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ANTI BODI ES AND USES THERECF Technical Field of the Invention [0001] The
present invention relates to aglycosyl 5 anti-CD154 antibodies or anti body
derivatives thereof, which block the interaction of CD154 al gid CD40

nol ecul es. Wh2og#leliBtison, the invention prtvides nmethods pt@rusifoPdissesng t he
agl ycosyl anti-CD154 anti bodies and antibody 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 undesirable imune
responses, and that are nmediated by CD154-CD40 interactions. Background O
The I nvention 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 helper T cells is not only dependent on the interaction 20 of the
antigen-specific T-cell receptor ("TCR') with its cognate peptide-MVHC

| igand, but also requires the coordinate binding and activation by a nunber
of cell WD 2005/003175 PCT/ US2004/018708 2 adhesion and costinul atory

nol ecul es [ Sal azar - Fontana, 20011. [0003] A critical costinulatory nolecule
is CD154 (also known as CD40 |igand, CD40L, gp39, T-BAM T-Cell 5
Activating Ml ecule, TRAP), a Type Il transmenbrane protein that is
expressed in an activation-dependent,

AGLYCOSYL ANTI-CD154 (CD40 LIGAND)
ANTIBODIES AND USES THEREOF

Technical Field of the Invention

[0001] The present invention relates to aglycosyl

5 anti-CD154 antibodies or antibody derivatives thereof,
which block the interaction of CD154 and CD40
molecules. In addition, the invention pfbvides méthods
for producing the aglycosyl anti-CD154 antibodies and
antibody derivatives. The antibodies and antibody

10 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

15 [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

20 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 al so
expressed, follow ng activation, on a subset of CD8+ T cells, basophils,
mast cells, 10 eosinophils, natural killer cells, B cells, macrophages
dendritic cells and platelets. [0004] The CD154 counter-receptor, is a

Type | nmevoameogsamst ein that is constitutively and w d?g}f d on the
surface of many cell types, including 215 APCs [ Foy, 19 /USF@B@?&%I gnal i ng

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
primng. Mre specifically, the cognate interaction 20 between CD154 and
CD40 promotes tAEIF IRk icastdmudptopy ceplechies Balarl Bud@a@ing cel | s
and menory B cehésy [Burkly, 2001]. Additionally, the CD154-CD40
interaction pronotes cell-mediated i mmunity through the activation of

macr ophages and[@@ﬂrl ti A criilts cadd conbimsl gepiey and grwie nist GRS | | er

cells and cyt ot %I ! nc{vﬁr%h:fo%)btﬁsér%g%ﬂ%g ]P.‘?&F,)l] :{Epo ]Bﬁpe Ip| taI role

of CD154 in regu uncti YRitror al and ceI rredl at ed
i mmune respﬁonskcttmmqmrrtglmkﬂebcgﬂeat TRAPE| est Tywe t e ummﬂienﬂ&and’u bitors of
this pathway for_therapeutic, imunonodulation Unl ted St at ent

5,474, 771] . As PEUCH™ aittt 1 SFPEREFH8dFBs hafe™ bt Shi P+

beneficial in atumsleramary etastafi dredel &aﬁﬁetmn@lmaﬁﬁhﬁéﬁlkﬁw
PCTI US2004/ 018708__ 3 response to _other therapeutic proteins or gene therapy,

al | ergens, aut of fddmi t \© tlisaﬁé-ﬁpaﬁtiﬁifﬁéﬁe Unf @ Ekpwigigptaat igmtapm
5,474,771, Burkly., 200 et of c¢ps* T cells, basophils, mast cells,

10 eosinophils, natural killer cells, B cells,
macrophages, dendritic cells and platelets.
[0004] The CD154 counter-receptor, CD40, is a Type I
membrane protein that is constitutively and widely
. expressed on the surface of many cell types, including
15 APCs [Foy, 1996].
[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].
[0006] 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]. As
such, anti-CD154 antibodies have been shown to be

beneficial in a wide variety of models of immune



I |

[ 0007] The CD40-CD154 interaction. has been shown to 5 be inportant in
several experinentally induced autoinmune di seases, such as

col l agen-induced arthritis, experinmental allergic encephal onyelitis
("EAE"), oophoritis, colitis, drug-induced |lupus nephritis. Specifically,
it has beeW&Wouo3tBat 10 di sease induction in all of tpesgsidRdeissscan be

bl ocked w th CD154 antagonists at the tinme of antigen admnistration

[ Burkly, 2001]. [0008] The bl ockade of disease using anti-CD154 antagonists
has al so been seen in animl nodels of 15 spontaneous autoi mmune di sease,
including insulin dependent diabetes and |upus nephritis, as well as in
graft-vs-host dFSERERSetFaAnRpremtthsHARMTACY PEPBRABESOT ARRAC JErRFARC er osi s

di sease nmodel s LBuekb¥ns 200 o1 mh @2 At heaaepggxegﬁ#ﬁt Sn A4 - CD154

anti bodi es 20 have proven useful for ‘the prevention and treatnent of
several imune Pt3pdaskatenttedtth sBdseBurkiysod80lsubj ects, therapies using

them are soneti onpl Lcat Y, 0 LLl.C tiViLy i Press
Rel ease, 2001; ﬁEE%Fgresstﬁgﬁggggfﬂ§%%ig%$iggﬁghéh'P%% Eééﬁﬁ%%§%€3%$of this
side effect $s beknoportant cowlskveraiolexpetrheendbligaindaceéy t he anti - CD154
anti body, or a ﬁge?ates t$ereof of FcgRIla T%d CD154 .on pl atelets,

| eading to inapg BrTEPRe (P LFeF24S n IR0 BRAGPAGRAEESSt her Fey
receptors and ce@pheieds, CoOkb& her- 30 Jnakest batfctphslshfecicidhus, forns
of anti-CD154 antibodies that do not bind to effector receptors may be

saf er and/ or norlEEREf bet PURNPBIE theriddilice d3ug-Wndpoed/ beBuys _
PCT/ US2004/ 0187Q8,n4 £ 99101 sdhe: frchan) smebywhiehnaph by E0lR4e anti bodi es

10 disease induction in all of these models can be blocked
with CD154 antagonists at the time of antigen
administration [Burkly, 2001].

[0008] The blockade of disease using anti-CD154
antagonists has also been seen in animal models of

15 spontaneous autoimmune disease, including insulin-
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
Releage, 2001; IDEC Press Release, 2001]. Although the

25 mechanism of this side 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-CD1l54
antibodies that do not bind to effector receptors may

be safer and/or more effective for therapeutic use.



inhibit inmmune function may be nore conplex than sinple binding to CD154 to
bl ock interactions with CD40 and, in fact, may include contributions by
effector 5 pathways. For exanple, antibody-antigen binding may i nduce

del etion of activated T cells through Fc domain binding to Fcy receptors or

conpl enent WEDPPHIEHSs. Al ternatively, binding of the aptriossipsd@®rdsDl54 nmay
be enhanced by the formation of a celd surface scaffold of 10 the anti body

on Fcy receptor-bearing cells. In addition, access of the antibody to its
site of action mnmay be pronoted by Fcy receptor binding interactions.

[0011] In glycolegsfd ant i bodi es, jincluding anti- CD154 antibodies,. the

gl ycans attached?P3% he cHRS PSP IFINGY MkeGhsPRELTRPLRE TRbikRAEEHS of the

Fc dimer are enghosed bghuweensdia G B9 BieNfior Vi Egm%flz'@xsﬁ'ﬂ%_s:fr@]iéjues

maki ng contact with specific amno acid "residues on the opposing CH2 domain
[Jeffries, 1998Pingangi ke oCRiTAItes hiiadk Vatesastgbpeowjtht €4 @amrdodi es 20

have dennnstratgﬂyk%g& rﬁgyrgﬁ$£§déIy%ﬁgj%bgkggggsﬁglggEgthpe Fc structure

such that antib i ndin receptors and t conplrenment protein ClQ
are greatly 5regatbaaydlosefod &mdleat lratbhorigwant986n Bandid§8eyy Lund,

1990; Dorai, 1991:. Han 1992: ader,, 1991: 25.Pou 1993: Boyd,, 1995]. In
vi vo studies ha@BduSSng?}ﬁEiPQFéfn i%ﬁﬁﬁ%?% FncFﬁgsePg£8ng F%n%%ﬁ%ﬁ?cﬁ ]
agl ycosyl anti bedh@sngFes BXAMEsptiy APy coapl edBht - cORBoAGREHOMY i s

i ncapabl e of degégting CD8-bearing cells in mce [Isaacs, 1992] and an
agl ycosyl anti - eﬁﬁaéhYFBbdybHHg§¥h§ﬁ itheueBtdbreki he FBl2asea%\RRirone in

mce or humans LBAYHced98p: cihd | &M hati®iPlor (002N Wik LegDypfod dde
glycans iin the CH2 domain® appears to have a significant effect on effector
10 the antibody on Fcy receptor-bearing cells. 1In

S

addition, access of the antibody to its site of action

may be promoted by Fcy receptor binding interactions.
fo011] In glycosylated antibodies, including anti-
CD154 antibodies,. the glycans attached to the conserved

15 N-linked site in the Cy, domains of the Fc dimer are
enclosed between the Cy; domainsg, with the sugar
residues making contact with specific amino acid
residues on the opposing Cy, domain [Jeffries, 1998].

In vitro studies with various glycosylated antibodies

20 have demonstrated that removal of the Cy; 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].
fo012] While removal of the glycans in the Cy; domain

appears to have a significant effect on effector



WD 2005/ 003175 PCT/ US2004/018708 5 function, other functional and physical
properties of the antibody remain unaltered. Specifically, it has been
shown that renoval of the glycans had |little to no effect on serum

hal f-1ife and binding to antigen [Nose, 5 1983; Tao, 1989; Dorai, 1991,
Hand, 1992wO0H0059831749921. Sunmary of The invention [ 008Gl U$Wo4d187D8
invention, the Fc effector function #nvolved in the nmechani smof action of
anti-CD154 antibodies is elucidated through the use of an anti 10 CD154
antibody in which Fc effector function has been reduced by a nodification

of the conserved. N-l.i.nked ite_in the 2 d ins, of the Fc diner, |eading
to "aglycosyl" dfé'}ﬂcit-laﬂlSEtZ‘ﬁfi 6URF %c.’n%jaafﬁff gqycﬁlcﬁ}cﬁrmtﬁeéapifons

i nclude mutatiorcry drftebeapseewadnNuAS1térked Sige il dheCHA tdemmi ns of the
Fc dinmer, renoval of glycans attached to the N-linked site in the CH2

domai ns and pr e\RSfRA GRYP §hagosgrarrbrot Thadveanaiechdi titde echani sm of
i nhibition by afislDlpd s%%hhbggifdgi’f@dén@%i'r{cﬁr{:gc ) Tefti¥er?Ynose,

interactions, anti-CD154 antibody and I1ts aglycosy counterpart were
conpared with ragfif3d thaa,hdidB9abPbray, 191 nHdd, J9Ar;alHadibseades2vi a

bl ocki ng the CD154-CD40 interaction. The results reported herein this
invention denmonsdadH-+t bt Tadl Lagged forms of the 25 anti-CD154

anti body are eq Thd {hvsielon gl ycosyl ated forns of the anti-CD154

Mvent i on are chaacier i zad By a) RERTSRa drTector TuRetron el °
anti bodi es are partdloddariiny t&é deshanbée dbHraatsieor mi‘smbjte‘c-{(:@,lwhere t he
potential for antibodies is elucidated through the use of an anti-

.. 10 CD154 antibody in which Fc effector function has been
reduced by a modification of the conserved N-linked
site in the Cg, domains of the Fc dimer, leading to
“aglycosyl” anti-CD154 antibodies. Examples of such
modifications include mutétion of the conserved N;

15 1linked site in the Cy domains of the Fc¢ dimer, removal
of glycans attached to the N-linked site in the Cuy
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. Additionally, the di m nished
Fc effector function of WO 2005/003175 PCT/ US2004/ 018708 6 the agl ycosyl
anti - CD154 anti bodi es may decrease or elimnate other potential side
effects of anti-CD154 antibody therapies, such as deletion of activated T
cells and &Yeoospopis ations of cells induced to express pprfeddadoRos

Fc- dependant activation of nonocytes/éracrophages. [0015] Speciftically,
this invention provides aglycosyl anti-CD154 anti bodi es that recognize
CD154. More particularly, this invention provides a humani zed, 10

agl ycosyl ated anti-CD154 anti body -- nanely "aglycosyl hu5c8", and a

muri ne, agl ycosyhat adlueesy CHABA -{tliSdodnt ibod hasehyy " dgtyeassy |omuMRl " .

[0016] In one e i i.s.nventign,. th agl ycosyl. h nti body is
pr oduced fron1t%§9ﬂ%£$€% éﬁﬁ%ﬁlﬁ%ﬁeﬁuﬁﬁ 8S&gFIe?Fﬁggsmﬁfc%nﬁbggﬁgﬁgsited Wi th
the Anerican Tapeikody utleefipiect isawh( 'GATEE1Lt130A864 adbhivetesd ty Bl vd.
Manassas, Virginia on January 14, 2003 (Accession No..PTA-4931), and the
agl ycosyl M1 ﬁﬁf}%oﬂ? i%€$¥ﬁdﬁ§§&a¢98 tﬁg RO S YLRSSE FRIrSHRFOHRL 20
cell line that wessaeppsidedepdidhdthe ALGeteBnlgpuary 14, 2003 (Accession
No. PTA-4934). [0017] In one enbodi nent of this invention, aglycosyl
anti - CD154 ant i BOBPeEtasAnaarepages- inhibiting the interaction between

CD154 and CIMO.é§§1g9018]iéébfggggyyyveﬁgqgiggggngioﬁhﬁ§a%ﬂﬁggtion,

agl ycosyl anti - 54 anti bodi es are"able to associ ate th CD154 in a
manner that bl osgdycdsykcahlyi ¥D15hdintébolyeshehatt readguizefCIOBM- bear i ng
cells. More particularly, this invention provides a humanized,

10 aglycosylated anti-CD154 antibody -- namely “aglycosyl
hu5c8”, and a murine, aglycosylated anti-CD154 antibody
~-- namely “aglycosyl muMR1”.

[0016] In one embodiment of this invention, the
aglycosyl hu5c8 antibody is produced from the NSO

15 aglycosyl hu5c8 cell line, which was deposited with the
American Type Culture Collecﬁion (“ATCC"), 10801
University Blvd., Manassas, Virginia on January 14,
2003 (Accesgsion 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).

{00171 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 inmune
response in a subject, conprising admnistering to the subject an agl ycosyl
anti-CD154 antibody or an anti body derivative thereof, wherein the

anti body or anti body derivative is adm nistered in an WO 2005/ 003175

PCT/ US2004W0280508317F anount effective to inhibit activapcmoswis/diBmsi mrune
cells in the subject. [0020] This invéntion also provides a nethod of
treating or preventing, in a subject, an i Mmune 5 response-dependent
condition or disease, conprising admnistering to the subject an aglycosyl
anti-CD154 antibody or an antibody, derivative thereof, the  antibody or
anti body derivatd ePhdCSEMVRI EPetRRLPIHE aGtiamddmn off &&ei B™HBEI nhi bi t
activation of thelignpers@ ggblsctn the subject and thereby treat or
prevent the immune response-dependent condition or disease. Brief
Description O THOZ8aw ngeipodRypnHen alsqe nesriisiess & methedl 9€osyl hu5c8
nonocl onal anti Rody G °) syl.at ; ; ind to human
CD154 with the sanetﬁggggfvgggg??%¥§ ! #ﬁégg?ﬁéﬁﬁg"g?%bﬁéﬁwﬁﬁlated hu5¢c8 mAb
to cell surface reGpbasendspendpat edomilithidn tomtdicesse!, womplrésedg

gl ycosyl ated hu5c8 .mAb or .agl ycosyl huS5c8 mAb. The nean fl yor nce
intensity of theacgril&ﬁsﬁﬁrép dXQOEgﬁt?%Wtdeatréﬁggﬁ’cﬁstyﬁ ?ﬁtéﬁf:ﬁiggi n- PE was
plotted versus drdtgedycent aat kAdibbdyndebalad wntiHadnr ,Feue paranet er
curve fits are depicted, collectively. [0022] FIG 2 jillustrates that

agl ycosyl hu5c8 a&sPostys OFnﬁBFFEEdlfC‘%PBWEﬁJn‘ﬁ Reia9 Edmied steredabhl ity of
25 an anti - CD154, AR RRRY e rRaEBE Yealh YLRSY i HURGE vB M .o ®f the immune

10 cells in the subject and thereby treat or prevent the

immune response-dependent condition or disease.

Brief Description Of The Drawings

[0021] FIG. 1 illustrates that aglycosyl hu5c8
monoclonal antibody (“mAb”) and glycosylated hu5c8 mAb
15 bind to human CD154 with the same relative affinity.
The binding of biotinylated hu5c8 mAb to cell surface
CD154 was competed with titrations of unlabeled
glycosylated hu5c8 mAb or aglycosyl hu5c8 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 Fc'RI' cells (a) or between huCD154' CHO
cells and FcyRII1' cells (b) was evaluated. Fluorescently | abeled FcyR
cells were added to mcrotiter plates containing glycosylated hu5c8 nmAb 30
or aglycosyl hu5c8 mAb that was prebound to CD154. Bound FcyR cells were
det ect ed byWOrR04EW31Mg t he WD 2005/ 003175 PCTI US2004/ 018 @8/ustooi/eisaisi ve
fluorescent units ("RFU') in each wel I8 using the excitation/em ssion
spectra, 485/530 nm [00233 FIG 3 illustrates that glycosylated hu5¢c8 mAb
and agl ycosyl hu5c8 mAb have the sanme ser um half- 5 life in cynonol gus

nonkeys. The concenirati cosyl at d_hu5c8, mAb and agl ycosyl hu5c8
mAb were measufg& thV?hgf %ﬁf?%%l (’:ﬂ?r’r&ﬁo gBEUnbnkRye2GR 1 81} Hasirg

adm ni stration eheaestNghei AONEMiekiion Ep¥enoHs 895530 THe. mean serum
concentrations for each treatment. group 10 are depicted standard deviation

("SD'). [0024] EPER3 | Iwraiésljtq%ﬂfaﬁleﬁcébﬂag C%%E%%tem%ﬁ'ﬁj agl ycosyl
hu5c8 mAb i nhi bjina i e o] t )

Results for cy{rT%an lg%sgﬁ%iéwl n t : ﬁ\%&bﬁg}’%a%%% g%@é I nedrl cont r ol
groups in the glyfesyhatwwrimisnd minksysdy Theloendelsgm@t)i@)sanﬁ in the

agl ycosyl hub5c8 are de cted [ 0025 5 illustrates
t hat . agl ycosyl ﬁgﬁbﬁg%ﬁite‘i‘ ?ﬁfr%% §QA§’ éggoﬁ Yﬁof}’r}ruﬂ‘ég?% ‘B%lﬁs‘% 1% TT.
Primary 20 (cl msagubéadsin attik seaandafy cyapabliasShonkeyal &f et i frady
responses (EAUC TT for, individual _cy norml{gus nonkeys are_depi cted.

Group 1A ani mal édm?*’é%%'F%'ﬂl%I?%@ (TGSt 6OBEY Rt hREBRYFRPYS &itFSecondar y
TT chal l enges. €heURedB SRl Sorl@GRINGRA ol EBe BALRM treatment group

10 are depicted &

standard deviation (“SD”).
[0024] FIG. 4 illustrates that glycosylated hu5c8
mAb and aglycosyl hu5c8 mAb inhibit a primary immune
response to tetanus toxoid (“IT”). Results for
~cynomolgus monkeys in the mAb treated and saline
15 control groups in the glycosylated hu5c8 mAb study
(closed symbols) and in the aglycosyl hu5c8 mAb (open
symbols) 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 (Epyc) 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 symbol) and
aglycosyl muMR1 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 chal |l enge and agl ycosyl hu5c8 mAb prior to the
secondary TT challenge. [0026] FIG 6 illustrates the pharnacokinetics of

gl ycosylated nmurine chineric MRL ("muMRl ") and aglycosyl nuVMRl antibody in
BALB/c m ce. Results for 30 the glycosylated muMRlL anti body (di anond synbol)
and agl yc®ey2005009RIS anti body (square synbol) are depi cpegws2d099’7ds FI G 7
(A &B) illustrates that aglycosyl ami-CD154 antibody decreases the

aut oanti body response WO 2005/ 003175 PCT/ US2004/ 018708 9 to single stranded
(A) and double stranded (B) DNAin SNF1 mce. Results for the nmuWvR

anti body (dianond synbol) and_a I?/cosyl mMUMR" antibody (square synbol) are
depi cted. Contr&P RuRgERaSERIdRAY(A)s adoRRuUReastEaRdedndBl BNALE . [ 0028]
FIG 8 illustrakge, thade a0lpeeRayls 2Bt 124M ' eG4 t he

devel opnment of gl oirer ulear neph%isti S i F\%NFl %ﬁ%ﬁﬁ@%sﬁlﬁﬁg ol ogy
scores are deppymbdli oandnagzeoy}domuMBlls pntabhBy édsguageyspsydl) 10 nuMRl

treated mce. | 9 | illustrates . that a osyl . anti - CD154
ant i bodi es del ag}%gt gg%%ee(?' ofé%rfstorr?glr uu&g@%gpﬁﬁﬁfﬁgﬁ?nls 8.2 Resul t s
for the nuM3 anmtibodye(dyabohd synbol) and agl ycosyl nmuMR anti body

(square synbol) e sh . Cont.r ol | g&a antibody is shown _as a

triangl e synbol .[%?6350] Fﬁ%\? 1% % ll‘i?sttrg;le stgﬁ’ét ag Yﬁ%ﬁgil aghy 1Cleh%s 4

anti bodi es prevantiBBdyNesEASEs& IR WEVNeBkEALNEFi §lomdFd144 ce. Results

for the nuMRI anti bodg_(dl_ anond 20 synbol) and agl ycosyl nuMRl anti body
h

(square symbol ) "eRREishewA? Bfi FéIcenul §ERROBFES Qogshdmeres are
depicted for muIgG2a (controls), muMR1l and aglycosyl

10 muMR1l treated mice.
[0029] FIG. 9 illustrates that aglycosyl anti-CD154
antibodies delays the onset of glomerular nephritis in
SNF1 mice. Results for the muMR1l antibody (diamond
symbol) and aglycosyl muMRl antibody (square symbol)

15 are shown. Control mulgG2a antibody 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 muMR1l antibody (sguare symbol)
are shown. Control mulgG2a 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
(sgquare symbol) are shown. Control mulgG2a 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 aglycosyl anti-CD154

anti bodi es del ay onset of increased blood urea nitrogen 25 ("BUN') |evels
in SNF1 mice. Results for the muMR antibody (di anond synbol) and agl ycosyl
muVRI anti body (square synbol) are shown. Control nulgQ&a antibody is

shown as aWQ08¥gBESsynbol . [0032] FIG 12 illustrates pbatysiossigigseat ed
with 30 nuMRl antibody did not devel ap synptons of experinental autoi mune
encephal omyelitis ("EAE"), as conpared with mce treated with the isotype
control P1.17 antibody. WO 2005/003175 PCT/ US2004/018708 10 Results for the

muVRL anti body g gen circles) and P1.17 control anti body (cl osed circles)
are depicted. [BB33itE ¥PT 1t3h? TR FédbeAYt (PReR eireteat eandiRh 17

agl ycosyl nmuMRl caﬂtfépdantm@dﬁgdai%@d CE%!BE N&“Ei‘@°§¥p1§t¥\@s as effective

at inhibiting clinical signs of as anti1 body. Results are
depi cted as indil8#3hg Eabil3 t#%ﬁéteﬁe'éhat tnandee dceeztord otitkean -

" SEM' d % of + S

foll 0\)/vl ﬁg di sgasgﬂ%’ %%% Y@l%la(r{ﬁq%g 3 %{L coﬁ':tL ?g{)g#'gdm‘[l%%%ﬁ@ﬁd@d%M

depi cts the Faswhagasl ebfegtircnss iHEBGt)ingevdisical r bigus obriis as

fol | owi | let, t | ant j ect def d
FBG S100ng I - SaryEBIT USSR CRSNEd PFRoSOAREIca  YUSATE huses
mAb (solid |inedisapenied scbral Gneadf & @ephahed. ePebai bedndscri ption OF The

I nvention [0035] In order that the invention hereln described 20 may be
more fully under SE¥ol, 28Re® 1oF | it ldeedsbed (mean + SEM) as related

to the days following dlseasg induction. P1.17 is a
10 control Ig. ‘
[0034] FIG. 14 depicts the fasting blood glucose
(“FBG”) levels in rhesus monkeys following allogeneic
islet transplantation. Acute rejection was defined as
FBG >100mg/dl. Aglycosyl hu5c8 mAb (dashed lines) and
15 glycosylated hu5c8 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 skill 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 otherwi se defined, all technical and
scientific terns used herein have the sane neaning as commonly understood
by one of ordinary skill in the art to which this invention pertains. 25
Exenpl ary nmet hods and materials are described bel ow, although nethods and
materi al s NOW0IP3LIS equi val ent to those described her @cipgaidsdlsSsy be used
in the practice of the present inventtion and will be apparent to those of
skill in the art. 30 [0036] Throughout this application, various
publications and references are referred to within brackets. D sclosures of
t hese publications and references, in their entireties, are hereby W
2005/ 003175 PCTAuSR0p4rausd sy rlelfarmv@ﬁponapeuhby ambbmeateom nt® radres
application to e st t Lo, which this

i nvention perta?ﬁgfyT%%JS%%ljbkggﬁéapqﬁathcPt%at‘a'lhgn Pt QS %hr el?er ences nmay be
found in the texnventibstpeirtbgarfs nNuriher bflbuhagmaghﬁbecfweimmfrbzal Details
section. gg of cop flict, the g)re%ent em{}l cation vmi g? trol. The
mat eri al s math §5¢ahd %&%ﬁh‘fﬁseénaé’r PHpgt ﬁtF 8 bRFy Fhdl hdteF M¥%nded to
be limting.5 [Q0@BerStentawind efies engrripeksasebbtagliosbbeide. 10gener al
principles of reconbi pant DNA technol ogy known to those of skill in the art
i ncl ude Ausubel cgfeaPf corlient Hotdesest| ArreLétarhioni 6ibhy, John Wl ey
& Sons, New Yopkn(1398 amge Shw.lﬁm@ sm%ehaegl) an§aaia£ Kes€iral -

Mol ecul ar O oning: A Laboratory Mnual 15 pring Har bor
Laboratory Press$llpehravies,o anﬂorﬂ@t( l%gylﬁeﬂaubnhﬁ émattlng Eds.

Handbook of  Molggbar Ange Gehl 1 ale Miihads LB 8Legy,Ang, Ml gide.
10 general principles of recombinant DNA technology known
to those of skill in the art include Ausubel et al.,

Current Protocols In Molecular Biology, John Wiley &

Sons, New York (1998 and Supplements to 2001); Sambrook
et al., Molecular Cloning: A Laboratory Manual, 2d Ed.,

15 Cold Spring Harbor Laboratory Press, Plainview, New

York (1989); Kaufman et al., Eds., Handboock 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
;ﬂ general principles of immunology known to those of

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

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

25 Laboratory 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, 14th Ed., McGraw-Hill

Companies, Inc. (1998).



