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novel conbi nation therapies involving BLyS or
BLyS/ APRIL inhibition and i mmunosuppressants for the
treatnent of autoi mune di skases. BACKGROUND OF THE
| NVENTI ON [ 2] Lynphocytes are one of several
popul ati ons of white blood cells; they specifically
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cellll surhaciaventipanroatemity eropelc epmbmptien teeiapiontieyadvingeBLyS or
n n.
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progeny differentiate into rrem)ry B ceI l's and ef fect or
cells called E‘l asnma cells. Menory B cells have a
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on the surface of B cells under various conditions are

immanisngBt ¢rdls cehturd awthne@wl bomyr sagpwBarck ll¢ave (the thayrpw rexpressing an

tem n rticul three T r tors:
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(BAFF-R), and B cell maturation protein (BCMA) are
and Risopiacety Bitiseengate wio memeryNE cellyand sitecir cphy ralissk Elasrna cells.
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withSpe @arﬁe epdchﬁ/mtyTaQ%e ariginBG)dierarcell kPlasina balsbdmmbtlmdsduce membrane-
d APRI L BAFF- R hi nds nly BLyS.
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ma;&%‘fﬁ'cf%?%l ek @'ﬁﬁmB{%l Rhagkity.he various functions of

BLYS, which include but shoul'd not be linmited to B
cel[$] cogt group atfitomor péasnabicast(Tadd rme@mmfcumldlon the surface of B
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devel opnent ond the T-1 stage, and conplete
1nter@gtpm(”ﬁépl)g @n@q-léaqttmmthengggrtg tbcf TNF family receptor (BAFF-R), and B

cell maturation protein (BCMA) are known to bind one or both TNF ligands — B Lymphocyte
stimulator (BLyS also known as BAFF, TALL-1, ztnf4 and THANK) and a proliferation-
inducing ligand (APRIL). Specifically, TACI and BCMA are known to bind both BLyS and
APRIL and BAFF-R binds only BLyS.

(4] A number of BLyS and/or APRIL antagonists have been developed in order to
block the various functions of BLyS, which include but should not be limited to B cell co-
stimulation, plasmablast and plasma cell survival, Ig class switching, enhanced B-cell antigen

presenting cell function, survival of malignant B cells, development of B-1 cell function, B



t hese nol ecul es can also bind to and bl ock the effect
of APRIL on B cells and ot her conponents of the i nmune
wesamo¢Di | | on et al. (2006) Nat. Rev. Drug DPGI/US2008/058486
235-246). Mol ecul es that have been devel oped to affect
B cell function by interferifag with BLyS and/ or APRIL
bi ndi ng i ncl ude BLYyS anti bodi es such as Lynphostat-B
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treatnment of |upus nephritis a serious
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Autol mmunity Reviews 6, 19 . Al'though these drugs N
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cycléfhobplantibty! E@Wt@l\hiaﬁh%@}% @er: ey@bspdrige X Q@Sﬁl? and mycophenolate

invention i's a netho redu0|ng i mmunogl obul i n
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beneﬁi&taa,gﬁhﬁﬂesﬁenia&lsaa fr€edf stihe rtPtooigirelv aMhicaBspoAle Reirdmune suppressive
TACI - Fc- f usi an protel n conprising the extracellular
drugg amander Bretieatyely tregt quipiemuasiscrcagnent thereof, a
BAFF- R- Fc- f usi on protein conprising the ext racel | ul ar
domai n of BAFF-R or a functional fragnent thereof, or
SUI\MCBMAGR:THESINMENSPImi n conprising the ext racel [ ul ar
BCVA or. .a functional. fragnment .t of. In

i cuﬁgﬁ aspged OF NS RIS Iy BEQY 1 ac@ﬁﬁ‘Pfié) ge Ying immunoglobulin
IGVGBO%yQ%Eh’hﬁiﬁl %%gﬁﬁﬁ?%dﬁflm%@lé [ ﬂ@&S 18hd/oPEEPRR. u%aggﬂ-lst and an

ID NO 23 EQTD NO 25 SEQ ID NO 26.[7
immanesuppresevd alfiigre nOnet p@f@quSnmnmjdons AARIrE thet RhpHhi ad/or APRIL
antazigosnia ilg’Le}/ ]?c-fusion protein which can be a TACI-Fc-fusion protein comprising the
extracellular domain of TACI or a functional fragment thereof, a BAFF-R-Fc-fusion protein
comprising the extracellular domain of BAFF-R or a functional fragment thereof, or a
BCMA-Fc-fusion protein comprising the extracellular domain of BCMA or a functional

fragment thereof. In particular, the Fc-fusion protein comprises the polypeptide sequences of

SEQ ID NO: 19, SEQ ID NO: 21, SEQ ID NO: 23, SEQ ID NO: 25, or SEQ ID NO: 26.



anti body, preferably that binds BLyS within a region

conprising am no acids 162-275 of SEQ ID NO 8, or the
wWBF 18082 body known as LynphoStat-B. | n furthR€T/US2008/058486

enbodi nent, the BLyS and/or APRIL antagonist is a TAC

anti body, preferably that biads TACI within a region

conprising 72-109 of SEQ ID NGO 2 or 82-222 of SEQ ID

NO[{ZA. [ &} dnothchentteidiocs, dic BigSpredentAPRINeahiagonistoiea BLyS

.of the i uppressi ve drugs contenpl at.ed incl ud
antltagiéq Bmggglﬂﬁgﬁﬁtdlglg@%%ys \é{g]&p?ﬂ Eﬁﬁ“?lh égrgmljlg amino amgs 162-275 of

SE@WW Q%Oroir fife E‘i&%hod knB% A QRN h@Sﬁt-EDflﬁtﬂthérM@Odlment the

t hough any drug that suppress the 1 Mmune system
BLySagldlfm ABRﬂabhtegorﬁktelsmrﬁmﬁ?dqlnobucﬂy, rpréfexadly thaatbiids TACI within a
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i nygint i entRlBAhERGTTRASSRNt vEBENPGRS ofdhd eMinAnbpRessive drugs
B-cel|l regul ated autoi nmune di sorders conprisin
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contamniatﬂdgn@lndmqul@hasmiamlﬁfc%@ feeathiegrife oW pheyclosporine A (CSA),

r ef fe e.amunt of
or RS kAR Y it i Yo LB AP ormune yster
mayds¥ 4g@BIeSThe Ilﬁmaﬂlaﬁpmbml iR Nthat i) ecdPED b BredéROnelddd can be
is selected fromthe group consisting of rheumatoid
IgMaIﬁChrlgffH IgD ¢rJgE o cempRatiprsttber@ofart hritis, systenic
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. robqcyt openi c ura aut ol nmune
dlSOffﬂ WFB%‘@HV?.&%%BW ?@P%nts%f’ B BAPWIOSHRIYFISA drug agd of a BLyS

and/BERPRIPEhAY¥onisIM B! YRBIUIRRAL BlcSsintoiMAARNERGerdS Mb&ed from the
vasculitis, diabetes nellitus, Reynaud's syndrone,

grouf§j oompeshing sﬁl mhmmmldndtﬂghtcmeummheﬂmumatmd @feitd] spsemic lupus

ery 5ot SLEY 1o R Tah JGRBH N iesatdBi mmpery bowel discase,
1d10§blt1$1@fﬁ?dmﬂ)o%yfdfg@ﬂﬁaf)ﬂbﬁraa(mg' tHrEmbiYS tRIGbEc & RUR purpura (TTP),
eryt hemat osus upus nephritis, in one enbodi men

autOtrh@um_ygrmbnco@pAmw Lmghipiey ovelosesianasariasis, 1gA nephmpathy, IgM
polyn%gﬁﬁ&eg y’jisctb%nel% E%rﬁ'\gis ¢ %Qscplﬁtlsa dgna‘tr)]eltéc's %e?lgtus anele'II{atuH%r syndrome,

using’a Sseco

Sjorp eSS LUPRS aﬁBgMﬁleﬁlﬂU@pﬁt{ﬁﬁl anc riveadeeypetididblly treated in this manner
anti-inflammatory drugs (NSAIDs), glucocorticoid,
is ub‘#se‘&ﬁﬁ’h%ﬁe and di sease-nodi fying antirheumatic dr ug

D) t [
(U, Pkl TP AR AR AR LTNERY By, yomi
lupus oerbﬁemﬁfoem i ate lupns trrephtifis) ginaoho icmbodenchit,s éas BLyS and/or APRIL
con‘olngH on vvlththeB and/ r APRILata onj st

antagQRiH oL Hac Fﬂ%ﬂ‘b%‘abrﬁ?sé‘é Ve C&P §LIEdRparRd) GG soniyggtion with

therdpy ﬁﬁ etheds 1ﬁlfrn1fn6§1ﬂf5'iees§§7@tdrh@vs%@ﬁ laQhadkroidal anti-inflammatory
cycl ophospham de (CYC), azathioprine (AZA),

drugs (NSAIDS) glucocorticoid, predmsone and disease- rnodlfymg antirheumatic drug
(DMARD).

[11] The methods of the present invention utilize immunosuppressive drugs which
have been shown to be effective in treating autoimmune disease in combination with the
BLyS and/or APRIL antagonist. Among the immunosuppressive drugs contemplated for use
in the methods of the present invention are cyclophosphamide (CYC), azathioprine (AZA),
cyclosporine A (CSA), and mycophenolate mofetil (MMF).



cycl osporine A (CSA), and nycophenol ate nofetil
(MVWF).[12] In any of the nethods of treatnent or
wW@bkdogiti®s: on of a di sorder where the i MmunosupPCEESI008058486

drug and the BLyS and/or APRIL antagoni st are

adm nistered to a patient, tHe immunosuppressive drug

and BLyS and/or APRIL antagoni st can be adm ni stered

coiptdjr r éntahy ofrths engthadsi off hyatndent ar apedatiorcof a disorder where the

enbodi nent, the i nosu sive agent is
ImMYBESURPEPEY S e b d %ﬂ%lgf e B AR LAHAgRGS g tadmymiptered to a
patle%t,QHW%hﬁésgﬁp&W dh% REd Byk AHH/AP APRPT %ﬁt%géftﬁstac%ﬁ 'BE administered
and BLyS and/or APRIL ant ggonl st is also provid
COIl([ull‘éllﬂFlﬂlrtd@Qllqullabyl bed wcuﬁheemlmdamtmto hd srnmlunaﬂuppmlsgve agent is

of. manuf e.cC n i nosuppr essi ve agent,
admﬂusé‘?fﬁéggﬁ %LY%M‘E féﬁ@%%ﬁ?&‘%ﬂl and a | abel wherein

t herdjabql chipbstireSorhhtdind B iGRNBOSUPbIREVE 9géRrand a BLyS and/or

treating a B cell regul ated autoi nmune di sor der [ 15]
APRIhaat@gomﬁtlﬁﬁbo@m)@dﬁdwents of the nethods, con‘posnti ons

g 4@ r kbﬁﬁsr p(%fﬂ lgg% ﬁ?’ S]?et HIQ}SH‘[?O&I ltgﬂat% alb lé/ er] I oarr]llufa&pure COl¥1pI‘ISIIlg an

1mnﬁhb§ﬁ@pte@m@@ dgdnd @B 2,8 chnd/dr | ARRIILeSntadoh, elﬂal @ampebivheRe the label

enbodi nents of _ the nethods, conpositions and articles

indiggtes th thaeqrupasitism it Fs tieatemht Bowll regrdatesl gigoupames dippgen.
onist,, i e, ' tHeSm [
beﬁﬁenh?he e(gt ?%ce Fzgﬁar génfa%hﬁ 0 hgage%menp@ Rfo?%%tnd articles of
manbfaotise BLYHS amehtione tiecBHpSrand/oofAPRILI amtagoast, dbahiantibady, includes

an, Fc-fusi on (grotel n. In specific enbodinents, the
Chm}ﬁélﬂi’é‘figﬁmﬁ‘?]é? PHIbOd|S8ct ed from t he group consi sting of

TA(g)FcC 'Iﬁ Léﬁﬂrocff ﬁlreoérﬁb(ghlﬁlgﬁ'@rdﬁih‘&m%ﬁ%d@@cﬁ%ﬂ@ tioWls Bfnd articles of
domai n of , I'n particular atacicept FF- R

manfacfuns D thepmmrmon, thenPleyS amdjot A@REl tanmgehibtulirapnel ommhpdiment, is a

of BAFEF-R art and B Fc-.f usj,on
Fusicly BETR o BF R EH0 Sax e PLF 2rcoRBf CHRRRS end the Fe
domhih &t AeimBRREELPBM, or dnhEc-Blsiod pREIRr In ARRL cadthRaPRbSt, the Fe-
Is a BLyS antibody, in particular, a BLYyS anti body
fusiqrhprotaii ﬁ@lgctgwsmlﬁh@ eroRrRCanstting o T ABIIYRS- &léwprnr@,ﬁemgcomprlsmg the
extraéc%g I%g ?g'réla 2[7£C n PEI%E@EF %lagirc%gl‘t EE;{‘ %% afﬁ I%Ib I‘Otel{l comprising

the b)&raaelBAEﬂ:d&nalﬁt ¢ﬂDBAYFLm,CinU§ArHGul@m BRBhIgI ahd I’BISMIAnFa-fusmn protein
regi on conprising resjdues 23-38 of human BAFF-R
comprgpgdhe éﬁ%llhléhfiommc)%w&ndl/no?thﬂmmizocéiﬁtea@oﬁhes&ys and/or

APmEaﬂt%&q}gt i Qtﬁlﬁ@nﬁtlgg uf%aﬁﬁgfap QY] S)Qnt%l(_i}?@gdt gﬁﬁiﬁé BLyS within

bot es as eSCI‘I at ent
a refjopl ofC BLS mdﬁmﬁsﬂ@O&sQﬁhﬂ:Q 183-27BRIrEpafleSERI [RHh (BN s1@F BTHE another

FI GURES Fl raphs the [u st.and
embgdigientit B«%i%%]s %%Rﬂh%[ﬁf‘%ﬂﬁs tiip g&?&éﬂ% 5{9 ¥ 1nclu 1ng one that
blndg%lﬂh({'%@n B%'f:l}rn\?wmsl% resfu@€ b §8RFBhn FAEF-RL @ﬁ:hﬁcﬁl%r @ddiment, the

BLyS and/or APRIL antagonist is a TACI antibody, a BCMA antibody, or an antibody that
binds both molecules as described in U.S. Patent Application No. 2003-0012783.

BRIEF DESCRIPTION OF THE FIGURES

[17] FIGURE 1 graphs the mean value (+ standard deviation) of IgG for the four
treatment groups — vehicle, MMF only, atacicept only, and atacicept and MMF. All pairwise
comparisons of these values were statistically significant (p < 0.05) using log-transformed

data other than vehicle vs. MMF alone.



conpari sons of these values were statistically
significant (p < 0.05) using | og-transforned data
w@rdenigwokan vehicle vs. MW al one. [ 18] FI GURE PCUSN& 058486
the nmean value ( standard deviation) of IgMfor the
four treatnment groups - vehi6le, MW only, atacicept
only, and atacicept and MVW. Al pairw se conparisons
of [t§)es FIG@RHE& gvuphe tist @tarstvileal+ ytasdagdideviadod) c(fFIgM for the four
0. 05) using o% transforned data other than vehic
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i ? t
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| € i munosu preSS|ve treatnment” appears useful in
compatresom ehthmsntvalies aerositieiivellyistamafeeant (n <Wh85disien lag-wehsformed
damﬂf éqﬁéyze cﬂ?r'ﬂﬁﬂﬁs descrlbed herei n that
admi nistration of ' a conbi nation of | mrunosuppr essi ves
with a BLYyS and/or APRIL antagonist is a nethod of
treatment that will block nultiple signal pathways in
B cells believed responsible for the production of
anti bodies directed at self-antigens, thereby
triggering and/ or perpetuating the autoi nmune
DET(MMD DERCRTPTION OFUIMHE PREFERRHED EMBODIVMENTSC Ul at i ng
nogl obulin in a mammal undergoi ng such eat )
ch"%li“rec GPEARAPHRSRINS g SHRF Rt 2PIEake |up%ﬁt9£dn athe Mireatment of

autoirﬁﬁﬁﬁe PRSdas@l by Wa8SBRESVRI® M el GREIMStd MRscribed herein  that
negative synptoms of autol mune di sease, the

admguosthitioat ¢pfor ocbmbmmumesufppmesmsupprdssum wittl ahBLa%i awl/or APRIL

di r.ect ed aga the B pa ore des
R g A e e (R G R A SR
belid@d Be§RInkibRag&d iU hRIJIBHRE ofti S@iB6&iSs dTﬂé@te@oﬂbbéﬂﬁﬁﬂtfg@ns thereby

t her apy of |nnunesu5pre55|ve drugs wth a BLyS and/or

triggRPRE [angor ugopnteatingeiiic glufcamnype ecoaflitiont | Vels dicswisniat # veduction of

cncqlgtlnLe%{ nep‘ﬁ%l‘%bu?%t lealfn 241 u%t L %%in% éjucgetgeéﬁﬁeent Hes & guch circulating

immiuSo@buliions redicgrint i epataldy HéRasibrr far ltﬁggtgmgr &m negative
anti1 bodi es .that are produced directed agai nst an

sympiegisy PH o IengRg  disedse) thecogbifetigndeh rlmmuegsmr%flze]dmgs and

ther@ﬁe ucﬁ?e@telaearggfn the %L‘SI@ ed lﬁ}?z@ Ll Rote R¥§£a®s Qle?metho og }reatlng B

uction rn in an ani Himan a
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mar kers, and by met hods such

[21] An "autoimmune discasc” hereln 1S any non-malignant disease or disorder
arising from antibodies that are produced directed against an individual's own (self) antigens
and/or tissues.

[22]  As used herein, "B cell depletion” refers to a reduction in B cell levels in an
animal or human after drug or antibody treatment, as compared to the level before treatment.
B cell levels are measurable using well known assays such as by getting a complete blood
count, by FACS analysis staining for known B cell markers, and by methods such as

described in the Experimental Examples. B cell depletion can be partial or complete. In a



described in the Experinental Exanples. B cel
depl etion can be partial or conplete. In apatient
WO ewsiionyy a B cell depleting drug, B cells arBCT/US2008/058486

generally depleted for the duration of tine when the

drug is circulating in the patient's body and the tine

for recovery of B cells. [23] "Inmmunosuppressive

patle]hlt ugRiviag e Boyll dopledny ésigt Badells nie péetrdlywddpicttdéor the duration of

ystem and. blunt its respons to.forei

tlmesx)éqqul tg?] a]i’uéé?l glrcw&gdﬁwjg soté)dy@ hea{tﬁae for rgcovery of B cells.
my ¢25 he nﬁhﬁhﬁosﬁﬁﬁl%gﬁ% IIM%;) ar@hfry mec%}é‘é bndt if¥dFeRfwith tlljle Immune

nol ecul es ermis Intended to enconpass any dr
systeUn anldlléumtl i¢s uespénsk tadomigrher agléatiigenagetiyclophosphamide (CYC) and

Pl P QN E A B i TS HEo AV~ padh t5ERds ngended to

encotlﬁlﬁgi AUk U SRRER Ss & Wea®itit BEYHT®RE @bWnregulating the immune
arthritis, juvenile rheumatoid arthritis, systemc

syst¢ropu sl hey )mcﬁ tpﬁgt@@lle(rm_ ngntemp,lﬂjq@s Niélfﬁﬂ itha|t shaveNpeen used to treat
auto}/\lé unee rdhsseas%lf ﬁS}elg frg 3 gi}} u(grrl)agg}&? ar%g}rﬁgufl\{\vieetl le?_ﬁ?euntlah nabrthtritis systemic

lupuE fwﬁbemytbme(rm@pufpny m@pRrTtisP)L N R Uk e B Biscase, 1nﬂarnrnatory bowel
t hronbocyt openia, nmultiple sclerosis, psoriasis,
discsgp h‘il@baé%flﬁythrqfﬁmoﬁtﬂpﬁﬁléuIP%%ﬂahﬂ@E) thmbcrﬁ@nthaolmcm@mc purpura
(TR ST GFRELSSIRL MRS SRR SO oy, o
polyhalrn‘pathlBk,y BiyaﬂheﬂlBLgt&lp,o Ivg/sm&hntls ddiabetésTAld].l-lthﬁ Beynaud's syndrome,
" TALL- I polype tide "BAFF" or "BAFF pol ypepti de"
SjoTgHE YR Wﬂ@ﬁgﬁﬁﬁ%ﬁﬂ§ natlve sequence BLyS

polyfepirhdesRNART BEY Syv arpe e?bﬁ MS" "$ARL-1" or "TALL-1
de3|gnat|on given t0 those po ypep¥ es which are

polypeoide'doby BAKE" HumBBABEy®Igeaptidn't evheBEQeH ThdiGn dcoopass "native

seari AR SR BRD! BEOGPLET VTS {LED o it TRUE G ven o those

polyg’bﬂtﬂieﬁ‘ wiitis a‘r"eeéh@ﬁ@&' NthaSHWRAA BIFQY s&piande! @SE@ ID NO: 7) or the
iologically active BLyS potenti ates any one

Movuge iy aﬁeqmncgf(SEQéDf O aw Redyneptdesswhigh show cBIMS higlogical activity
are Vn'c\é ass 4 Wl i §1/a§ ﬁgﬁléurl\éhvglwéﬂ Po CeIalmS 1 eﬁnblof]o C%ﬁg%?rtéve BLyS

eve an |ncrease ers o
poteﬁ&itb§an}adﬂd: @r @ﬁlﬁﬁﬁatﬁ)@ dITthé\lﬁrlloKbﬁ’g &%tst 0} \Fiﬁla NFnKblVbﬂ an increased

spl enic B cel Bat t en,
survgg@b of @egellslg@ 1ncIQ;a§gc%l iczy@ls of Mx@/orégN@ an 1nc1(61@g91}umbers of plasma
cells %é(?@rg)g s%ﬁlg of 386310 ﬁ%@bﬁugb sﬁ‘llemc 'B gé"igg ggs:!EQaTten, M et al. ,

ever al assays for testin
(200@mm/Exp AR}EI L9Zri4ag A6 St Mostec bt s, (ﬂh@Q)ESomlcb 285:260-263; Kayagaki,

et lly QD IS SRR R eories ok P i i ST AL R ntagonists

suchaﬁst the[ BS{ell ﬂoﬁ?éré/tion HITRY By &kl Snak® 0§/Qb¢f@gm6ﬁ§'8thers are well
peri pher al nononucl ear cells using CD19 nmagnetic

knOWEaU@Kaﬁdwmh@ywhﬂlmNbc@inagnet|c separation system

(Mg enyi. Bi of ec Auburn, ccprding. to

#éﬁl ey BB UL e b1oBE P atifighal Podmpononuciear cell
usin @ Whdletis Bbatll Md Bhy BafidMablOhitnctio @defﬁ%l"@ﬂst@ﬂﬁ(t]\/hltenyl Biotec

uman IL 4 (10 ng/m Pharm ngen), and the ce

Auburn, CA) accordlng to the manufacturer’s instructions. Purified B cells are mixed with
soluble BLyS (25 ng/ml) and recombinant human IL-4 (10 ng/ml Pharmingen), and the cells
are plated onto round bottom 96 well plates at 1 x 10° cells per well. The BLyS and/or
APRIL antagonist to be tested can be diluted from about 5 ug/ml to about 6 ng/ml, and

incubated with the B cells for five days, pulsing overnight on day four with 1uCi “H-



are plated onto round bottom 96 well plates at 1 x 105
cells per well. The BLyS and/or APRIL antagonist to be
W@ e@Bathognn be diluted fromabout 5 ng/nm to aRCUUSH08/058486
ng/m, and incubated with the B cells for five days,
pul si ng overnight on day fou? with I nC 3Ht hym di ne
per well. As a control, BLyS and/or APRIL antagoni st
thyntidine gles welleAks acob@dle BLwStandBr AFIRIE aarugohist éanvdl§chibtiincubated with
yS., Plates are hagrvested usi ng Packard_pl at
B og] rstlet, withyt Jats #g e stod v Pﬁ@%ﬁ.platﬁ[ bggpvester, and
coun‘%ed['!?éi‘ﬁép‘éh% PABEHERGAC: Pol ypepti de conprises a
pol ypepti de having the same am no acid sequence as the
coli26ds pdnthatiye peliygept pdypdsidevanfrisosmanatlypoptidSheting the same

.nati.ve sequence, pol ypeptides can be isolated fro .
o g e S oL PRy P LGP R Ca @b are. Such natve
sequedEH RV AptiaBANS - be TRatb@ o Malde\0@ c&EHs BRFACCd by recombinant and/or

specifical ly enconpasses natur alcg%/- occurring '
synthetisnwarnsd Ths dbiub|"eatie ssquense’edpdodiiently (@comgpassemnaturally-occurring
B T e N T
occutihg hatidnt- Pe@yI(E.| 10 aRéingfively (plidedfoSmOf add@aturally-occurring allelic

_polypeptide. [27] In general, "variant" polypeptides
varigngy Ofthg pelypemlepol ypept i des di scl osed in the present

spesfication, | o} s ' [ ey:

ai2) ord ¢ oL SRR RER LR IS o R o1 ep B Sdisclosed
in thitpaesditaipe@fitaion inelade palypeitideashaveinhing oo meroamimr @id residues are
adde@%%%@-ggﬁﬁg;@@?&-%L%?&e g%\bvg él&j)g:;}rlﬁéoere internal domains,
of tHXful|AeRkth W AhalRiq I8 ahBfE R sSquch@INEH disti&ihg extracellular

bi nd a hative sequence BlyS pol ypeptide are al so
domewnt@&npiceited, fi@gmeerts sthhty bindhe matlve cagwinng WLy $olypeptide are also

contp P B 5 T B B s o R PSS TR BaS Befrs £y bin any one or
mor?d 3F kRNhrROBY PS PédepRrivhle! contyihlabd.! €rainaAR0WlvaBale jdyRPtide will

aci d sequence identity, nore preferably at |east about
havegatoleastiahouta®(’d asub@ epidesciiernae iidantityyonerc prefeeblbhtyleast about 81%
kP35, QB EPAAT, PRG0S s s
identiig iidré Yrefdrmsle apleaiteba §3%atmiastid al@tiicc84dntayimere preferably at
| acid sequence identity, nore preferabl }/ at | east aboout ) )
castgboginif %GR #F14 sxflyenied deERtINeKg PreferaBvH deast a8 o amino acid

| U 0 . . e | Lty sl
oSG0 09,4914, SERUIEE L ARTALI Ko AEE ety mor
preferdlgtdt tiyast b §Febmimbiyd atqucaas tdeatiguimoB8 Predmbly at least about

,,acid seguence identity, nore preferably at ast. about
B8VegauAra if eauw%@a_&sh CF BEreRpl, A%ﬁseglzﬂ%ﬁé%mvo d'd sequence
iden{i%@ﬁor@gﬁ%%raﬁg) % RALNBo A, SRANCREE sd @8R! iBdhtitfRhére preferably at

preferably at” | east about 91% am no aci d sequence

least abont 9 1% ammmy &cig s@fuena@blgntay, hemgrefatablyt at9@ss awiun®2% amino acid
nor e

aci d. sequence identjity ref.erabl.y at. | east about.
seaigies RS By PEEoRL FReAbTEy hapidc, it P apngS agehtity. more
pref&tﬁ@?tat abRYLbAA WiTaMh28didl sSRRUENERnIiGERoré YrefEMAPIE at least about

preferably at |east about . .
95% amino acid sequence identity, more preferably at least about 96% amino acid sequence
identity, more preferably at least about 97% amino acid sequence identity, more preferably at
least about 98% amino acid sequence identity and yet more preferably at least about 99%
amino acid sequence identity with the polypeptide or a specified fragment thercof. Generally,

variant polypeptides do not encompass the native polypeptide sequence. Ordinarily, variant



95% ami no aci d sequence identity, nore preferably at
| east about 96% am no acid sequence identity, nore
wee@Barmitl y at | east about 97% am no aci d sequREIES2008/058486
identity, nore preferably at |east about 98% amn no
acid sequence identity and y8t nore preferably at
| east about 99% am no acid sequence identity with the
polypeptides piei ad écast abaus peanioedids iatpnetht ofttrestdedst about 20 amino acids in

] I h
lengHGg?I}qu;go %/ﬂ’ Vg%l{ 215}%1 ggtﬁ%ggﬂegl es dO ,I()r%l?r%no t%lqg? Iseasttabgut 40 amino

acidy leﬁgtth?H{oYep & QQ%S"‘E‘EﬁoﬁtSOla%ﬁﬁ& aé’i@?ﬂ{ leﬂgthafﬂgP@oﬁ@d 8tScast about
in | en at | east about 20 am no aci
60 ahe'mgahds moleagihf treme aften elsastaboutt 7(BB@manwi avadsaioi ldsgth,nmore often at

| engt more often at | east_.aboyt 40 anl,po acids,i.n
teast Gt 1D B g Bh eIt PRAS PR abg s e e DR Gt g0y ff fenth, more
oftch 8NBH& . abBBY F0ChBD adlds i AslstiR et ofBn AMJAG ASLHS5( Snino acids in
| ength, nore often at |east about 70 amino acids in

lengthe mearh oftenrag lesst @bpuat200 aayno abidutin SMmgtninerc adict sit |1¢ast about 250
aming Sl In GRUE it BReBbe pERTho R 3B it RRIR LHEHF B hiore
| epzg]h, A[@Bﬁ@ltl@fl&cﬁﬁboaz% 4 B§S aadyorA PRI am@bdiistagh @@nchﬁn in a direct
| ength, nore often at |east about 200 amno acids in

or mderﬁ@ttrﬁann%f%p%fl@léshoraﬁl ly blpgk. whdut orsgtrakieBlwy pigaaling, in vitro or
n vingoﬂ gth inSEA&E QIflé % axkq?@ls tAPﬁE“& éa’gé%gls@@aﬂ odl%(éji}gs‘mh({] BLyS. For

or nore. ment i one ove
exarapid/ odirdERbihdanis agpxﬂyp&ptldamoﬁlpnsmgcthe iertracetiufae domain (ECD) of a
i.ndi rect nne artlahL or fully block, inhibit
BLyg§esratr sush 3% EyRaf® éCh@% vitro or in vivo. For

| N$EANCEHe tEk]gy i g‘pt%'fbd {R61AR 311 Lih@ &gﬁﬂ"in%gntﬁﬁln can be described as

directly bi For exanpl e, direct binder is a
follqm;l yTi@pTA@é polypprtides 0f thehigventiondoeliie TaC] gpolympicptideECOMprising or

con i o JTF A5 FA0oNTea: i hersrapl B ATI” includes the

TAGI'b‘éWHeb@dIbs%@brﬂ%d Gesan bRBd36s Woldoxws16,TWe TH&4782, WO 01/87979,
tides of the invention include TAC

WO wrﬁﬁéﬁtandewoc@@%%znghg FTAGhmsilsneptidesoft therimentias e be solated
frorn a a%g F E HI:%QCI such Zas pf}gogrﬁ ngen%r ?ssug e[%%e& &A%I\%B another source, or

S descr

re 9&638536&.0orwﬁl£iﬁ/ zﬁﬁl?’o%s MRt 1M8HhE82, TR BWETR7PolyWéptides of the
prep Y Y
. 01/81417, and WD 02/094852. The TACI pol ypepti des of
inveptien jincfade itisn BAE- BeP‘Pl%ffpé]ldéquﬂMB’Pﬁ% @arqoeﬁlfftnzﬁ of the contiguous
sequ%ﬁéér ﬁie&mn%l"a?clﬂd ?e%ufu%é:’mtg Ulrgﬁ:}; ﬁ?qB HPES TRE o gf éﬁ}g] term “BAFF-R”

anot her source, or prepared by Teconbi nant or
inchsientthe tB AR Bt b@iglpeptfﬂbsa dBAkBedR ipAWVYP GMAQK& and WBe03/14294. The

ncI e t he. BAFF- R. pol tide co i Sin
BARH SO bR RAAD O L MEIIen §ABBS @&ﬁ%ﬁﬁ@a aYarigi¥ Glgodery such as from
humbf stisgdée@ s P B aRbthSEQUEE NP frepdbe bgerré%rﬁbmﬁﬁr zﬂld/or synthetlc
BAFF- R |ncludes t he BAFF-R po ypeptldes descri b

methay@s 0 hg mgAapﬂijldsbﬂ ﬂ@gnven'ﬁme iBARde RCpbA )ppbm’ep‘rdbs COl’IlpI‘lSlng
or it BN S8 FEBRTRLAS o R dDTIR R ' b Bt term “BOMA”

mclms)tﬁbemcmp@l P éﬂfde@ﬂ@@ﬂb&ﬁlnklyaab{ﬂ@t(ulfblEMBb BNOY: G897-3904 (1992);
synt hetic net The BCVA polgdégglde of the

Laabirgfenht | NﬁciemM@é RssvR p ol e pb Dofpasi grkgint. Immunology, 7:
1093-1106 (1995); and Madry etal., Int. Immunology, 10: 1693-1702 (1998). The BCMA

polypeptides of the invention can be isolated from a variety of sources, such as from human

tissue types or from another source, or prepared by recombinant and/or synthetic methods.



or consisting of am no acid residues 1-184 of SEQ ID
NGO 6. The general term "BCMA" includes the BCVA

weiogpeps: des described in Laabi et al. , EMBCPOT/US208/058486
3897-3904 (1992); Laabi et al. , Nucleic Acids Res.,
22: 1147-1 154 (1994); Gas etal, Int. Imunol ogy, 7 :
1093-1 106 (1995); and Madry etal., Int. |nmunol ogy,
10{301693011121@21)u(1iﬁ@é3()f fultreonB(MS PpBLYPapt/od APROL. ahtagonist, the ECD
i nvention can i solated froma variety of sources,

of thesg Heeptars dind Pifde Seégnp?, dregots thg ransmemerane or’ cytoplasmic

dom getier. 1R the a BIS icallys 't extracellular
Syt s crfyERA%AY (RY abREPIDIUIAN /%l}ﬂ cSi¥iBAIngt h@ i

nmet hods.”[ 30] "For the purposes of fu ng as a
domamonﬁAQRFamwoamrmg amiist 3cidshietoECH qffthet lﬁé@é ppb/@e]pn@r@qucmce (SEQ

I Pt S i al free of the tr menbrane or
0 30 P8 KBERbRG, D IRRbY faliul by Vit (IR RERihrs. g a5 ECD
fomISbebm@I BLYScrifRemi $dicBlilots cttd1€ s@pch! daebRubas1, demedd40716, WO
of TACI can conprise amno acids 1 to 154 of the TAC

01/8pEHY UL 0 75 queh O 0S0H b Nopapulandlee RTDyYS eiecomprise

r varil a
i ECRAGET B SHATIS 0 L 251 90 5P P ORSE g scias 0

154 af SEQLHHD“ NO:Wand86 35136 30- 196 0@ GEAOTL BIO: mrﬂlhb%zig%o MOOf SEQ ID
01/ 87979, and WO 01/81417. In particul ar, these
NO: %arﬁglo(:e&ms(:wré}? 86 SEMR Hd Pé@%@ﬂl@%%%fl léé@fl %E(MPZNO 2, amino

acid@ T 13 éﬂf%@(g\léé 111622#%8&5% 1M4%0¢ 330 rlgE%@ gs Régrbo 48 1-119 of

SEQald N@©:2cintdso 3€id4 11100 of SBQQD DONDaAd aatinonacidc]-d36 30SEQ ID NO:2.

. .of SE am no acids 1-166 of SEQIDNOZ
In aéﬁ%iﬂ% fie%églNE%é% °Bf cemeripD g Znojlﬁ?ﬁ Ifohadrygnly. gne gysteine rich
dom@fn SEQ ID NGO 2, amino acids 1-1 19 of SEQ ID NO 2,

am no acids 1- 120 of SEQ ID NO 2, and am no aci ds
1- 13§ oECEEQ@mD NOBAFFHR iaddid |thm¢ cohprifiag] anHED aciais 1-71 of the

B e R PR TSEOGD AL AR bagEc RUELS' A8 L llmens o
vari RO thi Guditk REctALY IBSD Yorfds Of BARE-FBA Festrib&@ MP®IS 0824909, WO
sequence (SEQ ID NO 4). Additionally, the ECD can be

03/ 1142%@9@111\’5‘ &2/ 38d09.aht @armulmhﬂ@S@,E@Deﬁ@@@s sycepayisE@mino acids 1-77

of SES) [B58% £ART el 170 (NOR 3fifs 29 188 ot g0 D Mo,

amifd0idids T-89 of SEQ I[B N(}im A1BnaccHds 2162/df S’IEQ$EQ~IOD: Nﬁllno’lamds 2-71 of
am no acids 7-7 am no acids 1-6

SEQsEONQs# N0 a&lﬁsn]o%@f §EQ7H%§JQ>14 agg@nyipy Reids 2- 6<§n‘i’fn%EQ ID NO:4,

Z
iR E7 8 SESTND o BB TR $PQR OPh R gt -39 of
SEQZI[_GIN(()ﬂ Shid BritiO141,7 @S BQ I@:MS41&1§15100¢01®E@ -b6D IGEN ID NO:4,
amit%rg@ri] le’j‘Qquég %f %_g % Ol\@g%d?arggoép 4 n&ﬁfﬁéﬁé’lﬁéﬁgh fIn addition,
the @&Flﬂﬁl ﬁ@D%nQBm%ﬁ@ 1hBsNRocuRIMAINEE bq@slet%ﬁ%fé@lg d&%l%lg.EQ

NGO 4, and am no acids 17-42 of L ' )
ad ¢l32]| o CD HernBAPFBRMADInchnlcctbnpr cemptiting emmd ecidsek48 of the

BCl\llngiorllgpe%tigé/ g’etq%iegc% (rSEEfIISl WI (Bf Additionally, the ECD can be fragments or
variants of this sequence, such as ECD forms of BCMA as described in WO 00/40716 and
WO 05/075511. In particular, these ECD forms can comprise amino acids 1-150 of SEQ ID
NO:6, amino acids 1-48 of SEQ ID NO:6, amino acids 1-41 of SEQ ID NO:6, amino acids 8-
41 of SEQ ID NO:6, amino acids 8-37 of SEQ ID NO:6, amino acids 8-88 of SEQ ID NO:6,
amino acids 41-88 of SEQ ID NO:6, amino acids 1-54 of SEQ ID NO:6, amino acids 4-55 of
SEQ ID NO:6, amino acids 4-51 of SEQ ID NO:6, and amino acids 21-53 of SEQ ID NO:6.



