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waewbdnas Field of the Invention [0001] The pPEFER1004/018708
invention relates to aglycosyl 5 anti-CD154
anti bodi es or anti body derivatives thereof, which
bl ock the interaction of CD154 arid. CD40 nol ecul es.
In addition, the invention prbvides nmethods for
produci ng the agl ycosyl anti-CD154 anti bodi es and
anti body derivatives. The anti bodi es and anti body 10
derivatives of the present invention are useful in the
treatment and prevention of diseases that involve
undesi rabl e i mune responses, and that are nedi ated by
CD154- CD40 interactions. Background O The Invention
15 (0002] The generation of hunoral and cell-nedi at ed
immunity is orchestrated by the interaction of
activated helper T cells with antigen-presenting cells
("APCs") and effector T cells. Activation of the
hel per T cells is not only dependent on the
interaction 20 of the antigen-specific T-cell receptor

("TCR') with its cognate peptide-N+K:Ii$and but al so
requires the CSEHERORNTe VT GRL 3hd(GRAT VeGP hy a
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adhesi on and costinul atory nol ecul es [ Sal azar - Font ana,
20011. [0003] A critical costinmulatory nolecule is
CD154 (al so known as CD40 |igand, CD40OL, gp39, T-BAM
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anti-CD154 antibodies or antibody derivatives thereof,
which block the interaction of CD154 and CD40
molecules. In addition, the invention pf@vides méthods
for producing the aglycosyl anti-CD154 antibodies and
antibody derivatives. The antibodies and antibody
deriﬁatives of the present invention are useful in the
treatment and prevention of diseases that involve
undesirable immune responses, and that are mediated by

CD154-CD40 interactions.

Background Of The Invention

[0002] The generation of humoral and cell-mediated
immunity is orchestrated by the interaction of
activated helper T cells with antigen-presenting cells
("APCs”) and effector T cells. Activation of the
helper T cells is not only dependent on the interaction
of the antigen-specific T-cell receptor (“TCR”) with
its cognate peptide-MHC ligand, but also requires the

coordinate binding and activation by a number of cell



tenporal ly-restricted, manner on the surface of CD4+ T

cells. CD154 is also expressed, follow ng activation,
womososubset of CD8+ T cells, basophils, mast PEI/US2004@18708

eosi nophils, natural killer2cells, B cells,

macr ophages, dendritic cells and platelets. [0004] The

CD154 counter-receptor, CD40, is a Type I menbrane

protein that is constitutively a Xpr.es
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[0005] Signaling through CD40 by CD154 initiates a
cascade of events that result in the activation of the
CD40 receptor-bearing cells and optimal CD4" T cell
priming. More specifically, the cognate interaction

20 between CD154 and CD40 promotes the differentiation of
B cells into antibody secreting cells and memory B
cells [Burkly, 2001]. Additionally, the CD154-CD40
interaction promotes cell-mediated immunity through the
activation of macrophages and dendritic cells and the

25 generation of natural killer cells and cytotoxic T
lymphocytes [Burkly, 2001].
[00061] The pivotal role of CD154 in regulating the
function of both the humoral and cell-mediated immune
response has provoked great interest in the use of

30 inhibitors of this pathway for therapeutic
immunomodulation [United States patent 5,474,771]1. As
such, anti-CD154 antibodies have been shown to be

beneficial in a wide variety of models of immune



[0007] The CD40-CD154 interaction. has been shown to

5 be inportant in several experinmentally induced
waedsiemrone di seases, such as col | agen-i nducedPCT/US2004/018708

arthritis, experinmental all%¥rgic encephal onyelitis

("EAE"), oophoritis, colitis, drug-induced |upus

nephritis. Specifically, it has been shown that 10

di sease induction in all of these npbdels can be
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dependent diabetes and lupus nephritis, as well as in

graft-vs-host disease, transplant, pulmonary fibrosis,
and atherosclerosis disease models [Burkly, 2001].
[0009] Although glycosylated anti-CD154 antibodies

20 have proven useful for the prevention and treatment of
several immune response-related diseases, in some
subjects, therapies using them are sometimes’
complicated by thromboembolitic activity [Biogen Press
Release, 2001; IDEC Press Release, 2001]. Although the

25 mechanism of thigs gide effect is unknown, it could
involve the colligation by the anti-CD154 antibody, or
aggregates thereof, of FcgRIIa and CD154 on platelets,
leading to inappropriate platelet activation. Binding
to other Fcy receptors and complement could also

30 potentiate this effect. Thus, forms of anti-CD154
antibodies that do not bind to effector receptors may

be safer and/or more effective for therapeutic use.



i nhi bit inmmune function may be nore conplex than

sinple binding to CD154 to block interactions with
wesoendy in fact, may include contributi onsP@lUS2004/018708

effector 5 pathways. For ex&anple, antibody-antigen

bi nding may induce deletion of activated T cells

throrgh Fc domain binding to Fcy receptors or

conpl ement conponents. Alternatively, bjnding of the ..
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reduced [ Nose, 1983; Leatherbarrow, 1985; Tao, 1989;

Lundaddbigben Dore¢esd 99fi ; thanent 100dy teatles, K s1pg1ofogction
Pound, 1993; Boyd, .1995]. In vivo studies hav .
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regidues on the opposing Cp, domain [Jeffries, 1998].
Tn vitro studies with various glycosylated antibodies

20 have demonstrated that removal of the Cu; glycans alters
the Fc structure such that antibody binding to Fc
receptors and the complement protein ClQ are greatly
reduced [Nose, 1983; Leatherbarrow, 1985; Tao, 1989;
Lund, 1990; Dorai, 1991; Hand, 1992; Leader, 1991;

25 Pound, 1993; Boyd, 1995]. In vivo studies have
confirmed the reduction in the effector function of
aglycosyl antibodies. For example, an aglycosyl anti-
cD8 antibody is incapable of depleting CD8-bearing
cells in mice [Isaacs, 1992] and an aglycosyl anti-CD3

30 antibody does not induce cytokine release syndrome in
mice or humans [Boyd, 1995; Friend, 1999].

[0012] While removal of the glycans in the Cp; domain

appears to have a significant effect on effector



WO 2005/ 003175 PCT/ US2004/ 018708 5 function, other
functional and physical properties of the anti body

wo eovsiomsiohal tered. Specifically, it has been BtDUA2004/018708
that renoval of the glycansShad little to no effect
on serumhalf-life and binding to antigen [Nose, 5
1983; Tao, 1989; Dorai, 1991; Hand, 1992; Hobbs,
1992] Synmmar y The I nvention [0013] In _this .
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domains and prevention of glycosylation.
To address whether the mechanism of inhibition by
anti-CD154 antibody depends on its Fc effector
20 interactions, anti-CD154 antibody and its aglycosyl
counterpart were compared with regard to their ability
to inhibit several diseases via blocking the CD154-CD40
interaction. The results reported herein this
invention demonstrate that aglycosylated forms of the
25 anti-CD154 antibody are equally protective as the
glycosylated forms of the anti-CD154 antibody.
[0014] Because the aglycosyl anti-CD154 antibodies
of this invention are characterized by diminished
effector function, these antibodies are particularly
30 desirable for use in subjects where the potential for
undesirable thromboembolitic activity exists.

Additionally, the diminished Fc effector function of



undesi rabl e thronboenbolitic activity exists.

Addi tionally, the dimnished Fc effector function of
WOD0200H7003175 PCT/ US2004/ 018708 6 the agl ycPSKIS2004/018708

anti - CD154 anti bodi es may decrease or elimnate other

potential side effects of anti-CDl54 anti body

t herapi es, such as deletion of activated T cells and

ot her popul ations of cells induced to express 5 CD154

or Etedegdndamty lacmitiatdDd? ‘oRntihesd e S1avh GseRFEs OF

[OO%g&ga%e | fi % | Y o d hlnstb gv d[o%f@re%\esd%sf an(%fSCDlM

agl recogni ze
Mor %nmlﬂdd@;ultaféxsapltety S duntenid @relmta\urﬂesf amctivated T

huneni zed, 10 ag| lated anti-
A Lo g syIST MARSC AR PimARie T o Epress
?BBEgﬁEﬁﬁﬁna%ki%%%&nd&nﬂ“ﬁgﬂﬂb 5¥Hﬂﬂaﬁy| MMR "

one e ment of this invention, the
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anti-CD154 anti baodi es e ple of inhibiting the
i nt eradta B et IR T @%gl CD40. 25 [0018] | ﬂ

anot peg1 @nbodi I ndnOf edibbSihdvend £ ofhis ag:hxy@msyén, the
anti - CD154 anti bodies are able to associate w't

CD1 5 lyresyhannescd hant Pretksis dpFedidsd ok rom nfa‘iN? Ry
%he aag }}é/oastfffnl'n? c%giipef{ﬂé]g v‘\;l?:l.éﬁ‘ was deposited with the

American Type Culture Collection (“ATCC”), 10801
University Blvd., Manassas, Virginia on January 14,
2003 (Accession No. PTA-4931), and the aglycosyl MR1
antibody is produced from the NSO aglycosyl murine MR1

20 cell line that was deposited with the ATCC on January
14, 2003 (Accession No. PTA-4934).

[0017] In one embodiment of this invention,
aglycosyl anti-CD154 antibodies are capable of
inhibiting the interaction between CD154 and CD40.

25 [0018] In another embodiment of this invention,
aglycosyl anti-CD154 antibodies are able to associate
with CD154 in a manner that blocks, directly or
indirectly the activation of CD40-bearing cells.

[0019] This invention also provides a method of

30 inhibiting an immune response in a subject, comprising
administering to the subject an aglycosyl anti-CD154
antibody or an antibody derivative thereof, wherein the

antibody or antibody derivative is administered in an



[0019] This invention also provides a nethod of 30
inhibiting an i nmune response in a subject, conprising
wa@eivsndarering to the subject an agl ycosyl antPeTDi%44/018708

anti body or an anti body der1vative thereof, wherein

the antibody or antibody derivative is adm nistered

in an WO 2005/ 003175 PCT/ US2004/018708 7 anount
effective to inhibit activation of the imune cells
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nethgglgg ihreati RgALpreventing, in a subject, an
i nmune response- depen ent condition or disease,
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activation of e inmune 10 cells in the subject and
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Descri ption aw ng l"'ust rates
t hat aaglipodyy brhabtdbodgndelrdralt izet beddy eGmilnistered in

gl ycosyl ated _hu5¢8 mAb 15 hind to human CD154

S S TPB ik PLEoSTAPR £y, LPAGDIEndtng vaELon of the immune
14 ot ceyhat ed huacBumhbctoag8l knetebyCe rebled Waevent the
conpeted with titrations of unlabeled glycosylated

hu5c&mrBeo EeggPRess ferenseg tmapndikd onnean disease.
fluorescence intensity of the biotinylated 20 anti body

det eqLad db 34 6RALAY bt HrBEpsas aLalted  versus the
our par anet er
CUr Ve obhS ar e pdapi Gt ad e JEULLECL VERY. 2cf 0022 P Bsce

|Ilustrates t hat aglycosy
b|ndmn@ocapahﬂlaht&bod?hd“mﬂh”ntpndfgZ&c@&yaatedCD$5¢8 mAb

antlgg%% toag%l %D{Cosmttﬁy%%e same Eelatlve affinity.
The binding of biotinylated hu5c8 mAb to cell surface
CD154 was competed with titrations of unlabeled
glycosylated hu5c8 mAb or aglycosyl hu5¢8 mAb. The
mean fluorescence intensity of the biotinylated

20 antibody detected with streptavidin-PE was plotted
versus the concentration of unlabeled antibody. Four
parameter curve fits are depicted, collectively.
[0022] FIG. 2 illustrates that aglycosyl hu5c8 mAb
has impaired FcR binding capabilities. The ability of

25 an anti-CD154 antibody, namely aglycosyl hu5c8 mAb, to
form a bridge between huCD154 and FcyRI* cells (a) or
between huCD154" CHO cells and FcyRIII' cells (b) was
evaluated. Fluorescently labeled FcyR' cells were added
to microtiter plates containing glycosylated hu5c8 mAb

30 or aglycosyl hu5c8 mAb that was prebound to CD154.

Bound FcyR' cells were detected by measuring the



forma bridge between huCD154 and FcyRI + cells (a) or

bet ween huCD154+ CHO cells and FcyRI 11+ cells (b) was
weymbnetiesl. Fl uorescently | abel ed FcyR+ cel | s R€T/8S2004/018708

added to mcrotiter platess containing glycosyl ated

hu5c8 mAb 30 or agl ycosyl hu5c8 mAb that was prebound

to CD154. Bound FcyR+ cells were detected by

nmeasuring the WD 2005/ 003175 PCT/USZOO4/018708
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(closed symbols) and in the aglycosyl hu5c8 mAb (open
symbolgs) are depicted.

[0025] FIG. 5 illustrates that aglycosyl hu5c8 mAb
inhibits a secondary immune response to TT. Primary
20 (closed bars) and secondary (open bars) overall
antibody responses (Eayw) to TT for individual
cynomolgus monkeys are depicted. Group 1A animals
received saline prior to both the primary and secondary
TT challenges. Group 1B animals received saline prior
25 to the primary TT challenge and aglycosyl hu5c8 mAb
prior to the secondary TT challenge.
[0026] FIG. 6 illustrates the pharmacokinetics of
glycosylated murine chimeric MR1 (*muMR1”) and
aglycosyl muMR1l antibody in BALB/c mice. Results for
30 the glycosylated muMR1l antibody (diamond gsymbol) and
aglycosyl muMR1l antibody (square symbol) are depicted.
[0027] FIG. 7 (A & B) illustrates that aglycosyl

anti-cD154 antibody decreases the autoantibody response



25 to the primary TT challenge and agl ycosyl hu5c8 mAb
prior to the secondary TT challenge. [0026] FIG 6

W0 dossonas es the pharmacokinetics of gl ycosyl BaBUS2004/018708
murine chinmeric MRL ("nuMRY') and aglycosyl nmuMr
antibody in BALE/c mce. Results for 30 the
gl ycosyl ated nuMR1l anti body (di anond synbol) and

agl ycosyl muvRl anti bodg/ (square symnmbol) are depicted. .
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mce. [0029] FIG 9 illustrates that agl
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Results for the muMR anti body (di anppnd 20 synbol ), and
agl yersyel nal aetyeeRyl (BelRt 2R HRRRY (3FRaERoFFMPOL)

[gontrol milgela @ghi pofynl foEHWMInAsbddy is shown as a
triangle symbol. '
[0030] FIG. 10 illustrates that aglycosyl anti-CD154
antibodies prevent an increase of serum creatinine in
SNF1 mice. Results for the muMR1l antibody (diamond

20 symbol) and aglycosyl muMR1 antibody (square symbol)
are shown. Control mulIgG2a antibody is shown as a
triangle symbol.
[0031] FIG. 11 illustrates that aglycosyl anti-CD154
antibodies delay onset of increased blood urea nitrogen

25 (“BUN”) levels in SNF; mice. Results for the muMR1
antibody (diamond symbol) and aglycosyl muMR1l antibody
(square symbol) are shown. Control muIgG2a antibody is
shown as a triangle symbol.
[0032] FIG. 12 illustrates that mice treated with

30 muMR1l antibody did not develop symptoms of experimental
autoimmune encephalomyelitis (“EAE”), as compared with

mice treated with the isotype control P1.17 antibody.



triangle synbol. [0031] FIG 11 illustrates that
agl ycosyl anti-CD154 anti bodi es del ay onset of

w0 pseeres] bl ood urea nitrogen 25 ("BUN') | evEdBHUBI004/018708
SNF1 mice. Results for thelouMRl anti body (di anond
synbol ) and agl ycosyl nmuMR anti body (square synbol)
are shown. Control nulgQ&a antibody is shown as a
triangle syrrbol [0032] FIG 12 illustrates that mce
t r edes it R0 TheVRIMVER: i338dyPashdl (R oes) and P1.17
Sygﬁ?ﬂ?&é¥ R8I 'léquéaﬂélfﬁléga eNCERNA QIyed I ti s

as corrpar mce treated with the
i sotfges3dont r #1117 Jaﬂrﬂtuddntw:es\/\ml‘.@oﬂﬂlmmldﬁs treated with

PCT/ US2004/ 018708 10 Results for t
(Opé"rg &)m% Iﬁf'tlisu o’?]tq'}g% ycbo (YI&LF}&%P Galytlbody
gl f%aess)aéfe%ﬁlecﬁiﬁee%t [0033i g dBidddastsayes SHEAE as

In mce treated with aglycosyl nuMRl _antibody, the
agl ydus ywuMRIVRIntimedody RS @r%féwqw #s indicating

i nhi bi ti.ng .cl.ini

ant i(gloso%/plgﬂﬁgc%l%c’goagare %e%llct eﬁ [ nd| cati ng fEATDE mean -
dlssEatB')ﬂ:M't)yé a&m)][%e dfireiani tH st amhegﬂmt etmean of $EEN as related
" and %o nitial we SE s.relate
ot S |8 1Y RS G e - 1] LB 59 @
160Nt e 4Gy 4H034] FIG 14 depl cts the fasting bl ood

gI ucose ("FBG') levels in rhesus nonkeys follow ng
al | obEit Lk ism'e@ tlf‘hr@?ﬁ?em’ft%ttﬂéﬁ f%@&@r%}%@@u%u%%e

Fsgleg)%d%(%z) %’:osyl a %uﬁg@g@gﬁ% %gf,f nes?ég&qelc

tr ea%@%m@laﬁ@ﬂm ct emcutaetmjedtmscwam defimkd as
The I nvention [0035] In order that the i [

t L.
nor o QSRR - 2(AFRYCHRY hoP ool ToP UATRP R GobiERE 2nd
l%°||§T95@%§¥%€%éeﬁu508 mAb (solid lines) treated animals

are depicted.

Detailed Description Of The Invention

[0035] In order that the invention herein described

20 may be more fully understood, the following detailed
description is set forth. Unless otherwise defined,
all technical and scientific terms used herein have the
same meaning as commonly understood by one of ordinary
skill in the art to which this invention pertains.

25 Exemplary methods and materials are described below,
although methods and materials similar or equivalent to
those described herein can also be used in the practice
of the present invention and will be apparent to those
of gkill in the art.

30 [0036] Throughout this application, various
publications and references are referred to within
brackets. Disclosures of these publications and

references, in their entireties, are hereby



description is set forth. Unless otherw se defi ned,
all technical and scientific terns used herein have
W b@s/0sHne neani ng as commonly under st ood by OPET/0$2004/018708
ordinary skill in the art1to which this invention
pertains. 25 Exenplary nethods and materials are
descri bed bel ow, although nmethods and material s
simlar or equivalent to those described herein can
al sarensedtian the miEctdme ofta Hiw armiidaiion iton more

e

publiiations, an-dLies encese asbIeiprametid ccviddion for
brackets. Disclosures of these publlcatlons and

r(e)gé?@ﬂ;%s;feﬁeﬁqwsr e ipetiRyId A Het digXiner listed by
3
g Q{u%ég%@qr%@app% a{%&ltﬂé’tﬁ%%é’%ﬁ@%@dftlon In

reference on to nore fully
desarddie dhecaifitcnf the mrdasdant wpedhi fihdatiomvenht} on

pertains. The bl i ogra c Ccit n for. thes

r ef TIHTRL naybl'bee ’gﬁﬁfﬁ‘hllng't H‘ée%é(?( ord1F s?xadmele% are
numbery (ol Lo -RY dhe, Fa@ﬂt?rﬂdlf?r&ﬁeﬂi&é@l&cs b‘@clir@ntlﬂl@
case of conflict, the present specification wl|

cont E37IThe rdkandand, roke FRRS wak%x%\%%%gaﬁ%rth the

|IIustrat|ve n

Boo BRI 2L LOEhe B0 L Bbiatogy kmow
genef@l tipssacopl eisi vl mcméalamatnumwaiecm@wggy ®Ho@A-
to those of Skl|| in the art i Aysubel

curr 2 0 Pt S O"thVVPa@ ¥y &

Sonsg Wﬁ@&kyéllw 1@@9 SRR k05 20913001) ; Sambrook
Sanbro£€ et al., Ng I ecul ar CJ%%?ng eA‘iabor%tor§ ameres

Manuat , a2d, EﬂoleQ@l@oI@lQ;@lﬁl@na Mabpopraheny Atlapyal, 2d Ed.

Pres nvi e W ) f ,
1258515 AL STa oA ALK (9890 KUt Bl ehrtb wew
Bi ol 9g¥k Apdo deyli ckae€fman et al., Eds., Handbook Of
Molecular And Cellular Methods In Biology And Medicine,

CRC Press, Boca Raton (1995); McPherson, Ed., Directed

Mutagenesis: A Practical Approach, IRL Press, Oxford

20 (1991) .
[0038] Standard reference works setting forth the
general principles of immunology known to those of

ckill in the art include: Harlow and Lane, Antibodies:

A Laboratory Manual, 2d Ed., Cold Spring Harbor

25 TLaboratory Press, Cold Spring Harbor, N.Y. (1999); and
Roitt et al., Immunology, 3d Ed., Mosby-Year Book

Europe Limited, London (1993). Standard reference
works setting forth the general principles of medical
physiology and pharmacology known to those of skill in

30 the art include: Fauci et al., Eds., Harrison'’s

Principles Of Internal Medicine, 1l4th Ed., McGraw-Hill

Companies, Inc. (1998).



