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I nvention The present invention concerns nethods for
treating joint danage in subjects suffering therefrom
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Structural damage to joints is an inportant
consequence of chronic synovial inflanmtion. Between
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Et anercept is a fully human fusion protein that

inhibits tunor necrosis factor (TNF) and the
subsubsequent i nflammatory cytoki ne cascade.
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Further, see Looney "B cells as a therapeutic target
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plus MIX (Exanple 1 herein). FIG 2 shows the
ACR responses at six nonths of RA patients treated
with control or with rituximb (1000 nig x 2) plus
MTX. FIG 3 shows the ACR20 responses over Six
nont hs of RA patients treated with control or with



FIG 6 shows EUEAR rem ssion or |ow disease at six
nmont hs of RA patients treated with control or with
rituximab (1000 ng x 2) plus MIX FIG 7 shows
the nedian C-reactive protein (CRP) over six nonths of
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FIG 25 shows systemorgan class - infections and
infestations in the study of RA patients over six
nont hs, wherein the patients are treated with control
or wwth rituximb (1000 ng x 2) plus MIX FI G
26 shows serious infections in the study of RA
patients over six nonths, wherein the patients are
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chain (SEQ I D NO 15). The L chain of 2Hr.v31l

same as for 2H7.v16. FIG 36 is a sequence

al i gnment conparing the light-chain am no acid

sequences of the humani zed 2117.v16 variant (SEQ ID

NO 2) and humani zed 2H7.v138 variant (SEQ I D NO 28).

FIG 37 is a sequence alignnment conparing the

heavy-chai n am no acid sequences of the humani zed

2H7.v16 variant (SEQ ID NC188) and humani zed 2H7.v138

variant (SEQ I D NGO 29). FIG 38 shows an

alignment of the mature 2H7.v16 and 2H7.v511 |ight

chains (SEQ ID NOS: 13 and 30, respectively), with

Kabat vari abl e-domai n resi due nunbering and Eu

const ant - domai n resi due nunberi ng.




FIG 39 shows an alignnent of the mature 21-17.v16 and
2H7.v511 heavy chains (SEQ I D NCS: 14 and 31,
respectively), with Kabat vari abl e-donmai n resi due
nunbering and Eu constant -domai n resi due nunberi ng.
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Lyb8, is a type 1 integral menbrane gl ycoprotein with
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(unreduced). It is expressed in both the cytoplasm and
cell nmenbrane of B-|ynphocytes. CD22 anti gen appears
early in B-cell |ynphocyte differentiation at

approxi mately the sane stage as the CD19 anti gen.
Unl i ke other B-cell markers, CD22 nenbrane expression



An "anti body antagonist” herein is an antibody that,

upon binding to a B-cell surface marker on B cells,
destroys or depletes B cells in a nmanmal and/ or

interferes with one or nore B-cell functions, e.g., by
reduci ng or preventing a hunoral response elicited by

the B cell. The anti body antagonist preferably is able
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CDR 112 sequence of Al YPGNGXTSYNQKFKG wherein X is D
or A (SEQ ID NG 37), for exanple, SEQ ID NO 11 (Fig.
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the X at position 6 is N, A Y, W or D and the X at
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region (if present), and those conprising a variable
heavy domain with alteratiep in SEQ ID NO 8 of N1OOA;
or D56A and N10OOA; or D56A, NI Q0Y, and 8100aR and a
vari able light domain with alteration in SEQ ID NO 2
of MB2L; or 892A; or M2L and 892A MB4 in the
vari abl e heavy donmain of 2117.v16 has been identified
as a potential source of antibody stability and is
anot her potential candi date for substitution. In
a summary of sonme various preferred enbodi nents of the



Pc changes 16 for reference - 31 S298A, E333A,
K334A 73 N1OOA M32L 75 N10OOA MB2L S298A, E333A, K334A
96 D56A, NI100A

fever and rigors following the first infusion of rituximab, while the other 9 patients completed the
four-infision regimen without any reported adverse events.

Patents and patent publications concemning CD20 antibodies and CD20-binding molecules
include US Patent Nos. 5,776,456, 5,736,137, 5,843,439, 6,399,061, and 6,682,734, as well as US
2002/0197255, US 2003/0021781, US 2003/0082172, US 2003/0095963, US 2003/0147885
(Anderson et al.); US Patent No. 6,455,043 and WO 2000/09160 (Grillo-Lopez, A.); WO 2000/27428
{Grillo-Lopez and White); WO 2000/27433 (Grillo-Lopez and Leonard); WO 2000/44788
(Braslawsky et al.); WO 2001/10462 (Rastetter, W.), WO 2001/10461 (Rastetter and White); WO
2001/10460 (White and Grillo-Lopez); US 2001/0018041, US 2003/0180292, WO 2001/34194
(Hanna and Hariharan), US 2002/0006404 and WO 2002/04021 (Hanna and Hariharan), US
2002/0012665, WO 2001/74388 and 6,896,885B5 (Hanna, N.); US 2002/0058029 (Hanna, N.); US
2003/0103971 (Hariharan and Hanna); US 2005/0123540 (Hanna ef al.); US 2002/6009444 and WO
2001/80884 (Grillo-Lopez, A.); WO 2001/97858; US 2005/0112060, and US Patent No. 6,846,476
(White, C.); US 2002/0128488 and WO 2002/34790 (Reff, M.); WO 2002/060955 (Braslawsky et
al. )y WO 2002/096948 (Braslawsky ef al.);WO 2002/079255 (Reff and Davies); US Patent No.
6,171,586 and WO 1998/56418 (Lam et al.); WO 1998/58964 (Raju, S.); WO 1999/22764 (Raju, S.);
WO 1999/51642, US Patent No. 6,194,551, US Patent No, 6,242,195, US Patent No. 6,528,624 and
US Patent No. 6,538,124 (Idusogie et al.), WO 2000/42072 (Presta, 1..); WO 2000/67796 (Curd et
al.y; WO 2001/03734 (Griflo-Lopez ef al.); US 2002/6004587 and WO 2001/77342 (Miller and
Presta); US 2002/0197256 (Grewal, 1.); US 2003/0157108 {(Presta, L.); US Patent Nos. 6,565,827,
6,090,365, 6,287,537, 6,015,542, 5,843,398, and 5,595,721, (Kaminski et al.); US Patent Nos.
5,500,362, 5,677,180, 5,721,108, 6,120,767, 6,652,852, 6,893,625 (Robinson et al.); US Patent No,
6,410,391 (Raubitschek et al.); US Patent No. 6,224,866 and WO00/20864 (Barbera-Guillem, E.};
WO 2001/13945 (Barbera-Guillem, E.); WO 2000/67795 (Goldenberg); US 2003/0133930; WO
2000/74718 and US 2005/0191300A1 (Goldenberg and Hansen); US 2003/0219433 and WO
2003/68821 (Hansen et al.y, WO 2004/058298 (Goldenberg and Hansen); WO 2000/76542 (Golay et
al.); WO 2001/72333 (Wolin and Rosenblatt); US Patent No. 6,368,596 (Ghetie ef al.); US Patent No.
6,306,393 and US 2002/0041847 (Goldenberg, D.); US 2003/0026801 (Weiner and Hartmann); WO
2002/102312 (Engleman, E.); US 2003/0068664 (Albitar et al.}; WO 2003/002607 (Leung, S.); WO
2003/049694, US 2002/0009427, and US 2003/0185796 (Wolin et al.); WO 2003/061694 (Sing and
Siegall); US 2003/0219818 (Bohen ef al.); US 2003/0219433 and WO 2003/068821 (Hansen ef al.);
US 2003/0219818 (Bohen ef al.); US 2002/0136719 (Shenoy ef al.); WO 2004/032828 and US
2005/0180972 (Wahi et al.); and WO 2002/56910 (Hayden-Ledbetter). See also US Patent No.
5,849,898 and EP 330,191 (Seed et al.); EP332,865A2 (Meyer and Weiss); US Patent No. 4,861,579
(Meyer et al.); US 2001/0056066 (Bugelski et al.); WO 1995/03770 (Bhat et al.); US 2003/0219433
Al (Hansen et al.); WO 2004/035607 (Teeling et al.); WO 2005/103081 (Teeling ef al.), WO

12



S92A 114 D56A, N1OOA MB2L, S92A 5298A, E333A, K334A
115 D56A, NI1OOA MB2L, 592A 8298A, E333A, K334A, E356D,
MB58L 116 D56A, NIOOA MB2L, S92A S298A, K322A, K334A,
S298A, K326A, E333A, K334A, 138 D56A, N1OOA M32L, S92A

2004/056312 (Lowman ef al.); US 2004/0093621 (Shitara et al.); WO 2004/103404 (Watkins ef al.);
WO 2005/000901 (Tedder ef al.); US 2005/0025764 (Watkins et al.); WO 2005/016969 (Carr ef al.};
US 2005/0069545 (Carr et al.); WO 2005/014618 (Chang et al.); US 2005/0079174 (Barbera-Guillem
and Nelson); US 2005/0106108 (Leung and Hansen); WO 2005/044859 and US 2005/0123546
(Umana ef al.); WO 2005/070963 {Allan et al.); US 2005/0186216 (Ledbetter and Hayden-Ledbetter);
US 2005/0202534 (Hayden-Ledbetter and Ledbetter); US 2005/0202028 (Hayden-Ledbetter and
Ledbetter); US 2005/0202023 (Hayden-Ledbetter and Ledbetter); US Patent No. 6,183,744
(Goldenberg); and US Patent No. 6,897,044 (Braslawski ef al.).

Publications concerning ireatment with rituximab include: Perotta and Abuel, “Response of
chronic relapsing 1TP of 10 years duration to rituximab” Abstract # 3360 Blood 10(1)(part 1-2): p.
88B (1998); Peroita et al., "Rituxan in the treatment of chronic idiopathic thrombocytopaenic purpura
(ITP)", Blood, 94: 49 (abstract) (1999); Matthews, R., “Medical Heretics” New Scientist (7 April,
2001); Leandro et al., “Clinical outcome in 22 patients with rheumatoid arthritis treated with B
tymphocyte depletion” Ann Rheum Dis, supra; Leandro ef al., “Lymphocyte depletion in rheumatoid
arthritis: early evidence for safety, efficacy and dose response" Arthritis and Rheumatism 44(9): 5370
(2001); Leandro et al., “An open study of B lymphocyte depletion in systemic lupus erythematosus”,
Arthritis and Rheumatism, 46:2673-2677 (2002), wherein during a 2-week period, each patient
received two 500-mg infusions of rituximab, two 750-mg infusions of ecyclophosphamide, and high-
dose oral corticosteroids, and wherein two of the patients treated relapsed at 7 and 8 months,
respectively, and have been retreated, although with different protocotls; "Successful long-term
treatment of systemic lupus erythematosus with rituximab maintenance therapy" Weide ef al., Lupus,
12: 779-782 (2003), wherein a patient was treated with rituximab (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 months, with both patients responding well to rituximab therapy; Bdwards and Cambridge,
“Sustained improvement in theumatoid arthritis following a protocol designed to deplete B
lymphocytes” Rheumatology 40:205-211 (2001); Cambridge ef a/., "B lymphocyte depletion in
patients with rheurnatoid arthritis: serial studies of immunological parameters" Arthritis Rheum., 46
(Suppl. 9): S1350 (2002); Cambridge et al., "Serologic changes following B lymphocyte depletion
therapy for rheumatoid arthritis" Arthritis Rheum., 48: 2146-2154 (2003); Edwards ef al,, “B-
Jymphocyte depletion therapy in rheumatoid arthritis and other autoimmune disorders” Biochem Soc.
Trans., supra; Bdwards et al., “Efficacy and safety of rituximab, a B-cell targeted chimeric
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di aghos edefarsedhaydctigiht higicjeo fmmerdmgaasoer corEgindg ecomprising a second
. i :
ﬁ%gagﬁ Fltlp %ﬁ%«g ‘B{e Ci)%§ Qrgﬂmg gﬁ%ﬂﬁméoﬂcedmlg% fP he}j 1@11}% glgtrrﬁegg%ﬁs on the
pickage Frserafes @w@@ tbtf subJp@aﬂ neffectiveamoyns af th @@é@@é@ﬁ%t

herejn i oi nt _damage is alleviate qr heal ed,

pr og"e8y %mmg?dlm Eiﬂ%wvmﬂ%ét%ﬁ@ TR %8 PGl Gpege n @
s cov@hpdonyrdasiseanpaCBIl mabdady toohe dubjeacind pivel tiatshtgert, at least about
Successful treatment furthefgincludes conplete or

partial prevention of the devel opnent of joint damage.

For purposes herein, slow ng down or reducing joint

damage or the progression of joint damage is the sane

as arrest, decrease, or reversal in the joint damage.
“"Cinical inprovenment” refers to prevention of further
progress of joint danage or any inprovenent in joint

damage as a result of treatnent, as determ ned by



agents such as cycl ophosphani de; bronociyptine;
danazol ; dapsone; gl utaral dehyde (which nasks the NVHC
antigens, as described in U S. Pat. No. 4,120, 649);
anti-idiotypic antibodies for IVIRC antigens and M-1C
fragnments; cyclosporin A; steroids such as
corticosteroids or glucocorticosteroids or
52 geeltc dfEoiht hdmihidraing b ogdgraghigiest tpt mehmirsomneduction in the joint damage as
| DLS, MER‘E?& 2 antibody administered
(_30 FPE{GE: gq l%%ezl QFrzog :togﬁee adénéﬁqe?ﬁjaéglﬁ%éﬂgeé%%h% Bh2b antibo y administere
mB&é%&ﬂ@@ﬁé@@ﬁ@Tﬂ@ﬁhydﬂbﬂ@mhhémﬁ%ductase i nhi bitors such
as nethotrexate (oral or subcu neous ntl-na atr%m tof
agetmagﬂ%%hefa@b@ﬁteatSam‘fﬁéwaﬁra i B eis . freatment 0
JOlrﬁ Hflnﬁags il aaah; eve conlpeifihg Ao Bteing ﬁkydfﬁbtﬁrle aRo@nbtfaguri sttdoduig the
sub{ect alné( gg%{xr?n%?? ?a}dto I%Itaghlyf%?r 61{ I_egsly a‘t}(])t%tl 55%\6321?9 cfrot%tt}% adl%%slh Q:Po%%%@ther
the gaiit idipomte h@ befamducﬁd@ml’oaaqler@mogn tg {h adstipistt @vwwherymmdmse Versus
basBitk 'nptﬂéjé;u 62 t(aEth: 1120 L B o4 REM G 0% 55 RekAdd JAUABPIn the joint
anti - | f a I rnnmunoadhesin (etanercept),
danggge.j - TNE-beta anti bodies, anti-interleukin-2 (LL-2)

ant Fp@el 88 m@ﬁﬂo;@ﬁbﬁde)sa@arﬁ@@ﬁ@ﬁaﬁﬁfa@ﬁ& thediies, and
antl-lnterleukln %thq%ﬁ?gce tor anti bodi es and

ant@b%ﬁ?@?@“mgﬁ?ng i ncl udi ng
ant db) bt pa inadidwigbribsiradGbns8r iaaaﬁingbmntl demagedind dubje@ Therein the

mstb N onf i %inlt% ’tt)hagtgée & E:)cht Q%H%ls%lred thel C%ﬁ%gg&%)?f aglg llsocp%DZlﬁ;fected aileast
abog 2 irokti s thcsqﬂmamretmpetpta r@@g@ﬁm tait HiahgeagurespAedg i Agihpipint

dan‘ija%g?s' cgmgm 9 Qés@t v\?ﬁoﬂ@&dﬂé &&hﬁga b2 GLSO) the%&@ﬂ@&m@zm aAsdody

transt orm ng factor-beta (TGE-beta
adrafpiptgrsd kﬁa’é’?fé@@n awnéﬁ resNptiop b T oS SHR58E . FI C506:;

RS- BL44dicr asptﬁ;h it ﬁta&tolu@pﬂomd&a@neuﬁ)am& gidaleitiﬁﬁnt bEpANGaGRE in 2

subfels s B TR 3 et PR oo e P R B P
nmﬁmkénmeoﬁﬁﬁﬁmmmﬁa{ﬂmﬁs@i@@&#¢Wﬂ@H@ﬁld@29wcmk@ﬁéﬂavnmﬁWﬁha
CORPAERE Al 1 el B S PPl e g e
with DR aEkodNt agoni sts (for review, see Mackay and

MaCigaYe and H8MEt sy RUINR bippared B ckd B 26120 8 HikéloRieOh OGSy the

agent s that |nt rfere wth T cell helper signals, such
exaﬁ’@“’%\f‘ftdl hePRR e or Or anti-CD40 |igand (CD 154),

i ncludi ng bl ocicing anti bodies to CD40 CD40 | i gand

(e.qg., Dune et al. §c' ! 8530 (1993);

Mohan et al., J. In = (1995)) and

CTLPAI@ { an(vgth@ cdyBdesigt to trea%@A%ﬁ&xts w%@l%ontge?%ﬁ) vebo (9 BANK) or

T-cell receptor antibodies (EP 34 such as
”m¥TGB@OO%@ﬁé2?ﬂﬁﬂﬁ3§@ﬁﬁ?@§%ﬁ?@ﬁhgents herein are al so
DMARDs, such as nethotrexate. Exanples of preferred
i mﬁiﬁ;og sippe ths iCRacsagrarstabsthaprethypiRdalaticiés treated with control or with
HWFM%Lg@@pﬁgQ@pwgﬁwT <hl oranbuci |, azat hi opri ne,

[ 'unom , or met hot r exat e. The term
oﬁ)ellglgklft ows the IA%tRQ r%gptrolﬁs%f (t:w%g r@t %ﬁnt}ésﬁog ;ﬁﬁ‘ ap%zéslrtﬁlitg@ﬁgcogxol or
wﬁhnMemmmegwagxﬁhﬂwﬂﬂﬁis. Exanples of such cyt oki nes
are | ynphoki nes, nonol dnes; interleukins (M) such as
| L- 315G, 4 brok@ the blhangss Inl328DS htlsix‘lnonlil‘ls a)SRA bitiebts trédted Ayithbhrtf] or with

Lo lL- - I L-15, including PROLEUKI NG rlL-2;

”mﬁnPg§@b&ﬁ%é?b@?“ﬁf§ctor such as TNF-a or TN-F-0; and
ot her pol ypeptide factors including LWand kit |igand
(ICL). As used herein, thej§erm eytokine includes
proteins fromnatural sources or fromreconbi nant cel
culture and biologically active equivalents of the
nati ve-sequence cytol cines, including synthetically
produced smal |l -nol ecul e entities and pharmaceutically
accept abl e derivatives and salts thereof A "cytol cine
antagonist” is a nolecule that inhibits or antagoni zes
such cytol ci nes by any nechani sm including, for




Human BAI T sequence (SEQ ID NO 16): 1

VDDSTEREQSRL TSCLKKREEMKLKECVSI LPRKESPSVRESKDGKLLAATI LL
ALLSCC 61

LTWWSFYQVAAL QGDL ASL RAEL QGHHAEKL PAGAGAPKAGLEEAPAVTAGLI C

| FEPPAP 121

GEGNSSONSRNKRAVQGPEETVTQDCL QLI ADSETPTI QKGSYTI WPW_LSFKR
GSALEK. § 8bws EULAR responses af six months of RA patients treated with control or with

r%ﬁ%&é#%bgﬁ%gﬁfﬁhg&%&LYTDKTYANGHLIQRKKVHVFGDELSLVTLFRO

EN AG AK LOLATRENAQI SLDGDVTFFGALKLL Mouse

B A';E%ga g%)ﬂlé EEE%WQ@AON@EOY%S@S@ g six months of RA patients treated with

cVDESAKTh RRRELECA0SEKSEDMIGHAEYDPI TPOKEEGAWG CRDGRLLAATI
LLALLSS 61

S; LANBEV %%&%@&M%%ﬁ%ﬁﬁéﬁﬂ%é%ﬁ%%%&éﬁﬁé@%m
W@ﬁ%&é&&@é@%@&%@%%&mml . RNI | QDCLQL

| ADSDTP 181
TI RGP fhypyihe SRrRRENAL RERENK S WRCTGYEF I (S@VINTORhBAMBhction

at\ilQIflhs Ahbrein the patients are treated with control or with rituwximab (1000 T I\R us
, \éngGDELSLVTLF ONMPKTLPNNSCYSAG ARLEEGDEI QLAL PF%é‘
301 TI TGALKLL and honol ogs and fragnments and

vari ants thereof, which have the biological activity

of tHE hderyke BaRRagychirise iolfReabreaetal s myntisfof BABRico@meated
whecaeblestashifikign L6 S PuRLERsE Sting of pronoting

B-cell survival, pronmoting B-cell maturation and

bi ndy L aht s+ @f.. BAFE wi I.L .preferably have

at | oo o el AN E o Gk B R ol o
wilhdlgarhg 000vas e2)lusMEBabl y, at | east 90% and even

nore preferably, at |east 95% am no acid sequence

i derilfit M sgvshihcachmagbd iv SF-S€quugnde (aéntd aBARFiateyipe plsixd@onths of
RApA (%S FANEREPRQNMRERLLAT FORBLIS &S, frRO! YPepti de

havi ng the same am no aci que

corr ndi n FF. pol tide derived from nature.

For @é‘g@p@sﬁ"e‘?&ﬁéﬁl el Totpr &SSO S ROEHITS reafglipg control or
with iavmage(1800om t Hele@l1lX. sur f ace by furin-type

proteases. Such native-sequence BAFF pol ypeptides can

be irGl13tREsfilcamBM Aakidetn MarC@dhak 8otR sQrMLE &4 n@%i‘hs ?f RA patients

reconbi nant and/.or. s etic ans. e term
mﬁ%@?ﬁ%@¢§§§ﬂgﬁg%mﬁﬁﬁ¥ab@V9%%%ﬁﬁﬁéfmﬁr "native BAFF"
specifically enconpasses naturally occurring truncated
or JeEriashaysthsmpan fhangg in Sharp-Q@oeprt grosipn sibwrat Shomerts of RA patients
trested U)ol oRaltifimkihi QOGULS 4 NGr¥AfTant forns (e.g.,
alternatively spliced forns), and naturally occurring
al | ehd g | Lde. The term. .BAFF" _ .
et u%eé,“?ﬁ’si‘%“%(%l??%s%%ﬁ YA O gD kTl b
moyiths pERrk Betighta rgiteg|with cgmrobg itk 108@)ab (108A Bank) WeTWEX on
No. AF136293; WD 1998/18921 published May 7, 1998; EP
869 FX806 pubk its pexporGot diFey2tient:388; no\WBind 90870216 doére at six months,

whekdhl i 0B i o o) 1 publi sh rch
B S S S OB QSR
| , ' 285: 260- 263 999); Schneid t
Zl . ;?'&C‘Zr] .17 %%IBE %glaa_ng’;e 1 géo%[:?ah%q o 1nti ﬁf)g@@ls f4é?f§)llomet£ry eendpoint} for RA
patignis traopladncaytrod br with rituxdmabBi @b meG 2) @hik MTX.

274:15978-15981 (1999).  The term "BAFF
ant agnng slows BansReht BRLEI iR ACS. M3 84 phihmlie Rl easesi ra patients
nol ecul e_t ha 1) binds a

_sense, and ingluydes an e t
““%%f?@%?@%ﬁ&@ﬁ “ﬁﬂﬁﬁ(ﬁ%W§E@ﬁ§PHéN5¥'binds a
nati ve-sequence of BR3 to rtially or fully bl ock BR3
interaction with BAFF pol ypeptide, and (2) partially
or fully blocks, inhibits, or neutralizes
nati ve- sequence BAFF activity. In one preferred
enbodi nent the BAFF receptor to be bl ocked is the BR3
receptor. Native BAH? activity pronotes, anong ot her
things, B-cell survival and/or B-cell maturation. In
one enbodi nent, the inhibition, blockage or



In still another exanple, BAFF antagonists include the
pol ypepti des having a sequence of a polypeptide
conprising the sequence of Fornmula H

X1- C X3- D- X5- L- V- X8- X5- W V- P- C- X14- X15-L- X17 (Fornul a
If) (SEQ 1D NO 25 ) wherein XlI, X3i XS, XS, X9i Xtcl

X15 and X17 are any am no acid, except cysteine; and

wher BiGn 12 shewpibt ypiptde stoesoniatof RO pRaTehS GeldGhloitdBor with
Ii\pgx%%&(ﬁ@%%% N@racid residues N-ternminal to the

nost na

ter cysteine C and C—tern1na| to the nost

C—teg&%gﬂl cg%teine C of For H. , .
enbodi e ht Ve pBPY FEBIPHE 0P F’%?er‘?&e”fsﬁ’éfh% évqcéweq%‘ 8 rgfents over
siarontt, whdrkiniapatind ms wkfitdahhon hetinerkihdde 1 H0vmg&e) AT,
has the conformation of X5LX7X8 fonning a type | beta

t ur npBk 1zmbw @vmetelaentsh@adﬁag m\ﬁfhm%altuhﬁe Bthw%f hﬁt \éﬁe%{é ober six
ositive value for the

mgﬁtg &Z% G q’afd%%éfs arp ﬁeaé"ﬁw SPIIShE St ABpmag L 10@6 rrﬁm%plva MTX.
X3 is an amno acid selected fromthe group conS|st|ng
of M? IGA22 sbrowq_cveqts ocyurrizg, duyipeavighin2drhopes pf)un@pxoxarm ho stadyiof RA
paltfdntﬁﬂ@? Semoenbest-aent %;eglfentg 2t {1@41 @ vhith con$1 drSvi ﬁlttﬁffﬁaﬁg{)()() mg % 2)
N@kthe group consisting of V, L, P, S, I, Aand R
p?ﬁ ot her enbodi nent of Fornula |1, X8 is selected
fromthe group consisting of R K G, N, H and
fl - afn® Sg%\if“cﬁcmf prfuginp reaesionsin o diudrerfR Aafatieerave si rdnfhs,X@ierein

e Patth A6 hBAdfWiBRbntbNE vElh QHRinGE PRLE bk REY) lgﬁs MxK A R
and Q In a further enbodi nent, BAFF

rec Iezlgbofdr 3515\:93]9313{}4% Q@e&g]&e@%%&ﬁbr?%d&rm w1thn(1) ?u*st%% mﬁzsm?s in the

BAFFbi ndi ng fragnent vari an
stpdy of BAipgiesgisiouer TA@onthBRBerein HBENEN Aletresteratithoohiyol o with ritnimab
aB@&%@ﬁ@hﬁg@@tet can bind an extracellul ar domain of a
nati ve-sequence BR3 at its BAFF blndlng reglon to

par LE*I@' iSysh&%Fé's%n é(réi?ll c?a%:i( mfeam %’ nd m(%estaﬂons {%!3 !st%qeg O?IA{‘A patients

O@X%’ﬁﬁ%hs glhyedin fhe ?ﬁﬂr'«lemle amedg@th pcsttrOI cs wath rsawmnab BRE0 mg x 2) plus
Mart i body that binds in a region of BR3 conprising
residues 23-38 of human BR3 as defined below (SEQ I D

i ha % h(ﬁvsrég ogglkﬁ%%olﬂ%ﬁéﬁegsku%}é&fg{@t r1?1(t;,)n eovrere ssulc )?}?B%SS \%HE?CQB the

erica
PaHPITRET té‘?ﬁted Wﬁh g@ﬁel o b d ket @00@1m@@1®%ﬂ@§om st
according to this invention includes BAFF anti bodi es
andIﬂﬁﬁﬂmmaGMeSMhSmmmnpnﬁﬁkm@uﬂBﬁemﬁmmnﬁhhuhﬁmﬂﬁgﬂnkmﬂm

paﬁ%]ntsaalﬁﬁ': ha LAEERLAY }\Wg%&“i"’yﬁpurrﬁer pff M@Ets the{ﬁgf

native nment
he extracel |l ul ar domai n

BAFE on1mh|

BAFEB N a‘\? Eﬁ é*glﬂéﬁﬁmg¥ of A FRR RIS AP Y SahETe By B are
trepisd dele foned ok 8’1tﬂ'ﬁ(@hmatBRBO(Dﬁg BOMAs MTX.a still anot her

enbodi nent, the i munoadhesin conprises an amno acid

44 F5@QUeRse Iéﬁ lebdMafverbx RHTH 18A batRhts FOKAN:® cdikofist wg!
; orth ove, gepﬁ%gng an am no acid sequence sel ected
“??%ﬁv% e B group consisting of SEQ T_D NOS:

19, 20, 21, 22, 23, and 24. According to one

erb & -Re rows {afele BRTmRerh i iR A britinadstreatzd aviB ARl or with

1¢@@hﬁﬂ€mbmﬁﬁu§8mﬁmﬁﬁ3 pol ypeptide with a binding
affinity of OnM or | ess. According to another

pol v et Paee T LAty eRR ARa P MR oLt il or v
1ﬁ§@?¢ﬂﬂ(VIWﬁX%phmkm?ﬁ Iess Accordi ng to yet another
enbodi nent, the BAFF antagoni st binds to a BAFF
polypept|de or a BR3 polyp§@t|de wth a blndlng
affinity of 113M or |ess. The ternms "BR3", "BR3
pol ypepti de" or "BR3 receptor” when used hereln
enconpass "native-sequence BR3 pol ypepti des" and "BR3
variants" (which are further defined herein). "BR3" is
a designation given to those pol ypeptides conpri sing
the followi ng am no acid sequence and honol ogs
thereof, and variants or fragments thereof that bind




ESVGAGAGEAALPLPGLLFGAPALLGLALVLA LVLVGA.VSVWRRRQRRLRGASS
AEAPDGD 121

KDATEPLDKVI ELSPG SDATAPAWPPPGEDPGT TPPGHSVPVPATELGSTELV

I 1 KTAG 181 PEQQ. The BR3 pol ypepti des of the

i nvention can be isolated froma variety of sources,
such as from human ti ssue types or from anot her

sour ¢&;- 334 iprsepance diigoyrentecopithn@an imiana e qeidat Bteﬁei li‘ght chain

ol
Fredtirnll R A sl Pt e e
NGy gy prddbeurarlrpre lizBrdaip sibgvept (SBQ DN NATIAEDIBRE Y, of 267 and
IRV icSR%s BHIPKY: Y PRPYIFEmhay,
]\?ée uence ;s t he corggespondl ﬁggg%%po ypep%ni' gﬁ)d%grl@]agm
m nat ure, Such native-sequence BR3 pol ypepti des can

be i §ul.ated afsécp)mcﬁl atgu:man odmpaahl tH@attﬁﬁ&QM%@ﬂxeMs of the hcavy chain

t
HEEOTELIt APALPIE LIS SRR ST1E LS ik o
T@h@o@ﬁ@%@amwmb Seguienatithe iheryy tiatinclaked 111 SHQUIDINED 0). The

SaehLeyes for |

o R L T L IR
e Yliced forns) and naturally occurring

al |l el BZIGV_-&F\I dﬂ@Fl&‘r ofn, th@@mql VPEPLE ¢BR3 I‘h’.%cl‘%n are enclosed within

the_ i nvention include th
BeD @%%?dﬂ)ﬁ@gwwr o0 PRORRY. 8t PGt 2 e euaticquss2H7
agigdie ribe astdislani eovead ive ro@sif d&dﬁ&nc&sﬁﬂm&ﬁ%&:@fom@oﬂ@ Hﬁﬁaﬁ‘e %ent

extracel ar d
bc(t@geg tﬂe@w&@q&e@%% Res];due nu:rz(l)brern%gi,]xseacgﬁgm%gl%?gaé 6{ Cfl ng{eﬁgf 2
% ’é’%fgféﬁgirﬂd itgrest.rSéheEdo Publin Bedith Sarsive Moti@aldnsinks oy Heyth, mmeﬁa Md.

(QOTR R SinseFEER SO 20f ¢ %R§nd' ncl ude a pol ypeptide
conmp s%anS%Pan one Of t e am no acid sequences

sel e ¢ FRnQAcBLpuerE 81 B¢ npigre 817 4 Indhaind PR ID NO:13)

1- 7751G2346R¢gwhel, a:hzmola'cﬁﬂsequchz e thc?—ﬁatﬁ% 2and &1 @r%mqglldj AR 14),
s BAFF _ant agoni s

BR3. Eh%lh tloncnte t hat

are pol 3y psemf’S S fﬁ%rsfqauglgr %/m?:ﬂ‘}é 2 TRELN chain (SLQ D Ro: 15).
T’aﬂo@b@mr@éﬁﬂ G edhE@Re iobmi7oflchuman BR3 and vari ants

an d Iﬁ@%ﬂeﬁm&&eﬁg&{e&{ JE%% rh% haht—c gm %/n%fl??%cu!zsequences of the

%ﬂw%ﬁﬁdﬂﬁ@m J@@ﬁ&}?ﬂhwogmd huum@nzed ﬁﬂibvléﬁwn@ne(sm 1D NO:28).
S eq UR0OCH 15 d ﬁ@éﬁ’&%%ehﬂ-c\{ﬁbmﬁ% b%&?% M%chd[ge&\t%gm%z gf the

pol'ypept i havi n east
o B RE A (G B NBaUEH S POER LIy S REC ENRES)
aci FI§ efubiveen effgnmemaf thy RaSRQUS REEsnd fzﬂil;f: kl):sil 16 thBw%FGgE@ED NOS:
nat i sequence pol ypept i
L R e Db S S Pl g T eobset domain
reg P@@%@nglch domai n. Such BR3 varlant polypeptldes
| nclpd8o of s of El‘r:g'hﬁé}ﬁ @f th SRR {)/9 nd gﬁ"ﬁ dglih %%av& c %%E%%TD

am no aci d residues are
N(Ré)l“a&}ﬁ‘éﬁ reseeetiEhn "i‘i@é{abﬁéfafwélerdomm WSldm mmdaEeend Fosw@stant-
domaih efsiad matosmigns, of the full-length amino acid
seqtﬁg(gg@k Fragments of the BR3 ECD that bind a native
seq IR M5 SRR P e R zed| 281 vE Wrvedih Lighierhain domain (SEQ
IDAST ) H [Gg0R ehoanéie @ﬂib@'dtt SR humaniBR3IFY ar ﬂ4a’altlabm16¥\@%£1h gﬁnam

YR ENDRS 1 388 R Bieood o il BEghentpinet ooy

chyig SFE IP}NO %ﬁ) widdbatalyibte-B29M amidnomabe:th; S84 BEAGSant-domain
restll@Alitedng at | east about 83% ami no acid sequence
identity, at |east about 84% am no acid sequence
identity, at |east about 85% arri no aci d sequence
identity, at |east about ? m no aci d sequence
identity, at |east about Yo ami no aci d sequence
identity, at |east about 88% am no acid sequence
identity, at |east about 89% am no aci d sequence
identity, at |east about 90% am no aci d sequence
identity, at |east about 91% am no acid sequence
identity, at |east about 92% am no aci d sequence
identity, at |east about 93% am no acid sequence



In a preferred enbodi nent, the radi ographic testing
after adm nistering the antagoni st or anti body such as
CD20 anti body occurs at |east about two nonths, nore

preferably at |east about 10 weeks, still nore
preferably at |east about three nonths, further
preferably at |east about four nonths, still nore

pr ef BiGahl Jlushbted thasiticra Bpprsitibi ofeheRITLRE clificat triblent 54roeeks, including

ogéo% %ﬁtﬁ%%s oqgub&r%ﬁ%sto{ %Q o sé?ldét %%hlsth gtgi t gtx)cg@%c%%ogg&yk the

pre &r abi y at
PWQeﬁgﬂﬁﬁﬂgﬁhaGﬁﬁﬁlsterlng t he antagonist or anti body.

