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present invention relates to
am no-5-[substituted-4-(difl uoronethoxy)phenyl]-5-
phenyl i m dazol one conpounds, which are inhibitors of
b- secretase, conpositions and kits containing these
derivatives, and nethods of their preparation and use
for the prevention and treatnent of diseases or
di sorders associated with b-Anyloid deposits and
neurofibrillary tangles, including Al zheinmer's
di sease, Trisony 2 1 (Down's Syndrone), Hereditary
Cerebral Henorrhage with Anyl oidosis of the Dutch-type
(HCHWA-D), and ot her neurodegenerative di sorders.
BACKGROUND b- Anyl oi d deposits and neurofibrillary
tangl es are two maj or pathol ogi c characterizations
associated with Al zheiner's disease (AD). dinically,
AD is characterized by the of |oss of nenory,
cognhi tion, reasoning, judgment, and orientation. Also
affected, as the disease progresses, are notor,
sensory, and linguistic abilities until gl obal
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b- secretase enzyne (BACE), al so known as aspartyl

10Pr gt(E)@ €, TRR iRdntiofl rJ\h&’esh)mcgﬂé’ EIQ)&?RQ ‘?ﬁElﬁ: Hél'éﬂt‘ﬂ%ﬁws antibody
tivity I's cofrelated di egeneratlon

of df&mvpmzﬁw add ahtibody MPaEzniSits) kgt sp¢c1ﬁ¢allleandla €D1549eD40L)
402, 537- udi es,i ncreasi.n i ndi,ca that
C DarP R 6T By oAl PRt A TS AR Oh Ely Phan
PepintiBedy, BaBsdS dervatibe or &itikdly fﬂdgﬂi%ﬂt il @%‘ilféﬁlly binds to an
Cenetics, 2001,” 10, 1317-1324). Therefore, is an
obj epétopefo which & wranizedrFabdragment cumprivimea w@!tsabm hegyy chain

are_inhihitor gsg and are usefu

15 0 cpdise et ot SECRAG Tolp e e Brtibis ey chain
amedety@¢nt ia0¢bringad SEERNENQ: 20ipseifidaly biRds.acDes4 bﬁﬁhr@/protems
el evat ed b-anyl oid deposits or b-anyloid levels in
patQfdhis inyentigamay; eisitredysed éﬁ?ctphﬁmeﬁlqrbfe}atm@a second anti-
act c

myr ¢ Bl pnifoode CRStindlbl B RARCLE R AnURlorE syl in dingnostic

On eansluhdsraptﬁﬁic methodse swadbr asdh Itlmireal&EEiﬁfrdndqireVenﬂihm of]&i&hses

n _FEt her Q Rel ne) channel is
20 | BT E4ITE ot 68 Ty Ry RS e BB s Uhag are mediated by
car@ID@§4 a33400RtepRtiBRs.i al . Drug interaction with the
hERG channel can decrease channel function causing an
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hERG bl ocki ng properties will end the prospects of a
potential drug. Frustratingly, there is now no way to
a priori predict whether or not a particular class of
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or S nis 0, 1 or 2; R7 and R8 are each independently

H, hal ogen, NR20R2 1 or an al kyl, al kenyl, cycl oal kyl
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di sorders. Overexpression of the anyloid precursor
protein (APP), altered cleavage of APP to A-beta or a
decrease in the clearance of A-beta froma patient's
brain may increase the |levels of soluble or fibrullar
forms of A-beta in the brain. The b-site APP cl eaving
enzyme, BACEl, also called nemapsin-2 or Asp-2, was
|dent|f|ed in 1999 (R Vassar, B. D. Bennett et al,
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the atomto which they are attached forman optionally
substituted 5- to 7-nenbered ring optionally
wo bei1sssst ed by an additional heteroat om sel egicadyd2068003735
O Nor S R3is Hor an alkyl, cycloalkyl,
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substituents. The substituent groups which are
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As used herein, the term"al kyl" includes both

strai ght chain and branched-chain (unl ess defined
woriobeiiebwe) nonoval ent saturat ed hydrocarbon niTetd26068/003735

of 1-12 carbon atons, preferabty 1-6 carbon atons

(Cl-C6 alkyl), nore preferably®1ower alkyl of 1-4

car bon atons. Exanpl es of saturated hydrocarbon al kyl
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nmor phol i ne, thionorpholine, piperidine, pyrrolidine, a
mono-, di- or tri-lower alkylamne, for exanple
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tributyl- or dinethylpropylam ne, or a nono-, di-, or
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al kynyl, al koxy, al kenyl oxy, or al kynyl oxy group each

optionally substituted. Mdre preferred conpounds of
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Y T - - o o o




one;
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(oo TP PR Rl b S Shntpgies of e

( 4-ihlemioapine monpvdlemedoh¢ D1 5.4-Ibmdm@az ol - 5(4H)-one,

(+ W08 Rt AR 5 By 5B oy

ﬁa%ﬁeggsy @éﬂ\@ﬁV&P Br M{e)lm%n&@h‘&m Weflrl 4‘0:(1%1’31&&% BIAEB of

3-nmeth hydr o- 4H m dazol - one;
5 2 ADhi4 &@94() cayd Ido po a\p’ghl leglhwif)qxibreml, Wit 2{n41C(5@|m thegrange of

dl %ﬁgﬁéﬁ_f Hgﬁ él}%l‘lgn %é:}:na%nré%boﬁlmeﬁts ‘the CD154 binding proteins,

2- R, n&‘itﬁ-dﬂﬁ@%ﬁbé’(ﬁé@ WEHEQ?Wémﬁn ﬂiﬁdym‘dv@ﬁﬁmﬁlbﬂ) ifbthe4aride of 20
uor o= 3- ( nethélbut pheny

metpmyito SQ(Bpm, A @rroto45}Q0|pm gra pm_t@ﬁ@ pm In certain embodiments,

u ofgbg% Eng;iﬁ'@(;%é elh%or peny % %‘1’(%‘8?{&( (1?1'31%8%1' ]an%bl)ély f:rlagments

10 3- r@idfdérwamﬁzsﬁ bhth@ﬁ@vdnﬁbﬂ ds abt subenatially agonize CD40 activity.
2- Ami no- 5-[ 4- (di fl uor onmet hoxy) - 3- met hyl phenyl ] - 5- {4 fl
uor k908]( (ﬁyﬂq;nfemgl%mts ol A prospHdayamtiog relate to CDT54 binding

o e PO BB hack i gh oy o pame

uor©D$54 (E()r@{aﬁtp{é,-lm oattaip babydimedtsyre C154 bmding protein, e.g. anti- |
3, 5-di hxdro 4H i.m dazol

2- Aabihed sntfbpde«dwﬁ?qy&ﬁm?m%w§%wwmﬁmo% Mih 3 Ko in the

15 Uofr g Ie'rt%elt Ridtvelas determined by surface plasmon resonance
eny‘lqs-l ?1 }%M ?ﬁcs 5vedillshyederrg)rll |ym dazol - 4- one;

2 /l(rﬂgﬂ,dBIEGQré@()dlffdrmampbttlnom fOBhnmahﬁ]Q)ltﬁénya}] bQBSGrpmﬁy 1 pm,

d| g%é%'% H-Hnﬁloﬂ g%ﬁ ﬁ)n ﬁ@?eg}/ I]n soine "embodiments, the Kp for human

2- A@Dm94 ¥ leds theh O M. omaitmmboanﬁa{twh@n%m Burbar] @D(64 is less
E) - 3- met hoxypr op- 1- enyl ) phenyl ] -
rretilh?n-lg,pb’ldl hydr o- 4Hi m dazol - 4 one;

20 E) Aﬁ%?ﬂ]gp{o r{adxigréﬁ% ﬁ‘féﬁ hf?xllxﬁ%§§nr¥e%¥luagseﬁ%ﬂlsgbnr§ﬁﬁé protein,

3, Se.gi, Bﬂtﬂ-@l@ﬂ-anﬁbd@% aVhiéh when present at or above saturating
2- Am no- %(gll fl uor orret hoxy) - 3- met hy ph%Py,I ] 54 S-i(e(
E) qumthzgwg pl)n H@Wﬁﬁd@ its bmdmg affinity, is capable of
”Et 154 first, and is al
i;%l:klﬁg%[[gl @fff eﬁltl‘% d{(f aélz 03%]?8%% t 34 d&c]l et% yC 1rst ﬁr)} is also
5ez{pé1(>lE)of Hiqpia:cmglalmby)dy péBbyinid-t8 (33154 when added after antibody

%n‘é gdffcg cﬁ)gg 4- ?dlopleuororret hoxy) phenyl ]-5-[3-((

Pﬁghﬁi(é’é?{a er%b@dﬁﬂe\ntspﬂﬁ{‘ﬁ’llv]aﬁtﬁ)n provides a binding protein, e.g.,

hydr o- -1 m dazol - 4- one;
2 Aamtrbodﬁ, that- sph¢lﬁ|cdl)4bl©d$ & Cl054 rpmthm@lﬁphlenly F9mprifeg-of consists

é@,qm%gor}gr)l( b;%}%# gegf% }B ﬁasggﬁlen&eghgelected from CDR-H1 (SEQ ID

2 AN079),CDR:- Hbtmgm N«Jl %) aux@rcqnntm(seQ hBNG) 5)5-1h Furtfer
E)-4-fl uoro but - pheny 3- net hyl
30 3 5er§bqr@1megts4yhe/cm }ﬁ%@g@mgmq}ﬁl@ or|ant1body comprises or consists of at

A{Eh&?wg c@)%é gelépﬁ %)In' %Rﬁg?&iﬁdibﬁg”?} BOREEVEG B No:

2 Adi) ard-CPR4HE QSEQ UDrNOEeSHdaykt Sirfhedembodiyeptsehy bindgprotein
et hyl - 5- phenyl - 3, 5-di hydr o- 4H i m dazol - 4-one;

2- Ami no-5-[ 4- (di fl uor onmet hoxy) - 3- et hyl phenyl ] - 3- net hyl

- 5- phenyl - 3, 5-di hydr o- 4H i m dazol - 4- one;

2- Am no-4-[ 4- (di fl uor onet hoxy) - 3- et hyl phenyl ]-4-(4-flu
orophenyl)-1-met hyl - 1Hi mi dazol - 5(4H) - one;

2- Ami no- 5- [ 4- (di f | uor onet hoxy) - 3- pr opyl phenyl ] - 3- et hy

| - 5- phenyl 3 d| hydro 4H-| m dazol - one;

T o I T T I 1 ~



2- Ami no- 5- ( 3- bronophenyl ) - 5-[ 4- (di f | uor onet hoxy) - 3- net

hyl phenyl ] - 3- net hyl - 3, 5- di hydr o- 4H m dazol - 4-one;
W0200$1 188569 ( 3- br ono- 4- f | uor ophenyl ) - 5- [ 4- (di f Ip¢@y@36isN03735

xy) - 3- net hyl phenyl ] - 3- et hyl - 3, 5-

di hydr o- 4H- i ni dazol - 4- one; -7-

2- Am no- 5-[ 4- (di fl uor onet hoxy) - 3- et hyl phenyl ] -5-(4-fl

uor (j’i g%_){] rﬁ;gkgsrzé%’ })) c@hs[g?si SWdirifred CDR H sequences, which are the

5 {(ZDRth()SElQ[IE-NGt 3), ﬂw@hﬂtﬂi@@EQfSDﬁé@h&') ldehy CDREH3ESEQ
t hyl -5- 0x0- 4, 5-di hydr o- 1H i m dazol - 4-

yl }IDZNQEéhoxybenzonl trile;
2- Ag02A" St &rtafl édmv&ﬁﬁa%% Wﬁmhv&n%ﬁtp%«h@&%hhmé prdtein e.g.,

uor o- 3 (fTuor onet hyl) phenyl | -
5 3, Sandlibbgyl nha%p%mﬁvaibzbmdﬂa 6135}54 protem and which comprises or consists

ﬁe%f 2/ ”OE?;QR 6L dhath S g?tugt?é%)'sg;?g P RReBR 1 sEQ D

(5@1026)0*'@131@1@' [S520 leow? mtmm@laetlmghspylrﬂmﬂméﬂ
et hyl - 4-phenyl - 1H 1 m dazo

( 5F§mlzodmmmeft9e p@léﬂ&lmbng)psﬂtem( amttbqqluw@mlﬁm@;)qsn@ﬁty of at

TR R R rotp LR R N B PR Rz p vo: 7

1o|] a?!rd"@lDR}’lB(% EDWO:R)5 16 ybyfdftBerddrhboditngn, thécxme54 bmdmg
(5S) - 2- Ami no-5-[ 3-chl oro-4-(di fl uor onmet hoxy phenyl ] -

netmytelrsorpmabyfiy SOIBPGWSW consyp o ahthese CRRJ gequences, whlch are

R ABRODr S GIBINGY! ) B 491EBEPNB) IBRVEDR L SR HD NO;

(59): 2- Am no- 5- (3 br onophenyl ) - 5-[ 4- (d|f| uor onet hoxy) -

3- net hyl phenyl ] hyl - 3 di hydr o-
AH- Oﬁgﬁazlﬂ Qegjtaghgnbo 1m>énts t’hnss 1nlven>{1on provides a binding protein, e.g.,

5 i
15 ( RQntt% ﬁ%"t@zg[ ys?ja&gcwiﬁgq%@?%? ?}r;gélg(agg IEIII-I# %5191%5&%3&)1’15&5 of
I da(ZDIR—IéLL 8EQ ID NO: 6), CDR-L2 (SEQ ID NO: 7) and CDR-L3 (SEQ ID NO:

2; ﬁg‘ gx&o%gh%r)%yg tE\lﬁ gh%u?g %#arle ﬁﬁr g}e DR her?%lriLe_s%r[c%ﬁéigts of
di hyPROH 4 s EQ 18R O 3)4C%I€~H2 (SEQ ID NO: 4) and CDR-H3 (SEQ ID NO:

2- Ami no- 5-[3-chl oro-4 - (di fl uor onet hoxy) phenyl ] - 5- ( 3- et
hox§phenyl ) - 3- net hyl - 3, 5- d| hydr o- 4Hi mi dazol - 4-one;

20 ZW?%S%%ﬁhl o g%cgﬁéfl L1’Isolr ‘%ﬁ 0%%%%‘)1 Qseg]gmlhn% }lrgte r12 e.g.,

di hatlibedy hatpeéiziedlty’biadea CD154 protein, wherein the CD154 binding
2- Ami no-5-[ 3-chl oro-4- (di fl ugronet hoxy) phenyl ] - 3- net hg(
| 5Pf@!3°flfb9b$§ﬁbb?6h EPRAPYISES 05 CANHSIE PH2 Xk SHIIYRIES Pele%e% fram SEQ ID
0 u enyl
2 A 33 %gg@ghggslﬁ?ﬁg b 1) %(@égewﬂ@b 0y 1 Qorlafh befler
di he_mdbmhﬁabhusmhckanoéntmnq:w\ndes a b1nd1ng protein, e.g., antibody, that

5- [ 4- (dif] b vl 1-5- ( 3-
25 hon3 RSP b@(dﬁ'éﬁ@f rBtedn M T P b G i o
2 AfltibBdy cbiftpi géhfdrléeﬁﬁﬁbh%y g%haﬁltéeahaﬁeeme&wéfm H5Q ID

-5-(3- propo enyl) di hydr o- 4H m dazol - 4-one;
2 mdzan@SEQZLEZNd) flBuor oet hoxy) phenyl] 5-[4-(difluor

di ht@?@/ 4H ?‘%F gras h(ﬁﬂ%ﬂ% t%ns 1nvex¥t10n prowdes a binding protein, e.g.,

2- A&Hﬂb@dﬁ thérspetificale) SiaBE H OS54 Jréveinh WheRainbe|CISt SuESiAYing
| - propoxyphen 1) -3, 5-di hydr o- 4H m dazol - 4-one;

302- Amomn 2} fnnb(ody ppm@rlmrweszwts of adhuispaysmen selpcted framy SEQ ID
-fl Ngf g%aﬁﬁg c}gz ¢ }/121]_ olﬁ ézgﬁéln%lﬂb%dﬁnents, this invention provides a

di hydr

2- Avindimg prtdin( e s ladfibepy tieit byueificalld -bindsar OPhéhptokeih,-WHerein
- (di fl uor onet hoxy) - 3- net hyl phenyl ] - 3-

nmet hyl - 3, 5- di hydr o- 4H i m dazol - 4- one;

2- Am no- 5-[ 4- (di fl uor onet hoxy) - 3- et hyl phenyl ] -5-[4-fl
uoro-3-(3-nethylbut-1 -yn-1 -yl)phenyl]- 3-

nmet hyl - 3, 5- di hydr o- 4H i mi dazol - 4- one;

(5R) - 2- Am no- 5- [3 (cycl opropyl et hynyl ) phenyl ] -5-[ 4- (di

f | uor omet hoxy) - - met hyI phenyl ]-3-nethyl -



3- et hyl - 3, 5-di hydr o-4H i mi dazol - 4- one;

2- Am no-5-[ 4- (di fl uor onet hoxy) - 3- et hyl phenyl ] -5-[3-(3
wo 1984/ n@x¥36pr op- 1-yn- 1-yl ) phenyl ] - 3- PCT/US2008/003735

nmet hyl - 3, 5- di hydr o-4H i mi dazol - 4-one; or a tautomer

thereof, a stereoisoner thereof8or a pharmaceutically

accept able salt thereof. Additional preferred

R L R R I Y
(4 s]‘ehw@fceoBSEepID Nomnsi-yl phenyl ) - 3-
methﬁ -di hydro-4H i m dazal
( 55[}1 éSlarﬂwnau{ %U?Qﬂlmle%f%%PWWW%?%‘I"EW@HWT@E‘» e.g.

1{68@39 éﬁ%&ﬁ%ﬁ&l%&lﬁds\q ebs P¥ h}otén wherein the CD154 binding

I m dazo
5 2 aprotein &r a[n4rbbdy tomprisasetr konsysts 8f 4 thséqwnoelsdhgdte)qofnem;ﬂEQ ID

( 5§)'5E5a%dr§€(§ ?'[Siw()df‘* Hjﬁ? gﬁgfrf e gn‘{l,gf(t@é‘o }F'Pfﬁkgsrfg@??ﬁ?pl SEQ

h enyj No39ngEMMID RoPHe RN SEQEI'U’N@’ d 1 01t EdriHifl8fBbdiments, this

-one;

( 5 Fi)w@}tm pmowﬂes[ aibindinfg motiemmtghcmslk’O@% (it spasificadty bjndsp
é!le pl%?em wheref?ﬂgen &lDl%ll %119 in pro elrf' I(_)|r fra.nntl %19 Icbmprises or

10 2 3<!Bn§1@ts5)f[a4rg(h€' thdin & éé@sﬁ@ IORONY atenidavy ThamtsByuence
| - 5- 53 nmet hy Hgﬁ\zﬁ dr o- 4H m dazol - 4-one;
(5S¢ egtedrfrcrmsﬁq fllzuemd HIXO:- 13- ratomar shbdrgiments, the
met 6 IISP Hx’(g@m%e%&eglr gxnanjt'th}p Q&Hiﬁllges Br Bonsists of a light chain sequence

di hy

( SSaf%@m)meai &tc(ﬂhédvy@hmmédjwnyé oBSPQAPYNOheBy| | - 3-
msth henyl - 3, 5- di hydr o- 4H m_dazaol - 4-one;
(5F1)0 %6larrf hsne[rabczddmﬁmaothsmswaxwen@%f%s% iha hipdinggprotein,

no%epg%&?ﬁfggghqﬂy&ﬁ enym g‘géﬁa c?é‘,"?ﬁ‘% or (?I’?g%l ts of one or

y) - Roreteayy phainyH) CHRimdgayhoess) Selditag froor CDR-H1 (SEQ ID NO: 42),

PR RE S5E0BING: 43 and FDR-HF (SFQ IR §9)s 1n furthgr |

or 0&%&9?&9&5 &h%ﬁﬁ@fﬁé’ﬁ%wﬁ br &8P ¥bmPriSes or consists of at least two
di hydr o- 4H i m dazol

( SRYDRs ankstod SiosCHIR-H] (ﬁEQlIQ/NOMﬂ) GIRFEQ TBNO:43) and

oL SRATER RIS T8 B, veining i

( SSAm%oayrb&apﬁse(s%r Ruhsists Mﬂalltmée @DR MeeQRACEY Whidrird ODR-H1

di f| uor onet hox -meth

ot (0 B BLQH A A DRARR (SF QB0 b4 Brsad the CDR-HS3 (SEQ ID NO: 44,
2- apipor 511 3-

2 0BT St f B Rk LRI RO bARRRrbef e 0. an
met dntibody, Thati spy¢cifioalt-binds 8l €DI54 Hrateim, wherein the binding protein or

25 |( ]- gﬁ{%@a;n p&gpgsqg;so(rgpgslu‘s)tg o gr%/c! oré‘rm(()r%I Cfll)l%q %t chai o>%’)) J%Hffé}%e
f '4[J%;]ég!é’efdoﬂ?&m@rﬁﬁ%y@l?éIﬂﬁd?yds),%ér{%fwﬁ@116 M ¢Ya%Q/CDR-L3
( 53)&523’ HYiN@-45)| Br furtheopmbeditments( theftinding prstein oy antitedy
4-1 |
1 e O TSkt 04t lesstva GRS selerled: fam, CRB-LI(SEQIP

- 4-Q0e: 45)5 CDR L2 (fSEQ ID NO: 46) and CDR-L3 (SEQ ID NO: 47). In yet
2- am no- | uor onmet hoxy) - 3- (2-fl uoroet hyl ) phenyl
3 0] 5ﬁxmlelf ¢mb¢dgn@n§§etime -binding projdip pennycit)odg comprises or consists of all

dro-4

2 aios CRR (5 PR s Wbl G BR: G RORIRNG: 49 GORsTA(SEQ D
or ONEl: hexaﬂd GPR2L3 ksmqetml yphenyl ] - 3-
nmet hyl - 3, 5- di hydr o- 4H i mi dazol - 4- one;
2-am no-5-[4- (difl uoromet hoxy)-3-(2-fl uoroethyl)phenyl
]-5-[4-fluoro-3-(4-nethyl pent-1-yn-1-
| ) phenyl ] - 3-net hyl - 3, 5- di hydr o- 4Hi m dazol - 4- one;
am no-5-[ 4- (di fl uoronet hoxy) - 3- (2-fl uor oet hyl ) phenyl
5- Iuoro 3-(4-fluorobut-1-yn-1-
)

y
2-
1-5-[4

y ph ny ] 3 rrethyl 3 5 dlhydro 4H-|mdazol 4one



nmet hyl - 3, 5- di hydr o- 4H i mi dazol - 4- one;
(5R) - 2-am no-5-[ 3-(2, 2-di fl uor oet hoxy) - 4-f | uor ophenyl |
wo Dood/frsésdi f | uor onet hoxy) - 3- net hyl phenyl ] - PCT/US2008/003735
3- et hyl - 3, 5- di hydr o- 4H i mi dazol - 4- one;
2-am no- 5-[ 3- (cycl opr opyl net ho@p) - 4-f | uor ophenyl ] -5-[ 4
- (di fl uoronet hoxy) - 3- net hyl phenyl ] - 3-

(orVUBsL, s g STl SRR Pyt g RSH pbody
35 cﬁf4t]1é l;ire&émonmmﬁgh omil))rlﬁesmdaiohwll@hanyﬂy] sequence comprising or
(sPanaiingbEoms e e AL DS o) SORildo G A GPR-L,
Adi r
3 rriedtoﬁg’l &U‘Féc}?xgﬂﬁnl drﬁo 4I—|—Hg|{érrrlleg SEZ]%‘[FI]ISID% or consisting of one or more
2 cindany cBaip LIRS of GDRekHE CDRyH2 8ndvEDIRAF3h abve] reSpdcdvely. Thus,

%r ‘%}ﬂ% o fnla%%yag N XM‘LBQ 3%1':1114)% _aﬂgbody of this invention comprises
2- agy &Qsérs[o‘fdmim o up) %mﬁtm km@ npINO©541)4ridDR-H3

uor o- 3- ( 2- f | uor oet hoxy) phenyl | - 3-

3 SSHOMANG:44)j and (ERBHL- USELRID NO: 45)yCDR L2 (SEQ ID NO: 46) or
5S [ f | uor onet hoxy) - 3- net hyl phenyl | - 5-
‘%:Pﬁ(oﬁg(gg(@g]) Iﬁgo?@pr opoxy) phenyl ] - 3-

10 met 02913, br eirhntlébddimetiis dzdhvémtidngrovides a CD154 binding protein,
(5R) - 2-am no-5-[ 4- (dlfluororrethoxv% 3 nmet hyl phenyl ] - 5-

[ 4 ¢ guen ant3-CIBLH ansibogdy. aperg) Brednpding yroteln or antlbody comprises or

(5esomsist gld YT o EORTObedleBAS: CORSLI (SEQ I NG 45),
[ 4- CD@LD(@EQZDWOM@)@M@@RHMISEQ H3NO: 47), and wherein the

met hyl - 3, 5- dj hydr o- 4H i mi dazol - 4- one
(5 Féymémamr%nszyr[a@nm TUghETSRMRINESES P @W%‘;ﬁ the follawing three

shgt ?%%g&dgﬁlﬁg d% @1@ ﬁ@i }1eC?DR -H2 (SEQ ID NO: 43) and

2- a@DRH3(SEQIl NDud# drret hoxy) 3 net hyl phenyl ] - 5- (4-f|

glo[]ﬁlgggf 4f‘fwlghen¥ ‘L"’SH@ t 19’ 1nvent10n provides a binding protein, €.g.,
g 53311@)0@91 ther e&‘ﬂic&lg} bih4OC DTS Qﬁ’d‘ W)m&l dBRA RS P BeEsstsf a

[ uor 0- 3- propoxyphenyl ) - 3- net hyl
3, 5Vaildb9ajlnght4:haln|ﬂ\/dhaequenpe@|ﬁ SEQID NO 54. The invention also relates

20 B CL TS A S AP D bOSLB rb fitndiss of

2, 2v4liapxd lﬂﬁw chain (Vy) sequence of SEQ ID NO: 56. In certaln embodlments a
2-am no-5-[3 (2 2- dlfluoroethoxe( -4-f] uorophenyl]-5-14,

(dCPlad .bg@g]pm}qn gt aith Ddﬁ@ﬁy l}Qd:y of the invention may comprise or

(55?&%1%81?%%}1??13&@?@ g)]f g %gr oetcﬁoxya)n £ Yy Lot Gpht %fy EJQ 1D

-5- N@ (@i f1 uor ormret hoxy) - 3- et hyl phenyl ]-3-
3, 5-di hydr o-4Hi m dazol -
25( 5R§‘y0§1hmlmeﬂlsr frbediments; o @Eﬁss%ttlﬂts%a}yondelﬂea & G yinding
= r?/bltél% 5_.a%%?g@})gm§%ﬁy2Wapﬁﬁdeaﬂ§'blnds CD154, wherein the
2- a@Di64 Imr[ddng piofdinior ante CRJ %4 pn@batyhgdmpivisay b cdsists-dflone or

O eiore b HAAHD R baeRNed sEielRh Wom CDR-HI (SEQ ID NO: 48)
( SSEDR- 0! BEGPT 140k 4D ANPCDREHD eSR{y 18 KON S0P e itherS-

4-fluoro-3-(3-fl uoropropoxy)phenyl |-
30 rret embodinents; thedrD1 inding praseingr gati- CD154 antibody comprises or

-( uor t )

a1 TR R (st GRS SRR YT SEQADRY. b dpr-12
met (BEQ DN 49)dine-CHRIHE GEQPID M@ r5®). In yet further embodiments, the
2-am no-5-[ 3-cycl opropyl - 4- (di f I uor onet hoxy) phenyl ] - 5-
[3-(2, 2-di fluoroet hoxy)-4-fl uorophenyl]- 3-
met hyl - 3, 5- di hydr o- 4H i mi dazol - 4- one;
(5S) - 2-am no-5-[ 3-cycl opropyl - 4- (di f| uor onet hoxy) pheny
[1-5-13-(2, 2-di fl uor oet hoxy) - 4-
f1 uorophenyl ] - 3-met hyl - 3, 5- di hydr 0- 4H i mi dazol - 4- one;
(5R) 2 am no- 5 [3 cycl opr opyl 4- (di fl uor omet hoxy) pheny

T




4- one;
(5S)-2-am no-5-[4-(di fl uoronet hoxy) - 3-i sopropyl phenyl ]
wo Rodeighssl - 5- phenyl - 3, 5- di hydr o- 4Hi mi dazol - 4-geR®ys2008/003735
(5R) - 2- am no-5-[ 4- (di f | uor onet hoxy) - 3-i sopr opyl phenyl ]
- 3-net hyl - 5- phenyl - 3, 5- di hydr 012k ni dazol - 4- one;
2 am no-5-[4-(difl uoronethoxy)-3-(2-hydroxyet hyl ) pheny

)| ST B 0SS Sl ot e
] %Dﬂﬁyéqx&np&‘s@n&ioh&rsCdDmyHr(SEQ-lDrNdhAG) CDRR4R(SEQ ID NO:
5- 3-(2-nmeth t hyl ) ph
|] "B A psEg O S Ar o st dasol < 4 oner
ﬁ@o]?,z]anim&réfr{ gm@idlﬁxi%h@rt‘ﬁ?st lhvér}uoﬂ ;{rwlaéstwcmg& BRéingPprotein,

phenyl hydr o- 4H m dazol
5 4 ong., an anti- CD154 antibody, that spe01ﬁcally binds a CD154 protein, wherein the

320hJ hyl) -4- (di fl t.
5Bl e CHTSE i S bR LR o
4- OfABre CDR light cham (L) sequence selected from CDR-L1 (SEQ ID NO: 51),
2-am no- 5- 35 (cycl ogzropyl et hynyl ) - 4- fluoros)h %{ut% 5-14

(dﬁDRub? IiB)N@ )I@d&%}ﬂ I N§Y: 53
2 amaaen, GESI AT EBRspicy SAFGRIA aptiengy soraprigs or

10- (%stiggrdfmetelamyv)o CDRS byikqabefigh CBR L1 (SEQ ID NO: 51), CDR-L2
F\l§3£ 3, 5- d| dro-4Hi m dazol - 4- on

