁlf?c?%ﬂtlbodles from antibody fragments have also 40 B US2006/015577
described in the literature. For example, bispecific antibodies can be
al. ,m@pw@ﬁds@gagt}%a\l\f@ 2006/ l@&@&iiﬁ@é&@&@%ﬂ%@&@@% Shemicals
St T S et e Pl AL
erein intact a‘{ntl% ies are roteo?y Al Y R1e3USH T gLmE A% tBYab) 2

Oﬂ*afg*ﬁﬁwﬁgnﬁbﬁé%é@‘gamemﬁ by erpaduidedhinsthiéep resaicecof thetkthiol
emERTRpiR mI@Ia@ﬂﬂﬁs}w &m&@@@&t@%ﬁiﬁ%@&;ﬁgﬁ@tsgﬁw%@mﬁ) prevint
L ar rmal ek ments generate are then
93;%%%@225 tot |on|t|‘ (?é%?zdgtle ﬁf)elgerlvgté FOne bramd ey R
may v ative e ertlefyeeanve dedriordie EabBathios oy edubtienanitk. Such

linceRerciaptoatptamingand isonabpedmwith mgp.egidimolar amount of the other
Fab'-TNB derivative to form the bispecific antibody. The bispecific

antibttlies firaeritee shortns used as agents for the selective
|mn?t91blllz ion niques for making and isolating

z ch
bispeciic an Bt%(fy mg%?earr}l i |1rec'% at%ef})d’ﬁﬁi?@éB?ﬁBTWHﬁi femtdenetirgo
differgviecpiioppe Encapdtibige s @mmpﬂenb)s’pedlfmuanﬁtf&dmseﬂiwes hedr

B cfiloaieedising t&u@f@@czl&ﬂ%@z&%tﬁmyd%@h AUBYPGekcer and furthe
er peptldes from the Fos an

82 The leucine zip
bmd}un p(%g)%egfr%rwé% QL % ReF5 ]ﬁﬂab"LI B0 Ro8 el SitasaissEies by
bindipg @i RyheTRERiREh B ﬁmﬁ@dlm busiwe retTigderbadmakethe hingledlegios
sucﬁ@sf@mm@mm&r&ae@m@@rgrwx&léﬁé}t(&m@a SN &2vR), such as

utilized for the production of
anﬁlbod homodzB 559 aq%%w%%ﬁgég {%? RARSISGT HELEIB S BY Hollinger
m°°8%faimfidfb@e ﬁ&ﬁuAEb?éie@é‘P @@Adlmawmwmg@)ahmmmmgm
to thalfecaiatiiemechadisnpdacmakinghispesificRBLHRN I AAMENLS: Theha:
in omprise aheavy chain variable domain (Vy) connected to a
> dqa%r&fr%%ﬁvi%ﬁe Yo alrﬁ @L’) LTinker that i aiptaé’ S £ St

met ?iﬁ{fBéfeﬁ‘éfé*ﬁtfﬁ%*%méaa@ﬁiaﬁﬁ@wfwgmgmuhe Pepordingiyii the

lﬂﬂg‘%araﬂxddﬂs domitingydtenefragmanteyedowatd ioupadath the
oI\Plementary VL and Vii domains of another fragment, thereby forming

hageiginting kst sadsetisyaitdgy vorinthkint Bispt ot motivody
of fixﬂﬁag‘rgte ispyifihenisediof sibglechaie foe(sEd m%h%@k%@&%ﬁ heavy

chaz S ave r gé 1§1 s 30 Antipodi
h ﬁg%?[@gl GW‘HQI% l?é IQJ(‘} dl;nlmxlﬂsrh CP i‘lfé, ? 8 tg é}%ewlgn C(lz}l(,!es

N more han two valencies are contemp or exa
A A3UES 223N & Pre Parae TLlcaradom axrrment of ATmBerE @9y Hatyy
and I@thehdidodifisatipnidofitiadhntibagy Avine apid-seausRerIpeaIfigation(s)

e R RO O e BB B e

improve the b|nd|n affinity and/or other bi oglca propertles
C"“&Hﬂi‘%&‘g}%‘?f# laéf‘&%léfqiféﬁéléf\fﬁ?fé}h%&r@mﬂ&@@nhb@f@ysm@qshezpared by
cumlipyode cintythapproprigiddusiestidsisliangesdntedhe antibedynveleic acid,

93/08425Y: RERIES. REBEBESIS: SHFB0 7., 10:3655-3650 (1997).

According to a different approach, antibody variable domains with the desired

can

binding specificities (antibody-antigen combining sites) are fused to immunogiobulin constant
domain sequences. The fusion preferably is with an immunoglobulin heavy chain congtant
domain, comprising at least part of the hinge, CH2, and CH3 regions. Tt is preferred to have
the first heavy chain constant region (CHI) containing the site necessary for light chain
binding, present in at least one of the fusions. DNAS encoding the immunoglobulin heavy
chain fusions and, if desired, the immunoglobulin light chain, are inserted into separate

4]



10

15

20

25

30

35

40

modifications include, for example, deletions from, and/or insertions into
and/or substitutions of, residues within the amino acid sequences of the
Nnij y combination of deletion, insertion, and substitution is made
Wt%o %’?rgl)@e}%ge{he final construct, provided that the final 40 cons FuL{US 20061015577
possesses the desired characteristics. The amino acid changes also may
expadieibpestod 3aN G006, 636D IRCT HGRB 064 Lhkdiimd Meanslatigpator
gre&%rﬁ’&%ﬁ@%PE&J&%B‘EP@%&@%&@%@M 90ne Bb&%@fﬁﬁa%rf%o%{%%” of
glycosylation Sites.”A useful met od for identificatiori of certairr residues or
embaiBie S R ABbE th at thr b srarenrsatide SHERS IS ks Gerivmiing
procalidd tplanineysdaning, mutagenesiitian tdasaribechdns Cagnaingrarvans
an PSR FiSReLaRAd %Qﬁ%%%%&%ﬁ%@&&tﬁ{& ALSRuSOl R RGOt
10 e.g d d uc

residues are identified (e.9., charged residues as arg, asp, his,

Polypeptids Gh3Hay Briguasriice srplsdribeteariar Meyher aK eher gedrniprstiseler
sigriifastgoreferably alanine or polyalanine) to affect the interaction of the

amino acids with antigen. Those amino acid locations demonstrating

fundfigmaiTearb R tm e Sibstremans Bsdisare rerrdbriips At samertgd of
a hyforithiemenoghoula tieans akioniol athesitesrefspetuitititisme Bhusaaineethe
il B ‘ib"&&%@%dc‘i‘;%iﬂ%gnqu ﬁﬁ?ﬂl@?lQO%%%%epgc%n}/na{%afgqug ecificity) in the

pre&etermlned, the nature of the mutation per se nee n%t%e _
othes heté AT TEEPHE R RS g iaRF R fs it hrisea sica hihadevret
bispaciffivennsiteydiescanntingddmmndglsbaliitagenesibissaond ucirepatstiee of
an {5054 S0ARR nieaian Al /g preARedgutibedsalANR. ik Spieened

for the desired activity. Amino acid sequence Insertions Inclu mino-
faclle it PesRsE R e R FRPTOSTB A 30! ey th JEMG TG difr S vedsinile 6
genpoliygépiicdas conlaidinga fonekathy, fuaid residueshes WElzasology,
12118{EAgEAKENce insertions of single or multiple amino acid residues.

Examples of terminal insertions include an antibody with an N-terminal

methtomylre sicuetion tipgramtihddytifesad 1® Bueytotoxicy puljseptidseMiker
beta@aﬁsqgﬁa;fviﬂﬁ@aafrg&ﬁaﬁ@sr&h%%g%%'ﬁ)'&Mﬁzé&% fusign o the N-

_or C-terminus of the anybody of an énzyme, or %Itpolypeptlde that 25
et LRSS PTAE SIS PR & B B ARt PR PRBFIaiesit is an
comprsrsatdeist sphstititio € yadiantirdiesendndntsivave dtnkbasinahe anthad,
one epiqo;@%ﬁgﬁdmn%@algiaegymﬁowtﬁerﬁ@ﬁ&&do%gEi@{%ﬁrbr&?q%%cm%m

sites of greatest interest for substitutional mutagenesis of antibody
roplgg e h A OB ETRE Wy AT FRUTER) b PR BT GRS Sfso
idengioniternpidte dzOorbelugt valsdbstiitions3@dre skhonnfirdaitle 2under
antibBeyHeAdNG &f rayisterres LRSI LIoNS e EpHE I HOSHEIIANS reSUldR R or
th cha%?]efln blolocglcal ac IVI%, t?en more supstantial chan%es .denominated
reRRS DI USSR AL RS e p 1 RasiP i L A OBE saet iRy shother
unweafetentertduininohesilovlegess: may be introduced and the products

screened, 44 \WO 2006/116369 PCT/1J52006/015577 5 Table 2 Original
Ex 5%8?51@0&% eolg}éa%éude cross-linked or "heteroconjugate" antibodies. ForlgI

example, one of the antibodies in the heteroconjugate can be coupled to avidin, the other to

biotin. Such antibodies have, for example, been proposed to target immune system cells to
unwanted cells (US Patent No. 4,676,980), and for treatment of HIV infection (WO 91/00360,
WG 92/200373, and EP 03089). Heteroconjugate antibodies may be made using any
convenient cross-linking methods. Suitable cross-linking agents are well known in the art,
and are disciosed 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
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Residue Substitutions Substitutions Ala (A) Val; Len; lle Val Arg (R) Lys;
GIn; Asn Lys Asn (N) Gin; His; Asp, Lys; Arg Gin Asp (D) Glu; Asn Glu

Ala Ser Gin (Q) Asn; Glu Asn Glu (E) Asp; Gin Asp_ Gly (G)
§ %2%%)1?% S (H) Asn; GIn; Lys; Arg Arg He (1) Leu; Val; Met; Iﬁﬁé”‘f_sé’*ﬁ}{(‘%l”77

Phe; Norleucine Len (L) Norleucine; lle; Val; lle Met; Ala; Phe Lys (K)
chedrgy GikggdsiAnganMet/(Myikenr, PlRe HadtspdRherék)plogdhenséadin l@iact

amé\!a,egfxlregry&egsmfiﬁ%/éi@a@@\m&%aé@e% T ragm%@ Yekorlaelh e (W)

Tyr; Phe Phe! Thr; Ser P I (V) Re; Lea, Met;
g 1%?&%%&& gt‘aﬁmlﬁw@ﬁ%%{ﬁa?@%lﬁﬁéews@gﬁ@aﬂﬁm@m@s

dithpflshedntiradinarackccomidisfiedrbyrastacting Bub stigitions ghat-differe
the,ﬁeggaéﬁaﬁlEb/tmom@sgaﬁs&gm%m%@s 19:(8)eNE SHHFHELOL N, o ;s

peptide backbone in the aréa of the substitution, for example, as a

the%ﬁé@tvaft?fbﬁ?c% Eahrm &H@ﬁ%)%h@l&ﬁ?&é%?%ﬁwén@rwﬁevzth an
equimolecutewt tiehtanget FaHeTNB (Grihe utkiofithieSitig-clini ﬁntﬁmiﬂo'laﬁl ds

bisp DAY AR SRS ELARERIING Q. Similariies: D 6. RIORE é%‘zﬁ’?‘o&h X ,%Sé\;orth

chains (in A. L. Lehninger, in Biochenaistly, secon
ehZpSlishers, New York (1975)) 15 (1) non- polar Ala (A) VaI (V) Leu (L)

Ser (S (T Cys (C), Y Asn C: s
: f@ﬂ(é‘jﬁ&%*zw éritf@é@wé? ?3*2%@?@&%5% %mlbégﬁéeﬁyg m)bwr@e
havd RyerHhis(itrAlteinatively; naparall Kecduyring.resides mayibe divided joto
(199H0uURR Rasgd z@ﬁbe{?ﬂgﬁﬁa@?fﬁﬂﬁ}m@dﬁa%‘ﬁﬁﬁ Eﬂ%lséms 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 er 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 (Vi) connected to a light
chain variable domain (V1) by a linker that is too short to allow pairing between the two
domains on the same chain. Accordingly, the Vy and Vi domains of one fragment are forced
to pair with the complementary Vi 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 er al., J. Immunol.,
152:5368 (1994).

