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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 aid CD40

mol ecul es. MOA208HWBISon, the invention provi des met hods PEDUSHOGESTBNG t he
agl ycosyl anti-CD154 antibodies and dntibody 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/ US20041018708 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 Mol ecule, TRAP), a Type |l transnenbrane 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 ahtibodies or antibody derivatives thereof,
which block the interaction of CD154 and CD40
molecules. 1In 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, CD40, is a

Type | nevbo 2oogo@iBtein that is constitutively and wid ed on the
surface of many cell types, includingj15 APCs [ Foy, 198%?“55@8®§?E8ignaling

through CD40 by CD154 initiates a cascade of events that result in the
activation of the, CD40 receptor-bearing cells and optinmal CD4' T cel
primng. Mre specifically, the cognate interaction 20 between CD154 and
CD40 pronotes ta3@hefigre @ast iC@tSFtéﬁlugﬁtOBYc‘ml%Culmﬁb Ealiayedy Foagpaging cel | s
and nenory B Cf%%fﬁ [ Burkly, 20011. Additionally, the CD154-CD40
interacti on pronotes cell-nediated i munity through the activation of

macr ophages andi@®0&driti @ cailktscaddcohei bl gleney atalevudfe nat @bals4ki |l | er

cells and cytotoxic | ymphocytes. [ Burkly 011. [00Q6 e _pivotal role
of CD154 in reg&i‘%‘? }dlo[va{b ag l%%égl EJl[ﬁg?)?gbog%&?lhe QHJ.‘{?Ur %']Bfm glg'qe?. di at ed
i mmune  r espoNsEciRga iy Mdlécaneat TRAPES estTyge the tistdulendanehi bi tors of

this pathway for therapeutic inmmunonodul ation [United States patent
5,474, 771] . As PEREGD Fliat: dB15XPEREPHB di R sAh AL i grrsiapengders -

PCT] US20041018 708 F ¥ adpares 105 Srher Ther APLUTTE BrotaImS ot Thent t her apy.
al | ergens, aut oteddmi t [CRUTE tisapdpbaskptessed UnfialddwiSiateas iyvateon,
5,474, 771; BurK&X’a:gﬁggét of éDB+ 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 cgll 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



[ 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 beewcshoswosisat 10 di sease induction in all of thepgsiosasrgcan be

bl ocked wth CD154 antagonists at the tinme of antigen adm nistration

[ Burkly, 20013. [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,

i ncl udi ng insulin dependent diabetes and | upus nephritis, as well as in
graft-vs-host dF§eBSesettarRiientth e AnesaFyPFPBRSBP SOT PR IR0l erosi s

di sease model s LBYEkKbine 200Hoinh3009) Akt BOUGBOILNESEYLA! pf AU - CDI54

anti bodi es 20 have proven usefu or “the prevention and treatnent of
several immune Pespenseatehiat®ed ™ s¥dseBurkhysod®0lkubj ects, therapies using

them are soneti onpl j.cat Y, 0 enbolitic activity..[Biogen Press
Rel cace. 2001: KRR br obs il Goab Cbdey TR RRbhoh PRE BESH AT &8 of this
side effect 5s bekbeportafhit chwlgbvdralolexpetriifefiphligain@icdy the anti- CD154

anti body, or a 3re?ates thereof, of FcgRIla ?nd CD154 _on pl atel ets,
| eading to inapg bR PHERS 11394385 a P PPoROL BREBR AYRIESSSt her Fey

receptors and CQE‘Eh?ﬂE{'&,C%&ﬁﬁé&éoaﬂQE%?EEaéﬁcé?ﬁélér‘{&@HtisThUS, forms
of anti-CD154 antibodies that do not bind fo effector receptors may be

saf er and/ or nod&EREf bctperhomitisherapddtitiice dvug-iiroed/ ba3iss
PCT/ US2004/ 01878 .44 | 09101 Jhes FRANAY S0 8NbE0, 0k gk ant | bodi s

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
Release, 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-CD154
antibodies that do not bind to effector receptors may

be safer and/or more effective for therapeutic use.



!

i nhibit i mmune function nmay 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 Fci receptors or
conpl ement wooepsertss. Al ternatively, binding of the apét/BeRysdi187080154 may
be enhanced by the formation of a celdd surface scaffold of 10 the anti body
on Fc'y receptor-bearing cells. In addition, access of the antibody to its
site of action may be prompted by Fcy receptor binding interactions.

[0011] in dl ycosgl ated anti bodies, including anti- CD154 antibodjes,. the
gl ycans attacheé 0301 he cHIRdisahenismNby| HRéahsapel 1 GP1%k wHAkRsHESNs of t he

et e %‘}gﬁspem 1weerkw1%ﬁz5'g9n%n g &gmége 0pposi néﬁaﬁzudorral n

maki ng cont act mn [1'C_ am no aci resi ues on
[Jeffries, 1998bindingvid r@DE4aidicedlwickhinderausighy cosyh atmb antd,bodi es. 20

have dennnstrated hat renoval _of. the cans, al t the Fc structure
such t hat antibbﬂykﬁ?ﬁdlwﬁyt%PQAPdQWﬁ9 F&PgLiﬂHstﬁg %ggiﬁ% Ment protein C1Q
are greatly sregdgrdaydoserod Waimdieat harbpeagvand 8§én JamdidPeRy Lund,

1990; Dorai, 1991; Hand,_ 1992; Leader, 1991; 25 Pound, 1993, Boyg. 1995] in
vivo studi es havedugsnfeleetrn iRf Ackiverssd ITncehes cbrieyudh Fafidmagm of

agl ycosyl anti bgdh@$ngF0s R RoptR %yeeahﬁaﬁ ShSorddtd pody i s
I ncapabl e of depletlﬁg CDéﬁﬁgarlng Sa s in %1ge ?s%acslﬁ%%ﬁgl and an

agl ycosyl ant|-EIBGBOahnY¢de}NdEHSEhGﬁ theusatthodki re CRIThg@YS\aedr ome in

m ce or humans i 9 0 | eny, e
gl ycans i.n the %E@X%ce&9%9 %%%é%ﬂ%mf a%g é g%é%.¥$%%§ éé%%%%i éicgﬁfector
10 the antibody on Fcy receptor-bearing cells. 1In

addition, access of the antibody to its site of action

may be promoted by Fcy receptor binding interactions.
[0011] 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; domains, 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; Doral, 1991; Hand, 1992; Leader, 1991;

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

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

[0012] While removal of the glycans in the Cy, domain

appears to have a significant effect on effector



t

WD 20051003175 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, 1992yvokmishe31751992]. Summary OF The I nventi on [ 0@®C3jus2on4tons7as

I nvention, the Fc effector function $nvolved in the nechani 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-|i.nked ite_.in the 2 domains of the Fc dinmer,. |eading
to "aglycosyl" : cit-185152t§ﬁfi oS C?nagjﬁ?% g’?*Yc?flCé cRTORSIFEPEaPT ons
i ncl ude mutati onmef ahebeapseemein Nuddl ddrdeed SipkeiifichheyCH2tdpasi ns of the
Fc dinmer, renoval of glycans attached to the N-linked site in the CH2

domai ns and preRSFF SROYR §PEoESTRATR bR Theagdvesasnhathditthe BRcRRNi sm of
inhi bition by aHfeceDbadsaphinPRAY s IEPENAS OB 1S nEC t8f hRELGEnZPNose,

interactions, anti-CD154 antibody and its aglycosy counterpart were
conpared with rd@®3d ffeoyhaPBoabbPoray, IPL:nkiapid, J898raHobbseats882Vi a
bl ocki ng the CD154-CD40 interaction. The results reported herein this

I nventi on denon & t I d forns.of the 25 anti-CD154
anti body are eq 0F T8 YOS gl ycosyl ated forns of the anti-CD154

anti body. [0014]iJgqgquse & etﬁgl;YEﬁé/ﬁ%igcg{,i }%% a2 ie*%@@&e%n? 16R1 S

I nvention are characterized by dimnis ctor function, ese
ant i bodi es are parvidloedarnhnytBé udeshamidre dbraarsen wfsabitécCdlBlere the
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 Cy, domains of the Fc dimer, leading to
“aglycosyl” anti-CD154 antibodies. Examples of such

rmodifications 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 Cy
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



j

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 wdmos/apms! ations of cells i nduced to expresspgsrggz}, ?
Fc- dependant activation of nonocytes/smacr ophages 001 ecitically

this invention provides aglycosyl anti-CD154 anti bodi es that recogni ze
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 ycos’g/heatasgﬂmdylcmm—Emsbodytibedimmm%y "degineeeey lormuVRl -

[0016] In one odjnent thIS i nyention antibbdy,

i s produced fro eé‘gl%?&? Ilaiugt‘:‘ge f#ecﬂg% fo\/%’ftclh%\??ég deposi ted
with the Anmeri @@tfuﬂddye @Aﬁay&scobheﬁt 89Ndé1dd{EA Jof JaQB;QLJvatlélal yersity

Bl vd., Manassas, \/ i rginia gn January 14, 2003 (Accession_No..PTA-4931), and

t he agl ycosyl Ml lamrdbaifes PﬁPH&GEéenFr%ﬁ] ??@N@%%&@Ie’iﬁ’ﬁﬁﬁﬁe MR1 20

cell line that wgssdepostd esbidddankhacA ¢S oo Jguary 14, 2003 (Accession
No. PTA-4934). [0017] I n one enbodi ment of this invention, aglycosyl

anti - CD154 ant i horbest eg/anasysatilagest. i nhi biting the | nt eraction between
oot . (POl shdh el entog TRinglof UL 0% |
manner that bl oeagbycabykcnti-aID154ndnteébblyes htehatctremigmrzeofcmo beari 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 hub5c8 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 (Accession No.. PTA-4931), and the aglycosyl MR1
-antibody is produced from the NSO aglycosyl murine MR1

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

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

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

[0019] This invention also provides a method of

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

antibody or antibody derivative is administered in an



[0019] This invention also provides a nethod of 30 inhibiting an 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/ US2004W020508317% anount effective to inhibit activadTas20i4/008768 | nrune
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 anti bod}(1 or _.an anti body, derivative thereof tge ,anti body or
anti body deri vaffe¥ Eefeﬁgeaami%m Rit agtivasdRp ofr BB YR™ERE | nhi bit
activation of theingninetA8 sgbisct N the subject and thereby treat or
prevent the inmune response-dependent condition or disease. Brief
Description O TRO28d awi ngBifobpIgntHian alsq pyevigeesat Rathagl 9kosyl husc8
nonocl onal anti : >) syil.ate : Lnd to human
CD154 with the ?ggn’étéélg??ﬂ fga??%?ﬁ’. e %iu%gié%g’géhbﬁé‘?}’%A ated hu5c8 mAb
to cell surfaceregpbbsenderendprt ecbndithian toradisrseset dampbiseng

gl ycosyl ated hu5¢8 .mAb _or .agl ycosyl husc8 mAb. The nean_f| uo nce
I ntensity of t h& 0161 Fﬁ?Féﬁgdggoé%%t?%b 1ﬁ§¥% egcﬁfyg gP#épégggdin-PE was
plotted versus antébedgpcent aat annileddywrdedislatd venthbedyf, Fohe par aneter

curve fits are depi.cted, collectiyely. ,[0022] FIL.G 2.illustrates, that
Sl veooyl hases Akt BoRHLof LBF TRetE e dakins Daiagi ARPTBLSLERRS ot [ 1y of

25 an anti - CD1543RkobeEY e £ PAFEL Ve A0 YGASIHI th 4268 vEBPRont 8f 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 illustra;es 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 FcyRI' 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 bywOomees#08i76g t he WO 2005/ 003175 PCT/ US2004/ 018p&BusBod/Aakmei ve
fluorescent units ("RFU') in each welB using the excitation/em ssion
spectra, 485/530 nm [0023] FIG 3 illustrates that glycosylated hubce mAb
and agl ycosyl hu5ce mAb have the same serumhalf- 5 life in cynonol gus

nonkeys. The concentrations of glycosy|lated huSce mAb and aglycosyl hubce
mb were neasUFePEIVE He vseeeeest Epnbiol REV nonkeyeaddt el meing

adni ni stration Ohe .8 NHS A1 1 bAL EFUENRLS HNSM30 Hhe Mean serum
concentrations for each treatnment group 10 are depicted standard deviation

("SD'). [0024] F®3L | IRI&.r a3t é31uphragey cdwnt alaramsetedmiysSeld agl ycosyl
hu5c8 mAb i nhi Qj | RV, e et S | _GeTT").
Results for c&lr‘%bng?rgas%g S ﬁﬁsfﬁeﬁ%\bnéﬁéegi%ed an séaﬁq::&ﬁ{e%f%fcontrol
groups in the gliyftosid atyecbroiou® mdhkeysdy THe |l aseteryrdiilces)s afd in t he

agl ycosyl hubce n nbaol s) are_ depjcted.. [,0025] FIG 5 illustrates
tga%/. ag%lycosyl %@%ﬁ%eq m%%tg‘%ﬁ gedo SPFflfﬂrr[THJe‘S‘% e
Primary 20 (classhiad Sin ahd $ReQRIBEYc{RHRHL Pa SlorMsfaldr tant ithedy

responses (EAuc) to TT for, individual _cynonol gus nonkeys are depicted.
Group | A ani mal 3dmiziisaid naing gingtet 20Mp P t HETAVSRAYS Sedesecondary

TT chal l'enges. {3OuRekB PRI HRARYLHRE! #8€ PdP treatment group
10 are depicted : standard deviation (“SD").
[0024] FIG. 4 illustrates that glycosylated hub5c8
mAb and aglycosyl hu5c8 mAb inhibit a primary immune
response to tetanus toxoid (“TT”). 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 (Eay) 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 muMR1l antibody (square symbol) are depicted.
[0027] FIG. 7 (A & B) illustrates that aglycosyl

anti-CD154 antibody decreases the autoantibody response



25 to the primary TT chal |l enge and agl ycosyl hub5ce 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 c for 30 the glycosylated muMR antibod Fi anpnd synbol)
and agl ycgv‘soyﬁ%rr(h6 antibody (squaregsynmbol) are depi cg‘gﬂ?ﬁ”{“ %%"f FIG 7

(A &B) illustrates that aglycosyl anti-CD154 anti body decreases the
aut oanti body response WO 2005/ 003175 PCTI US2004/ 018708 9 to single stranded
(A) and double stranded (B) DNA in SNF1 mice. Results for the nuVRl

anti body (di anmopd ssygPel st e (wgoanl MR e adti+HIbA (gHUA swnbol ) are
depi cted. Control nul g&a antibody is shown as a 5 trlangge synbol . [0028]

FIG 8 illustraf¥E: fH&e agRpeudve ba¥i tiepma Ry srtibedyddediamsed t he

devel opnment of I | k1S ] Ggﬁﬂﬂﬁ%tﬁmﬁi tyol ogy
scores are dep? ted #6%&%6#5' éJ éoﬁ?ggfgggt%%iﬁg and agly osfﬁ) 10 muvRl
treated mce. [80€9@epided. i |daminodt melghad amtiioody|isanthowEDEs a
antibodiesN%flaﬁs.th onset. of glonerular nephritis in SNF1 mce. Results
for the mu a F}%@%&e( d synbol) and aglycosyl muMR anti body

(square synbol ) 66287 e shope. Cantiuekravks Ehatddbesyisys Stdwerpassa
triangle synbol. [0030] FIG 10 illustrates thatﬁgglycosyl anti - CD154
anti bodi es” pr evaRt 1Ay ieeaasest ther dpvel eprent el iflomitlas ce. Results

for the muMRL apibhedy;é di 2B afc8Y Melapddid AU KRIWgyT4MBL gL FROdY
(square synbol) ‘are shown. Control nulgGé% anti body i s Shown as a
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 muMRl antibody (diamond
symbol) and aglycosyl muMR1l antibody (square symbol)

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

25 (“BUN”) levels in SNF; mice. Results for the muMR1l
antibody (diamond symbol) and aglycosyl muMR1l antibody
(square symbol) are shown. Control mulgG2a antibody is
shown as a triangle symbol.
[0032] FIG. 12 illustrates that mice treated with

30 muMRl 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 muMRl anti body (di am)nd synbol ) and agl ycosyl

muVR1 a”t'ﬁ‘bd))éos/(fo?fgblare synbol ) are shown. Control gﬁg{&ﬁé%@gﬂyeat od

shown as a triang symbol . [0032] Fl{ 12 illustrates

with 30 muMRl anti body did not devel op synptons of experinental autoi mmune
encephal omyelitis ("EAE"), as conpared with mce treated with the isotype
control P1.17 antibody. WO 2005/003175 PCTI US2004/ 018708 10 Results for the
MUVRL anti body Regeltscifod edle mmMRE?laﬁEibcdmt (eperandidiioys)( @ndsed . aivr cl es)

are depi ct ed. [0033 FI G | ustrates.th in mce treated with

agl ycosyl muMRICEH] %(ﬁpt]‘}%‘?éf dl@@&? | € ﬁzgas)arﬁﬁ)d%ﬁ’ iG:Shs as effective
at inhibiting cloeszial simms oy EARuasrhibes MYl antmibadtrddesd wsthre
depicted as indicating _ disabi I|ty score (mean + standard error of nean -

"SEM') and % of29HeqsyL mﬂgﬂ{ AR B ﬁ dy, sElm QLY le MR B¢ 180y
depi ct's the TacThg bl ool o ieods PRLEA Sy Tt Bledl sadi O Ing 2o
follow ng all og’ehnelrmAMRJslaattnhoaiyspl aasaltsnaré\oalmmcrtadacas amdmtdagl ned as
b (sl 10 1§ nelToEF el Ttal D020 & AEPPATES STRaITRd NG | ption O The
| nvention [ 0035}sEMr Joradel % et iheinlvesighn h@éemm myr idwedeldBedny be
more fully undefstaod advr ddtontngdad5edse *Frduction. £1.17 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 otherw 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
Exempl ary Grf hipdnsAgd materials are described bel ow, althogzgh met hods and
materials simlar of equivalent to those described her By HURNWUPYY pe 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. D sclosures of
these publicati ofso af&’f ¥eneferchBet NRES G4 r&ld Boatdidh Y @RYeVO
2005/ 003175 PCT/ US2004/ 01870 11 incorporated by reference into this
application to Felly degeniheeddiei Btatheoft Blie dft thre whrich dhilsi ch this

i nvention pert aj . | Ll qgraphig . ci | Lt T ef ces may be
found in the teiﬁ%?tﬁ&le%t@;}gf'nulr grbigﬂcg%%g{%%e %elroﬁlrrgr?ggl Details
section. In caskesd wofidtamtes tag peefeundsixectie cadxtoronMlistedoblyr ol . The
mat eri al s, t hod an anpl es.ar illustrative only and ,not intended to
be limti ng? .[’aﬂé%r %ﬁé’é‘f'ld’grz?‘ rgﬁEEI%B?’R’égie‘%/‘?’??fg%/d?et e 16%gener al
principles of regeatdnaddniNAH, eeheObeE¥ekOdPect OiddtOSeh afiiskill in the art
I ncl ude Ausubel et al., Current Protocols In Ml ecular Biology, John WIey

& Sons, New YofRR{ABLE e SFsréaef sTebhodel)andmawies éreal . .
Mol ecul ar C oni agj & LARGFAIHNTY, MaRuabt gﬂté@decll(;%? Qod dy 1P 194 Har bor

Laboratory Press, Plainview, New York (1989); man et al.,” Eds.,
Handbook OF Mle@3Thr ArRtatslang xefrppenoesworksi e tughng\itbmtiditdiene,

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., Handbook Of
Molecular And Cellular Methods In Biology And Medicine,

CRC Press, Boca Raton (1995); McPherson, Ed., Directed
Mutagenesis: A Practical Approach, IRL Press, Oxford
20  (1991).

[0038] Standard reference works setting forth the
general principles of immunology known to those of

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
works setting forth the general principles of immnology known to those of

skill in t{& Rbdpdsys! ude: Harlow and Lane, Antibodies y Manua
2d Ed., Cold Spr? ng Harbor 25 Laborategyy Press, Cold Spr%%‘l{/@gﬁg

(1999) and Roitt et al., Inmunol ogy, 3d Ed., Msby-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 inobsde: Fargé daddnts BES methbds s6R' She Apiegeid es O
Internal Medicine, 14th Ed., MGawH |l Conpanies, Inc. (1998). WO
2005/ 003175 PCTLE%2BDIPH1EEEMELR f3hg] UPReOF cagLYiERs Bh iRt Sf the

present invent p@NaGeNLERP! @ L1 dAE ML tAkra8EY COSYLnRlbl £OMfighe OF anti body

derivatives thereof, to inhibit 1mune responses and to treat diseases and
condi tions |ndu@@dpgnbgslmmﬁrnpranqaﬂnda§easesoandxem@det1@@5cnnﬂnnaﬁ di sease,

al l ergy, tragsp%ﬂna &S gcéééé?n%%gﬂuﬂ %Qa igftaxf?§F8§% Qal yco§y|

fibrosis, and atheroscl erosi re specifica
antl-CIn54 antammdrgy,usfmhép&anue@tmnmupnunlpﬁlammmtﬁmnfogr&ﬁunmr 10

treatnent, incl hyman_ant i ni.zed_anti bodi es, chineric

anti bodi es, pol EFBnngﬁi??bdgﬁ€§mkﬂui IP?ﬁﬁF?EC ATPBLT es. ANTI BODI ES
[0041] An antibqdp4dy a Ohyeopssiceificefl13npeasi 881 ecodpl MMEHULHIB4 that is
produced by theagggggggegrggég %gﬁatreatment 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, antibodies
activate one or more of the many effector systeﬁs 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 moré than



| rmune 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 i niti ak AYee3pRsSequent actions associated with aniggﬂg%gah?%gng,
including for exanple, direct cytotoxjcity, conplenent-dependen
cytotoxicity ("CDC'), antibody-dependent 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 immune systemthat
contribute to thee apetiebsicfitamimaldest eugt i, oghamdreti annabodienf the

i nfecti i i t h ' - cont ai ni 0 entity, - e.g.,
cancer col 1 [ 0845E TRHER TRCCIRE IARER, FAERE AR RROATRELE omer | ved from
a singl e speci eaumgngppenacd amtimadiiees hagadpashi edyrhta@rethsugmy be

derived from nore than WO 2005/ 003175 PCT/US2004/018708 13 one species of
animal, - e.g., OEhPRePPECARE| beRMRINationsyare, PREESBIE nuri ne)/ human chineric

and nurine/ ngn- [gga@n priﬂﬁtShé”%ﬁﬂ%&ﬁﬁ@itha%ﬁebgémygéﬁgiaéﬁ%&-éﬂ%%43h ot her
speci es' conbi nations are possible. 5 [Q044] I'n one enbodi ment, the
agl ycosyl anti-entshodingi obdtkbss dinvemtd onnaweat chbamaréc campirodiemt i bodi es.