I'n amef Eﬁ%h@ﬂg%ﬁzﬁ%&@&ap%@%ﬂoﬁ%%week@@ test measures a
total nodified ? score | n, anot her
0

pr ef B &4 I‘é‘ﬁ‘ﬁﬁl&i’%“éﬁ tal Bhigp- g%?té?ﬁre P %% r eated i n that
t he PEt hpduburatifelistGRHR df SRSgaid it SEheGiiag stcme t he

subj ect ant.agoni st _.or _an
antig@ﬁ§§?ﬁ$gﬂwgﬁﬁﬁﬁ%]ET$E%%m€g“¥Bé%%%F%W% a conti nued
or nEiCn#a@iRagahisvedine tadmgraplic jhonges atdarkee as conpared to

the effect of a prior admnistration of the antagoni st
or anti body such as CD20 anti body. Thus, the subject

may be admi ni ﬁEt@ﬁﬁ%e@crﬁﬁGQBﬂhQP&ieﬁ‘&d bRt agoni st

or anti body and I's éeval Uated by radi ographic testing

at | bast Ri#iftonone nonth (and preferably nore than

aboun “Bwal”rmmyh@hocﬁe Rt piteter@hl Y 8o utard4, e akisdan naive B cell,
m%%g%#egeélgg:g%&% OEg o lgpla%lflc h g?l&{:g c%PI%eéeq i3 ta%odea# g{: nc:]n—n?ahgnant B
cdhount of the antagoni st or antibody is adn1n|stered)

t 0 nﬁl“gtca &rﬁ&%aﬁ{ef”qﬁ:t‘}§ ccglfsultfg?:@ algtlgEr?"theIgB%é gn en EWE&M &n the

uctron I n joln mage as conpare
S‘éfdﬁfé@ta Boell fhiaiecat bert@’gci@ib\gzithﬁ@ antygpist thﬁbtnﬁ%%‘tf%n?xef“@@”yr%ﬁu surface
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These second nedi canents as set forth herein are
generally used in the sane dosages and with

adm ni stration routes as used herei nbefore or about
from1l to 99% of the heretofore-enpl oyed dosages. |If
such second nedi canents are used at all, preferably,
they are used in | ower anounts than if the first

Loddeytatreine Wegksbonrot., Peledient o .de dedbard Bypinp Is@QrbEdpadntd. p. 440,
Cﬁ{lfo‘?@ﬂhﬂ%sn? ey %ﬂeThéBréfEr?cld #08 hr[ﬂxgod%sthaelh Iaf% cfn'n{eﬁtg humanized, or

di canen SO as limnate or reduce side effects

b 0 eRpipy more preRrohHOUTD, § BT G A DTS RRIgianized A20
28858/ (HRechoRedi ), HUNKTR D26 $ee arTb R &NEREmALS, and

BaRe Tt erneiives B I BT <t er od w i b any.
ex poshertems fitnximenp I RETUBANG” Wrtih reGn e thcxmsualer engineewpid lmeric
Mge%uﬁda@%o&%mﬁ éﬁ%ﬁw qt? ectéoghggﬂcr Hz@ tﬁ’ﬁg@' %ﬂiﬂgéﬁ and HJA@&%@%@%" in US

ament ere . osure.
Prignt &t 196113 b mstydingrépaments Hercabginthdetire e ebili i bipsCD20.

adm gy ek e pWibbds 18, iRk incRNEH SREFB 2 EXRARMIDST" dofrs to 2
a still further enbodiment, the second nedicanment is

byt SPetatva % a%wtfgwgﬁﬁégmr P BT B ¥ prdtres: fow
aé, bedix ithe hiviig@lDrekpaatke, such as of steroid, the

A2l SRR PR PIEL (5, RS R sppym o

{(Fip 3aMm),agent with side effects such as predni sone,

@R%Qbaﬁx@r‘xc%?m@ﬁiIGQSJSI%EC&BA ol one, and

cl op ospham d e conbi ned adm nistrati
I3 ssqersh QYRR Tetereindts s (T8 BIRPAbs for armes SEQ D NO'6

(fig@REYr rent adm nistration), using separate
formul ation armaceutical fornulation,
CEW&]66ﬁ§@€ﬁ$§9@ﬂgﬁﬁﬁﬂ%@gP§$\on in either order,
QR 2ede uefieef ANHEINGH TSNS KIFE GavHeteeX BEY érGd(SBAQIID &Iy, Hor example,
S%Q&D?kiﬁé?%ﬁ%ﬁg .agents (rmedi canents) sinultaneously

er *

oglcal activities. The anti bod
(R RErreagomsios V VREBEKN WS Daowieraisthel elcbobifiorathiy Ne 6 ¥oalhd as D, and the

Xxﬁ Rion I7 ﬂ;cé di“ﬁ' QﬁQ @?N@%? @cﬁlexan{pﬁpﬂ;f{?h) N@11@§Fié apepus,

aperltoneal I nt rapul monar i ntranasal, and/or
| nt 1 RHeCSTRER 2 AR P AES PRt PR MIP PR TY B S sequenccs

cbmm;,&m-teﬂhlmmaﬁ dhBthose kvithdua VB QDR séduSnc):s above are generally present
[ aarter.i

iR Far Tl T PROUERD TRl R P RE o € gy o
hmﬁdmtoempxhsast Edreéﬁz&e of T@mgn 11ghU&aRlOc@;2)’a GQEB4AL(VL6]), and substantially the

hbr%onsel%suﬁﬁéfeflduef oﬂmglé{l] e néhgl% %L%tgiho%}? ﬁL é\g% \é%g, MSOO\RTO
260#CagiAIstwomay: ®bi t abl y be adni ni stered by pulse
i nf u@l‘le%mab‘f\e }Qavy r(‘!ﬁﬂﬂnaqr%gjoluﬁ& R)gi hqgﬁm(}(%flaﬁ %stﬁﬁ?ég?ﬁdxyherem the

or antagonist. "Preferably, dosi g I's given

reeiop ey B U STl 1861 Bbl&?é ﬁ%?gyatlvéﬁ%“?%? andgpopfIEEBdayence

c¥ehiRdgAvenous i nfusion(s). If multiple
ovi ded, . each

exposur es of ant | body e

be p@&weé% G@P%?w*h Ko< b DU CORPITCY s Pegiple heavy-domein Seduence of
sadmb Nos (v &d, la@@ﬂlo‘maﬂrfﬁg 318), @henaByiiaconpitng tmﬂ@hateed{ghSMm
swcé/ @fl S%&gtrlg\f\%"g ﬁﬁG ag s o@vln ‘1Snt t&bf?)nwhlc ())P%mabl g%népﬁxés%s ljnge Or TOTE

aminkad sbstittion) at pw‘cg@est 56aH}@I$Fé/|Dr @ﬁ:b odi, Pek, N10Ps, or N100Y, and/or
SEHRR wﬁee@n@&@hegw&ﬂqamn@&% B bV LAVE Q&&@Jbﬁmﬁmn(s) at positions 32

subcutaneous admi nistratio I'n nmbodi ment ,

apdies 99 f)gzlﬁﬁgn@qd{yég%ﬁﬁ g t%mlﬁlesltgétr@azaags P@fegqbwhe antibody is an intact
i ntravenous i nfusion rathers¢ghan an intravenous push

or bolus. For exanple, a steroid such as prednisol one

or met hyl predni sol one (e.g., about 80-120 ng iv., nore
specifically about 100 ng iv.) is adm nistered about

30 mnutes prior to any infusion of the 01)20

anti body. The 01)20 anti body is, for exanple, infused

t hrough a dedicated Iine. For the initial dose

of a nmulti-dose exposure to CD20 anti body, or for the




A di scussion of methods of producing, nodifying, and
formul ati ng such antibodies follows. I11.Production of
Ant i bodi es The nmet hods and articles of

manuf acture of the present invention use, or

i ncorporate, an antibody that binds to a B-cel

surface marker, especially one that binds to CD20.

armbmyrcdxhlﬁrging the et RS arhis a0 QIcAkioNGEGHENOAR bit FD0LHd 8avy-chain

D R L e N0 s ot 51 0 T en T st B G2 v

@b@ﬂm@Wg a soluble formof CD20 or a portlon thereof
cont t V.
o SpoLaR hepsio Gnet Lot LR ALY, O
sur f 8§ éntk?acw Wiy durthet gendseat 1east O 2inp efe%sub@rwtwn in the Fe region

ﬁ:ri&lb:b% m%}tmtgsb&ras BRI IR, Cglfth%% ReEEinfiQE are at positions 298,
odies wl | parent to those

I n n
F@‘fﬂ Pfei% ﬂg’ﬁéz%sﬁ E3334, and K3A4“‘dé§6% Pyt priog Sf hegtischaia rgsistues.
&emsnvsammﬁNeaTqumesim@ﬁathe productlon of the
L i G R s SN ST
F@ntirdod p@sruaarhelf pfeeifoemmbly arsabsgiigtion an hamy-stadngrofijon 434, such as
NABhE iRl ﬁso%%%?f@@%@ §5%: C-ples@Qr 1 Ntraperitoneal (i.p.)
e

i'njections of the relévant antigen and an adjuvant. It
may ¥ et artibpdesajiydiat comprs af leaswa Aming ptid yriitgtion i the Fo
re @60t iR RACDC SothviTITUS Q‘%‘ﬁﬂl& cdlﬁbl 1EIH§ at ARG s @3 tith@nREposition 326,

BB T S 0P SBEFIG. Gr-VaG) BBSHct st n
i nhiSoint prefertsd ughasizddi2t 1 RetanB A@lthoed coftpfidivahd xanﬁlge Ia@efﬁttmam of
SPI(?fD 1§ @':]PA e Va leeﬂ nﬁda%glg Q%IJQ ﬁylLIB%SmgiC&x tm}sc wruf3 1 0r vahout

(conj ugation throu el neresl
suRgHeRs X3 é%gilqm(lﬁpmﬂﬂ(),tahﬁ daglrohysinge vareléle dieprg Ylgmain with

ahﬂﬂaﬁktnaﬁ @t@mg%@fwm Gﬂ ﬁs@%&?&ﬁ@o@l@m o0 ﬁmo@’f and $100aR; and a
C=NR, where nd It' are different al rougﬁ
Vaﬂ?h%ﬂh%doalﬁlé %%ﬁ-w%al W 2%@ 3ner e orwl e
con ngaﬁ @6 yari@ble HQYY dotaing SHDY1 0ROBYMN{dBGific®asd. pﬂteﬂ-t@@solﬂircl of

au?bod% st andt ha%.o %13%0%%}\%‘311 %gggs%foh%@ggﬁ xflglt eLﬁg.b Ist s or
co mﬁﬂl ewemadq Olﬁ mm\raaml picfgred trtrdintehie o&ibd iutdntien, the variable region of

vahidt A8 bR, \YIG Ay ﬁgk Ik Q}hﬁi ?%5 ?eguef% gf 1B @%Jg]igt PhE gcrshilags of amino

ani mal s are boost he o

o Tt ies hepirdetem bokplagdee Presspburie sld@@iﬁﬁb fhe2H7 variants
wiBBjvd iRREmdhSHMRe b BNneews i nj ection at multiple sites.
Seven to 14 days later the animals are bled and the
serumis assayed for antibody titer. Animals are
boosted until thExduglay HbahRalEl7 Bft&aﬁ;ﬁ‘ﬂbﬁ‘ﬂﬁs t he

d v th +he. - cani-uaato—of he_cn

ani ppt—t-s-boested—wth—thereon at-e—of-the-—sane
ant | gn, vy SBHP LdEPbERa, B eiteRer ent proteln and/ or
t hr n E GSI _ir_plq_lng e ongonf _{‘nnjl ||gnf es

al s an be nmade iln reconbinant cell culture as

Clerenc . ~ .
pro usreﬁsf~AFso; agg at--pg-agepts—sueh—as—al-un
H bas 1 Fa oanhan Zyl’;\‘_‘3% 4Ar cnoaneao
are T T T \JrJ\.I T A>3
TEPR i os | i i
~J T
| 1
]

(i

ot F—an = Mengel-enral—an g
ar #i.‘:;t (;ib Smﬁf f- 1 z];:u‘pu AV W S oriot- et 1 !
ho é:gng jgéJAJN-I gz\b i h-e [ aYall \Ii Jla!

ant [ Bodi o> ¥n AHPAAIMAAL 24
andl G bi ReeA: R OUHMATIa $9% 4 SR0 & EATHA, K4 Ay BESGDEMASSL
var(l¥nt s [Py NAGARNMI A S0Py 1539 K324 K33HA. { he
monbt¥l_onaboEn it PAY32Is $OBA 1829540 KB 269 EPraKB el ng
present in mnor anpunts. I us, the nodifier

“monocl onal " i ndi cates the“Character of the anti body
as not being a m xture of discrete or polyclonal
anti bodi es. For exanpl e, the nonocl ona

anti bodi es may be nmade using the hybridonma nethod
first described by Kohler et al., Nature, 256:495
(1975), or nmay be nade by reconbi nant DNA net hods
(U.S. Patent No. 4,816, 567). In the hybridoma



The binding affinity of the nonocl onal antibody can,
for exanple, be determ ned by the Scatchard anal ysis
of Munson et at, Anal. Biochenz., 107:220 (1980).
After hybridoma cells are identified that produce
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4,816,567; Mrrison, at at, Proc. Nail Acad. Sci. USA,
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substituted for the constant domai ns of an anti body,

or they are substituted for the variable domai ns of
one antigen-conbining site of an antibody to create a



(i v)Human anti bodi es As an alternative to

humani zati on, human anti bodi es can be generated. For
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Traditionally, these fragnents were derived via
proteol ytic digestion of intact antibodies (see, e.qg.,
Morinmoto ci al., Journal of Biochem cal and

Bi ophysi cal Methods 24:107-117(1992) and Brennan et
at, Science, 229:81 (1985)),, However, these fragnents
can now be produced directly by reconbi nant host
cells. For exanple, the antibody fragnments can be
isolated fromthe anti body phage |ibraries discussed
above. Alternatively, FabLSH fragnents can be directly
recovered fromE. coli and chemcally coupled to form
F(abl)2 fragnments (Carter et at, Bi o/ Technol ogy

10: 163- 167 (1992)). According to another approach,




Bi specific anti bodi es include cross-Iinked or

"het eroconj ugate" anti bodi es. For exanple, one of the
anti bodies in the hetcroconjugate can be coupled to
avidin, the other to biotin. Such antibodi es have, for
exanpl e, been proposed to target immune systemcells
to unwanted cells (US Patent No. 4,676,980), and for
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be prepared. Tutt et al., 1777772147701. 147: 60
(1991). 1V. Conjugates and her Modi fications of the
Ant i body Modi fications of the antibody are

contenpl ated herein. Thus, in one enbodi nent, the
anti body may be conjugated to another nol ecule, for
exanple, to increase half-life or stability or

ot herw se inprove the pham acol cinetics of the

anti body. For exanple, the antibody nay be linked to



Resi due Exenpl ary Substitutions Preferred
Substitutions Ala (A) Val; Leu; Ile - Val Arg (R Lys;
@n; Asn Lys Asn (N) dn; I-Es; Asp, Lys; kg Gn Asp
(D G@u; Asn Qu Cys (C) Ser; A a

that binds an IgG antibody (a gamma receptor) and inclndes receptors of the FenyR], PeyRT, and
FeyRIM subclasses, including allelic variants and alternatively spliced forms of these receplors.
ForRI1 receptors include FeyRIA (an "activating receptor) and FeyRIIB (an "inhibiting receptor"),
which have similar amino acid sequences that differ primarily in the cytoplasmic domains thereof.
Activating receptor FeyRITA contains an immunoreceptor tyrosine-based activation motif (ITAM) in
its cytoplasmic domain, Inhibiting receptor FeyRIIB contains an immunoreceptor tyrosine-based
mhibition motif (ITIM) in its cytoplasmic domain, (see Daéron, Amm. Rev. Inununol. 15:203-234
(1997)). FcRs are reviewed in Ravetch and Kinet, Anaw. Rev. Immunol 9:457-492 (1991); Capel ex
ol., Immunomethods 4:25-34 (1994); and de Haas et al, J. Lab., Clin. Med. 126:330-341 (1995).
Other FcRs, including those to be identified in the future, are encompassed by the term "FoR” herein.
The term also includes the neonatal receptor, FcRn, which is responsible for the transfer of maternal
Ig(rs to the fetus (Guyer ef al,, J. Immunol. 117:587 (1976) and Kim et al., J. Fnmunol. 24:249
(1994)).

“Complement-dependent cytotoxicity” or “CDC” refers to the ability of a molecule to lyse a
target in the presence of complement. The complement activation pathway is initiated by the binding
of the first component of the complement system (C1q) to a molecule (e.g. an antibody) complexed
with a cognate antigen. To assess complement activation, a CDC assay, e.g. as described in Gazzano-
Sentore ef al., J. Immunol. Methods 202:163 (1996), may be performed.

“Growth-inhibitory” antibodies are those that prevent or reduce proliferation of a cell
expressing an antigen to which the antibody binds. For example, the antibody may prevent or reduce
proliferation of B cells in vitro and/or in vive.

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

"Native antibodies" are usually heterotetrameric glycoproteins of about 150,000 daltons,
composed of two identical light (1) chains and two identical heavy (H) chains. Each light chain is
linked to a heavy chain by one covalent disulfide bond, while the number of disulfide linkages varies
among the heavy chains of different immunoglobulin isotypes. Each heavy and tght chain also has
regularly spaced intrachain disulfide bridges. Each heavy chain has at one end a variable domain (Vi)
followed by a number of constant domains. Each light chain has a variable domain at one end (V L)
and a constant domain at its other end; the constant domain of the light chain is aligned with the first
constant domain of the heavy chain, and the }ight chain variable domain is aligned with the variable
domain of the heavy chain, Particular amino acid residues are believed to form an interface between

the light chain and heavy chain variable domains.
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Ser Gn (Q Asn; GQu Asn Qu (E) Asp; Gn Asp Ay (Q
Ala Ala H's (H Asn; Gn; Lys; kg Arg Be (I) Leu; Val;
Met; Ala; Phe; Norleucine Leu Leu (L) Norleucine; Ile;
Val ; Met; Ala; Phe

The term "variable" refers to the fact that certain portions of the variable domains differ
extensively in sequence among antibodies and are used in the binding and specificity of each
particular antibody for its particular antigen. However, the variability is not evenly distributed
throughout the variable domains of antibodies. It is concentrated in three segments called
hypervariable regions both in the light chain and the heavy chain variable domains. The more highly
conserved portions of variable domains are called the framework regions (FRs), The variable
domains of native heavy and light chains each comprise four FRs, largely adopting a f3-sheet
configuration, connected by three hypervariable regions, which form loops connecting, and in some
cases forming part of, the B-sheet structure. The hypervariable regions in each chain are held together
in close proximity by the FRs and, with the hypervariabie regions from the other chain, contribuie to
the formation of the antigen-binding site of antibodies (see Kabat et al., Sequences of Profeins of
Tmmunological Interest, 5th Ed. Public Health Service, Nationai Institutes of Health, Bethesda, MD.
(1991)). The constant domains are not involved directly in binding an antibody to an antigen, but
exhibit various effector functions, such as participation of the antibody in ADCC.

Papain digestion of antibodies produces two identical antigen-binding fragments, called "Fab"
fragments, each with a single antigen-binding site, and a residual "Fe" fragment, whose name reflects
its ability to crystallize readily. Pepsin treatment yields an F(ab'), fragment that has two antigen-
binding sites and is still capable of cross-linking antigen.

"Fy" is the minimum antibody fragment that contains a complete antigen-recognition and
antigen-binding site. This region consists of a dimer of one heavy chain and one light chain variable
domain in tight, non-covalent association. It is in this configuration that the three hypervariabic
regions of each variable domain interact to define an antigen-binding sile on the surface of the V-V,
dimer. Collectively, the six hypervariable regions confer antigen-binding specificity to the antibody.
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.

The I'ab fragment also contains the constant domain of the light chain and the first constant
domain (CH1) of the heavy chain, Fab’ fragments differ from Fab fragments by the addition of a few
residucs at the carboxy terminus of the heavy chain CH1 domain including one or more cysteines
from the antibody hinge region. Fab-SH is the designation herein for Fab' in which the oysteine
residue(s) of the constant domains bear at least one free thiol group. F(ab"), antibody fragments
originally were produced as pairs of Fab' fragments that have hinge cysteines between them. Other
chemical couplings of antibody fragments are also known.

The "tight chains" of antibodies (immunoglobulins) from any vertebrate species can be
assigned to ane of two clearly distinct types, called kappa (k) and lambda (M), based on the amino acid
sequences of their constant domains.
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Ile Lys (K) kg; Gn; Asn kg Met (M Leu; Phe; Ile Leu
Phe (F) Trp; Leu; Val; Ile; Ala; Tyr Tyr Pro (P) Al a
Ala Ser (S) Tin Thr Thr (T) Val; Ser Ser

Depending on the amino acid sequence of the constant domain of their heavy chains,
antibodies can be assigned to different classes. There are five major classes of infact antibodies: IgA,
1gD, IgE, 1gG, and IgM, and several of these may be further divided into subclasses (isotypes), e.g.,
IgG1, 1gG2, 1gG3, 1gG4, TgA, and IgA2. The heavy chain constant domains that correspond to the
different classes of antibodies are called @, 8, ¢, %, and p, respectively, The subunit structures and
three-dimensional configurations of different classes of immunoglobulins are well known.

"Single-chain Fv" or "scFv" antibody fragments comprise the Vy and V, domains of antibody,
wherein these domains are present in a single polypeptide chain, Preferably, the Fv polypeptide
further comprises a polypeptide tinker between the Vi and Vi, domains that enables the scFv to form
the desired structure for antigen binding. For a review of scFv see Plickihun in The Pharmacology of
Monoclonal Antibodies, vol. 113, Rosenburg and Moore eds,, Springer-Verlag, New York, pp. 269-
315 (1994).

The term "diabodies" refers to small antibody fragments with two antigen-binding sites,
which fragments comprise a heavy-chain variable domain (Vy) connected to a light-chain variable
domain (V) in the same polypeptide chain (Vi - V1), By using a linker that is too short 1o allow
pairing between the two domains on the same chain, the domains are forced to pair with the
complementary domains of ancther chain and create two antigen-binding sites. Diabodies are
described more fully in, for example, EP 404,097; WO 93/11161; and Hollinger er o, Proe. Natl,
Acad. Sci. USA, 90:6444.6443 (1993),

The term "monoclonal antibody" as used herein refers to an antibody obtained from a
population of substantially homogeneous antibodies, i.e., the individual antibodies comprising the
population are identical and/or bind the same epitope, except for possible variants that may arise
during production: of the monoclonal antibody, such variants generally being present in minor
amounts. In contrast to polyclonal antibody preparations that typically include different antibodies
directed against different determinants (epitopes), each monoclonal antibody is directed against a
single determinant on the antigen. In addition to their specificity, the monoclonal antibodies are
advantageous in that they are uncontaminated by other immunoglobulins. The modifier "monoclonal”
indicates the character of the antibody as being obtained from a substantially homogeneous population
of antibodies, and is not to be construed as requiring production of the antibody by any particular
method. For example, the monoclonal antibodies to be used in accordance with the present invention
may be made by the hybridoma method first described by Kohler ef al., Nature, 256:495 (1975), or
may be made by recombinant DNA methods {see, e.g., U.8. Patent No. 4,816,567). The "monoclonal
antibodies" may also be isolated from phage aniibody libraries using the techniques described in
Clackson ef al., Nature, 352:624-628 (1991) and Marks et al., J. Mol, Biol., 222:581-597 (1991}, for

example.
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Tip (W Tyr; Phe Tyr Tyr (Y) Trp; Phe; Thr; Ser Phe
Val (V) Ile; Leu; Met; Phe; Al a; Norleucinc Leu
Substantial nodifications in the biological properties
of the anti body are acconplished by sel ecting
substitutions that differ significantly in their
effect on maintaining (a) the structure of the
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P PLESi-8 (1) hydrophobic: Norleucine, Mt, Ala,
z{!/ﬁqll8 tigtﬂlﬁle (2) neutral hydrophilic: Cys, Ser

Thr
Asn, P@qqmze(dgforra@cqf aprehumag fe.2. @ngine) antibodies are chimeric antibodies that
contain minimai sequence derived from non-human immunoglobulin, For the most part, humanized

antibodies are human immunoglobulins (recipient antibody) in which residues from a hypervariable
region of the recipient are replaced by residues from a hypervaziable region of a non-human species
(donor antibody) such as mouse, rat, rabbit or nonhuman primate having the desired specificity,
affinity, and capacity. In some instances, framework region (FR) residues of the human
immunoglobulin are replaced by corresponding non-human residues. Furthermore, humanized
antibodies may comprise residues that are not found in the recipient antibody or in the donor antibody.
These modifications are made to further refine antibody performance. In general, the humanized
antibody will comprise substantially all of at feast one, and typically two, variable domains, in which
all or substantially all of the hypervariabie loops correspond to those of a non-human imnunoglobulin
and all or substantially all of the FRs are those of a human immunoglobulin sequence, except for FR
substitution(s) as noted above. The humanized antibody optionally also will comprise at least a
portion of an immunoglobulin constant region, typically that of a human immunoglobulin. For further
details, see Jones ef al, Nature 321:522-525 (1986); Riechmann et al., Nature 332:323-329 (1988),
and Presta, Curr. Op. Struct. Biol. 2:593-596 (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 (L1}, 50-56
(1.2) and 89-97 (L3) in the light chain variable domain and 31-35 (H1), 50-65 (H2) and 95-102 (H3)
in the heavy chain variable domain; Kabat ef al., Sequences of Proteins of Immunological Interest, 5th
Ed. Public Health Service, National Institutes of Health, Bethesda, MD. (1991)) and/or those residues
from a “hypervariable loop” (e.g. residues 26-32 (L1), 50-52 (L2) and 91-96 (L.3) in the light chain
variable domain and 26-32 (H1), 53-55 (H2) and 96-101 (H3) in the heavy chain variable domain;
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(4) basic: H's, Lys, kg; (5) residues that influence
chain orientation: Ay, Pro; (6) aromatic: Trp, Tyr,
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In this aspect, the package insert is on or associated
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G Olszxti’&dy exposure” refers o contact with or exposure to the antibody herein in one or mose
doses administered over a period of time of about 1 day to about 5 weeks. The doses may be given at
one time or at a fixed or at irregular time intervals over this period of exposure, such as, for example,
one dose weekly for four weeks or two doses separated by a time interval of about 13-17 days. Initial
and later antibody exposures are separated in time from each other as described in detail herein.

An exposure not being administered or provided until a certain time "from the initial
exposure” or from any prior exposure means that the time for the second or later exposure is measured
from the time any of the doses from the prior exposure were administered, if more than one dose was
administered in that exposure. For example, when two doses are administered in an initial exposure,
the second exposure is not given until at least about 16-54 weeks as measured from the time the first
or the second dose was administered within that prior exposure. Similarly, when three doses are
administered, the second exposure may be measured from the time of the first, second, or third dose
within the prior exposure. Preferably, "from the initial exposure” or from any prier disclosure is
measured from the time of the first dose.

The term "immunosuppressive agent” as used herein for adjunct therapy refers to substances
that act to suppress or mask the immiune system of the mammal being treated herein. This would
include substances that suppress cytokine production, down-regulate or suppress self-antigen
expression, or mask the MHC antigens. Examples of such agents include 2-amino-6-aryl-5-
substituted pyrimidines (see U.S. Pat. No. 4,665,077); non-stcroidal anti-inflammatory drugs
(NSAIDs); ganciclovir, tacrolimus, glucocorticoids such as cortisol or aldosterone, anti-inflarmmatory
agents such as a cyclooxygenase inhibitor, a 5-lipoxygenase inhibitor, or a leukotriene receptor

antagonis$; purine antagonists such as azathioprine or mycophenolate mofetil (MMEF); alkylating
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MHC antigens, as described in U.S. Pat. No. 4,120,649); anti-idiotypic antibodies for MHC antigens
and MHC fragments; cyclosporin A; steroids such as corticosteroids or glucocorticosteroids or
glucocorticoid analogs, e.g., prednisone, methylprednisolone, including SOLU-MEDROL®
methylprednisolone sodium succinate, and dexamethasone; dihydrofolate reductase inhibitors such as
methotrexate (oral or subcutaneous); anti-malarial agents such as chloroquine and
hydroxychloroguine; sulfasalazine; leflunomide; cytokine anfagonists such as cytokine antibodies or
cytokine receptor antibodies including anti-interferon-alpha, <beta, or ~gamma antibedies, anti-tumor
necrosis factor (TINF)-alpha antibodies (infliximab (REMICADE®) or adalimumab), anti-TNF-alpha
Tmmunoadhesin (etanercept), anti-TNF-beta antibodies, anti-interleukin-2 (IL-2) antibodies and anfi-
IL-2 receptor antibodies, and anti-interleukin-6 (IL-6) receptor antibodies and antagonists; anti-LFA-1
antibodies, ncluding anti-CD11a and anti-CD18 antibodies; anti-L3T4 antibodies; heferalogous anti-
lymphocyte globuling pan-T antibodies, preferably anti-CD3 or anti-CD4/CD4a antibodies : soluble
peptide containing a LFA-3 binding domain (WO 90/08187 published 7/26/90); streptokinase;
transforming growth factor-beta (TGF-beta); streptodomase; RNA or DNA from the host; FK506; RS-
61443, , chlorambucil; degxyspergualin; rapamycin; T-cell receptor (Cohen et al., U.S. Pat. No,
5,114,721); T-cell receptor fragments (Offner ef al., Science, 251: 430-432 (1991); WO 90/11294;
laneway, Nature, 341 482 (1989); and WO 91/01133); BAFF antagenists such as BAFF antibodies
and BR3 antibodies and zTNF4 antagonists (for review, see Mackay and Mackay, Trends Immunol.,
23:113-5 (2002)); biologic agents that interfere with T cell helper signals, such as anti-CD40 receptor
or anti-CD40 ligand (CD154), including blocking antibodies to CD40-CD40 ligand (e.g., Durie ef al.,
Science, 261: 1328-30 (1993); Mohan ef al,, J. Immunol., 154: 1470-80 (1995)) and CTL.A4-Ig (Finck
et al., Science, 265: 1225-7 (1994)); and T-cell receptor antibodies (EP 340,109} such as T10B9.
Some immunosuppressive agents herein are also DMARDs, such as methotrexate. Examples of
preferred immunosuppressive agents herein include cyclophosphamide, chlorambucil, azathioprine,
leftunomide, MMF, or methotrexate.

The term "cytokine" is a generic term for proteins released by one cell population that act on
another cell as intercellular mediators. Examples of such cytokines are lymphokines, monokines;
interleukins (ILs) such as IL-1, I-1ey, 1L-2, 1L-3, IL-4, IL-5, IL-6, IL-7, IL-8, IL-9, IL-11, 1L.-12, T~
15, including PROLEUKIN® rIL-2; a tumor necrosis factor such as TNF-or or TNF-3; 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 equivaients of
the native-sequence cytokines, including synthetically produced small-molecule entities and
pharmaceutically acceptable derivatives and salts thereof. A "cytokine antagonist” is a molecule that
inhibits or antagonizes such cytokines by any mechanism, including, for example, antibodies to the

cytokine, antibodies to the cytokine receptor, and immunoadhesins.
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The term "hormone™ refers to polypeptide hormones, which are generally secreted by
glandular organs with ducts. Included among the hormones are, for example, growth hormone such as
human growth hormone, N-methionyl human growth hormone, and bovine growth hormone;
parathyroid hormone; thyroxine; insulin; proinsulin; relaxin; estradiol; hormone-replacement therapy;
androgens such as calusterone, dromostanolone propionate, epitiostano}, mepitiostane, or testolactone;
prorelaxin; glycoprotein hormones such as follicle stimulating hormone (FSH), thyroid stimulating
hormone (TSH), and luteinizing hormone (LH); prolactin, placental lactogen, mouse gonadotropin-
associated peptide, gonadotropin-releasing hormone; inhibin; activin, mmullerian-inhibiting substance;
and thrombopoietin. As used herein, the term hormone includes proteins from natural sources or from
tecombinant cell culture and biologicaily active equivalents of the native-sequence hormone,
including synthetically produced small-molecule entities and pharmaceutically acceptable derivatives
and salts thereof.

The term "growth factor" refers to proteins that promote growth, and include, for example,
hepatic growth factor; fibroblast growth factor; vascular endothelial growth factor; nerve growth
factors such as NGF-B; platelet-derived growth factor; transforming growth factors (TGFs) such as
TGF-o and TGE-B; insulin-like growth factor-I and -II; erythropoietin (EPO); osteoinductive factors;
interferons such as interferon-c, -8, and «y, and colony stimulating factors {CSFs) such as
macrophage-CST (M-CSF); granulocyte-macrophage-CSF (GM-CSF); and granulocyte-CSF (G-
CSF). Asused herein, the term growth factor includes proteins from natural sources or from
recombinant cell culture and biologically active equivalents of the native-sequence growth factor,
including synthetically produced small-molecule entities and pharmaceuticaily acceptable derivatives
and salts thereof,

The term "integrin" refers to a receptor protein that allows cells both to bind to and to respond
to the extracellular matrix and is involved in a variety of cellular functions such as wound healing, cell
differentiation, homing of tumor cells and apoptosis. They are part of a large family of cell adhesion
receptors that are involved in cell-exiracellular matrix and cell-cell interactions. Functional integring
consist of two transmembrane glycoprotein subunits, called alpha and beta, that are non-covalenily
bound. The alpha subunits all share some homelogy 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, including synthetically produced smell-molecule entities and pharmaceutically
acceptable derivatives and salts thereof.

For the purposes herein, “tamor necrosis factor alpha (TNF-alpha)” refers to a human TNE-
alpha molecule comprising the amino acid sequence as described in Pennica ef al., Nature, 312:721
(1984) or Aggarwal et al., JBC, 260:2345 (1985).A “TNF-alpha inhibitor” herein is an agent that
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inhibits, to some extent, a biological function of TNF-alpha, generally through binding to TNF-alpha
and neutralizing its activity, Examples of TNF inhibitors specifically contemplated herein are
etanercept (ENBREL®), infliximab (REMICADE®), and adalimumab (HUMIRA™),

Examples of “disease-modifying anti-theumatic drugs” or “DMARDs” include
hydroxycloroquine, sulfasalazine, methotrexate, leflunomide, etanercept, infliximab (plus oral and
subcutaneous methotrexate), azathioprine, D-penicitlamine, gold salts (oral), gold salts
(intramuscular), minocycline, cyclosporine including cyclosporine A and topical cyclosporine,
staphylococcal protein A (Goodyear and Silverman, J. Exp. Med., 197, (9), p1125-39 (2003)),
inciuding salts and derivatives thereof, efc. A preferred DMARD herein is methotrexate.

Examples of “non-steroidal anti-inflammatory drgs” or “NSAIDs” include aspirin,
acetylsalicylic acid, ibuprofen, flurbiprofen, naproxen, indomethacin, sulindac, tolmetin,
phenylbutazone, diclofenac, ketoprofen, benorylate, mefenamic acid, methotrexate, fenbufen,
azapropazeone; COX-2 inhibitors such as cefecoxib (CELEBREX®; 4-(5-(4-methylphenyl)-3-
(trifluoromethyl)-1H-pyrazol-1-y1} benzenesulfonamide, valdecoxib (BEXTRA®), meloxicam
(MOBIC®), GR 253035 (Glaxo Welicome); and MK966 (Merck Sharp & Dohme), including salts
and derivatives thereof, efc. Preferably, they are aspirin, naproxen, ibuprofen, indomethacin, or
folmetin,

Examples of "integrin antagonists or antibodies" herein include an LFA-1 antibody, such as
efalizumab (RAPTIVA®) commercially available from Genentech, or an alpha 4 integrin antibody
such as natatizumab (ANTEGREN®) available from Biogen, or diazacyclic phenylalanine derivatives
(WO 2003/89410), phenylalanine derivatives (WO 2003/70709, WO 2002/28830, WO 2002/16329
and WO 2003/53926), phenylpropionic acid derivatives (WO 2003/10135), enamine derivatives (WO
2001/79173), propanoic acid derivatives (WO 2000/37444), alkanoic acid derivatives (WO
2000/32575), substituted phenyl derivatives (US Pat. Nos. 6,677,339 and 6,348,463), aromatic amine
denivatives (US Pat. No. 6,369,229), ADAM disintegrin domain polypeptides (US2002/0042368),
antibodies to alphavbetal integrin (EP 633945), aza-bridged bicyclic amino acid derivatives (WO
2002/02556), erc.

“Corticosteroid” refers to any one of several synthetic or naturally occurring substances with
the general chemical 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 sodium succinate),
dexamethasone or dexamethasone triameinolone, hydrocortisone, and betamethasone. The preferred
corticosteroids herein are prednisone, methylprednisolone, hydrocortisone, or dexamethasone.

The terms “BAFF,” “BAFF polypeptide,” "TALL-1" or “TALL-1 polypeptide,” and “BLyS”

when used herein ¢ncompass “native-sequence BAFF polypeptides” and “BAFF variants”. “BAFF”
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is a designation given to those polypeptides that have any one of the amino acid sequences shown

below:

Human BAFF sequence (SEQ ID NO:16):
1 MDDSTEREQSRLTSCLKKREEMKLKECVSILPRKESPSVRSSKDGKLLAATLLLALLSCC
61
LTVVSFYQVAALQGDLASLRAELQGHHAEKL.PAGAGAPKAGLEEAPAVTAGLKIFEPPAP
121 GEGNSSQNSRNKRAVQGPEETVTQDCLQLIADSETPTIQRKGSYTFVPWLLSFKRGSALEE

181 KENKILVEKETGYFFIYGQVLYTDK T YAMGHLIQRKK VHVFGDELSLVTLFRCIQNMPETL
241 PNNSCYSAGIAK LEEGDELQLAIPRENAQISLDGDVTFFGALKLL

Mouse BAFF sequence (SEQ ID NO:17):

i MDESAKTLPPPCLCFCSEKGEDMKVGYDPITPQREEGAWFGICRDGRLLAATLLTALLSS
61
SFTAMSLYQLAALQADLMNLRMELQSYRGSATPAAAGAPELTAGVELLTPAAPRPHNSSR
121 GHRNRRAFQGPEETEQDVDLSAPPAPCLPGCRHESQHDDNGMNLRNIIQDCLQLIADSDTP
181 TIRKGTYTFVPWLLSFKRGNALEEKENKIVVRQTGYFFIYSQVLYTDPIFAMGHVIQRKK
241 VHVFGDELSLVTLFRCIQNMPKTLPNNSCYSAGIARLEEGDEIQLAIPRENAQISRNGDD
301 TFFGALKLL

and homologs and fragments and variants thereof, which have the biological activity of the native
BAFF. A biological activity of BAFF can be selected from the group consisting of promoting B-cell
survival, promoting B-cell maturation and binding to BR3. Variants of BAFF will preferably have at
least 80% or any successive integer up to 100% including, more preferably, at least 90%, and even
more preferably, at least 95% amino acid sequence identity with a native sequence of a BAFF
polypeptide.

A "native-sequence” BAFF polypeptide comprises a polypeptide having the same amino acid
sequence as the corresponding BAFF polypeptide derived from nature. For example, BAFF exists in
a soluble form following cleavage from the cell surface by furin-type proteases. Such native-sequence
BAFT polypeptides can be isolated from nature or can be produced by recombinant and/or synthetic
means.

The term "native-sequence BAYF polypeptide" or “native BAFPF” specifically encompasses
naturally occurring truncated or secreted forms (e.g., an extracellular domain scquence), naturally
oceurring variant forms (e.g., alternatively spliced forms), and naturally ocourring allelic variants of
the polypeptide. The term “BAFF” includes those polypeptides described in Shu et al., J. Leukocyte
Biol., 65:680 (1999); GenBank Accession No. AF136293; WO 1998/18921 published May 7, 1998;
EP 869,180 published October 7, 1998; WO 1998/27114 published June 25, 1998; WO 1999/12964
published March 18, 1999; WO 1999/33980 published July 8, 1999; Moore et al,, Science, 285:260-
263 (1999); Schneider et al., J. Exp. Med., 189:1747-1756 (1999) and Mukhopadhyay ef al., J. Biol.
Chem., 274:15978-15981 (1999,
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partially or fully block BR3 interaction with BAFF polypeptide, and (2) partially or fully blocks,
inhibits, or neutralizes native-sequence BAFF activity. In one preferred embodiment the BAF¥
receplor to be blocked is the BR3 receptor. Native BAFF activity promotes, among other things, B-
cell survival and/or Bcell maturation. In one embodiment, the inhibition, blockage or neutralization
of BAFF activity results in a reduction in the number of B cells. A BAFF antagonist according to this
invention will partialty or fully block, inhibit, or neutralize one or more biological activities of a
BAFE polypeptide, in vitro andfor in vivo. In one embodiment, a biologically active BAFF potentiates
any one or a combination of the following events in vitre and/or i vivo: an increased survival of B
cells, an increased level of IgG and/or IgM, an increased numbers of plasma celis, and processing of
NF-xb2/100 to p52 NF-kb in splenic B cells (e.g., Batten et al., J. Exp. Med. 192:1453-1465 (2000);
Moore ef al., Science 285:260-263 (1999); Kayagaki et al. Immunity 17:515-524 (2002)).

As mentioned above, a BAFF antagonist can function in a direct or indirect manner to
partially or fully block, inhibit or neutralize BAFF signaling, i vitro or in vivo. For instance, the
BAFF antagonist can directly bind BAFF. For example, BAFF antibodies that bind within a region of
human BAFF comprising residues 162-275 and/or a neighboring residue of a residue selected from the
group consisting of 162, 163, 206, 211, 231, 233, 264 and 265 of human BAFF such that the antibody
sterically hinders BAFF binding to BR3 are contemplated, where such residue numbers refer to SEQ
ID NO:16. In another example, a direct binder is a polypeptide comprising any portion of a BAFF
receptor that binds BAFF such as an extracellular domain of a BAFF receptor, or fragments and
variants thereof that bind native BAFF. In another example, BAFF antagonists include the
polypeptides having a sequence of a polypeptide comprising the sequence of Formula I:

X CoKmD-Xs-L-Ky-Xg-Ko-X 1 0-K 11X 12-C-X14-X5-X 16K 37 (Formula I) (SEQ ID NO:18)

wherein X, X3, Xs, X1, Xa, Ko, 10, X11, X2, X4, X5 and X7 are any amino acid except cysteine; and
wherein X, is an amino acid selected from the group consisting of L, F, I and V; and

wherein the polypeptide does not comprise a cysteine within seven amino acid residues N-terminal to
the most N-terminal cysteine C and C-terminal to the most C-terminal cysteine C of Formula 1.