Antibodies with more than two valencies are contemplated. For example, trispecific

antibodies can be prepared. Tutt er al. J. Immunol. 147: 60 (1991).
Iv. 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 antibedy nucleic acid, or by peptide synthesis. Such
modifications include, for example, deletions from, and/or insertions into and/or substifutions
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 alse may alter post-
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(1) hydrophobic: Norleucine, Met, Ala, Val, Lea, lle; (2) neutral
hydrophilic: Cys, Set, Thr, Asn, Gin; 10 (3) acidic: Asp, Glu; (4) basic: His,
wbyzdo'A) %%) residues that influence chain orientation: Gly, Pro é‘ﬂg
aroma Ip, Tyr, Phe. 15 Non-conservative substitutions wﬁFéf f06/015577
exchanging a member of one of these classes for another class. Any
tranGiSiideresideeon ok imibvdd socnaisiaiging tHeepidpesgoafosmation of
egJ 1 (gl%gsy also may be substituted, generally with serine, to improve
€ oxidative stability of the molecule and prevent aberrant crosslinking.
Co nyersaly reysteioeibantialimay eaadoed20 o theailpdyntpinpiave
are [RARRII AR A here e enthodh s an. anthody. faoment sueh
s an Fv fragment). Agartlcu arly preferred type of substitutional variant
by Wawéeamét‘?{ﬁmé%ﬁ@eo%fln lﬂyﬁéﬁ\}%%b@%gwﬁ%a quewt of target
resiipsent afdiboety ((zeorialy thievasulting vaia (s, sale@wgdpﬁﬁ@fﬁﬁabed
ed.bi erties relatlv 1o the
R R SR el
affeﬁb‘ﬁ%?é‘ﬁl??@tw&f t%%ﬁ&%%?ﬁi%ﬂfﬁﬁﬁﬁ%%ﬁs'ﬁmﬁﬁwaﬂﬁiéﬂ%%ﬁg phage
dendisptagh Sinflionseyacalviny pahsasiahiedegi s kes{a-ad 6y Asitea}iage

racfDHRIRA L0 generate all possible rpl&@»ﬁ%bstgﬂymﬁét ?Sﬂe The
antibody variants thus generate are dis a e mamonovaentfashlon

IntrorlRing ARTEHTGIS P REEP PRI AR HE ﬂﬁ%ﬁw%}@aaezmeéﬁbwaawm
se npatkagedr3Devithinde &ch qrariiate (Thephagepdisgplaved vbdiantaarethen
gvacgf?@@ﬁdsé&rnﬁﬁg%r%%%%ﬁ&@%&ylée %aﬁ&@é%i@%&‘ ff&'tXP BB 0n and

disclosed. In order to identify candidate ervariable Tegion sites for

the ?ﬁB’i‘]’ﬁ?ﬁ‘aﬁﬁ?PoépaYﬁﬂ%“@é%Fﬁf?ﬁq?ﬂ.ﬁ%fd%@“s%eéa‘ﬁt’deyperformed to identify
vpsniaiable eglab:elduss soniilouling sieniicartyiaanineRaading

Alternatlvel¥ or in additionall E}/ it may be ben to analyze a crystal
ranglpg (Gie bR apfiGEHia B ayegadewaﬁew PBFS srTRaEt oittes. =
wellpstivesndirmaitiboiyacidiapkige nmuBidhaoontacid esiduas Fandples of

ernRRIBRRANIDG eSidles Al sandidatasior suksliition Accosding ttl?er’abl%body

techniques _elaborated herein, Once such variants are generated, the

faseg éﬂéﬁ%ﬁ‘*ﬁﬁ%ﬂ?ﬁ&%@ﬁ; SR TrBeRl AR S Sba R apalfFaficreivde
the Gustiipadibs Mritbr Spernionprope tied odyoferenmoie rekepanbepsdaystmay

incrBR SSRGS R EBEF e valppment. 46 WO 2006/116369
PCT/US2006/015577 5 Another type of amino acid variant of the antibody

altefsttiermopigimd vgtizoosydatimmp atid mutsfithdantibody THuelvaltarirgve at
leasi%@Qﬁﬁ@?&ﬁiB%Qc&@%QEJQQ&So@?GQQBXQE%%IH&QW&ﬂ@&R‘?eH’dH%eThe sites

antlbod g/or one or more g cosylation S|tes that are not
of e A e ST BE e SRt BB BEPH L ey either

hypexviinked rogiondi MgeHR Nihmk:fer_ﬂs 36 mé_e mm@nm@auaawmmmdmstlmtxons
are SRWBORYAIRE MRS IRGRIAR Ghain.of AB:A8RRIRYINEJIRRINHS rtions

result in a change in biological activity, then more substantial changes, denominated
"exemplary substitations" 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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The tripeptide sequences asparagine-X-serine and
asparagine-X-threonine, where X is any amino acid except proline, are
the recognltlon sequences for enzymatic attachment of the carbohydrate

wr%mé) 11.1

fie asparagine side chain. Thus, the presence of etREASRIAREES7T

tripeptide sequences in a polypeptide creates a potential glycosylation
site. O-linked 15 glycosylation refergatgidhe attachment of one of the
sugars N- aceylgalactosamine galactose or xylose toa hydroxyamino
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(sareghydrate attachigdlaereto may be altered. For eéxample,
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-

g@has% also W098/58964 (Raju S.) and

IWQR9/22764 (Rajuasp; )GreResrning antibodies with altered ccwb@hydrate
_attached to- the-ke-regign-thereof-Nuecleic-acid-molecules entnumg Ao
I\g%ig\@equence va rfaerlﬁsp B? t]Ijie antibody are prepared by a varle?y of

pmatiods known i
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Seitésgirected) mutggenesis, PCR mutagenesis, and cassette

WG 20061116366

rhtagenesis

cerchvari o= : Hodv—AT
PCT/US2006/015577 5 It may be desirabILe y

to modifv

’lﬁpei\é(htibody of theliwvéheion with respect to effector function,

d¥. so as to
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epgée%pey,klmemareo Cytotoxicity (ADCT
ndent cvtotoxmtv (CDC) of the antibody. T

pRnaror

is may he

WeRBved by intro
4egmmoiamannb

res
mterc aln

ey e v soed o e

(ﬂj‘cﬁﬁ (Méto?%ore amino aC|d subst|tut|on

rmatlo

eb O IIowmg
|slgg%%%nl}%£ﬁ %ﬂ)ﬁmgéu Imeric

SI1F|“an Fc
~eysteine——

ac mﬁbﬂ&bbhﬁ%ec@éa@&%@Wﬁé@ﬁﬁmﬁ%@\f@m@ﬁ%ﬁﬁ&ﬁ% e pabiagping
(2) t@f‘ﬂf@&dﬁ@fﬁ@%ﬁ@%ﬁ@%ﬁbﬁﬂﬁl ateg-coll fidlingsan@on, for example, as a

sheel oo, gf?i%

). o8 Caren

Zninuno

i Trolss e Gt

A’

site, (q;gg)zkja_e buik of the szde 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, Weorth Publishers, New York (1975)):
(1) non-polar: Ala (A), Val (V), Leu (L}, Tie (T}, Pro (P), Phe (F), Trp (W), Met (M)
(2) uncharged polar: Gly (G), Ser {8), Thr (T), Cys (C), Tyr (Y), Asn (N), Gin (Q)

(3) acidic: Asp (1), Gln (E)
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Homodimeric antibodies with enhanced anti-tumor activity may also be
prepared using 15 heterobifunctional cross-linkers as described in Wolff et
W I.2 {%gﬂlc(%rﬁ EI):Qesearch 53:2560-2565 (1993). Alternatively, an antibodﬁ can_
e enginéered that has dual Fc regions and may thereby have SRS
complement lysis and ADCC capabilities. See Stevenson et al. Anti-
Cangebdsiud. P éSgn:3:RVIFRIBY1989). W000/42072 (Presta, L.)
desgiipgaaatibadieny BRIRMONGS ADGS Lariaf e Bicrgee of
human effector cells, where the antibodies comprise amino aci
conuptiHGOAL RS region thereof. Preferably, the antibody with
imp(oVedADCIE: cCHmprices Menstitytions at pesitions 298, 333, and/or
334(9)fﬁgﬁrﬁ%{zﬁgjﬁﬂzig"(%E@QML@FA@HP&@& Fc region is a human IgGl Fe
region comprising or consisting of substitutions at one, two or three of
thedd® HEfidHE: %B“Antibodies with altered Cl.q binding and/or
conipiementile pendapi cytotoxicity (CDC) are described in W099/51642,
US RaleahNooG iR 8IS BAIGILNG, £,242.1958 L, US Patent No
6,528,624E 1 and US Patent No. 6,538,124 (Idusogie et al.). The
antitfB e EEMIRsE & Yinino acid substitution at one or more of amino
acid positions 270, 322, 326, 327, 329, 313, 333 and/or 334 of the Fc
regiSrtherspfaB@ Totisitréase thie senineivalfiifeoh theahtibotyponé sy
clasiRs@ipIaiRagalvage receptor binding epitope into the antibody
(especially an antibody fragment) as described in US Patent 5,739,277,
for ésarmyieinAsesidedriveieinlvidenterintsaivade regeptoniomdin d@pitope”
antifBISrR 4084y epioneRkehaaoinn, of AR |GGHPAIRCHIE GGk bilg G2,
" xlnga?g or I(9(34‘)/ tfga[jls resgong@%or increa m&the in Viv (gerum h%&"ge
¢ Brife gl TROIECUE 38 ARt Wit S e e P bRy s fide
to thharelstdyrid imprevsédebium(aliciilaly aheraite adtbetibedinniiodd/42072
frag{iRStRn ks alnOingered antibodies with three or more (preferably four)
functional antigen binding sites are also contemplated (US Appln No.
USZ0p2100b4s griiraliiier of ebiggondy2006/2 1@ 88Gubstituting one or
morP &y hé:l 3200604856 dReY o hareasaitice! RinuiRtionsEheraRaHS(s)
se}eg?ery}g l.%tult(%}?e?' gg\}qu %gtlp \ggf gvlé%%d ‘l)r\].'e%‘?t%g{{g ?Qﬁerwglltleqer a{’t??een tthe
Invention are prepgre for storage by mlxmggan arﬁﬁBody havmg‘t?'ne
paregeaifea Hgraedichurity awigreptiohah phrmiace dticdhy sseenpaieh
subSRKHGKS, XA SIS laktzats (ReringionispRhasmaceuieal Sciences
h ]iggga(?r?elzt}eoor}bxp S%Eto‘:!‘;’ @ : E6q7 gﬁf?s?(g}g’ni}n tgge% ftomglgltaltg%ﬂhi{l)iéa?bqalagnin
P ormulatiofis or aq sBUS solutions. }l\ccep [e'Carfiefs, excipients, or
subsiipfiipetisafesipntariantbodycipispts tits e eesdges dsmtrshis drpraporisnt
fasheimplayeiantbingiuge putiaes suckias tphesphate: simte o-and Dfhaataged
...organic acids; antioxidants including ascorbic acid a ethjonine;
s e e et S A e e
acti g ietng e rfeG e desersaleseiubhiretiondésnsénradiomuUnmpemerds
regifth @R Edp iylige Al anzaleohnls alkybparabanss yelonsdn el ydnaty
) l.paraben; catechol;.resorcinol.. cyclohexanol; 3-pentanol; and
s e R AR 2. o
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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polypeptides; proteins, such as serum albumin, gelatin, or
inununoglobulins; hydrophilic polymers such as polyvinylpyrrolidone;

Womlr{l}cG) acids such as glycine, glutamine, asparagine, histidine, arginine, or
Iys%% "Midfibsaccharides, disaccharides, and other carbohydPATES 206/015577
mcludlng glucose, mannose, or dextrins; chelating agents such as EDTA,;
SUQALSSIE typéﬁoﬁéiﬁﬁﬁﬁ&lddﬂﬁﬂéﬂf@lﬁ tH@QﬁJQ?&%/%té@ riteki Salk gﬂm}é?ﬁmn
#EQUINer-ions such.as spdium omplexes (e.g. Zn-protein

P o %(ae% aaru?,d/%r E‘oneﬂn chér:Eur({ac gcln GESGeR 2 é‘?W@éNWm moleties

fOU‘P“I}[*JFQ@W@@FM@f%@WEM givecl(PEG)iExaimplatpmmti: GB20: in the
antidgtdipody formulations are described in W098156418. This 25 publication

describes a liquid multidose formulation comprising 40 mg/niL rituximab,
25 rlcoslstire of sdvremites iatrmesly. 6¢keb Shizykal 0o AolinBe02 %% linked

refepOly SRraie2enabpkk 5&&@@@%1@ pindmRhelf:liter of S‘é‘fa%%%é Yesidue.

The%%n Ste 2u§nocgs Anagtheg_ _tl cnggo formulation of interest comprises
e et et e O ARG 798 Mg SRy

aﬂﬂ%ﬂ?ﬁt@emw@eoaﬁﬁwm@wmm@@ﬁammmwmmmbf the

caristipetionmphG:Si3Asbyaphiizad J@.;nmuﬁumﬁejﬁ@a@l:@@' J@&ﬁ&é%ﬁ%@é@@ous
trip dn ngtlrsatlon are descr% ed in US Pat No. 6,267,958 (Andya et al.).
% r% “Tybphilized formhi |§r‘f§5ﬁ{1%5 aggle[ééadﬁé’fﬁ?ﬁ%lat‘%ﬂ{ea g}/u'ﬂl‘?iﬁl% diluent

“lyoﬁ%aﬂ@feﬁ?&é?ﬁl@@ﬁé@m%lﬁ@ﬁpamlfthemamﬁtﬁ@ﬂﬁgafmfaﬁwmmwsbﬁ
or xgidsa musn@r@d@ub@meﬁoms&yJ&ﬁa@m@e@mlt%%%a%&@ﬁ% n.

hydlg«{yﬁ,tgl Igeeglr %68%%% %j%l%g antjbody are also contemplated See,

for 35 examp 3 A?If henoy et al.). The formulation

heraﬂnmmyoa@@aaeﬂaa@ megeothﬁar@me@qy\ésn%ﬁuaﬁg@Qc&%pf‘&%ﬁ%ary
aherd0L S RRTHCUIRT mdfl:ggetlgnb in ‘t:[)%aated referably ose with

complementary attivites tha do ROt Aaverediy SFat i Rad e Esr
t“PGQB%ﬁ‘?ﬁﬁiée’?f‘?ﬁ%‘f‘%‘]&é@#ﬁb@f@imﬂh@?ﬁ%@meltarmwmgd&eamémy

the asldnfmmsfihemdmms&gddﬁbm&nﬁf@ Al BRCLIRR: ARG, TG A2 WQ;
the o %%%&%ﬁgﬂq;% /015%0]rl 3 %ge and effective amounts of such
epen ¥ ' i

er agents p e, on amount of antibody present in
the%mu}atmibmg ctmpr@mﬂ w@amn&&s&gﬂ@@&%@@%@%ﬂy be
1terRRrANEISES A thesuhiests; These are generally used i same
i erdosages. ?fll?]pd with ad%mlﬁlg}ﬁaﬁgﬁrr@oueggh % useé{ CB’Fengﬁié 18 Bi%iout

atached ip P §ossieariHberBrbrsiore dpnpibybin USSanber! Mo KI26010657108
Al, Tngtedie St nisyHS00IE08THEAD mdmmmm@%ﬁ@ﬁ) r@f@pﬁ{cﬁtioffeémmg a