CRC Press, Boca Raton (1995); MPherson, Ed., Directed Mitagenesis: A
Practical Approach, IRL Press, Oxford 20 (1991). [0038] Standard reference
wor ks setting forth the general principles of inmunology known to those of

skill in the art include; Harlow and Lane, Antibodies: A Laboratory Mnual,
2d Ed., CoWO g9s/esg7sHar bor 25 Laboratory Press, Cold Sprichashiufmies N Y.
(1999); and Roitt et al., Imunol ogy123d Ed., Msbhy-Year Book Europe

Limted, London (1993). Standard reference works setting forth the general
princi pl es of nedical physiology and pharnacol ogy known to those of skil
in 30 the art include: Fauci at al., Eds., Harrison's Principles O

I nternal Medici f@0384t h edhe Fpagemk$iand weskodsi ef, thecpresen). WO

2005/ 003175 PCTLYS20046018208mifa L0035) The Joag905.900 R hASCLT (e

present invention contenplate e use of aglyco or anti body
derivatives thecgofntiibodphibrivanives thespdnses andibdtt deatindi seases and

condi tions i”du%%%péngési”HH”€0F§$$§QS i%éﬁfégogn xgg@b§ﬁ8gﬁg3%§g§§§?disease,

all ergy, transplant rejfection, i amre gra

fibrosis, ang atderiamuher @8spon®940] My exappdicl:i aakbymmuhe agkysesy!
anti-CD154 antihodies used for treatpent, in particular for human 10
treatnent, incl Sfgan CRARFBO AR sTe IR e d AR PIPEELLY, SRREEFYE-

anti bodi es, pol yeJsenak sapkkbodiBsos 1 dRY tHMRHogaskbhadi es. ANTI BODI ES
[0041] An antibody is a glycoprotein of approximate 15 MN 150 kD, that is
produced by the K@% al aMarefspaeifically, the aglycosyl anti-CD154

antibodies used for treatment, in particular for human

10 treatment, include human antibodies, humanized
antibodies, chimeric antibodies, polyclonal antibodies
and multimeric antibodies.

ANTIBODIES
[0041] An antibody is a glycoprotein of 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, antibodigs
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 mmuune system of vertebrates in response to the presence of foreign

nol ecul es 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,

i ncl udi ng M 200¢904#351 e, direct cytotoxicity, conplenment pdepsmdenis7os
cytotoxicity ("CDC'), antibody-dependdht cytotoxicity ("ADCC'), and

anti body production. 25 [0042] Upon binding to the antigen, antibodies
activate one or nore of the many effector systens of the imune systemthat
contribute to the neutralization estruction,and elimpation of the

i nfecting mcroSrganFsHior 8 h%?l%ﬁfﬁgéﬁ?ébnt§#ﬁpﬁ§l§0aﬂﬁiﬁ?§}e§'e.%ﬁ,
cancer cell. [0Q@48F, Though natvinsd) yhaesiichiterakt bhadingsiaegnosderi ved from
a single species, engineered antibodies_  and_antibody fragnents may be
derived from nof¥™#RaRTHWRR OO0 BERAYS PERVESPEeR1 028708 ed3 Bheudhpeci es of

ani ml, - e.g., ogRePEpe-28EF bedhSthationdlale pBRYSB1EMUN i ne)/ human chineric
and rurine/non- human prinmate anti bodi es have g%en generated, though other

species' condi ndfP8A3 ar e Iposse bembodinay44]then agRyCeRtdbdrrbht CDL e _
agl ycosyl a”t"99%?60d§@%'g?dtﬁfscﬁnigﬂéﬁﬁnp%ﬁgtb%ﬁm%%?ccgbg?hégi tibodies.
i bo ude t or “TTg

Typically, chineric ant Ies 1nc e heavy an chai n

vari abl e regi onEypireldgi nghboéhic campilenErtsarincdeter nhri hgavegand/ ¢ CDR")

and framewor k 1gir$%
&

constant region agﬁgﬁgrgéﬁg%e%gg%%bgﬁgﬁfF %hﬁﬁghﬁ.gggﬁgéefgﬁﬁgeﬁfc
nmouse/ human ant icoegilemet@Bl&i Betermining region (“CDR”) and framework
10 residues, of one species, (typically mouse) fused to
constant regions of another species (typically human).
These chimeric mouse/human antibodies contain
approximately 75% human and 25% mouse amino acid
sequences, respectively. The human sequences represent
15 the constant regions of the antibody, while the mouse
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



et St e e i (

approxi mately 75% human and 25% nouse am no acid sequences, respectively.
The human sequences represent 15 the constant regions of the antibody, while
t he nouse sequences represent the variable regions (and thus contain the
antigen-binding sites) of the anti body. [0045] The rationale for using such
chimeras i V@ao0spesz n t he antigen specificity of the mpegmsasiopogy 20 but
reduce the i nmunogenicity of the nousa4anti body (a nouse anti body woul d
cause an i mrune response against it in species other than the nouse) and
thus be able to enploy the chinera in human therapies. [0046] |In another
speci fic enbodi nent, the aglycosyl 25 anti-CD154 antibodies of this

i nvention i ncl ugaimghigernieibedigpdicpricdpai SPRgregaapantkomegf ons from
one anti body an i er i . [0047] In a nore
speci fic enbodi (rifruaeﬁgEtQEQ £ %ﬁf@%ﬂésy e bR e s T heent i on
i nclude 30 chi ndOPésant i hidelilesds afpmiakiimg DR pégtbaschiwmaridi f f erent human
anti bodi es. [0048] .l n.another specjfic enbodi nent, the aglycosyl_ anti-CDl54
anti bodi es of tﬁf%l#ﬂgéﬁi Sr TR AAS 2005) 6347 5RPEt CRYORa 06708 14
chineric antsbogkes1CoAPEhsi 6 O IRE GratbeOphabnt! eagb7i s di fferent
human anti bodi es. [0049] Methods of making all of the chineric antibodies
descri bed aboveMar&igen: k¥¥hn kP 99845 SrKeHa;nlPPBlart [United States

pat ent 5, 807, 71500HBY 1 S0P a3 SR k840 s TaKEHAL 1 9B5T0n [0050] I
anot her enbodi nent of this invention, aglycosyl anti-CDl54 anti bodies al so
i ncl ude pri mat egédcohvhpantedCRiNt faridipddirenadsbi bodlede
primatized, humanized and fully human antibodies.
10 Primatized and humanized antibodies typically include
heavy and/or light chain CDRs from a murine antibody
grafted into a non-human primate or human antibody V
region framework, usually further comprising a human
constant region [Riechmann, 1988; Co, 1991;\United
15 States patents 6,054,297; 5,821,337; 5,770,196;
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

20 by recombinant DNA technology, in which some or all of
the amino acids of a human immunoglobulin light or

g@h 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

25 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

30 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 include heavy and/or |ight
chain CDRs froma nurine antibody grafted into a non-human primte or human
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; Y8 7pH00BYB; 5, 766, 886; 5, 821, 123; 5, 869, 619; PETARMOBTIR708

6,013, 256; 5,693,761; and 6, 180,370] 151. Hunani zed Anti bodi es [0051] A
humani zed anti body is an anti body produced 20 by reconbi nant DNA

technol ogy, in which sone or all of the am no acids of a human

i mmunogl obulin Ijght, or heavy chain that are not required for antigen
binding (e.g., Jt‘%g:ki:eoﬁ‘%’crd'rﬂe F&Silgﬁ_ Yafd #het? r%ﬁﬁ&i’%‘[@ &% Mdlﬁfg the
vari abl e domai ns3f@iieitis et theSubahht HEE 4:0¢iddE, 3D GAd esRARdnNg am no
acids fromthe light or heavy chain of the cognate, nonhuman anti body. By

way of exanple, Thlsuthangeedsvergiebames eakiad ntbagh imdydticn-4 gi ven

antigen has on f,_ | .and _|] | ( C t regions of a
human anti body; b@%%ﬁzaé%v%oﬁ%%lrggg?%%g{] %%a%%z lve;%si a Jﬁ%ﬁyg%& ns of a
human anti body; ekidiy 3n GhRsiner eespheseuin neumis kedywonfferedneeoessary, one
or nore residues .in the human fr rk regions can e changed to residues
at the correspon%kflr{‘berﬁt?s?ﬁnﬁﬁ’s aﬂ%qg\ég%?ﬁ %J%ﬁa}l% N1 alPs in the
murine anti body &snsisddraHinesemee hba-hungh tompddditidy ofedHimishgarni zed

anti body to the antigen. This change i.s sonetines called "back mutation."
Hunmani zed ant i bdBHERYdHERALZPARLLRSIET KXY WL 5 KIgwite Fhdsentfe

;gfﬁgpsgoin?amm@uaﬁ GPRR edtt @ aRLTBLALehUMMN- G Pl s thea3Y%8 ;t he

10 Jones, 1986; Riechmann, 1988; Verhoeyen, 1988; Queen,
1989; Orlandi, 1989; United States patent 6,180,370].
[0052] In one embodiment of this invention,
humanized antibodies are generated by the
transplantation of murine (or other non-human) CDRs

15 onto a human antibody. More specifically, this is
achieved as follows: (1) the cDNAs encoding heavy and
light chain variable domains are isolated from a
hybridoma; (2) the DNA sequences of the wvariable:
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 directedvmutagenesis; and (4) the
human constant region gene segments of a deéired

25 1isotype (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



[ i

consi derably fewer non-human conponents. Methods for nmaki ng humani zed

anti bodies are well know to those of skill in the art of antibodies

[ Eur opean Patent 239400; 10 Jones, 1986; R echmann, 1988; Verhoeyen, 1988;
Queen, 1989; Ol andi, 1989; United States patent 6,180,370]. [0052] In one
enbodi nent V@ 26080&317nventi on, hunani zed anti bodi es are t he
transpl antation of nurine (or other nas- human) CDRs 15 g%?@%g@%ﬁ%gﬁy

anti body. Mre specifically, this is achieved as follows: (1) the cDNAs
encodi ng heavy and |ight chain variable domains are isolated froma
hybridoma; (2) the DNA sequences of the variable domains, including the
CDRs, are det er ARthbdenge 2ohe cejiruadilngntdgpnt hendhng ahfiwling eheH@DRs are
transferred to : es i r eqi_ans . of n _antibody heavy or |ight
chain vari abl e ég%gﬁa%bdrﬁgdéd}g}q%%‘gg’b)}gswggfgrg%c?]éhtﬁ%%gg%%esi s; and (4)
the human constabtrodege orbagenengegienisd ah ahdesSramewadbki s@jyges (£ g9., 1

for CH and k for,Cl) are_added.,. Fjnally, .the humani zed heavy and |i ght
chai n genes ar e{:'hgo‘;cé‘i%?"e%]ée qﬁ?‘#ﬁ' )f/’aﬂeﬁoE? EBFRLD (BRY. NS NSO

cells) to prmdur;ena@hgbé@thwwidfetih@nbbgadye &Q%k%dft tt@Sgerlifct
transfer of CDRs to a human_ 30 framework | eads to a 1oss of antigen-binding

affinity of thePPEQEFRaMmtOR M Ha bark uratperause valkomowrdghat e
anti bodi es, cerigjhBeagtNQ i ds, Wi gt a k £egi J act with
the CDRs and thus WO 20 0.5/0 0°3 1 75 Pﬁ}lﬁ%%ogg?g%g?% " 16 |'n;§cﬁ[rence t he
overal | anti genpbtedtngppiicaiion 60 t99¢ 078A1i; bBeypesn, sughlkases, it woul d
be critical to introducez"baﬁk rrutA%rti.%n%". in the framework regions of

. umarn 1D0odlies

10 [0054] In one embodiment of this invention,
antibodies and antibody derivatives are fully human
aglycosyl anti-CD154 antibodies.

[0055] In a more particular embodiment of this
Ainvention, the fully human antibodies are prepared

15 using in vitro-primed human splenocytes, [Boerner,
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]. 1In addition, United States patent 5,798,230

ﬁi 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



t he acceptor antibody in order to retain the antigen 5 binding activity of
the cognate anti body. The general approaches of making back nmutations is
wel |l known to those of skill in the art [Queen, 1989; Co, 1991; PCT patent
application WD 90/07861; Tenpest, 1991]. 2. Human Anti bodies 10 [0054] In
one enbodi YEM200FP03L75i s i nvention, antibodies and anti begy el yabisves are
fully human aglycosyl anti-CD154 antitbodi es. [0055] In a nore particul ar
enbodi ment of this invention, the fully human anti bodi es are prepared 15
using in vitro-prinmed human spl enocytes, [Boerner, 19911 or phage-di spl ayed
antibody libraries [United States patent 6,300,0641. [0056] In a nore
particul ar enbo8l@dRtIYReS hi Sughigirsgenichaningly pamebe abmyodess are
prepared by 20kepe | [ [ , 171991, : | lar, 1991].
I n addition, Un}vlfig?i %%g%%fc%%l?gn({w%é;g%s%% D%égc i e%P%r gﬂglg}%?on of human
monocl onal anti Bbates pdtrems Mt B 7dgl UsitedeBranedupabenint i body- produci ng
B cells are i | j zed LN tion with an tejn, 25 Barr virus, or a
derivative thepg2§§?t%%$’é&%?§§£ggﬁrﬁﬁbpgkﬁpga?ggéf&%@1nﬁ% ear antigen 2
("EBNA2"), a5 phobeidonesutdedhd ferighmiedalfiraat BoBel Thed&EBNARY drnuyed i on i s
subsequent |y shgt of f, rezglting in an increase in antibody production. 30

[0057] Ot her methSls fERe AYRiciheT HhefeniraRodantFeodresrivrdIde t he use

of non-hunman angpal §rt hatseda Ve, d Nagld \akedusNEeHBRRMS/MEddASE AR AT e
transgenic for un-rearran%ed,hunan anti body heavy chain and Iight WO

2005/ 003175 PCTRUS20092D cat7Zions/patents concerning transgenic

mice containing human Ig miniloci, including United

10 States patent 5,789,650; the various Abgenix (Fremont,
CA) publications/patents with respect to XENOMOUSE®
mice, including United States patents 6,075,181,
6,150,584 and 6,162,963; Green, 1997; Mendez, 1997; and
the various Kirin (Japan) publications/patents

15 concerningA“transomic” mice, including 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.
[00559] The present invention relates to aglycosyl
anti-CD154 antibodies or antibody derivatives with

decreased effector function, which are characterized by



chain genes. Such transgenic animals can be imunized wth activated T
cells or the D1.1 protein [United States patent 5,474,771; United States
patent 6,331,433; United States patent 6455,044] and 5 hybri domas can be
generated fromB cells derived there from The details of these nethods are
descri bed WP 200HQ03HFt . See, e.g. the various GenPharm Medowswo{/@atos Alto,
CA) publications/patents concerning ti#ansgenic mce containing human Ig
mniloci, including United 10 States patent 5,789, 650; the various Abgeni x
(Frenmont, CA) publications/ patents Wi th respect to XENOVOUSE(r) mice,
including United States tents 75 181 5 4 .and_6, 162, 963; G een,
1997; Mendez, 169‘?“’85%8103??1%%%‘? H"Fg é g?ﬁgﬁﬁ BLEP oM/ rres 15
concer ni ng’ tranaoﬂfaﬁ:nsﬁbﬁethémad:l{ﬁbﬁt&oﬁlb@p@aﬂdpahﬁmbod§43961 and Tom zuka,
1997. CGENERATI ON OF DEGLYCOSYLATED ANTI BODI ES [0058] Currently there are

two ways to redd@86Phe efRceRBremRAMEE: OF RTRAB“hhi PECPRL@R NI TRE t he ot her
20 val uabl e atthb@HE@éa@ioﬁh@bﬁﬁifggé'apﬂmkgﬁﬁgﬂfat ﬁe“ﬁ¥%%% chiat fy an

antlbodylsto nmut ate am no acids on the surface o are
i nvol ved in ?hegévfesydationnelitr intaeventosd ypBayopeann Pat eflte 239400;

Jefferi es, 19981, Wi | golL | 5| 4kely 1hgl 90URL 2SGRIbLRAL oD of mutati ons
Cc e

will lead to adequate i on of ctor Ion e SUT face nut ant
ant i bodi es t hat ihseathenpn thstagil}ambefydr aalm}ieetnlsa anethodieesodual activity.
Anot her issue vvlttg %hl ) ach is that am né %m d chang S fn t he surface
of 30 the mb m&Jp 8EKacF ‘hb’\j%%u%et FPrePaEss] PYnBUpRELER: OF "t i on

rel ates to agl ygesyy chRAth-&D}SIs@Edikedis@seor -ant bodyudgrivatoryes with

10 N2398Q (N297 using Kabat EU numbering) and expressed in
an appropriate host cell. For example, this mutation
can be accomplished by following the manufacturer’s
recommended protocol for unique site mutagenesis kit
from Amersham-Pharmacia Biotech (Piscataway, NJ, USA).

15 The mutated antibody can be stably expressed in a hpst
cell (e.g. NSO or CHO cell) and then purified. As one
example, purification can be carried out using Protein
A and gel filtration chrométography. 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 Cu
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, 1876].
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decreased effector function, which are characterized by WO 2005/ 003175

PCT/ US2004/ 018708 18 a nodification at the conserved N-linked site in the
CH2 donmins of the Fc portion of said antibody. [0060] In one enbodi nent of
present invention, the nodification conprises a nutation at the heavy chain
5 gl ycosyl XQ ¥458934B to prevent glycosylation at the siperuhogoishds one
preferred enbodi nent of this inventidh, the aglycosyl anti-CD154 anti bodies
or antibody derivatives are prepared by nutation of the heavy chain

gl ycosylation site, - i.e., mutation of 10 N298Q (N297 usi ng Kabat EU

nunberi ng) and ressed in an_appropriate host cell. For exanple, this
mutation can bgﬁ@é? mpl i 5%6“‘5%&6@’8%4@%%Oéaﬁi}flactlaventéonr ecomended

protocol for unigadgyvebke1aHl8HeR8s 1Se Kddhi dvedMATBES ' .ot ech
(Pi scat away, NJ, USX)_. ?5 The rru%%t ed antli bgdy canbbgﬂg{ 52?5%%%%;& in a
host cell (e.girR$bisprcHanéearycimdiNarm spiiioiedd., A983he Ehanple,
purification ca e i P Ln. A aad | f] atio

chr omat ogr aphy. r%ih'lt% vﬂgﬁﬁ%gggggg{érgﬁtﬁ%o ﬂt%oséﬁ& nS%JG'I ?g§ﬁo%k%g%%?nt at

addi tional 20 raiehodssetrvedpNebsnlosr anitepum ftheathprovaing o hiae Bsed.

[0061] In another _enbodi pent.of _th esent invention, the aglycosyl
anti - CD154 anti 50 ;%égnof’geﬁﬁf’ﬁgb%%’ﬁlla%‘g}f\/at i ves have decreased ef fector

function, 25 wheeiss]the mhdbtheatémfodindrte egnsahivedndehtnkad site in the
CH2 domains of the Fc portion of said antibody or antibody derivative
conpri ses the r&RPIPIBRNENEPERS PAbRART iflafcdrs, celiseor @edlycosyl ati on.

These agl ycosyneatranell adnalihbodi S5 cHB61803218E88 eHabYbe used as

10 an antigen to generate an anti-CD154 antibody or
antibody derivatives, which may then be deglycosylated.
The antigen may be mixed with an adjuvant or linked to
a hapten to increase antibody production.
[0064] Whether the modifications of the aglycosyl

15 antibodies or antibody derivatives of the present
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; Davis, 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 -



30 conventional nethods and then degl ycosylated enzymatically. Methods for
enzymati ¢ degl ycosylation of antibodies are well known to those of skill in
the art [WIlianms, 1973; W nkel hake & Nicol son, 1976]. WD 2005/003175

PCT/ U52004/ 018708 19 [0062] In another enbodi nent of this invention,

degl ycosyl Y9 395Ay75be achi eved using the gl ycosyl ati on pcirfsbédisoRos

tuni canycin [ Nose & Wgzell, 1983]. That is, the nodification is the
prevention of glycosylation at 5 the conserved N-linked site in the CH2
dormains of the Fc portion of said antibody. [0063] In other enbodi nents of

this invention, reconginant CD154 pol ypeptides (or cellsmor cell nenbranes
cont ai ni ng such®p8typeh?i ¥8d)Shay 95t luddédess #0danxarer8El €®llgnerate an

anti-CD154 anti hedytex g@ié@&gycgg&Lvagj%q whj-gh t he ;
degl ycosyl ated. The aﬁtigen may be mi'xed mﬁ?ﬁ'aggédFﬁégnt %¥5$§$ﬂ&§ft() a
hapt en to incre&3ecahlsboayd pFomtihsplnsia o6digMhBiieP €oBlendifications of

t he agl ycosyl Nt | j es ti bady hvativ of _t he, present
i nvention are pigﬁggéﬁgﬁghtﬁégé% é“%i?g%tg%akﬂtgfigg)owam%§l e enzymati c
degl ycosyl at$ onceklhodsTepscal hedhmadlieye cellhe hasladeofoant abddyogener ati on

are well known to.those.skilled in the art. For ex l e rotocols 20 for
i mruni zi ng non-ﬁﬁﬁﬁﬁ' hﬁ%?%eeﬂip%ﬁﬁq-9¥?F3bﬁpgﬂidceiﬂgth@ rFY¢}eRd ow, 1998:

Col i gan, 2001; Zehas, 200Q]3T3 [0, Bol3l ewing,i aRbUEbzatioy, #de, antibodies.
or antibody derivatives of the present invention can be produced using any
conventional teERhtGuel GRElsf dicly MPSHn| BEKRBRar HI38000uring %%y, 1998;

Davis, 1995, DekYeS1iAd97(e KeMNE¥rorl Wiains 129/8V, C57/BL6, DBA-1,
10 129/8VJ), K562, Jurkat cells, and BW5147. Other useful
mammalian cell lines are well known and readily
available from the American Type Culture Collection
(*ATCC”) (Manassas, VA, USA) and the National Institute
of General Medical Sciences (NIGMS) Human Genetic Cell
15 Repository at the Coriell Cell Repositories (Camden,
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 preparéd 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 scale

25 production.
[0069] In another embodiment of this 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].



[ 0066] In sone

enbodi nents of this invention, the host cells may be,

for

exanple, (1) bacterial cells, such as E. coli, Caul obacter crescentus,

Streptonyces 30
as Saccharonyce

frugi perda WO
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such
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2005/ 003175 PCT/ US2004L918708 20 e.g., Sf9 a
esSF" cells (Protein Sciences Corp., Meriden, CT, USA)

era

1 cell

cells, and Trichoplusia in H gh Five(r) Cells (Invitrogen,
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doBiRY cets snotal mbswehalbeergdyapsyl GHIIi c@1%% NSO nyel oma
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FF2§§Toﬁﬁh?"?ﬁYiégl%ﬁd§%§§sﬁ 80 Fdﬂgi Saﬁﬂfi§mF % i onal
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transl ati on. [0088] ahhibpdiderof miwdipresenst inkestiomenti on, { agl ycosyl

anti - CD154 anti

contai ning the an

10

15

20

25

30

described above, a host cell strain may be chosen for
its ability to process the expressed CD154 protein in
the desired fashion. 1In addition to aglycosylation,
such post-translational modifications of the
polypeptide include, but are not limited to,
acetylation, carboxylation, phosphorylation,
lipidation, and acylation, and it is an aspect of the
present invention to provide aglycosyl anti-CD154
antibodies or antibody derivatives with one or more of
these post-translational modifications.

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
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
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

196785 O ARAS UbhelPUorBiaLe8e18RE, PLORKCSE il Bl At or s



expressing cells, in order to facilitate large scale 25 production. [0069]

I n anot her enbodi nent of this invention, aglycosyl anti-CDl54 anti bodies or
anti body derivatives are produced in transgenic nmanmals (e.g., goats, cows,
or sheep) that express the antibody in mlk, in order 30 to facilitate | arge
scal e prodiQ 200s0wi7sagl ycosyl anti- CD154 anti bodi es [ UpictgE209l/adses Pat ent
5,827,690; Pollock, 19991. WD 2005/008175 PCT/ US2004/018708 21 [0070] As
not ed above, the aglycosyl anti-CD154 antibodies or antibody derivatives of
the present invention can be produced in prokaryotic and eukaryotic cells.
The invention thus also provides cells that 5 express the antibodies of the
present inventiéﬁ?blihéﬁgﬁ?%g ?RﬂﬁqhﬂmﬂiqéépgéPgBtgélﬁ@?uﬁl%ﬁhér¥kﬁ¢s, as
vel | as host ceblesihgcopbinady!y nodified to express the antibodies of the
present invention. (0071] Anohg ot her considerations, sonme of which are 10
descri bed above ([087&bst c&nlsene @mbadiynebsschésthisoinvensiabithey to

process the expressed 154 pr Ih in..the desired fashign. In addition to
aglycosylation,agzﬁgﬂsC%;?9¥$é%%ﬁ%?fgﬁépoaﬁaﬁfFEStW8ﬂ§§6?8?H% %ﬁfypeptide
i nclude, butsar eoralleht natedchmient I aegley-abilableCpbbouytal i Och as

phosphoryl ati on, IiEidgtion, and acylation, and it_is an_aspect of_ the
present inventi BRI¥SEBY L9578 eI TS oo SAPCINTErepe54PoiKe FBEtPRe DHYERY i body

S eobyteorH RS oy Ahess, Peskrbsgustan ssh L) ol one. 20
dextran, polyK]rinyle nalaco?oT,S;gagv’inggpérrgoiiecslor?é eox(‘) ten
polyproline -- all of which are known to exhibit

10 substantially longer half-lives in blood following
intravenous injection than do the corresponding
unmodified proteins [Abuchowski, 1981; Anderson, 1992;
Newmark, 1982; Katre, 1987].

[0075] Antibody modifications may also increase the

15 protein’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.

(W

[0076] In some embodiments of this invention, the
aglycosyl anti-CD154 antibodies are modified by

25 labeling with a detectable marker, for example, a
radiocactive 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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cleared rapidly fromthe circulation and may therefore elicit relatively
short-1ived pharnmacol ogical activity. Consequently, frequent injections of
relatively |arge 25 doses of antibodies nay be required to sustain the

t herapeutic efficacy of the antibody treatnment. [0073] In one enbodi nent of
thi s i nvenW®H05/003&75 agl ycosyl anti-CD154 anti bodi es or paiigshReyissRr i vati ves
may be nodified (i.e., attached to oth&r noieties) to 30 increase the
integrity and |longevity of the antibody in vivo. For exanple, the aglycosyl
anti-CD154 anti bodies or antibody derivatives of this invention may be

modi fied to incl§%$ g moi ety that can_increase WO 2005/003175

PCTI US2004/ 018708°78% st abil P9t | YRPOGimemnstsy ofr ShéRgiRyeRhecBertae hal f-1ife

of the antibodyaghBédl:! aneorenPibomidiaeeaf okhhachBYGH! hapifhes a0l yeosy!

anti-CD154 antibodies are nodified by the 5 coval ent att
wat er - sol ubl e pérgnEedifiadhbyisbeing yariyigatedgkyceh, inegbhy negseniof

pol yet hyl ene ¢l . an y. I |, _carbox t .cellul ose,
dextran, poIyvi%@%53P§0%3F8£%g$§€f%§$§§g?ﬁ%ﬁdgﬁgg re égﬁﬁg¥%f?%e -- all of
whi ch are kndwnmbaeeyhi(big. 10bsathisti amtliwidepceangreeibalésl i vesidaciivwod
followng intravenpus injection than do th% corresggnding unnodi fi ed
protei ns [ AbuchBRaRI 1% 0821 S GRS orRd BoPtheReRARFEIe18895) KERF 225108 7] .