In one embodiment, a polypeptide comprising the sequence of Formula I has the two Cs
joined by disuifide bonding; XsLX7X; forming the conformation of 2 type I beta turn structure with
the center of the turn between L and X5; and has a positive value for the dihedral angle phi of X5. In
one embodiment, X, is selected from the group consisting of W, F, V, L, L Y, Mand a non-polar
amino amino acid. In another embodiment, X, is W. In another embodiment, X; is an amino acid
selected from the group consisting of M, V, L, L, Y, F, W and a non-polar amino acid. In another
embodiment, X is selected from the group consisting of V, L, P, S, I, A and R. In another

embodiment, X is selected from the group consisting of V, T, L and L. In another embodiment, Xy is
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selected from the group consisting of R, K, G, N, H and a D-amino acid. In another embodiment, X,
is selected from the group consisting of H, K, A, R and Q. In another embodiment, Xy isIor V. In
another embodiment, X5 is selected from the group consisting of P, A, D, Eand S. In another
embodiment, X515 L. In one specific embodiment, the sequence of Formula I is a sequence selected
from the group consisting of ECFDLLVRAWVPCSVLK (SEQ ID NO:19),
ECFDLLVRHWVPCGLLR (SEQ ID NO:20), ECFDLLVRRWVPCEMLG (SEQ ID NO:21),
ECFDLLVRSWVPCHMLR (SEQ ID NO:22), ECFDLLVRHWVACGLLR (SEQ 1D NO:23), and
QCFDRLNAWVPCSVLK (SEQ ID NO:24), In a preferred embodiment, the BAFF antagonist
comprises any one of the amino acid sequences selected from the group consisting of SEQ 1D NO:19,
20,21, 22, and 23.

Tn still another example, BAFF antagonisis include the polypeptides having a sequence of a
polypeptide comprising the sequence of Formuta I
X-C-X3-D-Xs-L-V-Xg-Ko-W-V-P-C- XX 5L~y 7 (Formula IT) (SEQ ID NO:25 )
wherein X, X, X, Xs, Xe, X141, X5 and X;; are any amino acid, except cysteine; and
wherein the polypeptide does not comprise a cysteine within seven amino acid residues N-terminal to
the most N-terminal cysteine C and C-terminal to the most C-terminal cysteine C of Formula IL.

In one emabodiment, a polypeptide comprising the sequence of Formula II has a disulfide bond
between the two Cs and has the conformation of X;LX.X; forming a type I beta tumn structure with the
center of the turn between L and X5 ; and has a positive value for the dihedral angle phi of X, In
another embodiment of Formula II, X; is an amino acid selected from the group consisting of M, A,
V,L,LY,F, W and a non-polar amine acid. In another embodiment of Formula I, X is selected
from the group consisting of V, L, P, 8, I, A and R. In another embodiment of Formula II, Xj is
selected from the group consisting of R, X, G, N, H and D-amino acid. In another embodiment of
Formula 11, X, is selected from the group consisting of H, K, A, R and Q.

In a further embodiment, the BAFF receptor from which the extracellular domain or BAFF-
binding fragment or BAFF-binding variant thereof is derived is TACI, BR3 or BCMA. Alternatively,
the BAFF antagonist can bind an exiracellular domain of a native-sequence BR3 at iis BAFF binding
region to partially or fully block, inhibit or neutralize BAFF binding to BR3 in vitro, in situ, or in vive.
For example, such indirect antagonist is an anti-BR3 antibody that binds in a region of BR3
comprising residues 23-38 of human BR3 as defined beiow (SEQ ID NO:26) or a neighboring region
of those residues such that binding of human BR3 to BAFF is sterically hindered.

In some embodiments, a BAFF antagonist according to this invention includes BAFF
antibodies and immumoadhesins comprising an extracellular domain of a BAYF receptor, or fragments
and variants thereof that bind native BA¥F. In a further embodiment, the BAFF receptor from which
the extracellular domain or BAFF-binding fragment or BAFF-binding variant thereof is derived is

TACI, BR3 or BCMA. In a still another embodiment, the immunoadhesin comprises an amino acid
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homologs thereof, and variants or fragments thereof that bind native BAFF:

Human BR3 sequence (SEQ ID NO:26):

I MRRGPRSLRGRDAPAPTPCVPAECFDLLVRHCVACGLLRTPRPKPAGASSPAPRTALQPQ
1218VGAGAGEAALPLPGLLFGAPALLGLALVLALVLVGLVSWRRRQRRLRGASSAEAPDGD
121 KDAPEPLDKVIILSPGISDATAPAWPPPGEDPGTTPPGHSVPVPATELGSTELVTTKTAG
181 PREQQ.

The BR3 polypeptides of the invention can be isolated from a variety of sources, such as from
homan tissue types or from another source, or prepared by recombinant and/or synthetic methods.
The term BR3 includes the BR3 polypeptides described in WO 2002/24909 and WO 2003/14294.

A "mative-sequence" BR3 polypeptide or “native BR3” comprises a polypeptide having the
same amino acid sequence as the corresponding BR3 polypeptide derived from nature. Such native-
sequence BR3 polypeptides can be isolated from nature or can be produced by recombinant and/or
synthetic means. The term "native-sequence BR3 polypeptide" specifically encompasses naturally
ocourring truncated, soluble or secreted forms (e.g., an extracellular domain sequence), naturally
occurring variant forms (e.g., alternatively spliced forms) and naturally occurring allelic variants of
the polypeptide. The BR3 polypeptides of the invention include the BR3 polypeptide comprising or
consisting of the contigucus sequence of amino acid residues 1 to 184 of a human BR3 (SEQ ID
NO:26).

A BR3 "extracellular domain® or "ECD" refers to a form of the BR3 polypeptide that is
essentially free of the transmembrane and cytoplasmic domains. ECD forms of BR3 include a
polypeptide comprising any one of the amino acid sequences selected from the group consisting of
amino acids 1-77, 2-62, 2-71, 1-61, 7-71, 23-38 and 2-63 of human BR3, The invention contenplates
BAFF antagonists that are polypeptides comprising any one of the above-mentioned ECD forms of
human BR3 and variants and fragments thereof that bind a native BAFF.

Mini-BR3 is a 26-residue core region of the BAFF-binding domain of BR3, i.e., the amino

acid sequence: TPCVPAECFD LLVRHCVACG LLRTPR (SEQ ID NO:27)
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amino aci 1es1dues are added, or deleied, at the N- and/or C temunus as well as within one or more

internal domains, of the full-length amino acid sequence. Fragments of the BR3 ECD that bind a
native sequence BAFF polypeptide are also contemplated. According to one embodiment, a BR3
variant polypeptide will have at least about 80% amino acid sequence identity, at least about 81%
amino acid sequence identity, at least about 82% amino acid sequence identity, at least about 83%
amino acid sequence identity, atleast about 84% amino acid sequence identity, atleast about 85%
amino acid sequence identity, atleastabout 86% amino acid sequence identity, at least about 87%
amino acid sequence identity, at least about 88% amino acid sequence identity, at least about 89%
amino acid sequence identity, at least about 90% amino acid sequence identily, at least about 91%
amino acid sequence identity, at least ahout 92% amino acid sequence identity, at least about 93%
amino acid sequence identity, at least about 94% amino acid sequence identity, at least about 95%
amino acid sequence identity, at least about 96% amine acid sequence identity, at least about 97%
amino acid sequence identity, at least about 98% amino acid sequence identity or at least about 99%
amino acid sequence identity with a human BR3 polypeptide or a specified fragment thereof (e.g.,
ECD). BR3 variant polypeptides do not encompass the native BR3 polypeptide sequence. According
to another embodiment, BR3 variant polypeptides are at least about 10 amino acids in length, at least
about 20 amino acids in length, at least about 30 amino acids in length, at least about 40 amino acids
m length, at least about 50 amino acids in length, at least about 60 amino acids in length, or at least
about 70 amino acids in length.

In one preferred embodiment, the BAFF antagonists herein are immumnoadhesing comprising a
portion of BR3, TACI or BCMA that binds BAYF, or variants thereof that bind BATE. In other
embodiments, the BAFF antagonist is a BAFF antibody. A "BAFF antibody” is an antibody that
binds BATF, and preferably binds BAFF within a region of human BAFF comprising residues 162-
275 of the human BAFF scquence disclosed herein under the "BAFF" definition (SEQ ID NG:16). In
another embodiment, the BAFF antagonist is BR3 antibody., A "BR3 antibody" is an antibody that
binds BR3, and is preferably one that binds BR3 within a region of human BR3 comprising residues
23-38 of the human BR3 sequence disclosed herein under the "BR3" definition (SEQ ID NO:26). In
general, the amino acid positions of human BAFF and human BR3 referred to herein are according to
the sequence numbering under human BAFF and human BR3, SEQ ID NOS: 16 and 26, respectively,
disclosed herein under the "BAFF" and “BR3” definitions.

Other examples of BAFF-binding polypeptides or BAFF antibodies can be found in, e.g., WO
2002/092620, WO 2003/014294, Gordon et al., Biochemistry 42(20):5977-5983 (2003), Kelley et al,
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Fig. 41 further illustrates the patient disposition of
the REFLEX clinical trial at 56 weeks, including
ongoi ng treatnments of subgroups of patients sel ected
fromthe treatnment and pl acebo arns of the Phase D
REFLEX clinical trial. As shown in Fig 42, at
week 56 all of the nmean change in total
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First course - Study design: Goup A rituximb 500

mg i.v. x2 plus MTX (7.5 ng escalated to 20 ng p.o.)
Group B: rituximab 1000 ng iv, x 2 plus MIX (7.5 ny
escalated to 20 ng p.o.) Goup C Placebo rituxi mb

i.v. x 2 plus MIX (7.5 ng escalated to 20 ng p.o.)
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The method contemplates administering to the subject an effective amount of the antagonist
or, for example, CD20 antibody to provide a third antagonist or antibody exposure (if antibody, more
preferably CD20 antibody) preferably of about 0.5 to 4 grams, more preferably about 1.5 to 3.5 grams,
still more preferably about 1.5 to 2.5 grams), the third exposure not being provided until from about
46 to 60 weeks (preferably about 46 to 55, more preferably about 46 to 52 weeks) from the initial
exposure. Preferably, no further antagonist or antibody exposure is provided until at least about 70-75
weeks from the initial exposure, and still more preferably no further antagonist or antibody exposure

is provided until about 74 to 80 weeks from the initial exposure.
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Patients who are deened to have had a clinical
response, but do not currently neet the criteria for
further courses of rituximab will be foll owed every 4
weeks fromweek 48 to week 56 and then every 8 weeks
and wi Il subsequently receive further courses at the
time they becone eligible based on the above criteria.
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random zed equally into three treatnent groups.
Patients will be stratified by region (US or Rest of
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IUniL or negative RE | ess than 20 RJ/nmL). The overall
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20% of the total sanple size. Recruitment will be



6. Age 18-80 years. 7. ducocorticoids at |east 10
ng/ day predn solone or equivalent is permtted if
stable for at |east four weeks prior to baseline. 8.
Use of NSAIns is permtted if stable for at |east two
weeks prior to baseline. 9. For patients of
reproductive potential (nales and fenales), use of a
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domain with alteration N100A, or D56A and N100A, or D56A, N100Y, and S100aR in SEQID NO:B
and a variable light-chain domain with alteration M32L, or $92A, or M32L and S92A in SEQID
NO:2), chimeric or humanized A20 antibody (Immunomedics), HUMAX-CD20™ human CD20
antibody (Genmab), or single-chain proteins binding to CD20 (Trubion Pharm Inc.). Still more
preferred is rituximab or a humanized 2H7.

In a further embodiment of all the methods herein, the subject has never been previously
treated with one or more drug(s), such as with an anti-TNF -alpha inhibitor, e.g., an anti-TNF-alpha or
anti-TNF-alpha receptor antibody, to treat, for example, arthritis, or with ImMnuNosuppressive agent(s)
to treat the joint damage or an underlying cause such as an autoimmune disorder, and/or has never
been previously {reated with an antagonist (for example, antibody) to a B-cell surface marker (e.g.
never been previously treated with a CD20 antibody). In one such embodiment, the subject has never

been previously treated with an anti-alpha 4 integrin antibody or co-stimulation modulator, a biologic
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adipnysiqrerhat a dose of about 10-25 mg/week. Also, ple 1ab1y, the methotrexate was administered

for at least about 12 weeks prior to the baseline, and still more preferably the methotrexate was
administered at a stable dose the last four weeks prior to the baseline. In other embodiments, the
methotrexate was administered perorally or parenterally.

In particularly preferred embodiments of the above-identified method, the joint damage is
caused by rheumatoid arthritis and the subject has exhibited an inadequate response to one or more
anti-tumor necrosis factor (TNF) inhibitors, and/or methotrexate is administered to the subject along
with the antagonist, for example, CD20 antibody, and/or the antagonist is a CD20 antibody that is
administered at a dose of about 1000 mg x 2 on days 1 and 15 intravenously at the start of the

treatment.
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antibody to TNF-alpha, DMARD, NSAID, plasmapheresis or plasma exchange, trimethoprim-
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The influence of potential inbalances in treatnent
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i nvestigated. Sensitivity analyses will be perforned

to assess the inpact of grossly inbalanced sites on
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| Nt &L SO or Sl bR ainRH fBERVnd medicament is a DMARD, which is
preferably selected from the group consisting of auranofin, chloroquine, D-penicillamine, injectable
gold, oral gold, hydroxychloroquine, sulfasalazine, myocrisin and methotrexate,

In another such embodiment, the second medicament is a NSAID, which is preferably
selected from the gronp consisting of: pentasa, mesalazine, asacol, codeine phosphate, benorylate,
fenbufen, naprosyn, diclofenac, etodolac and indomethacin, aspirin and ibuprofen.

In another such embodiment, the second medicament is a pain-control agent, which is

preferably selected from the group consisting of: paracetamol and dextropropoxyphene.
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continuity or equivocal findings of bone erosion.
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involving | ess than 25% of the articul ar surfaces.
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3 coﬂ%ostermd pré{erably it is prednisone, prednisolone, methylprednisolone, hydrocortisone, or
dexamethasone. Also, preferably, the corticosteroid is administered in lower amounts than are used if
the CD20 antibody is not administered to a subject treated with a corticosteroid. Most preferably, the
second miedicament is methotrexate.

All these second medicaments may be used in combination with each other or by themselves
with the first medicament, so that the expression "second medicament” as used herein does not mean
it is the only medicament besides the first medicament, respectively. Thus, the second medicament
need not be one medicament, but may constitute or comprise more than one such drug.

These sccond medicaments as set forth herein are generally used in the same dosages and with
administration routes as used hereinbefore or about from 1 to 99% of the heretofore-empioyed
dosages. If such second medicaments are used at all, preferably, they are used in lower amounts than
if the first medicament were not present, especially in subsequent dosings beyond the initial dosing
with the first medicament, so as to climinate or reduce side effects caused thereby.

For the re-treatment methods described herein, where a second medicament is administered in
an effective amount with an antagonist or antibody exposure, it may be administered with any
exposure, for example, only with one exposure, or with more than one exposure. In one embodiment,
the second medicament is administered with the initial exposure. In another embodiment, the second
medicament is administered with the initial and second exposures. In a stiil further embodiment, the
second medicament is administered with all exposures, It is preferred that after the initial exposure,
such as of steroid, the amount of such second medicament is reduced or eliminated so as to reduce the
exposure of the subject to an agent with side effects such as prednisone, prednisolone,

methylprednisolone, and cyclophosphamide.
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may £e 1mmum7ed IR VIIFO, %ymp ocytes then are fused with myeloma cells using a suitable fusing

agent, such as polyethylene glycol, to form a hybridoma cell (Goding, Monoclonal Antibodies:

Principles and Practice, pp.59-103 (Academic Press, 1986)).

The hybridoma cells thus prepared are seeded and grown in a suitable cuiture medium that
preferably contains one or more substances that inhibit the growth or survival of the unfused, parental
myeloma cells. For example, if the parental myeloma cells lack the enzyme hypoxanthine guanine
phosphoribosyl transferase (HGPRT or HPRT), the culture medium for the hybridomas typically will
mclude hypoxanthine, aminopterin, and thymidine (HAT mediuny), which substances prevent the
growth of HGPRT-deficient cells.

Preferred myeloma cells are those that fuse efficiently, support stable high-level production of
antibody by the selected antibody-producing cells, and are sensitive to a medium such as HAT

medium, Among these, preferred myeloma cell lines are murine myeioma lines, such as those derived
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to genes encoding the heavy and light chaing of murine antibodies). The hybridoma cells serve asa
preferred source of such DNA. Once isolated, the DNA may be placed into expression vectors, which
are then transfected into host cells such as E, coli cells, simian COS cells, Chinese Hamster Ovary
(CHO) cells, or myeloma cells that do not otherwise produce immunoglobulin protein, to obtain the
synthesis of monoclonal antibodies in the recombinant host cells. Review articles on recombinant
expression in bacteria of DNA encoding the antibody include Skerra et al., Curr. Opinion in
Immunol., 5:256-262 (1993) and Plickthun, Immunol. Revs., 130:151-188 (1992).

In a further embodiment, antibodies or antibody fragments can be isolated from antibody
phage libraries gencrated using the techniques described in McCafferty ef al., Nature, 348:552-554
(1990). Clackson et al., Nature, 352:624-628 (1991) and Marks et al., J. Mol. Biol., 222:581-597

(1991) describe the isolation of murine and human antibodies, respectively, using phage libraries.
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ett:fe Nagwe 332 323- 3827 (1998) Verhoeyen et al., Science, 239:1534-1536 (1988)), by substituting
hypervariable region sequences for the corresponding sequences of a human antibody. Accordingly,
such "humanized” antibodies are chimeric antibodies (U.S. Patent No. 4,816,567) wherein
substantially less than an intact human variable domain has been substituted by the corresponding
sequence from a non-human species. In practice, humanized antibodies are typically human
antibodies in which some hypervariable region residues and possibly some FR residues are substituted

by residues from analogous sites in rodent antibodies.

The choice of human varigble domains, both light and heavy, to be used in making the
humanized antibodies is very important to reduce antigenicity. According to the so-called "best-fit"

method, the sequence of the variable domain of a rodent antibody is screened against the entire library
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mutant mice will result in the production of human antibodies upon antigen challenge. See, e.g.,
Jakobovits et al., Proc. Natl. Acad. Sci. US4, 90:2551 (1993); Jakobovits ef al., Nature, 362:255-258
(1993); Bruggermann et al., Year in Immuno., 7:33 (1993); and US Patent Nos. 5,591,669, 5,589,369
and 5,545,807.

Alternatively, phage display technology (McCafferty ef al., Nature 348:552-553 (1990)) can
be used to produce human antibodies and antibody fragments in vitro, from immunoglobulin variable
(V) domain gene repertoires from unimmunized donors. According to this technique, antibody V
domain genes are cloned in-frame into either a major or minor coat protein gene of a filamentous

63



20% i nprovenent). At the tine of the unblinding, the
treat ment assignnment codes and the kit treatnent codes
will be requested fromthe | VRS provider.

Docunent ati on of the transfer and the data included in
the transfer will be kept on file. Table 1 Study

Treat nent Groups G oup A R tuximab: 1000 ng 1V on Days
Yaciriephdss, fagyastViS of fdk sid displayes es fuldBiOR:] aibMiyiraPayss osh tmmdface of

thepla®f pd c n

0 L S A B o
Plepsegenyncetsieriings treed exhefuncionalipucitisoslibr aiietsly 116)c£)rewg irl Sflection of
e dny E@Brﬁ@hc&"ﬂn@c‘ﬂ@ cﬂ’ﬁﬂu@fg thRe jck. an!!l@ 't&%h%%i&gs %ﬁw of the

G oup Ri t uxi mab
@%/e\émioﬁﬁ 255 ?L%l g%gg fiﬁgayf R Eetpetfﬁ‘wg 02 veyisly %flf%m’la‘@’ feﬁh%ay‘éew see,
dg.alabhsdibet L ICutrae Opetdneasiental CRIES . 5640371 €190 gl BLRral sources of V-

&Hpa’segﬁén% ¢ P&%agcffogﬁgge?dl weela&i% 26[3 Ntaﬂzge gs%t Jz? %E?{T(?&t 1) isolated a

ria herern
Corrieresi extbrdelag entivgdits\tomst shyl! préaniainonsal ibiagrof V@enes

QA6 b thSd R8s M X Q58P m T/ M’i‘e é: Qi ab ey PR m 1mmux11zed guman

%}lrl ng retreatnent, treatnent group assi gnnmen
PR e POsiRycted arﬂeﬁ“@‘?ﬂ#ﬁéie 2 alivgrs g af edEens flf@hpirné‘@éﬁ@tlgeﬂs) ¢can
mioemi eRbntMPloileth@e {a@ﬁ@u&%eéeﬁbeqlw RIMEY £ WHRGBYI 952:581-597

QLRI VP R LAl B ST e e S e

Wﬁﬁfbheral CD19 B-cell counts will be blinded to site
personnel and Genentech until the tinme of database
| ock Hugen trtieodisintes po eeragpritadioy dt vileekiva@l F oils @bd US Patents

Sashjcecda sepy,pisied in the trial. Therefore, all
subj ects who have conpleted the treatnent period and

SFU pwi or Akthodataase | ock will be assuned to be
peripherally depleted and will remain in B-cell
f ol | QWY lochniques haverprsn gfvelpred &y thigswmlsgion of wtibade Sagyrete)

SRR ElyDBes8 fE HRMABIR| RGeS ia QFoted kit i ?QUSH d lﬂﬁdc{ énﬁbodms (see, e.g.,
sse sor The Efficac r

BRI D Bt P e el g o s L e AE ACELHT (54op) and Brenman e

anfcipndvadls: SaCI08S)5 Iﬁ@veeérf th@aﬁ ygﬁ{iﬁﬁs 3anafd e bakplobudd@directly by recombinant

r n 0 the

T SART P Uk B o SR St A% b S B BB oo s

disppsged alfuye eflburativap sk’ §¥I@mmqn@| catt beadhadtlyatdovmedt ftonol gdvout

ch@rﬁcaﬁl& bddbled lof fgﬂrﬁ’ﬂ?(%‘bahaﬁﬁépﬂs Eﬁhf‘r S50% dp%e@ﬁloﬁaﬁ (}J%%ei% §¥>92))

t he sane joint assessor st'u

ASPYE F%fiﬂ%ﬂf apprqacts fifgp' éé&agme@fwm @dsoéasﬁd@@ patly fomaeroRbipant host cell

Cﬁi@lﬁﬁ:) | Rkl etolpk dued fof @e ﬁbcﬂuoﬁ’dn"b@ﬁntl ?ﬂﬁ’]&t will be appar ent [ skilled
hou

ess or desi gnee)
afa%tét Fr%t QS 3& &P 05\(*\‘&?“% 2oy O%Piﬂelé%% 2 pigElp e By fpgpspt GARY)- See
Ve 1/ bd 8y Uddhant Mdh &5 Bafoatapd BS S’ﬁ?&ﬁm’o ey 4be THa Ql_lt}bloéy fragment may
C st et or w ave
algi %%S élgc?toanlshg%asr gg %%: c?elgr%'ib cpm U§ tent gtﬁf %ffgls(’i}ﬁﬂ{l%l,c Sélﬁ linear

agtRed TReweHt m@daempnes@m@)or aiﬁm‘scnﬁp | | be
(vi)  Bispecific antibodies

Bispecific antibodies are antibodies that have binding specificities for at least two different
epitopes. Exemplary bispecific antibodies may bind to two different epitopes of the CD20 antigen.
Other such antibodies may bind CD20 and further bind a second B-cell surface marker, Alternatively,
an anti-CD20 binding arm may be combined with an arm that binds to a triggering molecule on a

leukocyte such as a T-cell receptor molecule (e.g. CD2 or CD3), or Fe receptors for IgG (FeyR), such
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Another type of variant is an amino acid substitution variant. These variants have at least one
amino acid residue in the antibody molecule replaced by different residue. The sites of greatest
interest for substitutional mutagenesis of antibodies include the hypervariable regions, but FR
alterations are also contemplated, Conservative substitutions are shown in the table below under the
heading of "preferred substitutions”. If such substitutions result in a change in biological activity,
then more substantial changes, denominated "exemplary substitutions” in the table below, or as further

described below in reference to amino acid classes, may be infroduced and the products screened.

QOriginal Exemplary Preferred
Residue Substitutions Substitutions
Ala (A) Val; Leuy; Ile Val

Arg (R) Lys; Gln; Asn Lys

Asn (N) Gln; His; Asp, Lys; Arg Gln

Asp (D) Ghu; Asn Glu

Cys (C) Ser; Ala Ser

68



A DAS 28-ESR 2.6 has been selected as a threshold for
retreatnent in this trial, Subjects with a DAS 28- ESR
2.6 during Weeks 24-40 may be eligible to receive a

second course of study drug (rituximb or placebo).
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If a chest X-ray has been perfornmed within 12 weeks
bef ore screening and showed no clinically significant
abnornmality, a chest X-ray is not required at
screening. Central |aboratory assessnents
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2@%’%@1&21 feloay Halsu Bjoect Ca.dpdr Artibodissuthsrmattiog Shroetlldlubeamine

(QENKWIHEIQ c'ﬂlgdhﬂ?c[ratg Qttagﬁeti & aneﬁlc 'ré%ko?i %k th@%@&i%f%@&f@renc': 9 {n WO

q)?’éAeCSEI for retreatnent he visit
188115 J@@“rM%féfféﬂ FrEUR P At He. |6P69%56%1F Vigiegals Mﬁbodws i ateas
oh€falLREdTettue ln&h@dh@&da@ﬁﬁr@g aftldRed Gkl Ho fdbi N @f ¥k Bdtbodyre reported in

| E
B el R T cks eneb Wl B PO gn WRLOYUG gt v
chmrerhing iatﬂibocﬁﬂ@ku@)&hdrt&dathﬁh}draitetaﬁ:ﬁdh@d to @errt agton KRG, fS@¢ also US
S L DS O PR
Pat i éhtpreferd stysesifietinn veflanPagrain ¢oppdes an Fe reglon wherein a carbohydrate
structure attached to the Fe region lacks fucose. Such variants have improved ADCC function.

Optionally, the Fc region further comprises one or more amino acid substitutions therein which further
improve ADCC, for example, substitutions at positions 298, 333, and/or 334 of the Fc region (Eu
numbering of residues). Examples of publications related to “defucosylated” or “fucose-deficient”
antibodies include: US 2003/0157108; WO 2000/61739; WO 2001/29246; US 2003/0115614; US
2002/0164328; US 2004/0093621; US 2004/0132140; US 2004/0110704; US 2004/0110282; US
2004/0109865; WO 2003/085119; WO 2003/084570; WO 2005/035586;, WO 2005/035778;
WO2005/053742; Okazaki ef al. J. Mol. Biol. 336:1239-1249 (2004); Yamane-Ohnuld ef al. Biotech.
Bioeng. 87: 614 (2004). Examples of cell lines producing defucosylated antibodies include Lec13
CHO cells deficient in protein fucosylation (Ripka et al. 4reh. Biochem. Biophys. 249:533-545
(1986); US Pat Appl No US 2003/0157108 Al, Presta, L; and WO 2004/056312 A1, Adams et al.,
especially at Example 11), and knockout cell lines, such as alpha-1,6-fucosyltransferasc gene,
FUTS,imockout CHO cells (Yamane-Ohnukd ef al. Biotech. Biceng. 87: 614 (2004)).

Nucleie acid molecules encoding amino acid sequence variants of the antibody are prepared
by a variety of methods known in the art. These metheds include, but are not limited to, isolation
from a natural source (in the case of naturally occurring amino acid sequence variants) or preparation
by oligonucleotide-mediated (or site~-directed) mutagenesis, PCR mutagenesis, and cassette

mutagenesis of an earlier prepared variant or a non-variant version of the antibody.
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HAQ FACIT-F SF-36 Vital signs (heart rate, blood
pressure, and tenperature): pre-infusion, during

i nfusion (every 15 mnutes for 1 hour, and then every

30 minutes until the end of infusion), and

post-infusion (every 30 mnutes for 1 hour

post -i nfusion) Physical exam nation, including
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m nu re-an

Hpwsop n?lﬁﬁipia?élm%@mﬁlhoéwhfém g@{iqrat@gmmﬂmmmy@veé ings¢ priipretien capability
aEaQ@Snc(ré%dd'%blﬂpl%Qenmnﬁdﬁt&ﬁce@[cﬁmg@ﬁlﬁAl@@@tSée fds ko). BRL9.B

Iegmdl?i &égo@ngpﬁé%ﬁ@e .:Ifenﬁz@@ﬁelélgggﬁ %g%/z (&‘{’H gé)moglgmeggjzbodles may

alRh &¢ prapold obingldtccobfanpdal ¢36-linfterslil 8Scrfife@in VAN et al. Cancer Research
5@9%0 15% g@éﬂ‘s};h&%}%lf mngodg%% L‘gel eggclge!ered %bl.grl 9 éu%{ 1yc; regions and may

Vst erg
thereby havc enhanced complement [ysis and ADCC capabilities. See Stevenson et al. Anti-Cancer

Drug Design 3:219-230 (1989).

WO 00/42072 (Presta, L.) describes antibodies with improved ADCC function in the presence
of human effector cells, where the antibodies comprise amino acid substitutions in the Fo region
thereof. Preferably, the antibody with improved ADCC comprises substitutions at positions 298, 333,
and/or 334 of the Fe region. Preferably the altered Fe region is & human IgG1 Fe region comprising or

consisting of substitutions at one, two or three of these positions.

Antibodies with altered Clq binding and/or CDC are described in WO 99/51642, US Patent
No. 6,194,551B1, US Patent No. 6,242,195B1, US Patent No. 6,528,624B1 and US Patent No.
6,538,124 {Idusogie ef al.). The antibodies comprise an amino acid substitution at one or more of

amino acid positions 270, 322, 326, 327, 329, 313, 333 and/or 334 of the Fec region thereof.

To increase the serum half-life of the antibody, one may incorporate a salvage receptor
binding epitope into the antibody (especially an antibody fragment) as described in US Patent
5,739,277, for example. As used herein, the term "salvage receptor binding epitope” refers to an
epitope of the Fc region of an IgG molecule (e.g., 1gG,, 1gGy, 1gGs, or IgG.) that is responsible for
increasing the in vivo serum half-life of the IgG molecule. Antibodies with substitutions in an Fe

region thereof and increased serum half-lives are also described in WQ00/42072 (Presta, 1..).

Engineered antibodies with three or more (preferably four) functional antigen binding sites are
also contemplated (US Appln No, US 2002/0004587 A1, Milier et al.).

V. Pharmaceutical Formulations

Therapeutic formulations of the antibodics used in accordance with the present invention are
prepared for storage by mixing an antibody having the desired degree of purity with optional
pharmaceutically acceptable carriers, excipients or stabilizers (Remington's Pharmaceutical Sciences
16th edition, Osol, A, Ed. (1980)), in the form of lyophilized formulations or aqueous solutions.

Acceptable carriers, excipients, or stabilizers are nontoxic to recipients at the dosages and
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Optional research bi omarker sanples (whole bl ood and
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PHYPARIdeY Pryfedns, supiars paye albyvfin gkletim, grf:mmunqgiabn!ab,)hygephjm polymers
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ddoring @nalitap heeA® eict al KNS s&?gms\ﬁﬁﬁ|§§su€msel121ann&61§jtreaﬁlos(e [R68hitol; salt-
fo%a%hg §0%hte§1r(]3;98 s:llié'p a5 S(gd‘leunp %1%'}211 compl%:kes (eg. Qn %rozem complexes); and/or non-ionic

surfactants such as TWEEN™, PLURONICS™ or polyethylene glycol (PEG).

Exemplary anti-CD20 antibody formulations are described in W(098/56418. This publication
describes a liquid multidose formulation comprising 40 mg/mL rituximab, 25 mM acetate, 150 mM
trehalose, 0.9% benzyl alcohol, 0.02% polysorbate 20 at pH 5.0 that has a minimum shelf life of two
years storage at 2-8°C. Another anti-CD20 formulation of interest comprises 10 mg/mL rituximab in
9.0 mg/mL sodium chloride, 7.35 mg/mL sodium citrate dihydrate, 0.7 mg/mL polysorbate 80, and
Sterile Water for Injection, pH 6.5.

Lyophilized formulations adapted for subcutaneous administration ave described in US Pat
No. 6,267,958 (Andya ef al.). Such lyophilized formulations may be reconstituted with a suitable
diluent to a high protein concentration and the reconstituted formulation may be administered

subcutaneousty to the mammal to be treated herein.

Crystallized forms of the antibody are also confemplated. See, for example, US
2002/0136719A1 (Shenoy et al.).

The formulation herein may also contain more than one active compound (a second
medicament as noted above) as necessary, preferably those with complementary activities that do not
adversely affect each other. The type and effective amounts of such medicaments depend, for
example, on the amount of antibody present in the formulation, and clinical parameters of the subjects.

The preferred such medicaments are noted above.

The active ingredients may also be entrapped in microcapsules prepared, for example, by
coacervation techniques or by interfacial polymerization, for example, hydroxymethyleellulose or
gelatin-microcapsules and poly-(methylmethacylate) microcapsules, respectively, in colloidal drug
delivery systems (for example, Hiposomes, albumin microspheres, microemulsions, nano-particles and
nanccapsules) or in macroemulsions. Such techniques are disclosed in Remington's Pharmaceutical
Seciences 16th edition, Osol, A. Ed. (19801
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Patient's d obal Assessnent of Disease Activity (VAS)
Patient's Assessnment of Pain WAS) HAQ FACI T-F (Week 12
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glutamic acid and vy ethyl-L-glutarnate, non-degradable ethylene-vinyl acetate, degradable lactic acid-
glycolic acid copolymers such as the LUPRON DEPOT™ (injectable microspheres composed of
lactic acid-glycolic acid copolymer and leuprolide acetate), and poly-D-(-)-3-hydroxybutyric acid.

The formulations to be used for in vive administration must be sterile. This is readily

accomplished by filtration through sterile filtration membranes.
VI.  Articles of Manufacture

In another embodiment of the invention, articles of manufacture containing materials useful
for the treatment of joint damage deseribed above are provided. The invention, in particular, provides
an article of manufacture comprising: (a) a container comprising an antagonist such as an antibody
that binds to a B-cell surface marker (e.g., a CD20 antibody) (preferably the container comprises the
antibody and a pharmaceutically acceptable carrier or diluent within the container); and (b) a package
insert with instructions for ireating joint damage in a subject, wherein the istructions indicate that the
subject is administered the antagonist or antibody (e.g., CD20 antibody) and is then subjected, at least
about one month after the administration, to a radiographic test that measures a reduction in the joini
damage as compared to baseline prior to the administration, wherein the amount of antagonist or
antibody such as CD20 antibody administered is effective in achieving a reduction in the joint
damage, indicating that the subject has been successfully treated.

In a preferred embodiment of this inventive aspect, the article of manufacture herein further
comprises a container comprising a second medicament, wherein the antagonist or antibody is a first
medicament, and which article further comprises instructions on the package insert for treating the
subject with the second medicament, in an effective amount. The second medicament may be any of
those set forth above, with an exemplary second medicament being those set forth above, including an
anitibiotic, an immunosuppressive agent, a disease-modifying anti-rheumatic drug (DMARD), a pain-
conirol agent, an integrin antagonist, a non-steroidal anti-inflammatory drug (NSAID), a cytokine
antagonist, bisphosphonate, or 2 hormone, or a combination thereof, more preferably a DMARD,
NSAID, pain-control agent, or immunosuppressive agent.  Most preferably, the second medicament is
methotrexate.

In this aspect, the package insert is on or associated with the container. Suitable containers

include, for example, bottles, vials, syringes, efc. The containers may be formed from a variety of
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(}Q\%FI), phosphate-buffered saline, Ringer's solution, and/or dexirose solution. The article of
manufacture may further include other materials desirable from a commercial and user standpoint,

including other buffers, diluents, filters, needles, and syringes.

In more specific embodiments, an article of manufacture comprises: (a) a container
comprising an antagonist such as an antibody that binds to a B-cell surface marker (e.g., a CD20
antibody) (preferably the container comprises the antibody and a pharmaceutically acceptable carrier
or diluent within the container); and (b) a package insert with instructions for treating joint damage in
a subject, wherein the instructions indicate that the subject is administered the antagonist or antibody
(e.g., CD20 antibody) and is then subjected, at least about 52 weeks after the administration, to a
radiographic test that measures a reduction in the joint damage as compared to baseline prior to the
administration, wherein the amount of CD20 antibody administered is effective in achieving a
reduction in the joint damage, indicating that the subject has been successtully treated. In a preferred
embodiment, the article comprises a container comprising a second medicament, wherein the
antagonist or antibody (such as CD20 antibody) s a first medicament, further comprising instructions
on the package insert for treating the subject with the second medicament in an effective amount.
Preferably, this second medicament is methotrexate.

Further details of the invention are iliustrated by the following non-limiting Exampies. The
disclosures of all citations in the specification are expressly incorporated herein by reference.
v
Example 1:
Efficacy and safety of rituximab in patients with an inadequate response or Iack of tolerance to
prior anti-TNF therapy

This is a Phase III randomized, double-blind, parallel-group multicenter clinical trial, called:

Randomised Evaluation oF Long-terms Efficacy of Rituximab in RA (REFLEX). The study design is

shown in Fig. 1.

The objectives of this study were:
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'ﬂ@%ﬁﬁﬂ&ﬁéﬁk§%ﬁb ¥ESR and | aboratory results fromthe

previous Visit: the subject is eligible for
rétr%@ﬁ%ﬁﬁﬂ?mvroceed to Retreatnment Day 1 and conplete

assessnenﬂ§pﬁémﬁ&ﬁﬁb&hﬁgwﬂH&Lﬂ@Kﬂﬁ@ﬂ&%@QMV&ﬁ@& for
EﬁOf chi |, dbearing potential (including those who

have afay Fpdigdits | i gation) Central |aboratory
assess e rtrogdaida bDpagy aBQ.CRS0 and ACR70 responses at Week 24.