Typi cally, chi |G |,bogy Lnel e / | |
vari abl e regiozg?b?ﬁgp%gfnghﬁﬁ?ﬁﬂgé%ngﬁ%ﬁgﬁ?agéxégggrﬁ#%i$%é%2xﬁ%§?§£(I}T)
and framework 1Qigksi does$n varipaele pegiens,(tiypplodihy botise) fused to

constant 1 egi ons of, angl her. specl e (Lypieak LY INEBR)) o l0oPE. Sl T ©

10 residues, of one sgpecies, (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 usgsing such chimeras is to
retain the antigen specificity of the mouse antibody

20 but reduce the immunogenicity of the mouse antibody (a
mouse antibody would cause an immune response against
it in species other than the mouse) and thus be able to
employ the chimera in human therapies.

[0046] In another specific embodiment, the aglycosyl

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

30 chimeric antibodies comprising CDR regions from
different human antibodies.

[0048] In another specific embodiment, the aglycosyl

anti-CD154 antibodies of this invention include



approxi mately 75% human and 259 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
anti gen- bi i sgsgisi8s) of the antibody. [0045] The ratj sing such
chimeras is to retain the antigen spggcificity of the n%gggggﬁ@@%g%y 20 but
reduce the i nmunogenicity of the nouse anti body (a nouse anti body woul d
cause an i nmmune 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 arhteridarmgbeddey combranihg AU Areaditorodiresm eft t hi s

I nvention include chinerjc antibodies co I sing franmework regions from

[is
one antibody ant®¥HR Ty Sebih BHBEReRREHP? » [0047] In a nore

speci fic enbodi mpede) t he MaingaRsSWr maRihgRLbbaNtRddiRfefc this invention
include 30 chinmeric antibodies conprising CDR regions from different human
anti bodi es. [00a8}ipedigmidasicriped prbevendsei weht  known &g wasswt  anti - CD154

anti bodi es of bics ] usenti o Ghyde WO-2005L ORLIR. RCH 452004/ 018108 14
chimeric anti bodi es conprising regions fr at  least two ‘different
human anti bodi eMorfD€ey9] MNRodhaobnyakPig; aldkedat Ho&Hireri c  anti bodi es

descri bed above wel | knag % one.of.. 5 skill _.in the art. [United States
patent 5,807, 7160088 11 spf<nn, il %_rsﬁ%PSﬁ}miﬁéfé T4 “'e%al,n"fsﬂ%]".[“'_ [0050] in
anot her enbodi neRgly@dsylhignt inalE40ant i1BgEYEOSyl s@nincIdAb4 anti bodi es al so
I nclude primatized, hunanized and fully_human anti bodies.
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

[o051] A humanized antibody isvan antibody produced

20 by recombinant DNA technology, in which some or all of
the amino acids of a human immunoglobulin light or
heavy chain that are not required for antigen binding
(e.g., the constant regions and the framework regions
of the variable domains) are used to substitute for the

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 necesgsary,
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

regi on [ R wohowmnesz174988; Co, 1991; United 15 States patgiigs2bosdeshos297;
5,821, 337; 5,770,196; 5,766,886; 5, 8a&l, 123; 5,869, 619; 6, 180, 377;

6, 013, 256; 5,693,761; and 6,180,370]. 1. Humani 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 obul i n lingkheomurhravynthzody tdratsate puveserveai thd Piomding i gen
binding (e.g., _the_constant, regions. a t he. f rangwo regions of the
vari abl e domain @épé Hsgg %%e égb%ﬁrfjtzlﬁ% af%?'b?ﬁgngg gg?rgggﬁ%ﬁhg am no
acids fromthe Ithgbt chanbeayy shtetimedf dal@edogbatk, mapabism anti body. By
way of exanple, _a hymani zed, version of a_nurine ?ntibod%ﬁig a given

anti gen has on BUPARGFeft anhibod i es FenegRt 1¥harRs1ess 1 ar® regions of a

human anti bogy; &02)itr afeVahlng Ord fSHARS ih B0bHE ¥ar beakbsréd@neb ns of a
human anti body; and (3) CDRs fromthe nurine antibody. en necessary, one

or nore resi dueshimerhe human IntiRbiae begryAs BBA formeraf@RiRi® residues
at the correspondagaposhiyons, D 20NN EBBCILHBZ00HOIAIEE w00 11 the

murine anti body so as to pfeserve e humani zed
anti body to themiktingehumaiihzed cdatnigrpodisssamet waed kanbweto" blaoke mf ati on. "

e zed ant | bog 3 SETERS L AP EORS] Y RoBeeht EbL R0, LTS,
former contaon 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 variable
domains, including the CDRs, are determined by

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

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

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

framework regions interact with the CDRs and thus



consi derably fewer non-human conponents. Methods for maki 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, 19§ 14 i, 1989; United States patent 6,180, 370]. 0052) in one
embodi nent o ?ﬁygpgnvention, humani zed anti bodi es arepﬁgﬂéyﬁﬂéﬂﬂﬁy t he
transpl antation of murine (or other non-human) CDRs 15 onto a human

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) i{he1Wesatensfs0h ahei%éﬁl}@M&ing donmi sy ig¥ckwdi ng the
CDRs, are determ ned by 20 sequencing; (3) the DNAS encoding the CDRs are
transferred to aneikedy espohdiusd cegesnsibf waukdines critidsddEcheavy or i ght
chain variabl e ' di ; Py si j ggpq; si.g; and (4)
the human cons?gﬂ?6€%%?ogﬂgghzﬁgéggéﬁfs 5? %ﬁ%g§%$§%$ i§%ﬁ§%§ Fg.g., 1
for CH and k foth€ljcesptaddetibodynahl grdehetd unesin zecHeant iged-| i ght

chai n genes are . co:expressed in lian_host cells (e.q., CHO ot NSO

Cel 1) to produREIHIE e Hirtah Cfe R anEPERayS To0SIMA (TifeSeTaPhct
transfer of CDRsphodcHedBdE mkinGaBRWRI ut £8dsnd 0l WSS @fowdttbgen- bi ndi ng
affinity of the resultant anti body. This is because in sone cognate

anti bodi es, cerEBeae af ndcikl dar whehpntt hQueer ank®? k gl i AC&ract with
the CDRs and th : k 0 6 idqd-uence t he overal
Héx%%/i%] f%@é%:?@ﬁg% %TsH%;)Qé{, L3 fifestl S 14Y41U v

antigen binding a ant i1 bod n such cases, 1't would be
critical to introduce "back Honsat Anbusbodneshe franmework regi ons of

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
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 nutations is
wel |l known to those of skill in the art [Queen, 1989; Co, 1991; PCT patent
appl i cati ogyoNgo9is44861; Tenpest, 19911. 2. Human Anti b fgt/ﬁ%@iw g{) 54] In
one enbodi nent of this invention, an{jbodies and antib Y98 ves are
fully human aglycosyl anti-CD154 anti bod| 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 |ibraréksin Ydries Shwaitesranbgshié, S nd]carl A Glunfunhizedor e
particul ar enbodi nent of this invention, the fully human anti bodi es are

prepared by 20"+Epeatioivared dniaedlErersEha, D1 obBrokedRy HEteSl | ar, 1991].

I'n addition, Unstgdestpitesaioat,ants 5,7198Ug§9edd§,§§gég)ei§atpgrgpar ation of human
nonocl onal anti bodi es ~ from human ell's, wherein human anti body- produci ng

B cells are mﬁnﬂhﬁ%’ed s tieek &‘f—taﬁ:@ﬁ mﬁtﬁm'arﬁﬁﬁ;rt%ﬂ ZBarr virus, or a

derivative ther [ r r tigen 2

(" EBNA2"), ag1 pﬁ:g{)el n reqw regj%f g%rﬁe%%gr&tga :F(?gté oé/n%l%e&%%@ ?‘t%nct ion is
subsequent | y shfitowf f ,Thesidtaidg of ahesenmemiareardédmd;bqﬂ dewction. 30
[ 0057] O her ods_for rodum ng hurran I nvol v the use
of non- human anf 1 3F 1i‘nat “$Have Sn é‘a %n%%@%h?ﬂ%ﬂ{egdsar 5 ERdCar e
transgenic foralpo) ecry G}jlﬂﬂCidaﬁI@lﬁsaphtéﬁdy beryrehad neithdanglt WO

2005/ 003175 PCT/ US2004/ 018708 17 L ,
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 concerning.“transomic” mice, including European Patent
8439561 and Tomizuka, 1997.

GENERATION OF DEGLYCOSYLATED ANTIBODIES

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

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

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

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

decreased effector function, which are characterized by



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

gener at ed ooishoses! s derived there from The detail sp@fudlieatssggt hods are
described in the art. See, e.g. the jyarious GenPharm Medarex (Palo Alto,

CA) publications/patents concerning transgenic mce containing human Ig
mniloci, including United 10 States patent 5,789, 650; the various Abgeni x
(Fremont, CA) publications/patents with respect to XENOVMOUSE(r) mice,

i ncl udi ng Unit ed ®bdiEtcpatantat GIR75oh8érved, N5Di H8ed amik &5, ik6 2 1@6 852 G een,
1997; Mendez, 1997..and _the various.Kiri Japan ublications/patents 15
concerning "tra QBB ?r?ctle},‘ei ncclpl?(fi%ﬁﬁnEBEo%%éﬁ ?’%‘f@ﬁ?éy843961 and Tom zuka,
1997. GENERATI Oio 050 PEG. YDA A EnB oANTERODD ESpr ¢ 58] 1 ity thieer e are

two ways to reducg_%he effector function of ,a mAb while retaining the other
20 val uabl e at t PPBLtES2FOR PRI 4565t PoRUEARF @B At e BSAVY SHdd fy an

antibody is 30 guab8yPat 1¥h apids t@l%atraeen_&ugiﬁé@sﬁaéf@nra@ dHaat are
involved in the effector binding interactions [European Patent 239400;
Jefferies, 1998pitghi | Bhus, jin |qneeprefryredoambodinempinhadiiich of nutations

will lead to ad . Le i f r t 1.on, e ace nutant
ant i bodi es t hat gﬂg\é;{ég%%{éhd%&g%tag}yg%sgr gg%ge%]?y%% é%%%%?%ﬁ%ual activity.
Anot her issue wathhibhdyg dempivaizictes srehprepared byimduttdaimgesodnehiehe surface

oF 30 e 0 ot B Ougl | STUDORSR LY 100591, The sosnod et on

10 N298Q (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 host
cell (e.g. NSO or CHO cell) and then purified. As 6ne
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 glycansg, - i.e., deglycosylation. These
aglycosyl anti-CD154 antibodies may be generated by

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

art [Williams, 1973; Winkelhake & Nicolson, 1976].



decreased effector function,

whi ch are characterized by W 2005/ 003175

PCTI US2004/ 018708 18 a nodification at the conserved N-linked site in the
CH2 domains of the Fc portion of said antibody. [0060] In one enbodiment of

pr esent

I nwedopswes17she nodification conprises a nutat 'fH’r/ﬁérzh&hﬁsﬁ?aVy chai n

5 glycosylation site to prevent glycogylation at the site In one

preferred enbodi nent of this invention, the aglycosyl anti-CD154 anti bodies
or antibody derivatives are prepared by nmut ati on of the heavy chain
gl ycosylation site, - i.e., mutation of 10 N298Q (N297 usi ng Kabat EU

nunbering) and dﬁpﬁ@tsed Tm amathmgpmm&nﬁamenhosf cels . ifFeenteianpl e,

nmut at i on

b hed b | | f ded
pr ot ocol fg?nunsﬁggyggggis p SIS O%hn%yﬁgﬁPgﬁﬂgsgkégéi%ﬁQﬁﬁi' %%ggfgcﬁ

(Pi scat anay,

host

cell (e.g

cell) and then purified. As one exanp

purification caﬁhﬁemegFF?%QFiﬁﬁ it Pr&VE ﬁloﬁ‘%ﬁdgb%$°$Y1%§%84(ﬂ¥
chromat ogr apdly. tht WbhbePfe@PPar Biked @ikR0%8 SheSHL, ﬁohalhgeoﬁrﬁhéhﬁé

addi ti onal 20

- CD154 h d ff
antl-Conse am oS o AR el B ues shaNe, ety aRend, o focto

CH2 donalns of treeofbipant i G4 pﬂmybe@mudbedyonrcehht|@ndy£ubr|vat|ve

functi on,

conprises. the

| of the CH2 d d | at
agl ycosyF“% ¥?n%%1%%n‘gﬁ9%§d|sg§%g%§g§gh@?%} efaaﬁbyb Jeglyfosy! ation.

These

10

15

20

25

30

this

NS;nHSAitoﬁStmﬁwcam#caheotm@ Rowygganl peisgap) y mheay a%sed in a

nmet hods of expression and purification may also be used.
[0061] In anot hepréiBpdPhesrldfantidqdvesent invention, the aglycosyl

tion at the conséerve 'd site

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
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
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
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
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 —

in the



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/ US2004@5L80d0331749 [ 0062] I n anot her enbodi ment of thi S, .d on,

degl ycosyl ati on may be achi eved usi ngyt he gl ycosyl ati Onﬂﬁ%%z?%@?%fp?

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,e.qec@Efs mad SER154epd| Yiegpd | darl (eipreeddFr eeldel |  nmenbranes

cont ai ni ng such, pol ypepti des) may be used as 10 an antigen_to geperate an
anti-CD154 anti EJW‘%IP %ﬁ%&c’fy¥8€?i‘va¥? T Gloh URdY t'h@f‘foﬁgpp‘lia

degl ycosyl at ed.s2 Tha 1)t I8~ THYhBEl Ik Xedi M tiyriadieuantisor |inked to a
hapten to increase antibody production. [0064] Wether the _nodifications of
the aglycosyl 1B 4N e SaEh shady bolly WA vy viéd grmmed igresent

i nvention ar ed : i kLecC it Aty b h zymatic
degl ycosyl atsfo%%ehﬁ'ods elts(%?i E‘g@ﬁag%%e&,&%ﬁhﬂlﬁbﬁ%% gosé}nt&f%o gsgener ation
are wel |l known celd g hdieinsige hatsiart beany t (CHDr asddmpl &SOpmyedowvhs 20 for

i nmuni zi ng non- l.s, are- wel Lzest i S in the art [Harl ow, 1998;
Col i gan, 2001; %hlr%’ %@;]%'I% f&gég] ?)?I%?M nsg’ %Gr#l zcaetllqgﬁ, rHFH anti bodi es
or antibody deteMad, Iesedfl &, htlepaeSHDCK | NWEKH 90N WIRB beurihedBsed usi ng any
conventional techni que. See, for 25 exan‘gl e, Hovv/ar d, 2000; Harlow, 1998;
Davis, 1995 [%F fifﬁgff'ﬂénné§9m1§§§.lns 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 prepared by cell free translation.
[0068] In another embodiment of this invention,
aglycosyl anti-CD154 antibodies or antibody derivatives
are produced in bioreactors containing the antibody-
expressing cells, in order to facilitate large 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 oxrder
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 species, and Sal nonel |l a typhimurium (2) yeast cells, such

as Sacchar gp%esosss Vi si ae, Schizosaccharonyces porrbacélP storis,
et

Pi chia nethanolica; (3) insect cell %ﬂ nes, such as th optera
frugi perda WD 2005/003175 PCT/ US2004/ 018708 20 e.g., Sf9 and Sf21 cell
lines, and expresSF"' cells (Protein Sciences Corp., Meriden, CT, USA) -
Drosophila S2 cells, and Trichoplusia in H gh Five(r) Cells (Invitrogen,
Carl sbad, CA, UBX70]or (4;)5 mml aBove, cehd saglippssdl amivabnga cel | s

I ncl ude COS1 and 7 Ep&se ham;ter ovar CHO cells, NSO nyel oma
cells, NH 3T3 ¥} lﬁsoéfela%l CEEETL Ve[S PEesente| |'s, Hela,

MDCK, HEK293, Wiafentléi RnESe gebhubéaefn (Brdkarfdtam %trfdaleu&a% gL SV,
C57/BL6, DBA-1, 10 129/ SVJ) 2, Jurkat cells, "and BW14 O her usef ul

manmal i an cel | $¢Mess. ar'Ié’lewéP'li"eF@ﬁém Blads rabn IRIO‘%M?@SI ai—lﬂlésf t8att he Anerican

Type Culture Coéier %é)%e a@,};@g hlé%@f‘sfﬁs&%%%u 1tolﬁe Nat i onal

Institute of Ci ences net ¢ Cell 15
Repository at timclosting Ihytbghldoﬁapoell@r |Esce(lﬂar;d@iasnw cell$A), . adhese cel |

types are only r esentative I S to be an exhaustive
7EE° T0067] | bbb S iAo brrE R I, o< 5t 2BeBFant - D154
anti bodi es or athé haindRtiiesabifvehe Bhesént pirepaiwidhy cell free
translation. [O 684 I n anot her epbodi menf _of this inventian, gl %cosyl

anti-CD154 anti B8 ¥s or AHSHOE eHe??@%’t‘?‘?ﬂé%tl%ﬂ% m&;dwpﬁc factors
cont ai ni ng 1tche @&4dPUBE above, a host cell strain may be chosen for

its ability to process the expressed CD154 protein in
the desired fashion. In addition to aglycosylation,
such post-translational modifications of the
.polypeptide include, but are not limited to,

15 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.

20 ANTIBODY MODIFICATIONS

[0072] When administered, antibodies are often

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

modified to include a moiety that can increase



expressing cells, in order to facilitate 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 nanmals (e.g., goats, cows,

or sheep) woahosopsess the antibody in milk, in order %gcljt[@%&%@géfg ate large

scal e production of aglycosyl anti- G154 anti bodies [ pat ent
5,827,690; Pollock, 1999]. WD 2005/003175 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 tésbal ismtpron,i déerebl| srobatigify ety essrinhéaamt-ilhddi es of the
present inventiop, . includi hybridoma cells, B cells, plasna cells, as
wel | as host ce?Estq%xﬁﬂﬁﬁ t'ly nodified to express the antibodies of the

present inventipmo74100713 A embBeaiaONSs der AN SinAE R twei ch are 10
descri bed above, a host cell strain may be chosen for its ability to

process the expr@bseerydDEBY ipCdiEknanhibedkesicie awpdidsiacoiy theaddition to
agl ycosyl ation, oL, @%&E&a{rﬁéﬁka%%ﬂe@%fdﬁfé Lﬁ?ﬁ%m%f d P%g%‘ﬁ' ygeptide

i nclude, but are not [imte acetylation, car oxfid
phosphor yl at i onpolyetpiydatrieorglyaed , acgpal yoers el pdlyet byl easpgldycoll t he

fer  vat i vos. i (-3 DIERG S SIREED: pORToTRANET ST Gifa HEREr cat | ons. 20
ANTI BODY MODI Fl @Mt €5 [g¥1R2linphenladnbhj SpeY i nyliyhesd ieonr erof t en

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

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

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

[United States patent €,307,026].



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 her apeutlgvoezfoggﬂﬁﬁﬁg of the antibody treatnent. [0073]Péa12{]%@6§§9§ di ment of

this invention agl ycosyl anti - 54 anti bodi es or rivatives
may be nodified (i.e., attached to other 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

nmodi fied to inclfloo®esh noiEi ysdnkatentadimeatease W L00WEHOID the
PCTI US20041018708_ 22 stabiljzation, thereby prolonging._the serum hal f-1ife
of the antibody29fiyesay! I?PE&ﬂﬁP%ﬁ4b@@FﬁPﬁ@éeﬁf°¥h?%t}bﬂéyanﬁiWQRéveéglycosyl

anti - CD154 antlQQQlﬁédﬁffem fdead, 360512 ?Qtsav o ahd SGIUTRY A,

wat er - sol ubl e pol yners, suchas polyet ene glycol, copolymers of
pol yet hyl ene gl ym@gm@n@gmwpmaapwn@d@dgl ﬁoul exmpbe)xayrﬂabgﬂllngel | ul ose,

dextran, polyvi V|nyI r yprol.i ne, -.- all of
whi ch are kn%wng%go € %% ’13)05 sntar?til%aﬁfg fgonge(?{% 1|]§/aeslqar?tﬂ'P’c?od
fol | owi ng |ntrau&ebﬂss;rmfﬂﬁmdmndlumg der bhheﬂopépﬁidéuhag$ o @alsiye d

proteins [ Abuchows ﬁ 1981; Anderson, 1992; Newmrark, 1982; Katre, 1987).
[0075] Anti body*fiB PEIORFD Wﬁﬁ;%ﬂnso increase the 15 protein's solubility

I n aqueous sol ution, elinmatigoparagairt9eg enhance the physical and
chem cal stabilit¥ of theprotein, and greatly. reduce the immunogenicity
and anti genicit 08791 he ﬁ?@ﬁeﬂﬁ?sﬁQi gnvention also relates to

10 aglycosyl anti-CD154 antibody derivatives. All of the
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 some enbodi nents of this

i nventi on, cosyl anti-CD154 anti bodies are nodjfi by 25 | abeling
Wy asty b ERhagsy

with a det marker, for exanpley, a radioactive i me, dye
or biotin. [0077] in sone enbodi nents of 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

radionuclide (go@82] 111lAccdrdRY tot AXi Bl EBLRAYi¢E - dnbod BieAHUS tHe0X0i d or
ricin), toxoid or chenotherapeutic agent [United States patent 6, 307, 026].

WD 2005/ 003175 PCT#&IS200ay G188 inzd ufeg 78yly posyhat edimtiigans of this
| nvention, the bfﬂé&’ﬁé’%’é@@ér&fsc%%%héﬂé' Qﬂgiﬁé?f’és ant fody, gy vatives are
uga 0 an i nagirng agent. 1 maglng

nodi fied by being cony. agent's may
i nclude for exaRabe, aF (@ibe)ld rand Miwi) et (body , fbagrtent s f | Ubr escent noi eti es,

radi oactive _nopetjies, histidine t or _other peptide tags). for easy

i sol ati on or° de BEY?%ﬁLeWQ®4¥Rﬁ§$'D%%FVRfF%@%F[%%ﬁ%ﬁtﬁqﬂa#h%%ﬂé%? i nvention
al so rel ates toanfigghySDs¥inpMriagdehdd ant WheTl &efivediases.sudd aef the
met hods and reagents_descri bed above with respect to aglycosyl anti-CD154

anti bodi es may PBPusEPto PiaRfude andgFy¥dsent Hhedy dinaamentis hody derivati ves
of this invention. 15 [088Q] rlike&one enbodi ments of this invention, the

[0083] This invention also provides cell lines

10 producing the aglycosyl anti-CD154 antibodies disclosed
herein. One such cell line, that produces the
aglycosyl hu5c8 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 Accession No. PTA-
4931. A second such cell line, that produces. the
chimeric murine, aglycosyl mu5c8 antibody, was

20 deposited on January 14, 2003 with the ATCC, 10801
University Blvd., Manassas, Virginia, 20110-2209,
U.S.A., under the provisions of the Budapest Treaty for
the International Recognition of the Deposit of
Microorganism for the Purpose to Patent Procedure and

25 assigned ATCC Accession No. PTA-4934,.