CRC Press, Boca Raton (1995); MPherson, Ed., Directed
Mut agenesi s: A Practical Approach, IRL Press, Oxford
wQ@o§A881y. [0038] Standard reference wor ks sePCT/H§R004/018708

forth the general principh2s of inmmunol ogy known to
those of skill in the art include: Harl ow and Lane,

Anti bodies: A Laboratory Manual, 2d Ed., Cold Spring

Har bor 25 Laboratory Press, Cold Spring Harbor, N.Y.
(199003%nd FUi¢ treagents andrurriileses @ Hee present

Moshby- Year, Book _ Eur Lijd ted, Lopnd . : :

St an%‘ié\‘fed%‘%?%r%% Sl e 1%y ?%r%ﬁl}%%%&gienae?%bomes
pri ned pdresi Wayredh €aba physs ot legyeahd tphatmmtiol ogymmune
known to those of skill in 30 the art_include; Fauc

et afeSPERRESS 3d riQIERT FITRAPTRLATRE FARt nipns tnduced

diGi 4 aw Hi | ni 884 . ;

1998 B G RE peT (R 05H 87b8§1§tl%i%%%%] disease,
The ahb?ﬁmys fﬁﬁh$@ﬁ¢mereﬁe¢t¢0@ret@ﬁiamm@wtﬁmioﬁraft—vs-
conte ate the use, of aglycosyl_antibodie 0
anti%%%? %&ﬁ?%ﬁﬁi PTREt 0N oag%%?%??i?ﬁ%%ﬁ%'

r esppigLs] and Niord r §5éc Of 5€85EE, atlite cagtytoops antilcend154

5 by inmmune responses -- for exanple: autoimune
di seaseibodl¢ergyedt Fansprantnee} ect oL FhFRAfHRE PEARUTAR

raft-vs- t di ,fibrosis: t her. - Si S.
B 0a0 R B e pe SR TTSF] hohth TS pBRECE) ARG BES
ant i hediesdised &oimériat asnibodhneparpotutionddr ahbibadies

10 treat ment, i n¢cl ude hun%n ant i bodi es, humani zed
ant|%%@i@%}tkﬂ?ﬁ%?i%n5h?? bdFfes, pol ycl onal antibodies

and mul timericagpibbpdies. ANTIBODIES [0041] An

anti body is a grycoprotein of approximate 15 MWV 150 |

kD, 16@41]s prbﬁu@@ﬁlb9théSh@nﬁgﬁFOEFﬁFéﬁntﬁg approximate

15 MW 150 kD, that is produced by the humoral arm of the
immune system of vertebrates in response to the
presence of foreign molecules in the body. A
functional antibody or antibody derivative is able to
recognize and bind to its specific antigen in vitro or

20 in vivo, and may initiate any subsequent actions
associated with antibody-binding, including for
example, direct cytotoxicity, complement -dependent
cytotoxicity (“CDC”), antibody-dependent cytotoxicity
(*ADCC”), and antibody production.

25 [0042] Upon binding to the antigen, antibodies
activate one or more of the many effector systems of
the immune system that contribute to the
neutralization, destruction and elimination of the
infecting microorganism or other antigen-containing

30 entity, - e.g., cancer cell.

[0043] Though naturally occurring antibodies are
derived from a single species, engineered antibodies

and antibody fragments may be derived from more than



I mmune system of vertebrates in response to the
presence of foreign nolecules in the body. A
WO evspomal  anti body or anti body derivative i sPeyU82000018708
recogni ze and bind to its dpecific antigen in vitro or
20 in vivo, and may initiate any subsequent actions
associ ated wi th anti body- bi ndi ng, including for
exanple, direct cytotoxicity, conplenent-dependent |
((:yfo\ ol SRR GL g GBI g inmt i body-HepetHEm T t5tdtbkPedt§s: To
" ), nt i Qn. . 004
bi n%‘:af]eg62 t on{{‘ Segam'%%e, )Démt [ od%llsmglglc% i %%Lm%*ﬁ%@%/rnon
nmor enfari her immenye eddetbodi sy stans loden tdenérmued, though

systemthat contrjbute to the tralizatjon,
destTHRAT TP S | CRTRIIBORS (HeS FOTSLt IRy

Bi Cr s 4aNi SM o Shdesmisad i 86t Comtai A NgcdOyBnént ¥+ CD154
e.g., cancer cell. [0043] Though naturally occurring_,
ant i pudiesd e ofierhied iyemt F0B| ¥t ecipBRT£g, antibodies.

engi.peere nti bodi es. i ;
et P TT LR e SRR W po0e 05 FaS PRE e TRYaPF ana/ox
PEJY15@@@4&?4ﬁﬂgﬁariabbaezsgﬁmmss bhchundmgy, betk. g. ,
chineric antibodies. To , date, ' /h
Chi MEPTIoL SR PRFY o FORTL ARG B7 1 (it & kL boti et haDEWork
1%ee”ré1§{‘§%§% edyrt BoUOb, <01 ber %ﬁgﬁwéilyom@haay i iSed to

0

are poss . © [0044]"In one e diment, the
agl ycosytannt regDIB4 ofinenbblersspeciafs (Fupéadl by hpsan) .

chineric tibodies. Tvnicall : . : )
el TEESE nehhBR0y S aNarar g 2ahabaBief, dBphase oo
r egi @pSrokiehtdi#g7bet humeanphénestamyudet emirhoi agid

region ("CDR') and framework 10 residues, of one
specfeaueRE9Pl cEEFPCRbLYER} YT uséet BUMeBnSPIRETFEG; BRET eSSt

]%%uggﬁéEﬁ%ﬁggﬁﬁkgggégéﬂ%cak|¥hQUQHElbod§be§ﬁiQ€iHﬁéi&ouse

ont al n
sequences represent the variable regions (and thus
contain éhe antigen-binding sites) of the antibody.
[0045] The rationale for using such chimeras is to
retain the antigen specificity of the mouse antibody

20 but reduce the immunogenicity of the mouse antibody (a
mouse antibody would cause an immune response against
it in species other than the mouse) and thus be able to
employ the chimera in human therapies.
[0046] In another specific embodiment, the aglycosyl

25 anti-CD154 antibodies of this invention include
chimeric antibodies comprising framework regions from
one antibody and CDR regions from another antibody.
[0047] In a more specific embodiment, the aglycosyl
anti-CD154 antibodies of this invention include

30 chimeric antibodies comprising CDR regions from
different human antibodies.

[0048] In another specific embodiment, the aglycosyl

anti-CD154 antibodies of this invention include



approxi mately 75% human and 25% nobuse am no acid

sequences, respectively. The human sequences represent
wdaooshesiconst ant regi ons of the antibody, whilBCT/082004/018708

nouse sequences represent 1#he variable regions (and

thus contain the antigen-binding sites) of the

anti body. [0045] The rationale for using such

chlnE(as is to retain the antigen specificity of the

nousdimetrilgodytibodites cdres itiad Mk eSS oM &te

no

use ant

I, body. . ' :
e e ongs SeATE P AR T Ran the

mougep4and t hoetiedablef makienpladyl tdfe tdld rEviangmic

human t herapi es. [0046] In another specific

enbGAtHDROL s Eleggritssy AP S MDA THET 6l ¥ &

%h' $uAvent] end neludem ichideyd & antdhedites aywrisE ng
ranmework regions from one anti body and CDR regi ons

f r oMcanditsvey, Armddyo@hardro047A84in Takastee SRRAK ¢

enbod] t, t agl ycosyl A - i pbadi f
eh SR § ot IO AT A (b eq ven on,
g g[f_%{)g}ol _d&sy@D%[ R &tgi]giclmmf raﬁ’ﬂj i feay ]fm'ltsdlln'rrmil_ude

i bodi es. n anot her i fi mbodi | , th
agl yossatizaiti W@ﬁi%i%ﬁe& ﬁﬁ%iﬁov@ﬁl %Jneé- °

lbnd
anti

%ﬁgﬁé@i%QQQQQQ%ﬁﬁ%ﬂ%%@&féﬁﬁkgéééégﬁ%yﬂ%béidfﬁ&ﬁé&ude

es conprising CDR regions fromat™ " |east two

di f fteseant dndytor antgtooditesin [OUD] £ vt Ho dsupinerei higoody

all of the_chinmeric antibodies. d '
el ISHAHRER COOne RO DR | ST H e G (O 1 e L ody v
St at g5, 154 Ontarfe@Oh 7 hosudbry | Serchd®8dsmShas omny 4 984man

Takeda, 1985]. [0050] In another embodi ment of thjs
i nverRieRnt ApgiYsy IRipehnEmE4l 38 i Horli ek %l sdUnted

1'32;:: %g%r%és’rﬂug@éﬁgg%, dwirend 7eds agwh fAh4y HUPR@, 196;

20

25

30

5,766,886; 5,821,123; 5,869,619; 6,180,377; 6,013,256;
5,693,761; and 6,180,370].

1. Humanized Antibodies

[0051] A humanized antibody is an antibody produced
by recombinant DNA technology, in which some or all of
the amino acids of a human immunoglobulin light or
heavy chain that are not required for antigen binding
(e.g., the constant regions and the framework regions
of the variable domains) are used to substitute for the
corresponding amino acids from the light or heavy chain
of the cognate, nonhuman antibody. By way of example,
a humanized version of a murine antibody to a given
antigen has on both of its heavy and light chains (1)
constant regions of a human antibody; (2) framework
regions from the variable domains of a human antibody;
and (3) CDRs from the murine antibody. When necessary,
one or more residues in the human framework regions can

be changed to residues at the corresponding positions



10 Primati zed and humani zed anti bodies typically

i nclude heavy and/or light chain CDRs froma nurine
w@mnioshaxdys grafted into a non-human primate orPE/OB2004/018708

anti body V region framework, usually further

conprising a human constant region [ R echmann, 1988;

Co, 1991; United 15 States patents 6, 054, 297,

5,821, 337; 5,770,196; 5, 766,886; 5,821, 123;

5, 869nethe @uISGesamti60dY389565 ts, BYSSPEYS &hg binding

6, 1803701 ., 1. cHURENL 260, S0 HbodL 5,005 L AchugmaLze

ant i yi's“an an y produce reconbi na
DNA Ehﬁbnohagge ne mbmehlmGQECanlaHI“bﬁcktmetanunn.ﬁ

aci ds of man i pmynogl obul i n \Y, hai n
thatHHW@nhéFgr@&EFPQGlﬁ rgﬁﬁFFGéhYbPﬁ& ESSS i % iytﬁ@

GPNSEantiEeghONRmARd BgpbhaBevar kufn8dkoBs cBhpbhed to
vari abl e domains) are used to substitute for the 25

correbpmﬁaﬂﬁghamﬁnoaaénbgdﬁﬁsnbﬁﬁéusﬁghheoiom@@vycontaln

chain, gt dgﬁgbgggﬁgagr HSHhHURQ a@%@§8ﬂént§y “@%&ﬂods for

exainE nizea ver sl on O i'ne anti
a gi meRingnhugenihad enthobbiet bire Wealykaod tbghhose of

chai ns constant regions a hunman anti body; (2
Crangholt) ap FBgi oG PRORPERBOUAPFANPE ABRAREIERNY 239400,
antlgogeg'bggxs AR chR3hn&DRS oBBOMyLREBYENNE 19838 ; Queen,

When necessary, oné of nore residues in t
hunam989an§w¢amdnegﬂ6ﬁ§,cﬁnltbé Shahgedpabenésﬁddé§,éﬁ0]-

t he &géégipond ng . Rasiti, ogﬁmngZQQS %1 2 entlon

PCT/ / 018758° TS I'n € fur 'ne “an soas to

presaumanﬁaédbanduagdlaéfametgeﬁérhhedhuyamhéed
anti body to the antigen. This change IS sonetines

cal | BgangRERVFBEAPRORT" MUphAENi(PEd ORREIhHRPRgEuUman) CDRs

ﬁ?”ebﬁkbyaahﬁmhﬁsankh£8 %btoM r@lbﬁbk;ﬁﬁca €this is

response I n numans as cofpare chimeric human

ant i hotliesedeeauselfibwsf:or rt@n thetaDNAs encoding heavy and
light chain variable domains are isolated from a
hybridoma; (2) the DNA sequences of the variable
domains, including the CDRs, are determined by

20 sequencing; (3) the DNAs encoding the CDRs are
transferred to the corresponding regions of a human
antibody heavy or light chain variable domain coding
sequence by site directed mutagenesis; and (4) the
human constant region gene segments of a deéired

25 isotype (e.g., 1 for CH and k for CL) are added.
Finally, the humanized heavy and light chain genes are
co-expressed in mammalian host cells (e.g., CHO or NSO
cells) to produce soluble humanized antibody.
[0053] At times, direct transfer of CDRs to a human

30 framework leads to a loss of antigen-binding affinity
of the resultant antibody. This is because in some
cognate antibodies, certain amino acids within the

framework regions interact with the CDRs and thus



consi derably fewer non-hunman conponents. Methods for

meki ng hunmani zed anti bodies are well know to those of
wa@Raosi03ims t he art of anti bodi es [ European Pat eP€T/US2004/018708

239400; 10 Jones, 1986; R dehmann, 1988; Verhoeyen,

1988; Queen, 1989; Olandi, 1989; United States

patent 6,180,370]. [0052] In one enbodiment of this

invention, humanized antibodies are generated by the

t r anslaenas dieofviereilie 3nGE I6th @rmﬁigm GrERiCDRO 1 Fhe
ontQ_a.hunman ant| . re specify I IS d
aphﬁﬁég’olraa%‘folr}!tno%gl%(f) ﬁ(:sé E%N@ug?c% r?tgﬁr%éﬂva? zfr?d

|hl ghhé:(i{a@u@(e\é)a‘lbaam endendEions are it$e deahefwooris aregions of -

ybri dong; t he DNA sequences of the variahble .
domiies ACCREER MG HRORDRE SHE T oA By Rt igen-

equanciing Acditihe AT RNCRAHE d hentGRRwAr € Th 1
%r a_ns?lerlr daioltﬁlg%/cqrrespondi ng regions ofyaa hur?angenera
ant |alp@ctyoalgﬂmg/ ot ndkgng dsaikn Mt déaist e dang to
sequence si.t.e di,rected myt | 518y, ( t .

hu O@(ﬁws%/farﬁklr%elgilgln%gheenea@;cea%ee?’ofl a desclfjar'ed1 o5 FCT
IF S Otljiéft%r(tﬁ h&bphl ik dtoirorChtcarsd Ao faml Clengrestaddezh 1] .

inally, the humani zed heavy and |ight chain genes are
co- expressed idr iRl M‘W}i@d*‘ﬁl s (e.g., CI%O or NSO
168! | @odd Prodyce, 50!l & hwarani zed e | hosnt {§053]

t tines, direct transfer of CDRs to a human_ 30

f r amevairdodiesslsantd ant dssdwfderritvajerizes mliaghaf ¥y nryian

of the resultant anti y. . This.is_ because in sone
cogrist %ﬁﬁﬁfjboalﬂ ”?é%]gfaarrhtl}rﬁ%loes%bi ds within the
frangpygydq r egi oNSa inth1es e i dil dsh eerfGiié raealc t bl St WGE
2005/ 003175 PCT/ US2004/ 018708 16 jnf|uence the
oveLJaTLVerawf?Tge i kil JFYTHE 130 FPP RS A7 T ER2 TR
uc Sy i1 | ryi.t4.cal ' UCERA

TR At B o RO E RS o Tep Y e cemobas

1991] or phage-displayed antibody libraries [United

States patent 6,300,064].

[0056] In a more particular embodiment of this
invention, the fully human antibodies are prepared by

20 repertoire cloning [Persson, 1991; Huang and Stollar,
1991]. In addition, United States patent 5,798,230
describes preparation of human monoclonal antibodies
from human B cells, wherein human antibody-producing B
cells are immortalized by infection with an Epstein-

25 Barr virus, or a derivative thereof, that expresses
Epstein-Barr virus nuclear antigen 2 (“EBNA2"), a
protein required'for immortalization. The EBNA2
function is subsequently shut off, resulting in an
increase in antibody production.

30 [0057] Other methods for producing fully human
antibodies involve the use of non-human animals that
have inactivated endogenous Ig loci and are transgenic

for un-rearranged human antibody heavy chain and light



the acceptor antibody in order to retain the antigen 5

bi nding activity of the cognate anti body. The genera
wappsoeahes of maki ng back nmutations is well kpoOmS1004/018708

those of skill in the art [lQueen, 1989; Co, 1991; PCT

pat ent application WO 90/ 07861; Tenpest, 19911. 2.

Human Anti bodi es 10 [0054] In one enbodi nent of this

i nvention, antibodies and antibody derivatives are

f ul Ighahiummenesyl y sy tHRTISIEDIEY AHITDEIE Joosguni zed

In a, re artlcniqfﬁgggggnge@%éﬁ pit hi rdﬂé%ﬂ“[éﬂhted

tne UnEn Ant'i are prepare 15 using in
Vit rsﬂ:aﬂ:rémﬂeﬁmrs sclpizlenbmyt G.mlt[eBbeﬂ‘tr‘éGIQS sgddntor

phage- di spl ayed ant b b U
S T e e U e g S e
antgg} 'Hoﬁgstéaﬁ5bé'@@%Eféﬁbdtﬂﬁbﬁlﬁ|d@1ﬂéﬁﬁbr1ved there

es are prepared by 20 repertoire cloning
[ Peremm m demurﬂgs ol Shene arethody jare rd%fa%ﬁf%b%% in

U
P oS AR 51 T S Ss e AR N e

“heﬁﬁiﬁ>huﬁ@ngﬂﬁli&nﬁ&¢m$Mbﬂtémﬁé3cmmﬂéﬁnzm@ transgenic
inmmortalized by infection with an tejn 25 Barr

vi r uslcoreentaining |1V€“@1He¥%d’f‘lmt}%$sexjp?‘e dLng "United
1ppstai - ba q;g 2V 5SS DHSh €2k o antihgeps 2i b FBMGEY i x @ (Fremont ,

proteln Fequired for inmortalization. The NA2
fLnumAXmeb&smmseqmehpaweeh@thﬁh resRett | Hg KEVAHOUSE®

increase in od 3
ot HOURS £ GHo ST GE0S Mg EF Ry HOnem CARTTEBus 62 e haT ve

the @st@f5@@naﬂ@n@n1@®19@$$ Gh@én haye7pnMendeatem997 and
endogenous g loci and are transgenic

un- r©@¢r%@@é@uﬁuﬁ%ﬁlﬁnﬂﬂ%ﬁﬂ?)h@%@%lEﬁEFﬂnﬁnBaF?ﬁﬁF VO
%905é9§§é3§1ﬁ§jl%?2996&9&87H§ce 1nclud1ng European Patent

843961 and Tomizuka, 1997.
GENERATION OF DEGLYCOSYLATED ANTIBODIES

[0058] Currently there are two ways to reduce the
effector function of a mAb while retaining the other

20 valuable attributes of the Fc portion thereof. One way
to modify an antibody is to mutate amino acids on the
surface of the mAb that are involved in the effector
binding interactions [European Patent 239400;
Jefferies, 1998]. While it is likely that some

25 combination of mutations will lead to adequate
reduction of effector function, the surface mutant
antibodies that have been tested so far appear to
retain residual activity. Another issue with this
approach is that amino acid changes on the surface of

30 the mAb may provoke immunogenicity.
[0059] The present invention relates to aglycosyl
anti-CD154 antibodies or antibody derivatives with

decreased effector function, which are characterized by



chai n genes. Such transgenic animals can be i nmunized

wth activated T cells or the D1.1 protein [United
wEr@smessipat ent 5,474, 771; United States pat entPCT/US2004/018708

6, 331,433; United States pd8ent 6455,044] and 5

hybri domas can be generated fromB cells derived there

from The details of these nmethods are described in

the art. See, e.g. the various GenPharm Medarex (Palo
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CA) pudddlati ohs/ @t estisodindnt espeptesenXENOMIUSE(R) the

m ce, including United Stat tents 6,075 ,
bl oL Wbt S ates patents & 078 Wy cnain

gnd gihe yprdOUsn KiTEd &éwe@@gély@@symfpaﬁeat&ﬂé

concernl ng transom c" mce i nclu ng European Pat ent
8439siteand Tioas z uka, orl@qyre CENEFATROPGIment of this

DEGLYCOSYLATED ANTI n . a

t wo %V%niflo?éd@%e %%g%}f %ol?if%% ?o%lll%%ﬁg&%gﬁ oF
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the Fc portion thereof. % no |fy an anti bodgf

i s tREFY af e B Sﬁ%y%%ﬂﬂ%aiuho?h lt%urfa?:e of THEAHRAGD

bhaLNfégQ'@Nﬁ%yegsiﬂgtﬁ§b§éfﬁ@t§Umb@£D§gﬁgand expressed in
i nteractions [ European Patent 239400; Jefferies,

1998in aWptrepriats h@k*elvelhat EoreexasptenbFhasi BRtation

Funct o RECRIT SRt Ant o bret bie she: el AavETheene

teStﬁé‘céﬂnéﬁde@ppﬁﬁto&@l fetaunigesi diak motagehysis kit
Anot her issue with this approach js that am no agid
chanfeamohmerehanr PAREMaFi30Bt AkeRiAb (RAFCpFBvaKe Ny, USA).

asIheh Ly WICSBlalnexR BB btyeDkopstbatae o

deriwallvés.gi t RSO or CHO cell) and then purified. As one
example, purification can be carried out using Protein
A and gel filtration chromgtography. It will be
apparent to those of skill in the art that additional

20 methods of expression and purification may also be
used.
[0061] In another embodiment of the present
invention, the aglycosyl anti-CD154 antibodies or
antibody derivatives have decreased effector function,

25 wherein the modification at the conserved N-linked site
in the Cy, domains of the Fc portion of said antibody or
antibody derivative comprises the removal of the Cg
domain glycans, - i.e., deglycosylation. These
aglycosyl anti-CD154 antibodies may be generated by

30 conventional methods and then deglycosylated
enzymatically. Methods for enzymatic deglycosylation
of antibodies are well known to those of skill in the

art [Williams, 1973; Winkelhake & Nicolson, 1976].
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the Fc portion of said antilthody. [0060] In one

enbodi nent of present invention, the nodification

conprises a nutation at the heavy chain 5

glycosyl ation site to prevent glycosylation at the,

sitel00BRE, i nlmnnptldererdodhpRdr neht tlais t hpgention,
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reconnende protocol for unique site nutagenesis kit

f r onpdneichant PhatdeenaiBpdyech (Piscataway, NJ, USA).
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be apPEPERECE OCPRBAELERI SRIFT PALVREPATEepaay bE used as
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may al so be” used.”[0061] In another enbodi ment of the

pr esent ibodyederbvatihes agviitobynagnthegDbpg4deglycosylated.

anti bodi es_or antibody derivatives_have d eased.
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15, GLF MDA Ay Higaaes20LHSORM! oRLChiatont
invention are produced by the site directed mutation or
by the enzymatic deglycosylation methods described
above, the basics of antibody generation are well known
to those skilled in the art. For example, protocols

20 for immunizing non-human mammals are well-established
in the art [Harlow, 1998; Coligan, 2001; Zola, 2000].
[0065] Following immunization, the antibodies or
antiBody derivatives of the present invention can be
produced using any conventional technique. See, for

25 example, Howard, 2000; Harlow, 1998; Davisg, 1995;
Delves, 1997; Kenney, 1997.
[0066] In some embodiments of this invention, the
host cells may be, for example, (1) bacterial cells,
such as E. coli, Caulobacter crescentus, Streptomyces

30 species, and Salmonella typhimurium; (2) yeast cells,
such as Saccharomyces cerevisiae, Schizosaccharomyces
pombe, Pichia pastoris, Pichia methanolica; (3) insect

cell lines, such as those from Spodoptera frugiperda —
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[ 0065} aFed 4 PW( Mg $B28] 20k | OUSAY henant hdadaesonal Institute
anti body derivatives of the present invention can

pr oceiE cGental Megieahvemteores (BERNF LU MR ege?%{")g% soell
l%é?3£%§bi£g¥?§ﬂg%ﬁg§$’%%%%%P?‘Cé??SRe£@¥i§®ri8§5KCamden,
NJ, USA). These cell types are only representative and
this is not meant to be an exhaustive list.
[0067] In another embodiment of this invention,
aglycosyl anti-CD154 antibodies or antibody derivatives
20 are prepared by cell free translation.
[0068] In another embodiment of this invention,
aglycosyl anti-CD154 antibodies or antibody derivatives
are produced in bioreactors containing the antibody-
expressing cells, in order to facilitate large gscale
25 production.
[0069] In another embodiment of thisg invention,
aglycosyl anti-CD154 antibodies or antibody derivatives
are produced in transgenic mammals (e.g., goats, cows,
or sheep) that express the antibody in milk, in order
30 to facilitate large scale production of aglycosyl anti-

CD154 antibodies [United States patent 5,827,690;
Pollock, 1999].
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host cells may be, for exanple, (1) bacterial cells,
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cells, such as Saccharonyces cerevisi ae,

Schi zosacchar onyces ponbe, Pichia pastoris, Pichia

nmet hanol i ca; (3) insect cell lines, such _as those
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ant IE@HXIP@@H- udeg Hite ?:’F%p%?%dfb‘i}“&%‘ﬁ {?ree
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i'nven Ycosyl ahti-CD154 anti bodi es or
antIbbmldaieiamatam@sacm@tpmdu@@@ in bsoreagfbpgt of the
Contgégéggttlnvgﬁéiggdgo provide aglycosyl anti-CD154
antibodies or antibody derivatives with one or more of
these post-translational modifications.