[32] ECD fornms of BCMA include those conprising am no
acids 1-48 of the BCMA pol ypepti de sequence (SEQ ID
WONN08B)904Addi ti onal | y, the ECD can be fragnent BCDDS2008/058486
variants of this sequence, such as ECD fornms of BCVA
as described in WO 00/40716 Bnd WO 05/07551 1. In
particul ar, these ECD forns can conpri se am no acids
In addifl&d) tiof BSEQ. EDDN@nGoongpnisa thoade imdéeclited Bavihg SHQ d farfD.c§steine rich
amno acids 1-41 of SEQ ID NO 6, anmino acids 8- 4 1 of
domghy | D NO. 6, amino acids 8-37 of SEQ ID NO 6, anino
aci 8 3 ' g4 I
e e R L S I A
an citr&Blolar SHQrinDr R@gBentihtrof aCBASTAR,TACHA SEACD @8, fused to an
and ami no. aci ds 21-53 of SEQ I.D.NOQ 6, 1n di t.ion, the .
Fo R B LR B andlkeds Rrorabard mﬁfwa IBrtYp- gAccording to
one Rabbllidlent Vit BING slLdt APRAL AntabSabt biRd@td HIBIRGY polypeptide with a
enbodi nent, the BLyS bi ndi ng region of a BLyS receptor

bind{ng affinityaef &AM cal lesd. afe rio ganothea gmbetindnér thef BbyS and/or
FF-R. B r. TA can. be .fused tq.an FC.porti f
APRIE rtiRonBe RS ot PSR PEUY 3B iyl SRR bPToflt or ess
Accs@ingbiol yiet ndthervindisodiesOthdi BigyS endoeABRIMOdhiaBsist Bihds to a BLyS
BLyS and/ or. APRI L ant%gloni st binds to a BLyS
polypentifseyith ybindingraffnibi ofchnd oatess-nity of 100nM or | ess.

Aceopdi efgfg&d : I e
an?g‘gomﬂgta B(gﬂh%g%at 1% Shfg(gpiégg?lﬁ ela%%ﬁﬁiﬁ%ﬁ%é&%%& binding
polypéptidas ttatodre ot Ma@re |sequeencécooraiiongs tieryedt Aorat eamples of such
enbodi ment, the BLYS and/or APRI L antagonj st H)i nds to
polygensipyidesyatey thapt hawngithe ssausnrgiond oampian -t Jorguly hhy grmula 11 as
descki®s®- il 3o | psap@Iner  axanpliRulaBLYsenRNdiRin P&lk eptides include
ant agoni sts i nclude BLyS binding polypeptides t I:th are
ECEhL VRA WP SR LENd8EQorIDv aNDel® s EGEPEbVRIBENPCGLLR (SEQ 1D

No KRR O RRY TR P EMIRS RSPRUER I S SRR R L (s
1D w@%;,imqmmvmww@ﬁﬁ;ﬁi(sﬁ%pmbi1673,' (ﬁfrse(lgzﬁéh@@s RteHInN@IG. 32 of

pol&/pe tides include ECFDLLVRAWPCSVLK (SEQ I D NO
WOD3j00080FDLL VRHW/PCGLLR (SEQ I D NO 14),

ECELRLLV P G D . + ECEDLL VR PCHVLR
T RIS B 0t P SR e
domaih sfegtensemchdeSIAd], IBAIH-&, 0BBCMA WOtOBL.OS B3bkiIng fegh to partially

Al ternatively, the BLyS and/or APRI.L antagoni st can
or fig]ynbioghy iBlkibH e deriitle BloymbPidir Raiirgenstiyuahievivadior example,

BARFE- R, tT A L ndi egi
suer B et ) FyTAS S M8, Tguilal B G wen tha e
bindiignali By ris wicticd]y hmdsietlu, Foprexamplie, bwinditgpat @xmopdceds 72-109 or a
. such indirect antagonjst i TACl anti bo hat Dbj nds
neig Wrg% @éfoélnlsplfe%?ﬁ toshﬁoﬁktli[@fas b m& ni}l 99@1? ]afsgﬂi«;sa(ivgntageous to
blocggi@%lgﬂgtz)in%ib 'tg‘rjtﬁfaseﬁolegﬂﬁ GRANPL Belibidadionsbedt iHeNRgion of amino

acids 82-222. Another BLyS and/or APRIL antagonist is a BAFF-R antibody that binds in a
region of BAFF-R such that binding of human BAFF-R to BLyS is sterically hindered. For

example, binding at amino acids 23-38 or amino acids 17-42 or a neighboring region is
believed to block BLyS binding. Finally, a further indirect antagonist would be a BCMA
antibody that binds in a rgion of BCMA such that the binding of BLyS is sterically hindered.
For example, binding at amino acids 5-43 or a neighborhing region is believed to block BLyS

(or APRIL) binding.



nei ghboring region is believed to block BLyS bindi ng.
It could al so be advantageous to bl ock APRIL binding
W@ 008hi1®40l ecul e, which is believed to occur PET/UK®08/058486
regi on of am no acids 82-222. Another BLyS and/or
APRI L antagonist is a BAFF-RIanti body that binds in a
regi on of BAFF-R such that binding of human BAFF-R to
BLY.E]i SIlStseﬂhb cahbodirhémslex éll,ySFﬁtd/(ﬁXAﬁRIIIe,anfaigﬁﬁlibngcc@tding to this
ds 23-38_or. am_no aci g % gr a . . i i
mveﬂté%ﬁw eﬁéﬂr g‘?né]rk?°$h§5 bdIPF 8% %vél v RhEL jafeingdp g used in the
c [ @gw%
broaﬁéﬁ Ia%hye aﬁ‘?~I as#%% iRes1 ?ﬁb%@,r goirca)éhgaggﬁé% C%Rn%%a@téﬁlg}ﬁdl o lyclonal
antﬂ:lmdm; mglboﬂlellyxyﬁ p@y@utepiicsad:dik}city nnhgl:eeqjlanFa]mbedlammé fragments of
.bi ndi n at.a no aci hbor hing re
antitR APt SO SR OB A DABRED AL PG S8 iy Fised into an
antiSRIVET SRR MR eRamplc BlaVtBe IBH4NE re‘gl?d%i &r ANY @ORN{Zh that the antibody
according to this invention includes BLyS anti bodi es.

can Pl tep lahlbithblyS barding rief BAET, NGAFB- R,soruBéfdeIAnort krdibits BLyS

mgnghnrgo dfho N aPt 22‘? i gg d S S?I(’E%I)félll %%B%{Pa% { ﬁ%)l IlVGIl%lOIl npan be Chll’nGI‘lC

humaizéd) @dlilgnaw The EMWstd@ﬂipﬁlsﬁﬂg@C dliypdpte o‘f Itlﬁl@h@vdﬁﬁaﬂl Ran be an
anti bodi es, and fragnments of antibod] es. According

antibglyre fragmendi neﬂfegnataebm appepiihady of thini ventipanein rbeu Broduced by
1mm&gr§|ﬁ%0 Fﬁtaﬁnﬁ"ﬂ kP ?gwg&%%%ew frfs 11&\%5& apple Iago%ptltbgﬁ directed

e region or Suc e ant Yy ca
agaititagolypeptidt ofithishntenBby 5 dminteﬂimged o TACI, BAFF-R, or

B or i nhibits BLYS signal.i lbodles
i sihparscyar, 37‘5%%? dicfespasiiic RgfsB § SR PN Sthimgeregion of human
BLyghdS'm s: Nbu@?%bygﬁsmgrreﬁmn}&-rm %{H/btbé’%'efg'ﬁbonng amino acid of

conprising a polypeptrde of this invention can be an
amirgnadidsoticctoddgme the. gualip eomating off 1 62.arh3aP@6, 2ddy2 0t 28 hi2H4 and 265

or nyRiE Bt o g RS TR B T U BB 4R B gyt b anivoay

stené‘élfyeﬁtrﬁgrsaBﬁblSSEm@lnE%YQ&ptof dRoref oft Btk Scbdp¥RBt | Qikhl &ntibodies are
cont enpl at ed articular, anti bodies §5e0|f|c

descriged BLWS DHALO a:mi WQ ﬂﬁ/ﬁ5%197r9eg$ oartishlapy rm@felﬂs ant{bgeyis the one
descrlQe(NO Bhogtgpgr(B%ker%t aﬁi%(ﬁ%ﬁ,l 1"[%19 ng Z}gur%n 32} 3¥658m

Ing amno aci Nno acl ds” se

t h @3& I o0 e@nsingdriodnaf antbddy 1Biscd Bér,euﬁreﬂelss toZzBﬂ.antll’)Bay obtained
264 and 265 of human BLyS are conte ol at ed. The
fromp pgpRigtien of Rebsimtinlby drEwsarceus getbadies: 1 thethg rﬁliilﬁtﬁjd“?l antibodies

com?ﬁﬁﬁ%ﬁ?el ﬂ&f)u%'tlg GfSid chl gﬂr B&l‘tﬁ@ gfalllﬁ%@lﬁlg I Rations that

eceptors u ant | escn
cml&zmﬁﬁﬁmﬁlﬂmﬂMWﬁbOﬂﬁ055979 A particularly preferred

a1 1391208 osr Rt et ey “ss8ecbeay ISBY s a singl
antlée%fmltm%leﬁﬁlﬁb antddedyto é"o?w’éﬁt?c%ah g[%cﬁ&é'loﬂa?)‘ @ﬁt?ootd? #Bparations

ant i body obtained froma popul ati on Substanti a
diﬁyp]g@lhpmuhldaldtffdygmaegbodles dlmctedtalg@msmﬂffvnedu@termmants (epitopes),

cact R E i RLE it et SRR B Bl R el PP fieppdp ecaiton
to their specificity, the rnonoclonal antibodies are advantageous in that they are synthesized
by the hybridoma culture, 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



can be present in mnor anounts. [39] Monocl ona
anti bodies are highly specific, being directed agai nst
w@2@Bnloe2 anti genic site. Furthernore, in contPEBUS1008/058486
conventional (polyclonal) antibody preparati ons which
typically include different Enti bodi es directed
agai nst different determ nants (epitopes), each
by Kahiacdtainalatare, 2660495 61996y, ectaay bg @araistb;ar@bmghﬁnt DNA methods

(oo oy thHH %hmgiiﬁ%ﬁaﬂhéﬂmggg%ﬁg@i g godiemay also be isolted
fronﬁel‘(a%@taﬁﬂﬁ hll)rgrl@é"ﬁ’srmé ie%e@n g&%ﬁ%b& ﬁ{jrCB)ékMﬂeetal., Nature, 352:

bri doma cul ture, uncontam
624-4688H9d) axliMars. et Ih eJ.nddl. Buolar 22%6&1}6% (EI91),ifoidkd xaatpés
ntlb .as be abt ai, ne

subiant R gpoR sBLEHEBHS Jotit sPRaieay AHObogIBee. shibodics

(1m1ﬂ1!i}ﬂ)glo%uﬁﬁ§) {hOwRiBh GOPSHibH QF tRS hé@guaddvcng Fgw& Qanigt ik qale@lfcal with or
the "anti body by any particul ar net hod or exanp

hompmomtmmrmaon@m PEIIgness mzﬁnt;bocthedemwdaﬁls@rwdaﬁ@eular species or

beloH%%ig 14 a a ?are%rnataltq;) P&éfs gla%sescr%%la(s% r‘ﬁghtlhg Brfené%lgiie,r of the chain (s) is

identied] uvieh orzlﬂﬁnolégﬁls (t& Qaﬁéspoﬁdimgﬁé’q&ﬁcdmg antiYodi@Cdsmitd &din another
DNA net hods (see, awﬂ U S. Patent No. 4, 816,
specgg 79T, befprgin @e@téﬁraﬁnt ¥ b e svhglasy 9 Wl ps dragments of such

anutf aem &El%gg é#’ it ﬁﬁég rbc?ﬁﬁa%&gaétggté/t(ﬁcg P%g@%\lo. 4,816, 567

Mor(ﬂ(ﬁQ&.t) alan]ﬂrob/BNkﬁ AtadalSci.,, USA, 8Vbb8BI-6855 PIRA))581etb@B of making
1991E(§Eor exanpl e. [40] The nonocl onal anti bodi es

chimgegic anb @EF?#E%W?Vlﬁﬁéﬁude ‘chineric" antibodies
(i pYnosliaRuhi-B®) fdrfhs W h-RurRBY Ed. CQ; %ultut[@ aﬁ'ﬁ@lﬁﬁes are chimeric
and/or light chain is identical wt honol ogous to

hnmmoo@e@@omdmnngQQHEMo@hmnmoaﬂagn@dsé@ﬁﬂé(mmbdsdeﬁwaFaU F (ab')

2 ot 6By ar SRk R tiurss ytrpefeeRPichefohlf rgpigt|escauence
derl@éalaﬂrd}n @8d-humah G@Muh6@bbid h or homol ogous to
correspondi ng sequences in antibodies derived from

an H2AHer Fopetbt emoptr poeil dwgmgzedoa@ﬂmdtﬁér aggn thiuady iramgseglobuling
(reci 1e Fgltﬂﬂ)oﬁs ﬁlc%%m%u%? ﬁioﬁl? g i) Ba‘?ﬁl C—Het%rrﬁ Pn%drleg%h (CDR) of

ong as
the raef@leﬁt hine Iéiglaceﬂ b}Pmsﬁiﬁlbs fﬂ@m ﬂC&Rﬁof 56311 hﬁ:ﬁlﬁlﬁ Bﬁ&i‘esé(tionor antibody)
Proc. 1: 6851-6855

such( ‘159181@)1§e rwe%r@a@t élflmﬁléh% &emdn@fiwémém ey . dgagacity. In some
1nst4?ggs\f\@v'fﬁrﬁ&?or§%glol{ fﬁ%) rgﬁmraf%ﬁéjﬂmﬁﬁ{ Hﬁmﬁlflog@&h%%fkplaced by

muri ne Ies are c
coné@mmmnglmhuhmn&1Ibnummoghmﬁmhhmfphmnmﬁmed dmibgdent may comprise

) of F Fab, Fab 2 ar other
resi @Eﬁh% 3(?%3 Q5 %q%él%ﬁcé%clwnta%ﬂ(t% efs.ngg)ln ¢ dnported CDR or

franfé%ﬂ@éé?]I gﬂd%h nﬁies@ﬁﬂHﬁT&ﬁﬁo&eefré Wee td RMLBOR RN BRD maximize antibody
i mrunogl obulin. [42] For the nobst part, hunani zed

perfamianbe dinegsnara th@ emanized) amfgmdlwmllneompr@mqubsmnally all of at least

n whi esi.dues fr a : .
one. BTSSP Pl SRR T el U tlbgnigfly efof the hypervariable
loopk @6HrRIpBRd t@ s 6P a6RAuRYN BFIudYES bl deal CORBEtadtially all of the

non- human speci es (donor anti body)
FR regions are those of a human immunoglobulin sequence although the FR regions may
include one or more amino acid substitutions that improve binding affinity. The number of
these amino acid substitutions in the FR are typically no more than 6 in the H chain, and in
the L chain, no more than 3. The humanized antibody optimally also will comprise at least a

portion of an immunoglobulin constant region (Fc), typically that of a human



such as nouse, rat or rabbit having the desired

specificity, affinity, and capacity. In sone
W0 psamees, Fv framework region (FR) residues BET/UR08/058486

human i nmunogl obulin are repl aced by correspondi ng

non- human resi dues. Furtherm® e, humani zed anti bodi es

may conprise residues which are found neither in the
immacglpbdin. Bt ifloddy d@iild, nsct hdoniegpar tled Nelfre,0821: 522-525 (1986);

.framewor k sequences. These nodifications ar de to.
Reihppapm &t ak efNaflcahly: %%%ﬁ?i@%ga PlehyStirele 116 Gansigict; ol 2: 593-
596 969672/ The! REmBMIBRN ABBLANIARRAY WMPRIVMATIIEIS Gintibody wherein th

gggst)ant ieaIF?/] alg?({]c?f at(g}reast one, and typi calnl1 Ot}\]/\oVY erem Hhe
antigearbindihge rdginmiafsthe iantibddyc s ddrivedr frembast antitiodly| yroduded dfy, €. g. ,
. _the.hypervariable | oops, correspgnd to those of .a .. .
iy AR S DI S AGECR 1 Bier SRR SF Fykige bumanized
antitfdidshee ERWERI tROgtar e those of a human i mmunogl obul i n

sequence al though the FR regi ons may incl ude one or

noil43] amthisnaagintibedipseantaliol tergoduratd ubing venreusgeeidiiqugs known in the
affinity. The nunber of these -am ng L substy o]y )
art, Fied el P Bl IRREP @A ARG rE ob Rl 227 381

(199andMiarkst &teall, ghaidl, Big., maee s§hanod.). The tdvhimneg 66 Cole et al. and
anti body optimal]ly also will conprise at least a . .
Boegsisr £ enarg lsarpvrikghln &y teppieparation st hwnan mgneploataptibodies. Cole et

o ALY CHEBVEUGERLGPY . 37 40 .

J. In{rA@86) 14Re) chmRRAN).al . , Nature, 332: 323-329
(539 4(8] ?I_’gégé]n%ﬁ${ﬁgsf{!ﬁaﬁm Cult srz"‘re%f Tgﬁthuﬂsf%ég %%1‘:[111298 i Ole(’éf Tile'ingegn%_on are those
fragﬁ@t%ﬁét%%ai@%ﬁﬂd?ﬁgiyo wisken dihe A RIS BN G&hfs%g&dtgﬁhauy the

of the antibody 1I's derrved froman anti body produce
samyffingty asghe ntdatiwlhicldin nalevbgremoinkle yleeyvdre Hetived and may be able

antigen.of interest.. Met hods of nakin umani zed . .

o adifie BGRIREs PRSRATINATS REmarto Ty e ToNs b Ehgrein.
cas! SAnEBody RARCRA fiihiBes ifck @ hob &R e BcthMPWhttriButable to
the art, including phage-display |ibraries. Hoogenboom

the Bnergimnbearativg scqusheBF o FCgipgt aiBep aeibgrmpenavaiekigntelc gggion) of an

gl ol s Ul BB s FEDIMAER Ry rncon

incliidee CRy Bipdingtandtofipldhone depepdat | cgtvadxiant; ifeadiepsor bualigs; antibody-
Monocl onal | Anti bodi es and Cancer Thera

t | . ) 1
depezpigtﬁ orll-mgdiated @rtotmucétygé@C;C)B@gqxg?@ytogﬁ; dgwn yegyla%%n of cell surface

ol , il © 280 ). [ 44] "Functi onal
rece#r ag%e’ 'tlgs&élcaéeé%%%r)b%rﬁiggﬁ%ﬂ%ﬁ%% 1%1%“ es of the invention
ar ¢dd)hoSAanfibalyrdaptsdanhatll-metiatad dytotdxiogy't a 'BUYSC" TéEls,to a form

BAFF-R or with substantially the sa ffinit :
of cxioteiaty A0RCT O oot e C PRI G5 e hjFsateon certain
cyto%i)?/('idi %&I\%i Qéng NEYrAKipb! Wﬁpcaﬁphﬁftﬁpﬁilgeiﬁhsfnﬁoﬁ[ﬁg_@ég (ree?gble these

_ ro or in vivo assays such as those descri
cytotpereéficctdrasils mnbind spheifletly ée tiw rntigenetchong targefoel and subsequently

RRYIEL LTS e EASURTE MELEE L MERITS P
requied ¥ weh kalih@theRGirhagicen fRfm@ating ADCC, NK cells, express FeyRIII
only, whereas monocytes express FcyRI, FcyRIl and FcyRIIl. FcR expression on
hematopoietic cells is summarized in Table 3 on page 464 of Ravetch and Kinet, Ann. Rev.
Immunol 9: 457-92 (1991). To assess ADCC activity of a molecule of interest, an in vitro
ADCC assay, such as that described in US Patent No. 5,500, 362 or 5,821, 337 may be

performed. Useful effector cells for such assays include peripheral blood mononuclear cells



anti body, and vary with the antibody isotype. Exanples
of anti body effector functions include: Clg binding
waedsgow! ement dependent cytotoxicity; Fc recR@I/U82008/058486
bi ndi ng; anti bodydependent cell-nedi ated cytotoxicity
(ADCC); phagocytosis; down regul ation of cell surface
receptors (e. g. B cell receptor); and B cel
(PBISICY) i avid tN adiiral K‘ﬂlﬁﬂr (NRD)tdchadyltaeparbe ot additibadigdiAdI@ activity of the

otoxicity ' . refers ta a form of
molwieo?fd;ateéqsf {pay emegc%eaﬁ& &dg1-d" BtiBalgReds! mech as that disclosed
t.or rtain cytotoxic cells
nlCB%E§H¥QI§QA§%ﬁ§A’ S%Q?%ﬁgﬁggﬁ neutrophils, and
ma{:éﬂj phdgespleerwabliepcniied @ytommlt»( ior "€ (Ecetars toethk dysioof a target

ccll i GBSBERTe AL FYMRITIeT RS TR0 o0p | Theten! CgpBlEaephathway i

initidbe b?ﬁ!ﬁé Hiading of 't fist Benpoteat O%ihe c6/iplEncan siys%@ (Clq) to antibodies
absolutely required for such killing. The primary

(of the B}bmoprwe ﬁ@@llaéﬁ)l \ﬁlgch\@@cboumﬂ(ttbéalemog@@t@ pREESN FEy RIsE$s complement
aCthﬁlﬂoél 2} mg%%%’xm) n Og Sltdgsf]crlg))rig h 1 rm 0 néle IlltECc%:/eg Il J af]rnrnunol Methods

2023Mnnm9mge@ayae§@ﬂhﬁma on page 464 of Ravetch and
Kinet, Ann. Rev. |Imunol 9 @ 457-92 (1991). To assess
ADE 1 actinyfisgjated” antihoriedupee phishiiasrhesh idéufified apd serpratedand/or

recog\?%ﬁ'oﬁ@% H@Eéﬂ;%f ki %aﬁ]at&"ﬁ?% {élp(glg? t Lo JE%{@H# ngonents of its

natued] feetzﬂrmrnfﬁﬁIaksm&rlasmﬂnchimjctlme‘tﬁdw clethpdiagrokee at therapeutlc uses
bl ood gn onuc]| ear Cell%§PBNC) and Nat ural |IIer
for ¢hq agtibogy edtklatPayelJClus CAAUNES: ofRIMOPSS: ABRSC O4qi mqtg‘}naceous or

non&gtehﬂ@edﬁ@l SrHEE 181 prhfAkel &3MboiBNRE ASSRRBEH, Wil \‘Hevﬁhrlffed (1) to

., Ina anlnal nodel such as that discl'osed in
grea@Irythas 98% by WA ugipdP s BE2mMEEE bﬂ@l%Lowfﬂmethod and most

pref?r%@lyl rg}%rngﬂa& Q&P et)g(?\geg Q)qcto 4 el%ﬁeté:ysbliffgcg%tﬁggco:gtram ateleast tlg residues

of NC @TRIi@4IBR ﬁnterﬁ@lt dnfiab 1267 s‘é&uén'@@ b§has st £ §151n§19§1é{1§ g&ﬂlfenator or (3) to
pathway is initiated by the binding of the f

homegensok dxtSLBY-PARE wukepradueing o penredncic q)ndttwnanﬁlinﬁ &@oegssic blue

OYI&Q£H%B'S@& &H{late subcl ass) which are bound to their
cognareé igen. To assess conpl enent activation, a

CDEA9 s s dyolated antg)odﬁ&lcﬂﬁi‘éﬁ thch@dbbdy esizr aithin recombinant cells since at
Santoroetal ., J Met hods 202: 163 (1996),
leastyeRe erampRacRPh Y. anrlbsqu %ﬁaturaé Shyremens vy il ybej gessik Ordinarily,

how${Hr oo AT aREERy B feb B PEL IFRPOR SRR e ot
Copf(n ramho acxdp ong bt grafpet bsconding tasinglaxitieoinrbapropemics of their
st R LSRR A ot a5 TR, B P
Neﬁéﬂmmsﬁpf m%ﬁ*po?d?dAPdtO@r VR W)?'L%ag@bﬁe a5, Pro (P), Phe (F), Trp
nonpr ot ei ' naceous sol utes. referre embod
(W)t Met évi) (Doutyhasizéd pdder: gily I(GD eﬁtr (3) Tho (B Eat é‘E) tTfyalﬁYDS"m (N),GIn

@ R ah e Rind Dnoale @GP APRisryLRHRL W R gunlity Mistysivcly. naturally

occurddg tRiducd ey e dHléd fit®Bloup® b&RHdNtormdEAGE- chain properties : (1)
hydrrole)ﬁolchlﬂzelglorleucine, Met, Ala, Val, Leu, Ile ; (2) neutral hydrophilic : Cys, Ser, Thr,
Asn,Gln ; (3) acidic: Asp, Glu; (4) basic: His, Lys, Arg; (5) residues that influence chain
orientation: Gly, Pro; (6) aromatic: Trp, Tyr, Phe.

[51] The term "conservative" amino acid substitution as used within this invention

is meant to refer to amino acid substitutions which substitute functionally equivalent amino



of NN terminal or internal am no acid sequence by use
of a spinning cup sequenator, or (3) to honobgeneity by
WEDBSPANGER under reduci ng or nonreduci ng condi t PGHES2008/058486
usi ng Coonassie blue or, preferably, silver stain.
[49] Isolated antibody inclues the anti body insitu
W thin reconbinant cells since at |east one conponent
acide@fCdnbervatineg dmidy ‘asidrohabnged resaitvn sidenteldnges 1ol thaainideeacid sequence of
present. Ordinarily, however, isolated. antjbody wll
the yrsuliipg Peprde- dipr Axamekes tonG s 1HOTS 4Rt 4 Qt & pimilaggpolarity act as
funcﬁmlﬂ%qﬁﬁi'aféﬁtsrgﬁﬁ r@ﬁlltgithoa,uﬁfeﬂt Q&&Qﬁ&ﬂ @ﬂhfnothé 'afﬂiﬁcaﬁdi& 's@(fuence of the
In the properties of their side chains (in A L.
peptidehhi gayeral, substBioabentlsh rygrogemen tic eohsidergghcon?@vathye with respect

to sﬁc&ﬁr?e API{J(P !@J{lﬂ%ltqlgraj Ho%zlg}\aver{%ek sl&égcz %}tigap,;%l(ﬂg'%cggrgkg%%ag;the role of a
partitiRr €MducNEldeteMhintd by URChatSe dvilhh afc thieYdifiShsioR8 istructure of the
S), Thr (T), Qs (], T]Yf (Y), Asn (N),dn (Q (3)

molesgiadingvhigls g ocoyrs. Igrigxgmple( Gys ragiues may pegu)in thay eridiryd (disulfide)
H s(H) (A ternativel nat urald & _oceurring,.resi due

forn xS 4G T B s RL E RSB ol Rb PRl PRy g the e

side Rh@pendy @stitufel) chtydl fRhedbEIts MardhabiCorTanctiabl rol, and this may be
Val, Leu, He ; (2) neutral hydrophilic : Cys, Ser, o

best pppseryed bygupstitutiog) ofpciqmpelar, sather %&1@1 anqthyr bggig residug 4lso, it will be

rocopifed Matidt PhaifSEUn R pffhal MR PR fhd Pheyan partcipate in

ioni¢-arbmafib eort' @ition-pd'omsectiaisi Ve "thesti cesegciubistitutiat iof wink oot these side
.as ysed within this invention is nmeant to refer to . .

chaiBy Vi & iyt ihe @ﬂdgmgr WAFRAESLBERT TR ik Bei Gagyyive with

resp€QUb \aLEREe &1 APRGHHRCFRRS ShMALd PR, AT NhPeld(ENAREEForm) can
result in silent changes in the amno acid séequence of

hava diecct efedts dmthepephictein ceoformsaerplaed ofme may nobbe sstitubed without

" aci F@l of .a simlar polarity act as functional

structiyg é'@oétf'ﬂ% and result in a silent alteration wthin
t hesaM nNEera&it doseam@ns acidf sdgiendReRlch@S with @§Rer @ .the ligand or
substitutions within a group nay be consi dered ' '

receplon pekyyentideescqiianieey ispeied hercist is Wetineeasathg rfenaeotaigoef amino acid

residﬁ'%w‘:ﬁ\l/ %rCanEillagtesskel Lln%g tﬁla{tta{ré %]eanallll wit TR M gcqg t1restic51uees in such a
rofe of "a parti dUrar Testade st detern nedﬂoby its

ligatboit exctptor béyjuendédrichiifi@ehetcime agtoflddnigd tHecdeytiéhcof atidéntroducing
npl ecul e in which it occurs. For exanple, 'S residues .

2aPSaly NGTETALY» ith 26 HEV O ANPERUIHPYGETH | SERYCIES AqpnTiyh j2pfh NPk considering

I § an. redu (Lhi . Al
oy KBNS LA AR, TGPy s o
deteaminirigt paradnt faeatala@d sEquchse sientigt canabe aohidvadid iverials ways that are

.. role, d this .be best .conserved by substitutign

withgy th %@Eb‘bfh&r it lgf H@ran%alﬁ%@ﬁléy Méla%leﬁ@g}patﬁé.sogware such as

BLASBLASTM Wi 168, neIQ8I02 éleg’le%g@én @IQQSTQN) R§ftware. Those skilled in
contai ning aromafic groups (Trp, Tyr, and Phe) can

the per tarcidowtminicn apwopatar pwanéters for measuring alignment, including any
ar"catiqgn:pi"interactions. In these c .

oleogfigeteeted B G maourt HiasaRel A6 dhafRE 0 DIRT s sapgtees being

comPhred 'eor paidls€s WrciNERANVIL Y, RRIRY actd QgBehRYddiRity values are obtained
conservative with respect to structure and function.

as dresberledow hyHisig the 6cquUense campphrieys cergpeian piogeant ALAPN-2, wherein
the go%]plete source code for the ALIGN-2 program is provided in the table below. The
ALIGN-2 sequence comparison computer program was authored by Genentech, Inc. and the
source code shown in the table below has been filed with user documentation in the U. S.

Copyright Office, Washington D. C. , 20559, where it is registered under U. S. Copyright



have direct effects on the main chain conformation,
and often nmay not be substituted w thout structural
walt@sotdinns. [52] "Percent (% am no aci d SeqREnts2008/058486
identity"with respect to the ligand or receptor
pol ypepti de sequences identifd ed herein is defined as
the percentage of amno acid residues in a candidate
Regiseaiean Co A5 18087.i detrt i ARIGN2t Hproframanispablady d available through
residyes jn such a ligand Qr receptor sequen
Genprfgsie illﬂq-g%OIHﬁ e rangYer %allfogmﬁ 9g R @e_scea}pélﬁ@ 3@%#& source code
provid¥d iR HC1BE BAR%, Thd ADFERSS gfogranﬁ Sha 'b;@ﬁ@m%ﬁ@d B Xs8WHa UNIX
percent sequence I1dentity, and not considering any
operatums ey stean.,i prefesabys tligitat UOWE ¥4.0patl]l sfquenive @ewpagmaeparameters are
I dent i I gnnment , for purposes of determ ning
Sdﬂﬁgﬁ%éh?éghfﬁ%%ﬁg?am%gbﬁgﬁ@.'iQentity can be achi eved
| N3Ari AUgs@Yficthb@ fordidBntidallbi of RErtsik irbdidicl orB8gidhd in a protein
for instance, using publicly avail abl e conputer
that sag¢ t praieered ulohatipns BloagTutaBenRSTs- B, calladaning | sGrpmng rmutagenesisas
desc%%g&l EI% %m(n%%ﬁasn-ll-%@i V%Hst c1ernec'e, 2TADIO§68 Is-lﬂ)ég ﬁ%Sgﬁ A Pe%idialg t01r group of
can determ Ae appropriate parameters for: neasuring
targ@lre @B nire idehtfiedl{a1g. athargddekididdchacdad ab® g hysvad glu) and
maxi mal alignment over the full-length of the )
repla§§a Ul ce S1CHER N r é’@ﬁﬁh‘feéd chpgged pYRIHes agd n@pest rpreferably alanine or
. ! . ti '
polyAHREFlo ot A BRI HEREhA 5N W 2MHHRE BER. Those amino
acidcdoopnk siomoagrping efungiongl sensiivitNe 2he whigstigitions hben are refined by
introgi?lglglg {;}%1&1? %y tr)‘%]gr ?%%g@f%rg%f thﬂ,]SéALl't%l-B gtgt%églg] l illgws s.gvhile the site for
intrddQER8 ah 38 & TR W RENRY - LIHRATR Wohte RUL RS QD HOMaROSPHE Shutation per
I'nc. "and the source code sho In the table bel ow has
se nbakenotfbid prddetetnnned dior daempientatnadyrei the tpedotange of a mutation at a

. Copyright Office, Washington D. C. 0559 ere it .
eivef gl S O g O G2 By < eSO RF S odor b region and
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. [ 0 vi.dedojn.th bel gw. . The ALl 2
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compar] son paraneters are set by the ALIGN-ZEPr%gram
aboyf AeNHE brid af gimypmipg gpid aSesse iyt Credglier ¥-di- » (1993) Protein: Structures

and M ﬁéér@& 9fedCOR . Ea&‘]%ﬂ %ﬁ%&ﬁga@?%@&%&rﬁ, ﬁIY Type I beta
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turng sreairbdribdd ah Bmichénssnairb.ng Thotrageded. 125! desisceet diypotentials
Cunni ngham.and Wl | s Sci enge, 244: -1085 (1989). A
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9. [55]char g&dioh §3b @M SInAUC Mugidn HoBypepilo" Ilafe?’tolayﬁolyﬁéggide having
glu) ‘and replaced by a neutral or negatively charge
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substitutions then are refined b , , ,
target molecule, catalysis of a reaction, etc. The two portions may be linked directly by a

single peptide bond or through a peptide linker containing one or more amino acid residues.
Generally, the two portions and the linker will be in reading frame with each other.
[S6] A "conjugate" refers to any hybrid molecule, including fusion proteins and as

well as molecules that contain both amino acid or protein portions and non-protein portions.
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oy R BTk CEGARER e eme ST P o fig Slow to some
exteﬁpaxqu&bfmbmy 9o} Eh‘iw@roéﬂl)lr1hﬁﬁra@10f1li§tb%r19ﬁer@ﬂo1@3ﬂ§1 kit @i c. , slow

sequence with the desired binding specificity which is
to sy extentpad preferably stop) tumor metastasis; inhibit, to some extent, tumor growth;

and/or relieve to some extent one or more of the symptoms associated with the cancer. See
the definition of''treated"below. To the extent the drug may prevent growth and/or kill

existing cancer cells, it may be cytostatic and/or cytotoxic.
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exyeu)t @J&@or@[ngrw £ pfhbkeher %M%H%t@&ﬁ&%b@t B&ci tike Bll?S and/or
cancer. See the definition of 'treated"bel ow. To t he

APRdkt amaganis Qimugornwepﬂwe“m pglwemthieartbﬁtoarekpltqduced using specific
t.i an cel t a a
polyglﬁlé tddd i %)é?lﬂ(ll Vechs §n ”%éy%? ectilc B & éellg E i Qhrioy types of

oxXic.[ recep or anti I1es O

polyb&gides\oErnthé @fbs@t&mnb&tﬁihomﬁcm blydlyr @dastiestt al ast @Déc%d from the
transfecti on eukaryotic host cells such as CHO c
groupcggnsising of geccptasdpaprsy &aRnGec pfERS mbéﬁ%&eéuﬁww wi attifical (i.c.,

non-ggtg\%ﬁt fﬁghﬁ‘l qgl'e&{]e C%ﬁ ieﬁﬂgﬁr‘% Iy cc'ép?&'ﬂa'sgda e%;%b&h are those

ontox elng expos
sequchexseha tand BﬂlgS dbsages ihded fooent daivied ione dipxhlanyle df the receptors

that H{gglgbg E}H&%f glfugkéag ]S;%({Ité@%c ﬁ gﬁﬁ agA;I{t ody %asela sequences are

thos® I?B{a?t' af% (f)%(ﬁfé‘kél YisRE CRPHAR) Bcr@srh& stedh'ﬂ81og9 ean@%fuﬁfa%n the general
such P OSphate C|trate and ot her ord ani ¢ acid

strucamequmcbambedy molegulien gE@mmfcanabmcur basodvsmee@aslaaq: LyrnphoStat-

B, Ob Ialat?o dhegtg zacé:h og%oggfﬁ%n ﬁ(gﬁf lflglée? g? ?ﬁ%f)g{%dmg dequences include

the lm\?{égﬂlfﬁglﬂre!r;cgﬁeg |0111)r7;:1§ﬁ1_9 @Bl}lﬁeﬁtl&@hﬂd&ﬁ&aﬁﬂgﬂne@& more 17mer peptides
as core regions, ancY covalently modified forms of the 17mer peptides and polypeptides (¢. g.,
Fc-fusion proteins, labeled polypeptides, protected polypeptides, conjugated polypeptides,
fusion proteins, etc.). Various techniques that are employed for making these forms of
polypeptides are described herein. Methods for labeling polypeptides and conjugating

molecules to polypeptides are known in the art.



am no acids such as glycine, glutam ne, asparagine,
arginine or lysine ; nonosaccharides, disaccharides,
w@e@snideer car bohydrates including glucose, naPCDEL008/058486
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detai®@8) Or525408C. ) . Vari ous technlques that are enpl oyed
for maki ng these forns of polypeﬁtldes are descri bed

hel@n. Exprehior and plonme\rchgs pBia E@ptﬂia@e@, pmmpter that 18 feCOngGd
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npos ons ent | can ared
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Col d Spring Harbor Taboratory Press, 1995))

temperature. At this time a large number of promoters recogmzed by a variety of potential
host cells are well known. These promoters are operably linked to the encoding DNA by
removing the promoter from the source DNA by restriction enzyme digestion and inserting
the isolated promoter sequence into the vector.