FBd CORALS [(SB@yllDeNﬁ)yﬁ% )Inget fusthengmbediments, the

met é@ﬂggbﬂﬂl g%t@fg& gﬁéﬁt égg %%é{olnp%ses or consists of all three

( gS)IDR Igﬁ?clplﬁnﬁes[ \’&'hach)aeé dpm;p% I(%E?ﬁmf@) g}){; CDR-62KHBEQ ID NO:
-5-14 I ronet n
et b OB RES BG Rz o - B one:
2- 5 h 1] 5x
152 gmoﬁ%?r4 I éehrﬂaﬁl EthBOiRTEREs Qwrs%%dﬂa{é glla@é?h{, d.g.5ad 4nf-CH154

pent-1-yn-1-yl ) phenyl ]
mst imtibody L—bfdhehymm dv¥entipul e@roprisks @arvemplementary sequence

A f%qféqr&a)srlng#n ‘?ffﬂ?%lﬂ{ég béﬁl)]xijeoéorgr}r%te gﬁYZﬁa?ﬁ $rid mlﬂf CDR-L2

yl ) gieopRIEB-aB8Y0r a%oﬁip‘l’ér%rzoédﬂreh& @&ﬁ}%sn‘ﬂg @f‘@nsxstmg of one

(5S) - 2-am no-5-[ 4- (di fl uo K et hyl phenyl ]-5-]
4- fcblunpl@ hga(lylclnpen Rgﬁ;vﬁCIiRyH,l 1CDR-H2 andC R-H3, above,

yI) th dishvdr o- 4H i o
203 SRRty Hb A sataR st s ab gl aRa e S nter
or 0co3n el 6i Etmsm@ﬂ:a @DRnHJseMbt):@lﬁx@ﬁyCDRSHl (SEQ ID NO: 48), CDR-

ﬁ%kﬁ@ﬁpiﬁpd A7) ansh GRBEHB 35Q DG} Fpheny CPRL palosteg from
O”’gﬁy(gl g@é ﬁbﬁ#@g 10 D dabgﬁﬁgﬁﬁ &0352) and CDR-L3 (SEQ ID

(SR)JOZS&)‘n no- 5- [ 4- (di f I uor onmet hoxy) - 3- et hyl phenyl ] -5-]

253. n@%é]o g‘l S@?’@Tﬁ%%gﬁ%{qngénﬁ%%g tkpndﬁg%dés a CD154 binding protein,
( 55% 527 aﬁahﬁl@:fﬁriﬂanhﬂl)& W&aﬁftﬁkﬂ@m sﬁbﬁﬁdhig' BRMYbd anei-CD154

fl'tor o- 3- (3- net hyl 1-yn-1-yl) phenyl]
3 nattibptly Bqnﬁpdsetsycuﬁonﬂﬁs ofrald thred CPRoln egquences, which are CDR-L1

- TS Wﬁ%ﬁﬁ&d@%ﬁ%ﬁém O Wand BRAPREY D N:L53), and

y| ) wherei the BididWiotedn, 2. i Mibo@y Akrthé iseﬁoﬁwhmsts of all
(5S)-2-am no-5-[4- (dlfluoromethoxkl) 3- etrﬁ/l phe

304 T ihue @DBLI{ scaensisxypicbua- GRAIT (SEQ 1D NO! 48), EDR-H2 (SEQ ID
I 4H d | - 4-
) AR PR ??é%ﬁg%dﬁ%’@i?% et hy! pﬁéﬁyu 5 [3-(3-

fluoroprop-1-yn-1-yl)phenyl]-3-nethyl -3, 5-
di hydr o-4H i m dazol - 4- one;

2-am no-5-[4- (difluoromet hoxy) - 3-ethyl phenyl]-5-[4-flu
or o- 3- (3-fl uoroprop-1-yn-1-yl)phenyl]-3-

nmet hyl - 3, 5- di hydr o- 4H-i m dazol - 4- one;

(5R) - 2- am no- 5-[ 4- (di f I uor onet hoxy) - 3- et hyl phenyl ] -5-[
3-(3-fluoroprop-1-yn-1-yl)phenyl]-3-
met hyl - 3, 5- di hydr o- 4H i mi dazol - 4- one;




di hydr o-4H i m dazol - 4- one;

2-am no- 5-[ 3-cycl opropyl - 4- (di f| uor omet hoxy) phenyl ] - 3-
woBbVis3se- (3- pent - 1-yn- 1-yl phenyl ) - 3, 5- PCT/US2008/003735

di hydr o- 4H-i mi dazol - 4- one;

2- ami no- 5- [ 3- cycl opropyl - 4- (di 1 wor onet hoxy) phenyl ] - 3-

nmet hyl - 5-[ 3- (3- net hyl but - 1-yn- 1-

yl ) yl i i
S e e R i s GB e pining rotein,
rretdag/l an ahti 618 Sdeintipddyy that spesifically bmds CDl 54, wherein the CD154
phenyl ] -3, 5-di hydr.o- 4 ol -4-0
( 5Ft)m@namqﬁem§rpgﬂc918f% p%'gg;ﬁ ¥ ROMIBRITSS 96 FRRRTHLY Yp eapnce of
yI )%(g‘?bl 1 3§85 I:;hl @g;ﬂgnta%?drﬁlm@n%{‘thé antlbody comprises or consists of
5 2 am/noecﬁxebes oﬁsEQﬂDd]sﬁ(})t 604- Kmﬁufthemmbmhmem)tbhamyqu%

5c(o ¢l o S}shsih(é?zl e?g%g%g of?SErEhB)f\}O 60 and a V| sequence of

(5835 19@@0555 [ 3-cycl opropyl - 4- (d| f I uor onet hoxy) pheny
I']-5-13-(cycl opr opg/l et hynyl ) phe
rret [8936]3, B atirtayde ad-x-menfsdhg @Dlﬁcm@dmg protein of this invention

| ] %r%%%?%ggggtp%‘ P%%;P%/Oaﬂlggg)? ?53?] 18} RIIBE%B X)a gvy chain

10 Metfifhende 5C@Hrbh‘1@rt@SEQ ID'NGRZES! 14 ot@Lembodiments, the CD154 binding
2- am no- 5- %3 cycl opropyl - 4-(di fl uoronmet hoxy) phenyl ]-
[ 3-Rrotehy el thigyinBentoniepnipgisesia Yght chain sequence accordmg to SEQ ID

I
% ?alﬁlaﬁgyg"]l? éhg;\bhog}nosﬁ Fg{éfg%géﬁﬁﬁg?%%ﬁloxy phenyl] 5-
[ 3- [()837I]Et hooeywairoanﬂoq‘meﬂxsyﬂhk iESy Hinding protein of this invention
nmet hyl - Tlllshe(dro 4H i m dazo

l,- 4- ; .
( s@mpm% f@weaa?rzfﬁwwem&ta AOFR N&XP3mdiyhepyy chain
t S [ indi
15 phe%n a.ufﬂ’c[‘: I&Q&M‘Efn{éﬁo S N?r gl 4}{{_1 Ptr}rller gr;lg?dlmeg}]sethe CD154 binding
( 5 Ryro@iraof ths- 1ﬁv@r8}om)whtppuscm]1gm-cbdlmfsquqacmdly}; i 8RQ ID
L NRLR9 hed SR iR ben shiosd Qi 72, In oth
yI) ReB9 pid 3 Beardiains eguenon peasdine.tp SEQIRNG; 73ndn other
2- agphbRtimeht3; tﬁwmrsmqw 1n tidih Ic%ﬁaﬁa@,t;ﬁwa Steesnthd sduences
[ 3- (4- et hoxybut - 1 hen (%9
met degbrd@gto E@d{Dd\I EbN.C%/; 8EQ ID NO: 71 and SEQ ID NO:
(5 - 2-am no-5-[ 3-cycl opr opyl - 4- (di f I uor onet hoxy) pheny
=[ 3- (4- met hoxybut - 1-yn- 1-yl ) phenyl ] -
0B8] - Bhé COHReduenctktof SEQADONOS: 3r&are derived from rat
(5R 2amn05[3 clopro yl - 4(d|fluororrethoxy 3{
| | -monaxlenal %@mﬁgﬁt Inagp q;n?tp\)epﬁmg 11]n_ent of the mventlon he anti-

2 O A A A R 0y s

[ 3- $]53 ﬂﬁtmxwm the-Windclnaih pejuenyd ¢t SEQ ID NO: 30 The invention
- 3, b-di hydr o- 4H i m_dazol - 4- one
5 3. NSNS AL FOLtsh SRALIEBPT TGRSR HA 5 5rie o camprises
( 3 &y&bge{s%@x{ EQ&%E)secheHEé £¥dcred fom SEQ ID NO: 31 and SEQ ID
ydro-4H 1 m dazol
2 aNOn 82 5Additopelly provpded-ista (eiétot coonprisenghatdggsp hahsdqueice

roq et S R Nt ot B By
( 5 0393]amm@nﬁreh§orcy1§d> pfm&x lCoir94diihdiHg pRstEihf @) aeCPD154

klb dr oxypent - 1-yn-
30 yI )qgm agEs, tlaatrmmwle@wslydp rﬁwia@mmonp aadess-any one of the anti-

] R%D'[?r %? %ﬂ%ﬂ? rs%dj@cg%s%{l %E{e%éél . ,43 429 5& | 4O SFELRBOGRARR ¥pitope

yl ) giheingls¢qunoes thyteoB, In gariiy diag-aftibodies3dDandd3 38nef, the present
2- am no-5-[ 3-cycl opropyl - 4- (di f I uor onet hoxy) phenyl ] - 5-
[3-(5-fluoropent-1-yn-1-yl)phenyl]-3-

met hyl - 3, 5- di hydr o- 4H i mi dazol - 4- one;

(5S) - 2-am no-5-[ 3-cycl opropyl - 4- (di f| uor onet hoxy) pheny
[1-5-[3-(5-fluoropent-1-yn-1-yl)phenyl]-3-

nmet hyl - 3, 5- di hydr o- 4H i m dazol - 4- one;

(5R) - 2- am no- 5-[ 3-cycl opr opyl -4- (di fl uor omet hoxy) pheny

20



yl') phenyl ] - 3- met hyl - 3, 5-di hydr o- 4H i m dazol - 4- one;

(5S)-2-am no-5-[4-(di fl uoronet hoxy) - 3- net hyl phenyl ] - 5-
wol280d/Asdssuor obut - 1-yn- 1-yl) phenyl | - 3- PCT/US2008/003735

met hyl - 3, 5- di hydr o- 4H i m dazol - 4- one;

(5S) - 2- ami no-5-[ 4- (di f| uor onet hdxy) - 3- net hyl phenyl ] - 5-

[4-fluoro-3-(4-fluorobut-1-yn-1-

yl)

5. al%bgrﬂ og]ef@lﬂgf;% Ogégﬁ??h%g'[%qré rﬂtlgg él%} grfﬁﬁor gecond

[ 4- ddtibodies dr {empdtition@bssys bAithrthd ayti Hﬂﬂémahhbody 5¢8, as described

3-net hyl - 3, 5-di hydr o- 4H i m dazol - 4- one;

2- BfT#IB- 5- [ 3- cycl opr opyl - 4- (di f | uor omet hoxy) phenyl | - 5-

Ergt @?6]'3?2{1%’3?% errg)an%r E{Pﬁodﬁb‘)eggre lllee’%ﬁlon provides CD154 binding

52- apmttmfm[d&nny@D opt mmhodrbs (tlatit foinmalml;dmme(g@lmpe ay Hpesm

4-fl uor.o fl uoro - - .
[y| At et GBHO G Aoy el seabenss gpeardipgdo SEQ ID NO.
2- ay BosEQ B N@Cm&ﬁ@&%ﬁ)rﬁu(éié LFM%Q!B%HQ&%E RSk 1@ SEQ ID
[3-(4-fluorobut-1-yn-1
rret NQL 13 ,(54-2dﬁ’aﬁycmd& abl—ﬁragmdai)oanMWbmh exhibit similar CD154 binding

B Réopej;? E%W?lFla Y& é;ﬁs(ﬁ:fsﬁ‘g c}ilndyalnjlé fﬁ%,i’lnlocro?nn&ttlggr)l( ¥35%9§ with the
103- nﬁ{tmlb'lgét anb 8; ddHidsEriskaaRkeifl: PNBther embodiments, the
(5S) - 2-am no-5-[3-cycl o propyl - 4- (dlfluororrethoxy)phen

] - &V{:Iﬁlo(r@rf)vlgg$ Gﬁléﬂ; bmmdyng. gro;ﬁlgqmﬁwpl}C@l 54 antibodies thz}'/c bind to

t h 4H; |
(s ssats Bt B P26 hihad) Bpmprising v dgmaia s avence
| ] &Cbﬂhlﬁ% 1B EQ 3D(N1®f 531D WY, dbmdinr dequence according to SEQ ID NO.
met hyl - 3, 5- di hydro-4H i m dazol - 4- one;

h
F§ enﬁmnﬁbo@/ rasw@iﬂdeamr@s% angd w(vawmeablrbarﬁép%rx%)b%hvdmg
I
lSy%) hé % 509n 1Qf]5n gg%% Wﬁdﬂ éipill Q) I§4 1611)?8?' 528 oars], éiescrlbed
tauheraiar t her eof ; a st er eoi soner ther eof; or a

phay |caII acce sal t hereof | £iqnal :

or eldRTE! HRSOOR SHRoPaLs i 5B AT b protinof
I ncipd qlﬁves;%p QHE BfhdMg ot indy be PEGYMRed BRGAGSiI MBS which
conventional synt het| c nethods and,” i f required,

st athd &1 Eldpadiagipoeteinris as @mta-QDjd4taguh®d3q angbodyqrolypeptide or

20RO RS UALR Rl YR P S PERRRLES o vy chin,

am {MeaisANEHi R Or SR bouaEHaues. of fornula 11 in the
presence of a base such as a netal carbonate to give

t he[0943] r dhe praseatlinvantion aisownevidayan iselated; waomBIngRAne/or

bel ow..i n. f di.a l, (
Di ket g#élcc]%%omuéﬁlgg&%m aII‘torrHE{Ta I @‘%?t‘%/é% %trlggsgg)%dswence
r eagdléongl RomaAHQ MB NO: 16 1SBQ B NO:wi7t BEQDOXOd il & and SEQ ID NO:
agent such as Pd(11)C 2ZDVSO, N-bronpsucci ni m de/ DVSO,
25020?1%, sodi um periodate with ruthenium (1V) oxide
conust i She i PRy Sl B RS Bl e
r eamcombmast aa’rakzkvmsyntheflt DN Al nedecaihe thht cdi@AeDbAGRANMEY ¢f at least

b Sl KB TR MR Bl bR SR T P w21

f or gphapn: QD S’E(g ID NO: 23, SEQ ID NO: 24, SEQ ID NO: 26, SEQ ID NO:
substltuted | uor omet hoxy) - 1- hal obenzene conpound

300f 20rSEQ a)wouw SEE B) Bl 70andSEQ HINQit Bl yst, such
as dichl orobi s(tri phenyl phosphi ne)pal I adium (11), and
Cul to give the desired phenyl et hynyl benzene conpound
of formula IV. The reaction is shown in flow di agram
I1l wherein Hal represents Br or |.FLOW DI AGRAM I ||
DMF (V) (M) (IV) Advantageously, the conpounds of
formula | act as BACE inhibitors for the treatnent of
b- anyl oi d deposits and neurofibrillary tangles
associ ated with such di seases as Al zhei ner's di sease,
Trisony 2 1 (Down's Syndrone), Hereditary Cerebral
Hermrrhage W|th Anyl 0| d03|s of the Dutch type

o o o o o, o



of at least one conpound of formula I. Certain nmethods

further conprise determ ning BACE activity, either
wPRbeiRey after said contacting step. The preag&mis2008/003735

invention also provides a nethod of aneliorating

b-anyl oi d deposits or neurofibdPllary tangles in a

mamal whi ch conprises providing said mammal an

ef f jvera .

P DR Gt SRR BRI o1 B0 e binan

of zﬁ«idlch@yﬁ&ﬂéhs DNA& ﬁﬁﬂ&uletthgmdrmptses opeonsisesndf, at Rassvre sequence

ndr ome - D, _cogni senile dementi a
?ér@éﬂcéﬁd faw&ﬁ%%ﬁ%&ﬁ Sﬁ%(gg@r@a‘ﬂ ‘ve denenti a,
E@b urrﬂft%ﬂ floftlalsbd ésiwasw@éc%or'tﬂa@om n‘Eh)fthe
rises prov Ing saird mammal an effective anount of

5 at selatdd, moembmapoamhtomynﬂmhaml\a’\ moldautashod thisetvieatign. In one
preve t Alzh nmer's di sease, ttgnltlve [

eI APBIes Pt st cF Sgectgd Aol SEQ 1D
denﬁ@“— b3, sE@ﬁ@tNél 26BH@IY NG OBEQ D N Q8RR QB NO: 41.

denenti a, of other neur odegener ative disorders in a
menfOaH 6} h it additidarad wmbpdimssns;, his invemtiasy provislpean sdlatasl, be

ri sk, of f ch di These net
Confsepb P Pl TR e BRP ElpU s sHRAg PP ac eas
1oat bRARhuaRe seRBRA s SEQIID NU: 85 knd SEQERNC:37. In some
accordance with this invention, the term"providing,

vv| t émbedipsats, the lpvezwloa prfgfléesea@nw@tﬁ@ rggonshipantagfkor synthetic
d
SR b SR B o € 880 HLAEE Shna s D

adranJ sgering a prodrug, derivative, or anal og whi ch
will formthe effective amount of the conmpound, or

subk047AL e Impdditional gmbgdiggentsy His INvanEen Prewdaﬁ apisoliedh s
sPr o?’e'cgfnﬂgltahp &@Fg}gﬁosef[ﬁﬁrﬁbl%cﬁl Y@a@%hﬁBnEé& dr'cBRdist Beat least

dlsease erein that the conmpounds are
usebnd sefjoencersektied gronT BEQ IEY NO! pAtané SEQ INQusdd In some
her ei referg t.o a mamml., pref

t er ﬁ‘ﬁgo‘gmﬁr épventlog@ﬁqvlt@%stagrlgﬁr 2 l%?(?m&lrjlarrx?tnand-/rgresynthetic
" adiNA ol ObmprgnSednistiS) & bthSEQ IrPN®): 5hehd SEQ ID

directly adm ni stlering a conpound or conposition to a

pat Néntl. or adn1n|ster|ng a prodrug derivative or

anat@gpsaﬂ%%‘% C ﬁ{nbgfilngeﬁl f tF? U}svegté%rvé'{i]atg)g dB1 5f4%1ﬁ'amg

su b?fo@fﬁﬁ@aﬁ’& dti-gDli ke aﬂﬁiﬁd&é%tth& doafdyise ét?ehwsﬂﬁuch contrlbute to
ective amount”, "therapeutically effectjive anou

an deff@mre@tlptmsa%%g@dlwr%m o apeiGD 1 eamdibodiss may addltlonally

am)ggg lggtedaorC r?elé&ql th I%ﬂElT éqﬁ@ ?ﬁé@t&] iﬁh oq'ldco afed to an anti-

pat | ent to at l'eas arti I orate

( an@DIISI!I aﬂﬁbﬁﬁ@r h@ﬂtg@&ﬁ)ﬁdte@mm 8s desunbe)d asemm hérein. fHoorxample,
the patient .is suspected to, su

25un Id %Pét% @Hmcb%pro[tqtgs ka4 %ﬁ@@‘%ftf;?tﬁée gE‘t pf/an Fe region or
CONMPAHAGS réL%flox{ @qﬁer‘ld@g ﬁgtvt/}ﬁ?l? [N 8‘fﬁ‘ﬁcﬁ10ﬂ§lwgfb& d#R8fstant region

the particul ar conp node
adnbeyushaeat may be s&tected)futiuse onthe amaénsenverity t hereof,

oditionbin. tre as,.well as the var]
ohy [3af °PaES emBpBifadsts ST tRtG piaudlie B CDsE
tr eghifsbdids It the ﬁ%ﬁtﬁﬁl i ﬁf&boﬁént$oﬂblﬁﬁﬂ)§Qomﬂtdh@rpreferably
rel ated senile denentia's, generally, satisfactory

30res glluvsredagedkfeffe@mrefumwnmélnn taﬁr@uusinq@d i@ asulectirplagve to a
i nvention
at  SOTRAT, flble sgé;@% f?l% o&nglalbsglﬁ}% a?)a gllen Qﬁ{?gﬂlg4%ﬁﬁgody.
per kllograntof body wei ght, preferably adm ni st ered
in divided doses two to six times per day, or in a
sustained rel ease form For nost |arge manmal s, the
total daily dosage is fromabout 3.5 ng to about 140
ng preferably fromabout 3.5 to about 5 ng. In the
case of a 70 kg human adult, the total daily dose wl|
generally be fromabout 7 ng to about 70 ng and may be
adjusted to prOV|de the optlnal therapeutlc result

T 1 ' .



m crocrystalline cellul oses, flours, gelatins, guns,
etc. Useful tablet fornulations may be nmade by
wOoo0i/AaBissonal conpression, wet granul ati on or pamys2008/003735
granul ati on nmethods and utilize pharmaceutically
accept abl e di luents, binding ad¢nts, lubricants,
di si ntegrants, surface modi fyi ng agents (incl udi ng
sur f@gbﬁnh?%ertaﬁyétﬁgﬂ kgh&ghrgéné bl dofibiagk r@%%ﬁtsé%uences, if present
i nc g, not limt , magnesium te,
st eiara €Das4 tindegdiroteid, aigr,\antisCiD f 3t atibody pelypeptades may be
| act pse,, dextrin, starch, gelatin, cellulose, net
ol TR aaeieer J3 Eapisschne o i S AR B (€, aftino acid
c aré?.ﬂ%t\ﬁ'ﬁﬁg)ﬁy Ims%ﬁlo'ngl d¥afets G@Hgmmiﬂéa%é 4! Qftfiinate one or more
cal cium polyvinyl pyrrol I di ne, ginic acid, acacia
5gu ne;ffecmrtfnmtlogn(ghrelsw@h tora cmntrphmm CBdfrﬁ lastibaxlyl domprising native,

cal ci u car bonat ci ne, sucrose, sorbitol,

i BB O B EER S E et ose, Kaol i .

Manos ol ,Irsszﬂwéﬁlséﬁl%h@%ftﬂeqmmiohl zE}ng\@gﬁﬁm &Mén pfRent, is an
exchange resins. Preferred surface nodif agent s

i ncFuttgionoHiasdiedvedhlomrandgGt [gG2f 1868 cmdaé Wﬁ@O@gdﬁtsgme

Represent at i v of S fac
gt By Ebne o e 866 4 T TG IR BOERI Fe

10 bengghkes Un gatiauladn ol @ents) thé Eaf@ﬁ@l corprisek 8864 Fc sequences
al cohol , cetomacraogol enul sif sorbhi tan

est@ris dedvad fspman IgGﬂ 2pBbrdY; cIZiSd‘é be yn@%raﬁa@ that agy, Bykrid
dod

oGO TPORERAY L Pl S8t AP ot
st aﬁﬂaﬁ@hsdﬁhyalye wedtacoordinglte dscinfartionl ati ons to alt er

t he_abso |on of the aC|vec oupd(s) ... The oral
f or 0L 1 B orian aheierpbpiiments o %adqaﬂﬁgpéfh% R9fon of an
152CtiMfolp gsrl%gh Lor! eﬁrﬁf@a&@cf oPfhe mﬁfl%&sylaﬂbﬁ Srofle 6} ﬁie%ﬂgody

appropriate solubilizers or e fiers as needed
Li qalicled; a5 dewnbeahﬁyﬂbehmmd T weraio pabodgneds, @t R hed bmdmg

suspensi ons S nd elixir e act

b oPeti At S CElis3 R RGay ePep e B e g Witk an e
SUSRgRAEhvidy aamﬁbﬁfcgﬁ&?éﬁtdr%ﬁsb Yo HeeBRieMMEENLIiked @lycosylation
carrier such as water, an organic solvent, a mxture

of ﬁ@t Hfhﬁrm@dwtﬁcamlea!iﬁhwnsgrvqtblelfuﬂ@dlgéy@ﬁylgtl@m sifeynay comprise
i1d.carrier CR t
2 0 oh a? %gagmnl i OF neay éﬁx? %fsl%lg 'P}g:?sgg{ rgﬁ %e?em the mutation
emutedudsealfers Btiprcers gm@@wﬁoatalt Vf&SslteS\I\ﬁiﬁIrﬁﬁe Eﬁlbodlments the

flavori ng agents, suspendin ents, thi ckem@g

agemodifi w@tww@npr\ﬁeg élwéi‘tt%ﬂ Ng‘%ﬂf @Y ¢¥susing Bl Kabak pumpering). In
0s r 1

F or S ey Bl Ak ns MW SRR PR skl 0ot f (Al B Pelycans
( paot pcn'tlbm thyreof) nlnajertamgaltadﬂtlw vmbodimenbs the, medifjcation prevents

cel L. ul ose derivatives refer O.dl um car boxymet hyl
25cel ?LOGV‘@Q%“ gbt mafwaN- glé(F%b‘ﬁéh”sg](yF%sé' A Y¥eronohydri ¢
al cajpabp ﬂpgorﬂ@éﬂﬁbéfcﬂfﬂeﬁtsaihg‘ib?&kﬁ  inferflion3b MRSk ANG4 binding

their derivatives, and oil g. fractionated coconut
oi | pmtein,ar @cdn antoCID)l 54 Botibqulyy eomprising aded v @1arra€DB|3 sequence

ol exgi fomaith Bpafosi Al ob. &R Tarkf gl W variant Fc

car fdgRinScoripiseAfitsh amirRy dci®rekiddbafld AO NGO RAIohi s@B Sthe first
for parenteral adm nistration. The liquid carrier f or

30pr eamino aeihresignp owidifiesh itk side shain ghergistiytos §y amino acid
hyd e I
or o&&%ﬁ{u*?%{} tcﬁ&ch%\% Bﬁrgg%ggge&?ﬂ%ﬂlf@ IBXregge%fe‘P%&;‘]gs{%\tAﬁ charge
ar ec@hﬁa(redl ® the qutriodrf&dcﬂrs&mine msudcesdue; dlreréley retlinding det level of
by, for exanple, intranuscular, intraperitoneal or
subcut aneous injection. Sterile solutions can al so be
adm ni stered intravenously. Conpositions for ora
admnistration may be in either liquid or solid form
Preferably the pharmaceutical conmposition is in unit
dosage form e.g. as tablets, capsules, powders,
solutlons suspensions enuIS|ons granules or

o a o e o o o "




The pharmaceutical forns suitable for injectable use

i nclude sterile agqueous sol utions or dispersions and
wosheyiksscpowders for the extenporaneous prepatpatrjidiodfoos7ss

sterile injectable solutions or _dispersions. In al

cases, the formmust be sterifédand nust be fluid to

the extent that easy syringability exists. It nust be

;
D AR R RO 0 ek s
of cfmlﬁrrdi)mega,rthe wariai ¢l regiobacifersiradued effactgt fun€hien compared to

carrier Oﬁan be a sgol vent or dispersion nedi um
corft SAnHohdonr iRt EGIRBION. yat er . et hanol, pol yol (e.g.,
gl y[‘ﬁﬁ?@]l  IPePa &R dHN¥RE)] th@%ehh&ﬁ‘fél’at@é’ﬂoyae@bﬂﬁ Bﬁldmg protein,
gl ycol'), suitable m xtures thereof, and veget abl
50i | sg., dnentcEPodrdsbody, chngrising eegnchamCBHR3 sequence selected

Al Mﬁg Bﬁgﬁsqg%pnﬂgéﬂe%ﬁggggpgfegcﬁ} ge Variant Fc region

dl SEnRiRs a ﬁfseeelﬂefmd re3fiuk Rh& b &Lg@eesyee&ientsnel ahé hesz @mino

to include all adm nistrations across the surface of

t headibrppidan gompeising naysmlmuth@btf@febwaenluoyngo@e demgbef or altering

i ncl,udi n a

e PR 5B B GRS ¥ g ponter
10 Coni’@ﬂuk[bdsaffe@t‘ormﬁ-hﬁﬁceutl cally accept abI e saI ts

thereof, in |otions, creans, foamns,

s usweﬁélu ohxcertay embesimentsnie iy 3aune aelﬂ é%sutqeea@ééhe Hnd
vag
BN yiSh 3P LRy RE) 1 5k fBl1eR BB g vpriant P egions
condestribetcabohe agaicay or withincinrd-liakeld glycesyldtmn rhétéft Ih Surther
inert tQ the actjyve conpoun IS non toxic o the .
ski fmbedigents @wi" liakecaly gpsasgmeﬁe% SARPFIgSS t E?/%egm geid sequence
15 abSQkAL4NIx S nlth:eI'tQi% Qﬁ%@ﬁtﬁ ecﬁéTNVhﬁ(etd[?P){] {Btior! Bfdtif comprises
carrier may take any nunber of forns s as creamns
andtheiamimeadid seqyaeeeeklngel Is cant@ingotiodanangs, dles/NeglgcosYlagion site is
eans and ol nt be viscous |iqguid or .
enloSHrd & AP PG A9 T Hecerdiip B R aBatnuibeag Bystegp: In additional
wat &hbddim@hts, th R diffab iRt ahHIRiciGRIIdAE isPh§iab REIMVD9 according to
powders di spersed i n petrol eum or hydrophilic
pet'ihell@bm mmbeameuswgetrhe active ingredient may al so be
SUI occlusi. v
@?Qgs 1n ofttli(le/ %B?\hegerr%b dlm n’tgl q;tﬂe ?(?i%eé%%/ff&gor%&qlon

St r @&ﬂhlteﬂu@l‘w@?ona o$ e arﬁ@bﬂﬁﬁbf @tﬂﬁﬂ? Ifr&@ﬁleﬁﬁclcﬁlltalﬂgg&mdlng
reservoir_containing.the active ingredient wth

Qr
wi t Protpinsdeseribaddierein is rpdueadrhinding i an he FrgeptRe (Beky); J certain
PSR CHESE 055l SR UL GER PRSP
adnarmd Meexrexmbre subtgpésythercof agc':lmsl, For elxmnpheFéxRIma ofin seme