CD26%ARRIE (Q;{ g rv, h s or.b terf zation, for
exampJI!Z;ﬁ{drﬁgﬁnﬁﬁgﬁl‘(ﬁg%ﬁaﬁé% maf(::ert psufe ‘gr{é‘c NAc) in

the cgaRA PRBTR SRR s RS sttt axsetavasiyd in WENGHIAN 881
Jean-Gi&livery gy stei’s (foretampton | 3asumes, . A URiRboGSOSRAGI €St one

Ualac'fﬁég rRGmILIg '%%lﬂ%gcﬁﬁ‘rgg SadE cg tnaan 9(:?0 gseuée Or air;lu%oiia/nage reported

|
N )

conceBuistain@shdeteait prephrationsimayberrepared: Suitaie.examples of

sustalned relea se preparations include semlpermeable matrices of solid
hy }8 beﬁ ﬁ?ﬂ encoding amino acid sequence variants of the antibody are

prepared by a variety of methods known in the art. These methods inclade, 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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containing the antibody, which matrices are in the form of shaped articles,

e.g. films, or 20 microcapsules. Examples of sustained-release matrices

i esters, hydrogels (for example, . ;

Wé]c%@d&?%@%r{)xyethyl-methacrylate), or poly(vinylalcohol)), polfl%fiéggw 015577

(U.S. Pat. No. 3,773,919), copolymers of L-glutamic acid and y

ethyi-io=glutaiasatdlaomddidy ddabiébogihyl éranviani acelhtesspleg rackidier
fandBEHC: GCIE VGG ASI ARBPLARAIR SUElL. AR HERON PERCE o

dlycolic acid copoly

(injectable microspheres composed of lactic acid-glyco [ olymer
complearent BN éyé?fgfé%&,(gﬁgwlﬁ;‘-ﬁ%‘}l%d%ya%&%ﬁﬁ?rWHE}@@ A¥though
intrmhmcinlg)oml_a brmmanﬁen A Ristideme ntia Mage,ﬁ_exxﬁsﬁumd)@ryaktebedyin its
Aka‘?x%‘&@@%&'%&{iéﬁéﬁi%ﬁeﬁg%@%&9&%%?‘89&%&&&&%@%@%@ 108, thereb
permeability and/or transport therapeutics across may be fqrn%uj%teg with
alloypedAEFHAY Fatidehapidonpriohiic e el stintaaptiesinasihedniay
genh&aa&edyt@ap@matﬂ@tﬂfmlﬁﬂaﬂﬂ bﬁ@ﬁlhariiﬁVoaiﬂd{wswﬁyn§@ment-
medﬁgﬁﬁa&éﬁ lﬁ'ﬁ%é%@ %QE%H}-@%@EH&Q l@ﬁﬁ%‘?&ﬁ@)ﬁ&@%@gﬁ .Ctgectla Ooss’loema .S,’
and biomolecular lipophilic’ complexes may also be used as carriers
J- Expr bl 1R Vo Braity Barind Shares - drémeramn) MeaaE3rata? 48989 such
Hongslbineriomeifiadi:seiib sionligid derivativesiofithiaselkese Additionally
rerl QORI PLREUIES ARG R P IEA A QIS AL, AL P ases
osholipids, diacyl phospholipids, %%%I lycerols, cholesterol, steroids,

h ¢ g .
<199F?~Pcm\a‘iﬂaafﬂ8bé HEpbad WO THESFHAEY Mydiet SRS R roe T8y 18-46
thergarbore atbmszdidditienahy Lisiopal WHEYS mapiticasSek Fhesadnelud et

CanBROL Iﬁg};igggmggﬁ%{@@gﬁ)’-amino acids, human serum albumen or
agents which bind and link to human albumen, aminodextran, and casein.

PreYerdblyXdehifrentdcrs) Heseatap projriate b compeatibiiyCartdnction in the

presBIAIPACOKINGHCR[QLIMSEIRR B USRI IR GRS ARG IR in
the lﬁatent No. 5,716,614. Another example of an 40 a%secnt whichmay |

, ple :
iR CFBIRLANE bt ey e o S PR B e S pramrires i Orssuiswsy,
at pBOIWTEFD 0671 18363 PIOT HSROaHI01 F5T# bl antibdeed Fheeian sfarinman

IeGTeeeRiRhisAgesialiesncaniianendribglialcelis.afthe braimsome
.examples of such antibodies include: B3/25, OKT-9, OX-26, Tf6/14, L5.1,

POSIENY " T58/30, and RI7 217, see US Patent No. 5,182,107. Additionally

the AlgeshiReaindbarsier BaybiheRsmoticafisiRed-Jha QmLations to
CDB? ayésgg fog dn.viyo ?g}tyé%hstr%g must bﬁef_s'ggﬁnle. This is readily 10"
(CDLLESABTERed By irda %rouoé%ﬁe e it At membAd . Articles
6,243f M8 uticHatem Norfo a8 cethbcuibiéRagfint ot /& o, Givauticle of). The
antiiRBALaehR QQ_A%HB %gidmﬂﬁi&z%gﬁeyp?mﬁﬁ%ﬂb%% d%#é?o% 270,

i ibed abgve is provided. Preferably, the article o

3221%2"'?%&%9%% it am&(éfﬁ 2y er R8Py a composition

manufacture comprises:(a) a contal

compligiRgsa B 1aualhavriace @@Q&%@}@Q@H&?ti@?gpg?ﬁggﬁﬁﬁgéifqdy)
Huent witnin the container;

- GHAREIRSCER sepble cocr el g oo
US Reppmipwusition td'e subjelt withadhorde thetuia, "Tegrticlepofr iadiugacture
epitoPBTHRIERAS & CONLAINGT RN 3aREL OINBEKATRINSRLLONRT, dasosided,with
156 R O R A ARG SR s et IS TRl 128 Herecvie >
Antibodies with substitutions in an Fc region thereof and increased serum half-lives are also

described in WO00/42072 (Presta, L.).

Engineered antibodies with three or more (preferably four) functional antigen binding
sites are also contemplated (US Appln No. US2002/0004587 A1, Miller ez al.).
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20 syringes, etc. The containers may be formed from a variety of materials
such as glass or plastic. The container holds or contains a composition
W %Gl /ﬁp‘%(%tive for treating the AD or dementia and may have a sterile
access port (for example the container may be an intravenods KbRAIBHI13S7T7
bag or a vial having a stopper pierceable by a hypodermic injection
neetlle). APleastacnéatiivenagetvnn the composition is the antibody. The
label or package insert indicates that 25 the composition is used for
trea’ﬁﬁlr@aﬂwﬁg%féfm@ﬁﬁ% of e jbedisutretimherdanent i icgpesic
invegtiigtene erepgaddingtonging amduynts antdnténaly of-antibaricandapyrity
wilP Bt RenaRipyided e article elapaniariusinay kither.

comprise a second container comprlsm%a%fgharmaceutlca Yy acceéptable
Phogimgesitpifsiersat s iR S Statfic FiatE5f8Y infledom @yrapilized
formilasphateduatiereshsaline ARnges @otatioex aipiboexiros@i 5ot inn nJhex 30

w0 r&5figiR0f manuacture mav i docude. other a%%ﬁéieﬁ%fgrg%@bk from a

commercial and " user standpoint, including other buffers, diluents, filters,
rhoppliaigeslrals, g pifgee sofssifnpringdmticiecbina Ainaio AR &rdin further
metbompy pesavaccanguchatairieicapithilitehzid held-aagant@her than

nexiBiR@nRadyforeatment and Mirther camprising, @?&%{g&%&%ﬁ@ﬁg
the mammal with such agent, exemplary such second médic < 35

ament
bengd plee bl alsded b B R bRabt Fte ek tar rthe
cyclivheantdriare: idhustrakboh-byethig; followikrguio it (gssExamigles] (b dues)

o M R

POl VT £ ROPMERBIIEIT O EWAL PN GER AFETR: SHiEmineRegragine,
histiBISEASEA sulbjet withoniidhmidde titeABiiE{readacherithrboB0R20:s

inctARHPORYIR. thish Ex@NIPle SHDIaEIS AL 20:80 Yeprs ihals. Qf Jemalg, with
Alzhelmer'is dgease as determined by NINCDS/ADRDA criteria

ST e ORI o E B o i B A A R B R (RS PR S SO TS T8 of

comfexdd I C IEADRDAWEHe G red{puRderthesatspicssahRe PAHRNFY, of

rLUReRland, HUMAR Seyvices fasly Force on Alzheimer's Disease.”
Neurology 34, 939-944 (1984)) will be treated herein. Such subjects will

haviéxenild an ctie iR AD iEnGelerminec usinde MitieNartab oS tetel £ Xa.
pubfé%twﬁtﬁ};cﬂ%sei( QJ%]UT@CIMB@%@%QB@ mﬁgr%%!aﬁl?g@ﬁ%ﬁﬂiﬂn@&%m
u I rerer on Ssja rg-or-care medications (1.e.
acer S e B P TR D B ey
minigigmn el G5 tribodysiMerea\ieb-thersotbiectsiwiiPRa feradeduattinisual
com@ﬁ%@i@@%@ﬁﬁgiiﬁﬁ% %}lj oW ﬁgm @o’i&iﬁﬂ@ﬁ’%l‘?@, t~7|3.§t§' ; lﬁf;r\@/é&m%iuate
, om Cl avallanie 1r ene , 1IS.Tormuiated [or 1)
dlhygaartﬁmg ngtlonpé’?goggtﬁlg p?g%%fjri]ﬁ .ﬁﬁﬁfaﬂi%%?np fovide, 0.7 mg/mL
pO|1§9ﬁh§i&%@@ﬁn§uﬁ§d§%ﬁ%t§%%&ﬂéfﬁé@u@%%M%E?aﬁ%ﬂgq§&€w§b¥¥%er
or ecCll D). native . Tgrmulation comprising intac
us aﬁn%r?f‘z%ﬁ’%% YAVAtRord f’r?rgac%f%ﬁ]%ﬁ‘i‘?ézﬁ THIP0S JRibh AT R evai U
withfiy seicthia dBuohite athidbrrwillnconsistiofia dosthoftqitteddnoudativg @20

be administered subcutaneously to the mammal to be treated herein.

Crystalized forms of the antibody or antibody are also contemplated. See, for
exampie, 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 If above. The

49



10

15

20

30

35

40

antibody administered on each of Days | and 15. Subjects will receive

acetaminophen (1 g) and diphenhydramine HCI (50 mg) by mouth 30-60
W?%w?ﬁ rior to the start of each 25 infusion. Subsequent courses of

!

eatmen (\’/?/ill be administered starting at Week 24 (Day 169)1);(:%8621?%@15577

(Day 337), and Week 72 (Day 505). The second infusion of the
typssahseffaehtcowsss df (welatoientagalitbdepdnd  day s adtgrith erfitst infusianof
anibSPRSEAtON R a0 antibodyassiescibenargin WiksWiRsica

maintained 30 cognitive function, slowing of disease progression, '
Paryeiersy 8t B N PA I probiEMis B SORRIEY With {RellfisEae OBRriha eyt
adnghicaholivirg skillsgddd e aiato antiomd fran B R ¥k efshednrdiofae dugioyed
dos&ikeulating CD20 positive B-cells. For example, administration of the CD20

antibody may result in the MMSE score remaining the same or decreasing
by 3 Hepoiivtsifnedinmtreate chiniloh-roaaratén Al rthepepepigrra@dineximpie,
by YMRERAALEIG2s SRR RS MG nan 25 IRRLQYEE outcome will be

superior to that achieved with the standard-of-care medications alone. 52

bydiRers Rt  BSE S eI e pRRISS 799 B X RIS RERTMENT OF
micMABRERATSEVEREAlZIdEIMERIE D] ShBE(fdhissexdmnipesdessribes
AndRe apyabmederate:savere AR, using &.CRA0 antibody., Male and female

subjects, ? 50 years old, with moderate-severe AD are treated in this
macE IS s e a1 G S PR e eiw A B IS Wit S et
lotitladitran BgelahtdEd A8 agitation/aggression domain of NPI. Subjects will
have been on a stable dose of memantine for at least 3 months.