[ 0075] Anti body ispdhtieat bpnget@y: 880 I Nncrease the 15 protein's solubility

i n agueous solution, elimnate a %ée ati on, enhance the physical and
chenical stability of théﬂﬁﬂﬂﬂéﬁ%LBﬁiiﬁﬂﬂ@ﬂly reduce the inmunogenicity
and antigeni cit fo@hojhe PERLELResdf @nvention also relates to

o 10 aglycosyl anti-CD154 antibody derivatives. All of the

e methods and reagents described above with respect to
aglycosyl anti-CD154 antibodies may be used to produce
aglycosyl anti-CD154 antibody derivatives of this
invention.

15 [0080] In some embodiments of this invention, the
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] In 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 achieved by the
adm ni stration of such polyner-protein adducts |less frequently or in |ower
doses than with the wunnodified protein. [0076] In sonme enbodi nents of this
i nvention, the aglycosyl anti-CD154 antibodies are nodified by 25 |abeling
with a det &QMB¥/e03tAar ker, for exanple, a radioactive | porRRfw4/ERTHTE, dye
or biotin. [0077] In sone enbodi nents2of this invention, the aglycosyl
anti-CD154 anti bodi es or antibody derivatives are nodified by being
conjugated to a therapeutic 30 agent, for exanple, a radioisotope or

radi onucl i de (g.g. 111l n or 90Y), toxin nnietgl(e.g., tetanus toxoid or
ricin), toxoid ¢PIBABNDt MAFEPEAIE teyémt alfernpbave: anbedpmennt 1307, 026] .
WO 2005/ 003175 BEILLUSROOA 018798 1 7 ' s of this

i nvention, the Baglycosyl an?}éﬁaiéé%%gﬁ% %%é%gggggggﬁnggggsgérivatives are
nodi fi ed by bei hgnédongufrradentss af iwhadiengnagbntdies| nagchgasgéakt.s may

i nclude for exa e a.labelin et e.a., hbiotin, fluprescent noieties,
radi oactive nn?g iésﬁ( $s{?d%H§’$§Q g%téﬁﬁgy Egﬁgwagt?ags?nf%r easy

i sol ati on or5 defecthen. ebdd BN DEReVAHYESE[ 00¥8ht Tbe prhededds i nventi on
also relates to lg.aglycos¥l ant i - CD154 a%tibog% derivatives. Al of the

met hods and r eaBBht20eRIPFHAY nhS RLy ¥8B&Et aRbiPagt§R osSH RS - CD154

anti bodi es may BebySPebt P PASUCE arRDl@)Skht aBbiy CBRE4mants body deri vati ves

of this invention. 15 [0080] In some enbodi ments of this invention, the

CELL LINES
[0083] This invention also provides cell lines
{; 10 producing the aglycosyl anti-CD154 antibodies disclosed

herein. One such cell line, that produces the
aglycosyl huS5c8 antibody, was deposited on January 14,
2003 with the ATCC, 10801 University Blvd., Manassas, -
Virginia, 20110-2209, U.S.A., under the provisions of

15 the Budapest Treaty for the International Recognition
of the Deposit of Microorganism for the Purpose to
Patent Procedure and assigned ATCC Accesgsion 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., Manasgas, 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
aglycogyl 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 heteroneric antibody
conpl exes and anti body fusions, such as bispecific antibodies, hemdineric
antibodies, nultivalent antibodies (i.e., tetraval ent antibodies) 20 and
singl e-chain antibodies. A hemdineric antibody is nmade up of an Fc portion
and one Fabv@#0sNWKIS A single chain antibody is made upcefusy@ibkjse ' €gi ons
| inked by protein spacers in a singlesprotein chain. [0081] In sone

enbodi ments of this invention, the 25 aglycosyl anti-CD154 anti bodies
derivatives of this invention may al so i nclude proteins containing one or
more i mmunogl obulin |ight chains and/or heavy chains, such as nononers and
hono- or het er o- RAMPPHEEE SO elg). admkﬂhﬁ§a§edrtprth@rswbméctheseanhalns wher e

t hese chai ns 304 Egceg%éopgﬂig&égiﬁf'%l%.tponded or otherw se cross- |inked.

These antlbodles erivatives capabl’'e of binding to one or nore
antigens. WO 20080883175 Eﬁﬂ?efiﬁhhim@ﬂaimabiEﬂngoaﬁaﬁnﬁ@cofd&mg to an
alternative enb t he sent .in ention i ncl udes osyl at ed

anti gen- blndlng %ragﬁ%ht% Eﬁ£§§kﬂ4%§%%ﬁ 538i8§,pgﬁﬁﬂa§§u?gﬁgf Fab', F(ab')2
and F(v) ants bodympoagpsh Sis lany dmdunt! ki canbade reattivderHraseidit

i nvention |ncludes antlgen bi ndi ng fragments_of whol e antibodi es, such as

Fab, Fab', F(abth® GRS B4AnMIBIRFHicAgABnEEe eEPlect NES YinoB3it T s

i nvention al so BH&Yh@E@eE&h' IR s 14% %@@%aﬂgn%hgnagi OS5y 1.8t i - CDL54
anti bodi es disclosed herein. One such cell Ii1ne hat pr uces the

agl ycosyl hu5c82amapnbbdyre viesl Hdpoin &¢ thogenekiyled, in2008 awt ende ATCC,
10801 Un'Vers'tﬁeﬁéﬁﬁ'ﬂpg@nfgéggks including, but not limited to: the

e 10 type of subject involved, the size of the subject and
bt the therapeutic agent delivered.
[oo086] In a specific embodiment of this invention,
the aglycosyl anti-CD154 antibody, antibody derivative
or pharmaceutical composition comprising the antibody
15 or antibody derivative is capable of binding to the
CD154 protein molecule.
{00871} 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.
[o088] 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
huS5c8 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).



Virginia, 20110-2209, U S. A, under the provisions of 15 the Budapest Treaty
for the International Recognition of the Deposit of M croorganismfor the
Purpose to Patent Procedure and assigned ATCC Accession No. PTA- 4931. A
second such cell line, that produces the chineric nurine, aglycosyl nu5c8
anti body, WHL2098003t350sited on January 14, 2003 with t heP&T0S2004/0808
University Blvd., Manassas, Virginia, 220110-2209, U.S. A, under the

provi sions of the Budapest Treaty for the International Recognition of the
Deposit of M croorganismfor the Purpose to Patent Procedure and 25

assi gned ATCC Acmsg]on NG, %Tgﬁé%%'c J{g@g{%ﬁ% %ﬁ/& I-i%t% %g@i]oall n one

enbodi nent of this Invention, agl ycosy f an

anti body deri vatheseadllyeroanfl, antiacphpe naneibodsl araipesit ideri3@teeapri sing
t he anti body or antibo%y deri,vative, is, capable of inhibiting an _imune

response in a sutfj &lRTMeARMtAGALLGATPOSHE I o RPERIISIRT FheornsRRPAECeut i cal

WO 2005/ 003175 REA AU 0 520G at 29 CATPOSAE WidS RfdNiHreled 0 the
subject in an effective inhibiting amount. [0085] An "effective inhibiting

anount" of afR aMIBIRE- ardi BodPrEerPeatfie embqsh @ft itddls 5 conposition
he subj oot Lo vhomr e et PerEh R COe S s i n g gy o 1
"inhibiting anudentvairizevs phagwaceotidabecakiddigddm admprastingndhedepend
upon actors, ekl b ML bEdit R 1540 4e O gl ol veo
to the CD154 protein that is specifically bound by
e 10 aglycosyl hu5c8 produced by the cell line having ATCC
o Accession No. PTA-4931, and wherein the aglycosyl anti-
CD154 antibody or antibody derivative or pharmaceutical
composition does not bind to an effector receptor.
[0090] In a specific embodiment of this invention,
15 the aglycosyl anti-CD154 antibody, antibody derivative
or pharmaceutical composition comprising the antibody
or antibody derivative does not cause thrombosis. In 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 hu5c8
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 enbodinment of this invention, the aglycosyl anti-CDl154
anti body, antibody derivative or pharmaceutical conposition conprising the
anti body 15 or antibody derivative is capable of binding to the CD154
protein nolecule. [0087] In a specific enbodinent of this .invention, the
agl ycosyl A¥Q00%0854 anti body, antibody derivative or pbhagRRSshRAl
conposition conprising the anti body 2@7or anti body derivative is capabl e of
binding to the CD154 protein that is specifically bound by aglycosyl hu5c8
produced by the cell |ine having ATCC Accession No. PTA-4931. [0088] In a

speci fic enbodi f this invention, 25 the aglycosyl anti-CD154

anti body, antibggggaﬁrivai?ﬁ@#aéﬁ&ﬁﬁgﬂﬁﬁﬁeﬁgiEBFgcbﬂﬁﬁgF%?%n hpri sing the

anti body or anhgb?dasyﬁraﬂ@ficmw SRRBBLS , Ohnbi BYEPIaL £ Foe: vEoILS4 epi t ope
y

that is specifical bound by agl ycosyl hu5c8 produced by the cell |ine
havi ng ATCC AccBharsacsetieanl ronresstioangonneieingt blee aghytesdyt aanti - CD154

(N297 using £U RABSro Rt eV S0 05805 1 58 Ha Bt 018708 26 [ o0se)
In a specifi® embbtlameatiof. t Her itheepluirppsest b ahiycbsyéntaddn - CD154

anti body, antibody.derivative or pharnaceutical co sjition_conprising the
antibodg or an%F%Bavm%%?¥£;f?%39Q§§ﬁsﬂaﬁtCEP%GCFﬁrh%B€f$%L¥%ﬁn?? 'eLeLtgr. I'n

a nore specificspab0dhgprhedd 4t ain)Vvert coAsetiénddt Y60 Syhp AN dryfCD154
ant i body, antibodi derivative_or pharmaceutical conposition conprising the
anti body or antPbéayieaRr ViR isdenss b adpEasioni Afi PE29PeYEHe CD154 protein

that is specifigalik¥cPosdd Dyome examples of inflammatory responses

10 include: arthritis, contact dermatitis, hyper-IgE
syndrome, inflammatory bowel disease, allergic asthma,
and idiopathic inflammatory disease [Gallin, 1989].
Some examples of arthritis include: rheumatoid
arthritis, non-rheumatoid inflammatory arthritis,

15 arthritis associated with Lyme disease and inflammatory
osteoarthritis. Some examples of idiopathic
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 aglycosyl anti- CD154 anti body or anti body
derivative or pharmaceutical conposition does not bind to an effector
receptor. 3%5090 In a specific enbodiment of this invention, 15 the

agl ycosyl POFPIBLHE ant i body, antibody derivative or poausemevisiesal
conposition conprising the anti body @8 antibody derivative does not cause
thronbosis. In a nore specific enbodiment of this invention, the aglycosyl
anti-CD154 anti body, antibody derivative or 20 pharnmaceutical conposition
conprising the antibo r ,antjbody derivative i s capable of binding to the
CD154 protein Pﬁ%ﬁngysggﬁ%Y?E%ﬂ? HAAREBY 2 IﬁBB%?EtHHSCQraﬁ?ﬁﬁﬁted by

the cell line havwshRgdAdEEs&CCESSI SibNxt . PTA-4931, and wherein the agl ycosyl
anti-CD154 antibody 25 or_anti body derivative or pharmaceutical conposition
does not cause tI0P8R/bosi sI[VRR1gRefidRtheL shdsi LnverhboBi nER® of this

nvention, the aghyeasyh anti-ChIad ARG, 881 LBAYY aoHELLY %géyir or

phar maceutical cdénposiiion conprising the ant | y or antl

derivative i 8 ca@babheceitinal beenpapitien wmompeisésgonbe bytibbdpidt ng t he
CD154- CD40 intek%ggign. ¥¥§30054903175 PCT/ US 004%%%8%08 2% 0092] In one
enbodi ment of t AFSPRVENEFER AThE 2GISTESRIE At FRERRER1RE: FHHTIi%nt i body
derivative or pleapoaees|i talacouppsitd i-0FceoRRENDLEY hhe 88VEDOSY £

anti body derivatiive is capable of inhibiting 5 inflammtion. For the

pur poses of thi§1¥ﬁ€8XtFBnPen+?ﬁ4%ﬂﬁnﬁFm9}hﬁés€6H9§s are characterized by

redness, svellif@g7heal 2RdoR&I dabdtbinfelfts @FURREES i Al efBRbh! atMe
10 aglycosyl anti-CD154 antibody, antibody derivative or
pharmaceutical composition comprising the antibody or
antibody derivative is capable of inhibiting the
autoimmune response in subject suffering from
autoimmune disease. Examples of autoimmune diseases
15 include, but are not limited to, rheumatoid arthritis,
Myasthenia gravis, systemic lupus erythematosus,
Graves’ disease, idiopathic thrombocytopenia purpura,
hemolytic anemia, diabetes mellitus, inflammatory bowel
disease,ICrohn’s disease, multiple sclerosis,
20 psoriasis, and drug-induced autoimmune diseases, -
e.g., drug-induced lupus.
vg' [0098] In one emgodiment‘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



i i

dilation with edema and m gration of phagocytic |eukocytes. Some exanpl es of
i nfl ammatory responses 10 include: arthritis, contact dermatitis, hyper-IgE
syndrone, inflammatory bowel disease, allergic asthma, and idiopathic
inflammatory disease [Gllin, 19891. Sonme exanples of arthritis include:

r heumat oi dwW0a20030008t76s, . non-rheumatoi d i nfl anmmat ory artpet/is®os/ch®rorthriti s
associated with Lyne disease and inflzmmatory osteoarthritis. Sone exanpl es
of idiopathic inflamuatory disease include: psoriasis and system c | upus.
[0093] In one enbodinment of this invention, the 20 agl ycosyl anti-CD154

anti body, antibody derivative or pharmaceutical conposition conprising the
anti body or anfh8ayMHER| FaFPRSe vitianliise detrivali BremnBeibgrtti on by the

subject of a tr ed A994, 4! ra. Lfi nbodi ment of
this 25 inventi%gﬁagﬁggégfgéggg}o%ntlﬁ&ﬁ 54%Xﬁ?i§8§§$gghtﬁﬁgdy derivative
or phar maceut i cainfestposi t Epphtbhpr it nybemeulastsbody or anti body
derivative is ¢ of —jnhibiti rejection, by the subject_of a
transpl ant ed hggﬁpb?kidn£§,g#$v%¢§gé;qéﬁ% SgngPéétfgv?EFéknCeF?% or
marrow. [0095] lglepeselbadt ibady pfadtiitbdyndertivaniveher agl ycosyl
anti-CD154 anti body, antibody derivative or pharmaceutical conposition
conprising the §WFFHBH?UBF°?¥)?@Wﬁﬁ?ﬂF}PFSCP@PFBSQGE4FB§87BBlb9@Yaﬁfibody

derivative is capabbegof abphi R {4&0; I, - olf0 ' i j ect.
[ 0096] In one enbodinegt ofBYﬁ?s ?%ﬁ%ﬁ?&%ﬁggtﬁg §§5?$§§§§§ gg???%%£54

anti body, anti bddyadeppigactve or
[0101] Some examples of fibrosis include: pulmonary

30 bone

10 fibrosis or fibrotic disease. Some examples of
pulmonary fibrosis include: pulmonary fibrosis
secondary to adult respiratory distress syndrome, drug-
induced pulmonary fibrosis, idiopathic pulmonary
fibrosis, or hypersensitivity pneumonitis. Some

15 examples of fibrotic diseases include: 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

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 pharmaceutical conposition conprising the antibody or anti body derivative
is capable of inhibiting allergic responses, in a subject - for exanple,
hay fever or an allergy to penicillin or other drugs. [0097] In one

enbodi ment of this invention, the 10 agl ycosyl anti-CD154 anti body, anti body
deri vat i ve Y99 20050t Taceut i cal conposition conprising t hecawsidopoligrer

anti body derivative is capable of inhBbiting the autoimune response in
subj ect suffering from autoi mune, di sease. Exanpl es of autoi mmune di seases
15 include, but are not Iimted to, rheumatoid arthritis, Masthenia
gravis, system c.lupus erythematosus, Gaves' _disease, idiopathic

t hr ombocyt openi 158$ﬁﬁra, ORBneFIR e RInvVASCHil abe fdgeRBr| FRGLUde nf | ammat ory

bovel  di sease, a€hahBs818+888S Cor MUAd i Ri%4l €h9aky, 20 psoriasis, and
drug-i nduced autoi mune di seases, - e.g., drug-induced |upus. [0098] In one

enbodi ment of t H0$O0Rhvent fBnon¢ embediimesis WE &hdEbddyenaaenbodle deri vati ve
o . oI J ! e art i bod
or pharnaceu '%ggg?ggg?s%‘%?‘g?ﬁmﬂ@@g{ B8, 4QLL body or ant 1 body

derivative is c hg an Ol mMTuNe r esponse in a subject
suffering from pharmateumuak ¢asporise oshicompirs sdagi ved anvibady igyf ect i ous
di sease. [0099] _In.one engbodi nent of this inventiop, the 30 aglycosyl

ant i body, antib88§158$Yv ?F%%aE&VehH%FﬁﬁﬁgGFiegl188ﬁb6§???oﬁh%onprising t he
antibody or anbirbodyedetrivatoFeriseapailos ekliphifl hi B%}_Ia_?é'ct aut oi mmune
response in a subject suffering froman WO 2005/003175 PCT/ US2004/ 018708 29
aut oi mune r esp&iséerhrghiremaerT varil IemcREtere.g., a T cell

leukemia or lymphoma. Such an aglycosyl anti-CD154

10 antibody or antibody derivative or pharmaceutical
composition may be administered to the subject in an
amount effective to inhibit the proliferation of T cell
tumor cells in that subject.
[0105] In one embodiment of this invention, the

15 aglycosyl antibody, 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
virus. 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



syndronme, spondyloarthritis, Lyme disease, H'V infection, syphilis, or
tubercul osis. [0100] In one enbodinent of this invention, the 5 aglycosyl
anti body, antibody derivative or pharnaceutical conposition conprising the
anti body or antibody derivative is capable of inhibiting fibrosis in a
subj ect. [ WM®2ps/@3ts exanpl es of fibrosis include: pul mpagsg2004Pishiggbr osi s or
fibrotic disease. Sone exanples of palnonary fibrosis include: pul nonary
fibrosis secondary to adult respiratory distress syndronme, drug- induced
pul monary fibrosis, idiopathic pulnmonary fibrosis, or hypersensitivity
pneunonitis. So 15 exanpl es,of _fibrotic diseases include: Hepatitis-C;

Hepatitis-B; ci p?P@Fmé PHROSRE ?ﬁm39ﬂ§q%Qﬁeﬁnd§écﬁﬁ&§F§iPBSa.toxic i nsul t;
cirrhosis of thedderingeeRAdas¥mdOidH WIS a Hopiesi Sellyebechiver secondary
to a viral infection; and cirrhosis of the |liver secondary 20 to an
aut oi nmune di se@8§Eibpdy02F Rt bhedy rdryivadritveorndhias pratenni on, thae
agl ycosyl anti bogdy.r a8t Lo rj | V. C Fcal Lt
conprising the anti8%§ybgrgﬁgn?i%%gﬁﬁ(ﬁ%?ﬂﬁ%ﬁﬂ%%%gg %g%% Veaggn?ﬁﬁé%#¥
gast r oi nt est bnalanyi seasbodgdproestmptaplex cgasmtdbotigst i nal di sease
i ncl ude; esophaggal, smotili Lnfla ory.bowel disease and

scl er oder ma. [0%@§Fvﬁg¥3ﬁ CSWBgé*nt m%#?ﬁﬁh%ééPHVéWPﬁéﬁg PRE t98°%gl ycosyl
anti body, anti beeyldebrvakbpBadtic phelIBacelHhealsuebgepasi tion conprising the
anti body or antjbody derivative is capable of inhibiting vascular WO

2005/ 003175 PCTﬂ@éQG%4/Ol§?08ne embodiment of this invention, the

aglycosyl antibody, antibody derivative or

n
ing 25

10 pharmaceutical composition comprising the antibody or

antibody derivative is capable 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
PTA-4931.

the cell line having ATCC

15 Accession No. One such method for detecting

the presence of tumor cells or neoplastic cells in a

subject comprises the steps of: administering to the

20

25

30

subject an effective amount
antibody derivative, or the
under conditions permitting

between the antibody or anti

of aglycosyl antibody,
pharmaceutical composition
the formation of a complex

body derivative and a

protein; clearing any unbound imaging agent from the

antibody/protein complex or

subiect; and detecting the presence of any

antibody derivative/complex

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

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



PR i

30 di sease. Sone exanpl es of vascul ar di sease include: atherosclerosis or
reperfusion injury. [0104] In one enbodi nent of this invention, the

agl ycosyl antibody, antibody derivative or 5 pharnmaceutical conposition
conprising the antibody or antibody derivative is capable of inhibiting the
proliferat MYh2W$00p1%8e| | tunor cells in a subject suffepCugsioogosasT cel
cancer, - e.g., a T cell leukem a or3?ynphoma. Such an agl ycosyl anti-CD154
10 anti body or antibody derivative or pharnaceutical conposition nay be
adm nistered to the subject in an anount effective to inhibit the
proliferation of cell. tuppr_cel]s in.that subject. 105] In one

enbodi nent of tﬁﬁgYFﬁ§gﬁt?8ﬂ?'?ﬁﬂéijﬁ? 8§yPrgﬁPFng8¥ ant i body
derivative or plaifaeeutiscal conposition conprising the antibody or

anti body derivative is caEabIe of inhibiting viral infection of the T cells

of a subject by OAEOHTLY iR Fpetker Skedimeayl pEoshisahnierpisna, ke body,
anti body 20 deriyati4eeQF; grg&@gﬂgd- QE?D It . adm nistered to
the subject in gh anouﬁt é ective t%?¥4q1i t%g%kgPrF§¥g§?%%%.g}0106] In
one enbodi nept eharmaseibhieatlypncedptaldg yeosykrantnbadyuvant j bady
derivative or 2 L 0RC ' co jtiaon conprising the antibody or

ant i body deriva?%@ggfggc§%%£§géiﬁ%gﬁﬁ%gIhﬁ%}acnﬁﬁélgFgeﬁeoplastic cells in a
subj ect that ex{d0addla prdhea motdgiantsicsfiec embabiiyenecogntied by agl ycosyl

hu5¢c8 produced by the cel| line having ATCC Accession No. 30, PTA-4931. A
met hod for inagﬂﬁéePEHBP'céb?sp Frm %ﬁéﬂi? BEFFBLPR1S SBBFLEY tdnprises
the steps of: phosphate buffered saline, physiological saline, water,

10 citrate/sucrose/Tween formulations and emulsions -
e.g., oil/water emulsions.

[0112] In one embodiment of this invention, the
pharmaceutical composition may be delivered in a
microencapsulation device so as to reduce or prevent an

15 host immune response against the protein. The antibody
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 aqueous or oleaginous suspension. This

@m 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, agqueous suspension or solution. Solid
formulations of the compositions for oral

administration can contain suitable carriers or



adm nistering to the subject an effective anount of the aglycosyl
anti-CD154 anti body, antibody derivative, or WO 2005/ 003175

PCTI US2004/ 018708 31 the pharmaceutical conposition under conditions
permtting the formation of a conplex between the antibody or antibody
derivati veWaaePs@0P¥idtein on the surface of tunor cel | PAAVUNIMMHIHFGR i c cel | s;
and i maging 5 any anti body/ protein co¥dpl ex or antibody derivative/conplex
formed, thereby inmaging any tunor cells or neoplastic cells in the subject.
[0107] In one enbodi nent of this invention, the aglycosyl antibody,

anti body deri\Nﬂéﬁgidyén%Q,pgggga?guééfﬁjségygﬂmﬂ 'rg%fﬁpngghﬁkgg,the anti body
0

or antibody derivative is capable detecting t'he preserce tunor cells or
neopl asti c cel | fdaria,s@bjceoset hat cresypy sissl ld ner atediluliosat, ksoipecifically

recogni zed by I syl hubSc roduced .by the cel.l |ine. having ATCC 15
Accessi on No. P%%f%ﬁ%fﬁ'cﬁécég uWe##ﬁﬁPq%%ekkﬁéiﬁﬁuﬁbc P@nﬁkgsence of tunor
cells or neopl adddiwelddoride, subabgint®Ormides dilkd nsleepatolts that

adm nistering to th subject an _effective anmount of aglycosyl anti body,

ant i body dergvatqa\?’e?&’e ﬂelﬁﬁiPﬂﬁceﬁ&?Q%Ht %% 20 under conditi ons

permtting the figididrgtafl 1ancorBl BX1ohe! WRah i, | RedY uRr s8atéRody
derivative and a_protein; clearing any unbound imaging agent fromthe
subj ect; and detEHAdHGtehe apbeadainiefaaid. éﬁﬂhlt%d%lmd@fr@i ghabnpex or

ant i body der i Vatﬂe“?!s%%l”%%;iu%é 5858??1 rﬁéﬁlﬁrc%%]%%%s%f, Sual fompl ex .
indicating the "presence of tunor cells or ‘neoplastic 'ceélls In the subject.
PHARMACEUT| CAL CavROSyTie®Nglcellulose,

10 polyvinylpyrrolidone (Povidone™), hydroxypropyl

in methylcellulose, sucrose, starch, and ethylcellulose.
Lubricants that can be used include magnesium
stearates, stearic acid, silicone fluid, talc, waxes,
oils, and colloidal silica.

15 [0116] In a more specific embodiment of this
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 compositions for inhalation and
transdermal compositions can also readily be prepared.