25 o, HERRA PG, BF SRIHBNAR 57aH RIS ok PLEh I o o foldor

but $:6fe, abtD- feld 3 hBRUEbANS- ﬁﬁijéttrh&% S’tfou‘f\@(fﬁﬁi drinétel BMout 5-
the suppository's nelting point, and glycerin. \Water

soI feﬂxl er morsp alsout 6r fpldorsmere, shmit 7atblqoe11 merchaticaih 8-fold or more,
f
O YGRS B PR R M e (B B gy g0 ot

di re%eti boat¥Pd00:881d o¥afor@us forns of prodrugs are
known in the art, for exanple, as discussed in,

30 ex awgsa Buqu@gaergbocpg)@ngs? a §§)51|56rbnggmg3p@@nig,gesg an ant1 CD154
Els (
En Z&‘ﬂ ol o]f%?esfn’ve%gcg%ftg one %Pgeg I%Eil(lgieéis%fe?:gg ‘%&nc’tl%n(s) as
Kr o@esgabdcthdxahslees n@tbiad to { gecific ¢ffdewir geteptad or effector receptor
Application of Prodrugs", Textbook of Drug Design and
Devel opnent, Chapter 5, 113-191 (1991), Bundgaard, et
al ., Journal of Drug Deliver reviews, 8:1-38 (1992),
Bundgaard, J. of Pharnmaceutical Sciences, 77:285 et
seq. (1988); and Hi guchi and Stella (eds.) Prodrugs as
Novel Drug Delivery Systems, Anerican Chemnical Society
(1975) It |s underst ood that the dosage reg| men and

o o o o o, . o T Y L T



et hynyl benzene (1.160 nL, 10.56 mmol), and
triethylamne (7.36 M _, 52.8 mmol ) in DMF (21.12 nl)
wo/'Rss/ifsgRt ed with PCT/US2008/003735

bls(trlphenylphosphlne)dlchlorogalladlun1(0 371 g,

0.528 mmol ) and copper (I) i odr d (0.201 g, 1.056

nnDI) stirred at 25 0C for 2h and partitioned between

ﬁed 1M o a&lase aﬁs@cmn%n@ hais eDEs3 HRARE ?kﬁ@ln e.g., an anti-

equentlal and brine, ed ove

NaZSDﬂS@mM&mdmaanmatEMdnanﬂan The resultant

eSS BBt embiriini BB reRet ROy RRlanpiled by any

(p WA@H@MWOHQ@ 'aéf%ﬁ‘i%eé %erjegh 8 redhicéd bﬂmﬂg to%&&ﬁﬁl&héﬂt protein.

as a dark brown oil. This oil was used as is in the
5 nexln sstreEmt®dapess, the complement protein is Cl1q. In certain embodiments,

1- (e L OBt B FeEh YO BARLY) b 41 BN Wb 18281 or
1 (ﬁlbfel HSY LR TEtb Do hore; SRl Lokt dritherayatiub ¥ Ryld) d enereebout 5-
(2.13 g, 8.25 mmli%) in DVMSO was treated with pall adi um

di cﬂ@ﬂdwronpx@a@mt@ firfold eramerg, sbopt g-folgl ayzmorgnghiopt 8+felgias anore,

t for 1h. all

AR PO ol OB Solh 8 RS, of a0 AR RERRL ©

10 phapesysishehesémbodimesised tirasusent invkhtyonyatCD Vit inding
and brine, dried over Na2SQ aéj concentrated . i n vacuo.
TheProtsi etarAn antisE B &4 apidbqdyy P the invsptien garprises one or more

h
S ASBRA AN AR PR RGeSk L0 o s o o
1 2morti redce(i 2ffadtog funktiofs when adiBindsteredtady subgecan or ange
glt le OEg]t ls'oclzelrt%llc érﬁ oc{j %Qtssetl aT)qISQ%indl}/nSg grio?eirg M_g _anzgn%-eglﬂ
152 ALPEi%Gdf‘ “df éﬁw&ﬁtw&ﬁﬁésffe%xmrmmmﬁmem thareddey !

pheny H 1 m dazol -5(4H)- one A sol ution of

1 (attln(nmsh‘mm ofwtthﬁia)lw :anhmclyydcﬁwehe}nl a|)<in2nlpt¢eqwt10@twar¢ét
w‘ﬂggﬂe Etg?rbg'ﬂg?cgm(en sdgg éhegpre n%em )the Wg&iﬁ%d first amino

rret A4 edre &ff fR ODUS LB SH6telnk. ok 3Rt LD 1194 @diboie Yomprising
heated to 80 0OC, cooled to roon1tenperature and
fi | vasiastiFc mgiorssideaibed akevenadinked ioaifunctipnatmgigty T further

fil

20l RGeS CERERAGH A SRR AR s R i,
anddipgmdstit atbidty ok hakdrapdutio medieg api‘lcyor(llﬁlﬂétﬂ% tiver@bff. i A blocking
CH2Cl 2) to provide the title product as an off |te .
sol m@icty ipgeripin smbodimasis, megdicy fa | cgamplged £YF5iREI24AHCPRIxed
an d: 0

Eﬁ%sp%?feétﬁa)?grt@%lz&%]ﬁﬁiolﬂ@ymn% A MbThit1edhIO0A detectable

( SSmoibtyAml nmaﬁn [:mb(udhrridnmﬂo nmydtehfory:)caxﬁphea ﬂyblph@ny mpigdy, a

h i hy.dro-4H-i A
25 B RGP SR A1 ORI G o) S BT sk B ejaEOste
et fletypisRREMMhe §1a§nos‘i|1'chﬂéi5@ &y bé"&di’)@gl@of 4eveBng e ples®nce of a

racem ¢ m xture of
2- aganditic@, fiseqsdior Idisordsme Ithothy) ergbodimiaptsphheyapputic metdsy such as,
| - 5; hen |- 3. 5-di hydro-4H i m dazaol 5. 21
ol AP G i LR, e CAF S Al s
Cel n@}%EE&né@nméUﬂQlahQnﬁB@t’éethiﬁ%sae&We%ﬂh mdhedmw(aher than
(0. 1% rovide the title product A

30(s @Pdﬁﬂmr?@raptlpeﬁﬁ%tlle agent-may bewged, (0.9 g, 2.61

TagloggEP, 3HsBl ShufimBntfUiife Gkt p IS (YA bihaing

tit potgn,aogican &it{- Rﬁ)’lémannlmiy) cqmapksez a rﬁHdlﬁed Am$nanaand residue,
(0.84 g, 2.432 mmol, 46.7%vyield) as a white solid, M
me (MrH) +346. 10, [a]D 25 = -9.2 (¢c = 1%in

MeOH) . EXAMPLE 3 Preparation of

2- Am no- 4- (4- (di fl uor onet hoxy) - 3- net hyl phenyl ) -4-(4-fl

uor ophenyl)-1 -nmethyl -1 H m dazol - 5(4H)-one Step 1:
(f4-(difluoronethoxy)-3-net hyl phenvnet hvnyl ) tri net hyl s
|Iane A solutlonof

o A Va T T ~ oLy 7 ™ o~ o



m _, 19 mmol ), followed by copper iodide (26 ng, 0.14

mol ), bi s(tri phenyl phosphi ne)di chl oropal | adi um
wo(#0883560. 41 nmol ) and 2 nL of DVF. The reactpc@nyd2608/003735

stirred under nitrogen at roomtenperature over ni ght

and concentrated under vacuunt lThe resul tant

concentrate was purified by flash chromat ography

( Et . .

(i Y s ReRRE b Birl - dliected sonfugarion of the prateip or anibqy toa

b erfaactéonab maietyisuclf 2500 sije- dﬁék%@/pcﬁgydbtlonSﬂa pertaﬁn anﬂboﬁtments

no-4-(4-(difluoraq thoxy t.h
or aB"ﬁ B }edlarwgP Agidresiy éts}nege%niﬁ Brghedty, cysteme or
gf’“;‘rgg(te %Hul’ 1Jeh§id§@t'mn% lﬁ%gflﬁgﬂ&ﬁ effRalhard thoicht thﬁuﬂg protein
5 1- (idiah Iaum(zmtﬁ#m@opdﬂp@ypemida ohad pheegylated atyampbyified amino acid
Iben ene a

PR e ooy sieine o dasing ity Bseraiembarimpts e ant-

Pr Qein 54 Yasboabtidh FEE oAPalA frabink p%!ylaﬂad witle PEG-maRitide.
NVR and nmass Spectral anal yses. I:l) + 364. 3.

EXAP6Y ATHisépeantion also (prowdes nucleic acid, e. g D A sequences encoding

di f1 uorone h
e S3fikEndns PickEins il STEEPRSY hidiotitsn) B Fleptipe The
10 @nNDNA sequences of t e present invention may comprise synthetlc DNA, for
(5R) - 2- Ami no- 4- Sdlfluororrethox - 3- rrethyl henyl )

( 4-instarseaphdused)by iG@) Progessing alé esmm)c é\?reqnys
25! DAL SRSRN dhalebl THIE lrﬁaﬂﬁorpﬁ@ﬁepy{omg%fom% dxBression vectors
anple and enpl oy

a racemc mxture
2- agonfyrisng éhe(cdl rﬁd)mmuolm:tefemgy)g PNAL siegh@’mamyf the preséntf |
uor ophenyl )-1-nmet hyl -1 Hi m dazol - éﬁ) one, the title
pr olaM%rttso%e%@ | BYATOR @lfodpldtes dBIPIE oFimeRliR 1A AEFHRE s

15 Spe%h@%lgyﬁﬁc ﬂtfgtgsf%{lf&%‘? 901??{ éc&ﬂﬁg?llta}rll%gl_g adiBs
anddesctibesl ghoseuct B (R- enant i omsr) MS me (M-H) +
364

Pr e@ﬂﬁ%]{ al ﬁhlafnventlon al%o &)rowdes 2 Host %t?l(}cl)mprlsmg a blli& sequence or

2- A o'iulie%lﬁbéﬁtidnutlﬁ@eﬂalﬁ qsﬁdcﬁomrmégeﬁ%m&hﬁwﬂeiate%wa
t hyl -3, 5-di hydro-4/-/- imdazol - 4-one ConpoundsUsi ng

es smmhpé|f4>xyprpﬁecls&nr§1blr56dmnmepr0@@§c€r g-haw amtrrO@déﬂmnébody,

1and3 theapro rlateh
20 o R FRe TS b IR Bl D HEPERIS gERgibed above
obt @idee dorfilonsanthble ifechbrbdudidha gD ms&ndmg@wtain or anti-CD154

anal yses. TABLE | Ex. No. RA R5 R7 R8 [MtH] + 5 H H
&mr@hsds bp the lposteell. dnrgome eggpdimentsy thﬁ ezﬂwdwomwzs rgeovering

cyg{fh opr opy ﬁlﬂgé g)fm%f %ngg-%o@y‘lbo@égz% he hUStg:% cufture.

400[01)65]3 hh terabi2émbbd@akents, thé G H4GHREE p8@RinlaritbCB 1154 antibody

No, R4 R5 R7 ] 16 H
2577 01 THCle L AEIG 0T H5S i Oaiionis s o Wb Jeipgiable il wich may be
442, I]ad?&c%mgto%rﬁlgﬁz dy’e"or%xéﬂﬂn%m@‘tﬁer'ﬂn%&méﬁs the
22 CH2F F CH3 + EXAMPLES 23- 34
Pr eqdibatly ofithis invention is conjugated to at least one other therapeutic agent,

S et R SR b, sl o RmEt DR bRMpleiti
5( %%o&?beggéptﬁ&t&&wg&ﬂ&eg A &é&tﬁ@@%@&iﬂt@%ﬂhwiﬂc

-3-nmeth di hydr o- 4H 1| mi dazol - 4- one Conpounds
30 Usi znglbeds)em p@ﬁmcyth@napelwrmem s edempled d8 get ofaer gmbodiments, the

R T T A R

t hyl - 3, 5-di hydro- 4Hi m dazol -4-one, the enantioneric
conmpounds shown in Table Il were obtained and
identified by NVR and nass spectral anal yses. TABLE
Ex. No. Chiral RA RS R7 [MtH] [a] D 25 23 5-S H H C2H5
360.20 + 1 1.8 24 5-R HH CH5 360.20 -13. 6Ex.



No. Chiral R4 RS R7 [MtH [a] D 25 25 5-R HH
cycl opropyl 370** +18.0 26 5-S H H cycl opropyl 372.15
wo s 5-S H H O 366.10 +32.6 28 5:R H H Gerdbhubnsrss
.8 29 5-S HHBr 424 - 11 30 5-R HH Br 424.1 +18 3
1SSBr F CH3 - +31 32 5-R Br!lB-CH3 - -23 33 5-R HH
CH=CH2 356** +17 34 5-S HH CH=CH2 358 -19 * 1%

2 AP et R Lo b oMb b A RMALLOM S

oxyl)mpimngm]m(ﬂenyea radieacBy& anbidty,dr lstidine mgdaza)pept}de Ihee.
@Qgﬁm Thegprgsentiny prionASOTRIBIES IDrgHSHICE ¥R f the &Y P4 binding

rbleitfsCe. 8 anti-CD154 antibodies, described h d nucleic acid
b| s(t rel phee ya%lhosphl ﬁgldo cl:eﬁ1 oers'%ré)ael I gr |ubr$(nl Inslc %152% T uences

5 O 3thdt emmdle) ther@u Seqmcmganaﬁtszﬂ ’ihermmnﬁon tpraferably Ishare atleast 90%,

> St et 97 kool  Pleeniggf the mntion omvidha muceic

g aY &eaiu&kastm RdedaS Mdr& pletFat dkedudreél 00 Mards at least
1. 5201 > . mmle%, gtl rreé ?& atwy dlelétlljt ed with V\a/f;tsear -

andd® 19613/e,t9§ o on &%Etemnb' at m@n@m acid prnypeieacid level. Most

ConRERTLY e s e o leaf D2y 80,205 37 afffhpdcentiv

10 Waswiik kipblypebtitle Jfiasifvaition 6B4 aadeip ayid(&hueBee thatkericoded it/
Et OAc: hexanes eI d 3-((3-

chl 9906714- (\mqrq)huglry ﬁ)fﬁsszry)upwehgm pevisien on isplatedgirotgin comprising a
; _Edﬁa{é%ncg tha?R & 1eadtX0, ¥5 Bodo2, M2, 65,158 97, 981, 383, 6d dbH 00%

1- (ﬁemamoahétse(qdeﬁdewsmemmm)psmyD)Na:-:(, $EQ/D Ny BhEEQ ID

3 (48 Ao doa%och AR MRt %Lé@&aﬁém 7. SER IR NG SER ID NO:
15(1 &% II?N%" 1@"?% @Wl tlQ (3@1)\1% 3, SEg ID NO:
|s(ac onitril Ic oropa

mmol}4, SE]QaH) Hd) dﬁe‘EEﬁ) @BtN(ath,SEQdD N@oaﬂ? &EQ 1§D Nﬁbn”s\O SEQ ID NO:
te rat

et O SERE Nehao R BN AESER B CHe o B i seq oo

dri grl S(E({EID N®23@4$E©'1|D NONEEREQADEROL O, \SEYID m@mgng ID NO:
e

Celit resul tant residue was purlfled

b
chr SiSESYAPRY 58 SPEQ IDNO: 349 SEQIDENOASS, %@Hﬁ%ﬁo t5<8 SEQ ID NO:

200, s S e B ShR T NG SEOBNOPIE B ndping

1: 4[0068] ShYeetiadt émbddmentsSh Phintric, Biharizdd ditnan aﬁt1€®D154

3.
2- Agrtihgdy pelypeptidsyof -the (NYPRYQTOIS oiPE EXRBIF phéhi Fabg Fald, 3§V, Fv, a
ﬁ].r )(:?%Jrﬁgiﬂg-?)lo)ldé]d FVBE Bthprisesh Ung it mumtiefdhiliiRridble domain, such

1- (& xWhora \4 datihdih thatdsepdeific/jmhaoydveledt (@-CIY Hidobinging.

D T BT b e B oo
tr eﬂt%dﬁ“g‘pfe}r})@?{u 4B (4O %v@ﬁtlorﬁccﬁépm& twAEGH RSre@DRs of the

reflux t re for 1 h, cooled to roomtenperature
andinvehticer and. alEhatife b¢aé’ﬁn¢®keumm@sMWWtsm@nm Iaﬁclrtam

the c i ned t.o Cel |
e B, CPLSS B BRSP4 Q10 kb nvion
C hr grRp@rahple Valisble d&GMntsele&tea ff&ﬂxlva@bme heaaf dhafr(Vy) and a
2-am no-4-(3-chl oro-4-(difl uoronet hoxy) phenyl ) - 4-( 3-

30hydvaiapphieghiichain(Ye}-hyl - 1 H i ni dazol - 5(4H)-one as a

gre % .
3 A0S T Paion AR bt  EDARe Binding provip, .- chiperic
0 ;(yhmhanyéd) orThuiedniwiti- CDHB 4ratibodly -poB(péptide, oree is'monotalers for
0

2- ami no- 4- (3-chl oro-4- (di fl uor oret hoxy) phenyl ) - 4- (3- hy

dr oxyphenyl)-1- nethyl-1Hi m dazol -5(4H)-one (50 ny,

0.131 mmol) in DVF was treated with Cs2CO3 (43 ny,

0.131 mmol ), followed by n-butyl brom de (20 ng, 15.4

m., 0.144 mmol). The mi xture was stirred at room
tenperature overnight, diluted with water and

-




39 n-propyl O 424.1 40 3-fluoropropyl O 442.1 4 1

C2H5 CH3 390.1 42 CH2CH2F CH3 408.1 43 CH2CHF2 CH3
wods/disdss n-propyl CH3 404 45 3-fl uoropropyl Gdd/gddesloosrss

EXAMPLE 46 Preparation of

2- Ani no- 5- [ 3- (cycl opr opyl et hyny? yphenyl ] - 5- [ 4- (di f | uor

o- net hoxy) - 3-

met . B I

i @é%“??@?ﬁéé? i i cPo%g?tg? Y Slichbhdithsles hactngreaWhs in

p phevyhal 2ifedre(ative Imu trecark lpokypepBdantathing thehfanytiorat heisy. In

di one
1 (@%Wcﬁ%?ﬂ?@‘?ﬂtf»tg ?‘E‘%‘BF?‘I%FW&QHP&?% orgopsisiinf pRlyHhylene
r@%&fl %ertzam gﬂn@ﬂ&n{engs ﬁhe fan&fbnmwety comprlses or consists of an
cyclopropane ( mol ), ‘and
5 t r i @binyinambleeulé,1su8B 8s lmmall Serﬁm aibmhl)l |Apcmd¥ngl@sthe invention

b StordenerpLrheenL Piofine oy sdr drpy G Takel gieRe,
0. I3pndmRddor huﬁaah%hlcmgsmlb@aﬁgblgga%dettharsp&aﬁaal d

, warned to

W th copper(l) iodide
65 10andvatentlly bémcbaﬁ;lalim amgvh&h%msenenquaw@wyo halfdifeelative to

to omte re and rit i en et her and
ame-gol 185# IECI%%EQ%d tl)(/\ghﬁg%e %qgéaﬁentl ally with
10 1 M [H@VO]a NhiBfihviditiofl hise previeds d\stabtdceatidalcoRpRbitibaceprising at
in vacuo. The resultant residue was purified by flash

c hrlematoag CaPIg binghing p@mmmg 3Tva-GBRY S artibedy) of hegreasnt

Vérﬁ%g%y%L e ny%’ftn% ane- @Bg&ye})tséﬁ%@l gg&ébH%ragwg%%mally

96%cysep1h1@l): cagiefn Agstangsecentitil dombsitive of Mehﬂwei‘ﬁxﬁn@ne@t apionally

2. o OqRSiSe D ARBOBRA AR T SFBRYIS aser. Aulaps. fefxamle,
15 om?&rﬂ rf&g?ﬁ%}_&gﬂl@m%ﬂ oﬁodﬁ%&?lcoﬁlpound or agent; or a diagnostic

Him oneAs ution
1 (&e(rc yItnI o&rtamm;ﬁl&tdhynemls ) ththeorppgsitien eoniptisks athavapentioadly
- 3- th h th -1 2-di 0.92 2.6 .
v e SRR ey Pl CRT oA F2o SHPRGY ng therpitope
hy dgREIHCAY bf §nt§ o &tlbé’d}ﬁ@lm% as dLHBYERLroM.

sodi um car bonate (0.275 g,” 2.60 mmol), heated tg 80 OC
f or [08A1] cdbe¢ presens imeamtion arm@sainuetbedm artreating @r prgventing

Th |
STSTR TR T T
pr Oélgﬁiﬂmgh@r d $)Id11ﬁoﬂ1r(£fdllri9bf dfe foregbiiig, fhelmethodcdBipdsing the step of

1.905 mmol, 73.4%yield, identified by NVR and nass
s peadministesig) tg asybjesinmeed thereqf adpmsapeugisalypelifestiye amqpnt of a

48 -

2 AR eliposition cqmppising 5 G54 binding protein g, an anti
et hORY 4 Snﬂrmidlyybf:xhe Ipyds]antanventlon such that therapy or prevention of the
nmet hyl - 3, 5- di hydr o- 4}—5| m dazol - 4- one ConpoundsDMF H2N

25 | opfonditignag ‘S%%S§é’ﬁtdisﬁf oy 15 36 ‘eé’ﬁﬁ]re t he procedure
deSMVPFdThE ifréTBh Q156 GréVideLIREMBU T8 &Hﬂ)lﬁt@%ﬂﬂé‘l’e@ﬂhﬁg one or
di ohe and the desired alkyne in step 1, the conpounds
s homwareoof aﬁabirmnevalweﬂmnumear mcftananaltor)dmpcprfsc @@bdbgted\mvhole or
and. mas naI ses. TABLE |
it by 7050 e B of A SSmpir oy ol iSeoif B method
[ M & 1E sttP JPTa@RAislet AR td4 subject in need thereof a therapeutically
2- Am no- 5-14- (di fl uoronet hoxy) - 3- net hyl phenyl ] - 5- [4 fl

30 uoerfq;n(vg am@phwfmhamwtlcal composition comprising'a CD154 binding

1y ARG | SafTEENSa ool NF6O AT OaRA: et

2- athierapedtid G- pre vomtatiiefrbsponsyoib aclikyedd - ln4eftainfdmbmdanedthiahe
xy) - 3- met hyl phenyl ) - 1- net hyl - 1Hi m dazol - 5(4H) - one
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bubbling, then treated with bis(triphenyl phosphi ne) -

di chl oropal | adi um (0. 119 g, 0.170 mmol) and copper(I)

i odide (0.016 g, 0.085 mml), heated to 60 0C for 30




Preparation of

(5R) - 2- Am no-5-[ 3- (al kynyl ) phenyl ] -5-[4-(difl uoronet ho
woxohs/Brssiet hyl phenyl | - 3- PCT/US2008/003735

nmet hyl - 3, 5- di hydr o- 4H i mi dazol - 4- one and

(5S) - 2- Ani no- 5-[ 3- (aI kynyl ) phedQl] - 5-[ 4-

(di fl uoronet hoxy) - 3- et hyl phenyl ] - 3- net hyl - 3, 5- di hydro
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Pr egancentrasions for CDl 54 binding based on its binding affinity, both blocks
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C fBRlyRentid Erﬁ‘&%srn‘gjr"ﬁpﬁj\b g&l%%@gﬁ%&b cool ed to room

15t e”@ﬁg@f F]l?cergiull HhBSiMehts, M\@tn%e gBQ \Rgd%di Cat;?e%%l/éftédrhntl -CD154

e extracts are conbine she brine
dr i Eab' antéod)aBE8Gs anvdovaentdot CRM &4 bmdmmulduttberaﬁbwdds methods
thetltlegroduct.|dent|f|edb NI\/R ﬁgngs 51 toid
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2- AfichQh&r-a tRerafédticun paevehiatiny yexpemeli$ achiewddhy| - 5- (3- su
bstitut ed-phenyl)-3,5- dihydro-4/-/-im dazol -4-one
ounds Usi.ng essentially the sane procedure
desBrebRescription ghthe Drawingsy errpl oyi ng the appropriate
2- anm no- 5- ( 3- bronophenyl ) (di fl uoronet hoxy) - 3 met
hy! [9dal | ]Flgtrﬁétlﬁwtabiﬂpmv&a%rhe aAnigp @CigiFgqrpssy fog the

obt Sntp Ay, 86k dhinklg S AORPRDES o 1RV PEL 34 Wififodics 342,
25anaB8'lsasd 3BE8(AI\/PLE 58
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2- Am no- 5-[4- (di fl uoronet hoxy) - 3- rrethylphenK [4-1]
uor &quepqesp! pumgn gcc@pgqr)fﬁwrlfs. usegde ﬁgg ce umamzed anti-CD154

3, 5; 4-onelH NVR (300 MHz, DMSO d6)
d pﬁ@}ﬁ%?ﬁ?ﬁ%gg 22 - 7.38 (m 3 H), 6.99 -
7.15 (m 2 , 7.10 (t, 1 H, 6.66 (br. s., 2 H), 6.46
(dd, 1 H), 622(dq 1 H, 2.98 (s, 3 H, 2.18 (s, 3
H, 1.87 (dd, 3 H EXAMPLE 60

2- Ami no-5-[ 4- (di fl uor omet hoxy) - 3- met hyl phenyl ] -5-[ 4-f|
uor o- 3- ((E) - 4- net hoxy- but - 1-
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2.67 (m 2 H), 2.17 (S, 3 H EXAWLE 64
2- Am no- 5-[ 4- (di fl uor onet hoxy) - 3- et hyl phenyl ] -5-[ 3-((
woRoog1EBichoxybut - 1- enyl ) phenyl ] - 3- PCT/US2008/003735
met hyl - 3, 5- di hydr o- 4H i m dazol - 4-one 1H NVR (300 MHz,
DVBO- d6) d ppm 7.39 - 7.46 (nr2l H, 7.15 - 7.38 (m 5
H, 7.06 (d, 1H), 7.10 (t, H, 6.66 (s, 2 H, 6.40
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i h 4 G idihd MR atnifd ftespondi
nEO@W’]’ ﬁgurﬂ: gqggltatﬂe gﬂ’é M@ T %@%@L@P{%} ﬂrﬁnko esponding
5 |—|) mﬁcleb?id(: Iscqueacqs qa“ \H) dotﬁaIBSOK ahqibody B#2 (BH2 @Hlokqxd VH4 gH1) in

o st s 742 G st ERageR huta Ruien RS GHERD A orks o pperein
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anal yses. (Ms me (MtH)+ 414.4), [a]D 25 =+ 1 (c = 1%
in MeOH). EXAMPLE 70 Preparation of

(5R) - 2- Am no- 4- (4- (di f |l uor omet hoxy) - 3- met hyl phenyl ) - 4-
(3-(3-nethoxyprop-1 - ynyl)phenyl)-1 -nethyl-1

H i mi dazol - 5(4H) - oneUsi ng essentially the sane

procedure described in Exanple 69 and enpl oyi ng

(5S) - 2-
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(4-di fl uoronet hoxy- 3- net hyl - phenyl ) - et hane-1, 2- di one

as an oil, 0.447, 1H NWR (400 MHz, DMSO CZ6) d ppm
wo208h118ss6 6 H) 7.35 (d, J=8.6 Hz, 2 H) 7.42 (tpcTAREd8A03735

Hz, 2H) 7.82 (dd, .7=8.6, 23Hz, 2 H 7.90 (d, 2 H);

MB (APPI) mfz 371 [MH Step 322-
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30%eleriiiodA in CO2) to provide peak 2 RT = 3.41 mn,
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(4- [0089] OoFfzurenB-ptoviteslthe kappa light chain amino ac1d and corresponding
| phenyl ) - 3-net hyl - 3, 5-di hydro- 4 dazol -4-0
25 ?/ac@ilﬁ %/otl?d,eﬁ@q}}e@c%/ﬁof aglycosylated ant1-|_C|-D 1@4 anti%ody hug]c% (ﬁuScS aglyP-
2- aﬁhg@4z [4 (di f1 uoronet hoxy) - 3- et hyl phenyl ] - 5- (4-f
uor o-
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(5S)-2Z-am no-5-[4-(difluoronget 03/3 - met hyl phenyl ] - 5-
30( 4- in Kabat EU nomenclature; residues 226 and 297) are shown underllned and in

flu ent 1- 1- [)-3-nethyl -3, 5-di hydr o- 4H
nﬁ%‘gz% ezf“%th’ée %rﬁt%gqu‘ 673 mol, 46%yield) as a

V\,hlte solid. M5 e (MH)+ 430.2, [a]D 25 = +14 (c =

1% in MeOH) EXAMPLE 74 Preparation of:

2-am no-5-[4- (difl uoromet hoxy)-3-(2-fl uoroethyl)phenyl

] - 3- net hyl - 5- phenyl - 3, 5- di hydr o-4Hi m dazol - 4- one

Step 1:4-brono-2-(2-hvdroxyethyl)phenol Ina 1L

round- bottoned fl ask was pl aced

2- (2-hydroxyet hyl ) phenol (50 g, 362 mmol) and THF (724

m_) was added to give a brovvn sol ut| on. The reaction
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material purified by flash chronatography (0-60%
Et OAc/ hex) to provi de 4-brono-1-

wo(zébé/hl:t@s%o”m hoxy) - 2- (2-fl uoroet hyl ) benzene ( 2caPu008/003735
.6 mol, 38.2%yield) as a light yellow oil. 1H NWR

(400|sz DVMBO-d 6) 7.59 (s, 1 ,-751(d J = 8.7 He,
1H),720(t JHF = 74 Hz, 1H), 7.14 (d, J = 8.7 Hz,

( dt rooggf é“légée I%H‘-O‘?(ldés gzg‘gaﬂg lllglﬁ)c%gﬁﬁ A}K%o %tpd and’ cgprespondmg

1- (sliddotide cemichoesygf-aglycadsylatad anteOmylSH- aﬁtlbqsﬂ}elﬁud@t(hum aglyP-
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4 bli“ﬂﬁg - (di fl uoronet hoxy)-2-(2- fluoroethyl)benzene
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bubbl'i ng continued. Copper ( i odi de” (0. 035 g,

mobold watheaniature mnwlnmucnoan heated to 60 0C for 3h
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DU iob 2L ity 1330 o RO BRARIAZR D nd 63U oafbdin Bincores,

p r o€ Dde birding hss@ysp IIEAMJX yl))re%u[ai’ioﬁ lasay © @ﬂi(hQD)ﬁl()E-competltlon
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0. 807 mmol ) were added and reaction heated to 80 0OC
The reaction was heated for 4h and then cool ed. The
sol vent was renoved. The crude material was purified
by flash chromat ography (gradi ent 0-10% MeOH CH2CI 2)