THERAPEUTIC METHODS

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

The antibody, antibody derivative or pharmaceutical



agl ycosyl anti-CD154 anti body derivatives include heteroneric antibody
conpl exes and anti body fusions, such as bispecific antibodies, hemdineric
anti bodies, nultivalent antibodies (i.e., tetraval ent antibodies) 20 and

si ngl e- chaiyy 04/ ies. A hemdineric antibody is mad Cc portion
and. one Fab %or/?()i@%. A single chainyantibody is nmade ﬁfﬁﬁ?%ﬁ‘ﬁ?@ﬁ e
regions linked by protein spacers in a single protein 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
nmor e i nmunogl obubinposighén ciwiddniaidtetreleayyrkdagisiectsuah a6 nononers and
hono-or hetero-nultiners (e.g., ., dinmers or trinmers) of these chains, where

t hese chai ns SOeQF%CBﬁY?o#Eﬂf%FQﬁn§UPWPHE§bonded or otherwise cross- |inked.

These antibodi egodgsj vat i Mes-dmpedta veapahhgi 0ing bAmsliing tor qpe or nore
antigens. WO 2005/ 003175 PCT/US2004/018708 24 ?0082] According to an

al ternative enbdBtiepdy. tartihadsderivaténei on Phretnakeutigalcosyl at ed
antigen- bindin I i . £Sy .S . Fah' ... F(ab')2
and F(v) an?‘fj bogg&ﬁggg@rrgéﬁsg Iérgg’gl a!%@?l t%t ﬁg?-'&@ %d%lf’ ne%&,gl‘%:%g: Oprlengjtelrll){lt

i nvention inclutke CRh%4¢emwbiindiargctiagmint shef subpdet ard ivladi €, isuch as

Fab, Fab', F(ab')2.and F(v) antibody fragments, CELL LINES [[0083] This
i nvention al so B%gﬁPﬂ%Ee%%§1 {ﬁ?€§§$%o°6r§gEEFﬂbnr?%e%@ly%iiﬁhl - CD154
anti bodi es di schaseflt” hereiwelOMiciCRoCEhbséi SRilldat iPprgicas

agl ycosyl hu5c8 antibody, was deposited on January 14, 2003 with _the ATCC,
10801 Uni ver si t $€BFDY. UPRR 8

including, but not limited to: the
10 type of subject involved, the size of the subject and

the therapeutic agent delivered.
[0086] 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.
[0087] In a specific embodiment of this .invention,
the aglycosyl anti-CD154 antibody, antibody derivative
or pharmaceutical composition comprising the antibody
20 or antibody derivative is capable of binding to the
CD154 protein that is specifically bound by aglycosyl
hu5c8 produced by the cell line having ATCC Accession
No. PTA-4931.
[0088] In a specific embodiment of this invention,
25 the aglycosyl anti-CD154 antibody, antibody derivative
or pharmaceutical composition comprising the antibody
or antibody derivative is capable of binding to the
CD154 epitope that is specifically bound by aglycosyl
hu5c8 produced by the cell line having ATCC Accessgion
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 sucyoGdslgodh§re, that produces. the chineric rrurl:jdq?j 26 loyEesy!l nmuSc8
anti body, was 20 deposited on Januaryyld, 2003 with the A (§C 10801

University Blvd., Manassas, Virginia, 20110-2209, 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 Ad@@§gﬂon NED PTRPUBC embeRAREUY| cf METHEDETO@SIINI n one

enbodi nent of this I Lon, &gl yc ls I - t} an
anti body deri vg?]%véwﬁgégg?, a%t?l a&%h%%r %%é&?la%él gg%?r%%s téli%% tlgf)enpri si ng
t he anti body or canphbougceetival i sepdssiticapabhprobinghthe t amgilaody nmune

response in a subject. he .ant i bod nti body. deri vative har maceut i cal
W0 2008/ 003175 PETAOEIBEAY 048T0ERE o8 (EifsoB0E! B At achinP el E {0 ¢ he
subject in ag &fetzegt'bye | DRI Bi hdFg sPBYIFic ERB8ELmAAL"6Eferisve inhibiting

amount" of an antibody, antibody derivative or pharmaceutical 5 conposition
i s any anount WHPYEREIOBf f BREi 3@LYePrsihiamitd -CORg4cpRrbibedunp et i on in
the subject to wWaoRhtile oRUBhALRI&HED cAYELRARS O i ARt E6M AL Sthdtn
"inhibiting anount" arle ng ?%nown to tck?ose sgi ISI e(lj I n t[ﬁ% art %nd © depend
upon factors i n@ngdbedy but anbibddyridexivadivehdsioapgbéeobf sbpding i nvol ved,

the size of the subheCkpIBY plbfel MY &pRERY 4T VEEE A by
10 aglycosyl hub5c8 produced by the cell line having ATCC
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 enbodinent of this invention, the aglycosyl anti-CDl54
anti body, antibody derivative or. pharmaceutical conposition conprising the
anti body 15 or anti body derivative is capable of binding to the CD154

protei n NoyRGYssRe3b§087] I n a specific enbodi ment of this.i L.on, the
agl ycosyl anti-CD154 antibody, antibogy derivative or m;ﬁfg%@@ﬁj%ﬁé;al

conposition conprising the anti body 20 or 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 he0a2jof t Hins onevembbdimen2Sof hehiagliyoesyiocant th€D154

anti body, antibo deri.vative _or pharpmaceutical, copposit.ion, conprising the
antibody or anfi¥ Y&eﬁﬁ‘fd‘t‘@é%saﬁ‘éﬁ%‘f@ cﬁntﬂibrﬁﬁﬂ)r::éieff&vlaﬁéve%54 epi t ope
that is specifig@ddnadaiti¢aly coab¥sosybn FetisB Sifudrd iy ibBaycstl |ine
havi ng ATCC Accession 30 No. PTA-4931, and wherein the aglycosyl anti-CD154

anti body or ant3dod3rdederiviald vesieharkebte idfed myibiting ati on of N298Q

(N297 usi ng U e Fin ) 2%9§é 75 RCT/ Q,Q#( 708 26 [0089]
In a specific e%mrrent of this iwr?Se il n?gslt%e tag s;J?(%lsy tg%tﬁi'-CD154
anti body, anti biuflaerdthcatyi wesponsphaanacehaactietiagsb iyt iredneespri si ng t he

anti body or anti %ldy der v%tiv does not bind to _an ef ffector. 1]‘-'3 receptor. In
e dtee5t &

a nore specifi e % i gallnhvaesr"ltclz%rhs,e%eencaegﬂ fcoscfplan f¥cp1s4

anti body, anti béilyat e iniath eeean phdrmbgeaticalof gleegidyitde conprising the
antibody or ant bady deri valive L3 gapabl e ol {0009 9 Lhe CEIS4 protein

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- CDl154 anti body or anti body
derivative or pharmaceutical conposition does not bind to an effector
receptor. w4 a specific enbodinment of this inv ' e

agl ycosyl anti&%%%gg anti body, antibogy derivative ore%%gﬁ%%%éﬁ?#gal
conposition conprising the anti body or antibody derivative does not cause
thronbosis. in a nore specific enbodiment of this invention, the aglycosyl
anti-CD154 anti body, antibody derivative or 20 pharmaceutical conposition
conprising the antilbody derivattiveody depabhéiof imshitaipaiicee gfafii-rg@-ng to the
CD154 protein that s specifically bound by aglycosyl hu5c8 produced by
the cell line h%??%dﬁ A SSPURIRGE - PTA- 4931, and wherein the agl ycosy

anti - CD154 anti pogys PS5 orirardriebedyodemnbdet b¥ eriols Phardmciaid | @de COMposi tion
does not cause thronbosis. [0091] in another specific enbodi nent of this

i nvention, the aglyeosyd aniti-CObP%4anhibeduy, arhibeshdderisigtiaie ¢& or

phar maceut i gal It OQE%# lL0g:Lhe ' '

derivative ﬁg d@%%ﬁﬁ?%%égéllblt %E@?ﬁéﬂi%%ﬁﬁgaggg g%%%Qg¥%?%%?g§¥ing t he
CD154- CD40 i nt enathodyn. dead 200560031 ¢5p#eTeé USR 0D 0i3708 A2 €frg@e2] I n one
embodi ment of thig invention, the. agl ycgg\g/l ant |+ CD]l}54 afﬁetviet]):o%, ant i body
derivative or 5%é?nacé%1ical co%ﬁogltio o%ﬁﬁT%.%g e antTb ya8r

anti body derivahlVergy wapshlieidflinnbirbotheég &rudgd) ammation. For the
purposes of this_ipnvention, infl tory responses are characgterized by

r edness, smelliﬂg?yheat Eﬂu?ﬁ%ﬂ%@%ggngBﬁsggu SHISFETHART A

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,‘Crohn’s disease, multiple sclerosis,

20 psoriasis, and drug-induced autoimmune diseases, -
e.g., drug-induced lupus.
[0098] In one emﬂodimentvof this invention, the
agiycosyl antibody, antibody derivative or
pharmaceutical composition comprising the anfibody or

25 antibody derivative is capable of inhibiting an
autoimmune response in a subject suffering from an
autoimmune response which is derived from an infectious
disease.
[0099] In one embodiment of this invention, the

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

autoimmune response in a subject suffering from an



dilation with edema and m gration of phagocytic |eukocytes. Sone exanpl es
of inflammtory responses 10 include: arthritis, contact dermatitis,
hyper-1gE syndrome, inflammtory bowel disease, allergic asthma, and

I di opat hi Cyj spgy@i ory disease [Gallin, 1989]. Sone rthritis
include: r gr}%t old arthritis,. non-fheumatoid inflama orﬁozlro?{w?t is, 15
arthritis associated with Lynme di sease and inflammatory osteoarthritis.
Sonme exanples of idiopathic inflammatory di sease include: psoriasis and
system ¢ lupus. [0093] In one enbodinment of this invention, the 20

agl ycosyl anti - aRtbdmathé bosyporidy iWbadyh der d¥aiveg€ Brom P&y te@eeuti cal
conposition conprising the antibody or  antibody _derivative is capable of

i nhi bi ting rej e€YPBROMBy SPRAYAGBNTIL 1S, t F¥RS pRafeaRL orgBh. [0094] In a

more specific eghedbaesh, Ofy i 5125 dreeBELeN1okbs. agl ycosyl anti-CD154
ant i body, antlbodi derivative or pharmaceutical conposition conprising the
anti body or antilBd891deri ¥atone swbadipebteosf thiahinyentirrejtd i on by the

Subl £t Of st SEROLABL S 00ty By WLEL e BIG0 gpancr ooty 0 ST EL
agl ycosyl anti - chabhaeatt boal) , camiddicdyndeompal 8 veg othe phatr Hmsiutdrca
ant | body dor | vaBrbePPeY (ARRTRH O HnBPPPAG OF albEORt e R RN 1 n a
subj ect. [0096] ihnaopgepgaedi nent of this invention, the aglycosyl
anti- CDL>4 anti%%g¥1]antigggg éﬁgéﬁfgg %% %Ebrosis include: pulmonary
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 pharmaceuti cal conposition conprising the antibody or anti body derivative
I's 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 wef 20bdijos17s Nvent i on, the 10 agl ycosyl anti-(Iﬂ;@n€¥%%m§g%s ant i body
derivative or pharnmaceutical conposijj on conprising the antibody or

anti body derivative is capable of inhibiting 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 diteqpss. erSdneraiangles ofy asesul ait Skbsessd dirnylaidei:c

t hr ombocyt openi a_ purpura, henolytic anem a, diabetes nellitus, inflammtory
bowel disease,aE£%ﬁ§% XL ET MTPEEpHELSRe| ¥R 6%, 20 psoriasis, and

drug-induced aufoioapne difeRseembod@m@nt OF Ughi HAdueRsht 143S.£HLO098] I n one
enbodi nent of this invention, the cosyl anti body, antibody derivative

agl
or phar maceut | éaly%%?%ﬁﬁﬁj&?qumﬁ%éi;ﬁéﬂ Aerbydtbolyor 25 anti body
deri vative i cgnabhseal U Ridrghi8 onab b FIME, [GRPUNAA oA o3ub) ect
I's deTived froma

suffering froman autol rmune response whic i nfectious
di sease. [0099] ahhibedy eddroidiatsie dfs chpsblaveht immibithieng 3theagl ycosyl

anti body, antib rivative or rppceutic conposi t.i.on . conprising the
anti body or an?ig%%gger etfjl“(%/rétolé\ie'r icgquaﬁgﬁl?g %?filsnh]r%ﬁ i P aut oi mune
response in a spbfeetisyfiwsm g T rcehlaealCez2D05/O031,7% PCKd132004/ 018708 29

AUt Ol MIUNe T eSPg D ket ‘o Tynphona. Such an aglycosyl anti-Cpise

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 wviral 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 oxr
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 owo 288do¥@sly derivative is capable of inhibiti ' | in a
subj ect. [0101] Sone exanples of fibrgsis include: pul rrﬂ[ﬁ‘é{rléfm‘@ghﬁif brosis or

fibrotic disease. Sone exanples of pulnonary fibrosis include: pul nonary
fibrosis secondary to adult respiratory distress syndronme, drug- induced
pul nonary fibrosis, idiopathic pulmonary fibrosis, or hypersensitivity
pneunoni tis. Sotike lphaxmaqeesicdl fdompobicidhsendes dcaraditdissnddepatiti s-C;
Hepatitis-B; cirrhosjs; cirrhosis of the_liver econdary tqg.a toxic insult;
cirrhosis of thBSFPYeFing ddy %%3°Hr8§s? E?WPﬁ%§9§eEﬁg%qu§qq ver secondary

to a viral infegtibsdy ad Lididesi FBeefivhbievei ¥4 Sesendy or?@HeO an
aut oi nmmune di sease. [0102] In one _enbodi ment_of this invention, the

agl ycosyl anti b8H¥EagRt PhoUYerGalasi & BEODHARF Hacert} Tal and iesifEon

conprising the apli BREYL&dy /P dIedolplb¥abivent Sn&gpabl e of inhibiting 25
gastrointestinal disease. 'Sone exanples of gastrointestinal disease

i ncl ude: esophageaivadisebrenpliar foxmedmmbhergbyoiig tha came tampr
scleroderma. [O ln..o i t.Qf .this i L,on, the 30 aglycosyl
48750 MoRIITRIL G ke PUBILLE

anti body, antib armaceuti ca nposi ti on conprising the
anti body or antf{dbody derIwaine/enbtodiapabl efothishidbvéntuprvashd ar WO
2005/003175 PCTég §88g§ 1§§E§£Ody, antibody derivative or
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 the cell line having ATCC
15 Accession No. PTA-4931. One sﬁch method for detecting
the presence of tumor cells or neoplastic cells in a
subject comprises the steps of: administering to the
subject an effective amount of aglycosyl antibody,
antibody derivative, or the pharmaceutical composition
20 under conditions permitting the formation of a complex
between the antibody or antibody derivative and a
protein; clearing any unbound imaging agent from the
subject; and detecting the presence of any
‘antibody/protein complex or antibody derivative/complex
25 formed, the presence of such complex indicating the
presence of tumor cells or neoplastic cells in the
subject.
PHARMACEUTICAL COMPOSITIONS

[(0108] This invention provides pharmaceutical

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

pharmaceutical composition comprises one or more



30 di sease. Sone exanpl es of vascul ar di sease include; atherosclerosis or
reperfusion injury. [0104] In one enbodi nent of this invention, the
agl ycosyl antibody, antibody derivative or 5 pharnaceutical conposition

conpri si NOwWdw j-body or antibody derivative is cap foinhibiting the
proliferation Oo?dasl'h(‘bfel | tunor cells iﬁl a subj ect suffﬁﬁ%gﬁp?%&mg?T cel |
cancer, - e.g., a T cell |leukema or |ynphoma. Such an aglycosyl 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 otgTlyeesyl amtrcmeld sintibbliaéssob] &etibddi05] _ In one
enbodi nent of this. invention, the 15 aglycosyl antibody, antibody
derivative or PRALHBELY®Fcal conposition conprising the antibody or

anti body derivaiipygojs capablfoies RRidBELMBA VOE 8bhid N erdhonf tee T cells
of a subject by the HTILV | virus. Such an aglycosyl anti - CD154 anti body,
anti body 20 der Pharngeewtighhrqriamalitdanscoapolurtionr negmprel seadhi ni stered to

t he subject in Y hahi DL, vir [ j.Qqn. 10106] In
one enbodine%t gﬁa?ﬁ?ggé%géééiinﬁégﬁﬁgabggl?%%%§¥£bﬁ%?ﬁ%%§$&%ﬁgiS%dy
derivative or 28ephaenpcesiiicid, comuifetri orn aoapabiliget he anti body or

ant i body derivagbiggis capabl e ima astic cells in a

i ng.tupor cells.or . neopl
subj ect that ex a protel Hmrt%%ari%s}cg 8L ?%3%19&51?%0 ﬁi}}’tﬁi by agl ycosyl
hu5c8 produced ibyehbeof§! the i praahaldcnd iAZC0, As6685t 5 Nza 3 T A4931. A

met hod for imaging tunor cells or neoplastic cells in a subject conprises
the steps of: pPhosphate 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 agueous or oleaginous suspension. This
suspension may be formulated according to techniques
known in the art using suitable dispersing, wetting,
and suspending agents.

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

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

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

administration can contain suitable carriers or



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

PCTI US2004/ 018708 31 the pharmaceutical conposition under conditions

per m t ti ngwbheosfoesirmti on of a conpl ex between the ant isgays2e/0808 body
derivative and a protein on the surface of tunor cells or neoplastic cells;
and imaging 5 any anti body/protein conplex 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 | ycosyl anti body,

anti body deri vatSXe-RIEME pFEF éﬁu??’élélsréﬁ%bsigﬁ 8o ACEPAG  t he anti body
or antibody derdatiae sueroaRabhecséLediNa ite Jenasakee, Rholunpr cells or
neoplastic cells in a subject that express a protein that is specifically
recogni zed by dRREGON. Kised cpuBdnkesphpte headaiiun cagbragtag ATCC 15
Accession No.  PTASIAL crPa 1alCNoleL 10tk {0Ta il €013 el aPbEgCERE: Of T umor
cells or neoplastic cells 1n a subjett conprises fhe steps of:

adm ni steri ng t carhéde sa@sdedincandef f etthowt dnimirttatdfonagl ycosyl anti body,

anti body derivative, or the.pharmaceutical conposition 20 .under, conditions
por i tting the MEIRRSTORtar 1R8N LRLOfien VR Br@ Tttt BOSYUBr SEATFDody
derivative and aglywdlia®id); agldealgifianycithbournblidth@indedgeBhatr 8ant he

subj ect; and detecting the _presence of any _antibaqdy/protein conmplex or
anti body deri vati® IFShgeluds RERARE: THEDEIdNLOSS: SR UBonpl ex

i ndi cating the ﬁmt@%fe@@hlggg! s or neoplastic cells in the subject.
PHARMACEUTI CAL  COVPOSITTI ON

10 polyvinylpyrrolidone (Povidone™), hydroxypropyl

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

15 [011le6] 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 [0119] 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 pharnaceutical conposition

conpri ses |pRogioses e WO 20051003175 PCT/ US2004/ 018708 squ%g,%,yl
anti-CD154 anti bodies or antibody dejivatives. [0110] | n another enbodi nent

of this invention, the pharnaceutical conpositions nmay 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 peihraceliutesey algiepitalsl, etragacanths pebiobphatel diuf.f er ed
sal i ne, physi ol Q ir%%' eggl I ne Méal'taer, ]lO citratel sEcrose/ T\/\rﬁgn formul ati ons
and enul si ons - gg SR et B Shu RS g ™Y BXEE]) f“riio%%é ¥Wbodi ment of this
i nvention, the pphgwvimgeuslcsthoXxomagiuiidoformylbeidatigered in a
m croencapsul ati on devi ce,so, as to reduce or Erevent an 15 host immune

o]

response agai nsPREREAGEBEEFHL aPwPostilondy OfoFRAAL FBY¥EHt HER i GBR id*Edmay al so

be delivereds migroaReapsvhed&ts | el BRANGyradshand a1ikposone. [0113]
I n one enbodi ment of this invention, the phafmaceutical conposition may be
in the formof &opgainéng} etoggtdrammidpthgapnstiva, cPOPOERAMl €, a sterile

For mul ated accordERa R0 Deah quse am PRdt Re ar FHaCmI! i f

di spersi ng, wet tgegts.andasispendiquidagedt powdbr| 6étvhlaniome ehtdd nent of

this invention’phg%maceutical 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 compositbion 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,
liquid polyethylene glycol, and the like. In some
embodiments, the composition includes a

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

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

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

oleate.



pharmaceutical conposition may be delivered orally, topically or
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 cq@sibsostzabl et, aqueous suspension or sol uti of. . &9hdshistos
formul ati ons of the conpositions for gral adn1n|strat|on can contain

suitable carriers or WO 2005/003175 PCTN52004/ 018708 33 exci pients, such as
corn starch, gelatin, |lactose, acacia, sucrose, mcrocrystalline cellul ose,
kaolin, mannitol, dicalciumphosphate, cal cium carbonate, sodium chloride,
or alginic acid[omn$ﬂnteglﬂ1@ms drtaddimetianoliet hsedihnehtitlen, wheout
limtation, ocrgstalll e cellulose, corn starch, sodium starch

gl ycol ate, and 8 GFHPECULT P L TCRIIRAB I5iLo8e FSMPRABS R ahr OB R § nkltite

acaci a, methyl cebkub9sfeisRei w@arh0xywet hykcst ! !k”@éelo%)loof an
pol yvi nyl pyrrol i done( Povi done"' hydr oxypropyl nethylcellul ose, sucrose,
starch, and eth?B&¥FPEYbs%ntlt 94 s bRt OF apnbibededdertYatderaagnesi um

stearates, syeatheraskd 184! ol doat CaclBXERObkErs and ool | of da

silica. 15 [ nor e I c enbo I nvention, for
t opi cal appl i catliodag) theI@hgm¢mﬂmhndumﬂnt o@npbsstlnmsnhagnbdﬂknrnulated in
a suitabl e ointnent f formul at.i ons OftaE% nposition for

ex
t opi cal use |ncPBEéma%rB%rce?ﬁggklﬁﬁa hﬁ SPF %Y cPEAFRE139%% 0! uti ons, and
oi ntents cont aiderigat e achi ¥€ch igigireicentiaal uampegstsmp@dfﬁeaand

vehicles. [0117] In _one enbodi nent of this invention,

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 immgnosuppressive 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 surfacg 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, mycophenoclate mofetil,
mizorubine, deoxyspergualin, brequinar sodium,

leflunomide, rapamycin or azaspirane.



topical sem-solid ointment forrulation typically conprises a concentration
of the active ingredient from25 about 1 to 20% - e.g., 5to 10% in a
carrier, such as a pharmaceutical cream base. [0118] in one enbodi nent of
thi's invenyhosnedii@dr maceuti cal conpositions for inhal gpipRiR2@Re187¢s ansder nal
conpositions can also readily be prepgred. 30 [0119] In one enbodi nent of
this invention, liquid formulations of a pharmaceutical conposition for
oral admnistration prepared in water or other aqueous vehicles can
contain various suspending agents such as WO 2005/003175 PCT/ US2004/018708
34 et hyl cel | ul d9&253 g| nanegther syehadimentse of| ‘n‘hlﬁellgVﬁntl@arrageenan
acaci a, pol yvinyl on p | coh mul ati ons of
phar maceuti cal %%%%%%I %ghsgg¥f$%$§cﬁ%%étq¥%ﬁgc§% gharﬁ fd%g sol uti ons,
enul si ons, syrupempodiehiorsr sompnl’malgtlui‘g:,m tnageblaelinwluaedihiana&t ive
corrpound(s) wetti ng a ents,. sweetengrs, and col ori ng and_flavoging
agent s. varlousctFﬁ &e ndPREHEET For gﬁﬂsgﬁéaan?hS PRaAPARC 2t i 2 al
conposi ti onsscalkike witepaabdlbyadd nvweidtional fort Aadsnistrathahation into
the lungs of the manmmal to be treated I n one enbodi nent of this
invention, liquid fornul 82 6Ns N OELIVERY REHBES| tion for
i nj ection can cofparis3e Va‘i‘h@“§g§féc§éﬁ Sarftlidénégztlén%@%&?@é €Pi | s,
di mret hyl acet am de, dinethyl formam de, ethyl |actate, ethyl carbonate
i sopropyl nyrlsﬁaﬁebOdwtﬁanevatpmﬁ§mﬁhﬁreqf,eandgpyaemebeuplepylene gl ycol ,
i quid pol yethylone, glyghs 8ROANE JdGieidh HOYP o TRALHIE Seatdls o
conposi tion i nclU

10 subject in any manner which is medically acceptable.