20 ANTIBODY MODIFICATIONS

[0072] When administered, antibodies are often
cleared rapidly from the circulation and may therefore
elicit relatively short-lived pharmacological activity.
Consequently, frequent injections of relatively large
25 doses of antibodies may be required to sustain the
therapeutic efficacy of the antibody treatment.
[0073] In one embodiment of this invention, the
aglycosyl anti-CD154 antibodies or antibody derivatives
may be modified (i.e., attached to other moieties) to
30 increase the integrity and longevity of the antibody in
vivo. For example, the aglycosyl anti-CD154 antibodies
or antibody derivatives of this invention may be

modified to include a moiety that can increase



expressing cells, in order to facilitate |arge scale
25 production. [0069] In another enbodiment of this
WO pwshodloh, agl ycosyl anti-CD154 antibodi es 0OPCT/US2004/018708
anti body derivatives are ptoduced in transgenic
manmmal s (e.g., goats, cows, or sheep) that express
the antibody in mlk, in order 30 to facilitate |arge

scal e production of aglycosyl anti- CD154 antibodies
[ Unistteb iStiatadsi gt diesian RBBengimy | tdek, sqogyhalfp life

2005/ 175 P 004/ 018708 21 [0070] As noted
abo&%?qﬁﬁ%éﬁﬁﬁgéﬁ 1 anti-CD154 antibodies or

ant ij[mm;;é&]deri vt | sese afmiidibl nprrese gt §imve ninoenthen beghe
produced in prokaryotic and eukaryotic cells,.. T
G670 DL S S P s R & 1 LR ey (e
%nt'55¥Hfghéﬁaﬁgﬁhﬂméﬁ%”5f'Wﬁ%ﬁ%iéﬁﬁubiégbém@ﬁﬁhs, such as

ybridonma cells, B cells, plasma cells, as well as
hostpalatd tthy emmmtg el y caribymesirs exprbssthyhene glycol

anti bodi es. of th res ' '

o hers el e hE ety TR, (P ose,
agp?@etx@?h@,stp@;eyhﬁ%I ad o syl bap@lmﬁmyipyrrd:l sdone or
abi l'i 0 process the expre; CD154 teinin .th
desip@yBEahiRm. - 1 2abdPt P‘@ﬁf’cﬁﬁ %‘hlr‘ﬁ%%‘@’igg‘fgo%’fﬁéh‘t&he
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incly ut are’ no mted to, 15 acetyl ation,
car himxtytaréwoys phoehor yh athan, do| e deeFoRsSranding

acylatio and it jis.,an ect of, 1he es )
invéﬁ?T?#ﬁ#hﬁ%r%ﬁ?ﬁ%l%ﬁl@%@%@?Ogﬁ%%iciﬁga’ %ﬁ??ﬁ%ﬁ?éslg92’
or afdirkesy, dessyatkyesewi thgone or nore of these
post-translational nodifications, 20 ANTI B

| at | Y |
NCDIF@QﬁﬁiC»E;%@b?@?de%ﬂdhﬁh?%?%?%?e@?yaﬁ%E%oHFggeﬁ?g the

1%fte8rotein's solubility in aqueous solution, eliminate
aggregation, enhance the bhysical and chemical
stability of the protein, and greatly reduce the
immunogenicity and antigenicity of the protein. As a
result, the desired in vivo biological activity may be

20 achieved by the administration of such polymer-protein
adducts less frequently or in lower doses than with the
unmodified protein.
[0076] In some embodiments of this invention, the
aglycosyl anti-CD154 antibodies are modified by

25 labeling with a detectable marker, for example, a
radioactive isotope, enzyme, dye or biotin.
[0077] In some embodiments of this invention, the
aglycosyl anti-CD154 antibodies or antibody derivatives
are modified by being conjugated to a therapeutic

30 agent, for example, a radioisotope or radionuclide
(e.g., 111In or 90Y), toxin moiety (e.g., tetanus
toxoid or ricin), toxoid or chemotherapeutic agent

[United States patent 6,307,026].
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elicit relatively short-lived pharmacol ogi ca
waeswolys  Consequently, frequent injections BET/US2004/018708
relatively large 25 doses @# antibodies may be
required to sustain the therapeutic efficacy of the
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unnodi fi ed ot ei ns chowski .. 1981; e , 1992
Nowny KYS18B5: “Rat 1501 Thar e LPO8YE Y | Baayeon o Broduce
nodi 44 CpEbPS SRYi abs05ingheasedy h@eribapiotei afsthis
solubrlity 1n aqueous solution, elimnate
aggré@&@ﬂ%h?nenhance the physical and chem ca
ﬁgabkbbéalof the proLelBnodnfegteabEycheducavtAeion, the
i'mrunogeni city and antigenicity of the protein. As a
aglycosyl anti-CD154 antibody derivatives include

heteromeric antibody complexes and antibody fusions,
such as bispecific antibodies, hemidimeric antibodies,
multivalent antibodies (i.e., tetravalent antibodies)

20 and single-chain antibodies. A hemidimeric antibody is
made up of an Fc portion and one Fab portion. A single
chain antibody is made up of variable regions linked by
protein spacers in a single protein chain.
[0081] Tn some embodiments of this invention, the

25 aglycosyl anti-CD154 antibodies derivatives of this
invention may also include proteins containing one or
more immunoglobulin light chains and/or heavy chains,
such as monomers and homo-or hetero-multimers (e.g.,
dimers or trimers) of these chains, where these chains

30 are optionally disulfide-bonded or otherwise cross-
linked. These antibodies derivatives may be capable of

binding to one or more antigens.



result, the desired in vivo biological activity may be
20 achi eved by the adm ni stration of such
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[ 0080} rghnsame2 @hbdd?2 2RAt sUof - Rhi sURAGENER8nPreHasions of
15 the Budapest Treaty for the International Recognition

of the Deposit of Microorganism for the Purpose to
Patent Procedure and assigned ATCC Accession No. PTA-
4931. A second such cell line, that produces. the
chimeric murine, aglycosyl mu5c8 antibody, was
20 deposited on January 14, 2003 with the ATCC, 10801
University Blvd., Manassas, Virginia, 20110-2209,
U.S.A., under the provisions of the Budapest Treaty for
the International Recognition of the Deposit of
Microorganism for the Purpose to Patent Procedure and
25 assigned ATCC Accession No. PTA-4934.
THERAPEUTIC METHODS

[0084] In one embodiment of this invention, an
aglycosyl anti-CD154 antibody, or an antibody
derivative thereof, or a pharmaceutical composition
30 comprising the antibody or antibody derivative, is
capable of inhibiting an immune response in a subject.

The antibody, antibody derivative or pharmaceutical



agl ycosyl anti-CD154 anti body derivatives include

heteroneri c anti body conpl exes and anti body fusi ons,
weaelvoes7di speci fic anti bodi es, hem di neric aneChUs10e£018708

mul tival ent antibodies (i.®&5, tetraval ent anti bodi es)

20 and singl e-chain antibodies. A hem dineric antibody

is made up of an Fc portion and one Fab portion. A

single chain antibody is nmade up of variable regions
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ant | bodyhanascelepbert cBOBROI ARtERyCAAPTISENS Wi haphibody
%gtxér1Q§Q%bég§vgéfi$¥tf%¥dls BPas$a8Sor binding to the

CD154 protein molecule.
[0087] In a specific embodiment of this invention,
the aglycosyl anti-CD154 antibody, antibody derivative
or pharmaceutical composition comprising the antibody
20 or antibody derivative is capable of binding to the
CD154 protein that is specifically bound by aglycosyl
hu5c8 produced by the cell line having ATCC Accession
No. PTA-4931.
[0088] In a specific embodiment of this invention,
25 the aglycosyl anti-CD154 antibody, antibody derivative
or pharmaceutical composition comprising the antibody
or antibody derivative is capable of binding to the
CD154 epitope that is specifically bound by aglycosyl
hu5c8 produced by the cell line having ATCC Accession
30 No. PTA-4931, and wherein the aglycosyl anti-CD154
antibody or antibody derivative is characterized by a

mutation of N298Q (N297 using EU Kabat numbering) .
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15 the Budapest Treaty for the Internationa

wRewogoalrs on of the Deposit of M croorgani smPCI/US1964/018708
Purpose to Patent Proceduré and assigned ATCC
Accessi on No. PTA- 4931. A second such cell line, that
produces the chineric nurine, aglycosyl mu5c8
anti bod mas 20 deposited on

the AReED1108010 BnPREFfis Brbadiiehsa §a§%1€'F6WﬁP§lon'

2011th29$lycys§lAantHn@95SthnEEB$H§'ogﬁtQBoH derivative
Budapest Treaty for the International Recognifion of

t he DEppbarm@ﬁeuwucaéopgmnpsmtﬁon chapPispoge the antibody

oL o RSB B 28 98BS TR OSSN Mcror
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anti body, or an antibody derivative thereof
phar ha¥enEi eal éBﬁpé@#VF@ﬁyéoaééﬁpFPéﬁﬁgaFﬁébﬁéﬂVb8@§lbOdY

or aa&&?egzlqsrb&abhg§mabéuteeeqbb%mgesaeabaybb&@raalng the

i Mmmune response I n-a subject. The antibody, antib
der|aatubedgrophannabedyldak1W£t2095hSO®a®5ble of blndlng

PCT/ US2004/ 8 2 Slt i,on i s _adm ni ed t.0

the Soop ot CPR5nprEReact EORE: ARl BPECRS Lhmdm: B

A " ekl oebye hubbblpmaau@@aUBy tak @@llaﬂhhﬁo@$V1ng ATCC
anti body derivative or pharnaceutical 5 conposition is

any AREEACiehi ¥R - |§Térﬂ@éﬂuvénﬁowhﬁﬁﬁémtth@héglycosyl anti-
CD15
6 eregﬁ&%@éﬁt bﬂé%gayﬁﬁgkgegtEQéMQ?qgﬂéfﬁéceut1cal

adn1n|s ete ni ng an
annunbmpas&tmehldbeswnotobuhdseoshmlbédenﬁotheeaeptand

Gepenguon. o ons . icludngy but el LISd Loyt on,
Afd th@eabﬁ?E%@§Qtb%tag@BHSQGBhﬁﬁh@@y, antibody derivative
or pharmaceutical composition comprising the antibody
or antibody derivative does not cause thrombosis. 1In a
more specific embodiment of this invention, the
aglycosyl anti-CD154 antibody, antibody derivative or
20 pharmaceutical composition comprising the antibody or
antibody derivative is capable of binding to the CD154
protein that is specifically bound by aglycosyl hubc8
produced by the cell line having ATCC Accession No.
PTA-4931, and wherein the aglycosyl anti-CD154 antibody
25 or antibody derivative or pharmaceutical composition
does not cause thrombosis.
[0091] In another specific embodiment of this
invention, the aglycosyl anti-CD154 antibody, antibody
derivative or pharmaceutical composition comprising the
30 antibody or antibody derivative is capable of
inhibiting the immune response by inhibiting the CD154-

CD40 interaction.



[0086] In a specific enbodinent of this invention,

t he agl ycosyl anti-CD154 anti body, antibody derivative
w@eoophadinmaceut i cal conposition conprising the Be/URmOY018708
15 or anti body derivative 28 capable of binding to the
CD154 protein nolecule. [0087] In a specific

enbodi nent of this invention, the aglycosyl

anti - CD154 anti body, anti body derivatijve
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hu5c;81apfnoachﬂmrhctwl tdmnpr&i:lt:lome:dlmmmrﬁgrcmd\msbm or

No. PTA-4931 0088]. I n a speci.f ' t, of thi
i nvERGide Z%élflhvéa 51/ dos apfiﬁ]:gétﬁbom% ; >
gnt 'ﬁ?ﬁLyan%%[ﬂchﬁ{ | Veroore sS4 co ﬂ@l@oﬁwéMOn,

conprising the anti body or anti body deri vat ive is
Capab@mmaﬂm MEESRPRERS 03 SZhaspm e lopel 2¢fatPY sredness,
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cel | Vin cces’si on A— 4931, and
wherei e g fien &@ityrﬁ:(éd/émairﬁmd om@matmm i dszcgh@goammody
derivative is characterlzedJr tion of N29

( N2 WP PG EX Kathlp ‘?%)Of b%ﬁ‘-'?sreSP nses
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ant i syonrates i vini lenmaromharomwekd] sedse onpbhe¥ybp asthma,
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proteiln I's specifically bound

osteocarthritis. Some examples of 1dlopath1c
inflammatory disease include: psoriasis and systemic
lupus.
[0093] In one embodiment of this invention, the

20 aglycosyl anti-CD154 antibody, antibody derivative or
pharmaceutical composition comprising the antibody or
antibody derivative is capable of inhibiting rejection
by the subject of a transplanted organ.
[0094] In a more specific embodiment of this

25 invention, the aglycosyl anti-CD154 antibody, antibody
derivative or pharmaceutical composition comprising the
antibody or antibody derivative is capable of
inhibiting rejection by the subject of a transplanted
heart, kidney, liver, skin, pancreatic islet cells or

30 bone marrow.
[0095] In one embodiment of this invention, the
aglycosyl anti-CD154 antibody, antibody derivative or

pharmaceutical composition comprising the antibody or



10 agl ycosyl hu5c8 produced by the cell |ine having
ATCC Accession No. PTA-4931, and wherein the

wa@giogpoaryd anti- CD154 anti body or anti body depPCwEHS$100£018708
or pharmaceutical conposi28on does not bind to an
effector receptor. [0090] In a specific embodi nent of
this invention, 15 the aglycosyl anti-CD154 anti body,
anti body derivative or pharmaceutical conposjtion
compritsitagyt e niiE oW TncamplifoBE deiitlting @eatt-vs-
not coasucseditsher onbasi sgh gd@aﬁcmre speci fic enbodi nent
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cel ICES a|lne havi ng ATCC%%(:essi on No. PT%4931, an:l(;bédn}(’3 °

wherasiti idvty atgyicostyivents -cmEl amf bodyi st brg allergic
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embagi T@rdy afo thdsi ciTvantoompthde dghysosyl

anti - CD154 anti body, anti(giod derivative or_ ..
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i nf | awpeiTBwRe F3E Sedee pur pEIBRLSF Phi %quaﬁW%nfilseases
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Myasthenia gravis, systemic lupus erythematosus,
Graves’ disease, idiopathic thrombocytopenia purpura,
hemolytic anemia, diabetes mellitus, inflammatory bowel
disease,.Crohn’s disease, multiple sclerosis,

20 ©psoriasis, and drug-induced autoimmune diseases, -
e.g., drug-induced lupus.

[0098] In one emﬁodiment of this invention, the
agiycosyl antibody, antibody derivative or
pharmaceutical composition comprising the anfibody or

25 antibody derivative is capable of inhibiting an
autoimmune response in a subject suffering from an
autoimmune response which is derived from an infectious
disease.

[0099] In one embodiment of this invention, the

30 aglycosyl antibody, antibody derivative or
pharmaceutical composition comprising the antibody or
antibody derivative is capable of inhibiting an

autoimmune response in a subject suffering from an



dilation with edema and m gration of phagocytic

| eukocytes. Sone exanples of inflammtory responses 10
WO p@bMeB7s arthritis, contact dermatitis, hyperPdTES2004/018708

syndrone, inflammatory bowep di sease, allergic asthmg,

and idiopathic inflamatory disease [Gllin, 1989].

Sone exanples of arthritis include: rheunatoid

arthritis,. non-rheumatoid inflammatory arthritis, 15

arthautosmmgs@crasp@naﬁtthyhelau@@as@ednérom Reiter’

|nfla arth 0 a f
idio nn%romgrngﬁéﬁﬁggér%Lé%ggégénﬁﬁﬁéuggggéggf|ggys
and syséevieén, Iapp511@§098i tabeneugabodi. nent of this

i nvention, the_20 ti-CD154 ti bod
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?fye s§ﬂeaae&b899y Qht iBBbIbedy 1 gerivat bye is

capa inhibiting rejection” by the subject of a
t r anshémmaedubigah. cpaposditianacavpeispegi the antibody or
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ant | erivative

phar facgugiBgkceOnNposi tion conprising the antlbody or
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of inhibiting graft-vs- host di sease in a subj ect ..

[0096}braséfe eNbBUPREAENSLLLNLEY| RREHIPHALifhe Some

29! vegsyl,18at brCRiRd a0kl Red¥a <28t L RRdVader eghiye gl ¢
Hepatitis-B; cirrhosis; cirrhosis of the liver
secondary to a toxic insult; cirrhosis of the liver
secondary to drugs; cirrhosis of the liver secondary to
a viral infection; and cirrhosis of the liver secondary

20 to an autoimmune disease.
[0102] In one embodiment of this invention, the
aglycosyl antibody, antibody derivative or
pharmaceutical composition comprising the antibody or
antibody derivative is capable of inhibiting

25 gastrointestinal disease. Some examples of
gastrointestinal disease include: esophageal
dysmotility, inflammatory bowel disease and
scleroderma. '
[0103] In one embodiment of this invention, the

30 aglycosyl antibody, antibody derivative or
pharmaceutical composition comprising the antibody or

antibody derivative is capable of inhibiting vascular



5 pharmaceuti cal conposition conprising the antibody

or anti body derivative is capable of inhibiting
W@PR008/0gd1es responses, in a subject - for exanpPE&r/ukmy4/018708
fever or an allergy to peddcillin or other drugs.

[0097] In one enbodi nent of this invention, the 10

agl ycosyl anti-CD154 anti body, antibody derivative or
pharmaceutical conposition conprising the antibody or

ant idbiothaster | B etanrkgrai e Wi disrpgdetnclude:

aut ol sune, Lespanse 40 Subl.ealeaul farng, f rom [
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20 puurilesis, demnidvatring | belucaeplate od imiitel el g ekhe -
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the antibody or 25 antibody derivative is capable 8f
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enbochmers 1 ofon hiay | e emdiioni st ¢eed 300 aghg coshject in an

anti bod ant L body derivative. or har '
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response in a subject sufferin rom an WO 2005/ 003175

PCT/ [8b0BY/ 018708ONS e BRPSH HFheCF eSPoRsE VAT ERORs the

1%eriggﬂy558§13§ﬁﬁfﬁédy, antibody derivative or
pharmaceutical composition comprising the antibody or
antibody derivative is capable of inhibiting viral
infection of the T cells of a subject by the HTLV I
virug. Such an aglycosyl anti-CD154 antibody, antibody

20 derivative or pharmaceutical composition may be
administered to the subject in an amount effective to
inhibit viral infection.
[0106] In one embodiment of this invention, the
aglycosyl antibody, antibody derivative or

25 pharmaceutical composition comprising the antibody or
antibody derivative is capable imaging tumor cells or
neoplastic cells in a subject that express a protein
that is specifically recognized by aglycosyl hu5c8
produced by the cell line having ATCC Accession No.

30 PTA-4931. A method for imaging tumor cells or
neoplastic cells in a subject comprises the steps of:
administering to the subject an effective amount of the

aglycosyl anti-CD154 antibody, antibody derivative, or



syndrone, spondyloarthritis, Lynme disease, HV

i nfection, syphilis, or tuberculosis. [0100] In one
weerwediarent of this invention, the 5 aglycosyPCT/US2004/018708

anti body, anti body derivatidve or pharnaceuti cal

conposition conprising the anti body or antibody

derivative is capable of inhibiting fibrosis in a

subj ect. [0101] Sone exanples of fibrosis include:
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the presence of tumor cells or neoplastic cells in a
subject comprises the steps of: administering to the
subject an effective amount of aglycosyl antibody,
antibody derivative, or the pharmaceutical composition

20 under conditions permitting the formation of a complex
between the antibody or antibody derivative and a
protein; clearing any unbound imaging agent from the
subject; and detecting the presence of any
vantibody/protein complex or antibody derivative/complex

25 formed, the presence of such complex indicating the
presence of tumor cells or neoplastic cells in the

subject.