[65] Construction of suitable vectors containing one or more of the above-listed
components employs standard ligation techniques. Isolated plasmids or DNA fragments are
cleaved, tailored, andre-ligated in the form desired to generate the plasmids required. For

analysis to confirm correct sequences in plasmids constructed, the ligation mixtures can be



[63] The nucleic acid (e. g., cDNA orgenom c DNA)

encodi ng the desired pol ypeptide may be inserted into
w@2008pl90¢nbl e vector for further cloning (anplPET/T82008058486
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a depited eelxpeptide caeagigd hyehe ?&)rﬁm@thcrwsgmgm@béﬂ abl-yupra]. Transient
explje s%egrs:ceﬁyscg prggﬁgg 24:1%11&%@ e%%lrés lOBEUGIC o'r %hg ab*%h cell, allow for the

ass cons I've.
conxmnwrmpmmeadmtﬁ‘roam ef polpﬂs@hdemﬁcbéetcbby clonedxedls,|ag wedllsas for the

I RN TR T —
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tenperature. At this time a |arge nunber of Brormters

of threedogmi petypoptide nardcempinght potabmite akll voburccat Idssarbed in Gething
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EP IDMAsRy restriction enzynme d| gestion and inserting the
i sol ated prompter sequence into the vector. [65] '
Co il r ucStut@hie bipstseells dbt elopmet @r expeespingi the ANArie the vectors herein

. ve-l.i . ed d r
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usi ng standard techni ques known in the ar [ See, e .

amognts of Medilytyy @izaines. Nucl ei c Aci ds Res. , : 309
(1088) | 17 P e, Prskapaliv SO bl mErHSy se%%s Fimepipis fungi or
yeast 28 ssiuﬁmtsle ENBHifS Sbr0 exprsssmrmaits aBr vectors. Suitable host cells for the
expression of glycosylated polypeptide are derived from multicellular organisms. Examples
of all such host cells are described further in W(097/25428.
[70] Host cells are transfected and preferably transformed with the above-described

expression or cloning vectors and cultured in nutrient media modified as appropriate for



cells of the encoding DNA nmay be enpl oyed. In general,

transi ent expression involves the use of an expression
waeesorshat is able to replicate efficiently PCI/HSIV08058486
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ex?,ﬂﬁl ePro gpy%ti%ngelﬁl ga%t %gpcq{lt%%eldo?ﬁ suitable culture media as described
generally in Sambrook et al., supra. Examples of commercially available culture media

include Ham's F10 (Sigma), Minimal Essential Medium ("MEM", Sigma), RPMI-1640
(Sigma), and Dulbecco's Modified Eagle's Medium ("DMEM", Sigma). Any such media may

sub

be supplemented as necessary with hormones and/or other growth factors (such as insulin,
transferrin, or epidermal growth factor), salts (such as sodium chloride, calcium, magnesium,

and phosphate), buffers (such as HEPES), nucleosides (such as adenosine andthymidine),



Successful transfection is generally recogni zed when
any indication of the operation of this vector occurs
waowrakiimwoshe host cell. [72] Transformati on nmeaPGI/US2008/058486
i ntroducing DNA into an organi smso that the DNA
i sreplicable, either as an exxrachronosomal el ement or
by chronosomal integrant. Dependi ng on the host cell
antibistd, (stetnns poitamydion -irsccdelbments i (dgfikdaasdiabebah i@ Cdunippuads usually
approprjate to such cells. The calciu h‘eatmsnt
preseifsit %9%@)“8%{}%1“8% EhihiRmoRE rigsk 2R &P YadtbsBivalent cnergy
sour?é Aﬁl otherSHRERarydd, upgleﬁl%llfsqga)f Ak 8o 1rlclh(ﬁ8 RELArbYrids Bhcentrations
rokar otes"or other cells that contain
that suoloft bmkm@wn wethosangillcdomrthe ertsThd pilae comditmrtshsuch as ternperature

te t unef.aci ens .i s. ,used for transf rmati
o, B B e Ransreun Ly s b DE By B piesyon. and will
bea &tt@ﬁmeo%aiﬁa&@%ﬁﬁ])edam&al{@ 89/ 05859 published 29 June
989. In addition, plants may be transfected using

ul 1[7533olmgertqr@lapmpleasor@l@gelm wdpraetloabt@hma%@r maximizing the
prod%cttlwér rglﬁri'lo a 1a1ir1] #e l¥1lll u%gslcfahe Cl}aolurg : lljnml{r/lsmé llhagltrbee‘:lFlBlo%echnology: A
PracHt& A préaah] ON BuEthed (MRL Brabamoand van der Eb,

Vi r ol og% 52: 456-457 (1978) may be enpl oyed. GCener al

aspidt s The crpisherinobynealidesHpay b@ gi%qoaaﬁeti rfaqai% thsr prlur pgdium as a

e

secrgll?egl ‘II:)S B,‘grgﬂa(%i’ gﬁg&@ﬁ%@ élgg tb%arreg@s%erecl\l‘loﬁllg/gkg gFlrl :lyés tes lthen directly
prodace:cbwﬂhmg atsocrttoey sighdlol tid pdfgpepBdt isngembmne-dbund, it can be released
fron%@ﬁane %geolcq @945 51l1 [ %‘gezaggn(t Egllyggn e:_'g\?\lgv‘@p-)( égﬁ)eqr 1ts extracellular
regi SRS rdIQfsed B E &1@91%& nto cells, such as by

nuclear mcroinjection, electroporation, bacteri al

pr 61 4pl &%henfﬂnsmmhymptlthe inprdticakeln s reamipodng gatli whe, then one of

. Q...pol: ornithi y, SO ed. For .

o 3556 % S B O s P S T R B ISP, 1 i usually
neces KeRWEv @ br Blirify tehbI tide ffed Yoreh®eint d8PproR&k-0? Pblypeptides
%8%0 and l\/h%sofgr el) 9?§p Nat ure, 336: 34815% Pélypep
to olqtalgasypar{tmp it eteaupeseinteal ydiompgengoubel s u firsistsd, thn culture medium
or 1Y§gtet1§%’o§ trtlﬁl[ggd e %m%v%%)al;llec%lrale' Qél?dégo%mﬁ% lfc%lllow)}ng are procedures
exerﬂplalfyl c&f@u@taﬂl@llﬁlﬂﬁeaﬁﬁiﬂpr@céd’ﬂl@ésu de¢ fidatibisatioh On(& @AEKkchange column;

M ni mal Essential Medium ("NMVEM', Sigma), RPM- 1640
cthapad; @W&)Pltata%l ISYFe cRitsS flCB@HEé‘gﬁr@”th PBgfiliga or on a cation-
exchgln n § &l'al IﬁﬁXES u&ll‘o%}?%l@cu le%ﬁll]{fjm:aﬁlrﬁ&nﬁﬁ sulfate
etessary Wt h“hor nones" and/ or ot growt h flactors
prec(lﬁuanhn agel i filgratiom usihg afisf examipie, S:Ephﬁka:b(d@ﬁrﬁalang rppogein A Sepharose
facto salts (such aﬁ ?%tum chl oride, cal cium
colupng R E%llﬂlﬁe Can@ n'é)‘l‘?é‘ﬁspghlﬁ &huffers (such as HEPES),
nucl eosi des (such as aden03|ne
andt hym di ne), anti biotics (such as gentanycin) ,-trace
Phagsi Bwplays (defined as inorganic conpounds usual |y
pr nt ,at final concentrations emn.cronu| ar. :
Pl Ak ectarorme bt i del KRS b riggsntion selected
fromrANYthet hgfou@ecaaﬁagtmgsum erl&ﬁhﬁldmyl, al permka i NAl UdEgtmula 111,

at ap “P\I;I ate concentrations
ECFDLLV PCSVLK (SEQ ID NO :13), ECFDLLVRHWVPCGLLR (SEQ ID

NO:14), ECFDLLVRRWVPCEMLG (SEQ ID NO:15), ECFDLLVRSWVPCHMLR (SEQ
ID NO:16), ECFDLLVRHWVACGLLR (SEQ ID NO:17), and sequences listed in FIG. 32
of WO 05/000351, may utilized in phage display.




that would be known to those skilled in the art. The
culture conditions, such as tenperature, pH, and the
WO 2008/119042 t hose previously used with the hostPCEUBE2008/058486

sel ected for expression, and will be apparent to the
ordinarily skilled artisan. 33/5] In general,
principles, protocols, and practical techniques for
max197i zilBingt the tq@hodued doivpHage dispianatidhisahe galdrativnl dfuags libraries
can be found jp Manmaliap Cell Biotechnol ogy: A .

of ppsitgia; Ya@érltwblﬁgaceﬁ,bwap ¥ 1sgrted or. thoparpequepcss  thatglpgl to a target

€hi AP i y f
R i b RN S S e L A B
nuclpmyacal sguirecroacadieg ed il ot Ipogtincaich dsytbapes Whpmwtein or the gene

directl roduced w t.hout a secretory signal..]f the )
vingab R NoBaRer R it stid MEoSle BudRE dsid teobfcs sneoding
the SrBRITBNFYIARDLUS iNGs@ B hdie 168 8ts8f 890t c8Qditfd £PortiBn of the gene
Triton-X 100) or its extracellular region nmay be

g. | .
I prefeaabad bsenedergloprd.c(Bassa¥afeotepy,7§: el W9As Lowman and Wells,
oly tide.is uced +n a reconbi I, ot her
Mot RIS TR UERRE R LT P 667 Fo BT o A Gfovtent phage

dispR@|sysent ihdeen® fusiohB kxpfck@drat 390 We¥BIandivild Spege@d 1Y proteins are
necessary to recaover or purify the polypeptide from | )
also cgpishtsidriarthatciafactipity, ok thespagticlpoisygapicdddethads @b eangiating peptide
orfRb SR LA AR R HR 0L bbb ARATEE 8. 8.5, Puen
No. SenB128buied. tPatane iNav &,432(1I8¢ 1], &. ePatalt Nl 68058057177l S. Patent No.

fallown re procedures_exenplary of suitable
5’425§P§¥4‘@é?-i@r?%?%@@d%#%.ﬁ(gy fractionation on an

| opgXCRARYRe ERALYIcnR! PERRLa BN BGhRIld AldrAdrmlBMEN &€ expressed as

phase HPLC, chromatography on silica or on a

peptotat lilvaeoscomphezer ddic rphege khxprsssDigAte chrronef pélypergidag of Formulal,

Fonse T A Fon TR LA 66 SRRl e Bk hus F8bug gicine. 1o some
embBdigfc@tsN 1 SRRNGK BRRcEAhVEMSs AIRWiBEOYRe PRIYATh 8N bdtinylatedBLyS
such as 1gG Phage D spl ayd%78] According to sone

whichnisoaibsrsertly bendool § peyirdvaes ndftet Rhageihouaait¢ ¢lre plate through the

l.ec fr he,. gr oup..consi st i f. Formula | .
B3R R PG P C RS MRt s apginens. the
phageldde, siBFEdDLs VERNWAPGGLAR 656QctidrNAn ddhhe embodiments, the phage is
. ECFDLLVRRWPCEMLG (SEQ I D NO = 15), . ECFDLLVRSWPCHM.R
incupaiedy With NBLYS§)otinEcopp weR-h Al ddditioseof | pbighinyfatgd BLyS as a

. ces listed in FIG 32 of WO 05/000351, may
Comg%{ﬁfvi%g)gﬂﬁgn phage di splay.[79] Using the techni ques of
ph#dld diAgiditayabplidascet bfeugeot phigeodispihy liarte contekaot ds present

. of protei.n varjapts ich can be rapidly sorted for
mVGPWHE’é p§%‘ﬁ@@f8éh€€ﬁ%ﬂq¥¥g§'nd to a target nolecule with
high affinity. Nucleic acids encodi ng vari ant

pol ypepti des are fused to a
Polypeptides fused or conjugated to Heterologous polypeptides

[82] Fc-fusion protein molecules comprising the polypeptides of this invention are
further contemplated for use in the methods herein. In some embodiments, the molecule
comprises a fusion of a polypeptide of this invention with an immunoglobulin or a particular
region of an immunoglobulin. For a bivalent form of the Fc-fusion protein, such a fusion
usefully comprises the Fc region of an IgG molecule. In a further embodiment, the Fc region
is from a human IgG1 molecule. In some embodiments, the immunoglobulin fusion includes

the hinge, CH2 and CH3, or the hinge, CH1, CH2 and CH3 regions of anlgGl molecule.



nucl ei ¢ acid sequence encoding a viral coat protein,

such as the gene Il protein or the gene VIII protein.
wormsigoent phage di splay systens where t he nuRCEUS2008/058486

aci d sequence encoding the protein or polypeptide is

fused to a nucleic acid sequehce encoding a portion of

the gene |1l protein have been devel oped. (Bass, S.,

Pr ¢83i n&or 8he p36Eic(idd ) iminansEobieind ﬁl&édﬂss sedveilidoodss PéAtent No.

54251 B, RS BTEATD-phtbs /51 Sy P 0y GHS Benand i et ol

TTBTECFW@ﬁeﬁﬁﬁﬁ],P6 jow levels and wild type gene ||
protéins are also expressed so that infectivity of the

pai&ﬂclébelsnméﬁalmﬂwrnmmthnmgnﬁrwg@nékdhhng peptin déesign  often

com ingé I@gdl?lg ziﬁglls C%p%g)ni etgllga?gé?nsb bg]&gégsd%ﬁgﬁﬁﬁtig‘ﬁ%ﬁon, preferably a
nativd® Z&glegg@ whth t%e Fat I%E fonNBf a2, Rdwlddobldn ReaRABAh. In another
580, 717; U. atent No. 5,427,908, and U. S.
embpgimsnt, tl\bpolspelgglesra@)be a[rfsf(”nqlalt Auchoise petyDRfitide FpmIPrising a sequence

of 1EBEIHLR ForgE M Rkl P FOIBbA VW P BesPRessed @5 no: 13)

Brati'es O phage’ expressi

ECHDUH\&KMWP(DGLILRG(E'BB@EE N)® oy, mﬂfabLL‘FanVchMm (SEQ ID NO:
Formula 111 are then subjected to selection

13), GHBILYI- BRAW WRCHMR 6l - nidnt ECFP%V&TIWA%QLLR (SEQ ID

NOBIASFESTARHILISREl PN SATTRRERE Mt s o porion o

immineogloBind ilm a(ﬂlii‘axbre onPhagmrdofithdsd ol peptidtsadaa h‘eh[rdmglj Io one another
he BLyS—blotl eutravidin blndlng are recovered and
and Hpked g 3p £Q POTHONQY 98 TOABBAEIRBIL, t he phage are subj ect

to ve n f t . )
e

nuclticecaiduicodiog thef bindibg dtnmmyﬂ vail et st_quC-a@‘nanaikyrtp autleicwsid encoding

[ Addltlo ui dance of use e .
the §-BERlst o thamiiogibobf tnaan Smatt Sribisnbs ofivryer N-terminal
ﬁmug@Qﬁigggp&@ﬂﬂ&e Exanpl es. Pol ypepti des fused or

co ugat ed to Heterol ogous pouﬁgeptldes [ 82] Fc-fusion

@ nTBfmCéléwll@guC&lcﬁuﬁwn&,thﬁ@n@ dpblrw@mqlmptléfr wilhtegain at least
funclt101t1eh ﬁvg rl%n an%nt d ?é\rﬁ?mg O{):f1 t%g ons!ialn(’[:3 region of an

er el ng’ln SOne e

1mnmﬁﬂglbblﬂﬁﬁheav§ UBAiONF3iond apohlypafte eethefC td’ﬂh1$nds ra)\felm F@pomon ofa
with an inmmunogl obulin or a particular region of

conﬁt%ﬁuqiﬂs@%b QF | lﬁlm@é%tela Brigamint to o GF 1t B the -legsy gihain or the
corr%&tlcﬁhg’r s f gnéf lﬁt %ﬁalﬁ.s ?fl%’l hlrégls% QIRTLt $8%: rlrlbﬂﬂglfﬁscion is made is not

i on of ecul e urther e
critid:dh,e phiticulegisaes iage fwetinksovurmad he@benmdleted én drdlers‘@maptlmlze the

wogfeRdren s e e bl o el Fncfides 1A
reggAqns 1ph Iﬁé‘ﬁeﬂrgi cHRL8MHNE - ﬁlg?b]md: dBl'ﬂ@lnpgeagéich'l? Pusf to the N-

i munogl obul i n fusions, see al so Pat ent
termbyug 268 tH3hg rdg@erfuannunglobﬁh@iﬂ(IgQB, Itus @ossfbi@ tnfusd\the entire heavy
chaig ’cgr:ll's%n(g%eesgionapodthg'g%g?nvg (Fotmaal‘rll Sequence. However, more preferably, a sequence
beginning in the hinge region just upstream of the papain cleavage site which defines IgG Fc
chemically (i. e. residue 216, taking the first residue of heavy chain constant region to be
114), or analogous sites of other immunoglobulins is used in the fusion. In a particularly
preferred embodiment, the binding domain amino acid sequence is fused to (a) the hinge

region and CH2 and CH3 or (b) the CHI1, hinge, CH2 and CH3 domains, of an IgG heavy

chain.



TI BTECH, 14: 52-60 (1996). [84] The sinplest and nost
strai ghtforward Fc-fusion protein design often
W@ vBiim®d2 t he bi ndi ng domai n(s) of an ant agoni BET/US2008/058486
pol ypeptide of this invention, preferably a native
sequence, with the Fc regi or2®of an i munogl obulin
heavy chain. In another enbodi nent, the pol ypeptide
caf8je &ot ibispedifit, Fsfistonaproseimn|tip datfusion qaofinssiragasgembled as
sequence of, Formula |, Formula Il, Formula |11

multEpey PRRAWPENY RS (sfeepdiBeRcer ﬁ@éﬁrPteﬁéﬁﬂ?L%‘ﬁPﬁWBthﬁ assembled

imm R bl 15 YRRAWREFEMAHEFER RN shidural unit is the
E LVRSWPCHWLR (SEQ I D NO 16), ECFDLLVRHWACG.LR

form( ®BChIcDIRG) 1gD7 and dgE segiuéntoas chdistued 1§ repFit&] 1Bthe daghebenolecular

.covalently lin to an, Fc.portion of a ) )

el RGBT BT A SSRGS S B DOFTHETAL Tt g gits held together
by dRelfReaRhisesA Gadbua, Aﬂdrt;%@sisi&fau?n%c;agmum,r me dlsb leRKER multimeric

to an Fc portion of anlmmno&o ul1n. [385] '
formOngiervar.itn yhe wnenl mrkipeari sagh ohthereurf units areydreghebanse eif different.

o e 3Ehat RS s PUELE £ B0 ROFRS V1 16 sppe horin are
scheafitifalBndiagham@nddi1dW 1@y monuaCet (A OH ATl AOUACH, ACL-VHCH,

constant domai n sequence, however N-term nal fusions

or VA{(d-a(3D; (oG biACH] GG LA cALCLyVHGH, s{Iehl#Af oprsVEGE-VHCH)
[ [ i ikl _Aletal e
&) R N e O A B QoL ERE - (pg-vmen,
or VadHsA&a); aed(f o -0f) miVILODWbIGIHDHL [vieréieauyh ehapresents identical or
o R B e LS el aPbeg 8 vt rom b
receDlot @bRRR] sdq@eddd§ deille LfrolhEntHBaNY t&MRIYY QF tof Reeptors to BLyS, or
corresponding region of the Iight chain. The precise
artifgat seqaenoskiseth asheorfudd nFdarswtmd e FosnulailIcECFDEAIV.RAWVPCSVLK

e ARENEL Y BT oS08 R G SR R T NG . FoBBL PERR et

(SEQNDPNOANHNgCEFhT AR SWIVPIAIRALRS QS‘E*GFIIFN(B @S| KOFIDLPYRIHWVACGLLR
(SE 87] In a preferred enbodi nent, the bi ndi ng domain

] d en > DI
0¥ O arsequeness listediin E1GK B orf qoubimsftionh theRofy egi on of
inmog bulin 4. (I N ossgl:hl e t.q.fu he .
entire @av? & ailélmg&o?ﬂ%lp glrlllin r@%}ﬁoﬁﬁ%lg tvﬁlté&gle ngg%lém’ VH 15 an
immaasEbbul HEBdeN Ckain MoM&ble dommal €Lk ah anabdhyglobulBElithe Bh&in constant
begi nning .in the hinge region just upstreamof the
domgigs Githis e BB SlobEEN R HhaRY Fassny ¢uae: & He iviagry greater than
1: Y desigfarcs HESLAMR FhGou Bl BB idd f3hy T os! due of heavy
chafn const ant region to be , anal ogous sites
of [Yit]heln itharintergdto bbibravstyi sheufoeeboing sthetdras iooly. show Rey features;

particul arly preferred. enmhodi nent, the binding domain .
theygf vy 18 yedefinerdbor L A0S 0% &)° Hau Ruling g qre disultide
boncﬁs%o@ﬁ?%%v%h@fe 5{1]1@])1 dbRginSdre rddutO8 forBikdiRRdc i, they shall be

omai ns, of an I gG heavy
constructed to be present in the ordinary locations which they occupy in the immunoglobulin

molecules.

[92] Alternatively, the Fc sequences can be inserted between immunoglobulin
heavy chain and light chain sequences, such that an immunoglobulin comprising a chimeric
heavy chain is obtained. In this embodiment, the Fc sequences are fused to the 3'end of an
immunoglobulin heavy chain in each arm of an immunoglobulin, either between the hinge
and the CH2 domain, or between the CH2 and CH3 domains. Similar constructs have been

reported by Hoogenboom et al., Mol. Immunol., 28: 1027-1037 (1991).



chain.[88] For bispecific Fc-fusion proteins, the

Fc-fusion proteins are assenbled as nultiners, and
w@0Biicwkarly as heterodi ners or heterot et r ameP&I/US2008/058486

General ly, these assenbl ed i munogl obulins will have

known unit structures. A baste four chain structural

unit is the formin which 1gG 1gD, and IgE exist. A

fo I[93] c hailthough theilﬁesl‘eﬁ@ze@ﬁ adninurogibhlighight ¢halresuoarequired in the

gl obul ins; |gMgenerally exists

fb%wa BFPéflfm%PP 2 Lnressafsaneelumnt an Hem&n?g:la@tlwehghéfﬁam might be present
cith@ &tyate'n?@ z?sgmaedltgAarglb%)(Hhé Nonfitli ﬁﬁéél@ﬁﬁ ! Yleei\% chain fusion
gl obulin yasoeX|st|nrrut|nrer|cform|n
polybeptideeoc disectlyf fusadl toi tire bdinesr torodint etht dormarriases [iesx dmeoding an

. the s di.fferent Various . ) C L

iyl B TSt 6 S RS RPR R hec o Al the binding

dom@hein§h jusia hbyvydé gt ARG BRI Wpoh &bcriGdn /ﬂg—hybnd heavy chain
YACH (ACH, ACL-ACH, ACL- VHCH, of VLCL- ACH) ;

and &@thhcphanq AdIL baceyalaely- agsigted/tagpropidit an gmmpnoglo ike structure

com{vﬂgﬂl@ X@I—V%é_ ,d ﬁnrn é%hea% &EL?'%CE% Wegm pairs. Methods

sult&bl&ﬁkthéﬁbbaramomglﬁh @tra@tafa:s Ard, 6o &8 S disdrRRtd AU, 8rPatent No.
ferent gol ypepti des conprising an am no acid
4 81§ééﬁéﬁ%’§d8 Magh s derived from BLyS receptor
do baodi r
TS SEIUF BREFE Y Ky bRy AR o AR the cDNA
sequEMermhca)dlmg Pﬂ&r I’ﬂilﬂdang Idomior puttanl iﬂ-frarE@HDLWR@M%ﬂﬁﬁngiﬂin cDNA

sequ(ESEQ oo NO g%@é%;%g% oRu ggllpgﬁgowp% £ pgrused (see, €. g.
AruffSEQL @eﬁ%ﬁ)moﬁ%@k AR SER ot B NQIPk6: Pr33-1144 (1991)

sequences’ [i'sted in G 32 or conbl nati ons thereof;
). ToRjteMype of dusiommeuogd disuiresentd ghig cipalatory aequle for expression.

o STR1UE St RS GE TESHY EDAE r te
seq&ﬁé‘@@' Rom&bNIAS liBRricSMACE @bk Bﬁle&?@i’)ﬁeﬁﬁl@érﬂ 61868 tIgMphocytes, by
domai n, n is an int eg@ r gr eater than Y desi ﬂ]at es

hybridieatioasirduepdymaraso hdie neacsipn <BCR) m@hnlquSg die. c)MA§ engoding the
blnd%n olnrfa:ﬁ b (lf%eh)? 1 g}ﬂ%&ﬁlg’bﬂ%{m P}&II’PS Cf tRE E?(ﬁl %1 ﬁro{ Cgu% 1Ssserted in tandem

0O no

into (aqblasﬁﬁd Oédﬁ@fthdaimicm‘ef@cﬁeﬁt Qﬁpﬂeﬁﬁi@mmgh@ bhdseh sost r¢elr1s ar e
di sul fi de bonds sh ver, where such domains ar
r edilr efantisplap nmﬁli@tlggs( hgwet lgpentrm%@ torpgpflugsdic sequences useful for

crea&ﬁgﬁ%{ %&gcﬁlé’s Ql%h RS ﬂl%qﬂfys hdidie 1(5)%131 zlﬂﬁ'c{%éors? 135 s?dhsmolecules for

occupy in thei rmunog? ecu
use [mOthp p@d:mmr rmabmtml YSpeefealy, seguaivne ©f @anodiécd thﬁmlan égG1 Fc were

bet ween i nmunogl. obul i n he in t chain
2o B SN g, it DR a0, EMaR e -R s el s B4, Fes. Feb,
Fc7, CJHd“?JS' CFrERY XSEQQ‘D“N'GS @?tv@dsr&glgn&{‘ f&rhéo%v&ﬂ%ddlﬁﬁﬁﬁ of a fusion
‘the Fc sequences are fused to the 3'end

protein containing the human y1 Fc region, and it was constructed usmg the wild-type human
immunoglobulin y1 constant region as a template. Concern about potential deleterious
effects due to an unpaired cysteine residue led to the decision to replace the cysteine that
normally disulfide bonds with the immunoglobulin light chain constant region with a serine
residue. An additional change was introduced at the codon encoding EU index position 218
to introduce a Bglll restriction enzyme recognition site for ecase of future DNA
manipulations. These changes were introduced into the PCR product encoded on the PCR

primers. Due to the location of the Bglll site and in order to complete the Fc hinge region,



I mmunogl obul i n heavy chain in each arm of an
i mmunogl obul i n, either between the hinge and the CH2

wa@leoaiimo4nr between the CH2 and CH3 domai ns. SPEfi/82008/058486
constructs have been reported by Hoogenboom et al,
Mol . Inmmunol, 28: 1027-1037 Z71991).[93] Al t hough the
presence of an inmmunoglobulin [ight chain is not

codomgdfut E&/dindex pbudtidre- T dsind2 [y werei inSorpdratddein phe Sisiin protein partner
i nvention, an imunogl obulin |ight chain m ght be

SCqusPesent either coval ently associated to an binding
dopgygn- FW}N?Q hPHLd BodiER \Wyteits % RO @ff@&hly Rﬁ@ﬁét@emedlated by
or directl used to the bdining donmain. In the forner

the Eadg, red)mvng ekl bigdang andneomogbwbutl Cihq birgimg. ¢ lkad wonwins the same

il RS o UF oIUOTR Hodtly Rtk T AqiBonal amino acid

subsPfR{ofb nweHooiﬁt@@l%@t k@Nredhbte pottitiall PeavedfeR@l NefRREbr functions.
the light chain will be covalently associated to

Speq;ﬁ@ﬁ}lyd r@mammﬁmwgmbbt@ﬂutlﬂns Wite i8tredveed faeredoerpl ¢Y£|I rbgndlng These
are til?] subs'tl’?u 1ons a e]%}é ol egg)%smgnsugfép |2$ ualnlfi%ﬁe% Vibstitui %ons a J[hf%se positions

pairs. repar a

haveSll)’&h sﬁb‘fvﬂ% tddRSe Bindingft0!F c@RB(IPhRzan Gt §IC|NJE&@1@ 330:593 ($988)). These
Pat ent No. 4,816,567, issued 28 March 1989. [94]

amirpey, agid sTUbALHORe NHY pe radse BoRikenpadingy asowell rg @RI binding

I t t n

(Sor R A L P WS IR n e fRou3 200m).
semncSevdrblv\gmeps hdwesdsoritica the nelmzzmce rafilE10 ghdelrupasitions 330 and
fragnents ca see g. Aruffo et a

331 gamino g54d ropiityes @f@ng 1936 F&abéﬂ‘ar@ﬁkwwleé@enéﬁlq binding and

subsgt%ént &8 leﬂﬁﬁ@ﬁﬂaﬁ%ﬂ‘tcgﬁﬁeﬁ&)&na Morri&if, |J"’ﬁ>£pe MddY R€3-9483 (1991); Tao

fusion reqU|res t he ‘presence of Ig regulatory
et abeduBx eNleflod 7&&pr éwSQ)q AgiNAsaceh soblitifigiong @t these positions were

e B RSB P, R R LA et o
foundPineMe %e@ﬁn‘dﬁ@eﬁvﬂh-t%eoﬁglybme 6YdeBB forPhe stop codon, which was
hybri di zation or nefase chain reaction (PCR

changed Hreing T6x\ toTAé A Eﬂ\lﬁb@néﬁ@o@l poaigntitiedam methydptiormatieriviandthe cloned
e i mmun ul i.n f the Fc-fusion protein are
])NAJS%D?deS%n%E gﬁygﬁ¥%§gﬁplasn1d vector that directs

ef {98]i emd Fexphe afdififc irdsidudeat TO HeIx Positios €18 Svas[Bbthted back to a
Particul ar nndlflcatlons have been made to produce Fc

1ysnsee baeweedhq Betlliclongig sshere wep polsisse iofusien| ratedgcgpndning this
pr e P P s ST o5 SRR G P TR o s
vel[¥]on§codis 1de1mmll fol e dxaeym rnhdtg;ld caF@ost teem@eah éy;'siitee:xddon has been

for creating Fc fusio roteins an e na d Fc-488
climyRtegl The aé q%ea al pysgne gt ufr@emmlgwafjofbeﬁns ol &aéertl@@é fqsn mature
1mmu%g1§l%lm sflashaneAaflp rprfb? Y eé%bl%ﬂbn HAR B, & removed during

fusion protein containing the human g | Fc region, and
seruint ciwadatmons Consstechtlys itng Ceteemingl wsmpesﬁuq:mm typically not found on

i | | i | i
ciroQ SRRt SR e RR B ol B8 PelsFURBh g sgpponce was
charlg8@@ TAA cysteine residue led to the decision to

repl ace the cysteine that o
[100] Fc7 is identical to the wild-type y1 Fc except for an amino acid substitution at

EU index position 297 located in the Cy, domain. EU index position Asn-297 is a site of N-
linked carbohydrate attachment. N-linked carbohydrate introduces a potential source of
variability in a recombinantly expressed protein due to potential batch-to-batch variations in

the carbohydrate structure. In an attempt to eliminate this potential variability, Asn-297 was



normal Iy disul fide bonds with the inmunogl obulin Iight
chain constant region with a serine residue. An
w@odwstiwwnl change was introduced at the codonP@nUsN$IQSS8486
EU i ndex position 218 to introduce a Bglll restriction
enzynme recognition site for Xase of future DNA
mani pul ati ons. These changes were introduced into the
mutf&RtPa cgilmemmnmdeel t@ prdviet ACRtachmartsaf Nliekéd cifbehydrate at that
ocation @ site and_in_ order to conplete
reSIQURGORGOR] At E@lil ate ghisigus 837 E@lﬁoriaié%V?fg@i i pding fepthe FeRIII
(SorfiRfarh /et WE! RatuRCH6 @%ﬁﬁz@@ojﬁl n 'Ithlarnef&lés é:%vgf S @E Rarbohydrate should
partner sequences. F 5, Fc6 contain
decrpast dtindms of wcombmert ef7 @mta@mlng lﬁumdm proscimed the &dyRwyint gemeral. As

o SR E4E PROE AL PR 08, B0 e e O

S U‘Pﬁll‘ t ptd QNRlchtAl 1Mk Svil dityHe %ﬁﬁﬂoglﬁbﬁllf ¢r £8%n shown in SEQ ID
Addltlonal am no acid substitutions were Introduced to

NO:pectisept tybl@t @ntqystlelnﬁdeﬁélm atleld iedexapastionfA2cviasoreplaced with a serine
n no.aci d . subst |tut|
resui%re]t (r;[|o uce %(I’(l) efrlrén &geéia‘ e c%telge rea}drl]la ?h%ﬁgrsnéa dl\s/\ﬁﬁge bonds with the

immSHBSbbiliH lig@it shah cbhbtar (ﬂ@ioﬂo O%hd LN adP 4 thd38 sperifit P3domains for
Substituti ons at these positions have been shown to

formagigy eéthsul?r{@isr@ & /YR angapgnishis veithin the scppg ofrthe Bresens gavention.

(AR Leliie g ee! f SOSMMLIQD SR empiaed by te

1nve(11$§m daeumnm z@per&lls a t&at ur thedditus2a o (rél@f)ﬁ)) a léﬂbmesrlcﬁt sequence that

: 164: 5313 (2000)). .[97 er al
enhag%su |@§°fﬂ%\t€% QiégbVFP SBCRAHBOR ST E\REREAtOT OFits T arner (c. g, the
sequ@ﬁ@é BILQ %ecﬁ%oto?@/glcﬁeﬁie (I@Lmlﬁpzﬁ%rdlsrﬁéédj Hleﬁnﬂe?dzltcﬁn‘é’aﬁgés leucine

j in conpl enent bi ndi ng and
lepsmmHmppedts lwyabeendescribédaatthoart. (&@né il Ichndpahulbatral. sBeignce, 240:

17595 s Gy 2B Aol lod BB i o s Tiflers, 3442 1091

(199%4hevegnir@sbttd]l ONa e R 1F DA { p3k9g erhosd slkifidd LiPthe QAAGRI appreciate that a
conplenent fixation. The C 3 domain of Fc4 is

leucingerippat afcquance gy beherdi of eifier den Sios Pomdi efgthai padynoppde of this
H“@Rﬁlypeptlde except for the stop codon, which was
anged fromTGA to TAAto elimnate a potential dam
me {108 atfthe mosipeptidRest thh @r@bﬁmadeﬂmﬁ dad 400V modifitaimn a way to
plus strains of E. coli. In Fc5, the arginine
fomlf eumgtie meleqles hyBisingodr tnomegti@ {Rediothar ahcderolegews pelypentide or
anuﬂ ﬁ* gﬁ%ause the Bglll cloning schene was not used
Ui on proteins containing this particular Fc. The
r effHi4hddrccailingh® barbe sathodmeatsyaducin éﬁ:tdrdsieg(abop(ﬂypeptlde or amino
Fc6_ is identica

description far, Fc4, [99
amdé%@ﬁfg BrRe Wiigh acts B)o‘£<1 1‘1“?%%%111% &himericale 1883[}? spgg embodiments,
suchPL&Imehik mor@tufedcon-llﬂ?%egla FRIdH &¥ahe bbﬂ%/bé}ﬁld@fwﬂpé Hs®olypeptide which

i mmunogl obulins is often renoved ffom matur
providananegltefruioi wisclp e $4e- fmtléméy aan @mnwy forido T ht: @pitope tag is generally

placffiafit 4isr e aRsERPYS O REOET eI nal Tysi ne
r e$i 0%y e Ths ptasPh@alf] sﬁcm@ﬁltd’p@lmgke@ Horms of the polypeptide can be detected
using an antibody against the tag polypeptide. Also, provision of the epitope tag enables the
polypeptide to be readily purified by affinity purification using a tag antibody or another type
of affinity matrix that binds to the epitope tag.
[106] Various tag polypeptides and their respective antibodies are well known in the

art. Examples include poly- histidine (poly-his) or poly-histidine-glycine (poly-his-gly) tags;



circulating anti bodies. As in Fc4 and Fc5 above, the
stop codon in the Fc6 sequence was changed to TAA
WO 1@8N1198¢7 is identical to the wild-type g | FRCEHKSMPE/058486
for an am no acid substitution at EU i ndex position
297 located in the CH domai 9 EU i ndex position
Asn-297 is a site of N inked carbohydrate attachnent.
the Nt Hm%(agq)od:@’ebﬁdihyﬂi{(hitﬁaﬁt[ﬁoddeC% [EFigidtedt | Mol sO¢lt.Bdolbf, 8: 2159-

216§V ZH&%? iél'itL%”cl rg}g? Eqrg_e ; nant}égpg%f &?{gefg% p{l(ﬁ} eIIOnan%%odles thereto
[Eva‘ﬁaétzgo Eal& ﬁlﬁ@@ltu% ‘Blolbgy 391 3@16 @ V\g@@Sf {144 éﬂﬁ& Blerpes Simplex

potentla vari abi | srrutate
v1ru@ glytcapnotam De@[li)uﬁag tand ptsamelhodst [Rnbatslkadmie rotoin Englneerlng, 3 (6):

47:357 RGN of e I S8 QB Psbfss LGS T hE of Giepepfideqlopp <t al.