+  Change in DAS28 from baseline to Week 24,
+  EBEULAR response at Week 24.
+  Changes from baseline in ACR core set.
»  Changes from baseline in SF-36.
+  Change in Genant-modified Sharp radiographic total at week 56.
+  Change in Genant-modified Sharp radiographic score at week 24 (exploratory);
+  (hange in erosion score, and joint space narrowing scoxe,
The key inclusion criteria of this study were:
«  Bxperienced an inadequate response to previous or current freatment with etanercept,
infliximab or adalimumab because of toxicity or inadequate efficacy
»  Etanercept for = 3 months at 25 mg twice a week
+  Infliximab at least 4 infusions of at = 3 mg/ke
+  Adalimmab for = 3 months at 40 mg every other week.
+  Must have received MTX at a dose 10-25 mg/week (peroral (p.0.) or parenteral) for at least
12 weeks, with the last 4 weeks prior to screening at a stable dose.
+ Al other DMARDs/biological response medifiers withdrawn at least 4 weeks prior to
randomization )& weeks for mfliximab, leflunomide and adalimumab)
»  Prednisone equivalent < 10 mg/day.
»  Swollen joint count (SIC) = 8 (66 joint count), and tender joint count (TJC) = § (68 joint
count).
+  Either CRP = 1.5 mg/dL (15 mg/L) or ESR = 28 mm/h
- Radiographic evidence of at least one joint with a definite erosion attributable to theumatoid
arthritis,
The study treatment of the study was:

«  Group A
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Serum chem stries Urinalysis CD19 B cells CRP

| nanunogl obul i ns Phar macoki netic sanple ESR (Il ocal

| aboratory; Westergren nmethod) Adverse events
Conconitant nedications f. Weks 32, 40, and 44 (Days
224, 280, and 308, respectively; 3 days) Patient's

A obal Assessnent of Disease Activity (VAS) Patient's
Assessnentin@fmabaidi  MAS)nd Q0 0mAGKIEs(1\4eeks 32 onl y)

Joj nbm%g | uati on Physician's G obal Assessnent of

Di sease”Activity (VAS) Conplete only if the subject
has not* bBewbqist mBabechn dGalloud Bt e DAS 28- ESR using t he
j ol ngeunt. and Patient's G obal Assessnent of Disease
Activity (VAS) fromthis visit and the ESR fromthe
previ ous Wosg{.v. nethylpspnipgang proritacapipitng gt/ plagsbe nfupsek s
32 and .40s0eR}dpkedméeH RS s SHRhERnR Rldh@isbisl i ty for
retreatnent based on the cal cul ated DAS 28- ESR and

| aboratory results fromthe previous visit. If the
osuapheeduitd:s el i gi ble for retreatnent, proceed to
Retreatnment Day 1 and conpl ete assessnents as

speci fied. Urine pregnancy test for wonen of

Petieint Repelatronsig pot enti al (i ncl udi ng those who have had a

I\Io%lf’ﬂs L gatljlzg:ggo

Rituximab
Enrolled 209 308
ITT 201 298
Vial Breaks 4
Audited Site 1 4
Treated Prior 3 3
Randomisation
ITT By Region 201 298
us 116 (58%) 172 (58%)
Non-US 85 (42%) 126 (42%)
ITT By RF 201 298
RF-+ve 160 (80%)y 234 (79%)
RF-ve 41 {20%) 64 (21%)
Per Protocol 16l 259
Exclusions 48 (24%) 49 (16%)
Safety 209 308

+ ITT
»  Randomised

-

Received part of infusion

Analysed as randomised

*  Per protocol

*  Asabove but adhered o protocol

+  Safety
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Central | aboratory assessnents Hemat ol ogy/ CBC Serum

chem stries Winalysis Expanded FACS (performonly if
subj ect has not been retreated; Wek 44 only) CD 19 B
cell's I munogl obul ns CRP Phannacoki netic sanple ESR
(l ocal | aboratory; Westergren nethod) Adverse events

Concom tant nedications g. Wek 48 (Day 336 3 (lays)
Pat i ent * s Rahadpaded Assessnment of Di sease Activity (VAS)

Patient)s t_.of Pain (VAS) HAQ FAC T-F SF- 36
Joi nt evallﬁget%‘l%gﬁggﬁ%fﬁmﬁnan' s dobal Assessnent of

Di sease" Actialysetlys e3¢l

Patient Demographios:
Placeho Ritaximab
2 x 1000 rog
(n=201) (n=298)
Sex
Female 82% §1%
Male 18% 19%
Age (Mean, Yrs) 33 52
Methotrexate dose (mg/wi) 15 15
Previous DMARDs (mean) 25 2.6
Number of prior anti-TNF therapies 1.5 1.5
Pts receiving concomitant 78% T4%
Corticosteroids™
Pts receiving NSATDs or COX2¥ T5% 67%

Patients’ Baseline Disease Characteristics

Placebo Rituximab
2 x 1000 mg

{n=201) (n=298)

Disease Duration (yrs) il7 12.2

SJIC (mean) 23 23

TIC (mean) 33 34

R Positive 80% 79%

RF {mean, fU/L) 320 328

CRP (mean, mg/dL) 3.8 3.8

ESR (mean, mm/h) 48 48

DAS28 6.8 6.9

Patient Disposition
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Uri ne pregnancy test for wonen of chil dbearing
potential (including those who have had a tubal
ligation) Central |aboratory assessnents
Hemat ol ogy/ CBC Serum cheni stries Urinal ysis Expanded
FACS CRP | nmunogl obulins RF Anti-CCP anti body
Phar macol ci neti ¢ sanpl e HACA sanpl e ESR (I ocal
| aboratory; West engeen met hadkinidpt i onal research
bi omar ker sanpl es (whol e blzoxﬁ}gg{?nd serum sanpl es)
Adverse Events Conconmitant Thtions h. Week 60
Rabayhisd®0 7 days)os Pati ent '398 A obal Assessnent of

i sease Acti vi tyggé@% Pat i4%nt' s Assessnent of Pain

Sam HAQ 54 (18%)
Adverse events 1 {<1%) 8 (3%)
Death - -
Insufficient response 83 (40%) 36 {12%)
Refused Treatment 5{2%) 5(2%)
Others 8 (4%) 5 (2%)
Completed 24 weeks 112 (54%) 254 (82%)

The efficacy outcomes of the study are shown in Figures 1-12.
The radiographic outcomes of the study are shown in Figures 13-17.
The mean: change in ACR core set parameters is shown in Figore 18,
The safety analysis of the study is shown in Figures 19-31.
The conclusions from REFLEX study were:
+ Rituximab was associated with a significant increase in ACR20 response rate over placebo
(primary endpoint)
¢ All secondary and exploratory endpoints (DAS, EULAR, ACR core set) supported primary
analysis
*  Theradiographic ouftcomes indicate that the freatment arm showed a lower Sharp-Genant total
score over the 24 weeks versus the placebo arm (Fig. 13), & lower Sharp-Genant erosion score
over the 24 weeks versus the placebo arm (Fig. 14), a lower Sharp-Genant JSN score over the
24 weelks versus the placebo arm (Fig. 15), a much larger proportion of patients with no
change in erosion score at 24 weeks of the treatment versus the placebo arm (Fig. 16), witha
summary of the radiographic endpoints at week 24 for placebo and treatment arms given in
Fig. 17.
+  Rituximab was generally well tolerated.
"+ Infusion related events
+ Rate of all infections comparable to placebo
»  Slight increase in rate/incidence of serious infections
+  No significant impact on imnunoglobuling
+ LowHACA

56-week results:
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FACI T-F Joint evaluation Physician's G oba
Assessnent of Disease Activity (VAS) Urine pregnancy
test for wonen of childbearing potential (including

t hose who have had a tubal ligation) Centra

| abor at ory assessnents Hemat ol ogy/ CBC Ser um

chem stries Winalysis Expanded FACS CRP

I nununogl obul i ns Opti onal research blonarker sanple

b e#:édba? o X
C&’Eﬁf’tﬁ%gf e§k5pgr| g\rq;?g p%{)llgﬂ q:ﬁgu(r:]?s thg%gx”;@e :ret ur ned

to baseline values or the LLN, whichever is |ower.
Vhatiheent ' s G obal Assessnen$(ef Di sease7sAebi vity (VAS)
Patient's Assessnment of Pain (VAS)

Withdrew and received treatment
with TINF inhibitor

12 (6.5) 29 (10.5)
* Patients with radiographic data available at 56 weeks.

Fig. 41 further illustrates the patient disposition of the REFLEX clinical trial at 56 weeks,
including ongoing treatments of subgroups of patients selected from the treatment and placebo arms
of the Phase II REFLEX clinical trial.

As shown in Tig 42, at week 56 all of the mean change in total Genant-modified Sharp score
(Genant, Am, J. Med., 30: 35-47 (1983)), in joint space narrowing (JSN} and in crosion score showed
a statistically significant improvement over placebo.

The efficacy of rituximab treatment is further illustrated by the mean change in total Sharp-
Genant score over time. As shown in Figure 43, the improvement has continued from week 24 to
week 50.

Figure 44 shows the cumulative distribution of change in total Sharp-Genant score.

Figure 45 shows the results of sensitivity analyses, expressed by the change in total Sharp-
Genant score. The rituximab + MTX treatment arm has been consistently superior over the placebo +
MTX treatment arni.

Figure 46 shows the percentage of patients who showed no radiographic changes at the week
56 observation point in their joint condition, as measured by erosion score and Genant-modified Sharp
score, respectively.

In conclusion, the results of this clinical trial show that rituximab significantly mhibits
radiographic progression in rheumatoid arthritis (RA) patients with an inadequate response or
intolerance to one or more TNF inhibitors. In addition, this study provides the first indication that a B
cell-targeted therapy can inhibit radiographic progression.

Example 2
Riteximab in RA: Phase III Program
An important outcome to assess in RA includes the inhibition of progression of structural joint

damage and the improvement in physical function. This outcome is particularly important for patients
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HAQ FACIT-F SF-36 Vital signs (heart rate, blood
pressure, and tenperature) Physical exam nation,
i ncl udi ng wei ght Joi nt eval uati on Physician's d obal
Assessnment of Disease Activity (VAS) 12-Lead ECG Ui ne
pregnancy test for wonen of chil dbearing potenti al
(i ncluding those who have had a tubal 1igation)

whaGgm¢ reedntly edondiagnosey with B&ssnve ptrly isletndheoghys GB@HSErhigher long-

e e og SEar Pt e BB ER PO O Thpepyionr sy 22
patipripoeudd bergfore\hp & wpigpiate noptléfiod Jo Y £& Higre impyeriogigomes.

bi OfRE ¥8lrd BARHEE B0t LmRLEAdLROShHSERS, SR o8 standard therapy
for éi(lj‘i\j)/f %.rASw? M%\}/{e %E)r?sec%%%l%,osg]egt%gta pgﬁ?altigr? gfl I&ﬁ?—nai‘ve patients and comparing
rituximab plus MTX to MTX alone provides a comparison of this new treatment approach against the
current gold standard for these patients.

This study is a randomized Phase I controfied soluble-blind, parallel-group multicenter study

to evaluate the safety and efficacy of rituximab in combination with MTX compared to MTX alone, in
MTX-naive patients with active RA,

Primary objectives:

1. To determine the efficacy of rituxiruab in the prevention of progression in structural joint
damage and to evaluate the safety of rituximab in patients with active RA initiating treatment
with MTX.

2. To evaluate the efficacy of rituximab in improving the patient's physical function and signs
and symptoms of RA.

3. Toinvestigate by a population analysis approach the pharmacokinetics (PK) of rituximab in
the target RA patient population and the influence of covariates on the PK parameters.

4. To explore the long-term efficacy and safety of further courses of rituximab,

First course - Study design:

Group A: rituximab 500 mg i.v. x2 plus MTX (7.5 mg escalated to 20 mgp.o.)
Group B: rituximab 1000 mg i.v. x 2 plus MTX (7.5 mg escalated to 20 mg p.o.)
Group C: Placebo rituximab i.v. x 2 plus MTX (7.5 mg escalated to 20 mg p.0.)
For Group C patients, from week 104, re-treatment with courses of rituximab 500 mgiv.x2
plus MTX will be available for eligible patients.
The following rules for re-treatment, in line with the above regimens, apply:
Second course
A second course of rituximab plus MTX or placebo plus MTX will be administered as soon as
feasibly possible when the following is achieved:
1. Minimum of 24 weeks has passed since the first infusion of the last course of study medication.
2. DAS28-ESR > 2.6
3. Bligibility criteria for absolute neutrophil count (not below 1.5 x 10° L), IgG (not below 5.0
mg/mL) and IgM (not below 0.40 mg/mL) were met at the last blood sample analysis.
T addition, the patient must meet the eligibility exclusion criteria 8, 10 and 11 as described below:

1. Significant cardiac or pulmonary disease (including obstructive pulmonary disease}
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Subj ects eligible for retreatnent during Weks 24-40
wi Il be random zed to receive an additional course of
study drug. Subjects should conplete all Retreatnent
Day 1 assessnents that have not been performnmed during
the qualifying visit. Assessnents perfornmed fromthe
gualifying visit do not need to be repeated. | f

t he !Pﬂlfn&tfﬁ bOfcdmaRNRtmBeOdiMRN (brf KeorSARBfaYvaSnduldig nown
i,si.t, the subject should return for the

qual
i nf u8l % 1%%‘?? hours of the qualifying visit.
Af 1. e Kntvireacti et infeaion ofeng lqﬁd)@kcsleiir(gl?ﬁtgnleﬂ‘bcrmmcf BRdp®ds], camgy major

15) J eﬁl gg efglptjec%&%l ﬁg‘n&?ﬁg%’“?‘ OE 0% geahn n{ it nex%nti%ﬁf}@cﬁ%l vﬁﬁjnn 4

visit assessnen mthe
poi ntvegks ofjhiugitn arlemmaion efodral geihinfebiiveelwitlon 2 wedke prépr trapfusion.

P’a:t%ts &8 AL mebtfnedriRHPIoLLlcc b o?gtufu%b/ﬁl%eﬁ@ﬁwgm At be
the Week 32 visit, after the retreatnent course

Rlieutd @5pifidn B ek aid il iasepuepily yeprdvedifopent crspabihe time they become
cBahetisb®g iNd Hbide cshRoul d be the Week 40 visit. a.
TR%lreatnent Day 1 (R1) Al assessnments will be
SUriNer course

30 minutes pre-infusion unless otherw se
s pecFiiveekek Ryt o maytbe@me aligblawseagivere fhird ofurss bindhyxigehigacebo.

Tk%{hlgg?Jﬁrs%{@sﬁggﬁgﬁngfgnlfbeqd&?@te% és%SErré eﬁéng@l&) lgafve %}%@ﬁﬁ&émena for
thesegomd qz)ugfzarglgn whgm He 1ngqsm@§3r Elqepg'ﬁ thererhag keen ebqe@mt chmcal response

fcnro%@ Wfir th@Ret & m&,roﬁct Y efrﬁlx@mdbn fobteh@Ruho B4HE b8k had a clinical
I nf u3|o éev ry nutes for hour, and then every

TOSPPTRG SHEiH e ‘[‘j‘ﬁldfai“’nfnﬁ%sa@ﬁ’cfd 1|11‘h(13{‘]§) on), and

post Pitiafitt #hodc (ewet iy h30 hid Nukhies] réspénsd, bli@idhot currently meet the criteria

f(H %?r’('hml c%];u éc’slto? n%mglalgwﬁ‘ll ?ollﬁwf.reda melﬁ?t\alreoks ﬁ—omtweelugé to %eek 56 and then

nmeasur enen
ew%wmkamdsm@t@muenws@m hefitr ofrsiasbabae Ret hogdniaeligible based on
o VAL cMedine pregnancy test for women of chil dbearing
potential (including those who have had a tuba
lig affl @ﬁ)enwﬁ{ Iegsive pr&ﬁl&dggt@pyxﬂgé g e meglylpl ednisolone prior to each

nifiRneat th@g}%ﬁﬁ@l ?(léMréoBﬂvBa ﬁﬁbld‘ﬂoﬁﬁ«ﬂf@&at@(ael'e@ﬂﬁmg/week) given as either a
RS hok TSI R0 FEEfmghem stries Urinalysis

All patients should continue to receive any background corticosteroid (at least 10 mg/day
prednisone or equivalent) or oral nonsteroidal anti-inflammatory drugs (NSAIDs) at a stable dose.
Randomization will be stratified by region (US or ROW) and rheumatoid factor (positive or negative)
to ensure balanced allocation of patients across region and RF status between treatment arms.

Patients will attend the clinic once every 4 weeks for the first 24 weeks and every § weeks
thereafter {except for weeks 48-56 where visits will be every 4 weeks) for efficacy, safety,
immunology, and quality of life assessments. Radiographic assessments will be conducted at
screening, week 24, and weelk 52. Radiographic assessments will also be conducted at 2 and 3 years
after the first dose of study medication.

Evaluation of the primary endpoint (change in total medified Sharp score} will occur at 52
weels. Secondary and exploratory endpoints will include further radiographic endpoints and signs
and symptoms, physical function and remission endpoints.

At any time after radiographic assessment at week 52, patients who do not have a 20%

improvement in both swollen and fender joint counts may receive rescue therapy with an increased

dose of MTX or one non-biologic DMARD.
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CRP Expanded PACS (within 30 m nutes pre- and
post-infusion) CD19 B cells (within 30 m nutes pre-
and post-i nfusion) | nmunogl obulins RE Anti-CCP

anti body C3, C4 Pharnacokinetic sanple (30 m nutes
pre- and post-infusion) BACA sanple ESR (I ocal

| aboratory; Westergren nmethod) Optional research

bi ot ;ka@&ntﬁxa}mﬁﬁra(wﬂgﬁﬂ tRe 40130 6kt AfyhomEsTUBMBlaE e @8 treatment
ni ne a ni st
R B e e T
cdmpleRet. rléla;tefmmfei@é;y]ow&h( ;maﬁ for dnedjayt)aftd the ragee wilvEawss
ﬁWa&mﬂ?&es%rs&g{f %gnt%gg)?ugﬁ iz N3t C(l)\ﬂt @1%&&% ?e?tﬁned to their

herw se speC| I gns eart Trate,
ba}g@l@g leyigl et to @ﬁ@intt@m@]a&étaggeg}zhw}gf@ 15 lqu@ﬁ@mne éﬁ% |sq{§y follow -up visits

sHothft USHHOR: 6 BY QLN amzﬂ’%tel@l%ef’v@l% urgtﬂ byt repf%l%h dehgn every
O m nutes untjl

SO stEor p ssEpys f(@@lésragvegse eyﬁnﬁ mp ?Cg%%n%ﬁfﬁrg{xhals platelets, quantitative Ig
arfd@3119 bihtsSheat) beldeteenep REHIA dMOCYeek Rhe ittt cuoMBErscofvent becoming
chlldbearlng potential (Including those who have had a

*FoBal ligation) Central |aboratory assessnents
Patients withdrawing into SFU are to be strongly encouraged to return for all scheduled

radiographic assessments (at weeks 24, 52, 104, and 152} irrespective of their point of withdrawal
from the study. Radiographs for these patients are to be taken in line with the original schedule of
assessments, relative to the original day of randomization.

Approximately 852 patients will be recruited into this study and will be randomized equally
into three treatment groups. Patients will be stratified by region (US or Rest of World (ROW)) and
RF status (positive RF at least 20 IU/ml. or negative RF less than 20 TU/mL). The overall proportion
of RF-negative patients will be limited to 20% of the total sample size. Recruitment will be
competitive with no more than 70% and no less than 30% being earolled in either region. There will
be no replacement of patients shouid a patient's treatment be discontinued for any reason.

Target population:

The target population for this study is patients with early active RA, who are naive to MTX.

Inclusion criteria;

Patients must meet the following criteria to be eligible for study entry:

1. Able and willing to give written informed consent and comply with the requirements of
the study protocol.

2. Patients with RA diagnosed for at least 8 weeks, but no more than 4 years, according to
the revised 1987 ACR criteria for the classification of RA.
Patients naive to, and considered to be candidates for, freatment with MTX.

4, Swollen joint count (SIC) at least 8 (66 joint count), and tender joint count (TIC) at least
8 (68 joint count) at screening and baseline.

5, At secreening CRP at least 1.2 mg/dL (12 mg/L).

6. Age 18-80 years.

7. Glucocorticoids at least 10 mg/day prednisolone or equivalent is permitted if stable for at
least four weeks prior to baseline.

8. Use of NSAIDs is permitted if stable for at least two weeks prior to baseline.
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Hemat ol ogy/ CBC (wi thin 30 m nutes pre-and

post -i nfusion) Serum chem stries Urinalysis 03, 4
Phar r nacoki netic sanple (30 m nutes pre- and
post-infusion) Methyl predni sol one admi nistration

Study drug adm nistration Adverse events Conconitant
nmedi cati ons Subj ects who withdraw early fromthe
treaf nﬁmpa@ﬁ@ﬁlﬁrﬁpﬂoéwnwtenmwm wid femdies), asdedd rdliabic means of
returngd I

14 days o Btk Mo A o} Ml i i
weeks g‘F‘i“é]F"”fWély\R/PIi“ﬁ@Pﬁ*amal Vi SI t and then every 12

weeks, MEzbawh@&strecél&dm%ﬁefrom the tine the subject
w th ssessnments w Il be perforned

At e P S G R R RS e eopapd gt g domie

d obal cAssogisherie oRAD sease Activity (VAS) Patient's
Assess Vi t al : .
o one” Takis fho SRl eV Bl ool o b oot b,
Phys@-‘é—’éﬂ%@%&natl on, i ncI udi ng wei ght Joi nt

eval uat i mclelmc%arﬂoﬁAG obal Assessnent of D sease

Act i VI {{X VAS)  12-Lead ECG
eutnatic dutolmmune disease other than RA, or significant systemic involvement

secondary to RA (including but not limited to vasculitis, pulmonary fibrosis or Felty's
syndrome). Secondary Sjégren's syndrome or secondary limited cutaneous vasculitis with
RA is permiited.

2. Functional class IV as defined by the ACR Classification of Functional Status in RA.

3. History of, or current, inflammatory joint discase other than RA (including, but not
limited to, gout, reactive arthritis, psoriatic arthriiis, seronegative spondyloarthnopathy,
Lyme disease), or other systeniic autoimmune disorder {including, but not imited to,
systemic lupus erythematosus, inflammatory bowel disease, scleroderma, inflammatory
niyopathy, mixed connective tissue disease, or any overlap syndrome).

4. Diagnosis of juvenile idiopathic arthritis (JTA) or juvenile RA (JRA) and/or RA before
age 16.

Exclusions Related to General Health

5. Any surgical procedure, including bone/joint surgery/synovectomy (including joint fusion
or replacement) within 12 weeks prior to baseline or planned during the study.

6. Tack of peripheral venous aceess.

7. Pregnancy or breast feeding.

8. Significant and/or uncontrolled cardiac or pulmonary disease (including obstructive
pulmonary disease),

9. Evidence of significant concomitant disease, including but not limited to, nervous system,
renal, hepatic, endocrine or gastrointestinal disorders which, in the investigator's opinion,
would preclude patient participation.

10. Primary or secondary immunodeficiency (history of, or currently active), including
kmown history of HIV infection.

11. Known active infection of any kind (excluding fungal infections of nail beds), or any

major episode of infection requiring hospitalization or treatment with i.v. anti-infectives
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Uri ne pregnancy test for wonen of chil dbearing
potential (including those who have had a tubal
ligation) Central |aboratory assessnents

I I emat ol ogy/ CBC Serum chemi stries Urinalysis CRP CD19
B cells I munogl obulins RF Anti-CCP anti body

Phar macoki netic sanple HACA sanple Optional research
bi omarkigin 4gapislobagsiine brecotpbletin o el ag@inisiitwamphie & JwegkSprior to
(| ocah,d.ghoratory; Westergren nmethod) Adverse event S
Concom tant nedi cati ons Saf ety follow up L%
ass s ey 8f dpjrt spachEsspripfegiombue: éatsc@s@b%?@ép%w%nye&t@) wishin 52
36, an@d:¥8rafd eka@arly w thdrawal or conpletion of the

tre r|od as defined for the follow ng e
Subpbcbee BlshigReed el Uiiaran Bision U5 wenth b o igion s
24- 40 cmmcimgn@h elide relfentd ¢atreming ifpetrjedaméd wihin 12 Weeks prior to
Veek 72 t) Subjects who withdrew early fromthe

treat msn eriod The foll owi ng assessnments w |l be

per tb ﬁmm plfcansare IncI@F LS Wpiid furors Ajeimaigldgie melmancésn exd qaysinpia in

week ‘J'zzﬁ%ide& %%a@gl\f %d%@uaﬁ%%ﬁ cB0EhnlaRE B Ll Ot 1RAMRESS ised and
a

events ter week
cured

15. Any nem‘oiogical (congenital or acquired), vascular or systemic disorder which could
affect any of the efficacy assessments, in pariicular, joint pain and swelling (e.g.,
Parkinson's disease, cerebral palsy, diabetic neuropathy).

16. Currently active alcohol or drug abuse or history of aleohol or drug abuse within 24
weels prior to baseline.

Exclusions Related to Medications

17. History of a scvere allergic or anaphylactic reaction to a biologic agent or known
hypersensitivity to any component of rituximah or to murine proteins.

18. Previous treatment with any approved or investigational biologic agent for RA,

19. Previous treatment with an anti-alpha 4 integrin antibody or co-stimulation moduiator.

20. Concurrent treatment with any biologic agent or DMARD other than MTX. Treatment
must be discontinued 14 days prior to baseline, except for the following: azathioprine for
at least 28 days; leflunomide for at least 8§ weeks (or at least 14 days after 11 days of
standard cholestyramine or activated charcoal washout).

21. Previous treatment with any cell-depleting therapies, including investigational agents
(e.g., CAMPATH, anti-CD4, anti-CD35, anti-CD3, anti-CD19, anti-CD11a, anti-CD22,
BLys/BAFF, and anti-CID>20).

22. Treatment with any investigational agent within 28 days of baseline or five half-lives of
the investigational drug (whichever is the longer).

23. Receipt of a live/attenuated vaccine within 28 days prior to baseline (it is recommended
that a patient's vaccination record and the need for immunization prior to receiving
rituximab/placebo should be carefully investigated).

24. Intra-articular or parenteral glucocorticoids within 4 weeks prior to baseline.

25. Intolerance or conira-indications {o 1.v. glucocorticoids.

Bxclusions Related to Laboratory Findings
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Concom tant nedi cations used to treat these events
Central | aboratory assessnents Hemat ol ogy/ CBC

I mmunogl obul i ns Phannacol ci neti ¢ sanpl e HACA sanpl e
CD19 B cells At the last SFU visit, subjects
whose peripheral B-cell (CD19+) counts have not
reco?/qeg)ed. will enter the B-cell faollow up period.

B- cet™t TPEEE BT e ghorippie gonadotigrip (HS15R mapsuieamtpt to thefipiriuximab

t hat haveionet urned to basel i ne val ues or the LLN,

whi s lower  For all serious infecti dy
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vents. reporte t erentials, quantitative
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inRPgoPbt ai ned at specified tinmepoints. Instructions for
processi ng, storing, and shipping sanples to Genentech
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(1 gm p.o.) and diphenhydramine HCI (100 mg i.v. or oral equivalent antihistamine) 30 to 60 minutes
prior to the start of an infusion to reduce the potential for infusion reactions.
Patients wili receive folate or equivalent (at least S mg/week) given as either a single dose or
as a divided weekly dose.
Patients may continue to receive any background glucocorticoid (at least 10 mg/day of
prednisone or equivalent). Analgesics may be used for pain as required.
The primary endpoint is the change from screening in total modified Sharp score at week 52
using the modified intent-to-treat (ITT) population.
The radiographic secondary endpoints are:
1. achange in modified total Sharp score at Weeks 24 and 104
2. achange in modificd Sharp erosion score at Week 52
3. achange in modified joint space narrowing score at Week 52
4. The proportion of patients without radiographic progression at Week 52 (defined as
change in total modified Sharp score of less than or equal to 0). In addition, the
proportion of patients without radiographic progression at Weeks 24 and 104 witl be

analyzed.
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Ri t uxi mab phar macoki netic ELI SA nmeasures the rituximb
| evel s in human serum sanples. It uses
affinity-purified polyclonal goat anti-rituximab as
the capture reagent and goat anti body to nouse |1gG
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endpoint is the proportion of subjects with an AC 220
response at Week 48 relative to baseline (Day 1). The
anal ysis of unblinded data will commence once the Wek
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and the database is cleaned and frozen. For the
open-| abel treatnent segment with rituxinmab (first 24
weeks of the study), the nunber of subjects enrolled



For the blinded retreatnment segnent with study drug,

t he nunber of subjects random zed wll be tabul ated by
center and treatnent group. The disposition of

subjects will be summarized by treatnent group with
respect to subject random zation, treatnent, and
conpl eti on of the study. Key ellglblllty crlterla
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mﬂ@&gﬁ§§ng$§§R§th%%ing to study drug di scont i nuat i on
be based treated subjects and tabul at ed
following the first infusion of the initial rituximb
HCQuIds® nandudl e r et r eat MRNkheGQMaS B total modifiel BhANLblk i0Be rituximab
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HAQ Acut e phase reactant (CRP or ESR) CRP will be used
in the calculation of ACR20. If CRP is m ssing or not
performed, ESR will be used. The primary
analysis of the difference in ACR20 response rates
bet ween pl acebo retreatnent and rituxi mab retreattnent
armw || be presented using the Cochran-Mant el
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baséd & 1éorfk St at us as expl anatory ternms in the nodel.
ACRn at week 48 will be
Xﬁ@gcségdé@n%&m N Anar gldg of variance (ANOVA) nodel
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subj ects achi eving DAS 28-ESR | ow di sease (DAS 28-ESR
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Phar macoki netic (PK) paranmeters derived fromserum
concentrations of rituximb, including nmaxi num serum
concentration (C',"), time of maxi num serum
concentration (T,""), area under the
concentration-tine curve (ADC), system c cl earance
(CL), volune of distribution (V) and half-life (tv,),
Wakdde e Nestal mat ed for all subjects using popul ation PK
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subj ect sAmbﬂdoabﬁlpenﬁ@bdlMCP)e@&um ng a dropout rate of
up to 25 n eat ment segnent and
up to diogjﬁ i, meq%carpﬁel\dgeﬁggﬁmgs\?zdlﬁ&g 28-ESR remni ssi on at
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random zatis@n Lall o, this sanple size will have 80%
power to detect a 16% difference in ACR20 response
rat es & r BdSHSEMne t o Week 48 between the rituxi mab
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deened critical to the safety evaluation of the study
drug. To nonitor inggision-related reactions,
vital signs will be obtained i nmedi ately pre-infusion,
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i nfusion, then every 30 m nutes for the remainder of
the infusion, and every 30 m nutes for one hour
post -i nfusi on, on days of study drug adm nistration.
Addi ti onal readings may be obtained in the event of an
i nfusion-related reaction (e.g., hypotension and/or



An AE should be classified as an SAEif it neets the
followwng c ena: It results in death (i.e., the AE
actually causes or leads to death). It is life
threatening (i.e., the AE, in the view of the

i nvestigator, places the subject at imediate risk of
death. It does not include an AE that, had it occurred

’Ilhél sodreBB e SEMBddRefaREd) (6 m3§hﬁaxﬁﬂ1%ﬁpeﬁﬁiﬂ1$£ﬂ d@&& Brodionskiid 6 x 4

‘gfﬁlfl{}gfsjﬂﬁ{ Pbg g% E)f %i\} p:} asfg‘érgspﬁu}l P%gﬁf# 0o taznall ta total sco!etwnh ascale 0 -

9d)sab|I|ty/|ncapaC|ty (| ., the AE results in

subs b%gﬁléi ?alrd}]qg%aﬁlF %ﬁltl f) snnt%% thg cen Sl lfekgl{i Eg EITESW]%?E thl:yt»%ll Ee quality

condu Func
cersiededhiShenld tnivital rydideraph he @ferh@etptafoh qralite thn aw@f wﬂi‘ @ﬁﬁwsed asto

AR abheh Bnefts TRLEAEI £ BRSRHA bbbt dDYe Rk Gaty. onal
roduct It i s caonsidered a significant nmedi cal event

p
by t Pf‘ti’ﬁ}fé é?flfk&a%cé i By WA biedroeygd E&@Wé‘rﬂ @ (lgse gf rituximab
(maydnj@a@a ild Fe tvhl&irs&mbme SetetPTol |Gy p) VBN A vE @adiographs of handsfwrists and

rgica |nt n to v one t he
RS 2, SAod 85 e 8 RS 80 b
rgifogtaneic esdstramisardmretisef th@ugmmhﬁwitmﬂrdmal freegte stedjr asdiographs of
tﬁ%ﬁéﬂts%‘ﬁsto ‘g‘géken in line wnya% Ot‘lg B{@che(ﬁﬁe O?Elgessﬁé}ﬁjs e ﬁ&el 8 H‘i% orlgmal

are not synonynous. Severity (or 1ntensit ers
duhed gladieation. a specific AE, e.g., mld (Gade 1),

nmode ﬂ@&ﬁ‘on@@@ﬂ&r@nd eﬂﬂm §&V ShRoih At 13)sidRY BEANEhihs, physical

[ ng‘arctlon ) s" regul atory definition and
ﬁF@“ﬁ&@@&ﬁﬁha§UﬁPﬁ%FpﬁP 8VgﬁFsoutcone or action
Cri t &hd chargs habthlyncaEBOBhagt ©oke i Wdak £V€ifitbs tekiadibetp@s @ealiment groups

% ateg})tn é)tm?ima}ig' espnjst%{: sthc §’n akl Eriegﬁoorrle flﬂlil‘lgl%é #(]g?tgt'gsg Ho%v%{rér QHEDER s
slrogsgyuie et acppxymmqw rnpnma@y vbtﬁﬂm{gdt theda Wlﬂbmltalryecﬁpmm srmnalms of
vﬁ%&e‘ (Q@@V%) {n@&llj lzvﬂltl Q%Mn @é#tsﬁ% 'argd t%%tmcnt oroups as %g}{ﬁﬂﬁtbé%erﬁpgx the

seri ousness shoul d Be ‘i ndependenily assesse
negdor di ng AEs and SAEs on the CRP,

| NVentd @i Pdcsirableltd mAseiapeichld & QELIHTIENGRafaciME bpdliting disease

SAEs .at_al t | t
NN R L Ty T AL
algwb ety e di. STHY B sewl e oyd Strudyileplensomng IELAUR] sagra), at week 24,
ﬁlﬂﬁé&zg?g %d%of éagﬁeng%reﬁ&f Vglgl el B9 R X g@d EEX [gﬂz%ﬁ@mlssmn

or other nmeans w reco
Iy th%sf%cmsﬁwé@tth%utn@a@f@m Exagiplsr %CWEunwénea‘b@bie E?rl Pegive thafefist re-

tr@queQx*AEf rfamAY Qeck 24, MandafoRG B-tr(aﬁr%ift ggdh 09&53&3’2853%& p\‘lelcies objective
e described by its duration start and

fadop conegRiR ?f’&?eaf‘“saé%"”?d’ﬁ?eé 1@2‘3 camreabq&raélcz@r ¥ h%l@w%wggéof 24
wedlds bettvbaa cmﬁ seampd:cbmﬁta{ded beStispeRtp@shmh el Bshibpmiaeodydnics of
nvest uct ee f Ilomnn .qui dan d .
n{'uXJtmag W% emg mp treg) % an)ﬁ_%n(e%}}fg’yg g @awéac%g%\%}%sralnfl %nggg{ﬂyémmms of
rifugigmal awmaltth@rrmﬁaﬂ@ﬁﬂ thiy8mO(woek 24), doe lersbareftolowAlE level of
dét&:ﬂ?ré J{Hd rﬁ*gre is @Meﬁceé M}ln%{gfcp%n;ﬁl\él%p(tj]) 9+%g1'lsn g‘hl(s %ep\éﬁflél&yt)y an apparent

Regar ess oI severity, event
ngleass lrn%@ﬁsela@gm ﬁfeéﬂ%ﬁ tigneppighy gnddhqrqf@rp r&aresem@faé?asqneble pomt from

“ﬂﬁﬁﬂﬂh&bgn§saﬁ&ﬁﬁ -, a UBe these alternative
definitions.for

nd 4 events %g n. the
obsel F&EPGF W@ﬁﬁ‘ﬂ’%ﬁg?%é hiag‘a’ﬁ%?fi 21‘% RN SURHEE AE Tifuximab) in
cdnil‘tﬁtatlmgmth MTH @iletestiiceci 0.6 s &tieniby prathanAndasist iSAEprevention of
pr?ﬁ%rlg?%%n 111t s¥m<§'u g%g{&%gl%ﬁse g fe@ }Ioeﬂ? rlvgla%}%ﬂnsples tolalsj !1190 &B&l’ceﬁ tﬁap e regimen
of this study wﬂl meet one or more of the secondary radiographic endpoints, Thus, it is expected that

91
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TREATI NG JO NT DAMAGE <130> 39766- 0192
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<140x Not yet assigned <141> Herewith <150> 60/ 737, 291
<151> 2005-11-15 <150> 60/ 864, 463 <151> 2006-11- 06

<160> 43 <170> Fast SEQ for Wndows Version 4.0 <210> 1
<211> 107 <212> PET <213> nus nusculus <400> 1 Gn lle

Val Leu Ser A n ser pro Ala Ile Leo Ser Ala Ser Pro

@y 151015 Qu Lys Val Thr net Thr cys Arg Ala ser ser

Ser Bwing $eeks Tg+40MabjeR20R2m3@vedosve TsgusdYkedGni dE43c 3e¥SityRE Qe in 28

: N P s Pro Trp be T rﬁﬁg4045.ALa Pr o "Ser
Jo%thsy(llfgg ﬁiﬁgﬁu’gg#tg gd%/ﬁie{l}g ion 6?&8 &/_S\}{ oﬁ éé bcg:@psu@cg elegable for
eEesEHDand @il beSadoGizyd Th L: 1 Seio tdigteid edtrehttbnt Thth ohd RdiB&1al course of
rié?%é%/?éougAwo@}%e@r(@rogg r%). Zﬁg@%ﬁgﬁeaﬁ%ﬁaﬁ%ﬁmg%r a-l;gcrond course
of rftuximdb during Weels 24-40 will continue to be followed for safety and efficacy. Subjects who
meet the criteria for retreatment during Weeks 24-40 and refuse refreatnient, for any reason, will be

withdrawn from the treatmnent period and will enter into the SFU period.

Standard arthrifis and safety assessments will be performed. Pharmacodynamic measures will
include CD19" B cells, immunoglobulins, and antoantibodies. DAS 28-ESR scores will be calculated
by the investigator at regularly scheduled visits (Prevoo ef al. Arthritis Rheum 38:44-48 (1995);
DAS-score.nl 2005 DAS-score.nl 2005: home of the DAS. Department of Rheumatology University
Medical Center Nijmegan—the Netherlands. [cited 1 September 2005]. Available from:

http:/Awrwrw das -score.nt/www.das-score.nV/index html).

The treatment period is 72 weeks long (Day 1 to Week 72). All subjects who withdraw from
the treatment period at any time or who receive retreatment with rituximab/placebo between
Weeks 24-40 and complete the treatment period should return for SFU assessments at SFU Weeks 4,
12,24, 36, and 48 after withdrawal or completion. All subjecis will be followed for at least 48 weeks
after their last dose of rituximab. Al subjects who reccive only one course of rituximab treatment
(i.¢., those that do not qualify for retreatment during the study) and complete the treatment period will
not return for SFU.

Subjects whose peripheral B-cel] counts have not recovered by the end of the treatrment period
or the SFU period will continue to be followed for laboratory evaluations and the occurrence of
serious adverse events every 12 weeks until B-cell recovery. B-cell recovery is defined as peripheral
B-cell counts that have returned to baseline values or the lower limit of normal (LLN), whichever is

lower.