1- Et hynyl - 3- et hyl benzene (0.436 nL, 3.37 nmol) and
triethylamne (2.352 ni, 16.87 mmvol) were added. The

w0 R8¢/11s9s5 Was degassed by bubbling with N2.  pcT/US2008/003735
Bi s(tri phenyl phosphi ne) pal | adi un(l ') chloride (0.118
g, 0.169 nmml) was added and N24bubbling was
conti nued. Copper iodide (0.032 g, 0.169 mml) was
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L) monkeykMfighe 180F atl-PEGHzibodgami husudmniasdyed wi th 1M
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The reaction was heated for 4h and then cool ed. The

soI gatodyde3tenpved. The crude material was purified
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( M-Efand&Pby cEiplReFof tRe PoSHR @nitrdN aﬁﬁ CD154 antibody and
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30nret eebmbinapt heman solpple CDAOL (sCD154
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sol ution was degassed with N2 bubbling for 20 m n.
Pent - 1-yne (0.070 nL, 0.707 mmol) was added.
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5(4H)-one (0.078 g, 0.21 nmmol, 37%yield) as a white
solid. MSsme (MH) + 374.2, [a]D 25 = -14.0 (c = 1%

wo 700dVE6kds Usi ng the procedures descri bed abovectit00s/003735
enanti omeri c conmpounds shown in Table VI were obtained
and identified by mass spectralSanal yses. TABLE VI Ex.
No. Chiral R7 [MtH o025* 75 5-S CH2CH2F 378.1 +16.6 76

5 B CHREHREL 37 1 od ol Shiid sBO QM A hfeatdPodiB0 totermal
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5f | aghssAelsckihgo€842 Fab' and hu5c8 Fab' (see Example 14). Figure 29A shows
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B TRpFL A SRowd Srons-hiosking oL hictin A4 mabiofin 368 togmprbpled 342
100, Pat)8ch3antHad ivvehe chgttlest 3420Raer Fighre 29D@BoWS cfdds-Blogking of

0.087 mmmpl) was added. The reacti on was seal ed and

war pigtin 842 8p uplebelgdScd Ealb't i on was dil uted with Et OAc

(30 nm) and washed with 1M HCl (20 ni). The organic

wasp, %ﬁwﬁe%[nlﬁom)kg% Iﬁ%rﬁl ohQ M) . The organic Iayer

vvas arred ove ude rraterlal was purified
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1 (&r(ahnst &(emwar)' mll'mm;ds)anﬂmmrlals are described below, although
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and 1- net hyl guani di ne hydrochl ori de
20(0 mﬁdﬂg O 584 mmvl) were added. The reaction was

cr 05k, TPyt ng8py b EE RS BTERGsRY references

10%reédetred sl Bisclosures Gf/lhdsb patents publlcatlons and references are
2-am no-4-(3-(but-1-ynyl)phen -4-(4-(di fl yoromet hoxy

) 3herﬁ@t ingorpRERiSd hy nefwévwmq ﬁ ampasamms ey erigties.
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25 2 amcmbiinaﬁﬁabm tethnmedy: kiowd: tol thaveayiiskillin)thSart dnclutlef Ausubel et
or onet hoxy)
et ww%é%@; Protgeahsdmifelesuier finlogy JoRpY e Sams New ey ork (1998
I n &Mﬂ}k(ﬁ&g% o0 §; mr&@akazmzwuw@zonmg A Laboratory
2- am no- r ono- 4-°f | uor ophenyl) -
( d| mumlomwoﬂo)ld Sprieg Hyﬂph éawrptoxy RmSh)HIalannMafz‘éDrk

(R R TN

30 col Bl 5S4 mPMedicHe; cﬁhﬁpreesa%wnamq1995)510&%%5@ B, Directed
The reaction was cool ed to

Bi sMuragshesis |4oﬁwﬁﬁalnﬂaqmam}aaﬁlld Rress) Oxford(i%9d)-( 0. 095
g, 0.136 mmol) was added. Copper(l) iodide (0.026 g,
0.136 mmvl) was added. But-1-yne was bubbl ed through
reaction. The reaction was allowed to warmto RT.
After 24 the reaction was not conplete and but-1-yne
wasbubbl ed agai n through reaction. After 12 the
reacti on was conpl ete. Solvent was renoved in vacuo.
The crude naterlal was purlfled by flash
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met hyl phenyl ] - 3- net hyl - 3, 5- di hydr o- 4H-i m dazol - 4-one A
racem c m xture of

WO020881 188560 ( 3- but - 1-yn- 1-yl - 4-f| uor ophenyl ) - 5-dc4r(Bbisidds73s
or omet hoxy) -
3- et hyl phenyl ] - 3- met hyl - 3, 5- di2fydr o- 4H i ni dazol - 4- one
(0.21 1g, O. 424 mml) was separated by chiral

con Q0P B SR RER FIE R RA GegPeicro i fch R
10. Dadmonology known to those of skill in the art include: Harlow and Lane,
5S) - 2- b----I-- |)-5-[4-
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2- cwuwmeowhad(MpGrmﬂﬁH&qﬁm@y)esme((A%%oro 3-(3-
fl uor opr opoxy) phenvPet hvnyl ) benzene In a 50 nL
round- bottoned fl ask was pl aced
02 cy)@ﬁﬁm)ﬁpyl 1-(difl uoromet hoxy) - 4- et hynyl benzene
5 g, 2.401 nmmol) and ]g?t 76 . nl) and ET3N (3.84
an) l%%flb Addsed b%rega {he tarm ‘G 54 binding mretein’; igpludes any molecule,
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cool e o RT. The react.ion i tioned betwee

c o hErthods frgmenior e er SEERRA TR SRS onginsE Ahingjacid
Thes&@@ﬁé@s Can%? ch@siaesictuieslivhttdohfer D 194) epitoge bindiie

(3 x 20 nL). The organic |ayer was dried over Na2SO4
Thespchfu:etngStugh G 1 SAcantaganistsiraay lpg,mpdgggyg from alternative scaffolds

grg ea,e ,E)}?lg%ge( %165% Q/?zﬁlglg)geﬁm t2 oi;f%’?_e?_%ta?ld Hosse et al.

(( 42®(bewmela -Scienté UST nmnp Sayh plww) tehdiyig pkotbianz @aneagonist may

(0.6 1.586 mmol 0%yield) as a yell.ow oil iltep

2: be gecéw%mtwﬂwwpn{ etinnally drEsigny arjo aeterologous
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uogtﬁ’l nﬁoé% m d%@%?@%@%ﬁ%ﬁ%&?&%nﬁ%@ﬂ@ half:1de TP ther in vivo

2- cyndpenies py thelCD U4 bmdrngrmbtlanuy) 4-

25, “WBRE" hsiG BB pABB b A )cowﬁ & Mg oge gf te Prs
%/el hé’éﬁ’rlﬁé’& H&’emnc&'ﬁﬁ?&f A 4 Elbhcﬁggﬁmwfrﬁﬂ@%ﬁ@étw&ure In one

ol ) was ad he reacti on was
heaeminplo, tha bxcm@rtpenulh fraffeavorle sicudtane opeRprisevd pelypepteE.or
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) s@}ﬁ%rtbbt ﬂ@mé&@rkme} scalfofd, W@lﬂis%ble&ﬁ@ﬁs%plﬁﬁor@f dreflore sequences
over Na2SX4. The crude materi al was ]g{)url i ed fl ash

30chr efreamingragisisythqtdrind tw 0 atieem t@n &R @ sFighleglomain, etc.) in a
1- ( 3- _
o SHOREARY Lol SbAATR NS RIS, Sy e

0. 6?Sdesl'ypqiudeAf‘?olé‘”/(aystﬁicdl)ralaﬁotﬁ),yﬁIcthamé dnet drahore modifications,
solidified upon standing. Step 3:

2- am no-5-r3-cvcl opropyl - 4- (di f I uor onet hoxy) phenv
p-5-f4-fluoro-3-(3-

f1 uoropropoxy) phenyl 1- 3-net hyl - 3, 5-di hvdr o-4Hi m dazo
-4-one In a 25 nL round- bottoned fl ask was pl aced

1- (3-cycl opropyl -

(dlfluoronethoxy)phenyl) 2 (4 fluoro 3-(3- fluoropropox



M5 me (MH) + 466.1 , [a]D 25 = -10.8 (¢ = 1% in MeOH)
EXAMPLE 88 Preparation of:

wo20adri188565- [ 4- (di fl uor omret hoxy) - 3- (2- f | uor oet ) uReR¥03735
]-5-(4-fluoro-3-pent-1-yn-

1-yl phenyl ) - 3- net hyl - 3, 5- di hydd-4H- i ni dazol - 4- one
Step 1:

BB S BT
pl amr&drrmgtpod)y;[epﬂldé di fdldxo'lfbersetshztffqlbls (2&1’(6?:— derived from a polypeptide

fluoroeth benzene (
m.) Slavg spis (29 F mor than e Sgesiest ¢ %ﬂ S B, s ppgmal
sol Ot bubbling with
I\Iz.&gét:h n?g{éﬁ met E&F&ﬂﬁ gg‘ét %g&?%ﬁ%gvﬁ’%sdr 6 nmol) was
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(0. 8ol of skalgorant: {aR idiaugoelo SR Fisbpibs. SR higGnple. those
heagged bR fiBFbridEtih, Ahk 11Etssa1{rﬁa@&¢aeﬂnmn $dhkdrREBACPI zinc

bet ween Et QAc (300 ) IM'HC (100 niL).” The
or glnger, R{aH, vmbld@ollmmﬁlﬂ}h Edomlmmnmlsawﬁ@nams may be

or glilnifig§ée\?\%er ?eflfaglg% g)gl(:,la% renr{aC?pé ll()a 6n g’ﬁ({ﬁtﬁ%Biology, 7,

10 hexzmye%g)o provi de
w&dl fl uor orret"hox ) - 3 (2-fluoroet hylﬁl henyl@et hyny I
tr| {1 hly| $he toma "entiBmlyg as ftds gsadisrein with respegt ©)ths lr§/§n ion,

an 1?1' Exdggﬁ} 1sm§edu§e%gm%ﬁlaht°‘or' s'}nﬁ{é'% %ﬂﬁ'@cﬂfy ﬁlﬁ%td&(wnjugate or

1 (aihtfb|ody) dexiedtivex he 4erat Tavtipddy2-i§ aftén inmeraled kyinchen aenatibody
( ( 4ta %éggqtﬁtgp]&m&gnng% ];xlgaéé(gr}lx\elansf fnlgs%% erwise indicated or
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m e r-Eﬁﬁce‘artgﬁrréb&rnB\ﬁﬁntV@ﬁl&Q@chﬂuﬁJks%b? lenzybh&i crGABIntcal

| ayer was dri'ed over Na2SO4. The sol vent was renoved
in wlamge of tsaad an@bodxes In some embodiments, antigen-binding fragments
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2 besmnain 4t Iehst-a(tirfidniof anattivody Jhad iy R fidiemtrto evift 3pehdivyantigen

25| cERMALD HieRaUPoptideh 0 BT SR 2hves G foreEop e Se, ..
fl UHBQ%EPXA& ﬁﬁ&%‘ﬁnﬁ’a&ﬁe BiotdImdtbgh8! 12%5‘3?11 JN2002%nE Hust et al.,

Et 3N was added to give & brown solution.
2 bBMﬁ)Btb{a‘clhﬂorlé(ZIOO%)dobenzene (7.02 g, 23. 34 ol )

NG IRREE A RE o AR Ar AR e Yyet dRmn He e Vi and Cu
( 0. §Jfaidls; ah- <9 Frapimint" wasisaddert VORAE Vi domadeH ¢fer single arm of

(0.222 1.167 mmol) was added. The reaction was
303t i a1 enfibody; '’ scﬁhéag@sn& iioa single ghain antibedy gorBBE$iBS A heavy

R R e

dri peptide &hkéi@ﬁﬁ@élcFaHﬂfﬁgﬁfeud ds aBingtd elaimagtitody icbmerising a
flash chromat ography () to provide 2-brono-4-((4-

(di f1 uoronet hoxy) - 3-(2-fl uoroet hyl ) phenyl)ethynyl)-1-f
| uor obenzene (7.11 g, 18.36 mol, 79%vyield) as |ight
brown oil. Step 4:

1- (3-brono- 4-fl uorophenyl)-2-(4-(difl uoromethoxy)-3-(2
-fl uoroet hyl ) phenyl )ethane-1 .2- dione In a 100 nL
round- bottoned fl ask was pl aced

\ ~ 7o~



by flash chromat ography (2-10% MeOH CH2Cl 2) to provide
2-am no-4- (4-(difl uoronet hoxy) - 3-(2-

wo Job9ieedchy! ) phenyl ) - 4- (4-f 1 uoro- 3- (pent - 1- ynxﬂchmmslmms
-1-nmet hyl - 1H i m dazol - 5(4H)-one (0.164 g, 0.355 mmol
43.2%vyield) as an off white séBird. MS mie (MtH)+462. 2
EXAMPLE 89-92 Using essentially the sane procedure

desgé%h&fi di lcﬁmﬁm jBirsd tésﬁgﬁt @gm@ugpgmeqmlep%ngcpla AC”

| uorop enyl met hoxy) - 3- (2
I uofragrhént iy ph@l?abl Vaeiahtawithat 2ysdieioe éseeymig.t Hastappl.ompra)t end a
glbi( Jﬁéégge%%% gsdehlrz]un}\%l%bf o OWI n t abI g‘,’é\ggﬁé‘l@ domain (e g,
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4F&rh$<aﬁp[@¢1€8ér€anﬁf‘embb|dhﬂieﬂfs the variable domains makin u%a triabody
2-am no-5-[ 3-(cycl opropyl et hyny IJ 4-f | uor ophenyl %
may bind to three different epitopes or to identical epitopes.
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10 s e p‘aarnabsdiy tof thé bfesentdhventiah oglwied whoGhartibopizk aADaly antigen-
50 ¢cm Mobi |l e phase 1Q%veOH Et OH/ NPA i n hexane/ NPA) to
pr obindingfeagrnents thereaf, anBihody; derivatiyes.op Variis that may contain one or

ggi o%?@ﬂc%@%’s@é #)&Lgﬁéﬁ?[‘%ﬁg{%%lgf}o&q{lfaétfﬂﬁ’t'f&ﬁ%tpost-

3, StthImmbnaxl- rhbHifwhti@ral lack thaeof,@tcl B inajudifg d@xibodylconfigdtes (i.€.,

o A e et B
15 ( 5S?ungf1§rfﬂl Risiety). 3Tﬁ§é(rﬁib@§§ Qe RHVBY, Wdlndiftig BhisdBRIbagkies, may

4-(di f I uor omet hoxy) -
( 2 b¢ based enloy m)aytremypirise an netngeynrblsdlsg diragmgnooitthe invegtigmthat
-4-0n m
2. airegiealy SRR B e e atpremensionsAanbedss. [ 4
- embodiments may be murine, hamster, goat, rabbit, chlmerlc humanized, or fully
(dlfluoronethoxyé 3-(2- quoroethyI)phenyI] - met hyl - 3
5- dhyrpan entihadies; Hagraents, d@ﬁéat(\@s,cm@gnmam meydqxﬁgod that in

2030 b Rirets BEUny BB TR BT PRI R BRT AR dhamoreof

pr Othedtﬁtlb@tﬂkerﬁbodi’fﬁeﬁtsﬁecﬁﬁd ribove; S6H e&rd&mn@ avil-He2vident to the
(cycl.opropyl et hynyl ) -4-fl uorophenyl]-5-[4-(difl uoronet
hox illed gr8isan. yor oet hyl ) phenyl | - 3- net hyl -

d 4 " 4 0,
S5 | ROl BB P
+5. gquazlkyleﬂl@/(glycol\ﬁaﬁrpcﬁm.&kﬁ’h KefiBatRreghercaf, moth arfwithout coupling
36%%%8?#%%5%&‘3‘“39&% ul1J§ E)ro ac fvggr)l(é/ gi%xe%ez (J 5w(lth tIuol
mst f}irflate? t@sﬁhﬁ%}’&%ﬁhﬁé"‘okﬂh&aépbmﬁaﬁ’& wittePmhleimide moiety, e.g.,

Br ono- 2 | or o- uoronethoxy benzene Into a 500
m_ PEijallgnm@g)T@hcn appkoprate p,qimllgyglgne glycol compounds include, but

4-b hl I

) IR TR A3 fitnaeeRy PR B P i hagpyene
sol %ltyb@lnbumfmlaeg& &.nedB. pdlymers bf wRSoRgaafg tfypd:d dietehn,

by chl oro-2, 2-di fluoroacetic acid (9.43

30 mrosQlominic agivls, a5 @thes @awbehxdra@rbaﬁ%{%pqwa@@dp%vmf@oof@@m acids,
ove nd diluted with
é&igﬁ{ngﬁ@?g%fggﬁh&qﬁﬂgﬁE%gBkﬁﬂggorgan|c was washed
vvlth IN NaCH (3 x 100 nL) to renove unreacted phenol.
The organi ¢ was washed with brine (100 nli), dried over
Na2SO4, filtered, and concentrated to 16 g of an oil
This oil was absorbed onto 50 g Celite. Flash
chromat ography (Si @2, Hexanes to 5:95 Et OQAc: Hexanes)
provided 12.61 g, 67% of the title conpound as a
colorless oil. 1H NVR 500 MHz (CDCI3) d 6.49 (t, 1 H,
J =73.02 Hz); 7.1 (dd, 1 H J 8 69 Hz, O 81 Fh)
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filtered. The filter cake was washed wth MeOH and the
conbined filtrate was concentrated over 40 g Celite.
woHoasussdsr omat ography (Si O 2, Hexanes) provi de@1hu960siho373s

75% of the title conmpound as a yellow oil. 1H NMR 500

Mz (CDCI3) d 3.08 (s, 1 H: 628t (t, 1 H J = 73.02

Hz; 7.16 (d, 1 H1J = 8.46 Hz); 7.35 (dd, 1 H1J = 8.46
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SPd GJS(GF’P?BI)%) @nd a& @scribeﬁéln furthey datadl l'@;elm ( Ggsicalpffestors

o ehbetias ipiate B apliy 1o BindshiPlena BrdlfR € 8, e dolfrgent
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ti rr@ldlﬁntllw 1@2; . TheHfunetinmol mewﬁgm of beingeable indrind one or more

d ri eqd thF oereﬁng% Oi cugells:i%cgg& glgﬂ gl; %@gfl%l rgggomza%o%rplfé%ocytosis,
10 Et QhtigepxirpasiehOcelluthr i Ofexi @ng@naea:?] doiplérakad-dépéndenof

an i nseparabl e m xture containi n&l e title conpound

as evetoxigity(COSHaadenellectnr eellmpdiplption. | A dgereepeds effsctop,

t he s
(RS feRAG1Q &esr Bl S ox morc o the bigchemiepl o ecllylay scivites
d r omylplmfat lgst ingpaet-by biddidg of F c T@ltacsg)latd neoefptmf or toa complement
SChIor -4- (di fl ugronet hoxy) phen - 2-f1

r opISF@ ffon of 4t ?Pt‘b‘ ce ‘é’llllﬁﬂla}m?‘f‘lil% fan é‘ llﬁgg ét té‘ﬁty ‘lfutﬁe
dry

15y ENBR el BSRUFES, B AN, GREiTY R, imier,
Theidentitabbriimaeased binding afﬁextyvaEarpmulae alntlhud@swéttlmmamlon

extr The ueous .l a ar at
b Erdibed Sachpr gk, et in ¥iSol uToh i £ binding
| aygy#n wexreeepl@ﬁh%nm&hem%&&em gl &de)ep\‘@sed\ﬁ&%s of fold
filtered, and concentr at ont 0 Celite. Flash

chr eduetigr gphyrediGiedby, 1. 5idd, Ef@candethehlée) ang may Igpcalculated
Et O@‘a eld_lg c{] g S he é)&rclg?lg %&gggoo@n b1 g(actr‘__% gae%l@ﬂgsmg binding
( [ Mislsﬂiys)knoﬁtnaﬂ the art (see, for example, WO 05/18572).

2- Am no- 5-f 3-chl oro-4- (di f| uor onmet hoxy) phenyl | - 5- (4-f |

uor Y136}, Undssy ghenyiss resiuired Ry context, singular terms shall include

7. (AR B TR R R BnB et (2. 1 wor o- -

hy df0a1 ¥ph@&hydupboitahisspeciReatioaraad (cﬁﬁﬁs e wbrd Tcommporisg,” or

fromthe ioys step j,n 200P Et 4.4 was, adde
oghs ueorﬁya?eal; AT %‘i"l%‘%%é’shlgbe @%&Ttmpymp@ the

andm@ﬁ?sg%f a%efedThtegér l’mté@:?s bitafot tHRExBlu$ionloF any other

was heated at 90 "C or , cooled, and concentrated

i n indegevongroop pOnteggrCel i te. Fl ash chr omat ogr aphy

(Si®2, DCMto 1:9 MeOH DCM to yield 417 ng, 65% of

theC he conmpound as a |light yellow foam M (+ESI):

m z ~1 ([MH—I] +) EXAI\/PLE 96 Preparation of:

h oﬁ@ligl 5&%)31 33% (?\yn (sjelvfelraLl %lll)errr%tarrr]l%s( W tl?lh GRYS Ldeh3s Ch & ligand

30 net m/fb4(§1,)5em4b>cdnﬁ>rex4fécemﬂ@nai0@lﬁp Be39, or-BAM dragelivA@lvating
was charged a snmall stirbar - am no-5- chl or 0- 4-

( di Molgs, MW&quéct(V@tlpp Peotaing r)oggybﬁgﬁgq Necrosis

mmnlsl&lﬁj L' “@x%ﬂfl’l’ﬁgy tlgglﬂgél gﬁgF%l:\igrl%é% @931 Q‘T)%igl?EBS Lett.

Cs2CC8 (64 ng, 0.198 mml) was added foll owed by et hyl
iodide (37 ng, 19 m , 0.218 mol) was added and the

m xture was stirred 1 to 2 d at roomtenperature. The
reaction mxture was diluted with water and extracted
W|th Et OAC The aqueous Iayer was separat ed and

T | 0 o~ N




Exanple 95 Step 6 (79 ng, 0.198 mol),
1-fluoro-2-iodoethane (42 ng, 19 nL, 0.218 mmol),

woSR8§834664 ng, 0.198 mmol ), and 575 nL DMF. Yicalek2088/003735
62 ng, 42% of a beige foam M (+ESI): mz 446.1

([ MtH +) EXAMPLE 100 Preparatf8n of:
2- Am no-5-[ 3-chl oro-4-(di fl uoronet hoxy) phenyl ]-5-[3-(2

¢ 7SS, 0186 B0l 1092, Furop. J pmun 22 3191:3194; Hollenbaugh e

e talf, 11092 & od] IvaiS 18w6d21). IThess tenmk are dsad mtenchamgeably

. TP BB AP Plica oo P LI 4 TR GERtFiamang o nagntibodies, of
19 t?usnihvetgro%]s‘?efm%lly bihd %?ﬁﬁn&ﬁém% afld 2 AR Irdact ﬁﬁﬁjtherefore

575 ng, 42% of a gol den wax.
5 ( +E§sle¢1:ﬁcalﬂy bid4o CLY [i%dﬂ]othe) speidP I cdifdin Pmbpdinzenitsy Ibhe CD154

>- Awflﬂ'&g@r‘rtzlnedﬁanu&mg&wPﬂm)of DS IVRYEGHEGGATcaky pipddp human
hox@D‘iSfI |rH6’lE§éII|fI§f‘Sd or non-human primate CD154.
nmet hyl - -di hydro-4H-i m dazol - 4-one Step 1:

4- Br om) (d| fl uor omet hoxy) - 2- net hyl benzene In a 250
L AntieD bk Antikodi¢s and roteins

4- br ono- 2- net hy Ipheno 50 267 mmol ) and DVF (241
L) (0192} eTh¢ pam7 antiyC and dyt@tgpdéemlrwfm ey

10 Soci P el gt ot o e Fapd a¥REica15 o B ffipe on a

MoCD 1 9aant@ekse A mndD18aGhiibotdisanbybe imact %nﬁﬁoﬁl@bulll% derived
h. The reaction was cooled to roomtenperature and

parfrpmu refisdl wareke on fremaseombivant seigcenapd way de ipppworeactive

B R P TR R A

I ayfi'ﬂim\magl@hsulfmdnoh:eutleﬁxla2SOAr and filtered. The sol vent

151 oIEPT SR GRS AP 1D Ak AL, TEOBB PR mgpds of tis

1703 )
OO Lt Lol o ARG ErERyR el ealc b 800

SI I mdmateld ca witste othervasnshiggosted by doritext k nwawclonalcantibody, a

L ) - 2- t hyl b 14.. .
e R S M O
ML) arWddRCLERMetE ah@bdd3Da priflalizetirRibade %dr@arﬂiéd&n@body,
col orl ess solution. The reaction was degassed by

20bu btfullyﬂdamwmnubodﬁtmnmmqﬁcr@@tlh%g ialhgtesodimegc gntﬂmly,

2 .d f I
bi s}ﬁrg %rﬁ%/?ar} ghl ﬁle’)etg1 It%?a\gggpfgnélboﬁy (a2b16p7e cific %mlé)g dy, a
mmél)lglé@ﬂalﬁ@lﬁﬁﬁéd)} de.g. Osﬂ:FdescFQb SﬁdchébA(ISH‘Btﬂ-écF\u@@dlabody,
added. The reaction was warnmed to 0C for. 4h

Lea@@b@%’ Natstrabrsiye singlerfomadn a@tibsvﬁl%@dptapflnﬁpfi éﬁagagments In
t 0
e G ERRARC L) bl 0 s g oy

25 nl) singleevarialga immunaglebulimdomdaine d\ courtinglip A80Mo vateht antibodies

cr LIGMR B PSS 8 SRITF GO TaatroslataHas g p gmain e
(Si GRgle 1M 6“%@9 Q/ﬁl)lagl@ cﬁaﬁﬁ)\’érﬁ!ﬁhﬂt%péc1ﬁcal%38/ﬁld@$ CD184. In

title compound as a light yellow oil.
1- (@dd‘iﬂmzmraonﬁﬂhb%@mlboaehoﬁme 1vaphy¢ayénzrem0waiﬁna divrdent, or

T ORI ook veo placed

30Mmet [mbmhewbar@ﬁxhymbaﬁﬁdnmeh 0D 1S4 bding prdtinge. g 48n 8nti-CD154
fromthe previous step ,and MeCH (98 nL) wa
ad d@alhoéyngh reduged effeciersfunefiqn qompn%a}w p@m of zream -CD154

900#4&6%%%%@%@99&@ ’I%JH@HL%%% e Bihdifie 102 paq[t?ﬁ“?%’rtwlgdn For

bet ween hexanes (300 nlL) and water (500 m.). The
organi c | ayer was washed with brine, dried over
Na2SO4, and filtered. The sol vent was renoved
providing 8.2 g, 92% of the title conpound as a Iight
yeIIow 0|I ThIS material was used as is in the next

. ~




met hyl phenyl ] - 3- net hyl - 3, 5-di hydr o- 4H-i m dazol - 4- one
Step 1. 4-Bronp-2-(2,2-difluoroethoxy)-1-fl uorobenzene

wolRog18Heut i on of 2-fl uoro-5-bronmophenol (2. 0PQ3T/13&0@/003735
nmmol) in DMV (42 nL) was added Cs2CO3 (3.75 g, 11.

mmol ) at roomtenperature. Thedl-
2-brono-1, 1-di fl uoroethane (1.67 g, 0.915 nL, 11.5

| _ . :
ooy Eate, BoateoR matcolie ol RRENRIbIE R GuIbin
m xdimmanweeng@olVediomm oom t enper at ure. The m xture

th { d ted w ¢
Rquatael') Bperrcinaty 3 findy cmbaaais p odt o4 WHDBE pen. c.e. an
W t&}nﬁt@‘t@; aﬁheodaomban%@tbewﬁag;ﬁeﬂtamﬁfbowm aﬁ@ﬁt@eﬁtlude for

NaOH, water, and brine, in that order.
5 or gammpld: apdiab\feagnient, ad Fgabdr frapmendan Fab' frageent, an& (ab’)2

s

to e-binding fragments of of the above (see for example Holllger and
| uor oet hoxy di f 1 uor onet hoxy) - 3- net
e

| phlslnglsope?@ﬁﬁawayurzﬁwtgdr 3 zl Ré- 1A36_D0Amqua FREMSHES

flask
4- b¥'S ﬁ%v&f a(c"g%&?% u%&ge %e&lwaiw‘ fl uor obenzene (1.24

100, [188] nbne éxadiplé, hige GDQ‘M bliglirgt gipteins or anti-CD154 antibodies are
1 (dlfluoronethoxy) 4-et hynyl - 2- et hy] benzene (1_15

g, &tibodierds g, ﬁi‘%t?ﬁdﬁéal%ll\f‘elgﬁhwéwé’ﬁ) af frmer(te &4, Eab’

R e e e e

( 17fhodified hiiZzeIegions havechedn Qescripd® fopexdinpl86n m‘ﬂ)'ﬁ )37?\192@, wO

s RS [ Sl L5 B e i

15di | yeegbdifitdin@bR totdan r@ﬁi&ﬁ@&%ﬁ&’se%ﬁﬁocﬁ&@&crﬂé@m WO

aqueous | ayer was separated and extracted with
onc@/00hid9¢c WD 03 b Qand WO 856031 Ter Any |0f te ezfm@mentloned anti-

filtere nc ntrate
P oG 3 PTG aufipoy SETSN R Yy g used o
92. ﬁ%tmeae,s&orgagfaeeslofﬁh@pleéerﬁtﬁh&haaﬂm bE thd hbéveQintibodies,
by 1H NVR, contains 2 conponents of which the major
onefrasmmte andiconjugaiep oran ¢ ligih sedused eiferder fypetignscanppared to a

st a eco{?@am@l%%a)nm@ material is used as is in the

nex Z 356 (M+ ) . Step 3:
1- ( 1@2) 2The hhtilydyahblexylds SF the uﬁzreﬁﬁ)dstecaﬂ be Farg-clads {d.94.dgG,

rorret hoxy) - 3- met hyl phenyl)et hane- oneThj
.Iet% ﬁatfeA).qt sybdgsgiof arfmwaﬂ&legu me%ofrﬁlﬂ 'hggonstant

St e
(dl hgﬁost SREERGSL T o, Hipppecnh ey b selsyied v o the
yI )pttolpyswll hndtionf dfube arluﬂmzlemmlécﬁﬂ)ﬁ lﬁtg examplke, timjio)lsthntangion

the revi ous step, Pd 226 [ ).

an ddoRpins (‘?yﬂ’f)h“?‘@nﬂgglf&(i@?\%’l e Ig?/&/s‘o‘a'flmf hﬁq‘mﬁ i¢yar, human

([ ¥ E%S?a?nt ?é'gl&{ @d}ﬂﬁ@%&% &, @s;ﬁr@lally 1862, 382, 1oG3, and 1gG4.
AIEG%aIKi- Ifg§4(129t2p¢$| thayibe vssdhinxgrfain cmbgénmwbwe ghef amtlbody

T e A
Wa_SeﬁFaQ& fufictioriard d&iredR AN atiOel Xl £hdIpGStisqyfes may be used
u3|n

304 f W em %t@é?%y molecylsris prendpr fortherapewic pusBessERr¥hGh
3- ne (260 ng, 0.67 mol)
fro%??ﬂé&%?§g¥%ﬁgk§§§%?% %hg?ﬁylguanidine HCl (109 ny,
1.0 mol ), Na2CO3 (106 ng, 1.0 mmol), and 200P Et OH (
1 .9n) to provide 180 ng, 60% of the title conmpound
as an orange foam MS (+ESI): nmlz 444.1 ([ M+H] +)
EXAMPLE 103 Preparation of:
(5S)-2-Am no-5-[ 3-(2, 2-di fl uoroet hoxy) - 4-fl uor ophenyl |
-5-[4-(di fl uoromet hoxy) - 3-
nmet hyl phenyl ] - 3- net hyl - 3, 5- di hydr o- 4Hi m dazol - 4- one
The conpound frontExaane 102 Step 4 was separated by

AN ™ g A PNNA7 L o~



nmet hyl benzene (1.15 g, 6.33 muol) from Exanple 101
Step 3, TEA (2.70 g, 3.84 nmL, 27.55 mmol),

worsbd/Ass¥eh3) 2 (193 ng, 0.275 mmol ), Cul (105 rr/ék20d8k03735
mmol ), and DMF (12.2 L) to provide 1.13 g of a yellow
oil that contains the title codpound and the starting
bromde in a 2:1 ratio by 1H NVR. This material is

u Se
(12, Rl O o e SRR SPRoaf p £0 3 indine
r onﬁbtuing)e) g. ,Ihntll’mtih)dfpllmmybﬂtmhamﬁbdm,cﬁmzbraledam’fdn bse or more
O el i, Bnfeftel FimEBORE, prb i SARLE of it
( Cy&beé}ﬁﬁgywaﬁamwk drdctufted tsias&h R Eﬁﬂah faeaw&w%m%et%& other

henyl) | uor obenzene

5 f r otiap rempnegiobulén derepins Rdygrer &lebllzn( B9 TaGuro 02744 Strural Biol.

t it é6§:gﬁ,§,o§:\{%5gov etaal;t%% %@Z?c%ggg%%ﬁéﬁ 77§’7§/ﬁ PJ&?J Mol.