30 [01191] In one embodiment of this invention, liquid
formulations of a pharmaceutical composition for oral
administration prepared in water or other aqueous

vehicles can contain various suspending agents such as



[0108] This invention provides pharnmaceutical 30 conpositions conprising an
agl ycosyl anti-CD154 antibody or antibody derivative, as disclosed herein.
[0109] In one enbodi nent of this invention, the pharnmaceutical conposition
conprises one or nmore WD 2005/ 003175 PCT/ U52004/ 018708 32 agl ycosyl

ant i - CD154Wa09368i78s or anti body derivatives. [0110] pcr/aswoodnasiognbodi nent
of this invention, the pharmaceutica¥ conpositions may further conprise a 5
pharmaceutically acceptable carrier, an adjuvant, a delivery vehicle, a
buffer or a stabilizer. [0111] In a nore particul ar enbodi nent of this

I nvention, the ph ceutically acceptable carrier js hosphat e, buf f er ed
sal i ne, physiol%Sﬁég?cga#P%%?eVWéiﬁ% %ﬁ?%:iﬁFﬁ?@F@HELOSBg?ﬁk nak%&$ﬂTations
and enul si ons - cergageehhh\ed€dic BOUIFH1GRS nyl1@3+2b1hBonae gakodi nent of this
i nvention, the pharnmaceutical conposition nmay _be delivered in a

m croencapsul at PEHYYadYLeasePhRl t o eice formpievéansant1s host i mune
response agai NShhbRRaPEAE 8 dREpHMHRREY o Ok HRBE %HOQMtgﬁﬁlaéﬁ'a/fsdmy al so

be delivered mcroencapsulated in a menbrane, such as a |iposonme. [0113]
In one enbod? reAncdudenhselukieng i gnulitionsphayrapeusidael tohpositi on may be

in the form of gogga§hgﬁ%ge?éé%éﬁgfﬂufiﬂmgﬁ%a%$hFgg,cggéogégggje, a sterile

I nj ect abl e aqueous or g us suspensi on. suspensi ay be

formul at ed accowethgngoagents quesetdaens) iandt belartngsang sSlavébdisy

diopersi ng. vellifdre. A0 2tSRE QALY SoudR:! BoinhaL0s 808 SERE ment of
pharmaceutical compositions can be prepared by

10 conventional methods for inhalation into the lungs of
the mammal to be treated.
[0120] In one embodiment of this invention, liquid
formulations of a pharmaceutical composition for
injection can comprise various carriers such as

15 vegetable oils, dimethylacetamide, dimethylformamide,
ethyl lactate, ethyl carbonate, isopropyl myristate,
ethanol, polyols - i.e., glycerol, propylene glycol,
ligquid 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
guitable insoluble form of the composition can be
prepared and administered as a suspension in an aqueous

30 base 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

I ntravenously. [0115] in a nore specific enbodinent of this invention, for
oral adm nistration, the pharmaceutical 30 conposition is formulated in a
sui tabl e capsul e, tablet, aqueous suspension or solution. Solid

f or mul at i oW® 2895/a0Bid5 conposi ti ons for oral adm ni strati POr/US00LARRI N
suitable carriers or WD 2005/ 003175 P&T/ US2004/ 018708 33 excipients, such
as corn starch, gelatin, |actose, acacia, sucrose, mcrocrystalline

cellul ose, kaolin, mannitol, dicalcium phosphate, cal cium carbonate,

sodi um chl ori de, | ginic acid. Disintegrators that 5 can be used incl ude,
wi t hout Iinitatﬂ8%?1?nicr %r?@ﬁzﬁW@?&iWﬁg%lﬁ 05818 oPKERELPR N, TRYdi um st arch

glycolate, and ghgirfheécatci dal Tebhis iR CompakegaRroheastt o Ncluyle
acaci a, nethylcellulose, sodium carboxynethylcellul ose, 10

pol yvi nyl pyr r ol P8&nkYPEeidehedych maddokPprOpyPr Fethyled) | ef ose, sucrose,
starch, and eth S o L | t _ca d;] gnesi um
st ear at es, stea%%g9g%?g? %?T%b%ﬁ%*f?ﬁ#ﬁ?k?§|8? aﬁggggaﬁoﬁ%g?$%ggwgglIoidal
silica. 15 (9116hekrod, nbnea speaifacewnivadilyeatceptibile canveati on, for

topi cal appli cat;i t he_phar naceutj.cal . ¢ sitions be formulated in
a suitable ointﬁgggil Son%ge&ﬁﬁqﬁ O%ﬁmﬁﬁgrﬁgrgsFﬁnénXan§§Bnp5%?tion f or
topical use incbpdgmalll peseehtagd W thd ahtabsdyCcbeanhiti88dgol utions, and

oi ntment s containin% the active ingredient and various supports and
vehicles. [011FFTIR2bHES etBotR PR RNGIMACHUS PRV eRPMBASIRION varies

according to the formulation itself and the therapeutic

10 effect desired in the specific pathologies and
correlated therapeutic regimens. Pharmaceutical
formulation is a well-established in the art [Gennaro,
2000; Ansel, 1999; Kibbe, 2000]. Conventional methods,
known to those of ordinary skill in the art of

15 medicine, can be used to administer the pharmaceutical
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 surface 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.
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topical sem-solid ointment forrulation typically conprises a concentration
of the active ingredient from?25 about 1 to 20% - e.g., 5to 10% in a
carrier, such as a pharmaceutical cream base. [0118] In one enbodi nent of
this invention, pharnmaceutical conpositions for inhalation and transdernal
conposi ti owe 208n0aEls0 readily be prepared. 30 [0119] | recangs260¥pasiogrent of
this invention, liquid formulations 3f a pharmaceutical conposition for

oral admnistration prepared in water or other aqueous vehicles can
contain various suspendi ng agents such as WO 2005/003175 PCTI US2004/ 018708
34 et hyl cel | ul ~cal gi nates, . tragacant h, pectin, Kkelgin,  carrageenan,
acaci a, pol yvi nslisog‘g?rsﬁol i dGReCthRH ?@Weﬁgﬂs Qfc5hde. IBVEREHORor mul ati ons of
pharmaceuti cal comIQYdika)Santibbap ddvBRidivRL¥F dhagmackheiude sol utions,
emul sions, syrups and elixirs containing, together with the active
conpound(s), WEATPRF1&GEOREs COBRELS B ridiemmiyc Hleodingduded fhagori ng

agents. Various Jd4,Gui nd r | f..th a euti cal
conpositions carédﬁg%ﬁglg%ér gge%gséioéigoﬁ/g nﬁ%rr%salaqr%{ehgésggopg?ghglka ion into
the lungs of 5 tdtnwhtdl lebebe andatmskrydtiz@is Iforondméntistiratnonof this

I nvention, liquid fornul %M?fs? RCEeNt
I nj ection can conprise vartrots—€s e a5 -wogetal
di met hyl acet am d®1l2dilnmet hyhtoaghyeceyl aaithylcOisat aheibetly
I sopropyl nyristate et hangl, polyols - i.e., glycerol, propylene glycol,
li quid pol yet hylaéﬁéb@dYCQFFlé{ﬁHEYﬁ% thegeof ¥1a§ﬁ‘866i-1 ﬁf"i, t he

conposi tion incldg@RAtions of this invention may be administered to a

10 subject in any manner which is medically acceptable.
e For the purposes of this invention, “administration”
means any of the standard methods of administering an
antibody, antibody derivative or pharmaceutical
composition known to those skilled in the art, and
15 should not be limited to the example provide herein.
[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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20 citrate/ sucrose/tween carrier. For intravenous injections, water sol uble
versions of the conpositions can be adm nistered by the drip nethod,
whereby a pharnaceutical formulation containing the antifungal agent and a
physi ol ogi cal |y acceptabl e excipient is 25 infused. Physiologically

accept abl avexespizerst s can include, for exanple, 5% dercrase00401896¢% sal i ne,
Ringer's solution or other suitable efcipients. A suitable insoluble form
of the conposition can be prepared and adm nistered as a suspension in an
aqueous 30 base or a pharnaceutically acceptable oil base, such as an ester

of a long chain aciq - _e.qg., ethyl_. oleate, WO 2005/ 003175
PCTF uszoo4/0187o’g’%§?é [01311] 2| HoBR SRR oSHmeERty % eABLEROSY he
phar maceuti cal coMIGEMISaN aedPbESES,  £HAIIBHIGR 1 ald veB0UnlY wei ght (such

as 1 to 20%or 1 to 10% of an aglycosyl anti-CD154 antibody or_ anti body
derivative 5 t h&¥gMaceitscaharREEest tians wladddm dsventden Bay beo122] In

one enbodi ment  QiarfiHiStleFBNELOR: shBfecORi+{Bly REl ¢oRL 3YenObset he antibody or
anti body derivative in each pharmaceutical conposition varies according to
t he fornul at Pon qapsatlfesandabheteheprapects csuspastfions dasiscddtianehe specific

pat hol ogi es and el at h eytlc: £egi ; r u
formulation is egqggoﬂ-estggl%sﬁéggi%ﬁ%éﬁf%é%éﬁqﬁﬁﬁﬂgﬁ§/n%%%oééigngEY} 1999;
Ki bbe, 2000]. Cemtdntdbdsal ametibodses, kaowibddy tdeaseraafiversdiandry skill in the

art of 15 nedicine, can be used to adni ni ster the pharnaceuti.ca
conposition to t %ﬂﬂﬁeggﬁ?a Of?§?°?htgaﬁitﬁﬁbgﬁﬁ §teERAstPndent i on,

t he subject topically by application of a cream, ointment
| 10 or the like. '

- [0131] In other embodiments of this invention, the
aglycosyl anti-CD154 antibodies, antibody derivatives
and pharmaceutical compositions of this invention may
also be administered by inhalation through the use of a

15 nebulizer, a dry powder inhaler or a metered dose
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 [01?3] 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 conposition further conprises an inmmunosuppressive or

i mmunonodul at ory conpound. For 20 exanple, such an inmunosuppressive or

i mmunonodul atory conpound nay be one of the follow ng: an agent that
interrupts T cell costinmulatory signaling via CD28; an agent that

i nterrupt sWOA08YM816i n signaling, a corticosteroid, anpanukszopiekickerative
agent, and an 25 anti body that specif8&ally binds to a protein expressed on
the surface of imune cells, including but not Ilimted to CD45, CD2, |L2R,
CD4, CD8 and RANK FcR, B7, CTLA4, TNF, LTp, and VLA-4. [0124] In a sone
enbodi ments of this inventi innunosugpressive,or i mmunonodul at ory

, the .30
conpound is taBr3FTaT ‘ftjs?aﬁﬁglq‘?ﬁ‘i?g,ﬂﬁﬂ&’ﬁﬁhgﬁo\:% ? MYeRFion %A% Reubi ne,

deoxysper gual i nadbi£ost éwed 3asliaiBubilet! B?Oa'bgfyiﬁép@av&ilé\ QFi2Zaspi rane. WO
2005/ 003175 PCT/ US2004/ 018708 36 [8125] n other enbodi nents of this
i nvention, antFB8dPeR]edhtd to@psdermadt peeshoropai MRS UE®al  conposi ti ons

. h . . . i : I
conprising t enhﬂ@Yb£@y![%¥ﬁ%§§§53%§%éVﬁeg%éler%ﬁé?ﬁéﬁgﬁﬁﬁﬁaf“Spenser al one

or as part of a 5 kit ‘w Instructi : ni stration.
ADM NI STRATITON ANRoOELE MERY (ROUTESVI0§26he Thet @yl it osyht @it iwiGhl Ghe

ant i bodi es or ni i body derivatives ereof , .and ar maceut i cal

conposi ti ons ong%?%c?n%é% %%ﬂ]qﬁﬁfrﬁg Xdﬁ?ﬁi%tg?eg P P ERER in any
manner whi ch is[okBstal | yIracodpirakinbodimentshef ptiipososvearit 1dyi,s dhavent i on,
"adm ni stration"” _neans of the standard nmethods of adm nistering an

an _
anti body, anti bBayYERPYY AT T3 APhdPedi £ al 2RBHRRY t S Y&ToWES 0 t hose

skilled in the and,pRimaceutical compositions may be administered to

10 a subject at any dose per body weight and any dosage
frequency that is medically acceptable. Acceptable
dosage includes a range of between about 0.01 and 200
mg/kg subject body weight.
[0136] In further embodiments, the aglycosyl anti-

15 CD154 antibodies, antibody derivatives ‘and
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
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15 should not be Ilimted to the exanple provide herein. [0127] in sone
enbodi nents of this invention, the aglycosyl anti-CD154 anti bodi es,

anti body derivatives and pharnmaceutical conpositions nay be adm nistered to
a subject by injection intravenously, subcutaneously, 20 intraperitoneally,

I nt ramuscuWaxo9soogrrsr anedul larily, intraventricul arly, pcrrusmepiigwsal |y,
intraarterially, intravascularly, ing&a-articularly, intra-synovially,
intrasternally, intrathecally, intrahepatically, intraspinally,
intratunorly, intracranially, enteral, 25 intrapul nonary, transnucosal,
intrauterine, subli ngual | ocal |y at. sites of inflammtion or t unor
growth by using"® %§@§01F6§28?3W%%6‘m“}?@rﬂ1§1@ this

i nvention, the @Eggd/c%‘.bd tat |Jugggn§ﬁta8f|g9g|&sea 3_}% ?}f?@ dariyvatives 30
S

and pharmaceutical conpositions may be adm nistere ubj ect by routes
i ncl uding oral, HESHI1 opfhisalagilycosybcanti- @3154)mm:914b0d1®820@5vt@b©9175

PCT| US2004/ 018708, AT QL20k ok oeTeg SRECIAG, SO IIpl-c 18 g0 ¥Cosy|

anti - CD154 anti bo ant1 bo errvatives an ar mac | cal” conpositions
of this investi orhimyirhentddm magt beeddmbniasts&ﬂ:qd?(r:ts & ad:ln,g]Jen dolsegkor m of 5

capsul es, tablet a us s l,ons or sol utions. 0130] In a nore
speci fi ¢ enmbodi néc?ﬁ c%lﬁ'@ lﬁ’?&éjfill 1oghy  S'eP 52F HRS IR e PSody
derivatives and r@é}ﬁr{%% |a@ﬁ|an%@.?ﬁﬁ3télﬁﬁ|§cﬂmé/ A RHE NisSlepRBelio a

subj ect topi cal I%ﬁgy application of a cream ointment 10 or the like. ~_-
(0131] In other clitEfts témey hpechnadnd oMU AR  anti - CD154

anti bodi es, anti gt A&'d R IHPS single day of treatment. Examples of

10 such a therapy would include coadministration of the
antibody or antibody derivative of the invention along
with a therapeutic agent, for example an antigenic
pharmaceutical, an allergen or a blood product, or a
~gene therapy vector. 1In indications where antigen is

15 chronically present, such as in controlling immune
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 also be adm nistered
by inhal ation through the use of a 15 nebulizer, a dry powder inhaler or a
netered dose inhaler. [0132] In further enbodinments of this invention, the
agl ycosyl anti-CD154 anti bodi es, antibody derivatives and pharnmaceuti cal
conposi t i ome 2evapodres adni ni stered to 20 a subj ect by sugicaivseesnedrense

adm ni stration, by such neans as depot injections of erodible inplants
directly applied during surgery or by inplantation of an infusion punp or
a biocompatible sustained release inplant into the subject. 25 [0133] In a

nore specific e IL,en t he aglycosyl ..anti-CD154 antibodies, antibody
derivatives andn&%%glren&télg& &8p 8%%%%?“%% S %usﬂiyn\}é’n %‘Sn may be
admi ni st ered t o Emtaidijneeitsbyfi Bheciabésr P AhdtOHASI o thaeebAkstr ati on,
such as by using 1-, 3-, or 6-nonth 30 depot injectable or biodegradable
material s and %Eﬁﬁﬁﬂﬁfﬁﬁéi3E$EEhlé nore specific enbodi nent, the aglycosyl
anti-CD154 antibodies, angkBpgygderivatives and WO 2005/ 003175

PCTI US2004/ 018708 38 pharmaceuttcal conpositions of this invention may be
admi ni st ered5t o B4 ect Thy Spploving texanmleskiid lofstralie $hbj methads

transder mal pat L ni.ng th ng | ant i hady derj vatiye or
phar maceuti cal ég%%%?kpkgn?kaggglé%€$é%Ft %ﬁﬁéﬁﬁz i nSB&%FggF with the
subj ect' s skin, ngehidriaalty oher ahdt adaptatiengperf padeCliiesc@b381l | n ot her

enbodi nent s of this.%nventio , _the a%%¥cos | .anti-CD154 ant.i hodi es,
anti body derivatiQE-t1gR§ SRS RACRUEE Qﬁ#ﬁﬁﬁiﬁi%B%Quﬁﬁﬁrﬁg dBnfhAstered to
art of molecular biology that are apparent to those
10 skilled in the art are within the spirit and scope of

the present invention.

Example 1: Generation and Evaluation of Aglycosyl
hu5¢8 Antibody

[0143]  Expression and characterization of aglycosyl

15 hu5c8 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 hu5c8 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 FcyRI‘was
diminished twenty-five-fold, as compared with
glycosylated hu5c8 mAb (FIG. 2A). No residual binding
of the aglycosyl hu5c8 mAb to FcyRIII could be

30 demonstrated at concentrations up to 5 mg/ml, while the
normal glycosylated hu5c8 mAb gave an EC50 of 50 ng/ml

in the same assay format (FIG. 2B).



10 a subject at any dose per body weight and any dosage frequency that is
nmedi cal | y acceptabl e. Acceptable dosage includes a range of between about
0.01 and 200 ngy/kg subject body weight. [0136] In further enbodi nents, the
agl ycosyl anti- 15 CD154 anti bodies, antibody derivatives' and

phar maceut woabosposp®si ti ons of this invention may be agii/ossisnedst o a
subj ect repeatedly at intervals rangiing fromeach day to every other nonth.
[0137] In one enbodi nent of this invention, the 20 agl ycosyl anti-CD154
anti bodi es, antibody derivatives and pharnaceutical conpositions can be
adm nistered in_nultiple_doses per day, if desired, to achieve the total
desired daily dd9246The ePhamacekiiatiss ofe aghveraylohubr8andknin can be
assessed by noniy ject for known signs or synptons of a

di sorder. [0138%9Eg?ggPP m%%k %Ents of this invention, the dosage and
dose rate of the aglycosyThanserﬁmﬂﬁhhcenumama@me$;manprbﬁdyedeafWat|wes

t hereof and pharna eut,i.cal ,conpositi fot i nv ion e ctiye 30 to
produce the desired gf% /gﬁ oﬂ%p:§3n5%£ “@% g@yag Vchgiogg%c%uch as

t he nature o§ tImbdnfseasewbolh@epém@attechtddiesslwéeeofsubhecsuaj e6t, the goal
of the WO 2005/ 003175 PCTIUSZOO41018708 39 treatnent, the sp eC|f|c

phar maceut i cal BerproRetic edRa LR ] 1P INFd G GPmPﬁétW?EEtW?EFl
physician. [0138knThe f@ggxceﬁéraéﬁim%%naritalt@@b%taﬁet iReAopiel i vati ves
t hereof and pharmaceutical conpositions of |nvent|on may be

adm ni st ered as Bxrofesglienddsagétwane Yﬁwh@uﬂhanﬂdsbﬁtﬁéﬁﬁ sfehy asN@r event i ng
I mmune  responsg 0 3N 3ALLYRR {0 WL AIUNRIL bEoPERECEna Table

10 1 contains the mean pharmacokinetic parameters for
hu5c8 mAb and aglycosyl hub5c8 mAb. The clearance and
volume of distribution for hu5c8 mAb was slightly
greater than for aglycosyl hu5c8 maAb.



for a brief time, such as an exogenous antigen adm nistered on a single day
of treatnent. Exanples of 10 such a therapy would include coadm ni stration
of the antibody or antibody derivative of the invention along wth a

t herapeutic agent, for exanple an antigenic pharmaceutical, an allergen or
a bl ood provewso@L7sa gene therapy vector. In indicati @ggosh@iSisadti gen is
15 chronically present, such as in comtrolling inmune reaction to

transpl anted tissue or to chronically adm nistered antigenic
pharmaceuticals, the antibodies, antibody derivatives or pharnaceuti cal
conpositions of the invention are adm nistered at intervals for as |long 20
atinme as nedically indicated, ranging fromdays or weeks to the life of
the subject. [0140] In one enbodiment of this invention, the subject(s)
that can be treated by the above-described nethods is an ani nal

Preferably, the animal is a 25 manmal . Exanples of manmal s that nmay be
treated include, but are not limted to, humans, non-hunman prinates,
rodents (including rats, mce, hansters and guinea pigs) cow, horse, sheep,
goat, pig, d?g Epﬂ cat. Preferably, the mammal is a human. 30 [0141] This

i nvention may B etter understood based on the Exanples that follow

However, oneMgdn Phdriacokitfetic ParametéRaFollswing Sifighé 20 t he specific

nmet hods and results discussed are nerely illustrative WO 2005/003175
PCT/ US2004/ 0 i [ ' lly in the
Enbodi nment s @Z%nﬁ%;ﬁrﬂéldc%ﬁot ﬁﬁf‘%%&%ﬁ@@é‘#@%@ imental Details
EXAMPLES A :
Cynomolgus Monkeys
Antibody  Cmax® cI Vss® t,
(ng/mL) (mLhr/kg) (mL/kg) (d)

hu5¢8  515(+16) 4.61(+0.70) 71(+10) 11.5(*2.5)

agly. 869 (+360) 310(+1.10) 47(+11) 11.8(+3.0)
hu5c8 -

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

state, ® terminal phase serum half-life.



5 [0142] The follow ng exanples illustrate the nethods and products of the
present invention. Suitable nodifications and adaptations of the described
conditions and paraneters normally encountered in the art of nol ecular
bi ol ogy that are apparent to those 10 skilled in the art are within the

spirit andwecogmosi’s the present invention. Exanple 1: gépﬁﬁgmgnd
Eval uation of Aglycosyl hub5c8 Antibogy [01431 Expression a

characterization of aglycosyl 15 hu5c8 nmAb In order to reduce the effector
function of hu5c8 mAb, an aglycosyl formwas created by changing the

canonical N-linked Asn site in the heavy chain CH2 domain to a G n residue.
20 [0144] A conMBTHODRS e~ Exadipie dssay denonstrated that the ability of the

agl ycosyl hub5c8 gf@Y o bi cel |l - surface 154 was unal tered, as
conpared with tﬁe o tcosy até%Eﬁﬁgéé—ﬁﬁﬁgfgﬁii—ﬁéiiig145]'ﬁﬂ?reductlon in
ef fector functi ggleesiad, rEastinR] aRdvhlimanVshifdod &Ff 1Kl W @SS Mavieor mat .
The relative b|nd|n of aqﬁﬁcosyl hu5c8 mAb to FcyRl was di m ni shed

twenty-five-fol ee%s RHQﬂ4°U§FYeos§?%t%%ﬁ?ﬁﬁﬁﬂ%rﬁﬂ?%FﬁﬂQ 2A) No
resi dual b'Qﬁ'nﬁarﬁﬁsige fﬁﬂﬁ”“¥ggpeQE§Q§1?ﬁb R F%J ilméﬁnﬂ

denonstrated at concentrations up to norna g ycosylated
hu5c8 mAb gave &9 FGEOLIPlsEnay rehe AWCEhéHEaﬁﬁlébsayTHeNhﬂﬂvx[ahaanB) VO

2005/ 003175 PCTLHS200 SLAZ0%; 41 o AAAGLPREHE B 5P g POl yoosyl huses

mAb in cynonol
numbering) was made in glycosylated hu5c8 mAb by unique

site elimination mutagenesis using a kit from Amersham-

10 Pharmacia Biotech (Piscataway, NJ, USA) following the
manufacturer’s recommended protocol. The resulting
aglycosyl hu5c8 was stably expressed in NSO myeloma
cells and purified by Protein A and gel filtration
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. CD1l54 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 huS5c8 mAb to cell surface
CD154 was competed with titrations of huS5c8 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 ICs, 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



The serum concentration-tinme profiles after a single 20 ng/ kg dose of hu5c8
mAb and agl ycosyl hu5c¢8 5 mAb from two i ndependent studies were subjected to
phar macoki neti ¢ analysis using a two conpartnent nodel wth a first order
elimnation rate constant (WnNolin Professional Software v3.1, Pharsight
Corp., Carwo 200317kl G 3 contains the pharmacokinetic p %%ni;g)g g Table 10
1 contains the nean pharnacokinetic pg anmeters for hub agl ycosyl
hu5c8 mAb. The cl earance and volune of distribution for hu5c8 nAb was
slightly greater than for aglycosyl hu5c8 mAb. WD 2005/ 003175

PCT/ US2004/ 018708 42 Table 1 Mean Pharmacoki netic Paraneters Fol | ow ng
Singl e 20ng/ kg (FRffavenbdsimMpsassayf wWast perfbube8 by éghytngy%hnﬁldB to

I Monk " t . R /k
oty ey %05 Moho Ekgi eQtn ANk S FE N NaToE N e! rEpnet B8 oy { Ul O )
3.10(1.10) 47(+Ebiz)arﬂligB'(,+6t0¢) cmmsmn@aha tepombeHans é@EuIﬁIétHlIﬁ%iﬂC mean
+ standard devi %PI on, 3 for the hu5cB treat nment grou n =4 for the

agl ycosyl hu5cB P84t ﬁ%h?gﬁ?odﬁar%l%%«. i séPuRPE oftent %lflﬂéﬂfPC}E:“?%/stem c

clearance, Dsvolier 9f g&st{nbpiEd On |l Ske8addy o8t BliEcg Exhgr M nal phase serum
hal f-1ife. WD 2005/ 003175 PCT/ US2004/ 018708 43 METHODS - Exanple 1 [0147]

1. Generation oflgAHEPspliaeed Theaglsdasmli) omerel bhengboand honePiSati on of
huSce mAb have for 30 minutes at 37°C, the plates were washed, and the

binding of fluorescently labeled U937 (CD64%) cells was
measured. The U937 cells were grown in RPMI medium

10 with 10% FBS, 10 mM HEPES, L-glutamine, and
penicillin/streptomycin, split 1:2, and activated for
one day prior to the assay with 1000 units/ml of IFNy to
increase FcyYRI expression.

[0150] The FcyRIII (CD16) bridging assays were

15 performed using a monolayer of CDl54-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). CDlé* 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 FcyYRI and FcyRIII
receptors, the Fc receptor-bearing cells were labeled
with 2',7'-bis- (2-carboxyethyl) -5- (and-6) -
carboxyfluorescein acetoxymethyl ester (BCECF-AM)



been described previously. See Lederman, 1992 and 5 Karpusas, 2001,
respectively. The hu5ce mAb hyridoma is available fromthe ATCC (HB10916).
The heavy chain glycosylation site nutation N298Q (N297 using EU

nunberi ng) was nmade in glycosylated hu5c8 mAb by unique site elimnation
nmut agenesi vQi0sgp37ski t from Amer sham 10 Phar maci a Bi ot eetisoseat@away, NI,
USA) following the manufacturer's readnmended protocol. The resulting

agl ycosyl hub5ce was stably expressed in NSO nyeloma cells and purified by
Protein A and gel filtration chronatography. The cell line producing the
agl ycosyl 15 hu508 ant| body is available formthe ATCC (PTA-4931). SDS- PAGE
and anal ytical géolEculagt \é§ﬁb§ﬁr§‘h§?%¢ &Fhy Usddnmdiest 28t @dnuhas &he protein
formed the expec di i s 4 15

assay. A FACS- ba{?gg 25&‘%%?%8??%\@%%%0 rﬁ%sggf%\jﬁa%kg%geggh ﬁxgblgif‘ D1.1
cells (gift of Dhe labeded Chéis, wene untmﬂ.)awmdvamsmmye asahyofavaBbabl e from
the ATCC (CRL-10915 The bi ndi ng of 0.1 ng/nm_of biotinylated huscB mAb to
cell surface t®&s 2Conpeted RP‘P‘FP@@?@U%@%W%CT@W%M

agl ycosyl hugcem%%@;ngeskvggamdtﬁhgé'éﬁﬁfﬁfﬁiegp§%§€n§%adW%ﬁ teCted with
streptavi di n- phycoerytherin i (BD- Phar M ngen San Di ego, , USA).