PHARMACEUTICAL COMPOSITIONS

[0108] This invention provides pharmaceutical

30 compositions comprising an aglycosyl anti-CD154
antibody or antibody derivative, as disclosed herein.
[0109] In one embodiment of this invention, the

pharmaceutical composition comprises one or more



30 di sease. Sone exanpl es of vascul ar di sease incl ude:

at herosclerosis or reperfusion injury. [0104] In one
wepdsmoitent of this invention, the aglycosyl Ber/Ukmdy918708

anti body derivative or 5 pBarnaceutical conposition

conprising the anti body or antibody derivative is

capable of inhibiting the proliferation of T cel

tunor cells in a subject suffering froma T cel

cancaglycosyly.antal TCREF4 anteiiRedd 9F 9T | FHphRPRY Such
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deri‘vative or pharmaceutical conposition conprising

t he Gativeody ehiakei bodyukieer vax i yestabihpadre of

i nhi bij vir [ t ;

oo BRHHEE Vb M o thudle Tischigett pe oo

ant i 1 /53541 anf i tiedyphanhabodyi 291 terava¢pvebbe carrier is
phar maceuti cal_ conposition, ma nistered . to the

. be adni
subj R SPRA &R BRDEMECSl FoLiToe POYSIRHPatcagi Fajine, water,

1b”f98££fgteﬁ OB sd Proden epbedh IBPL oRE &£HH SehlYEDbhEN-
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ph?raageut®t§!wabaposmu1@hon©nprising the anti body or
anti er t [ [ ]
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or antibody derivétive may also be delivered
microencapsulated in a membrane, such as a liposome.
[0113] In one embodiment of this invention, the
pharmaceutical composition may be in the form of a

20 sterile injectable preparation, for example, a sterile
injectable agueous or oleaginous suspension. This
suspension may be formulated according to techniques
known in the art using suitable dispersing, wetting,
and suspending agents.

25 [0114] In one embodiment of this invention, the
pharmaceutical composition may be delivered orally,
topically or intravenously.

[0115] In a more specific embodiment of this
invention, for oral administration, the pharmaceutical

30 composition is formulated in a suitable capsule,
tablet, aqueous suspension or solution. Solid
formulations of the compositions for oral

administration can contain suitable carriers or



adm nistering to the subject an effective anmount of
the aglycosyl anti-CD154 anti body, anti body

walesoswesiryve, or WO 2005/ 003175 PCT/ US2004/ 0187PSI/USH04/018708
t he pharnmaceutical conposi 83on under conditions
permtting the formation of a conpl ex between the
anti body or antibody derivative and a protein on the
surface .of. tunmor cel.ls or_ neoplastic cells;, an
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invention, for topical applications, the pharmaceutical
compositions may be formulated in a suitable ointment.
Some examples of formulations of a composition for
topical use include: drops, tinctures, lotions, creams,

20 solutions, and ointments containing the active
ingredient and various supports and vehicles.
[0117] In one embodiment of this invention, a
topical semi-solid ointment formulation typically
comprises a concentration of the active ingredient from

25 about 1 to 20%, - e.g., 5 to 10%, in a carrier, such as
a pharmaceutical cream base.
[0118] In one embodiment of this invention,
pharmaceutical compositionsg for inhalation and
transdermal compositions can also readily be prepared.

30 [0119] In one embodiment of this invention, liquid
formulations of a pharmaceutical composition for oral

administration prepared in water or other agueous

vehicles can contain various suspending agents such as



[0108] This invention provides pharmaceutical 30

conposi tions conprising an aglycosyl anti-CD154
wa@eiosioaxdys or anti body derivative, as di scl osedP¢EUS1004/018708

[0109] In one enbodi ment oB4this invention, the

phar maceuti cal conposition conprises one or nore WO
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15 vegetable oils, dimethylacetamide, dimethylformamide,
ethyl lactate, ethyl carbonate, isopropyl myristate,
ethanol, polyols - i.e., glycerol, propylene glycol,
liquid polyethylene glycol, and the like. In some
embodiments, the composition includes a

20 citrate/sucrose/tween cérrier. For intravenous
injections, water soluble versions of the compositions
can be administered by the drip method, whereby a
pharmaceutical formulation containing the antifungal
agent and a physiologically acceptable excipient is

25 infused. Physiologically acceptable excipients can
include, for example, 5% dextrose, 0.9% saline,
Ringer’s solution or other suitable excipients. A
suitable insoluble form of the composition can be
prepared and administered as a suspension in an aqueous

30 Dbase or a pharmaceutically acceptable oil base, such as
an ester of a long chain fatty acid - e.g., ethyl

oleate.



pharmaceutical conposition may be delivered orally,
topically or intravenously. [0115] In a nore specific
wepdsmoirent of this invention, for oral PCT/US2004/018708
adm ni stration, the pharmaégutical 30 conposition is
formul ated in a suitable capsule, tablet, aqueous
suspensi on or solution. Solid fornulations of the
conmpositions for oral adm nistration can contain
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composition to the subject.
[0123] In some embodiments of this invention, the
pharmaceutical composition further comprises an
immunosuppressive or immunomodulatory compound. For
20 example, such an immunosuppressive or immunomodulatory
compound may be one of the following: an agent that
interrupts T cell costimulatory signaling via CD28; an
agent that interrupts calcineurin signaling, a
corticosteroid, an anti-proliferative agent, and an
25 antibody that specifically binds to a protein expressed
on the surfaqe of immune cells, including but not

limited to CD45, CD2, IL2R, CD4, CD8 and RANK FcR, B7,

CTLA4, TNF, LTB, and VLA-4.

[0124] In a some embodiments of this invention, the
30 immunosuppressive or immunomodulatory compound is

tacrolimus, sirolimus, mycophenolate mofetil,

mizorubine, deoxyspergualin, brequinar sodium,

leflunomide, rapamycin or azaspirane.



topical sem -solid ointnment fornulation typically
conprises a concentration of the active ingredient

w0 e@sea7about 1 to 20% - e.g., 5 to 10% i n BCT/US2004/018708
carrier, such as a pharmaéeutical cream base. [0118]
In one enbodi nent of this invention, pharmaceutica
conpositions for inhalation and transdernal

conpasi.tiqns can also readily be prepared. 30 [0119]
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enbodi ments, the conposition includes a = .
[0127] In some embodiments of this invention, the

aglycosyl anti-CD154 antibodies, antibody derivatives
and pharmaceutical compositions may be administered to
a subject by injection intravenously, subcutaneously,
20 intraperitoneally, intramuscularly, intramedullarily,
intraventricularly, intraepidurally, intraarterially,
intravascularly, intra-articularly, intra-synovially,
intrasternally, intrathecally, intrahepatically,
intraspinally, intratumorly, intracranially, enteral,
25 intrapulmonary, transmucosal, intrauterine, sublingual,
or locally at sites of inflammation or tumor growth by
using standard methods.
[0128] In some embodiments of this invention, the
aglycosyl anti-CD154 antibodies, antibody derivatives
30 and pharmaceutical compositions may be administered to
a subject by routes including oral, nasal, ophthalmic,

rectal, or topical.
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i njections, water sol uble versions of the conpositions
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the inhaler.

[0132] In further embodiments of this invention, the
aglycosyl anti-CD154 antibodies, antibody derivatives
and pharmaceutical compositions may be administered to

20 a subject by sustained release administration, by such
means as depot injections of erodible implants directly
applied during surgery or by implantation of an
infusion pump or a biocompatible sustained release
implant into the subject.

25 [0133] In a more specific embodiment, the aglycosyl
anti—CD154 antibodies, antibody derivatives and
pharmaceutical compositions of this invention may be
administered to a subject by injectable depot routes of
administration, such as by using 1-, 3-, or 6-month

30 depot injectable or biodegradable materials and
methods.

[0134] In a more specific embodiment, the aglycosyl

anti-CD154 antibodies, antibody derivatives and
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pharmaceutical compositions of this invention may be
administered to a subject repeatedly at intervals
ranging from each day to every other month.

[0137] In one embodiment of this invention, the

20 aglycosyl anti-CD154 antibodies, antibody derivatives
and pharmaceutical compositions can be administered in
multiple doses per day, if desired, to achieve the
total desired daily dose. The effectiveness of the
method of treatment can be assessed by monitoring the

25 subject for known signs or symptoms of a disorder.
[0138] For all embodiments of this invention, the
dosage and dose rate of the aglycosyl anti-CD154
antibodies, antibody derivatives thereof and
pharmaceutical compositions of this invention effective

30 to produce the desired effects will depend on a variety
of factors, such as the nature of the disease to be

treated, the size of the subject, the goal of the



15 should not be limted to the exanpl e provide
herein. [0127] In sone enbodi nents of this invention,
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37 [0129] .In a re specifi.c enbodi nent, .the aglycos
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reaction to transplanted tissue or to chronically

administered antigenic pharmaceuticals, the antibodies,
antibody derivatives or pharmaceutical compositions of
the invention are administered at intervals for as long

20 a time as medically indicated, ranging from days or
weeks to the life of the subject.
[0140] In one embodiment of this invention, the
subject (s) that can be treated by the above-described
methods is an animal. Preferably; the animal is a

25 mammal. Examples of mammals that may be treated
include, but are not limited to, humans, non-human
primates, rodents (including rats, mice, hamsters and
guinea pigs) cow, horse, sheep, goat, pig, dog and cat.
Preferably, the mammal is a human.

30 [0141] This invention may be better understood based
on the Examples that follow. However, one skilled in
the art will readily appreciate that the specific

methods and results discussed are merely illustrative



and pharmaceutical conpositions of this invention may
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15 hub5c8 mAb

In order to reduce the effector function of
hu5c8 mAb, an aglycosyl form was created by changing
the canonical N-linked Asn site in the heavy chain Cy,
domain to a Gln residue.

20 [0144] A competitive binding assay demonstrated that
the ability of the aglycosyl hu5c¢8 mAb to bind to cell-
surface CD154 was unaltered, as compared with the
glycosylated hu5c8 mAb (FIG. 1).

[0145] The reduction in effector function was

25 measured in vitro using a bridging assay format. The
relative binding of aglycosyl hu5c8 mAb to FeyRI was
diminished twenty-five-fold, as compared with
glycosylated hu5c8 mAb (FIG. 24). No resgidual binding
of the aglycosyl hu5c8 mAb to FcyRIII could be

30 demonstrated at concentrations up to 5 mg/ml, while the
normal glycosylated hu5c¢8 mAb gave an EC50 of 50 ng/ml

in the same assay format (FIG. 2B).
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for a brief time, such as an exogenous antigen
adm ni stered on a single day of treatnent. Exanples of
wagoosimed17a t herapy woul d i ncl ude coadm ni st r at PORUSE004/018708
the antibody or antibody derivative of the invention
along with a therapeutic agent, for exanple an
antigenic pharmaceutical, an allergen or a bl ood
product, or a -gene therapy vector. In indications
where antigen is 15 chronically present, such as,in
controlling i mune reaction to transplanted tissue or
to chronically adm nistered antigenic
pharmaceuticals, the antibodi es, antibody derivatives
or pharnmaceutical conpositions of the invention are
adm nistered at intervals for as long 20 a tine as
nedi cally indicated, ranging fromdays or weeks to the
Tabte df the subject. [0140] In one enbodi ment of this
; e
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pig, dog and cat. Preferably, the mamml is a human.
30 [0141] This invention nmay be better understood

Ver—OnE e

Antibedyi n GM@Xart will Fdadily apfEtiate thawet he
specific ntigivak) and (eddirka)i scﬂ%&élﬂghrp ner ()
il Tustrative WD 2005/ 003175 PCT/ US2004/ 018708 40 of

gV ents ) ( 31 61§S 4,640 OT@ ) f THI (410 J "e1.5 (+ 2.5
‘Eﬁnu‘gsgdafrrent%wo# ~t h_e?l nventql'c')n th%t fo Tow¥her ea‘t_er. )
oy’ kgl B0’y 40 ET0) 47 (£11) 11.8(23.0)
hub5c8 -

* Data reported as the arithmetic mean * standérd deviation, n = 3 for the hu5c8
treatment group, n = 4 for the aglycosyl hu5c8 treatment group. ® maximum
serum cor)lcentration, ¢ systemic clearance, ° volume of distrubution at steady

state, © terminal phase serum half-life.
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and products of the present invention. Suitable
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conditions and paraneters ddrmally encountered in the

art of nolecul ar biology that are apparent to those 10

skilled in the art are within the spirit and scope of

the present invention. Exanple 1. Generation and

EvalMEERHRRS of Bxanebsyl hu5c8 Anti body [0143]
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chromatography. The cell line producing the aglycosyl

15 hu5c8 antibody is available form the ATCC (PTA-4931).
SDS-PAGE and analytical gel filtration chromatography
demonstrated that the protein formed the expected
disulfide linked tetramer.

[0148] 2. CD154 binding assay. A FACS-based

20 competitive binding assay was done on huCD154* D1.1
cells (gift of Dr. Leonard Chess, Columbia University,
also available from the ATCC (CRL-10915). The binding
of 0.1 mg/ml of biotinylated hu5c8 mAb to cell surface
CD154 was competed with titrations of hu5c8 mAb and

25 aglycosyl hu5c8 mAb. Cell-bound biotinylated hu5c8 mAb
was detected with streptavidin-phycoerytherin (PE) (BD-
PharMingen San Diego, CA, USA). Relative binding
affinities were inferred from the ICso values of four
parameter curve fits.

30 [0149] 3. (CD154-FcyR bridging assays. FcyR

binding affinities were measured using assays based on
the ability of the antibody to form a “bridge” between
antigen and a FcyR bearing cell (see below). The FcyRI
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desct | ped. RLeyloNs! ¥xpPegsteder mn, 1992 and
[0150] The FcyRIII (CD16) bridging assays were

15 performed using a monolayer of CD154-expressing Chinese
Hamster Ovary (CHO) cells (Biogen) grown in 96-well
tissue culture plates (Corning Life Sciences Acton, MA,
USA), with measurement of the mAb-dependent binding of
fluorescently labeled Jurkat cells transfected with

20 CD16 (gift of Dana Farber Institute, Boston, MA, Usa) .
The CHO-CD154% cells, were seeded into 96-well plates at
1x10° cells/ml and grown to confluency in o-MEM with 10%
dialyzed FBS, 100 nM methotrexate, L-glutamine, and
penicillin/streptomycin (all reagents from Gibco-BRL

25 Rockville, MD, USA). CDi16* Jurkat cells, growing in
RPMI with 10% FBS, 400 mg/ml Geneticin, 10mM HEPES,
sodium pyruvate, L-glutamine, and
penicillin/streptomycin (all reagents from Gibco-BRL),
were split 1:2 one day prior to performing the assay.

30 [0151] In the assays for both the FcyRI and FcyRIII
receptors, the Fc receptor-bearing cells were labeled
with 2',7'-bis- (2-carboxyethyl) -5- (and-6) -
carboxyfluorescein acetoxymethyl ester (BCECF-AM)
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CD154 was conpeted with titrations of hu5¢c8 mAb and 25

agl ysosyl hu5c8 mAb. Cel |l -bound biotinyl ated hu5c8 mAb

was detected with streptavidin-phycoerytherin (PE)
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15 of aglycosyl hu5c8 mAb and glycosylated hu5c8 mAb,

?i

prepared according to Example 1, to inhibit a primary
antibody response to TT was evaluated in separate
studies. The administration of aglycosyl hu5c8 mAb or
glycosylated hu5c8 mAb produced 70% and 77% reductions,

20 respectively, in the overall primary immune response
(BEauc) , as compared to saline—treateq control groups.
FIG. 4 shows the TT antibody titers through day 42 in
graphic form, demonstrating that aglycosyl hu5c8 mAb
inhibits a primary humoral response to a degree

25 comparable to glycosylated hu5c8 mAb, despite its
decreased FcyYR binding capabilities.
[0153] The immunogenicity of humanized mAbs is
another measure of their efficacy in this non-human
primate model. Three of the four animals treated with

30 a single 20 mg/kg dose of aglycosyl hu5c8 mAb developed
a low titer of anti-hu5c8 antibodies around day 82,

shortly after the drug was cleared from the serum,
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wWEDD540 1B ogen, Karpusas, 1995) in PBS and t hePCT/US2004/018708
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th
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acetgﬁ%ngéhg§ng%éfgug Cﬁeys and there was no significant
change in the total number of lymphocytes.
Furthermore, the CD4/CD8 T cell ratio remained

20 constant, indicating that widespread cD4t T cell
depletion did not occur (data not shown).
[0156] Inhibition of a secondary humoral response to
tetanus toxoid (TT) antigen in cynomolgus monkeys
[0157] The ability of a single 20 mg/kg dose of

25 aglycosyl hu5c8 mAb to inhibit a secondary immune
response was evaluated by giving a second TT challenge
to the eight saline control animals who had a normal
primary response in the previously described phase of
the aglycosyl hu5c8 mAb study. Prior to the second TT

30 challenge, four of these animals received 20 mg/kg of

aglycosyl hu5c8 mAb (Group 1B) and four received saline
(Group 1A).



WO 2005/ 003175 PCT/ US2004/ 018708 45 (Mol ecul ar Probes
Eugene, OR, USA) for 20 mnutes at 37C. After washing

W 200500178 excess BCECF- AM 1x105 of the | abePedUsm®b4/618708
were incubated in the assay’for 30 mnutes at 37C.
Unbound FcyR+ cells were renoved by 5 washing severa
tinmes and plates were read on a Cytofluor 2350
Fl uorescent Mcroplate Reader (MIIlipore Corporation
Bedf B¥YXE8IVA, UBAyomdlaty abmmxes t sespensedvalengifragterized
485 nm and .an_em ssion vel ength .of 53 .
Exarp! 25 Chaf y3eST HiBcE Ant b%dlﬁlsﬁ%%?brp%g}lb%ﬁg%rghan
and | Secrnaar Y@ 8¢ s Resoas esThO Ihadnl bhiddi 6f othef a
primary hunoral response to tetanus toxoid (TT)
ant | PREPHIPEY NERBPUIE MERkRYEV T HeC abie | PYLBRTY SPRgPRSe for

0 0 of usc d

R e ol e S
1, teelohldiéda(pabbary) . anfFi®ody skespsnsketoviTahhsprimary
eval uated in se arat%. S ud%es. The adninigtratiQQ gﬂould
g e S e oA e et
pr odus egb 7080 eRgk TRk FedNEs | 665sid8raBpechiVEbYI ity in the

the overall Erinary i mmune response (EAUC), as _
conplearee 00k al PHeDE r EaFReMEdneFeNd gEBapsndipfdua) animals.

ho t ntib ' St h 42 i 14
o Aotk ol S ERASILARK B2, L ey
i nhi bbhsral gr i @aoyp hUADr ptodespdnse bveaatiégareiRsdy

conparabl e to gl ycosyl ated hu5c8, r d ite its .
dect Sa9RRFEy FIBT nlithob cApabIFEL PLGREFOS ST ShELE primary
| MUPEGEHLELt ¥o 0t hNEMBAL 188nMhBe8asaRAt RAL sMRBEEE@ing

of thelir efficacy in this non-human prinmate nodel.
Thr eegbycohplf bubcaninal $Creent 2B) worhdgoed 3nngver2dl
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2.0 times higher than their primary response.
Therefore, administration of aglycosyl hu5c8 mAb
resulted in a 70% reduction in the magnitude of the
secondary antibody response, as compared to saline

20 controls.



a lowtiter of anti-hu5c8 antibodi es around day 82,
shortly after the drug was cleared fromthe serum WO
wWQe®S0@I3 75 PCT/ US2004/ 018708 46 consi stent BET/01S2004/018708
i nhibition of the hunoral ®&sponse while the
agl ycosyl mAb was present (data not shown). [0154] As
a further neasure of primary response inhibition,
i ngui nal | ynph node bi opsies showed that 5 the
presence of germinal centers ("GC') in the aglycosyl
hu5c8 mAb treated aninmals was greatly decreased, as
conpared to controls. In the treated animals, the GC
were rare and small, occupying less than 20% of the
cortex. Control animals had nultiple 10 GC with
noderate to markedly reactive secondary follicles.
The noderate to severe degree of |ynph node
hypopl asi a observed was consistent with that
previ-ﬁéﬁb& observed with glycosyl ated hu5c8 mAb (data
not shown) [ 0155] No gross changes were observed in
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Group Average 6.5 2.0
Magnitude

A Group 1A animals received saline prior to both the primary and the secondary
TT challenge. Group 1B animals received saline prior to the primary TT challenge
and aglycosyl hu5c8 prior to the secondary TT challenge. B The magnitude of the

secondary response is represented by the ratio of secondary E,yc /primary Exyc.



t he agl ycosyl hu5c8 mAb study. Prior to the second TT
30 chal |l enge, four of these aninmals received 20 ng/ kg
wotoosagiigtosyl hu5c8 mhb (G oup 1B) and four rRCEUSE4/018708

saline (Goup 1A). WO 20039003175 PCT/ US2004/ 018708
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A Goup 1B
of aglycosyl hu5c8 mAb intravenously on day 1

15 (described above). Four hours after treatment, all
animals received an intramuscular (IM) dose of 5 Lf
(limes flocculating dose) of adsorbed TT. Blood was
collected both pre- and post-treatment on day 1 and on
selected days up to 190 days post-dosing. Lymph node

20 biopsy sampleé were taken on day 15.

[0161] The glycosylated hu5c8 mAb study was
comprised of five treatment groups, each containing
three females. On day 1, Group 1 received saline
(untreated controls) and Groups 2 through 5 received a

25 gingle dose of 0.2, 1, 5 or 20 mg/kg of glycosylated
huSc8 mAb respectively, available from the ATCC (CRL-
10915). Four hours after treatment, all animals
received a single IM injection of 5 Lf of adsorbed TT.
Blood was collected from all groups both pre- and post-

30 treatment on day 1 and on selected days up to 42 days
post dosing. To allow comparability of these two
independent studies, selected serum samples were

analyzed side-by-side in the anti-TT ELISA.
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15 [0163] 2. Evaluation of Immune Responses. Immune

responses were evaluated using noncompartmental
analysis. The immune parameters calculated included
the maximum titer value (Emax), the time to reach this
maximum value (tmax), and the overall antibody response

20 to thé administered antigen from time of antigen
administration to the last sampling time point (EAUC(0-
last)). Pharmacokinetic analysis was performed using a
two compartment model with a first order elimination
rate constant (WinNolin Professional Software v3.1,

25 Pharsight Coxp., Cary, NC, USA). The pharmacokinetic
parameters determined include the maximum serum
concentration (Cmax), the rate of systemic clearance
(cl), the volume of distribution at steady state (Vss)
and the terminal phase half-life (t1/2) of the

30 antibody. Statistical analyses, including arithmetic
mean, standard deviation and geometric mean were
performed using Microsoft Excel version 5.0 software

(Microsoft Corp., Redmond, WA, USA).
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TT. H&Qkﬂh&@@ Boitlekiedderh ¥é- &P pos¥ymEh%%¥B%%twere
gost anqtﬁnl§e$§¥gf%&ﬁ§W§éﬁ§ﬁé°a§§ d8YByzed with a

FACScan equipped with Cellquest software (Becton-

Dickinson). The number of total lymphocytes was
determined by summing all of the CD2 and CD20 positive
cells. B cells were identified as CD20 positive cells.
20 T cell subsets were identified as double positives for
CD3 and CD4 or CD3 and CD8. Total lymphocytes, B
cells, CD4* T cells, and cD8* T cells were represented
as the percent of positive cells within the lymphocyte
analysis gate. The CD4/CD8 ratio was calculated for

25 each data set.
[0165] 4. ELISA for hu5c8 mAb Pharmacokinetics.