At or following 16 weeks after retreatment, subjects who have not achieved a 20%
Improvement in both tender joint counts (17T Cs) and swollen joint counts (SJCs) compared with
baseline may initiate rescue treatment with one non-biolo gic DMARD, the choice of which is at the

discretion of their treating physician.
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859095 Phe Ay Ala Gy Thr Lys Leu GQu Leu Lys Arg
100105. <210> 2 <211> 107 <212> PET <213> Artifici al
sequence <220> <223> hunmani zed 2147 |ight chain

vari abl e domain <400> 2 Asp Ile Gn Met Thr G n ser

Pro ser Ser Leu ser Ala ser val cly 151015 Asp Arg Val
Thr Ile Thr cys Arg Ala Ser Ser ser Val ser Tyr Met

202 %EBretrbagndntngmd¥ yi riteinatGh R AL ySj eBE Q:h@feﬂ sheyrgneAlAdneREa0 Chlege of

P 45 Al a . Pr r n Leu r.d
R g
Coyxsys Oﬁﬁm}(iﬂiﬁ? n lﬁéﬁnﬁ'hﬁh ictive Bemased aTiElBhB ”@hntral@i’ oesGhied at BELAR

203‘5 ﬁQwe%%ngég oh&e s @mJJHE anl Nen- ¥ sty thgeg ggo Qonyoﬁed%%{a eEa!ﬂﬁtmg the

Asn hr
eff@a%y a-xmiﬁafqgs,gf rqi;g@hn@t Fith pglxqr_xy\‘g 1% This present study 18 de51gned to evaluate

the efficacy of retreatment in a placebo-controlled trial with a single additional course of rituximab in
subjects with active RA. Subjects with active disease, as characterized by a DAS 28-ESR = 2.6, will
be treated with a second course of study drug (rituximab or placebo) during Weeks 2440,

The purpose of refreatment with rituximab is to prevent flare, promote sustained control of
disease, and potentiaily prevent disease progression. The criterion of DAS 28-ESR = 2.6 for
retreatment will ensure that subjects with clinically significant disease activity are retreated. The
DAS 28-ESR will be calculated using the number of swollen and tender joints, the ESR, and the
Patient’s Globa] Assessment of Disease Activity (on a 100 mm visual analog scale [VAS]).

The primary endpoint of this study is the proportion of retreated subjects with an ACR20 at
Week 48 relative to baseline (Day 1), not relative to time of retreatment. Baseline (Day 1), not time of
retreatment, was chosen in order to evaluate the overall benefit of retreatment with rituximab in
subjects with moderate to severe RA. Without being limited to any one theory, it is hypothesized that
retreatment with RTX results in maintenance of effect to a slight improvement at Week 48 relative to
Week 24, in comparison with a deterioration in placebo-treated subjects. Although there may be a
clear treatment benefit in retreated subjects, ACR20 responses at Week 48 relative to a Week 24
baseline for both groups may be insignificant, Thus, this study is not designed to cvaluate

improvement from the time of retreatment.

Based on Week 24 data in the Phase III study (REFLEX, WA17042/12646s/
IDEC102-20), approximately 91% of subjects treated with rituximab would have met the retreatment
criterion (DAS 28-ESR = 2.6) at Week 24 of this protocol. Mandatory retreatment based on
DAS 28-ESR will provide objective efficacy information using a disease activity-based retreatment
paradigm. The minimum period of 24 weeks is based on the pharmacokinetics and
pharmacodynamics of rituximab. This is paralleled by an apparent increase in disease activity after

this timepoint and, therefore, represents a reasonable time to rereat,

The primary outcome measure is the proportion of retreated subjects with an ACR20 response
at Week 48 relative to baseline (Day 1).
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39766- 0192 saved NOVEMBER 8, 2006.txt 100105 <210> 3
<211> 108 <212> PRT <213> Honp sapiens <400> 3 Asp lle
Gn Met Thr Gn Ser Pro Ser Ser Leu ser Ala Ser Val
Gy 151015 Asp Arg Val Thr Ile Thr Cys Arg Ala Ser dn
Ser Ile Ser Asn Tyr 202530 Leu Ala Trp Tyr G n G n Lys
Pro Ay Lys Ala Pro Lys Leu Leu Ile 354045 Tyr Ala Al a

Ser Il Gl! Ser Ay Val.Pro Ser Arg Phe Ser Ay
5055?%%%%%%%@%%naaium%lfea fof)lo‘ﬁﬁe Thr Leu Thr Ile ser

‘Se ProhetiorGf fetlested subbetshlth A ABR SGhid AASHY0 PREond AWERE 48k¥ktive to

Tybasenss (dyn)G n Tyr Asn Ser Leu Pro Trp
859095 Thr "he Ay Gn Ay Thr Lys Val Qu Ile Lys Arg
1 06hamge W2 84 SR Wsekid@ compared with baseline (Day 1) for retreated subjects

*  Proportion of retreated subjects who achieve 2 European League Against Rheumnatism (EULAR)
response (good or moderate) at Week 48 relative to baseline (Day 1)

*  Change in ACR core set at Week 48 compared with baseline (Day 1) for retreated subjects (SIC,
TIC, Health Assessment Questionnaire [HAQ], patient and physician global assessments, patient
pain assessment, C-reactive proiein [CRP], and ESR)

*  ACR-N at Week 48 in retreated subjects

+  Change in SF-36 subscale and summary scores from baseline (Day 1) to Week 48 in retreated
subjects

-+ Change in Functional Assessment of Chronic Iliness Therapy-Fatigue (FACIT-F) assessment
from baseline (Day 1) to Week 48 in retreated subjects

*  Proportion of ACR20, ACR50, and ACR70 response at Week 48 in all subjects

The exploratory outcome measures are:

*  Proportion of all subjects who achieve an ACR20, ACRS0, and ACR70 response at Week 72
compared with baseline

¢+ Proportion of subjects with DAS 28-ESR remission (DAS 28-ESR < 2.6) at Week 48
*  Proportion of subjects with DAS 28-ESR low disease (DAS 28-ESR < 3.2) at Week 48
*  Proportion of subjects with DAS 28-ESR remission (DAS 28-ESR < 2.6) at Week 72
* Proportion of subjects with DAS 28-ESR low disease (DAS 28-ESR < 3.2) at Week 72

Eligible subjects who have active RF-positive (= 20 IU/mL) or R¥-negative RA, are receiving
MTX, and have had a previous or current inadequate response to one or more TNF inhibitors will be
screened for study partiéipation. RF-negative subjects will be limited to 20% of the total enrolled

population.

Subjects must meet the following criteria to be eligible for study entry:
+  Signed informed consent form
«  Ability and willingness to comply with the requirements of the study protocol
«  Age 18-80

+ Diagnosis of RA for at least 6 months, according to the revised 1987 ACR criteria for the
classification of RA (Hochberg ef al. Arihritis Rhewm 35:498-502 (1992)):
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<212> PRT <213> Artificial Sequence <220> <223> 2H7
Coal <400> 4 Arg Ala ser ser Ser Val Ser Tyr Met His
1510 <210> 5 <211> 7 <212> PRT <213> Artifici al
Sequence <220> <223> 2H7 cRo2 <400> 5 Ala Pro Ser Asn
Let! Ala Ser 15 <210> 6 <211> 9 <212> PRT <213>
Artificial Sequence <220>

Class I
Complete functional capacity with ability to carry on all usual duties without handicaps

Class I1
Functional capacity adequate to conduct normal activities despite handicap of discomfort or limited

mobility of one or more joints

Class 111
Bungtional capacity adequate to perform only few or none of the duties of usual occupation or self-

care

Class IV

Largely or wholly incapacitated with subject bedridden or confined to wheel chair, permitting little or
no self-care
*  Receiving treatment for RA on an outpatient basis
*  Documented moderate to severe active RA activity at screening as follows:

TIC = 8 (68 joint count), and

SJIC = 8 (66 joint count), and

Abnormal CRP of 2 0.6 mg/dL, or ESR of = 28 mm/hr

Documented inadequate response to previous or current treatment with one or more of the
following: etancrcept, infliximab, and/or adalimaumab because of toxicity or inadequate
efficacy

Inadequate efficacy consists of treatment with etanercept for = 3 months at doses of 25 mg
twice weekly or 50 mg weekly, at least four infusions of = 3 mg/kg infliximab, or 40 mg
adalimumab every other week for = 3 months.

«  Use of MTX 10-25 mg/wi for z 12 weeks prior to Day 1 at a stable dose for = 4 weels
+  Willingness to receive oral folic acid

« Iftaking a background corticosteroid (< 10 mg/day prednisone or equivalent), use of the
corticosteroid must be at a stable dose during the 4 weeks prior to Day 1

*  Use of one NSAID is permitted if the dose is stable for z 2 weeks prior to Day 1

*  For men and women of reproductive potential, willingness to use a reliable means of
contraception (e.g., hormonal contraceptive, intrauterine device, physical barrier) for = 30 days
prior to Day 1 and for the study duration or the duration that the subject’s peripheral CD19+ B
cells are depleted, whichever is longer
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<223> 2H7 CDR3 <400> 6 Adn Gn Trp ser Phe AStl1l Pro
Pro Thr 15 <210> 7 <211> 122 <212> PRT <213> nus
muscul us <400> 7 @ n Ala Tyr Leu An @n Ser Ay Al a
GQu Leu Val Arg Pro Gy Ala 151015 ser Val Lys Met Ser
Cys Lys Ala ser Ay Tyr Thr Phe Thr Ser Tyr 202530 Asn
met Hs Trp val Lys Gn Thr Pro A’Ag An Ay Leu Qu
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Leu
-'\'_/L@ené@i Asp Lys Ser ser Ser Thr AI a Tyr 65 70 75 80

@n Leu Ser ser Leu Thr Ser du Asp Ser Al a Val
heymppiic immune disease other than RA or significant systemic mvolvement secondary to

RA {e.g., vasculitis, pulmonary fibrosis, or Felty’s syndrome)
Secondary Sjogren’s syndrome with R4 is permitted.

History of or current inflammatory joint disease other than RA (e.g., gout, reactive arthritis,
psoriatic arthritis, seronegative spondyloarthropathy, or Lyme disease) or other systemic

rheumatic disorder (e.g., systemic lupus erythematosus, inflammatory bowel disease, scleroderma,
inflammatory myopathy, or overlap syndrome)

Functional Class IV, as defined by the ACR Classification of Functional Status in Rheumatoid
Arthritis)

Any surgical procedure, including bone/joint surgery/synovectomy (including joint fusion or
replacement), within 12 weeks prior to Day 1 or planned within 48 weeks after Day 1

Known hypersensitivity to any component of a humanized or murine monoclonal antibody
Receipt of a live vaccination within 4 weeks prior to Day 1
Significant cardiac or pulmonary disease, including obstructive pulmonary disease

Evidence of significant uncontrolled concomitant discase, such as, but not limiled to nervous
system, renal, hepatic, endocrine, or gastrointestinal disorders

Known active bacterial, viral, fungal, mycobacterial, or other infection (including tuberculosis or
atypical mycobacterial disease but excluding fungal infections of the nail beds) or any major
episode of infection requiring hospitalization or treatment with IV antibiotics within 4 weeks of
Day 1 or oral antibiotics within 2 weeks of Day 1

History of serious recurrent or chronic infection (for screening for a chest infection a chest
radiograph will be performed at screening if not performed 12 weeks prior to screening)

History of or currently active primary or secondary immunodeficiency, including HIV infection

History of cancer, including solid tumors and hematologic malignancies (except basal cell or
squamous cell carcinoma of the skin that has been excised and cured)

History of significant cytopenias or other bone mairow disorders

History of alcohol, drug, or chemical abuse within 24 weeks prior to Day 1
Pregnancy or lactation

Neuropathies and neurovasculopathies that might interfere with pain evaluation
Poor peripheral venous access

Intolerance or contraindications to oral or I'V corticosteroids
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859095 Ala Arg Val Val Tyr Tyr Ser Asn Ser Tyr Trp Tyr
Phe Asp Val Trp 100105110 Ay Thr Ay
Thr Thr val Thr Val Ser Ser 115120 <210> 8 <211> 122
<212> PRT <213> Artificial Sequence <220> <223>
Humani zed 2H7 heavy chain variable domain <400> 8 Qu
Val dn Leu Val Qu Ser Ay dy Gy Leu val @n Pro
b. @gboGityry ¥5di0ditm Geteriheu Arg Leu Ser Cys Ala Ala Ser Gy
o ToEmobhinPNEy TI“E Ser Tyr 202530 Asn Met His Trp val Arg
anAarody Lys Ay Leu Gu Trp Val 354045 Gy Ala
* | Ksolhgemelyophi@oyntASIS -Audsp Thr Ser Tyr Asn G n Lys
Phe 505560 Lys Ay Arg Phe Thr Ile Ser Val Asp Lys Ser
* M aeH meiplieu Tyr 65 70 75 80 Leu G n met Asn Ser

L@@ﬁ(ﬂnﬂnﬁ G u Asp Thr Ala Val Tyr Tyr Cys

*  Aspartate aminotransferase (AST) or alanine aminotransferase (ALT) > 2.5 x the upper limit of
normai

*  Positive hepatitis B surface antigen or hepatitis C antibody serology

*  For women of childbearing potential (including those who have had a tubal ligation), a positive
serum pregnancy test at screening

*  Excluded Previous or Concomitant Medications
*  Current use of any DMARD other than MTX
*  Concurrent treatment with any biologic agent

Treatment must be discontinued at least 4 weeks prior to Day 1, except for the following:
teflunomide for = 8 weeks (or > 14 days after 11 days of standard cholestyramine washout),
infliximab 2 8 weeks, and adalimurab > § weeks

*  Treatment with any investigational agent within 4 weeks prior to Day 1 or five half-lives of the
investigational drug (whichever is longer)

*  Any previous treatment with rituximab or other cell-depleting therapies, including CAMPATH,
anti-CD4, anti-CD3, anti-CD3, anti-CD19, anti-CD11a, anti~-CD22, BLys/ BAFFE, and other anti-
CD20 agents

*  Previous treatment with an anti-o4 integrin agent, including natalizmab

*  Previous treatment within 6 months of screening with IV v globulin or the Prosorba® Column

Upon completion of all screening evaluations and verification that the subject has met all
nclusion and exclusion criteria, site personnel will contact the interactive voice response Systeim (ivrs)
io obtain the subject number and confirm subject enrollment for study drug inventory management.
all enrolled subjects will receive rituximab as their initial course of treatment.

During Weeks 24-40, subjects who are eligible for retreatment will be randomized in a 2:1
ratio to either Group A (rituximab retreatment) or Group B (placebo; see Table 1). If a subject meets
the eligibility criteria for retreatment during Weeks 24-40, site personnel will contact IVRS to initiate

randomization of the subject and to obtain the study drug kit number.

An independent IVRS provider will conduct the randomization and hold the treatment
assignment codes. Randomization will be stratified by study center, baseline RF status (RF positive,
RF negative), and Week 24 improvements n tender and swollen joint count (=20% improvement or <
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859095 Ala Arg Val Val Tyr Tyr Ser Asn Ser Tyr Trp Tyr
Phe Asp Val Trp 100105110 Ay dn Ay
Thr Leu Val Thr Val Ser Ser 115120 <210> 9 <211> 119
<212> PRT <213> Artificial Sequence <220> <223> human
concensus sequence of subgroup Il <400> 9 du val dn
Leu Val Qu Ser Ay Ay Ay Leu Val dn Pro Gly Ay
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'Fable 1
Study Treatment Groups
Group A Rituximab: 1000 mg IV on Days 1 and 15 for the first course

1000 mg IV on Days 1 and 15 for the retreatment course
for eligible subjects (DAS 28-ESR =2.6 and meets the
refreatment criteria herein) during Weeks 24-40

Corticosteroids: 100 mg IV methylprednisolone prior to each infusion
MTX: 10-25 mg/wk
Folate: =5 mglwk

GroupB  Rituximab: 1000 mg IV on Days 1 and 15 for the first course

Placebo IV on Days 1 and 15 for the retreatment course for
eligible subjects (DAS 28-ESR =2.6 and meets the
retreatment criteria herein} during Weeks 2440

Corticosteroids: 100 mg IV methylprednisolone prior to each infusion
MTX: 10-25 mg/wk
Folate: =5 meg/wk

During refreatment, treatment group assignment will be blinded to site personnel and
Genentech. To prevent potential unblinding because of observed efficacy or laboratory changes
during retreatment, a dual assessor approach will be used to evaluate efficacy and safety.

Peripheral CD19 B-cell connts will be blinded to site persommel and Genentech until the time
of database lock for the primary endpoint at Week 48 for all subjects envolled in the trial. Therefore,
- all subjects who have completed the treatment period and SFU prior to database lock will be assumed

to be peripherally depleted and will remain in B-cell follow-up.

The Efficacy Assessor (or designee) should be a rheumatologist or skilled arthritis assessor.
The Efficacy Assessor must not be the Principal Investigator. The Efficacy Assessor will only have
access to efficacy data and will be responsible for completing the joint counts and Physician’s Global
Assessment of disease activity VAS only. To ensure consistent joint evaluation throughout the 1tial,
individual subjects should be evaluated by the same Jjoint assessor for all study visits. During a study

visit, all subject-reported outcomes should be completed prior to all other assessments.

The Safety Assessor (or designee) should be a rheumatologist and will have access to both
safety and efficacy data. The Safety Assessor may be the Principal Investigator. The Safety Assessor
will have access to source documents, laboratory results, and Case Report Forms (CRFs) and will be
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505560 Lys Ay Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys

Asn Thr Leu Tyr 65707580 .
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Ala Arg Ay Arg Val Gy Tyr Ser Leta Tyr Asp Tyr Trp
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<223> Heavy chain cDR2

Rituximab for use in this study is a sterile, clear, colorless, preservative-free liquid
concentrate for IV administration. Rituximab is supplied at a concentration of 10 mg/ml in 500 mg
(50 mL) single-use vials. The product is formulated for IV administration in 9.0 mg/mL sodium
chloride, 7.35 mg/ml. sodium citrate dihydrate, 0.7 mg/ml. polysorbate 80, and Sterile Water for
Injection. The pH is adjusted to 6.5.

All enrolled subjects will receive a course of rituximab (1000 mg rituximab by IV infusion on
Days 1 and 15) as their initial treatment. During Weeks 24-40, subjects eligible for retreatment will
be randomized to Group A to receive an additional course (two doses) of rituximab 1000 mg IV 14
days apart or to Group B to receive a course (two doses) of placebo 1000 mg IV 14 days apart.

Premedication with 1000 mg oral acetaminophen and 50 mg oral diphenhydramine is
recommended for all subjects, and 100 mg IV methylprednisolone to be completed within 3060

minutes prior to each rituximab/placebo infusion is required.

All subjects will continue to receive MTX at a stable dose of 10-25 mg/wk and receive a

stable dose of folate (= 5 mg/weck) given as either a single dose or as a divided weekly dose.

Rituximab/placebo infusions should be administered to subjects under the close supervision of
the mvestigator or designee in a hospital or clinic where full resuscitation facilities are immediately
available. Although rituximab may be administered on an outpatient basis, subjects may be
hospitalized for observation at the discretion of the investigator, Rituximab/placebo should be
administered as a slow IV infusion. Do not administer as an IV push or bolus. At the end of each
infusion, the IV line should remain in place for at least 1 hour to aliow administration of IV drugs if

necessary. If no adverse event occurs during this time, the IV line may be removed.

Using appropriate aseptic technique, withdraw the necessary amount of rituximab/placebo and
dilute to a final concentration of 4 mg/ml into an infusion bag containing either 0.9% Sodium
Chloride, USF, or 5% Dextrose in Water, USP. Gently invert the bag to mix the solution. Rituximab
vials are biologically and chemically stable at 2°C—8°C (36°F-46°F), Vials must not be used beyond
the expiration date. Rituximab should be protected from exposure o direct sunlight.

Onee reconstituted in IV bags, rituximab solutions for infusions may be stored at 2°C-8°C
(36°F~46°F) for 24 hours. Rituximab solutions for infuision have been shown to be stable for an
additional 24 hours at room temperature (23°C or 73 °F). However, since rituximab solutions do not
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<400> 11 Ala Ile Tyr Pro Ay Asn Gy Asp Thr ser Tyr
Asn A n Lys Phe Lys 151015 Ay <210> 12 <211> 13
<212> PRT <213> Artificial sequence <220> <223> Heavy
chain CDR3 <400> 12 Val Val Tyr Tyr Ser Asn ser Tyr
Trp Tyr Phe Asp Val 1510 <210> 13 <211> 213 <212> NT
<213> Artificial Sequence <220> <223> humani zed 2H7

ght chain sequence <400> 13 Asp Ile G n net Thr Gn
Ogé?m ppigsesativesgijted é‘t}u@@r*‘h%f%b§é‘?lg%13d @5-818102 smompatlbﬂmes

between rituximab and polyvinyl chloride or polyethylene bags have been observed.

As to refreatment, DAS 28-ESR will be caloulated using the joint count and Patient’s Global
Assessment of Disease Activity (VAS) from the current visit and the ESR from the current or the
previous visit only if the ESR from the current visit is unavailable. Subjects who meet the following
criteria at any visit during Weeks 2440 are eligible to receive retreatment with study drug (rituximab

or placebo):

+ DASZ28-ESR=z26

+ Negative urine pregnancy test for women of childbearing potential (including those who have had
a tubzl ligation)

In addition, subjects who qualify for refreatment by DAS 28-ESR = 2.6 during Weeks 24-40
must also meet the following criteria in order to be reireated based on results from the previous visit if
current resulis are unavailable:

*  Hemoglobin = 8.0 g/dL

+  Absolute neutrophii count = 1.5 p 10*/uL

+ IgM = 0.40 mg/mL

+ JgG=5.0 mg/mL

«  No significant cardiac or pulmonary disease (including cbstructive pulmonary disease)
+  No primary or secondary immunodeficiency, including known history of HIV mfection

«  No evidence of significant uncontrolled concomitant disease, such as, but not limited to nervous
system, renal, hepatic, endocrine, or gastrointestinal disorders

«  No active infection of any kind, (excluding fungal infections of nail beds), or any major cpisode
of infection requiring hospitalization or treatment with IV antibiotics within 4 wecks of infusion
or completion of oral antibiotics within 2 weeks prior to infusion

Rituximab dose modification is not permitted during this study. In the event of an
infusion-reiated reaction, the rate of infusion may be adjusted. If a subject experiences an
infusion-related reaction requiring an interruption in the infusion and the investigator determines that
the infusion should not be restarted, the subject should be withdrawn from the study treatment period
and enrolled into the SFU,

All subjects will receive concomitant 10-25 mgfwk MTX, as prescribed by their treating
physician. Subjects must have been treated with MTX for = 12 weeks prior to entering the study and
must remain on a stable dose of MTX for = 4 weeks before Day 1 and during the study, unless

modification is necessary for toxicity.
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Ala Pro Lys Pro Leu Ile Tyr 354045 Ala Pro Ser Asn Leu
Ala ser Ay val Pro Ser Arg Phe Ser Ay Ser 505560 dvy
Ser Ay Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gn
Pro Au 39766-0192 saved NOVEMBER 8, 2006. t xt

6570 I n Tr Ser
}El%ﬁ%%gr&f &enﬁﬂhacé Xr&h%sgﬁa%éﬁitﬁh@)&m? en o%f In
‘@1‘3& tojmpipimiap S TRF fxiTit; all/aﬂbﬁﬁis feast avitPMI X100 1E<5m§1cﬁ)ve$etabl\ddbse of folic
doMI€> § 1og/wlehlg glEOaskitilr SORetASRIAdH G B ald@lidck sy ek, Fhy dosmg
11512 mve% Aior &rthaI Val Cys Lou Leu Asn Asn Phe
%‘Ee“ TRy e e N Y8 130135140 Val G n Trp Lys v

Asp Asn Ala Leu G n Ser Gy M1 Ser Gn GQu
Daily treatment with < 10 mg prednisone or equivalent is allowed if the dose is stable for = 4

weeks prior to Day 1. The dose should remain stable throughout the study, unless modification is

required for toxicity,

Use of one NSAID is allowed if the dose is stable for = 2 weeks prior to Day 1. The dose

should remain stable throughout the study, unless modification is required for toxicity.

In addition, daily treatment with < 325 mg acetylsalicylic acid is allowed for cardiovascular

prophylaxis.

Additional analgesics may be used for pain as required. However, subjects should not take
analgesics within 12 hours prior to a visit where efficacy assessments will be performed. Adjustments

to the analgesic regimen may be made, but the change must be documented in the appropriate CRFs.

Intra-articular injections of corticosteroid are discouraged, particularly during the first
48 weels; however, they may be used on a limited basis to manage a subject’s RA activity during the
study. No more than ong joint per 24-week period should be injected, and the same joint should not
be injected more than once in any 48-week period. No single injection should exceed 40 mg
triamcinolone (or equivalent), and the total dose of corlicostercid should not exceed 80 mg

triameinolone (or equivalent) during any 48-week period.

During the study, subjects may continue to receive a background corticosteroid with a dose of
< 10 mg/day of prednisone (or equivalent). In the case of a disease flare or non-RA condition, such as
asthma, requiring treatment with oral corticosteroids, appropriate doses should be administered for a
maximum of 2 weelks and should be tapered down to the previous level as rapidly as medically

possible.

Increasing the dose of corticosteroids wiil be considered worsening of a subject’s condition

from baseline and should be recorded as an adverse event on the CRFE.

1V or intramuscular corticosteroids are not permitted in the study, other than those specified in

the protocol treatments,
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145150155160 ser Val Thr A u G n Asp Ser Lys Asp Ser

Thr Tyr Ser Lou Ser ser 165170175 Thr Leu Thr Lou ser
Lys Ala Asp Tyr Qu Lys His Lys Val Tyr Ala 180185190
Cys Au Val Thr Hs A n Gy Leu ser ser Pro Val Thr

Lys Ser Phe 195200205 Asn Arg Ay Gu Cys 210 <210> 14
<211> 452 <212> PRT <213> Artificial Sequence <220>
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bipotpppst pgpin pa S@fvﬂﬁ dose Af ML forpd Weslys befowpdeg 1 and during the

study, unless modification is necessary for toxicity.

At or following 16 weeks after retreatment, subjects who have not achieved a 20%
improvement in both TICs and SICs compared with baseline may initiate rescue treatment with one
non-biologic DMARD, the choice of which is at the discretion of their treating physician. Subjects

who receive rescue wilt not be withdrawn from the study.

Laboratory samples must be drawn prior to infusions of methylprednisolone IV and

rituximab/placebo.

Subject-reported data (e.g., Patient’s Global Assessment of Disease Activity, Patient’s
Assessment of Pain) may only be recorded by the study nurse/investigator on behalf of the subject if
the subject has difficuity writing during the visit or is unable to read. This must be documented

clearly in the subject notes.

To prevent potential unblinding, a dual assessor (Efficacy Assessor and Safety Assessor)
approach will be used to evaluate efficacy and safety. Itis essential that assessments completed by the

subject and the Efficacy Assessor are made before those by the Safety Assessor.

The subject's overall assessment of his or her disease activity during the last 24 hours should
be described using the 100-mm horizontal VAS where the left-hand extreme of the line represents no
disease activily (symptom free and no arthritis symptoms) and the right-hand extreme represents

maximum disease activity (maximurm arthritis disease activity).

The subject’s assessment of his or her level of pain during the last 24 hours should be
described using the 100-mm horizontal VAS where the left-hand extreme of the line represents no

pain and the right-hand extreme represents unbearable pain.

The Stanford HAQ disability index is a subject-reported questionnaire specific for RA. It
consists of 20 questions referring to eight component sets: dressing/grooming, arising, eating,
walking, hygiene, reach, grip, and activities. The questionnaire will be scored based on instructions
from Stanford University Medical Center (Fries ef al. Arthritis Rhetm 23:137-145 (1980)).

The FACIT-F will be used to assess fatigue. Xt is a 13-item questionnaire in which subjects

are requested to score each question on a 0-4 scale. The assessment was originally developed for
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Gy Ala lle Tyr Pro Ay ASn Gy Asp Thr ser Tyr ASn

G n Lys Phe 505560 Lys Ay Arg Phe Thr Ile ser Val Asp
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An evaluation of 66 joints for swelling and 68 joints for tenderness should be performed by a
rheumatologist or skilled joint assessor. Joints will be evaluated and classified as swollen or not
swollen and tender or not tender based on pressure and joint maniputation upon physical examination.
Joints with total joint prosthesis or arthrodesis should not be evaluated; however, all other joints

should be evaluated. The joints to be evaluated for swelling and tenderness are provided below:
Temporomandibular joint

Sternoclavicular joint

Acromioclavicular joint

Shoulders®

Elbows™*

Wrists*

Interphalangeal on digit 1*

Distal interphalangeal joints on digits 2~5
Proximal interphalangeal joints on digits 2-5°
Metacarpophalangeal joints on digits 1-5°
Hips (tendemess only)

Knees®

Ankles

Metatarsals

Interphalangeal joinis on toes 1-5
Metatarsophalangeal joinls on toes 1-5

* Includes the 28 joints used to calculate the Disease Activity Score (DAS)28.
Joints that have undergone a procedure should be evaluated as follows:

«  Surgery: Any joint that has been replaced or fused at any time prior to or during the study should
be documented as nonevaluable (NB) for the duration of the study.
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evaluated again,

+  Arthrocentesis: Any joint that undergoes synovial fluid aspiration will not be evaluated at the
following scheduled visit and will be graded as ND. After this time, the joint may be evaluated
again,

The physician’s assessment of & subject’s disease activity during the last 24 hours should be
described using the 100-mm horizontal VAS where the Ieft-hand extreme of the line represents no
disease activity (symptom free and no arthaitis symptoms) and the right-hand extreme represents
maximum disease activity, This shonld be complefed by the Efficacy Assessor who may or may not

be a physician.

CRP will be analyzed at a central laboratory. ESR will be determined using the Westergren

method at the local laboratory.

A DAS 28-ESR = 2.6 has been selected as a threshold for retreatment in this trial. Subjects
with a DAS 28-BSR = 2.6 during Weeks 24-40 may be eligible to receive a second course of study
drug (rituximab or placebo).

A general physical examination (including the cardiovascular, respiratory, gastrointestinal and
neurological systems) should be performed at the times indicated in the Schedule of Assessments.
Any persisting abnormalities should be stated each time the examination is performed. Diagnosis of

new abnormalities should be recorded as an adverse event if appropriate.

Vital signs (heart rate, systolic and diastolic blood pressure, and temperature) will be taken at
the times indicated in the Schedule of Assessments. Assessments should be taken after the subject has

been in a semi-supine position for at least 5 minufes.

Twelve lead electrocardiograms (ECGs) should be performed at the times indicated in the

Schedule of Assessments.

Posterior-anterior and lateral chest radiographs should be obtained at screcning and reviewed
by the investigator or designee. At screening, if chest radiographs have been taken within the past
12 weeks that show no clinically significant abnormality and there are no signs or symptoms
suggestive of pulmonary disease that would exclude the subject from the trial, then: chest radiograph
does not need to be repeated.
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assessments will include the following:

*  Hematology/CBC: Hemoglobin, hematocrit, red blood cells (RBC), white biood cells (WBC)
with differential, and platelet counts.

*  Serology: Hepatitis B surface antigen (HBsAg) and hepatitis C virus (HCV) antibody.

¢ Serum chemistries: AST/SGOT, ALT/SGPT, alkaline phosphatase, total protein, albumin, total
bilirubin, blood urea nitrogen (BUN), uric acid, creatinine, random glucose, potassium, sodium,
chloride, calcium, and phospharous.

* Urinalysis: Blood, protein, and glucose (microscopic examination, if abnormal and applicable).

¢ Pregnancy test: All women of childbearing potential (including those who have had a tubal
ligation) will have a serum pregnancy test at screening. In addition, regular urine pregnancy tests
will be administered at all other visits. If a urine pregnancy test is positive, 1§ must be confirmed
by a serumn pregnancy test,

*  Serum C3 and C4 complement levels,

*  Immunologic assessments: Quaniitative immunoglobulins (Total Ig, IgG, IgA, and IgM), RF
(total and isotype concentrations), and anti-cyclic-citrullinated peptide (CCP) antibody (IgG).

*  Expanded fluorescent-activated cell sorter (FACS) analysis: Celt populations assessed will
include monocytes (CD14 and CD16); NK cells (CD56); T-cell subsets (CD3, CD4, CD8,
CD45RO, and CD45RA); and B-cell subsets (CD19, CD27, CD38, and IgD). Activation markers
may also be evaluated (CD25, CD69, CD40L, and CDS0).

* B cell FACS analysis: absolute B cells (CD19) only.
*  Analysis for HACA response will be performed using an ELISA for all enrolled subjects.

+  Pharmacokinetic assays: Serum samples will be obtained for pharmacokinetic assay at the visits
indicated in the SOA and also at the same timepoints as HACA. Serum rituximab concentrations
are required to accurately mterpret HACA results.

*  Optional biomarker samples:

For subjects who consent separately, opiional research samples (whole blood, serum) will be
collected during the course of the study for exploratory biomarker assessments. Whole blood
samples, collected using PAX gene™ RNA tubes, will be used for gene expression profiling,
Serum sample assessments of markers related to RA or rituximab may include, but not be
limited to, cytokine/chemokine measurements and quantitation of bone and cartilage turnaver
matkers. All samples will be collected at the same timepoints for optimal data comparability.

It is anticipated that information from this analysis will promote and facilitate individualized
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151015 Ser Leo Arg Leo ser Cys Ala Ala Ser @y Tyr Thr
Phe Thr Ser Tyr 202530 Asn Met His Trp val Arg Gn Ala
Pro Ay Lys Gy Leo Qu Trp val 354045 Ay Ala Ile Tyr
Pro Ay Asn Gy Asp Thr Ser Tyr Asn G n Lys Phe 505560
Lys Gy Arg Phe Thr Ile ser Val Asp Lys ser Lys Asn
Thr Leo Tyr 65 70 75 80 Leo G n Met Asn ser Leo Arg

Clala % rv1a§)ee{:te1 szaaersé ?}mﬁ.XI::n c}/ma.b.ls Sod%?s,'f%c%g % @rgligacy and safety,
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ser ¢Pﬁasem§/§rea1%ﬁ Phese 1%?2@1@@5 storeel fogap top groqmy after dagbgsp glosure.
Pro ser ser Lys Ser Thr ser Ay Gy Thr 130135140 Al a

Ala Leo Ay cys Leo val Lys Asp Tyr Phe pro Qu Pro

val u Nal e i ures or
al Ahe bﬂeﬂt@ ind 1@5@@% V& 11’5?]121{6% E@n@ fgge@o @ﬁ? s spRkife hiBddd

Thr
assessmen% are pe%orme mc\u%mg changes fo a subject’s ourrent]freahnent regimen. Screening
evaluations may be performed during a 56-day period prior to the first infusion of rituximab on Day 1.
Subject reported assessments should be performed prior to other clinical assessments,

If a subject fails a laboratory exclusion criterion at screening, the investigator may repeat the
test up to twice within the screening period. If the subject fails the laboratory criterion a third time,
they will be considered a screen failure. A blood sample or laboratory test will not be considered as
re-tested if the sample was redrawn because of sample handling problems, breakage, or sample

integrity. A subject who fails screening may be re-screened.

A subject may be re-screened if they did not meet all the eligibility criteria within 56 days of
the original screening visit. A subject who undergoes re-screening must repeat the entire screening
process and be re-consented prior to any study-specific procedures. Subjects may be re-screened only

once.

a. Screening Visit (Day — 56)

+  Written Informed Consent

+  Review of inclusion and exclusion criteria

+  Contact IVRS to obtain assignment of subject screening nember
»  Demographic data (e.g., sex, age, race/ethnicity)

»  Complete medical history (including vaccination history)

»  Concomitant medications taken within 12 weeks before screening, including vaccines, all prior
DMARDs, and biologic agents

«  Vital signs (heart rate, blood pressure, and temperature)

»  Complete physical examination, including height and weight measurements
¢+ Joint evzluation

*  12-Lead ECG

+  Chest Xray

If a chest X.ray has been performed within 12 weeks before sereening and showed no
clinically significant abnormality, a chest X-ray is not required at screening.

»  Central laboratory assessments
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Ala val Leo G n ser ser Ay Leo Tyr Ser Leo ser Ser
val Val Thr 180185190 val Pro Ser Ser ser Leo @y Thr
A@n Thr Tyr Ile Cys Asn Val Asn 195200205 Hi s Lys Pro
Ser Asn Thr Lys Val Asp Lys Lys Val Qu Pro Lys ser
210215220 Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro
Ala Pro GQu Leo Leo 225230235240 Ay Ay Pro Ser val
Phe a_.Phe Pro Lys Pro Lys Asp Thr Leo 245250255
Ff? t@e%y/%dg Thr Pro Gu Val Thr Cys Val Val Val

Asp Mapatifhen su2Be268p24 hdticsatitd QaBPdyPr 0 G u Val Lys Phe
Asn Trp Tyr Val Asp Gy Val Qu 39766-0192 saved

NOVERBERPB21apgU6st 0% tvorzq@i S EBBringotenfial (impdygling|thpsq whe Ippyhad a
Lys Pabdh,éﬁgn)(} u @u Gn Tyr Asn Ser Thr 290295300 Tyr
Arg er Val Leo Thr Val Leo HS G n Asp Trp
Leo 'Hm G erms T1€8
Urinalysis
CRP
IgG and IgM
Total RF

*  ESR (local laboratory; Westergren method)

All assessments during the treatment period should be performed within the gpecified time
window for each visit. Assessments and procedures scheduled on days when rituximab is
administered should be performed prior to the rituximab infusion, unless otherwise indicated. For this
study, Day 1 is the day of initial ritwiimah mfusion. The Day 1 visit should be performed on a day
that will allow subsequent visits (e.g., Day 15 visit) to oceur without delay. Subject-reported
assessments should be performed prior to other clinical assessments. For subjects eligible for
retreatment, the vigit af which the subject meets the eligibility criteria for retreatment is considered the

qualifying visit.

a. Dayl
All assessments will be performed 30 minutes pre-infusion unless otherwise specified.
+  Review of inclusion and exclusion criteria
+  Contact IVRS for subject enrollment number and study drug inventory
» TPatient’s Global Assessment of Discase Activity (VAS)

+ Patient’s Assessment of Pain (VAS)

HAQ
+  FACIT-F
. SP36

Vital signs (heart rate, blood pressure, and temperature): pre-infusion, during infusion (every 15
minutes for 1 hour, and then every 30 minutes until the end of infusion), and post-infusion (every
30 minutes for 1 hour post-infusion)

+  Physical examination, including measurement of body weight

» Joint evaluation
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305310315320 Gy Lys Qu Tyr Lys Cys Lys Val Ser Asn
Lys Ala Leo Pro Ala Pro 325330335 Ile GQu Lys Thr Ile
ser Lys Ala Lys Ay Gn Pro Arg Au Pro G n 340345350
Val Tyr Thr Leo Pro Pro ser Arg Gu Gu nmet Thr Lys

Asn G n Val 355360365 ser Leo Thr cys Leo Val Lys Ay
Phe Tyr Pro Ser Asp Ile Ala Val 370375380 GQu Trp Gu

Se n., i,N_pro . Asn, As roLys Thr "M Pro
38%’?’3%%gﬁ%’B&@ﬁF%PS{?S?@E‘éﬁC&A%“g&F gy/@% Gy Ser Phe Phe

‘L eUrideypieet@iby letForbu@@er] S chdkDoAhO fdkantiMAnciAGR: thiks wiShavOhAl a tubal
Trgafdd) GNn Ay Asn Val Phe ser cys Ser Val 420425430

Met Hs Qu Ala Leo His Asn His Tyr Thr G n Lys ser
‘LeberSelrlatioutyr 854404145 ser Pro Ay 450

Hematology/CBC (within 30 minutes pre-and post-infusion)
Serum chemistries
Urinalysis
BExpanded FACS (within 30 minutes pre- and post-infusion)
CD19 B cells (within 30 minutes pre-and post-infusion)
CRP
Immunoglobuling
RF
Anti-CCP antibody
C3,C4
Pharmacokinetic sample (30 minutes pre- and post-infusion)
HACA sample
*  ESR (local laboratory; Westergren method)
*  Optional research biomarker samples (whole blood and serum samples)
+  Methylprednisolone adnunistration
+  Rituximab administration
»  Adverse events

+  Concomitant medications

b. Day 15 (1 day)

All assessments will be performed 30 minutes pre-infusion unless otherwise specified.