Rel ati ve bi ndi ngytefiliugir Bé§0vxé woresegnte diforoplete R@edewal(ueélopom)ur

par anet et curve dddpadd okO8e8EoTe, GRAS4iGYBE| ol Mg 33048, FOYR. binding
affinities were neasured using assays bas he a of the anti body
to forma "bridgeveiengsbnofan8bgen amndl an FEmikRdhiear magreaeln}gthsee bedow). The
FcyRl WO 2005/09%}75 PCT/ US2004/ 018708 44

e 10 Example 2: Aglycosyl hu5c8 Antibody Inhibits Primary
and Secondary Humoral Responses

[0152] Inhibition of a primary humoral response to
tetanus toxoid (TT) antigen in cynomolgus monkeys
The ability of a single 20 mg/kg dose of each
15 of aglycosyl hu5c8 mAb and glycosylated hu5c8 mAb,
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 huS5c8 mAb produced 70% and 77% reductions,
20 respectively, in the overall primary immune response
(Eayc) , a8 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,



(CD64) bridging assay was perfornmed by coating 96-wel|l Maxisorb ELI SA

pl at es (Nal ge- Nunc Rochester, NY, USA) overnight at 4 Cwth 1 ng/m
reconbi nant sol ubl e hunan CD154 (Bi ogen, Karpusas, 1995) in PBS and then

bl ocking 5 with 1% BSA in PBS. Titrations of hu5c8 mAb (gl ycosylated or

agl ycosyl ) W e2085/003€18 bound to CD154 for 30 m nutes at B&T/@s200heisfysat es were
washed, and the binding of fluorescemily | abeled W37 (CD64') cells was
nmeasured. The W37 cells were grown in RPM nedium 10 with 10% FBS, 10 mV
HEPES, L-glutamne, and penicillin/streptomycin, split 1:2, and activated
for one day prior to the assay with 1000 units/m of |FN7 to increase
FcyRl expressi offOEaB56PtTHAt ke i bitkprd) thei Ayrpgadssagponsee 15
performed using.a RN y j i ary (CHO
el 5 (Bi ogon) dram TheoRouerr oV s s pR dagn BEEE, pbETRRSIR (S

Sci ences Acton, [I0A54]1USA) Aswit funehsw meamntreooft peimabydependese bi ndi ng of

fluorescently | abel.ed, Jurkat_cells, transfected, with,620 16 (gift_of Dana
PRI St TR ERECRTeR® 88 FBSeatthetaded | nto

Farber Institute]
96-wel | plates athe pxt8bneel b8/ géranthYrasmtere qoatkyenaythe a- MEM with 10%
di al yzed FBS, 100_nM nethotrexate, L-glutamne, and penicillin/streptonycin

(al | “reagents fPGHYECE¥S- BRECOSMR KNATYRY appmalsayascBreativr kat cell s,
growing in RPMaedrel s:0% EBScoftPfrd@/td J(peliel.n, 1hORNeHERES egsOdi um

pyruvate, L-glutam ne, and genicillin/stre tonycin (all reagents from
G bco-BRL), wer@igplisy the gRevelsy FRYrand spedfor RCAYPYhBIaseay. 30 [0151]

0 e e, alohtet B8 B ot POk SEEILIN e
2", 7' -bi s- (20cadsomichhybiebatante 6jarkedly reactive secondary
- follicles. The moderate to severe degree of lymph node
hypoplasia observed was consistent with that previously
observed with glycosylated hu5c8 mAb (data not shown).
[0155] = No gross changes were observed in
15 hematological parameters after the administration of a
single 20 mg/kg dose of glycosylated or aglycosyl hu5c8
mAb to cynomolgus monkeys 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 CD4* T cell
depletion did not occur (data not shown) .
“ [0156] Inhibition of a secondary humoral response to
tetanus toxoid (TT) antigen in cymomolgus 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).



car boxyfl uorescei n acet oxynet hyl ester (BCECF-AM WD 2005/003175

PCT/ US2004/ 018708 45 (Mol ecul ar Probes Eugene, OR, USA) for 20 m nutes at
37C. After washing to renove excess BCECF-AM 1x105 of the |abeled cells
were incubated in the assay for 30 mnutes at 37C. Unbound FcyR cells were
removed byW® 208600311y several tines and plates were readp@Nuoodd7es! uor 2350
Fl uorescent Mcroplate Reader (MIlipore Corporation Bedford, MA USA) wth
an excitation wavel ength of 485 nm and an em ssion wavel ength of 530 nm
10 Exanple 2: Aglycosyl hu5c8 Antibody Inhibits Primary and Secondary
Hunoral Responses [0152] Inhibition of a primary hunoral response to

t et anus toxoid ([fﬂfgshnti RErenaiyh dplges TaBRkRSes Thee apharagtexizedsi ngl e 20

ng/ kg dose of eggh 45 gt 5 . S t hu5c8 mAb,
prepared accor d?ggq%% anp eé%%%ﬁoa?%hlsgi gpglgﬂgﬁg Q%n"%c?ebg%i/anr esponse to

TT was eval uat edrimasgpimainee rHapdnses . Thehadnagn studd | @f e agl ycosyl hu5c8

mAb | | at ed. hu5c8 mAb d d _70% and 77% reducti , 2
eapoctivel y. | RECREOBUE SR TE Rty S HinECr DO A TP Bar ed o

sal i ne-treated ¢oatvoiugl catpﬁnalézl@uéséb@naaf?p Hylic Attt twdeer s through
day 42 in graphic form denonstrati n% t hat agl ycosyl hu5c8 mAb inhibits a
primary hunor al CRESEEMERA t raplfegrlee Z3CcoRpalRabs cthe QSRS IREIERINUSCS

inogent ¢ty ST heren Sed e e aTRare e Eoe | iy 1 Tk acy i n
thi s non- hunman bernote@ tpate| thefte emsofconhédévablanvarl abt st ed wiheh
degree of immune response among the individual animals.
10 On average, a secondary TT challenge in the saline
controls (Group 1A) produced an overall antibody
regponse that was 6.5 times higher than their primary
response to this antigen, whereas animals receiving
aglycosyl hu5c8 mAb (Group 1B) produced an overall
15 secondary antibody response that was, on average, only
2.0 times higher than their primary response.
Therefore, administration of aglycosyl huS5c8 madb
resulted in a 70% reduction in the magnitude of the
secondary antibody response, as compared to saline

20 controls.



30 a single 20 ng/ kg dose of aglycosyl hu5c8 mAb developed a low titer of
anti-hu5c8 anti bodi es around day 82, shortly after the drug was cl eared
fromthe serum WD 2005/003175 PCT/ US2004/018708 46 consistent with

i nhibition of the hunoral response while the aglycosyl mAb was present
(data not WORAH0031750154] As a further neasure of pri mper/iiSHIMIIERS

i nhi bition, inguinal |ynph node biops4es showed that 5 the presence of
germnal centers ("GC') in the aglycosyl hu5c8 mAb treated ani nals 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 aninmals
had multiple 10 GC with noderate to narkedly reactive secondary follicles.
The noderate to severe degree of |ynph node hypopl asia observed was
consistent with that previously observed with glycosylated hu5c8 mAb (data
not shown). (0155] No gross changes were observed in 15 hemat ol ogi cal
paraneters after the admnistration of a single 20 ng/ kg dose of

gl ycosyl ated or aglycosyl hu5c8 mAb to cynonol gus nonkeys and there was no
significant change in the total nunber of |ynphocytes. Furthernore, the
CD4/CDB T cell ratio remained 20 constant, indicating that w despread CD4*
T cell depl eti ohable® not occur (data not shown). (0156] Inhibition of a
secondary hunoral response to tetanus toxoid (TT) antigen in cynonol gus

monkeys [ 0157] Qberabprimayy ahdsetondhsy Bimteasgonsed(E ) aoTo@nny! hu5c8
mAb to inhibit a secondary 1 nmune response was eval uat ed' By giving a second

TT chal | enge toTB'ﬁ&d%@yhoﬁ%lbﬂg rﬁgﬁﬁé)&[ ani mal s who had a nor nal

. Treatment Group 1A Group 1B
Group saline — saline) * (saline — aglycosyl hu5c8) ®

Animal # 1A-1]| 1A-2 | 1A-3 | 1A4 | 1B1 | 1B-2 | 1B-3 | 1B4

Primary Eauc 21| 11| 20 | 03 | 39 | 09 | 16 | 26
(x 10%)

SecondaryEayc | 8.7 | 52 | 96 | 60 | 83 | 15 | 33 | 55
(x 10°) «

Magnitude 42 | 438 48 | 188 | 241 1.6 2.1 2.2

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 chailenge. 8 The magnitude of the

secondary response is represented by the ratio of secondary E ;¢ /primary E,c.



PO { |

primary response in the previously described phase of the aglycosyl hu5c8
mAb study. Prior to the second TT 30 chall enge, four of these aninals

recei ved 20 ng/ kg of aglycosyl hu5c8 mAb (Group 1B) and four received
saline (Goup 1A). WO 2005/003175 PCT/ US2004/ 018708 47 [0158] Secondary

i mrune r espWASBLS0831ES char act eri zed by qui cker onset andecanes2064/048708 gher
magni tude than primry i mmune respons®s. The magni tude of the secondary
response relative to the primary response for 5 individual animls (EAVC
secondary/ EAVC primary) was aI culated (Table 2). FIG 5 shows the overall
primary and seglgq&ﬁ%s I ndj vi d | mmune responses. It should be noted that
t here was consi va %fmﬂ 9 in the degree of immune response anbng
the individual apprsds. 10 .OnR¥EEAIEimAuse CAMIRNsel k&£ had | engery the
saline controls (G oup 1A pmmm"l—a'm‘l‘bmiy—response t hat was
6.5 tinmes hi gherindgpendant %Mdﬁﬁusweres@@mveed ®uthiin mnqgezigumereas

ani mal s recei vi @%&CQ@&' %%%%SS%Q LShps TR A qdix q&afl °V%r
secondary anti body response at ‘was, on av age onIy ti'mes |ghe
than their piS nmesamplspdirse eaEheseﬁdyeweneimcsﬂl]sstaftﬁd anmdfwhadley bdspld hu5c8
mMAb resulted |n a 70%red ctlg: I,n _the gnltudrﬁj%)f t he e%ondary ant i body
response, as conpar ed v8 PSS YRANEOHER oFE!

PCT/ US2004 10187 08emiSrakalnee a&d%@aayblarwa@ryeﬁf&r&&pmm iq@yuRe responses

(EAUC) to Tetanus Toxoid in cynonol gus nonkeys.
was drawn.

[0160] This aglycosyl hu5c8 mAb study included two
10 treatment groups. Group 1, consisting of four males
and four females, received saline on day 1 and served
as untreated controls. Group 2, consisting of two
males and two females, received a single 20 mg/kg dose
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.
[ol161] 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 single dose of 0.2, 1, 5 or 20 mg/kg of glycosylated
hu5c8 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 gide-by-side in the anti-TT ELISA.



V. Treatnment G oup |A Goup 1B Goup saline - salineA saline-a 1 cos hu5c8 B
Animal # 1A-1 1A-2 IA-3 1A-4 1B-1 1B-2 IB-3 18-4 Primary EAUC 2.1 1.1 2.0
0.33.90.91.6 2.6 (x 10) Secondary EAuc 8.7 5.2 9.6 6.0 8.3 1.5 3.3 5.5

x106) Magnitude 4.2 4.8 4.8 18.8 2.1 1.6 2.1 2.2 Goup Average 6.5 2.0
Magni t ude wo faogep15A ani mal s received saline prior to mary and
the secondary TT challenge. Goup |IBsaninals received gef/:ﬁﬁiélla[g?ﬁ@? to the
primary TT chall enge and aglycosyl hu5c8 prior to the secondary TT
chal l enge. B The magni tude of the secondary response is represented by the
rati o of secondar EAUC / primary EAUC WO 2005/ 003175 PCTI US2004/ 018708 49
METHODS - Exanpll@l6 2{0159(%1 1da>H@rﬁ9r aftepntihe peipanselTochallengs in
i ndependent st ugdij.gs & o] S t he sane
nonkeys as in Exarrp %ﬁi %ﬁfr tqgis;&r%lcgslg rao%még%h slﬁlgdg&\){/\tfe%%fcsdo é’ct ed and
whol e bl ood fot warmnhnpi@rbt:yp:mg:magmapat ai Gedulatlzandneﬁréd dsenper at ure

and anal ysi s vas erfor n_ t.he d 0160] ., Thi s agl ycosyl
hu5¢cB mAb st udy" 1 ‘?%rd%%ecf%gtr G ™ ﬁeﬁtroﬁpog% wa%r% TpRsed "Hﬁé’f sting of

four mal es mndagbycodelahescs MaGLine@dvaalibbe 080s dayilli enckSeitaithi tas
untreated controls. Goup 2, consisting of two nmales and two fenal es,

recei ved a si ngPes?@)OW%Q iqeame diesReryeosyRRENSES Wk | ieatach@ss| y on day
1 15 (describedrgbpygd . &Mg haing Afitel hr88hgeatzo ahd/kfNidBd S¢ eceived an

i ntranuscul ar (1M dose of
aglycosyl hub5c8 mAb intravenously on day 1. Group 1A

received an intravenous dose volume equivalent of

10 phosphate buffered saline on day 1. Four hours after
treatment, all animals received an IM dose of 5 Lf of
adsorbed TT. Blood was collected both pre- and post-
treatment on day 1 and on selected days up to 85 days
post-dosing.

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 Corp., 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 (tl1/2) 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).



(l'imes floccul ati ng dose) of adsorbed TT. Blood was collected both pre- and
post-treatnent on day 1 and on selected days up to 190 days post-dosing.
Lynph node 20 bi opsy sanples were taken on day 15. [0161] The gl ycosyl at ed
hu5¢c8 mAb study was conprised of five treatnent groups each contai ni ng
three femalwe200800day 1, Goup 1 received saline untrq?r @8}61’;7%5) and
G oups 2 through 5 recelved a 25 singlsg dose of 0.2, 1 g of

gl ycosyl ated hu5c8 mAb respectively, available fromthe ATCC (CRL- 10915).
Four hours after treatnment, all animals received a single IMinjection of 5
Lf of adsorbed TT. Blood was collected fron1a|| groups both pre- and post
30 treatnent on 83§41 and3on HEMNORRENOHYE 5 ‘ :

anpl oo vere. anal yzed si e oA TREARER %??9#% AR,
PCT/U82004/018708in§0a[ﬂﬂﬁQ¢oI@rﬂa@mﬂ&0babbdrsthénpngnprgtdaobhalIenge in

t he agl ycosyl study descri bed above, the control aﬁ was divided into
two groups. GrofiflilaweerHBdFaES anmlvedsed @6ﬂ?ﬁéY$ |P% & FIRTAB was

treated wihsS 2gbyf@aVinbrech SBY o QvhMAteq! E8-abh hiX 40 JABHPI L 2

secondary i mmune response. Aninals were treate oup 1B
received a singtemperapiky doske afe Qﬂﬂbh@oépﬂlhw5n§ qﬁmblnataMBnGUEly on day

1. Goup 1A v tr upval ent of 0 phosphat e
buf fered sallneigh ggda@Aﬁgod?%%gurs afﬁope %Hggtﬁg %haETf "SFT ut’S recei ved
an | M dose of 5phitgof CAadBMb&&hdl“bDBlP(EDd:lm rohlected(bpt h pre- and post-

treatnent on da¥ 1 and on sel ected d%ﬁ? up to_85 days
harmingen), CD3-FITC one SP-34 (BD-Pharmingen) and

10 CD4-PE clone OKT4 (Ortho Diagnostic Systems Raritan,
NJ, USA), or CD3-FITC and CD8-PE clone DK-25 (Dako
Corporation Carpinteria, CA, USA). Erythrocytes were
lysed with 2 ml of 1X FACS lysing solution (Becton-
Dickinson Franklin Lakes, NJ, USA). Lymphocytes were

15 fixed with 1% paraformaldehyde and analyzed 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 pug/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
ImmunoResearch 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



[ i

post-dosing. 15 [0163] 2. Evaluation of Imune Responses. |mune responses
wer e eval uat ed usi ng nonconpartnental analysis. The i nmune paraneters
calculated included the maximumtiter value (Enax), the tinme to reach this
maxi mum val ue (tmax), and the overall antibody response 20 to the
adm ni st er axlo asdsH@pess fromtinme of antigen adm nistrati he | 3st
sanmpling tinme point (EAUC(O- |ast)). Rkarnmacokinetic angﬂgégghmﬁgwg%rforned
using a two conpartnent nodel with a first order elimnation rate constant
(WnNolin Professional Software v3.1, 25 Pharsight Corp., Cary, NC, USA)

The pharmacokinetic parameters determ ned include the maxi num serum
concentration (ecapkyred ruringe apfongyboun énchleatbereat (X9m t he vol ume of

di stribution at te t ) se half:-life (t1/2)
of the 30 anti bg%@ﬁ@%%% |€'tic%q\{ﬁq:l&ngluﬁggs{nﬂisn%%%g%i%é%‘???h%eltﬁ dor?elgaeﬁ’,
standard devi at anti simgnagye et Horswradiskr perpet dasee (HREB) ngiaMdkgaesof t Excel
version 5.0 sof%mare %hﬂch§ofE1Cbrp.“ Rednond, WA, USA). 2005/ 003175
PCT/ US2004/ 018768 ™ BqRe£AFLAT £aRRARSpRENBET DI YT GhoiRjus Monkeys.
Lynphocyt e igmupephewed ipy %M%Kﬁ%hftoﬂﬂgﬂ aUsi 89, & ¢wmo- col or, whol e bl ood
stai ning protocol followed by FACS anal ysis. Bri ef | y, 100 | of EDTA 5
treated whol e bFebrewREhY HRenFsikiqe dr*THB” hi Aubst¥alem KienfRkeiak e with one
of the follow ng;Se00iNad beled : =EL T,

( BD- Phar mi ngen %éﬁe Di egoé%\%%é{,&)ér%ﬁd&%mf-}égﬁél %&R%A-‘geﬁ%q{%gz%%

Phar m ngen), CDA5¢|TC esinge SEEEtrRBaRhplatageeddend (MADe@IMRIPE cl one OKT4

(Ortho EXagnostbgv§¥géeggn£$¥éféyLCA, USA). Softmax Pro Software

" 10 (Molecular Devices) was used to back-fit the diluted

serum to the linear portion of a four-parameter curve

fit of the standards.

[0166] 5. ELISA to Determine anti-hu5c8 Antibody -
Responses. ELISA plates (Corning-Costar) were

15 coated with 1 pg/ml of aglycosyl hu5c8 mAb (described
above) in bicarbonate buffer pH 9.6 overnight at 4°C
and blocked with 1% BSA. Serial dilutions of
cynomolgus monkey serum were incubated for 1.5 h at
room temperature. The bound anti-huS5c8 mAb was

20 detected using 100 ng/ml of biotinylated hu5c8 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. BLISA 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.



NJ, USA), or CD3-FI TC and CD8-PE cl one DK-25 (Dako Corporation Carpinteria,
CA, USA). Erythrocytes were Ilysed with 2 m of 1X FACS |lysing solution
(Becton- Dickinson Franklin Lakes, NJ, USA). Lynphocytes were 15 fixed with
1s paraf ormal dehyde and anal yzed with a FACScan equi pped with Cell quest

sof twar e (BE@QE¥A00AZVTKi nson). The nunber of total |ynphee@Seidssy

determ ned by summng all of the CD2 aad CD20 positive cells. B ce?ls wer e
identified as CD20 positive cells. 20 T cell subsets were identified as
doubl e positives for CD3 and CD4 or CD3 and CD8. Total |ynphocytes, B

cells, CD4' T c IIs ﬂ % c{:} wer e represented as the percent of
positive cells Pﬁpnafl &” n%%ﬁ?ﬁ o8, yerps fstggred ?ﬁén@Iﬁ/@BbJr‘hti 0 was
cal cul ated for a3%iemshkeqt ﬁg@qimp[&%éa'ﬂelélo::ghh@ﬁ freknlﬂﬂécﬁu%

Phar macoki netics. ELI SA pl at esmg Nal ge- Nunc chester, USA vvere coat ed

with 5 g/n of VEBdnBPAhAavedobyiieveliapmentDyssh éBﬂ’UQeﬁubseeaw sl tkar pusas
1995) in PBS ov d bl onke erum (Jackson
| mmunoResear ch ﬁgggrgg%o%&%g «\:én lcchﬁﬂve pg%l&%%s%}gé?/&? g#%":1@ dbo- 121).
Serial dil ut%onwséhgser Speardonax gilatdareaderyéMolebubad m@daiéé@)m 8- 500
ng/ M were WO 2%0%/ 003175 PCT‘Lr U82004<Yg311%§03 ﬁﬁﬁcagtu ed during a one-hour

i ncubation at roSm  tEnpe?af ot e ¥ Bou S8 BBV hEES HelRRt 6 UsThg donkey
anti-human |1gG keeaeeadi sbupepardmtass (Jd2Re flacksenecatAMBEsREEBAr Ch

Laboratori es Wég Groye, PA, USA). 5 fol |l onwed bg devel opment with a
3,3 ,5,5 - tetr&ielhFRoERTIAI FRIMRIE\VBANtIRRSYT i ECK; wafpiieﬁeeed B9t echnol ogy

Rockl and, I'L, UgAk. rBhabescyerér réad @liution that yielded 0.100 OD

10 units over prebleed values.

[0168] 7. Hematology. Potassium EDTA anti-
coagulated blood samples were collected and analyzed
monthly for the following hematological parameters:
total leukocyte count, erythrocyte count, hemoglobin
15 concentration, hematocrit value, mean corpuscular

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
stained 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 muMRl Antibody Inhibits 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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450 nmusing a Spectromax plate reader (Ml ecular Devices Sunnyvale, CA,
USA). Softmax Pro Software 10 (Mol ecul ar Devices) was used to back-fit the
diluted serumto the linear portion of a four-paraneter curve fit of the
standards. [0166] 5. ELISA to Determ ne anti-hu5c8 Antibody Responses.

ELI SA pl at @0 {08003k 13g- Costar) were 15 coated with 1 g/ yl hu5c8
mMAb (described above) in bicarbonatespuffer pH 9.6 ov?ﬁ?@ﬁ?‘ﬁgiﬁ%?@*c and
bl ocked with 1% BSA. Serial dilutions of cynonol gus nonkey serum were
incubated for 1.5 h at roomtenperature. The bound anti-hu5c8 mAb was 20
detected using 100 ng/nl of biotinylated huS5c8 mAb followed by

st rept avi di n- HRE (P& e D Ofe PREBPEEY] C st 1 vl et aantibedire -

Substrate Kit (Riey Bi Rnal ogy I l;daj%;'aet using a
Spectronmax plate rea esr (ﬁﬁcugér gDéei{l/?ge%ﬁ éllq\ﬁrfo,ﬁy tdl ?Dg}r)b\%amg defi ned
as the reciproceglbflatherdd ghestraldiimtne mediznigmd deichcIQdiog ©hB. units
over prebl eed alues. [0167] 6. ELISA for the Anti-TT Response. ELISA

pl ates (Cor ni ng-Tost alﬂr{ \ﬁé]eré‘]"WEFeSOW Fees gt toéepﬁltsd‘rf%&%&é’husetts
Publ i ¢ Heal tsh ByDdreghd i aher alcefiivaseBoké ofomdPemd A cddtddecar bonat e buffer

pH 9.6 overnight at 4C Serially diluted, cynonol gus serum was _added to the
bl ocked pl ate fEFSBlHAE dhglogeriienpeititie: G 2tsmysyinysly

PCT/ US2004/ 018 AQen R:tBosndant iknkT 8nbi BASHES W8 & HelAG! ethshkig a rabbit
anti - nonkey | gG HRP (Cappel - Or ganon Tekni ka Durham NC, USA) foll owed by

devel opnent wi t#ParNE G dists dnebrth hypaeraed Biotse G dgy dripeat by wer e

read at 450 MM cognate interactions between select populations of

10 autoimmune Th cells and B cells. [Kalled et al., 1998].
[0171] Prior studies have demonstrated that for (SWR
x NZB)F1 (SNF1l) mice with established lupus nephritis,
long-term treatment with the anti-CD154 mAb, hamster
MR1 (haMRl), beginning at 5.5 months of age prolonged
15 survival and decreased the incidence of severe
nephritis.
[0172] In this example, the efficacy of two murine
chimeric MR1 mAbs in this model is described. Murine
chimeric MR1 (“muMR1”) 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 Cy; 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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5 using a Spectromax plate reader (Ml ecular Devices). Softmax Pro software
(Mol ecul ar Devices) was used to create a four-paranmeter curve fit for each
serially diluted serumsanple. Antibody titer was defined as the

reci procal of the dilution that yielded 0.100 OO 10 units over prebleed

val ues. [ O%@Bjo05003tssmat ol ogy. Potassium EDTA anti- coagptai8shedbead sanmpl es
were collected and analyzed nonthly §or the foll ow ng henat ol ogi cal
paranmeters: ,total |eukocyte count, erythrocyte count, henoglobin 15
concentration, hematocrit val ue, mean corpuscular volune, nean corpuscul ar

henogl obi n, nean corfuspular henmogl obin concentration, platelet count and
bl ood snear evXPEGE:HRRiTRIUHOGTEOLrEr Wt abBe™ [ ®1609MBATEY Hsh node

bi opsy. An ingupbat ty¥apheq 36 d1de @sneokb@shedoht PA ahAp ani mal s on day 15
of the aglycosyl hu5c8 mAb, primary TT-reSponse study. Lynph node tissue

was trinmmed, entlBddel i n PhazmadokinsédeisonédmuMRl nendt 2gil veesylyimRIs| i des.

Slides were stained wt e i n-and egsin. The.slides r 25
visual ly anal yzed for thgkﬁr%g§£¥§§%ﬁ&ftﬁgeggﬁﬁfﬂ%fggé%?%}%sd%d the
quantitatively msMR:sandbasktbarylt heMRrir aguéboyiiandrevagl od geitribmalh

centers. Exanple_ 3.. Agl ycosyl.  nu Anti body | nhjibits Lupus , Nephritis 30
[0170] " Syst om caRbheTieS A G tespans’ KAt L TR AhEo it JASR | g
aut oi mmune di seagepAUBlE wideMERs. medog'geamﬁﬁcalm; t8e Char 2cterd zed by
the production WD 2005/003175 PCT/ US2004/018708 54 of a variety of

pat hogeni ¢ ant i Chukhess @rimeriid mediessiles| dn| ppugahephes tis, e dmdeddanage
is mediated by bgtfe .o days, similar to hamster MRl (data not shown).
10 [0175] Analysis of Autoantibody Responses
Treatment with muMRl or aglycosyl muMR1
greatly diminished the autoantibody response to both
dsDNA and ssDNA as compared to control animals (FIG. 7
A & B). .
15  [0176] Histological Analysis
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 muMRl and the aglycosyl muMR1l are
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cellular and hunoral immune mechani snms, including the formation of immne
conpl exes that deposit in kidney 5 gloneruli and activate the conpl enent
cascade, resulting in glomerulonephritis. It has previously been
established that the production of anti-nuclear autoantibodies in both
human and WQI2WS/@3ESsi s driven by cognate interactions b@&m@gﬁﬂgghﬁct
popul ati ons of 10 autoi mmune Th cellssand B cells. [Kalled et al.

[0171] Prior studies have denonstrated that for (SWR x NZB)FI (SNFl) nlce
wi th established Iupus nephritis | ong-term treat nent mﬁth t he' anti - CD154
mAb, hanster % ,. beginning at 5.5 nonths, of  age prol onged 15
survival and deftE %EkW?rﬁ?|9ﬁﬁWﬁ&ﬁé€90Fh§e@é?%pl?ﬂ&ﬁﬁxt ANg&P172] In this

exampl e, the ef&hgggatéglgyybragwlmgusché $+i€i ML mMAbs in this nodel is
described. Murine chimeric MRL ("nuVRl ?ﬁcon5|sts of the original hanster

20 heavy and |i §#t7thain Qhﬁ|Qﬂﬂﬁ?ed@ﬁaﬂﬁﬁphgs@de¥2ﬁ¢ﬁ#¢¢m¥nI%ﬂéﬂﬂ Feavy and

kappa | i ght chaj 0, t g 0 MRl was
created by nuta%?o% £§%£gIWé§1%?%¥%? egly?oé%%%?lo S|§%3%%éﬂf%§¥§ﬁgudonain of
the g&a Fa LbfngherMEﬁauad)annmaﬂsdle§denhéficﬁtﬁmﬁ @b dexayldsogsyl ati on on
t he potency of 154 | uat ed_in, Lupus nephritis [0173] The
results of thi ségyah% e dE r‘f@‘tﬁ&g‘tcéllg al’l ‘8t?1r‘2ﬂ‘%? e A FRHAE s,

and agl ycosyl nMeh, frésdmigemst iidie paebhirbyibm. Irnhbm;spa%_bérﬁantl body

responses. 30 Specifically, simlar to the wild pe parent hanster MRL,
both nurini zed SAFFELRFERN Ratasay d@%eSbPF.wl%lc(ﬂ i |ar@fey

nf 1 amat i on,  f LR85k Son SEAETRSA, ABMO 20954003 S PRILHS2004/ 018708 55

10 However, the degree of periarteriolar lymphocyte sheath
(PALS) expansion appeared to be distinctly greater in
isotype control and aglycosyl muMRl-treated animals, as
compared to animals treated with muMRl (data not
shown) .