RituSIFF I B IHTeYE RANSHRURITES B Aot natiddn SR nhtetrB
relezd pirTigtraticrirakde sterferprodiconnni®ed shephallydodibivhichtdyides 0.7
contREAR kP AYBRHD2NE:8H mdiR=s R/ Mk SRHIH T Giligie dehydratesand Sterile

. Water for |njection (pH 6.5). Alternatively 15 a formulation comprisin
miCHReaR RS ATV I8 B HEAS REHTSR 2Ea S Ve rrsidvdmenkidtErea.
exaifiple. firkt @durserpfthdatetbrtrylilet om sy Ofra dbsbadh Jpglyhtrager(OUS Thl)
Ne. @%1@&%@9@&5@&3&,&&%@%&@%@ %@yﬂg@&ﬂ% &%Qi@g}%ﬁé«ﬂ!

eceive acetaminophe and diphenhydramine mg
e et TARHES DO G ST B T ARG OH S R
DERSTIS Gaiefehdatnrerrphdtbbeompniidisfdrett stadtisigralidedkolfDeyaié9),
leupERka43a(D % S5)- 1800 YWeRko£2 Y. 535). The second infusion of the

subsequent courses of treatment will be 14 1 days after the first infusion.
Daythueay femidtiohtmay bbeieisoesBed devinefiamAchyiticomé Daibjdred frgits
perrkériBiiily 2B1HAYVRBIO ELe SRS SRR RIS BRR SIS DALEEYRS ABbr transport
ther§hey é‘%&%&‘?“? Lr e F\hvethfgfn%ggn(?dfy(ﬁp?%glaes o {hepﬁ.ﬁ'?ée“' cach
BLtein 18 rated from the ﬁlghes ﬁevelfo 'mé’epeﬁno%?ft Bery haTEE Yo

suchoBpisRadd08s. RN et trppranfobifrs threblioe trtainy Hagrier, 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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interviewing a caregiver familiar with the behavior of the subject. Cognitive
performance may be assessed using a multi-item instrument validated for
3)02%%% evaluatlon of cognitive function in patients with moderate-severe
ementas For example, the instrument may examine selecté’&géﬁéﬁ‘fgj@ﬁsw
cognitive performance, including elements of attention, orientation,
antiladguate jraneiaronyscvisuds patiakblilitys piinstraction: praxis, g segial
SorlEIAHR0.FRUPXAMRIE INg.SeverRdmRalment Baige (51)mavcbe

used, with ascorlrl}]i;%ran ge from O to iOO with Tower scorés |nd|cat|r‘|

5 8é3r%a?féir R gitvesipaatraene: 35 ReltiniSridiiondly the @Dé@faﬁthﬁﬁéﬁy &gy
be cdesanidedikerginwill result in maintained cognitive function, slowing of
disease progression, manaége behavioral problems associated with the

diseehscoum RS 9 Bred ARy Hving Kemeishetioe eautsmniBedyisr BRAYL

accdenpdigiecainditrasadubeaicitatnfiCb20pesive 8-cells. Administration of
the CD20 antibody will 53 WO 2006/116369 PCT/11IS2006/015577 5 result

in aADL stsfeleigfdarubeHueachieved with placebo or, where the CD20
anthogda COmRRGE MEMANI: ShbeaLiodhat achieyed Wi

memantine alone. 54 WHAT se ofan e

ma*%ffﬁlé&ﬁ?f&#ﬁarﬁ%%am@fam@éawémtﬁéepﬁah@ﬁabayﬁesamwﬁqéd%af@rebw
the doicleedtinguiizheinensidisegsecthaisthjaahudiere l&bﬁh}ﬁ;ﬁﬂ&i‘%@h@ﬁ%@@h

cell BAYR AR AUIQIMIMUNG diseass, otherthanAlzneimers.disease. 2, T
su?flerl acout (',Y(E‘EﬁﬂcePta 6

use of claim | wherein the subject is no oM & B,
carrier A sHKrRY it s %@waﬁy%@éw%@sﬁ@e@am@emrm@wwémm the
adminifesichsonilperedesatenbizheimarsdiseasgial0 4. The use of claim 3

further comprising a cholinesterase inhibitor to be administered to the

SubJEEETECy RETEW BT RIa AP E AP EEcE Rof Adatel arseethirgp iserson or
assoseledtethfficndhesgroSpitasasistingeof igalantasipeniiva sigmineaand

syn&gg%zﬂh@c&ﬂ%%%ﬁ! BN ?rfoﬁl%l %%é%z 'F 1%?3%{& snsé ¢ Sup%e%qt;?s

derate-severe Alzheimer's 15 disease. 77 The use of calm

plasig PRSI ER NeHiEtR PR ES BSAARO TR S18) iaAtigBIAdptatseng the AD or
demgdimmmistere e theesijeatsGofitouseropielaiorGaterainy thealMbBAenous

soluRMAIOBISE IS MeMANING, 3 i Bedse 9{/ Qﬂyp‘aﬁaﬁfc%?e&’&? e%glfg Clams.

wherein the subject has an autoantlbodg_leve 20 that excee
one %ﬁ’t‘éea?ﬁ?s%*am%"ﬁﬁ?%ﬁgabiéf& WHB N P%ﬁé}wg%ﬁswfﬁ%mfmes that
the OR8N 1OuSEA éougexbi g inyOdwhereinntheudjsto amtibod\tisraantiiody

sPeciﬁc%ﬁéaﬁEEYL%Hi{dﬁ@@QH PinotiiRu 1 g4l fibrk l%ﬂb@‘d‘ﬂda%%ﬁ) Wther dru
bemnel%r‘g% %nlf (EzrotelngggNFLE%m%anghoade cytoskeleton protein, myelin
PRSI Bl S BIBHRdBpaie, SRS GO REIBFINGF), 25
compigisgpifiheranvioic e tacpeptid dijdetalfae cempter Yonathsanicedughfoation
injecBbe (@W@%?ﬁxosphat&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, needies, 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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(RAGE); or brain reactive antibody (B,RA). 11. The use of any one of the
preceding claims further comprising a second medicament to be
administered to the subject in an amount effective to treat the Alzheimer's
Wit 4 ferein the CD20 antibody is a first medicament. 3BCH2US2R#H015577
use of claim 11 wherein the second medicament is selected from the

group consisting of: cholinesterags;inhibitgry galantamine, rivastigmine,
rivastigmine transdermal patch donepe2|l tacrlne N-methyl D-aspartate

(NMDA) alitdg WAV he SR AT oA I ROVESR (R ISHALIUS
dell\ggrx of NGF C RE eta- blocker ant@chotlc acetylcholine
precursol st e u?é% oS AGBREY i UL antrbi iR nti

35 NGF antibody, RA624, vaccine, human amyloid vaccine, agent that
blocRRIAESAHUANRP SE BetEabmbiegainnilsAbfinss Hisoho doteined by
NT¥GIPSAtDR DAaRIy0IdMBHRtiaamYIeI0 CHRIan Y SR BT L ASKERINERANB  epor
{t§9ﬁ@$@§§%%ﬁgﬁ%5 interferes with the conyersion of to amyloid-
> "Peta or the formation b@%@% e gq”u%%ug 1(%Ie?leuro SHBrIS ﬂa?ygh%?ég and

HWB@{&%*{&%%.%Orﬁree&%a?lﬁﬁaﬁéﬂasmvmmmrﬁé APPRYSris4)) will be
treziygithesecr Slase(BAGR)IINAgNSIBRSEAD ama&g%&d @ﬁ@@mﬂ%ental

uta@m% %n@@xﬁ%qg ng ﬁ/’ ‘;Qorzl‘cl:sj% ﬁllffs,eg\rlh gé 15 zu# t, Subjects

antagonist, presenilnn-2 (PS  antago Ahtagoh

are aﬁff‘d%‘mfefgé%ﬁ%d%?fcffﬁ%H}%f&?ﬁh%r&jté W%ﬂm@@twmwmwsﬁmmp for
3 mtngEogomep mefﬂmmjem@anmmﬁmmysmms% BEATARINRLIIHAUARINE ate
vistlignidaging, Shalesterllawerpg dyg.or, statin, HMG- CoA reductase,

simvastatin, |mmunomodulato agemg ntloxné%nt vitamin E, fish oll,

alprkalflo Ilajmccogn%%im%%gten%ﬁ?&g%g %%g%%l?n%mad! seleglllne ergoloid

mesy e estrogen. an
admiHEHATPAIR A AR areRpENSAID )2l odjtibubtofien, Cox@mibhitiesbate 80,

7.3% ﬁfgﬁﬁx&diﬂm%&%@ﬁ@)ﬁbd G%ﬁ@@ﬁcﬂ&@%&i%fi%%b 1Qﬂt8natz vely

IS A ARl 212 e S M el

f
“08 IS re ep 61 an agonis
ad m&ﬂf* in, ONO-2506PO, rasagiline mesylate, valproate, 15 SR57746A,
NS 2330, MPC-7869, interferon, interferon alpha, proteolytic beta amyloid
lighthe wincantib oflyfragmieril) aytsitonia dgenif Chemetbasapguticagent,
antiBERPAIRSRREE SAIVE-RIED F{SE'\Aan'?h@u inQukitos g'é‘?%%?ci“a%d'%ﬁ& (1 g
[

and & Bt rhe matlggl lé DMA integrin antagonist or ant
Conic r%“a e %3 m%‘ﬂ'y%% TAC BEHadRGer by Ffé“ij%féﬁ‘any one
infugiéthe preceding claims wherein the subject has never been previously 20
treated with a CD20 antibody. 14. The use of any one of the preceding
clafnsswrhereiadhes aﬂftmyﬂwiﬁmmis@ﬂéﬂ@%g BURRRRIZE By 169),

oo recedin claims wherein the
e S R s e peores
o UW&lW%@&%thbé%&éﬁ%F@é§%ﬂ?ﬁﬁmed 2H7. 25 17. The use of any

one of claims | to 14 wherein the antibody comprises 2F2 (huMax- CD20).
18 ATinenistetohar yhe (B2 thihpiscading tlaimsaheneiasthemedicament

cogniBiOR-AGMINMAERT LAY BRSHINoSYRRUIRRERHEN A QriBtathecal ey
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 resuit in the MMSE score rernaining the same or decreasing by <4 points (in
untreated mild-moderate AD, the expected decline in MMSE scores is 24 points per year).
Such improved ouicore will be superior to that achieved with the standard-of-care

medications alone,

32



10

15

20

25

30

35

19. The use of claim 18 wherein the medicament is to be administered
intravenously. 30 20. The use of claim 19 wherein the medicament is to be
admlnlstered as a dose in the range from about 200 mg to 2000 mr%at a

9 2006/1 S 8?{{]&%77

equéncy of about one to four doses within a period of abodt'drE

21. The use of claim 20 wherein the dose is in the range from about 500
mg to 1500 mg. 22. The use of MMMreln the dose is in the range

24. Thie dxsm;ﬂé dkauﬂibé’&wh@pejﬂrmmmtwmdoﬁes @iﬁge onegi @ﬁmam is to
vaRS AR GaC AN 2R f&%g W20 LWAHEA ERed R Of

claim 1 wherein antlbo e only me Icament tO
exa@amrﬁ%@ér%l&l%t‘??é%mefé&ww@&%%%ﬁéﬁ% ﬁgﬂai%ré%eormuq*ﬁ@ft@e

agitaf @laigardsconsisting s taljeat the nedieameant aasadsecsmtbmantine
for g}ﬁ gggrle selected from the.group consisting of cholinesterase inhibitor
N- metlh fD -aspartate (NMDA) antagonist, to the subject to treat AD.

3} Use of a naked CD20Q antibody for the manufacture of a
Egeh fSTIPESATIAY dSRHRREAOm g%’ﬁﬁ ! %Wﬂﬂf%‘&%‘iﬂa%g
adnﬁ*@TﬂJ@Q@@G#@ﬁ@@?ﬁW@?M@@s&dw&mﬁ@ﬂ@JW rag/ti@>polysorbate 80,

735N Efahloit e aSANEE B MATLIR Brer bR B3 MES B 0 5 OBrematively
TREATING DEMENTIA OR ALZHEIMER'S DISEASE <130> P2028R1

@ FogAUs GRRP S  TS T EE0rs 74 028" ST 350804725V K1 db> 24

admaggigigeedl <211> 107 <212> PRT <213> Mus musculus <400> 1 GIn lle
Val Leu Ser GIn Ser Pro Ala lle Leu Ser Ala Ser Pro 151015 Gly Glu
LysNhalfifhr-ddet ThiréyscAr il lkoset Sardsr ofal Serd@ndds30) CD20

antibody administered on each of Days 1 and 15, Subjects will receive acetaminophen (1 g)
and diphenhydramine HCI (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 503). The second infusion of the subsequent courses

of treatment wili 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 nsing a multi-itern 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, langeage, 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

53



Tyr Met His Trp Tyr GIn Gin Lys Pro Gly Ser Ser Pro Lys Pro 35 40 45
Trp lle Tyr Ala Pro Ser Asn Leu Ala Ser Gly Val Pro Ala Arg 50 55 60
. ly Ser Gly Ser Gly Thr Ser Tyr Ser Leu Thr lle Ser 0 _
Wﬁ?g@g‘{?ﬁp\m Glu Asp Ala Ala Thr Tyr Tyr Cys Gin GIn Trpp%zgézgﬂmsrm

Ser Phe Asn Pro Pro Thr Phe Gly Ala Gly Thr Lys Leu Glu Leu 95 100

5 resoliOb alAS] Axgyre 20Br @ tec@i2eli€Rd <B D aRRT oc 24 BercAlrtifithiaD setureilyce

conARA AR S SHYENE S S Y NER AR 2 SR le GIn Met Thr Gin

Ser Pro Ser Ser Leu Ser Ala Ser Val 151015 Gly Asp Arg Val Thr lle
Thr Cys Arg Ala Ser Ser Ser Val ser 20 25 30 Tyr Met His Trp Tyr GIn
GIn Lys Pro Gly Lys Ala Pro Lys Pro 35 40 45 Leu lle Tyr Ala Pro Ser Asn
Leu Ala Ser Gly Val Pro Ser Arg 50 55 60 Phe Ser Gly Ser Gly Ser Gly
Thr Asp Phe Thr Leu Thr lle ser Page 1 WO 2006/116369
PCT/US2006/015577 P2028R1.txt 65 70 75 ser Leu Gin Pro Glu Asp
Phe Ala Thr Tyr Tyr Cys GIn GIn Trp 80 85 90 Ser Phe Asn Pro Pro Thr
Phe Gly Gin Gly Thr Lys Val Glu lle 95 100 105 Lys Arg <210> 3 <211>
108 <212> PRT
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15

20

30

33

<213> Artificial Sequence <220> <223> sequence is synthesized <400>
3 Asp lle GIn Met Thr GIn Ser Pro Ser Ser Leu Ser Ala Ser Val 1510 15
¥ Scpi I\g%Dal Thr lle Thr Cys Arg Ala ser GIn Ser lle Ser 20 25 30 Asn
WHI‘éilr Al Sl'yr GIn GIn Lys Pro Gly Lys Ala Pro Lys 35 40 45 Lea
Leu IIe Tyr Ala Ala Ser Ser Leu Glu Ser Gly Val Pro Ser 50 55 60 Arg
1. PhecSar &aly-Beanikaly.5068%(ThrAsR F&t&zﬁh&hﬁu@hfdﬂe@ iRy of a

R R P R S e

autpiyRNy 4B4GS, 4t EQ@ED&@“@EQM@EF«H% Mus musculus <400> 4
er Ser Ser Val Ser Tyr Met His_5 10 <210>5<211>7 <212>
- Sﬁg-rlss

S90S UECURTS RUE 0 R BB AR 18l TR R
<210> 6 <211>9 <212> PRT <213> Mus musculus <400> 6 Page 2

3. The wse of any one of the preceding claims wherein the subject has mild-moderate

Alzheimer’s disease.