+  Urine pregnancy test for women of childbearing potential (including those who have had a tubal
ligation)

= Vital signs (heart rate, blood pressure, and temperature): pre-infusion, during infusion (every 15
minutes for 1 hour, and then every 30 minutes until end of infusion), and post-infusion (every 30
minutes for 1 hour post-infusion)

+  Central laboratory assessments
Hematology/CBC (within 30 minutes pre- and post-infusion of rituximab)

Serum chemistries
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<210> 16 <211> 285 <212> PSI <213> Hono sapi ens <400>
16 Met Asp Asp Ser Thr Qu Arg AQu G n Ser Arg Leo Thr
Ser Cys Leo 151015 Lys Lys Arg Gu Gu net Lys Leo Lys
GQu Cys Val ser Ile Leo Pro 202530 Arg Lys Qu Ser Pro
Ser Val Arg Ser Ser Lys Asp Gy Lys Leo Leo 354045 Al a
Ala Thr Leo Leo Leo Ala Leo Leo Ser Cys Cys Leo Thr
val Val 505560 ser phe Tyr Gn Val Ala Ala Leo Gn dy
Asp VéBlyEFa Ser Leo Arg 65 70 75 80 Ala G u Leo G n
Ay bg% Hs Ala Gu Lys Leo Pro Ala Gy Ala Ay 859095
Ala Pro Lys Ala Ay Leo Au Gu Ala Pro Ala Val Thr
Al a Pﬁayllalg@@leﬂ%mﬂﬁ@ﬂ_@mwgpw |aed peni@iew) Pro Pro Ala Pro
Gl%ethyipredmscxone ag]mmis rau{%er Gn Asn 115120125

Rituximab administration

Adverse events

Concomitant medications

c. Weeks 4,12, and 20 (Days 28, 84, and 140, respectively; + 3 days)

Patient’s Global Assessment of Disease Activity (VAS)
Patient’s Assessment of Pain (VAS)

HAQ

FACIT-F (Week 12 only)

Joint evaluation

Physician’s Global Assessment of Discase Activity (VAS)

Urine pregnancy test for women of childbearing potential (including those who have had a tubal
ligation)

Ceniral laboratory assessments
Hematology/CBC
Serum chemistries
Urinalysis
Expanded FACS (Week 12 only)
CD19 B cells (Weeks 4 and 20 only)
CRP
C3, C4 (Week 4 only)
Pharmacokinetic sample
Immunoglobulins
ESR (local laboratory; Westergren method)
Optional research biomarker samples (whole blood and serum samples) (Week 12 only)

Adverse events

+  Concomitant medications
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Ser Arg Asn Lys Arg Ala val Gn dy Pro Qu Gu Thr
val Thr G n 130135140 Asp Cys Leo G n Leo Ile Ala Asp
ser Au Thr Pro Thr Ile G n Lys 145150155160 Gy Ser
Tyr Thr Phe Val Pro Trp Leo Leo ser phe Lys Arg Ay
ser 165170175 Ala Leo Qu GQu Lys Gu Asn Lys Ile Leo
Val Lys GQu Thr Gly Tyr 180185190 Phe Phe Ile Tyr Ay

GGWQ}_@‘;(@ quy r Asp Lys Thr Tyr Ala Met 195200. 205

Arg Lys Lys Val H's val Phe Ay

Asp G u Leo 210215220 ser Leo VaI Thr Leo Phe Arg Cys

J 5230235240 Pro Asn
fatlggrg (@q%ﬁﬁsr@é‘“% S t“i“iy a Lys Leo Gu Gu

- yaiéd R 220N AT Paifdtadyeo G n Leo Ala Ile Pro Arg Qu

Asn Ala G n fie Ser Leo 260265270 Asp
K34y Asp Val Thr Phe Phe Gy Ala Leo Lys Leo Leo
FACIT-F
SF-36

Joint evaluation
Physician’s (Global Assessment of Disease Activity (VAS)

Calculate DAS 28-ESR using the joint count and Patient’s Global Assessment of Disease Activity
(VAS) from this visit and the ESR from the previous visit, if ESR result is not available

Evaluate subject’s eligibility for retreatment based on the calculated DAS 28-ESR and
laboratory resulis from the previous visit,

If the subject is eligible for refreatment, proceed to Retreatment Day 1 and complete
assessments as specified.

Urine pregnancy test for women of childbearing potential (including those who have had a tubal
ligation)

Central laboratory assessments

Hematology/CBC

Serum chemistries

Urinalysis

Expanded FACS

CRP

Immunoglobuling

RF

Anti-CCP antibody

Fharmacokinetic sample

HACA sample
ESR (local laboratory; Westergren method)
Optional research biomarker samples (whole blood and serum samples)
Adverse gvents

Concomitant medications
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275280285 39766-0192 saved NOVEMBER 8, 2006.txt <210>
17 <211> 309 <212> PRT <213> nus nuscul us <400> 17 Met
Asp Qu Ser Ala Lys Thr Let! pro Pro pro cys Let! cys
Phe Cys 151015 Ser Gu Lys Ay GQu Asp Met Lys Val dy
Tyr Asp Pro Ile Thr Pro 202530 A n Lys Qu Gu Ay A a
Trp Phe Ay Ile Cys Arg Asp Ay Arg Let! 35404&5 Lga
Let! Ala Let! Let! ser Ser Ser
Phe e%gg(ﬁ;g é?ed%%%%smt Ser Leu Tyr G n Let! Ala Ala
L ePatientisrilolabAsagsprmdneef Digeese AsiivitydVASB5 70 75 80 Arg Met
a G n _Ser Gy ser Ala Thr Pro Ala Al a
Hat‘é%@d\ﬁ%‘:ss@en“)ﬁ%x%% u {et! Thr Ala Ay Val Lys
I{wdg' Let! Thr Pro Ala Ala 100105110 Pro Arg Pro Hi s

Asn Ser Ser Arg Gy His Arg Asn Arg Arg Ala Phe
"115i ovebstion

*  Physician’s Global Assessment of Disease Activity (VAS)

*  Complete only if the subject has not been retreated. Calculate DAS 28-ESR using the joint count
and Patient’s Global Assessment of Disease Activity (VAS) from this visit and the ESR from the
previous visit, if ESR result is not available.

Evaluate subject’s eligibility for retreatment based on the calculated DAS 28-ESR and
laboratory results from the previous visit.

If the subject is eligible for retreatment, proceed to Retreatment Day 1 and complete
assessments as specified.

*  Urine pregnancy test for women of childbearing potential (including those wha have had a tubal
ligation)

+  Central laboratory assessment
Hematology/CBC
Serum chemistries
Urinalysis
CD19 B cells
CRP
Immunoglobulins
Pharmacokinetic sample
*  ESR (local laboratory; Westergren method)
» Adverse events

+  Concomitant medications

f. Weeks 32, 40, and 44 (Days 224, 280, and 308, respectively; + 3 days)
*  DPatient’s Global Assessment of Discase Activity (VAS)

*  Patient’s Assessment of Pain (VAS)
HAQ
*  FACIT-F (Week 32 only)

«  Joint evaluation
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Gn dy Pro Qu Au Thr u Gn Asp val Asp Let! Ser
Ala Pro Pro 130135140 Ala Pro cys Let! Pro Ay Cys Arg
Hs ser Gn H s Asp Asp Asn Gy 145150155160 Met Asn
Leu Arg Asn Ile Ile Gn Asp cys Let! Gn Let! Ile Ala
Asp 165170175 Ser Asp Thr Pro Thr Ile Arg Lys Gy Thr
Thr Phe Val Pro Trp 180185190 Let! Let! Ser Phe

Tyr

Lys Arg, n_ Al i u d S GQu Asn Lys
TSRO e Bl et TSy Tror Bhe he 11
*TyConHese dyhf thé_&bbid.cﬁ{a!; no? 43R Lh 2R, EMEula TASAS BSREAnd tholBunt
Al dd IRLentGobEl ASsedéaknt b Bisdde b o¥if (ENS flediShi A2RARORSEARM b m the

V alrevidu$ vials R0 R s do B8 BaGFe gVJxQ% 23R 40k8k] Val Thr Let!
Phe Arg Cys 245250255 Il e n Asn Met Pro Lys Thr Let!

pro alagupjeSreligiykty Py rerépgnentbased 26 02 GERABA BA§ 23-E3R #kla
Ar g laedrdtor@esulirom Gk predspvigt.u |le G n Let! Ala lle Pro

If the subject is cligible for reireatment, proceed to Retreatment Day 1 and complete
assessments as specified.

*  Urine pregnancy test for wornen of childbearing potential (including those who have had a tubal
Higation}

+  Cenlral laboratory assessments
Hematology/CBC
Serum chemistries
Urinalysis
Expanded FACS (perform only if subject has not been retreated; Week 44 oniy)
CDI19 B cells
Immunoglobuling
CRP
Pharmacokinetic sample
+  ESR (local laboratory; Westergren method)
+  Adverse events

+  Concomitant medications

g. Week 48 (Day 336 £ 3 days)

+ Patient’s Global Assessment of Discase Activity (VAS)
Patient’s Assessment of Pain (VAS)
HAQ
FACIT-F
SF-36
Joint evaluation

Physician’s Global Assessment of Disease Activity (VAS)
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275280285 Arg Au Asn Ala Gn Ile ser Arg Asn Gy Asp
Asp Thr Phe Phe Ay 290295300 Ala Let! Lys Let! Let!
305 <210> 18 <211> 17 <212> PRT <213> Artificial
Sequence <220> <223> 8AFF ant agoni st <220> <221>

VARI ANT <222> 1 <223> X can be any am no acid except
cystein <220> <221> VARI ANT <222> 3 <223> X can be any

anie %@ﬁﬁcﬁ&@ ﬁ)@tﬁoﬁ:&’x%f %hzf&beaﬁgg &@engegt %nc:"tud?]?g ﬁoq{a M%ga tubal
8 hg%%&? txt <2

Central laboratory assessments

Hematology/CBC

Serum chemistries

Urinalysis

Expanded FACS

CRP

Immmumoglobulins

RF

Anti-CCP antibody

Pharmacokinetic sample

HACA sample
ESR (local laboratory; Westergren method)
Optional research biomarker samples (whole blood and serum samples)
Adverse Events

Concomitant Medications

h. Week 60 (Day 420 % 7 days)

Patient’s Global Assessment of Discase Activity (VAS)
Patient’s Assessment of Pain (VAS)

HAQ

FACIT-F

Joint evaluation

Physician’s Global Assessment of Disease Activity (VAS)

Urine pregnancy test for women of childbearing potential (including those who have had a tubal
ligation)

Central laboratory assessments
Hematology/CBC
Serum chemisiries
Urinalysis

BExpanded FACS
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<221> VARI ANT <222> 5 <223> X can be any am no acid
except cystein <220> <221> VAR ANT <222> (7)...(12)
<223> X can be any amino acid except cystein <220>
<221> VARI ANT <222> 14, 15 <223> X can be any am no
aci d except cystein <220> <221> VARI ANT <222>
(16)...(16) <223> X can be either L, F, | or V <220>
<2212gARI ANT <222> (17)...(17) <223> X can be any
am no acid except cystein

Immunoglobulins

Optional research biomarker sample (whole blood and serum samples)
*  ESR (local laboratory; Westergren method)
Adverse events

+  Concomitant medications

i Week 72 (Day 504 + 7 days)

Subjects whose peripheral B-cell (CD19") counts have not recovered at the completion of this visit
will enter the B-cell follow-up period. B-cell recovery is defined as peripheral CD19” counts that

have returned to baseline values or the LLN, whichever is lower.
*  Patient’s Global Assessment of Disease Activity (VAS)

¢ Patient’s Assessment of Pain (VAS)

.« HAQ
«  FACIT-F
. SF36

*  Vifal signs (heart rate, blood pressure, and temperature)

*  Physical examination, including weight

* Joint evaluation

*  Physician’s Global Assessment of Disease Activity (VAS)
+  12-Lead ECG

* Urine pregnancy test for women of childbearing potential (including those who have had a tubal
ligation)

*  Central laboratory assessments
Hematology/CBC
Serum chemistries
Urinalysis
Expanded FACS
CRP
Immunoglobuling
RF
Anti-CCP antibody
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<400> 18 xaa Cys Xaa Asp Xaa Leta Xaa Xaa Xaa Xaa Xaa
Xaa Cys Xaa Xaa Xaa 151015 Xaa <210> 19 <211> 17
<212> PRT <213> Artificial Sequence <220> <223>
Formul a 1 sequence <400> 19 G u Cys Phe Asp Leu Leu
val Arg Ala Trp Val Pro Cys Ser Val Leu 151015 Lys
<210> 20 <211> 17 <212> PRT <213> Artificial Sequence

. <220> < f§> F la. 1S nce <400> 20 G u Cys Phe
/ég @8‘[’5‘1% SRRT2 eggrﬁmc%%ldg val Pro Cys Ay Leu Leu
*  Optional research biomarker samples (whole blood and serum samples)

+  Adverse events

+  Concomitant medications

Subjects eligible for retreatment during Weeks 24-40 will be randomized to receive an
additional course of study drug. Subjects should complete all Retreatment Day 1 assessments that
have not been performed during the qualifying visit. Assessments performed from the qualifying visit

do not need to be repeated.

If the infusion cannot be given on the same day as the qualifying visit, the subject should

return for the infusion within 72 hours of the qualifying visit.

After the retreatment course (Retreatment Days 1 and 15), the subject should return to their
next scheduled visit based on the schedule of assessments from the point at which the subject qualified
for retreatment. For example, if a subject qualified for retreatment at the Week 32 visit, afler the
retreatment course (Retreatment Days 1 and 15), the subject’s next scheduled visit should be the
Week 40 visit.

a. Refreatment Day 1 (R1)

All agsessments will be performed 30 minutes pre-infusion unless otherwise specified.
«  Randomization and assignment of study drug through IVRS
«  Patient’s Gioba! Assessment of Disease Activity (VAS)

+  Patient’s Assessment of Pain (VAS)

+ HAQ
+  FACIT-F
+ SF-36

+  Vital signs (heart rate, blood pressure, and temperaturc): pre-infusion, during infusion (every 15
minutes for 1 hour, and then every 30 minutes until the end of infusion), and post-infusion {every
30 minutes for I hour post-infusion)

»  Physical examination, including measurement of body weight
+  Jomt evaluation
»  Physician’s Global Assessment of Disease Activity (VAS)

+  Urine pregnancy test for women of childbearing potential (including those who have had a tubal
tigation)

»  Central laboratory assessments
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b.

151015 Arg <210> 21 <211> 17 <212> PRT <213>
Artificial Sequence 39766-0192 saved NOVEMBER 8,
2006. t xt <220> <223> Formula 1 sequence <400> 21 du
Cys Phe Asp Leu Leu Val Arg Arg Trp Val Pro Cys GQu
Met Leu 151015 dy <210> 22 <211> 17 <212> PRT <213>
Artificial Sequence <220> <223> Formula 1 sequence
<40 OBterdol 6y ACBCY it 80 sABxed @traldeydstMelsiol g Ser Trp Val
Pro Cys H's Met Leu
Serum chemistries
Urinalysis
CRP
Expanded FACS (within 30 minutes pre- and post-infusion)
CD19 B cells (within 30 minutes pre- and post-infusion)
Immunoglobuling
RF
Anti-CCP antibody
C3,C4
Pharmacokinetic sample (30 minutes pre- and post-infusion)
HACA sample
ESR (local laboratory; Westergren method)
Optional research biomarker samples (whole blood and serum samples)
Methylprednisolone administration
Study drug administration

Adverse evenis

Concomitant medications

Retreatment Day 15 (R15; = 1 day)

All assessments will be performed 30 minutes pre-infusion unless otherwise specified.

Vital signs (heart rate, blood pressure, and temperature); pre-infusion, during infusion {every 15
minutes for 1 hour, and then every 30 minutes until the end of infusion), and post-infusion {every
30 minutes for 1 hour post-infusion)

Urine pregnancy test for women of childbearing potential (including those who bave had a aubal
ligation)

Central laboratory assessments
Hematology/CBC (within 30 minutes pre-and post-infusion)
Serurn chemistries
Urinalysis
C3,C4

Pharmacokinetic sample (30 minutes pre- and post-infusion)
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151015 Arg <210> 23 <211> 17 <212> PRT <213>
Artificial Sequence <220> <223> Formula 1 sequence
<400> 23 G u Cys Phe Asp Leu Leu Val Arg His Trp val
Ala Cys Ay Leu Leu 151015 Arg <210> 24 <211> 16
<212> PRT <213> Artificial Sequence <220> <223>
Formul a 1 sequence <400> 24 A n Cys Phe Asp Arg Leu

SRR LR B fifyS Ser Val Leu Lys 151015 <210
157" <125 PRI <213> Artifi ci al Sequence <220>

* <2p@y-drEpERingtttegoni st Fornula 11 <220>

+  Adverse events

»  Concomitant medications

Subjects who withdraw early from the treatment period for any reason will be asked to retum
for an early treatment withdrawal visit (up to 14 days after withdrawal) and then to return at 4 weels
after the withdrawal visit and then every 12 weeks for at least 48 weeks from the time the subject

withdraws, The following assessments will be performed at the carly treatinent withdrawal visit:
*  Patient’s Globai Assessment of Disease Activity (VAS)
= Patient’s Assessment of Pain (VAS)
HAQ
+  PACIT-F
+  SE-36
Vital signs (heart rate, blood pressure, and temperatuze)
+  Physical examination, including weight

Joint evaluation

« Physician’s Global Assessiment of Discase Activity (VAS)
v 12-Yead ECG

+  Urine pregnancy fest for women of childbearing potential (including those who have had a tubal
ligation}

»  Ceniral laboratory assessments
Hematology/CBC
Serum chemistries
Urinalysis
CRP
CD19 B cells
Immunoglobulins
RF
Anti-CCP antibody

Pharmacokinetic sample
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<221> VARI ANT <222> (1)...(1) <223> X can be any am no
acid except cystein 39766-0192 saved NOVEMBER 8,
2006. t xt <220> <221> VARI ANT <222> (3)...(3) <223> X
can be any ami no acid except cystein <220> <221>

VARI ANT <222> (5)...(5) <223> X can be any am no acid
except cystein <220> <221> VARI ANT <222> (8)...(9)

<223 C e any am no acid except cystein <220>
o MRS

Optional research biomarker sample (whole blood and serum samples)
*  ESR (local laboratory; Westergren method)
*  Adverse events

+  Concomitant medications

Safety follow up (SFU) assessments will be performed at SFU Weeks 4, 12, 24, 36, and 48
after early withdrawal or completion of the treatment period as defined for the following subjects:

*  Subjects who were retreated during Weeks 24-40 and completed the treatment period (i.e., the
Week 72 visit)

*  Subjects who withdrew early from the treatment period

The following assessments will be performed at each SFU visit:
* Al adverse events up to week 4
*  Serious adverse events and infectious adverse events after week 4
+  Concomitant medications used {o treat these events
*  Central laboratory assessments
Hematology/CBC
Immunoglobuling
Pharmacokinetic sample
HACA sample
CD19 B cells

At the last SFU visit, subjects whose peripheral B-cell (CD19") counts have not recovered
will enter the B-cell follow-up period. B-cell recovery is defined as peripheral CD19" counts that
have returned to baseline values or the LLN, whichever is lower. For all serious infectious adverse
events reported, CBC with differentials, quantitative Ig and CD19 counts should be determined within

1 week of onset.

Subjects whose peripheral B-cell (CD19"} counis have not recovered at the last protocol
defined visit (Week 72 or at end of SFU) will enter the B-Cell Follow-Up Period and return for study
visits every 12 weeks from last visit until B-cell recovery. B-cell recovery is defined as peripheral

CD19" counts that have returned to baseline values or the LLN, whichever is lower.

"The following evaluations and procedures will be performed at each B-cell follow-up visit:

+  Serious adverse events and infectious adverse events

120



<222> (14)...(15) <223> X can be any am no acid except
cystein <220> <221> VARI ANT <222> (17)...(17) <223> X
can be any am no acid except cystein <400> 25 Xaa Cys
Xaa Asp Xaa Lau Val Xaa Xaa Trp Val Pro Cys Xaa Xaa
Leu 151015 Xaa <210> 26 <211> 184 <212> PRT <213>
Hono sapi ens <400> 26 Met Arg Arg Ay Pro Arg Ser Leu

'Ar@n(grﬂtarﬁ\ﬁrgdl&?@nsﬁls@tg){x@att%s@e‘?eﬁ@ 151015 Thr pro cys val
Pro Ala Gu cys Phe Asp Leu Leu val Arg H'S Cys 202530

»  Central laboratory assessments
Hematology/CBC
Imnunoglobulins

Flow cytometry: B-cell (CD19%) count

For all serious infectious adverse events reported, CBC withdifferentials, quantitative Ig and
CD19 counts should be determined within 1 week of onset,

Blood, serum, and urine samples will be obtained at specified timepoints. Instructions for
processing, storing, and shipping samples to Genentech and the central clinical laboratory will be
provided in the laboratory manuals, Standard assays will be used for hematology, serology,

chemistry, serum B-hCG, flow cytometry, immunoclogy, and urinalysis.

Rituximab pharmacokinetic ELISA measures the rituximab levels in human serum samples.
It uses affinity-purified polycional goat anti-rituximab as the capture reagent and goat antibody to
mouse IgG F(ab), conjugated to horseradish peroxidase (HRT) as the detection reagent.

The anti-rituximab HACA ELISA is a bridging assay, which uses rituximab as the capture
reagent and biotinylated rituximad and streptavidin-HRP for detection. The assay uses a calibrator
curve prepared with affinity-purified polyclonal goat antibodies to rituximab and is confirmed by
immunodepletion with rituximab. Results from this assay will be reported relative to this polyclonal
antibody in terms of relative units (RU)/mL.

Subjects may withdraw or be discontinued from the freatment period at any time, but should
return to the study center within 14 days for an early treatment withdrawal visit, SFU and potentially
B-eell follow-up, Subjects who have discontinued from the treatment period will be followed for
safety assessments. livery effort should be made to obtain these assessments for subjects who
discontinue early. The primary reason for early discontinuation must be recorded on the appropriate
CRF page.

Reasons for subject discontinuation by the investigator include, but are not limited to, the

following:
+  Voluntary withdrawa)l of conseni

+ Any medical condition that may jeopardize the subject’s safety if he or she continues in the study,
as determined by the imvestigator

+ Investigator determination that it is not in the subject’s best interest to continue

Subjects who have a positive urine or serum pregnancy test at any time during the study.
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Ala Ay Ala 354045 ser Ser Pro Ala Pro Arg Thr Ala Leu
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*  Subject enrollment is unsatisfactory.

*  Data recording is inaccurate or incomplete.

This study is designed to evaluate the efficacy of one course of retreatment with rituximab or
placebo for eligible subjects and the safety of rituximab treatment in subjects with active RA who are
receiving MTX and who had a previous or current inadequate response to one or more anti-TINE
therapies. The eligibility of a subject for retreatment is based on the DAS 28-ESR remission criterion
(DAS 28-ESR = 2.6). Approximately 555 subjects will be enrolled. The study is open-label for the
first course of treatment (with rituximab) and blinded for subjects eligible for a retreatment cowrse
(study drug). During Weeks 24-40, subjects who meet the retreatment criteria will be randomized to

a 2:1 ratio to either rituximab or placebo.

Unless otherwise specified, all statistical tests are two sided and will be performed at the

{1=0.05 level of significance.

The primary endpoint is the proportion of subjects with an ACR20 response at Week 48
relative to baseline (Day 1). The analysis of unblinded data will commence once the Week 48

assessments from a}l subjects are in the database and the database is cleaned and frozen.

For the open-label treatment segment with rituximab (first 24 weeks of the study), the number
of subjects enrolled will be tabulated by center. For subjects who discontinue from the open-label
treatment segment, reasons for discontinuation will be summarized. Key eligibility criteria violations,
other major protocol deviations, and the number of subjects who complete each scheduled dose will

be summarized.

For the blinded retreatment segment with study drug, the number of subjects randomized will
be tabulated by center and treatment group. The disposition of subjects wiil be summarized by
treatment group with respect to subject randomization, treatment, and completion of the study. Key
eligibility criteria violations, other major protocol deviations, and the number of subjects who
complete each scheduled dose will be summarized by treatment group. For subjects who discontinue
early from the placebo-controlled, retreatment segment, reasons for discontinuation will be

summarized and listed by treatment group.

122



39766- 0192 saved NOVEMBER 8, 2006.txt <213> Artifici al
Sequence <220> <223> m ni - 8R3 <400> 27 Thr Pro cys Val
Pro Ala Gu cys Phe Asp Leu Leu Val Arg His Cys

151015 Val Ala cys Gy Leu Len Arg Thr Pro Arg 2025
<210> 28 <211> 213 <212> PRY <213> Artificial Sequence
<220> <223> HO2H7.v138 |ight chain region <400> 28 Asp

I1e.G.n N@% Thr G n Serggro Ser. ser Le .ﬁ%r. | a [

e L e R L e S AL s
derSegrapBer (1.8/adze, Sex, rafy/ethntiaiy) and baseline characteristics (e.g., body weight, duration of
RA, baseline RF status, baseline SIC/TIC, baseline DAS 28-ESR, and number of prior TNF
therapies). The baseline value of any variable will be defined as the last available value prior to the

first administration of rituximab (Day 1).

Safety will be assessed through the summary of adverse events, deaths, laboratory test results,
vital signs, and HACAs. These summaries will be produced as overall summary for the open-label
treatment segment and by treatment group for the placebo-conirolled, retreatment segment. Safety
analyses will be based on subjects who received any amount of study drug. Subjects will be analyzed

according to the actual treatment received.
The following safety sumumaries will be included in the safety analyses.

Verbatim descriptions of treatment-emergent adverse events will be mapped to MedDRA.
thesaurus terms. Adverse events will be tabulated according to system organ class, freatment arm, and
NCICTCAE grade. Adverse event tabulations for serious adverse events, infection-related adverse
events, rituximab-related infusion reactions, and adverse events leading to study drug discontinuation
will be based on all treated subjects and tabulated following the first infusion of the initial rituximab

course and the retreatment course.

In addition, serious adverse events will be summarized as incidence per 100 patient-years
following the first infusion of the initial rifuximab course and retreatment course as well as for the

entire observation period.
Subject deaths and primary cause of death will be listed and/or summarized.

Descriptive summaries of Jaboratory values and changes from baseline throughout the study
will be provided. The proportion of subjecis experiencing freat-emergent laboratory abnormalities

will be summarized.

Descriptive summaries of vital signs and changes from baseline throughout the study will be

provided by treatment group.

The proportion of subjects with a measurable antibody response to rituximab will be

summarized,

The intent-to-treat (ITT) population consists of all subjects who are randomized into the

placebo-controlled retreatment segment and receive any study drug. The ITT population is the
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202530 H's Trp Tyr Gn G n Lys Pro Ay Lys Ala pro Lys
Pro Len Ile Tyr 354045 Ala Pro Ser Asn Len Ala ser Ay
Val pro Ser Arg Phe Ser Ay Ser 505560 Ay Ser Ay Thr
Asp Phe Thr Len Thr Ile Ser ser Leil Gn pro Gn 65
70 75 80 Asp Phe Ala Thr Tyr Tyr cys Gn Gn Trp Ala
Phe Asn Pro Pro Thr 85 95 Phe Ay G n @y Thr Lys Val
Gnlle Lys Arg Thr Val Ala Ala Pro 100105110 Ser Val
PERAY prayysivhepulstion fof Be siparagyd seondatycadnoigs. Sylyecserill by gpalyzed
addofdink1&ihaPhRbreatra@renyal Val Cys Len Len Asn Asn Phe
Tyr Pro Arg u Ala Lys 130135140 Val dn -fro Lys val

Asp n Ala Len. G n Ser n Ser,aGn n o
51 SRR bt B e of R R R e
Widsk 45rsomp@ed witlehas@ae (IBgd). 165170175 Thr Len Thr Len Ser
Lys Ala Asp Tyr Qu Lys Hs Lys Val Tyr Al a

To achieve an ACR20 requires an = 20% improvement conipared with baseline in both TJCs

and SJCs as well as an = 20% improvement in three of five additional measurements as follows:
+ Physician’s Global Assessment of disease activity

+ Patient’s Global Assessment of Disease Activity (VAS)

+ Patient’s Assessment of Pain (VAS)

* HAQ

*  Acute phase reactant (CRP or ESR)

CRP will be used in the calculation of ACR20. If CRP is missing or not performed, ESR will
be used.

The primary analysis of the difference in ACR20 response rates between placebo refreatment
and rituximab retreatment arm will be presented using the Cochran-Mantel Haenszel fest statistic,
stratified by baseline RF status. Results will be sunumarized descriptively by treatment group and
expressed as proportions, with the corresponding adjusted 95% confidence intervals (Cls) of the

difference between response rates and p-values.

ACR20 response rates will also be analyzed using logistic regression and testing for an
association between ACR20 response at Week 48 and treatment arm while controlling for baseline RF
status using a logistic regression model. The parameter estimates from the model will be examined by
tabulating the standard errors, Wald statistics, and odds ratios with the corresponding 95% Cls and

p-values.

Sensitivity analyses will also be performed adjusting for potential explanatory terms for
ACR20 response (e.g., baseline SIC).

The secondary endpoints will be analyzed as follows;

«  Proportion of subjects with ACRS50 and ACR70 response at Week 48 will be analyzed in the same
manner as specified for the primary endpoint.

+  Change in DAS 28-ESR from baseline to Week 48 will be assessed using an analysis of variance
(ANOVA) model, with placebo/rituximab retreatment group and baseline RF status as
explanatory terms in the model.
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180185190 Cys G n Val Thr Hs Gn Gy Len Ser ser Pro
Val Thr Lys Ser Phe 195200205 Asn Arg Gy G n Cys 210
<210> 29 <211> 452 <212> PRT <213> Artificial sequence
<220> <223> hu2H7.v138 heavy chain regi on <400> 29 G u
Val Gn Len Val Qu Ser Ay Ay Gy Len Val dn Pro
Ay Ay 151015 ser Len Arg Len Ser Cys Ala AI a Ser
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pHgodel, stratified by baselme RF stafus, The parameter eshmates from the modei will be examined

by tabulating the standard errors, Wald statistics, and odds ratios with the corresponding 95% Cls
and p-values.

*  EULAR response rates (good or moderate) at Week 48 will be analyzed in the same manmer as
specified for the primary endpoint.

*  Change in ACR core set (SJC, TIC, HAQ, patient’s and physician’s global assessments, pain,
CRP, and ESR) from baseline to Week 48 will be analyzed in an ANOVA model, with
placebo/rituximab retreatment group and baseline RF status as explanatory terms in the model.

* Week 43 ACRn and AUC of ACRn at week 48 will be assessed using an analysis of variance
(ANOVA) model, with placebo/rituximab retreatment group and baseline RF status as
explanatory terms in the model.

*  Change in SF-36 subscale and summary scores from baseline to Week 48 will be reported for the
cight domain scores and the mental and physical component scores using analyzed in an ANOVA
model, with placebo/rituximab retreatment group and baseline RF status as explanatory terns in
the model. In addition, the mental and physical component scores will be further categorized and
analyzed.

*  Change in FACIT-F assessment from baseline to Week 48 will be analyzed using analyzed in an
ANOVA model, with placebo/rituximab retreatment group and baseline RF status as explanatory
terms in the model.

*  Proportion of subjects achieving DAS 28-ESR remission (DAS 28-ESR < 2.6) at Week 48 will be
analyzed in the same manner as specified for the primary endpoint.

*  Proportion of subjects achieving DAS 28-ESR low disease (DAS 28-ESR < 3.2) at Week 48 will
be analyzed in the same manner as specified for the primary endpoint.

Pharmacolanetic (PK) parameters derived from serum concentrations of rituximab, including
maximum serum concentration (Cuy), time of maximum serum concentration (Tomax), area under the
concentration-time curve (AUC), systemic clearance (CL), volume of distribution (V) and half-life
(ts), will be estimated for all subjects using population PIC model. Due to the sparse sampling, the
distribution phase may not be well characterized. PK data from this study will be combined with data

from other studies for population PK analysis.

For the population PK analysis, overall mean PK parameters will be estimated for the entire
study population along with estimates of intra- and inter-subject variance and an estimate of random
error. Individual subject parameter estimates will be computed using post hoc analysis procedures. A
prospective analysis plan will be prepared and the population PX. analysis will be presented in 2
separate report from the clinical study report,

125



39766- 0192 saved NOVEMBER 8, 2006.txt 505560 Lys Gy

Arg Phe Thr Ile ser val Asp Lys ser Lys Asn Thr Leu

Tyr 65 70 75 80 Leu G n Met As!' Ser Leu Arg Ala G u

Asp Thr Ala Val Tyr Tyr Cys 859095 Ala Arg Val Val Tyr

Tyr Ser Ala Ser Tyr Trp Tyr Phe Asp val Trp 100105110
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Lys Gy Pro 115120125 ser val Phe Pro Leu Ala Pro ser

ser Thy somsiationT¢ anglypes @liinahidy amprplotatey FBlEQoAfegtitxbaseliney

co%r%é&e%x?t algf@éé 6%%&1?1'1[1&%%5&_&]_@5 %XR%% TPIhR phliekt pBﬁLLQath$| Bakéline covariates
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arSe¢lecfdyabbmieryhyqass@r Leu Ser ser Val val Thr 180185190
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Asn YAl wil$B sub@R20Q208g descriptive statistics, including mean, standard deviation,

geometric mean, coefficient of variation, median, and range.

Potential pharmacodynarnic markers from blood samples, including B-cell counts,
quantitative Ig levels, lymphocyte subtypes, and HACA concentration, will be summarized
descriptively. For these analyses, the baseline values measured from the Day 1 predose sampie will

be used to calculate the change from baseline at each sampling timepoint.

Exploratory analyses will be performed to assess the possible relationship between
pharmacodynamic markers, PK measures, and clinical response and will be specified in the Statistical

Analysis Plan,

Approximately 555 subjects will be enrolted. Assuming a dropout rate of up to 25% during
the open-label ireatment segment and up to 10% subjects who achieve DAS 28-ESR remission at
Week 24 and are not retreated, with & 2:1 randomization ratio, this sample size will have 80% power
to detect a 16% difference in ACR20 response rates from baseline to Weelk 48 between the rituximab
retreatment group (50% ACR20 responders) and placebo group (34% ACR20 responders) using

Fisher’s exact test.

Safety assessments will consist of monitoring and recording protocol-defined adverse events
(ABs) and serious adverse cvents (SAEs); measurement of protocol-specified laboratory (hematology,
clinical chemistry, and urinalysis) variables; measurement of protocol-specified vital signs; and other

protocol-specified tests that are deemed critical to the safety evaluation of the study drug.

To monitor infusion-related reactions, vital signs will be obtained immediately pre-infusion,
every 15 minutes for the first hour during the infusion, then every 30 minutes for the remainder of the
infusion, and every 30 minutes for one hour post-infusion, on days of study drug administration.
Additional readings may be obtained in the event of an infusion-related reaction {(e.g., hypotension

and/or fever).

An AE is any unfavorable and unintended sign, symptom, or disease temporally associated
with the use of an investigational (medicinal) product or other protocol-imposed intervention,

regardless of attribution.
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¢ Ifapplicable, AEs that occur prior 1o assignment of study treatment associated with medication
washout, no treatment run-in, or other protocol-mandated intervention

*  Preexisting medical conditions (other than the condition being studied) judged by the investigator
to have worsened in severity or frequency or changed in character during the protocol-spesified
AE reporting period

An AE should be classified as an SAE if it meets the following criteria:
*  Itresults in death (ie., the AE actually causes or leads to death).

* Itis life threatening (i.e., the AR, in the view of the investigator, places the subject at immediate
risk of death. It does not include an AE that, had it occurred in a more severe form, might have
caused death.).

* Itrequires or prolongs inpatient hospitalization.

*+ Itresults in persistent or significant disability/incapacity (i.e., the AE results in substantial
disruption of the subject’s ability to conduct normal life functions).

*  Itresults in a congenital anomaly/birth defect in a neonate/infant born to a mother exposed to the
investigational product.

+  Itis considered a significant medical event by the investigator based on medical judgment (e.g.,
may jeopardize the subject or may require medical/surgical intervention to prevent one of the

outcomes listed above).
All AEs that do not meet any of the criteria for serious should be regarded as nonserious AEs.

The terms “severe” and “serious” are not synonymous. Severity (or intensity) refers to the
grade of a specific AE, e.g., mild (Grade 1), moderate (Grade 2), or severe (Grade 3) myocardial
infarction, “Serious” is a regulatory definition and is based on subject or event outcome or action
criteria usually associated with events that pose a threat to a subject’s life or functioning. Seriousness
{not severity) serves as the guide for defining regulatory reporting obligations from the Sponsor to

applicable regulatory authorities.

Severity and seriousness should be independently assessed when recording AEs and SAEs on
the CRF,
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means will be recorded in the subject’s medical record and on the appropriate AE or SAE CRF page.

Each recorded AE or SAE will be described by its duration (i.e., start and end dates), severity
(see Table 2), regulatory seriousness criteria if applicable, suspected relationship to the investigational

product (see following guidance), and actions taken.

The AE grading (severity) scale found in the NCI CTCAE, V3.0, will be used for AE

reporting.

Table 2
Adverse Event Grading (Severity) Scale
Grade Severity Alternate Description®
1 Mild (apply cvent-specific Transient or mild discomiort
NCI CTCAE grading criteria) (< 48 hours); no interference with

the subject’s daily activities; no
medical mtervention/therapy

required
2 Moderate (apply event-specific Mild to moderate mterference with
NCI CTCAE grading criteria) the subject’s daily activities; no or

minimal medical
intervention/thevapy required

3 Severe (apply event-specific Considerable interference with the
NCI CTCAE grading criteria) subject’s daily activiiies; medical
intervention/therapy required;
hospitalization possible

4 Very severe, life threatening, Extreme limitation in activity;
or disabling (apply event-specific significant medical
NCI CTCAE grading criteria) intervention/therapy required,

hospitalization probable

5 Death related to AE
Note: Regardless of severity, some events may also meet regulatory serious criteria.
Refer to definifions of an SAE.

* Use these alternative definitions for Grade 1, 2, 3, and 4 events when the observed
or reported AE is not in the NCI CTCAE listing.

To ensure consistency of AE and SAE causality assessments, investigators should apply the
following general guideline:
«  Yes
There is a plausible temporal relationship between the onset of the AE and administration of

the investigational product, and the AR cannot be readily explained by the subject’s clinical
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13013 RkAQ exists that the AE has an etiology other than the investigational product (e.g.,
preexisting medical condition, underlying disease, infercurrent illness, or concomitant
medication); and/or the AE has no plausible temporal relationship to administration of the
investigational product (e.g., cancer diagnosed 2 days after first dose of study drug).