ELISA plates (Nalge-Nunc Rochester, NY, USA) were
coated with 5 pg/ml of recombinant soluble human CD154
(Biogen, see also Karpusas 1995) in PBS overnight at

30 4°C and blocked with 2% donkey serum. (Jackson

TmmunoResearch Laboratories West Grove, PA, USA -

Catalog #017-000-121). Serial dilutions of serum and a
standard curve of hu5c8 mAb from 8-500 ng/ml were
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and blocked with 1% BSA. Serial dilutions of

cynomolgus monkey serum were incubated for 1.5 h at
room temperature. The bound anti-hu5c8 mAb was

20 detected using 100 ng/ml of biotinylated huSc8 mAb
followed by streptavidin-HRP (Pierce Biotechnology) and
development with a TMB Substrate Kit (Pierce
Biotechnology). Plates were read at 450 nm using a
Spectromax plate reader (Molecular Devices). Antibody

25 titer was defined as the reciprocal of the highest
dilution that yielded >0.100 O.D. units over prebleed

values.
[0167] 6. ELISA for the Anti-TT Response. ELISA

plates (Corning-Costar) were coated with 5 pg/ml of TT
30 (Massachusetts Public Health Biologic Laboratories

Boston, MA, USA) in bicarbonate buffer pH 9.6 overnight

at 4°C. Serially diluted cynomolgus serum was added to

the blocked plate for 2 hours at room temperature.
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volume, mean corpuscular hemoglobin, mean corpuscular
hemoglobin concentration, platelet count and blood
smear evaluation (including differentials).

[0169] 8. Lymph node biopsy. An inguinal lymph

20 node was collected from all animals on day 15 of the
aglycosyl hu5c8 mAb, primary TT-response study. Lymph
node tissue was trimmed, embedded in paraffin,
sectioned and mounted onto glass slides. Slides were
astained with hematoxylin and eosin. The slides were

25 visually analyzed for the presence of the germinal
centers and quantitatively assessed based on the

frequency and size of germinal centers.

Example 3: Aglycosyl muMR1l Antibody Imnhibits Lupus
Nephritis
30 [0170] Systemic lupus erythematosus (“SLE”) is a

spontaneously arising autoimmune disease, with a female

predominance, that is characterized by the production
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nephritis.
[0172] In this example, the efficacy of two murine
chimeric MR1 mAbs in this model is described. Murine
chimeric MR1 (“muMRl”) consists of the original hamster
20 heavy and light chain variable domains fused to murine
IgG2a heavy and kappa light chain constant domains. An
aglycosyl version of the muMRl was created by mutation
of the N-linked glycosylation site in the Cu domain of
the IgG2a Fc. Using these two antibodies, the role of
25 Fc glycosylation on the potency of anti-CD154 mAbs was
evaluated in lupus nephritis.
[0173] The results of this example demonstrate that
both of the chimeric mAbs, muMRl and aglycosyl muMRi,
retained the ability to inhibit autoantibody responses.
30 Specifically, similar to the wild type, parent hamster
MR1, both murinized antibodies retained the ability to

diminish kidney inflammation, fibrosis, sclerosis, and
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An analysis of the histology of the kidney

demonstrated that three of the five isotype control
animals had severe end-stage nephropathy characterized
by the numerous features outlined in the scoring

20 scheme. Animals in the treated groups had distinctly
less severe disease with few exceptions. Differences
between animals treated with the wild type (n=11) and
aglycosyl (n=12) forms of muMRl were minimal although
composite disease scores for the wild-type forms were

25 slightly lower. FIG. 8 shows the group composite
histology scores for the kidneys. Of the animals
treated with aglycosyl muMRl, most had mild, early
changes in glomeruli with little or no significant
tubulo-interstital changes. All animals treated with

30 muMRl (n=11) had mild early changes and no significant
tubulo-interstital changes. From these results, it is

clear that both the muMR1l and the aglycosyl muMR1l are
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To assess renal function, the proteinuria
(PU) levels, as well as serum creatinine and blood urea
nitrogen (BUN) measurements of each animal were
measured. Both of the chimeric muMRl mAbs delayed the
20 onset of severe nephritis in SNF1 animals, as measured
by the content of protein in the urine. When compared
to controls animals, anti-CD154 treated mice had lower
PU values at time points between 6 and 9 months (FIG.
9). However, at ~10 months of age all groups had PU
25 values indicative of kidney failure (FIG. 9). These
results suggest that anti-CD154 treatment delays the
onset of proteinuria.
[0179] FIG. 10 shows the levels of creatinine in the
serum of SNF1 mice, and FIG. 11 shows the levels of BUN
30 in the serum of SNF1l mice. Animals in the control
group had elevated serum creatinine and BUN levels in
the range of from 7.25 - 10.5 months of age. By
contrast, the mice treated with the glycosylated muMR1



mce treated wwth a nurine 1 g&a control mAb. [0174]
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agl ycosyl muMRI anti bodi es57eveal ed that both

anti bodi es exhibited the sane kinetic profile in serum

of BALB/c mce (FIG 6). Specifically, the half-life

of these chimeric nolecules in normal .mce i

est FrEPE@eS; StEELey tRpuahqaul (the 5 ik i R Widdt £°
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feat g out | ingd-4vh 1 NG dME 20 scheme. Animals in
the treated groups had distinctly |ess severe disease

with few exceptritonseDIH4 frefrke rivess tirsttwversrp lpngrd ssurvival

treated with the wi|d type =| | n I °
(N2 e . VP 4 RS hatar e ol (XY ©f
161 Sease PR d Afetd @ Mitdl-dotpsafal nso VBS® ca&dtrols. By
slightly lower. FIG 8 shows the group conposite

hi stloh augntstr exl ¥ gronteokiwhey vexy 4R arf et @® and 75%
tr eagg].gdmlmlilh eﬁ%!i y{ﬁ%\%\?t uMBPShi b@dydid det £81 | ¥1ive,

changes i'ngl oner [Tttle or no significant
t ubutespettersd i al (ddteangest Fhdwmni mals treated with

30 AR (1= hpg il & perLyc Shonges, A0S0 appenecace
15esul i Sy ién%ﬁqeﬁ&e@feé@@én@oéb hden AR sWH1thece with
agl ycosyl nu are WO 2005/ 003175 PCT/ US2004/ 018708
either muMRl or aglycosyl muMRl prolonged gurvival,
decreased autoantibody production and delayed the
development of renal pathology. The slightly different
results achieved with glycosylated and aglycosyl muMRI1
20 1indicate a minor role of Fc¢ glycosylation on the
efficacy of anti-CD154 mAbs in lupus. Thus, aglycosyl
anti-CD154 mAb represents an effective treatment for
lupus nephritis.
METHODS - Example 3
25 [0182] 1. Mice. BALB/c, SWR and NZB mice were
purchased from The Jackson Laboratory (Rar Harbor, ME).
(SWR x NZB)F1l (SNF1) hybrids were bred in the animal
facility at Biogen under conventional barrier
conditions. Female SNF1 mice were used for all lupus
30 studies. BALB/c mice were used for pharmacokinetic
(“PK"”) studies.
[0183] 2. Antibodies. The MR1 hybridoma (ATCC

#CRL-2580) , which produces Armenian hamster anti-mouse



56 effective at preventing the histol ogical changes

characteristic of lupus nephritis. [0177] The degree
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creatinine and BUN | evels in
15 collected after 4 hours and on days 1, 2, 4, 7, 9, 11

and 14.
[0185] 4. ELISA Assays. For detecting the

chimeric MR1 mAbs in serum, NUNC Maxisorp plates were

coated with 5 pg/ml of recombinant soluble murine CD154
20 overnight at 4°C. The next day the plates were
blocked, diluted sera added, followed by horseradish
peroxidase conjugated anti-mouse IgG2a (Southern
Biotech) and development with TMB substrate. The
reaction was stopped with 2N sulfuric acid and plates
25 were read at 450 nm on a Spectramax plate reader
(Molecular Devices, CA). Anti-single stranded DNA
(ssDNA) and anti-double stranded (“dsDNA”) ELISAs were
performed using NUNC MaxiSorp plates. Plates were
coated overnight at 4°C with 10 pg/ml methylated BSA
30 (Calbiochem Corp, La Jolla, CA) and then with 5 ug/ml
grade I calf thymus DNA (SIGMA, St. Louis, MO) for two
hours at 25°C. The calf thymus DNA was sheared by
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Har bor , . SWR x NZB) F1 (SNF1) hybrids were bred
in toR @mlinal ov¢nacba¢}sgr<alﬂn®r ogen under convent i onal
Earr t6isse1 5. Histology. Kidney and spleen

cryosections and formalin fixed paraffin embedded
tiseues were stained with hematoxylin-eosin (“H&E”) for
inflammatory infiltration. Kidneys were also stained
with Masson Trichrome for fibrosis and Periodic Acid

20 Schiff stain (“PAS”) for basement membrane thickening.
The stained tissue sections were scored by a veterinary
pathologist. The overall score for histopathologic
grading of lupus nephritis was based on glomerular,
interstitial, and tubular changes. The grades 0 to 4*

25 are based on percent involvement of the structure being
examined (i.e., glomeruli, vessels, etc.) and are as
follows: 0, no significant lesions; 1*, 1% -30% of
architecture affected; 2%, 30% - 60% of architecture
affected; 3%, >60% of architecture affected to some

30 degree; 4%, >60% of architecture severely affected.

[0187] 6. Analysis of Urine and Serum. The

urine of each mouse was monitored weekly with Albustix

(Bayer Corp., Tarrytown, NY) to measure proteinuria
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bl ockBEINHFF Lt Y B3P LBTRe O‘f%l‘? : %rae%%r ghie adpyglopment

per oxt dase CORMGOREeE, aﬁ@@vp”oussnlgl@,@ é;s@[upne;nmumm and
Bi ot ech) and devel opment. with TMB substrate.

r eacadbycoesl stk dank HPOPRES UVELR| %n@%yaeﬁné% bheir
25 “@b11{€9dt§t1§§9bfg’ﬁﬁE? SPRELT aRBxpPLakesheadsivated

15 whether the inhibition of EAE by anti-CD154 wmAb was

associated with an active suppression mechanism and to
what extent it was mediated by a mechanism that is
dependent on Fc-dependent interactions of the antibody.
[0189] The results of this example demonstrate that

20 aglycosyl muMRl mAb is as effective of an inhibitor of
EAE as the wild-type, glycosylated hamster MR1 mAb in
blocking the development of clinical disease. More
specifically, all MR1 mAbs completely inhibited
development of disease, as assessed by mean maximum

25 clinical score and mean severity of disease, with the
exception of one mouse in the hamster MR1-treated
group. These results suggest that the mechanism
underlying protection against EAE by anti-CD154 mAbs
does not appear to involve the induction of T

30 regulatory. They also show that Fc-dependent effector
functions of the mAb do not play a major role with

respect to clinical efficacy but appear to contribute



(Mol ecul ar Devices, CA). Anti-single stranded DNA

(ssDNA) and anti-double stranded ("dsDNA") ELI SAs were
w@eeosoeresl usi ng NUNC Maxi sorp pl ates. Pl ates Mer/ES2004/018708

coated overni ght at 4C witle110 g/m nethylated BSA 30

(Cal bi ochem Corp, La Jolla, CA) and then wth 5 gg/m

grade | calf thynus DNA (SIGVA, St. Louis, M) for two

hours at 25C.. The calf thynuys .Sh d.b
2oosmG@f79nﬁe¥ﬁMS@@oH}erém§ng§ \sll,vac‘i’rsﬁ’lli?ét %:S%% 31% t%en

di gested Wil Seciuclkeaseshefore use. For the
t hé DNA

anti-ss assay, was boiled for 10 mn and

chi 1108903n i cgnbdbditd oms @f Mliad csilo EbEn g1 ths Gliygosylated

di | utlﬁ s of serum sanples were added and 5 incubated

at enperature for 2 hours. Autoantibodies were

get ect ed Wi t h FgRRIreANtd dBMISE UrgGesAltkaltd neice treated with

Phosphatase (SIGVA, ST. LOUS, MO and , devel oped wth,
4ﬁgeqrpﬁ}mary

p - mMElogHéhyIothResHARe SYIRGHRS SF 4S9,
M di glhanl ame e, Ralehuie 1 neat & dlaced
nm “and "standard curves were obtained by using known
quamiicﬁh e?qeofibamgipdjl‘cb@nmgmnaa Or'7 AT T8 B1UMRrhi terp ared
speci fic for _both ss- and, d . f .- ' ,
def PSS HES éﬂcﬁd;rri?c Idea% R 1all%!\}§sy&§%ﬁﬁ \é&{lelng
1 §verchackarnound,p HedikB6if B0 Histol anta Kidineshame . When

spleen cryosections and formalin fixed paraffin. _. :
?mﬁmquﬁ%mwr@%qdaiw IR et Jomlﬁ]lréﬂe%%‘?‘% in
X ! | t pfd |t ' i gine
al spcosr%pa]i eﬁ{eeq éfv‘g‘%rﬂ{%sagioﬁu ‘%’/ﬁﬂc’h r%k?r%aféf)g?aéf(i %?ozx?%ﬂ%ﬁed
Per i gieer Aok b2 1Sahid41 styaipt ¢HPAS! )PE oF 7 Pasemeed animals.

oty e AL Senl ke THE SLEL TS gRe Scligne yets

1 g;e %P%J% 4 ac?,EZQi‘ aglf ek Of ¢ | eipaIB] dvedpdy | Wish wasseverity
that equalled the first phase of EAE in Pl.l17-treated
mice. These results demonstrate that anti-CD154 mAb
treatment did not result in active suppression. We
also studied whether the transfer of 20 x 10° spleen

20 cells, collected from mice 1 or 3 weeks after EAE-
induction and treatment with muMR1l, would render naive
recipient mice resistant to .subsequent active EAE
induction. This was not the case (data not shown).
[0191] Inhibition of Clinical EAE with Aglycosyl

25 muMRI1

Figure 13 and Table 3 demonstrate that both

muMR1 and aglycosyl muMRl mAbs were effective in
inhibiting clinical signs of EAE during the entire
follow-up period, when administered as 3 dosages of 200

30 ug, as compared to the control Ig P1.17. 1In this
regard, the muMRL and aglycosyl muMR1 antibodies were
equally effective as hamster MRl (data not shown).

Administration of lower dosages of these antibodies did



interstitial, and tubular changes. The grades 0 to 4+
25 are based on percent involvenent of the structure
whedtosgosiexam ned (i.e., gloneruli, vessels, etkCh/US2004/018708
are as follows: 0O, no sig6ekficant |esions; 1+ 1%
-30% of architecture affected; 2+, 30%- 60% of
architecture affected; 3+, >60% of architecture
affected to some 30 degree; 4+, >60% of architecture,
sev & yeaterRde (g oT [T BCH IS IS LG i 1es,
Ser T ' f & Yass 1 | iwredaweekl y
vvitﬁm&%%ﬁﬁdﬁ%getr%?ﬁq%;ryt OVWNY) to neasure
prot ARl a WIHQUE/tgEs) 25 MY JeRGumeisros Il ltrates

("PU'). Proteinuria |level is scaqnred f OWS :
15 to 30 ng/dlfo i Tt 104 %eﬁieﬁihﬁﬁ%@ﬁéﬁ%ggﬁ%%red H
80/ dlyin 4 £ R0 W Mo il a ek teadyt niirifel Jadnck thd oadti thiiea the
nitrogen (BUN) were neasured in serumon a COBAS 5
Chemietysalane s (REEHRT) | HET N ¢ (RERIYA R PrShgioRiter 4 to
t he dy. t ' ; r ;  bod
addiT Do PO Bkl ey Ceeyl POt ot oY
| nhi QintMR1 Experad Tpntedy AutdiRinu nee Bhcdpgrdetnyef i20¢ ug and
(EAE) 10 [0188]. Bl ockade of CD40.)igand at_t ti

i i W%?fl%ég%'ee“ﬁe%%dﬁwc?oﬁs% r%%sé‘?%g&’ AT the
1gevelopment gofe Al {Sarpidpvian oY |crdaédi®ith the
exanple, mnuMRl and aglycosyl nuMRl antibodies were
anal ygetydorcomerel 2miikedyto inhibit EAE. This
exanpl e al so eval uated 15 whether the inhibition of
EAE by anti-CD154 mAb was associated with an active
suppressi on nechanismand to what extent it was
nmedi ated by a nechanismthat is dependent on
Fc- dependent interactions of the antibody. [0189] The
results of this exanple denonstrate that 20 agl ycosyl
mIMR mAb is as effective of an inhibitor of



EAE as the wild-type, glycosylated hanster MRL mAb in

bl ocki ng the devel opnment of clinical disease. Mre
wapmsiobilcal |y, all MRL mAbs conpl et el y i nhi bi t BCT/US2004/018708

devel opnent of disease, aso6assessed by nmean nmaxi mum 25

clinical score and nean severity of disease, with the

exception of one nouse in the hanster MRL-treated

grou hese r ults est .t hat .the mech

o rbLRg3 5, o brpEY AYERR. toeRR b J SR FSADIET RS

doeslﬁatbaaaegreEeebaveEvanthecnnduct|on of T 30

regul atory. They al so show that Fc-dependent effector

functions of the mAb do not play a major role with

respect to clinical efficacy but appear to contribute

WD 2005/ 003175 PCT/ US2004/ 018708 61 to the underlying

nmechaminsdbody i nPobage on i t|Aecidenas MmuMeaget ti ng ¥Yean
EAE.| [ 0190] I nhi ?)ﬁé’ on of Cdlinical EAE i al
A yclosyl at ed 5/Figure 12 denonstrates that
treated with puMRl dijd not |[devel op sjamerems 89' | score i SD'

cumulative
m ce

di segase—after—primary—pepthde rmnizatiom—as
conpar gf Wi th n}:,%@zbesf‘atqq with fshe isglyne gotrab.a o s2.5
P1. 1Z. _The miM t r eatled a imals also did not vel op

clinjcal synptons durilng g the fol |l pwup pgrlod of
80 day®Rdata hdt* £RABWYN) 13V\hen nfce were®re-% mmuni 2edl °©

wi t hf PCP139- 151 enul si[fied ijn conpl efe Freunds’
adj uvamiaMRrT her e3was7®an i ner gasedo severity: af clj ni.

FaY
O AT ot O, A4 AL LI %1 TTTC

treat ed days .0 ana 4 with 15 nu eyelweped E
after IPe"&éhal I er?qié.%vw th & \g‘ever%tv v?a% O'Lequ{%ll I edBEEé x5t

i
synpters—in—Pi-17-t+reatedani-rals A that—haf-b

first phase of| EAE in|Pl.17-treated frce. These
resu| t agkysaens| ? at €% hat 4ntfi - CDA54 mAb Ot¥ fat ment °df &P
not regedt in pctive guppreslsion. W

aglycosyl| 3 x 75 6 1 0.6 + 1.4% 19.7 + 47.9
MR1

aglycosyl| 3 x 25 6 2 0.8 + 1.3F 9 % 17.4"
MR1

1. Development of disease is displayed in Figure 1. For each

> individual mouse the maximal disability score and the
cumulative score during the entire monitoring period was
assessed separately before calculating the group means.
§ p < 0.0005, as compared to P1.17 treated mice ; §§ p<0.05,
10 as compared to P1.17 treated mice

# p = 0.002, as compared to P1.17 treated mice ; # # p<0.02, as
compared to P1l.17 treated mice
* p=0.05, as compared to 25ug muMRl

X



al so studied whether the transfer of 20 x 106 spl een
20 cells, collected frommce 1 or 3 weeks after EAE-
WO padso0i1oh and treatnment with muMRl, woul d renBET/USH0VEI8708
reci pient mce resistant t@é4subsequent active EAE
i nduction. This was not the case (data not shown).
[0191] Inhibition of Cinical EAE wth Aglycosyl 25
muMRl Figure 13 and Tabl e 3 denbnstrate that both
_nullz/!ilo_ Fd agl YoSHOWUNR TARYS er &0 faiRRe§F showed no
i nhifai [ Qi 'éﬂg& fe EAR SUF 1 165 14 [
f ol Ié(}v\%t-fl%% rggéwél SA} ,th{m%n adrrtio nti st erégltLJIkr aa{s.kQLBIltl;I\gys:%Besé%press
200 3 glevesl amrgper exf tionftlremegmmno| inf Forates |wilnig the

regard he, nmu and -agl I [ ti '
cquantsy LRRE e TRl (Bt T SR e
Admigd sy 1 a0 s lheveiridosadase et hedse minde basliB$ develop

di d WO 2005/ 003175 PCT/ US2004/ 018708 62 not revea

maj crulti ¢ Flerierre adetviden YhemtaiRied of \figns of FAE,
resQE&%_o | r | ld tys t0y iU it EAR

I nhi DI i%lns%;bemf# a%?m%or%%ffig?t r atcgeli};gl‘%go]}%s%%aslsyzed
whetdtercHdeeraipd hodi @S thid esteddy n(d&y i 9 bi ti on of

inflammtory infiltrates within the central. ner S
cyet BTG 1 it oo oLt S 0%
1br eah @tk vtk fHEr BNt ¢ BEmted snhée aid batye {redbddantch
al gycosyl muWRl, or 3 dosages of 200 g and A Pl.17

cont3® " Agy)agWSRL sshreved cot denerycdeni bl 1hkl 3OMpeARY
R B e
Tabl &1 3:h&l yepslyéBlion iBoweter pquieadnént wheh lower
Inhlgaééﬁgsegge€ﬁe°§n€?ﬁéé££g5§évealed that the aglyMR1l was
15 similar if not somewhat more protective than its
glycosylated form. These results demonstrate that both
antibodies equally inhibit the development of clinical

EAE.