15 [0178] Analysis of Renal Function

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 SNF1l 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 SNF1l mice, and FIG. 11 shows the levels of BUN

30 in the serum of SNF1 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



i |
vasculitis in mce treated wwth them as conpared to mce treated with a
murine | g&a control mAb. [0174] Pharmacoki netics of nmuMRl and agl ycosyl
muVMRI  An anal ysis of the pharmacokinetics of the 5 muMR and agl ycosyl
muMRl anti bodi es reveal ed that both antibodies exhibited the same kinetic
profil e i nvwaeroasmosois BALB/c mce (FIG 6). Specificall yPCt’%gz"g% Gagdgl fe of
these chineric nolecules in normal mege is estinated to be - Jays, simlar
to hanmster MRL (data not shown). 10 [0175] Anal ysis of Autoanti body
Responses Treatnent with nmuMR or aglycosyl nuVMRI greatly dimnished the
aut oanti body response to both dsDNA and ssDNA as conpared to control
animal s (FIG 7repainey staplq dhmsughpstobbgi el ivhasiads AR tdhaloysis of the
hi stol ogy of thguksh gy a eyl idaled t bal oLbrer Slridentda disal ype control
ani mal s had severe end-stage nephropat hy cRaract erized y the numerous
features outlinBdNj|n Adveyarsyl ngVMR) sckebed dAnimals mainteel nadatoathadr oups
had distinctly |eSf gggere diseas%meth fe i fferen

bet ween aninalsl?ve wWTh t he H&lpﬁpgn%%ﬁr%§q%#§ﬂiiéf €5§VIW%%§12)

reat e

forms of MUNR seskEiditni 1fd red dhamagh obserpedi t esthseasky s@uNes eilst he
wld-type forns, were, 25 slightly lower. FIG S shows the group conposite
hi st ol ogy score%nfE%lﬁrﬁF?HRhﬁﬁgémQJelﬁﬁétﬁﬁiﬂﬁl%l PORERB PidIE -agl ycosyl

mMUMRI, nost had[gigel) eardprvSRANGSesBmeheneruli with little or no
significant tubulo-interstital changes. Al aninmals treated wth 30 nuMR

(n=11) had nild early chd¥tels @idondi ghretvent prekenged mursivadal
changes. From tgesevhesilds, 1de 115 Bhedk HPalgLoty s Y, and Lhe

agl ycosyl nmuMVRl "are
10 treated mice were alive compared to 56% controls. By

14 months, all control mice were dead yet 86% and 75%
of muMRl and aglycosyl muMRl mice were still alive,
respectively. (data not shown)
[o181] Collectively, these experiments demonstrate
15 that long-term treatment of nephritic SNF1l mice with
either muMRl or aglycosyl muMR1l prolonged survival,
decreased autoantibody production and delayed the
development of renal pathology. The slightly different
results achieved with glycosylated and aglycosyl muMR1l
20 indicate 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 (Bar Harbor, ME).
(SWR x NZB)Fl1 (SNF1l) hybrids were bred in the animal
facility at Biogen under conventional barrier
conditions. Female SNF1l 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



WD 2005/ 003175 PCT/ US2004/ 018708 56 effective at preventing the

hi st ol ogi cal changes characteristic of |upus nephritis. [0177] The degree
of |ynphoid expansion in B and T cell areas was eval uated by histol ogy for
each spleen 5 of the treated aninmals. Ildentification of secondary follicles
was di fficwd200se3im artifacts associated wth frozen pegikRiypgRRaration.
No apparent correlation between degrsge of splenic |ynphoid area expansion
and renal disease scores was evident. 10 However, the degree of
periarteriolar |ynmphocyte sheath (PALS) expansion appeared to be distinctly

greater in isot ont.rol _and aglycosylL nu treated animal s
conpared to ani rréﬁ‘lﬁg Af ed 3R & éﬂ?a(éﬁ?ﬂl\%‘? AuerhaAn TPy W@}‘rﬁnal ysi s
of Renal Functi o0olDedtsi®sS(Rovkalilfiencuppn, the proteinuria (PU) levels, as

wel | as serum crgﬁi %lll ne and bl ood urea_ nitrogen (BUN) neasurenents of each
ani mal were Bot L_EﬁéEE&EuEEP_E_EﬂfARI Mph LR GiAans WET20 onset

of severe nephrigigenh byt RHFRESNaS %&éé”edrhé)yl& FNt of protein
in the urine. V\héén conp}ired I%;Itﬁo con'?reol s aninals, ant |En%3154 treated nmce

had | ower PU vafersisfied iafe peontsobegreen 6f aFNF'D mire HshgtFlr@cei®ed

However, at -10 ﬁ'?ge ld 9% v s J.ndi catlve of
ki dney failure (E?gjf]g?‘ﬁc ese a%dr (ta:gu gasglglg%as$ %‘?t%sf aCh&fet r(ﬁfﬁ%ﬁ’et Satnent
del ays the onset¢f ofheraitisnenird antfiotBP54 FhSos 10 &5 haivsgldeld=sy &Ifs 50b

creatinine in the serumof SNFl mice, and FIG 11 shows the levels of BUN
30 in the serumkd SNMRQREe RerniPski waehglivontfer the first six

weeks, followed by a single injection of 500 pg monthly
10 until death of the animal or termination of the study.
Studies began when animals were ~5.5 months of age and

gerum samples were collected monthly. For the PK

study, BALB/c mice received a single 100 pug dose of
muMR1l or aglycosyl muMRl and blood samples were

15 collected after 4 hours and on days 1, 2, 4, 7, 9, 11
and 14.
[0185] 4. BLISA 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
e 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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group had el evated serumcreatinine and BUN levels in the range of from
7.25 - 10.5 nonths of age. By contrast, the mce treated with the
gl ycosyl ated muMRl WO 2005/ 003175 PCT/ US2004/ 018708 57 renni ned stabl e

t hroughout the entire study, with no substantial rise or fall in either
serum cr eatWR2MEOBH7S BUN. Agl ycosyl nuMR treated ani malpcmesosisiesd nor mal
| evel s of serumcreatinine until -9 nffiths of age, when 5 a slight increase

was observed. Simlarly, BUN levels in this group becane el evated at 11
nont hs of age. [0180] Survival Assessnent Anti-CD154 nAb treatnent

ool 920 1 1 ol S LTty Modd PN, O 26, ek gtoLhen 90% o

10 treated mce wWere alive conpare al |
control mce wenmedea@oyeth86amahdss¥h afsajyyMBheaDiaaghycBeYlequiddt ni ce

were still alive,. respectively. (data not shown) [0181] Collectively, these
experinents denmorstrat g‘nglghf‘#li?dl%gl-qee%ﬁfﬂr@aﬂlﬁ'@nt BffLﬁépH?'PFF%n%NFl nice

with either muMdrian aghueosit SEMRArif AApHed ¥ ¥akea d84reased
aut oant i body _production and del ayed the devel opnent of renal pathol ogy. The

slightly difPerdmcubpéed as Heamevemsatnag foasyl Aragdsand agl ycosyl nmuMR
20 i ndi cat ' l; 3 ' ‘ le f ti-CD154
Indicate a nhﬁﬁk?BEépﬁageECWQ%XQ&%%%@%%Pﬁﬁ%%réggt QBEE9%8¥s§f£ Tbe

mMAbs i n lupus. Thus cosyl anti present’s an e

treatnent for |Aljkad inepRhbbphatd&d HIOSMA BXEINpLeoU3s25MpP18A8 1. M ce.
BALE/ c, SWR and NZB_mice were purchased from The Jackson Laboratory (Bar
Harbor, ME). (SA¥SLORZE) ERthSRFPLYrppheaylwehesphrate | ASIFMA ariTral

LOUIS, MO) in 1 M diethanolamine buffer. Plates were

10 read at 405 nm, and standard curves were obtained by
using known quantities of anti-DNA mAb 205 or mAb 5c6,
which are specific for both ss- and dsDNA. Anti-DNA
titers were defined as the reciprocal dilution at 0.1
OD units over background. ‘

15 [0186] 5. Histology. Kidney and spleen
cryosections and formalin fixed paraffin embedded
tiséues 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



facility at Biogen under conventional barrier conditions. Fermale SNF1 m ce
were used for all lupus 30 studies. BALE/c m ce were used for

phar macoki netic ("PK"') studies. [0183] 2. Antibodies. The MRL hybri doma
(ATCC #CRL-2580), which produces Arneni an hanmster anti-nouse WO 2005/ 003175
PCT/ US2004MP¥99317§8 CD154 mAb, was pur chased from t hePemvEsiocsnsgpe
Culture Collection (Rockville, MD). p0184] 3. Treatnent Protocol. Al

i njections were given by intraperitoneal route. The |upus study 5 consisted
of a control group of SNF1 mce that received PlI.17 nulg&a and treated
SNF1 groups that Wgeeei ve : g i eri i - mAbs.. Aisingle
dose of 500 ¢ éfﬁﬁﬁﬁ'on%ggggFu%%gkH%E%Eg%veﬁg?oggt%éI¥$f% w%if)é%éeks,

foll owed by a silhgte Bojmgldbn U, 500mg/dbntdl,y 100 wai/idl ;dedt Bodf the ani nal
or term nation of e spudy.. Studi.es began when ani al.s re -5.5 nont hs of
age and serun1@§é%?ésEWeP C @IW@gggd|ﬁ¥%7ﬁ%PlﬁﬁwaQ4E§¥%%F§¥ﬁéy, BALB/ ¢
mce recei ved anstpghén 10809 dase eleasiBl i8r s@ghncosys coddd and bl ood
sanpl es were 15 collected after 4 hours and on d , 7, 9, 11 and

| ] days 1, 2, 4
14. [0185] 45 EEhsml%gﬁy@ameme&P&ﬁhﬁﬁglﬂﬁérméhg%ﬂx WRouERRt n serum
NUNC Maxi sorp p ﬁ&EétM@% COAL ' [ o] o 'gﬁ{% ubl e murine
CD154 20 overnight at 4 ét%he rigééﬁﬂgés?ﬁgsp gtégﬁﬁgrgah oétzﬁ% diluted
sera added, fol hédetidy horBéradi sh peroxi dase conjugated anti-nouse | g&a
(Sout hern Biotech) and devel opnent with TMB substrate. The reaction was

stopped W th 2NggubbyLi £, acASh LA 3SR1 antibody Inhibits

Experimental Autoimmune Encephalomyelitis (EAE)

10 [01881 Blockade of CD40 ligand at the time of
immunization has been shown to suppress the development
of EAE [Samoilova, 1997]. 1In this example, muMR1l and
aglycosyl muMR1l antibodies were analyzed for their
ability.to inhibit EAE. This example also evaluated

15 whether the inhibition of EAE by anti-CD154 mAb 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 muMRl1 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 MRl-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
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25 were read at 450 nmon a Spectramax plate reader (Ml ecul ar Devices,
CA). Anti-single stranded DNA (ssDNA) and anti-doubl e stranded ("dsDNA")

ELI SAs were performed using NUNC Maxi Sorp plates. Plates were coated
overnight at 4Cwth 10 .tg/m methyl ated BSA 30 (Cal bi ochem Corp, La Jolla,
CA) and t hemowoskoB7sAg/ M grade | cal f thynmus DNA (S| GdraRbooshBHéssS: MO
for two hours at 25C. The calf thynusiDNA was sheared by WO 2005/ 003175
PCTI US2004/ 018708 59 sonication and then digested with SI nucl ease before
use. For the anti-ssDNA assay, the DNA was boiled for 10 mn and chilled on
ice before use. After blockjng, serial dilutions of serum sanples were
added and 5 incﬁBa%Eﬁ %?g?ggﬁgﬁﬁﬁ$¥#5¥ﬂﬁﬁ‘PSrlﬁthhF§9n Pt ot i bodi es were
detected wi th gaatoamhhndOsse: 1:35cAEsal i ne Phosphatase (SIGWA, ST. LOU S,
MO and developed with p_- nitrophenyl phosphate (SIGVA ST. LOUS, M) in
1 M di et hanol amlfA&2Bif f er Tl b tdomate Cldniead BAEsubthn¢lyersitatinthr d
curves were obtgpppd by using known quantities of anti-DNA mAb 205 or mAb
5¢6, which are specific for both ss- and dsDNA. Anti-DNA titers were
defined as the reciprocal Figuxe i loh demcdstraBBsubhas wiee beekigedunith 15
[0186] 5. Histolg Ki dney, and spl een ryosecti.ons _and formalin fixed
paraffin embedd® ﬂx%igége% %wa%y%;%£|%¥Tﬁ%° ﬁgngfﬁﬁﬁ??ngéﬁﬁﬁrP?LW%ﬁ?) for

i nflanmat ory i npeptidéi domurdd el Werse camparsfiawbed miké ht Masisen Tri chrone

for fibrosis and Periodi¢ Acid 20 Schiff stain % PAS"% for basepment nenbrane
thi ckeni ng. Th¥1EPaFRedi9EMRR DS were sEBReHUGL at¥RR %84 nary

pat hol ogi st. Thanewglal 4186 £ frdt RissicaRRt BRLAYES1 symptoms during
10 the follow-up period of 80 days (data not shown). When

mice were re-immunized with PLP139-151 emulsified in
complete Freunds’ adjuvant, there was an increased
severity of clinical symptoms in Pl.17-treated animals.
Mice that had been treated on days 0, 2 and 4 with

15 muMR1l developed EAE after re-challenge, with a severity
that equalled the first phase of EAE in Pl.1l7-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 muMRrl

Figure 13 and Table 3 demonstrate that both

muMR1l and aglycosyl muMR1l mAbs were effective in
inhibiting clinical signs of EAE during the entire
follow-up period, when administered as 3 dosages of 200

30 pug, as compared to the control Ig P1.17. In this
regard, the muMR1l and aglycosyl muMR1l antibodies were
equally effective as hamster MR1 (data not sﬁown).

Administration of lower dosages of these antibodies did
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gradi ng of lupus nephritis was based on glonerular, interstitial, and

t ubul ar changes. The grades 0 to 4' 25 are based on percent involvenent of
the structure being examned (i.e., glomeruli, vessels, etc.) and are as
follows: O, no significant lesions; 1', 1%-30%of architecture affected;
2', 30% - @8MRYs0EtShitecture affected; 3', >60% of ar eorwsahwinraf f ect ed
to sone 30 degree; 4*, >60% of architézture severely affected. [0187] 6.
Anal ysis of Urine and Serum The urine of each nouse was nonitored weekly
with Al bustix (Bayer Corp., Tarrytown, NY) to measur e protei nuria WO

2005/ 003175 PCT/ 2004/0 8708 6 f(f PU') . ei nur | evel scored as
follows: 0.5, F%V%% nB7 HP: %G%&Fd & ‘Qeenﬁj@ El’rbc’ ©8:300 ny/dl;
4+, >2000 ny/dl w1€heaés1ma@e @@ctrtélqocémueay got iﬁﬂ@ﬁléﬁmﬁ: were measured in
serum on a COBAS_ 5 Chem st Anal yzer gl!l?'oche) intermttent|ly throughout the

study to provi dd?hBakur est I?je"rfaﬂn fn EFPofRf hammgBeYy ot f bl B2t anpl e 4:

Aglycosyl mulMRl Antibody +Hhididss JRRGTeAtahnAULOELEENE N fered in
Encephal onyelitis (EAE) 10 [0188] Bl ockade of CD40 ligand at the tine of

i mruni zat i on5 hagnbekbht s@BwWAL t TRELaRwEST Y héf@IéVEaépﬁemtthl EaE [ Sanpi | ova,

1997]. In this %}J{ﬁ AR nal yzed
for their abil ?té)ﬂ)g?%fi AT b %t%ﬁi S%Ee&)%a | & E%Q%vgfguafgdgﬁ et her
the inhibition 6f nEAE, byraatéed GOl dififerant ameantat efl sntibady active
suppressi on nechanjsm ang t what_ extent it nedi at e a rrech ni sm
That (s GependdRbvEh 0d sefertin MpElacPForodoPaghe ahi FEBME Hb1so] The
results of thispexanptendespnsgy Atetdhatacrificed on day 16, at the

10 peak of disease activity in mice treated with the

isotype control antibody.
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mMIMRI mAb is as effective of an inhibitor of
w |l d-type, glycosylated hanster MRL mAb in bl ocking the devel opnent of
clinical disease. More specifically, all MR1 mAbs conpletely inhibited
devel opmrent of disease, as assessed by nean maxi num 25 clinical score and
mean sever %G208500d1%ease, with the exception of one nDREBUSINO4/418708anst er
MR1-treated group. These results sugfest that the nechani sm underlying
protection agai nst EAE by anti-CD154 mAbs does not appear to involve the
i nduction of T 30 regulatory. They al so show that Fc-dependent effector
functions of thepfpily n TBLOf o I | o clinical

ef fi cacy but apg%ar tgpco%???%%%ég5gygo%%f8%§f%%ﬁgfﬁkfégﬁng 18708 61 to
t he underlyi ng nighidnitomyofefifekitbpfi antinCRIEL aut oi mune setting of EAE.
[0190] Inhibition of dinical EAR with G ycosylated nuVMRl 5 Figure 12
denonstrates that mce treated with nmM did not devel op synptons of
di sease after primary eptide | inization as canpared with mce tre
with the isotype 1.17. The mulRl treatéd aninmals|also did not
devel op cli ni cal é‘?ﬁﬁg’tgﬁs ¥PRFRY |10 X he ‘?°d1dI°89\PL E93bd of 8¥eHhys (dpta
not shown). Wien nice were (gg)inmuni zed with PlPh&&iﬁEl enuh&hii&ﬂ*d n
conpl ete Freundg' adjuvant, ther¢ was an increase severity of cli
synptons in Pl.17-treated|animalg. M de that hclﬂc%reeﬁ ?#ea%gﬁr%rr § ys
and 4 with 15 myMRI devel pped EAR aften re-challlenge, wth|a severity
equal l ed the firstPlplase of EAEOIN P4. 17-treated 2.1 £eo0.These. ¥ asuiz.s

denonstrat e that—amtT=CbiH4—TAD

20 agl ycosyl EAE as the

t ed

cal
0, 2
t hat

5

10

muMR1l

3 x 200

13 0

0 ¢+ 08

0 + of

+

muMR1

3 x 75

0 ¢+ 0F

0.8 + 1.2%¢%

muMR1

3 x 25

1.4 + 1.6%

39.3 £ 53.1

aglycosyl
MR1

3 x 200

14 0

0 ¢ 0f

0 + of

aglycosyl
MR1

3 x 75

0.6 + 1.4°%

aglycosyl
MR1

3 x 25

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 ;

as compared to P1.17 treated mice

#p=

compared to P1.17 treated mice

* p=0.05, as compared to 25pg muMR1l

3

0.002, as compared to P1.17 treated mice ; # # p<0.02,

§§ p<0.05,

as
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treatment did not result in active suppression. W also studi ed whether the
transfer of 20 x 106 spleen 20 cells, collected frommce 1 or 3 weeks after
EAE- induction and treatnent with nmuMRl, woul d render naive recipient mce
resi stant to-subsequent active EAE induction. This was not the case (data
not shown) WO 2008®31751 nhi bi ti on of Cinical EAE w th Agl yepsyloodhasiswVRL
Figure 13 and Table 3 denobnstrate that4 both nuMRl and agl ycosyl nmuMRl mAbs
were effective in inhibiting clinical signs of EAE during the entire

foll owup period, when adm ni stered as 3 dosages of 200 30 g, as conpared to

the control Ig /. In thi regard, .t he muMRl and, agl ycosyl VRl

anti bodi es mere?&%%{ljal |y & f%tot“in\/ narspaﬁilﬁsfe_rtma?ﬁ’a&%fhrﬁﬁ Sé'f%‘(%ll) no

Admi ni stration gfrfoveicdapaaes-hhehess 8ALL PO £6; 6} d IR GRARHI03175
PCT/ US2004/ 018708 62 not reveal major differences between the antibodies,

with respect totideievelppnant of iimfilpmpaEary jnfdbtrates piititem ¢hecNs

I nflanmat ory | nkiht h i i | ffered in 5
i nhi bition of i(fr:l %a%%t yt-l;%n%sﬁgtq ap\ggg\%\j ??II %bgﬁggée%%afé%@rr{/%us system
("CNS"), separ aBecgusripst ofagl wrwerfaincehethent elde whide diduled eletvedopunt s of

cont rol1g)r woPd Sk EE Ry 18 hF PRRCHO pni B Sk act 1 vi ty
in mce treatedongtdiddes | Srdny e teonkr fkcanbéd ogivoun\ e 034 ER
PCTI US2004/ 018708 63 Table 3: dycosylation is not required for the
at the endpoint of this” study (day 58).
[0194] In contrast to mice treated with 200 ug
10 muMR1l, both Pl.l17-treated mice and mice treated with
200 pg aglyMR1l showed evidence of mild inflammatory
infiltrates (Table 5) that were predominantly localized
in the cerebellum. However, treatment with lower
amounts of the antibodies revealed that the aglyMR1l was
15 gimilar if not somewhat more protective than its
glycosylated form. These results demonstrate that both
antibodies equally inhibit the development of clinical
EAR.

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:



inhibitory effect of anti-CD154 Anti body Dosage N incidence Mean Mean (gQ)
maxi mal cumul ative score SD1 score SD1 P1.17 3 x 200 14 13 2.4t 0.8 32.1
32.5 nmuMR1 3 x 200 13 0 0 01 OON mMI 3 x 756 00t 01 0.81.200

mIMRL 3 x 25 6 3 1.4 1.6" 39.3 53.1 aglycosyl 3 x 200 14 0 0 f ONO ON
MRL agl yc®QA0HRTI5 6 1 0.6 1.4 19.7 47.9 ML agl yroBys2084/08%8 6 2 0.8
1.3 9 17.4 MR1 1. Devel opnent of dfSease is displayed in Figure 1. For
each individual nouse the naximal disability score and the cunulative
score during the entire nonitoring period was assessed separately before
calculating the group neans. p < 0.0005, as conpared to Pl.17 treated mce
; p<0.05, 10 as conpared to P1.17 treated mce # p = 0.002, as conpared to
P1.17 treated mce ; # # p<0.02, as conpared to P1.17 treated mce *

p=0. 05, as conpared to 25g muMRl1 WO 2005/ 003175 PCTI US2004/ 018708 64 [0193]
As shown in Table 4, the antibodies showed no difference with respect to
their ablllty t Py ES f Ln infilt S

wi thin the 9 ?lgné tﬁEefE%%y phag:g'ngpaalgsggsék eve#g%%%%gé‘g ggaéﬁuse it
was uncertain mnébher the m ce woul d devel op sub-clinical activity in the

absence of signg—e+—FEAE—OCNS—t+-ssugs—Fomb6—te6—14—-ce—per—group wene
anal yzed . i es
Number of animals with infiltrates
Antibody Dosage
(ug) None | Sporadic | Moderate | Severe
.
P1L.17 3 x 200 0 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
pglycosyl MRl | 3 x 200 5 0 0 0
aglycosyl MRl { 3 x 75 4 1 0 0
aglycosyl MR1 | 3 x 25 2 1 2 0
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at the endpoint of this study (day 58). [0194] In contrast to mce treated
with 200 g 10 muMRl, both Pl.17-treated mce and mce treated with 200 g
agl yMR1 showed evidence of mlId inflammatory infiltrates (Table 5) that
were predomnantly localized in the cerebellum However, treatnment with

| ower anoW H0¥E0317Me anti bodi es reveal ed that the agl yrtrusmss/dis7esi milar if
not somewhat nore protective than its66 gl ycosylated form These results
denonstrate that both antibodies equally inhibit the devel opnent of

clinical EAE. 20 METHODS - Exanple 4 [0195] 1. Induction of EAE. Fermal e SJL
mce (10-12 weeks of age, Harlan) were i munized subcutaneously with 50 gg
PLP139-151 enulsified in Conplete Freunds' Adjuvant (Difco, Detroit, M).
Three 25 days later, mce were injected with 109 heat-killed B. pertussis
organisnms (RIVM Bilthoven, The Netherlands) intravenously. Devel opnent of
EAE was nonit or edbly Seai Effest asf midi -ebisadynweNghin ATt a € &Rb{Ddy ¥
score. This score ranges fromO0: no synptons, 0.5: partial 30 |oss of tail

tonus, 1: conpl egg | oss of tail tonus, 2: |inb weakness, 2.5 WO
2005/ 003175 PCT/ US2004/ 018708 65 Table 4; Effect of anti-CD154 on CNS
infiltration (day16) Number of ammats w i Tnf i tTates At body Hosage
(4g) None Sporaglic Mdderate Severe |Phuwiders3 of RO Switd ThAiVRraBes 200 3 1
00
Antibody Dosage None Sporadic | Moderate | Severe
(pg)
P1.17 isotype 200 3 8 3 0
muMR 200 12 1 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




mMVMR 3 x 753200 mMI 3 x251130glycosyl M1 3 x 2005 000
aglycosyl NRL 3 x 754 1 0 0 aglycosyl MR1 3 x 252 1 2 0 5 WO 20051003175
PCT/ US2004/ 018708 66 Table 5: Effect of anti-CD154 on CNS infiltration (Day
58) Nunber of Animals with infiltrates Antibody Dosage None Sporadic
Moder at e SWPPB003Y75g) P1.17 isotype 200 3 8 3 0 nulNR BROOULL401E0®Y nuMR 75
3300 nmuMR25 0510 aglycosyl MI 200 8 51 0 aglycosyl MRL 75 4 20
0 aglycosyl MR 25 4 2 0 0 5 WO 2005/003175 PCTI US2004/ 018708 67 partia
paresis, 3: conplete paralysis of hind linbs, 3.5: conplete paralysis from
di aphragm and hind linbs, incontinence, 4: noribund, to 5: death due to
EAE. 5 [0196] 2. Generation of Antibodi es. The variable domains of the
heavy and |ight PéE&iLAS BRrEAES. hanst@plate Pasad¥ste16d hibd VRinbswere cl oned
by RT-PCR fromatqta ybrd qmae Si or

hanst er / nouse cﬁi'%érihg%ééeo%£%€%%§r)uf#ed ?Ei{lgggﬁg%ﬁge%{?%%oinﬁﬁén’e | g&XRa
or nurine kappaizopstanence, 4: moribund, to 5: death due to EAE.