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.



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 ogiye@hdoXe@efePt abl e excipient is 25 infused. Phyermbngi/aiaiosy

accept abl e excipients can include, Bor exanple, 5% dextrose, 0.916 saline,
Ringer's solution or other suitable excipients. 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 ¥32fy} aci 40- 2emgre ﬁqﬁﬂf1c0|e§§pg_m%t205§730@g]l}7@syl

PCT/ US200410187Q8+ i32ph8423ht i Bo@Es eTHIRAITFRR gebk-ilALSvEBVEREi on, the
pharmaceutical conposition conprises fromabout 0.1 to 90% by wei ght (such
as 1 to 20% or Phegmpgeputiraincomprsiivans aft thdplsaventipadyavrbant i body
derivative 5 ther£gt.;gl phar | Gal t e rier. [0122] In
one enbodi nent of t ﬁg%?ﬁ%gn??o%?&gﬁghﬁgﬁ%¥ﬁ%&0ggrgghtg%g&o?gthe anti body or
anti body debi vatapselies, edebhlphar neqeetis auspemsasnti om satuesonaccording to

the fornul ation jJ l.f and_the therapeuti.c 10.effect desjred in the specific
pat hol ogi es and f()%E%(r?)rlel at &t ?h@?ﬁ%e?ﬁ?%lfr]é:gieﬁgﬁg}mﬁﬁﬁf ngt,lSu?? }éﬁ:osyel

formul ation i s antdl-lcpeskabhtsbediés, tdre iyddyl Geriateived08A@ Ansel , 1999;

Ki bbe, 20001. Conventional nethods, ,known to those of ordinary skill in the

art of 15 medi ciRRETTEERUEECEEcBOTROSHMMS MY PRe 2PRAPAEEBTEACEP 2
COMpOSi tion 1o the sl e6bich®ig3by ! foS O BROUEMBNLSeah, t Bl Sthayent i on,

t he
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



pharmaceutical conposition further conprises an inmmunosuppressive or
| mmunonodul at ory conpound. For 20 exanple, such an i mrunosuppressive or
i mmunonodul atory conpound may be one of the follow ng: an agent that

I nt errupt swo 266do3€est i nul atory signaling via CD28; an P(?Igl?é%odoli‘%ﬁ
interrupts calcineurin signaling, a 4orticosteroid, an anti-pro |%erative

agent, and an 25 antibody that specifically 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, LT(3, and VLA-4. [0124] In a sone
enbodi nents of pixsmdceaniidadn cotpes i8Donamath asuippriessintd oo magirbeonodul at ory

conmpound is tactolims, sjrolimus, nycophenol ate fetil, —m zorubine,
aérb’r i aﬁd EQdRu PR3 %‘FI ORI 1% % 85N 28spi rane. WO

deoxyspergual i n;

2005/ 003175 PCTHASZO0H LB d0& ragedboidd] patciotdwit LHiod et s of this
I nvention, antibodies, antibody derivatives or pharmaceutical conpositions

conpri si ng t hen?MedPIY i RALIPOLY AeR1vRbhYai e rPhyFRacsye igeldi spenser al one

or as part of a-Smkdditddd laREehsa 394 i@ﬁé%}%&ééﬁ%fﬂn%@ ish ahkon.
ADM NI STRATI'ON AND DELI'VERY ROUTES [0?26] e agl ycosyl anti-CD154
anti bodi es or swp]erils ddiinagenesalher tof | 1 dinl HHwmunec e pattch.

manner whi ch i s'aEi al |y heRusEabrEoaf it o e Q el BELERR ent Ton
"admi ni strati ondglymansl amricfChilba aﬁamuadﬂemﬁt&nnkbdﬁyeﬁﬁﬁiwbsﬁeebng an ’
ant i body, anti bod erivative or pharmaceutical c osj tign _known to those
skilled in the %?¥ 5Eﬁﬁpaceut1cal %omp081tlons may(ﬁg)admlnlstere 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.
[01361] In further embodiments, the aglycosyl anti-
15 (D154 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



15 should not be limted 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 subj ect By hiYeeslison i ntravenously, subcutaneously, %f/ﬁ&ﬁ@ﬂ?ﬁbti oneal |y,

intranmuscularly, intramedullarily, ifqtraventricularly, 1 ntraepidurally,
intraarterially, intravascularly, intra-articularly, intra-synovially,
intrasternally, intrathecally, intrahepatically, intraspinally,

intratunorly, intracranially, enteral, 25 intrapul nonary, transmnucosal,
intrauterine, sulddatgealt, tbe bpealfic gthameaeeudficaidf canpatibhonr t unor

wth b ' tandard nethods. [0128] .| .enbodi ments_of thi
Prventi on, the SERYCOLP MR P OCBIR St | e CAnEI BOH BBRPoat i ves 30

and phar maceut i cpl13eANposThie0AglyBysPE @t Umtar athttibodiseh) eat ibydy out es
i ncluding oral, pasal, ophthal mc rectal, or tagpical. WO 2005/003175
PCTI US2004/ 0187 T iyptiyesorhereat napd RipumacedtdepddrrBrrsit henads cosyl

anti-CD154 asti RofiLSnyvantiBAdkagent ValheS Ry RRAGMRGRHE LCALa£QEPOSI ti ons
of this invention nmay be admniStered to a subject orally in tﬁe ormof 5
capsul es, tabl etfor apradsn sndpeations, cucivlast Peeyventiog30imbinea nore

speci f1¢_embodi nellyo e B0LYCORYL oo AN | - RkRH AL padiess apbibody
derivatives and priar maceut I ca CO%DOSI I ons may pe-adm nistere 0O a
subj ect topical oy aphlifcatimen sfich &g eamexvigetioenat ant@gen the |ike.

[0131] 10 other cpbodirents of Lig Iyenti b (LhS. ghycopul anti-gpise

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. In 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 (8) 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 vagbdosddtad antibodi es, antibody derivatives papgisphabidamgeuti cal
conpositions may be admnistered to 29 a subject by sustained rel ease

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 bi oconpati bl e sustained release inplant into the_subject. 25 [0133] In a
nore specific effodiffeArtverhacRgRyceRsFrikad imoms1 Sulant iBolh®s, anti body
derivatives and ey t Lea o} hit 4 fr. tehih S SbN ' be

adm ni st ered toI% suéﬁggﬁgbggiE?gc?gg?%ﬁﬁ@gg¥g¥bEpggogf¥ﬁggﬁ$EF§?¥ation
such as by usi ngxperigentsd Betahis 30 depot injectable or biodegradable
materials and nmethods. [Q134l Lp a nore specific enbodiment, the aglycosyl
anti-CD154 anti bodi es, an ﬁﬂy—gerivatives and WD 2005/ 003175

PCTI US2004/ 088700142 pharhecéol lowling caprogilidsonid laktivhte theemétladdsmy be

adm nistered to a subject by ap ing to the skin of the subject a

t ransder nal patéﬁ“iéﬁk ?ﬁfﬁgo?hghén? %EERE %ﬂﬁﬁQ&iﬁﬁ'deﬁP%EFggé or
pharmaceuti cal SmdiAIRSItioa8, aaadaagﬁ@/amaﬁsh%ﬂo%&féhd’te@c@@ateéct with the
subject's skin, generally for 1 to hours per patch. 0135] In other

enbodi ment's of tFARAITIPER PEA, PRRBMCBRFY diymaldat iencppsaeanti bBdrks,
anti body derivatiMesr A RNaREREEYI bGP IEAMAY LHPATHRY cBerAdaLni stered to

10 skilled in the art are within the spirit and scope of

the present invention.

Example 1: Generation and Evaluation of Aglycosyl
hu5c8 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 hu5c¢8 mAb to chRvaas
diminished twenty-five-fold, as compared with
glycosylated hu5c8 mAb (FIG. 2A). No residual binding
of the aglycosyl hu5c¢8 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 @85&)0‘5/03’3?750'3154 anti bodi es, antibody derivati \ }1%9&4/01870

phar maceut i cal conpositions of this igvention may be admmnistered to a
subj ect repeatedly at intervals ranging 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 pharmaceutical conpositions can be
adm ni stered i n[omabli pl ePklomescqikeimetdys bf dglycesyl thufwhingile fithe t ot al
desired daily dose. The effectiveness of the nethod of treatnent can be
assessed by nonF¥YBPPRLITAPADEEYfj ect for known signs or synptons of a

di sorder. [0138] For allrgeabaimpichcahtirBt$ohOVenti Srorihes Lasage and
dose rate of the aglycosyl anti-CD154 antibodies, antibody derivatives

t her eof and ph&ﬁﬁﬁé@u@@c‘ﬁﬂ!/]@rﬁﬁﬁﬁ toifohs568 MAPsandvesityepswl fladidbve 30 to
produce the gesingdeebhieths WddpdleReitd RladedbelYoubleddld U, such as
t he To be g P

the nature o di sease treate e size o e subject, the goal
of the WO 20051pb3tmacHCineISh Gi(lh&AG5 us3fgt aehwaradmpaienepge aidded

pharmaceutical copposition used nd .t he.jud nt of the treati

physi ci an. [013@‘3(]1 hé %bf?/%o%lgl eran%l%fgijoﬁn?gngF%E?t%ﬁi {)vgﬂé\}oqgélri vatives
t hereof and phartetesticnhl corfOadd s 19f Pharkhght i Oyept | ararpy N .

adm ni stered as_a _single dosage for certain,indication such_as b|1?Lreeventi ng

i mune respons&ifo AncaRt? §he \ahadtmagokiBREL e Pgogijp%%e?:}‘d Ta

10 1 contains the mean pharmacokinetic parameters for
husc8 mAb and aglycosyl huS5c8 mAb. The clearance and
volume of distribution for hu5c8 mAb was slightly
greater than for aglycosyl hu5c8 mAb.



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

t her apeuti or exanple an antigenic pharnaceut'(glizéI I%ergen or
a bl ood prgﬁﬁﬁﬁghﬁVga gene therapy vgctor. In indicaif% %ﬂ@@@gg tigenis
15 chronically present, such as. in controlling imune 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 enbodinment of this invention, the subject(s)
that can be treated by the above-descri bed nethods is an ani nal

Preferably, the animal is a 25 manmal . Exanpl es 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, Md cat. Preferably, the manmmal is a human. 30 [0141] This

le
i nvention t I foll ow.
However , oggmggﬁl I"e |é]caﬂﬂghgrl?g%rﬁ@?gg&ﬁ%@@p%t@?h@@t he specific
net hods and results discussed are mareI% illustrative WD 2005/003175
PCT/ US2004/ dntrayenons Beses ofEither hubcs or Aglyeos¥hhHse8 toui 1y in the
Enbodi ments of the Invention that follow thereafter. Experinental Details

EXAVMPLES  Cynomolgus Monkeys*

Antibody  Cmax® cr Vss® t,
(uoml)  (mLhrkg)  (mLikg) (d)

hu5c8  515(+16) 4.61(+0.70) 71(+10) 11.5(+2.5)

agly. 869 (+360) 3.10(+1.10) 47(+11) 11.8(+3.0)
hubc8 .

" 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 corlmcentration, ¢ systemic clearance, ° volume of distrubution at steady

state, ® terminal phase serum haif-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 t arent to those 10 skilled in the art _are within the
spirit anga@E@%ﬁm%@? t he present inveption. Exanple 1: FEIAEPAH O %8ind

Eval uation of Aglycosyl hub5c8 Antibody [0143] Expression
and-characterization of aglycosyl 15 hu5c8 mAb In order to reduce the
effector function of hu5c8 mAb, an agl ycosyl formwas created by changi ng
the canoni cal NekTwdmsl -Asksigdie iin the heavy chain CH2 domain to a Gn
resi due. 20 [01441 A conpetitive binding assay denonstrated that the
ability of the &@t4Tbsyl hus@enesptignnphoprpibedies surfacdheD154 was

unal tered, as C?é@é‘é@f’?%‘ﬁnzétl‘égﬁ%\%g's&%gsﬁhﬁéﬁﬁzﬂ’?&? J {ddCrpad) thrgl45] The

reduction in effector measured 1n vitro using a bridging
assay format. Theenréeserikedipmivigusiyagl Seosiddduntas MEP2t anBct Rl was

di mi ni shed twenty-five-f as_co red. wt I syl ated hu5c8 mAb (FI G

o) "No T esi i B e 2 G ¢ e RERRLERLY" humed HEEY G PRRLASEBL d be 30

denonstrat ed atigoaneeildbiie AyonupheoaAcoy(nBlosds) e t1e HeerRlkhglicosyl at ed

hu5cs mAb gave EC50, of , 50 n%!n1 I n,the_sane assa fqrnatI}FIG. 2B). WO
fﬁﬁ%ﬁﬁ a

2005/ 003175 PCT? J i £ 101 UG RESPN AT $R c G He Ui D Blagl ycosyl hu5c8
MAb in  cynonol gUsh&PIEY Swas made in glycosylated hu5c8 mAb by unique

gsite 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 hubc8 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. CDl54 binding assay. A FACS-based

20 competitive binding assay was done on huCD154* D1.1
cells (gift of Dr. Leonard Chess, Columbia University,
also available from the ATCC (CRL-10915). The binding
of 0.1 mg/ml of biotinylated hu5c8 mAb to cell surface
CD154 was competed with titrations of hub5c8 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. CDl54-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 huscB 5 mAb from two i ndependent studies were subjected to
phar macoki neti ¢ analysis using a two conpartnent nodel wth a first order

elimnatio stant (WnNolin Professional Software v3. 1, Pharsight
Corp., Cargid‘ﬁlgqogﬁlgl G 3 contains thg pharnmacokineti C\I%Tquzﬁ%‘élyﬂﬁ Tabl e 10

1 contains the nean pharnacokinetic paranmeters for hu5c8 mAb and agl ycosyl
hu5c8 mAb. The cl earance and volune of distribution for hu5c8 mAb was
slightly greater than for aglycosyl hu5c8 mAb. WD 2005/ 003175

PCTI US200410187Q8ps4? dat&idg MaayPhakBeekbigbd Coyad et e o d=ald1aw ng
Single 20ng/ kg Intravenous Doses of Either hu5c8 or Aglycosyl hu5c8 to

Cynonol gus Monk¥55iseER | BotSA @ipissCi (NgdgerNyee Roghester mMY 1 IKEPR) (nl/ kg)
(d) husc8 515(és%@}nf}c_:n(a‘>t1(<-,1+v9-47Q?1 l}é(l:t( +}0)Er§g2‘gn15£égor§%%jn§1%y o Bt

3.10(+1.10) 47(11) 1178(3.0) a reported as the arithnetic nean +
st andard devi at FBA54 n(Biggé¢ns Kdrpunsscs190h¢ainehBs gardipthen blodkingt he

agl ycosyl hu§c8wg{:ﬁa{[g§:§%]%?{lg%s _' n%itg.}égliaésré?]aﬁg C q{‘%?t ion, systemc

cl earance, Voluime o ubution at ea m nal phase serum
hal f-1ife. WO 2Q83$6681 Tt RCIdHISRAIGAHHRIRT 0Berd St el HEPId txarmulsa 1 [ 0147]

1. Generation of. Antibodies. The _ sel ection, cloning, and humani zati on of

hu5c8 mAb have fBEe%Odr&%‘r“?%thpr‘ggvicouézﬁ‘ﬁ P&aEes iRt T ,‘g'i Zanﬁi(thﬁ"e
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 CD154-expressing Chinese
Hamster Ovary (CHO) cells (Biogen) grown in 96-well
tissue culture plates (Corning Life Sciences Acton, MA,
USA), with measurement of the mAb-dependent binding of
fluorescently labeled Jurkat cells transfected with

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

25 Rockville,  MD, USA). CD16* Jurkat cells, growing in
RPMI with 10% FBS, 400 mg/ml Geneticin, 10mM HEPES,
sodium pyruvate, L-glutamine, and
penicillin/streptomycin (all reagents from Gibco-BRL),
were split 1:2 one day prior to performing the assay.

30 [0151] In the assays for both the FcyRI and FcyRIII
receptors, the Fc receptor-bearing cells were labeled
with 2',7'-bis- (2-carboxyethyl) -5- (and-¢) -
carboxyfluorescein acetoxymethyl ester (BCECF-AM)



5 Karpusas, 2001, respectively. The hu5¢c8 mAb hyridoma is available from
the ATCC (HB10916). The heavy chain glycosylation site nutation N298Q (N297
using EU nunbering) was nmade in glycosylated hu5c8 mAb by unique site

el i m nati og, SIS using a kit from Amersham 10 P ech
(Plscatamaypmﬁ%ﬁﬁﬁg ) following the panufacturer's reg%%ﬂﬁﬁgg@%bﬁ%tocol

The resulting aglycosyl hu5c8 was stably expressed in NSO nyel oma cells
and purified by Protein A and gel filtration chromatography. The cell |ine
produci ng the agl ycosyl 15 hu5c8 antibody is available formthe ATCC

(PTA-4931).  SDImBRGEuRaf PAshed imidler@§! ORi | USAS | B8r CHE ONBL QGRS
denonstrated that the protein formed the expected disul fide Iinked

tetraner. [0148P72C- gﬁe’élWW%%?emAVFAQBCE‘é%eBCEQ@ MonpletiQ’i 08
bi ndi ng assay “@ﬁedQQﬁeQthHéiyéﬂ%eﬂgl1kcuﬁshea (g % Oésg%%iﬁﬁp Thd Chess,

Col unbia University, also available fromt e binding
of 0.1 ng/ M of mhhateayhat 29° GuSnould Fewvewela@rMQ&e rehdod4dweg conpet ed

wth t|trat|ons of . hu5c8 %ﬂnd,ZS %&#¥095¥I hu5¢8 mAb. Cel | - bound
bi ot i nyl at ed® huSBEHHRE SFBET et eidtes R-§ ?Epwﬁy?d¥ﬁaﬂﬁ?%d%rytherin (PE)

(BD- Phar M ngenc$aBfPigg023£4\ FidfYesdR@itamik@opl A8k NBeadéf | mltnei
inferred fromthe | C50 val ues of four paranmeter curve fits. 0149] 3.

CD154- Fc' yR bri §§rrgrasisay sBedtgrd, Bﬂhdpﬁé)aWFFhl@negxﬁktéth@asured usi ng

ant gen and o FERVRCBRITrOY (BHY HE BB ARG SRk R B Gl 05 05910

PCT/ US2004/ 018708. 44 (CD64) bridging assay was perforned by coating 96-well

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 respense to TT was evaluated in separate
studies. The administration of aglycosyl hu5c8 mAb or
glycosylated hu5c8 mAb produced 70% and 77% reductions,
20 respectively, in the overall primary immune response
(Eayc) , as compared to saline-treateq control groups.
FIG. 4 shows the TT antibody titers through day 42 in
graphic form, demonstrating that aglycosyl hu5c8 mAb
inhibits a primary humoral response to a degree
25 comparable to glycosylated hu5¢c8 mAb, despite its
decreased FcyR 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,



Maxi sorb ELI SA pl ates (Nal ge-Nunc Rochester, NY, USA) overnight at 4°Cwth
1 mg/ M reconbi nant sol ubl e human CD154 (Bi ogen, Karpusas, 1995) in PBS and
then blocking 5 with 1% BSA in PBS. Titrations of hu5c8 mAb (gl ycosyl ated

or aglycos hen bound to CD154 for 30 m nutes ' pl at es
wer e msheﬁ@zgwoﬂg bi ndi ng of fluogescently | abel ed %&é‘%;?ogﬂégﬁ? cells
was neasured. The W37 cells were growmn in RPM nedium 10 wth 10% FBS, 10
mM HEPES, L-glutamne, and penicillin/streptonycin, split 1:2, and
activated for one day prior to the assay with 1000 units/m of IFNy to

i ncrease FcyRl espsestent. with SQihibieibay&F| thé Ghilfyrdl iflgHghRsSays were 15
performed using a,nonol ayer_ of 154- expressi ng Chinese Hanster Ovary (CHO
cel I's (Biogen) gﬁe,%) the qralggsyl mdd wag Prefentl Haka @k fhfynife

Sci ences Acton, [his4] USA)ASvgtﬂhmh@ggageo{,ftﬁgirﬁaﬁ%, bi ndi ng of
fluorescently | abel ed Jurkat cells transfected wth 20 CD16 (gift of Dana

Farber |nstituténhBastden, MRIWoRL lymps upde dpicpsies| showsterthageeded into
96-wel | pl ates |l s/ g enklvency.i n a-MEM wit h 10%
59 Bhe kFa0ense AP Uriid10LAN0CLE POIGI MO 6

di al yzed FBS, 1 rex | utamne, and " penicillin/streptonycin
(all reagents faghyCGohgb-BRc® AR dkreialted, aMnaliSAyas @ieatlur kat cel | s,

growng in RPM, with 10% FBS, 400 /m Cepeticin,_10 HEPE sodi um
pyruvate, L-gl ufigﬁfﬁg?e‘ghaas pée?{‘f‘p(ﬁrlqragﬁpsf:PE F3hyei at'rqjl’\é r%%?ga%ﬁds from
G bco-BRL), wee@isglsl dhe cmeveday rarieoanHosRLII proddgoyitey dssay. 30 [ 0151]

In the assays for bot hgthe FcyRI and FcyRI Il _receptors, the Fc
recept or - bear i ngREBI F83 \Rf EhaTEFE* wi CAntrol animals had multiple

(ZBCE CFblAﬁ/) (20 capboyy eh¥bdePatand Markedi Poxybbupressetindngt oxynet hyl ester
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 hu5cS8
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 cynomolgus monkeys
[0157] The ability of a single 20 mg/kg dose of

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

30 challenge, four of these animals received 20 mg/kg of
aglycosyl huS5c8 mAb (Group 1B} and four received saline
(Group 1A).