20 METHODS - Example 4
[0195] 1. Induction of EAE. Female SJL mice

(10-12 weeks of age, Harlan) were immunized
subcutaneously with 50 pg PLP139-151 emulsified in
Complete Freunds’ Adjuvant (Difco, Detroit, MI). Three

25 days later, mice were injected with 109 heat-killed B.
pertussis organisms (RIVM, Bilthoven, The Netherlands)
intravenously. Development of EAE was monitored by
daily assessment of body weight and a disability score.
This score ranges from 0: no symptoms, 0.5: partial

30 loss of tail tonus, 1: complete loss of tail tonus, 2:

limb weakness, 2.5:



Anti body Dosage N I nci dence Mean Mean (g) maxi mal
cunmul ative score SDI score SDI P1.17 3 x 200 14 13
wWQ@2eh5/0@185 32.1 32.5 muMRI 3 x 200 13 0 O O PCT/0%2004/018708

mIMR 3 x 756 00 00.8 63.2# # mVR 3 x 25 6 3

1.4 1.6 39.3 53.1 aglycosyl 3 x 200 14 0 0 0 0 O#

MRL aglycosyl 3 x 756 1 0.6 1.4 19.7 47.9 M1

aglycosyl 3 x 2566 20.8 1.3 9 17.4" M1 5 1.

Devel opnment of disease is displayed in Figure 1. For

each individual nouse the maxinmal disability score

and the cunulative score during the entire nonitoring

period was assessed separately before cal culating the

group means. p < 0.0005, as conpared to Pl.17 treated

m casblpd: orrser ot ARpArERLYD . GS (FaBibErRFies (day
0. 002 as conpared to P1.17 treated mce ; # #

p<0 % conpared to P1.17 treated mce * p=0.05,

as do npared to 25g muMRl |4 WD 2005/ 003175 .
PCT/|US2004/ 018708 64 [ 01p3jumkershiweninmplFaplishqinfhlerates
antijbodi es showed| no difference with respect to their
abi l|i t preqi, he devel opment of inflanmatory
O e T e during the early phase of
di sgase developnent. 5 Because it was uncertain
whetlher the mce wodd deydfems |sTRREECiRi cAlodggatei 1 Severe
i n the—absence—of Tsigns o EAE, | CNS-tTsSpes from 6/ 10
14 micegqpgf 9roup|vere,gpal yged 3 1 1
muMR1 3 x 200 3 1 0 0
muMR1 3 x 75 3 2 0 -0
muMR1 3 x 25 1 1 3 0
aglycosyl MR1 3 x 200 5 0 0 0
aglycosyl MR1 | 3 x 75 4 1 0 0
aglycosyl MRl | 3 x 25 2 1 2 0




at the endpoint of this study (day 58). [0194] In

contrast to mce treated with 200 g 10 nuMRl, both
w@®003/fexireat ed mce and mice treated with 200PQI/US2004/018708

agl yMR showed evidence of 6| d inflammatory

infiltrates (Table 5) that were predom nantly

| ocalized 1in the cerebellum However, treatnent with

| ower amounts of the antibodies revealed that the

aglyMR was 15 simlar if not sonewhat nore protective

than its glycosylated form These results denonstrate

that bot h anti bodies equally inhibit the devel opnent

o hdbigd r2d IR co el o BBl (o

age, rlan) were immuni zed subcut aneously with 50 g
PLPI39- 151 enulsified in Conplete Freunds' Adjuvant

(Dif(‘n, Detroit M) Three 25 r‘la_ys_l_a_t_er_m_g%e___

injected with 109 [heat - ki ertus

(RIM Bilthoven, |The Net hé?‘i“ﬁ’ﬁd‘s)’g %ﬁeﬁ’bugw‘ﬁ%r“es

Devel opnent of EAE was nonitored|by daily assessnent

of bodyamsibgldly and Bosdigeapi Nbhy JEporadidhi Modevate | Severe

ranges fromO: no synptorrs, 0.5: |partial 30 | oss of

tail| tonus, 1: conp @ég pss of tjail tonug, 2: linb

weakness, 2.5: WD|[20057°008175 PCI/ US2004/Q18708 65

Tablle 4. Effect off anti-CD154 on |[CNS infiljtration (day

16) Nunberissftypmi mal >o0dith irdfiltrates Anfti bodﬂy 0

Dos age—g)—Nore—Sporadiec—Mderatg—Severe—PI 17 X

200 0, 3.,k 1 muMR| 3 %200 3,12 010 4 0 0
muMR 75 3 3 0 0
muMR 25 0 5 1 0
aglycosyl MR1 200 8 5 1 0
aglycosyl MR1 75 4 2 0 0
aglycosyl MR1 25 4 2 0 0




mML 3 x 753 200 mM] 3 x 2511 3 0 glycosyl

ML 3 x 200 5 000 aglycosyl MRL 3 x 754100
wagiopoaayd MRL 3 x 25 2 1 2 0 5 WO 2005/ 00317BCT/US2004/018708

PCT/ US2004/ 018708 66 Tabl ¢75: Effect of anti-CD154 on

CNS infiltration (Day 58) Nunmber of Animals Wth

Infiltrates Antibody Dosage None Sporadi c Mderate

Severe (g) P1.17 isotype 200 3 8 3 0 nmuM 200 12 1 0

O muMR 753 300 mMR25 0510 aglycosyl MRL 200

8 5 pabriall yeesylsVRl: 76okp2eBelpargllyeosybfMRind514mbs,

2 00 5 W 2005/003175 PCT/ US2004/ 018708 67 partia

par e3i8;: SoMBbRpEePBTBAYELsEEOBf hPRETPERHENT @1961 limbs,

CO”pLﬁESn9§£éh¥é'S4ff Bkgbaﬁﬁf3881§”ddgheﬂ hh@b%o EAE.

i nconti nence, 4: : death due to E. 5

EDlQGplQG]GEneEatlGanetaAmDnbodléstlﬁhélesarlablﬁhe

domai ns, of .t he heav ght _chain hanst er,
dormy o2 ohn Ndehemy 2ad:hLORLAChaLAS Of ISRl &k che
t ot ahaiRBAEr ALt hRohxbr bdesa. mExpMesSiveRevetbaks biORT-PCR
hanst er/ nouse chinmeric mAb were constructed by 10

engi Aizem hgtatir RN2 Fgapatbe hibridorappaE&brsEgRrn vectors

for hamster/mouse chimeric mAb were constructed by

10 engineering murine IgG2a or murine kappa constant
region cDNAs {derived from full-length cDNA clones of
the heavy and light chains from the anti-human CD154
mAb - i.e., glycosylated hu5c8) onto the variable
domains of the heavy and light chain, respectively,

15 using standard recombinant DNA techniques. Transiently
expresged chimeric MR1 mAb, designated muMR1l, was
demonstrated to recapitulate the CD154 binding
properties of the hamster mAb by flow cytometry and
immunoprecipitation.

20 [0197] The aglycosyl chimeric MR1l, designated
aglyMR1l, was constructed by site-directed mutagenesis
of the heavy chain to change the asparagine residue in
the Fc's N-linked glycosylation site (N297 in Kabat EU
nomenclature) to a glutamine residue. Stable '

25 expression vectors containing CMV-IE promoter-driven
tandem transcription cassettes for the immunoglobulin
light and heavy chains and a glutamine synthetase gene
as a selectable marker were constructed for both muMR1
and agly muMR1l IgG2a, kappa mAbs. The expression

30 vectors were transfected into NSO cells and stable
clones were isolated by selection in glutamine-free

medium.



region cDNAs (derived fromfull-1length cDNA cl ones of

the heavy and |ight chains fromthe anti-human CD154
WorgwsA0i1ze. , gl ycosyl ated hu5c8) onto the variBdi/S2004/018708

domai ns of the heavy and |i6§ht chain, respectively, 15

usi ng standard reconbi nant DNA techni ques. Transiently

expressed chineric M1 rrAb desi ghated nuMRl, was

d trated t th i ndi o
or op TS Ss *of MUt At S By TR0t SATHE FyP i ed Trom
' ﬁmﬂl £ gt atdion. sx%%ﬁr@al@e?ﬂtsﬂ&l asheosy | A e preiiSse

esignated aglyMR, was constructed by
SltéqﬂMﬂﬂﬂdﬂbynﬂxﬁﬁﬂﬂxnkpsxﬁntqhxqmﬁﬁggQﬁghy,QQ,Sephacryl

change. t he asparagi ne residue i
gl yg’%soylta?loeﬁ&)sﬁewsce Kaba CSé%‘ec(%:Tcgrn%ﬂ;{fature to -
8 glgiir@iAded eStdivAnstsibme %W:&sﬁmt@cdmt P sscataway,
cont ai ni ng?CM\/ | E pronoter-driven tande

t

tr anSBri ptikmh WHS AR FRAVE HeP | l?ﬁmh%@? o%‘ﬁPF? PY | $ight PACE
and hea «%/ )ﬁﬁqaé}?a B St A e $ VI FOLASE FeNEheds

sel ectabl e marker were constructed for both nuWVR and

agl yreandit 4 ofda, itkapipeo s, MRk prrd shahyMRl were found

vectors were transfect into cel l S¢ b
cl o_n"e%sk?z% RIS B asfe et :\Eﬁ"ﬁl}lt Bk arﬁ:%ieffégrface
1@edigiap IV 2005 008 7Hs S¥14 USZA0dh O 1808 plodSrhdd88lnetic
MUMRL and agl yMRI were affini y purlfled from
bi orleakf oF i Eel in siper nit #RLBOH PEER ef fP R RphaFliewn) - The
ol Iave by gdze £IGLYSE BGUEOTERGY 3phy1 o (Bepbgctyh-10)
300 t0 Teno aggregate romat ogr aphy resins were
KLLJJ)r am%iemﬁm Amepahafn&ﬁlafmm as@ioeecht (Pretas avvay,

: e S were 0_be > e b
Ay BGRGRT e Sty LPEr CHaSr RS SoR bnbeaSe YoRtact By
1seagepb§ehor in vivo use. MUIMRL and aglyMR were found

[0199] 3. Delivery of anti-CD154 Antibodies. On

Days 0, 2 and 4, each mouse received 200 pl PBS i.p.,

that also contained the following: Group 1 = PBS

(control); Group 2 = 200 ug muMR1l; Group 3 = 200 ug
20 Hamster Ig (Ig control); Group 4 = 200 pg murinized

MR1; Group 5 = 200 pg P1.17 IgG2a control; Group 6 =

200 pg aglycosyl muMRL.

[0200] In some experiments, mice were re-immunized

on day 80 with 50 pg PLP139-151 emulsified in Complete
25 Freunds'’ Adjuvant.

[0201] 4. Disease Agsessment. Mice were

weighed daily and monitored for clinical activity
during a period of 56 days, according to the following
scoring system: O = no symptoms; 0.5 = partial loss of
30 tail tonus; 1 = complete loss of tail tonus; 2 = limb
weakness; 2.5 = partial paresis; 3 = complete paralysis

of hind limbs; 3.5 = complete paralysis from diaphragm



to have the sane relative affinity for cell surface 10

muCD154 in vitro assays and the sane pharmacoki netic
wh2005/0031f2 in vivo in BALB/c nmice (data not shPemyS20041€18708

murine IgQ&a i'sotype contwdl mAb, P1.17 (ATCCH#

TIB-10), was Protein A purified fromascites at

Protos | mmunor esear ch (Burli ngane, CA) under contract

Bj 0 ery n 154
ot i B0 BLBdGh iRy < pRosPERaTeY e RbGLERBCePPEIS -
200 aegag BuP- to ERat al so contained the foll ow ng:
C}ou = PBS (control{ Goup 2 = 200 g muMRl; G oup
29@03120 Harst BESEGLOEY - cont rBF3inGEdapue angospgnal

nur d 0 1 by =
e s AR 20 OB g RSO0t
eypeEoﬂman$n gahdeembedded- inmparaédinon dapm8e@awit h 50

g PLP139-151 enulsified in ete

AdjueaﬁiVl§62§1P°&sea 5bzse Egs§§§wéﬁﬁnaa EQI%eFSCtlonS (4
vei ghgsl QﬁﬂlﬁlﬁnQrHQH'E@Eﬁgoﬁgr(@bbﬁ'%@hp%ﬁ%hﬁgtﬁerebellum,
during a period days, according to the follow ng

scorcﬁgebygmenbrelﬁ ﬁ@e@ynpﬂdn§ub@r90hn93ﬂtS@BCE®s§e@ﬁrated

30 tajl l n
|Iﬁbg megg ém weEeS%gnR %% W?% E%C% Eg Eie %ﬁfent of
JnarahnsﬂammatohyndnEumbsataSSafte@npteualngrahyajs
fron1d|aghra m WO 2005/ 003175 PCT/ US2004/ 018708 69

and REMACPEMDBIR-i ncontinence: 4 = noribund;, and 5 =

deat hodygt 0 EAECH[ 9382} iguall skekogy wBkakkokkdSd@cording
and spi na cord of each individual nouse was fixated

i n 100%Bef 6pidbiwangndcedbedfed np pafdfititateBrom each

i ndi
di Vldughlg?useldtgg%ﬁvg%c% hEr° I%aﬁtr%EQO%e E%gst%an two

15 inflammatory lesions per section); 2 = multi-focal,
mild perivascular infiltration; 4 = multi-focal, severe
perivascular infiltration accompanied by spreading into
the parenchyma. On the basis of the average of all
sections, mice were categorized as having no, sporadic,

20 moderate or severe infiltration.

[0204] 6. Statistical Analysis. Results were

analyzed by One-Way ANOVA, followed by post-hoc
"analysis using the LSD-test. P-values < 0.05 were

regarded significant.

25 Example 5: Aglycosyl huS5c8 Antibody Inhibits Islet
Cell Transplant

[0205] Previous studies have shown that rhesus
monkeys, treated with a 20 mg/kg induction/maintenance-
dosing regime of glycosylated hu5c8 maintained renal

30 allograft function and none experienced a rejection
episode during the six-month dosing period, while

untreated monkeys that received renal allografts



m and six brain sections (each conprising cerebellum
cerebrum brain stem and subarachnoi d space)

waepanetiesl by 100 m were anal yzed wi th respecPCT/US1004£018708
extent of 10 inflanmmatory i7dfiltrates after staining
with hematoxylin. [0203] Each individual section was
scored according to the following scale: O

= no
infiltr X = radi ' rivascul.ar. .

ot PEPREESY Gedest RNy Teeteliantd W iasere cove
per dJedrkon)loo?]= mikt ia- redalted withdiypéeri Kdsklsarresearch
infiltration; 4 = nmulti-focal, severe _perivascular
infiBFP&PPoﬁtayéﬁnﬁémoéﬁtﬁﬁt§ﬁré&@ﬁn&ﬂ%ﬂﬁ?syﬁh@“5csf was

par enchy IR+ et B8 02%eS e hRerdY &8s HeAldnt rejection.
sections, mce were categorized as having no,

spor d@R2®5]1 20 Avdetatiéiong sensresitnfrid Kiaki’'en. LigRgyjs, the

6. Statistical alysis. Results wer nal.yzed b

Che- By AROVRT FOnPoned By s CoRbEe Eraty STt Sing

the bSDytestylalbedalfvesm 0 Oz Wises MganEsd in fact be
significant. 25 Exanple 5: Aglycosyl hu5c8 Antibody )

| nhi BfE§ckdver fozetheTairsH 2GsprsRdEnduLejection in

StUdb%%eEa%%tgqﬁ that rhesus nonkeys, treated with
a 20 ng/ kg 1 nducti on/ mai nt enance- dosing reginme of

0 ycdopiodied hdsdetngedtlairdddgreddl T3ensiplegtafin Rhesus
func#i%% agd none experienced a rejection episode
dur i H§™F&5si x- nont h dosi ng period, while untreated

nmonkeys that reggehwed preRdloudllyo®eaid 31eWen2Re%/H Bkt
PCT/ US2004/ 018708 70 pronptly rejected their

t r anSBYERey Laites #?Uéic'@htel’@@éis [, ensugiftmenty and

Bl SR TSR, e LS,

i®r tloeoisdeat mEolirofrhtesarss ploakte ysejtewtited with a 20 mg/kg
induction/maintenance regimen achieved insulin
independence for >213, >255, >269, and >341 days post-
transplant. The results of this study showed that the
untreated control monkeys that received islet

20 allografts exhibited acute rejection by’day 8, as was
evidenced by persistent hyperglycemia and lack of c-
peptide production (a product of endogenous insulin
production) by day 11-14 (data not shown) .
[0209] In contrast to the untreated control animals,

25 FIG. 14 shows the successful treatment of one of two
rhesus monkeys treated with an induction/maintenance
regimen of aglycosyl hu5c8 (described above). Although
both monkeys experienced hyperglycemia and initial
rejection on day 7, when the monkeys were treated with

30 insulin and aglycosyl hu5c8 treatment was continued,
one of the two monkeys exhibited partial function of

the allograft as measured by the presence of c-peptide



5 [0206] In striking contrast to Kirk's findings, the
results of this invention denonstrate that an

wa@giopoaryd at ed form of the hu5¢c8 mAb may i n f aRCT/082004/018708
effective for the treatnent’tof transplant rejection in
ot her settings. 10 [0207] Islet Cell Allograft
Transplant in Rhesus Monkeys. It has previously been
dennnstrated t hat ycosyl ated hu5c8 enabl es islet
engr af tﬁ%ﬁtzénéOPﬁﬁlﬁ#éWﬁ§déblégﬁaWﬁSs@ﬁvnVaﬂnFKeﬁ@@nugh
1999)4+,125[ 0208] Four rhesus nonkeys treated with a 20
ng/ kg |nduct|on/na|ntenance regi men achi eved insulin
i ndepeddehce fBhes@18esn2Es, sugﬁéstanﬂa234glga¢3ymaséd
trans an& %he sults of S stud showed that the
untr% d“Ront ﬁnﬁﬁgygs? 3 ?ECEF Em?QFeFegémenS in a
& |0@f@ﬁ§§l§ﬁblEét@ﬂnQCUtﬁo®§V89t|BECQMsQa¥h§ ifmues
evi denced by persistent Eerg cem a and | ack of c-
pept¥%§P%F§§uévrbﬂg(ﬁr®néﬁ et ol seAdohemoasrpngukreaponse,

roducti on da h ) 209
gont?aét t%)n? leg‘%%tlgreemct% ito%?%g?i%% %’1@ ln%ggmﬁ%ﬁ?rﬂ
shomsmmhaesnespesées ttEatnepbsgibbeethétta@lyéhg§msanti—

reat ed th an induction/ pai ntenance reg
of dggé%%s??th%%%%e?d@%ﬁr?%eﬁoﬁﬁoﬁgfecﬁ&YﬁoUBﬁn ﬁ@@hvered
10NkEY ScoxPpehh €068 dwiyRess! Vaathasaperekiia! or
rejection on day 7, when the nonkeys were treated with

30 i Henunemaddl agPyyr osyhreuwsd s tFent aearphas an agent that
cont 0 e keys. exhi b| ed part
Functiset mpeff e et Dot P IRIMEEE PERS gy Pl Bl e Bl oo
of cagmmmltkaﬁ%lﬁf@ii@@Bé75a£§ﬂﬁéﬁﬁﬁﬁ4éQéﬁi@ﬁng71aat

day 28 éo en d|a nd and, was maintai ned through da

45 C<or ostero an anti-proliferative agent, or other
15 antibody that specifically binds to a protein expressed

on the surface of immune cells, including but not

limited to CD45, CD2, IL2R, CD4, CD8 and RANK FcR, B7,
CTLA4, TNF, LTP, and VLA-4.
METHODS - Example 5

20 fo0211] 1. Islet Cell Allograft Transplant. These

studies were performed as described previously [Kenyon,
1999]. 1In brief, alloreactive donor-recipient pairs of
rhesus monkeys were chosen based on positive mixed
lymphocyte culture reactivity. Recipients underwent

25 complete pancreatectomy and intraportal, allogeneic
islet transplantation on Day 0.

[0212] 2. Antibody Treatment. Dosing was

performed using an induction consisting of 20 mg/kg on

Days -1, 0, 3, 10 and 18 and maintenance consisted of
30 one 20 mg/kg dose per month starting at day 28.

[0213] 3. Graft Function Assessment. Islet

graft function was monitored daily through fasting and

postprandial blood glucose levels. Islet failure



[0210] These results suggest that aglycosyl ated

anti-CD154 mAbs are useful in treatnent reginens in a
wG2005008E P ant setting. However, because the i nPCES2004/018708

response during transplant 72s such a strong response,

i.e., involves hunDraI cellular and inflammtory

I MMune responses, i s possible that aglycosyl anti-

CBISE ant o ey b, Tt ol ect e oo SpLiveL e .

| MO DML AT Y COMPOLNG. 2 DI s XA e d a-18@geHLdé hat
interrupts T cell costimulatory signaling via CD28; an
agernrctchmtlcmefamm@d%@rﬁmrmﬁ@lmam%u%) Primary
cortico terOJd I 0
0" ATPBR e PR AL RER 44 AL ¥ 08 o e BB e
expriessate on fiectsied abe die | Immedi oed | sost Actamspbant
but not |imted to CD45, CD2, %ébER CD4 CD8 and RANK
FcR PE7iod ciaas NEI AT ¢ e LR VPR RETRET HEDS

di2d Und- ﬂé&@él 1ydbhpgrédhitrol. Acut
WTeiﬁﬁﬁéééég%%hese %tﬁ%les mé%géﬁﬁrforned asr%escrlﬁgde
prevreﬂﬁﬂ§aqm&#ﬁﬂwpde&9@@?6 deif bre@fas af pak &agt ghecose >100

donor airs of h n

bae o IE B 1 O e e A RS Y Ge 4ot £ PO B o .
1i8eci pr&rd B1 L@ﬁ&fw\ﬁﬂtﬁnc’aﬁoﬁmé eé@anameeabgcmonytamng the
intraportal, allogeneic ,islet tranSfIantatlon 0

f E Day 1
0. [M@I}tzo LEXPBBAGUS T RS WRHE . TEBLT RigiwaS MPeRFRFfegorme
usi ”kglc%gd %P&'&éé@”l&%‘ﬁéﬁ' ng of 20 ng/kg on Days -1,

0, 3, d 18 and nmi ntenance consi sted of 30 one 20
ng/ kg dose per nonth startlng at da 28 [02131 3.