- R&ZRRitfdn 13:167-187). In certain embodlments the CDRs of an anti-CD154
2 Am no-5-f 3-(cvcl opropvl net hoxv iuorophenvn 5-4-

( di mtﬁmdbmnnmv@tq@nm pHEergal| assnmrh;ﬂ e.32 amewoek which can

fa Siﬁ ﬁg%% cg&gtqug fu-liB HP gi" ﬁ.gllcir’]i@ﬁs gﬁ%?ﬁdlpes oisbxr&)L:ﬁires which
10(cysk @Iﬂ@ﬁﬁnz rmstbmw by 4 léﬂga eblcbemheﬁ y)f differdrd -f(adiefv&l'dltbsr eexeU.S.

hoxy) phenyl ) et hane- 1, 2- di one (525 1.38 X
o )‘509 by dih @tfmr eipbedunents sltermaﬁ%q mff@@a scar io SkRmple, Binz et

200t ERG e Pol ek 13T ER e eied SRRl Sfphe 15:14-

yel 2Owniyoberuselifo Creiatel D154 hind By, pIot(e[dszﬂlt—l}eﬂ)wﬁXNﬂPLE

(SRIVT3Bhont i 8y St GRY Syl s3sempaptes arsapiiefs patibody

15 5- bfs Mb&bﬁ@ﬁ%ﬁ%@%ﬂmm is enerated usmg recombinant DNA technology,
- et hyl phenyl | - 3- e f dr o- 4H i mi dazol - 4- one

Th esushrapolion dxdmplm @@mbbéy e_)c}fressaé by 4 bm@rlgﬁpgpafféa tegn “anti-

h HPL
ddF Bl anipddag pha Blss e sahenats A amnhAT LA been
bei géhetfedby iR syAmatis ¥Pa D‘I‘E@hﬁoledﬁl@erﬁ%&m@ thé Mitiflody and which
EXAMPLE 107 Preparation of: (dS*- Am no-

- f cwpomoéqwlmmﬁgswanubp@pn@wwrsmmlm age SRBIcRsXy

) -

203 AR BRENS P9 Nt RGPS DAL LB R G EI". 4 GRE
Th eo@t@ﬂiﬁd’ usitlg ket DNA or a‘tﬁiﬁo Ackisequanes teohpalogy deht syavailable
chiral] HPLC (Chiralcel OD SFC 2 x 25 cm 30% MeOH DEA
addF‘%q vell kpowms the@rtor ovi de the title conpound as a

el : 113 i : 11]
Nm]ﬁf Eﬁ%{é?@hﬁ?@ Sgerlgﬁ%ﬁ’“g«@‘ég‘%’l anti-CD154 antibody

2 Athiati3-aEmprooatial hutitrodiye ¥hmoydel Gratentiodytrefeys jo- @ dnibbily

uor - . : o

25¢ | uB‘i’tG'é’g"g frow, prsgtiqn of svbstagtially homgeenequs AAHEOHiFY Aol
- 4- ORISR Bnt]rbodles comprising the population are identical except for possible
4- Br ono- 1-f | uor o- é) | uor opr opoxy) benzene This
conpauradly wssurping plartétdonSrthatmaYSW%@é i mmoagn@aaw}a |The modifier

105, St e Si 4-i.0d tan

- orameanel Do aiva Bl etelP sl iAot peingobrained from a
conpubstmtiald Bémoge neous populatlon of antlbodles and is not to be construed as
2:1- (Dfluoromet%] (4-f1 uoro- (3f|uoropropoxy)

30phefRAMirE R AgYotion qﬁél@er@qt eﬂ)z é}ﬁényrﬁa%lcal@w@ § exgiple, the

in

oo AanlBaER ey %ﬁ?a%%%%enf%@% %Vengm may be
5 3thaderby the Hybidiofray(anuime toh buypn Yimethbg fiyst-déscribed by Kohler et al.,
net hyl benzene (1.12 g, 6.18 muol) from Exanple 101
Step 3, TEA (2.72 g, 3.75 nm, 26.9 mol), PdC 2(PPh3 2
(189 ng, 0.275 mmol ), Cul (102 ny, 0.538 mmol), and
DMF (12 nmL) to provide 855 ngy, 45% of the title
compound as an orange-yellow oil. M5 (El): mz 352 (M
) . Step 3:
1- (4- (D fl uoronet hoxy) - 3- net hyl phenyl ) -2-(4-fl uoro- 3-(



fluoro-2-(2-fluoroethoxy)benzene (1.13 g, 4.76 nmol)
fromthe previous step, 1-
wdﬂbé/hls%orret hoxy) - 4- et hynyl - 2- met hyl benzene (pbx008/003735
.48 mol ) from Exanple 101 Stegs TEA (2.41 g, 3.3
m _, 23.8 mol), PdCl 2(PPh3 2-$167 ng, 0.238 mmol),
(90 ny, 0.476 mml) and DMVF (10.6 nlL) to provide

Z?FNH}?E ?%%499{9”32 r%ﬁb&fﬂ%ﬂ?%cg@bﬂlaﬂﬁbﬁﬁpﬁéﬁﬁﬁs (see, e.g.,

1- (4S @rs 1iol 1609. oWht hmmyc)c—l&aﬂrmhtmddme may also be isolated from phage

ai v Boieien bina iclecsiis ARLca ooy ik al- Hure.

Exapml. 624096 1@91 aﬂé{SMﬁﬂchet al, J. Mol. Biol., 222:581-597 (1991), for
(di 1 uoronet 4-((4-fluoro-3-(2-11"uoroet hoxy) ph eny

51 ) exaynpé.) It 35 aim hl}ddn&tmzceﬂnet ¢er@ain ergbodim@nts wiithe) presestrinvention
th { ACN) 2 (61, 234 mmol ) e
nrefis QUThp NS et S TS ebwbrei syl oo TR ahtibedies
?‘K/H_rmgludi)%%lﬁ%al@y pRd O 3, 2898 pSRiohal MBboE) tompPbdtis €omprising a

e
G ombicsof o ol onal ennionoxsh ot piemmopwTSia- {1

oro uor.oet h
ot YR85 L RAEHE BRI Bt i vensi, o GRASS anptpgy ofers
10 rmd@ ann@b&dyribatis aehiieric 4rdibodanGt 8 Dbb&dyederbvatise BPconjugate or

( du(autxgsnrbnﬁ%ﬁygmsmﬁ’e%rﬁ?ﬁ pheisally. chimgrie pptihaslies.inglude the
e I e e

2 Bresidnes, pf bla {gaBies 29pically niduSe)rfimid)tp candart @egiohd ﬂ-dtrtother

provi de ? 71% the .title conpound as .bei
foaﬁﬂeClF/S t gﬁ)j se C IIIIWHPIQp)SC fartihodies co tam

Pre iR f7 0 0
15 1¥75% h d 25% id sequences. The human
(5S)-2- ,&}rtnﬁno§35 04 u(ncﬁ fafn uor o%ptou%exz;/rsnng ar%et h)c/llllphenyl ]-

[ 4- felquences 8ep@®eflt the monﬂtam oogidmphadiihd jntibodpt wile BermdeShy

d H- dazol Ex
St cHFHERES FOEREP LI e (HEL o G P R s hepigding
50 §1¥k) ke Bhiihddyn Hexane with DEA additive) to

provi de the t|tIe conpound as _a white foam_ M5 ( +ESI2
m z[0429)] 11y mhqrs;nbeﬁmghq CD15Adrding psteipg, anti-CD154

20 (5 %‘]@?8@@ Q? }gs nve t(ijclmf {ng]%dg ggttit;b%xé/s) arﬁl%ﬁgf '21%9&3)&‘ la.lld éntlgen-

f| Ulsib, 83 gcma(gmeh r]sink aredriaple donbaifl icbingtising frantevibak edgions
4 one The co ound from Exanple 108 Step 4 was
phipmtang ap{ibedy and Cﬂﬁu@‘@@]frP@l amgtheppntibodysy cmp 15%

3;1 Hifd(é‘ﬂl% ééalfggea%%%g&?w@g c;@lﬁfmaﬁ&g pr\8ink lahdl Gnti-

[ MEH] 15 aE)Wﬂi&sE)f.‘tHJE ifreafiam atciwgle chfmeric antlbodles comprising
25 [ 4S%§r§8¢g'kg%ggmg ané %lDfI{ rlile%{o% : hocyi%%erent%e lapntqggcy eJ >
flum 19%“%3%%%&10& A I2T S Z:l?’m%rié' éﬁ)’l%dﬁéﬁh’bkﬂb&ﬁ%ﬂt are

4-one e conmpound from Exanpl e 109 ESSE?
sepwc}ékedwb\yo ohd ofédkllll-li?uﬁe (a¢h|S|eaI akUBDE807, 31(5 M\Qmi@%t al.

%W‘Zoéa&%eé  SEARARut 585 S R Lt (s Nefire

:35437; RaRe@ @tal grO83) Narure 314(6010):452-4.
(5R 2Amn05[4 dlfluoromethoxy) 3- net hyl phen Il 5-
30[ 4- F0133} olrcqrtain embodiments of the present invention, an anti-CD154 antibody,

fl UBEPR H?éﬂl@b?@%é%era%ed@gé(lk?tgd %g{pg%@gé’ ﬁﬁa@é&'} fasRla (sLam)

4- one e conpoun rom

sep@abtesk étyal c 996 | ProI NG L, Qlaad Hch 3, PEAB784HWVOrH2/AB% ; de
EtOH in Hexane with DEA additive) to provide the title
conpound as a white foam MS (+ESI): nmlz 426.1 ([ M+H|

+) EXAMPLE 114 Preparation of:

2- Am no- 5-[ 4- (di fl uor onet hoxy) - 3- net hyl phenyl ] -5-(4-fl
uor o- 3- pr opoxyphenyl ) - 3-

met hyl - 3, 5- di hydr o-4H i mi dazol - 4-one Step 1:

4 Br ono- 1 fI uor o- 2 - pr opoxybenzene Th| S conpound was

A N - ~



Step 4:

2- Am no- 5-f 4- (di fl uor onet hoxyV3- net hyl phenyl | -5-(4-flu
w0oi00s/Prspicopoxyphenyl ) - 3- met hyl - PCT/US2008/003735

3. 5-di hvdro-4H-i m dazol - 4-one Thi s conpound was mnade

in a similar fashion to Exanpl-é495 Step 6 using 1-

(dlfluoronethoxy) 4- ((4-fluoro-3-propoxyphenyl) et hynyl

) ep’ WIkh V4,0 ‘i@ﬁgzﬁgﬁ%ﬁ%ﬁ%ﬂagg O?g?’foél) 67 %n%e?{v ¥ QYB, 1995,
Na2 813 eéﬁﬁ@tem;lii 8527%9Dlmhhéh emblds ﬂ&GEblEﬁﬁH‘réﬁa dhyrspgciesof cells

prOV|de 494 69% the title coppound as a white
f oaPRodnEng higy) a)fﬁmﬁa/ antz!@élef duripg £ wyo ERRVPE EESPaBSes. Otier
Pfe h ibed by de Wildt etal.. 1997 L. Method
i&l‘%@ﬁ\m&% Ed toed slcruloeron% oxly -ea-lrret émmu ethods,
5( 4 207u61-67 3and Lagerkv1st et al., 1995, BioTechniques 18(5) 862 869 The above

D R SAD ok P B S S PLITEAAE955:are e

C hi El@hal é%aﬁcga' ﬂbﬁb&/@& bﬁ@cr@eﬁing @or(im)se@%rﬁﬁ Q‘ﬂlé}f‘prbﬁ%&r%tl-

ditive) rovi d he title conpound as a
vvm CElﬁé anmbd@s(fel{@wd byrﬂze subsequert]iflenification efehwmedquence of
116, Pr epar
(5 Shess YRR Bl hERnVraipe ighued FBY geresn 4 RyfisHansrrsenine
10( 4- ikthddqs detailed in WO 04/051268. Thus, B cells that are posmve for antibodies
pro OXéghenyl ) - 3-net hyl - 3, 5-di hy dr o- 4Hi mi dazol - 4- oneT

Sharefiscdaredx Zhe 2 Becells maStb@perm REEaB.aBasst @a ‘hggnster,

h
A T, o PEL 1 e
\Ié\)hl beclf)ﬁaﬂand\&pfdsEﬁi in:a Wast cdlR 2.¢l, Hyl ddhbkntionaFpéAdMbinadtlDNA
repar at.i on of

brplagy. sn(csrisingmbadimenss s host el 1B raghin Qihey host gells are
15 eg ﬂg tgw%gqﬁé%ﬂ@wf%v‘?ﬂ‘ 18clude t1boda' Zfrzagfn_engsosuch as Fab'

St efragments)Brapnass&t mtthgdephﬁmniay o parified by comvenfional means. If the

20t iendte Croprdtp - imiit sophes ey TR Ry RfFghT AR ventional

br ofefiydé ABcR aflby AAPagRARYS of tReiPElhed. (TR Puahized Bftibodies may be

reacti on vvas stiTred overni ght at room t enper at ure.
ThesutGequiatdseapressetl in a bast(gDandayepuadiedd and t he

blp xtu stirred.faor 30 nut es

ooy DRA3aF | Mdfioclefal Glinaict bES HeFroptedby s ReniiRppvm in the ar
( 408uchlal theliybridogartt hni QK ohies wmlmklwedtwwaiw 256:495-497),
filtered, and concentrated in vacuo to give of a

t hi Bie tapmA deehaique, the agmaeﬁ—@%hs&glfdamweq qu(sz retal,

S R RITRF Ty, o, S MR AR .

NVR %0 Qodibizal (AGitiBbaies dnd Chfcefr tTherhpy”, 7f)p547-|913 ABnHR.;Ligs, Bic.,
25 8q229r§r§t Tine H)eth&;sz fgr %ra%}lng?an?i?rgar&gaqi&nn@re&g{mé@(antlam,bbodles are
7 2 e 41
- arenoatn e Pl SR sl P B PIGATARS 421,415 Simmons e
4 babrﬁﬂOZ Burgdl\lf rrenoblogitol Me;ﬁodg@ﬁ hol47; \/W@ RARES 1,

o o< Onanbiet et Y Brdev e st ol 86 3 pRisthmein ., 1983,

mmthfr@blzgwyz:B 0)s £5585689: (W0 93/®96%:3% 08ntaTHOAnY. Adehle 1992,

reacti on m xture was heated at 110 0C over ni Then

30t heBraserdmpl feneix Eug eRapas0.clobd B dV armagt alc 1934, dmnwnol Methods,

con d f 0 .
n'ggr gﬁ ure.’ ﬂg%qal?gg%%&?nﬁ%o?rgemm%ge gibter 6]30? fﬂ?).\}ml%%-l 136)

d| ethyl ether twi ce. The conbi ned ether |ayers were
washed with water once, dried over Na2SO4, filtered,
andconcentrated in vacuo over 20 g Celite. Flash
chr omat ogr aphy (Si O2, Hexanes to 20% Et QAc 80%
Hexanes) provided 3.6 g, 29% of the title conpound as
alight yellowoily semsolid. M5 (El): mz 250 (M+ ).
Step 3:
((4 (D| fI uor orret hoxy) 3 et hyI phenyl )et hvnyI )tr| rret hyI S



nmol ) fromthe previous step, PdClI2(ACN)2 (11 7 ng,
0.454 mmol ), and DMSO (18.2 nlL) to provide 829 ny,

wohd/1188s¢t he title compound as a burnt orange pggaliusdooshos3s
(El): mz 402 (M+ ). Step 7:
2- Am no- 5- f 3- (2. 2- di f | uor oet hoR§ Y- 4- f | uor ophenyl | - 5- 4
- (di fl uoronet hoxy) - 3- et hyl phenyl | -

O, AL WA s BT SRR s

usi pigage displdy2néethods known in the art and 1nclude those disclosed by Brinkman

di f1 uoroet hoxy) - 4f (4(d|flu t hoxy)
- 3- iy [ Phedy Wem{ 410 ) 13¥éﬂe>%( ?@é%"}unol
" SRl Hrsavuwmtl@&uebkrmggm g%andmeJHQmM?ﬂzﬂ%z 958;
o’ , and 200P Et CH
5 ( 8. Eermb)et tzb, m%y(?ellee 6383, 9@8 a&ﬂ%ur@fn afbé 1994, ddmpmmd

2> Rstzior. 1§9493£§0a5ﬁ@[§0z@863 593 011 A 7o dMiidid) wo
( 55%2/?86“@‘ Wo@ah&z(a@ ‘?foi95/|1 59920 8 XY 5 A0lb HamdRIe B Y603 426,

(di'f 1 uor omet hoxy

et hy,Rpheo% 5,48, 48k Iﬁyﬁl80:5] 18; P B0% 5410, 30 2R3 ,0470h871,698;

s SOTDRHIS 14 SRS, 4y TLER T SRR s

10 MeQdh gmlswtrh@g@ﬁﬁ e\ tobndticAllpetkihéered thePcSrQ)théifbr anisms,
the tit orrpound ass( \glntgoff V\,h?tlzgfoam) M5 (+ESI): &

m zinglding] avhey mammplsymaE be tsedogaduseibindiag proteins and antibodies

( SR%f tﬁl(sA[ﬂ{ 910'1:‘1 bed: té?e)é)nﬂgé Ugog ?(ﬁf wyl}ordéxta.lnlﬂper RRDRANVA that

UOI‘

et hmﬁq@rmgyie]:rea tmﬂhadeoalﬁﬁld ivasialsle re@'rbnsmfdﬁmfsle ihrume loci (heavy
The co rom Exanp 117 St was separ at.ed
ch| ?hsv ﬁergélile@éﬁ lglmb em” g%r{wa‘g? )opith correyspondmg

Py A Rt

n zambed(e[s mﬂ] mBxaRbE smtﬂ):nl@ee@aw a&td. oS 6£586,251; US 6,596,541,
oro“’éﬁ?% 5 05 g}f'g)f' uor onet hoxy) - 3- et hyl phenyl ] -5-[4-flu
f1 u@196F oRPxOHRIRMYolinerTBY i mIemtidH, BY dai- @i 15HadBB&ly” refers

-4-oneSt e
4 Biomnmgﬁdw@nbqux &rivativg mp&g@se) beantiges-bipding fragment that

RS AS TR AT T A
m‘min):].udé, hb@@oarﬂy’cfrmght @lﬂﬁl@ CORS f(‘(ﬂn h%@ane?a&ltmﬁﬂif grafted into a non-

CsZCQB (7.17 g, 22 mml%6 and DVF to provide
aremwat@forthﬁglafnapn C%yo\lrﬁ@ﬂmfra@ewf}? awalkyy farher comprising

0| I )
\!},%‘f GipsiarideiG Sl o) Richfibinger al, (1988) Nagyre 332:323-327;
Conﬁﬁlﬁrﬁﬁw 6¥8a¢,337; 730,196, 5;766e886¢ 6,820, |EX afP6%6 BE 6,180,377;

25fSIt egpé g%%%ﬁa%bﬁ?%éd@f’g%nzene (2.0 g, 8.0 mvol),

t k ! bbdi r
ri gﬁ3WTﬁé fati oﬂ&l@ fbﬁl l?s‘ﬁ?g duth ;b?irr%aléédz grpl‘éﬂﬁ%a)uizlige(dé%}%bbd ed FAo retain

o 4trhe .ﬁmxne)n) a@ugex( mnfwgy o@tl& mowesie)antibody wmfer(r%b)rwﬂ%pmeDRs
g,r | utl\%re(dgr: 930/1%6)@{318%2}?5){’ hte|§?%u%o ngtc')ll)J nd%/ (%Sm(?urée %ntalg]o%ey would
( (Acdnkein Anfuhd rdspoe QRAIARAX ) d@eaeybr)hef hA Yhe tnbudes biiiking as

silane This conpound was nmade in a simlar nmanner to
30 Ex apriehgparsframework sagyenreds pppsjple1 Such antibodies may be used in

fl

tr gl‘ri’nd ﬂ%h@?ﬁgvélsggxg BP;{ Rﬁ%@@ﬁ?ﬁﬁ %&n\%ntgd sifle %ffem%g\lh as
l\/bG:hxﬁuﬂfBreBih()nséﬂ Anibodiks cbmibfisthg ddabe CORstgeaftdd frém antigen-
conmpound as an orange oil. M5 (El): nlz 196 (M ) .

Step 4:

1- (D fl uoronet hoxy)-2-ethyl -4-((4-fluoro-3-(3-fluoropr
opoxy) phenyl ) et hvnyl) benzene This conmpound was made

in a simlar manner to Exanple 95 Step 2 using
((4-fluoro-3-
(3-fluoropropoxy)phenyl)ethynyl)trinethylsilane ( 1.1



The title conpound from Exanple 120 Step 6 was

separated by chiral HPLC (Chiralcel AD 5 x 50 cm 9%
woElbdh isgscHexanes with DEA additive) to provi dediigs2008/003735

title conpound as a white foam MS (+ESI): nlz 454.2

([ MrH] +) EXAMPLE 122 Prepar at F 88 -of :

(58) 2- Am no-5-[ 4- (di fl uor onet hoxy) - 3- et hyl phenyl ] -5-[

( antib to h imat t
1 uSFSEE a5n mnnibpdiss ontp Romoloagus gy e primae cepor
- 4- fraraeWords having rcxhwpd) unnhuhognmd&yamhhmamszna\@twpn €eseaibed (US

£ R Riat L SR bsobdb TeER85 provi de che

t I t
'\19‘13@? %&I\/@%ﬁgﬁ? %ug}ggzgcrl g(tﬁfl{g‘nofg@n(lmﬁﬁh)(e gNarifi®fandibodies are

5 2 Aspenﬁw?»h[reerwmhmpmmgbtﬂms (ichnfiuneglabrriin lshaipy phisagmentsthereof

2-di f
1 P frohy B bR b athar Apinca-tindipg subpsapengengfantivodies)
St eﬂhaﬂeon?mﬁ%@déﬂéné’es'déﬁ@e@ﬂ@ﬁh‘ﬂon[—lﬁﬁﬁaﬁf iifgioglsbulieladt Byiman
in Og. Lett 006, 8(19) 4251]. In a 250 m round
bot ingmuidgiehiulia- sp@vmcpm |thg mostgparyy Bumaniges) gntigedies are human
ghé%ﬁké&%&\nu&g@g e@@?%l&gﬁt%odgi' \6 {%H E%snchgg ?gggthgtcl)m%nentanty

10t hi @aetinfining regibid (CDRYYast tichdeipient Antiborlcire mplated by residues
was extracted with diethyl ether, washed with water,

dr i Bemthe ﬁ%zg@ﬁonalﬁanngqp@@ﬁf (donapanihodyssuc @anwpe rat or
I T

conframadorkndgion(ER) fesatits ofithe vamaniminsmbglebulkul altecreplaced by

col um chronat o 0- 35% di chl or onet hane in
hex%p?‘@‘@g9@95\‘|‘g‘f‘%g 1831885y of the title conpound

15 gog[();l%§Pgﬁ]t13&%109e i lﬂuﬁazgz@d aniigo% &491%p{¥§gﬁesi@m%ch are
1 Hjound nelzhca if the r@eipl,ent Hztibonly IHpr 1n1t©e zmerged @DR) or 1§ gqgluences

mL TBORABBETOIT MR e TS e Gy ARy performance.

egonsineRd thé hﬁmbﬁ&ed/\&{tfboﬁg mﬂyﬂfi)%pnse substantlally all of at least one,
2- br ono- 4-i odo- phenol (3.4 nmol )

chl erbapiceliy Feaceriable domais, gl Wllllih Bllmwl;stanzlﬁuy all of the CDR
200 BER L EANATS BokofPrdnod R bRy o1
i Marbsedtially 41 pf treRRatesidued Are ladsh ofit hiik@n (ihﬁmuﬁbglebu]&l

hours the crude reaction mxturg 5@3 par&ytl o%%

bet FRISANSE ASAUCAESt HicchuprniZgaantibogapiiapa opgoajprise at
bri R | f
chr Db St R e AR TP gl of o

thehmmari&nmonngiulmdmas a low melti ng white solid. H NWMR

25 Hz . PO}’A\{EEZ Ag"lvs 6%1 anjlggg%@&@ch Hic dbes ZngZ 3@ {Lif)dy grzggle%ta and

J= Zaﬂtlﬁday d@n@twe&ﬁ@orﬁugates) may be produced by recombinant DNA
(3-Bromo-4-di f| uoromethoxy- phényl'et hvnyl Hrii sopropyl -

| | ateehncﬂo@y, io@/high somernt ablsfttemarhingseidasf @ @mmuﬁ@wnoglobulm
2 OlisiRy Bty BOTHE Y eyl RERAEA binding Re., tlechstant

tri fe’igﬁﬁfs%ﬂ& hhéﬂréméw&&%gﬂoﬂfl@f th® vafabitt dotding) dil’ﬁfmiséd tol Suibstitute
tri eté%fltam ne (12 nm.) and_ di et hyl f ormam de

mL) .
3 0Th efar @ﬁt@p%@g amina asiflsi from the lwt\w/abeafvyt&b@w qf gh¢ycognate,

di cﬂ&or O%I s?{l ri 6‘% e ny?tﬁ&%osp né%]l}%ggﬂr% aﬂgg(()idlqg4 éImérgYe;ﬂ%ow to

wer thoael dfskilh irdthie faet (rﬂamlbaschesstSerer egd., &P TBQ40%f Joaes & ahquiP86)
the crude reaction mxture was partitioned between

di ethyl ether and a saturated sol ution of amoni um
chloride, then washed with a saturated sol ution of

anmoni um chl oride and dried with Na2SO . Purification

by col um chromat ography (Si O 2, hexanes) and

i sol ation by concentration of desired fract| ons by

r ot tary evaporatl on (bath tenperature < 5 C) y| eI ded

o " o, " o o o o




To a cooled (0 0C) solution of
(3-cycl opropyl - 4-di fl uor onet hoxy- phenyl et hynyl ) -
w0 1008/88p¥c0pY|l -sil ane (2.0 g, 5.48 mol) from thea/us2008/00373s
previous step in THF (3.8 nL) was added TBAF in THF (
1.0M 5.7 nL, 5.7 mml). The rédction m xture was
stlrred for 1 h at O OC then allowed to warmto room
e ) e
g& {ﬁ;{‘_% 2 95 i vva\fv?ﬁ I(Péiﬁ):%ﬂuer\gggg SZ”)B ?@Zf %erhoeyen et

Sepﬁr (6119881) &ﬁéhdellwﬂqeédli% | Quyezh e‘_tvals (E989) ﬂe&ceWamAdmd_ Scz US4
hexanes once. The conbi ned og%agkc gxtracts were dried
cf

l\%@@cﬁ)ﬂaﬂfi! et 44980 Ao 1364 (vt 80:88%3: S 6,180,370,

c é&éde%%éé%?@aness‘”ﬂ%%%% e A A A

5 conjeadnd Ascardinglylih essermbédimeht MVRis(idGHitibhizan DVMBCDA 53

d 0. 6 tt L2 . 0.91 tet,. . ..
7_@@ gig Fe sgo @un@nzzeﬁ)aml@dg)fw@bc&day@g%uv%{jhéﬁ lignitagipn a
Ji‘l?wlﬂed"&n’tlgén %qugﬁg_gr&grﬁgnt afd tg}lugrﬂr%gzéganﬁbd@ de%xl)vh'ﬁve ora
7 2(8)1'nﬁmgane),]t=hSt i3 gengraed bythe traysp[)aéta@pn@rf murlne’or rat (or other non-

FOSGIES oo il Gl SRR b KGR i
1o msamd a8 fHloWsT (1 PhelcBNA Oéhcb@inEHREPY and!Bght 5!13@ vdriable

usi ng
cy cdi@patlopgfﬂe -igolatied Ifpor @ hpbridoxya or- aeB legkh $hat pegsoten the(aptibody; (2)

a2 ) f .
A TN S Rlencl T b Bt U e Fdng i GRB s termined
”U b s&lﬂelﬁﬂfﬂé )(3f ﬂ)@@ﬁ&@@ﬁdo@u@ﬁe SIS aire tr'EEs‘fefr&d tblthe,

1), PdCl 2( PPh3)2 (84 j2 mrol ) ,
Gl cqms’@pwgimg)rezmm |a)hurralﬁdmtﬂmﬂ.‘/(hpasy ﬁf_ilght&hﬁ’fno‘(ﬂr’a le domain

g|3|0 %&éﬁ% c%fb)l J“t% ég}e%tlwﬁ @R@:@Hﬂg a%ﬁ (@ the Bna¥ Cbh@¥ht region

1- ( Gerlwegmprito py hdém(adh ikotyps @t hiony O hedi Ifc)r QLY @e@adal.

di f]l uor oe | uoro t hane-1 , 2-di one, Thi s

O onEaG e Budeariged heasy et CHa RS 2t coronpsas

St eﬁiaﬁm&‘cﬁfaﬂ s‘ho?t cells Ee 8, CHO or NSO cells) to produce soluble humanized

cycl opropyl di f | uor oet hoxy) - 4-f 1 uor ophenyl)
et hamiboyly.1- (dlfluoronethoxy)benzene (330 ng, 0.863

200 O@é&Mt §1megg e%k/% s(t% @@Rﬁd 0a él}rg%\? ég&%ﬁl@r{%ﬁads to a loss of

%40/@% enIU'hﬁhﬁg hffglt@mw&@umt aummgl Fr8tesDb AhtibbBy.( Ebds:of
Z e .