WO 2005/ 003175 PCT/1JS2004/ 018708 45 (Mol ecul ar Probes Eugene, OR, USA) for
20 mnutes at 37C. After washing to renove excess BCECF-AM 1x105 of the
| abel ed cells were incubated in the assay for 30 mnutes at 37C. Unbound

FcyR cel | §owgéspos@soved by 5 washing several tinmes an read on
a Cytofluor 2350 antjor escent Mcroplgte Reader (MIIi %ﬁéﬁé@ﬁf%\@pgtl on

Bedf ord, MA, USA) with an excitation wavelength 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 primry

huror al  responseoiss] t et agetsoridang by 28bpGESed Mk NHEd Wt rivelieys The
ability of a sipgle 20 ng/ kg dose of each 15 of aglycosyl_ hu5c8 mAb and
gl ycosyl at ed huBEgIyipler pugelr dhdacesr afng Rosamperitude thém bit a

primary anti bogy;hesponafurdd r-EEg%%egvm @ﬁé%aéﬁléﬁi@r@é ghestudies. The
adm ni stration of agl ycosyl hu5c8 mAb or gl ycosyl ated hu5¢c8 mAb produced

70% and 77% r edae@q:mry wsmmme\leltyva hOtme aveited 1ty preéspongse fotne

response ntro p FIG 4
shows t he T % %fédzi/&g?ga{rrg rou@ﬁucdgeéégggﬁ}g/ ;’?“é{f)tPILl 18&] %ﬁermnstrati ng
t hat agl ycosyl babesladd (TdblE 29 .a ;B‘r[Grrasyshumrtahe resgrise grdmargegr ee 25

conmparable to gl%éos Iat d hubc despite its decreased F ' bi ndi ng
capabi lities. 3FCqH ?%Htﬁ%@rﬁ 16‘ URG BRI Tips i 8 her

measur e of thel bechbt E@ACYhA HHY e RRR- buﬁamde@abmt@mh%rﬂetﬁ% t he
four animals treated with 30 a single 20 ng/ kg dose of aglycosyl hu5c8 mAb
devel oped degree of immune response among the individudl arimals.
10 On average, a secondary TT challenge in the saline
controls (Group 1lA) produced an overall antibody
response 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 hu5c8 mAb
resulted in a 70% reduction in the magnitude of the

secondary antibody response, as compared to saline

20 controls.



a lowtiter of anti-hu5ce antibodies around day 82, shortly after the drug
was cleared fromthe serum WD 2005/003175 PCT/ US2004/ 018708 46 consi stent
with inhibition of the hunoral response while the aglycosyl mAb was present
(data not GlePiey 0154] As a further neasure of pri

i nhi bition, |ngtﬂ(fO:r;11a7% | ynph node bi opsjges showed that 5 %T@%?@ZOE%@% of

germ nal centers ("GC') in the aglycosyl hu5c8 mAb treated ani mal s 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 aninals
had multiple 10 GC with noderate to markedly reactive secondary follicles.
The noderate to severe degree of |ynph node hypopl asia observed was
consistent with that previously observed with glycosylated husc8 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/CD8 T cell ratio remained 20 constant, indicating that w despread CD4+
T cell depleti o-r ablie® Not occur (data not shovvn) [0156] Inhibition of a
secondary hunor response to tetanus toxoid (TT) anti gen in cynom)l gus
nonkeys [0157] ility of a S|n l e 20 dose o hu5c8
b o i nhi bit ) SOVSEHREMAtY Bd hecoPdandAumURe SSsNanEeR ) T dEAYSa cecond
TT challenge to_the eight saline control animals who had a normal prinmary
response in the poxeidingynomelgusinankeysse of

Treatment Group 1A Group 1B
Group saline — saline) # (saline — aglycosyl hu5c8) 5
Animal # 1A-1 | 1A-2 | 1A-3 | 1A4 | 1B1 | 1B-2 | 1B-3 | 1B4

Primary Eauc 21 1.1 2.0 03 3.9 0.9 1.6 2.6

{

(x 10%)

SecondaryEauc | 87 | 52 | 96 | 60 | 83 | 15 | 33 | 55
(x 10%) : (

Magnitude 4.2 4.8 4.8 18.8 2.1 1.6 2.1 2.2

Group Average 6.5 20
Magnitude

A Group 1A animals received sallne prior to both the primary and the secondary
TT challenge. Group 1B animals received saline prior to the primary TT challenge
and aglycosyl hu5c8 prior to the secondary TT challenge. 8 The magnitude of the

secondary response is represented by the ratio of secondary E ¢ /primary Ec.



t he agl ycosyl

t hese ani mal s

received salin
Secondary g4

hi gher magnitude
secondary resp
(EAUC secondar

noted that the
response anong
challenge in t

antigen, whereas an

hu5c8 mAb study. Prior to the second TT 30 chal | enge, four of
received 20 ng/ kg of aglycosyl hu5c8 mAb (G oup 1B) and four
e (Goup 1A). WD 2005/003175 PCT/ US2004/018708 47 [0158]

ponses are characterized by quickey and are of a
g%?ﬁg primary inmmune, esponses. The nﬁﬁ%ﬁ@%‘f%’f

onse relative to the primary response for I ndi vi dual

aninals

y/ EAUC primary) was calcul ated (Table 2). FIG 5 shows the
overall primary and secondary individual immune responses. It should be
I REMBSDS OnSe£leisid @ variability in the degree of inmmune

t he individual animals. 10 On average, a secondary TT

hd938P] ne ‘tontiularalGifngne Areppemse &P AFT over afWoant i body

response that V‘@ﬁd@ﬁn{léﬁt‘?%éﬂ&@s’ »Je*i%”c&??&%d %MM@&@}%JO this

S receiving agl ycosy

B) produced

an overall 15 smonhelgsy wsdm@dﬂ;e r&aspomsakeyatasvam Exam;v]&r dge, Sexuyn 2.0

ti mes higher_t
agl ycosyl hubc
secondary anti

2005/ 003175 PCTI US20041018708_ 48 Tahle 2 Overal

han thelr rinar res nse. ef OI’ m.ni.str n
oSAmblEr Lebit S EBGORRra  CoTLECTee it e i
b@dy §aRRAGSIEen Wl@f@%@dmhﬁ?nﬁéihé@ 20 &pitdd s. WO

of
t he

primary and secondary

i mune r esponse§eFERERTUYS And FNALYSESxRE PATEQHBPRD| Qustibifiedydt Treat nent

G oup A Goup

10

15

20

25

30

WBs drawn.

[0160] This aglycosyl hu5c8 mAb study included two
treatment groups. Group 1, consisting of four males
and four females, received saline on day 1 and served
ags untreated controls. Group 2, consgisting of two
males and two females, received a single 20 mg/kg dose
of aglycosyl hu5c8 mAb intravenously on day 1
(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
‘biopsy samples were taken on day 15.

[0161] The glycosylated hu5c8 mAb study was
comprised of five treatment groups, each containing
three females. On day 1, Group 1 received saline
(untreated controls) and Groups 2 through 5 received a
gingle 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-
treatment on day 1 and on selected days up to 42 days
post dosing. To allow comparability of these two
independent studies, selected serum samples were

analyzed side-by-side in the anti-TT ELISA.



G oup saline -salineA saline-a | cos hu5c8 B Animal # 1A-1 1A-2 |A-3 1A-4
113-1 113-2 15.3 18.4 Primary EAUC 2.1 1.1 2.0 0.3 3.9 0.9 1.6 2.6 0O~ (X
Secondary EAUC 8.7 5.2 9.6 6.0 8.3 1.5 3.3 5.5 x 101 Magnitude 4.2 4.8 4.8
18.8 2.1 1yR) Roshostd G oup Average 6.5 2.0 Magnitude A G oup 1A aninals
received saline prior to both the prigpry and the seconﬂgvysm lgﬂﬁllenge.
G oup 1B animals received saline prior to the primary TT chall enge and

agl ycosyl hu5c8 prior to the secondary TT challenge. 6 The magni tude of the
secondary response is represented by the ratio of secondary EAUC /primary
EAUC WO 2005/ 0080762 PCT/ UsR @4/ @B87a8ted 0t MG ry EXxamgtad 12ngel38] 1.
Hunor al i nmune response to TT. Two . i ndependent studies were _carried out in
cynonol gus  nonkBS BIEIHY L Fusy, eﬁﬁﬁkﬁ?@ %EPY?VEghﬁnﬂQ?§E°1S§F8HPS sanpl es

from each studyiwde eoliRed q%w@@gkeupéoo%ré@ 1ATBERRERAL YPi Ng was
mai nt ai ned at anbient tenperature and anal ysis was perforned on the day it

was drawn. [O016BFEAPRESARAGEGANS hwbdBewFTalP skBidyas foTeptad tiGh 10
treat ment grPuPge1FOUPL Jhu%%gm gege%l&gyé {8l &5, ; & l‘;t%'%nfkﬁ%ges’

received saline on day 1 an erve as untreated contr oup
consi sting of taoseeridaryanidmuas frespbese. r erinels aveiendirea2@dngskg dose

o eSSy MUBSEAIRD: | GSR SR YRl PRERAREY 1o
Lf aglycosyl hu5c8 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(O-
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
hu5c8 mAb gloug conprised of five treatnent groups, each containing
three fenal es.ys&\ﬁﬁzgy 1, Goup 1 rece%'lved saline (unt EHUROUHRIY| 5) and
G oups 2 through 5 received a 25 single dose of 0.2, 1, 5 or 20 ng/ kg of

gl ycosylated hu5c8 with respectively, available fromthe ATCC (CRL- 10915).
Four hours after treatnment, all aninmals received a single IMinjection of 5
Lf of adsorbed [0L64]Bl 004 .waimaahdeldrest iyiaig alfl cytonpighst Mopkeys and post
30 treatnent on day 1 and on_ sel ected da up to 42 days st dgpsing. To

al | ow conparability of tH¥ERhPGHEE; t§F&&Se§?SsBF§£?Eﬂe erum

sanpl es were ansinyed tiodeoh¥rsi Weold BlbRMtaihinEL bS8t o¥1 2005/ 003175
PCTI US2004/ 018708 50 [01623 On day 230 after the primary TT challenge in

t he agl ycosyl sfaidypwiesbyi FaGSabnakysihe @Gmitafdly,GlodppllofiaBDThvi ded into

two groups. .G qu A served ntreat ed._cqnt S il.e oup 1B was
treated wiif 5 Shpafes fRoT s Blontes hitiakad 2o 2l mify S orbofi bt a
secondary | MmunenesRense. wABhnehs dErithd risdllesiag coabliawsiofsosp 1B
received a single 20 ng/ kg dose of | ycosyl hu5c8 mAb intravenously on day

1. Goup 1A r sr&d gﬁb?ﬁtpgegﬁgﬁggg & AHInd BRgFh@EMéREEBf SaB phosphat e

buffered sal i ngyjyfa ,1uskPULnBOEHS- B telond REALBERY, (@bl ani mal s received
an | Mdose of 5 Lf of adsorbed TT. Bl-ood was coll ect eé both pre- and post-

treat nent on d&BharmEmgesn ,sE€PcFEEC dedeneSR-3485 BPaypharmingen) 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 pg/ml of recombinant soluble human CD154
(Biogen, see also Karpusas 1995) in PBS overnight at

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



R

post-dosing. 15 [01633 2. Evaluation of Imune Responses. |mmune responses
wer e eval uat ed usi ng nonconpartnental analysis. The i nmune paraneters

cal cul at ed included the maxinmumtiter value (Emax), the time to reach this
maxi num va{‘)g 5% , and the overal |l antibody response 20 to the

admi ni stered an |gen fromtinme of antjgen adninistrati&A/YBUNEBIHst
sanpling tinme point (EAUC(O- |ast)). Pharnmacokinetic anal ysis was perforned
using a two conpartnent nodel with a first order elimnation rate constant
(WnNolin Professional Software v3.1, 25 Pharsight Corp., Cary, NC, USA)
The phar macoki refgttiredaBapehgr & 6ed-aidlindhdubalide hberframi mum serum
concentration (Cnax) the rate of system c cl earance t he vol une of

di stribution at‘?E@%@§u§?ateB?¥§§)hu%ﬁﬁﬂ¥%wa€rﬁFﬁ&FtﬁﬁagélﬂﬁJ@°¢¥?% (t1/2)

of the 30 antibagy.- hﬁhﬁh'ibbcﬁbr§@@Qd@§ﬁipéfaﬁlaéb€9(ﬁkb§hWB£bEsoﬂEa”
standard devi ati on and geofretric nmean were perfornmed using Mcrosoft Excel

version 5.0 sofifyaneRespprEeBsbaboraiqrieRMessn§Frova, BABA) USMD 2005/ 003175
PCT/ US2004/ Q18708 1 4 %%d[Q%GékvgloﬁﬂEH?Qﬁnﬁng%pbngsog ,Cynonol gus Monkeys.
ypi Ng Was per

Lynphocyt e |nnunop enot ormed ~ using~a"two-col or, whol e bl ood
stai ni ng protommtrah@thgﬂbdnbydEﬁES(HnﬁvwsﬁmbsBmaeblK;tl@ﬁlgfcef EDTA 5

treated whol t th
of “tho ol Lovi i CESPRAPREnEosk st dndllug Uvkic: BRIneR| FECR! redotl | O
(BD- Phar mi ngen 48an nrDuedagCa, spSAréiik GIARE relaase RMA1 3chlaf BD

Phar m ngen), CD3-FI TC cl one SP-34 BD—Pharn1n%en) and 10 _CD4- PE cl one OKT4
(Ortho Di agnosti&ViSps: SKENRHALEanCA, USA) tmax 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.

[o166] 5. ELISA to Determine anti-hu5c8 Antibody -
Responses. ELISA plates (Corning-Costar) were

15 coated with 1 pg/ml of aglycosyl huSc8 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-hu5c8 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. ELISA for the Anti-TT Response. ELISA

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

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

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

the blocked plate for 2 hours at room temperature.



NJ, USA), or CD3-FITC and CDB- 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

1% par af or el dssgsies and anal yzed with a FACScan equi pﬁ%ﬂ_ h Cel | quest
software (Becton-. Dickinson). The nynber of total 6&}%@%

determ ned by summ ng all of the CD2 and CD20 positlve cells. Becells were
identified as CD20 positive cells. 20 T cell subsets were identified as
doubl e positives for CD3 and CD4 or CD3 and CDB. Total |ynphocytes, B
cells, CD4+ T G&drgd aanrtnd -Ch8anfibediss werme rdeprree:&edt edingsat hebpet cent of

positive cells V\Athl n b§gpgggyﬁgi riaﬁ/sm P?ﬁ‘ ngﬁm 1\53“0 was
calcul ated for @ 23 58
Phar macoki net i cst) Eldl%waaabysdéi)@i@méﬂwwﬂ%@pbemr sub¥trb68) kyere coated

with 5 g/m of reconbinant sol uble human CD154 ( Bi ogen, see al so Karpusas
1995) in PBS oveRIRLAR Bictsghrolegyhd biibesd Writeh r2osldahka0sBRum (Jackson

| mrunoReseagch oy o apees ksl B 8UE. rSe: N1 o 2k08e49145000- 121).

Serial dilutions off serimand a Standard curve of hubc8 rom 8-500
ng/ M were WO R0BnEO3Fre PCTLweze 04V olsdsr Devigesur vdsduseédgta one- hour

I ncubation at ‘%8 td eMerat ggamgggrgdi%%(i A o‘ﬂ%ﬁ%a% tggi,e%lyii ng donkey

anti - human 1gG rser adi'sh roxl KSon nmminoResear ch
Laboratories V‘&ﬁtlu(ﬁeml/eerlam sefip)e5 fahdihwely ity téevebepdeftnedtasa

Bt L LR e Bk 155 Gt ol o
10 units over prebleed values.
[0l68] 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 inguinél 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



450 nmusing a Spectromax plate reader (Ml ecular Devices Sunnyval e, 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
st andar ds. &%bs3s ELI SA to Determ ne anti-hu5c8 Antibod Resgonses.

ELI SA plates (Corning-Costar) were 15qcoated with 1 g/ MCBPSAYYTEy| huscs
mAb (described above) in bicarbonate buffer pH 9.6 overnight at 4"C and
bl ocked with 1% BSA. Serial dilutions of cynonol gus nonkey serum were

i ncubated for 1.5 h at roomtenperature. The bound anti-hu5c8 mAb was 20
det ect ed usi ngof0@ mgtrktyf obi patimydertied amtScBurRearf ahkonrdibgdies.

streptavidi n-H Pi erce Bjiatechnaolo d_ devel o n 1th a TMB
Subs!tor ate Kit (@Eﬁ (é'f’lc?éls BFBbgf:ﬁh%i WQYP%“@geV\éPemggga%ﬁw %.%Ob?ﬁ# using a
Spectronmax pl atell@ader ahibheforal iMirkewechAntiishedyiddltdisg wws defined

as the reciprocal of the highest dilution that yielded >0.100 OD. units
over prebleed LeFmgédon gfe¥mmane pompl exas thatARePOFtREBpEHIREY ELI SA

pl ates (Coragi n%l‘l%%'i)i Wahe a6 £ WHd C%"@!lwgme%%A};Fnge( Massachusetts

Public Health ol ogi c Laboratories Boston, n bi carbonate buffer
pH 9. 6 over ni ghtesudtiag. iSeglahéyulibnaepted tdpnomdltgbesspraviemaslydded to the

bl ocked blate hlr? AL 18heiOPHL SIRCIAM S, VR 2002L003NIR ooy

PCT/ US2004/ 018 ound ant - i'es wer e det'ected usihg a rabbit
anti - nonkey | gGutRntCappeksOlgabotrh Tekmrkandumbase BCE ibSAyiteh|lmmned by
devel opent with s TVB, Substrale Kt (Blercs Biotechnology). plates vere
10 autoimmune Th cells and B cells. [Kalled et al., 1998].
{0171] Prior studies have demonstrated that for (SWR
x NZB)Fl (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 (“muMRl”) consists of the original hamster
20 heavy and light chain variable domains fused to murine
IgG2a heavy and kappa light chain constant domains. An
aglycosyl version of the muMRl was created by mutation
of the N-linked glycosylation site in the 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, muMR1l 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



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
reciprocal¥§;0&gﬁ3 Llution that yielded 0.100 OO 10 units over g{ebleed

val ues. [01681 7 Y2mat ol ogy. Pot assiym EDTA anti- coagdtf BV sanpl es
were collected and analyzed nonthly Tor 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, neavasoulpitsisiliar mikkembgeabed wiiticertiemt a0, copipatredldettocount and

bl ood snear evaluation (ipcluding differentials). 169] 8. Lynph node
bi opsy. An i nguThaf Wfﬁﬁﬁ?d??ﬁg%baemﬁéénﬁo¥$ ?eﬁgqqééﬁ ‘ani nal s on day 15

of the aglycosyb1iumscB reNarmacoranytids’ 65MEEL dndlaglyssdlyl pRsMRItI SSue
was trimred, enbedded in paraffin, sectioned and nmounted onto gl ass slides.

Slides were stained witHhémalyRysi Afakbe cRarmacieingtins ofetde 25
quanti 14t vy B B phe e ST e e
centers. ExanplenBib¢@ﬂqﬂuﬁﬂhihﬁawﬁlthﬁtBb?dykimﬁﬁiﬁtprdﬁmﬂﬁsinNephumt!s 30
Q1701 System cobuaki FOIRIAR0of | SUER ke LA\ S PO RN SRISLY 0 S 10,
the production ¥0 20&sd Ol IRCToWE20044 018 708rmaK mifce iealdsttiviatbd
pat hogeni ¢ anti-nucl ear autoant,ihqodies. _In |upus nephritis, kidney damage
is mediated by Bﬁlﬂe ~9 days, similar to hamster MRl (data not shown¥.
10 [0175] Analysis of Autoantibody Responses
Treatment with muMRl or aglycosyl muMR1l
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 muMR1l, most had mild, early
changes in glomeruli with little or no significant
tubulo-interstital changes. All animals treated with
30 muMRl (n=11) had mild early changes and no significant
tubulo-~interstital changes. From these results, it is

clear that both the muMR1l and the aglycosyl muMR1l are



cellular and hunoral immune mechani snms, including the formation of inmmune
conpl exes that deposit in kidney 5 gloneruli and activate the conpl enent
cascade, resulting in glonmerulonephritis. It has previously been
establlsheqmpgagoggﬁ production of anti-nuclear autoantibodies in both
human and mouse SLE is driven by coggat e interactions Hel/WRAAHUEI®ct

popul ati ons of 10 autoi mmune Th cells and B cells. [Kalled et al., 1998].
[0171] Prior studies have denonstrated that for (SWR x NZB)F1 (SNF1l) mce
wi th established | upus nephritis, long-termtreatnent with the' anti-CD154

mAb, hanster MAfddaMel)at hegivent hggathd. i gmylides cafl agenpesl onged 15
survival and de%?eas d t.he .incidence of iﬁgere nephritis. [0172] In this
exanmpl e, the eff LSS Rbr THBUS ARRRF ' AVRL mAbs in this nodel is
descri bed. Miri peL77hi meripe MByréenuMRiynp Hamuﬂéﬂpan@ﬁobhqnoelghaat hanst er
20 heavy and |ight chain variable donalns fused to nurine |g&2a heavy and
kappa |ight cha¥lk@raaagoRirhsated PudliateAgw &0gi 63Chf SPRESRUMR was
created by t N: 9'<£9ﬁ% it 2 domai n of
the I g&a ng ﬁ%ﬁEﬁ?ﬁ(giggﬁéﬁoagﬁﬁgggdl éﬁf% e ofkggsggbgﬁyc syl ation on
t he potency of mﬂtllql%mam@sf\ﬁesul’ev@mmalcecanmﬂm agsplipted. [0173] The

results of this ﬁ:‘fr@oz qlerg% §tlf>§t3r%$$£%tp%o  No %a%@tn@erl ¢ mAbs, nuMRl

and agl ycosyl ai ne oant i body
responses. 30 Sperctdlzaldry bexweehadegyped hﬁf vsﬂldartlypayrr@a:b&ﬂt albeaster MR1,
both murini zed anti bodi es retai ned the abilit I sh ki dney

i nflammtion, fERYEON &%k diRgas® Soo*t?f?@" 832004/ 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 muMR1l (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 muMR1l mAbs delayed the

20 onset of severe nephritis in SNF1 animals, as measured
by the content of protein in the urine. When compared
to controls animals, anti-CD154 treated mice had lower
PU values at time points between 6 and 9 months (FIG.
9). However, at ~10 months of age all groups had PU

25 values indicative of kidney failure (FIG. 9). These
results suggest that anti-CD154 treatment delays the
onset of proteinuria.