G af Ex@Enpte i 6n Adsesofiphglycasylatee E A<

nmoni Antidodpi tg Phevenh Antii@ g éﬁdMeéeetgdaﬁdCSﬂi

13 oomlybrHeaseivewel s. Islet failure WO 2005/ 003175
PCT/ US2004/ 018708
[0214] Monoclonal antibodies targeting CD154 on T

cells have been shown to partially prevent in vitro as
well as in vivo alloreactivity. However, it is not
clear whether the suppressive activity of anti-CD154

20 mAb depends on the blockade of stimulatory CD40-CD154
interactions or, alternatively, on the direct delivery
of inhibitory signals through CD154.
[0215] To assess the effects of blockade of
stimulatory CD40-CD154 interactions as opposed to

25 gtimulation of CD154 (i.e., direct delivery of
inhibitory signals through CD154) on human T cell
alloreactivity in vitro, unfractionated PBMC, or
purified CD4+ T cells, were cocultured with allogeneic,
HLA-mismatched, stimulator cells (CD40 positive cells)

30 in the presence of a humanized anti-CD154 mAb (hub5cs8,
Biogen Inc., MA, USA), either soluble or immobilized to
the culture wells. Most blocking experiments were

performed with a genetically engineered variant of



72 (primary nonfunction or acute rejection) was

defined as an absence of fasting and stinul ated
w@2@epoiltde production (an endogeneous i nsul i NPCT/US2004/018708
product). Primary nonfunct’lBon was defined as failure

of the transplanted 5 tissue to function in the

i mredi ate post-transplant period and was

char ac zed b erS|sten

ot 5t BbLF, et bR bRO kPRI ac BibEAT CpPasabas
wererésﬁbedeaseE@é&tag gliHeesen>406 tRBkEEc@Bdmady have a
post prandi al bl ood gl ucose >150-175 ng/dL. 10 Overal

g;afreﬁuﬂ@dléthEEYevﬁlGﬁpéé bynkoRPLEAI ng The 293Ns@sY Lated
of e 0 I t
g&gﬁg H2e5"3H Fﬂlgegngﬁge anﬁhgtgbﬁgrg%gngaag&ycosyl

bl oo ucose | eve
hU5CBuGABthEDa54¢r13BﬂIbhﬁwughoﬁtthms application. See,

Ant i - CD154- Medi at ed T-Cel | | | oreactivit 2
ano@lSnaIEéﬁWPBSdﬂesﬂtéFgéPg 3 ep155UBKaT yééﬁpéi%aygt not
beencéQ@@ﬁ LAcparbighl ¥nphevaRksi Ankibhi@edS a1Mebkndic T

in vivo alloreactivity. However, it is not clear

whet hiell Lt heod ifpresspre iacpiimayyofizsd lempbecytentylture
depe d b Ckade sti, (:Dgo 15
Ra@Plo%sQ§P+Eglt¥?n Fre% MM RS %n 4?Dd élmllarly,

inte P1ve| Yy, ont he di fec

1QJ‘ | phobiferytsbanalfsatibanghgehlspeci@2 5] Immses in
the effects of bl ockade of stinmulatory CD40- CD15
inteﬁaépnéﬁ§YaML€pﬁa§édeﬁaerz@e§F? W&t SHPBESEBES4 PY

ﬁ&hﬁchlgﬁlbbﬁgﬁ Bﬁobﬁ%ﬁ@'t%ﬁEth%ﬂ%bietBh%&%ﬁdles),

uman oreact|V|ty in vitro,
unfrwhbmeaated WBNC;ncreap@dlbwe@D¢54+Stl@@ﬂb§lOWEH@Oated

cOPULLULES ML o LRIeRnLt, A TBTRCIS conted ansi-

Pf eseng 40t na 1 BuamBisZ 88 renbil vCehbhd nwad (th@Sg&nexBitdgﬁn of

Inc., MA USA), either soluble or immobilized to
alloantlgen specific CTL effectors, while CTLs were not
affected by CD154 blockade.

[0216] To test whether the stimulatory activity of
anti-CD154 required B7-CD28 costimulatory interactions,

20 MLC were performed in the presence of CTLA4-Ig, a
molecule that prevents binding of B7 molecules to CD28.
Priming in the presence of CTLA4-Ig suppressed the
proliferation of alloantigen-specific T lymphocytes in
primary and secondary MLC by, respectively, 75+14%

25 (n=3) and 64+28% (n=6) and inhibited CTL generation by
48+23% (n=2). Signaling of coated anti-CD154
antibodies significantly increased the residual CD28-
independent proliferation of alloantigen-specific T
cells both in primary (by 58+0.6%, n=2) and secondary

30 (by 61+49%, n=6) MLC, although it did not completely
abrogate CTLA4-Ig-induced inhibition. However, the
inhibiting effect of CTLA4-Ig on the generation of CTL

was abrogated by CD154 stimulation (via coated anti-



the culture wells. Mst bl ocking experinments were

performed with a genetically engi neered variant of WO
wWQe®S50@A2 75 PCT/ US2004/ 018708 73 sol ubl e antPETZDI%H44/018708

(agl ycosyl at ed hu5c8) that 7lhas reduced Fc-effector

function and therefore may have a reduced ability to

cross-link CD154. The agl ycosylated hu5c8 used in

this exanple is the sane as the agly I usc8

o SEPL BadaPRi BagHBRY -1 AFE=8BEE CeabE o Do bse HLAS LG ala CD9S

Exappl 50304 T83c134PkAs Sekuhle youhdielaseebaled

ot DB R ETm SRR aNg, To2enurias 38y 05’3%& c T cell

pr oktfenasitaon pEpCPAGLy (MFRed PEnsRBepEede i Goatrol

("MC: 40+23% vs _3+18% i nhi-ki t.i,0 n=4). Simlarly,

10 ﬁi‘%l)clut(f@rsaf"’ilg%l of §’|1|%§§’Hﬁ é:g#p‘épggi'fi ¢ T Iynphocytes

g n peagndar y oMeCdarab stxope tthaen sk iwa® 1Sdppresdedins can

primng with CD154 bl ockade vvithcsﬁil ubl.e anti odi.%s ' when

wheeahenice wae thedr &488d P8y 34 &lmAa 67 (ot ed

anti;bodi 8s);., Mreovel, shiviatighdy ey edRdr pis4 by

wlé%%gkgﬁ)ﬁgﬁlégg%sté?%ngl y enha?ced t he generation of

al | eatibgen-esfgcidsyd aCRd dfubed ond, wasd [umablls tgergnhance T

not ffected - CD154 bl ockade 2 Ta t est
e B SRRt 7 Mt A, Y Hr s pe
160Ut BELIRS 5oStivallaldr bagudractimns £20MIE,

were performed in the presence of CTLA4- I%j,a rrtollecul(f 1
t hatcquwley dret = afiawdiig of IIBE 4RSSt ATEs FPTPIEnLas modeLs,

Primng. i he. -pr : CHA4 | SR ESS +heo, either
pr o:plcf gﬁreéfl} on a&&oi%fc’(}%r%en_ spglcil% cT If/\ssrrpﬁgcyt es in
Pr i NEIGheAN tb1s o netatyi MG doy  wirds pezltewel gs  Wsadighgepther
(n=3) and 64+28% (n=6) and inhibited CTL generation by
48+23wmphatagyg ‘?q'?’(ba%gl’ coat ed anti-CD154

18nti ppdi@s si gk fiicad | ok Mg @ased hidearesiiilbl afii2Seiate,

I ndependent proliferation of alloantigen-speci fig T
numerous changes and modifications may be made to the

preferred embodiments of the invention without
departing from the spirit of the invention. It is
intended that all such variations fall within the scope

20 of the invention.



cells both in primary (by 58+0.6% n=2) and secondary
30 (by 61+49% n=6) M.C, although it did not

weempletied y abrogate CTLA4-1g-induced i nhi bi t PORUS2004/018708
However, the inhibiting efffect of CTLA4-1g on the
generation of CIL was abrogated by CD154 stinul ation
(via coated anti WD 2005/003175 PCT/ US2004/018708 74
CD154 anti bodi es). Expression_of CD25, HLA-DR and CD95
on alloreactive T cells wastEYFRENEES| ncreased by
stinmulation of CD154 (n=2), as conpared to contro
cultures wiwth or without CTLA4-1g. 5 [0217] Qur data
show! t hat Sahdzacpisatangi bbdi &és, cand BahBnc&RieatheR001.
t han ck cel,l _allogeactivity, when immobilized
to tEQL%UIQBg%'p a %F'Bﬁogkade of CD154 by soluble
agl yzosyl Bbed hubu8, nAb mesfasablie bejemrhsAcesT wcell
activatjon in vitro and may_t herefore be 10
advé%?%%@%ﬁ%riﬂn©i$o AndNoghkedl 86t hedBnt i Rgvmgdmmunol.
coul g4 bggeffective, in transplant experinental nodels,
to reduce alloantigens T cell responses in vivo,
ei thér aBenklyorLinCcoRBPhati &n Advh BebecMeds Bio., Vol.

bl ocking other . costi nul ator at hways. 15_[0218] As
thoséégki lgﬁ’i%o?ﬁ%ear 'mﬁ?%ngﬁpr%?igte,OfkﬂﬁBroGs
1ohangesraad, nodi i caii08ge eyndecmade t0 WhAete, eds. Kluwer

preferred enbodi nents of the invention w thout
deprFFHY"E ¢ ORF SR sPiPE  SReTE nePi n¥@Rtion. It is

i ntended ghat all sugh H?rﬁﬁéégggoéﬁé%gﬁggpbe.tﬂgt. Aca. of

scope 20 of the'invention.
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char acterized by a nodification at the conserved

N-linked site in the CH2 domains of the Fc 5 portion

of said g@&é b%@%’%%%%’f he, 2ol ¥5psy!| o a0ty o&g : 20t 1 bogy

or antib ve according to c wher el n
t he démﬁwétmimmdfmgsm @laimat j amheneinetheavy

chain 10g latio t wh th
pr eVBefl %‘gy‘i’%flfll?’ghgl%ﬁ e‘? h@ug‘fr‘?l%gn lgTﬁ%%??%sy?am

1@ntig Bt ibodyi o8, aphbbedy teeriveitvenapeerehny
to clalm?2, wherein the 15 nodification conprises a

mut syl yeoeyl aps0 ¢pore usikg- EU Kabat nunbering). 4.
The agl ycosyl anti-CD154 anti body or anti body
derivative according to claim1, wherein the

3. The aglycosyl anti-CD154 antibody or antibody

derivative according to claim 2, wherein the
15 modification comprises a mutation of N298Q (N297 using

EU Kabat numbering) .

4, The aglycosyl anti-CD154 antibody or antibody
derivative according to claim 1, wherein the
20 modification comprises the removal of the Cy; domain

glycans.

5. The aglycosyl anti-CD154 antibody or antibody
derivative according to claim 1, wherein the
25 modification comprises prevention of glycosylation at

the Cyy domain.

6. An aglycosyl anti-CD154 antibody or antibody
derivative according to any one of claims 1 to 5,
30 wherein said aglycosyl anti-CD154 antibody or antibody

derivative does not bind to an effector receptor.



20 nodification conprises the renoval of the CH2

domain glycans. 5. The agl ycosyl anti-CD154 anti body
w@rooanoilrody derivative according to claiml,PEUTES®04018708

the 25 nodification conpri $eés prevention of

gl ycosylation at the CH2 domain. 6. An aglycosyl

anti - CD154 antibody or antibody derivative according

to any one o clalns lto 30 mhereln sald aglﬁﬁgi I

ant iZ-CDL3¥ &FLUSREY loramrit d&"o%fl

bi n Ard r?&Q?ﬂ’QOﬁa”r@slt 5,
PCT/ 004/018%ﬁ% Iéd§%F An aaygiosyl antnECDl °

ant ivbedyeior sanitd by caterli et RO ratitnigpedy vty @pelbody
clains 1 to n [ C | anti-CD154
ant i it vaent‘f%ecﬁjf gerqa\}}ﬁ? \)%‘ré%gzosglo%' cause

thronbosis. 5 8. The agl ycosyl anti-CD154 anti body or
anti body derivative accordin éig() any one of clainms 1

to 8- muw@m%ﬁntarﬁwﬁ 4 ATCHRAFY i FHet Pody
ro . | |
b )L%rolna 0 antlcg‘I dldgn&? Al ANt Do L8ns 1 to 5,

pol ) . mur iI'ne ant 1 bodi es, chlnerlc
mnlwhﬁhemn sandr&ﬂﬂﬁmﬁham&smmMQntemuﬁannﬂ&ﬁ group

L T VR, T BBy S rcn

16er i pati ey AL orfliAthd aridiosiiee®f Ehahebid 4t boodies,
wherei n said antlbody is selected fromthe group

congiisimaigl 28d anil ihortkew, MMTPBERS, alete &t frorfed fully

antlbqgles {Fgg&g ric antibodies, tetraval ent

ant i'bodi es, "biI'specitic antibodies, Fab, Fab', Fab'?2,

20 F(v) antlbody fragnents, and single chain

antlbodles or derivatives ther

. The aglycosyl anti- Sigﬁ antibody or antibody

15 derivative according to any one of claims 1 to 5,
wherein said antibody is selected from the group
consisting of: multimeric antibodies, heterodimeric
antibodies, hemidimeric antibodies, tetravalent
antibodies, bispecific antibodies, Fab, Fab', Fab'2,

20 F(v) antibody fragments, and single chain antibodies or

derivatives thereof.

10. The aglycosyl anti-CD154 antibody or antibody
derivative according to any one of claims 1 to 5,

25 wherein said antibody is aglycosyl hu5c8 produced by
the cell line having ATCC Accession No. PTA-4931.

11. The aglycosyl anti-CD154 antibody or antibody
derivative according to any one of claims 1 to 5,
30 wherein said antibody or antibody derivative is labeled

with a detectable marker.



10. The agl ycosyl anti-CD154 anti body or anti body

derivative according to any one of clainms 1 to 5, 25
wob@sedn7sai d anti body is aglycosyl hu5c8 prodecEtS1vg4/018708

the cell line having ATCC Atcession No. PTA-4931. 11.

The agl ycosyl anti-CD154 anti body or anti body

derivative according to any one of clains 1 to 5, 30

wherei n said anti body or antibody derjvative is

| abeted THe PAERAVEL B! ket . AMO 2568/ 9337500y

PCT (&Q%Q%M@&oﬁiirdk} td heL 20h YLOS Whéns in GEE4

antibody or antibody derivative according to claim

11, detmatiabltenadkarcian eradidaetive alvaipPract pyayme, dye
ison%gga. n%%ne, dye or biotin. 5 13. The agl ycosyl

anti- Ry tibody or antibody derivative according

t0 according to any one of clains 1 to 5, wherein

said anti body or antibody derivative |s _conjugated éo

a t het apetit PeGErRSY L PR - TR AFFTHRIFY ant | SEpE8aY

ant '%ﬂ%é’ii@é‘?é@&?ﬂdiﬁ@%&%éé’@r@ﬁ@@r% Ngn Ookb 8bM claims
13, erein said therapeutic agent Ts a radioi sotope, .
r adi bnuz| 5 deyheteii nsaidxaiitiledy henoanet bpdyit derivative is
agent. 15 15. . The aglycosyl .anti-CD154 anti body or
anti%ﬁﬁﬂpg%ﬁﬁ?vERi%gt%%%%gﬁ?%bct%g%ﬁ%brding to any one

10f claine 1 to 5, wherein said anti body or anti body
derivative is conjugated to an inmagi ng agent. 20, 16.

The Bl ycBay| aghyFoTDLsanbht FRERY JRCHRAPTBoRYy antibody

deri yay{¥&e APEOLdL0831 Qg CL Bl dtm WhEr fharéhs LAREI NG

therapeutic agent is a radioisotope, radionuclide,

toxin, toxoid or chemotherapeutic agent.

15
15. The aglycosyl anti-CD154 antibody or antibody
derivative according to according to any one of claims
1 to 5, wherein said antibody or antibody derivative is
conjugated to an imaging agent.

20

16. The aglycosyl anti-CD154 antibody or antibody
derivative according to claim 15, wherein the imaging

agent is a labeling moiety.

25 17. The aglycosyl anti-CD154 antibody or antibody
derivative according to claim 15, wherein the imaging
agent is a biotin, a fluorescent moiety, a radioactive

moiety, a histidine tag, or a peptide tag.

30 18. A pharmaceutical composition comprising the
aglycosyl anti-CD154 antibody or antibody derivative

according to any one of claims 1 to 5.



agent is a |labeling noiety. 25 17. The agl ycosyl
anti-CD154 anti body or antibody derivative according

W eoosloadins 15, wherein the inmaging agent is a BPCDUS2004/618708
fluorescent noiety, a radi 8active noiety, a histidine
tag, or a peptide tag. 30 18. A pharnmaceutica

conposition conprising the aglycosyl anti-CDl154

anti body or antibody derivative accordin

o i rPhe T aes SoHEI b EIROSET bR B gHgs o gelain
19. fhe pharHBeedthSal s LAPOShh L Pla8E6OL dh Dyt 86t tame

18, further conprising a pharnaceutically acceptable

car r¢erri&r20. The pharnaceutical conposition
according to claim 18, further conprising an

I mmunosuppr essive or i mmunonodul atory conpound. 21. A

cel 124 | neTps ogugihgeétiei égl yeosyds abidn CRSdrding to claim
anti body or anti body derivative according to, any one
of 3 aifarahep comppisipg %%I+mWP%%S%EEB?%?h§et8r

cl ai g, i ne produces the

aglycoﬁ%ﬁ‘ ‘ﬁ&%% '? C?A@%%%%Jlion 15 No. PTA-4931). 23.

A nethod for inhibiting an inmune response |n a

subJ t b sterin t 0.t he _subject an ti

T SEti b SRt ToF BRagPAScs R e Yol At bty s
140 OénﬁﬂbégyyéﬁsahtﬁBédyCaﬁﬁﬁv@ﬂiv503&cdﬁdnﬂgttMeany one of
according to any one of clains 1 to 5 or a

phar@badngi taFocdrposi ti on conprising said antibody or

anti body derivative. 25 24. The nethod according to

claim 23, wherein the aglycosyl anti-CD154 anti body,

anti bpdy Teei vallviine apherdﬁngutbcala¢mn®®$Lwhenein the
Inhlgéif Pigglggogacggnghe aglycosyl hu5c8 (ATCC Accession

15 No. PTA-4931).

23. A method for inhibiting an immune response in a
subject by administering to the subject an effective
inhibiting amount of an aglycosyl anti-CD154 antibody
20 or an aglycosyl anti-CD154 antibody derivative
according to any one of claims 1 to 5, or a
pharmaceutical composition comprising said antibody or

antibody derivative.

25 24 . The method according to claim 23, wherein the
aglycosyl anti-CD154 antibody, antibody derivative or
pharmaceutical composition inhibits binding of CD154 to

Ch40.

30 25. The method according to claim 23, wherein the
aglycosyl anti-CD154 antibody, antibody derivative or
pharmaceutical composition is capable of specifically

binding to a protein that is specifically recognized by



CD40. 30 25. The nethod according to claim 23, wherein
the aglycosyl anti-CD154 anti body, anti body

walesoswedir7ye or pharmaceutical conposition i s pEpukioe4/018708
of specifically binding t83a protein that is
specifically recogni zed by WO 2005/ 003175
PCT/ US2004/ 018708 83 agl ycosyl hu5c8, which is

produced by the cell |ine having ATCC Accessi orl I\Ic?L
PTA2433t0s78. hehe enethdGhadcoPdrryces Sraithexgell Line
whegel ) Lhg b AUl NS oA - G54 AnLi body, anti body
deri'vative or ~ pharmaceuti cal conposition specifically
binds to the epitope to which aglycosyl hu5c8 (ATCC

Accessi on_No. TA- 4931 peci ficall. i,nds, 27.

met B&d f ¢S ﬁﬁﬁtgﬂéi ﬁﬂfcgr#qslﬁ]ﬂ g&ﬁ?&%‘ ?g’s’péﬂﬁlseé% l%ln také
SUbjeat, Joy AdEHHiSIei5g 4 itaRlys UkitGbaly daffiectiive or
I nhi Bi t'i ng amount of an agl ycosyl anti-CD154  anti bOd%
or @heaglapeosyilcadn doNEOESA inat iSReRi fdeidhiat iRigrds to the

accordi.ng tq any .qope ' SaTic adessi No.
pharell?ﬁ‘(i,ce S %a(ﬁ w\(’:h&rrcglosa%{ll@r?@ gg‘rsrphgulstsci%ng( sai d ant isbsoldciln oro

ant ignedy: adani \satdodef i 28.1yThei it .hod according to claim
27, wherein the inflamatory response is selected
fromthe group 20 consisting of: arthritis, contact

1germpt i tiss, BRI -AGE isyindinomy drhfirefmaid o bpwed sponse
di sease, allergic asthma and idiopathic inflammtory
di sease Q] ke betdel pietwwing o i PR ei n

t he rthritis..is sele r 1 anti-CD154
conﬁﬁ?%g“’fﬁ :lnl}JﬁbeJ[thrr:ﬁ%%i agﬁogg%én r%r; g(SID ear%I rf#kﬁse}ﬁ et of d
i nf | sty olrdmrddivcosyr huritti-sCrisso chmat Boody tderivative
Lynme di sease and inflammatory ost eoa{(t%_ itis. 30 30.

e
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15 pharmaceutical composition compriging said antibody or

antibody derivative.

28. The method according to claim 27, wherein the
inflammatory response is selected from the group

20 consisting of: arthritis, contact dermatitis, hyper-IgE
syndrome, inflammatory bowel digease, allergic asthma

and idiopathic inflammatory disease.

29. The method according to claim 28, wherein the

25 arthritis is selected from the group consisting of:
rheumatoid arthritis, non-rheumatoid inflammatory
arthritis, arthritis associated with Lyme disease and

inflammatory osteoarthritis.