Note: The investigator’s assessment of causality for individual AX reports is part of the study
documentation process. Regardless of the “Yes” or “No” causality assessment for individual AE
reports, the Sponsor will promptly evaluate all reported SAEs against cumulative product experience
to identify and expeditiously comumunicate possible new safety findings to investigators and

applicable regulatory authorities.

RA should be recorded as an AE or SAE only if judged by the investigator to have
unexpectedly worsened in severity and/or frequency or changed in nature any time during the study.
When recording an unanticipated worsening of rheumatoid arthritis on an AE or SAE CRF page, it is
important to convey the concept that the condition has changed by including applicable descriptors

(e.g., “accelerated rheumatoid arthritis™).

Tt is expected that re-treatment under the protocol herein (or with a different CD20 antibody)
will be effective in preventing or slowing down the progression in structural joint damage and erosion
caused by RA. It is contemplated that efficacious results would occur if MTX is not employed, i.e.,

monotherapy with the CD20 antibody is used.

Example 4

Study of Efficacy of Rituximab in Patients with
Psoriatic Arthritis

The protocol in Example 2 is followed except that the patients are treated for joint damage
caused by psoriatic arthritis, Tt is expected that similar results wiil be observed (using rituximab or a
humanized 2H7 antibody) as for theumatoid arthritis, i.e., that progression in structural joint damage
will be prevented upon a first dose of CD20 antibody (with or without methotrexate depending on,
e.g., dosages as can be adjusted appropriately) at at least about one month from baseline or start of
treatment, preferably at least 24 weeks from baseline, more preferably at least 52 weeks from baseline,

and at further time points up o 104 weels from baseline.
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subject in the scheduled re-dosing protocol set forth in Example 2 will be effective in preventing
progression of structural joint damage at week 52 or later. Theseresults are expected to be

significantly better than those of the control.

It is also expected that at about week 48-54, another 1-g or 2-g dose of the CD20 antibody
(e.g., rituximab or a humanized 2H7) given all at once or spread out over about 14-16 days in 0.5-
gram or [-gram amounts would be effective to treat joint damage for the entire second year, with or
without one or more second medicaments such as immunosuppressive agents. Thus, the CD20
antibody would be administered initially within about the 2-week time period, followed by another
treatment at about 4-8 months, followed by another treatment at about one year from initial {reatment
(measured from the time any one of the doses was given), followed by treatment at about two years
from initjal treatment, with expected success, in about one-half-gram or one-gram x 2-4 dosing for
each treatment, administered together, about weekly, or about every other week over about two to four
weeks. The results of this treatment would be expected to be much better than those of the controt
with placebo. This re-treatment protocol is expected to be successfully used for several years with

Titile or no adverse effects.

Example 5

Treatment Study of Efficacy of Rituximab in Patients with
Osteoarthritis and Crohn's Disease

1t is expected that Example 2 results would be successful if the patients have joint damage
as a result of osteoarthritis or Crohn's disease, whether rituximab or another CD20 antibody such
as humanized 2H7 is used, and whether an immunosuppressive agent is used or not, with
adjustment of doses as would be known to those skilled in the art, Further, if such patients arve
initially freated with CD20 antibody and then re-treated with such antibody about six months or
about one year after first being treated, otherwise using the same dosing and other protocol of
Example 2, it is expected that they will continue to experience prevention of progression of joint

damage for an extended period of time,

It is aiso expected that ritoximab or other CD20 antibody will be at least as effective as
the conventional treatment regimen for induction and maintenance of joint damage remission,
offering substantial advantages over standard therapy by virtue of its superior side-effect profile,

e.g., much less toxic than steroids, and better at restoring tolerance.
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. . ' 2he Pro
ot 5’%%@@3%‘??‘% (Qk@g dlfle%gga Iﬁﬁ{gecfg 2%3%@%1 }J;lreétggpélt};lﬁp Ser Leu
Ser Ser Val val Thr 180185190 Val Pro Ser Ser Ser Leu
Ay Thr An "M Tyr Ile cys ASO Val ASn 195200205
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H's Lys Pro Ser Asn Thr Lys Val Asp Lys Lys Val Qu
Pro Lys Ser 210215220 Cys Asp Lys Thr His Thr Cys Pro
Pro Cys pro Ala Pro G u Leu Leu 225230235240 Ay dy
Pro Ser Val phe Leu Phe Pro Pro Lys Pro Lys Asp Thr
Leu 245250255 Met Ile Ser Arg Thr pro Au Val Thr Cys
Val Val Val Asp Val Ser 39766-0192 saved NOVEMBER 8,
2006. t xt 260265270 His G u Asp pro Qu Val Lys Phe ASP
Trp Tyr Val Asp Gy Val du 275280285 Val Hi s ASP Al a
Lys Thr Lys Pro Arg Gu Au Gn Tyr ASP Ala Thr
290295300 Tyr Arg Val Val Ser Val Leu Thr Val Leu Hi's
@iangsp Trp Leu Asn 305310315320 Ay Lys du Tyr Lys
cys Lys Val Ser ASP Ala Ala Leu Pro Ala Pro 325330335
Ile Ala Ala Thr Ile Ser Lys Ala Lys Ay G n Pro Arg
GQu Pro dn

1. Use of rituximab in the preparation of a medicament for the treatment of
joint damage in a subject with rheumatoid arthritis (RA), wherein (a) the subject
received at least one prior course of treatment with rituximab, and (b) the treatment
comprises administering at least one further course of treatment with rituximab, wherein
the further course of treatment is administered at least 24 weeks after the start of the
prior course of treatment with rituximab and each course of treatment comprises
administration of two 1000 mg intravenous doses 14 days apart.

2. The use according to claim I wherein the subject has exhibited an
inadequate response to one or more anti-tumor necrosis factor (TNF) inhibitors.

3. The use according to claim 1 wherein the subject responded to at least
one prior course of treatment with rituximab.

4. The use according to claim 1 wherein the RA is active RA.

5. The use according to claim 1 wherein said treatment is successful in
halting or slowing down the progression of joint or structural damage caused by
rheumatoid arthritis or in prevention of the development of joint damage caused by
rheumatoid arthritis.

6. The use according to claim 1 wherein the treatment comprises
administration of rituximab and methotrexate.
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340345350 Val Tyr Thr Leu Pro Pro Ser Arg Gu du Met
Thr Lys ASP G n val 355360365 Ser Leu Thr cys Leu Val
Lys Ay Phe Tyr Pro ser Asp Ile Ala Val 370375380 A u
Trp Au Ser ASP Gy Gn Pro Gu ASP ASP Tyr Lys Thr
Thr Pro 385390395400 Pro Val Leu Asp ser Asp Gy Ser
Phe Phe Leu Tyr Ser Lys Leu Thr 405410415 Val Asp Lys
Ser Arg Trp Gn Gn @y ASP Val Phe Ser Cys Ser Val
420425430 Met Hs Gu Ala Leu H's Asp H's Tyr Thr Gn
Lys Ser Leu Ser Leu 435440445 ser Pro Gy Lys 450
<210> 32 <211> 107 <212> PRT <213> Artificial sequence
<220> <223> hunmani zed 2H7 anti body |i ght-chain

vari abl e region <49R>,32 . .. vovenser 8, 2006, txt

SEQUENCE LISTING
<110> Mark Totoritis
<120> METHOD FOR TREATING JOINT DAMAGE

<130> 39766-0192

<140> Not yet assigned
<141> Herewith

<150> 60/737,291
<i51> 2005-11-15

<150> 60/864,463
<151> 2006-11-06

<160> 43
<i70> FastseQ for windows version 4.0
<210> 1
<211> 107
<212» PRT
<213» Mus musculus
<400> 1
Gln Ile val Leu Sgr‘ Gln ser pro Ala il]e Leu Ser Ala Ser igo Giy
Glu Lys val ‘é‘gr mMet Thr cys Arg fzﬂa Ser Ser Ser val ser Tyr Met
, 5 30
His Trp %/r‘ Gln 61In Lys Pro %y ser ser Pro Lys zr'o Trp tle Tyr
' 5
Ala ggo ser Asn Leu Ala ggr Gly val pro Ala .%59 Phe Ser Gly Ser
Gly Ser Gly Thr Ser Tyr Ser Leu Thr Tle Ser Arg val Glu ala Glu
85 70 75 &0
Asp Ala Ala Thr ‘g;srr Tyr Cys Gin Gin '-cl;gp Ser Phe Asn Pro grs"o Thr
Phe Gly Ala Gly Thr Lys Leu Glu Leu Lys Arg
100 4 105 .
<210 2
<211> 107
<212> PRT
«213> artificial seguence
<220>
<223> humanized 247 Tight chain variable domain
<400> 2
A]sip Ile G1n Met Tigr Gin Ser Pro Ser igr‘ Leu Ser Ala Sser \if?? Gly
Asp Arg val ggr Ile Thr Cys Arg g]sa Ser ser ser val Ser Tyr Met
30
His Trp ?slr Gln Gln Lys Pro %y Lys Ala Pro Lys Pro Ley Ile Tyr
45
Ala ?60 ser Asn Leu Ala ggr Gly val Pro Ser arg phe Ser ¢ly Ser
60
ggy ser Gly Thr Asp ;Be Thr Lteu Thr Ile ;Er ser Leu Glin Pro g'{l}u
Asp phe Ala Thr 'é')sfl‘ Tyr Cys Gin Gin 'ggp ser phe Asn Pro Sm Thr
5

Phe G¢ly Gln &1y Thr Lys val Glu ITe Lys Arg
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Asp Ile Gn Met Thr Gn ser Pro ser ser Leu ser Ala
ser Val Ay 151015 Asp Arg Val Thr Ile Thr cys Arg Al a
ser Ser ser val Ser Tyr Leu 202530 His Trp Tyr Gn Gn
Lys Pro Gy Lys Ala Pro Lys Pro Leu Ile Tyr 354045 Al a
Pro ser ASP Leu Ala ser Ay val Pro Ser Arg Phe ser
Ay ser 505560 Gy ser cly Thr Asp Phe Thr Leu Thr Ile
ser ser Leu Gn Pro Gu 65 70 75 80 Asp Phe Ala Thr
Tyr Tyr C¢ys Gn Gn Trp Ala Phe Asp Pro Pro Thr
859095 Phe Ay Gn Gy Thr Lys Val GQu Ile Lys Arg
100105 <210> 33, 211> 122 <212> PR > Artificial
sequencepg220> 2 %33 gﬁﬁﬁﬁﬁdnpzééhﬁgﬂl(gﬁtzcggody heavy
chain variable region <400> 33 GQu Val Gn Leu Val GQu
ser- dy Ay Ay Leu Val Gn Pro Ay @y 151015 Ser Leu
3 Xeu ser cys Ala Ala Ser Ay Tyr Thr Phe Thr Ser

<PYI> Homo sapiens
<400> 3

Aip Ie Gln Met Thr Gln Ser Pro Ser igr Leu Ser Ala Ser ¥§1 Gly
5
Asp Arg val Thr Iie Thr Cys Arg gga Ser Gln Ser Ile ggr Asn Tyr
20 2
Leu Ala grp Tyr GIn Gln Lys zgo Gly Lys Ala Pro hgs Laeu Leu Ife
5
TYr gga Ala ser Ser Leu %éu sar Gly val Pro ggr Arg pPhe Ser Gly
ser Gly Ser Giy Thr Asp Phe Thr teu Thr ITe Ser Ser Leu Gln Pro
65 70 75 80
Glu Asp Phe Ala Thr Tyr Tyr Cys Gla gén Tyr Asnh Ser Leu Sgo Trp
85
Thr phe Gly GIn ¢ly Thr tys val Glu I'le Lys Arg
100 105
<210> 4
<211> 10
<212> PRT
<213> Artificial Sequence
<220>
<223> 2H7 CoRrl
<dQ0> 4 .
Arg Ala Ser Ser Ser val 5er Tyr Met His
1 .5 10
<210> 5
<213 7
<212> PRT
<213 artificial Sequence
<220>
<223> 2H7 CRD2
<400> 5

Ala Pro ser Asn Lgu Ala ser
i

<210> 6

<211> 9

<212> PRT

<213 Artificial Sequence

<220>
<223> ZH7 CDR3

<400> 6
Gin ¢In Trp Ser Pge Asn Pro Pro Thr
1

<210> 7
<211> 122
<212> PRT
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202530 Asn met His Trp Val
Leu Au Trp Val 354045
39766- 0192 saved NOVEMBER 8, 200
Pro Ay Asn Ay Ala Thr ser Tyr
Lys Gy Arg phe Thr Ile Ser Val
Thr Leu Tyr 65 70 75 80 Leu G n
Ala Au Asp Thr Ala Val Tyr Tyr
Val Tyr Tyr ser Ala ser Tyr Trp
100105110 Gy A n dy Thr Leu Va

Arg Gn Ala Pro Ay Lys Ay

6.txt Ay Ala Ile Tyr
Asn G n Lys Phe 505560
Asp Lys Ser Lys Asn
Met Asn ser Leu Arg
cys 859095 Ala Arg Val
Tyr Phe Asp Val Trp

| Thr val Ser ser

115120 <210> 34 3524 b6r356e < bimePRBos2 13> Artifici al

SEgu e mse220> <223> Humani zed 2
vagob abl e domai n <400> 34 d u Val
dyA@yr Gy clnedn Viat Gl AP0 L@ e
lseovasalys ‘gg‘tssﬁ s A&ﬁA&eggrd1y Y tar
Asn Met zgr

Gly

bis Gln
35
Ile

Trp val Lys Pro Arg Gin Gly

TYr Pro Gly Asnh
55

Thr

Gly Ala Asp Thr Ser Tyr
50 60

Lys ala thr Leu val

70
Leu

Asp LYS Ser Ser
75

Asp Ser Ala
90

Lys Gly
€5

Met Glh Leu Ser Ser Thr Glu

85
Tyr

ser

val
100
Gly Thr
115

Ala Arg val Ser
105

Ser

Tyr Ser Asn Tyr Trpg Tyr

Gly Thr val Ser

120

Thr val Thr

<210> 8

<211s 122

<212> PRT

<213> artificial sequence

<220
<223> Humanized 2H7

<400> 8
Giu val

heavy chain variable domain

val val
5

Ser

Glin Leu GTu ser Gly Gly ggy Leu
Ser Thr
25

Pro

Ser Leu Arg %eu Ala Ala

0
His Trp
35

Ile Tyr

Cys Gy Tyr

Ala Gly Lys
40
Gly

Asn Met val arg Gin Gly

Pro Gly Asn Thr Ser

55
ser

Gly Ala AS Tyr

50 P 60
ile val
70

L.eu

Lys Gly Arg phe Thr Asp Lys Ser Lys
65 75

Leu GIn mMet Asn Ser Ala Glu Ala

85
Tyr

Asp Thr
20
Tyr Trp

Arg

val val

100
Gly Thr
115

Ser
165
Ser

Ala Arg Tyr Ser Asn Tyr

val Ser

120

Gly Glin Leu val Thr

<210> 9

<211> 119

<212> PRT

<213> artificial sequence

<220>
<223> human concensus sequence of subgroup III

<400> 9

Glu val G1n Leu V?1 Glu Ser Gly Gly Gly Leu val
10

ser Leu Arg Egu Ser Cys Ala Atla Ser Gly Phe Thr
25

Ala Met ggr Trp val Arg Gln ﬁ%a Fro Gly Lys Gly

Ata val rle ser Gly Asp Gly Gly Ser Thr Tyr Tyr

50 55 60

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys
65 70 75

135

H7 heavy chain
Gn Leo Val du Ser
@y PP5dl91B8aSer Leo Arg

Phy goﬂ%h@rTm Ser Tyr

Leu Glu Trp Ile
45

Asn GIn Lys Phe

ser Thr Ala Tyr
80
Phe Cys
95

val

val Tyr

Fhe Asp

110

Trp

Gly
15
ser

6l Pro Gly

phe Thr Tyr

Leu Glu val
45

Ash

Trp

Glin Lys Phe

Asn Thr Leu Tyr

val Tvr Tyr Cys

Phe Asp val Trp

110

GTy
15
Ser

Gin Pro Gly

rhe ser Tyr

teu Glu Trp val

Ala asp ser val

Asn Thr Leu Tyr
80



202530 Asn net His Trpval Arg Gn Ala Pro Gy Lys Ay
Leo Au Trp val 354045 Ay Alalle Tyr Pro Ay Asn Ay
Ala Thr ser Tyr Asn G n Lys Phe 505560 Lys Ay Arg Phe
Thr 1le ser Val Asp Lys ser Lys Asn Thr Leo Tyr 65 70
75 80 Leu G n nmet Asn ser Leo Arg Ala Qu Asp Thr Ala
val Tyr Tyr Cys 859095 Ala Arg val Val Tyr Tyr ser Al a
Ser Tyr inp Tyr Phe Asp Val Trp 100105110 Gy Gn Qdy
Thr Leo Val Thr val ser ser Ala Ser Thr Lys Ay Pro
115120125 ser Val Phe Pro Leo Ala Pro Ser Ser Lys ser

Thr Ser Ay Gy 'F’%f., Ahg Leo Gy Cys Leo
Mal 6hyst AspseTyts B eﬂ%r%%%‘%%ﬁﬁ%?’%ﬁ‘ v 5150155160

| 4 g> r . .Gy Val His
Yaluogery Tiplihon, Sor Pl Moo, Tropdl Gy val Hs

Tir-edgpl [¥o"268F" &r val Vval Thr 180185190

<210> 10

<23il> 10

<212> PRT

<213> Artificial sequence

<220>
<223> Heavy chain CDR1

<400> 10
G}y Tyr Thr phe Tgr Ser Tyr Asn Met ggs

<210> 11

<21il> 17

<212> PRT

<213> Artificial Sequence

<220>
<223> Heavy chain CDRZ

<400> 11
A}a Tle Tyr Pre G;y Asn Gly Asp Thr igr Tyr Asn 61n Lys ige Lys

Gly

<210= 12

<211> 13

<212> PRT

<213> Artificial sequence

<220
<223> Heavy chain CDR3

<400> 12
V%W val Tyr Tyr Sgr Asn Ser Tyr Trp I%r Phe Asp val

<210> 13

<211> 213

<212> PRT

<213> Artificial sequence

<220
<223> humanized 2H7 Tight chain sequence

<400> 13
Aip Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser ¥g1 Gly

3
Asp Arg val ggr Ile Thr Cys Arg Ala Ser Ser Ser val Ser Tyr Met
25 30
iéy Lys Afa Pro Lys zgo Leu Ile Tyr
Ala PSO ser Asn Leu Ala ggr Gty val pro Ser @69 Phe ser Gly Ser

His Trp Tyr &1n Gln Lys Pro
35

Gly ser Gly Thr Asp phe Thr Leu Thr Ile Ser Ser Leu GIn Pro Glu
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Val Pro Ser ser ser Leo Ay Thr @n Thr Tyr Ile Cys
Asn Val Asn 195200205 His Lys Pro Ser Asn Thr Lys Val
Asp Lys Lys Val G u pro Lys Ser 210215220 Cys Asp Lys
Thr H's Thr cys Pro Pro Cys Pro Ala Pro Qu Leu Leo
225230235240 Ay Gy Pro Ser Val Phe Leo Phe Pro Pro
Lys Pro Lys Asp Thr Leo 245250255 Met Ile Ser Arg Thr
Pro Au Val Thr cys Vval Val Val Asp Val Ser 260265270
Hs AQu Asp Pro Au Val Lys Phe Asn Trp Tyr Val Asp
Gy Vval du 275280285 Val H's Asn Ala Lys Thr Lys Pro

Ao Gu du G BHeofna ol ZR0RR0300 Tvr ATg Vel

val ser Val Lew Thr eo7 n Asp Bop Leo Asn
3B SR @Y Ays@n T Perw@ "é’yE"Ong% al ser Asn
EysSIAl @n maoTrPr@sAhnmErnei 53308851 ke Mhardl a Thr Ile
%@rrvﬁlsfypﬁeéﬁ%\pdey@o%ie@iﬁ ﬁpsﬁr&u%gsﬁr@y%n

Ala Ser val val Cys Leu Leu Asn Asn Phe Tyr Pro Arg 6lu Ala Lys
130 135 140
val GIn Trp Lys val Asp asn Ala Leu G1n Ser Gly Asn Ser Gln Glu
145 150 155 160
Ser val Thr Glu Gln Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser Ser
165 170 175
Thr iLeu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys val Tyr Ala
180 185 190
Cys Glu val Thr His GIn Gly Leu Ser Ser Pro val Thr Lys Ser Phe
195 200 205
Asn Arg Gly Giu Cys
219

<210> 14

«211> 452

<212> PRY

<213> Artificial Sequence

<220> .
<223> humanized 2H7 heavy chain sequence

<4G0> 14
Glu val GIn Leu V§1 Glu ser Gly Gly Gly teu val Gin Pro g;y Gly
10
Ser Leu Arg Egu Ser Cys Ala Ala ger Gly Tyr Thr phe ggr ser Tyr
5
Asn Met g;s Trp val Arg Gln Aga Pro Gly tys Gly Leu &lu Trp val
4 45
Gly géa Ile Tyr Pro Gly ?gn Gly Asp Thr ser gyr Asn GIn Lys Phe
0
Lys Gly Arg phe Thr Ile ser val Asp Lys Ser Lys Asn Thr Leu Tyr
65 70 75 80
Leu Gin Met Asn ggr Leu Arg Ala Glu ASp Thr aAla val Tyr ggr Ccys
9
Ala Arg val val Tyr Tyr Ser Asn Ser Tyr Trp Tyr Phe Asp val Trp
160 105 110
Gly G61n Gly Thr Leu val Thr val Ser Ser Ala Ser Thr Lys Gly Pro
115 120 125
Ser val pPhe Pro Leu Ala Pro Ser Ser Lys Ser Thr ser Gly Gly Thr
130 135 140
Ala Ala Leu Gly Cys Leu val tys Asp Tyr Phe Pro Glu pro val Thr
145 150 155 160
val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly val His Thr Phe Pro
165 170 175
ata val Leu Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser vai val Thr
180 185 190
val Pro Ser Ser ser Leu Gly Thr G1n Thr Tyr Ile Cys Asn val Asn
i 195 200 205
His Lys Pro Ser Asn Thr Lys val Asp Lys Lys val Glu Pro Lys Ser
210 215 220
Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu
225 230 235 240
Gly Gly Pro Ser val Phe Leu Phe Pro Pro Lys Pra Lys asp Thr Leu
245 250 255
Met Ite Ser Arg Thr pro Glu val Thr Cys val val val Asp val Ser
260 265 270
His Glu Asp Pro Glu val Lys Phe Asn Trp Tyr val asp Gly val Glu
. 275 280 285
val His Asn Ala Lys Thr Lys Pro Arg Glu Glu GIn Tyr Asn Ser Thr
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340345350 Val Tyr Thr Leo 355 J/bb-U VZ saved
NOVEMBER 8, 2006.txt <210> 35 <211> 10 <212> PRT <213>
Artificial Sequence <220> <223> 2147 CDRl1 <220> <221>
VARI ANT <222> 9 <223> Xaa = Any Am no Acid <400> 35
Arg Ala ser Ser Ser Val Ser Tyr Xaa His 1510 <210> 36

39766-0192 saved NOVEMBER 8, 2006.txt
290 295 300

Tyr Arg val val ser val teu Thr val Leu His Gln Asp Trp Leu Asn

305 310 315 320

Gly Lys Glu Tyr Lys Cys Lys val Ser Asn Lys Ala Leu Pro Ala Pro

325 330 335
Ile Glu Lys Thr Tle Ser Lys Ala Lys Gly Gln Pro arg Glu Pro Gln
340 345 350
val Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met Thr Lys Asn Glin val
355 360 365

Ser Leu Thr Cys Leu val Lys Gly Phe Tyr Pro Ser Asp Ile Ala val
370 375 380

Glu Trp Glu Ser Asn Gly Gin Pro Glu Asn Asn Tyr Lys Thr Thr Pro

385 390 395 460

Pro val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr

405 410 415
val Asp Lys Ser Arg Trp Gln GIn Gly Ash val Phe Ser Cys Ser val
. 420 425 430
Met His Glu Ala Leu His Asn His Tyr Thr GIn Lys Ser Leu Ser Leu
4%5 440 445

Ser Pro Gly Lys

450

<210> 15

<211> 451

<212> PRT

<213> Artificial Sequence

<220>
<223> Humanized 2H7 heavy chain variable domain

<400> 15
Glu val GIn Leu val &lu ser Gly Gly Gly Leu val Gin Pro g;y Gly
1 5 106
Ser Leu Arg Eeu ser Cys Ala Ala ggr Gly Tyr Thr Phe ggr Ser Tyr
0
Asn Met His Trp val Arg Gla Ala Pro Gly Lys Gly zgu Glu Trp val
35 40
Gly Ala Ile Tyr Pro Gly Agn Gly Asp Thr ser ggr Asn Gln Lys Phe
50 5
Egs Gly Arg phe Thr ;ge Ser val Asp LyS ?gr Lys Asn Thr Leu ggr
Leu Gin Met Asn ggr Leu Arg Ala Glu ggp Thr Ala val Tyr ggr Cys
Ala Arg val val Tyr Tyr Ser Asn Ser Tyr Trp Tyr Phe Asp val Trp
100 105 110
Gly 61n Gly Thr reu val Thr val ser ser ala Ser Thr Lys Gly Pro
115 120 125
ser val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr
130 135 140
Ala ala Leu Gly Cys Leu val Lys Asp Tyr Phe pro Glu Pro val Thr
145 150 155 . 160
val ser Trp Asn Ser Gly Ala Leu Thr Ser Gly val 8is Thr Phe Pro
165 170 175
Ala val Leu Gln Ser Ser Gly teu Tyr Ser Leu Ser Ser val val Thr
180 185 190
val Pro Ser Ser Ser Leu Gly Thr GIn Thr Tyr Ile Cys Asn val Asn
195 200 205
His Lys Pro Ser Asn Thr Lys val asp Lys Lys val Glu Pro Lys ser
216 215 220
Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala pro Glu Leu Ley
225 230 235 240
Gly Gly Pro Ser val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu
245 250 255
vet Ile Ser Arg Thr Pro Glu val Thr Cys val val val Asp val ser
260 265 270
His Glu Asp Pro Giu val Lys Phe Asn Trp Tyr val Asp Gly val Glu
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<211> 9 <212> PRT <213> Artificial Sequence <220>
<223> 2147 cDR3 <220> <221> VARI ANT <222> 4 <223> xaa
= Any Amino Acid <400> 36 G n Gn Trp Xaa Phe Asn Pro
Pro Thr 15 <210> 37 <211> 17 <212> PRT <213>
Artificial Sequence <220> <223> 2147 cDR2 <220> <221>
VARI ANT <222> 8 <223> Xaa = Any Amino Acid

39766-0192 saved NOVEMBER 8, 2006.txt
. 275 280 285
val His asn Ala Lys Thr Lys Pro Arg Glu 6Tu Gln Tyr Asn Ser Thr
290 295 300
Tyr Arg val val ser val Leu Thr val teu His GIn Asp Trp lLet Asn
305 310 315 320
Gly Lys Glu Tyr Lys Cys Lys val Ser Asn Lys Ala Leu Pro Ala Pro
325 330 335
Ile 6lu Lys Thr Ile Ser Lys Ala Lys Gly GIn Pro Arg Glu Pro GIn
340 345 350
val Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met Thr Lys Asn GIn val
355 360 385
ser Ley Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala val
370 375 380
Glu Trp Glu ser Asn Gly Gin Pro Glu Asn Ash Tyr Lys Thr Thr Pro
385 390 395 400
Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr
405 410 415
val Asp Lys Ser Arg Trp Gln GIn Gly Asn val Phe Ser Cys Ser val
. 420 425 430
Met His Glu ATa Leu His Asn His Tyr Thr Gin Lys Ser Leu Ser Ley
435 440 445
ser Pro Gly
450

<210> 16
<211> 285
<212> PRT
<213> Homo sapiens

<400> 16
Mit Asp Asp Ser Thr Giu Arg Giu Gln Ser Arg Leu Thr Ser Cys Leu

5
Lys Lys Arg g%u Glu Met Lys Leu Eys Glu Cys val Ser gge Leu Pro
5
Arg Lys g;u ser Pro Ser val 269 Ser Ser Lys Asp Gly Lys Leu Leu
45
Ala géa Thr Leu Leu Leu ?ga Leu Leu Ser Cys g%s Leu Thr val val
Ser Phe Tyr GIn val Ala Ala Leu Gin Gly Asp Leu Ala Ser Leu Arg
65 70 75 80
Ala Glu Leu &1n g;y His His Ala Glu g%s Lteu Pro Ala Gly géa Gly
Ala Pro Lys Ala Gly Leu Glu Glu Ala Pro Ala val Thr Ala Gly Leu
100 105 110
Lys I1e Phe Glu Pro Pro Ala Pro 6ly Glu Gly Asn Ser Ser Gln Asn
115 120 125
ser Arg Asn Lys Arg Ala val Gln Gly Pro Glu Glu Thr val thr Gln
130G 135 140
Asp Cys Leu Gln Leu zie Ala Asp Ser Glu Thr pPro Thr Ile Gln Lys
145 150 155 160
Gly ser Tyr Thr phe val Pro Trp Leu Leu Ser Phe Lys Arg Gly ser
165 170 175
Ala teu Glu Glu tys Glu Asn Lys Ile Leu val Lys Glu Thr Gly Tyr
18¢ 185 190
phe Phe Ile Tyr GTy Gin val Leu Tyr Thr Asp Lys Thr Tyr Ala Met
195 200 ‘ - 205
Gly His Leu Ile G1n Arg Lys Lys val His val Phe Gly Asp Glu Leu
210 215 220
ser Leu Val Thr Leu Phe Arg Cys Ile G1n Asn met Pro Glu Thr Leu
225 230 235 240
Pro Asn Asn Ser Cys Tyr Ser Ala Gly Ile Ala Lys Leu Glu Glu Gly
245 250 255
asp GIu Leu GIn Leu Ala Ile Pro Arg Glu Asn Ala GIn Ile Ser Ley
260 265 270
Asp Gly Asp val Thr Phe phe Gly Ala Leu Lys Leu Leu
275 280 285
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<400> 37 Ala lle Tyr

Asn A n Lys Phe Lys

Pro Ay Asn Gy Xaa Thr Ser Tyr

151015 dy <210> 38 <211> 13

<212> PRT <213> Artifici al

cDR3 39766-0192 saved NOVEMBER 8, 2006.txt <220>
<221> VARI ANT <222> 6, 7 <223> Xaa
<400> 38 Val
Asp Val

<210> 17

<211> 309
<212> PRT
<213> Mus muscuius

<400

Met
1

Ser
Gin
Leu
Met
65
Arg
Gly
Pro
Gln
Ala
145
Met
Ser
Leu
Tie
Tyr
225
val
ile
Gly
Arg

Ala
305

ASp
Glu
Lys
Ala
50
ser
Met
Ala
Arg
Gy
130
Pro
Asn
ASp
Ley
val
210
Thr
His
Gin
Ite
clu

290
Leu

<210> 18
<211> 17
<212> PRT

<213>

<220>

<223

<220

<221>

<222 1

<223>

<220>

<221>

<222> 3

<223

17

Glu
Lys
Glu
35
Ala
ieu
Glu
Pro
Pro
135
Fro
Cys
Leu
Thr
Ser
185
vai
Asp
val
Asn
Ala
275
Asn

Lys

ser
Gly
20

Glu
Thr
TYr
Leu
Glu
100
His
Glu
Leu
Arg
Pro
180
Phe
Arg
Pro
Fhe
Met
260
Arg
Ala

Leu

VARIANT

VARIANT

Val

Ala
5

Glu
Gly
Leu
GIn
Gln
85

Leu
Asn
Glu
Pro
Ash
165
Thr
Lys
Gin
Ile
Gly
245
Pro
Leu
Gin

Ley

39766-0192 saved NOVEMBER

Lys
Asp
Ala
Leu
leu
70

ser
Thr
ser
Thr
Gly
150
Ile
1le
Arg
Thr
Pha
230
Asp
Lys
Glu
Ile

BAFF antagonist

Tyr

Thr
Met
Trp
Leu
Ala
Tyr
Ala
ser
2
Cys
Ile
Arg
Gly
Ala
Glu
Thr
Giu

ser
295

Artificial sequence

Leu
Lys
Phe
ala
Ala
ArQ
Gly
120
Gln
Arg
Gin
Lys
Asn
200
Tyr
Met
l.au
Leu
Gly

280
Arg

Tyr

Pro
val
Gly
Leu
Leu
Gly
val
105
Gly
Asp
His
ASP
Gly
185
Ala
Phe
Gly
Sar
Pro
265
Asp

Asn

Sequence <220> <223> 2147

Ser

Pro
Gly
Ile
Leu
Gin
sar
80

Lys
His
val
ser
Cys
170
Thr
Leu
Phe
His
Lau
250
Asn
Gy

Gly

Pro
Tyr
Cys
Ser
Ala
Ala
Leu
Arg
Asp
Gln
155
Leu
Tyr
Giu
Iie
val
235
val
Asn
e

ASp

xaa xaa Tyr
1510 <210> 39 <211> 107 <212> PRT

cys
ASD
Arg
Sar
60

Asp
Thr
Leu
AsSn
Leu
140
His
Gln
Thr
Giu
Tyr
220
Ile
Thr
ser
GIn

ASp
300

X can be any amino acid except cystein

X can be any amino acid except cystein

140

Any Am no Acid

§, 2006.txt

Leu
Pro
Asp
45

ser
Leu
Pro
Thr
Arg
125
ser
ASp
Leu
Phe
Lys
205
ser
Gin
Leu
Cys
Leu

285
Thr

Cys
Ite
Gly
Phe
Met
Ala
Pro
110
Arg
Ala
Asp
Ile
val
190
Glu
GIn
Arg
Phe
Tyr
270
Ala

Phe

Phe
Thr
ATg
Thr
Asn
Ala
Ala
Ala
Pro
Ash
e
Pro
Asn
val
Lys
Arg
255
ser
Ile

rhe

Trp Tyr

cys
Pro
Leu
Ala
Leu
Ala
Ala
Phe
Pro
Gly
160
Asp
Trp
Lys
Leu
740
cys
Ala
Pro

Gly

Phe



<213> Artifi

ci al sequence <220> <223> Humani zed 2H7

Il ight chain variable domain <400> 39 Asp Ile G n Mt

Thr G n ser
Asp Arg Val
Ser Tyr Leo
Ala Pro Lys
Ala ser Ay
Ser Ay Thr
Pro Au 65
Gn Trp Ala

Pro Ser ser Leo Ser Ala Ser Val @y 151015
Thr 1le Thr Cys Arg Ala Ser Ser Ser Val
202530 H's Trp Tyr Gn A n Lys Pro Ay Lys
Pro Leo Ile Tyr 354045 Ala Pro Ser Asn Leo
Val Pro ser Arg Phe Ser Ay Ser 505560 Ay
Asp Phe Thr Leo Thr Ile ser ser Leo Gn
70 75 80 Asp Phe Ala Thr Tyr Tyr Cys dn

Phe Ast-26.0sREOnoVBsEr 8, 2006, txt

8%83.%95 Phe Ay Gn @Ay Thr Lys Val GQu Ile Lys Arg
1 Obam10> 40 <211> 122 <212> PRT <213> Artificial

V%;?ﬁégﬁggag bggﬁgﬁﬁfig%§% Humani zed 2H7 heavy chain

[
<220>
<221 > VARTIANT
<222> (7)...(12)

<223>» X can he any amino acid except cystein

<220>
<221> VARIANT
<222> 14, 15

<223> X can be any amino acid except cystein

<220>

<221> VARIANT
<222> (16)...(16)
<223> X can be ei

<220>-
<221> VARIANT
<222> (17)...(17)

ther L, £, T or v

<223> X can be any amino acid except cystein

<400 18

xia Cys Xaa Asp X?a Leu Xaa Xaa Xaa Xaa Xaa Xaa Cys Xaa Xaa Xaa
10 i5

Xaa

<210> 19

<211> 17

<212> PRT

<213> artificial

<220>
<223> Formula 1 s

<400> 19

Sequence

eguence

Glu Cys Phe Asp Leu Leu val Arg Ala Trp val Pro Cys Ser val Leu
1 5 10 15

Lys

<210> 20

<211 17

<212> PRT

<213> Artificial

<220

sequence

<223> Formula 1 sequence

<400> 20

Glu Cys Phe Asp Leu Leu val Arg His Trp val Pro Cys Gly Leu Leu
1 5 10 15

Arg

<210> 21

<231> 17

<212> PRT

<213> artificial

Seguence

141



<400> 40 Gu Val Gn Leo Val Qu ser Ay Ay Gy Leu
val Gn Pro Ay @y 151015 Ser Leo Arg Leo Ser Cys Al a
Ala Ser Ay Tyr Thr Phe Thr Ser Tyr 202530 Asn Met His
Trp Val Arg Gn Ala Pro Ay Lys Ay Leo Qu Trp Val
354045 Gy Ala lle Tyr Pro Ay Asn Gy Ala Thr Ser Tyr
Asn A n Lys Phe 505560 Lys Ay Arg Phe Thr Ile Ser Val
Asp Lys Ser Lys Asn Thr Leo Tyr 65 70 75 80 Leo G n
met Asn Ser Leo Arg Ala Gu Asp Thr Ala val Tyr Tyr
Cys 859095 Ala Arg Val Val Tyr Tyr ser Tyr Arg Tyr Trp
Tyr phe Asp Val ) 100105110 Ay Gn
dy Thr Leo Val S%Eér)o%/gglsaggrm er 118120 <210> 41 <211>
459> <212> P 39766- 0192 saved
ﬁ%ngﬁgEéaSl, %ﬁﬂ%ﬁtxt <213> Artificial sequence <220>
égﬁozyglPhe Asp Lgu Leu val Arg Arg Isp val Pro Cys Glu ?gt Ley

Gly

<210> 22

<211> 17

<212> PRT )

<213> Artificial sequence

<220>
<223> Formula 1 seguence

<400> 22 .
Glu Cys Phe Asp Leu Leu val Arg Ser {Ep val Pro Cys H1s Tgt leu
1 5

Arg

<210> 23

<211> 17

<212> PRT

<213> artificial sSequence

<220
<223> Formula 1 sequence

<400> 23 ]
Glu Cys Phe Asp Leu Leu val Arg His IEp val ala Cys Gly igu Leu
1 5

Arg

<210> 24

<211> 16

<212> PRT

<213> Artificial Sequence

<220>
<223> Formula 1 sequence

<400> 24
GlIn Cys Phe Asp Arg Leu Asn Ala Trp XS1 Pro Cys Ser val &gu Lys
1 5

<210> 25

<211> 17

<212> PRT .