2 Amtr&@nénmchn& eﬁimtmrawmcm berapsLiBrSomEtRenass phidbricsscgrtain

2 2-dif
1 oo Bl USRI e dork rpians nterat vith the CDRgang ths
ghl gxfmemg:auél dva aﬂﬁgk&l bindiag affidityesf theuamésody 0 IiExwdiydages, the
t e usi

25¢y cﬁlaﬁgcbwyrkea wily ?Ppreellat?rfb%tnbwg?wew@rfw)calzto (intrqdyics “hagk

or O%@Qﬂ%” frtht ﬁgﬁﬁ%ﬂm@\g dak ReaR &cgptoﬂé&ﬁ%dﬁ %?grdggto retain the

fr e previous step, met hyl guani di ne
H cant@ﬁ bng:hng) aaaatymfnhe) cogNaREBEbOAY ﬁy: gehes? appnvathes of

? ,n? lglg,{ngtslﬁo_l aé§na 1%@:]&1& r oy %%179 #__(Q? nt?lg,;)ﬂ(%t g;&tegge Queen

([ Ve, GESWLﬁaﬂ-%ﬂaE YSQPQJ’S% 8@@0@9 Co et al. 1991. Proc. Nat. Acad.
(5S) - 2- Am no- 5-[ 3-cycl opr op -(d |quoromethox

30[ ] - Bei] BISUB82869-2873; WO 90/07%61 Tempest 1991. Bzotechnol)ogy 9: 3/66 271.

1 e it PR et En e ose

St e&sﬁiu‘é@&epﬁ@tﬁ@ﬁrﬁi‘%ﬂr@uﬁdﬁrﬂahoﬂ'di?)h@n(Chl ral cel AD 5 x
25 cm 9% EtOH in hexanes with DEA additive) to
provide the title conpound as a white solid. M5
(+ESI): mz 470.2 ([ MtH +) EXAMPLE 125 Preparation of:
(5R) - 2- Am no- 5-[ 3-cycl opr opyl - 4- (di f| uor onet hoxy) pheny
I1-5-[3-(2, 2-

di fl uor oet hoxy) - 4-f | uor ophenyl ] - 3- net hyl - 3, 5- di hydro- 4
H-|n1dazol 4- one The t|tIe conpound fron1Exaane 123

~ o o o o, AP~ r~




(di fl uor onet hoxy) - 3- net hyl phenyl )-2-(3-(3, 3-di fl uor opr
opoxy) phenyl ) et hane-1 , 2-dione (720 ng, 1.87 muol),

wolkoi®iilgydsguani di ne hydrochl oride (308 ng, 2. 8l>cf1‘m§2h08/003735
Na2CO3 (298 ng, 2.81 mmol ), and 200P EtOH (5.3 m ) t
provide 635 ng of a tan solidFB8am By 1H NMR this |s
the acetate salt of the title conpound. The foam was

dis ' :

ror QR o R ARHRRA ht Bl AU B S Brosent

of mhemtdntm&y e@npnmmjVaﬂomain thiutis yiel 4 camnéliabon mutier e

resul ted i 60% of the title ¢o a

t anlmreamﬁgkﬂw Haylablmdfnm In ceptaiprgmbod ré?ﬁwﬁtar@w y

R % SPaepise i pstommal st des 1ok Sopin gne, o morg amino

5[ 3-4c3ds3hat are spemﬁc to camelid immunoglobulin variable domains as compared to
di f]l uoro rcﬁ)ipox phenyl ] - 3- met hyl - 3, 5- di hydr o- 4H i mi daz
ol - DM ound from Exanple 126 Step 3 was
SeF}mﬁ]edIerneC&hE(ﬁilmaﬁLc@ thiSMveRti6 S anCakti- (321)?(542651t1%631y” refers to
15% [ PA in Hexanes with DEA additive) to provide t

t i tareantibogp (whichindudasiananfigambiniiBg fraesient and an amcbosﬂy

(1 ’\5@}_92' i&e ﬂ%c(gl_]\fgfteg)gﬁqt %ﬁ{i’lg/r atLon OE’},WH@PH&?P ﬁ’éthlgﬂd]y cgmprises
10 [ 3- dr3antibody polypeptlde or an 1mmun0ﬁlobulm variable domain that has a

di f | uor opr opo ph en 3- et -di hydro-4Hi m daz
ol stqumtd@nwirﬁ @mngnamgl@builzxde gt,@pt@nqgafgom a human

iS&%ﬁ%%}ﬁg%%@F#%%é% uffaantb8s fndies. for
ti t bangpatibeldiashayingwdriableqamid coNBaniﬁrE@lo)ms (ifpesdédtPdérived from
([N%ku +). EXAMPLE 129 Preparation

ARHTRL ser[rémezmznepshoba%éqq%&gﬁf Ehefqe{m 'ByRaN\35japglipd;herein
dj f
S AT v 204 bl dorly doss g enegmps an

- onantiBodp frbm another species, e.g., mouse, that has been "humanized" through

uor oet hox di fl uoronet ho - 3- 2: | .
o G of NG PBR RS EipD SEaLeR SR BB RO L Pepide G,
g? g%g}zéegls:&%g H}H‘H’eﬁ] ddhs@nbieBlond wilkBiReh dodstaxA@Rlofs)y @ 3hrough
( di gratiorgorfduinoyy reglm frgmywork sequéricas omtmymw@gbxbehn

20 | i Jormiie g PRS0 G SR B AG fdmework

St eﬂ:ﬁﬂons DEAV &erﬁ@m@vn}lhl&ﬁarﬁﬂ@ﬂnew&ﬁc &gmﬂi@j )Metd@d ef Rihahizing
2 (9 , 0.134 nmol ), (57 nmg, 0.268 mmuol), and

Dwnrlqreumglobtdmp\ra@abl@éeeges Wgougl;lzr%lor@fl magéfiqation of
Ssg&%ﬁﬁ%%ﬁta@%} $1Grflntnl; $ s ha b ! des bl TUS 208670258852).

1- (pHas] ZI—llﬁhﬁdnLahtlBGdlBme)' iA-ckhtaiarcarbtodingénts, Andlddd athinlowoid
r omet hoxy) - 3- (2- fluoroethyl phenyl ) et hane- 1.2-dione
25Th| EesidyppeRhracered egml‘pmm@m%lﬁ b $EGUERCERHT- &
t b ti
a1 PUBReR [ Beey é%f.ﬁ?wr S RSyl e gLy somatic
yI ) mlummyoh)mvhrpmy In) eettairf ¢mbodinents dnere foBS thanpresdt BB/entlon relates

O; 4 0 gﬂ/%bg'é Voklg’ﬁylsptpg ﬁsx%:lﬁé&éggq% fla\éaﬁ;gﬁeo?r more
! heﬁ&;h&{;vgrmgm aFwa, yel2 quwe) AndVJ}qinPedrﬂfnfldlﬁéan amino acid

into a yell'ow sol'i d upon st and| ng. M
30 19 Qeq@[amﬂempat)ls ti8tsgme3s the amino acid sequence ofa correspondmg

2 ASsEH Bl BoShdd ol RBRAPE M EhHBSRPISR XL & he

fl umﬁetd&iqua&ydels oBoﬁ@éMbre?of%aﬂl frannkswoork e giohgleol ek tiviely
one This conmpound was nmade in a simlar nmanner to
Exanple 95 Step 6 using 1-(3-(2, 2-

di fl uor oet hoxy) - 4-f | uor ophenyl ) -2-(4-(di fl uor omet hoxy)
-3-(2-fl uoroethyl)phenyl) et hane-1, 2-di one (220 ny,
0.523 mmol) fromthe previous step, 1-nethylguanidine
hydrochl oride (86 ng, 0.785 mol), Na2CO3 (83 nmy,

O 785 nnDI) and 200P EtOH ( 1 5 m.) to prOV|de 202



m., - 2 nmol%catalyst). The m xture was stirred at

this tenperature for 4 h then allowed to stand at room
w0 809e1s3icur € overni ght without stirring. The rpoqiudB0s8/003735

was filtered, washed with THF and a small anount of

wat er (<100 nmi). The filtrate-wds diluted with Et OAc.

The organl c layer was separated and the aqueous | ayer

TR S T R P ATD  eco

fil §d eshrespondiag fixamivoalt egiomencadetoby o hgmue g&ntlirg, antibody gene
108% of a purgle bl ack oil. This oil is used as i|s
| misgment | [p jurherembpdiments dhe aminaggid seyensss of tisdramework

S VB R sy iy

5H); ariimb(hc(djszk,qudnces af edirddponding framewoik tdgjon9 eB&odet byh buman

1 22
in3 ap b ChenE BB RARG FeERIes O BN AR 34200 FW4
c oo&ﬁlj:cﬁvéw cOiithin g #dt l'(Pa[?m‘ﬁB aElla%ffér%ﬂ@es%l(HﬁW #Fthe Eédéﬁences of the
the previous step (12.57 g, nmol )
L) camespenitiegl framewioyk Eﬂglqmsuwct@dtbmthft umnaxdger(rnmegzuquy gene
06.8 l~. 14 M ). The action m
S Brronnesming sy She MeNetiintie cor bl
Ot enDPﬂW]DP@S eSS ke DPKDN®) S EHGI008D 7 89) X Arkd @giﬁ%ﬁts encoding the
concentrated onto 50 g Celite. Flash chromato
(Si mepﬂeeﬁram@svorl@s&ugmeadmlbp{émhé@campdﬁsua@é lglrgs- g,

390/?0}3@] t 'l(‘ﬂfs%rhé | @PS&R%%”QhS‘%m? PO Vtidh indfRaddFdn) antibody

1- (fag ﬂmmro@mahhmxylbnﬂn(s(eauér&eﬁhaila‘tIldaetr&ﬂ% @mmamdséduéﬁce
rophenyl ) et hynyl) - yl benzene

ey SR o AHIe B3 e B DA B3Yoa & B0 fagher

5 o RREN e L | AP oeaRHE iimph AR zene Trom

( di [(ll%} ofrelii hum)m 4r buingmghtiddiestnny ixederbed ffonotransgenic (e.g.,

1 1 qﬁ:ﬂcglg'l Ry eﬁ{ﬁﬁ s§.16lg Fgclcé(gnﬁ&lce(f@é@ hadl 2( Pphsziy génes
(1. @%n?mﬁ%h@ vﬁixablélgv ) %Nm?dy OGN (JY, antt C%QtaﬁtQC) exons) or

provide 230 nyg, title conpound as a yell
oi | huv@® VED)andnk mg@?l&) fxpm—hl)man &lepFer example it is now p0551b1e to

20\ protive st R CHTR! e R B S € i) T A Copdp . Lot

%0 nﬁﬁmﬁﬂlzm @ﬁfbdluﬂmg aSullirégitolfe Bf Blimh@ aftXtytidstn A absence of
tep 5 using

(di ?IPQQQPWtIng@beB proglugtion tseeicr plabpboits-<t ak i L84S

(oo a st DR T AL DR, T 48 A0, Bpilion
andalDNGQr (2 Irmerky., 163 ({1 998) fkendIBichiogal €7 3Vanire B56:2681(1992). A

conpound as a yeIIow solid. MsS (El): mz 402 (Mt ).
25g; g‘ga@gemc (e.g., genetically engineered including knock-out, khock-1n, gene

?S%Weée&td‘anﬁqhé h;&%rrﬁgﬁste Q%ngy H@&ﬁ@(ﬁ&?&%' cbnfhir gere3

uor opr opoxy) -"4-
f | usaqopines yilom dancetringed hwnammhanmbgbbaht) genes. The duman

St g‘g&%glglgpg\évaﬁgayrlrcagg forr\)oat'h %herneavy annga{] t chams I(:T}(ﬁt%an ant5t)od1es and
(di FouRrfap&idieorecily et hieé etﬁmbafoafg(éa&%lg%nﬁhf {oYRbPRE a wide

opoxy) - 4-f | uor ophen ) et hane- 1 dione fromthe
30pr extitthedy sensptojre samhg to that bshymens)  The-genetiapily eagingerad mice

a5 3e el B torg ARG, 517 CB1 38 Pdhdregt o el

tit beprex’mpaliDUsao drdatd HéiveBamraVbf {pekific)dntitbdied 28d their
([ MtH] +) EXAMPLE 131 Preparation of:

(5S) - 2- Am no-5-[ 4- (di f | uor onet hoxy) - 3- net hyl phenyl ] - 5-
[3-(3,3-difl uoropropoxy) -

4-f 1 uorophenyl ] - 3- net hyl - 3, 5-di hydr o- 4H i m dazol - 4- one
The conpound from Exanple 130 Step 6 was separated by
chiral HPLC (Chiralcel ADH, 2 x 25 cm 11% EtOH in
Hexanes W|th DEA addltlve) to prow de the t|tIe

o o I A~ oA




(4.6 nmL) to provide 498 ng, 100% of the title
compound as an orange oil that partially solidified

woegnssandi ng. MS (+ESI): nmz 429 ([M-H +). poliei2808/003735
2- Ami no- 5-f 3-cvcl opropyl - 4- (di fl uor onet hoxy) phenyl | - 5-
[ 3-(3.3-difluoropropoxy)-4- ~-40-
fl uorophenyl | - 3-met hyl - 3. 5- di hvdr o- 4Hi mi dazol - 4-one
gg' tcgg qggghgﬂ%}é@g&dé bhBdilThe tigHRYRALIntBmpEAGRY 8f such
cy chrojbodizy Imay-thehi b¢ clonahfroinahe yphmhidt) a Bisphy(Bc®r dl ¥hically,
or opr opoxy) - 4-fl uor.ophenyl ) et hane- 1, 2- di one, (498 :
1. 1%P §<3W%mn§ ﬂinbﬁq@s heids easodine heape ang ﬂéﬁta%ﬁam luences are
hydgigadd, ahd tie S(eﬂr%lt&'?ygu ti6fls ER kdcombirddeh inddttofthto the vector,
1.74 mol) and 1 Pr 3.3 nmL) to provide 346 ny, 61%

5of $uch thattahp goenpopndf the vactoerageivenamandom ¢oriighjtionngfa heavy

484. 1. (]. +) EXAVMPLE 134 Preparati fig .
2 AN cheiPt The VOIS CRURY-10 FRTeal PBAGY Fhaing sp fhat they
3- dinky ¥e LSRAMIRAIINK-dIsplayed on the outer surface of a display package

fl uorophenyl ] - 3- et hyl -'3, 5-di hydr o- 4Hi m dazol - 4-one )
St egontaining the vector. For example, antibody chains may be expressed as fusion

3-(3.3-Difl uor opr opaxyM f.l uo h h '
| <Pl s SRR B IR IS S U BB ot
10 Exadigplay ?&l&gespmay U8 istigertdfoOdiEplady of antibodies binding to a target.
(3, 3-di fl uoropropoxy)-1-flugrobenzene (1.06 g, 3.94
mro[0148} o fs mdditien, hummn agtibodies mey berdenivadsrory phags-Jiselay

58 . N, , .
o 1B SRRl Pl bl p1dp2RiaR) Yo%) Malhe et 46 ol
0. 391491.0@1:}68 1-897 (IDYE);(VBaugha ¢t dl.quitum/Bidmecﬁ_O@:?Iﬁ?, (1999% US
S008I OF LGB phoes ararcs gy Boorsaieg g e Tandgnized
4.15 (i 3 = G : e , :
15 c5) g%rﬁﬂzn?tiorrgog g‘}@hggc lzlr%]nah% anlzbﬁmgf (\eé);e%:lonl'_ BykeRbtibK on antigen
2- ( Bil3-Hhinidncemtibpdiep oray e 4nasie iy mplichithe Mitegiinsazevery Tihingn-like

<o %ﬁ;ﬁ% @?%67(9'34”1333 S80S, BINEs, 9 BRI & aP31983),

di f puerioaphep 6 364- f | uorophenyl ) et hynyl ) tri net hyl sil an
e (900 ng, 3.14 mmol), K2C®B (4.34 9, 31.4 nmol ), and
Ve OH91@9] 8Fonthe geperption pHleursgranipodipsoglsamsectMenderef &l. Nature

co und n (o) RIS .
205 TP AN 1542 S008I e ying g s 188455405
4- b{1998). 2HembhN hfiodids 4ré fudthgr dibbusSedramd Jelfneated i¥.S. 5,939,598
previ ous_step was added 20.25 nL DVF foll ovvegl bg/ 1225
hL B8 GR73.9861 Al seo i iGHASRS, Biad 83 oand i 62,963, Also See US
chl grQdi t : . I
Coo B S REASiGEyS %6 s, PR albind 4 estubnorosno
heanddUSt2002@008522vAt /1§ RO06/TON3 68 el , LEx2005000540%5 rleUS

25O A Lo RSB0 S a8 Y 1, wo

m X 41/0§6U§?9\N9>@6|r/ﬁ§f969ad@m og/eidusl ether twice. The

con‘gl ned ether |ayers were washed with water once,
dri H56) eln hin2lBdaative dpperach, otherd havvhetdinedat suinilecusiappyoach.
to giye an..oil that was absorbe nt o. 15. g hte.
oS Y P B o Bt al ROESARE s oS i iRkl ighope
He X afea s onPiéds findA4dual genkPhromithé Nelochd. IThus e @i itbre VH
as a colorless oil. 1H NWMR 500 MHz (CDCI3) d 1.18 (t,

30) =genesoneor morg)DH Zewes, prpefrmene JHigeney, agpuggnstant pggion, and a

6. 4 = N = .

vy epobctgont S Uefg g el ofyad Bafinf ity ino
2. 43ordmuctlfoH)ns&ittiop idto an animal. This approach is described in, e.g., US
1- (Di fl uoronet hoxy)-4-((3-(3.3-difluoropropoxy)-4-fluo
rophenyl ) et hvnyl ) - 2- et hyl benzene This conpound was
made in a simlar manner to Exanple 102 Step 2 using
2-(3,3- difluoropropoxy)-4-ethynyl-1-fl uorobenzene
(744 ng, 3.47 mmol) from Step 2, 4-brono-1-

(di f I uor onet hoxy) - 2- et hyl benzene (605 ng, 2.40 mol),
TEA (1.75 g, 2.4 ni, 17.35 nmol ), PdCl 2(PPh3)2 (121

—



M5 (+ESI): mz 472.1 ([ MtH] +). EXAMPLE 136 Preparation
of :
wdﬁﬁ’é/n%ﬁm no- 5- [ 4- (di f| uor omet hoxy) - 3- et hyl phgfydd2oésrdos7ss
3-(3, 3-di fl uoropropoxy) - 4-
f1 uor ophenyl | - 3- net hyl - 3, 5- di h$diro- 4H- i ni dazol - 4- one
The conpound from Exanpl e 134 Step 8 was separated by
chi 44 dea A 1086 Eb 1 9,170,42
Hexggjésskl\?\n}_?h NF’/-(\%agg?'tg|8v§3)’;-!S ?%54?%%3?63 ’eg)’%/?t’f)e’j’ 429,
conp@8n a5 S, &id, 8 5,491 1669,550612&20% 7(2+BSU) 5,789,218 7&nd15,643,763.

L IR 1R AT ARt 00 AR ST BASHIP- 28 e

t hy’y 01 BYE RN d1§c215§urgé Sf/anieh%ﬁe% 66 &a@eaeoystee&eace in their
Br'ono- 2-i sopr opyl phenol In a mL round bot t oned

5t agitiretss Spé alse EP20546673,05( %@ms WO §2/22645, wzyzzw WO

e R R NP AT aR? b BP0 87§53, WES st o

WasoAHtEYd asd WO 9BLYBSN Sk fabESTAy ekt Al X199P"Ruc. Acids. Res., 20:
reaction was stirred overni ght at RT. A 5% sodi um

t hi @87)fGhen et ol (19BN b(tzlmnmql %64 7hviTuaillon ehak (K93 784S U S 4.

for ar.at ed h n
ool Y o B e ORS00 P PafFRILE 954
10 dr | Neupy 868: rsaass@@) Teytoret uldelmsrnn@matfomeﬁlnbyurfdl@ghs 579 591),
chr omat ogr aphéﬂ dgr adi ent 0-100% Et OAc/ hex) t

bshbuapllonses 99 9Hh dnunels 154 §453653 FWlld e,tgl%(l996 Nature

yl e eé?ﬁgﬁg%ﬁ?hé45§%nafﬁﬂi@%'éé% éédéﬁ{ﬁilww 998-3005).

J =[085%8p, IiPa biordigartithdar efibodiment ofXhis iBvenfion,lthi ful& Hl.ﬁnan

(set J =6.85 Hz ,..1.10 , J = 6.84, 6H) Ste
bntiogiss oz RTEBHFS ng@% Y'rrad?ran%f ByR3n srdéniies fhosteret al.
154 b{ &0 5 2rh 7 Oy gnesol (4.8 g, 22.31 nmmol ) fromthe
previ ous step was added DMF (27 nL) foll owed by water
(3 [A152] T & hioge pmtlaullaocmmmadd@fdhmdvammn the fully human

chI or di.f | uor oacet I f

SBRPGed Bg rpsRite FRonin E SRR, o S P N Acad
\NaSSJIe@S,q@saMﬂzl@%% ‘Pﬁﬁh%hﬂchStollIhmlt Telmmadel i lM@thods 141: 227-
m xture was cooled to 0 OC and 30 nL cone. HCl

adda¥b)i dn hdditian,dyS d08238descoibas psppration of bummhélonoclonal
]
207 BRI ol Bl S G o LK el cots v

wat pimensiezed i covewithar Hpdteid-Bhiraieg, orail’ttérlvatlve thereof that
concentrated in vacuo to give 5 g of an oi I t hat
absSFRseYeORPYEIRA3 AT VIENS RYS sTeap paiEgsnHy NG a%wte(l%r@"ed for
Hex 6 18h
SRR, PO BN o Pl of, oty
recmmaee:imaanﬁbgdy( ffodBdtiomol ) of the starting brom de

2 52 R?tﬂlgg]sf Oty ug%eégqtgs?fgg gxg)rdggiétg If@lgy glggdl L R)r? egsﬁgvg)l\je the use of
Cs 2 8B hlrhén Qmﬁmlﬁt%a@l?av@ﬁ’dctw%e@ eﬁ‘db nodsSigTheilaMl afd@ardgenic for

mL water) to give an additional 1.0 g of 'the product
f or umr¢aptanged/hwhah aritit®d$ hgavyscggn a;fd ligh¢ chadin|genes. Such transgenic

1H NVR 500 2
o0 pRnpft oo Bs MR Aol CopigF e O 4 Srbleinda s
6. 98404771 6,831433; &na 6145)5;044) 2/d lﬁﬂﬂndoﬂnabicdn be Berfedattll from B
2.50 Hz); 7.39 (d, HJ—244HzSte

301- (gilksy 6w@ﬁrmerﬂfsey1} Ih¢ defpi ophthese- f{‘%ﬁh@‘i@ﬂ@#?ﬁ?ﬁ'\b%é‘h%@“ See,

€ 'Q"B] %9@@‘#ca‘f@ﬁs/gﬁg§ts Xg%é%nﬁhgy_aﬁ'{geﬂﬁwfcé cBﬁ’talnmg human Ig

is omimmcli (1d¢lﬁd11ug rU.ST&UEQﬁﬁ() e zaxieus (publiCatipns/paté@tsrmith Jespect to
fromthe previous step, phenyl acetylene (444 ny, 4.33
mol , 477 L),

di chl oropal | adi un(!l1)bi s(tri phenyl phosphi ne) (132 nug,

0.189 mmol ), copper(l) i1odide (72 ng, 0.377 mol),

triethyl amne (TEA) ( 1.9 g, 18.85 nml, 2.62 nm ),

and DMF (7.5 L) to yield 637 ng, 59% of the title
conpound as a col orl ess to light yellowoil. M (El):

1 NSNS ~



MS (+APPI): mz 374 ([ MrH +). EXAMPLE 140 Preparation
of :
wWO020081188565- [ 4- (di f1 uor onet hoxy) - 3- ( 2- hydr oxy etpayi/ ) RSmw3735
|']-3-nmethyl-5-phenyl - 3,5-di hydro-4Hi m dazol - 4- one
Step 1: -42 -
2-(2-(Di fluoronethoxy)-5-(phenyl et hvnyl ) phenyl ) et hanol

1D RERRIMBHI AL Rl dif £15%,093, 261 B1YHY54! 2nd 6 3ERI8S: Green,

102 ustn
2- (997, Warpeetnonss) el Mndendoo(, WaeS Genedic§ 15B16}56; and
froma previous exanple, pheny|acetylene (470, 505

m_, thg vggowthaq@q/qagn@zcogcergmgg thSOmIG” HHER, JNC cluding EP

Pd 0. 10

nmg% 4%Fgrgan E&%\g(ag% n%_’))(’)]\%go%”g?oy\’/?}r sq§351)@§4g19 a dark

51 edin54WnNCD1I54 birdifdvptoteind gl &tl@CDﬂﬁl‘eamBodaa‘stoe’ tthe present
chr omat ogr aphy shows it to be a mxture o

( di PVERHBAI NS t%ﬁfﬁ?n@ﬁghles Ripding) IRt ‘)féflﬂé‘?zfg?s 8htp binding
2-( opsr % Oagl tibb&ikd { h‘dpﬁl‘ﬁ ﬁf@@é)ngtégm{}!)e) &Ithétr\ﬁliﬁd Y4 & Blotd1f related

des uct bel ng maj or C onent
rrat mrmaklappmg apitopecs ahyj of te amahodlsi dgscebed bereiBt epcdss-blocking

y1 RRARE PIOS RO Bocp 8 <CETRB KD VY ahBIoRR bipding of ahy o the
10SI ”&dt%dfé@ﬂ@&hb&@ hEpefH PR eflain Sy dimétits, MBe Aivertion proyides
(di fluoronet hoxy) - 5-(phenyl et hyny I)phenyl)ethanol (935

g, CB154 bindixg) pmte@tm andenpr@i %@tsbpép's Hepcbdacithesangxepitope

72" S90S R Eplzed SR naordindy e B8 sefughPe  lraing o

( El SEQTDZNG202 6MSEQ ID 1$0ep3 3ad comprlslng a light chain sequence
2- Am no-5-r4- é)(gl fl uor onmet hoxg - hvdr oxyet hvOphenv

p- 3aq¢ardigg tosSERARNO31 5344k @rléFAPLfra}antFal 1 ang. wijeh exhibit
Th' % ﬁpgﬂ‘l@g ‘ﬂ%_ﬁl %@%ﬁexjﬁ@s th édn%eltl?ironfags%% Qi B fntibody

usi n

( dl $dyas dmhhed(hérei& (12 othed embyditdents) fHednydnkioR -ppinadesd €D 154
han

R
arhlﬁm%gﬁ c&g r1Qn$Q VI'RImain @Jlﬂlehgé' agé'ofd%YgltorgEQ ID NO.
to provi de 33 nm, the title conpound
bei bearsba V. doir sﬁsbr)ce avtardBigo SEQ NpBO.+60. (3E8<Anﬁib_cﬂy variable
141 Preparati on, of:
205" asfaHERGES} And it rxhibisimilas SDA54 SIH GBS ey
] 3as'§§}shéﬁth antREPysu-adtiBodyds dBy 8¢ @eséhbédhétaimol - 4- one

Blléil Chi eartsén empbgdimentsi of itheopresast FoepliomarfylP] S9bipliag

ﬁlngytérr(]) Ee eg'% gelé ﬁ%b%l%p it lb%d¥ ﬁt? (Pn%sl %:J%ﬁ%l tférq'gﬂnynaéblﬂ For
( 2- Eneshipd itedditaln @hbddimkents; @CBWH ®irdaieprbtei? didbsvigted 188 human

m Exa e 140 Step, dr DCM%?Z? .
25n1) CDﬂ?i‘ﬂP‘rﬁﬂ%ﬂ%Q&Qth% mtharmegéé%h%rg 1 pih dnchesive, as
36 t
{ ondetlBhinéEby firface, pﬁ%nmur Hitdorhike O, SaliteR FoGinple; the Ko
t enfmelhatmn é:DIISHena)t be2 SrhMktoulr pMA8 ndbrcEpM, étrmmlta)hpM 1 nM to

L SR o390 S SRTEL S ALt SRy bt gz oo

8 1f/33:)m°t)r NL% fo ]Srh %o @%ﬁp%rlﬂhé%n?ooﬂﬁhérﬁw 2Cb15MindfHg)protein of

30 2 Aﬂmermessntf qurmolhl dusspglm rﬁmaylw@n{trzCaiISé ratt hkb)ip h@r@h&e of 500
hyl | - di hvd one
corBoLd mls PR 3 G sulffre PEBoR reiipRbeeEY-°
St eBiadoe®)Ndn dorhSemBodiments, the Kp for human CD154 is less than 50 pM.
chl or oet hyl ) - 4- (dlfluoronethoxy)phenyl) 2- phenyl et hane
-1 ,2-dione (1 10 ng, 0.325 mol) fromthe previous
step, 1- met hyl guani di ne hydrochl ori de (39 ng, 0.357
mol ) and Na2CO3 (37 ng, 0.357 mmol ), and i PrOH (928
m.) to provide 83 ny, 65% of a yellow solid. M
(+ESI'): mz 394 ([ MtH] +) .EXAMPLE 142 Preparation of:
2- Am no- 5-[4- (di fl uoromet hoxy) - 3- ( 2- met hoxyet hyl ) pheny




large Sig 2 pad and the pad was eluted with hexanes

(approx. 2 L) then 5% Et OAc 95% Hexanes until all of
wooes/tiesder ed product had el uted. There were 2 pdcai@008/003735

fractions collected. Fraction 1 consisted of the

starting bronide and the desiréd-product ina - 1: 1

ratio by NVR. Fraction 2 consisted of the desired

or . . : . _ h

eyt ateaitl, B Sorid BF b SHEBAARE NS Dot R lde cp1ss

t hebiading pestemndissoeiatesSrdm aomen CIJ 5# Ivaigtha Kiprtbatas tegs dyah 20 pM.