4. The use of claim 3 further comprising a cholinesterase inhibitor to be administered to the

subject.

5. The use of claim 4 wherein the cholinesterase inhibitor is selected from the group

consisting of galantamine, rivastigmine, and donepezil.

6. The use of any one of claims 1 to 2 wherein the subject has moderate-severe Alzheimer’s

disease,

7. The use of claim 6 further comprising an N-methyl D-aspartate (NMDA) antagonist to be

administered to the subject.
8. The use of claim 8 wherein the NMIDA antagonist is memantine.

9. The use of any one of the preceding claims wherein the subject has an autoantibody level
that exceeds the autoantibody level in a subject who is not suffering from Alzheimer’s

Disease.

10. The use of claim 9 wherein the autoantibody is an antibody to beta-amyloid, cardiolipin,
tubulin, glial fibritlary acid protein, newrofilament 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).

11. The use of any one of the preceding claims further comprising a second medicament to
be administered to the subject in an amount effective to treat the Alzheimer’s disease, wherein

the CD20 antibody is a first medicament.

12. The use of claim 11 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, RAG24, vaccine, human amyloid vaccine, agent that blocks the activity of beta

h
e



10

25

30

WO 2006/116369 PCT/US2006/015577 P2028R1.txt GIn Gin Trp ser

Phe Asn Pro Pro Thr <210> 7 <211> 122 <212> PRT <213> Mus

musculus <400> 7 GIn Ala Tyr Leu GIn GIn Ser G1y Ala Glu Leu Val Arg .
or BB E YD FEOR| §é#\9§?lﬁvﬁme?f§é}ya}§= @g‘ﬂﬁ’g@r T%?ﬁV%rSﬁ*ﬁFgm
nonepiacTiiO PR ZOSIEEY TgenA g MeieHRET Moty dhe yoramssiPRr B rdtRrp @y loid-
betGlyr Lt 85didb Gluchije |idaGlysAkadlediyofRndliGty AsplGlybaiSRIE hmSesid-
preditkoPBroRif (1SS bhkyePhRakys &Y dey St kbr sl EhrMab AeR, LYSSE1
ant3858R 7%X§E§eraﬁﬁléoﬂm,A'QaMM@&Q&Qe'-eéhé 6F§\s./‘%rl'-1$}%;s£rﬁﬁt§§r Been1)

: . Tyr Phe Cys Ala Tyr Ser Asn
gl B ThE, SR Sl T B e
antigar il SPADEPIS &P BEke 31 iRigr palingy drazodons. plypiripieys eabapentin,
rispirifivoial detpapmceqw2R0m« 2PBridssgucrivdeitesynkhesingdira 00 st BiG [UMG-
CoX atdabmabeuiMaed Galih Satmtabs i heigdMal il BienG ivitanh 1) 48 &Glyalpha
lipSeTabRa AfG U Rty Sl Nlasek GiYe arrnI,hE\%lgiJ me%%é 3&%&{5 anti-
L e S RGN R
inhibitor, rofecOxib, naprogen, celecdxib, 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-2506P0, 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.

13. The use of any one of the preceding claims wherein the subject has never been previously
treated with a CD20 antibody.

14. The wvse of any one of the preceding claims wherein the antibody is a chimeric, human, or
humanized antibody,

15. The use of any one of the preceding ciaims wherein the antibody comprises rituximab.

16. The use of any one of claims | to 14 wherein the antibody comprises humanized 2H7.

17. The use of any one of claims | to 14 wheremn the antibody comprises 2F2 (huMax-
CD20).

18. The use of any one of the preceding claims wherein the medicament is to be administered

iniravenously, subcutaneously, or intrathecally.
19. The use of claim I8 wherein the medicament is to be administered intravenously.

20. The use of claim 19 wherein the medicament is to be administered 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.

21. The use of claim 20 wherein the dose is in the range from about 500 mg to 1500 mg.

22. The use of claim 21 wheremn the dose is in the range from about 750 mg to 1200 mg,
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50 55 60 Asn GIn Lys Phe Lys Gly Arg Phe Thr lle Ser Val Asp Lys Ser
65 70 75 Lys Asn Thr Lea Tyr Leu GIn Met Asn Ser Leu Arg Ala Glu Asp
2. 80,8590 T Ala el Tyt TVLGYS Ak AR FNb SELASRiSEEA3
100 105 Tyr Trp Tyr Phe Asp val Trp Gly GIn Gly Thr Leu Val Thr Val 110
one P 5vpAsBage 3 WO 2006/116369 PCTIUS2006/015577 P2028R1.tXt
24. B8 SebrAiar9 whéidl chd 9r sl &2 BiftiedatcAtiificiak Sequrnastered
wi <-?§O> < 2§> sequence i gynthesized <400> 9 Glu Val GIn Leu Val Glu
ﬂ%ler Eflry fi/ ??ﬁ’/ LalPval'EHi Pro Gly 11015 Gly Ser Leu Arg Leu Ser
25. DysusdariNbisdr @lgren e g RPRHenSerdyOs2Be3mLSmedivamuet i be 8&niTigered
to théaLAY R R ARE ORbkHS Gilkdseu 35 40 45 Glu Trp Val Ala Val lle Ser
Gly Asp Gly Gly Ser Thr Tyr Tyr 50 55 60 Ala Asp Ser Val Lys Gly Arg
26. Phie Tk diecBen ArgphspidesesSetigly 70 6 neyScAwanT hnd_ewettndused@himent
seteM&f B30 %ﬁé&%ﬁ&élﬁiﬁguﬁ\%ﬂoﬁ%@ra‘%&) T Viak TV XS AfRrate
Arg Gly Arg Val Gly Tyr Ser Leu 95 100 105 Tyr Asp Tyr Trp Gly GIn Gly
(NM*R%L%%@HP\?&% 4d? 19 A5 <210> 10 <211> 10 <212> PRT

27. Use of a naked CD20 antibody for the manufacture of a medicament for treating dementia

in a subject.
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<213> Mus musculus <400> 10 Gly Tyr Thr Phe Thr Ser Tyr Asn Met His
510 <210>11<211>17 <212> PRT <213> Mus musculus <400> 11
| Tyr Pro Gly Asn Gly Asp Thr Ser Tyr Asn Gin Lys Phe 151015
“@ygs‘)!g@lgﬁm 17 <2115 13 22125 PRT <2135 Mus muscohie T
Val Val Tyr Tyr Ser Asn ser Tyr Trp Tyr Phe Asp val 510 <210> 13 Page
4 WO 2006/116369 PCT/U?ZT%?M?SW, P2028R1.tXt <211> 213
<212> PRT <213> Atrtificial §§aﬁe%%e 1255 <203 seguence is
<110> Siged GO0> 13 ASP lle Gin Met Thr GIn Ser Pro Ser Ser Leu Ser
RSPy dfri8NE 15 G1ly Asp Arg Val Thr lie Thr cys Arg Ala Ser ser
<120> Serndal ser 2257 30: DaviMlattisA o Zyr @i Glrokysd_eo Gly Lys Ala Pro
3540 45 Leu lle Tyr Ala Pro Ser Asn Leu Ala Ser G'ly Val Pro
<130~ lé%?%% 50 55 60 Phe SeryGIy Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr
<141> F8%ePEE290 75

<150> US 60/674,028
<151> 2005-04-22

C<160> 24
<210> 1
<21i3i> 107
<212> PRT
<213> Mus muscuius
<400> 1
Gln ITe val Leu Ser GIn Ser Pro Ala Ile Leu Ser Ala Ser Pro
1 5 10 15
Gly Glu Lys val Thr Met Thr Cys Arg Ala Ser Ser Ser val Ser
20 25 30
Tyr Met His Trp Tyr GIn Gin Lys Pro Gly Ser Ser Pro Lys Pro
35 40 45
Trp Ile Tyr Ala Pro Ser Asn Leu Ala Ser Gly val Pro Ala Arg
50 55 60
Phe Ser Gly Ser G%y Ser Gly Thr Ser Tyg ser Leu Thr Ile ser
5 7 75

Arg val Glu Ala Glu Asp Ala Ala Thr Tyr Tyr Cys GTn GIn Trp

80 85 90
Ser Phe Asn Pro Pro Thr pPhe Gly Ala Gly Thr Lys Leu Glu Leu
95 100 105
Lys Arg
<210> 2
<211> 107
<212> PRT
<213> Artificial seguence
<220>
<223> sequence 15 synthesized
<400> 2
Asp Ile GIn Met Thr GIn Ser Pro Ser Ser Leu ser Ala Ser val
1 5 10 15

Gly asp Arg val Thr Ile Thr Cys Arg Ala Ser Ser Ser val Ser
20 25 30

Tyr Met His Trp Tyr GIn Gin Lys Pro Gly Lys Ala Pro Lys Pro
35 40 45

Leu Ile Tyr Ala Pro Ser Asn teu Ala Ser Gly val Pro Ser Arg
50 55 60

phe ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile ser
Page 1



Ser Leu GIn Pro Glu ASP Phe Ala Thr Tyr Tyr Cys GIn Gin Trp 80 85 90
Ser Phe Asn Pro Pro Thr Phe Gly GIn Gly Thr Lys Val Giu lle 95 100 105
W 230@?1Thr9val Ala Ala Pro Ser Val Phe lle Phe Pro Pro Ser 110 115 120
sp UG Leu Lys Ser Gly Thr Ala Ser Val Val Cys Leu L H9824%¢ 15577
135 Asn Asn Phe Tyr Pro Arg Glu Ala Lys Val On Trp Lys Val Asp 140
145 150 Asn A}ja Leu Gin SeP&lY&&ntSer GIn Glu ser Val Thr Glu GIn
155160 165 gsp Ser LYS Asp Ser Thr Tyr Ser Leu Ser SéP Thr Leu Thr
Ser Uemucl7(P4a3:180Serrhysska Asp Tyr G Lys Hidryd alrpyr Ala Cys
Glu Val 185 F8b 195 Thr His Gin Leu Ser Ser Pro VaP¥hr Lys Ser
ser HABerASPASOF2Q01205RRE0GGlYdmiU €JySTR2109vs1da ¥ Zh1> %2 <212> PRT
<213> Artificidl’sequence <220> <¥¥B> sequence is syntH¥sized <400>
Lys Ak4 Glu Val Gin Leu Val Glu Ser Gly Gly Gly Leu Val GIn Pro Gly 15 10
15 Gly Ser Leu Arg Leu Ser Cys Ala Ala ser Gly Tyr Thr Phe Thr 20 25
210> 30 Page 5 WO 2006/116369 PCT/US2006/015577 P2028R1.tXt Ser Tyr
<211> ASA Met His Trp Val Arg GIn Ala Pro Gly Lys Gly LeU 354045 Glu Trp
el VaLGly Ala llg, Tyz Rro Gly Asn Gly Asp Thr Ser Tyr 50 55 60 Asn Gln Lys

Phe Lys Gly Arg Phe Thr lle Ser Val Asp Lys Ser 65 70 75

<220> . .
<2Z3> sequence is synthesized

<400> 3
Asp Itle Gln Met Thr GIn Ser Pro Ser Ser Leu Ser Ala Ser val
1 5 ip 15

Gly Asp Arg val Thr Ile Thr Cys Arg Ala Ser Gln Ser ITe Ser
20 25 30

Asn Tyr Leu Ala Trp Tyr GIn GIn Lys Pro Gly Lys Ala Pro Lys

35 40 45
teu Leu Ile Tyr Ala Ala Ser Ser Leu Glu Ser Gly val Pro Ser
50 55 60
Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile
65 70 75
Ser Ser Leu Gin Pro Glu Asp Phe Ala Thr Tyr Tyr Cys GlIn Gin
80 8% 90
Tyr Asn Ser Leu Pro Trp Thr pPhe Gly Gln Gly Thr Lys val Glu
95 100 105
Ile Lys Arg
<210> 4
<211> 10
<212> PRT
<213> Mus musculus
<400> 4
Arg Ala Ser Ser Ser val Ser Tyr Met His
5 10
<210> 5
<211> 7
<212> PRT
<213> Mus musculus
<400> §

Ala Pro Ser Asn Leg Ala ser

<210> 6

<211> 9

<212 PRT

<213> Mus musculus

<400> 6
Page 2



Lys Asn Thr Leu Tyr Leu GIn Met Asn Ser Leu Arg Ala Glu Asp 80 85 90
Thr Ala Val Tyr Tyr Cys Ala Arg Val Val Tyr Tyr Ser Asn Ser 95 100 105
Phe Asp Val Trp Gly Gin Giy Thr Leu val Thr Val_110 115 120

- v

135 ser Ser Lys Ser Thr Ser Gly Giy Thr Ala Ala Leu Gly Cys Leu 140

45 150_Val
Gin GiBSngosf&P Y. A

Ser Thr Lys Gly Pro Ser Val Phe Pro Lea Ala pro¢ 12844

E{QISSTT

s Asp Tyr P%@l&ﬁ@iu@h Val Thr Val Ser Trp Asn ser
EU ThY §er Gly Val His Thr Phe Pro Ala Val Lea GIn