30 30. The method according to claim 28, wherein the
idiopathic inflammatory disease is selected from the

group consisting of: psoriasis and systemic lupus.



i diopathic inflammtory di sease is selected fromthe

group consisting of: psoriasis and system c |upus. WO
wWQe®S50@A2 75 PCT/ US2004/ 018708 84 31. A et horICT/082004/018708

inhibiting transplant rejed8tion in a subject by

adm nistering to the subject an effective inhibiting

anount of an aglycosyl anti-CD154 anti body or an

agl ycosyl anti-CD154 anti body derivatiie E accorgLng in a

to 3hy ohemefhefafas inhebstipy LrapRBriBtent? cal©

co LLLon conpki g ' t thedyuBheca@nhhbedy¥ective

depggéﬁ%ég.bgzgaﬁgéhﬁgfﬁgggaggoFg?n% tg glain131¥ ,

whei ghibt hénglembnahspEanh PELEEOBEA PAGHIERI54 antibody

transpl anted heart, i.d l Lver [ eatic
P e R A N
4 NhiBLb-RYnGr abt awng- Bast ofi seasesi 0 @ao 55 suwbpect by
adm nistering to_the subject an effective i, hibitkp% -
anDpharmﬁcantagB}c§§VPO§ﬁF'QGngmpéﬁFﬁﬁgdfalgragﬁl oY ©
agl ycosyl -ant. - nti body derivative according to
anyggﬁé%gégbﬁgfns ?&F%'S, or a pharnaceuti cal °
“conposition conprising said anti body or 20 anti body
derivative. 34. A nethod f.or inhiQit.i an O
r espénse The FCTHR5 BSCBY &G éiearj'lnﬂ%lt’o t éer%;lu jnglcet
16N f%fxfa?l“s?l\é%t ivaRicRitticng iaRRRte Oft remsadlaytesy heart,
anti-CD154 antibody 25 or an aglycosyl anti-CD154
ant kigeheyderliiwetd v &k iz c HEAKG AT AP Gite 18 AP ope
to 5,__or a pharmaceutical conposition conprising said
ant "68dy’"or  anti body derivative. 30 35. The nethod
according to claim 34, wherein the allergic response

Is selected fromthe grqup .consisting of: e .
or % ol Mo gt St oS v bof dftse in

15 subject by administering to the subject an effective

@

inhibiting amount of an aglycosyl anti-CD154 antibody
or an aglycosyl anti-CD154 antibody derivative
according to any one of claims 1 to 5, or a
pharmaceutical composition comprising said antibody or

20 antibody derivative.

34. A method for inhibiting an allergic response in a
subject by administering to the subject an effective
inhibiting amount of an aglycosyl anti-CD154 antibody
25 or an aglycosyl anti-CD154 antibody derivative
according to any one of claims 1 to 5, or a
' pharmaceutical composition comprising said antibody or

antibody derivative.

30 35. The method according to claim 34, wherein the
allergic response is selected from the group consisting

of: hay fever or an allergy to penicillin or other

drugs.



drugs. WO 2005/003175 PCT/ US2004/018708 85 36. A

nmet hod for inhibiting an autoi nmune response in a
waapmeet1t7hy adm ni stering to the subject an ef PEDUS2004/018708

i nhi biting amount of an agB§cosyl anti-CD154 anti body

5 or an aglycosyl anti-CD154 anti body derivative

according to any one of clains 1 to 5, or a

phar maceuti cal conposition conprising said antibody or

anti body derivative. 10 37. The nethod according to

cl ai 36, Mmheseidd the aHiIPIPNME frePosentid WesSsponse in

froman infectious disease. A 38. The nethod accordin ,

to claifmRIEctiniyr ddnitHe t et s SSHORE Rt | ctive

f 1 om; R {1 aI 155 WRAF IR o £l 2.5 RN paFt *HrLEii Sop1Bint ibody

di sease, H'V imfections, syphilis or tubercul osis.

39. The aretadwnqd caesyOr dintg 1@ 1ddaiant3godyh etest v thieve

aut oi_nmune,.response i s _sel ected fromthe group 20

Cons PTG G TGN I Shr CHAITS. | astndth &

gr avigharn@Ehigiiidall Wiy HHiReNMIiS. s IdQWRS d antibody or
di sease, _ idiopathic thronbocytopenia purpura,
henpApGidosefierivadiigiset es nel litus, inflammatory

bowel disease, Crohn's disease, nultiple sclerosis,

psoriasis, drug-induced 25 autoi mune di seases, and
o ug3imducicek Imgiisd 4kcokrdietchdnd faraimitidyi twhegrein the

fibrosis.n a subject b adm nistering to the subject

an ePRECHTPRTG HAARATRE SRTINRE o h Syl Yseyiious disease.
anti-CD154 anti body or an 30 aglycosyl anti-CD154

anti body derivative according to any one of clains 1

to 53%r FhshaatdeshEicsardiaehyesiclisom comprnaurinsdie
grgl_l/ %%\%%3&% 'd%%q%ns%e rde\i%tvlevse il 1%91 %&Qﬁ!eqp’?él 75%/ndrome '
15 spondyloarthritis, Lyme disease, HIV infections,

syphilis or tuberculosis.

39. The method according to claim 36, wherein the
autoimmune response is selected from the group

20 consisting of: rheumatoid arthritis, Myasthenia gravis,
systemic lupus erythematosus, Graves'’ disease,
idiopathic thrombocytopenia purpura, hemolytic anemia,
diabetes mellitus, inflammatory bowel disease, Crohn’s
disease, multiple sclerosis, psoriasis, drug-induced

25 autoimmune diseases, and drug-induced lupus.

40. A method for inhibiting fibrosis in a subject by
administering to the subject an effective inhibiting
amount of an aglycosyl anti-CD154 antibody or an

30 aglycosyl anti-CD154 antibody derivative according to
any one of claims 1 to 5, or a pharmaceutical
composition comprising said antibody or antibody

derivative.



86 41. The nmethod according to claim40, wherein the
fibrosis is selected fromthe group consisting of:
w@eiosoeEry fibrosis and fibrotic disease. 5 42PCT82004/018708
met hod according to claim 44, wherein the pul nonary
fibrosis is selected fromthe group consisting of:
pul nonary fibrosis secondary to adult respiratory
di stress syndrome, drug-induced pul nonary 10 fi brosis,
i di opathic pulnonary fibrosis and hypersensitivity
pneugpni trfe fdthdBcalBLPQUngCEOr €l AEmt 20G! @hBY-41ln the
wherein the fibrotic disease is selected fromthe
groupibvasist iagselsched Fepat Fhesgtoupepanpipsipg of:

Ci 11 00SkShatl! ENBELS: 8f sherk bysE seqondacy to a toxic
i nsuP ; cI'FThosi's o he "l iver secondary to drugs;

g rrhosis of the liver secondary to a viral infection
and cirrhosis of the Iliver secondirg to_an ﬁUtOLﬁWURe
di seéde. §be4W?thPﬁeFﬁ68r@6P9iﬁﬁi5'?'Wg4évrg erein the

infegﬁiHBnQQYtEQbIos§§|h§ Qélécﬁégjfgbmbihbh?rgﬁbv |

virus by adninistering to the subject an effective
i nhi bohengtanguaf : opuamonaglyyédbybsaat secondaranticbadiplt

or an _aglycosyl anti_ 25 CD15 ntib der.i AY

accoF8F§é¥?g°§Xy86ﬁgrgﬁs gV%ﬁﬁém%’tggé? g%déggd Bulmonary

1har pepeskisal iaespasht topuleenpiysifipreatie anti body

or antibody derivative. 45. A nethod for inhibiting

gast PBPRLESHEARL VAL ¥eREEUMIBLEASa subj ect by

adm nistering to the subject an effective inhibiting

amount of an agl ycosyl anti-CD154 antibody or an

agl yeasyl Tant me€bDbB4aanbiriody der ctatinvél, avberdiing the

gg¥/%%gﬁggﬁéagggga%etgssbe?%c%egof%%%5é%%3%%%up consisting

15 of: Hepatitis-C; Hepatitis-B; cirrhosis; cirrhosis of
the liver secondary to a toxic insult; cirrhosis of the
liver secondary to drugs; cirrhosis of the liver
secondary to a viral infection and cirrhosis of the
liver secondary to an autoimmune disease.

20
44. A method for inhibiting viral infection of the T
cells of a subject by the HTLV I virus by administering
to the subject an effective inhibiting amount of an
aglycosyl anti-CD154 antibody or an aglycosyl anti-

25 (CD154 antibody derivative according to any one of
claims 1 to 5, or a pharmaceutical composition

comprising said antibody or antibody derivative.

45. A method for inhibiting gastrointestinal disease
30 in a subject by administering to the subject an

effective inhibiting amount of an aglycosyl anti-CD154

antibody or an aglycosyl anti-CD154 antibody derivative

according to any one of claims 1 to 5, or a



87 pharmaceuti cal conposition conprising said anti body

or antibody derivative. 46. The nethod according to
we@b@soviasy wherein the 5 gastrointestinal di SBEBEES1084/018708

sel ected fromthe group c@nhsisting of: esophagea

dysnotility, inflammtory bowel disease and

scl eroderma. 47. A nmethod for inhibiting vascul ar

disease in a 10 subject by adm nistering to,the .
SUbf@@Qr@@F%ﬁ?é%%lv%ompﬁﬁ+%}?mnﬁoﬁmﬁhﬁ}ngfSghé antibody or

agly tha 24:i@atibody or an aglycosyl
anti%gi%%%égnt?%%%y éerivative according to any one

of claims 1 to 5, or a pharmaceutical conposition

conpy i Si sai d_anti bod r_ 15 anptibody.derj Lve

26, hho NER S HRCR BT TET bl B M7 MWt oV ACERES the
Was Coh o roli seaseihgl sei eched {gogelbetgdofpononhesyrogp

of : atherosclerosis or reperfusion injury. 20_49. A
neth@@?$b$tlﬂﬁ!@ftiﬁ@obhéﬁﬁﬁér@Yﬁ@ﬁtb#lﬁyceFPflﬁmﬁﬁFory
cel | 8ohln dapUbLEC! AT LeiLPgabeag a T cel | cancer by
administering to the subject an effective inhibiting
anFunt or an agl ycosyl anti-CD154 anti body or an 25

agl ycosyl _anti-CD154 antj body.derivatiye _according.to
2y S’ oh BPERAE BoroiBheBrtaREnKF RREdaE, Bapease th e

190TPeghS £QP BPNRENShAgL 2l Hgapbi bRdysabianbti badgffective
derivative. 30 50. A nethod of inhibiting avir

e , al ,
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pharmaceutical composition comprising said antibody or

15 antibody derivative.

48. The method according to claim 47, wherein the
vascular disease is selected from the group consisting
of: atherosclerosis or reperfusion injury.

20
49. A method for inhibiting proliferation of T cell
tumor cells in a subject suffering from a T cell cancer
by administering to the subject én effective inhibiting
amount of an aglycosyl anti-CD154 antibody or an

25 aglycosyl anti-CD154 antibody derivative according to
any one of claims 1 to 5, or a pharmaceutical
composition comprising said antibody or antibody

derivative.

30 50. A method of inhibiting a viral infection of T
cells of a subject by the HTLV I virus by administering
to the subject an effective inhibiting amount of an

aglycosyl anti-CD154 antibody or an aglycosyl anti-



CD154 anti body derivative according to any one of
clains 1 to 5, or a pharmaceutical conposition

W@ 9pdHETNg sai d anti body or anti body deri vatiRPeT/US2084/018708

The nmet hod according to ang8one of clains 23 to 50,
wherein the agl ycosyl anti-CD154 anti body or

agl ycosyl anti-CD154 anti body derivative is selected
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agl ycosyl anti-CD154 anti body or 15 agl ycosyl

anti - CD154 anti body derivative is selected fromthe
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neri c_anti bodij
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20 anti1 bodi es or derivatives thereof. 53. The nethod
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agl 0 £0S ant i.- CD154
agt Y&Q%L& d%%gvat [ ve El5‘?p(I’]ﬁe{ll‘}Irorltalrcl:eéu i cd %%errpb3|lim3erlc
conprarsi iigpind «l, amtirm/zaﬂ aribddilys definnat i xedi s
adm nistered to said subject in any manner that is
nedi &M Jﬁ"%%@e‘ﬁ Lwlly FHIMGRt Y 2RI ng to any
one of clains 23 to 30 50, wherein the aglycosyl

anti-CD154 anti body or aglycosyl anti-CD154 anti body
deri & véhe mqitmdrmmﬁahg dmrpmymm ehnprasnage3 to

said ti q,gd or an“g%‘{j%? ivativ adm %éiered

Lo saitr SRRtt o o5 2 R G D

89 i njgIstday rﬁr[t&N-&l‘MBﬁi yantﬁikm‘dﬁﬁ O Yive is selected
from the group consisting of: multimeric antibodies,
heterodimeric antibodies, hemidimeric antibodies,

tetravalent antibodies, bispecific antibodies, Fab,

Fab', Fab'2, F(v) antibody fragments, and single chain

20 antibodies or derivatives thereof.

53. The method according to any one of claims 23 to
50, wherein the aglycosyl anti-CD154 antibody or
aglycosyl anti-CD154 antibody derivative or

25 pharmaceutical composition comprising said antibody or

antibody derivative is administered to said subject in

any manner that is medically acceptable.

54. The method according to any one of claims 23 to
30 50, wherein the aglycosyl anti-CD154 antibody or

aglycosyl anti-CD154 antibody derivative or

pharmaceutical composition comprising said antibody or

antibody derivative is administered to said subject by



intraperitoneally, intramuscularly, intramedullarily,
intraventricularly, intraepidurally, intraarterially,

WO paosavazTul arly, intra-articularly, intra-synPwi/ab1094/018708
5 intrasternally, intrathedally, intrahepatically,
intraspinally, intratunorly, intracranially, enteral,

i ntrapul nonary, transnucosal, intrauterine,

subl i.ng: . _or.locally at. sites of inflammtion or
tunorlr}glrjegévﬁjhgn oHEE Oeuw'ho?ﬁ%%%%?rb??\l@g ¥ any one

of cliaitimapiar i tondl 1 ywheired whdid eI HeP S Vi n @l he GPLDA-1 1 v,
anti body, aglycosyl anti-CD154 antibody derivative or
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conprising said antibody or antibody derivative is

adnm A% Haced 1% adaisd tamjac tinglanmatipn e flormnfgrowth.
capsul es, tablets, aqueous suspensions or solutions.

25 57. The method according to clains 55, wherein the
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30 of a cream ointnent or the like. 58. The nethod
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ant i body _or anti bady derivative is ,
nasal, ophthalmic, rectal, and topical routes.

56. The method according to claims 55, wherein the
aglycosyl anti-CD154 antibody, aglycosyl anti-CD154
20 antibody derivative or pharmaceutical composition
comprising said antibody or antibody derivative is
administered to said subject orally in the form of

capsules, tablets, aqueous suspensions or solutions.

25 57. The method according to claims 55, wherein the
aglycosyl anti-CD154 antibody, aglycosyl anti-CD154
antibody derivative or pharmaceutical composition
comprising said antibody or antibody derivative is
administered to said subject topically by application

30 of a cream, ointment or the like.

58. The method according to claims 55, wherein the

aglycosyl anti-CD154 antibody, aglycosyl anti-CD154



adm ni stered to said subject by inhalation through the

use of a nebulizer, a dry powder inhaler or a netered
wG2eesas1rhhal er. 59. The net hod accordi ng to aPgT/Osm®04618708

claims 23 to 50, wherein ®he agl ycosyl anti-CD154

anti body, aglycosyl anti-CDl154 anti body derivative or

10 pharmaceutical conposition conprising said antibody

or antti odgdri.vati.veis g&arrinistere,dto said |
subj et %P %St Frld! YR asRPAdiR st + Gt ofomises L rhen
et hasbrsens ThdGs4 04 adve BRI P o] BhIBL I3y t @erdvathve is

wherein the aglycosyl anti-CD154 antibody, aglycosyl
ant | -aNBY HRTeD e derid auieer byphtnhbsutérathrough the

conmpQsdd i | S saj t or ti body
deri \(}%Jf% vcgfligs agrh‘ll%é?%’r Z%d?%ps%?wdg%ﬂb}%%?afe]él Fhg* Wit hered
a5t hetapeutnlmlagent . 20 61. The nethod according to

any one of clainms 23 to 50, wherein the agl ycosyl
anti - CD154 anti body, aglycosyl anti-CD154 anti body

deri gt vermy mdsdras@id Lol GUMas) td,o0 SONPIL SHd%3 o
said antibody or 25 antibody derivative is
adm MGt etharaisn sdiel aglyjewiyl mntmiDH4 ausidsoder

day. et t hod di ng.,t o, any_one of clains 23
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phar maceuti cal conposjtion conprising said antjbody or
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intervals ranging fromeach day to every other nonth.
63. The nethod according to any one of clains 23 to

60. The method according to any one of claims 23 to
15 50, wherein the aglycosyl anti-CD154 antibody,
aglycosyl anti-CD154 antibody derivative or
pharmaceutical composition comprising said antibody or
antibody derivative is administered to said subject
along with a therapeutic agent.
20 i
61. The method according to any one of claims 23 to
50, wherein the aglycosyl anti-CD154 antibody,
aglycosyl anti-CD154 antibody derivative or
pharmaceutical composition compriéing said antibody or
25 antibody derivative is administered to said subject in

multiple doses per day.

62. The method according to any one of claims 23 to
50, wherein the aglycosyl anti-CD154 antibody,

30 ¢+ aglycosyl anti-CD154 antibody derivative or
pharmaceutical composition comprising said antibody or

antibody derivative is administered to said subject



5 50, wherein the aglycosyl anti-CD154 anti body,
agl ycosyl anti-CD154 anti body derivative or

w@b@soesaeut i cal conposition conprising said ane@hus2000018708
anti body derivative is adnm%hi stered to said subject at
intervals for as long a tinme as nedically indicated,
10 ranging fromdays or weeks to the life of the
subject. 64, The nethod according to any one of
cl ai Fepeatedly 5ot {ReeEVAL®hE2RgEJgosyPMafprhceggato every
antiﬁgﬁgr md@gtycosyl anti-CD154 antibody derivative or
15 pharnmaceuti cal conposition conprising the anti body
or antibody derivative is adm nistered to the subject
with_ _an inmmunonpdyl atory.or i nosuppressi ve_ .
compdind. TB%. MgHRO ?ﬂ68¥gﬁﬂ%rggﬁﬁn¥oggﬁa?ﬁ1gi?lms 23 to
wherepn $heredni ARYNQGRILLAY DI ¥nek - CHIYA0SHPRKHES8S!, Ve
conpound selected fromthe group consisting of: (a)
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specifically binds to_a protein expressed.on the,

eur { 3RESBYA] i esliePgiﬁchB?naSbﬂ? lﬁ8%9ViﬁFﬁé8aF8d'
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TNF, LTP, and VLA-4. 66. The nmethod according to claim

64, wherein the inmunosuppressive or imunonodul atory

compeynd b5 V0. 2005/ 90343, PCTLUS20044 18708 01 92ns 23 e

sel e From the group cons f tacrolinus,
si r okbpushepgtnpbraokal gcoviet ht irTCPOBAbENE ibody,
deoxysper gual i n, breguinar sodignl | ef | ungm de,
r apafy YRO8KY gggépp 4R4 antibody derivative or

15 pharmaceutical composition comprising the antibody or
antibody derivative is administered to the subject with

an immunomodulatory or immunosuppressive compound.

65. The method according to claim 64, wherein the
20 immunomodulatory or immunosuppressive compound selected
from the group consisting of:
(a) an agent that interrupts T cell costimulatory
signaling via CD28;
(b) an agent that interrupts calcinéurin gignaling,
25 (c¢) a corticosteroid,
(d) an anti-proliferative agent; and
(e) an antibody that specifically binds to a protein

expressed on the surface of immune cells, including but

not limited to CD45, CD2, IL2R, CD4, CD8 and RANK FcR,

30 B7, CTLA4, TNF, LTP, and VLA-4.

66. The method according to claim 64, wherein the

immunosuppressive or immunomodulatory compound is



5 67. A nethod for imaging tunor cells or neoplastic

cells in a subject that express a protein that is
wap@siobilcal |y recogni zed by agl ycosyl hu5c8 prpduuszodigi8708

the cell line having ATCC A2cession No. PTA-4931 10

conprising the steps of: (a) admnistering to the

subj ect an effective amount of the pharnaceutica

conp tion oE cl aim 18 under condi tlong per m

n nt
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ant'QQQMlﬂﬁuéVa&yMg?ﬁéﬂoﬁaﬂé REeEEI N, onibBeusthkace of
tunor cells or neoplastic cells; and (b) |nag|ng any
e,

ant|@@@yY§p©r@uﬁl@@npbé@q@nnaﬁtsgéaym, leflunomi
derlv |v§/§8ngn$ a;ggﬁﬁganghereby i magi ng any tunor

cel IS eopl astic cefI's ' 1n the subject. 20 68. A
et hod for detectlng the presence of tunor cells or

neoplastlc cells_in a subject that ex SS a rot
t hat6Ys s%e@??h@%lf?rré@%@h?ieﬁuﬁ9ra§ggiﬁs9F G5e astic

pfodeéfﬂsbyntgesﬁsﬁéckleﬁaeaékﬁgeéécg Aceesshornie. 135
PTA-4931 conprising the steps of: (a) adm nistering to

t he spbpeﬁlcahlﬁftec@gvezadnbmtaGiycpﬁﬁlphaﬁﬁﬁcéﬁp gged by

comegt Lo of (ELoLM, 18, UBder. pCanditLancpeL B LEng

t he WEEN e antl y or

jantib@ﬂprggﬁhgathgesaegstbe 30 protein; (b) clearing
any unbound,inag agent fromthe subject; and WO
2005(8033¢B1 pEF €52994F919#988u§3eFE)a&e?éé??ﬁévﬁhémount of
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derivati conp orne
conditions permlttlng the formation of a complex

between the antibody or antibody derivative and a

15 protein on the surface of tumor cells or neoplastic
cells; and
(b) imaging any antibody/protein complex or antibody
derivative/complex formed, thereby imaging any tumor
célls or neoplastic cells in the subject. |

20
68. A method for detecting the presence of tumor cells
or neoplastic cells in a subject that express a protein
that is specifically recognized by aglycosyl hu5c8
produced by the cell line having ATCC Accession No.

25 PTA-4931 comprising the steps of:
(a) administering to the subject an effective amount of
the pharmaceutical composition of claim 18 under
conditions permitting the formation of a complex
between the antibody or antibody derivative and the

30 protein;
(b) clearing any unbound imaging agent from the

subject; and



presence of such conplex indicating the presence of
tunor cells or neoplastic cells in the subject. 5
WO 2005/003175 PCT/US2004/018708
93

(c) detecting the presence of any antibody/protein
complex or antibody derivative/complex formed, the
presence of such complex indicating the presence of

tumor cells or neoplastic cells in the subject.