BioRichAbIBEy, 160 IQMIE 1loR8 [ ﬁoﬂﬂg 3 tlde NBi-4#h 8tal., Science, 255:
1 486 26 52000 m1erefore rem)va? p% [

192484 bBI2dd ates” WUn@pdm@@@ée tb$lﬁdneﬁ@t@f ,rJeBmibCh%m,266 15163-
i ngHusi on,pratei ns
lSl(E()C al9§§n]t tﬂg égen? hQ eln peg‘a :IEPEC[gfﬁ% éltehq%tearll C’erC Natl.
Aca&vasl rmsmzeﬁ. 43931847 (19-9@);1]]. Fc8 is identical to the
W | d-type I mmunogl obulin g | region showm in SEQ ID
NO 6, except that the cysteine residue at EU i ndex

W th a serine residue. This
Con&%g%hgﬁpéﬁ%%%¥&%%ﬁﬁ %yst ei ne residue that normally
di $107 i die somadmboidirhertthehd smateygfonlrt iconjluggiin ehaipelymer, (e. g,
const ant re use of%%%y of these speC|f| c. Fc

i an
PEGylitenh o oiteds n%etpflgﬁs SPNYHS OBLSPERIRGEoMhrapey forming a conjugate
link&Jatiag8Rsh, 4 ? Oﬁ’i‘ldtemnﬂ L PEG$RA incht‘&ﬁnﬁé %fsg@élal functionality that is

Invention. Leuci ne zi ppér forns o ese ' '
mutyblyecattes tawerdatlsobth;@nff bepeptided day beheasilyn peapeiednwith conventional
art used to.r

solid TG SRR R Betieh ot Phue MetinECe o BTt Frgfiond eroup a

a sp&Uifiy &ste dTH@?ﬁﬂeéﬁ’ftsd)r@ rar@f)ﬁﬁﬁéaeaﬂdzmly@ﬁa@&efﬂz&i hritst t8Reacting with the
artner (e. t he sequence or nol ecule to which the

PEQ mgtsin élgatppeqf thespdptide avithr PIEG iveadlyt telyes plegei in @queas @hh‘@ and can
be egsllgrprgonlpo%cy l?ye Imgg %Hetl]ﬁ%\ﬁ alpf?gelri Fﬂflgg rTh%%G Q %iﬁg}gs can be casily

I ence,

purlﬁécQBySﬁmep&iStlF@HPIlC dnd ChoraB@hze M &M}&&3DBPLﬂQmﬁo%id analysis and
al ., FEBS Letters, 344: 1991 (1994); Maniatis et al.,
laseinggspipEon 2pss SIPEUPMYRY) . Those skilled in the art will

ap r
'?f hy} §?rh£ @fé},bgcrhln%ﬂ g%eﬁﬁtﬁﬁg cgg?gfgtz;gtﬁ éﬁﬁwfl&’&ﬁé YSflre of the
ammmalc&dltresmdues [oT @E3g pa'mﬂiertolayipﬁphllaﬂwcme gioap phethe pblymer, depending
invention can al so dified in y.to form
mainlKiofetF CCHHOR &a@g Fe.gtoly aﬁéveﬁghl% igbE. ete. The polymer
withafh@t & ive ?51? st)oig Qfé§1 Raky meRid d¢ a%va@éﬂ POyAfet. dThe reactive group
sequence. 4 Accor ing to sone enbodi rrents such

scletiprelr chagouth fyod yrpaptordaéhfwrremvn @rapsdnstbe pepicts. Petcotid reactive

¢ V\hicg‘?ﬁ%tsto oI| Lmeri ze e chineric rmnIIec#ller. ihn as well a
sites ghide: (}Wﬁgﬂta@ group, ep51 on amino groups on lysine residues, as well as
other amino, imino, carboxyl, sulfthydryl, hydroxyl, and other hydrophilic groups. It will be
understood, however, that the type and amount of the reactive group chosen, as well as the
type of polymer employed, to obtain optimum results, will depend on the particular peptide
employed to avoid having the reactive group react with too many particularly active groups

on the peptide. In some embodiments, a reactive residue, (e. g., lysine (K), a modified, non-



such a chineric nolecule conprises a fusion of the
pol ypeptide with a tag pol ypepti de which provides an
wepisop®w4z 0 which a tag anti body can sel ecti vePgI/bb2008/058486

The epitope tag is generally placed at the am no-or

car boxyl -term nus of the pol3(peptide. [105] The

presence of such epitope-tagged forns of the
natupd|ayieptatide oc athebanultracleede lsiap beasubatitutcddodys pgaficrs tuitable for

the tag pol ypeptide. Al so, provision of the epitope
Comﬁéﬁmﬁnables the pol ypeptide to be readily purified by

aff t f SiHag f

o R e G PR e S SRS PEromul 1

Fonﬁm@B; Vapinauls t db, polBGFeptli R4 VAVBCEWEKr réﬁﬁéctﬂ@e NO 5),

Ecri b e GRS TR o, EBRET hrert SPRERT GAERE D No .

ECFORAlWR WA L IRAGEG o NO W), "E’CFBELWHWWGGELRQSEQ B NO 9),
anti body 12CA5 [Fleld et al. Mol. Cell. Biol. ,

or 5621115@65 hsted if FE3 SR of WOtQﬁéOO@liﬁi/ba‘teaﬁgteﬁnmak Ilfrécthe group
SE 75U 5 B R L PSR P oty

rnoré ﬂkﬁafmhe ]ofa pafgheptid ddeiReneSi SauXccW fTRéSmPlayIC E&ﬁq@ll@lll NEddmula 111,
orsk et al Prot e

ECFﬁéz SV SULR P 5 N 9) 6501 VR wvRGCleg SEQ ID NO 6)

ECrAPERN GRepRe] i) Heydl A0 eEnl 9B R sEQ 1 NO )

ECFejilt\opEWepCGI4 . VBEQi iDeNal 9), &cisea[uzvﬁcesZEEted L82F®432 of WO
05/088'%51 T@ied}oly;@ﬁ‘gaqsbt Lt&%@%ﬂ[ﬁg&%&eﬁ%}é& %g nsna]%e SGet&[Hgtllce or have

dlffetraﬁ sg&ueﬁ‘é‘&ean%loa i%frﬁfn%l féa@t‘?\%t étg%%tlﬁg;oﬁlle%?ooﬁ{rﬁéiﬁ§ LB pBlypeptides
Proc. Natl. 87 1 6393

can bdﬂ)@&)d]to o@D mtmthelcwptmnabf tﬁi@pgln the-uBo bf/mank@o nj ugat es

7 me _enbodi nents the strate
lhé a?’Y IB% @Im%ag%tr %roccu(r & at&r repgt a,crﬁlp% ﬁslﬁ ford the polypeptide, in
som& Eﬁbb@iﬂeﬁtspﬁ@trb&%$e RS &li®isafsiR® Ui RAinkk@EPth@Reactive group of
formng a conjugate |inkage in sol ution, a pepti de and

the actwa@dnmlﬁmyr thrgegh bteafr@engpsalosﬁénmalgrqumcm gwtamiq praspartic acid,

Wthh gtlmg%d A yal ollyrner gﬁl%u %Cart QURY doo‘il? Ino§oh € e ocﬁ ents, the reactive
es can easli rep are h conven m|

amuﬁ:ﬂddldi; cﬂhl@espepslyie wRant aystéﬁhe rd@mbs stgBsitiots Xpraaaostlz vat ed"
an_appropriate functiagnal group at a specific,
Si 1Ue121 THEC slegtesr afopd ymeie C@uwgaftﬁoedw By gaghy ppgtide will vary depending
r t
upoif IR AEARE oF SEhclve et G YRGB e eRolbytfon R Hlephiticity and
other nhe&qnjﬁmuﬁs pﬁ&&@o&lﬁdemamd the paetsiulay peptidc dHTBidtlhylon sites chosen. In

rever se phase anal al P The PE
sorn% gﬂl Bé Ge Sb%/ Bfil etB%]raéfart’\?e(%/}—iD (gﬁ) mer rnoslecules per

peptflRaAhSIeE QL | lﬁﬁ%r&)t’eré}ﬁﬂﬁéﬁ §@boIARECmoRILIRS afsdhdd AR SpBides of the
and | aser desorption mass spectronetry. [108] In sone

inveahdyoaicrabiot @ntanpepd.i ldeomscrobadiments) sach endjedateicantaime oor polymer
mol?cg[em'fﬁfgl tegllgeéia {P?[l?r)lglt 3? dg{zagﬁhgﬁgfc’sp%{sg%g?ehigv tbé’glgﬁllziﬁg ary experimental
matrix in which the time, temperature and other reaction conditions are varied to change the
degree of substitution, after which the level of polymer substitution of the conjugates is
determined by size exclusion chromatography or other means known in the art.

[113] In some embodiments, the polymer contains only a single group which is
reactive. This helps to avoid cross-linking of protein molecules. However, it is within the

scope herein to maximize reaction conditions to reduce cross-linking, or to purify the reaction



mai nly on the reaction conditions, the nolecul ar
wei ght of the polyner, etc. The polyner with the
WO 2@8t1199¢2 group (s) is designated herein as acPCTHSA8/058486
pol ymer. The reactive group selectively reacts with
free am no or other reactivellgroups on the peptide.
Potential reactive sites include: N-term nal am no
prodgte ufrough sgdl offiltratiom or gbﬁ) Lpshange | qtﬁd)rﬁﬁo pephyueseca@sr substantially
wel |l as qther am no, imno, car G, sul f hydryl,
homﬁggyog)ﬁ()dprlvaéwas olpr%permﬁ'ﬂqn}t? Ct %pe T cpr(ltawsﬁyvolﬂ; more reactive

grou:ﬁﬁ] s5TRe osermg{sgenﬁﬁlﬁgfe ﬂ\ﬁ@ﬁ?&%@ %%ﬁ%@kbcﬁlfe the

eactiv roup cho as t ype of pol yner
e m[)l leﬂr ed\gaing gelbfikiiation pt uch ﬁthelsgd ¢m’omahogtaptig pemtic oised to recover

rt | ar t o d ha t he
the qede a5 lyafirt i PSRl Tl s Fo If ba PP ment; (g polymer
is cAaRHRS b@ﬁdéch@lr&ﬁpttb dee pé}ﬂld%Qﬂiﬁlcﬁlm’&dlhmasmuﬁlfﬁ@c@ﬁhhlV(%rdlnarﬂy
residue, (e. g., lysine (K), a nodified, nonnatura

bifurgtional) a:@j)sglml@ng agensr Insseang embq)(émn‘@) thmlsb'cel 1 molar ratio of PEG
sgbstl uted at a position suitable for conjugation.

n some enbodi nents, the peptide conprises the
S equIsSNC &hetovEdiuha@lification @éﬁd:h@h ImayFRaltapth@ byt dny appropriate method
ECFDLLVRA W/PCSVLK (SEQ I D NO 5), ECFDLLVRHW/PCGLLR
gene(féBQqué ﬁqor%ctmabmbegl RWPCENNEigE ifipingg molymers, preferably at

o LSRR £330, 06l SR BENARL v o

Gen&all9ab3 51?0cbﬁ\dﬂvdiv¢seprapailmlg am%ﬁtzatvdap@ymﬂp (th¢ pdl@met typically having
some enbodlggg t he pegtlde conpri ses at | east one

at leay| PngdsTapAl daroxp] §roupdy &e Rkt eprSParglgpaa Yehap et pgrate from this

polyﬁ%Mﬂdﬁh%a@er%% GRe B@ptﬁl‘érthﬂ ﬁle act159 GiBtkdel to prOdU IR peptide

. ECFDLLVRAW/PCSVLK ('SEQ |
suitaBEF Dbl SRMWAPOEL TRe (DB Irmad‘xl@cmon E@ﬁ@Lﬂ.V@R\hﬁH@Efdn@ed by several

D, NO 7] CFDLLVRSW/P S | 8.
ety SR A T TR T N3P <SPS BRALE gy that can be
used 1 pgrbface3Be QEthﬁQ&@lﬁrﬂ@@ﬁlla oﬂ@-@teﬁ RtEERIAIRR dyARiri@b@8d chloride

| i nked together can have the sane sequence or "have
2, 4@rtf1ﬁ1@alp@18 tgl@@@éh@éiscyamrlcaaoacéﬂmrﬁéﬂ reactive group. In
odi nt I c b
Eﬁa@n‘? n% oocfrllrg?l?tg B]I%hl)rﬁgg g]ﬁatt %n reaggo% ﬁaﬂaegl prln(i(e En two steps

whefehﬂ ltle w&llyh&r cis) m¢a¢gaa1t fign witly a® eldr agttydady snaaaﬁ lsu@mmc or glutaric
ami no acid on. the polyp%Ft|de i n_ sonme enbod
gn

anhyidrige @ B 4/ @raenyhis 26ich and Giejcphonlic yd et é‘ﬂtht gcompound
capa{b{éi ff(?e%gﬁﬂ gzl ry Qat%foxwﬂe aaﬁttb%ﬁ%npﬁlt&ﬂ@& B%%&h a reactive

ree on-am no” gr oup [utam ¢ ora
estelag‘bdp thah lsodapabie bf rdaeting mth Iti& mhyﬂﬁixahipﬂ@whudnccﬁmpmhﬁds include

In qne nt t he regct.ive. am I ds
N- hﬁfq?rgxsﬁ@ﬁ%m%@ EPBE Y B e e on G us i ﬁ%£ e Giss anpreferably

N- hﬁﬁgx%héclmma@]orulﬁ 489y @%lf?f)b&l@éﬁe’@ﬁlf(ﬁﬁ@la@ﬂ@ﬁ gﬁkdw' Ed? example,
each peptide w il Vvary dependi ng upon the nunber of

monpeattyl vebssiutasPba maebpepticdef clehegcdrtdnapudtarcs wakfghtbly about100-
110 '@’% ?our ho%lrg Y dglutaric anhydride. The monomethyl PEG-glutaric acid thus

chai

produced is then reacted with N- hydroxysuccinimide in the presence of a carbodiimide
reagent such as dicyclohexyl or isopropyl carbodiimide to produce the activated polymer,
methoxypolyethylene glycolyl-N-succinimidyl glutarate, which can then be reacted with the
GH. This method is described in detail in Abuchowski etal., Cancer Biochem. Biophys. , 7:
175-186 (1984). In another example, the monomethyl substituted PEG may be reacted with

glutaric anhydride followed by reaction with 4-hydroxy-3-nitrobenzene sulfonic acid



ot her characteristics of the polynmer, and the
particul ar peptide derivatization sites chosen. In
W@ e/ 1emiebdi nents, the conjugate has a final nRCEDS2008/058486

ratio of 1 to 10 polynmer nol ecul es per peptide
nol ecul e, but greater nunber® of polynmer nol ecul es
attached to the peptides of the invention are al so

(HNSantie rthé q;trmncd GS d@bbhquidﬁﬁjﬁdamlwwl polnfelgied ectivated polymer.
S(;%?qt ?r?l%egit )/ hart%ag@égq 3 y,e%HS%Th elbegles?%thepgngn%%c tthIlfPI‘OCGGdlngS

t { I €
o R RistP f R Py Eoghar IGct L) (TR Shefftal Co.
Rockifegﬂﬁe BR13ubsP74100. @utd iafNigackivMet ah, tHigh{Teviglolagy Route to Virus

Vaef§ed[BineSS Heiith GR BUGPERn] B G HeT NREahe ek Coupling

SynthBtid P&trIes to CAils ahd I8 NPplieaRpdirment s, the pol yner
contains only a single group which is reactive. This
hel[bls7]t & a&mvb dmbpdisents; ﬁRY?ﬁl@lt dindinp teedmingogreend egiccomplished by
known\/\% Gistridstvd ec% Vl\fl 51;] cnanurlc SIOROE Iggrrbo 0 iﬁ(mmlrcfl%zole Zlceiehyde reactive
edcton cona 8RS sduce cr 681 to

groupb (PEG atkoRidegaed diotpr &Sétafl b$ bitohicavghldgeydet PEGTIﬂﬁS DMS® and acetic
|on exchan chr.omat ogr aphy to recover substanti al

an g@ﬁ o%%geélﬂlpvé@ mle% th¢ rpheperegle e@iﬁoéd}ylﬁtmﬁyben&aw@hyge activated

succﬂﬁ cgg eestg ”%&iv@l&ggd{‘ﬁh %Erb%f?éetg 5’5@??&%?6 ttrgé d Jn?fcl&rgfomate or P-

nitrdphelk}bdnﬁ)fm[nihifﬂf]ictt\gwdrPE@ eCarfbbk;trlr @biumnaro rdenoattlzed ctiyatmphng PEG-
ed to recover the desired

.chromat ogr aphy . c
aminge PF)g:§ %ﬂlﬁll%g‘g gqoypfh SFrogeresired 1y sounlies oanaleimido-
subsGIRQAPEBNES . tah&x? @E)G"?lfmﬁes Q%4 f@;ﬁfckﬂﬁlr{?ﬂ?pqd ﬁ'rﬁﬁ@ﬁﬂlﬁomethyl)
to the pe tlde w thout the use of a nmultifunctional
cycl¢lorxdngrbrarbgxydatt Lac iesonbéd 111:?&’\63%’1/ lOﬁéﬁqglbaglmdt Mat.i2519¢, or PEG-

enbodi nent s, t|o PEG, ch
malig bty STk BoPaNEHET fothoRaR: SHnr GHlep e (formerly
ShedFaMtel P mdradac by AARYnARBIO Bick %hﬁnd}f%l%d'i@g odenemptide (c % g. epsilon
used for reacting biolo |caIIy active materials wt
amlnqlgpppw Wyse gesu%,re@} BAR 1: yomle(h@dﬁthygmxgs@cnmmdgl substituted PEG
(PE@ rl\?Hg ra@a?l ax)le?frgrnl I(Ie tézTec%%ﬁo ic ocl'allgsoe tﬂlotlaﬁgd Rf%ﬂti gn?mo thiolane
sine groups. nerar iy, ot process T nvol v

(Traﬁt’séﬂ%agdnlﬂ)garall’thac toupidcew raglkinige- c(dnhﬁmﬁ@ Idyﬁ@rtwey pf BEGl & described
havi ng at | east one term nal védroxyl group to be

1nP%%?X@é@eé¥ Jﬁ?@&ﬁrﬂﬁdlaﬁ4é39( 45ubstrate fromthis
I M gqn&p E&l?ﬁfe} % hﬁ'tgnott tﬁ?m qR% 'P%% Wi‘et ﬁlflttagl% for use in
0 pro uce e for

trat epti e suita
phaﬂmmmﬁcalsl Sﬁe cThe , EI]!HB/%Eetmddl, Blmatdlcm Podwatis oRolyarribeMaterials and

for t hod ch I nvol ve one or
Phargiceiichl p@or BagicaL s ?‘%Nﬁg (YN 10 e Saipdipents of the

inveHB&H alifdnrOQHeEeJul o@?ﬂe’r Ysaﬁs%g ARl ﬂdﬁ%fotélﬁa&oﬁﬁﬁolj?ﬁﬁpls typicially a
reaction include cyanurlc acid chlorid

hydI(OEhﬂllC Byhthet Ipotymacs- i.ta.i, aazpnle')neamdt oglanxmsc dowwd th nature. However,
t.he nodificati

polyieot P el et B0 e 0 Rt g B, O G yBpes re also

usefuls dse@aet fslyhbrsStvhvht reaiRoRedd framhyighived Soibiésh Fyadrophilic polyvinyl
succinic or glutaric

polymers fall within the scope of this invention, e. g. polyvinylalcohol and

polyvinylpyrrolidone. Particularly useful are polyalkylene ethers such as polyethylene glycol

(PEG); polyoxyalkylenes such as polyoxyethylene, polyoxypropylene, and block copolymers

of polyoxyethylene and polyoxypropylene (Pluronics) ; polymethacrylates; carbomers;

branched or unbranched polysaccharides which comprise the saccharide monomers D-



anhydride to forma carboxylic acid, and the
carboxylic acid is then reacted with a conpound

W@ apabiw4nf reacting with the carboxylic aci d POI/US2008/058486
an activated polynmer with a reactive ester group that
is capable of reacting with 3he peptide. Exanples of
such conpounds include N hydroxysuccini m de,

mandeday dy-axd/ ﬁgalﬁdtésfeplfme,nﬁ'u&uief dHxgloae | Darabintbst hB-glukigonic acid,
and. preferably dr oxysucci ni mi de or 4-hy drox -3

sialic geidy %éﬂ%ﬁf@n@u%%nl?én%?&uaw% agjddg. & Fzﬂw@ﬁ%@l@c acid, or alginic

2101d¥m %lﬁé’dsaﬁl%t D %&151&)5’3 Eﬁlmﬂ) %ﬁlCB&acéﬁQG@%m?ﬂl@V%&ﬁd including
nper tures, prefeérably about T00- 110 C
hombp(nlyg,cclw,rtdhs gt dretemolmhjwdcrhadées Fheh nasn dangesiey | amylopectin, starch,

PEG- ri.c aci S _produc Is,then reacted wth
hydrﬂg(yeﬁ&bl % 3¢ Ay lose, dzie§ anc, éug?.dtg,s éjﬁé ay¢ d a’urlns g\fgcogen or the
polyS&ichadid sibagt bLaIE RucSpitikadshadidey ¢! g)hfyémlrorﬁé atid OpY1 PR of sugar

carbodiimde to Eroduce the activateéd pol ymer,
alcohels hmkwamibéofoyuo el @ler@@myﬂol Necpyecomieparay gl ut ar at e,

\é\'gls g Pi ggﬁ ﬁr(r]n of grl{are t%ccoiglévﬁ%n V\%ﬁ(eﬁ noﬁflcf bu p Ergfe'}fe%ly S, Wals'er soluble,

but tBE ﬁﬁbl&!@h]@h&ﬂb peeferabl Waték7551ul)&5 P(cES38ly, tHeftoﬁji\lgﬁtB %&hlblts a water
npl e, the nononet substituted PEG may be reac

ed
soluwh{tshO@qtlh@aé? JhoupRy érrg/@é ang m%%@fmblrf@amt@hm 3 hmg/rnl and still
nunepﬁﬁgﬁﬁgﬁg%aﬁ%b&hQQﬁ,%ﬂne sul fonic aci d(HNSA) in the

esenc icyclo xyl carbodiimde to produce the
aCl[ll\Ddlt &d agditiymethe prSiérlshou'lésmt bbadshby irBinahoggéar inethe conjugate
al. , Peptides: Synthesis:-Structure -Func-tion.
fomp%&%@&fﬁﬁgowwﬁ@@@o lwrfaél&f? Wb ttgersyyHRfgpigR, injection,
or inRa&foRtf (R corﬁ&‘%@e 1s)1nt@1?de%rt8 %e g@ﬁmlﬁ@ﬂed gr% such routes
Rockrordl I L 81), p. O, and in Nitecki et a
Hi gln?rﬂTedhn mﬂmiguylla?omighttaf th!¢ pulsfnm(e@m renge (UArke ralboamloo 000 D, and

prefiigfiy g o fek A S i sevh o 1 4dy) 51"l B By AP0 5,000 D. 1

som&BRbb&itchBNthe PHA 3/ dthbipsHARB: IRIRAHIEBNASweiERMA RNfange of 5000 to

bi nding to am no groups is accoqgllshed by "known
20,006, éQnTélerm@lsaﬁafs‘é@ig@tmmsciywqm hpan thgeef! e@favebmﬂ/of the conjugate

to bg hp%vci:ﬂ @ﬁgllatu?e geiegl)/s e 8 rrcl)h\ellce r% &%BE&{( ﬁ’llx o‘leyrner and the

degraB/SEHaMtlwﬁinl, c eaﬁ{eyrdrmmse of pblyHEandnéo@[dsqﬁr pép:ﬁie; mi the polymer
phenoxi de of 4-hydroxybenzal dehyde, activated

attaieal Mty es 091 tBe Heptider I serael cebpdimsat Bewshe! PGS may used to
1ndu§ e % la 2 ihkre slél 19%%?%&9&’ Lick %T%é)gt e%S%E[CEG (?arokgl(l)e)lg yqolymer conjugates

heny clor rmate activ
mayg)‘eolutﬂ&edrte untlﬁeasv abifddd, ingreaauglumbtyPEGhtiza egaiastrgoteolytic attack,
carbadii m de.. Sul fhydryl groups are derivatized by
an E%Hﬁﬁmﬁﬁmpgmﬁﬂﬂéln1dosubst|tuted PEG (e. g. al koxy-PEG

am 19 | PIFURct b iRAUBEGNHITLA¥s - mbbirahe 'p@bmwﬁhle)lnventlon are

cycl ohexane- 1- car boxyl ate) as described in WX»X7/108
avaijablyl freth edekidarTecRmQlo@oy of Ban CEdBRICEL ffodectty fherghtat Pylymers, Inc.

ayai | abl e. from.Nekt Tech oIo I es an Carl os.. :
). S@faionERiry b S DRl PE G oRTNaR S Hrefie. PR koL PRty apnine-PEG.
PE( 4168180 A01dNR e, PHIS dr&eys@&@ﬁan@iae CRomigtry@2$8)| PRGANdRide, PEG-
, s on lysine reS|dues) may be coupled to
th101|\|Pﬁ§ﬁw§Q9ag@C edthppiresthylsied SHEG, Eetprp@nic acid, PEG amino acids, PEG

succinimidylsuccinate, ~PEG  succinimidyl propionate, succinimidyl ester of
carboxymethylated PEG, succinimidyl carbonate of PEG, succinimidyl esters of amino acid
PEGs, PEG-xycarbonylimidazole, PEG-nitrophenyl carbonate, PEG tresylate, PEG-glycidyl
cther, PEG-aldehyde, PEG vinylsulfone, PEG-maleimide, PEG-orthopyridyl-disulfide,



(PEG NHS avail abl e from Nektar Technol ogi es;) or can
be thiolated with 2-imno-thiolane (Traut's reagent)
w@eastiisem2 coupl ed to mal ei m de- cont ai ni ng der PARUB2088058486
of PEG as described in Pedley et al. , Br. J . Cancer,
70: 1126-1 130 (1994). [118]34vany inert polyners,
including but not limted to PEG are suitable for use
heterofunianaePBGt, BBGSvinPederivativeyy. PEG BDilwnes, @hd AEG phospholides. The

N T R,
the dosHE8P he%rbéb 1%[6%10 q{lm PEGfdehbgtl\}enMﬁ%H OfbmE factors involved in

non- pr ot ei naceous pol yner is used
citmw of BEGadeousveoinghide: the degped painlt yof atthglunemp i{suchcas lysine or

heti c. pol S P - I - ¥ oI r,not .oth
cystil R By s liarordgbrivdy o fi iR S oxicity and
antigbALdity & fAN i flda e, RLA GEFoP¥nd REQRRI B@é&ﬁ@fnstrﬁbtwng F& the use of any
nmet hods are al'so useful, as are polynmers which are
particgler deredtive @ﬁmawaltlahl@frgmuh@ e@nuhy@mphu lic polyvinyl
poI r fa h| n t .
% y\%/] Ry 0 lu(,go rn%yng)e q}. ya{/%?erl]zy S??él g)éﬁ%l ge'? ﬁl?ratlon NMR,

trypﬁ’@ Trﬁdp@iﬂg@ Migyiqu Slﬁﬁﬁiatragﬁpli)}ﬂhié@ Kyéoﬁfa?h&bﬁefrﬁ &L&hlfh afiro biological
| enes such as

et hyl ene gl ycol EQ; pol yoxyal k
assa%ﬂ{%)@g;@phly] ﬂ]ﬁ@xt%}ép%é? p%%aélﬁ@ mahbe praydk by SDS-PAGE and gel
0 I
e R R Rl RS YRL 0 3o O, YORYBIAMLERE i methien
hydropensrdf P (@ e rpmh‘t;es aﬁ EHR6r grdes svheach nodoqurl¢ s@n bdhealculated from the
sacchari de nononers Dmanngse, D-and L-gal actose,

NMR | shgefum G j@ptss ec EemG i s Boly erglrnifch selglecirpriopsisy ghil @ SDS is
appt@fgr'lgel(ysrhﬁllﬂ €0 ﬁfMT‘ms B gbufmmldas Rt TR HI*o%d_emons‘urate

g. pol ymannuronic acid, or alginic acid
whidjl Ilﬁslchs@m Ryl @edyatyatic mmnge:an be pedfemsel. Thdn @ECahited peptides are

diecfy SO gBI A B P RRC VR e PERRE inamg byjtip] § for 4 hous in

100 $ENATs6 Biunh Y AKX VIRt YA TrE BCE nM%h]Qﬁﬁn cHIBXHE 6}5}13 8.3, and acidified to
sul fate, dextran, dextrins,

pH pot %a@@h@gm@ns@&mu seputting |0a Irlﬁg@plﬁwg@déhh‘?r (4&snme times. 150
mm,3, . %6‘)&?‘ ro%%la)g arﬁ 95 é’orirl? a? o(f 1o tﬁall'{%?ﬁonai’ﬁé l%te%i S arﬁng material.

‘as polysorb yman eparin orhéparon.

Eachlp&akaah ytfﬁﬁrbemhhkyﬁed By Bk Sp@at(brﬂfftryﬁt@e&nﬂ}ﬂthe B&e dfthe fragment in the
preferably wat er sol ubl e, but the final conjugate
peaki dhp i@g@@ﬁtbqsyt%@aém%‘ﬁ@tﬂr%upsFareeﬁ%l.aﬂb ngt regaiedQanthg FELL column

aftetem}] n?[i gd Vﬁ‘@ﬁi&%p H)% Itl'nE Yeifth % {a%ﬁStSu%f?o&ﬁ% (%g?lja ce from the

pre er ably at bout 0
chroaram’bgztpﬂ is armndicaplr@f(fft’ﬁﬂlyj,atlah olneth&tpaahnmﬂar filagorgphtrihat should contain
t he not be. hi

at leL 119%gésétmargsd1:dhé ycl%tﬁﬁi E@Qﬁ/ A gq asspyd gt ial?ﬂ![)y to bind to the

BLyRB®3S@8%cntiodglQfitthydd hat is i nconpat ible with
i nfravenous infusion, injection, or inhalation if the

conhl23gatme issmicnt enbatimenisbe camjngatcsst ercedpbyfigliclhy ion-exchange

tes [20 The Iec t he pol r can . ..
chropieding’ {5 BhisBu e TB05 BBBCo. PhRUTRREY & by ofdhgliatophilically
acmla@e@sﬂE@b@ésmtéﬁpa fdu@fondif ahBaS broaPp @Hirgd 0P HEGRAte@broduct. Thus,
| east ~about 5,000 D. In
high resolution ion exchange chromatography can be used to separate the free and conjugated
proteins, and to resolvespecies-', with different levels of PEGylation.
[124] In fact, the resolution of different species (e. g. containing one or two PEG

residues) is also possible due to the difference in the ionic properties of the unreacted amino

acids. In one embodiment, species with difference levels ofPEGylation are resolved



sonme enbodi nents, the PEG or other polyner has a

nol ecul ar weight in the range of 5000 to 20,000 D. The
woreioeaodr wei ght chosen can depend upon the ePEBUS1008058486

size of the conjugate to be achieved, the nature (e.g.

structure, such as linear or3%ranched) of the pol yner,

and the degree of derivatization, i . e . the nunber
acco@dmgolt(y e motthedsl edespévedpapt WO, SiRMOBe (hodratonal Application

atach nt _site. or sites on the pe In
E&%@%O PB'PIA%%E%&Pt p’é@lé’%ﬁ%%reﬁgw phsgise @'gghﬁr gPrjugates are
purlﬁ&ﬁfrgﬁscﬁle lRo@ES BGhd VEnStadoRf the peptides. PEG or

nmer conjugates nmay be utilized to increase
haI[IZ-SI]| ﬂle somec rebsdingoisuHBG-Nrhydoabutdizenidga(Nies) reacts with a

. pr ot eol ttack nd, r educe en
primRe st £ Bneeand B NER B TR Erbofibisntsy EEGSNHS reacts
w1thtah€ tbﬂf{lﬁﬁ‘lt I:yﬁlﬁe @K&oﬁﬁﬁ'ﬂo@ﬁeﬁtlﬁé aNsHIRK tetbod RO IRIIYESie residuc is
fornerly Shearwater Polyners, Inc.

adde)d to S@cﬁ -tewhirey Of ath¢ y 7aver p@lmp@tlrdEGdeelrsumachefresmbodlments Xi is

subsltlpu% ny Pe}psl’llltle g%gglﬁfe)the)r/n rog%llesngsc él?engon.pnalgr I ae I,sn V\él ﬁf%l‘mmus Ina
prefm Rytbodimhdie, (HRECHRjughte BEGm@ed At aitilizing the derivatization and

car boxynet hyl at ed PEG PEG propionic acid, PEG am no
puﬂﬁ‘éﬁ“@§ mqﬂE@Seﬁ@&“é}hﬁfiﬁﬁﬁVI%‘%@ ®PEOW.PEG succi ni ni dyl

6i Ngf Bne % QHérhg%hté L (%E é‘ﬁ? K gﬁ&!yélel%r%jed conjugates

ucci ni m car succinimd
fornedttar 8s ocﬁmpmelno patd, d. ShsE, orFiEGicexp'dpaldesDyctdvaiedﬁy alteched to one or

PEG ni trophen arbonate, PEG tresyl ate, .PEG gl yci dyl
morgRp&fMerpEe] %ﬂuﬁfe Kﬂ(}d avithopts apy nGTEHFSn AUPEE (FhE Gionlgat’ molecular

strud?ﬁ@'o@'iﬁé%ﬂ}ﬁg‘ gyl - di sul fide, heterofunctional PEGs, PEG
vinyl derivatives, PEG silanes, and PEG phosphol i des.

Thél 27 adhi onctboddind erticldsoof onupfactuge heke pREGIt invention use, or

derivative 1 var pending on the protein,. the
incoffREH¥ e g o RSHR B LAk REC BEGTRES Pds e receptors.
AccbiidinglZ @6bthsaR T8y %e@l‘éﬁa@ih shthaQﬂthS&ieé Wilt Bed&bab&eneé. PEG

derivatives include: the desired poi nt of attachnent

( s U281 ad'hp WiybeonBLyS seedptns tR- @rwé dpr pmﬁi@wtmty of, @r screening for,
antlbotd eglr%né}% and g eg? {ﬂb féym Ooff tﬁeh Gt C%ee? oA r%%n ther& of, contalmng the

ant i geni

desigdi dpatopeé. | | tA(s ﬁéHcrlbétahMSvle$ theeBLyS aeqa‘enfce cand rtﬁé rswgtehwsf the BLyS
for the use of any particular_ derivative are avail abl e
receptopnRichE e aY Attt theehoundarpes) oftthe esigpy datmats rﬁafythﬁ%e polypeptides.

Peptﬁi}g%%%e’%itﬁzgpthpﬁx Fﬁéllﬁﬁ%omgﬁll dﬂr?agaﬂtﬂe%ed %mhﬁyg%lk Based on

I qul omat rogr a
thess Rt squajmenmhd ylomamckidlmeauoms cnnkalocﬁ skl mahe as sary sxpréwrthe BLyS

| e ext nt of . PEG conj u i on e shown, by
or BE&”&&@YW@Y@@P £ 4 fEpgmsnts tﬁ%&gf f?é TR s aﬁyb%m
whii iy hag @nsR&Chdiifod(8%0 'ﬁn}%eopﬁ@fecfeﬁfoﬁ hrg11 B Sy | I’IIJ%H)?)ep‘udes or

hydr ogens of PEG The nunber” of PEG groups on eac '
peptrs| fmegrhente ah 6ber grahteu Irmctyds fin dengtheaNDR uspé @b noimumpgens to raise

S DS TS LT S5, AL ol ERARY 8L er i
anintl 35014610 BIVNAS BEsS BlcbbtoP PolRpéftRie or TRnARBRASE ﬁagﬁents thereof can
be expressed is suitable host cells such as bacteria or eukaryotic cells. In one embodiment,
human and murine detergent-solubilized full-length BLyS are produced in E. coli and used to
immunize and screen for hybridomas producing BLyS antibodies.