170 175 180 Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val Pro

<210>
<211>

¢4 185190 195 Ser Ser Leu Giy Thr GIn Thr Tyr lle Cys Asn Val Asn

«<212> ey Lys 200 205 210 Pro Ser Asn Thr Lys Val Asp Lys Lys Val Glu Pro
<213> Mg QEFeNES215 220 225 Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala
<400 Pro Glu Lea Leu 230 235 240 Gly Gly Pro Ser Val Phe Leu Phe Pro Pro
Mot Ve lSera\Ry T Hr!Pro Glu Val

Gln AllgsTEro L§is Al
Thr Cys Val vV

Lys Thr Lys P8 Arg Giu Glu Gin 2

Thr 5950255 @%J
Val Asp 260 265 27

Val Ser His Giu AsEjSPro Glu Vval
Ala seys\RhelAsMESEYr Uied Agp 278 280 285 Giy Val GlueValHis Asn Ala

90 295 300 Tyr Asn Sef&hr Tyr Arg

ser TValMal Ber Mak Letp Wi 1Vey 4 etl ish 303143161 {GinyAspd rp Lea Asn
Gly Lys Glu T$# Lys Cys Lys Val SefAsn 320 325 330 Ly4#Ala Leu Pro

clu AR Pre HeyGlud ys d hiyHesBerdis Ada lyis A3p 340 $4b Gy GIn Pro Arg
Giu Pro GIn va® Tyr Thr Leu Pro Pro58er Arg 350 355 3606GIu Glu Met

Astt GTRANLYS AN %g‘ ¥n) 8ot Le WrQY%LﬂUrV@M-Y@p LYS S%

Ser Ser Thr Ala Tyr Met GIn Leu Ser Ser

Ser Ala val Tyr ng Cys Ala Arg val val

80

85

100

Tyr Trp Tyr phe Asp val Trp Gly Thr Gly
110 115

sSer ser

<210> 8
<211> 122

<212> PRY

<213> Artificial sequence

<220>

<223> sequence is synthesized

<400> 8
1
Gly Ser

Ser Tyr
Glu Trp
Asn Gin
LyS Asn
Thr Ala

Tyr Trp

Leu

Asn

val

Lys

Thr

val

Tyr

Arg

Met

Gly

Phe

Ley

Tyr

Phe

Glu val GIn Leu Vag

Ley
20
His
35

Ala
50

LYS
65

Tyr
80

Tyr
95

Asp
110

Gil Ser Gly

Ser

Trp

Tie

Gly

ey

Cys

val

Cys

val

Tyr

Arg

Gln

Ala

Trp

Ala

Arg

Pro

Phe

Met

Arg

Gly

Gly Gly
10

Ala Sser
25

Gin Ala
40

Gly Asn
55

Thr ITe
70

Asn Ser
85

val val
160

Gln Gly
115

Page 3

l.eu Thr Ser Glu Asp

90

Tyr Tyr Ser Asn Ser

Thr Thr val Thr

Leu
Gly
Preo
Gly
Ser
Leu
Tyr

Thr

val
Ty
Gly
AsSp
val
Arg
Tyr

Leu

Gln

Thr

Lys

Thr

AsSp

Ala

Ser

val

Pro
rhe
Gly
ser
Lys
Glu
ASn

Thr

105

val
120

Gly
15

thr
30

Leu
45

Tyr
60

ser
75

ASp
90

ser
105

vai
120



365 370 375 Page 6 WO 2006/116369 PCT/US2006/015577
P2028R1.txt Gly Phe Tyr Pro Ser Asp lle Ala Val Glu Trp Glu Ser Asn Gly
380 385 390 GIn Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val LeuASp
VL9613 405 Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu FEE/VE10A&pL5577
Lys Ser 410 415 420 Arg Trp Gin GIn Gly Asn Val Phe Ser Cys Ser Val
Met His Glu 425 430 435 Ala-bgpiklisAsn His Tyr Thr GIn Lys Ser Leu
~ oerleu Ser Pro 440 445 450 Gly Lys <210> 15 <211> 213 <212> PRT
513> Artificial sequence <220> <223> sequence is synthesized <400>
<210s 15 Asp lle GIn Met Thr GIn Ser Pro Ser Ser Leu Ser Ala Ser Val 15 10
<211~ ﬁ!‘igGly Asp Arg Val Thr lle Thr Cys Arg Ala Ser Ser Ser Val Ser 20 25 30
<212> PgrrLeu His Trp Tyr GIn Gin Lys Pro Gly Lys Ala Pro Lys Pro 35 40 45
<213> AL 1A ARERHENSer Asn Leu Ala ser Gly Val Pro Ser Arg 50 55 60
<220> Phe Ser Gly ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lle Ser 65 70 75
<223> SepYIFGIEPFBEheigsPhe Ala Thr Tyr Tyr Cys GIn GIn Trp 80 85 90
<400> Ala Phe Asn Pro Pro Thr Phe Gly GIn Gly Thr Lys Val Glu Ille 95 100 105
Glu vays @iy Tew Val AlduAkePrel Besiyab Bhedle Pite £ro Pra Gey 110 115 120
Asp Glu GIn Let Lys Ser Gly Thr Ald%er Val Val Cys Leu L&u

Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly pPhe Thr phe Ser
20 25 30

Se

Ser Tyr Ala met ser Trp val Arg GIn Ala Pro Gly Lys Gly Leu
35 44 45

Glu Trp val Ala val Ile ser Gly Asp Gly Gly Ser Thr Tyr Tyr
60

50 55
Ala asp Ser val Lys Gly Arg Phe Thr Ile Ser Arg Asp Ash Ser
65 70 75
Lys Asn Thr Leu Thr Leu Gln Met Asn Ser Leu Arg aAla Glu Asp
80 85 90
Thr ala val Tyr Tyr Cys Ala Arg Gly Arg val Gly TYr ser Leu
95 100 105
Tyr Asp Tyr Trp Gly Gln Gly Thr Leu val Thr val Ser ser
110 115
<210> 10
<211> 10
<212> PRT
<213> Mus musculus
<A400> 10
Gly Tyr Thr phe Thr Ser Tyr Asn Met His
5 10
<210> 11
<211> 17
<212> PRT
<Z213> Mus muscuius
<400> 11
Ala Ile Tyr Pro Gly Asn Gly Asp Thr Ser Tyr Asn Gln Lys Phe
1 5 10 15
Lys Gly
<210> 12
<21is 13
<212> PRT
<Z213> Mus musculus
<d400> 12

val val Tyr Tyr Seg Asn Ser Tyr Trp Tyr Phe Asp val
10

<210> 13
Page 4



WY

<211
<212>
<213>

<220>
<223>

<400>
Asg
Gly
TYI
Leu
rhe
ser
ser
Lys
Asp
AsSH
Asn
ASp

ser

Thr

125 130 135 Asn Asn Phe Tyr Pro Arg Glu Ala Lys Val GIn Trp Lys Val

Asp 140 145 150 Asn Ala Leu GIn Ser Gly Asn ser GIn Glu Ser Val Thr

i

e

20

u

160 165 Asp Ser Lys ASP Ser Thr Tyr Ser Leu ser Ser Thr
170 175 180 Ser Lys Ala Asp Tyr Glu Lys His Ly GAFYSY
Ala cys Glu Val 185 190 195 Thr His GIn Gly Leu Ser Ser Pro Val Thr
Lys Ser Phe Asn Arg Page FANOR20061116369 PCT/US2006/015577
028R1.tXt 200 205 210 Gly Glu Cys <210> 16 <211> 452 <212> PRT
18vAtificialseguence <220> <223> sequence is synthesized <400>

015377

16 Glu Val Gin Leu Val Glu Ser Gly Gly Gly Leu Val GIn Pro Gly 15 10
S]eéu@i}ées% LemhfveshesySer Cys Ala Ala 5er Gly Tyr Thr Phe Thr 20 25
30 5er Tyr Asn Met His Trp Val Arg Gin Ala Pro Gly Lys Gly Leu 35 40

755 Glu Tee Val-GlvAla e TyrRro Gly Asi Gly Al The5eaTyr 50 55 60

Asn GIn Lys Phe Lys Gly Arg Phe Thr lle 5er Val Asp Lys%er 65 70 75

ChEUTAr g

¥ Tyr Cys

WDk Bl Asp SRl TR Sl Jn 0

ro Seryal Phe Pro Leu Ala 5o

aspl

r Ala

L

rTrp

Asn T

W

AL

AN S8r LM Arg Al GlgAsp 80 85 90
abval Tyr Tyr Ser Tyr Agp 95 100 105

I%g,;fh,hlaegr\gagprp\@ 110 115 120

T1e Tyr Ala Pro Ser Asn Leu Ala Ser
50 55

Ser

Leu

phe

Arg

Glu

Asn

Ala

Ser

Lys

His

Gly
GIn
Asnh
Thr
Gin
Phe
Leu
LYysS
Ala

Gin

Gly Glu Cys

<210>

14

c<211> 452
<212> PRT .
<213> Artificial sequence

<220>

ser
Fro
Pro
val
Leu
Tyr
Gln
ASp
Asp

Gly

Gly
63

Giu
80

Pro
95

Ala
110

LyS
125

Pro
140

Ser
155

Ser
170

Tyr
185
Leu
200

Ser
ASD
Thr
Ala
ser
Arg
Gly
Thr
Glu

ser

Gly
Phe
Phe
Pro
Gly
Glu
Asn
Tyr
Lys

Ser

<223> sequence s synthesized

<400>
1

14

Thr
Ala
Gly
Ser
Thy
Ala
sar
ser
Mis

Pro

Asp

Thr

Gin

val

Ala

LyS

Gin

Leu

LyS

va'l

Glu val Gln Leu Va15 Glu ser Gly Gly Gly

Fhe
70

Tyr
85

Gly
100

Phe
115

ser
130

val
145

Glu
160

Ser
175

val
190

Thr
205

10

" ¢ly ser Leu Arg Leu Ser Cys Ala Ala Ser
20 25

Page 5

Gy val Pro ser Arg
60

Thr Leu
Tyr Cys
Thr Lys
Ile Phe
val val
Gln Trp
ser val
Ser Thr
Tyr Ala

Lys Ser

Thr

GIn

val

Pro

Cys

Lys

Thr

l.eu

cys

Phe

Ile

Gin

Glu

Pro

Leu

va'l

Glu

Thr

Glu

Ash

ser
75

Trp
g0

Tie
105

ser
120

Leu
135

ASp
150

Gin
ib65

Leu
180

val
195

Arg
216

Leu val ¢In Pro Gly
15

Gly Tyr Thr phe Thr
y 30



125 130 135 5er Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly Cys Leu
140 145 150 Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val 5er Trp Asn
wibhir2 460 165 Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala Val Leu
m 178175 180 Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val \BS HRFA(%/015577
Pro Ser 185 190 195 5er 5er Leu Gly Thr GIn Thr Tyr lle Cys Asn Val
Asn His Lys 200 205 210 PreB&t8Asnt¥hr Lys Val Asp Lys Lys Val Glu
e TH0AYS el B TffSVZ”ﬂOAﬁS%Epﬂﬁs T Bily WF@%’WQ‘;WO cys Pro
Ala Pro Glu Leu Leu 230 235 240 Gly Gly Pro Ser Val Phe Leu Phe Pro
Glu TPy Yajs Prb ﬁg/% ASp THF 245 S50 E&Y RRR T8'SELArGThr Pro Glu
Val Thr cys val Val Val Asp 260 265 270 Page 8 WO 200% 116369
AsN @EWS‘Z‘D@@%@@Y?A@@‘QSF@.lt)(iMaﬁ@ér\ms &io Asp Peg Glu Val LYS
Phe Asn Trp Tyr Val Asp 275 280 272?5 Gly val Glu Vval Hi¢?Asn Ala Lys
Lys AFhrTyStRto Giu Glu @it 280295 304 FygAsreAdauThsdyr Arg Val
Val 5er Val L&l Thr Val Lea His 308%310 315 GIn Asp Trp%%eu Asn Gly
Thr AllysvaiuThyr rys Cys laja ViabSer1AseT 320 320 386 AkmAdadeu Pro Ala
Pro lle Ala AldThr lle Ser LyS Ala £98 335 340 345 Gly &% Pro Arg Glu

Tyr TRpOTGI Mal Lyp T LerpPsoyPearSer Y\reh 35Q35a B6G S kuelu Met Thr
Lys Asn GInM&l Ser Leu Thr Cys 34 Val Lys 365 370 3750 Gly Phe Tyr

ser sBFOAIEI AsP-HE-AlgsVal Elb-d reds uSerphsnsGEly 380 38p 899 GIn Pro Glu

Asn Asn Tyrll2gs Thr Thr Pro Pro Via@0Leu Asp Ser 135
Ser ser Lys ser Thr Ser Gly Gly Thr Ala Ala Leu Gly Cys Leu
140 145 150

val Lys Asp Tyr Phe Pro Glu pPro val Thr val Ser Trp Asn Ser

155 160 165
Gly Ala Leu Thr Ser Gly val #is Thr Phe Pro Ala val Leu Gln
170 175 180
Ser Ser Gly Leu Tyr Ser teu Ser Ser val val Thr val Pro Ser
185 190 195
Ser Ser Leu Gly Thr GIn Thr Tyr Ile Cys Asn val Asn His Lys
200 205 219
Pro Ser Asn Thr Lys val Asp Lys Lys val Glu Pro Lys Ser Cys
215 220 225

Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu
230 235 240

Gly Gly Pro Ser val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr
245 250 255

Leu Met Ile ser Arg Thr Pro Glu val Thr Cys val val val Asp
260 265 270

val ser His Glu Asp Pro Glu val Lys Phe Asn Trp Tyr val Asp
275 280 285

Gly val ¢Tu val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln
2580 295 300