[o179] FIG. 10 shows the levels of creatinine in the
gerum of SNF1l mice, and FIG. 11 shows the levels of BUN

30 in the serum of SNF1l mice. Animals in the control
group had elevated serum creatinine and BUN levels in
the range of from 7.25 - 10.5 months of age. By
contrast, the mice treated with the glycosylated muMR1l



vasculitis in mce treated wwth them as conpared to mce treated with a
murine | g&a control mAb. [0174] Pharmacoki netics of nmuMRlL and agl ycosyl
muZR1L An anal ysis of the pharmacokinetics of the 5 muMR and agl ycosyl

MUMRL ant i RefeeSeospéeal ed that both antibodi es exhibit ane Kinetic
profile in serum of BALE/c mice (FlGs 6). Specificall yl?&/hgz‘%%quﬂofi fe of

these chinmeric nolecules in normal mce is estinated to be -9 days, simlar
to hanster MRL (data not shown). 10 [01751 Anal ysis of Autoanti body
Responses Treatnent with nmuMR or aglycosyl nuMRI greatly dimnished the
aut oant i body r esgunigeed ctadtlle tdsbMghant skéMMtaisce aripatyed wichcaoot r ol

imls (FIG 7_ A& B). .15 [01761 Histol ogjcal Analysis An.analysis of th
RSt ol gy of ¢ HERYGHEY X i CPafBult Rt HiTe T e HAVE B! Fhe contro

ani mal s had seveue. enhIStags INeRIMROPaLeN L&D M RHLld 20 ntay relde nByRRL OUS
features outlined in the scoring 20 schenme. Animals in the treated groups
had distinctly 1% QhFaFUll SE28EIRRA TR bxrfiqRiE b Psr cHBeR

between ani nal s;tgeaid Mdieddle wilsl dpb¥Peed N= 4 dmand-1,A9/B0ROI %l e18=12)

fornms of muMRlL were T ninal although conposite disease scores for the

wi | d-type fornsinetliIyrgunyhidopreordevared atg Showenthse afr @9 -conposite
hi st ol ogy score the i . imals treated with aglycosyl
muVRl , nost hadf?ri'?%], ear’%ﬂfq}lg%gnéggelggﬁa oneruli with little or no
significant tubul o-i nterritit-adDiGHamgbst rébtmemt nutcl drigeat ethrwiityh130 nuVRI

(nel1) had 18 gl chonges 04 0 eLgp fcand LS oCer SR
agl ycosyl muVRltgéged mice were alive compared to 56% controls. By

14 months, all control mice were dead yet 86% and 75%
of muMR1l and aglycosyl muMRl mice were still alive,
respectively. (data not shown)
[0181] Collectively, these experiments demonstrate

15 that long-term treatment of nephritic SNF1 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)Fl (SNF1l) hybrids were bred in the animal
facility at Biogen under conventional barrier
conditions. Female SNF1 mice were used for all lupus

30 studies. BALB/c mice were used for pharmacokinetic
(*"PK”) studies.
[0183] 2. Antibodies. The MR1 hybridoma (ATCC

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



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 spl eqgo ,@s@bsive treated animals. Identification efrrRenneann follicles
was dlffICU?t due to artifacts associsgted wth frozen section preparation.

No apparent correl ation between degree of splenic | ynphoid area expansion
and renal disease scores was evident. 10 However, the degree of

periarteriolar | hocyte sheath (PALS) expansion appeared to be distinctly
greater in isoﬁ%’é r oV B R ERIBRESS T Offu VRE- ARBEL eaN aRY AR GUl tgyre

conpared to anl@@hgeEEgghe@Rg@ﬁ¢hpy&Fqﬁﬁdata not shown). 15 [0178] Analysis
of Renal Function To assess renal function, the proteinuria (PU) levels, as

wel | as ser um cr[@éﬁﬂﬂn ne and Mﬂwﬁe@genA@Bumjﬁ@hm%mes of each
ani ml were d mu t he 20 onset
|s | Ysﬁkﬁ %%effgééééﬂ“?HdEe he coﬁ? [

of severe nephr| as ‘measure nt of protein
in the urines Woensdenpdref atcomtrﬁhwgrbu@nbﬁaBNFlamECeC£&54 teesaiwdl m ce

had | ower PU Vv Iu t etme n.6 and 9 nths (FIG ., 9).
However, at -10%ﬂbﬁ h@uégbggeééérkiﬁ 5& 56°EstggﬁEsr?% %%ﬂ'Q&?(ﬁ
ki dney failure Jfl Bhe9thihbes€ anmtesSUWiniS4su@BRSt AhaingDhei 4658 Xt tymat ment
del ays the onset of proteinuria. [0179] FIG 10 shows the | evel s of

creatinine in thng ofemBln ohc&Npdr rwaak warsd gEiven férshbesfihet [sizel s of BUN

30 in the serumof SNF1 mice. Animals in the control
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

serum samples were collected monthly. For the PK

study, BALB/c mice received a single 100 pg 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, ELISA Assays. For detecting the

chimeric MR1 mAbs in serum, NUNC Maxisorp plates were
coated with 5 pg/ml of recombinant soluble murine CD154
20 overnight at 4°C. The next day the plates were
blocked, diluted sera added, followed by horseradish
peroxidase conjugated anti-mouse IgG2a (Southern
Biotech) and development with TMB substrate. The
reaction was stopped with 2N sulfuric acid and plates
25 were read at 450 nm on a Spectramax plate reader
(Molecular Devices, CA). Anti-single stranded DNA
(ssDNA) and anti-double stranded (“dsDNA”) ELISAs were
performed using NUNC MaxiSorp plates. Plates were
coated overnight at 4°C with 10 pg/ml methylated BSA
30 (Calbiochem Corp, La Jolla, CA) and then with 5 ug/ml
grade I calf thymus DNA (SIGMA, St. Louis, MO) for two
hours at 25°C. The calf thymus DNA was sheared by



group had el evated serumcreatinine and BUN |l evels in the range of from
7.25 - 10.5 nonths of age. By contrast, the mce treated with the
gl ycosyl ated muMR1 WO 2005/ 003175 PCT/ US2004/ 018708 57 renni ned stabl e

t hr oughout widwoeohkise study, with no substantial rise | i t her
serum creatinine or BUN Aglycosyl mygvR treated ani ma\p T/ﬁgiloéﬁ/déﬁqu nor mal

| evel s of serumcreatinine until -9 nonths 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-CDl154 mAb treat nent

prol onged survi sahicatfid@NEnd mhen dAgedtedonitis ©Ff rage eagreedtefiorichan 90% of

10 treated mce were alive conpared to 56% controls., By 1 nths, al

control mce y\e}lﬁedea]go’iletﬁ'f%@@)%&ﬁﬁs?g% agPayungre :H{\H“é'éil COIRR i ce
were still aliveo migsettdnalled chataenpéfshoWise [ 0 ride LAllRMingE! ¥, these
experiments denonstrate _ 15 that |long-termtreatnent of nephritic SNF1 m ce

with either mufRFigl atydena qfuRRFUpr 8RpBRLRS wek%iadded aécr eased
aut oant i bodyg pr pgugihd 0L and fi%n?%%%g%?ﬁtﬁflgv%lowu% renal pathol ogy. The
W

slightly different results achieve th gl ycosyl ated and agl ycosyl nuMRl
20 indi cate a ninbeanillodiesoregleydetpbbedowitn gdmt asftfi-oweyseoflg@nt | - CD154

Creatment for FBub REGTaT e RerBres et B 2300 85 1. M ce.
BALE/c, SWR andqbédr Hh&s Wit p PHE ERESIEh T PYRcHMRataCkaaaMaabgrat ory (Bar
Har bor, ME). (SWR X B) FI éNFl) h?%rl S were bred in the ani nal

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
tissues 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 #CRiyoXadhsi7yhi ch produces Arneni an hanster a”“ﬁcﬁ%@ﬁo%ﬁ 05/ 003175
PCT/ US2004/ 018708 58 CD154 mAb, was gurchased fromthe American Type
Culture Collection (Rockville, MD). [0184] 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“P@&cki veRrdieainustiat Revehi herscorad iasCHEAawibs 0. A si ngl e

dose of 500 g er uee Y f t | I St+ Si weeks,
foll oned by a s?%lg%b'?é;j% tdlpldn Lot ggg}@%ﬁnﬁzl’ygég) ﬁﬁ{ﬁ" d%at ﬁ)égf t he ani nal
or term nation wf/dhe 41udp000Sgdides bbgatidier andrblsodeteea5.5 nont hs of
age and serum sa}nﬁl es re_coll ected rm%ézlhl . For the PK study, BALB/c
m ce recei ved aBSFYheE 1 d65€ 8F2Shh l%rs%fﬂ*m/c‘?%ﬁ GRA®  and bl ood
sanpl es wer & 15ckéhi geteailhalerd (ROERHE) alE SFmIYesnthy £hrbughoud, 11 and
14. [0185] 4. ELISA Assays. For detecting the chineric MR1 mAbs in serum
NUNC Maxi sorp pFhe estyiy &0 quavddenmerssrg? ot gfenak diiatden 48! ubl e nuri ne
CD154 20 overni : next day the plates were blocked, diluted
sera added, folféﬁéfﬁ%égﬁ%ﬁggradish per oxi dase conjugated anti-nouse | g&Ra
(Sout hern Biotech) and devel opnent with TMB substrate. The reaction was
st opped with ZBEEEEplﬁch;ﬂAgizqqug|mpM31 Antibody Inhibits

Experimental Autoimmune Encephalomyelitis (EAE)

10 [0188] Blockade of CD40 ligand at the time of
immunization has been shown to suppress the development
of EAE [Samoilova, 1997]. In 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
agsociated 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.
[o189] The results of this example demonstrate that

20 aglycosyl muMR1 mAb is as effective of an inhibitor of
EAE as the wild-type, glycosylated hamster MR1 mAb in
blocking the development of clinical disease. More
specifically, all MR1 mAbs completely inhibited
development of disease, as assessed by mean maximum

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

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

respect to clinical efficacy but appear to contribute



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

over ni ght ' 10 g/m methyl ated BSA 30 (Cal bi ochem Corp, La Joll a,
CA) and thgﬁl)z\ym&{o\gﬁlgpgg/m grade 1 calf thynus DNA (S| Cgﬂm%?”.“%llﬂﬁq s, MO
for two hours at 25'C. The calf thymus DNA was sheared by WO 2005/ 003175
PCT/ 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
| ce before use.tdAftther ubbeckyngg meehamsmidfutinbrid®isfiosediunthanpl es were
added and 5 incuq$ted at rogglteggggﬁ&ﬁre for 2 hours. Autoantibodies were
detected with d%h‘”ﬁHFP?nﬁﬁ IP% 1ine Phosphatase (SIGVA, ST. LOU S,

MO and devel oppadoli t h EnhiBitiephenydl phiesihane wItEVB1ySdsyla€ddS, MO in
1 Mdiethanol am ne buffer. Plates were 10 read at 405 nm and standard
curves were obtHMFdd by using known quantities of anti-DNA mAb 205 or mAb

5C6, whichgare sp_ecificFﬁgthO_w aémom&%g\l%ha%nﬁniiaQNégesté&réi re
defined as the reciprocal dilution at 0.1 OD units over background. 15
[0186] 5. Hi st ondRL. ddiddney daveipd esymptoonyosdcidioeasendffernarima¥y xed

paraffin enbed td S . stai ped, w t Xyl n- ' "H&E") for
i nflammatory i :hee&ittlr At ﬁ@ﬁ‘ﬁnﬁ%ﬁﬁé' m%%ec%}q'%% %S g’? tr?gld%l\?\ngt Eg%ég%‘(ﬁ)n Trichromne
for fibrosis aniterdhediiesocfgpd 26nSedl (¥l sit7ai n ThePASMR1f arebhasé&nent nenbr ane

R S LTI YO ST R o S Rt
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.l7-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.17-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 muMR1

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. 1In this
regard, the muMRl and aglycosyl muMR1l antibodies were
equally effective as hamster MR1 (data not sﬁown).

Administration of lower dosages of these antibodies did



gradi ng of lupus nephritis was based on glonerular, interstitial, and

t ubul ar changes. The grades O to 4+ 25 are based on percent invol venent of
the structure being examned (i.e., glomeruli, vessels, etc.) and are as
foll ows: Owowgosidogs fi cant | esions; 1+, 1% -30% of ar ) [ fected;
2', 30% - 60% of ar%:hitecture af fectgd; 3+, >60% of a%ﬁ@&@ﬁ’?sg%affected
to sone 30 degree; 4', >60% of architecture severely affected. [0187] 6.
Anal ysis of Uine and Serum The urine of each nouse was nonitored weekly
with Al bustix (Bayer Corp., Tarrytown, NY) to neasure proteinuria WO

2005/ 003175 PCHIS260#/20187(®r 60fferesides Mraftwsdenutihe laamrdboddegcored as
follows: 0.5, t.o .30 nu/dl ;.14 .o/ dl; 2+, . Ldl; 3, 300 ng/dl;
4+, >2000 mg/dl"f’l éa Sfbrﬁcﬁetgnahsﬁgo%bh% 58 tlrﬁ(glglé)%%(w were neasured in
serum on a COBARIBhem Imnhibitdbyuzef €I chefl amiatoryt raftillyrabesughout the
study to provide neasures of renal function in addition to PU _Exanple 4:
Agl ycosyl muM Antibody IHehP5PESS E&ﬁ&"‘? &l dHesn&LELEEFRal Byel i ti s
(EAE) 10 [@188{nBlickaie o i6P4amhhesrd Airitiha-dtdee wafHifeakzati on has
been shown to suppress the devel opnment = of EAE [ Sanoilova, 19971. In this
exanpl e, muMR @eREradgIneIyeps AYRRIMantFNT i e Sapraten Jrprps Pér 4t bei r

ability to inhidit, EAE. ' | 8; n&!ﬁﬁﬁ% ; t he

i nhi bition of &é%@a&rgy%fgﬁéggbaﬁﬁ%@é?m ate vjc\)n%t \#ﬁ?ﬁﬂgg ive

suppr essi on nectrmMRmand algyonisal su¥Rhi or ek sasmisatodd 209 agnenfiani sm

that is dependent Fc-dependent interaciions,of the antibod [0189] The
gﬁgfef n%d:éaﬁoﬁgs r al8YEhERC 1flced on day a.l.%, a?: )éhe

n
results of thi rrpcloe
10 peak of disease activity in mice treated with the

isotype control antibody.
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t he underl yi ng nmechani sm of
I nhibition of Cinical
denpnstrates that mce treated with

[ 0190]

inhibition in the
EAE with dycosylated nmuMRl 5 Figure 12
nmuMVRL di d not devel op synptons of

di sease after p
with the isotyp
develop clinica
not shown). Whe
conpl ete Freund

synptonms in P1.
and 4 with 15 m
equal l ed the fi

denonstrate tha

rimary peptide i pmuni zagti on, as| conpared WMth mce treated
b Angiibedy |PDodlege TheNnuliRclderswt ed Meahnml § alMeandi d ngt

synpt ons{ dyrdyng| 10 the fol | ow upT%S{u%gid ofc,_ﬁgllggw (data
N mce mereﬂ%%-innunized wth PLP - 119 Sl |ediin
' adj uvant, therp was pn increa®edrese\AY i t8goge £|§ONi gal
7T—treatedammat s MTtethat—had—beentregated—omrdays 0, 2
UMAL . 1gevel joped2dAE afd ef remchal | enge, ovist N s.9everpty | that
Fst—phasejof—EAR} R P17/t reat m-ce—Fhese—+results

A, CPISA b, | 4, 0 0 + o 0+ o

muMR1 3 x 175 6 0 0 + OF 0.8 + 1.2%%

muMR1 3 x 25 6 3 1.4 + 1.6% 39.3 + 53.1

aglycosyl |3 x 200 14 0 0 ¢ OF 0 + o*

MR1

aglycosyl| 3 x 75 6 1 0.6 + 1.48 19.7 + 47.9

MR1

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

MR1

5

10

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<0.05,

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

compared to P1.17 treated mice

* p=0.05, as compared to 25ug muMR1l

[}



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 nai ve recipient mce
resi stant o ReaRegsent active EAE induction. This wasp P zp%e (data
not shown). [0191] Inhibition of Cigical EAE with Agl ycosy El)

Figure 13 and Table 3 denobnstrate that both nuM and agl ycosyl nmuMR 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 |g F41931 | n Ashishownedar @ablaet miNm antdhagipso SpovedvRp

Adn st rati on StETeRedeSuLEe FekBeRt D8RSy MBI & L HuBaBREY, 1 s
PCTI US2004/ 018 7€lge dﬁa’t\re‘ﬂﬂipnreﬂtedf ta;fdwamdatﬁcbmeimf‘eslttmtﬂmmﬂ;hﬂnanhebodl es,

w th respect to]?tlg?eq& ab|I to.inhjbit 01921 I nhi bition of CNS
I nfl anmatory | nf ey §§§&¥sp @?h% |qfocﬁ ¥ ffered in 5

inhibition of igdéansatal de‘ﬁiﬂc@&@h@ﬁ whém&tme G ol WeYs18yst em
("CNS"), separate groups of 4 to 5 mice, treated with different anounts of

anti body (wmularmlmﬂg%ﬁcloaﬂtlmm ingehg esenps Of iemsy ofndAEPL. 17
o ce 1 reat od it TRE S TESTySe Bontr BT Sty body s Sdoeraeatee Y
PCT/ US2004/ 0187818 tl&s erdpaird: of ybisybtudyn(day rﬁﬁ) required for the
[0194] In contrast to mice treated with 200 ug
10 muMR1l, both Pl.l7-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
EAE.

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

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

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

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

limb weakness, 2.5:



inhibitory effect of anti-CD154 Anti body Dosage N I ncidence Mean Mean (Q)
maxi mal cumul ative score SD1 score SDI P1.17 3 x 200 14 13 2.4t 0.8 32.1
32.5 nmuMR 3 x 200 13 00 06 0 00 mMmMI 3 x 756 0Ot 05 0.8 1.211
MINRi 3 X -4 t 1.666 39.3 53.1 aglycosyl 3 x 06 0t
0# MRL ag@c@%ﬁ‘mﬁgx 756 1 0.6 1.4% 19.7 47.9 MRl %‘899%@‘?8’#9@% 25 6 2
0.8 1.36 9 17.4* NMRL 5 1. Devel opnent of disease is displayed in Figure
1. For each individual nouse the maximal disability score and the

cunul ative score during the entire nonitoring period was assessed
separately before cal culating the group neans. p < 0.0005, as conpared to
P1.17 treated mce ; SS p<0.05, 10 as conpared to P1.17 treated mce If p =
0.002, as conpared to P1.17 treated mce ; If It p<0.02, as conpared to
P1.17 treated mce * p=0.05, as conpared to 25g nuMRI WD 2005/ 003175

PCT/ US2004/ 018708 64 [0193] As shown in Table 4, the antibodi es showed no
di fference w t hTaktpett tREfdudi ofalanitit D154 sop NS sinfiktxbbignoddast of

i nflammatory in E trates within the OCNS during the early phase of disease
devel opment. 5 Because it was uncertain whether the m ce woul d devel op

sub-clinical acfivity 1n thg absence of signs of EAE, OCNS-tissues ffom6 to
14 mce per group were anal yized Number of animals with infiltrates
Antibody Dosage
(ug) None | Sporadic | Moderate | Severe
P1.17 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
paglycosyl MR1 | 3 x 200 5 . 0 0 0
aglycosyl MR1 | 3 x 75 4 1 0 0
aglycosyl MR1 | 3 x 25 2 | 1 2 0




at the endpoint of this study (day 58). [0194] In contrast to mce treated
with 200 Ag 10 nuMRl, both P1.17-treated mce and mce treated with 200 g
agl yMR1 showed evidence of mld inflammatory infiltrates (Table 5) that
wer e predowiphgdilioyi7d ocalized in the cerebel lum Homevel;wsrzm ﬁ W th

| ower ampunts of the antibodies revegled that the agly Wwas simlar if
not sonewhat nore protective than its glycosylated form These results
denonstrate that both antibodies equally inhibit the devel opnent of

clinical EAE. 20 METHODS - Exanple 4 [0195] 1. Induction of EAE. Femal e SJL
mce (10-12 weeks of age, Harlan) were i munized subcutaneously with 50 Ag
PLP139-151 enulsified in Conplete Freunds' Adjuvant (Difco, Detroit, M).
Three 25 days later, nmice were injected with 109 heat-killed B. pertussis

organ s (% B S0 Sheolic e e 406 ol RSN BB TP o

score. This ché ranges fron10 no synptons, 0.5: partial 30 |oss of t ai

tonus, 1: conpl | oss of tail tonus, 2: [|inb weakness, 2.5: WO
2005/ 003175 PCTL1U52004/.018708 GELT_ahJ e 4: _ Ef f fnrt : of _anti - (‘D1 RA an
ot iiration (dey 16) Nrbel of andrpla b by gla? llERgss osege,
090 Antibody Dosage None Sporadic | Moderate | Severe
(ng)
P]."17 igotype 200 3 8 3 0
muMR 200 12 1 I0 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




MIMRL 3 x 75 3 200 nmWVRL 3 x 25113 0 glycosyl MR1 3 x 2005000
aglycosyl MRL1 3 x 75 4 1 0 0 aglycosyl MRL1 3 x 252 12 0 5 WO 2005/003175
PCT/ US2004/ 018708 66 Table 5: Effect of anti-CD154 on CNS infiltration (Day
58) Nunberw@hoodmoites s Wth Infiltrates Antibody Dosagechargecpliradi C
Moderate Severe (Rg) P1.17 isotype 290 3 8 3 0 nuMvrR 200 12 1 0 O nmuMR 75
3300 mMR25 0510 aglycosyl MRL 200 8 51 0 aglycosyl MRL 75 4 2 0
0 aglycosyl MRL 25 4 2 0 0 5 WO 2005/003175 PCT/ 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] Z2patensl apavssid, A idoagilese Eagalygiéa@f&lﬂmmllmosqf t he
heavy and light _chains of the hanster anti-nouse CD154 MRL were cloned

by RT-PCR frontof afoFREC ¢ PRIHY S fraBnaiapRpres s3ah 1’\‘/’61'&4 drignbsi op

hanst er/ mouse chhBBAt tndiidle V6L £ KAABUNMCT 68 BY dDa@RObmead HaRTUr i ne | g&Ra
or nurine kappa constant
[0196] 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 cDNA clones of
the heavy and light chains from the anti-human CD154
mAb - i.e., glycosylated hub5c¢8) onto the variable
domains of the heavy and light chain, respectively,

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

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

25 expression vectors containing CMV-IE promoter-driven
tandem transcription cassettes for the immunoglobulin
light and heavy chains and a glutamine synthetase gene
as a selectable marker were constructed for both muMR1
and agly 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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muCD154 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
Biogen.