5 fol96] 2. Generation of Antibodies. The

variable domains of the heavy and light chains of the
hamster anti-mouse CD154 mAb MR1 were cloned by RT-PCR
from total RNA from the hybridoma. Expression vectors
for hamster/mouse chimeric mAb were constructed by

10 engineering murine IgG2a or murine kappa constant

~ region cDNAs iderived from full-length c¢cDNA clones of
the heavy and light chains from the anti-human CD154
mAb - i.e., glycosylated hu5¢8) onto the variable
domains of the heavy and light chain, respectively,

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

20 [0197] The aglycosyl chimeric MR1, 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 muMR1l
and agly muMR1 IgG2a, kappa mAbs. The expression

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

medium,
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region cDNAs (derived fromfull-length cDNA clones of the heavy and |i ght
chains fromthe anti-human CD154 nmAb - i.e., glycosylated hu5c8) onto the
vari able domains of the heavy and |light chain, respectively, 15 using
standard reconbi nant DNA techni ques. Transiently expressed chineric M1
mAb, desi g WSAIMY , was denonstrated to recapitul at @eCrhus28DiB40sbi ndi ng
properties of the hanster mAb by fl owS&ytonetry and inmunoprecipitation. 20
[0197] The aglycosyl chineric MRL, designated aglyMRl, was constructed by
site-directed nutagenesis of the heavy chain to change the asparagine
residue in the N t
nonencl ature) t 063'93? ut amwn@glr g%ﬂl’cgﬂa?i@t &bﬂ'g%nggégﬁzg& Q%F%’%é%%{om
cont ai ni ng CW- onpeaﬂbberedllVEMpeIHHHkHUSZD@ﬂ@ﬁbtpﬁnoh sapbetdss for the
i mmunogl obul i n h%@ gn heav ch ns, and.a c anlng nthtase ene as a
Padc 28Ty

sel ectabl e marké& hstt Tt wtF %ﬁlQQnH?rﬁ{ ST3RGY ®a,

kappa mAbs. The3e)opteSSEﬁ6v80ag®€égHt§es/\(el’@h&b&lﬁ&&@@h@ﬂyl ﬂéglhlsar@ﬂl s and
stable clones were_ isolated QX selectlon in glutam ne-free nmedium WO
2005/ 003175 PCTPUSSHEEPE1570B hpry h W}%H&Oé@@wﬂl%@@%ﬂ nity
purified from @b@rea@hermﬁsélwéf@eémxa&fosb%n@gqt guBeAb§e§b§r@§@a fol I oned
by size exclusion chromatography on Sephacryl 300 to renbve aggregates.

Chr omat ogr aphy 2&si g8deEesln pralRise ersunedAsefshaasPhar FReFa Bi ot ech

(P caranay, @ vbkagTlfabls Y10y S0 |0 WSRO THUPULS iy SPEEE Eun i
endot oxi n analy5|s Jenstred sat eness these “reagen I'n VvVivo use.

MUMR1L and agl yMRBlo hewe thendame relative affinity for cell surface

10 muCDl54 in vitro assays and the same pharmacokinetic
half-life in vivo in BALB/c mice (data not shown). The
murine IgG2a isotype control mAb, P1.17 (ATCCH# TIB-10),
was Protein A purified from ascites at Protos
Immunoresearch (Burlingame, CA) under contract by

15 Biogen.

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

Days 0, 2 and 4, each mouse received 200 upl PBS i.p.,
that also contained the following: Group 1 = PBS
(control); Group 2 = 200 pg muMR1l; Group 3 = 200 pg

20 Hamster Ig (Ig control); Group 4 = 200 pug murinized
MR1l; Group 5 = 200 pug P1.17 IgG2a control; Group 6 =
200 pg aglycosyl muMR1.
102001 In some experiments, mice were re-immunized
on day 80 with 50 ug PLP139-151 emulsified in Complete

25 Freunds’ Adjuvant.

[0201] 4, Disease Assessment. 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
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to have the same relative affinity for cell surface 10 nuCD154 in vitro
assays and the sane pharmacokinetic half-life in vivo in BALB/c mce (data
not shown). The nurine Ig&a isotype control mAb, Pl1.17 (ATCC# TIB-10),

was Protein A purified fromascites at Protos | mmunoresearch (Burlingane,

CA) under VWOrm0#9817py 15 Bi ogen. [0199] 3. Delivery ofprcmus2eanisus

Anti bodies. On Days 0, 2 and 4, eachtnhpuse received 200 R PBS i.p., that
al so contained the following: Goup 1 = PBS (control); Goup 2 = 200 g
mUVRL; G oup 3 = 200 g 20 Hamster Ig (lg control); Goup 4 = 200 g nurinized

WL Group 5 = 200 9Bl 1obdnE0 flic S QUD 715200, 0aggl yoosyl MIMRI.

[0200] In sonme experinents, nice Wer e re-J rimini z Wth SO g
PLP139- 151 enul sichitbddue €ConphBte 25 Freunds' Adjuvant. [0201] 4. Disease

Assessnent . wei.ghed, dai and mopitored.for clinical activity
during a peri ode@%gg day§ gé&%i—%%‘['to t hET RO BIFRYS s¥oF i TR WB/stem 0 =
no synptoms; 0.%oxdpatt eakhl 068i0{dualD rolide m@wax&tedcmphete | oss of tail

tonus; 2 linb weakness artjal paresis; 3 = conplete paralysis of
hind Iimbs: 5. 5%0 —W‘é‘%ﬁl"e?édpﬁ‘i‘%ﬁ‘}g  ¥1 AATRLLIR agFEAD 2665/ 003175

PCT/ US2004/ 0187Q%d1@%dﬁ&9'1 Rblide! | fbSee 1P UL RSAGRT éofd”@é!:@.‘c'é‘ﬁ’s, (@nd 5 =

death due to EAE. 202] 5. Hi stology. Brain tissue and spinal cord of each
i ndi vi dual rmusem\)«/a@nﬂl rarebrahn 18 & fararaldarhacerprbeddadcenebat Bimi n.  From

each individual, JJRY3Gm, t BLEEnt e &h X SR MlbaSAn3ga! ! 823e$ separated

by 100 um were analyzed with respect to the extent of
10 inflammatory infiltrates after staining with
hematoxylin.
[0203] Each individual section was scored according
to the following scale: 0 = no infiltrates; 1 =
sporadic, mild perivascular infiltration (less than 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 hubc8 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
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m and six brain sections (each conprising cerebellum cerebrum brain
stem and subarachnoi d space) separated by 100 pm were anal yzed with
respect to the extent of 10 inflammatory infiltrates after staining with
hemat oxylin. [0203] Each individual section was scored according to the

foll ow ng ¥k3085/00817% no infiltrates; 1 = sporadic, m |BCPEsiINVAESIOBAr
infiltration (less than two 15 inflanfatory | esions per section); 2 =
multi-focal, mld perivascular infiltration; 4 = multi-focal, severe

perivascular infiltration acconpani ed by spreading into the parenchyma. On
the basis of th %gg@gexg-e@tldg%-go L €6, Wer.& 1Ga 1 4e havi ng
no, sporadic, ngrrp erate 3r seevere an????%%%on&[@?%@]%%gd&aﬁagﬁ cal

Anal ysis. Resul t EKiigdee 1988d1.yzda by rohat§dysANDVAY fibltkowe ddmeapadt - hoc

anal ysis using t SD-t.est... B- < Q.05 wer regarde i gni_ficant. 25
Exanpl e 5: Agl yc%lg%/ 'hu%cé;aﬁntdlegr%h%g%ﬁ ?(gi Y‘satr 1% Yco(%ﬁ q’i‘&’é%Splwgﬁt [ 0205]
Previ ous st udi esireafifeecthiown fidrat-hehesdstmenn kel s rdrngAtant Wdijkca 138.ng/ kg

i nducti on/ mai.nt e - dosing.regime of glycosylated hu5c8 maintaiped renal
30 allograft ¥ unmsﬁ andsfr?o%‘gré 8Fi SHBg’aX%t r%‘? é&’t’?qi)r? fom 'dGP‘an t he
si x-mont h dosi ngrgayid ofMbHie iuRkheabsdismesaddathdeGei ved renal

all ografts WO 20051003175 PC11US20041018708 70 pronptly rejected their

transpl ants wi t RALEGUILaFeps LorRy PR, thoodopsced AP mavatiad fackdpeby Kirk' s
research group,effedaS ANt HeALedathahe A9 VOARYd MR Gre 0% 1 JNHT €Cti ve

for the treatnment of transplant rejection.
other settings.

10 [0207] Islet Cell Allograft Transplant in Rhesus
Monkeys.

It has previously been demonstrated that
glycosylated hu5c8 enableg islet engraftment and
maintains allograft survival [Kenyon, 1999].

15 [0208]A - Four rhesus monkeys treated 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
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5 [0206] In striking contrast to Kirk's findings, the results of this

I nvention denonstrate that an aglycosylated formof the hu5c8 mAb may in
fact be effective for the treatnent of transplant rejection in other
settings. 10 [0207] Islet Cell Allograft Transplant in Rhesus Mnkeys. It
has previ owglyoskeans denonstrated that gl ycosyl at ed husef/esedaloessos sl et
engraftment and maintains allograft murvival [Kenyon, 1999]. 15 [0208] Four
rhesus nonkeys treated with a 20 ng/ kg induction/nai ntenance regi nen
achieved insulin independence for >213, >255, >269, and >341 days post-
transplant. The results of this study showed that the untreated control
nonkeys that re@&i ¢8Y 78| PPy lansyiddft andxWRBi Mednpeined reheeugton by day
8, as was evidgggeq5by persi stent hyperglycem a and | ack of c- peptide
production (a product of endogenous insulin production) by day 11-14 (data
not shown). [02d9R1Ph confhese resulies swogestethebnagbycasyhated 25 FIG 14

h h I £t h Kk [ d wth
ot | on/ i nt SRGACE P LgTREh B AN Ldsy HEBRE EABSEr RP AL .

Al t hough both neakeplarxpestensed Hgpwerngkycestauaadthdi tindhne rej ecti on on
day 7, when the naneés gere treated with 30 insulin and agl ycosyl hu5c8
treatment was cORFPROER, TUBHRI TP IERG ASnREGE BxAFBPPSEPIRITER - f unct i on

of the allografiteas MBASWES R¥mdNA PIRICNEErOhna- PABT ke 320051003175
PCT/ US2004/ 018708 71 at day 28 (open di anond), and was mai ntai ned through
day 45. - immune responses, it is possible that aglycosyl anti-

CD154 antibodies may be most effective when delivered
10 in combination with an immunosuppressive or
immunomodulatory compound. For example, an agent that
interrupts T cell costimulatory signaling via CD28; an
agent that interrupts calcineurin signaling, a
corticosteroid, 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, LTB, and VLA-4.
METHODS -~ Example 5
20 fo211] 1. Islet Cell Allograft Transplant. These

studies were performed as described previously [Kenyon,
. 1999]1. 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
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[ 0210] These results suggest that aglycosylated anti-CD154 mAbs are useful
in treatnment reginens in a 5 transplant setting. However, because the

i mmune response during transplant is such a strong response, 1i.e., involves
hunoral, cellular and inflammatory inmune responses, it is possible that

agl ycosyl wt1005/@0BX54 anti bodi es may be nost effective phgisHeddiypRged 10 in
conbi nation with an i nmunosuppressive7or i nmmunonodul atory conpound. For
exanple, an agent that interrupts T cell costinulatory signaling via CD28;
an agent that interrupts calcineurin signaling, a corticostergid, an

anti-proliferative agent, or other 15 antibody that specifically binds to a
protei n expressdBTBATY HORTHICHIOH T ARthe £l PStIPRL| WRF rehmehas

limted to CDASanChBgehdeFof E¥ht iF8 anRd BN E€&s BlpepClddd, TNF, LTD, and
VLA-4. METHODS - Exanple 5 20 [021 1. Islet Cell AIﬁDograft Transpl ant .

These studi es REP@UBEEPDI R endageneotednprbin aREPFUEKEny OPEImaEDOg] . | n
bri ef , a"Or?a%bMEuHBE'%-N‘?&%Qieeﬂfneﬁa' S £k 1, LESHS Hgnﬁ?yﬁ%qﬁ &fosen
d Iﬂyrrp B ‘fy. ecli prtents u

based on positive m xe ocyte culture reactrvi nder went
25 conpl et e pantisavectonjurediomtimapbet ahmedli sbgepest-trahsplant

transpl antation_on.Day_0 021 2. Anti bqdy Treatnent. Dosing was
performed usi pgpgﬁlﬁ?ﬁd‘—ﬁ%‘?i‘%f ct 'as“ﬁeﬁfd%g %?5 %’fﬁbsgﬁm Days -1, 0, 3, 10
and 18 and nai nhgpangeyconsts sdredl Wistadleobey28mb@/ EEnEHSE. peAc@Nt h starting

at day 28. [0213] ;3. Graft Function Assessnent. Islet, graft function was
moni tored dai | y*ERRSEYAR SRIFPEMPrEpGeEprafanal FAFBHRT gPHEREE 1 s.

Islet failure Vﬁb?@ﬂ5éﬂ@3é?ébéﬁayéhhg%goﬁﬁgé§78§ucose >150-175 mg/dL.

10 Overall graft function was evaluated by monitoring the
amount of exogenous insulin required to maintain normal

blood glucose levels.

Example 6: Use of Aglycosylated hu5c8 (Anti-CD154)
- Antibody to Prevent Anti-CDl54-Mediated T-Cell
15 Alloreactivity

[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 stimulation 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,
HIA-mismatched, stimulator cells (CD40 positive cells)

30 in the presence of a humanized anti-CD154 mAb (hu5c8,
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 stinmul ated c-peptide production (an endogeneous insulin
product). Primary nonfunction was defined as failure of the transplanted 5
tissue to function in the i medi ate post-transplant period and was

char act er i YOLBY00PEFsi stent  hypergl yceni a and unst abl ePGI/ys200d/@88Nt 1 Ol
Acute rejection episodes were define® as fasting glucose >100 ny/dL and a
post prandi al bl ood gl ucose >150-175 ng/dL. 10 Overall graft function was
eval uated by nonitoring the anount of exogenous insulin required to

mei ntain nor el schh@ad ahue0ss1bev el iy dBRTRe b nubee) 0t uadl Ksgsyl ated huscs
(Anti-CD154) Antibody to Prevent Anti-CDI54-Mediated T-Cell, 15

Al loreactivity [eZrgedvBroefénaroantwbudias andr gdieregocBlBayohate gel | s have
peen shown 10 PalddRlely 2B SYEP! cb Neabdd O A5 sy aS7hA KLYQ AL PLEAG! L VI LY.
et her IV 9 FoantT-

However, it is not <clear e suppressive "act 154 20
mAb depends on tthdsl oskddénothss i exdmbler i SCHHe- GRie4 asi aher agliyonsyDbr ,

alternatively, gn the direct de]iyer of. i nhi bi.tor i.gnal.s t hrough CD154.
[0215] To aséesgngﬁ% §$¥e§F§CBF£%¥o QJhgue §?Pﬁu?§?iﬁgaéﬁﬁﬁ:CD§§ /
interactions as eoppQsestatmple2d, S§i m81l atd on a3f, Gba4.(i sel1ubder 86t fetivery

of inhibitory signals thrqugh CD154) . on_human T cell alloreactivity in
vitro, unfracti GPRted PBWE -CBE54 part ipediaspinbtbdéreps alhepenedeuTt ured with

The pr osence of o Pubea s ed 2at Pr CELSE T nuces. YBPBoeK e tRie "lony

ei t her sol ubl e of"MU#fdbi(BP2z@8%tws 3+18% inhibition, n=4). Similarly,

10 proliferation of alloantigen-specific T lymphocytes in
secondary MLC (n=5 experiments) was suppressed by
priming with CD154 blockade (with soluble antibodies),
whereas it was increased by CD154 stimulation (coated
antibodies). Moreover, stimulation by coated anti-

15 CD154 antibodies strongly enhanced the generation of
alloantigen-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-
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the culture wells. Mst bl ocking experinents were perfornmed with a
genetically engi neered variant of WO 2005/003175 PCTI US2004/ 018708 73
sol ubl e anti-CD154 (agl ycosyl ated hu5c8) that has reduced Fc-effector
function and therefore may have a reduced ability to cross-link CD154. The
agl ycosyl aMei2005BtB8 used in this exanple is the sane ascthQr39h85@SY! 5
hu5c8 mAb descri bed throughout this application. See, e.g., Exanple 1, 15
and 83, supra. Soluble but not coated anti-CD154 anti bodies inhibited
allogeneic T cell proliferation in primary m xed | ynphocyte cul ture
("M.C") (40+23%vs 3+18% i nhibition, n=4). Simlarly, 10 proliferation of
al | oant i gen- spedi¥i% aﬁqmtegx?ﬁes%’e%rﬂ%rgp%c}{%‘@%e% CRERt s) was
suppressed by & i i1 M vEDES delbh @okag e Miridh 45 Ol il i ikodi es)

whereas it was increased by CD154 stinulation (coated antibodies).
Mor eover, sti meBmuRpereeft £E8184t i(n13) CRSLamansstites asntaedl y enhanced

t he generation I - bt Cofrldy ectors, while CTLs were not
affegt ed by CDlaéIAItbLﬁloécﬁgg{}tet. ?%Zilgfﬁ%%ttcé‘st Wﬁfe%her the stinmulatory activity
of anti-CDE54 [®Rdlred BLrCB28acebownthat cant i MrEctamnihodize MeE wer e
erformed in the.,presence of Ad- | ecul e t-hat prevents binding of
B? nol ecul es to S0 BAY eﬁgcyiﬁﬁnt %gbﬁgegn%egltﬁbfa%ﬁ_rf -qtd'vsl&ﬁfprgbggd '? he
proliferation ofmmddidaddd e 2pecthleude | yIohoCy tBISodiadepdATRIDY 5aNBy
secondary M.C by,_respectively, 75+14% 25 (n=3) and 64+28% (n=6) and

i nhibi ted CTL g¥Metls APlKFosyda58%, Sy mAR giaf iHmplie coat@daaRei TcD154
anti bodi es_si gr@éiﬁ%ﬂi}bétﬁgrﬁﬁﬁe?}fiy:gsTéﬁéiW't}@?@foﬂé"@%oendem

proliferation of alloantigen-specifi

n 10 advantageous in vivo and, based on these findings,

v could be effective, in transplant experimental models,
to reduce alloantigens T cell responses in vivo, either
alone, or in combination with molecules blocking other
costimulatory pathways. o

15 [0218] As those skilled in the art will appfeciate,
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)
MLC, although it did not conpletely abrogate CTLA4-1g-induced inhibition.
However, the inhibiting effect of CILA4-1g on the generation of CIL was
abrogated by CD154 stinmulation (via coated anti WD 2005/ 003175

PCTI US20047vQ2@308175/4 CD154 anti bodi es). Expressi on of PCDAB200HOIRIR and CDO5
on alloreactive T cells was strongly 7®ncreased by stinulation of CD154
(n=2), as conpared to control <cultures with or without CTLA4-1g. 5 [0217]
Qur data show that anti-CDl154 anti bodies can enhance, rather than block, T
cell alloreactivity, when innDbiIizeQE$£§ﬁ£@h§ulture pl ate. Bl ockade of
CD154 by soluble aglycosyl ated hu5c8 nabl e to enhance T cel
activation in vitro and may therefore be 10 advantageous in vivo and, based
on these findin%s, %qyld queffectiiF, in trgnspl nt_experi nental nodel s,
to reduce all oahti gend el @ Bonsestin IB ef t hEPLSEF 0 2Tor in

conbi nation w tupel ecpies Admeki wgsqQt her  costinul atory pat hways. 15 (0218]
As those skilled in the art will appreciate, numerous changes and
nodi ficati ons mly beFPadelt dTthd - Frafépry ed- eRBOETRERL sTofEt he i nvention

wi t hout departiggniheiht Ne SR id, XocihE LBYENLI 8An | kel S rhfbeRded that all
such variations fall wthin the scopg 20 o? t he ?ﬁven??on. 2005/ 003175
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1. An aglycosyl anti-CDl54 anti body or antibody derivative, characterized
by a nodificati dn at Arheglycesgilvedt N-Chhke darsi tteodyn drhenEibodigmai ns of t he

Fc 5 portion of,said antibody. 2 The | ycosyl ..anti-CD154 anti body or
antibody deri vatTve 3 é’&rng‘érPStSFéFﬁ?%i}lvﬁqéaloeq LR 19 At EO&t i on
conprises a nut addrdedved e liexeyd shaenidOcigd yGosybmiion Sf tithe vilterein the
mut ati on prevents | ycosyl atioon at the site. 3. The aglycosyl anti-CDl154
anti body or éntiqﬁiﬂ%mhé’lf%/\?&tlfiv@n’é&@‘aﬁﬂi ng to claim2, wherein the 15

nodi fication conprises a nutation of N298Q (N297 using EU Kabat nunbering).

4. The agl ycosyl anti-CD154 anti body or anti body
2. The aglycosyl anti-CD154 antibody or antibody

derivative according to claim 1, wherein the
modification comprises a mutation in the heavy chain
10 glycosylation site, wherein the mutation prevents

glycosylation at the site.

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 c¢laim 1, wherein the
25 modification comprises prevention of glycosylation at

the Cy; 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.



el i

derivative according to claim1, wherein the 20 nodification conprises the
renoval of the CH2 domain glycans. 5. The aglycosyl anti-CD154 anti body or
anti body derivative according to claim1l, wherein the 25 nodification
conprises prevention of glycosylation at the CH2 domain. 6. An aglycosyl
ant i - CD154 V69290888 7or anti body derivative accordi ng t ®CIAS2eMO18308 cl ai ns 1
to 5, 30 wherein said aglycosyl anti-®&154 antibody or antibody derivative
does not bind to an effector receptor. W) 2005/003175 PCTf US2004/018708 80
7. An aglycosyl anti-CD154 anti body or antibody derivative according to any

one of clainms 140 5 I I i 5 tl.Rody or
ant i body derivaf?ve ggégg% ?bggﬁgég%ﬂ%%%%%i%%#ﬂﬁédgsg%hénggﬁgggsy
anti - CD154 anti [dedyivertizet abodydinertiw anw enec odr dilagmsolany 6ne of clains 1

to 5, wherein said antibody_is _selected fr he qr.ou consi sting of:
nonocl onal anti@%&qggp SSFgcﬁgi%FOi aMtibodi é,aﬁ%ﬁ%ﬁgyaﬁFiBBE?%ggychineric
antibodies, pridstivaedvantbbedhés, causeariaeshbaatiishodi es, and fully human
anti bodies. 9. The agl ycosyl anti-CD154 anti body or anti body 15 derivative
according toany one of clainms 1 to 5, wherein said antibody is selected

fromthe group gonsigkl Bg19bospul AhEIde ANERAGRS, Rehatedbapric

anti bodi es, hem dineric antibodies, tetraval ent antibodies, bispecific

anti bodi es, Fab derapatipghagcop@ing \§o anY ey ofr sgrdmesl &AdSsi ngl e chain

antibodies or  yherein said antibody is selected fréom the group

consisting of: monoclonal antibodies, polyclonal

10 antibodies, murine antibodies, chimeric antibodies,
primatized antibodies, humanized antibodies, and fully

human antibodies.

9. The aglycosyl anti-CD154 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.



derivatives thereof. 10. The aglycosyl anti-CD154 antibody or antibody
derivative according to any one of clains 1 to 5, 25 wherein said antibody
i s aglycosyl hu5c8 produced by the cell line having ATCC Accessi on No.
PTA-4931. 11. The agl ycosyl anti-CD154 anti body or antibody derivative
accordi ng t¥OANOBE of clainms 1 to 5, 30 wherein sai d REITUSAWYOW0%ant i body
derivative is labeled with a detectatle marker. WD 2005/ 003175

PCTI US2004/ 018708 81 12. The agl ycosyl anti-CD154 anti body or anti body
derivative according to claim11l, wherein the detectable marker is a

radi oactive isotigpe, 19RZ%eRycE¥91 QhcPl@bidh hthiPoalher2UnKe@SYY, anti- CD154
anti body or anti body derivative according to according to any one of clains

1 to 5, wherein daniyagdvebedgosdingt toodlederivamherein tdenj ugated to a
therapeutic agenjo a1 }Eﬂﬁcgg' YEOSYLa@did Sﬁs%@to?l%o_d)éngg_mgnt hggdy
g , whe P ent 1s$"a

. . t
derivative according to ¢l arm rern sai t herapeut'i ¢ a
r adi oi sot ope, radi drwdtlinde, toxin, toxoid or chenotherapeutic agent. 15 15.
The agl ycosyl5 anti-CD154 anti body or antibody derivative according to

according to"any one of clainms 1 to 5, wherein said antibody or anti body
derivative is amj ugadecdgllgcasyilmagt dgcmpentantiboly okthantdbyagsyl

anti - CD154 antie&%%N%Ei%%tgggg¥din i '
g to according to any one of claims

1 to 5, wherein said antibody or antibody derivative is
conjugated to a therapeutic agent.

10
14. The aglycosyl anti-CD154 antibody or antibody
derivative according to claim 13, wherein said
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,



derivative according to claim 15, wherein the inmaging agent is a |abeling
noi ety. 25 17. The agl ycosyl anti-CD154 anti body or antibody derivative
according to claim 15, wherein the inaging agent is a biotin, a fluorescent
noi ety, a radioactive noiety, a histidine tag, or a peptide tag. 30 18. A
pharmaceutical conposition conprising the aglycosyl anti-CD154 anti body or
anti body derivative according to any one of clains 1 to 5. 82 19. The
pharnaceuﬂBcdﬂmc@hpos¢¢dumicatcgndmﬁgttqn(ﬂqabndhKBtofuﬂaher conprising a
pharrraceutlgca%drxh@gcg&&pqq's%n% Caldilathacafti ey PhalgRgguL i cal conposi tion

according to claim 18, further ‘conprising an i nmunosuppr essi ve or

i mrunonodgkB¥ERS conpound. 21. A cell line producing the aglycosyl
anti-CD154 antibody or antibody derivative according to any one of clains
1to S 22. The cell line according to claim2l, wherein the cell line

produces £he T PEBEDICHAISEEL (PPRECSAEERR SGATING tPTAIAYB1) . 23. An

agl ycosyl 1ant fuchtd4caiidiRody OF idmuagsysasykivandd - CD154 anti body
derivative accordlngFto any one of <clains 1 to 5, or a pharnaceuti cal

conposi t i oAURBIS! W@’§§Pﬂ°%ﬂ?1body or antibody derivative for use in
i nhibiting an i mune response |n a subject. 24. The antibody, antibody

derivativ r ceutl 05|t on ¢ risin aid anti body or

ant i body gérlvaeﬂge 5?8| 61?% ?4¥ffsyiﬂg?%Yﬁ:gﬁg agl ycosyl anti - CD154
anti body, aaglysysyl awnuboeﬁﬂaér1wnﬂuwb0dyxdeungahwwmyObn@haﬂnaceutical
ConpOSItIQTaims 1 to 5.

- 22. The cell line according to claim 21, wherein the
cell line produces the aglycosyl hu5c8 (ATCC Accession
No. PTA-4931).

23. 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 antibody derivative for use

in inhibiting an immune response in a subject.

24, The antibody, antibody derivative or
pharmaceutical composition comprising said antibody or
antibody derivative according to claim 23, wherein the
aglycosyl anti-CD154 antibody, aglycosyl anti-CD154
antibody derivative or pharmaceutical composition

inhibits binding of CD154 to CD40.