[130] Alternatively, or additionally, B cells or cell lines expressing BLyS or BLyS

receptors at their cell surface can be used to generate, and/or screen for, antibodies. Other



whi ch residue is PEGyl ated, tryptic mapping can be
perfornmed. Thus, PEGyl ated peptides are digested with

W0 eoppai4nt the protein/enzynme ratio of 100 t oPQT/UR20A8J058486
basis at37 C for 4 hours in 100 mM sodi um acetate, 10
mMMIris-HCI, 1 mMcal ciumchl3side, pH 8.3, and
acidified to pH < 4 to stop digestion before

fornsegfaBbyS ng:foinforieferhlivgd aibiodiSs Wall(be. &parant td these skiied in the art,

mm 5. . - 100A) . Thechropmatogramis conpared to.that
Suchoéfsaglﬁgg%@ w@g%dpgqgtyl 1B afvatbertised fo gy Bading@fbody. The
antl‘tgb%he%qﬁéty@lﬁg én&w&eﬁzgié Eé_%ﬁgﬁofé/ mtagéb\éecrh'ﬂl%(rlé rlfunﬁh?z%d of)r human.

fragnent i'n the p rag
SuCh: artrblod@s @Eﬁngtlwdp of gfrreralnsll dlhdny almzatescrrdtedum e@remhetalhbelow

ectlon an r fromt )
oG B sRt SntrolRE L s ke o BRSh dn" SMndlS by multiple
subc@tuh@dmt (I@é))r&Fiﬂtrdqﬁzrl@dhehl"’(‘ijlb)ciﬁ%b@dihs(ﬁfm&@ﬁahﬂ)éhtfg@n tah@bn adjuvant. It
particul ar fragment that should contain at |east one
may| lgﬁsmrre?ulr @scm@at@ﬁ@yr@é@@w p@treﬁeundtesa PEStCinhidat tﬁema@waag@dlc in the
specwst I‘g]o gal L; t%% ze?,lnnd L eglﬁggle Bi‘ %tt BSfler%%Q Va%ﬂ{ g?egrgma ragburmn bovine

thyr@g-lbblﬂin@d)r b;byb&tlﬁ @mhﬁﬂgﬁblﬁﬁﬂr@[@ @gﬁﬂlﬂbﬂona( ®r d@rivatiing agent, for
exchan%thPLC The chem stry of many of the

exargplecalsRidopenzoypuliesucciainaidc prier §cqnpugafion thrﬁuah cysteine residues),
1!
N-h cﬁg)gfsh QHLFﬁ ﬂ%&ﬂgh ysHIcr egllalﬂ%sﬁ gt%rael%glﬁggé%tﬁﬁﬁdanhydrlde,SOC12,
orR ¥+ GAER pghap iy arcki'ateal iffsredt albylwat e the f r ee and
conjf%gj;at ed proteins, and to .resol vespecies-',
di 113 eAnimaly edrs %@E@%ﬂda?%ﬁs § 2U18PH F%TEPHO&GH’Q Conlugates or

derﬁa@%@é B t@RbRingdEf § eTERtu SPSELLHC gﬁotelﬁ or&8hu ét@'(ﬂ)@ rBHts or mice,

or two PEG residues) is also pos e due 't
respelitivicy emitle 3 rvotumeesi @ﬁﬁcelpd@pmrmplets gljutane audrmmctmgl the solution

intr e Ul o116 SRRy A T G 18 B TP SIeA g i K o 110 the
origin@l hﬁ@u$5h9%1&ew Ed @ té in Web Y s34 Sl el mjwamtﬂyomutaneous
Appl i cation PCT/ US967 05550 publ i shed Cct.

mJecI@%?)t mHlélﬁDéi’ pltasgSasensiveds eigybﬂat@htéﬂec@mjnwlg aﬁr@sblfair and the serum is

assa? ﬁc{ o rare X %qye %%tlmﬁgfg%%g%'_s%d dlrngl%(élggg%rl pﬁ%%uonPiekﬁ%é@; the animal

is bdo@&dtvﬁtIth bor&ju@a\ftb oRthye saiic raﬁtlg@ bat cohjiphtedso ardifirbe proteln and/or
er m nus). some enbodi ments, PEG NHS reacts wt
thmlaghca @effwwaﬂm&ssflg}kﬁ@ RECIVSS Ct)lwég%% Yo 58 fe mads 1§dﬁ%0mbmant cell

cult%:g?gpfo%ﬂtﬁsm?ﬁsh lso{%égﬁggraﬁﬁ% géiﬁ‘s 3‘%9 q&hﬁ]iﬂ% shﬂ?ol used to enhance

m nus & i'n ot
the iemnodirogponss. Xi i S substltut ed vvlth lysine. In sorre

G4 BfasoF e B edRonare (06 YA & P GERB 8 spbstantaly

hom@ﬁedé%hi laAliPeHidNg. der intafiiAdaP rhnﬁﬂgdlgé'l rcbanpﬁ@ﬁl Offe population are
hods described i'n the Exanpl es bel ow. [126] In one

1denagqje@<[c¢pttf®e fonvblat nadurally wecdesg anytaténst et may be present in minor
R N R TR W
bein@tatrighes of @is@BR adfibodics.

[134] For example, the monoclonal antibodies may be made using the hybridoma
method first described by Kohler etal., Nature, 256: 495 (1975), or may be made by
recombinant DNA methods (U. S. Patent No. 4,816,567). In the hybridoma method, a mouse
or other appropriate host animal, such as a hamster, is immunized as hereinabove described to

elicit lymphocytes that produce or are capable of producing antibodies that will specifically



nore pol yner nol ecule (s), w thout any extraneous
matter in the coval ent nol ecul ar structure of the
weopaymse. [ 127] The methods and articl es of PCT/US2008/058486
manuf acture of the present invention use, or
i ncorporate, an antibody whixh binds to BLyS or one or
nore of its three receptors. Accordingly, nethods for
bmdge neg pdoitdig usadclor aniubodii@s Atdrhativelyd ggephobeds hewyee immunized in

[ 128] , The BLYyS or eceptor to be used for_ .
vitrgy LyHIPELFISF ng‘Fn orfused wich ot collrinso ﬁlétﬁbﬁiaﬁwlﬁé agent, such as
I r £ t i
polypftglens BRELD (o %gﬁptbﬁlg"%%;’ﬁeﬁgg"’gg% ShorRcRREL A Bfbodes Pinciples

and Bioties, pphE- BLYyQ@dgueriressaiB®he sequence of the BLyS
s are the bound es, of t

ol P o RuFreet S RauE byt wedd BRufpy I o sutable cultue

medfunR I Plefer@ly hBtam ohaefirotd abs@AERitRat (EEE) tfadtoReh or survival of
used as i mmunogens. Based on these known sequences and

the @It@.fnmdn pa@mtaheequmfs celimdopfexemplel if thetmwm‘ltmzzdnma cells lack the

enzyfm essxt';l}ltli]l%nnee% AR %hosﬁhorll{eogﬁ ttlre(l)nr geérge)sea dl es ﬁ?’f& éTe culture

medi@n ﬁ&f’[ﬁé ﬁfrlﬁlcﬁiﬂids hosicas, ‘Iwﬂl ﬁbbﬁﬁe (hlypd)iaﬁth!il%; apfipserir, dhd thymidine
| engt.h ypepti des or ﬁtide fragnents of 6 or

(HAa ragdian rvegflumtaneﬁsméﬁ@p the grovsd o SKePRE-drtigramsglns
I
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[139] After hybridoma cells are identified that produce antibodies of the desired
specificity, affinity, and/or activity, the clones may besubcloned by limiting dilution
procedures and grown by standard methods (Goding, Monoclonal Antibodies Principles and

Practice, pp. 59-103 (Academic Press, 1986)). Suitable culture media for this purpose
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cullt48] € The DNA also may be modified, for example, by substituting the coding
sequence for human heavy-and light-chain constant domains in place of the homologous
murine sequences (U. S. Patent No. 4,816,567, Morrison, et al., Proc. Natl Acad. Sci. USA,
81: 6851 (1984)), or by covalently joining to the immunoglobulin coding sequence all or part

of the coding sequence for a non-immunoglobulin polypeptide.
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antibodies (Carter etal., Proc. Natl. Acad. Sci. USA, 89: 4285 (1992); Presta et al., J.
Immunol., 15-1:2623 (1993) ).

[147] It is further important that antibodies be humanized with retention of high
affinity for the antigen and other favorable biological properties. To achieve this goal,

according to a preferred method, humanized antibodies are prepared by a process of analysis
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achi

functional antibody fragments on the surface of the phage particle. Because the filamentous
particle contains a single-stranded DNA copy of the phage genome, sclections based on the
functional properties of the antibody also result in selection of the gene encoding the antibody

exhibiting those properties. Thus, the phage mimics some of the properties of the B cell.
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the B cell. Bispecific antibodies may also be used to localize cytotoxic agents to the B cell.
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the priagiys) vickda o < St , PiQsEdies, arsp gisclp 2%8W@19é4§%% and in
Traﬁ%&&g%{ﬂa@\/lﬁbaﬁ 10 ¥p3s. 3659 trgyno. ., 7 ¢ 33 (1993); and
Patent’ Nos. 5,591, 669,5, 589, 369 and 5, 545, 807.
[ 15]]58] Alcerndatg toel cyffelphaqg)rmchpamgbod}e chigilo ggmams with the desired

bindfi greos it dAR o it | BomiueS aieSh ey JsRY to “Rnioglobutin

constdrRAYIBALS sdqledel . Phe FlsRIR preTeiad@liORihi 4 Mdhidicbuli)heavy chain
domai n gene repertoires from uni muni zed donors.

consient piliaiig COBPHHNG at leath P 0 theahmgeb&diﬂ \andl &3 ¥egtpands is preferred
to hie %hceI ARF ﬂel - f a%ngot}spangt)r Q%%lalitc%%{ag) hemmpe 1 cegs%{”y for light

pro gene arren eri op

chaiMib3nding, f ﬁese&lﬂ(ﬂn dt splkayed oashdficds @Iﬁl\s-amddﬁhgdﬂle immunoglobulin
fragnents on the surface of the pha articl
heavpe RS PRRATG: | é’r?élﬁ?(bﬁse ipuRynogiabulip Nkt Ghaing are inserted into separate

f
e8] e3R8 OIS, Ty provies o
greatffickibddy ial asljnstlﬂeg tihdt miuruas er@wirii@rs of the hbrog q:méym:pndxd iflagments in

embéhe ity I E?Ib n%@h P%%IS ?)E ; h&%e E rlggé)r%{%e ﬁlél-srglélesd in ‘Hle construction
prov‘fd’el tlhe Bﬂél%hmpﬁ@lg§ Igiss HJ)\%’VG? %sgﬁlegg ﬁﬁs@ftmcddqngase\qﬁéﬂc%ﬁ Yor two or

formats; for their review see, e . g., Johnson,
all tmvlmlﬁepadﬂj cighins webhg emvssmbmvect@mh@nthmpmsgmnmf at least two

St t |
polyBiHE st s el Bl giulty & ah Visleh 8 Biep 35 Biiyare of no particular
signfficadeay. Cl ackson et al., Nature, 352: 624-628 (1991)

i solated a diverse array of anti-oxazol one anti bodi es
fr 6% In a preferred embodiment of this approach, the bispecific antibodies are

composed of a hybrid immunoglobulin heavy chain with a first binding specificity in one
arm, and a hybrid immunoglobulin heavy chain-light chain pair (providing a second binding
specificity) in the other arm. It was found that this asymmetric structure facilitates the

separation of the desired bispecific compound from unwanted immunoglobulin chain



smal | random conbinatorial l[ibrary of V genes derived
fromthe spleens of inmmunized mce. Arepertoire of V
w@emeg19oedm uni mmuni zed human donors can be coPGT/DS2IDEO58486
and anti bodies to a diverse array of antigens
(including self-antigens) ca4B be isol ated essentially
follow ng the techni ques described by Marks etal, J
comMmhtloIBl, ak the?@:?eseﬂﬁ&leﬁ% ifhiRBdglobalin Gghf Ehdid uetoaly oEMBA of the
12: 725-734 9 See, al so, 'US Patent -
blsp%ﬂ’@%wl@g@ AAYAES é?g bichlsgvani afroarraian. DOt 488rosy disgosed in WO
94/OQ§9(9 §ioe rfﬁrtl?eq dl%éllk 3f gbﬁérgtl Blkﬁ&i@ijaﬁlb%ﬁ %%eé $6€eddmple, Suresh et
Patents 5, 56 Var i ous
al., Mettods quEszmMegbeb?d aél ¢1 HoedAtardinpdo pnattercapporachbfdescribed in

Us FAen’ 8 L BBPTRD B o Bt BN rcpb il oG enf RO Mroccules can be

englﬁ&tré(pot@' Afx{Mee, tR pefbentadOr dMLRr&fiRbrs, Wit ¢ Rbovered from
Bi ochem cal and Bi ophy5| cal Methods 24: 107-1 17

recofbogny cahehlBredhamreferred interlet epmprisa2gicagt alpe(rq@%tmf (OH3 domain

Of aI(lj a}"_lgli()ﬁ(gl C%l&ta}qgéogmflr ﬁan Ii]t rsne&age?ﬁ(l)eworble’a_agfe Sel’g(léliéif a1nm0 %(Hd 51de chalns

froniftici iBReficé bAHEEMSE atteiddhendlsall@trdrehraord tth larpet biddYehains (e. g.
phage libraries discussed above. Alternati veI Y.

tyrogiag, ot Sppiophyiehe@penatope cayifier of {dcpiead e sepilarséan tp, the large side

: ' I
oL 0 ET St e 0 BTl gy g s
amir{al 98ia) s@le chfiagovich soatler anst (verg. agprioaoh, thfcohmb). ) Phis provides a

ts can, be isolated direct]y fromreconbi na
mec{%@%m gy [ncgsasingrthe yegl ﬁ@? the beteresidst pye ether b%%m%t{ cgdrproducts

suchofs RMJdhAdy, fragnents will be apparent to the skilled
practitioner. In other enbodinents, the antibody of
chladd Bsspacisicrglibodiéraneluy cmssgnﬂmdtorc 'betErocon Sede M@tibodies. For
exa %é%g}l%s%ggygﬁ%otd%ﬁ1}1&@%9&@}08&1?@2% e ang%%g@q%tteongvi!d\{% the other to
biotinl S0&REntddiRdYe," for %Xa S{Qea bh ﬁ@ﬁ&séd Q@@argé’t iRt §8fem cells to

5,641,870 for exa | i near anti body fragnments
unwpipd b@llﬁdﬁb% patont |1\{0 of4 6B6.s P8R} fand. fqusﬂqtmsnt@ﬁeld iigfection (WO
{
91/06%%(56% %@(23% brﬁdaggl%e3§§%) Ii—f'etteragqn? 1c ?ntﬂ)%d es rn nay be made using

any tx@vepleat yro@s«ﬁmemgfrnah@dst ISbD@Ble%rdm-)hnbingChg%ﬂtsta\t\@ well known in the
di fferent ep|t08> of surface marker. O he
art, ang Arcafisslpesdi Bs ﬁa@atﬁrtrmo a4 676 8%0 pleng Withed veémbalhaf cross-linking
wdﬁ&% her bind a second B cell surface marker.
ernatively, an anti-B cell marker binding arm may
be [badib thdliqvids Hoagenaratnpispbciic adﬁbdchbsafrdm lagglerdyrfgagments have
nol e uIe 0 IFuko%y such as el | cep tog
also pgpndsirabedgn ﬂ@e UTy %ﬁé?mpf? bfpe CEpit oS e bg gigpared using
cherﬁﬂé&M@kag@ %Jé‘n@a% dray @lme@lgp@éb ECyigkk) §KPREI a gf&eg&k{ Ritekein intact

so as to focus cellular defense nechani sns
antlhdniees&rc prdteol Biisylgcil¢aved dmtechadicds (abaly? dlagociys. libed fragrnents are

ze cytoto ents Lo the B 15 hese, ... ..
recug i o€ p B BElE GRET cBmoRisiptkenE o gt Ao vicinal
dithidlsmandh pfeledtl ingembReulad dRtFdeClonditn. (e Bab' $APAEHTN, generated are
anti-interferon-, vinca alkaloid, ricin A chain,
thenrgoppertqdetoatheonitrobenzoate (TNB) derivatives. One of the Fab'-TNB derivatives is
then reconverted to the Fab'-thiol by reduction with mercaptoethylamine and is mixed with an
equimolar amount of the other Fab'-TNB derivative to form the bispecific antibody. The
bispecific antibodies produced can be used as agents for the selective immobilization of

enzymes.



or radi oactive isotope hapten). [156] Bispecific
anti bodi es can be prepared as full length antibodi es
w@eooantdoendy fragments (e. g. F (ab') 2 bi specP€T/0S2008/058486

anti bodi es). Methods for nmaking bispecific antibodies

are known in the art. Tradit4onal production of ful

| ength bispecific antibodies is based on the

co{amzr] eRstan padgrésathas fadilitagh alnudirect heavyryatfdiab~$Hdhigments from
hai n pairs, mhezﬁ the two halns have differ

E. C%lbéf&hl?h gt heechepgally soaplfd éq 05111 bigpeeiiicentigpdics. Splabggtal. 1. Exp.

Med( 1983))7- 2t§-?17d92ﬁ8&%ﬂ§@t for tl%ﬁra)q}%rﬂlﬁ§ ﬁgﬁltaﬁﬁ%@& bfgf)emﬁc antibody
I ’nmunog eav g t chai ns,

F (ablyB rrn@locncé@ Kaghddb tﬁlargm):ntpwaﬁdmeraa:lp s¢oe¢ted &brmE x¢ar gadofubjected to

. di fferent ntLb ecul es, of .whi h on has .
direqti hosp FUCO B G e RO dPRG LbS PSP PR b BRDeche antbody
thus FOMARIGH as il €Wikd thb'll@ Rvéexpressld the BOBIS Rytetbf Al Aofmal human T

chromat ogr aphy steps, is rather cunbersone, and the
cellsprap duait ay fregags thy Bticowtivisy af |awmapr vteidyicdymphecytes against human
Meaqu%BP%edt'n W3/ 08829, and in Traunecker et al, EMBO

J 07°"3655- 3659 (1991). [158] According to a

di {f63) eMariafip tevdbiucAfdr Bakivg Va’ilﬁl Bblating OIREEiSic WintiBodh€ragments
desired binding specificities (antibody-ant

diregtlyfPm Wgognbtr@gy celt suktyrs diive grlsorhemoddssBbgd. Irfg%cﬁﬁémam bispecific
antiATR HhvE § %é‘rfplco%aced-r@s?n HSiLAE %fs 'K%g{e%a) & A tJhIrﬁlﬂunol 148 (5):

I nmunogl o eavy chain co dtant ¢eonpri sing
15481556902 pdiht lafcirtchapiur pgptideSHibm drdFdstad rJag ipootsins Mere linked to

have the first heavy-chain constant

f dt
the ]#ai)@%%ﬁ)(ngq[%jew% S‘Efeé‘flﬁ PRigPadiss byjgeae ﬁ@%%’ss ary for |ight
DNis(ﬂ] b 'I‘Hg hii@bod! ﬁrh%ﬁﬁ)mmér@ wate JeBA&l 2R Rhed REIMTH @h monomers

encodi ng the 1 nunogl obul i n heavy chaln fusi ons
and ¢hed,rejokidizedite éatm theentihodyngtrotumdrs Thighethotakm alsarbe utilized for

in erted t.o ,separ te expression vectors, and are
the PR S PRE A Pher e host or oant son i &

pr pMgsyeTht 0fiaBbBAttedinBehidesdribel By 3t HStdr RYall PRodMatiaA cad. Sci.

proportions of the three polypeptide fragnents in

USPerﬂibMﬁMﬂéS \Mﬁéﬁ) e gueridedagn e&er@@tlweh@e@h@nesal for making bispecific
antl‘tgqgigyfpa%%en S, nl%el![!t? %gmgplseitwatﬂ Ee r tal;l)lg\ga%' 1:a§r (POrII?allil {JOHHGCtGd

to a lipex-¢chadi mlabﬁckltﬁllﬁﬁﬁi sVLpby t\nakear wlﬁlbh id tab 8Rorp € Mnﬁ@palﬁﬁg between
chai ns in one expression vector when the ex ressi on
the tyo daspaips eRihepMprdiin: deceriingys tha Véhasd Viladqrains of o fragment

are fro?c%Hlt& '[(?Fl'r Q\nﬁl tﬂ@ %ﬁ!n@ aeﬁlzen 'bf @gé?ldtvﬁ ({oﬂ{a'l rf?aélgthgf‘ eré}nent, thereby

particular sig e In a
fom&mg)tmb aimrgtend»ﬁndlﬂig ﬁte&p@ﬂ@lhﬁ’rsnategg fdmi Iﬁqﬂang bispecifiid aditadide sragments

re com ased hybrid i nmmuno Eln heav Hggl

TR D PP oglﬁlﬁafﬁg{s Pedintit |hf‘§ af e{da Gruber ctal.,J

hnnmﬁgtlgglgyyp@gbgpulln heavy chain-1ight chain pair

provi di ng a second binding specificity) in the other

ar 1166l t Antibodicurvdtht e tthans tws yatestics ars tcontetmptated. For example,
trisp]ceglﬁlc: Iantl‘t‘;iotd(;“‘ i€s can%e prepared. Tuttet al., J. Immunol. 147: 60(1991).

[167] Amino acid sequence modification (s) of protein or peptide antagonists and
antibodies described herein are contemplated. For example, it may be desirable to improve
the binding affinity and/or other biological properties of the BLYS binding antibody or
antagonist. Amino acid sequence variants of the antagonist are prepared by introducing

appropriate nucleotide changes into the antagonist nucleic acid, or by peptide synthesis. Such

modifications include, for example, deletions from,and/or insertions intoand/or substitutions



separation of the desired bispecific conpound from
unwant ed i nmunogl obul i n chai nconbi nati ons, as the
wee@saemod2 of an i mmunogl obulin |'ight chain i n PCI/YSHNE058486
hal f of the bispecif ¢ nolecule provides for a facile
way of separation. This apprd4sach is disclosed in WO
94/ 04690. For further details of generating bispecif
of, residusiviaddn €8 Sei@p atidrscgxanp ef thSunwgbniet Aal .combbiaionsf deletion,
[ E I 121: 21 1 . A [ h
inseEBpr 80 R RBLKI D fr BSPAE dhit NGS5 oo Bfovtdss hat the final
EEhJsAGEePEE RSB HARcterRic2Mtht RAdYo AOLRAMKRS afBMmBFalt t-
Consengiﬁ‘lgeser ee to ma% ?nc Ze Ctehe 1foer cent agoe o? hetggr g&?rre%ga °r oS
transMtionial grecesses onfe thed afitagoniste soetbian adhiangief | the uhunolres . orThesition of
) %rﬁfterred interface conprises at |east a part of the
glycRsRPSttH of an anti body constant domain. In this
ey {ysy, AONGMI nER& FoRlidenaNtNPnAT Eedhiferesiaabdor fe@idhs of the
the interface of the first anti body nolecule are '
antagpstadlead et mrafenrerbrlogitipas choai nuitqgenesis 18 yeadlsidnéalapine scanning
t ryptaphan) . . sat ory" caulLies..Of idgntjeal
ol PR v B R ARl RSV i s, PEF AP AGR g 989, Here
a refiflud Hiegrotp Of iage rofidtidieurs etantded®! g badhyird¥alregthed dayh as arg, asp,
. replacing large amno acid side chains wwth smal |l er
his, byeand(@u) and raplasadeey wReutrs eopagagycly hargepmiiodeld @nost preferably
|. .
olanfFE SR PELRAER S 1o AREERE RN b B defiho 208; B8k SHHE Those aming
acid[ld&BijonBidspeastfating inhétmdi essitivitl udehe solssitutionk eéhleroare refined by
. "heteroconjugate" antibodies, For exanple, one of the .
introgueing s o Ahehyaretsal o8 S thga'es %ﬁ%{bggué% fn e he sie for
intrd¥biHE An ahfifo ALDSqubRedNaPftifn isHHed @Rl ROHER 1 RAYLihe ftation per
exanpl e, been proposed to target i mmune systemcells
se ntal notvenpredetemhihed. (Hd8 cRamplet td\Nanalze6tie pegBORgncard af mntation at a

. treatpentof HV infection (WD.91/0036 92/ 20037 .
glVeEr?bte’E‘gFao%%@}lg 0%?‘51%8‘1:8%%55?%3 la?n“tof‘lg‘bg?degp%ﬁar@st ﬁ%&%@ or region
and HhelcRPreditd ARRYRIN RifanBLASSrddnBE FdrghMBEshedaetivilyl t abl e

cross-linking agents are well known in the art, and

ar 169 s Anysedadidy WGuEELeHIsCINONS 4inelpde 9B0INOANGIOy GdrbeKya-terminal
s By SRS HA K0S S s bA Oy IR YRR o o
residuc@oneRic Haveradt@enée eicdRdss rdfbgagsle nort maltlpld amaddinaeid residues.

For exanpl e, bispecific antibodies can be prepared . )
Exangglon g imeinat discrtiong atsdudepnetiaganist waih andli tgreisal modiongl residue
or 1L AT ARSEL LS BRSO RO ARG B Lins o i amonis
moldcake incRidkrthgfedidrs to TheeSleorf Cagmentssofirle aredionest off rant dreyme, or a

resence of the djthiol c exi.ng agent sodi um
polyg?@mwdt ngqaa@é@th %eé}u%}iheffgﬁjﬁ Oﬁ}hemna%gméhd prevent
| i £roTo A8 elepky i StWdriafeisl & MBinboRid JRtik@Bn Vhfi&YMERES variants
generated are then converted to thionitrobenzoate

have( ANBYst dier arvabi acgsresidne inothe tahteg ik malkiBild eepilacad iby elfférsnt residue.
The f,?ﬂgsg 8{) g%g{gﬁt;‘]{ngeﬁg s ggra%ﬁ,}gﬁitglaﬁﬁlél ggﬁ%&%n%g(lg rﬁ? %Hﬁ%ol(glnanvt\ggtol?lists include

the hypervariable regions, but FR alterations are also contemplated. Conservative

substitutions are shown in Table 1 under the heading of "preferred substitutions”. If such
substitutions result in a change in biological activity, then more substantial changes,
denominated"exemplary substitutions"in Table 1, or as further described below in reference

to amino acid classes, may be introduced and the products screened.



equi nol ar anmount of the other Fab'-TNB derivative to
formthe bispecific antibody. The bispecific
wa@pnishowies produced can be used as agents f orP@HES2008/058486
sel ective inmmobilization of enzynes.[162] Recent
progress has facilitated thedairect recovery of
Fab' - SH fragnents fromE. coli, which can be
ch¢tiig aSulstaniap |rmﬂ1f1<mt1foﬁ$ fim hhes pedodicd @opéiriedio€she antagonist are
Shal aby et al 175: .217-22 1992
accogggléﬁq l@’efq]’%tlﬁg éal&s@ltqtms Hrat glffqms{@lﬁlﬁgﬁﬁyl .I%Ik 1(r e%fge 2 on maintaining
(a) tﬁ’é ch@drg o t%@%gﬁdé:be{&g de % tHPLRG g%ﬁm s%@gtlﬂutloq for exgrnple asa

fragment eparat el y secreted fromE. an
shees ubhdu:tab dortfornghitioac (bé dhe blemgeat hydvopiobragtyi of thé modecute at the target

orm f.i,c nt The bi specific an
site. RuS) s il SRR S R, MRS oCur e oot dbung fnto groups
basci R &nBen SRERRLAMrERGH OO | MPhy RePIRBicT n6REhcEnc, dfct\Wah val, leu, ile;
as trigger the lytic act|V|ty of  hunman CytOtOXIC

(2) neytrplhlmiymghcag:ais rest, thi I@)nadéﬁﬂéa@p, glunth) besiegesns glnf hB3lys, arg; (5)
remdue t nh ence ¢ uenS oIr gﬁtatl I’l? alpod ain talrg bl S eCI fl c:he Non-
Nt i ragnenf dlreéy}ﬁg i n1reco ihAnt ¢ > P
conﬁbﬂah% @H@ﬁmeloﬂ w1l beghcd®sagihp e dhenftRl oL¥aPH tﬁese classes for another
bi specific anti bodi es have een produced using | eucine
Cas%lppers Kostel ny et al. . I'mmunol ., 148 (5):
1544515 ( -
Foﬁgﬂ]‘ di}zﬂ&%@%@e elrle;r@&ev\}el&uiﬁ{f&@ﬁaz dpﬁlg{nt(ﬁﬁﬁg t@qe Erolfpt'élp %Bréf&%latlon of
the eftagomstdilfd engnbe anbsthodd e gereyallyenéthf sisinonto [ihfrlve The oxidative
nti hody honodi neys were reduced at . the hinge region
stabiiy pbhe Wﬁ%ﬁ&%ﬂ REPVE P FaliosEPHFKEE: 6 BRIy heysteme bond (5
maydfat 'dg&gﬁb tH@Eﬁﬁ%&”lﬁI% Snprobd fis GBLIMAL( p%ﬁfbu?alrl?qxllﬁ% the antagonist is an
ut| Ized for the productlon of arti body honodi ners.
mﬁﬂﬁﬁ@ﬁﬁ@ﬁhatﬁahabamﬁvﬁwguhnﬁlogy descri bed by Fblllnger
90: 6444-64

‘.[)@ﬂ rB?‘gl% %Br&fegﬁgiéw 9%&%’5{%“%& Keand H:}V]obves substituting one
or n@i‘hﬁ@er@érfd%fécfefgidﬁ REHLA08Ya hiRENBMLSdy. IherctdIRI MR cSulting variant

nprise a heavy-chain variable domain (VH) connected
(s) Sﬁl@cfadlfpgﬁlrﬂl@h d¢velapamang itk h@mranmoympwbgglcaﬂ prapeetfes relative to the

parea aﬁt?bod%r Fr I?anﬂlctht thtegh é:lrgoe\lllv % rl n%oﬁ enl t h?o %et\e}r_atlng such

€ sane cord ng %H %n

subsﬂﬁﬁﬁhﬁlls @ha@t@e if rergnent maneaticar agthgt Q)Iﬁ@d: r di\ApI"atﬂ tBl[@eﬂy, several
npl ementary, VL and VH donmai ns of anot her fragne
hypetrh@raéﬂfy r%@I}nSH@S {Svo2aft’ g KR dNMgtedi tOegeneAﬁét%rposmble amino

subs“?l JiRhE gtyeafﬁ Sitc. erhgﬁgél)(ﬁpféﬂ %{séhv?sn%ﬁng&%ﬁ eﬁg g%gﬁg%c? brgée’ Hlonovalent

e use or Si n I mers
fashroﬁrfmm Eﬁilam&ﬂeus@shage pagichls a3 fudionsundhe gdrs2l] ﬁr&ﬁ&ct ofM13 packaged

(19 166 Amtlbo th.nore than two val encie
withf g @%H%J@ﬁlﬁr e RN2es lsgf@a%@m@t? i%&p ey ECupid b ghes biologica
acti\ﬁ'%n (be prlﬁﬁéﬂlgdaff hitl} els @brein HisddRYNG - orkidd 1o 1dent1fy candidate

6 199%). [167] Am ho acid sequence nodification (s)
hypeujffarqudﬁ eigronoyitep gt inddi fiaaticaag @ kingtesscamung mutagenesis can be performed
to identify hypervariable region residues contributing significantly to antigen binding.
Alternatively, or in additionally, it may be beneficial to analyze a crystal structure of the
antigen-antibody complex to identify contact points between the antibody and antigen. Such
contact residues and neighboring residues are candidates for substitution-according to the
techniques elaborated herein. Once such variants are generated, the panel of variants is

subjected to screening as described herein and antibodies with superior properties in one or

more relevant assays may be selected for further development.



ant i bodi es described herein are contenpl ated. For

exanple, it may be desirable to inprove the binding
w@edosnidy2 and/ or ot her bi ol ogi cal properties oOPCT/H82008/058486

BLYS bi ndi ng anti body or antagonist. Ami no acid

sequence variants of the ant4égoni st are prepared by

i ntroduci ng appropriate nucl eoti de changes into the

an{EgdniAsbthetialpd ©f aahidp aid byripepbdl diee sytaigbeist alterSubbl original

i fications include, for exanple, deletion .
glycpwgqﬂogn@pmm, Ak é]g? i BRgon- ogﬂdgg?ﬂ% BE t AR | %ﬂ%tﬁ’fg onc or more

bbERIretH §50i @ﬁésf}bﬁ‘n& ﬁeth ThidQorA& %&&%&ﬁ!@% Qfr hd}& ol lation sit
cat aﬁytSda{gonl slt ?nat on of deleti e| ﬁsert |go};1COSyalon SHCS
thatamm%ptmtntnmthe@mtagsnmade to arrive at the final

con uct, provided that the fipal ons es
© bl ks SIS YRS O Gepta> o PiHIRGIET -t R O iked. N-
hnkéti ReeriRy thRl A8Eh PGS o HiRNG eI HyanM m@[eﬁ% ﬁﬁﬁl%%ldéfchtaﬁleof an asparagine
ant agoni st, such as changi ng the n er or position of

resubﬂeyEb@gﬂp@pil@msegp@r@gs asEp};%]meAXu safng| and@sp@@glflgp(-threomne where X

is angne%engléllco)g: gdtaetxltc%% tp(%fglrngee 61;62' grr%cgos In} %glgs?&)%eﬁlgegfor enzyrnatlc a%tachrnent of

the ERIbGGARRS nididt t@ ahd Q@araghl@l’ﬁld@clﬁdﬁﬁnThd@ch@lﬁr%ﬁE@Sf Sither of these
as descri bed Cunni ngham and Wl |s Science, 244

tripeptigq - sra%lcquegy polgpeptide ¢reatpy e Nefenglo @y copylptigngeite. 0-linked

C

glycé@ﬁéggg’et%gez% ?0 ﬁ?gﬁ%l{/ﬂ;&q %? gng IOE )thea%gﬁrgg\(fila&gﬁ%ﬁ%@&saﬁl%éq galactose,

or Xydaser al aohyd’tegﬁnhinel gmd;hﬁrogtedommmty actigk (orothtconine, although 5-
preferably ﬁ e .or pol alanlgge) to affect the

hydroxyreplipg ‘i)rosn ro{‘ ¥SBHY 2%t h anti gen. Those
am[m agidid &W%%%ylgﬁé'ﬂ)ﬁ% @t heddORKE sWdeniently accomplished
sensi |V|ty to the substitutions then are refined by

by altetingthe cimgp haid tsb@rencr swhiikat itvemmitang ezt or merefad| rthe almoe-described

winsP i Sealerh) Ui ol b LuigonsS: JA G ey etso be made by

the 4IRS 6¥ fa8elitufidiebydhd bﬁnﬁ’ﬁre e BHRE LR REIHuSLoNBESkquence of
not be predeterm ned. For exanpl e, to anal yze the

the Cp’@maé ﬂn’@g@r@stdforé) Iinked el yresdation fgtee)en site, tala
? gelc %%{jdo oqycu‘rile%e Sf%dsfnl Snfind dall'lc ﬂuencgh %rlants of the
on or reglon an X resse agoni s

antag'@m,taﬂﬁé prepmed b9 aeanies dfaficthéd Kih@sﬁnrlﬁ thaat. IMeBe)/me{hbGQinclude but
Am no aci d sequence i nsertions include am no-and
are ROy lERaH o BelataRIfrony 8 oAy al sovgicHdn the saen gt ﬁawaélm isuring amino

acid’ ?&]Ilugxﬂ(% tVQI‘lEHlQ%RE ﬁe %ésﬂja?eﬁlo(ﬁo 'Bg ahlq%orﬁgclgotlﬂdén dp.ediafly (B Site-directed)

ntras ence i nsertions of
mutgdenelie POIR multdgepésis, and wassettd dlut@sned;we@f anboealiql espaoéd variant or a
termnal .i nse$t| ons include an antagonist with an N

non-varizht YeisiqReRt thoiiteEti due or the ant agoni st fused to

a Gyigpt eXingy B@'d)éﬁﬁaﬁb'ié femodin f‘%{e AMSKtdt 9P e Ml@éﬁtﬁﬁt \§1t9frespect to
t he ant agoni st nol ecul e include the fusion to the

cffe@ott Bmntiorus. f sotdrgo anbangonnsgenedepandash ze;lhmed@tedayotoxwlty (ADCC)

and BRI PG RGPRERT TGBES oF B atPledipcf dhismBndtificved by

introd6tidg DA Bk itd#t afiind/ @did 8MstitutidRs & ¥R Fe a8ien BRYE aAtibody antagonist.
| east one amino acid residue in the antagoni st

Alteppstizelylos agdiipaa be cypjeing fosisiue i) masshaigroduced in the Fe region, thereby

allowing interchain disulfide bond formation in this region.
[179] The homodimeric antibody thus generated may have improved internalization
capability and/or increased complement-mediated cell killing and antibody-dependent

cellular cytotoxicity (ADCC). See Caron et al, J. Exp Med. 176: 1191-1195 (1992) and