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

Days 0, 2 and 4, each mouse received 200 pl PBS i.p.,
that also contained the following: Group 1 = PBS
(control); Group 2 = 200 pg muMRl; Group 3 = 200 Mg
Hamster Ig (Ig control); Group 4 = 200 pg murinized
MR1; Group 5 = 200 pg P1.17 IgG2a control; Group 6 =
200 pg aglycosyl muMR1.

{0200] In some experiments, mice were re-immunized
on day 80 with 50 pug PLP139-151 emulsified in Complete

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: 0 = no symptoms; 0.5 = partial loss of
tail tonus; 1 = complete loss of tail tonus; 2 = limb
weakness; 2.5 = partial paresis; 3 = complete paralysis

of hind limbs; 3.5 = complete paralysis from diaphragm



to have the 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, P1.17 (ATCC# TIB-10),

was Pr ot ei woAoddosihs €d from ascites at Protos | nmunor esgagiBiodafdigsbd ngane,
CA) under contract by 15 Biogen. [0189] 3. Delivery of anti-CD154

Antibodies. On Days 0, 2 and 4, each nouse received 200 | PBS i.p., that
al so contained the following: Goup 1 = PBS (control); Goup 2 = 200 g
muVRL; G oup 3 = 200,9.20 Hanmster Ig (lg control); Goup 4 = 200 g nurini zed
MR1l;, Goup 5 = paiLs) Bl .1?@%62@%%%@,038 Bup Goglb'Q’Og"'ga%I%/c’osyl muMRI .
[0200] In sone gxRehi ARAt S, MALE Were re-immuni zed on day 80 with 50 g
PLP139- 151 erul sified in Conplete 25 Freunds' Adjuvant. [0201] 4. Disease
Assessment. M cd0@8Ré webghcidigkplogyand noRrabr cuidsie @ncisgdnadctivity

during a period 56d ' e I ] sScory system 0 =
no synptons; O. §%%dp§|f't ?éﬁhlglg(gﬂg‘jd&%’oh%g%g F%%ug?%ggdclgﬁp g%e | oss of tail
tonus; 2 = | 5nb fommakhasand 2ebeddeat timlpapafédéhs; Bromceaphete paral ysis of
hind |inbs; 3.5,=_conplete paralysis fromdi aphragm WO 2005/003175

PCT] Us2004] 0187089108 B4RY MRS [ THRES e 6t RENERL SOES BSFEARRE (dand 5 =

death due to EARm)[8AQ2kik. bth i Merfiondr deAchi 66mpr 8HUnG PEewdbe It of each
i ndi vi dual nouse was fixated, in 10 %5 formalin and _enbedded in paraffin.

From each i ndi FeEERFURpLBE21R ot angl gubprashneifsRace) orrpaEated
by 100 pm 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 huS5c8 Antibody Inhibits Islet
Cell Transplant

[0205] Previous studies have shown that rhesus
monkeys, treated with a 20 mg/kg induction/maintenance-
dosing regime of glycosylated hu5c¢8 maintained renal

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

untreated monkeys that received renal allografts



Am) and six brain sections (each conprising cerebellum cerebrum brain
stem and subarachnoi d space) separated by 100 Am were anal yzed with
respect to the extent of 10 inflammatory infiltrates after staining wth

hemat oxy!| '\902?({58338%] Each i ndivi dual section was scor e@g%ﬁfs%o%{bgos to the

follow ng sca no infiltrates; 54 = sporadic, perivascul ar
infiltration (less than two 15 mflamratory | esi ons per section); 2 =
multi-focal, mld perivascular infiltration; 4 = multi-focal, severe

perivascul ar infil trail on acco ani ed by spr eadi ng into the parenchyma. On
the basis of th®¥TeF ﬁerﬁﬂe%'ﬂ‘ hedn JrenspileptielatBaPeboRe P %S havi ng

no, sporadic, 2Qxipger abgopr S@B{e&erélfﬁtlédt rs%ha by[ﬁﬂ)ﬁ] Gregiatdpti cal
Anal ysis. Results were analyzed by One-\Way Al f ol ovved by post - hoc

anal ysi s using SEeupgDitewas feneigfaated t(blgtmégéycﬁéghr bedc8i gmd i cant. 25

Exarpl e 5: AQlYGas¢kRU96E A0k ROV JIUNILS St eboefPLh TEansalagl 10205

Previ ous studie ave s rhesus nonkey ng/ kg
i nduct i on/ mabnt d206é- doinngtrPngmEE aintglaptosyl &ied’ Aubt8dimgst dilved renal

30 allograft funct ne ex erlenc ecti i sode during the
si x-nonth dosi ng 58?93 gwﬁﬁ?‘% IRt eﬁlgﬁlﬁg%ggfehgﬁa};egﬁl ved renal
allografts WO zagﬁjyeaagziétEETf&EaO@ﬂ/&ﬂs%mcsmApr nEpt iy Fereched their

transpl ants W|th|n C\}},ght days . [Kirk, 1999] Inarelated study by, Kirk's
research groupgt ¥eyERBNERT At ERATIRHC é’&l FEBEFPLARE BT GEIoR gt f ect i ve

for the treat rrera,tthgg: ggeem&gnt rejection.

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

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

15 [0208]7 | Fouf fhesus 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 bylday 8, as was
evidenced by persistent hyperglycemia and lack of c-
peptide production (a product of endogenous insulin
production) by day 11-14 (data not shown).

[0209] In contrast to the untreated control animals,

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

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

the allograft as measured'by the presence of c-peptide



5 [0206] In striking contrast to Kirk's findings, the results of this
I nvention denonstrate that an aglycosylated formof the hu5c8 mAb may in
fact be effective for the treatnent of transplant rejection in other

settings. Islet Cell Allograft Transplant inpRpRSiesogkeys. It
has previ ﬁ?@%@?ﬁ denonstrated thaty; glycosylated hu5c8 enables islet

engraftnment and nmaintains allograft survival [Kenyon, 19991. 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-
transpl ant. Theat edaf t=8 ofopdn sliatmodyl) shane dvddata irdten ingd dabadhcont r ol
nonkeys that received islet 20 allografts exhibited acute rejection by day
8, as was evid ﬂ%eﬂﬁby persi stent hyperglycem a and | ack of c- peptide

production (a presiuet of eRdeyeREuUs tkNSUbbEst PERK Ed18od atta 11- 14 (data
not shown). [0209] In contrast to the untreated control animals, 25 FIG 14
shows the succe3BfitCRIThiR 2t gAeful inotredenent magiapnst iBaked with an

i nduct i on/ mej nt epance o (e AHJRA Bf aghyeosy! Huaadd Wr-i above) .
Al t hough both nnnkeyéaexperieﬁ%%d gyperé#&cenla an |nf1|a © rejection on
day 7, when therespdess dwring rteaneglant hig0suels 4 i st zondy agispoosel, hu5c8

treatnment was confinu one,of the two keys exhibited partial function
of the allogr a%téas %g%osll}’reesd }%rlnotrﬁg’p?%%gogaer o?nci-lpne%la}"}%a%yéOOSlOOSl?S
PCT[ US2004/ 0187D8murld wdésmtmsel (epes goasbible ,tleay] awls doyilt anked t hr ough

day 45. CD154 antibodieg 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 cher

15 antibody that specifically binds to a protein expressed
on the surface of immune cells, including but not
limited to CD45, CD2, IL2R, CD4, CD8 and RANK FcR, B7,
CTLA4, TNF, LTP, and VLA-4,
METHODS -~ Example 5

20 [0211] 1. Islet Cell Allograft Transplant. These

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

25 complete pancreatectomy and intraportal, allogeneic
islet transplantation on Day 0.
[0212] 2. Antibody Treatment. Dosing was

performed using an induction consisting of 20 mg/kg on

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

[0213] 3. Graft Function Assessment. Islet

graft function was monitored daily through fasting and

postprandial blood glucose levels. Islet failure



[ 0210] These results suggest that 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 , cgld #bsios@gd | nfl anmmatory i nmune responses, ifqqd i-hl e that
agl ycosyl anti- CD154 anti bodi es nmay fe nost effective I%/ﬁ?éﬁszg@ ?é/@ér ed 10 in
conbi nation with an i mmunosuppressive or imunonodul atory conpound. For
exanpl e, an agent that interrupts T cell costinulatory signaling via CD2B;
an agent that interrupts calcineurin signaling, a corticosteroid, an

anti - proliferat (Peimgentnonffunsttien orsaguté berlieethienlspeas fdefdmed BBnds to a

protein express r f i LI 1 but not

i ted to coisiggret{s et Gt iad T HEREE S R T L1, and
VLA- 4. METHODS pré&chaciplan 5(0 drigdgehedus| shewl Gelproduagr af tPrimamypl ant .
These studies wer rf ornmed escribe evi ousl enyon 9991. In
brief, allor eacf‘?{}gu‘g%%:'o S g%éfd e%af-"?sg%ﬁu?%e%ﬁs%?%&e%?w&eghosen
based on posjtiuessixeth fungdietytia ehet iwedtRtd i pddty-tRatigliagit S under went
25 conpl ete pancreatectony and _intraportal, allogeneic islet
transpl ant at i onPBRIPRARA AR BRTECEERL FEA Y e HEHRTE Dosi ng was

perforned usi NghPPetHHPEmQ) LR HUnSthBIe 0§1 ¢lefiDé K€ roPAY Acuke 0, 3, 10
and 18 and mai ntenance consisted of 30 one 20 ny/ kg dose per nonth starting

at day 28. [021Bfijectipmferimanasd werasdesinedtas | Eagtingrafucdsgnetiodn was
nonitored daily u f ' . _RO Ny 0, I l.evel s.
Tolet failure VETASBSTObA R PrHialaPYBRG sl otk CSESEL 1R HE ALY
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 hub5c8 (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,
HLA-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 Vwenedsioasu7s n the i medi ate post-transpl ant peidaes603@13466
characterized by persistent hyperglygem a and unstable glycemc control.

Acute rejection episodes were defined as fasting glucose >100 ng/dL and a
post prandi al bl ood gl ucose >150-175 ng/dL. 10 Overall graft function was
eval uated by nonitoring the amount of exogenous insulin required to

mai ntai n nor mal SOBMBAA FNbEoSRLIevEH YoeRyRBredehutg®) obhaly RrHsyl at ed hu5c8

(Anti-CD154) Anighedd #0-Efeveitr AldctGBhodniedhal-efols Q‘ﬁéelf’ha@\% a

Al'loreactivity [0214] Monoclonal antibodies targeting CD154 on T cells have
been shown to paedugkfyabibilentte rengas-diak Chdbt. asThe adlycesylatesktivity.

However, it is o ef;he LessLv tLyi o) |- GD154 20
mAb depends on Eﬁgcglgggédggoéﬁ%%i%nf%ﬁi%?@sCEQS-gfﬁ§4é¥i%%%r%giggéﬁéii,
alternatively, &umsScBemAbréetcrddbed athrowhounhthitoaypligaaient hramegh CD154.
[ 0215] To assess the ffecis of bl ockade stinulator%lu 0-,CD154

of
i nteractions as f@posEgerBle sk VitrmaRd dnedr eprsa- (i S REE BRE i very

of inhibitory sicgagea bhtouabl$Dladiaikgmaanlbeebld adlbgesacd ivity in
vitro, unfractionated PBMC, or purified CD4+ T cells, were cocultured with

al | ogenei ¢, HLASH.sREPEhEFrakiomimRimeay BiretubypeieeyYve @eltuye 30 in
the presence of @yREIRN(Z6g, 30t GAOA MHRICAVEEE, nBhpYensiffrarifh USA),
either soluble or immobilized to —

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-



the culture wells. Mst bl ocking experinents were perfornmed with a
genetically engi neered variant of WO 2005/ 003175 PCT/ US2004/ 018708 73

sol ubl e anti-CD154 (agl ycosyl ated hu5c8) that has reduced Fc-effector
function apg obspehore may have a reduced ability to cross-link CD154. The
agl ycosylated hu5c8 used in this exapple is the sane s O%ﬁ’llve%syl 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 culture ("MC)
(40+23% vs 3+18®lishhebitibodienrd)ExBiaadiam pf CO2p; oHLAeDRt and CF95

al | oanti gen-sp%%i LiltiOEeIaXFEgoc tee%bjisn ssecs%n%%r M.C %n:g gxgeri ments) was
suppressed by Tpriming w 54 ockEdE “EW BnYs PGPS 8ht THodi es),
whereas it was gtimueasednbyf CBbY sin4n)l atasorompaatadtoasbhbodl es) .

Mor eover, sti rruclﬁti on bg,c}glat ed a&t}c%> 15 CD154 anti bodi es strongly enhanced
the generati on G EUZPPoNAERGRR- CherTHh CTERE -dBFect ors, while CTLs were not

affected bysCDliphi1phockadar 82246dndw tiR! aMtetbenshhenst b8yl &8s aan activity
of anti-CD154 required B7-CD28 costimulatory interactions, 20 MC were

performed in tle@hgnesenzatberCiama-hkpcks folceddl elipaeaptévebys Wieni ng of
B7 nol ecul es tgfrgagﬁﬁiizgﬁ' @Bnghénc#il‘%m?é ﬁ:ﬁ%’%‘é‘? Oialgzké‘é'el ge SUBPELSSPd the

proliferation oant’1 gen- speci ynphocytes in primary an
secondary M.C bplubdspegilyvebylaFed %bddb nAih—Frsantabd 2880 énkéncea it

anti bod es. si g Tc ARERY =P AEPeholt FHo 4L MRYALFBBRo Pnbopendent
proliferation cidvalntegebugeinspeeblfand,T based on these findings,
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. _

15 [0218] As those gkilled in the arﬁ 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 CTL was
abr ogat ed v% @%%4755“ mul ation (via coated anti WO 200%:9R3306018708

PCT/ US2004 i 74 CD154 anti bodi @s). Expression of CD25, HLA-DR and CD95
on alloreactive T cells was strongly increased by stinulation of CD154
(n=2), as conpared to control cultures with or without CTLA4-1g. 5 [0217]
Qur data show that anti-CD154 antibodies can enhance, rather than block, T
cell alloreactivity, when imobilizecREFERENEES ulture pl ate. Bl ockade of
CD154 by soluble aglycosylated hu5¢c8 mAb was unable to enhance T cel
activation in vitro and may therefore be 10 advantageous in vivo and, based
on these findinys, SxHzhbFeitheati be, Iin duddplBntTReeyr @@0tlal nodel s,
to reduce alloaptigens T ce}bilr res&q ses in vivo, either alone, or in

conbi nati on wi t h*hbt edtits ing-other costinulatory pathways. 15 [0218]
As those skidleg. in gdig, art wv, la.apRucebpt e, BaHER{EWS Thanges and

nodi fications nmay be nmade to the referred enbodi nents of the invention
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agl ycosyl anti-GD154 jant.j '_% Iy LV d rized by a
nodi fication at Ci!LD'he Aglotr??gggégﬂN-?ﬂnjke Sl4t %%{tr%\b'?)ﬁ %ﬁaggg%gﬁﬁg of the Fc 5
portion of saiddemiviesdye,2chThachetized by antroddDis4atanti bbdyher anti body
derivative accordi cl.akh m erein the dificatio nprises a
mutation in the %°é%%§lv%ﬁa|k%h18%‘a?\§€%%?u%% itglr? gﬁ?e‘%o%lélrseio% '%’E’éa Ut at i on
prevents gl gcopdmtiionn odt salhd antEbody. The agl ycosyl anti-CD154 anti body or
anti body derivative according to claim2, wherein the 15 nodification
conprises a nmutation of N298Q (N297 using EU Kabat nunbering). 4. The

agl ycosyl anti - GD154 ta@t kBOYroBY1 aght POsY saemitddbldye oaCaat dhogyt o claim 1,
wherein the 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 claim 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.



20 nodi fication conprises the renoval of the CHa domain glycans. 5. The
agl ycosyl anti-CD154 anti body or anti body derivative according to claiml1,
wherein the 25 nodification conprises prevention of glycosylation at the

CH2 donai n.wé2008m03a ycosyl anti-CD154 antibody or anti Begys:difhisyati ve
according to any one of claims 1 to 5830 wherein said aglycosyl anti-CD154
anti body or anti body derivative does not bind to an effector receptor. WO
2005/ 003175 PCT/ US2004/ 018708 80 7. An aglycosyl anti-CD154 anti body or
antibody derivative according to any one of clains 1 to 5  wherein said
agl ycosyl anti - @p154Ranegbyagsyt anii¥Rdhp4 @atibadyverdassibhedy cause

thronbosis. 5 8qcThe20lcasyb- @t -EPLRY, aaLl Bedyaginanii body derivative

according to any one of clalns erein said antibody is selected
fromthe group whemeiint sagdoaglyerey! ardli-a&blisBodneibogdyl yr| amalbddy

anti bodi es, nurine.antibodi ineric antibodies, primtized antibodies,
humani zed antibgggégfkégg ?éé?f&ghdﬁ%ﬁmhﬁpfﬁ 8%%°9. The agl ycosyl

anti-CD154 amti body or antibody 15 derivative according to any one of

claims 1 to 5, _wherein sa&d antibody is selected fromthe group consisting
of : multineric &nti bdBPe@IIREPRY bAMETDL54nERE38PEY, ORefR B PRAY ¢

anti bodi es, tetR¥ak8REveaBtESPEH 85 tditReentl 6rapl hbadi esyo b, Fab',
Fab' 2, 20 F(v) antibody fragments,” and single chain antibodies or
derivati ves t hewigfrein said antibody is selected frém 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 huS5c8 produced by
the cell line having ATCC Accession No. PTA-4931.

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

with a detectable marker.



10. The aglycosyl anti-CD154 anti body or antibody derivative according to
any one of clains 1 to 5, 25 wherein said antibody is aglycosyl hu5c8
produced by the cell Iine having ATCC Accession No. PTA-4931. 11. The

agl ycosyl awmo peo§is27 anti body or antibody derivative age@rddd@oisdsany one
of claimse 1 to 5, 30 wherein said antigbody or antibody derivative is | abel ed
with a detectable marker. WD 2005/003175 PCTI US2004/ 018708 81 12. The

agl ycosyl anti-CD154 anti body or antibody derivative according to claim 11,
wherein the detectable marker is a radioactive isotope, enz%ne, dye or

biotin. 5 13. The -aglMPCosgLYSRsYL conti- iS4 GF 1brnPrhaay ibadyi vat i ve

according to acdhRgile 8B¥oPAEngft&! @My 14 ,! QhereWeEBEN sai d anti body
or antibody derivative is conjugated to a therapeutic agent. 10 14. The

agl ycosyl anti - Gotestabiebmayker amta berfioagdriivieatiispsonecortrymet odye ai m 13,
wherein said t eytic agent is a radioisotope, radionuclide, toxin,

t oxoi d or chenotherapeutic agent. 15 15. The agl ycosyl anti-CD154 anti body
or antibody 5derivative according to according to any one of clains 1 to 5,

vhorel n a4 ancpocugr SBULRedY deri i s icol gt e Logan | ol
according to cl algpitativeernecbriffgi P8HIWbrding 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
conjugateé to an imaging agent.
20
16. The aglycosyl anti-CD154 antibody or antibody
derivative according to claim 15, wherein the imaging

agent is a labeling moiety.

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

moiety, a histidine tag, or a peptide tag.

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

according to any one of claims 1 to 5.



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

anti body derivative according to claim 15, wherein the imaging agent is a
biotin, a fluorescent noiety, a radioactive noiety, a histidine tag, or a
peptide tag. 30 18. A pharnaceutiggl conposition conprising the aglycosyl
anti-CD154 anti body or antibody derivative according to any one of clains 1
to 5. 82 9. i C - | t r.di claim 18, further
conpri si nééé %%%ﬁgg@ﬁ%%g#% gécmg(e&%tggﬁ?sﬂe acéqg]r:?lﬁgg?.t%gga#ﬁe phar maceut i cal
conposi ti 8f akEdhgr ngonrr ishag m phgrmeceuticrlévmsidepitaglan i mmunosuppr essi ve

or immuneppdud,atory 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 claim?21, wherein the cell line

produces bhe A C%%Q§M$cemt5%§l(&F@Gsﬁ@ﬁ%%e@@rdm tBTA14981) . 23. An
agl ycosyl anti-CD154 anti body or an aglycosyl anti-CD154 anti body

deri vati vé8acttrdieRgC PPy "ot JFMURPSHHRE CES{W BT or a phar maceut i cal

CcoNposi t i GRmuSHIILILStEYy TRPodkd | body or antibody derivative for use in

i nhibiting an i mune response in a subject. 24. The anti body, anti body
derivative or pharmaceutical conposition conprising said antibody or

ant i body detinaidivel ace @rddagin® whleab§l Zdsywhesei4roibe agl ycosyl anti-CD154

ti body, | I ti.- CD154 . ant.i body derivati h tical
ot oo, aSLYGROUL SR PIRS, AL Do dGLpuals e, 01 phy e ca

claims 1 to 5.