(SiO 2, hexanes t.0 5% Et OAc 95% hexanes) i.ve a .
ot seie QSR Bediggne A (e brasoaL i enagtt & 5 iy ig protein

NVRit ety ' f Kp/thA 1¢s8kHa8 19f pNINEn certai
dﬁ‘%@gﬁégo%%@?ﬂ?ﬁgt?g&cﬂét d)atl armusnt of tri)tle certain

5 congbotimests 26CH 1§4 bsliag fiotein phitheriineentios bids ity €M 164 with high

iS..S 3. ) . .
22 (ofTipisy bRCd%S et HisRper0eund LR AGRTHEIMN cApiivody. affimify may be
| et §aRcell by2mefheBekddWiS i BERAYHL, w?s OrRdet bl 2006 PRark@AISci.
manner to anple 95 Step 5 using I- . .
( di F3(GpPéa=E0n W@Q@mfﬁrﬁ%ﬁlme)nw eﬁmwnb@dwﬁyg)

benzene fromthe previo ste 00 , L),
Pac B LRy 2 Rrublpndts Ba R e o T g g PO 757
10t 0 WhiRMiddscritks Mkthods Uf idiating@nd ehgiBed ingmebuswith dasired

orange oil. M5 (El): mz 334 (M). Step 4:
2- APFoRertigs psing yeast swfasewisban)) - 3- ( 2- net hoxyet hyl ) pheny

1) - de b= 4- . i i e : . .
confSUSE"ricte RAEMAIe (S fnda¢ et be 28Bodis 8t e invention
St egorffaitiinig@e br (bre of the above-mentioned CDRs, such antibodies with
(di f Il uor opet hoxy) - 3- ( 2- met hoxyet hyl 1) -2-phenyl et
hankRProves affighy Mayh q?hﬂ@énisr@og 8&@@@&%@ RgubgioRpyotocols,

15 mmin)cludgn;gaﬁ& %t GHaBl e RS; %in%‘h?e ODRsQY3R /0L) Mol. Biol., 254,
Na2 o8 mg, 0,381 nmol ), and i ProH (726 m ) to
pr 0892440373 981), cRaitshafifling@arks kalc dipdactiodagyal 0,i7GA1783, 1992),

{jgh%{%efggﬁg?wrg’ﬁmg{fﬁl B ol @owdrar, SLM B 556M50-5es, 1996),

( SShNa MNP Phider( a2 N CaFO W | Biob il f B U403, h9%H) Phage
henyl ] - 3- net hyl - 5- phenyl di hydro- 4H-i m dazol - 4-one The )
congisplay (Thampenaipl o/. M. Biodp2 36, ie8$, 4 8perandesexus} PCR (Crameri,

chiral C i % 2 0% I %Pa .

20vvi t ﬁt %p&%ﬁf 81(@\’/ 2@? gi’plr ov 'd‘éﬁtoﬁghe%?hee 0085%5%%&% aratlon are
bei gigciseebpVuigian Vol (Wadk¢ Biokdchind@y 116, EBS4339,+)998). Thus, the
EXAMPLE 144 Preparation of: L ) ) .
( 5RVoNtIgH 3len Broyales sequsnes vstants of the gribodiss b HstiRvsayig which
henyil Ji-.3= - n i - i i - 4- .
e R A e D Sl O HRe e
chi calsevlie ¢ iGhuinsalvatéve DbktitAtianithinthddd%qedd dand sGAR

wi th NPA additive) to provide the title co und.as
25pei ﬂg’SY‘B‘&ﬁPbBR%f‘éP‘glyﬁ_B 1jof ggp&'x_ca“t}?)ﬁaft%@ the cfe[s%%(zﬂ:ctl_'y)lty of the
Wkgep%ﬁ?s Kn6RANAHsQRayrbe naturally _oéc‘r(:,urring or may be introduced for

- (cycl opropyl et hynyl Tl uor ophenylé -5-[4
- ( deXampde usieg morgdenssis (e.g. Hutchinson et al., 1978, J. Biol. Chem.

ies (S)?%%gig lr)).h ThY lailn_ir?’o_ alk shéf}lrc_ilg’é, glarqfngy \galiigéflglliciinrg a% leoolléudéin%pfor
( (4examipid, uark 6Bt Bstibititdtel FOHUTR RMbRBE@EMiNEAdNL HahirgialiPhdtic side

yl silane This conmpound was made in a simlar fashion
30t o eheinspl Of dmsepaespible substitutionspit issefprred that glycine and alanine are

i so - 3 . .

o SRy B B GREMMLRGAR v folorRt ol S hains) and
( 83thataling, 126cind_anddsalSudimendry use@fdstitififle fpr oBe Amtindr (since they
28.3 mol ), PdCl 2(PPh3 2 (199 ng, 0.283 mmol), Cul

(108 ng, 0.566 mmol ), and DMF (12.5 nL) to provide 634

ng, 40% of the title conmpound as a colorless to |ight
yellowoil. M5 (El): mz 282 (M) . Step 2:

1- (Di fl uor onet hoxy) - 4- et hvnyl - 2-i sopropyl benzene Thi s
conmpound was nmade in a simlar manner to Exanple 95

Step 3 using ((4-

o P B T T U Y I T T T



TEA (359 ng, 495 nL, 3.55 mmwol), PdCl 2(PPh3)2 (25 ny

0. 0355 mmol ), Cul (13.3 ng, 0.0710 mmol ), and DVF (
wolzobs/iigdset 0 provide 156 ng, 55% of the title panppRuRh373s

as an orange oil. The cycl opropyl acetyl ene sol uti on

was added after the sol ution w44 - degassed. MS (+APPI):

MZ 401 ([M+H +). Step 6:

VA Qarper afi &&ﬁf @é’&faﬁl\é'vﬂ{léhva{}f! h%dr%'ﬁdb‘i’tg.r eRRGAMiho aidsiwhich
( ["'uo onep - 1 sopropy ene
p- 3map bfign bastﬂosduutedcfommrdnmhredmzbﬂe Butanendthinsteddorpound

was made |n si.m | ar .manner to, Ex le 95 Step 6 .
usi ng -( 1BEF¥EHannes R0 W‘;}WW% P%@‘f‘g%l%avéé)ge%omauc side
1- nethylg%ggbdlne hydrochl ori de (61 ng, 0.562 mmol),
Na2C33 (60 mgy, 0.562 mmol), and EtOH (1.1 nl) to

Sprovi de Bainerarg®imandhisidme(aming acldﬁbmngibw side diaing);

gigggr fesgs[rggxt‘t?ts ﬁl(%gls kezmatenf(amndfg) 2(1501 S mgq]mdlg side cEI%<A WLE
2- Ami no- %pbﬁgﬁﬁ)é&iﬁ%ﬂﬁﬁﬁh’lb edrhind vitills Haviihg/anhile RRIRchAinS); bl

-(difluoroneth

oX
et hyl phemqln@m%mnmlorsn@scamlw aeids havingswlphwtcontaipiagside

R4 ((4- (di f1 uor oret hoxy) - 3- et hyl phenyl ) et hvnyl )

10- 1 [dlsmr olrae baidengl4fifinitg ofEDLSd bViﬁﬁnngt@&msl’J eq., AntiCRi 54
manner to Exanple 95 Step 2 using

(di prpttb@dmﬂ{bs‘(yg%@tépmloqn@ywmg&@ ip zelggvegterms or as

12 |
Sl SL BSR4 558 iy ot ity s
( 5. @0 1§4 (8g2 astcondAnAECHhEH anublady:tm RABD) 24-6@LFiaymvhich may be

t0 os’ﬁsﬁ%?j'y%lé)@re}@ aﬁg %eg%d g?) lgg ép%mF 1¢ ént&ﬂ?igoar: ségle gm'f)odlments
15/ col ﬂ{e s@écﬁld%lklﬂ-r Qﬁecfﬁa&{tibgﬂy magtb'é raﬁtlB\@dsy ma(‘p?&iquQd by the

bef ore wor

1 ( BytBidome cﬂepblsmirwph éff;ﬂ@ u@de(rAc@ghsfdmjﬁw dﬁBtlﬁak@,)as Zesgoribed in

D PR PSR Rupanidnge 1 ginds ERBBEHERK, TS SIRGR Chse-
( ( 4s;{ediﬁd ﬂﬁb@ﬂ?hﬁ?ﬁé)m?'o@ﬂféﬁnﬂb@mﬁ bﬁﬂhb)ﬁﬁ%nhoi suthias 42, 381,

enzene ) fromthe previous step,

PdCB38, 2%9 @9@95%30310104%ngure A2 Avauslipgly, serfain o

B U5 el S8 8
7. 56 Iina3CH) 54 ithprésteredfiinity thinaniib&dy 58, o2with;a Kip thit is lower

d, J =846 Hz, 1 H, 7.40 (t, J = 66,65 Hz ;o
(7. 5than thpKp pf a&tlbq)d,y@ﬁsin e%,(m smg()@m@t%n a@l*}i} 1H)£,an11b°dy of

g Zgh% (}%%S’eglgl’l’l;’érét.lo lg?gmﬁéjl%%:%ﬂ a%txgﬁy ét gl%cé{rﬂhe Ehds4:cD40
2- Aniteraetborf t3-abgrearer deghécuthaw pbesrasecond CD154-specific antibody, such
p-5-r4-(difl uorpnethoxy)-3-e | phenyl |.- 3- et hyl.- =
255 et AHIRaE SICEHiOT? it@‘gég?ﬁb el A RT3
Si Mhhfodyas Bﬁfckttﬁ’e EERICDH AR RRI0R Ny H&néasﬁ?edbdyod]@ravallable
4-fl uorophenyl)-2-(4-(difluoronethoxy)-3-ethyl phenyl)e
t haassay, sugh ds, @rg t@e 108My, upregplatioplapsay Hescribed herein an
rrethél 9%1133 1269 11.51 mmol ), Na2CO3 (
12%‘B° Fisa nd EtOH (22 nL) to provide 2.45
E(ﬁ%s ] ofadchRlingly ] ia c@ﬂﬁiﬁ%ﬁﬂﬂdﬁﬁexﬂs YoD 1 5avbifdiagiprdtins and anti-

mz 456. 1 é +). Step 4
3 02 §4zntibodies/dn bqhasymequyrfmrusqu Agrdspivatives) of the invention

p- 5; I

5. gt Tor A6 RiHe Withe Br GHTAH ROEDNS apd dojso it g

2- anp';atcdicﬁty[ 8.ghvattpardEG I0ia tiplaegy bi 1 Gpte(1ds iMjondustdioln
xy) - 3- et hyl phenyl ] -

3- net hyl - 3, 5-di hydr o- 4H i m dazol - 4-one (400 ngy, O0.877
mol ), acetonitrile (2.1 nL), and pyrrolidine ( 1.4

nm.) was degassed for 20 min with nitrogen then

cycl opropyl acetylene (70 wt% in toluene, 140 ni, "1.32
mmol ), PdCl 2(PPh3 2 (0.877 nmmol ), and Cul (0.0439

mol ) were added. The m xture was heated at 60 OC for



1-yl ) phenyl]-3-nethyl - 3, 5-di hydr o-4H-i m dazol - 4- one

Thi s conmpound was made in a simlar fashion to Exanple
wolbs/Hisess 4 using 2- PCT/US2008/003735

am no- 5-[ 3- br ono- 4- quorophenyIl_7 5-[4- (difl uoronet hoxy

) - 3- et hyl phenyl ] - 3- et hyl - 3, 58P hydr o-

4H i m dazol - 4-one (400 ngy, 0.877 mmol) from Exanpl e

146, Pt X . | ickhng: . )
eﬁag%erﬁbod gﬁ‘%’n"{‘% 2@6%4(%11%5%)0&%%?’)@?’ dex?n'b?glfaérjoégr’)e invention
O Omaﬁhmmdm IC58rid the- rangct ofy1 (opmtto 0§ pm, 69 P8 WwH00 [y, 105m to

T S e e sl bR % 42 230 Bl o rin fifner

h
\Aggérggodglgnéml%glﬂe *ﬁﬁ‘ﬁ-:@l;l?l %tlﬁg? Hd)é%riﬁ)'t ﬁu@Mﬂﬁll%&ilﬁ®E40

5 150aanv§p ar a@tu@ﬁ: ©P40 signaling. In some embodlments an anti-CD154

BTt Ay TR ATl

1 yboth- Yyl ) phenyl ] - 3- et hyl - 3, 5- di hydr o- 4H-i m dazol -
ne The conpound from Exanpl e 149was separated by
chi AF9HPCertginembadirasntyngs the ﬂr%elztsn‘&ﬁtws%lpmﬁormelate to CD154

He 3 A
conpadihs Mbind pid W EOLR dbSic} RPbR L Ryb o sty
10+) reEXMﬂdﬁallﬁZﬁnRy eglativad toaseodnd CD154-specific antibody (e.g.,
2- Ami_no- 5-[ 4- (di fl uor onet hoyy) - 3- e} hyl phenyl ]

Sr f qtq}@pgy 3¢§ ot WWFM or with a Kp'that is lower than or equa51 tL the Kp
asebbadl X%llsggblg taHth}od? whéteyaE dnd! '@D f?4d£1¥1956)466ks not

neT e conpoun was separ ated

chi sublstahiPAlly inbiitrthe €)1 SABSIBﬂ(Eereraﬁlmmlaﬁ% td:’r/helsncond CD154-

He i th 0. 19 addi t i.de the ti
coﬁgﬂr}g WI E%‘%&/e{‘?% g% sb‘é? Q;ggfff;?lf gﬁ\ﬁlgﬁggggsgy ahd Qiagnostic
15 ( [ M’é‘é@ @Mﬁ{p’}:e 115)?@1?}51@1@%%5&)&@5 ﬂfat exhibit a hlgh affinity for human
5-[4-(di fl uoromet hoxy et hyl phenyl ]-5-[4-Tlu

or oC@-lé{B buea loavey degnge mf CD154 8D40 inhibition compared to a second

i D8 ohBBt: oadoRae wirbadis aBY b 3 X RHEHORE Resit JRE

146exaingle, 4hél?ﬂeﬁﬁ1t 2nvaAitibe plovides anti-CD154 antibodies that specifically
[ 3- brono-4-fluorophenyl]-5-[4-(difluoronethoxy)-3-eth

| phbing [ty hemap ORA543vigh hllughsrcnr@quﬂl aHigisy Gelative @r?esemwbc 154-

20{ my, ip% nﬁc anmk%l | Q{)gn@e@qﬂﬁie% %@6@%}@&@@;@%&6& the

O 08Dl SM@MO, infardctioB td angpsertie@isThambdes thasedond Gmiﬁg-)spemﬁc
met hyI et her

pr o¥iitiedy 7 ﬁ@t%eggWOQ}fnepﬁetjheﬁ %lég}éé @ﬂﬁgﬁe%ﬁ%}‘h‘%%

f oa I I f D154-
P D e 2 s e e G second €

r eas[IeICIfIE amhody elswde nhembetanmlbr agogive @l‘ﬂ%@ctwy oz @otieate CD40

25y 46£lgg e%x%.tm% nd t%gleﬁ,lg EEJPHPN%g%a K all in vztro potency
2- Aﬁ@gﬁ‘%%ssde[st@ll’}]lgéa ﬁllm&s@r@v hﬂéf)y}not%xﬁm"'ﬁ’e{r@fl@dﬁéh]:alﬁf Jignifitant
or o- ne
yI ) wmmaltlpn @vzreet mtmz trsatmeny@ltrmaﬁ exhihit d &@ 3P0, 870,101 19%

St gggodn%jagoﬂéogl%gr%dﬁ% agom 1% controfl %éc' i %rl])l 53 l@éﬁlﬁ? | Piddtifh et al.

[ 3- pmrmwﬂofjoumawmllp $3(443 4 t)falnd Pearzer hmqyoln@nenmal
| phenyl ] -3-neth di hydro-4H m dazol - 4-one

30 rrg Iwmom@mi/} k%%??e%&%p#eécqhﬁet s@&f‘%lg@@eg aﬁﬁht“fama@d also

é;})?\'&e as%@ rtl%hngd( ¢4 s%dﬁ) gé%mélgth%Flf eFben tlﬁgggggg §D4O
acetryéreammgbldmged(oﬂmhibltéﬁ andeb whap gxtent. pr OVI de 375
ng, 93% of the title conpound as a yell ow foam M5
(+ESI'): mz 441 . 1 ([ M+rHf ). EXAMPLE 154 Preparation
of :
(5R) - 2- Am no-5-[ 4- (di fl uor onet hoxy) - 3- et hyl phenyl ] -5-[
4-f | uoro- 3- ( 3- net hyl but - 1-
yn- 1-yl ) phenyl ] -3-net hyl -3, 5-di hydr o-4H-i m dazol - 4- one
The conpound from Exan'pl e 153 ‘Was separ at ed by chi raI

P~ 1] ™ o~ N\




foam M (+ESI): mz 446.1 ([ M+H +). EXAMPLE 158
Preparati on of:

W022040811 188565- [ 4- (di 1 uor onet hoxy) - 3- et hyl pheny! Jpcay 2048303735
fl uoroprop-1-yn-1-
yI ) phenyl ] - 3- net hyl - 3, 5- di hydr464H i ni dazol - 4-one Step

i 4 (foa6Y OTRRSIUhBEHIUIN Ol LA iHOL TR A%} 23 ELIKT 54

conpou nd Iar
Examibadﬁ Corbpeising aul%as‘t@n& CDR selected from CDR-HI (SEQ ID NO: 3),

difl h 4- et hynyl b 1,95 g, .
é SCRioHS (PATT NG B e QD3 G5O IBIN G rsfrst b anibody

%?nnn%ae?aﬁsé%% SIS ssTecle (oA A #h BEPIS NS, CDR-H2

5 mg (SEQID iNa2|4) ,and @D IOVE (SEQ ID.NO d)pnd)\mdﬂep&fé}%lg all three of
88% of the ti a yellow oil. The
r ed Fff%‘ﬁ%a’éhébﬁé‘ggggggﬂ%ﬁi h heating. M (El): mz

350 11 ) In AldRRer2: bodiment, the anti-CD154 antibod ofthe mventlon
lg gho nﬁt nyIr e lmendl fleﬁ%}orret hoa>r(ll o,oy I

eny
) et ¢ranprises anealst one C‘DR selw@ﬁqm(ﬁﬂasLh@tﬁQ i N:Ds(i)nCDdﬁf -1.2

br o&%}ngﬁﬁ aﬁpﬁi}ﬁﬁl{ i%e(gﬁﬁ ]E%}r\lgﬁé? hé@‘im}i‘y ot PPHRden

10€ (c?on%}lsgs at71e9si tmDRJ £eméaédf1?orﬁrcqum mm NO: 6) CDR-L2
PdCl 2(ACN) 2 (207 ng, 0.797 nmol), and

pr ofSE(RID NG B, and $RRAS EHQ D NQs 8&@n¢)mspmjp@§€rably @}lnbwe of

iokﬁ‘gi#ﬁﬂ’)%%@ dzgf)gl:%%u phi;) 2. (3-(3- hvdr oxyp

r oprolsxpvhpﬁimleybaqsbdmatslthc%nnmdyr@nﬁhisss 810 reiofiCDRSH 1,
made in a simlar manner e 95 usi

1 (@D&HMQQ@R-)H3 (SEQID NOS 3 5) and all three of%DR L1, CDR-L2 and
X 3- et hyl phenyl ) et hane-1, 2-dione

(2. QDé{dL%(%%ém@ﬁ?gf g)g;)n t he previous step, propargyl

al ci6B)] ( Sadurer éntindithent8),. tBOamtiveD)1, 54 BRAbEd. dompgrised a Ibriable

L, 313, ol ) PdQl 2(pPh3) 2 (220
( 1heVirgh gemse@‘e‘mﬁﬁﬁw(r 58 tnoeetoiR DRSS dport and
1. A3 fHpri sfé@%vaﬁgbl feht LHalirfs ga{&%s‘oraﬁlgqss S@N@'jor 14,

that Solidifie nstan ngtoa I ght yellow solid
I\/S (L: 2 ) hiszorﬁéembdwir@ents Begpesént invention relates to an anti- CD154

O RGP Y OB i AT, 0
OC) COR-HRI(SBQAD NO: 43) and CDR-H3 (SEQ ID NO: 44) Preferably, the

1-(4- ‘(bplfluororrethoxy 3-ethylp hena/ é
hy dansibpdy epmprigest Jenseiwa @BRﬁaﬁecti ﬁzrruC Re (1;(SEQgID NO: 42),

3 SEDRRRISEED o 4B1.54 CR 13§86 T 8 arbizhottGeterably

wﬁSalY\ﬂfréﬁé&fth@sd@DmEler@]BRaﬁmaﬁl CD@:HG[ | ut ed and shaken
th saturated The aqueous. | ayer was_separ at.ed

25 and["éﬁﬁ]’ adt @EP‘B‘?{cfénmdtrﬁeW aL Rdntieady el |"é"ent1°n
i M oA S P con1
FI aSEQ HD N 46)raap mDR$J3QxEQ51mHOEt4®Achm¢sthe antibody

tl ”t FamBiinn Ghlna 8o DB s o CRR TS tp Nogds, cpr-L2

Aﬁgm’l NO: 46 and CDR-L3 (EEQ ID NO 47) and more ﬁ)referably all three of
no-5-r4- (adJfl uoronmethoxy) - 3- et hyl phenyl (3-

3 Of | uthespC -1 \/GDR-IyI aphePRAL3-
nmet hyl - 3. 5- di hvdr o- 4H i mi dazol - 4-one Thi s conpound was
made in a simlar manner to Exanple 95 Step 6 using
1-(4-

(di f Il uor onet hoxy) - 3- et hyl phenyl ) -2-(3-(3-fl uoroprop- 1-
ynyl ) phenyl ) et hane-1 , 2-dione (900 ng, 2.5 nmol) from
the previous step, 1-nethylguanidine HC (410 ng, 3.75
mml ), Na2CO38 (397 ng, 3.75 mmol ), and 200P EtOH (7.2

m.) to provide 748 ng, 72% of the title conpound as a
yel |l ow-green foam M (+ESI): mz 416.1 ([ MtH]

+) . EXAMPLE 159 Preparation of:

\ ~ I T T T e 1 -~ r A r£\@\"



4-f | uorophenyl)-2-(4-(difl uoronet hoxy) - 3-et hyl phenyl )e

thane-1 ,2-dione (2.1 g, 5.23 nmmol) fromthe previous
woshed1spieopar gyl al cohol (440 ng, 464 nl, 7. 8pd1iN2h08/003735

TEA (2.64 g, 3.65 nL, 26.15 mml), PdCl 2(PPh3 2 (183

mg, 0.262 mmol), Cul (100 ng, 37523 mol), and DVF

(8.0 nmL) provided 1.51 g, 76% of the title conpound

as_ fndey KuPhAMELeRbdiiifs, &elah@bwngﬁges A é}ﬁ‘é’é agch HI,

a yel Il ow orange solid

1- (¢DREH2 Iaud)m&ﬁo()&liﬂ H) &O&I@h%uh;l aL‘!il@:ée ()BCDlRJbi,c@DR -L2
op- 1%v®hgf§1?§ﬁlé}8%§e4§47 -di oneThi s conpound was

1 (16 f |IH%1QH@%teﬂW)m§Tt§ttﬁe’£rﬂf1€m|5)f aﬁnlgé:’dy(c%mpnses a variable
hydr oxypr op- 1- ynyl )phenyl)ethane 2-dione (1.48 g,

5 3 olanyrohyinisequrenchacoording suSEQUBINODAGANY/60mrises 2 Fariable

Ceotietticonenianke SRR iRd o TGP SRl P L e 1 PR O

M z[0368)] ( IMrsome &hB¢difents, the present invention relates to an ant1 CD154
2- Amno 5-[4- (dlfluoromethox ) - 3- et hyl phenyl 1-5-f

4-fl u
or oardibody £omprigipg apleastypne £D selected from CDR-HI1 (SEQ ID NO 48),

|
p )8{038?2%5&68 rradlgb: ﬁgﬁaar}lsd:jdr:n]!3 ar mgﬁﬁgz@aéﬁ&e@%&ﬁ e
10 StDle%ﬂ?tﬁ)odjz bﬁ?ﬁﬁsdslht leasttthwo CDRs selected from CDR-H1 (SEQ ID NO: 48),
iy PR ROUNE: 15) St C R 1SEQ YT NG: &) s prejaably
mg?lg’f}ﬁﬁa%ét@&ﬁr %ﬁ%ﬂh&%{:@@ﬁwﬂ (434 ny, 3.97

(420 3.97 mmol), and 200P EtOH (7.6
L) [(169]r bvartehez@mbugim&BYthe efiti40R i antibodyofibe inveaton

yeI l OW srfggt ;g%g]egﬁﬁ%%elgéea from éDﬁ?’[f' 88]&5%%6) 51), CDR-L2
15( 5R%SE;(F HHNE- ﬁ)[aﬂd @i)IULlSQ'SEQﬁ@NK)’)ﬁ)? B any bititrdy

uor opr op-

yI )?ﬂmmde}; aGleh%tt‘m ICIEI%saiﬁdﬁgtUﬁr@nﬂDRrhld@f& I N&Y &S 1 THeDR-L.2

R NG BRI LTS EER, ROE3%) DAY ey all three of

HFEhéZDODR-L 1, @Emmmdcm)uo provide the title
conpound as a white foam M (+ESl): nfz 416.1

( [ Q) . mrgemqulp}egﬁaﬂlgtapghocges have a complementary sequence

(SS)5 085 Aol URERETIRAOD Rt e s,

uor
yI ) phaeydr] a &tﬂfﬁie:lnyhta& eqdervg dompdisinigrind az alorétheavy chhm CDRs

Exanpl 8 5 ed by .
cht bt Dfptt (ol B2Reg COIDHS. SPoreoBnerivagocian infertain
HFEerZBchm%{sha:%ﬁi ? ok m{@)nkucﬁ{ éb\fh;si?s& h@ﬁ Htll (S8EQ ID NO: 48),

conpound as a oam Sl): 416
[ ([ MEHR-H2 (ERQNPY RO189) @TQDRFHB |(S)TnQdD NO 50), and CDR-L1 (SEQID

254 ﬁhﬁ;%tg%wg;ggﬁ (91375t EBRA 3 T LT 4878y 1 -5

yo1¥1y! Iphemét EmBodiaichis th% a%tlﬁd)n%ywxﬁprﬂdds alrigeg 6f EBROH 1,
he conpound from Exa 159 was separ at ed
p&i‘{ -L4, CDR-L2

by GFIR-HP APPIGDREH (S5 8D NOF 485501 g abrfpre sy
He de the titl
CXREERLLS SEhBIY Yk o provi de the Lt e

( [ 2) . Ifaihédenitodimeapaha bt COI54 antlbody comprises a variable

(5 2Amn05[4(drfluorometho%%)3 et hyl phenyl ] - 5-
304- f ep(yy(ghgm(sgq\fqng@pm@ﬁg 4 SEQ ID 60 an or comprlsesavarlable

yn I 4H i m dazol - 4- one
Thel]i légn@plgﬁﬁsgx?érnggn g&ﬁ%? tg’?Egdfgbg? ggwas separ at ed by
chiral HPLC (Chiral ceI ADH, 2 x 25 cm 6% IPA in
Hexanes with DEA additive) to provide the title
conmpound as a white foam M (+ESI): mz 434.1

([ MtH] +) . EXAMPLE 164: Preparation of

2- Am no- 5- ( 3- br ono- phenyl ) - 5- (3-cycl opropyl -4-di fl uoro
net hoxy- phenyl ) - 3- met hyl - 3, 5- di hydr o-i m dazol - 4- one
Step 1: Synthesis of 2-Bronp-4-iodo-phenol [Reference:
Jon Cardy in Og.Lett. 2006, 8(19) 4251]. In a 250 ni



white solid (67%. 1H NVR (400 MHz, DWVBO Cy6) d ppm

7.09 (d, 1 H) 7.23 (t, J=73.02 Hz, 1 H) 7.75 (dd,
wolegs/fis3- 1 Hz, 1 H) 8.05 (d, J=2.1 Hz, 1 H). pBireus2008/003735

Synt hesi s of

(3- Bromo- 4- di f | uor omet hoxy- phefif§ret hynvh-trii sopropyl -

silane In a 100 m _ round bottom fl ask were conbi ned

2- 1
o P, LB G CIIRRSHEREpfo 13 pifon
nmodomprises & tight ﬂmirasaqnmo(e]aﬁcarﬂ%gan SEQ I‘I‘ENIQ/Iéﬂcandarhedey chain
24 nL). Th ill [ ..
(2 e SR R M TR S o BRh S HHE B ining
a
i G\ sl i sEon
5 Af tNO: 63 hodia hednvgy dridseqnemetaccordimigio SEQ UadNO: 66.