The sites of greatest interest for substitutional
mut agenesi s of anti body antagoni sts include the
whypenyeei abl e regi ons, but FR alterations areP@l/E82008/058486
contenpl at ed. Conservative substitutions are shown in
Tabl e 1 under the headi ng of48 preferred
substitutions". If such substitutions result in a
ShogsaBdelminubololl 48)i20a8-2822 (1M9RY., Hdrhe@timierc anthdalsdsamith ahhanced anti-

changes, denom nated"” exenplary substitutions"jn Table . i
tumeyr achivity My, plsp e IeRKET] BEBE el e b etk dimdegeribed in
WolAC LAl CEARIER BB DB | 760085 099! ARGNRIRAMICS antibody can be

screened. [171] Substantial nodifications
engib¢artdyhchl hap dopdrid icgmnehind ey dmdrelgolmivstenbareed complement lysis and

conpl.i she sel ecti.n stitytiqnps.t if
ADGY GBI IS Yo O o BRgiH Hetish e DRp 0L o)
st 189 UM Bitrcdhfte tROLYBRPHAIA i O aFkine N tdddntsh ol By Ghcorporate a
the substitution, for exanple, as a sheet or helica
salvagsnfegentat binding( gitapheniohtecntagonisy despprialhy ahtantibedyt fragment) as
oo IRLETLLS Aol TIRA9 el S el e Byt pue e
bindin} &i@poUpRr@SEedpe GMBNFS kélborC bk IEG eRgEdulets.g. (Gl 1gG2,
hydr ophobi c:. norl euci ne, net, ala, val, leu, ile; (2)
IeGherrt k414 Hefris pRinongiblectps ingrggsing fie: ing Bivoarum dralfadyic ‘of the 1gG
nuﬂ%%ﬂi (4) basic: asn, gin, his, lys, arg; (5) residues
at influence chain orientation: gly, pro; and (6)
Assasomatic: trp, tyr, phe. Nonconservative substitutions
wi Il entail exchanging a nmenber of one of these
cl aEsI¢S PEAPhc1B-BEN coilcaiBatidnd 47 dohhisadstyeh FRUSesEEE that count
not i nvolved in maintaining the proper conformation of
CD3-#dUht&Yoni st al so may be substituted, generally with
Ser{ g The B@ﬁpgpcwggﬁﬁbp%t LYK cﬁ{t??l'}] :gln{ﬁ%ho%grteg he samples can be

nmolecul e a preven errant Ccross

obtaedvier sled folloowsd ehtigy bo@dey. SYhariymdecad degputavioh hie marked on the
antfagoni st to inprove its stabjlity (particularl)

np Yy -
fo raltesiden serilshi wptteigram tondeBBayR gy R sHeiRgagvents inRI,
ﬂuol%?ce%‘é fils n&atlrlg%7§]3 ANPRIH SHI@PAY aRd KI8T 1WeGkdrY PRluorescently
of substitufional variant iI"'nvolves substituting one or
labeledrieothyp eontans afsl esed égidetermesi moestiod catoffapeemts for CD40 and CD3
.gnﬁibody. Cenerally, the resulting variant (s)
POSIEYect ed for further devel opment will have i nproved
bi ol ogi cal properties relative to the parent anti body
FAQ@%W#%%ﬁch they are generated. A convenient way for
generatin%.such substitutional variants is affinit

mad 1§34t HeH roilionycobls asewaihsg laag respsncasied/in Oy of £|AC§/ buffer, which
. kahl . 20| it ( . 7.1Sict . ar .
s pISPERY BN BRUSRONEN 18 Loy hins Ty LRI et anivody
All die sedging SintiBodidd) éndadihg dgbyypeaddnandtss atcholsaiged €road EHardMiegen, San
. di splayed in_a nonoval ent fashiog fromfil ament ous
Dle%é&e wnen BLasS gepressiqnolsaspessedhy é@H%ng mithkitygapsgcommat; along

withgﬁ %3003 p%@%ﬁg%ﬁﬁh%ﬁ%@ gbtﬂ@lryt a{n@ilbgdy. The

age- ayed varianhts are then screened for their
bi 0184 tACSacmulysisy iy eonductdsl ndingg Faf(fScant y1)d dsclhddwsh (Becton
Dicquils%%llglsﬁ?u%ocgrtgm%{rg %rystter%s,i gaenthoisg,yCAc)?gqli tﬂg 1iyemphocytes are defined in the
forward and side light scatterings, while all the B lymphocytes are defined with the
expression of B220 on the cell surface.
[185] B cell depletion and recovery are assessed by analyzing peripheral B cell

counts and analysis of hBLY S+ B cells by FACS in the spleen, lymph node and bone marrow



hypervari abl e region sites for nodification, alanine
scanni ng nut agenesi s can be perfornmed to identify
why@enym@el abl e regi on residues contributing  PCT/US2008/058486
significantly to antigen binding. Alternatively, or in
additionally, it may be benefdcial to analyze a
crystal structure of the antigen-antibody conplex to
on a ddiyt bdsys foonhairst podelt Atcbetijaem dfetharvaftbooly aawmekkly basis. Serum
nti gen, ch_cont act i dues and nei ghbori ng
leVeEég .t@u@secsﬁéfya%aafa@é@o b?reé%’%ftoﬁ‘ﬂt i on-according to
the techni ques el aborated herein. Once such variants
are generated, the panel of variants is subjected to
Pharsmcegriahforasildessr i bed herein and anti bodies with
superior properties in one or nore rel evant assays nay
be [B88] eThedpéaic formuheiondefahodBiey8 .ahd/é64 | APRIG! hetagdnigte such as

L LR e
.t r h t
storef?DI g?l ggx %uﬁ% aaﬁftlbgﬁ% eﬁdvﬂgg e QsirlP 3)‘? gﬁjﬁtz &ith optional

int ant agoni st, and ne or
pharnmceltglag]!y; esybableanrrsirs, escipleats carselbuiatersp(lResmgtorz m Phimeamaceutical

t G| lat tides
SeicfiFo 1801 Pian: RET 1 e S0 6 i RS hREEEed: fegmgtations or
aquetoﬁs tsdilﬁtl@ﬂst %%Béﬁzfﬂle @ﬁmteﬁe cRApLRARYSN RdtR1i SR %)ﬁohﬂ)xim recipients at

de chain of ‘an asparagi ne residue. The tripeptid
the @@@gﬁ@ roe §0@@p‘gﬁ‘r@g1fsm@1plo§zedsmd meludp duffers such as phosphate citrate, and
other 0 C%Irn{acgaﬁln(%r ant10x1c%n§ 1{1ﬁgdlng a3cor n%(tclaglﬁi 4 mgﬂn mnef Breservatlves (such

I ne quen

as oefaaymdlhfét@m@@ﬁmﬁmoﬁfunt Ralogide b abydiclichiumi @lorided Hehgilkonium
aspar agi ne side chain. Thus, t he presence of ei t her of

chlofifieskenzethpaipm etlondudhseels bupy! &rwmyqdeﬁwfwé %lkiélap%@b%ns such as
met@g%g?fsdp?gp%h%&lg?%e% 1%%&‘&1%18 801%#1@{% gfrﬁggl ahd ﬁlncresol) low

molé\luim ewligallast thsmabaue 1 0 gahchxet)qmypepndesy bm&&ni Guch as serurn albumin,
ydr oxyam no_agci d r Qr threo
gela%w,t%ﬁlgﬁmsg OHVHWS@J%WTPBFWH@ %S ﬂgﬁglraé YYIEpHEol € dmino acids
7 [ g | at Si
slF42 s St S LSRR LR beobarics
disaadhaedésngnd heheamadwhadiatks siegludmgeglsemsh, tnlaamosm 01: dettansschelating

ageﬂgsg %@L@@?%Iﬁﬂéaﬁf P‘%Elgq\;ﬁe&%ge})iﬂggél?gl%‘foi trg}afoesg o sethitol; salt-forming

courﬁéttl%ﬁﬁﬁddﬁrhs@@&luﬁi st Qofpied¥e. lh2ngflstctnl @tpxes Rdnd/or non-ionic
substitution E%N one or nore serine or threonine

surfmtsjwb ag & WIHeN sRIGUR OB CETM orepady«tiyylerd gluenl 4886).-st
I [.atjon |tes 177 Nuclelc aci d
?fesgg I Igg © gﬁ% atyonolzér%elﬁoma a% qtulélnlg[:1 Vart an actl c %%népound as

neco3SHragoninst padti @i lar 1@@1@&@&1 bying tteafddgbtef@ﬁblsrahb@dauk rvamplementary
in the art. These nethods include, but are not |

ed

activiies thalolapqtdveselinaiieaiatagh athes oinr campls, ftHeache éeseﬂable to further
t

provg(?ee% g}ﬁu&hc éfg‘gﬂ( I ré}gotﬁg?a ti%ca!égl_lts ﬁgtg Eg‘% g)a\llr?%l;uﬁgglu%%re%lve agent (e.

ation I gonuct eot |
g. o1sd Whicﬁlabﬂ&ttﬁ"ﬂhelﬂﬂﬁs&@ﬁﬁ&%&cmspmom mgéme@ itsat bamid T cells, ¢. g. one

. t is of an earlier prepared variant or
Whl% inds h%AnH %’% ?fsectlve amount ?such other agents 3epends on the amount of

antibody present in the formulation, the type of disease or disorder or treatment, and other

factors discussed above. These are generally used in the same dosages and with
administration routes as described herein or about from 1 to 99% of the heretofore employed

dosages.



non-vari ant version of the antagonist. [178] It may be
desirable to nodify the antagoni st of the invention
woRaoR/11®spect to effector function, e . g. so BSI/US2008/058486
enhance anti gen-dependent cell-mnmedi at edcyotoxicity
(ADCC) and/or conpl ement depsndent cytotoxicity (CDC)
of the antagonist. This may be achi eved by i ntroduci ng
on¢l88] Mhe ectvd im@raiddnts M silsot et erarxppedimmidrocapegie©prepared, for
of an anti body. ant agoni st ternaivly or . .
cxamplg t yOﬁa@qeyvaﬂeysfeé weu?sesqrﬁia% gt qﬂaﬁi BRIYPREIFSOEcgr example,
0 by | r ;N
Py e R "o SEEHE Y PRVPRILIRs Ml GRS, (b imethacylate)
microoarsulicserdspectimelyb adycotlbidsl dergeddivedy rmgterha\(ﬁari eqanmple dliposomes,
|nternaI|z tion capability and/or in rease

albu%‘ﬁmnélﬁﬂ)ﬁ{) e 4P e&r&lpo SHLE ") paHigles and nanocapsules) or in

macRRulRoshs: Q@&ﬁt@@lﬁﬁ%e@ Qkd dﬁkc%seqyﬁ Rfeﬁ%ﬁg%bﬁ'é/Plﬁa?\%@uncaﬁeShences 16th
Caron et alL . 176: 1191-71 195 (1992)
edltlahﬂ@m,p‘ésEd B1980). mrunol 148: 2918-2922 (1992).
| MRLGindY tellgaosd Brepita 1gns hancbed armareci) golta le ex les of
Vit YU EY - al 50 bel |pepar ed Ut ny HetlE unett ofigl P
sustﬁﬁ&ﬁfeiéals@ k@épar@ﬁoﬂie Slﬁ-‘dhhdke @eﬂnﬂp%é‘aﬁlee tnadtricdsaide eﬁohd hydrophobic
Research 53: 2560- 2565 &11993 Al ternatively
polygies M@m@aﬁhmﬂf@a@nﬁe@ i WRrises afas}ndka%\for%t)ﬁ Sévgp@fhgmcles c. g
ﬁlrnsaDgE )’cr&%ﬁ ﬁ%&y lgp@ggﬁs‘éal QTP {5‘39 %ﬁléi 1ﬁ91qde polyesters,

capa venson eta

hydpely dosi gandle, adlg 230y (baBahyl-ha@6dryMhe)j nar @ahye (tfimglalcohol))
goni st, one.nmy, i ncorporate

poly, C&g?svzalefsr L’%&Sﬁ?ﬁ %ta??eﬁd. fﬂlg‘se SPRYBETNPE L-BlutamE adfahaed.cthyl-L-
glute(rﬁa?t@e%'oﬁldl %ra@ﬁbl@néth?@gé’ Lvfrd f‘%@f&w @ecgrg(?a%fer i1fed 'a&d%%lcohc acid

Pat ent 5, 739 or ex used herein,
cop(ﬂﬁnmmath/ ag therlddRRODr DEPOd (mg ecémltmpmdsphéres sompom of lactic acid-

s RS Ey S E5 B o
| NETRASITRE f&lﬂﬁllétﬂ)n‘s’ ey Be BEIJUIY ﬂﬁ{flfvo adinfig stedtioh NBudk %@sterlle This is
nmol ecul e. Assays [181] Peripheral B-cell

readgp necommish¢dobisiilration direugh sierde Byirationassnbrendsod t hat
count CD3-/CD40+ cells. [182] The percent of CD3-CD40+
B cells of total |ynphocytes in sanples can be

Discald Bica@ttnby t he foll owing gating strategy. The
| ynphocyte popul ation is marked on the forward

Dlse§%f‘aitter/5| de scatter scattergramto define Region

%1 Using events inRl, fluorescence intensity dot
pl 619 afféc dmsphaspedressve dmas and thedBay Srandéer APRIL antagonists of the

1nveg%1(?ng {a%es ﬁu%@%ruég | ‘?r ??tl/gd%eg é{lﬁ) %d: gatrﬁ oru?llos %Dg o?ﬁ% C%gell regulated
autofifduhé Mide¥ses Hﬁ@ﬁd@@ﬁhﬂﬁsﬁ $rheurnat01d arthritis, juvenile rheumatoid arthritis,
osteoarthritis, psoriatic arthritis), psoriasis, dermatitis including atopic dermatitis; chronic
autoimmune urticaria, polymyositis/dermatomyositis, toxic epidermal necrolysis, systemic
scleroderma and sclerosis, responses associated with inflammatory bowel disease (IBD)
(Crohn's disease, ulcerative colitis), respiratory distress syndrome, adult respiratory distress
syndrome (ARDS), meningitis, allergic rhinitis, encephalitis, uveitis, colitis,
glomerulonephritis, allergic conditions, eczema, asthma, conditions involving infiltration of T
cells and chronic inflammatory responses, atherosclerosis, autoimmune myocarditis,

leukocyte adhesion deficiency, systemic lupus erythematosus (SLE), lupus (including

nephritis, non-renal, discoid, alopecia), juvenile onset diabetes, multiple sclerosis, allergic



[183] Half mIlIlion cells are washed and resuspended in
1001 of FACS buffer, which is phosphate buffered
wa2008ne90wd t h 1% BSA, contai ni ng5, ul of stai ni PQr/og2008/058486
control antibody. Al the staining antibodies,
i ncluding isotype controls, &ire obtai ned from
Phar M ngen, San Di ego, CA. Human BLYS expression is
encophslemyelitih yimsimic nichighnatd hﬁbtlmean&cth) ravate; arad dolgysd hipersensitivity
FI TC- conj ugat ed antl-hu nl condary ant

I
medjajesly|byE Aetldeal pad s Trlyme o et ?F§P]H§15’F,L§@§85F?S’én cgranulomatosis
( t
1nchE§1llé \K?Ségﬁér &gﬁ’ﬁf A(?ﬂat i kdg?angﬂ%égﬁ%s Qgér&éﬁgg gllﬁﬁlga&ﬁlé n&N@A) aplastic
anen'u@r WaptbarpwssivdenkinghtDisuend dlacigs) anbinlag imifung Hen®lytic ancmia

- hocytes are def.ined w e expr.essi on.of B220, 0

inclydaF BEpImEgrs BeROl5(is derme LG gt o aAier Byt §oI aplasia

(PREAS Rss&SSAd @aﬁc@mgy ¥1b1&18plﬁﬁ£ I&hﬁﬁ@imﬁuﬁ@ InkuespsAtaS RABytopenia,
anaIyS|s of hBLYS+ B cells FACS in the spleen,

leukpmmm dﬁ@@@sanﬂolbmgéewmcmvdwpeaie@au ¢S Hagimmpiery diserders, multiple

orgaB S]utéy sy§e¥ol511rﬁ Imé’ nﬁlef%%atvﬁnar%n denéa? ?ée fLs n\}plg{] m%fhw?e% (ilyeases anti-

glon@dtlilaP Odyen@in® mMBmbitafE Qllscabd) adntie ok padipid-antibtdgt sydsome, allergic
[ 186] Therapeutic formul ati ons of the BLyS and/ or

neurg{pR| Bechat aig%west Sastlgapn’s ssymdyasngOpednagtusht i Sysdiosae. Liyabprt-Eaton
C 0 r
MydshefET SARDEE, "REthabilte RIERGRL SJUEELL DERfGnEl SPAERY Johnson
syndiege.eelidf onga ittaysplartthrejeption (nablu[ﬂmgr pratremmlemfdrymgh panel reactive
accept abl e carrlers exci I ent% or s | zer

antiQQREA eIt (s SEPPH AR MR B AT P o lwa%edeYHED pemphigoid
bullé&o lrl?umﬁh k8- (all ]119&9&1}1% \}ulfgatrﬁefctlga"cgﬁs‘?f aﬁtb‘ﬁ’iﬁﬁhﬁé f@glendocrmopathles

|ons or aquedus 3ol uti ons. "Accept abl
Reltcrésr diseass,, stef-oigni smdsomaor gigntabill aterts, amenuno momcpl@( nephritis, IgA

neptzighhc (R4 by B SSERERS aDton GO harisiiaiserf Bp@oPaR diopathic
throﬁbB%fto&hgﬁBhﬁ)u@& de), ﬂﬁbﬁl@éﬂt‘l&j AbBodyiscHR PerpaSEPT), Gutoimmune

aci d and net hi oni ne; preservatives (such as
thromb@@d@@yllad arethyube dzswseaqﬁ’rbqum emd evargéncluding autoimune orchitis
hon| n1ch|or| nzal n1ch| ri.de, . . .
and 8 rﬁn? s Rrimary %yfou? 18Me ) u‘%@ neo R 8%@1%/6] diseases including

autoﬁhl(imﬁkﬁ Ittiyraildieisl cm@hfbb&l@ﬁo@lu@ |'(Ha§hlﬂietd']sy Thﬂbl(ﬁtﬁgpydbacute thyroiditis,
araben; catechol; resorcinol; cyclohexano
1dlolsiﬂpié foRAGYroidiser. Addisegs leseaﬁ%v\ﬁ%P & difease, \H@F@H‘fnﬂ@? gwdyglandular

syncfr&ﬁ@s @%ﬂéf%ﬁu %ﬁ%ls 'efgdéq%ﬁ}lolﬁa?lh% %ﬁﬂ%ﬁs@,g}“)g{)%t clﬁ%lgsb?es AiFtiferred to as

as se at i
insuhty-depgidet diatpodsymnetitus S{IIQIDM)Smd IShechayls py ndrohiedauteimmune hepatitis,

0.aci ds such as. y ine, . gl utani.ne, asparagi ne,
Lymphah dtristitial, gReHmpRAIMY r(ﬁil{}%i h%mﬁwgﬂ%s%{%%?{ y 3@@1 transplant) vs
NSIf (ﬁﬁ%ﬁ‘-@aﬂ‘t@%§nd@ﬂg EE{%@ Vgl W&Q{tﬁt(ﬁﬁldd‘&é gl algla Rheumatica
gl ucose, mannose, extrins; chelating agents such

and e@laED'OQ 1 ﬁ@ay@ush Arteaisy uMedB]m Vrasali V@icuhtw e(h@;hmigmgKawasakl S
Dl P b TSR LAy PR e e
nepHOputhPNiRapidly Progresswe Glomerulonephritis, Primary biliary cirrhosis, Celiac
sprue (gluten enteropathy), Cryoglobulinemia, ALS, coronary artery disease.

[192] The desired level of B-cell depletion will depend on the disease. Preferably,
the B cell depletion is sufficient to prevent progression of disease for at least 2 months, more
preferably 3 months, even more preferably 4 months, more preferably 5 months, even more

preferably 6 or more months. In even more preferred embodiments, the B cell depletion is



surfactants such as TWEEN, PLURONI CSTM or pol yet hyl ene
glycol (PEG. [187] The fornul ation herein nay al so
w@omBaiv4nor e t han one active conpound as neceBGHDI$200$/058486
the particular indication being treated, preferably
those with conplenentary actjxities that do not
adversely affect each other. For exanple, it may be
suffidiest tcablratothk uindar reptiovordey at kysta mwhihs.agert preferably 9 months,

chenot her apeuti ¢ agent oki ne or inmmu ressive
morS, GEHIAPG, OB YbHte NS QHETREPE. &y oFrio GRG DIGRENTLS years, even more

a I
pref@rﬁﬁlly\%;&g%bﬂg }%grss %F%fi%?mg%g%@f%ﬁlgg?lﬁ%zt :a[ll}réégnclteﬁ cc)ieﬁletlotgls sufficient
to cwt lier disgentls pdﬁgeablsmbcrdlmhmsaim Breellofepletipn o the qutoememne patient

i o Fsh ARt s b N et e e B S 3o vl FaeBoR and even

100%@&%@5@{&%&%@%@ ﬁeattﬂl%ntsa”e dosages and with
adm ni stration routes as descri bed herein or about

f r 631 For gosnsht ohan mepierrofins @sml ibyran bgodraigeldc o g@flulate the
extent oef B ﬁ H?Hllct{]&lrc?e%ler%l orc?lsea(s)e arfd/or tﬁﬂe sg\perlg op t condition in the

ocaps ar € COa erva

1nd1¢zlﬂ@ah I’pdﬂﬂéﬁ‘@ e ad}ﬁstin@t tfhéfdiﬁag’ﬂ of @ﬂey Hﬁﬂhhﬁ@hppﬂ@ssvﬁ@ Eirug or the BLyS
exa ydr oxymet hyl cel | ul ose or_ gel ati n-

and/ay AP, n‘géla@g@g@glstaﬁ"@ufj ~ell ﬁ@l@w frst biE cdpes nay have to be complete. Or,
totalgTéCJeﬁC({%§§HB§ $na r%ﬁé ﬁgﬂeh"lﬁ'l}{ tial a?tﬁlehpb&aﬂl gxlrbg&w]ﬁnt treatments, the

ITvery syste xanp |posones
dosage anos pb adﬁlsted o c:archew Ioabopmla]n depdetipar in ©heenddiment, the B cell
Such techni ques

nanoca i ,jac |SI ns.
deplghiqn igja Efﬁe 3232’4». {e TTRRELAS OgIpatsd; te theghaseline level
befokBtBur@dhd hp&herf%%%odnﬁen@ia célll%@&%um{&%%%, 30%, 40%, 50%, 60%, 70%

Sust ai ned-rel ease preparations nmay be prépar éd.
or gigafet.abl e exanpl es of sustai ned-rel ease preparations

i - bl t .sol i d hobi )
ool VAL 2TEHpRT s Coif oS RrBicicifig nCHEeRROBE of s discase,
moré Prefdigbll; & Hl‘l@vﬁaté saht isghBRms®f-thDparfib 1 8Bdis@Ee under treatment,
m cr ocapsul es. Exanpl es of sustained- rel ease matrices

eVeﬁm@Keuﬁ@ewﬂ}y@m‘@le disgaticogel s (f or exarrpl e, poly

(VI[{%%? ? elr%/p)eu F@ cggl?ll’ﬁisggée r%m Egsuég]iessm% dnhg a]nfiSBLyS and/or

APlQEQa)ntag@)ﬁfSO b&ﬂﬁpdﬁﬁtuﬁfs df-gb liﬁ‘aﬁitlﬁn a&en tbe used in cornblnatlon therapy with
and. et hyl - Lgl ut anat e, non-degr adabl e etm%!ene vin
addifieral gregs %E eadRBIRIBEERE 4ie- igripdinei RMAR S and ther biologics.

The (ﬁ)?%%gcggtg%ﬁﬁ&ﬁ%%ﬂ&@ Ear-HER R@HUP%BQ%E 1P con unctlon with other forms of

em crospheres conpose
convaatiokgl ythefaipy foci autompolinyareliscased dithiap ramlnseﬂmtla«:lgt witk) pre-or post-

and -)-3-hydroxybutyric acid. [190] The
Cm“@BPW%ﬁQ%?%ﬁ% to be used for in vivo adm nistration

m" $ioepe ASISaneh! 8 alla—\l;lht%d lof suceadrlll, RGEATHal 19 BaHrdBYlated autoimmune
filtration through sterile filtration menbranes.

diseics bp sl Piceat metitodbo§ drsiewention if there is a measurable-improvement in the
symptoms or other applicable criteria after administration of the compositions of the
invention compared to before treatment. The effect of treatment may be apparent within 3-10
weeks after administration of the compositions of the invention. The applicable criteria for
cach disecase will be well known to the physician of skill in the appropriate art. For example,
the physician can monitor the treated patient for clinical, or serologic evidence of discase

such as serologic markers of disease, complete blood count including B cell count, and serum

immunoglobulin levels. Serum levels of IgG and IgM are reduced in BLyS and/or APRIL



[ 191] The i mmunosuppressive drugs and the BLyS and/or
APRI L ant agoni sts of the invention are useful to treat
w@2@8l1190e2gul at ed aut oi mrune di sorders. B-cel | PCT/US2008/058486
regul at ed autoi mune di seases include arthritis
(rheumatoid arthritis, juverdd e rheumatoid arthritis,
osteoarthritis, psoriatic arthritis), psoriasis,
antag@tistptsuth sasi mativehthgeated pincede Hmhirt ipatiertf rrogpoading to actacicept
oj.mune urticaria, polyny05|t|s/de&patony05|t|s

aut
treatmept @%ﬁf‘d%wmr et Pspem lebundhied! K¥elsy oder ma and
SC' 7(]73’1“131 g;ﬁﬁfﬂ@&?fsf?@sa%g kl"ﬂgegfﬁwatt;}h SN QB Yreatment of an

bomel dlsea di sease, ulcera tive
autoguminé o) autloampun@lreia‘tyd diugaseewsll by ﬂmipwnﬁp thelphysician of skill in the

respirator dst ndr.onme,. ((ARDS)., ingjti.s, . )
SDPIPRF s RS  BnBIPHR Bf S (U Liqhelor dgfuelipd in the signs and
sympBloRi¥RIT W opesifc idhslefisc, ®he R BGnE %%F/tww,ex% RY®,

asthma, conditions invaolving infiltration of T cells

an zﬂlﬁt&hr Shicematafd atiﬁlrratSO(rRA)r ésqibwge@lmmdwélﬁ@rsielt ef oslknpwn ctiology.

Mos? 0 g%?ﬁesu e?caaéhr?lhlc co rse {] ee%'er? Wi 191 fhiar%a}? nr%Xy result in
us ery OSUS upus (Inc

pro gﬁ*@@ﬂ% IjbinG dedi@idti6E Ndforndiys Qiﬂdaﬁl,ht}a laﬁkD %Gélﬁi)l;eniawe Richt@. The goals of
onset di abetes, mul ti | e sclerosis,
RA mera@wgrec@rm@mapbwéqo {qi dameggriscycakinsn b Bingtiam aidhdeseeasepain.
t eV
Inl‘cﬂ{\fI thgra es aa{(n Jlfgl?ﬂf E\%C ;ﬁ?@gﬁ&?ﬁ@grdg Lﬂn%ér éﬁ?&é %% ﬁfi: @Mowmg drugs:
nonﬁabﬁial aiﬂSIni‘l,anmmyldmt@t(b@IAqu)J gluedcorgcoiéd gen @cﬁthan ectlon) and low-

J e #fsggﬁ‘gf%l a%ldglg%r an§I o%t%osgl g%é}atsqc\lj@egﬁéw& art I‘ltlS"&I‘thI‘ltlS &

Rhllﬁlnﬁ d4gl @gkha: he D! Atk b2 RE Mo ith newl

oBRAT4 S A0S R LM 0P s i el

diagpescdi RAows starendi wjthpdis@se-ewddelnlg apirhfsmaatl(cPcﬂ?@g\) (DMARD) therapy
tor .VII.l.defi.ciency, henmophilia A, autoimmune

. F
“mhﬁgnggﬁgﬁﬁgugﬁg%%ytopen|a | eukopeni a, di seases
I nypoyi moviARESO Gy ol yARBEE ShSRACHR: | idk @GR &uine, sulfasalazine,

di sorders, multiple organ injury syndrone, nyasthenla
rnetlt‘;q’ﬂwats,b leﬂmqrglénr@mermuyn%m luyee] and qulfiugwgeessmethrotrexate),
azatﬁi é rrﬂcd1 rm? %b goréﬁg,ﬁorrl@rwntﬁd eségasl%)’nebnrm},dme cyclosporine,
StapB?l@b@dcaﬂpIﬁ&ﬁSA m{ﬁambh@gmmo& syndr one, Goodpast ur e’ s

Syndr one, Lanbert Eaton Naasthenlc Syndr.onme, Reyna

sy 0 nBecazse r thenbedss yiiadusse  tugiasy BEREOSIY ORFEH nalpha(TNFa) during

r 0 t I r [ I
A DU IBI0R0b L, LA LAARGPLE e SREGL B0 HKOREL) s an
inj edt@ﬁe de{goa;ppirovad 1t1|ths USSfor ehadpy of adtiveReA sBtandrogit binds toTNFa and

servgsiiéﬁrg%li%ﬁ n\pai %E@%%&%@&ﬁlg o%@%%%néﬂ%a from promoting

mﬂaﬂﬁhé‘c%da%ﬁro'tﬁb%?% lofif of ARdunBlioid afthsg@se, stiff-man
syndrone, giant cell arteritis, inmune conplex

neh2{Hi t E@‘netqut nepar offatfoyion| thqzml yﬁmelonopmthnesomsting of the

extrarfgmslﬂrt: gg d%_;,sl(ﬂgg %8 ath Itl&ei 6“ o%ﬁ%% bﬁ o(tgzﬁotg}%%% }{ecr Sis %actor receptor

(TNBR} Me@(tETlPe)Fc FoHion BT REMAAIE @TbOCYt Openi a, aut oi mune
di sease of the testis and ovary including autoi nune

or EH2 i dnfhinianabope underghe rdaveanye RENECANHG g pmunc-suppressing
drug B}e%&%n% %%gtoﬁA Ifd déy%ﬁﬁ‘? e(ﬁseag ll%?l {8ab is a chimeric monoclonal

antibody that binds to TNF and reduces inflammation in the body by targeting and binding to

TNFa which produces inflammation.



aut oi mune thyroiditis, chronic thyroiditis
(Hashinoto's Thyroiditis), subacute thyroiditis,
WO ciodpstolt ¢ hypot hyr oi di sm Addi son' s di sease, PCG/HY®0$058486
di sease, autoi nmune pol ygl andul ar syndrones (or
pol ygl andul ar endocri nopat hys4dyndrones), Type |
di abetes also referred to as insulin-dependent
di §d0s e&dﬁhﬁﬂuﬁfabﬁﬂﬂMﬂWTMndA@m&eﬂalbo&tcﬁw)jr pre®jously known as
autmmmne heptltls hoid interstitial
D2Ednisuipinen gopegiyal ag 1%9%%‘1 l?lflii%toér@iFataé%ddﬁ@PI%rﬁB?fi for reducing the
51gn§ FRLET %rln@&)ls Viad Nﬁll?ltgg e, ﬂ%gﬁ@ ibf éyﬁgfcﬂﬁfﬁ daltﬁéfg@em adults with
Vesse sculttis (in 3 g Po ymyal gi a Rheumati ca
rnodamdelﬁ tantev@elyl adtiak By\asz\thos)law hed iingudicicivedispomsyeesede or more
) di}é | tis i}?cl vvasakl s Di sease and
ra Steéﬁl? %nkyl osi ng spondylitis,

Be '[Zlﬁll] TrddtBeRT rﬁé%t&@%ﬂﬁ@i@%)@dmdﬂ@@h% Ymmunosuppressive drugs
Progressive d onerul onephritis, Primary brliary

and & Blyfowider A@IL@ta@pn@ch@r@ﬁr@n@ ay @@mqun with therapy with one
0 buI | nem cor | seas
kB PR Ry B PaLK, Bot Gty PRERRuss ok example

meaﬁlhémém@ EaRogiRseiharaahoht nidyenBugelte mieeebf SMolich and tender joints
sufficient to reventp]?r ogressi on of disease for at

and fhedength Oﬁmﬁ)ﬂmg stigness pharasapax baergnek for bpanmyel the joint in the
hand%ra‘flﬁ%& oﬁ@&]g{) %sm ?ay@r ?eclrsi‘glilﬁlfg grsf@ﬁ]kﬂocwn GY i Sharp score.

nore pre er &b r e “non
Anofircefsesrire sﬁnémds mamds on tthe ABnerédah @elfgetdfoRheumatology criteria for
issufficient to jncrease the tine in rem ssion by at

assepTICS PR I HETaPEdr ¢ preferably 9 nonths, nore

pr ﬁ(@] a@n¥ ko d/ @teervaluggﬁfftrpa[tﬁlfeﬁtr @ﬁ!: 2n R s HasdMY A merican
preferably 3 years, even nore prefergb ly 5 or nore

Collym@hdumaa)lms@(ﬁﬂ)eﬁecmze avheetbmdisoeastthe pehree@gmdf limprovement in

etion is suff|C| e d| ease.
cendiefiGiveRin adin S e bt B A B sy For cxample,
ranh P08 H d thh%ﬁﬁ&@lkrﬁm 7B %%eli
AC an%mrmr e&g&rt' gfﬁ%ﬂroggflg/ t§%00}3 rgtgg}qt 98% & 95 /qt é9é$t9% aﬁ%g’é\ﬁ;egr? e

befozlm%tmﬁntb Retresdment wish pl@v@qo Ptias ey r)ég\tam@ﬁng tl[@l@”ﬁgcacmf

antl‘tgd)r e%}e ent ﬂtcluac{é 3@?&2}? | nﬁgg%c%{aéﬁﬁsgl%ar% 1 sc%re E)lFeeq to score

struc;i@iaediuinz@ sQEh ihiondics@aseandrjdin®kpach @asevaigi Paticats dah also be
condiition in the individual patient, by adjusting

evalwﬁ%aﬁ th PreptiofRf; ﬁb%ﬁi’%@t%d@%b%}%ﬂ@ HE%@‘} ASsassment
Que.g[ut @IEBQ:I' ﬁ,ﬁl Oes ggr%-§|%uféeat$1rﬁ%érloﬁ§ allﬁﬁ%&naffe?ﬂeatment

The A€IR 201 enieea mm*y inelydd20% emproerdmlemt intboth ahddr (eah furjdinb odunt and

I n subsequ eatnents, the dosage e adj ust ed
swollgh 1RER FaYE P m%%mnr%%%mtq £ 5 arlditian) dtramsry
1. patti%ﬁt s%a@ﬂ?hiseééﬁ{éh%y PRud13ndtbg kEAS V@@% i . e, 80%or

| ess of B-cells renain as corrpared to the baseline

2. pdteuty glbldl @ssestmarhphdintase herivotyHdABnbodi nent s, B-cel |

depl. eti 5% 40% 509% 70% eat e
3. o B el Ry tont RECia g he R A S Pty P disabiliy
meamednaj;them&%@ss@égaﬂle@ﬁ%ﬁd@ﬁoﬁm@% nore preferably to
alleviate the sngns and synptons of the particular

5. aqyispimseraapiget, CRBar FSRt
[206] The ACR 50 and 70 are defined analogously. Preferably, the patient is

administered an amount of a BLYS binding antibody of the invention effective to achieve at
least a score of ACR 20, preferably at least ACR 30, more preferably at least ACR50, even
more preferably at least ACR70, most preferably at least ACR 75 and higher.



even nore preferably to cure the di sease. [195] For
t herapeutic applications, the inmunosuppressive drug
W@rwsBLY® and/ or APRI L ant agoni st composi ti onsPOF/US1968/058486

i nvention can be used in conbination therapy with

addi ti onal drugs such as antj5sinflammatory drugs,

i ncl udi ng DMARDS and ot her biol ogi es. The preceding

t r €207re Poriveic hodhsitis dias heigadrhdidsdtiaceddiograpbiy featirésoior psoriatic

wi.th ot her, fornms of conventional therapy for
arthily, dIRhEIREOR ARG IR, SPAGS HETO Wik sULhR W@f%@%& the Shae sgpre as well.
The FPﬁﬁIaﬁf%@&' H P Bﬁ{dlﬂélﬁ{tﬁ)eﬁres [1ARBk e n PRt @eﬂltbé dsed to prevent the joint

l eviated or successfully treated of a T

damag’gul vatlbah raduavi dmsﬂemgh&wds%gmptwnd dfehfpdlsetdnlt met hods

T RE SHARhE spessiahahe iy o e Y (TAU4TY LD or SLE by

adm AR IS tRE pARnOSuFRg TRIMPOBE! 4 MREapehtidal® cFoMBRtdN® Nt of a BLyS
conpared to before treatmant The effect of treatnent

and/pmp PBEL aptage@ﬁtt quocfn’nlmﬂt@n mﬂv\ema ksmghesppiedity filsigrefithe mvention.
0s ons of i.nventi The [ bl

SLEgAIt secror%s glréPfl eea% h erlca %uan 1|ta¥{108 ofo HIISFaSﬁnOV\/nR%’ ‘i’ﬁ% SiEDAI is a

weighfads ingleRrbfaf4 slkditdl dnfd Ifab@raﬁ)@ja PRRiMedre kabtvn toOdorrelate Wlth discase

exanpl e, the physician can nonitor the treatedggatle .
activiiyy it 1y @amerleﬁl @agR B gf-d 02y Sere Rrzan fGarwe s elospncRays, "Novel

0 U
ther i RLRL 3BT AP LRI TicOhntt SOR A SATPFLEOAOOHRRRLRE Rhcumatology
2001, &4 eb K5-5BerAmibbeiee kesdamibld-gitandad DNjVhrbe licediuo edudernrenal flares and
BLYyS. and/ or ,%PRI Lant agon%ﬁlf{ such s ataci cept
othef FlagifExfeiANE & IppHva ety BRACEETIRG B dﬁgtrqagn%mtca% ibg epgnitored for
timel [de %ﬂ'ﬁ? Niark) Iﬁﬂ@hs'?s BB af SAYLh RN, r‘regﬁfdﬁﬂbfeg fAcAlde in serum
IgM levels.” [197] The paranmeters for assessing
creaalfnhﬁ,cmmc pnot@nu ocbbwdah the sancrezhtteroatnwﬂy auiohddruere mtients can be

rnon% %eoga ziuﬁnuglﬁgr? ﬁlit‘ﬁg)}g{‘b (f giﬁtnggl%ség)stgggble-stranded DNA.