22. The cell line according to claim 21, wherein the
cell line produces the aglycosyl hu5c¢c8 (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 hu5c8, which is
produced by the cell line having ATCC Accession No.
PTA-4931.



25. The anti body, antibody derivative or pharmaceutical conposition
conprising said antibody or antibody derivative according to claim 23,
wherein the aglycosyl anti-CD154 antibody, aglycosyl anti-CDl154 anti body
derivative or pharmaceutical conposition is capable of specifically binding
to a protein that is specifically recognized by aglycosyl hu5c8, which is
produced by the cell Iine having A¥CC Accession No. PTA-4931. 83 26. The
anti body, antibody derivative or pharnaceutical conposition conprising said
anti body or antibody derivative according to claim 23, wherein the

agl ycosyl 2antTheCBRS#bedit/i bodybodyldpedsattivanpr - CD154 anti body derivative or

phar ”ace%hﬁﬁhac%%ﬁé’éi LdBBos SPEAI IbhFLL A 08, [ cliBapRL OPe 0 whi ch
agl ycosyl ubc8 (ATCC Accession No specl |ca y binds. 27. An

aglycosylaaﬁ%WQQMDQSAl%ﬁﬁHWBodchﬁd¥§ﬁ é@l%&@agy?  afeire @19 ant i body

derivativeg agcandi B8t I ARY gm%aayay,0$§ﬁyp%s 1t&hiS-cBis@a pharmaceutical
conp05|t|on conprising said antibody or anti body derivative for use in

i nhi bi ti ngRBHPIN FarhER oy PESPITEECPRtFadubPBRIS1tiZB. The anti body,

anti body dgedyv@itda¥eyoidakpaceltdsgabp Ptk Lh Qy16ePByi Si ng sai d anti body
or antlbodggderlvatlve according to claim 27, wherein the inflammtory

response PESGR| BILEPFTHHORNYr SUP~ 4 edNsisBEF G GFLlYaPi®iStis, cont act
dermatitis, hyper-1gE syndrone, |nflannatory bowel di sease, aIIergic ast hma

and |d|opath|c i nfl ammat ory dise 29. The anti hody, antlbody derivative
or pharnﬁgeu@?éﬁﬂyﬁg%§o§P¥ﬁoﬁD%5 PF%V%B’?&lﬂPéﬁFWBBﬁ% or antibody

deri vati vanaceardidngnt ibcelyatar 2B tivwbBes @drdihg 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
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 osteoarthritis.

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.



arthritis is selected fromthe group consisting of: rheumatoid arthritis,
non-rheumatoid inflamatory arthritis, arthritis associated with Lyne

di sease and inflammatory osteoarthritis. 30. The anti body, antibody
derivative or pharnmaceuti cal conggsition conprising said anti body or

anti body derivative according to claim 28, wherein the idiopathic
inflammatory disease is selected fromthe group consisting of: psoriasis

and systemic Ju Y I iz i body or an agl ycosyl
anti-CDnghéﬁ%}%§§§c%§¢iééff62?§%q§§g?%gh?§2dﬁ%g%ﬁ§c§$§icIains l1tob5 or a
phar maceuthtatCldonpart tiosly dephRtiise ngceraiddnantd bodyore @nti body derivative

for use [n,imhibihiog & anspl Alcelel &6t IQRpbL; @& aubj ect. 32. The anti body,
anti body derivative or pharmaceutical conposition conprising said anti body

or anti beayruieringass ik aatébedy iy eotdvaivndsiivajieeefar tyee transpl ant

rej ection;hnyolives;hy anshlsanted REAELion kihdReYup{doger, skin, pancreatic
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 azphafdmgeubssial 160MPAS) We@hvatCi®PhSi ng said antibody or antibody
derivative for use, in inhibiting graft-vs-host disease in a subject. 34. An

agl ycosy| PAATRaEnEE92 hifirBeayt it SA™BESCGs§Rid ARHPeH 5% ant i body

deri vati vanaosiydidegi ¢4x ialy a08€rdifhg €bad1dEmlit 0 wheretinacyhar maceuti cal
conposition conprisiqg said,antibodg or antnggy derivative for use in
i nhi bi ti ngTaPHEEr §F 5T ESPoRE T Sat EUbiPeet te 35812 Fhe anti body, anti body
derivativei@fiey, liver, skin, pancreatic 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.



pharmaceutical conposition conprising said antibody or antibody derivative
according to claim34, 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 anti body
derivative according to any one of <clainms 1 to 5, or a pharnaceuti cal
conposition conprising said antiBédy or anti body derivative for use in

i nhibiting an autoi mmune response in a subject. 85 37. The anti body,

anti body derivative or pharmaceutical conposition conprising said anti body
or antibddy Uer pnaibedy aenbikidygdesivdtEive 86, wherein the aut oi mmune

response deriyestiom alnbBtecid PUSngt 5833€sai BGnt 1B6a@N body, antibody
derivative or harnaceutlcal conposi tion conprising said anti body or

anti body @BEiReflyi derhexiorgi AgCIW i@Parm 3@ imwh émﬁrﬁh@ thfut oi mmune response

derives f@@%ﬁ@duherrésﬁdh@@r Q8B ve sSROBAVIORREBEL 118, abydB Li sease, HIV
infections, syphilis or tuberculosis. 39. The antibody, antibody derivative

or pharnaceutlcal conposition conprising said anti body or anti body
derivati vesacs dnBgbddy, cbatn&éﬂ; d@h@ﬁ&ﬂﬂ}etbg aut oi nmune response is
selected fromthe group consi stin I heunp §O|d arthritis, Masthenia
gravis, B)_TRAREIEEHLSLBPYEhERR & {‘.}Brl%"ﬁvégl finddBedY °3 dij opat hi ¢
thronbocyhﬁpﬂﬂkﬁzaufiwuﬁiyeheaﬁagdﬂmg afedlaam 36 abetresnmedd i tus, inflammtory
bowel disease, Crohn's diseasg, ltiple scLeros OIonlgsoriasis, dr ug-i nduced

aut oi mmun8UHP EERLEs TS SRR SEr BYT HIfFuEEa™ IRFIGET 2 {ycosyl anti-CD154

anti body epomdylaghyEpsyis, Lyme disease, HIV 1nfectlons,

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



anti-CD154 anti body derivative according to any one of <clains 1 to 5, or a
phar maceuti cal conposition conprising said antibody or antibody derivative
for use in inhibiting fibrosis in a subject. 41. The antibody, anti body
derivative or pharmaceutical conposition conprising said antibody or

anti body derivative according to claim40, wherein the 86 fibrosis is

sel ected fromthe group consisting & pul nonary fibrosis and fibrotic

di sease. 42. The anti body, antibody derivative or pharmaceuti cal
conposition conprising said anti body or antibody derivative according to
claim4l, wherein the pulnmonary fibrosis is selected fromthe group

ConS'St'n@iﬁ@dsﬂ@JEgQﬂék%tEHbfﬂﬁﬁ%h%?%ﬂﬂﬂ?%%né£5€¥#¢'Ef:resp'ratory di stress
syndrome, drug-induced pul nonary fibrosis, idiopathic pulnonary fibrosis
and hyper 8BHEIRALY| fyPrategndid tfibrossc dipeasft i body, anti body derivative or
pharmaceutical conposition conprising said antibody or antibody derivative
according to claim4l, wherein the fibrotic disease is selected fromthe
group conéfstirgarbibodapapFthdvcdembaltivei 8EB; cirrhosis; cirrhosis of the
lji ver sepgnﬁaﬁa;eeh«afiaaxhoaﬁmpoisﬂswd ;cogbfish@@i sad atnprod?}v&ﬁ_r secogda_ry tho _

rugs; cirrhosis the liver secondary to a vir i nffection and cirrhosis
of the IF{}téerosdé(cgﬁHh‘fVlt"S %c%rtﬁl(?ﬂnﬁ%rfeladf“s@]a'sé’%eﬁﬁ.mA gl ycosyl
ant i - CD154uatdridigdyilefoaAnr agl yensyed ardn +6D1Sbunt i body derivative
according to any one_of _clains 1. to 5, or a pharnac u%ical conposi tion
compri si nGOSH TRt Phody BPRATY (D8E)° HerTraIve (16 SG&E i n inhi biting viral
i nfecti onrefpitotyceldtxe@b @yndrome, 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-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 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



subject by the HTLV I virus. 45. An aglycosyl anti-CD154 antibody or an

agl ycosyl anti-CD154 anti body derivative according to any one of <clains 1
to 5, or a pharmaceutical conposition 87 conprising said antibody or

anti body derivative for use in ighibiting gastrointestinal disease in a
subject. 46. The anti body, antibody derivative or pharnaceuti cal
conposition conprising said antibody or antibody derivative according to
claim45, wherein the gastrointestinal disease is selected fromthe group
consi sting of: esophageal dysnotility, inflammatory bowel disease and

scl er oder RAMPUZEIngns &kl PossyPdamr aTbiBHvafe F body ver fan sl ycosy!

ant i - CD154, apidipedyndefdtabi N AG6A1 diNG @ 80y, QResefr. clainms 1 to 5, or a
pharmaceutical conmposition conprising said antibody or antibody derivative

for use in inhibiting vascular disease in a subject. 48. The anti body,

anti body derimat iavei®sdy,phat mmssuldeeabacie@Pesi ti on conprising said anti body
or antibody derivative according to claim47, wherein the vascul ar disease

i s sel ect BREFIASAERE* B b S CPREE L D9 8F HerBEEPEF®<i%s or reper f usi on
injury. 49nt£¢b@ghyepﬁaﬂlvanatcﬁahaé a@tdllaaﬁlyw,r val@raghymssyl anti - CD154
anti body derjvative accord ng%to any ﬁone of i s to 5 or a

pharnaceu??ﬁﬁvjéﬁﬁﬁ5§??%6Hse Efgﬁﬁérﬁﬁtﬁ 08§°B? anti body derivative

for use kbnsidtihigt bhg qudphhﬁéﬂkﬂdy@motﬁliEyceiﬁfIammato6¢||S in a subject
suffering fro A T cel an g£mj§p The anti body, antibody derivative or
phar maceubP®at C57B5%i 11%R E8FpIS&Png sai d anti body or antibody derivative
according to any one of clains 23

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 44, wherein the aglycosyl anti-CD154 antibody or
aglycosyl anti-CD154 antibody derivative is selected



to 44, wherein the aglycosyl anti-CD154 antibody or aglycosyl anti-CD154
anti body derivative is selected 88 fromthe group consisting of: nonocl onal
anti bodi es, polyclonal antibodies, nurine antibodies, chineric antibodies,
primatized anti bodi es, humani zed gntibodies, and fully hurman anti bodi es.
51. The anti body, anti body derivafPve or phar maceutical conposition
conprising said antibody or antibody derivative according to any one of

clainms 23 , y@g; in_the aglyco L i body or agl ycosyl
anti-CDlSﬁr%ﬁf#%oay e%%3§§?€3§?§¥ée %%%%ggg%ggﬁgéﬁgpéébup consi sting of:
mul ti meri pobyntlidpedi astibodéeer gdindnei entamodbedi exdiimhehd di meric anti bodi es,
tetraval enl. ARfdiR0dI ©Sim kRl $PECI 1608 d badhes; . Jab,  Fab', Fab' 2, F(v)

anti body fragnments, ‘and single chain antibodies or derivatives thereof. 52.
The ant i bediibogaerborRe dedlvatyma® ertihssdefaceuti cal conposition conprising
said anti body or antibody derivative according to any one of clainms 23 to
44, wherein the aglycosyl anti-CD154 antibody or aglycosyl anti-CD154

anti body dériTret pPelRRAY, pREERRVUCPEAT2EIRPSSi ti on conprising said anti body
or anti b?ﬂ&n&!ﬂeh‘é@&éﬂ%dm%o@ﬂﬁdﬂ sbepekihg said S4bheey dn any manner that
is nedically acceptable. 53. The anti body, antibody derivative or

phar naceuf‘il%lé?"dé/ofjrﬁ’é]s‘fattiléfﬁ ROTRIEENER S3YdoRAt T Gd§iBY 23anti body derivative

accor di ngtbosgnyhepeiofchel agigcodyl bechA4pivhesadibotipeoagl ycosyl anti- CD154
ant i body or, . & | ycos L_agﬁl-CDléé anélbodg.derjvative %é phar maceuti ca
conposi ti 8f %ﬁ%ﬁﬁig?%b(g)'é ANy O VAT T oty dEF Tt i ve is adnmi ni stered
to said s@bpecthebyroup 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 44, 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 44, 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,



njection intravenously, subcutaneously, intraperitoneally,
ntramuscul arly, intranedullarily, 89 intraventricularly, intraepidurally,

i

i

intraarterially, intravascularly, intra-articularly, intra-synovially,
intrasternally, intrathecally, intrahepatically, intraspinally,
intratunorly, intracranially, enteral, intrapulnonary, transnucosal,
intrauterine, sublingual, or locally at sites of inflanmmtion or tunor

growth. Sd.. Jhe.antipody. anilhody.deriyvative, o pharymceutical
conposi ti on conpri Sing sdi'd ant1body or ant| od& defTvati ve according to
any one ofinttayassu2drly,o ipgrawhericuhathe agkyzosylovaatly.CD154 anti body,

agl yeosyl sptls(dhath AntiROdYndENVal | ¥ qbpa PlANTRCEUL T CAI COMPOSI L O
conprising said antibody or antﬂb dy derivative 14 administered to said
subj ect byntmsrdorélgeligdraguiegvnt hetgpavapiebhsi snitagabf: oral, nasal,

Ophthalni@ﬁtféﬁﬁfﬁbnagpp 6ﬂ39£ﬁé@o§é§9t§§tréﬂieriﬁﬁi %Qkh?ﬁ@b%l,antibOdy

derivative or pharnaceutical conposition conprising sald antibody or

anti body @&riaslilyeatictidedi Af 1 lermar By orwhehes reKeh- agl ycosyl anti - CD154
anti body, aglycosyl anti-CD154 antibody derivative or pharnmaceuti cal
conposition conprising said antibody or antibody derivative is

adm ni st eréd T §&F6b%é%ﬂ 8etiked 1I9¢TivekiYe PBrm of capsul es, tablets,

aqUeoUs SYUSREMSIARScO! RlbWLiONh coRfrisihg 8atd hedyboaptdbody derivative or
phar maceuti cal conpositi.on coqprhsing sai d anti body or _antibody derivative
accor di ng2PbRI%: P54 NIEr BFTPTHEI BYIFF0SYF AntG2EBE5% ant i body, agl ycosyl
anti - CD1540 aqt iwnedyitledHevayiyeon phed+omaeut acwibosgnposi tion conpri sing

sai d antig89¥55¥§1a2£%£¥%%ﬁSQeQAQEgJa$edé§Hvative 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, agqueous 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 is
administered to said subject topically by application

of a cream, ointment or the like.



adm nistered to said subject topically by application of a cream ointnent
or the like. 90 57. The anti body, antibody derivative or pharmaceuti cal
conposition conprising said anti body or antibody derivative according to
claim54, wherein the aglycosyl ggti-CD154 anti body, aglycosyl anti-CD154
anti body derivative or pharnmaceutical conposition conprising said antibody
or anti body derivative is admnistered to said subject by inhalation

through the e.RE i diebyll 280ay BeAIYaAQudgr inhaler or a netered dose
i nhal er. 58. The antibody, antibody derivative or pharnaceutical

conposi t i BRRERESEE 8¢y coaPds hitdrbeepr oS inansd rb@yptdkedy ftd ve according to

any one Of,€1dyB aéBi vdtQ vA4acINighNed 8 238l ¥£0sMle @Dt i P154 anti body,
agl ycosyl anti - &D154 anti body derivative or pharmaceutical conposition

conpri si ngIseiFYantPbiodPlef 2RintIcBYdy2 HercPoat i i §Phethi ni stered to said
subj ect bynt styahoed diehease @drnRESE ¢ @kl OBenp2itIBg antibody, antibody
derivative or pharmaceutical conposition conprising said antibody or

anti body BEFRAELTTeSHE PR Y STaAYt RRSYofle B Wty e23S to 44, wherein the
agl ycosyl aanin<€P164 @ntsab@dyubieagl ¥¢osiHa1antén GRE34gRMHbdOdy derivative or
phar maceut i cal conBosiIion co risin% sai d antibodé or antibody derivative
i s adnmi ni 88%rYd % BeREIFeSubf ety PAFERG WPEASH Yhér 3PETAST agent. 60. The

ant i body, dasd iidwdyederi vati ve or pharmaceutical conposition conprising said
anti body or antibody derivative according to any one of clainms 23 to 44,
wherein the agl ycosyl anti-CD154 anti body,

58. The antibody, antibody derivative or

pharmaceutical composition comprising said antibody or
antibody derivative according to any one of claims 23
to 44, 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

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 44, 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 44, 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.



agl ycosyl anti-CD154 anti body derivative or pharmaceutical conposition
conprising said antibody or antibody derivative is adm nistered to said
subject in nultiple doses per day. 91 61. The anti body, anti body
derivative or pharnmaceuti cal cong 25|tion conprising said anti body or

anti body derivative according to any one of clains 23 to 44, wherein the
agl ycosyl anti-CD154 antlbody agl ycosyl anti-CD154 anti body derivative or

phar maceutj cal, COAPASI Eﬂﬂﬂ&'§%99“§§§? gptibody or antibody derivative

i s adni ni st ered to.sm%y ject repeatedly at intervals ranging from each
day to eveh@rm@@hétcmmonpo62tldnhéomﬂlss@dysamnta|nt§e§9dsd@rrl vative or

phar maceuL) CalodGoPESIAion SO Sl doAltdbady g Haant| body derivative
according to any one of clainms 23 "to wherein the agl ycosyl anti-CD154

ant i body, toatfiry#88y¢itarihie- EEﬁXPP%EﬁtP%@U?DééﬂNvﬁﬂbvéyor phar maceut i cal

conposi ti lewsgrll shihg-9abd QrmﬂbQQQYd@flva%mlé hady derivative is adm nistered
to said subject ‘at intervals for as long a tine as nedically indicated,

rangi ng fPRMREFEtEF2 WEORBOS bt ke CPTP LGt held @BjtéBPdy B3. The antlbody,

anti body dgfinat,i Mer OFatiRBal faehi 68d r&oPOsiid @pgeePri sing said anti body
or antlbodé?derlvatlve according to any one of clains 23 to 44, wherein

the aglycoS5A2 &Y - TDrS4 LKt +HIR) I P AgIPEOSF! &t RS Yant | body derivative
or phar maersrt ieakhconposi ti on conprising the anti body or anti body
derivative is admnistered to the subject with an i mmunonodul atory or
i mmunosuppr essi ve conpound. 64. The anti body, antibody derivative or

62. The antibody, antibody derivative or

pharmaceutical composition comprising said antibody or
antibody derivative according to any one of claims 23
to 44, wherein the aglycosyl anti-CD154 antibody,
aglycosyl anti-CD154 antibody derivative or
pharmaceutical composition comprising said antibody or
antibody derivative 1s 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 44, 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



pharmaceutical conposition conprising said antibody or antibody derivative
according to claim®63, wherein the 92 i nmmunonodul atory or | nmunosuppressive
conmpound selected fromthe group consisting of: (a) an agent that
interrupts T cell costinulatory §Egnaling via CD28; (b) an agent that
interrupts calcineurin signaling, " (c) a corticosteroid, (d) an
anti-proliferative agent; and (e) an antibody that specifically binds to a

protein ¢ S i e i i.;ng but not

i ted ¢ ARERat b Se e B0e B MR e SRR R The CLTR ane
VLA-4. 65framdéhangibadyronanttwdyiderivative or  pharmaceutical conposition
conpri si ng, saj.d .gok{ bhody QBteﬁﬂﬁkQPFMuﬂﬂfhM%%hMﬁa%B??rd'ng to claim 63,

wherein the 1 mmunosuppressive or i munonodul atory conpound is selected
fromthe gtoraidensixstGda§of : tacrolinmus, sirolinus, nycophenol ate nofetil

M zor ubi ney,) adﬁggxﬁpe&%ahhaerﬁfp%guwfain%g@lwrgigln@ﬁh om de, rapanycin and
azaspi rane. 66. kit for imaging tunor cells or neoplastic cells in a
subj ect t W&t ®XPreEseH§Pdtlein that is specifically recognized by aglycosyl
hu5c8 produred Rytiigwe1Gekkatine agaNt NGnATCC Accession No. PTA-4931
conprising: (a) an,aguycos¥l anti-CD154 antibody or an aglycosyl anti-CD154
anti body A8} idFafPyEPABCHPAFnPIT fARFI bhd8fs Q@ & RECEeiDd 5, or a
phar maceutksadsseanmpRsitd @rf &L Sinighes akdl @ntineodyieg it i body derivative
and i nstructions fof, GNdi tiens LM ndod e BRRLEGD ©f

B7, CTLA4, TNF, LTR, 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.



a conpl ex between the antibody or antibody derivative and a protein on the
surface of tunor cells or neoplastic cells; and (b) instructions for

i mgi ng any anti body/protein conplex or antibody derivative/conplex fornmed
in the subject. 93 67. AKkit foP detecting the presence of tunor cells or
neopl astic cells in a subject that express a protein that is specifically

recogni zed by agl ycosyl hu5c8 produced by the cell |ine having ATCC

Accessi oneNo o (ETA 4931 GOMMIJ $h00: L), o AGlYEOSYLy ANt CDISA ant i body or

an agl ycosyl =~ anti-CD154 anti ly derivative according to any one of clains
1 to 5, oRreerlgishiraelltsi éala compesttitat cEpRpTS @i RYosHIM ant i body or

ant i body gﬁﬁﬂ%%t%¥@blﬁmgll¥r¥é&$ﬁﬁkgﬁﬁn;QQlQ&ﬂﬂhﬁh9@§8per”‘ttlng the
formation of a co ween 't he anti body or anti body derivative and

sai d protEF%hKFH)bYﬁ§¥?Gé@ioh@miéﬁvbW%éW?ﬁgméﬁ?S&ﬁboW%d i magi ng agent from
the subj esti-and (&piiRghguctions for detecting the presence of any
antlbody/proteln conpl ex or antlbody derlvatlve/conplex fornmed, the
presence 6f §HbﬁgE¥ﬁﬁﬂ%%<aPEH*§§§ln©n¥%99 YpPBsEhASLEE ot inor cel |'s or

neopl asti gneeldps 5k Nad thidod§ Ul £Glative 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 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.