25. The antibody, antibody derivative or
pharmaceutical composition comprising said antibody or
antibody derivative according to claim 23, wherein the
aglycosyl anti-CD154 antibody, aglycosyl anti-CD154
antibody derivative or pharmaceutical composition is
capable of specifically binding to a protein that is
specifically recognized by aglycosyl hubc8, which is
produced by the cell line having ATCC Accession No.
PTA-4931.



inhibits binding of CD154 to CD40. 25. The anti body, antibody derivative or
phar maceuti cal conposition conprising said anti body or antibody derivative
according to claim 23, wherein the aglycosyl anti-CDl154 antibody, aglycosyl
anti-CD154 antibody derivative or pharmaceutical conposition is capable of
specifically binding to a protein that is specifically recognized by

agl ycosyl hu5c8, which is produc§g by the cell Iine having ATCC Accession
No. PTA-4931. 83 26. The anti body, antibody derivative or pharmaceuti cal
conposition conprising said anti body or antibody derivative according to

claim 23, rphefigi RntBoqATLKEOSYdy ARtEsL0LR4.anti body, agl ycosyl anti-CD154
anti body derivative or pharmaceutical conposition specifically binds to the
epi t ope t BRANAIFUAGF §E FIPOS huBUB CORPTS MU 6357 i B dPTRE 4931) specifical ly

binds.  2Znc AMpATGL¥eOSH 1 ANLECGRLSS aptihady29r A _ghyeasyl anti-CD154
anti body derivative according to any one of _clains to 5, or a

( . m 1
phar maceufPtEFosydnpbsi 4R evritaNi ngo v4iodYanttbodPief anti body derivative
for use bﬂtih_mgjyghtegﬂ@g@wei 8f:|@mfﬁ@ét{tic%&p_@l?hﬁl@oéi&i@nsybj ect. 28. The |
anti body, antjbo erivative or pharmaceutic conposition conprising sai
ant i body GPECHMGPHOEY UK V8t Fie SREEBPTI 1Py "Eo k13 WCIY L wherei n t he
i nfl ammat anyc¥ egyransecdsssiehexs ePThrons 1 )hepge dfipcalagnsisds ng of : arthritis,
contact dermatitis, hyper-l1gE syndrone, inflamuatory bowel disease,
allergic asthma and idiopathic inflammatory di sease. 29. The anti body,
ant i body d&riAmataigvgcosyl phaireeEud iacalbabnpesat iaylycorpki sing sai d anti body
or anti-CD154 antibody derivative according to any one of
claims 1 to 5, or a pharmaceutical composition
comprising said antibody or antibody derivative for use

in inhibiting an inflammatory response in a subject.

28. The antibody, antibody derivative or

pharmaceutical composition comprising said antibody or
antibody derivative according to claim 27, wherein the
inflammatory response is selected from the group
consisting of: arthritis, contact dermatitis, hyper-IgE
syndrome, inflammatory bowel disease, allergic asthma

and idiopathic inflammatory disease.

29. The antibody, antibody derivative or

b, pharmaceutical composition comprising said antibody or
antibody derivative according to claim 28, wherein the
arthritis is selected from the group consisting of:
rheumatoid arthritis, non-rheumatoid inflammatory
arthritis, arthritis associated with Lyme disease and

inflammatory osteocarthritis.

30. The antibody, antibody derivative or
pharmaceutical composition comprising said antibody or
antibody derivative according to claim 28, wherein the
idiopathic inflammatory disease is selected from the

group consisting of: psoriasis and systemic lupus.
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anti body derivative according to claim 28, wherein the arthritis is

sel ected fromthe group consisting of: rheumatoid arthritis, non-rheunatoid
inflanmmatory arthritis, arthritis associated with Lyne di sease and

i nflammatory osteoarthritis. 30. The anti body, antibody derivative or
pharmaceutical conposition conpri$éng said antibody or antibody derivative
according to claim28, wherein the idiopathic inflanmtory disease is
selected fromthe group consisting of: psoriasis and system c |upus. 84

31. An agPyeoduylaganeesyGDRBA1afR i odpt drodyn cagey casgykcosaht i - CD154 ant i body

derivativenaccayidiyngn &RV 40P i veCh@Ii hgt @ 2ny0bnd Phar maceuti cal
conposition conprising said antibody or antibody 5er|vat|ve for use in

i nhi bi ti n§le+2hdplant: R cPRyMATKUA1SHh|OFPOSBPoNThe anti body, anti body
derivativeoR$riARgr PRLLUNIEBbaE UWARLIBAY @elDVd iRy 82l skant i body or

anti body derjvative according to claim31l, wherein the transplant rejection
i nvol ves tPal¥pPanted HERsPLankitFA&G i vidr 2 8’3 3fCpancreatic islet cells or

bone marrow. 33. An aglycosyl anti-CD154 anti body or an agl ycosyl

anti - CD154_anti body.derivative according to any one of <clains 1 to 5, or a
pharnaceug?céﬁ“%SH%b%?i%%Jﬁntb?ﬁé§ﬂd§Fh§FéiﬁedOéntibody or antibody derivative
for use bhatrddehitt tay @bt ivserheshpdi sieaseaid amtivbbiecér 34. An agl ycosyl

ant i - CDL54 9@%&Pog¥r95t%QeagL&%9§%! (@M GDIp4 antibody, derivative
accor di ng®totany one 6t T Cl arfs I to 5, dr Ma phar macelt ital conposition
conpri si ngreasmd aant rboehtion amtelbedy tderiplantee Hertuse in inhibiting an

allergl(: &§§£%yls%ibgr?'§¥yy,e8£ncreatic islet cells or bone

marrow.

33. 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 antibody derivative for use

in inhibiting graft-vs-host disease in a subject.

34. 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 antibody derivative for use

in inhibiting an allergic response in a subject.

35. The antibody, antibody derivative or

pharmaceutical composition comprising said antibody or
antibody derivative 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.

36. 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 antibody derivative for use

in inhibiting an autoimmune response in a subject.



35. The anti body, antibody derivative or pharnmaceutical conposition
conprising said antibody or antibody derivative according to claim 34,
wherein the allergic response is selected fromthe group consisting of:
hay fever or an allergy to penicillin or other drugs. 36. An aglycosyl
anti-CD154 anti body or an aglycosyl anti-CD154 antibody derivative
according to any one of clains 1 éo 5, or a pharmaceutical conposition
conprising said anti body or antibody derivative for use in inhibiting an
aut oi mune response in a subject. 85 37. The antibody, antibody derivative

or phar mageutiLah e COMMPShht O £OMRELiNGSgLd antibody or antibody
derivative according to claim36, wherein the autoinmune response derives

from an i RRREIICGUS I8 5 RF@Os 1B TREPRHTINGoaY1d aafttiltbedy Weri vative or

phar maceuthealoHO0RPPSIddi108 §ONPYdi%igNEo SAldnalE | RAdY9F cinti body derivative
according to claim36, wherein the autoinmune response derives from
Reiter's &YRATEINEE IPSHEfl BaF RS £rem ary B Laf sedse d1fP4AS nf ect i ons,
syphilis or tuberculosis. 39. The antibody, antibody derivative or

pharmaceutical conposition conprising said anti body or antibody derivative
accor di ng>fo %eaia%?%‘?d%@é?%?%éier Yi'oi%nfihe response is selected fromthe
group copeasiddegtotal rduepsaiolch abihbriding, sMyasidiepbaygsmavi s, Systemc

| upus eryt hemat osus, . Gaves' disgase i.di,opathi ¢ thrombocytopeni a purpura,
henol yt i ca%g‘?ﬁd&, Hejdll‘é%teltv?saﬁ%?ﬂej‘tnﬁs,toi%]Tallg towﬁﬂfrﬁb%e Ui sease, Crohn's

di sease, Butdinpueescégrosiesdepsors dsbs, Rediteg! § nelpciedme aut oi Mmune di seases,
and drug_%g%%ﬁ?%%akggyftis, Lyme disease, HIV infections,

syphilis or tuberculosis.

39. The antibody, antibody derivative or
pharmaceutical composition comprising said antibody or
antibody derivative according to claim 36, wherein the
autoimmune response is selected from the group
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

autoimmune diseases, and drug-induced lupus.

~ 40. 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 antibody derivative for use

in inhibiting fibrosis in a subject.

41. The antibody, antibody derivative or
pharmaceutical composition comprising said antibody or

antibody derivative according to claim 40, wherein the



|

40. An aglycosyl anti-CD154 anti body or an aglycosyl anti-CD154 anti body
derivative according to any one of clains 1 to 5, or a pharnaceuti cal
conposition conprising said antibody or antibody derivative for use in
inhibiting fibrosis in a subject. 41. The antibody, antibody derivative or
pharmaceuti cal conposition conprising said antibody or antibody derivative
according to claim40, wherein the 86 fibrosis is selected fromthe group
consisting of: pulnonary fibrosis and fibrotic disease. 42. The ant i body,
anti body derivative or pharmaceutical conposition conprising said anti body
or antibody derivative according to claim41, wherein the pulnonary
fibrosis is selected fromthe group consisting of: pulnonary fibrosis
secondary filoredisl tis selsitedt orgm dihst gesp sypndioning dfug-i nduced pul monary

fibrosis, Phﬂh3§&§ ¢ Pul.nonar ye fibr g§d§ gﬂg e.. hypersensitivity

pneunoni t e ant’i body, anti erlvatlve or pharmaceutica
conposi tion conprising said antibody or antibody derivative according to

cl ol m 41, 1$hene) Mot hibea | BReLbGliea5E, Iis sel ected from (he group
. Hepat

consisting of tis-B; cirrhosis; cirrhosis of the liver
secondar ypb@rraaqe@m@al nfsal,nppsr‘eicrrr [soBP 51 Bgt Raid |antébodecondar y to drugs;

cirrhosis,gfighg th?&atﬁ%OQQ%ﬁ’dﬂn% fo Vdrak hf eafdQanapg cirrhosi s of the
|iver secondary to an autoi nmune disease. 44. An aglycosyl anti-CD154

anti body 8RlmePagyl YeBs3ALs amt FeeDrsd HFA™M BHEyIHRHH vati ve according to any
one of ckah#Bsthin0ob: PN m3nPPRIIMBGeYtE CRlcon@APPSId i2Q01 ¢

respiratory distress syndrome, drug-induced pulmonary
fibrosis, idiopathic pulmonary fibrosis and

hypersensitivity pneumonitis.

43. The antibody, antibody derivative or

pharmaceutical composition comprising said antibody or
antibody derivative according to claim 41, wherein the
fibrotic disease is selected from the group consisting
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.

44, An aglycosyl anti-CD154 antibody or an aglycosyl
anti-Cb154 antibody derivative according to any one of
claims 1 to 5, or a pharmaceutical composition
comprising said antibody or antibody derivative for use
in inhibiting viral infection of the T cells of a

subject by the HTLV I virus.

45, 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



conprising said anti body or antibody derivative for use in inhibiting viral
infection of the T cells of a subject by the HTLV | virus. 45. An aglycosyl
anti-CD154 anti body or an aglycosyl anti-CD154 antibody derivative
according to any one of <clainms 1 to 5 or a pharmaceutical conposition 87
conprising said anti body or antibody derivative for use in inhibiting
gastroi ntestinal disease in a subject. 46. The anti body, antibody
derivative or pharmaceutical composition conprising said antibody or

ant i bodyoderiviatg weidcentriiaiy e eh@itmddbdewhexteive tfloe ugastroi nt esti nal

di sease .l s. sel ect. fromth rou onsi sting. of ;. .esgophageal dysnotility,
inflannﬁpo%ihﬂ%%ﬁgg 8?%%%%%ﬁ§% lgg}égﬁsgﬁﬁa}n4ﬁ.sﬁﬁ?%§§rycosyl anti - CD154
anti body or an aglycosyl anti-CDl154 antibody derivative according to any

one of | ajs 1.t or_.a.pharmaceuti.cal conmposition conprising said
antibodé%of%%%fft&%ﬁg&ér?95{£9¥ H%Frﬁgﬁveiﬁrinhibiting vascul ar di sease in a
subj ect phdB8nadheianli baclygsiaritonbodyp dieringateve @rtikphigr naceut i cal

conposi tion conprising.said anti.body or, .an 'boq¥ derivative according to
claim4?,n91 %ﬁ%f%r H%glvaé%hcﬁPla?s%%ééﬁﬁg égléﬁegﬁlﬁréﬁsthe gr oup

consi st gpgtrofnteatthendsdl sraxsl $sosereperd Usbonthajamopp 49. An agl ycosyl
ant i - CDL34. 2t Body oL a1y, adlvCasylo. A, OPR5A, antihody derivative
accordi ng £0°any oné of Pt hitms “1°to 5, dr & p%arnacegtical conposition
conpr i sibnge s aiikeaskl bodysdreranieirbody derivative for use in inhibiting
proliferation of T cell tunmor cells in a subject suffering froma T cel
cancer. 50. The anti body, antibody derivative or

47. 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 antibody derivative for use

in inhibiting vascular disease in a subject.

48. The antibody, antibody derivative or

pharmaceutical composition comprising said antibody or
antibody derivative according to claim 47, wherein the
vascular disease is selected from the group consisting

of: atherosclerosis or reperfusion injury.

49. 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 antibody derivative for use
in inhibiting proliferation of T cell tumor cells in a

subject suffering from a T cell cancer.

50. The antibody, antibody derivative or
pharmaceutical composition comprising said antibody or
antibody derivative according to any one of claims 23
to 49, wherein the aglycosyl anti-CD154 antibody or
aglycosyl anti-CD154 antibody derivative is selected



|

pharmaceutical conposition conprising said antibody or antibody derivative
according to any one of clains 23 to 49, wherein the aglycosyl anti-CD154
anti body or aglycosyl anti-CD154 antibody derivative is selected 88 from
t he group consisting of: nonocl onal antibodies, polyclonal antibodies,
murine anti bodies, chineric antibodiesg primatized anti bodi es, humani zed
anti bodies, and fully human anti bodi es. 51. The anti body, anti body
derivative or pharmaceutical conposition conprising said antibody or

ant i bodyrdmrthmtdmepaccmtﬁuigugtofanyormtao@falchxaﬁjrmac%es to 49, wherein the
agl ycosyl -an 15 nt i bod a | ant. - CD154 anti body derivative
is sel e%’?éﬁd rgr:1)1 lgor%)eusd )én(l)lﬁ%fl%tig?]é/lcb fd){ ﬁﬂl?hlrlr%rl Cc anti bodi es,

het er odianme i bod g, i bmdmes:,zdtemndubedle;s,ammmbodzm tetraval ent anti bodi es,
bi speci f | nt bod| es, ¢F Fab b F(v) antibody fragnents, and

si ngl e Cﬁgl}% Dis i Bodi e3 J%gyr YEFTV AR 1fl\a/lbeosazlteﬁér eof. 52. The antibody, antibody
derivative or phar maceuti cal conposition conprising said antibody or

anti bod%lde{l vat | vg) ccor &%dt odan one of claims 23 to 49, wherein the
agl ycosyl - ant$ -Ct53%%nt ' Hody 8r S AET3/cdSyPrant i - CD154 anti body derivative
or phalprrameaﬁew:alcaaonmm@iuta@nconmrssng; said am::ﬂm@@yomr ant i body

derivati vg | s.ad rqbgﬁe‘rfeda tc%r%&l d g nect in Er that is nedically
accept abfe’ e Vant Y pody° rant'¥ bod d’etoin\e?a?’f g ar maceut i cal

conposi tcbom9pmmeSnnghsaégimtsyboahytmcmam albtmbbcrj,erolrvatl ve according to
any one o cl ali er ei 4 t.he tgg yCcos ant| CD154 anti body or

agl ycosyF & n??ylcﬁféi %Bf?%oddl)}w% dy derivatiye’Is 1 &

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

antibodies or derivatives thereof.

52. The antibody, antibody derivative or
pharmaceutical composition comprising said antibody or
antibody derivative according to any one of claims 23
to 49, 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 in

any manner that is medically acceptable.

53. The antibody, antibody derivative or
pharmaceutical composition comprising said antibody or
antibody derivative according to any one of claims 23
to 49, 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
injection intravenously, subcutaneously,

intraperitoneally, intramuscularly, intramedullarily,



|

pharmaceutical conposition conprising said antibody or antibody derivative
is adm nistered to said subject by injection intravenously, subcutaneously,
ntraperitoneally, intranmuscularly, intranedullarily, 89

i

[

intraventricularly, intraepidurally, intraarterially, intravascularly,
intra-articularly, intra-synovially, gantrasternally, intrathecally,
intrahepatically, intraspinally, intratunorly, intracranially, enteral,

i ntrapul nonary, transnucosal, intrauterine, sublingual, or locally at sites

of infl anhadveonrdrul anby, growkhpidddal IThe iantadodyriaanyi body derivative or

phar rrac%}:ié:\ggsc%qgggsi tian comprising said antibod anti body derivative

. _Qr,
according 1o any éneY of "t 8 23" 10 y49,m\%/ﬁaé_rse¥nno‘%/lﬁel¥gl ycosyl anti-CD154
ant i bodyntraglereasdyl, anti =aEhtod1ant i bodyhdpatvadlilme or  phar naceuti cal

conposi tipon conprising sai.d antibody or antibody derivative is adm nistered
o bar d BOErEry ¥ ath SR Bl ko Fs AR T AL I ecaei st ing of - oral,
nasal , ophtéallmonaryectadnsmandstdpi calrauautese, SublThguant i body, anti body

derivative,or ..pharmaceuti cal. osition_c risin aid anti body or
anti bod§ GET VML 96 SECOT diing LA~ BTA1 154" WRETBid THE - agl ycosyl anti - CD154

anti body, aglycosyl anti-CD154 antibody derivative or pharnmaceuti cal
conposi ti,on . conprisi.ng sai. nti.body .ar_ anti body derivative is

adm ni szsér‘ et émsélkadgub?n:tc]t%og?laijﬁ/l‘%/ant]tvﬁeofor m of capsul es, tablets,
aqueous psaspEnsitdrs l ocommidittiions colybr i silvg aatd badyiboaigt bbody derivative or
phar maceuti.cal conposjtion conprising said antjbady or,.anti body derivative
accor di ﬁagf%oiﬁ gie%?gﬁj,cl\’/ﬁ'uearceqoﬁ thé t(ggéﬂ}'c%?/l © ncﬁf’yléﬁl%i anti body, agl ycosyl
anti-CDtb449, 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 by
a route selected from the group consisting of: oral,

nasal, ophthalmic, rectal, and topical routes.

55. The antibody, antibody derivative or
pharmaceutical composition comprising said antibody or
antibody derivative according to claim 54, 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 orally in the form of

capsules, tablets, aqueous suspensions or solutions

56. The antibody, antibody derivative or
pharmaceutical composition comprising said antibody or
antibody derivative according to claim 54, wherein the
aglycosyl anti-CD154 antibody, aglycosyl anti-CD154
antibody derivative or pharmaceutical composition
comprising said antibody or antibody derivative 1is
administered to said subject topically by application

of a cream, ointment or the like.
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anti body derivative or pharnmaceutical conposition conprising said antibody
or anti body derivative is admnistered to said subject topically by
application of a cream ointnment or the like. 90 57. The anti body,

anti body derivative or pharmaceutical conposition conprising said anti body
or antibody derivative according to cd@i m 54, wherein the aglycosyl
anti-CD154 anti body, aglycosyl anti-CD154 antibody derivative or
pharmaceutical conposition conprising said antibody or antibody derivative
i s adnbiii sTher edittibogni carsuiljodet dbyivathialeabron t hrough the use of a

nebul i z ry . i l.er : red. .dose.inhaler. 58. The
ant i bod?,ﬁaﬁﬁ%b%dggggrg{;n\lfpa%q\%é%gr 8 ral% eg |l%a f cl(?r?%gs?fi on conprising said
ant i bodygnbrbodgntdebodyt ther iaavirdénacoordiang b6, amhereie oheclains 23 to 49,

wherein y I j - 4 .antj agl ycosyl. ,anti - CD154 anti body
deri vat Fégy%(%qllp%glr%%a%@u 4| éa 1'[gco)d bs%@%%%s%rr%%ﬁs@é%ai d anti body or
ant i bodypndérodsatdevevesiaelmmipbbenadedto csdi dospidyg iecitonby  sust ai ned rel ease

adm ni stcgﬂ%jgo& 59. ; dhe, ant i0§0g¥, ant,i hpdy ?g lyvatl ve or phar maceut i cal
conpositio lcor%gri S|lng '$a d anti b%dy OOERI an |%odly “deri vative accor di ng to
any oneadhin]giened280o soidiFubjketebyn irrelaglycosydougnt th€D154 anti body,
agl ycosyl..api i CRARS, A0 T body deri el ivg QL Bharmmeeytical composition
conprising said anti bo y' or nt1body derivative is adnini stered to said
subj ect doa¢ ongpalierth a t herapeutic agent. 60. The anti body, anti body
derivative or pharmaceutical conposition conprising said antibody or

58. The antibody, antibody derivative or

pharmaceutical composition comprising said antibody or

antibody derivative according to any one of claims 23

to 49, wherein the aglycosyl anti-CD154 antibody,

aglycosyl anti-CD154 antibody derivative or

pharmaceutical composition comprising said antibody or

antibody derivative i1s administered to said subject by

sustained release administration.

59. The antibody, antibody derivative or
pharmaceutical composition comprising said antibody or
antibody derivative according to any one of claims 23
to 49, 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.

60. The antibody, antibody derivative or
pharmaceutical composition comprising said antibody or
antibody derivative according to any one of claims 23
to 49, 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 in

multiple doses per day.
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anti body derivative according to any one of clains 23 to 49, wherein the
agl ycosyl anti-CD154 anti body, aglycosyl anti-CDl54 anti body derivative or
pharmaceutical conposition conprising said antibody or antibody derivative
is admnistered to said subject in nultiple doses per day. 91 61. The

anti body, antibody derivative or phar¥taceutical conposition conprising said
anti body or antibody derivative according to any one of clains 23 to 49,
wherein the aglycosyl anti-CD154 anti body, aglycosyl anti-CD154 anti body
deri vat icve Dre gultdbpdgeuntiddodyordposvdtiion conpri sing said anti body or

anti bod i I i @9@. i.ster Q. .Sal bject repeatedly at intervals
ranging%ng%é%§§§¥%§éyé? edg?%E'S @kﬁlﬁ%§§t%?§%2%§%ﬁ%§d§n§?body, ant i body

deri vat ieveiledy pleanmatew iagaordonposd taran ccenpf i sliaigissddd ant i body or
ant i body_degi vati accor di any, o f j 3 to 49, wherein the
aglycos%ﬁ g%ifﬁff%gﬂ g%?f%%’y?ggég f@bgﬁ?géng+€%%%§ﬁ anti body derivative or
phar macedtveedylceampostPl oh apdiprigi dey isaitdvanes body or anti body derivative
is adm ni : aj | pnt.erval s, f : ong a tine as
nedicalpbg%ﬁ%%%g%gai &%gﬁgﬁﬁg%%rg%$pé§%$€rgé%%KgﬁF%%ﬁkeO?ife of the subject.
63. Theaahtbhdtdyeramet botlyi dedimiat s verasr topbaidreduteictal conposition

conpri si i i I y. ri iye acc i.ng to any one of
cl ai s fgge%%&%éag&hggggﬂgﬁﬁk%gékgggga %éﬁgggd%?éﬁxh%&gkgdy, agl ycosyl
ant i - CDb54eantarisddy deri vative or pharmaceutical conposition conprising the

anti body or antibody derivative is admnistered to the subject with

62. The antibody, antibody derivative or
pharmaceutical composition comprising said antibody or
antibody derivative according to any one of claims 23
to 49, 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 at
intervals for as long a time as medically indicated,

ranging from days or weeks to the life of the subject.

63. The antibody, antibody derivative or

pharmaceutical composition comprising said antibody or
antibody derivative according to any one of claims 23
to 49, wherein the aglycosyl anti-CD154 antibody,
aglycosyl anti-CD154 antibody derivative or
pharmaceutical composition comprising the antibody or
antibody derivative is administered to the subject with

an immunomodulatory or immunosuppressive compound.

64. The antibody, antibody derivative or
pharmaceutical composition comprising said antibody or

antibody derivative according to claim 63, wherein the
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an i mmunonodul atory or i nmunosuppressive conpound. 64. The anti body,

anti body derivative or pharnmaceutical conposition conprising said antibody
or antibody derivative according to claim63, wherein the 92

i mrunonodul atory or i mrunosuppressive conpound sel ected fromthe group
consisting of: (a) an agent that ienterrupts T cell costinulatory signaling
via CD28; (b) an agent that interrupts calcineurin signaling, (c) a
corticosteroid, (d) an anti-proliferative agent; and (e) an anti body that
speci fi caliiyudgmedslé ooy proiehumoserpressiod onmpdimdsepfiace=dof | mune cel | s,

i ncl udi ng 0 CD2, IL2R CD4, CD8 and RANK FcR, B7,
CTLA4, TNﬁP&ifgﬁ gr£ﬁ§Rfﬁ%lggg&§$ﬁe antlbody anti body derivative or

phar maceut(ptadn egrpbstihatoantempritsi Ageski doanhinbledyrer anti body derivative
accordlngsgghghghnyﬁg(uﬁnereln t he inmmunosuppressive or inmunonodul atory
conmpound is” seléected fromthe group consisting of: tacrolinus, sirolinus,
mycophenol(8t e2ThGP&RF | thafi 2BE 8B HRES Céé@%V%%éng&ﬁﬁaﬁlnﬁreqU|nar sodi um

| ef | unoni de)y  reRamy&ide.@nd, azaspirane. 66. A kit for imaging tumor cells or
neopl asti c ceIIs in a subject that express a protein that is specifically
recogni zeddbyrTagryeoR¥AL G5B GdGEEd B the cell Iine having ATCC

Accessi on Blp arPEAt403dy teQAPEHSIITdcald) Wmdagtycoptbtanti - CD154 anti body or
an aglycos ant i - CD154 anti bod derlvatlve accordlnggtqlany one of clains

005 o R At ot CAF eGP ERGHE col T, rneia]

not limited to CD45, CD2, IL2R, CD4, CD8 and RANK FcR,
B7, CTLA4, TNF, LTB, and VLA-4,.

65. The antibody, antibody derivative or
pharmaceutical composition comprising said antibody or
antibody derivative according to claim 63, wherein the
immunosuppressive or immunomodulatory compound is
selected from the group consisting of: tacrolimus,
sirolimus, mycophenolate mofetil, mizorubine,
deoxyspergualin, brequinar sodium, leflunomide,

rapamycin and azaspirane.

66. A kit for 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. PTA-4931
comprising:

(a) 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 antibody derivative and
instructions for conditions permitting the formation of
a complex between the antibody or antibody derivative
and a protein on the surface of tumor cells or
neoplastic cells; and

{(b) instructions for imaging any antibody/protein
complex or antibody derivative/complex formed in the

subject.



conprising said anti body or anti body derivative and instructions for
conditions permtting the formation of a conplex between the anti body or
anti body derivative and a protein on the surface of tunmor cells or

neopl astic cells; and (b) instructions for inmaging any anti body/protein
conpl ex or antibody derivative/coplex formed in the subject. 93 67. Akit
for detecting the presence of tunor cells or neoplastic cells in a subject
that express a protein that is specifically recognized by aglycosyl hu5c8
produced BY- the&icefr [datechany ndeATPOS fesessSi bemddo ce1PTA1M931 conpri si ng:

(a) an aghygosyeiantiriPinda anidRedy Rl aRpagly CoS¥bee fti - CD154 anti body
derivative according to any one of clains 1 to 5 or a pharnmaceuti cal

conposi t i 6R2t donpPEst Higaday drefRITBeas bt 2ghtFoddy hdéFfvative, and

instructi gpsafa spneid iRNs peddrinhting Afe hessmdianngf a conpl ex between
t he anti body or anti body derivative and said protein; (b) instructions for

cl eari ng &Ry 1ABoGATPTFEgPhg agent fromthe subject; and (c) instructions
for detectihnoad hgipeesancatofcanys aanivdndytpsOtLiigceonpl ex or anti body

derivative/conplex forned, the presence of such conplex jndicating the
presence GPCEUMIE BT B8 ABDHIHLrr o CAT4 P n e FEY BB Vot ’

claims 1 to 5, or a pharmaceutical composition
comprising said antibody or antibody derivative, and
instructions for conditions permitting the formation of
a complex between the antibody or antibody derivative
and said protein;

(b) instructions for clearing any unbound imaging agent
from the subject; and

(c) instructions for 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.