<213= Artificial Sequence

<220> ]
<223> BAFF antagonist Formuia II

<220

. <221> VARIANT

<222> (L)...(L . . )
<223> X can be any amino acid except cystein

142



<223> Humani zed 2H7 heavy chain variabl e domai n <400>

41 du Val dn Leu Val Au Ser

Pro
Ely
Arg
Al a
Lys
Lys
Asn

o
B

<220
<221>
<222>
<223>

<220>
<221i>
<222
<223>

<220>
<221>
<222>
<223>

<400

Ely Ely Ely Leu Val @ n

Ely Ely 151015 Ser Leu Arg Leu ser cys Ala Al a ser
Tyr Thr Phe Thr ser Tyr 202530 Asn Met His Trp val
Gn Ala Pro Ely Lys Ely Leu GQu Trp val 354045 Ely
Ile Tyr Pro Ely Asn Ely Ala Thr Ser Tyr Asn G n
Ile Ser Val Asp
ser Lys Asn Thr Leu Tyr 65 70 75 80 Lev G n net
Ser Leu Arg Ala A u Asp Thr Ala Vval
859095 Al a Arg Mabs-viab sdyen ndvwerseder; 2006rtd@rg Tyr Trp Tyr
@&N al Trp 100105110 Ely G n Ely Thr Leu val Thr
r Ala ser Thr Lys Ely Pro 115120125 ser Val
FRE Py petY AP SErPSEFtYs ser Thr ser Ely Ely
JFho- 130135140 Ala Ala Leu Ely cys Leu val Lys Asp Tyr

Phe 505560 Lys Ely Arg Phe Thr

E’gr“é“ Q)u Pro Val Thr

X can bhe any amino acid except cystein

VARTANT
(8)...09)

X can be any amino acid except cystein

VARTANT
(14)...(15)
X can be any amino acid except cystein

VARTANT
(17)..,(17)

X can be any amino acid except cystein

25

Xaa Cys Xaa Asp Xaa Leu val Xaa Xaa Igp val
1 5

Xaa

<210>
«211>
<212>
<213>

<400>
1

26

184

PRT .
Homo sapiens

26

Met Arg Arg Gly Pgo Arg Ser Leu Arg Gly Arg

10

Thr Pro Cys val Pro Ala Glu Cys Phe Asp Leu

20 25

val ala Cys Gly Leu Leu Arg Thr Pro Arg Pro

35 40

ser Ser Pro Ala Pro Arg Thr ala ieu Gln Pro

50

ala Gly ala 61y Glu Ala Ala Leu Pro Leu Pro

63

ala pro Ala Leu Leu Gly Leu Ala Leu val Leu

85 90

Gly Leu val Ser Trp Arg Arg Arg Gln Arg Arg

100 105

ser Ala Glu Ala Pro Asp Gly Asp Lys Asp Ala

115 120

tys val Ile Ile Leu Ser Pro Gly Ile Ser Asp
130 135

145

<210>

Trp Pro Pro Pro Gly Glu Asp Pro Gly Thr Thr
150 155
val Pro Val gro ala Thr Glu Leu Gly Ser Thr
165 170
Lys Thr Ala Gly Pre Glu GIn Glin
180

27

26

PRT

<211>
<212

143

Pro

Asp
Leu
Lys
Gln
Gly
Ala
Leu
Pro
Ala
140
Pro

Glu

Cys

Ala
val
Pro
Glu
Leu
Ley
APG
Glu
125
Thr
Pro

Leu

Xaa

Pro
Arg
Ala
ser
l.eu
val
Giy
110
Pro
Ala
Gly

val

Xaa
15

Ala
15

His
Gly
val
Phe
Leu
Ala
Leu
Pro
His

Thr
175

Tyr Tyr Cys

Leu

Pro
cys
Ala
Gly
Gly
val
ser
ASp
Ala
ser

160
Thr



145150155160 val ser Trp Asn Ser Ely Ala Leu Thr Ser
Ely Val H's Thr Phe Pro 165170175 Ala val Leu G n ser
Ser Ely Leu Tyr Ser Leu ser Ser Val val Thr 180185190
Val Pro ser ser ser Leu Ely Thr G@n Thr Tyr Ile Cys

Asn val Asn 195200205 His Lys Pro Ser Asn Thr Lys Val
Asp Lys Lys Val GQu Pro Lys Ser 210215220 cys Asp Lys

Thr His Thr Cys Pro Pro Cys Pro Ala Pro GQu Leu Leu
225230235240 Ely Ely Pro Ser Val Phe Leu Phe Pro Pro
Lys Pro Lys Asp Thr Leu 245250255 Met Ile Ser Arg Thr
Pro A u val Thr s Val Val val Asp val ser 260265270
Hi S<2Gh UrA8R; 10, S XIWAP2 tayst WobressAsn 2Tospodyr Val Asp
Ely,)al Gu 275280285 val Hs Asti Ala Lys Thr Lys Pro
Ar G- wirdlegs A n Tyr Asn Ala Thr 290295300

<400> 27
Thr Pro cys val pgo Ala Glu Cys Phe Asp Leu Leu val Arg His Cys
10 15

Va] Ala cys g?y Leu Leu Arg Thr Pro Arg
25

<210> 28

<211> 213

<212> PRT

<213> Artificial sequence

<220
<223> HuZH7.v138 Tight chain region

<400> 28

Aip Ile Gin Met T?r Gln Ser Pro ser igr Leu ser Ata ser val gly
A?p Arg val ggr Ile Thr cys arg gga Ser Ser Ser val Ser %gr Leu
His Trp ggr Gln GIn Lys Pro géy Lys Ala Pro Lys Pro Egu Ile Tyr
Ala ggo Ser Asn teu Ala gﬁr Gly val pro ser arg ﬁﬁe ser Gty ser
g}y ser Gly Thr asp ;ge Thr Leu thr Ile ser ggr Leu GIn Pro Glu
Asp Phe Ala Thr ggr TYT Cys Gln GTn Trp X%a Phe Asn Pro Pro igr
Phe Gly GIn ggg Thr Lys val Giu %Ag Egs Arg Thr val ala g?a Pro
sar val ;?g Ile phe Pro pro igg Asp Glu GIn Leu Lys gég Gly Thr
Ala igg val val Cys Leu kgg Asn Asn pha Tyr Pro %53 Glu Ala Lys
ng GIn Trp Lys val igg Asn Ala Leu Gln ser é%g Asn Ser Gln Glu
ser val Thr Gly %é? ASp Ser Lys Asp Ser %ﬁ? Tyr Ser ieu Ser %g?
Thr Leu Thr 333 ser Lys Ala Asp Igg é%g Lys His Lys val %;E Ala
Cys Glu XS; Thr His 6Tn Gly 583 Ser sar Pro val Thr E?g Ser phe
Ash gig Gly 6lu cys 205

<210> 29
<211 452
<212> PRT
<213> Artificial sequence

<22Q>
<223> hu2H7.v138 heavy chain region

<400> 29

Glu val 61n Ley Vg] Glu ser Gly gly g1y Leu val GIn Pro Gly Gly
ser Ley Arg Lgu ser Cys Ala Ala ggr 61y Tyr Thr phe Thr ggr Tyr
AsSn Met H%S Trp val Arg Gin Aga Pro Gly Lys Gly Leu Glu Trp val

Gly Ala Ile Tyr pro Gly Asn Gly Ala Thr Sser Tyr Asn Gin Lys Phe

144



Tyr Arg Val Val Ser Val Leu Thr Val Leu H's Gn Asp
Trp Leu Asn 305310315320 Ely Lys A u Tyr Lys Cys Lys
Val Ser Asn Ala Ala Leu Pro Ala pro 325330335 Ile Ala
Ala Thr Ile Ser Lys Ala Lys Ely G n Pro Arg Qu Pro
G n 340345350 Val Tyr Thr Leu Pro pro ser Arg Gu Qu
Met Thr Lys Asn A n val 355360365 ser Leu Thr cys Leu
Val Lys Ely Phe Tyr Pro Ser Asp Ile Ala Val 370375380
GQu Trp Au ser Asn Ely Gdn Pro A u Asn Asn Tyr Lys
Thr Thr Pro 385390395400 Pro Val Leu Asp Ser Asp Ely

ser Phe Phe Leu r S Thr @410415 val Asp
Lyssder Arg T J&ég O%% Saﬁ){j e %JER zoéaﬂe ser cys Ser

S20a 25430 %EtSE’HV%‘ ﬁ@o&ng ‘Lyéu‘S'HF@” AyH s Tyr Thr
Naleyigt SeF sdxeuu e A'laeGJulh3F54140m45/a'S eyr ﬂro:yEI y

Ala Arg val val Tyr Tyr Ser ala Ser Tyr Trp Tyr Phe Asp VaT Trp
100 105 116
Gly Gln Gly Thr Leu val Thr val Ser Ser Ala Ser Thr Lys Gly Pro
115 120 125
ser val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr ser Gly Gly Thr
130 135 140
ala Ala teu Gty Cys Leu val Lys Asp Tyr Phe Pro Glu Pro val Thr
145 150 155 _ 160
val ser Trp Asn Ser Gly Ala Leu Thr Ser Gly val His Thr Phe Pro
165 170 175
Ala val Leu Gin Ser Ser Gly Leu Tyr Ser Leu Sep Ser val val Thr
180 185 150
val Pro Ser ser Ser Leu Gly Thr GIn Thr Tyr Ile Cys Asn val Asn
) 195 200 205
His Lys Pro Ser Asn Thr Lys val Asp Lys Lys val Glu Pro Lys Ser
210 215 220
Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu
225 230 235 240
Gly Gly Pro ser val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu
245 250 255
Met Iie Ser Arg Thr Pro Glu val Thr Cys val val val Asp val Ser
260 265 270
His Giu Asp Pro Glu val Lys Phe Asn Trp Tyr val Asp Gly val Glu
275 280 285
val His asn ala Lys Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ala Thr
290 295 _ 300
Tyr Arg Val val Ser val Leu thr val Leu His GIn Asp Trp Leu Asn
305 316G 315 320
Gly Lys Glu Tyr Lys Cys Lys val Ser Asp Ala ala Leu Pro Ala Pro
325 330 335
Tie Ala Ala Thr TIle Ser Lys Ala Lys Gly &1n pPro Arg Glu Pro GIn
) 340 345 350
vat Tyr Thr Leu Pro Pro Ser Arg Glu GIu Met Thr Lys Asn Gln val
355 360 365
sar Leu Thr Cys Leu val Lys Gly Phe Tyr Pro Ser Asp Ile Ala val
370 375 380
Glu Trp Glu Ser Asn Gly GIn Pro Glu Ash Asn Tyr Lys Thr Thr Pro
385 390 395 400
pro val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys teu Thr
405 410 418
val Asp Lys Ser Arg Trp GIn Gln Gly Asn val Phe Ser Cys Ser val
420 425 430
Met His Glu Ala Leu His Asn His Tyr Thr G¢1n Lys Ser Leu Ser Leu
435 440 445
ser Pro Giy Lys
450

<210> 30
<211> 213
<212» PRT
<213> Artificial sequence

<220>
<223> humanized 2H7 Tight chain sequence

<400> 30
Aip ITe Gln Met Tgr Gln Ser Pro Ser Ser Leu Ser Ala Ser g§1 Gly

Asp Arg val Thr Iie Thr Cys Arg Ala Ser ser Ser val ggr Tyr Leu
20

25
#is Trp Tyr GIn GIn Lys Pro Gly Lys Ala Pro Lys Pro Leu Ile Tyr

145



450 <210> 42 39766-0192 saved NOVEMBER 8, 2006. t xt
<211> 451 <212> PRT <213> Artificial Sequence <220>
<223> Humani zed 2H7 heavy chain vari abl e domai n <400>
42 Au Val dn Lou Val Gu Ser Ely Ely Ely Lou Val Gn
Pro Ely Ely 151015 Ser Lou Arg Leu Ser Cys Ala Ala Ser
Ely Tyr Thr Phe Thr ser Tyr 202530 Asn Met His Trp Val
Arg An Ala Pro Ay Lys Ely Lou Gu Trp Val 354045 EH'y
Ala lle Tyr Pro Ely Asn Ely Asp Thr Ser Tyr Asn G n
Lys Phe 505560 Lys Ely Arg Phe Thr Ile Ser val Asp Lys

ser Lys Asn Thr §99éé—£-g¥;r «L2f Lingo: 8, 2006 xe

35

Ala ggo Ser asn Leu Ala Ser Gly val Pro Ser Arg Phe Ser Gly Ser

55 60

Gly Ser Gly Thr Asp phe Thr Leu Thr Ile Ser Ser Leu Gln Pro glu

65 70 75 80

Asp Phe Ala Tthr ggr Tyr Cys Gla Gin Trp Ala Phe Asnh Pro Sgo Thy

90
rhe Gly GIn Gly Thr Lys val Glu Ile Lys Arg Thr val ala ala Pro
100 105 110

Ser Val Phe Ile pPhe Pro Pro ser Asp Glu GIn Leu Lys Ser Gly Thr
115 120 125

Ala ser val val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Glu Ala Lys

130 135 140

val GIn Trp Lys val Asp asn Ala Leu Gin Ser Gly Asn Ser Gln Glu

145 150 155 160

ser val Thr Giu Gln Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser Ser

165 170 175
Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys val Tyr Ala
180 185 190

cys Glu val Thr His G1nh Gly Leu Ser Ser Pro Val Thr Lys Ser Phe
195 200 205

Asn Arg Gly Glu Cys

210

<210> 31
<211> 45?2
<212> PRT
<213> Artificial sSequence

<220>
<223> 2#7.v511 heavy chain region

<400> 31
Glu val Gin Leu V§1 Glu Ser Gly Gly Gly teu val ¢In Pro Gly Gly

ser Leu Arg Egu ser Cys Ala Ala Ser Gly Tyr Thr rhe ggr Ser Tyr
25
Asn Met ?gs Trp val arg Gln Ala Pro Gly Lys Gly Lgu Glu Trp val
40 4
Gly géa Ile Tyr Pro Gly @gn Gly Ala Thr Ser Egr Asn Gln Lys Phe
Lys Gly Arg phe Thr Ile Ser val Asp Lys Ser Lys asn The Leu Tyr
65 70 75 80
Leu Gln Met Ash ggr Leu Arg ala Glu Sgp Thr Ala val Tyr ggr Cys
Ala arg val val Tyr Tyr Ser Tyr Arg Tyr Trp Tyr Phe Asp val Trp
100 105 110
Gly @ln Gly Thr Leu val Thr val Ser Ser aAla Ser Thr Lys Gly Pro
115 120 125
ser val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr
130 i3s 140
Ala ala Leu 61y Cys Leu val Lys Asp Tyr Phe Pro 6lu pro val Thr
145 150 155 160
vail ser Trp Asn Ser Gly Ala Leu Thr ser Gly val His Thr Phe Pro
165 170 175
Ala val Leu Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser val val Thr
180 185 190
val Pro Ser Ser Ser Leu Gly Thr G1n Thr Tyr Ile Cys asn val Asn
. 195 200 205
His Lys Pro Ser aAsn Thr Lys Val Asp Lys Lys val Glu Pro Lys Ser
210 215 220
Cys asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu
225 230 235 240
Gly Gly Pro ser val phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu
245 250 255
Met Ile Ser Arg Thr Pro Glu val Thr Cys val val val asp val Ser
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Lou
Tyr
Tyr
Lou

115120125 Ser val

Thr
Val
Val
Thr
Tyr
ser

195000205l \ay $yPp

Gn Met Asn Ser Leu Arg Ala Gu Asp Thr Al a val
Tyr cys 859095 Ala Arg val Val Tyr Tyr
Trp Tyr Phe Asp Val Trp 100105110 Ely cln Ely Thr
Val Thr Val ser Ser Ala Ser Thr Lys Ely Pro

Phe Pro Lou Ala Pro Ser

Ser Asn ser

Ser Lys Ser

Ser Ely Ely Thr 130135140 Ala Ala Lou Ely cys Leu

Lys Asp Tyr Phe Pro Qu Pro Val Thr
Ser Trp Asn Ser Ely Ala Lou Thr Ser

Phe Pro 165170175 Ala Val Lou A n Ser

145150155160
Ely Val H's
Ser Ely Lou

S Asn Val Asn

ser Lou Ser 393?% 0%/%5 NO%QH%ER]I%S%%S/&QO Val Pro Ser

ser Lgy Ely

e syt FRis1 §18 WaISTAsp Lys Lys

Val wi@ A Ri 0L sy& e DS %mglﬁa Gﬁzané/fsAsAsapaL—rys Thr Hi s

0
-Jg-ggr ﬁggyVa'l F\>/<[1 SeF;rvo'I ) Thrr\pa1 Qleu mss, gﬁ) qS lepq_léu lﬂgj

3190

Gly Lys Glu Tyr Lys Cys tys val Ser Asn Ala Ala Leu Pro Ala

325 330 335

1ie Ala Ala Thr Ile ser Lys Ala Lys Gly GIn Pro Arg 614 Pro

340 345 350

val Tyr Thr Leu Pro Pro ser Arg Glu Glu met Thr Lys Ash Gln

355 360 365

Ser Leu Thr Cys Leu val §¥g Gly Phe Tyr Pro ggg asp Ile Ala
370
Glu Trp 61u Ser Asn Gly Gln Pro Glu Asn Ash Tyr Lys Thr Thr

385

390 395

Pro val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu

405 410 415

val Asp Lys Ser arg Trp Gin GIn Gly Asn val Phe Ser Cys Ser

420 425 430

Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys ser Leu Ser

435 440 445

ser Pro Gly Lys
450

<210>
<211>
<212>
<213>

220>
<223>

<400>

Asp It
1

32

107

PRT

Aartificial seguence

humanized 217 antibody light-chain variable region
32

e GIn Met Thr Gln Ser Pro Ser %gr Leu Ser ala Ser {?1
5

asp Arg val Thr Ile Thr Cys arg Ala Ser Ser Ser val Ser Tyr

20 25 30

His Trp Tyr GIn Gln Lys Pro Gly Lys Ala Pro Lys Pro Leu Ile

35 40 45

aAla Pro Ser Asnh teu Ala Ser Gly val Pro Ser Arg Phe Ser Gly

50

55 60

Gly ser Gly Thr asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro

65

70 75

Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Trp Ala Phe Asn Pro Pro
85

20 95

rhe Gly Gln Gly Thr Lys val Glu Ile Lys Arg

<210
<21i>
<212>
<213>

<220>
<223>

<400>

G1u val GIn Leu val Glu Ser Gly Gly G?y Let val Gln Pro G1y Gly
5
sar Leu Arg Leu ser Cys Ala Ala ggr G1y Tyr Thr rhe ghr Ser Tyr
20

100 105
33
122
PRT
artificial sequence

humanized 27 antibody heavy chain variable region
33

Pro
Gin
val
val
Pro
400
Thr
val

ieu

Gly
Leu
TYP
ser
Glu

Thr

Asn Met His Trp val Arg Gln A]a Pro Gly Lys Gly 2§u Glu Trp val
35

147



225230235240 Ely Ely Pro Ser Val Phe Lou Phe Pro Pro
Lys Pro Lys Asp Thr Lou 245250255 Met Ile Ser Arg Thr
Pro Gu Val Thr Cys Val Val Val Asp Val Ser 260265270
Hs Au Asp Pro Au Val Lys Phe Asn Trp Tyr Val Asp

Ely Val GQu 275280285 Val His Asn Ala Lys Thr Lys Pro
Arg Au Gu An Tyr Asn Ala Thr 290295300 Tyr Arg Val
Val Ser Val Lou Thr val Lou H's Gn Asp Trp Lou Asn

305310315320 Ely Lys Gu Tyr Lys Cys Lys Val Ser Asn
Lys Ala Lou Pro Ala Pro 325330335 Ile Ala Ala Thr Ile

ser Lys Ala Lys Y n.B I @ Yoobr@ G n 340345350
Mal and e {I’Jarpmgmfg b mufvé{egsoﬁrr N el Met Thr Lys

@sﬁgg?%gg \ég'()@??e?»@é@fﬁge%s@wf hsnos Lhowrval Lys Ely

&5 As arsVa 37037538?J
Leu Gln Met Asn sgr Leu Arg Ala Glu ggp Thr Ala val Tyr ggr Vs
8

Ata arg val val Tyr Tyr Ser Ala Ser Tyr Trp Tyr rhe Asp val Trp
100 105 110
Gly 61n Gly Thr Leu val thr val ser ser
115 120

<210> 34

<211> 356

<212> PRT

<213> Artificial Sequence

<220 . .
<2723> Humanized 2H7 heavy chain variable domain

<400> 34
Glu vai GIn Leu val Glu Ser Gly Gly §1y Leu val Gin Pro g}y Gly
5 0
Ser Leu Arg Lgu ser Cys Ala Ala ggr Gly Tyr Thr Phe gBr ser Tyr
2
Asn Met g;s Trp val arg Gln ﬁga Pro Gly tys Gly Zgu Glu Trp val
Gly ?éa Ile Tyr Pro Giy @?n Gly Ala Thr ser E%r Asn Gln Lys Phe
Lys Gly Arg Phe Thr Ile Ser val Asp Lys Ser Lys Asn Thr Leu Tyr
65 70 75 80
Leu Gin Met Asn ggr teu Arg Ala Glu Sgp thr Ala val Tyr ggr Cys
ala arg val val Tyr Tyr Ser Ala Ser Tyr Trp Tyr phe Asp val Trp
100 105 1190
Gly GTn Gly Thr Leu val Thr val Ser Ser ala ser Thr Lys Gly Pro
115 120 125
ser val Phe Pro Leu Ala Pro Ser Ser Lys ser Thr Ser Giy Gly Thr
130 135 140
Ala ala Leu Gly Cys Leu val Lys Asp Tyr Phe Pro Glu pro val Thr
145 150 155 . 160
val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly vai His Thr Phe Pro
165 170 i75
Ala val Leu GIn Ser Ser Gly Leu Tyr Ser Leu ser Ser val val Thr
180 185 190
val Pro Ser ser ser Leu Gly Thr Gln Thr Tyr Ile Cys Asn val Ast
195 200 205
His Lys Pro Ser Asn Thr Lys val Asp Lys Lys val Glu Pro Lys Ser
210 215 220
Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro ala Pro Glu Leu Leu
225 230 235 240
Gly 61y Pro Ser val phe Leu Phe Pro Pro Lys Pro Lys Asp Thr teu
245 250 255
Met Tle Ser Arg Thr Pro Glu val Thr cys val val val Asp val Sser
260 265 270
His Glu Asp Pro &lu val Lys Phe Asn Trp Tyr Val Asp gly val Glu
275 280 285
val MSAH}MaLw'mrLﬁi%oAm(ﬂuﬂuGHVWrAm\MaTm
290 295 _ 300
Tyr Arg val val ser val Leu Thr val Leu His Gln Asp Trp Leu Ash
305 310 315 320
Gly Lys Glu Tyr Lys Cys Lys val ser Ash Lys Ala Leu Pro Ala Pro
325 330 335
TTe ala Ala Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln
340 345 350
val Tyr Thr Leu
355
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GQu Trp Au Ser Asn Ely G n Pro A u Asn Asn Tyr Lys
Thr Thr Pro 385390395400 Pro Val Lou Asp Ser Asp Ely
ser Phe Phe Lou Tyr ser Lys Lou Thr 405410415 Val Asp
Lys ser Arg Trp G n G@n Ely Asn Val Phe Ser cys Ser
Val 420425430 Met His Au Ala Lou H's Asn Hi's Tyr Thr
A n Lys Ser Lou Ser Lou 435440445 Ser Pro Ely 450
39766- 0192 saved NOVEMBER 8, 2006.txt <210> 43 <211>
451 <212> PRT <213> Artificial sequence <220> <223>
Humani zed 2H7 heavy chai n variabl e domain <400> 43 du

Val G n Leu Val y val Gn Pro
Ay dy 151015 §erbléfje?% Sage E(QE% GB Zolngl%ﬁl a Ala Ser dy

Ty¥fo.Hr Phe Thr Ser Tyr

<211l> 10
<212> PRT
<213> Artificial Sequence

<220>
<223> 2H7 CpR1

<220>

<221> VARIANT

<222> 9

<223> Xaa = Any Amino Acid

<400> 35
Arg Ala Ser ser Ser val Ser Tyr Xaa His
1 5 10

<210> 36

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> 2H7 CoHr3

<220>

<221> VARIANT

<222> 4

<223> Xaa = Any Amino Acid

<400> 36
Gln GIn Trp Xaa P?e Asn Pro Pro Thr

<210> 37

<211> 17

<212> PRT

<213> Artificial Sequence

<220>
<223> 2H7 CDR2

<220>

<221> VARIANT

<222> &

<223> Xaa = Any Amino Acigd

<400 37

A}a ITe Tyr Pro Ggy Asn Gly Xaa Thr igr TYr Asn Gin Lys Phe Lys
15

Gly

<210> 38

<211> 13

<212> PRT

<213> Artificial Sequence

<220>
<223> Z2H7 CDR3

149



202530 Asn Met His Trp Val Arg Gn Ala Pro Ay Lys Ay
Leu Au Trp val 354045 Gy Ala lle Tyr Pro Ay Asn Ay
Ala Thr Ser Tyr Asn G n Lys Phe 505560 Lys Ay Arg Phe
Thr 1le Ser Val Asp Lys Ser Lys Asn Thr Leu Tyr 65 70
75 80 Leu G n Met Asn Ser Leu Arg Ala Qu Asp Thr Ala
Val Tyr Tyr Cys 859095 Ala Arg val val Tyr Tyr ser Tyr
Arg Tyr Trp Tyr Phe Asp Val Trp 100105110 Ay Gn Qy
Thr Leu Val Thr Val Ser Ser Ala ser Thr Lys Ay Pro
115120125 Ser Val Phe Pro Leu Ala Pro ser ser Lys ser
Thr ser Ay Ay 0135 Al Ay Cys Leu
val Lys Asp Tyr Egee“égzosaée%ﬂ‘%?@l‘z@gl 2%‘?fL&J_‘Jms150155160
\/ggg;%eégmﬂ[p Asn Ser Ay Ala Leu Thr Ser Ay Val H's
Thiz &"Pro 165170175 Ala val Leu G n Ser Ser Gy Leu
T#E3>S@p <40y AgEe ASEr Val Val Thr 180185190

<400> 38
val val Tyr Tyr Ser Xaa Xaa Tyr Trp {%r Phe Asp val
1 5

<210> 39
<211> 107
<212> PRT
<213> Artificial Sequence
<220 . .
<223> Humanized 2H7 light chain variable domain
<400> 39
Asp Ile GIn Met Thr GIn Ser Pro Ser ggr Leu Ser Ala Ser X?1 Gly
i 5
Asp Arg val Thr Ile Thr Cys Arg g}a ser Ser Ser val ggr Tyr Leu
20
His Trp Tyr 61In Gin Lys Pro Ggy Lys Ala Pro Lys 2go Leu I'le Tyr
35 4
Ala Pro Ser Asn Leu Ala Ser Gly val Pro Ser ggg Phe Ser Gly Ser
50 55
Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile ?gr ser Leu GIn Pro géu
65 70
Asp Phe Ala Thr gyr Tyr Cys Gin Gln ggp Ala Phe Asn Pro ggo Thr
5
phe Gly 61n Gly Thr Lys val Glu Ile Lys Arg
100 105
<210> 40
<211> 122
<212> PRT
<213> Artificial Sequence
<220> ) . .
<223> Humahized 2H7 heavy chain variable domain
<400> 40
Glu val &In Lteu val Glu ser Gly Gly g%y Leu val Gin Pro g}y Gly
1 5
Ser Lau Arg Leu Ser Cys Ala Ala ggr Gly Tyr Thr Phe gBr Ser Tyr
20
Asn Met His Trp val Arg Gln Aga Pro Gly Lys Gly zgu Glu Trp val
35 4
Gly ala le Tyr Pro Gly Asn Gly Ala Thr Ser g%r Asn GIn Lys Phe
50 55
Lys Gly Arg Phe Thr Ile Ser val Asp Lys Ser Lys Asn Thr Leu Tyr
65 70 75 80
teu GIn Met Asn Ser Leu Arg Ala Glu Sgp Thr Ala val Tyr ggr Cys
85
Ala Arg val val Tyr Tyr ser Tyr Arg Tyr Trp Tyr Phe Asp val Trp
100 105 110
Gly GIn Gly Thr Leu val Thr val Ser Ser
115 120
<210> 41
<21il> 451
<212> PRT

150



val pro ser Ser Ser Leu Ay Thr Gn Thr Tyr Ile Cys
Asn Val Asn 195200205 His Lys Pro Ser Asn Thr Lys val
Asp Lys Lys val GQu Pro Lys Ser 210215220 Cys Asp Lys
Thr H's Thr Cys Pro Pro cys Pro Ala Pro GQu Leu Leu
225230235240 Ay Gy Pro Ser Val Phe Leu Phe Pro Pro
Lys Pro Lys Asp Thr Leu 245250255 Met Ile Ser Arg Thr
Pro Au val Thr Cys Val Val val Asp Val Ser 260265270
Hs AQu Asp Pro Au Val Lys Phe Asn Trp Tyr Val Asp
Gy Vval du 275280285 Val H's Asn Ala Lys Thr Lys Pro

Arg u GQu Gn Al 0 0O Tyr Arg Val
i3> SetirMah L@ub,%zgrﬁu(@4ﬁszt’5€@|%ﬂég’n%%E%Qtrrp Leu Asn
305310315320 Ay Lys Gu Tyr Lys Cys Lys val Ser Asn
AEZ> Audnt:RH 2Rr Bea) anaPr 0ar325336385 11e Ala Ala Thr Ile
S8ho.Lys Ala Lys Ay Gn Pro Arg u Pro Gn

G}u val GIn Leu val Glu Ser Gly Gly Gly Leu val Gln Pro g;y Gly
5 10
Ser Leu Arg Egu Ser Cys Ala Ala ger Gly 1yr Thr phe gBr ser Tyr
5
Asn Met g;s Trp val arg Gln iga Pro Gly Lys Gly zgu Glu Trp val
Gly éga Ile Tyr Pro Gly ?gn Gly Ala Thr ser g%r Asn Gin Lys Phe
Lys Gly Arg Phe Thr Tle Ser val Asp Lys Ser Lys Asn Thr Leu Tyr
65 70 75 80
Leu GIn Met Asn Ser Leu Arg Ala Glu Asp Thr ala val Tyr ggr Cys
85 90
Ala Arg val val Tyr Tyr Ser Tyr Arg Tyr Trp Tyr Phe Asp val Trp
100 105 110
Gly G1n ¢ly Thr Leu val Thr val ser Ser Ala Ser Thr Lys Gly Pro
115 120 125
Ser val rhe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr
130 135 140
Ala Ala teu Gly Cys Leu val Lys Asp Tyr Phe Pro Glu Pro val Thr
145 150 155 160
val Ser Trp Asnh Ser Gly Ala Leu Thr Ser Gly val His Thr phe Pro
185 170 175
Ala val Leu Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser val val Thr
180 185 190
val Pro Ser Ser Ser Leu Gly Thr Gln Thr Tyr Ile Cys Asn val Asn
. 185 200 205
His Lys Pro Ser Asn Thr Lys val Asp Lys Lys val Glu Pro Lys Ser
210 215 220
Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu
225 230 235 240
Gly Gly Pro Ser valt Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu
245 250 255
Met Ile Ser Arg Thr Pro Glu val Thr Cys val val val asp val Ser
260 265 270
His Glu Asp Pro Glu val Lys Phe Asn Trp Tyr val Aasp Gly val Glu
. 275 280 285
val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ala Thr
290 295 300
Tyr Arg val val Ser val Leu Thr val Leu His Gln Asp Trp ieu Asn
305 310 315 320
Gly Lys Glu Tyr Lys Cys Lys val Ser aAsh Ala Ala Leu Pro Ala Pro
325 330 335
Ile Ata Ala Thy ITe Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln
340 345 350
val Tyr Thr Leu Pro Pro Ser Arg Giu Glu Met Thr Lys Asn Gin val
355 360 365
Ser Leu Thr Cys Leu val Lys Gly Phe Tyr Pro Ser asp Ile Ala val
370 375 380
Glu Trp Glu ser Asn Gly GIn Pro Glu Asn Ash Tyr Lys Thr Thr Pro
385 390 395 400
Pro val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr
405 410 415
val Asp Lys Ser Arg Trp Gln GIn 61y asn val Phe Ser Cys Ser val
. 420 425 430
Met His Glu Ala Leu His Asn His Tyr Thr GTn Lys Ser teu Ser Leu
435 440 445
ser Pro Gly
450

<210> 42
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340345350 val Tyr Thr Leu Pro Pro ser Arg Gu du net
Thr Lys Asn A n val 355360365 Ser Leu Thr Cys Leu Val
Lys Ay Phe Tyr Pro Ser Asp Ile Ala val 370375380 A u
Trp Au Ser Asn Gy Gn Pro Au Asn Asn Tyr Lys Thr
Thr Pro 385390395400 Pro val Leu Asp ser Asp Gy ser
Phe Phe Leu Tyr ser Lys Leu Thr 405410415 val Asp Lys
Ser Arg Trp G n Gn @y Asn Val Phe ser Cys Ser Val
420425430 Met Hs Gu Ala Leu H's Asn Hs Tyr Thr dn
Lys ser Leu Ser Leu 435440445 Ser Pro Ay 39766-0192

saved NOVEMBER 83’976259(%92 RS — 8, 2006.txt
<211> 451

<212> PRT
<213> Artificial Sequence

220> ] ]
<223> Humanized 2H7 heavy chain variable domain

<400> 42
G}u val 61n Leu V?1 Glu Ser ¢ly Gly géy teu val GIn Pro g;y Gly
Ser Leu Arg Egu ser cys Ala Ala ggr Gly Tyr Thr Phe ggr Ser Tyr
Asn Met gés Trp val Arg GIn gga pPro Gly Lys Gly kgu Gilu Trp val
Gly éga ITe Tyr Pro Gly égn Gly Asp Thr Ser g%r Asn GIn Lys Phe
ggs Gly Arg Phe Thr ;ge Ser val Asp Lys §§r Lys Asn Thr Leu g%r
Lel Gin Met Asn Ser Leu Arg Ala Glu ggp Thr ala val Tyr ggr Cys
85
Ala Arg val val Tyr Tyr Ser Asn Ser Tyr Trp Tyr Phe Asp val Trp
100 105 110
Gly GIn Gly Thr Leu val Thr val ser Ser Ala Ser Thr Lys Gly Pro
115 120 125
ser val phe Pro Lew A¥a Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr
130 135 140
Ala Ala Leu Gly Cys teu val Lys Asp Tyr Phe Pro Glu pro val Thr
145 150 155 ) 160
val Ser Trp Asn Ser Gly ala teu Thr Ser Gly val His Thr Phe Pro
165 170 175
ala val Leu GIn Ser Ser Gly teu Tyr Ser teu Ser ser val val Thr
180 185 190
val Pro Ser Ser Ser Leu Gly Thr GIn Thr Tyr Ile Cys Asn val Asn
195 200 205
His Lys Pro Ser Asn 7hr Lys val Asp Lys Lys val Glu Pro Lys Ser
210 215 . 220
Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu
225 230 235 240
Gly 6ly Pro Ser val Phe Leu phe Pro Pro Lys Pro Lys Asp Thr Leu
245 250 255
Met Ile Ser arg Thr Pro Glu val Thr cys val val val Asp val Ser
260 265 270
His Glu §§§ Pro Glu val Lys 528 Asn Trp Tyr val gg Gy val Glu
val His asn Ala Lys Thr tys Pro Arg Glu Glu Gln Tyr Asn Ala Thr
290 295 300
Tyr Arg val val ser val teu Thr val Leu His GIn Asp Trp Leu Asn
305 310 315 320
Gly Lys &lu Tyr Lys Cys Lys val Ser Asn Lys Ala Leu Pro Ala Pro
325 330 335
Tle Ala Ala Thr Ile ser Lys Ala Lys Gly Gln Pro arg Glu Pro Gin
340 345 350
val Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met Thr Lys Asn Gln val
355 360 365
ser Leu Thr Cys Leu val Lys Gly Phe Tyr Pro Ser Asp Ile Ala val
370 375 380
Glu Trp Glu Ser asn Gly GIn Pro Glu Asn Asn Tyr Lys Thr Thr Pro
385 390 395 400
Pro Val Leu Asp Ser Asp Gly Ser phe Phe Leu Tyr Ser Lys tey Thr
405 410 415
val Asp Lys Ser Arg Trp GIn GIn Gly Asn val phe Ser Cys Ser val
420 425 430
Met His Glu Ala teu His Asn His Tyr Thr &In Lys Ser Leu Ser lLeu
435 440 445
Ser Pro Gly
450
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<210> 43

<211> 451

<212> PRT

<213> Artificial sequence

<220>
<223> Humanized 2H7 heavy chain variable domain

<400> 43
61u val Gln Leu val ¢lu Ser Gly Gly %gy Leu val Gln Pro ggy Gly
5
ser Leu Arg Egu Ser Cys Ala Ala ggr Gly Tyr Thr Phe ggr ser Tyr
Asn Met ggs Trp val arg Gln Ala Pro Gly Lys Gly Lgu Glu Trp val
40 4
Gly ?éa Ile Tyr Pro Gly @gn Gly Ala Thr Ser g%r asn GIn tys Phe
Lys Gly arg Phe Thr Ile Ser val Asp Lys Ser Lys Asn Thr Leu Tyr
65 70 75 80
Leu Gln Met Asn §§r Leu Arg Ala Glu ggp Thr ala val Tyr ggr Cys
ala Arg val val Tyr Tyr Ser Tyr Arg Tyr Trp Tyr Phe Asp val Trp
100 105 110
G¢ly 6in Gly Thr Leu val Thr val Ser Ser ala Ser Thr Lys Gly Pro
115 120 125
ser val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr
130 135 14G
Ala Ala Leu Gly Cys Leu val Lys Asp Tyr Phe Pro Glu Pro val Thr
145 150 155 160
val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly val His Thr #he Pro
165 170 175
Ala val Leu GIn Ser Ser Gly Leu Tyr $Ser Leu Ser Ser val val Thr
180 185 180
val Pro Ser Ser Ser Leu Gly Thr GIn Thr Tyr Ile Cys Asn val Asn
. 195 200 205
His Lys Pro Ser asn Thr Lys val Asp Lys tys val Glu Pro Lys Ser
210 215 220
Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu
225 230 235 240
Gly g1y Pro Ser val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu
245 250 255
Met Ite Ser arg Thr pro Glu val Thr Cys val val val Asp val Ser
. 260 265 270
His Glu Asp Pro Glu val Lys Phe Asn Trp Tyr val Asp Gly val Glu
. 275 280 285
val His Asn Ala Lys Thr Lys Pro Arg Glu Giu Gln Tyr Asn Ala Thr
290 295 300
Tyr Arg val val ser val Leu Thr val Leu His Gin Asp Trp Leu Asn
305 310 315 320
Gly Lys Glu Tyr Lys Cys Lys val Ser Asn Ala Ala teu Pro Ala Pro
325 330 335
1le ala Ala Thr Ile Sser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gin
340 345 350
val Tyr Thr Leu Pro Pro Ser Arg Glu GTu Met Thr Lys Asn Gln val
355 360 365
sar teu Thr Cys Leu val Lys Gly Phe Tyr Pro Ser Asp Ile ala val
370 375 380
Glu Trp Glu Ser Asn Gy Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro
385 380 395 400
Pro val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr
405 410 415
val Asp Lys Ser Arg Trp G1n GIn Gly Asn val phe Ser Cys Ser val
. 420 425 430
Met #is Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu
435 440 445
Ser pro Gly
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