Trea@ﬁ&ﬁé %ﬂ WLE! feludB i Hede &]‘m@d‘sltérl)ldWahh/ok Q@Klofaﬁ’dsphamlde (HDCCO).
reduction in the signs and synptons of thé specifi

For gysfemire lupphectyibicmeioisuy Ratientsycanape @O@f@%ﬁ@rs levelso gf antinuclear

antilio esn%Ei?m?b %{165'1 dgk}ﬁst(sﬁéﬁiedﬁ%ﬁﬂ autoi mmune di sor der of

fnown e ients suffer a chronic

COI[II(B? of pedﬁ&ﬂaszﬁ;péd'taif thfﬁjdl%ﬁbﬂmﬁ\fentlblefs&ﬁy treﬁ‘ltﬁ}énf 8B liptis nephritis
praogressive joint destruction, defor

Wlthoﬁ CHpINGttop QfiInBpepUNPF ST E @F‘@Scﬁé‘étaI”BLylﬁﬁ énca%raABRHf ajpgagonist, such

asatta.tﬁ‘éé py are to prevent or control joint damage,
prevent-1oss of function and decreasepain. Initial
t h¢21dpy Spdbndoanthuadathicd awolav gsoupdiot Ndisirdat i @mﬂ&f jans, including

nmore of ,.the foll.ow dru .er oi
anko RS sped it BYOALT GGRTHINGAT LSIPho )| disdtior et (yfagss can be

detehﬁﬂn@& bl th%ttéﬂb)tlentad'ﬁq ﬂh?%ﬁﬁ %l&fa?%és%ﬁl@ﬁt measuring tools.
See" @ui del 1 nes for the managenent of rheumatoid

ar {21 t iAs fTustheh pirirsmenRdesenet ﬂlsmatﬁbf( Et)eate@.zlsmgélt@e methods of the
PreslaRNHLY A BrETs Al argRaiPte B PRDuR by i) B proriass
treat@d¥ht ﬂﬂ%ﬂﬂﬁé&lydﬁl%laﬁm@seﬁﬁek@@yty. Patients with a more mild form of
psoriasis typically utilize topical treatments, such as topical steroids, anthralin, calcipotriene,
clobetasol, and tazarotene, to manage the disease while patients with moderate and severe
psoriasis are more likely to employ systemic (methotrexate, retinoids, cyclosporine, PLTVA
and UVB) therapies. Tars are also used. These therapies have a combination of safety

concerns, time consuming regimens, or inconvenient processes of treatment. Furthermore,



within 3 nonths of diagnosis. [199] DVARDs conmonly
used in RA are hydroxycl oroqui ne, sulfasal azi ne,
woreioRo19éexat e, | ef |l unom de, etanercept, infli xPEEIS2008/058486
(plus oral and subcutaneous nethrotrexate),
azathi oprine, D-penicillamng Cold (oral), Gold
(intramuscul ar), m nocycline, cycl osporine,
somStraghiyd egp@eak @uopredm hd dedicoed spaqet inoithe p2R] setting. Systemic
Because t he body produces_t unpr necr05|s fact .. i
medopipny SRR dehsT CHGURADT BRI niic Biding: RYNSHERSIRR duypsgipidemia, bone
t a
manltowge@ Yeks)]ggn lgﬁg dggﬁogggeﬁlﬁé %%&é&a%@ﬂﬁ%’éhﬁl 1&1}%6@%150 the use of
photathcrapg cRAIncEtaan drecegticryic nd skinaanifeas. am dddigpw ésthe anconvenience and

disc R BT L RSP R b RS B RGP i BT i treatments
requalé RREIHBp@ifents RAUKBIOEF He@by BAd MohitoliddHetiElcaRBoGROHUd ® their side

Fc-Tusion protein" fusion protein consisting of
effthhe extracellular | i gand bi ndi ng portion of the human

. IL%EIQ&I( a%rﬁerﬁn?ﬁcach osso% sgcl;stnassess &5 B tn(l)ornftgf}%; R?langes in clinical

uman

mgné ﬁlfld Byﬁhﬁfﬁbl,s of Qﬂlﬁddl@élﬁe ﬁndang Pﬁ?@mﬁl@ﬂe}l(ﬁﬁm@é’d@ﬁmﬁﬁ@@%) changes
I mrune- suppressi ng drug ﬁﬁescrlbed to treat RA an
and BrosianisgAigh gechSeve hlnclesel( BDissotgs.dtorRY Symemtﬁé‘wment (PSA),

o 50150 0 PO S L PIRA, ono

treatprent uo eh:e Mifuabendbdg ecul§ 20R] toAahaldateutine bickkdW dRATdMing experienced at
bot t Laboratorles) previously known as D2E7, is a
specHif¥ie RBWEe| onal anti body that binds toTNFa and is

appr1ay e@afiQlls JiRH HEhRhatoRedisdagid $hat Bl e SYIRERNR BGtion are also within
inhibiting the progression of structural danmage in

the seapf 05 thii RTRSCHb HeAtmen| yethesd s dvrang| the diseasee smfwlly poafeanplated are

autofdfshnk rl‘l%hfnﬁé Qﬁ(ﬁ:ﬁftmﬁl%ﬁ’@ﬂ@ﬁn&ﬁk OR& omUHe rh@patn[@?HVBI'Vanﬁhamma‘uon of
di sease nodi f %DNARDS [ 204] Treatnent of rheumatoid

the liypt diejte pedf- %gacla'epm APSIETT A" IR CRUPPr 888laU. ellryackatiy resulting

inflaRnfBh¥mo BRI Hfoid R Iﬂhe'—bﬁl@é@eg Qﬁ\is@ fof SARNRARME Elﬁ&&dﬁfﬂa dDis&hses such as this
ConjunCt|0n wth th eray\Mt one or noré of

are expestcdnte i S ddisiigsbyr b crbingtion of Bl yferndiod A@Rﬂh pRtpgogist with an

immiREuPrRIR! Bue fRRSUVRMENtS for progress in treatnent
may i ncl ude the nunber of swollen and tender joints

and the length of norning stiffness. Patients may be
Dosig¥an ned for how much the joint in the hands and feet
have eroded by using X-rays and a scoring system known

as [3d SBieaepling op dhe mdinatian te dertroatpdspstt fagtoissrelpygetdtoohc dosing
that tahghﬁéﬁa%% %;?gs%(gg 'ﬁlé gﬁ? f?eII(h @bg%@geolaﬁ%qg]c%e @ tBEag;g and/or APRIL
anta@Mﬁ;l,tsl ahd ngmiuhedaippredive tifugs @€ yhd imvBAidnswhibbeadmainistered at a dosage
that is effgcacmus for the treatment of that indication while minimizing toxicity and side
effects. Generally, the BLyS and/or APRIL antagonist of the present invention invention will
be administered to a human patient at a dosage range of about 0.25 mg/kg to about 25 mg/kg
body weight, preferably at about 1 mg/kg to about 10 mg/kg. Alternatively expressed, a
preferred range of dosages for the BLyS and/or APRIL antagonist is about 75 to about 190
mg per dose. In a preferred embodiment, the dosage is about 150 mg per dose for the BLyS
and/or APRIL antagonist.

[215] The treatment methods of the invention comprises a combination of

concurrently and sequentially administering the immunosuppressive drugs and the BLyS



Col | ege of Rheumatol ogy (ACR) criteria, which nmeasures
the percentage of inprovenent in tender and swol | en
W@ 2i0at1s904anong ot her things. The RA patient caPCDhES2008/058486
scored at for exanple, ACR 20 (20 percent inprovenent)
conpared with no anti body tr¥atnment (e.g,, baseline
before treatnent) or treatnment with placebo. O her
and/eRAPRIL. avegonit (bugh tréferred fo hateyn G)Ef tientr¢doeyt mhoedtsyeit sequential
I nclude X-ray scoring such as arp X-ray score ,
admipisfiatiop, dhor Kedmtic TPl £HBgac Q‘?rﬁmé%ers%ngl ST gprder, i e.
I I
1mnﬁﬁ911ﬂ8gteg§&vé gf?l%? rf;gﬁ pféf(g%éhlgllp% E@g? eaﬂﬁ/%lr %%P}gge%e r%Qﬁlst The patient can
be trgatsdbvith ene drag edd ownHerddifr AfBessbefnte Qatstitomittaihceone drug. For

HA core, AIMS score, SF-36 at t eriods d
cxargpleath B s P P AP BY UGS b T PG| ement can be

folloRQ% W AP FHRVIBIEN hind/6r RPRIL heng&Tist(tdabmbw A fllPtdRporsOUHd vice versa.
and swol l en Joint count plus a20% i nprovenent in at
Altefnagigely 3thefpageniddi i @maallmérsmﬂsé@ed bothphngseand @bmunnt dosing can
be“q nrsggﬂ&wggogﬂsg anal og scale (VAS), 2. patient's
(b dssesshent - of di sease activity (VAS), 3.

phf{/2516<}| e’ ®ngitiehahe pafas O RMratefthédfga98d/RE td Wdlye the occurrence
(VAS),4. patient's self-assessed disability neasure

of a@yerﬁwfﬂqétm $ush pgss ey sippreel @a@sstynmtﬁm ghich fise c&el}h@ initial and
subsg Iﬁﬂﬁ:sgﬁﬂg 5 of RE ﬂ%rraﬂég g@ndﬂfh% rﬁ‘%ngpm%gd leereof can be

|ne ana ogous the pati ent
adrn'ﬁﬂ'immd atfersted mutlahmd_nionﬁfg da)stYSnebomld)th] @rlfgstanbdibn antfmmstered at
leastfc{g%clglgy t %:a[@%gtfcg ;g?tlglft}/\fee ach! eg\;re ot | eagxfthga > {sgcog{d and any
subs'e?ﬁfb% t dOERRR hllee‘? thaiRhE ﬁ{%rt a&&f @9& ﬁrs@ﬁo.ie%%ﬁks ALRMitiBE mammal
ferably at |l east ACR 75 and higher.[207] Psoriatic
to t®¢mt¢ruht|h$glt¢aseqmdqh€amuﬂlccdost i Incthisr waly,dge arphmlmal is able to tolerate

features.. For sorl tic arthr,i lon a :
nighp RS T B AP Bt B e, byt “BRBMSRRp midaly. A
"conRifRInehgBfos¥elsla- dof O hivamRRhZRel Blddachi ﬂl@'fféﬂu&ﬁ&'o‘?% RFerity of first
di scl osed herein can be used to prevent the joint

doscdadmgge side wElcets agsaceatiest /1] @é@@@t@tl@hgf atnﬁnewmm% pgmpgund. The
con({lé1 0111%% dn?%y be[ 29}%1:%)\8(& t s%t n Ub- t%%faﬁp thO(IOSE ﬁﬁgngatomatlc dosc or a

Tred I'ng us or

sub- a;dﬁptﬁnﬁtle Hodeg Atthcraputioaloseita dost fngidhngkhitigm tﬁ@ﬁpeualc effect on the
therapeutically effective ampunt of a BLyS and/o
paticappind a gph gggmegttlc depcdparicavhish dapa ppt gxhibit a therapeutlc effect on the

patlénmgtga uRps{YﬂﬁJéér}{gtl b6 i9% doig vx}lpéheﬁtdg@& at $r5POhe ﬁ&%seeseffect on

rovi rical quant itation o | Sease actl vi
admilfhﬂraﬁbﬁ:@ﬂdl aissb- &ymptbgiatle dodend exioaf wRth dbésmot aduan dn adverse effect.

| abor at oy parapeters known to correlat Wi t h
Somg e FIGh B1F Ve REFIAERT THlifge P92 Bisat hg@egléﬁ@@ s, myalgia,
and §gaguk & John Davis, "Novel therapeutic agent for

system c | upus eryphenatosus"‘in Current Opinion in '

Rh&2lrvét &e@g}d 2@02ditidning 5tbSe Mmemntﬂlbﬂ@oajb @snuymber of other regimens
that g%gge Fol oweg to agllleve }hgrdlesegs% all%¥ﬁ 1on of %L]Ip%eeselrlt?onnalnvgllltlon One such
approach is a short treatment course of one immunosuppressive drug, followed by tapering,
followed by treatment with the combination of another immunosuppressive drug and the
BLyS and/or APRIL antagonist. For example, corticosteroids can be given 1000-1500 mg
orally, twice daily for four weeks, followed by tapering of 5 mg/week down to 10 mg/day
over the course of 10 weeks. Once it is time to begin the BLyS and/or APRIL antagonist, a

loading dose regimen may be appropriate. In particular, atacicept can be administed twice



ot her manifestations of |upus. Patients undergoing
anti body treatnent can be nonitored for tinme to rena
wo b@sa19owhi ch is defined as a significant, repP@HUS1008/@58486
increase in serumcreatinine, urine protein or blood
in the urine. Alternatively 5 in addition, patients
can be nonitored for levels of antinuclear antibodies
per abek fontfolnoeésks folkbovdaliby e-cskly axddedstdidn for eatxendsl peviod of time,
suchfa)LﬁE || gge %Ingrést( o5 ?Il%%tp%}%%%glgfghg% \?]313/ to be administered in an
escaﬁlrtl)‘l% 5?&%% RALER E% SANEREN %ﬁhﬁlﬂ{lﬁgreﬁ QF a lIBYEH S5 mg twice
an uc r antibodi es and anti bodi es t
dailydeurbineressadato @ rm\lﬂwwit Z@Q}]’ aﬂatﬁwotwcﬂldsaw eckbeadvaofestinelosage can
i nventi o

resent nt of ephritis
be s RO ar el i et TR a8y of B By BSR Nvhte blood cell
cou@w&aﬁ@q{ QbcopRBlLca8s RD@NbSIve BOIGO 1651 3k 300G/8R?). [Igjlﬁ}tlcular it

Spondyl oart hr opat hi es are a group of disorders of the
wouj en@@echedu chag dhongadniel ravst e admpowdsptipn o§ MME oraudd pe from 2000 to
3000 me? edg?rohn s di sease. Treatnment success can

eg$ Br'm'ned y val i dated pati ent and physici an

gl obal assessnent neasuring tools. [211] A further

aut oi nmune di sease that can be treated using the
Routeeafigdepdnigffatione present invention is psoriasis. Various

nmedi cations are presently used to treat psoriasis;

t r €248lre dhe BliSernd/oll ABRIL ;antangomeﬂsaanndothe timnyingeuppecssive drugs are
admf’n?%%rgglt%(y ul?l"ilflne n tsl(—(;néc pllncaaclcm{EP vevg[P rﬂnﬁ n mg{ﬂgﬁf R F-S’%S intravenous
admffi@FafibAls c. antdy al bolus oaly @@ﬁt[ﬂ@ﬁﬁ,mﬁlk@he&@s% pedBd of time, by

tazarotene, to manage the disease while patients wth
subyireo s BIUARWSEH e rrérap%tpn% igtragegolypynanalj ipBp-prticylar, intrasynovial,

0 [

1ntraﬁ{g8%ﬂéé% %%?lhggﬂ I&q{&.\r E@@)?ﬁsg g? gi%{ég gﬂﬁ]_laé)lpgopglra‘ée formulatlon may
also Useadmihinesed ohelyapi epidatlye @he (Bﬂgnsnaid/ﬁmAGRIB afedgygnist and some
. concerns, time co sum n i nconveni ent
1mm;b‘P%1§§%eé§V%fiﬂt%Se‘éi lrré?ﬂe“%b’ug? HEE ?t§m§01% THERYERQUs or subcutaneous
adrnﬁffﬂ%%ﬁ%hv?hg fofe%m Reoa @it %Qiti%@t:ﬁ{jbé&ﬁﬁﬁls'te@e& B‘)?th%fsfd ‘gr different

setting. System c nedications can produce serious si
routef f ect's, including hypertension, hyperlipidema, bone

narrOM/suppression, liver disease, kidney disease and

gastrointestinal upset. Al so, the use of phototherapy

Arti€adof MehEa&ar g iRci dence of skin cancers. In
addition to the i nconveni ence and di sconfort

as Wt] ahedmdt & gB!ﬁﬁleH@@f @k iheRticRls SDS%RR FSmanuf: cture comprising
phot of herapy and system c treatnents require cyc?
a Blpat nediosABRIlandtagbdist drer mpyuzosdpprossiveodiupg td irbata BB:ell regulated

ot e pRofrgered ESuEc bEatarey by, the aricle of

manGRINGESoitdInEAdtati &Pt arkd YIMSF 88tdhSeRMeARopdshRprliithease
i ncl udi ng Physician's d obal Assessnment (PGA) changes

and2294 o} agﬁsclﬁmé@mmwmmsemd@kaﬁtm yordginereand a label or

packa%g Enseﬁ on of’a rTPocwte itk e contalgler é?utable containers include, for example,

bottles, vials, syringes, etc. The containers may be formed from a variety of materials such as
glass or plastic. The container holds a composition of the invention which is effective for
treating the condition and may have a sterile access port (for example the container may be an
intravenous solution bag or a vial having a stopper pierceable by a hypodermic injection

needle). The label or package insert indicates that the composition is used for treating the



conpared with the baseline condition. The patient can
be neasured periodically throughout treatnent on the
wo/e@®ealodnal og scal e used to indicate the degrB&T/v§2008/058486
itching experienced at specific tinme points. [213]
Various other inflammatory dfseases that have
aut oi mmune causation are also wthin the scope of the
partiptlas esiditigre at ge hipusattoilis oArbaignadtbid adthsidaske label or package insert
fically contenpl ated are, aut oi ne hepatjtis and
will aﬁtr@ﬁhn‘iﬂ@aﬂtsﬁywémttqné, FOAuP@P%%W@%%t GoPONtigofa dbe patient.
Addit{bfnlaﬁly TRE hi@f 1Al r chitRrd e rth& 8l @60 dBontdAR:
patient's omﬁﬂ§nnune sy Ste SlmT%%lrl]Irls ,Ege f-attack ; comprising
a plaimmacreaasualty -angeptalle abnfﬁﬁr,l ewchofis lbh@eltnbsyatm waics ﬁ)henJeCtlon (BWFI),
bi o quse of aut fmune th roi di seasges .
phoDy HEeRH: SR ok Bieplt bOhTED a5 BNaGecliins Thihy by include
othef QRN dSIrablc ﬁbmsa AR ciAPR - uptsaBapbist, M&lh!i‘mgrbther buffers,
I mmunesuppr essi ve drug such as MW. Dosing [214]
dﬂu@é@éﬂ@ﬁmgewﬂﬁﬁ¢nﬂSyw@g@at|on to be treated and factors
" PASHEDS At Ao B0} A8 MR RN A BBl b o oot
killifPRIshy s2 Al 3@ €Hh8 tasti 1 olf mmﬁﬂépﬂfeﬂéﬁdomrﬁéy@ Sorﬁﬁlnéﬂ‘@ld a label or

invention will be adm nistered at a dosage that is
package jipseEl Bl sorf eyo¢ipted t widhtthe seniginct.nbe icatiabst ihoHswaj qoalposmon

con R UL IS ity 5 906 RO X G

the ihnemimhl @rddmdnlal tankrs magtberiedudwl thataonein,@api, diltenad arai buffers,

bout 0. 25 / kg to about 25
Contaﬁ %e Eﬂrbéf et aacﬂkﬁfgeam%gw PIOViE R §eIcsPER e% thegpomposition
as w@H/aL( Qrstrﬁ‘:ticﬁlrs M thY SledhdeA RS 6395 diAnBiRNREr €d range of
dosages for the BLyS and/or APRI L antagoni st is about
Expdtim¢mdaldbootplds90 ng per dose. In a preferred
E enqulnent t he dosage is about 150 ngy per dose for
*PRE BLyS and/or APRIL antagonist. [215] The treat ment
met hods _of t he | venti o rises a, conbination of
concurrgﬁ¥h§1%% ﬁ%@%p? Egﬂaﬁﬁﬁﬁ¥%$erlng t he
i mmunosuppressi ve drugs and the BLySand/ or APRI L
an{¥gdniFewr ‘{%’é‘?ﬁeméﬁ@rtﬂ%at?@ vaistoas 9f JAGIHE wesgensigted. All four

had qofng{hf%a)hunl ﬁsesgg %n%slhg# e%f%ggacﬁk&ttof %{gngln Squlgl?cet I ﬁfsEf%E‘éd in WO

noeltl es can In elt

02/09m$ﬁm(ﬁ(@nDeN$) V) dosegistof amiio fod lresidct hymBlry ®) aﬁd;/EcQ ID NO:2.
APRI L anpt agoni.st. The patient can be treated wth

Howgy gy therfquigiei qisy differeg in g?ef logatiop A @pbyt & ?@ thehe> Wt ﬁlsed to the

TA@(}haﬁm‘ﬁHeacgfu g&]éleﬁ:&rofeg( NO§ hS1d THHRARVRRE €58 ﬁﬁ%s of the four

rug pro a partial response, treatnent can
fusidroprotewesd wi t h t he BLyS and/ or APRI L ant agoni st to
achieve a full response, and vice versa.
Alternatively, the patient can be initially
adm ni stered both drugs ang,uhsequent dosing can be

with only one or the %theFrc Fqlgl%% Proteins
Designation of TACI-Fc TACI amino acid residues
TACI(d1-29)-Fc5 30 to 154 of SEQ ID NO:2
TACI(d1-29, d107-154)-Fc5 30 to 106 of SEQ ID NO:2
TACI(d1-29, d111-154)-Fc5 30 to 110 of SEQ ID NO:2
TACI(d1-29, d120-154)-Fc5 30 to 119 of SEQ ID NO:2




[216] To condition the patient to tolerate the drugs
and/or to reduce the occurrence of adverse effects
WG owR/18®41 nf usi on-rel at ed synptons whi ch ari sePET/UR0D$1658486
initial and subsequent adm nistrations of the
t herapeutic conpound, the nmagoral in need thereof can
be adm nistered a first or initial conditioning dose
of [m¢ @rotblﬁtdmcddhug&xpﬂedsublh edssetehsi widrs tgeh@dtedtbyl @asltap PCR using

e therapeutically effective dose of one or both .
Staniqrﬁ iy5et & Xapled Howgn ghypl-s E‘B%%aa@it(?%l%@és Arucleic acid
rnol&'u@@ﬁcotdt}%nTN@? Jn'drétnugl‘é?ceama- r}ﬁolfe&lﬂéteng&ﬁﬁ 5 V\@&ett%ed as PCR
conditionthe manmal to tolerate t hi % second

tempilites. apbgenucledodepritnarstand slemafyed mh@blmRmald 3i s able to
tol erate higher doses of the therapeutic conpound than
could be admnistered initially. A "conditioning dose"
is a dose which attenuatestggcheduces the frequency or
t he severltycgf first dose adverse side effects

associ aPagotdertidg Rrimess Vagd tgregucy TﬁngéE%tPreteins

conpound. The conditioning dose may be a therapeutic

dose,_ a sup-t TiC poSe, dose. or a
sub- Qﬁﬂ&%ﬁﬁp&]?@ﬁ% her aanf gg‘PW Ed? CSIZRATIORS
whi ch exhibits a ther apeth crpgcflf @C8' TCI he p&tclsenk aTets

SR U FE, apeut (o et | ALRAIRS KL 24050 HCIA50 LAC29046

syApi@nad] €10dosa)iFs5 a dosZCahjooR | iZTdess |atClesst | DOB4,946

RGN MR ST ST 75 1 s 1T

eFAEKt 1 -2SpdiR 0albvepFse ef f eZUR4908 | {Z€28r98 1 eI, | ZC24,946
nausea, vomiling, breathing difficultres, nyalgia, and
chills. [217] Beyond a conditioning dose reginen,
there are a nunber of otheflabbledi nens that can be
foll owed to achi eve ' ation of the
presention inventi oél%@élécﬁtﬁ%%e@héxﬁc\é%h is a short
treatment course of one i nmunosuppressive drug,
fqltpued by tapering, {glLlongShYcldeatment with thEEQ D
conbl natfi on of anot her i mMunosuppressi ve drug and e
BLYS and/ or APRI L antagonist. For exanple, NO.

o er oiler PABRT ¥ eAJINPGENA BT bY. | 27

IR0 Bowdl ToANG AT HaGCSISIC THOAGOGGECB0ALD vebkazt
QR | S SITECERRPARCARBBLUSRIURTATRA S | 29

aTrtt UUUIII ] (&8 LEAYAZA% 1! IIU \U v T CUI LILA A 0L ||u.y T ule CHI T 3
[

| 42046 cuI ar, atacicept can de adninisted tw cepe

week for| TW mel&;ﬂ S t] on
for an exten per?ggjdgﬁf@ngw suc %%ég?dv\%(gégg n

con_tr_ast t he |mmnosuoore55| e drug will tend to pe
gmausitier @TGA@GAWFG@MGGWG@@AMGFAB' 31

,_

EXAITPT E, WivF—TCcam mnrsterea Ty

4 00l | ¥ APAC EFEFErTQas% MC%G@?Q%%C%%?af t er32
D YERNS . YOEYGEERIREECCTGACHAPRG PROTOACTRGE Up (93

UDU Ul I 1TeS  Udl

Fi 3O s“ m oA A CE A e LA GAC A ot bt #
IR R1(] - €., saboMEGECRCEHBAEAICRAIPGEA 3+ 1N | 35

Pai lI bul (=1}

ZC28 980 | 5I' &}AGCTCAGGGAGCCCAAATCTTCAGACA 3 36

U

[224] The first round of PCR amplifications consisted of two reactions for each of
the four amino terminal truncated versions. The two reactions were performed separately

using the 5'and 3' TACI oligonucleotides in one reaction, and the 5' and 3' Fc5



woul d be expected that the maxi mal range of

adm ni stration of MV would be from 2000 to 3000 ny
w@ospaosent per day. Route of adm nistration PQI/B$H20081€58486

BLyS and/or APRIL antagoni sts and the

I Mmunosuppr essi ve drugs are @dm nistered to a human

patient in accord with known nethods, such as by
oligomicteatiéero sinathet rdastisrafor @ach eersiog.. Thasomdibiohsus the iyt round PCR

conti nuous infusion over a period of tine, by
amplfigptignaviers s, follews. arhese 4 arl ﬁnahthblﬁeer VeH ﬁé%ﬂd approximately 200 ng

ternf?lnt ;@? ; §|P8$1§ rﬂ’%h};]ealf: tnrﬁ (:§? agex}e%%Hogﬁygrm\él\é@ NTPS 0.5 ul of

20 uM Ugsh W dl@oﬁ@cﬁé&ﬁi’é'a@ﬁ% Bﬁgdﬁﬁkl%bh@@ a8, Sihﬁpﬁbﬁolymerase (2.5 units,
adm nistered orally or topically. The BLyS and

StrajaRRicl). ﬁ'ht agmhﬁsu_l@ﬁhemmfﬁﬁl@ﬂ@%&l@boﬁ%"@@r drmglgtﬁw 33 cycles at
o+ QR sinuts ZHE RSt hEPady 7RG Y B OHENS fotlosysay o 2 minuee

extehReh bi 2 (CaMhd ecadfdi Produerk Qrbrd YrabhichaSNBy @Faricl $c@ eRidtrophoresis,
routes. Articles of nuf acture and Kits [219] Anot her
and grephvadsreprrespondipg to theanedistsd szeg werg excaded fegam the gel and recovered
r r. AP . nj )
usin gblf mr%lﬁo - ESI% I%{/eg% 65@&%1%?&/121 enﬁa@_o%%@?tt@% hdfufacturer’s
instrh@gpisat ed aut0|nnune di sorder as discl osed above. In a
speC|f|c enbodi ment, the_article_of nmanufacture

comZl ndhgctesend apyndaed RVE poplifignsiops @5t NeHip ofCRuprgglification
reacﬁ@rp W&d ef‘fon{ngao- gl;ln%r ?élgi &lf%d ‘ﬁfagﬂ'ﬁﬁféffﬂﬁﬁ Efik? %Hn'dSI%’R as DNA
one contai ner and a label or package insert
tempiﬁl;eoﬂ"hassmhtl@isejf thié $dsohdmuad PCR zﬁﬁphﬁcﬁﬂbﬁ &k&ireeas follows. To a 25 ul
contai ners i nclude, for exanple, bottles, via

finalyylymg aes added appreXivaishal hag éer%l?fteB%NAcﬁaﬁ%a flwo%gl fragment and

e P '3 SPLE6L P2 GRSV Bt s T s 05

of 20 %Mfeﬁ&PZCLW 90D (SEQEB: NOR %) e d AU, 346008 BN ED MR- 3b}ié{rﬁi &5 ul Pfu
sterile access port (for exanple t he contai ner may

polysmerasat? dvaHsfErasagene)i diictsaypli ataorvﬁhalrmai avotrg can%&t@ﬁb@%%"c for 1
. pi h oder bon n
minls L S 31 AGYRIER St CUBELS SRR Ha S tpngtBinursgfoliowed

by d 3 niged dx@nsioheatizng. tTl%pfbﬁEthcﬁﬂbr@ﬂu@@ Rébird ifil@BtiorAted 1By agarose gel
| upus nephritis or rheumatoid arthritis. The | abel or

cleciserhesgyés. PR Eictbapgly wrfe@m%rrg ©dhppredistodrdzes et sRasqdgyom the gel
and %g;g\raje& LS rthLQGEﬁ]oQP %él%%ﬂ%n@@&dﬂﬁg}ageﬁh %Cé:?rdlng to the

Fonal t he artlc manur act ur e
nmnuﬁmnmmSanan&ﬁomﬂd contalner conprising a

phﬁzﬁ C§§%ll}at00 (}L 3 o v rtéli?)g% eﬁjf égé Ifag]r%n? %%%}1513 truncated TACI-Fc PCR
prodfa@t@%@tsgpa*?&tg ?%1&%d§%hﬂ@ﬁw1t%g@ﬂ%rZER@BL(‘JtN”p FOPEAPCR Cloning Kit

dextrose sol ufion further include other
follovehg rtheamsnwfe@urea’blreccfmmm@dqnqwemlc| ‘BdblaAddergdics the nucleotide and

B RSER s PELSAR £ Byl e o vents.



[221] Kits are al so provided that are useful for

various purposes, e . ¢g., for B-cell killing assays.
WO\2008/119042 he article of manufacture, the kit cRPOPUIRO$058486

a container and a | abel or package insert on or

associated with the containes2 The contai ner holds a

conposi tion conprising at |east one i Mmunosuppressive

drug and one BLyS and/or APRL 4ant agoni st of the

i nvention. Additional contaliners may be included that

contain, e . g., dviayentes ohhdWdict\edrintscont r ol

anti bodi es. The | abel or package insert nmay provide a

t hPssneteral TAGCr o of di agnostSEQ L2 &os.
Experi mental Exanpl es Exanpl e Nukleaddet i qn ofmBloySeid

an IOI‘ agont st [ Z24£Z] Four_ammnojtermn
i I@‘ﬁ%@ lgqr%nnq of TACl -[Fc \/\pr;\ npnprrtpd A f our

had T\ Tpdli-£9 eidomufm)nF&s ssue| pl asmzologen gctivator

Si gyﬁl sﬁﬁqg&nﬁa §| Sfl osed 1 n 027094652 (SEQ ITD

| D| NAaQ(d IHoAyeM 20158 REcS our |protei 24 diffared in2ihe
I (,atlon of pornt 1Tn whrch the FC5 was fused to the
am no acid sequence of SEQ ID NO 2. Table 1
out[n7ﬂ1e§ffeh hegtyclpetide sequghces wers weriiady glagmidscopwrigiyg cach of the
four%pélcﬁls]ofxﬁézhmﬁfb 'F Hﬁfngf‘trgﬁé%{e%l' ﬁblzgg’lﬁésp 51%t\9é1@ a‘féb%%g With Fsel and
expressi on cassettes were generated by overla
Ascusi ripast thedarido beidhmcadies s¢gemts. f Bhe Exdnrphe] ﬁfdgntenm vedre ligated
. al., Gene 77:61 (1989)). A nuclei id nol ecul e
1nt°&18@8}‘ﬁ331a*?A?§|Pf%§ﬁ NV GHE | QNEAIYRE CRIPEOLH i #y SHEg poly A
scgrftGi © EUBREsISS vEGS s WRIFP hﬁ?o%%ceﬁn'tcg@ﬁfﬁ%keefﬁﬂlﬁ@r RlabyTBER as described
are identified in Tables 2 and 3.
belo@. i gonucl eotide Priners Used to Pr oduce TACI Fusi on
Proteins Table 3 A igonucl eotide Sequences [224] The
first round of PCR anplifications consisted of two
Exaﬂhﬁ@qH ons for each of the four am no term nal

unc i ons WO_reactions e perforned
Pro %\{'E:g Yggi’ @ﬁ@yg?‘ﬁ}?ée @ranr?{ﬁépvﬁli'yl (é}g[?ucl eotides in '
oné22;8é a&thfs drClarfexprrssion caimdrugts VRie gsddde igasieest vigeteciraporation,
v 0 )
B0t AP0, 3R RO S o oin i
medﬁ1n25UfIhu‘tf Etﬂzﬂl SO@A l@@l Mecﬂdﬁi@ﬁt alQpS’SCﬂde&(B)M )CPZ@Q)(B% cells lack a

lat e 10x Pfu reaction Buff
func 13*{121,161({115@@[4&1&6 Zeqiﬂct@f: 2eNg Qe m\#ﬁﬂgtm@ af hq)thoc]hhydrofolate reductase

chromosomal locations. Growth of the cells in the presence of increased concentrations of

methotrexate results in the amplification of the dihydrofolate reductase gene, and the linked
recombinant protein-encoded gene on the expression construct.

[229] CHO DG44 cells were passaged in PFCHO media (JRH Biosciences, Lenexa,
KS), 4 mM L-Glutamine (JRH Biosciences), and 1x hypothanxine-thymidine supplement
(Life Technologies), and the cells were incubated at 37°C and 5% CO, in Corning shake
flasks at 120 RPM on a rotating shaker platform. The cells were transfected separately with
linearized expression plasmids. To ensure sterility, a single ethanol precipitation step was
performed on ice for 25 minutes by combining 200 ug of plasmid DNA in an Eppendorf tube
with 20 pl of sheared salmon sperm carrier DNA (5' — 3' Inc. Boulder, CO, 10 mg/ml), 22 ul
of 3M NaOAc (pH 5.2), and 484 ul of 100% ecthanol (Gold Shield Chemical Co., Hayward,



20 mM each 5' oligonucl eotide and 3' oligonucl eoti de,
and 0.5 m Pfu polynerase (2.5 units, Stratagene). The
wa@peBitidoent i on thermal profile consisted of 94BCT/U82088/058486
m nutes, 35 cycles at 94C for 15 seconds, 500C for 15
seconds, 72C for 2 mnutes, 6llowed by a 2 mnute
extension at 72C. The reaction products were
CA)f Adiet imenbitenh, bhe @gamas &egtellfu@ldemtmmbd{[@ﬂi i8,a aiwdofulge placed in a
bands cor espondln to the icted sizes were
4 ggld e theo MrmmagRIreRAYEd &%ﬁ@rwehyaﬁ*&d iWegeapghy 0-5 ml of 70%
cthafd 1A Ia%g‘@l[o a{@(&,ﬁ:ﬁCtl on Kit (Q agen), according to the
manuf acturer's tructions. [225] The second round of
PCR¥hrp[The i G301 0644 acllpwerd apeprl et ithd DXNA grllet was drying by

r.eacti : s perf d.us he. I rifie
centfifibiien Ao SePE et ML R oda! Besds BRI fe 4t 200 RPM for s
mindtBe THRNTHD 0034 QL1148 %resl%@@sﬁbendéaulﬁ% E@Ralavmhﬂnfelo@@boqn of PFCHO
were as follows. To a 25 final volunme was added

grovabgn%&a, reartl @llaeed Gn ﬁgﬁqn@rﬁnlw &upnite watbre Of cnheleqtrge gap (Bio-Rad).
The éﬁ?f of etirg}aplpgqgér%gtﬁgé:go Eun cs PI“ Eryénw(gr\ﬁz%s reF;fBls’l%ernr(eTii:c? éql,tg 00 ul of
PFCHD) pMvaR e dZCad QEd (1SR ¢dNsNRtR duvatd s& @24 tRA B4 SBRme did not
D NO30) and 0.5 m Pfu polynerase (2.5 units,
excesgi BAP dd e vas pHewadH pif it Eponb e eEatveg| o Fnipptgs to decrease bubble
[ f
fomgaggtz '@4 (glgg%gl gplfgé'dslécaor% gﬁgg ?f@é?ﬁ%&lzﬁ?ﬁnﬁtg a‘%’%jb% k\ﬂ'éﬂlovolts)
and 0050 H@@@yc@aéﬁtmm)tﬂnd clectropanted uameaﬁ(ély The reaction
pr oduct fracti onated hy agarose

el &3] oa ke @@@% wereinauiaed hanages 6%@@%*81%@?%&@ &efose placement in
20 oRI" Bl %ﬁ%@é#ﬁﬁcﬂ@rﬁe(ﬁm %G@os‘t&oﬁ% hesgern@Askk was Kplaced at 37°C
recovered using a Q AGE CK CGel Extraction Kit
and 5@ &genjor 4scbaursliwignttbe tohlés Nmmfdamt cugtedsby hernocytorneter utilizing

i SEEb PR At PR EGHScdetioh At PR S e % tnymidine
supp?%%@ift ah& tont&ih AREHOYEMNEcthBYEdat Q@RI BRocRER$BLUNT TOPO

Cloning Kit follow ng the manufacturer's
r e¢Bre hped rpecyencof theTapthetraxaiqjsgiedtionagogdss the conditioned media

con@HTRL LTS A ST N RELR REOUFRRE BV R g,

After the nucleotide sequences were verified, plasmds

conpri sing each of the four versions of the am no
Examplerd nal truncated TACI-Fc fusions were digested with
Confbgsitioniod Adeadept and MMasemidee ani no aci d encodi ng

Sem&%‘%‘g&g’}(ﬁl} @"’8@6%& ! a‘%rre 181[5}{1\@15]@11 \lgla%%ﬁ}eg in a&g day study

in OU-PNRicer @ndhatired/4éy pé?ﬂlﬁ/lalé\ W& BAMibutbX RAR\S I Bk treatment groups.
vectors were |ntroduced i nto Chinese hanster ovary

Groge|l |receaeeddeehinl¢ pentrd) artaghes used for both atacicept and MMF using the same
route and regimen used for each test article. Group 2 received MMF (351 mg/kg) via daily

oral gavage. Group 3 received atacicept (20 mg/kg) three times weekly via subcutancous
injection. Group 4 received atacicept (20 mg/kg, 3x/week, SC) and MMF (351 mg/kg, daily,
oral), typically administered within 30 minutes of cach other. The administered dose of
MMF was chosen as the maximum feasible dose in mice, and mimicked the human
equivalent dose for a 70 kg human of 29 mg/kg used for liver transplant patients

(approximately 2 g/day) using body surface area to scale the human dose to mice.