Tyr Asn Ser Thr Tyr Arg val val Sser val Leu Thr val Leu His
303 310 315

Gln Asp Trp teu Asn Gly Lys Glu Tyr Lys Cys Lys val Ser Asn
320 325 3230

Lys Ala teu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys
335 340 345

Gly Gin Pro Arg Glu Pro Gin val Tyr Thr Leu Pro Pro Ser Arg
350 355 360

Glu Glu Met Thr Lys Asn GIn val Ser Leu Thr Cys Leu val Lys
365 370 : 375
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395 400 405 Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys
Ser 410 415 420 Arg Trp GIn Gin Gly Asn Val Phe Ser Cys Ser Val Met

is G 430 435 Ala Leu His Asn His Tyr Thr GIn Lys ser Leu Ser
W e%’“g}g‘réézﬁr% 440 445 450 Gly Lys <210> 17 <211> 451 <ZTHPRICOISSTT
<213> Artificial sequence <220> <223> sequence is synthesized <400>
17 Glu Val Gin Leo Val Glu Se&HGEGly Leu Val GIn ProGly 15 10
cly phe 3l PRS Ll At Lew SanQus AdaA e Senieledynthr &lye Thr 20 25
30 Ser Tyr A8 Met His Trp Val A& &in Ala Pro Gly Lys BBy Leu 35 40

cin i3 Gl R%V@Hﬁ%@eﬂw BIp Gl 430 GIMASR, TheSeLyr 50 55 60

Asn GIn Lys¥#hbe Lys Gly Arg Phe 46w lle 5er Val Asp Lysiggr 65 70 75
s Asn_Thr Leu Tyr Leu GIn Met Asn Ser rg Ala Glu Asp 80 85 90
AsP GEF%F/%[A ﬁ%ael y%%y%CJ%FA%‘ArL %/z;iﬁa?%h‘% ;‘/rAésgpr’)}gﬁ eﬂ 95100 105
Pa% 9 WO 06/1163?19 PCT/U82006/0155%7 P2028R1'.tXt Tyr Trp Tyr
Arg Tﬁﬁeqﬁ‘fsf)s naé&p%?y@l & T LR VATRAVAI* 110 118420 Ser Ser
Ala Ser Thr Lys Giy Pro Ser Val Phe Pro Leu Ala Pro 125 130 135 Ser

Ata LesiGsAsar iy S8 B G ThIAREAIALedBIy-84st%u? IR0 145 150 Val
Lys Asp Tyr Phe Pro Glu Pro Val Thr Val 5er Trp Asn 5er

Gly Lys
<210> 15
<2311> 213
<212> PRT
<213> Artificial sequence
<220>
«<223> sequence is synthesized
<400> 15
Asp Ile GIn Met Thr GIn Ser Pro Ser Ser Leu Ser Ala Ser val
1 5 10 15
Gly Asp Arg val Thr Ile Thr Cys Arg Ala Ser Ser Ser val Ser
20 25 30
Tyr Leu His Trp Tyr GIn Gln Lys Pro Gly Lys Ala Pro Lys Pro
35 40 45
Leu ITe Tyr Ala Pro Ser Asn Leu Ala Ser Gly val Pro Ser Arg
50 55 60
Phe Ser Gly Ser Gly Ser Gly Thr aAsp phe Thr Leu Thr Ile ser
65 70 75
Sser Leu GIn Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Gin Gin Trp
80 85 90

Ala Phe Asn Pro Pro Thr Phe Gly Gln Gly Thr Lys val Glu zle
95 100 105

Lys Arg Thr val Ala Ala Pro Ser val Phe Ile pPhe Pro Pro Sser
110 115 120

Asp Glu G61In Leu Lys Ser Gly Thr Ala Ser val val Cys Leu Leu

125 130 135
Asn Asn Phe Tyr Pro Arg Glu Ala Lys val GIn Trp Lys val Asp
140 145 150

Asn Ala Leu GTn Ser Gly Asn Ser GIn Glu ser val Thr Glu Gln
155 160 165

Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser Ser Thr teu Thr Leu
170 175 180

ser Lys Ala Asp Tyr Glu Lys His Lys val Tyr Ala cys Glu val
185 190 195

Thr #is GIn Gly Leu Ser ser Pro val Thr Lys Ser Phe Asn Arg
Page 7



155 160 165 Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala Val Lea
GIn 170 175 180 5er 5er Gly Leu Tyr Ser Leu 5er 5er Val Val Thr Val Pro

0 195 ser ser Leu Gly Thr GIn Thr Tyr lle cys Asri,é

“Eeei

05 210 Pro 5er Asn Thr Lys Val Asp Lys Lys Val

%J Asn His__
2006015577
U ProLys

5er Cys 220 225 Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu
Y&l Phe Leu Phe PR%/Pro Lys Pro

Lea Leu 239
Lys Asp Thr

i

5

5 240 Gly GIy49
250 255 Leu Me

e 5er Arg Thr Pro G?u

al Thr Cys

Gly GValdaysl Val Asp 260 265 270 Val Ser His Glu Asp Pro Glu Val Lys Phe
Asn Trp Tyr Val Asp 275 280 285 Gly Val Glu Val His Asn Ala Lys Thr

<210> IL
<211> §§
<212

s Pro Arg Glu Glu Gin 290 295 300 Tyr Asn 5er Thr Tyr Arg Val Val
J';’;Val Leu Thr Val Leu His 305 310 315 GIn Asp Trp Leu Asn Gly Lys

<213> GaldiFyelys Cysubisev/al Ser Asn 320 325 330 Lys Ala Leu Pro Ala Pro lle

<220>

Glu Lys Thr lle Ser Lys Ala Lys 335 340 345 G1ly GIn Pro Arg Glu Pro

<223> Spuéatd WsThiheleBrafro Ser Arg 350 355 360 Glu Glu Met Thr Lys
Asn GIn Val Ser Leu Thr Cys Leu Val Lys 365 370 375 Gly Phe Tyr Pro

<400>
Glu Vv

rASPLG Al Vgl BULTre G IurSeEAsn G1Y, 38R 383 390 6In Pro Glu

1 Asn Asn Tyr Lys Thr Thr Pro Pro ValtLeu Asp Ser 395 400405 Asp Gly
cly s2fik

Trp GPn GIn
la Leu His

eAP

r

Ser Tyr Asn Met

Glu Trp
Asn GIn
Lys Asn
Thr Ala
Tyr Trp
ser Ser
Ser Ser
val Lys
Gly Ala
Ser Ser
Ser Ser
Pro ser
Asp Lys
Gly Gly

Leu Met

vai

Lys

Thr

val

TYr

Ala

Lys

Asp

Leu

Gly

Leu

Asn

Thr

Pro

Itle

Gly
Phe
Leu
TYr
phe
ser
Ser
Tyr
Thr
Leu
Gly
Thr
His
Ser

ser

eLLueusge_ery
C%y Asn Vil Ph

Ser Lys

d

key 100 Yl ARp.

yVa

e ber Cys 5er

|¥§,§§-f 4.;1.{(‘) 415 420 Arg
Met His Glu %25 430 435

50 Hip D TRRCIARR S EUSEL U RPLELO Page 10

Ala
50

LyS
65

Tyr
80

Tyr
95

ASp
110

Thr
125

Thr
140

Phe
155

Ser
170

TVl
185

Thr
200

Lys
215

Thr
230

val
245

Arg
260

ITie

Gly

Ley

Cys

val

Lys

Ser

Pro

Gly

Ser

Gin

val

Cys

Phe

Thr

Tyr Pro Gly Asn
55

Arg
GlIn
Ala
Trp
Gly
Gly
Glu
val
Lel
Thr
Asp
Pro
Leu

Pro

Phe
Met
Arg
Gly
Pro
Gly
Pro
His
Ser
Tyr
Lys
Pro
Phe

Glu

Thr

Ash

val

Gin

Ser

Thr

val

Thr

Ser

Ile

Lys

Cys

Pro

val

page 8

Ite
70

Ser
85

val
100

Gly
115

val
130

Ala
145

Thr
160

Fhe
175

val
190

Cys
205

val
220
Pro
235

Pro
250

Thr
265

Gly
ser
Leu
Tyr
Thr
Phe
Ala
val
Pro
val
ASD
Glu
Ala
Lys

Cys

Ala

val

Arg

Tyr

Leu

Pro

Leu

ser

Ala

Thr

va'i

Pro

Pro

Pro

val

Thr

ASp

Ala

ser

val

Leu

Gly

Trp

val

val

Asn

LYS

Glu

Lys

val

Ser

Lys

Glu

Tyr

Thi

Ala

Cys

Asn

Leu

Pro

His

ser

Leu

ASp

val

45

Tyr
60

Ser
75

Asp
90

Arg
105

val
120

Pro
135

Leu
150

Ser
165

Gin
180

ser
195

Lys
210

Cys
225

Ley
240

Thr
255

Asp
270



WO 2006/116369 PCT/US2006/015577 P2028R1.tXt 440 445 450 Gly
<210> 18 <211> 107 <212> PRT <213> Artificial sequence <220>
_.<223> seguence is synthesized <400> 18 Asp lle GIn Met T]%}r[]%} er __
WB%%& é(é? Leu Ser Ala5er Val 1510 1s Giy Asp Arg Val \ gz? fo1ss77
Cys Arg Aia 5er Ser Ser Val 5er Zé) 2530 Tyr Leu His Trp Tyr GIn GIn
Lys Pro Gly Lys Ala Pro Lys P#828RL4BE5 eu lle Tyr Ala Pro Ser Asn
ﬁu“%a(gé}r/ % var F‘;rr]gJ S\Z‘??]A% 55%%5%8 Pile 56t %} 5%§E6Iy Ser Gly
Thr Asp Phe Thr Leu Thr lle 5er 65 70 75 5er Leu Gin Pro Glu Asp Phe
GTY VAJa ST 34 TE VS @I}?GMSTW%%SPQB AVEIPRE AZH F’g"égPro Thr Phe
Gly GIn Gly Thr Lys Val Glu lle 95 100 105 Lys Arg <210>19 <211>
TYr AgpAlanThs %ﬁT"‘@lE%JAYﬁﬁC%‘"sgigeh‘éé T@2ﬁ§1<22‘8ﬁ*§gquence is
synthesized <400> 19 Glu Val GIn Leu Val Glu 5er Gly C§y Gly Leu Val
GIn AGInTPPOLGH) A ‘ibfll:—‘;sf@l-’yﬁ8§We%}?r@l%&ﬁef“@y§¢ﬂa%la Ser Gly Tyr
Thr Phe Thr20 25 30 5er Tyr Asn"Met His Trp Val Arg GiR%Ala Pro Gly

Ala Alys.@lyRreuAls £400451e Ala Ala Thr Ile Ser Lys Ala Lys
4 335 340 331,5

val s

Gly GTn Pro Arg Glu Pro Gln val Tyr Thr Leu Pro Pro Ser Arg
350 355 360

Gilu GTu Met Thr Lys Asn Gln val ser Leu Thr Cys Leu val Lys
365 370 375

Gly Phe Tyr Pro Ser Asp Ile Ala val Glu Trp Glu Ser Asn Gly
380 385 380

Gin Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro val Leu Asp Ser

395 400 405
Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr val Asp Lys Ser
410 415 420
Arg Trp Gln Gln Gly Asn val phe Ser Cys ser val Met His Glu
425 430 435
Ala Leu His Asn His Tyr Thr Gin Lys Ser Leu Ser Leu Ser Pro
440 445 450
Gly Lys
<210> 17
<211> 451
<212> PRT
<213> Artificial seguence
<220>
<223> sequence is synthesized
<400> 17
Glu val Glin Leu val Glu ser Gly Gly Gly Leu val GIn Pro Gly
1 5 10 15

Gly Ser Leu Arg Leu Ser Cys Ala Ala ser Gly Tyr Thr Phe Thr
20 25 30

Ser Tyr Asn Met His Trp val Arg Gln Ala Pro Gly Lys Gly Leu

35 43 45
Glu Trp val Gly Ala Tle Tyr Pro Gly Asn Gly Asp Thr Ser Tyr
50 55 60
Asn GlIn Lys Phe Lys Gly Arg Phe Thr I'le ser val Asp Lys Ser
65 70 75
Lys Asn Thr Leu Tyr Leu GIn Met Asn Ser Leu Arg Ala Glu Asp
80 85 90

Thr Ala val Tyr Tyr Cys Ala Arg val val Tyr Tyr Ser Asn Ser
95 1060 105
rage 9



Glu Trp Val Gly Ala lle Tyr Pro Gly Asn Gly Ala Thr 5er Tyr 50 55 60 Asn
Gin Lys Phe Lys Gly Arg Phe Thr lle Ser Val Asp Lys Ser 65 70 75 Lys
Asn Thr Leu Tyr Leu GIn Met Asn Ser Leu Arg Ala Glu Asp 80 85 90 Thr

WAZ4H Jf'gyﬁ’rﬁgl'yr Cys Ala Arg Val Val Tyr Tyr Ser Tyr Arg 95 1DOTIOS0RE&s77

TYr
ser
Ser
val
GTy
Ser
ser
Pro
ASp
Gly
Leu
val
Gly
Tyr
Gln
Lys
Gly
Glu
Gly
Gln
AsSp
Arg

Ala

11 WO 2006/116369 PCT/US2006/015577 P2028R1.txt Tyr Trp Tyr Phe
ASP Val Trp Gly GIn Gly Thr leewgXéah Theval 110I 115 120 Ser2 %r
<211>451_< P T <213> Atrtificia uence <220>
%ggfeggﬁe% Ys‘%yﬁ? es]> EUGISL\/}@ IH'Cefp aI Glu Ser
Iy %X ey u VaI GI Pro GI%{ 1 51015 Gly Ser Leu Arg Leu Ser Cys
Ala Als Ser Gl 5Tyﬁ'hr BHe THhrsi é’d‘eSEFel'yheﬂsﬁ R/I%Ehs Trp Val
rg GIn Ala Pro Gly Lys Gly Leu 35 40 45 Glu Trp Val Gly Ala lle Tyr Pro
B KEh &) &i}:g TH SBhT VSG“SB Adh Gy LYY PRHE Ly&IGly Arg Phe
Thr lle Ser Val Asp Lys ser 65 70 75 ys Asn Thr Leu Tyr Léu GIn Met
Asn"Ser T ?@@ R12 Gl g9 8@18 ViHr AgE ViaOTHE T\ieCys Ala Arg
Val Val Tyr Tyr Ser Tyr Arg 95 100 5 Tyr Trp Tyr Phe %g‘tb Val Trp Gly
B ey ThY la) X VTRV 11@11@@20‘(86ﬁ86/{aﬁ\la@em'mr Lys Gly Pro

Ser Val Phe Pro Leu Ala Pro 125 fgé 135

ser Gly Leu Tyr Ser lLeu Ser Ser val val Thr val pPro ser
190 195

ser Leu Gly Thr GTn Thr Tyr ITe Cys Asn val Asn His Lys
200 205 210

Ser Asn Thr Lys val Asp Lys Lys val Glu Pro LYs Ser Cys
215 220 225

Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu
230 235 240

Gly Pro ser val Phe teu Phe Pro Pro Lys Pro Lys Asp Thr
245 250 255

Met Ile Ser Arg Thr Pro Glu val Thr Cys val val val ASp
260 265 270

Ser His Glu Asp Pro Glu val Lys Phe Asn Trp Tyr val Asp
275 280 285

val Glu val His Asn Ala Lys Thr Lys Pro Arg Glu Giu GTn
290 295 300

Asn Ser Thr Tyr Arg val val ser val Leu Thr val Leu His
3035 310 315

ASp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys val Ser Asn
320 325 330

Ala Leu pro Ala Pro ITe Glu Lys Thr Ile ser Lys Ala Lys
335 340 345

Gln Pro Arg Glu Pro GIn val Tyr Thr Leu Pro Pro Ser Arg
350 355 360

Glu Met Thr Lys Ash ¢1n val Ser Leu Thr Cys Leu val Lys
365 370 375

Phe Tyr Pro Ser Asp Ile Ala val Glu Trp Glu Ser Asn Gly
380 385 390

Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro val Leu Asn ser
395 400 405

Gly ser phe Phe Leu Tyr Ser Lys Leu Thr val Asp Lys ser
410 415 420

Trp Gin 61n &1y Asn val Phe ser Cys ser val Met His Glu
425 430 435

Leu His Asn His Tyr Thr GIn Lys Ser Leu Ser Leu Ser Pro
Page 10



ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly Cys Leu 140 145
150 Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser Trp Asn Ser 155

WO

y Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala Val L(/eu Glnmm77
0 Ser Ser Gly Lets Tyr Ser Leu Ser Ser Val Val Tht VEF 81§15

Ser 185190 195 Ser Ser Leu Gly Thr GIn Thr Tyr lle Cys Asn Val Asn
His Lys 200 ggf 210 Pro SePABThrP§fs Val Asp Lys Lys val Glu Pro
5220

Lys Ser Cys

225 Asp Lys

r His Thr Cys Pro Pro"Cys Pro Ala

Gly ProGlu Leu Leu 230 235 240 Gly Gly Pro Ser val Phe Leu Phe Pro Pro
Lys Pro Lys Asp Thr 245 250 255 Leu Met lle Ser Arg Thr Pro Glu Val
<210> TBr Cys Val Val Val Asp 260 265 270 Page 12 WO 2006/116369
<211> @@ZFT/U82006/015577 P2028R1.txt Val Ser His Glu Asp Pro Glu Val Lys

<212>

<213> ﬁ i A ITPsEYLAMRIASP 275 280 285 Gly Val Glu Val His Asn Ala Lys
Thr Lys Pro Arg Glu Glu GIn 290 295 300 Tyr Asn Ala Thr Tyr Arg Val Val

223 serNakkew ThynYaklewdis 305 310 315 Gln Asp Trp Leu Asn Gly Lys
Glu Tyr Lys Cys Lys Val Ser Asn 320 325 330 Ala Ala Leu Pro Ala Pro

“asp 1S AlARTRIGSerdys Al Lys 335 349 45 By Gl Rig Arg Glu Pro

1 GIn Val Tyr TheLeu Pro Pro Ser Argua350 355 360 Glu Gluiset Thr Lys

- Asn GIn.Val Ser Leu Thr Cys
61y AGEAT I T T HRE

Tyr Leu His Tr

(31
[¥]

35

p

r GIn Gln Lys Pro Gly Lys A

e]

Ileu Val Lgs,_ 365
u

03 ol

@eﬁi%n %'|y°§§o°§é5v§éo
Asn Asn T r_rL s Thr Thr Pro Pro Val Leu As;:f ser 395 400 405

4D

Leu Ile Tyr Ala Pro Ser Asn Leu Ala Ser Gly val
50

55

phe ser Gly Ser Gég Ser Gly Thr Asp P?S Thr Leu

5er Leu GIn Pro G%S Asp Phe Ala Thr ng TYr Cys

Ala Phe Asn Pro Pro Thr pPhe Gly G1n Gly Thr Lys

LYS Arg

<2310> 19
<211> 122

<212> PRT
<213> artificial seguence

<220>

<223> sequence is synthesized

<400> 19
Glu val
1
Gly ser
Ser Tyr
Glu Trp
Asn Gin

Lys Asn

Thr Ala

Gin

Ley

Asn

val

Lys

Thr

va'l

Leu Va% Glu ser
Arg Leu Ser Cys
20

Met His Trp val
35

Gty Ala Tle Tyr
50

rphe Lys Gly Arg
65

Leu Tyr Leu Gln
80

Tyr Tyr Cys Ala
a5

Gly

Ala

Arg

Pro

Phe

Met

Arg

100

Gly Gly Leu val
10

Ala ser Gly Tyr
25

Gin Ala Pro Gly
40

Gly Asn Gly Ala
55

Thr Ile Ser val
70

Asni Ser Leu Arg
85

val val Tyr Tyr
100

Page 11

Prro

Thr

Gin

val

Glin

Thr

Lys

Thr

Asp

Ala

ser

a Pro Lys Pro

45

ser Arg
60

Ile ser
75

Gin Trp
90

Glu Ile
105

Pro Gly

i5

rhe Thr
30

Gly Leu
45

Ser Tyr
60

Lys Ser
75

Glu Asp
90

TYr Arg
105

Phe Tyr Pro
n Pro Glu



Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser 410 415
420 Arg Trp GIn GIn Gly Asn Val Phe Ser Cys Ser Val Met His Glu 425

vhabidRh

Leu His Asn His Tyr Thr GIn Lys Ser Leu Ser er.Pro
Giy <210> 21 <211> 10 <212> PRT <213> kfn 1%{2008015577

ICla

sequence <220> <223> sequence is synthesized <220> <221> Xaa
<222>9 <223> Xa

TYE TRRATMs PR GSROTO> 35 SN €

is M ar, LP25m3.

W S bR

Ala S
SRS

>

+

er Sae]r Val Ser Tyr
rtl}l,lg@al sequence

<220> <223> sequence is synthesized <220> <221> xaa <222> 4 Page

Ser S8 WO 2006/116369 PCT/US2006/015577 P2028R1.txt <223> xaa is S
or A <400> 22 GIn GIn Trp Xaa Phe Asn Pro Pro Thr 5 <210> 23 <211>
219> 2 <212> PRT

<211>

<212> PRT
<213> Artificial sequence

<220>

<223> sequence is synthesized

<400> 20
Glu val
1
Gly ser
Ser Tyr
Glu Trp
Asn Gln
Lys Asn
Thr Ala
Tyr Trp
ser Ser
ser ser
val Lys
Gly Ala
Ser Ser
ser ser
Pro Ser
ASp LYS
Gly Gly

Leu Met

Glin
Leu
Asn
val
Lys
Thr
vat
Tyt
Ala
LYyS
Asp
L.euy
Gly
ey
Asn
Thr
Pro

Ile

Leu Vag Giu

Arg

Met

Gly

Phe

Leu

Tyr

Phe

Ser

ser

Tyr

Thr

Ley

Gly

Thr

His

Ser

Ser

Ley
20

His
35

Ala
50

Lys
€5

TYr
80

TYr
95

AsSp
110

Thr
125

Thr
140

Phe
1558

Ser
170
Tyr
185

Thr
260

LYS
215

Thr
230

val
245

Arg
260

Ser

Trp

Ile

Gly

Leu

Cys

val

Lys

Ser

Pro

Gly

Ser

Glin

val

Cys

Phe

Thr

Ser
Cys
val
Tyr
Arg
GIn
Ala
Trp
Gly
Gly
Glu
vail
Leu
thr
Asp
Pro
Leu

Pro

Gly
Ala
Arg
Pro
Phe
Met
Arg
Gly
Pro
Gly
Pro
His
ser
Tyr
Lys
Pro
Phe

GTy

Gly
Ala
Gin
Gly
Thr
Asn
val
Gin
Ser
Thr
val
Thr
Ser
Ile
Lys
Cys
Pro

val

Gly
10

ser
25

Ala
40

Asn
55

Ile
70

Ser
85

val
100

Gly
115

val
130

Ala
145

Thr
160

Phe
175

val
190
cys
205
va'l
226

Pro
235

Pro
250

Thr
265

teu
Gly
Pro
Gly
Ser
Leu
Tyr
Thr
Phe
Ala
val
Pro
val
Asnh
Glu
Ala
Lys

Cys

Page 12

val

Ty

Gly

Ala

val

Arg

Tyr

Leu

Pro

Leu

Ser

Ala

Thr

val

Pro

Pro

Pro

val

Gin

Thr

Lys

Thr

ASp

Ala

Ser

val

Leu

Gly

Trp

val

val

Asn

Lys

Glu

Lys

val

Pro

Phe

Gly

Ser

Lys

Glu

Tyr

Thr

Ala

Cys

Asn

Leu

Pro

His

ser

Leu

Asp

val

Gly
15

Thr
30

Leu
45

Tyr
60

Ser
75

ASp
90

Arg
105

val
120

Pro
135

Leu
150

Ser
165

G1n
180

Ser
195

Lys
210

Cys
225

L.eu
240

Thr
255

ASp
270



woEM e

val
Gly
Typ
GlIn
Ala
Gly
Glu
Gly
Gln
Asp
Al'g
Ala
Gly

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<400>

Arg Ala Ser Ser Ser val Ser Tyr Xaa His
5

<210>
<211>

<212> PRT
<213> Artificial sequence

<220

<223> sequence is synthesized

<220>

<221> Xaa

<227

<213> Artificial sequence <220> <223> sequence is synthesized <220>
<221> xaa <222>8<223> Xaa is D or A <400> 23 Ala lle Tyr Pro Gly

ap Thr Ser Tyr Asn GIn Lys Phe 1510 15 Lys Gl
<212> PRT <213> Artificial sequence <220> <2

<210>
TAIS2006
seque

24

%%§577

is synthesized <220> <221> Xaa <222> 6 <223> Xaais N, A, Y, Wor D
<220> <221> Xaa <222> 7 <Z83SRaBs S or R <400> 24 Val Val Tyr

SEY Per ¥a@ )2‘?? B¥b TcﬂPuWﬁPfﬂ?g“\gg% Viah 5rif Rageh4

val

Asn

ASD

Ala

Gin

Glu

Phe

Pro

Gly

™p

l.eu

21
10

PRT
Artiticial sequence

sequence s synthesized

Glu

Ala

Trp

Leu

Pro

Met

TYr

Glu

ser

Gin

His

xXaa

9

val

Thr

Let

Pro

Arg

Thr

Pro

Asn

Phe

Gln

Asn

His
290

Tyr
305

Asn
320

Xaa is M or L

21

22
9

4

Asn
Arg
Gly
Pro
Pro
Ash
Asp
Tyr

Leu

y Asn

Tyr

Ala

val

Lys

Ile

Glin

Gln

Ile

Lys

Tyr

val

Thr

Lys

vai

Glu

Ala

va'l

val

Ala

The

ser

Phe

Gln

The

sSer

TYr

Ala

Tyr

Ser

val

Thr

Lys

Ser

LYS

Page 13

Lys
295

val
310

Lys
325

Thr
340

Thr
355

Ley
370

clu
385

Pro
400

Leu
415

Cys
430

Ser
445

10

Pro

ey

Cys

Ile

Leu

Thr

Trp

Pro

Thr

Ser

Leu

Arg

Thr

Lys

Ser

Pro

Cys

Glu

va'l

va'l

val

ser

Glu

val

val

Lys

Pro

Leu

Ser

Leu

Asp

Met

Leu

Glu

Leu

Ser

ala

Ser

val

Asn

Asp

Lys

His

Ser

ASD
285

Gin
300
His
315

Asn
330

Lys
345

Arg
360
L.ys
375

Gly
390

Ser
405

Ser
420

Glu
435

Pro
450



WO 2006/116369 PCT/US2Z066/015577

P2028R1.txt
<223> Xaa is & or A

<400> 22
Gin Gin Trp Xaa Phg Asn Pra Pro Thr

<210> 23

<211> 17

<212> PRT

<213> Artificial sequence

<220>
<223> sequence is synthesized

<220>
<221> Xaa
<222> 8

<Z23> Xaa is D or A
<400> 23

Ala Tle Tyr Pro Gly Asn Gly Xaa Thr Ser Tyr Asn Gin Lys Phe
1 5 10 15

tys Gly

<210> 24

<21l> 13

<212> PRT

<213> Artificial sequence

<220> .
<223> sequence is synthesized

<220>

<221> Xaa

<222> 6

<223> Xaa is N, A, Y, Wor D

<220>

<221> Xaa

<222> 7 .

<223> Xaa 15 S or R

<400> 24
val val Tyr Fyr Se§ Xaa Xaa Tyr Trp T{g Phe Asp vai
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