Exanpl e 2 Production of TACI -Fc Proteins by Chinese
Hanster Ovary Cells [228] The TACI - Fc expression
wW@ostirae¢r s were used to transfect, via PCT/US2008/058486
el ectroporati on, suspensi on-adapted Chi nese hanster
ovary (CHO DX#4 cells growwvd n animal protein-free
medium (Urlaub et al, Som Cell. Mlec. Genet. 12:555
(198%0) ) AnGhiids D44 sﬁﬁhfﬁc&dleﬁdﬂﬁs@llnfewmtyi dfahd Days 14, 28 (last day of
di hydr of ol at e reduct ase ¢ deI et on ot h
treata}eﬁ%%f Gt a1 lr?edMeﬁeawe&ﬁ?gﬁg i for at 11%@%@63%% and signs
of p T st 0 U ¢ on Day -1 of the study an
f pfh drsf8LI Bolid NFPLEREACRUA dCLEGEY 1 of the study and
concentrati ons” of thotrexate results 1 n the
weeblmihcrbaﬁt@‘t pioch pubr tdn saCduf"lhydrBib@i ate cnﬁ@hﬂ@t ﬁsm spen@icechagimals for
| i. nked re ei n-enco ne on the
ComB’S? PEsY g‘ﬁmﬁ@ ‘[“géﬁfi CIRISEY DA SE%l %W\/\i‘@’r‘“émemc analyses of
1ym15}ﬁt>ma%gt VipBs, Pﬁﬁ:lf@al@%rﬁ 1SRN Qﬁﬁlg%@&ﬁentkﬁfé%&(aﬂ"o’f@)semm IgG,
L- Q'ut am ne (JRH Bi osciences), and Ix
Ithyipdt %Mﬁﬁé mha}snreﬁh n@ngu@ﬂmﬁhet(smef eecr@mmfﬁoIW@gq gehducted on
L.ncubated at 37
sacrlgge(}] %Ibll’nsa K f%r glo% t O% SRS %g Fa%atng o éros%agathology, and
histdpagiofapym The ceI I s were transf ect ed separately with
l'ineari zed expression plasm ds. To ensure sterility,

a

si e doradel lprde e afqlwe%p@pg Vieloper FeGr FbAS A rilupptgation kit
y n ofrypha
(Catgl%ésgﬁg) A fE?et?lEPEeLagmo%t b@ %{l&%g @%@ér@g ), %%glﬁ%ﬂﬂ{‘ the ELISA
Star‘(earﬁtdces’soﬁl\ll%ac(lﬁge {€E3talogn£E 1 (BoWBetlen LaB@;at&&sﬁMmﬁgqm&? TX). All
0,

liquig‘cgﬁgé’lng\]ﬂwg? é)e% Hélglpg(tjg)e %ne?gé%g\épgem E:I{f’%? ]té)grel}qu]l?({] handling system

and ICYHABES Wbsh&hgl‘ BEURR, WAnRAn I MikQeth Al waRO BN With affinity
a mcrofuge ed in a 40C’cold room the supernatant

purifiedrpoat dnaﬂnbush dg@ ehfl encubatst @t raom wlmrettture(foﬁ 1 ounfThe0%%lls were

aspiglst avanbre o e dolifione cehabinafigre ST SOHR sejutin for 30

min@€N Thd YHcREIg1QButtddt Mlas GBIbSed| kfe Dldthy WaBhd, 2nd Wam les/standards
coni cal centrifuge tube at 900 RPM for 5 m nut es.

addedHo dDehidte eritey Wkows, thesamplend@adirds weee aspirated ol mhtewelﬂs washed
with n%pl}mon rser?c{ &V\@&r?%ﬁgseodoﬁl gtee tteé:riltlljrlﬁouse IgG was added, and

ser

the \(vamwaadl)lcubma ADNAmM @efrﬁ]@lirataféﬁbﬁllhﬂiat Qﬂt}boﬁ@d %ﬁjugaaéd aftibody was
drying tinme, was resuspended. into 500 nm  of PFCHO
remejiedibhwadiie 246 dhadeentef qonieats legapying Hethe et pas sipasured by

1ncu§a)%1fbgn V\%Eﬁ) ThAS bstate t@ﬂg}'l § DQLtoFRE %Qntggrgl ﬂ Téipqrofl\% minutes. The

to sit at om’t enper at ur'e
colod emictars evabutolpbed fvith rdtlition.of Thisl HyS@L taad Wessrephléiog dbsanbance (OD-
Bi oRad Gene Pulser Il unit set at 0.296 kV (kilovolts)
450)&1‘?1&’5!S 0cH8EdIE A Fircghamap 420 migierlyteapriical ect r opor at ed
a I
TR it Y2 B 468 MEE R BRHRPL BRI, T SFerage zero
stan&aﬁfﬂ lQpIBtedj‘latﬂﬁ@'EMﬁG dfaﬁlelvl?asa;uaﬂﬁitaf frdm7dach kaajle ahbi8tandard, and the

duplficla?esrléa(\il\iggs vezlelraeca%gragted.sggtgndard curve was created by plotting the mean OD for
cach standard vs. concentration using a four-parameter logistic curve fit. Sample
concentrations were obtained by interpolation from the standard curve. The mean sample
concentration was multiplied by the dilution factor. Data analyzed using SoftMax®Pro
software included OD values, the standard curve(s), the standard deviation and %CV between

replicates, and the interpolated value of the unknown(s).



and 5% CO for 48 hours when the cells were then
counted by henocytoneter utilizing trypan bl ue
we@Bustoen and put into PFCHO sel ection nedi a MT/O82008/058486
hypot hanxi ne-t hym di ne suppl enment and contai ni ng 200
mM et hotrexate (Cal Bi ochengs [232] Upon recovery of
the nmet hotrexate sel ection process, the conditioned
me¢i23y] c dotailghingvélbevese evatiaed AL -aHQo’@EIeOIth SISV r@iantitation kit

(Ca@egg%%@qi(gﬁ %?tﬁ)t&? igbgé%%egﬂﬁt)%%wn? n@ f%@}led with the ELISA

Start%? 9l g%@? P dadag% @EIEM E&h?ﬁﬂ‘a&hﬁttoh% 'M%atr/gggery, TX). All

teste m ce. One hu
liquiidi Hahglimnwvamp e fovercd Udllngtth@ m&&&deéﬁm&gorﬁm t50dafundhdndling system

and RigiB i Sty CERERRORMmTbL MEFrEEr oGl Ut e g vh affinity

purlﬁ@cg boRAnHIEShst EMeAENnédRtcdat kbdth %emls'é'rau& f%r n %%k VB wells were
(351 ng/kg) via daily oral gavage. G o

asmraéaﬂelwhe@tvadl @@ph spia@long/aR@)th@IthéE t:d rveigh \hé@lqug yolation for 30

rmmhﬁ§ Ky e g %gnl ona r%%z’l%ds é&e rﬁﬁ V%&jaa nﬁe arqp§1€s?standards
adddd}ﬁﬁl(ﬁl@hbate atdﬂérnll Bée! 8 swinbltlsRtadQardl Wéteﬁ@spﬁﬁte@ @ﬁﬂ the wells washed
ot her. The admini stered dose of MVF was chosen as the

withwsshrshitioa adprseradish Peraxidase-cenjugaier goatiapkaepuse deumaspdded, and

the \?QITE %ajeqﬂéubq d %t fr(% né)er Erehfd{nfrhoﬁf tl;t‘?o Hg!l g%g%‘?gd Ilr?t[body was

Iver transp ant pa approxi nately
remm&:ldrigl b@shy'ng Lamﬂabeeambem dfaconpahe ichaidingranthdosdl tvas measured by
re sacrificed at baselln

mcugqat}onamh Eﬁé@% S&lzptra Hethyd daberptogies. Manfepmatyy T zfgr Egminutes. The
colo@%cé‘ié@wagﬂsﬁ) p%%@th%ﬂﬁﬁ)ﬁ%fdﬁh/i K40 a H@rtﬁeafe'sﬁl)/né% él‘?/sorbance (OD-

abnormalitie and signs of paln or?di stress

450 VWeaght suidron aﬂﬁﬁ:&tjﬁlﬁdx asimigesladecaden Day - 1 of the
study and weekly thereafter, and prlor to sacrifice.
P2 dllations| PBI dEYIrgHs BRI dolmyal s f or
co rehensi ve hemat ol ogy and serum chem stry anal yses,
8dytTdamtvmiage apig) gt@teéer{platyrhj&rdfdﬂlé -45Q0tajypewas adracted from
eachssear l,Ple Pn tapcﬁ%ﬁ anﬁigtmi dkpﬁcea}egfaé glglsi r%vgetr ( g\tlelra? ne%i A sqanclard curve was

creafedrpr lﬁb&iﬂg ItHE nies 0P Soresichvefagd o Rd U@dtﬁéntﬁdﬁloﬁafsfﬂgf d fom@parameter
animal s for eval uation of organ wei ght chan 0
logisiigt FEY O iy, Samic KpBecHB RS Wepy. otaing] by datgrpo a@em f%%ﬂhe standard

: BoflH4S Sl cd O PR h @kb2Mata anal
18, B8 018 45 085 ERUE B YRR s v
withMSoftya®iPyo sbRwhare, ciantaded O vdiugshehELdtHMatad autvels), the standard
Accessor ackage Catalo E101, Bethyl Laboratorie
devigipp ?f«)}: befyen llcatqsqmddt%ﬁgﬁaqpp dvo@iuﬁ‘ﬁﬁb RoRTHRREWA)
usipgy)t h%ta!l N ggﬁ%l? Qekd @@Qﬁ’ﬂ%cﬁ\dﬁr&%%om'oh&ui E@@A'q‘ﬁgntltatlon kit
system and nmbus Washer Dennar - )
(Cath,llogr%EQQ €03, V\B¢th$l heb@amdas, eMomgomeasf f TX),t gombined with the ELISA
Starter Accessory Package (Catalog #E101, Bethyl Laboratories, Montgomery, TX). All
liquid handling was performed using the integrated Freedom Evo 150 liquid handling system
and Columbus Washer (TECAN, Denmark). Microtiter wells were coated with affinity
purified goat anti-mouse IgA and incubated at room temperature for 1 hour. The wells were
aspirated, washed with wash solution, and then blocked with blocking solution for 30
minutes. The blocking solution was removed, the plates washed, and samples/standards

added in duplicate. After 1 hour, the samples/standards were aspirated and the wells washed

with wash solution. Horseradish peroxidase-conjugated goat anti-mouse IgM was added, and



purified goat anti-nmouse IgG and incubated at room
tenperature for 1 hour. The wells were aspirated,
woebethowt t h wash sol ution, and then bl ocked wW@TUS2008/058486
bl ocki ng solution for 30 m nutes. The bl ocki ng
sol ution was renoved, the pl@& es washed, and
sanpl es/ standards added in duplicate. After 1 hour,
the WélE wawph@dhtst anchahdenperauradei T dbed Batduhd eonyagdtsd antibody was
washed wi th Wash Sol ution. Horseradi sh .
remwéfigsa/. wadung ghf iapRauyRitcoamgricnseRing s hesvdbiyay measured by
incuBftthnl Pfth WRIB gu%%rafe (B3 i%ﬁ&aﬁﬁigﬁ,%%t%@ﬁﬁ@{,/ ggéﬂ Lfgr {@Mmidutes. The

hour. Unbound conjugateéd anti body was re
colonasiation wasneppére wahodditioofof QoW Hge® g ané hed reswigng mbsdreance (OD-
s nmeasured by incubation with TMB substrate

I
450%%9%%@&@@@&1&&1@@% AMhogseRlpl ready. for 10 mi nut es.
' ' diti f 2 M

DRSS Blont FRSbOTA'RRrS ARAGEL M foBRE) © 430) “was

me §340) e dhorveraSp ector simmaberdl fatei bdark) | Qb€ 50 eabler wa§ RBfacted from
Data_ cal cul ations for total | wer e perfor as
cach gpnigand ﬁtﬁlééaa&e%n&gfge suplicaty ﬁa%glalga W(e&f) a‘feéaazﬂgzg\@tandard curve was
creafdd olffakURe WRSn DIPESAGER dahi QM8 hcSRRR BRY a fou}&pararneter

standard, "and the duplicate readi ngs were averaged.
logigticagwaeg dit.cRambe wascantre@ersdwily qlitaned hyg inthpotatian f@Dnfthe standard

o B FER SR e iSOG AR A0 A BOSTBE

withOBbAMAKEPRY doftt@Fd)Olalulen dmovarhdie the andradl CuFne), THe standard
mean sanpl e concentration was nmultiplied by the

devigiionandonCiVakatween opkicatesnand the interpplatpdSetuehiis ypmewn(s).
software i ncluded OD val ues, the standard curve(s),
the standard deviati on and %V between replicates, and
t h@4int @hpaleat edulwadfue ofiangdén nkumoylobdin. h&Buikmdiat ale recorded in

I | evel s re eval uat usi,ng a nouse | gM ELI SA
abig Ui o) Pl Rk £ $390°101 Bt hy
Laboratories, Montgonery, TX), conbined with the ELISA
Starter Accessory Package (Catal og #E101, Bet hyl
Laboratories, Montgonery, TX). Al |iquid handling was
performed using the integrahigdsFreedom Evo 150 |iquid
handl i ng system and Col unbus Washer (TECAN, DenmarKk).

Mcrotiter wehbSc Weiaf 16QaeM ant IdA ashithEdriDagurs fi ed
goat anti-nouse I gM and I ncubated at roomteéenperature

for 1 hour. The weibarielce rRsPVERLRGueMAShed w th wash
solution, and then bl ocked w th bl ockrng 'sol ution for

30 m nut eg: Tilci;ui OCRTT Maui tTom was fenoved, | he

pl ates waghed, anchidenjIMMEst ahefagierdt agddigcicppt
duplicate.] After 1cnhpur, the sanpAﬁs/ s{ andaiis pere
was

aspirated |and the well 4§ washped w't ;h(fio'lﬁs,l DN.

Hor ser adi 9dh_per@xi dase-lconj nugated goat | a " Mhuke | gM
was added, qg@ ttherwel ljs 1xer i ncgbat e at 31 oom
t enper at urfe_Tor [T tour. | Unbopnmd conj ugated_anti pody
was renmovead!®Y \has 18ng. ahd | he dfount | of é%n_iu ate
remaini ng |i ngAhe wedd wvasogepsur egs by incubatioh with
TMB subst rate(Bethyt—taboratories, Montgomery,~ TX)
for 10 minutes. The




col or reaction was stopped with addition of 2 M H2SO4,
and the resulting absorbance (0D 450) was neasured on
wa2@pactosamax 190 micropl ate reader. Data cal cCRCHUB2908058486
for total 1gMwere perfornmed as follows: [238] The
average zero standard (pl atesbl ank) OD 450 val ue was
subtract ed from each sanpl e and standard, and the

dupl i catp ¢i ngs vVeanag A stapdard furve
reated oy p ott| rngzge neér% for ea% st andard %éva

oncent r ptY oMW fg(Va—#9uf - par amdt €Y —1(8gt M) ¢| dupmpared to
it. Sanple concentrations were qbtained by Al+ A2
mterpotptTomr frojrthe—starmdardgorve—The e —sanpte

onént rati orf was [mull®4 pl | ed%®y tlhe dil4tion fact4$r> 98
at gl\@na yzed;gvvltr S@gj Max(r)gf’ro sof t ware, in“I usied. P

ndIQ&’\/ oleltcv\;%;”relprﬁégi (‘;E g d tlhe i mttdr pol a'{ ed6dal 1%

of the unknown(s). [239] Total IgA levels were
eval uated using a nouse |1 gA ELISA quantitation kit
(C‘FZ@I] 00\ s#&90bcl Qbn  BEIMhesd-aReiIatiosl & cHMRPIMBIRIERYs a synergistic
TX), combined with the ELISA Starter Accessory Package
effeqtGat &leoged#wmllof Bemhm)glglanoﬁoatadirﬁhé@ tywon (igontheymeanxyhange from
Vehlﬁre eV\él ﬁl}e“ gm%% ?g{?V\%%hOQGe g}a?l:%}gee%%/ i Ienm(gf ath%%ﬁo cﬁ%{%gtﬁeo%l vehicle
to MMharoné T@%Wlt@&ﬁéf&ﬁé@h cidnge ofrdrheveligd 1ts Mekcrcsoalkbad (A2) (or,
with afflnlty purified goat anti-nouse |IgA and
mathomatisaied 3at Al GoMR-enperature for 1 hour. The wells
were aspirated, washed with wash solution, and then
bl ocked with bl ocking solution for 30 m nutes. The
Conblugioki ng sol uti on was renoved, the plates washed, and
sanpl es/ standards added in duplicate. After 1 hour,
t he243anrhes kspaiakaitdshaeine Rankeded angnﬁlhg Y&ults in that the
washed with wash sol ution. Horseradi sh
compiaged @égmmpwa%@cre qbugs and iBlagyged/pyiRRIE atemegists, such as
MMﬁghSl?iha‘? V\%é %‘Ef‘tﬂ g;&y@%&gﬁ 8%%&?&{\&#3 @@ﬁ'{l\%é@l}@%&g% the level of
reduoashvithy Jmﬁmdostdppr@mel dtugebnd BhyH gﬁcﬂ/er A@REl. antagorists hloac.
wel | was neasured by incubation with TMB substrate
(Bet hyl Laboratories, Mntgonery, TX) for 10 m nutes.
Exmﬁ@%<F°|°r reaction was stopped with addition of 2 M
and the resulting absorbance (OD- 450) was
RﬁpﬂﬂasmEe@n@nnafSpeﬁmpemmemHOCnmbhmpmeepmﬁa@mr. Dat a
cal | atjons .f r t ot A wer erformed as follqws: :
S T Bty SIS Beppedt Tranil Byt f8G0e until day
91, ﬁh@lrelﬁmw ExdRiblat tirek Fdpitate@ahd SRERIR NS tRASA! 5, 91, 126, and
and the duplicate readings were averaged. A st andar d
182.c Ty ecsplis o€ Hhasexeripyenp p@tﬁmwg thérsyneegisiicaeifdes pf ddasheept and MMF
on i RAFT r JEARABIORDI R L BB R AR B S immunoglobutn
at caoh tiaddRentb Y hic rspleerr@i@ﬁ@tds@ms dre omirafiz&t aMddicd 6etose. The
mean sanpl e concentration was nultiplied by the
dilution factor. Data anal yzed

0) & M1 M) = =—h ™ ™




with SoftMax(r)Pro software, included OD val ues, the

standard curve(s), the standard devi ation and %V
wheisaeen42 epl i cates, and the interpol at ed val uBCDS1008058486

unknown(s). [241] The nean results of the change in

I mmunogl obul i n measurenents & e recorded in Table 5

bel ow and graphically in Figures 1, 2, and 3. Table 5

Nurmeric Mean 1gG |1gM andThigdéresults for Day 28 and

Difference from Vehicle (ng/nL)[242] As can be seen

Spaersishie ReslRlof theaiass Mche (Al Al 2a 1RASedlts for Extended

synergi stic effect on theggRauchi on of inmmunogl obin

for all three types (i.e., the nean change from

vehi cl e with t hearsopBiorencr ienf Behicledugmrle t han the

addtrom gt TTear ciEnge TP veln g e to v -

(D | Pagplen Hpaupeglpbwia nyehiciom MOHT ¢ éctta@lcmt' Atagpept
al o1e11ag)2) (or,T@ hemati qahl y} D3 > AP2) )| + MMF
Cong¢l usion [ 243] The experinenfs here enons {jggreﬁ)

surprising results in that thel conhin flrm of
| mmyinozaupgr essi VgGdr ugs| anrh. BLY 94end/ pr 26PRSL | 148.59

ant §go S, SU as VVF and_afacicepr, resultjed_ in a
syng ljc dep lon o f‘SS-Ye 3I4§%§o .aﬁgg t t%é{]
| eve rleduct ilg@ Wi th| iggmenopupr&sii ve1.64uds 12802
APRIT art ag DI StS |t one. Exd%% Re%ed[
: o

BLy$
i on ofl8At aci ce [%24&% Mo

and
Expgrimgnt| [ 244]jgAlsi ng 51 1113 4% | proslir g57.09 _Yhosg.05

des¢ mExanpte 3 and_dosfng untt—day 91, —the
resil tI§2of] Exan¥M 3 wete’38pl | cdt &t and/3ekt edded’ Ph
time to days 35, 91, 126, and 182. The results of this
experi msnt confirnmed the synergistic effect of

e nth an Levp og| obul
amp 81 élflo%l'\%ﬂ:l theA hr eeA{zyp%‘?of m%ggl bbul |An§
aDajea( h t| ngypoi nt. [Th&V sy er(Q’ st| c resu| (¥ <dAe| Compared to
sumTaH‘i zed in Tables| 3b| e 6 Synargh\,f)l)i AL+ A2
LILA >l I Ul J [ V] T JI‘\
reésul s for It ended BRPdBinent a1d1@ (138 ori@ndé | ramh11>
Vehiclle (nmg/ ) [245] It sHhoiygchsbp noted|that ab_j62 08

—setect] es eached|maxi e
sipr ¢ssi onlethe abi 9sIEr L e04 b §iRB15Gi §10%:59>64.52

effiecy is mgsged becauss, 8@3~‘§d3917| DWoaf1S O g 79UM3BE$9>9.31

893 Jonsi SOBALLy selertiaPqu ety | vk | MAdbo] BURETH0.64

sybf ypes at hater tilngspaintme dgn| S5yt hess asepyds §-5731
182 IgM 20.18 .20 20.38 26.32 26.32>20.38

[245] It should be noted that as selected immunoglobulin subtypes reached maximal
suppression, the ability to observe the synergistic effect is masked because of the low
absolute numbers. This “masking effect” explains why the synergy was less consistently
seen across all three immunoglobulin subtypes at later time points. In sum, these results
confirm the synergistic effects of the combination of Atacicept and MMF on the numeric
mean of the levels of the indicated immunoglobulin types seen in Example 3 and extend that
conclusion over a time course from 35, 91, 126, and 182 days.

[246] For the sake of completeness, the following describes the experimental groups,

doses, volumes administered and concentrations used in this repeat and extension experiment:



confirmthe synergistic effects of the conbination of

At aci cept and MVF on the nuneric nean of the |evels of
W@ b@siimdirat ed i mmunogl obul i n types seen in ExeepUs2088/058486

and extend that conclusion over a tinme course from 35,

91, 126, and 182 days. [246]6%or the sake of

conpl eteness, the foll ow ng descri bes the experinental

groups, doses, volunes adni nistered and concentrations
Tabldged in this repeat and extension experinent: Table 7

Adrri ni strati on regi rren ATACI CEPT: every other day, for

P ek oUs gRYTe. WYk, dai ly, by
oral” route . ]2% {e ved he vehicle
for ATACHCEPT"ER ?ﬁ'g%g'/‘él bl 2&“’ Cgﬁgﬁ(e@gﬁt at the sane
treat nent frequency ag)the treated groups.| G oup 2 was
'th nnlu ATACECEPRPE [248}_@;gup_3_feceived

1 ofshjcled) | oMt pup A recei ved Cal I%‘é(ﬁ?k ral gavage
+  f\ethidedd |by 2FAC CEPTOs. c. | n(_i)r@btl dx’Mth n a period
2 ditaapgrtoXi n%ﬁler 30 mhutes. The day3/wf:el<t he first

treat nent vva%s]oé_‘c nsi dered day 1 of |the study.
Thr oughout st udy period clinical obseryations,

3 hawset ol ogi c and bl @30 chem shry |t eshiy
t oxi coki net angd additional investigatiops were
carried dut.?%ota lgG I1gMand I gA

1 JeREEmnATTANISATETT86 € G1OUpE. 91 Thvedl and 12 [249]
" /l\qg,ﬁtl onal Sﬁ];e| Ijte BHouprs. of -, pni naldﬁﬂly\er e used for

lUl al IIII uttuy UUU LILL uct Tl 11 Ilatl UlTS At dil |b0dy
determ nation. They were treated and wei ghed accordi ng

Ad"‘kﬁlsﬁgfo I%g{;n&hocedur es as the main study.Table 8

oused in 3 m ce/sex/cage [ 250] Bl ood

ATACIERIAS Y %the?'dhf%ﬁe?diyg%“% @fklﬁ% t%/aé qxhgugup (in

Fogr essi, V. terni nation of
MMF | gvid dgyﬁﬁi‘l%“f%m | evel s at the foI | ovm ng t| rres
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lgi@& ioggm&? gnﬁlegﬁzg%gag’nﬁﬁi?%‘) 8?03111)02 lrlegeci\tfeed CehCept oral gavage
followed by ATACICEPT s.c. injection within a period of approximately 30 minutes. The
day of the first treatment was considered day 1 of the study. Throughout the study period
clinical observations, hematological and blood chemistry tests, toxicokinetics and additional

investigations were carried out.

Total IgG, IgM and IgA determinations/Satellite groups 9, 10, 11 and 12
[249] Additional satellite groups of animals were used for total immunoglobulin
determinations and antibody determination. They were treated and weighed according to the

same procedures as the main study.
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1 wherein the BLyS antagonist is a Fc-fusion protein.
timeg. The method of claim 2, wherein the Fc-fusion

protein is selected fromthe group consisting of a

TACI - Fc-fusion protein conprising the extracellular
frontatimb i of thelodatrobgroap (g9t Prerike f ragnent t hereof, a

BAFF- R- Ec-fusion protein conprising the extracellular
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SEQ ID NO 23, and SEQ ID NGO 25. 5. The nethod of

claim3, wherein the Fc-fusion protein conprises the
weiogpeps: de sequence of SEQ ID NO 26. 6. ThePC@EUkAS/058486

of claim1, wherein the BLyS antagonist is a BLyS

anti body. 7. The nmethod of cllai m6, wherein the BLyS

anti body binds BLYyS within a region conprising am no

aci[z8] 1@2e dldvdofht B 0.8 - N@AL )BwasBcollEbed re shwificoffraph #emabdominal

6, wherein the BLYS anti pody is LynphoStat-B. 9. The
aortgyph M ader by meb?eemgmef%? Y Reae 9@6&%&@%&%@& ether g
TACI anti body. 10. The nethod of claim1, wherein the

TACI anti body binds TACI within a region conprising
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19. The nmethod of claim 18, wherein the Fc-fusion
protein conprises the pol ypepti de sequence sel ect ed

WO e@ail14ed¢2 gr oup consisting of SEQ ID NO 19, SEHCQ/US2DKINS8486
21, SEQ ID NO 23, and SEQ ID NO 25. 20. The nethod
of claim 18, wherein the Fc-fusion protein conprises
t he pol ypepti de sequence of SEQ ID NGO 26. 21. The
met hod &Ve chia:m 16, wherein the BLyS antagonist is a
BLyS anti body. 22. The nethod of claim 16, wherein the
BLyS anti body binds BLYyS within a region conprising
am no acids 162-275 of SEQ ID NO 8. 23. The net hod of

1. claim 16, nwnes eF fbdhaﬁg %Mﬁn@ﬁlbbﬁlﬁ{jﬂévé@ iy ﬁﬁﬁﬁgl bmpPrising
24. The nethod of clarm 16, wherein the BLy

admamsterggd BLyS snfagdm@landran|1momy08@5resmh@dwgt hod of claim
16, wherein the TACI antibody binds TACI wthin a

2. regi on dhmpretisidng chaimniowhattishs BlLgS tietdgdmicts b fre-fgsiom protein.
consi sting of 72-109 of SEQ ID NGO 2 and 82-222 of SEQ

3. | D NO 2TR6 melltgl oteldind, efheedimibhdF24fusioh @réin i Sideclddqirom the
anti body bi nds both TACI and BCMA. 27. The nethad of

group| capsistang, ofiietel-Refwdon Pﬁm%‘ﬁm%&th@ &xtpgegujag domain of TACI

ora ?%b@?ﬁaq s gﬁ%ﬁﬂoﬁlgﬁ%ﬂg a EBJ& ]§; %nlsé sﬁd?l r81fenf:é/0§l115()r %2%5@9 g%ﬂrdg%llular

domainad [ByelfitRadren f[méteinlal fridvivin IheZéhf allea REMYOd cdfisich prongin

comyg i e AU s KT SRR 568 [oPHIP T RGBT heFf m

16 wherein the BL S ant agoni st and_t he
4. i mmunosdpp ety agﬂs‘r%ly%ngrfgﬁlpe Rrqtgincgmpesscthe
pols RN RRA R %%%%%ﬁ%%sﬁ Dol SRde sEQ BLA0TIESre o Noc21,
SEQsK) HCX: é4d, afﬂd(ﬁEQﬁBI\gDcﬂip consisting of IgM 1gG |gA
gD and IgE. 31. The nethod of claim 16 wherein the
5. aut oi nMMIAe nitifRRT 4 3 Shetdethef ok ibArdéi@Wwpmpriscs the
consj sting of rheumatoid arthritis, juvenile
polypeitisiesedicacapt MERIPNOs3 st eni ¢ | upus eryt hemat osus
(SLE), lupus nephritis (LN), Wegener's di sease,
6. infl amﬂhgn&etfmi\m]claé{msleaémeiﬁ thedilatSingagonist is a BLyS antibody.
t hronbocyt openi ¢ purpuria (1 TP), thronbotic
7.t hr ombodit epdridofplripuy, avheicliPihe BlutSoantibudebinds BLyS within a

t hr onboc eni a, Lpl | ergsi s, psoriasis, |IgA
reg%mmbsﬁa@ﬁnpgmdf,g%%zgpggﬁ@ﬂﬁe@& ars)t heni a gr avigs

vasculitis, diabetes, nellitus, Reynauld s syn

Sj or genTge sethndare! al@%ﬁ@ﬁ{ﬂﬂb%;ﬁw& 4%1b0%t8&rmw§tat-

hepatitis, and autoimmune thyroiditis.
The method of claim 1, wherein the BLyS antagonist is a TACI antibody.

10. The method of claim 1, wherein the TACI antibody binds TACI within a
region comprising amino acids selected from the group consisting of 72-109 of SEQ ID NO:2
and 82-222 of SEQ ID NO:2.

11. The method of claim 10, wherein the TACI antibody binds both TACI and
BCMA.
12. The method of claim 1, wherein the immunosuppressive drug is selected from

the group consisting of cyclophosphamide (CYC), azathioprine (AZA), cyclosporine A
(CSA), and mycophenolate mofetil (MMF).



32. The nethod of claim 31 wherein the autoi nmune
di sease is lupus nephritis. 33. The nethod of claim 16
W@ b@sBLIR ant agoni st is adm nistered at a dosapET/v$2008/058486
about 1 to about 2.5 ng/kg and the i mmunosuppressive
drug is admni stered at a domage of about 1 to about 4
ng/ kg. 34. The nethod of claim 16 wherein the BLyS
13. ant agoniTat nabdt dfeldimm2n odeiRr hs sinanosupgrdssive drug is
adm nj ster d in conjunction with therapy using a
mycgphehAdt Wﬂ*\%ﬁ%@ﬂ %essive drug sel ected fromthe group
conS|st|ng of nonster0|dal anti inflanmmtory drugs

14. (NSAI Ds§The giethadcictaiadi whergingin Py o antagewist and the
1mmﬁh§s%§§tee€ﬂ%j&hfu 'a@%yﬁgﬁﬁhs%%@% e&uc%ﬁfﬁ%ﬁm%@%ﬁﬁ? eVel§5 A
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sele@lédfomaRg gRub abRlistiMpasTeL M, 14E IEAbBDJD hidigwat es that t he
conposition is for treating a cell regul ated

16. aut oi MuUNG.@bg BF tviatht a gj&@ll pBLDRd Rfioifindidd d]rso\l‘ﬁ@rcﬁh@rlsmg

said BLYS antagonist is also an APRIL anta *onst.
admiFhgteniet foacbatitntciubiermd omtibe disardsai dlemp,estlgahlwwéf@mlm am@mt of a

I L .anta *oni st 9. The conposition of
BLyd P wﬁeaflémm@gﬁl&péi%eimgagom st 15 al So an APRIL
anta *o 40. The article of nuf act ur.e .of _cl ai.m
17. 35 wher ﬁng%hocﬂi e %%@%ﬁflé@e BEVS palazetyist ipwF-fusion protein
ant agonl st. 4 1. A nmethod of reducing imunogl obulin

18. | evel s iTHe ancthadacla@ntys Marisl he keriger prosyn anschpfed from the
grof %ﬂggﬂ{\%%f aaﬁgCﬁﬁ%'fﬁgyFﬁ%%&lpF&ﬁ@é%g%ﬁre WtradAul Sﬁsor g%‘% TACI

tin regu I mune
or a forpona |frmgnﬁd1nnhanesf arB ABF Rchaﬁmam oteirsednfipeisingothé eamacellular
t he d| sor der her aP§Ut| cally effect] e armﬁt of

an
domaprgf|BAF-R {wt%ma FeHhthesl pPrdesi %A -dFudpsionprotean

comPRRY &HeldxBRcFRIR Hbmiatb ASC AR LA ﬁﬂ&t{i’&iﬁ[‘ fgimandh@Lor.
I mmunosuppressive drug. 44. An article of nanufacture

19. Corr'prl S'T‘ﬂg n?eﬂldﬁpﬁlcgalﬁrﬁ%amglleﬁ{ h@@’g f#llon pratein ¢ mpriscs tlre
i mrunosuppressi ve abel whePel n the Ta e
polypagideat@snté @dledtd&tii‘frcmrm@gﬂohp oonsising@f SEQ ID NO: 19, SEQ ID NO: 21,

SEQ ID NO: 23, and SEQ ID NO: 25.

20. The method of claim 18, wherein the Fc-fusion protein comprises the

polypeptide sequence of SEQ ID NO: 26.
21. The method of claim 16, wherein the BLyS antagonist is a BLyS antibody.

22. The method of claim 16, wherein the BLyS antibody binds BLyS within a
region comprising amino acids 162-275 of SEQ ID NO: 8.

23. The method of claim 16, wherein the BLyS antibody is LymphoStat-B.
24. The method of claim 16, wherein the BLyS antagonist is a TACI antibody.
25. The method of claim 16, wherein the TACI antibody binds TACI within a

region comprising amino acids selected from the group consisting of 72-109 of SEQ ID NO:2
and 82-222 of SEQ ID NO:2.
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26. The method of claim 24, wherein the TACI antibody binds both TACI and
BCMA.
217. The method of claim 16, wherein the immunosuppressive drug is selected

from the group consisting of cyclophosphamide (CYC), azathioprine (AZA), cyclosporine A
(CSA), and mycophenolate mofetil (MMF).

28. The method of claim 27, wherein the immunosuppressive drug is

mycophenolate mofetil (MMF).

29. The method of claim 16 wherein the BLyS antagonist and the

immunosuppressive drug act synergistically to reduce immunoglobulin levels.

30. The method of claim 16 wherein the immunoglobulin level that is reduced is

selected from the group consisting of IgM, IgG, IgA, IgD and IgE.

31. The method of claim 16 wherein the autoimmune disease is selected from the
group consisting of theumatoid arthritis, juvenile rheumatoid arthritis, systemic lupus
erythematosus (SLE), lupus nephritis (LN), Wegener’s disease, inflammatory bowel disease,
idiopathic thrombocytopenic purpuria (ITP), thrombotic thrombocytopenic purpura (TTP),
autoimmune thrombocytopenia, multiple sclerosis, psoriasis, IgA nephropathy, IgM
polyneuropathies, myasthenia gravis, vasculitis, diabetes, mellitus, Reynauld’s syndrome,

Sjorgen’s syndrome, glomerulonephritis, autoimmune hepatitis, and autoimmune thyroiditis.
32. The method of claim 31 wherein the autoimmune disease is lupus nephritis.

33. The method of claim 16 the BLyS antagonist is administered at a dosage of
about 1 to about 2.5 mg/kg and the immunosuppressive drug is administered at a dosage of

about 1 to about 4 mg/kg.

34. The method of claim 16 wherein the BLyS antagonist and the
immunosuppressive drug is administered in conjunction with therapy using a second
immunosuppressive drug selected from the group consisting of nonsteroidal anti-
inflammatory drugs (NSAIDs), glucocorticoid, prednisone, and disease-modifying

antirheumatic drugs (DMARD:s).

35. A composition comprising a BLyS antagonist and an immunosuppressive

drug.
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36. An article of manufacture comprising a BLyS antagonist and an
immunosuppressive drug, and a label wherein the label indicates that the composition is for

treating a B cell regulated autoimmune disorder.

37. The method of claim 1 wherein said BLyS antagonist is also an APRIL
antagonist.

38. The method of claim 16 wherein said BLyS antagonist is also an APRIL
antagonist.

39. The composition of claim 34 wherein said BLyS antagonist is also an APRIL
antagonist.

40. The article of manufacture of claim 35 wherein said BLyS antagonist is also
an APRIL antagonist.

41. A method of reducing immunoglobulin levels in a mammal comprising administering

an APRIL antagonist and an immunosuppressive drug.

42. A method of alleviating a B-cell regulated autoimmune disorder comprising
administering to a patient suffering from the disorder a therapeutically effective amount of an

APRIL antagonist and an immunosuppressive drug.

43. A composition comprising an APRIL antagonist and an immunosuppressive
drug.
44. An article of manufacture comprising an APRIL antagonist and an

immunosuppressive drug, and a label wherein the label indicates that the composition is for

treating a B cell regulated autoimmune disorder.