B0 (A "B ecain TR aRtRnG: B8 ETsadinyRe RBRRE fig invention
sat dnairds 8 Bt ¢Hath RlquentRRRtlinghtb SEQD Nt 6drdndd h@a{'ﬁ chain
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Purification by colum chromatography [step gradient;
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and | oaded onto silica gel. Purification by

Cn 0150
RN RS B PR SR A o e
gm Dimanolol 3: 2({315% (19999 MVBd(aﬁG@SH\dtiz TieREp3ific dmpperol. 2:77-94
. 71-0, -1. 05
H @992 @gé R@Vﬂyh an%lr(eé Anpy Rev; IMZ"(’PF 91‘%7#9%41&@)) 15uch
3 Gl 5y b s il g v
5J= 7d(9ndrin (e.&. énﬂ antitedy (ariatile Bhmaikfpaiid\eul he asbess@BBsifgktafdard

St e sis of
shis Uyl g g By Ges i YO YIS 3R, VR 31903 7, and
(3 (J% BeI4a0p8pr Op-
1-vn phenyl)- 1- met hyl - 1H i i dazol - 5(4H) - one
1-( [D-laﬂ:l Eﬂiegtpy fungtipu ¢an be avoided by using antibody fragments lacking

|y TR SRR Pab P4 o BRI RSP "B slirmag has been to

1oWas,gifs G’@%Hti})e‘ e?n@i%@? aﬁlﬂbh Bﬂaas 0 EdyR1Mat W}iicﬂl@xﬂﬁscﬂo@ﬁy to
hydrochl ori de nmol ) was added follo

by €oq auchmImeﬂI( ?nae mng uBHS: a’rsmha)s redireed ﬂomdmgto Fc
was heated (oil bath 86 0C) for 16 rs. The
| sofﬂcwaﬁobumé%"rrsm’é%md&&w;ﬁh%ﬂégb Alley B oSFryRIffernd to
t
;g:{: #:Tﬂ%?j ?Lﬁgg%lfég%r? s%‘hfé R Jegﬁ‘?lg%g%eoféghﬁlﬁi fo J%lnmate binding
gr ath #ththe PEtré%cptdrhemd &D@che(}V Et OAc] affor ded 0| I T e

il was re-dissolye hyl, et her
15 h ex Hael a§8"f€ g&?& tor titﬂf‘%témtso‘“ﬁ“’\‘}l ga‘g‘m?% ar% ’88‘Hf‘ted by Fe
80 9 f
0. 4%&6&3@{% cR;)"l\&{ﬂ)Mﬂoﬂlf}&g) 915'\1*3% 1%@% aﬁt)ibcﬂigp ARe aff('lmty of an
H) 2ntiddy Sor BpYrticgularF¢R, anﬁlh)enab the effsqtoQM)tlvBy med@amad by the

7 Zgntlb}%yé@g? h’? O H§artgf1 @17al r%]f%?,émMac %gue(rgce aﬂ%g} post-
M5 &Ex%latmnél ﬁlﬂ@lﬁ%aﬁéﬁsﬂﬁmﬂ&hﬁhﬂégfoﬂtdf @ie &ftibody.
(SJ*-am no™S-cycl oprggyl ~di f | uor onet hoxyJphenyl H~S-ne

20t h o{@ﬂﬁflb p F pRs axgmjﬁf )19 Mylpe)m specifisith §or-immunoglobulin isotypes; Fc

Himd r tur

o LRRRe otk R ARG AT P R, B 185 v Eosly forjen o
( 3- FSuR BRA EOBY.THRE: s]ubcwssds)ommm hjvelbeenudidiyified: FcyRI (CD64)
H i m dazol -5 4H) on vvas se arated by chi

col HERIEKEB WI(I ((@ngg ey Ifjand FeyRIL }@(Yf two types
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mmol ). The m xture was heated (oil bath 86 0C) for 16
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m xture was inmersed in a pre heated oil bath at 1000C

for 4 hours. The crude reacti of%mi xture was
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hydr oxypent - 1-ynyl ) phenyl )-1 -nethyl -1
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chromat ogr aphy cgl um, Puyrification, (YA N WPre
2xv§>errﬁm§ desrahlacEactgr Bacdons. dp alt?raﬁtw%gﬁz DsRissan ti-CD154

15 ZTf P%nrtgﬁg} ?Ygﬁ%&eﬁp%vg%t%ﬂé@r@%l?lfs%ﬁﬁé%@%{g%r $Br8FcRs but
CDQn3dintainpipsralilifdto(bond dmedor8néiz otler HeRS. S8e,(fadgxadnpde,d]S 2007-

1. 60(5629;;;%3%)@]@%5290,%0@?@%Mqﬁgﬁ@&?%ﬁ}@o‘ﬁo1932%4

H \%Vgif%l c%?éﬁ)f(\%anods%ﬁuib élzdl)?d m@)dl'ﬂ)c?aorils‘khﬁtcéenéra& ﬁltllllj)édleﬂ- with
7 ezpdp@ed b];a:dun; tq>-|E ¢RI, F]e[)UI7 arydjm( HQ;RIIfJ agwgll ag amingracid sngstxtutlons

( EI sﬁafﬁeEuli Hbmfli\%se]'d %Pgég %I}] Bgt Jécreg's_lz d builileé to %other FcR.

2- 209{ 4A(c301@i4ﬂg,|19 Btk filtretiBihd invelvxigEthB ot @8pion offan anti-
(3-(5-fl uoropent -

vny©CPd A agtibady meyx hgz modplajedibyzalisring prmpertingef the constant region,

1- | I

L RO B SR BUBIETY e e
0. 3H®1nig‘rtdd)1c&¢héffd?btc&§0h¢t&ﬂ is nompzn‘pd apmrwdecéxitﬁarlﬂb)ody w1th effector

yl gquani e hydr ochl ori de , 0.483
25 g BHCROT T ICBW%*& N RS J PREFNL BRORY (63 antibody
mmkéb orTzhﬁbHH?(gUg %M@?ls%%rﬁﬁd(lﬂtjs p@M"Tﬁl@Qz@nﬁrEfng]@nmve
hours. The i|soprdpanol was renoved By rotary
evapwstnt onF aruglqrﬂhatrmsdlduqe effegtor fuacigdre An pmmnlao embodiments,
sili sin acetate, Purification
ViR o ey S B P AR it i gbotished or
0| Icmﬁe{ewggsgﬁtol ved in diethylether, diluted with
hexanes and concentrated, twice to give a white foam
30140[0286) 9dopative sequeRce Foor spastanDdBICToE)prisep pRrAmiBacid

( dd%eqﬁer?deé(}ergucgl {;ths %T% 3901(? qégﬁic(e d}_a8Fc|_8r % %‘lgmzcé‘naﬁl r'é'élon

J=3fdntlin n&uid) Plrefeballvita cohtrél/méblechleSistit to asEestl)relﬁtl%effector
(s, 3 H 6.67 (br s, 2H 7.07 (d, J=5.8 Hz, 2 H 7.09
(t, J=74.4 Hz, 1H) 7.22 - 7.30 (m 3 H) 7.37 (d, J=7.0
Hz, 1 H) 741(3 1 H; M5 (ES) nlz 456.0 [ MtH|
+EXAI\/PLE 192 Preparation of:

(S)-2-am no-4-(3-cycl opropyl - 4- (di fl uor onet hoxy) phenyl
)-4-(3-(5-fl uoropent-1-

ynyl ) phenyl ) - 1- net hyl - 1H-i m dazol - 5(4H) -one A racem c



m.), and then dried with sodium sul fate. Concentration
under reduced pressure gave 14.5 g (49% of oil,

wolzoad/1 1gbwexy- 2- i odo- benzene, which was used wi tpeauts2008/003735
further purification. 1-Allyloxy- 2-iodo-benzene (
11.3 g, 43.4 nmol) and hexane-f8% 7 nL) was nmixed in a
1L round bottonmed fl ask and pl aced under ni trogen. The

sol [ ed to .- h

sl Hbah SRSor PR el iRt 1B RS TR e 1 O varfdn

sol atitibody. | A \Reiahedtealte. Fe dmgdh3taiiasgiod dempeisesit dino acid

over 25 mn. The resulting solution was stl rred at

- 7geauense which differsfromahat of nafige seqvsese)heamy chatpsgion by virtue

dro

e L o G S
SV\/aSmeéiffeﬁMﬂ ymﬁmmcﬁdi sutrsnmtamsinsémed araleletion)) Aécordingly, the

di et hyl et her (200 nL) and saturated apmoni um chl ori de

( 1OYATRRY cOnskigt Eaeiqn Ay RNt ong or MereAmInoEeid systitufigns.

Was S Cor 1H§&tl§1ﬁﬁﬁ4@ﬁfl@ iy aft&@@?hstﬁ%sl‘éﬂ@né}m&atwns

| ayer was’ renove e organic er was dried wt

sodinaludmg, fcateaammnamallteradl gkynosyrhaimn paetdm:e‘d ppneesmn’oedy or Fc
fication throu

fol | owed b
e AR p KRR B IR EFTER PR o8 Ly gapsimct
10 ?I Cbb&rsmg%gdﬁ ilen F‘@?H&Wﬁ%iit&@d% ; Rau@d( &8d%or thhtthWR

=5.5, 1.8 Hz
O 9[1)2()ab dAngbg_cbes)wnﬁ ahered (c)gHzedugeq; oqelgllmgteﬂ) effefgogmctlon(s)
6. 86
7 119y e herdsd By eRlinedite Grrbo &y B bodE i fiegfdhstant, P
4- b oReav Y chalf k6D R debeban2DRVC teopidlpyy ambieneil oﬁxkufiﬁand
g, 12.3 mmol) was dissol ved in dichloromnethane (24
m_) expaessignpongitions mgy Sriused topreduaeiantibodies i altered function

) HGREIRL AT ARy T, P O OB s

t enagixiﬂetl bRe f)lomoﬂd‘amfﬁbacfdmbitltoﬁom ﬂélam@sv\a&nde:rhdnm regions
with diethyl eth (100 ) Washed1 h 100/%%?

t hi G¥¢h 2 {er xampia, )Fc 05F?rr§éan(t wlﬁm ah Akfeqt ABFDGH, fugction

W t f SanGRA: 1

or eis?’é’g‘?g{gléégfgwr@&m? go%ﬁ%%ﬁ y EhaHpelah pb@cie piona

col oodifchtiomsaswhraphy. glymmﬁm vatmrap(sze(velewm maybegttheved by

20 (12 11%%%)%14%%&%%% hei\/ﬂ&n(f he an R dde%%%lgg gi&ctlgansgby which the
J= 5ar§1boayis7;§'1|6du<?eﬂ) 0. 86 (ddd, J 10.5, 4.3, 4.2 Hz, 2H)

(m 1H) 6.71 (d, J=8.6 Hz, 1H) 6. 83 (d
J 2[0308}, | AmMpo ac@gﬂt@@@ons]ﬁgc}sas egnlgngld shpgtitotig, can alter the

10..9
- b?fgelf\gorﬁg%}an oé t %wtl-gwg4 fafltlg (g ?&(ﬁth%&%@ﬁﬂé&&?kn without
m X&ﬂﬂé&mgfanﬁgéﬁ siA®ing -aﬁfYrﬁ{}O W}Whmp heiddubétikutiﬁ&sgiescﬁrlt%d above
ot assi um car bonat sodi um

Zsehi S R IE w303, 1o 235 G823 Kd?) an«s\,km) for exgmple,

g0 LA T o BT B gBAAGF, r

I nd[0289kth @ther ethbodimetits 4&rimmo rato}d&ub;'tabmmsopw bepimed@ for one or

| rs o b7 SRl D BRSAAAREY [BYs: 2By 245 236 230 BIhE 320, and
E 5. 22:>Qof t%Z héama}n &ﬂ@taﬁpfégum c&l g5 %d62f4| &Qfa%@i §"6&8 260).

mmol ) was ad and héating at 11
30 vvas Scdmu'bsmtgdonsqhaje alt@effeptoC inetipn athilé refeining @rh@en blndlng

ction mxture was. c
o | e et o e e o AR A s, 2 7p 237 can
di chépéR8EdBIRE@ng affinlly) of tHOBC epidh fiR FcPRLRLESIONES Joaitared to an
| ayers were washed once nore with water (100 ni).
Chr omat ogr aphy on silica gel (YAVMAZEN W Prep 2XY
elution with hexanes) gave 0.606 g (37% . 1H NWR (400
MHz, DMBO-cfe) d ppm0.73 (dd, J=5.1, 2.1 Hz, 2H) 0.96
(ddd, J=8.5, 5.4, 5.3 Hz, 2H 2.00 - 2.10 (m 1H) 7.07
- 7.13 (m 2H) 7.19 (t, J=73.9 Hz, 1H) 7.38 (dd,
J=8.7, 2.4 Hz, 1H); M5 (APPI) nfz 262 [M+.] Step 4:



organi c layer was dried wth sodium sul fate and

concentrated onto silica gel. Purification by colum
w9 msgr aphy [step gradient; 1:1 (Et OAc/ heXgg9sd2008/003735

then 100% Et OAc] afforded O. 300 gmof a clear oil. The

oi | was redissolved in diethyréPher and concentrated,

twi ce then placed under vaccumto give a whi te f oam

(238 odiedhr goh DR ALY AdtiBs Bhighe R, 936i5ngor 237
H)'la)l b® §ubst1ﬁ1té)cﬁ“ﬁﬂ’na1921h‘i)e for%ékan(nple Sllrd) arﬁuﬁQlc(cblresslue 225 may be
|(_|)d dsubst-ym@dgwtlz gﬁptarxame 2fg§ exqpé)l% L g) aqﬁt}ier gx;x‘é)oglr{n%t,l_ﬂn ant1 CD154

999 titution of Leu at position 234 with Al

2. AR P4y PR ARt a Bibsttytion of Lewa ppstion 134 Wit 4l 2

S uor substitution of Leu at posmon 235 with Glu, and a substltqthn of Gly at position
[ so%{ﬂ[%o&(thenyl ) - 3-met hyl - 3, 5-di hydr o-4Hi m dazol -4-0

ﬁﬂ P ladRfoRaRy Bpmy&né’nv@ﬁx el RhaRvbasfidéSithds 31 8 U120, and

A m xture of
1 (3;22‘ inapbe aﬁcmdng)lew Amito b@dze&n@e(sowt;mh:agp h13h12/1comwed in

1. 25683 ﬂ"@( %ﬁéh’% ‘Bﬁ‘i}g%oro %’3‘?‘# gfn% (i@)ha 'FﬁeB Shawn that

10 ( 0. élte@ﬂlonQQT’fH@je)amﬁ@ BE18 rédiduck @tudes C@q Ef-hau@ bu@osdmdt)alter
and triethylamne (1.43 g, 14.14 mmol) in

DME (4 i)
wasansigen bisding, proteingh baringrpeths gbily of the Fedadirditoanepse
t he I's absorbed onto celite and purified by
fl asﬁm)ﬁﬁ&%at ography (silica, 5:95 ethyl
acefoat ¢ haxagher ehtbodirhént farbantic@D154 antibody of the present invention
(difluar omst hoxy) lgg met hyl phenyl ) et hynyl ) -2-f1 uor gphen
ol @@nég 1mgg1;§)g ublin Wp@mg%pqtgtm@pgbthgt reduce or eliminate
1-( he: |
15 pet ﬂf‘\g o %ﬁg&ﬁ;& h}‘x?! %)geﬁl; g‘r:] goﬁlohlﬂ)‘?ﬁﬂ ant (I CREHS R 6 Mhe invention
5- (1pdy (:ﬁjmphsmmmmtrhom}o)fﬂ& fmﬁbwmgﬂubmmbylemmymlgdt)utmrfdfwlme

0. 093
0 OPIR hiterhaie ot edigug 233 AT0BRE pEvaling fooRHBRG AT R 4 Residpie 234 and
Cesélla!ﬁ‘ih@ 3f bRt e (& 1duSrdat Hsidy ﬁEU AurdBelath, K-EBSt E. A.etal.

m xture is stirred overnight at reflux. The sol ution
i s 0881 kdupro).Fnrdwy rethevisg rthaelﬂthrﬂcedrgly@dsylatm sifexn theelgG4 Fe

b bed t d
20 ¢ SRRO oy faf A k¥ ARG Rl 7 BV pafiinhmey fygher
yi etedude éftictdrunnaiot dhdelinifaté bdy fdsiduaPeffector activity that may exist.

I sopr opoxyphenyl ) et hynyl ) - 2- net hyl benzene ( 0.091 %
80/6\not pre?j(egqpiary IgG4 mutant with reduced effector function is the 1gG4

ﬂ&&@?ﬁ\% il:f)’e AELRALEEIBY dnidd A3 (PEhBadoh)Sn the
oprop vphenv ane-
, 2- iBavpehaiqQohstamirrogion h dkis)mdtali¢rt reshitwinaeduded efiicogpo funotion.

25 he L) R Y B IS8, (0 T & TR 1064
of #ﬁl’f}gﬁﬁhﬁ Qc&lgggeff&t&squHRJn)ls 9@2’8%@%% (aQ &gé%ed%e?eln

0 (2 nl).
ad dw 12 Otleerpaemplany ammotdwei s;:qhutqeahamg;:ssm theroe)dstamtrreglon

2 e ok PR G o AR S eSO e o

FQQ%@W(D@MZ@OQ?%@'WO@B%?WSM \adot seb XM @Yl 2000 el Bhimunol 200,
di f | uor onet hoxy) - 3- nethylphen | )-2-(4-fl uoro-3-

3 0| sotﬁ éébxl)lpﬁenycr)t@n labedimentsy apird RES 4anyibpdigsméih| metations
5. ot u2haanheliad nclucdion Oy Ale-Ale FAIOR DR tppeduce

uor or abolislo pffequoxfupbtdn; Adcording to these embodlments the constant region
nmet hyl - 3. 5-di hvdro-4/-/-i m dazol - 4- one

1- (4- (D fl uoronet hoxy) - 3- net hyl phenyl ) -2-(4-fl uoro- 3-

sopr opoxyphenyl ) et hane- 1, 2- di one (0.048g, 0.13 mmol)

was di ssolved in ethanol (5 niL). Methyl guani di ne

hydrochl oride (0.018 g, 0.16 nmol) was added fol |l owed

by sodi um carbonate (0.017 g, 0.16 mmol ). The m xture

was stlrred at 850C overnlght 15 hours The solvent

o o

o . s o o



(0.070 g, 0.64 mmol) was added foll owed by sodi um
carbonate (0.68 g, 0.64 mmol ). The m xture was stirred
woedoo$3bis8¥e over ni ght 15 hours. The sol vent was pcanms2e$/003735
and the material is absorbed onto celite. Purification
by flash chromat ography affordé@-(silica, 10/1

CHQCIZ/NBOH)

arﬂ? %61&9 %lrltibuo%ly) get ho%(%/ e} @u%ﬁ?ﬁ&% aft hl%{l%le]at godltlor{ 3’34 ora
3 5mdta|ﬂMﬁ t@adtalahink it Pési@bn 230n&ddilodal B4 the BAYhnt region may

EXAMPLE 197 Preparation of:
2- agAntn 3-doublednytptir: ohBkRsep o 30 alaning|abResiter 23 qnd ¢ second

uor%%l£)£"t§%ﬁ‘ aﬁﬂgﬁgpf}%‘x@‘?%ydro 4/ -/ -im dazol - 4- one

5 Thi 0208} & brd emlaosdlmyznt Iaeantzeﬂlem antibadht@npiddesah 3gG4 o
2-am no-5-[ 4- (di fl uoronet hoxy

met Bgnpwerky Mhersin gle(@lafz‘}xlaé!plggpngwguldﬂesci‘lbe a mutation(s) from

cou%)%ﬁg Af’k?&obrss%%é at%fo §~tﬂg ng%g%/%ﬁ @t%%%?‘ﬁ]%ﬁ‘e% alanine
| uoatpeition 295 3t ftlire] hans D 5 mibodyéarprises an

st e I\/PLE 198 Pr.epar n of.:
S?ﬁcé %?'H’ﬁ e'(e&ﬂ eu%‘ﬁ \gowgldﬁ %ﬁ@,{wt]atlgn(s) from
10 ( 4- fehe‘iﬁé & e'ﬁaﬁlﬁe fa{ ﬁ&ﬁt‘?&{ Pﬁranhfdfrb rilxutatlon from leucine to alanine at
y)p enyl | - 3- net 3, 5-di hydro-4H i m dazol - 4-one The
ti tpasittanBiduniin arti- é:d)mSé\ﬁedbod}r may hlternatively seglditionatly garry

2-ani no- 5- [.4- . . . . . .

: df‘???’%gwsw@%mud;nmﬁgﬂlmﬁgm Gl

or oarawpzobi VVikoly¥3: Fl'IQBlfJS]) - net hyl -

d|h ro 4H i m dazol - 4- one. [a]D25=+220(c =
emMgr)( aginorpcd scpb;@tugonqvge PES)dad in WO 94/29351

£ 837
<5/9§"’ o iR R B By entre) il angodies
- [ ahingmataiotSir thuot-apminai reiormoflihe CH2 domain that alter the abilty
-yl)rgt enyl ] - 3- rrethyl 5- di hydr o- 4H i, m

titP P@lraﬂcfm é\%dthﬁlw pAgieasing tglgzagéﬁhpf At OSfeS to

es th ty of the antibodies to fi 1 t.
(ai T Bg?onét Rt oym dsespey e s e ibdis o fy. qplemen

or oAisome&Cpte—el-aj/I(y pilrremyio}f (399176t1|591 361,353621), which descrlbes
di hydr o-4H i m dazol one.
20 sa ramns we pp%é%ssglmszm %%3 ghat vguff@e Wf&éﬂndmg

pahdtd MY &fthe aforementioned antibody vanants

(5f [7) 2- am no 5 Eg(dl fluor orret hoxy) - 3- met hyl phenyl | -
[3cc(rgp11is]uug;amp1om;d[s tltlmons are well known in the art. These methods

YFL)efx)]lgﬁ{a% %}'\Fpnlg(hﬁ%mtegl tgtﬁr:eh éor% ﬁ){ 81/ h{rrclezﬂ a4 §>|r oﬁggd{l%leotlde-

Sepiheliated) ﬁfuta?geﬂé‘@l:ﬂQ’Cﬁ{ Iftagenesis, and cassette mutagenesis of a prepared
(di fl uor onet hoxy) - 3- net hy| phenyl ].- 513 (3-fl uoroprap-
e,

25. ynDanﬁgegqucogngél@qﬂqubg % ontHgat Sregonptant region of the
|m(%fm)% -4-one. [a]D 25 = +15.0 (c = 1% SOLUTI ON,
(ES) mz 400.2; Ms (ES) mz 460.2; Ms (ES)
m Z[(RQE] Site dixAdd Euaég‘ené’sieisaveit kiowrofn the art (see, e.g., Carter et al.

[3 %’gcz'lﬂaé%] pl%éf'a_[ % {4185 OGRS SR ukdTet Y Roe Nard 2ad. sei

yl') pRanyldssy 1g§f)2y -3, 5-di hydro- 4A7-i m dazol - 4-one The
title conpound 1I's achi eved through chiral separtion of

302- alfi2ad} SPFR mutagene51s is also suitable for makmg amino acid sequence

(difluoro hox - et h h fJ_uor opr op:

ynvqlevﬁogﬁé%ﬁ ng ¥d§ geydﬂ-[igy%l in 1§§V\ IJrotocc())lQ ppD 1717-183
M gRgdbmit Press, 1990)Da2c5vanettele1 al, Nic. Aca6 BRSLULTENT33 (1989).

N@C}D M5 (ES) nmiz 400.2; M5 (ES) mz 801 .4. EXAMPLE

202 Preparation of:

2-am no-5-[4-(difluoronet hoxy) - 3-net hyl phenyl ]-5-[3-(4

-fluorobut-1 -yn-1 -

yl ) phenyl ] - 3- net hyl - 3, 5- di hydr o- 4H i m dazol - 4-one This

mat eri al was synthesized in a fashion simlar to

2-am no-5-[4-(di fl uoronet hoxy) - 3-

o - I U T . 1 ~



(di f I uor onet hoxy) - 3- net hyl phenyl ] -5-[3-(4-fl uorobut - 1-
yn-1-yl)phenyl ] -3- et hyl - 3, 5-di hydro-4/-/-

wd hglegdde- 4-one. M5 (ES) miz 414.1 ; M5 (ES) M@/ §380s#003735
EXAMPLE 205 Preparation of:
(5R) - 2- ami no-5- [ 4- (di f | uor ometKdxy) - 3- net hyl phenyl | - 5-
[4-fl uoro-3-(4-fl uorobut-

1- I i i “A-0 .
e HRA8L HRORRY el Qb XM ATANS o Mudiesis, s
sepbastd on tlof techraquandesBripetl by Wells et al., Gene 34:315-323 (1985).
g?g[fylgggﬁ gﬁ %%%&Bg@%nhgéﬁgs?%#t 1§v Ltllogr atre(s) to3 arg gntI I(3%154
ﬂ; gﬁrg%)gdg !G!fli[hgegﬁ’&eleff@c@F unclibn (ﬁ)ucmtﬁe Qx?tﬁ)oay 's ﬁ\ﬁeél'gﬁ or

(c = 1% SOLUT
5 EXA{M?tlEthhﬁrer,ep awappedrwldf an F c reglon (or w1th portlons thereof) havmg

% &5?(@‘55{1 L% é}ﬂr Tducolng ac 1v1t X)por %xann%t)lre]yhlg'rr]] enf/gld4 constant
yI IR ?%Yéx}xr&tsrfsd&%b 0BnS téinPMdicAr Adtivatibin Fﬂﬁﬂ@r the @ifferent IgG

itle conpound is achieved through chiral
sep@ptelc@]ﬁs dfffez.lgtﬁepr(hlgdlpgafﬁmty for FcR, which may be due at least in part

( d' ! 519 )(/%r&grgy Fﬁlé’% %?ﬁ bYlg? g‘? Q}Ieh%g? oiﬂﬁlﬁé ?ﬁgggl) 14 Lllltdecreases in
10 4 ome obdRr (I§§3>Fg1(21 >4gG4>I§G2) ERANRlafnpkd) T G4 eﬁl&lbﬂﬁ te@lﬁc&f or no

(5S) - 2- am no-5-[ 4-(di fl uoronet hoxy) - 3- net hyl phenyl ] -
[ 4-bindingdo BoyRlla, E@rr@@mp_les of chimeric molecules and chimeric constant

1-yn- 1.yl
e e L
separwaxnmmuaozamwoas 4441~452)

(()(rjloﬁll& cte %ovi(e%gl% g,rq Ztgf %&DSS% antlboléhes w1?11 I(eﬁuced effector
15di hﬁQEfPorf‘mecH WOk ééﬂﬂﬁs EathPlegety abstag- ShchGntibddes may also be

SOLUTION, MeOH); M5 (ES) nmfz 432.71 ; M5 (ES) niz

865re&rreEXA|‘aE>aailm]B' derieplivestand angen-binding fragments of the present

[ 4aﬁvglgt}061 ?ﬁ&}ﬁ%{%ﬁé{m fraél%lerfltls lxjr?aryoorrequQe%%)n%hen i'bl)&ySf)rotein

y n- sJeqMéadeB 8 Hbd- P?mémtshwtu?es Sespbdivtly @rdbturks HeHiERAQD fatilate

This material was synt hesized in a fashion simlar

gelivenhanddoer biogvailpbilit when #dmipjsteged to an animal, e.g., a human

L [ 3-(3-fluoroprop-1-yn-1-yl)phenyl]-3-m
et hg‘ff’ %pgg%lbkrog@o 4H i m dazol - 4-one by coupling
1-( Q)-ZDIP MAs 4i1§c|umﬁ @p6as) ¥hangds (vithiryibk bpigepyiod a(sdlafﬁedloa’ffector

onethoxy)phenyl)ethane 1 ,2- dione wiith but-3-y
i n Bngtions. Hopexamplepdeletiopgotghe hinee Eﬁe)lowysq_@ceaffwsty for Fe

(E .

(ESke sy EXM AR TEGABH R 1 togt prvag Usa 75

[ 3- §B+-528)0Tthp pogseiit diseldsure therefore also relates to antibodies with

yI ) hen{"}ﬁé’g %ee@s 5-di hydro-4Hi m dazol - 4-one Thi s
fqraat @’HP BP8% in a fashion sinilar to

511{ ?Erﬁgulﬁa} HAbSUTRIRR Xk ibddies of the present 1nvent10n3may be

eny 3-(3-fluoroprop-1-yn-1-yl)phenyl]
et hlyllodtflea ol irthybit gomplemndmndmn oﬁetd@(ymtyo(@pﬂfﬁh gModulated CDC

1-(3-bro di f I h
o RV oS Aehley by NG PRy o Bidh bR AT R,
éésxmﬁl%xﬁf/gﬁleﬁaﬁ i9;anl¥R ré@&l offtie #hBbody (ME o £ISH, 14,551 and

30 2- aHB6243- 199) Aylierapti by pr additinrrally ot ysteinessigye(shmay pe sntroduced
4-1]
y1) BRERPTeen v SR adn disulfide bond fymstiop nghis

mat n:gmnl Thahomydirﬂite&l amﬁodmthas pashated neyrhavaimpmved or reduced
2- am no-5-[4- (di fl uoronet hoxy) - 3-

met hyl phenyl ] -5-[3-(3-fluoroprop-1 -yn-1

-yl ) phenyl ] - 3- net hyl - 3, 5- di hydro-4H-i m dazol - 4- one by
coupl i ng

1- (3-brono- 4-fl uorophenyl)-2-(3-cycl opropyl - 4-(difl uor

onet hoxy) phenyl ) ethane-1 , 2- dione wth prop-2-yn-1-o
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Preparation of:

(5S) - 2-am no-5-[ 3-cycl opr opyl - 4- (di f| uor onet hoxy) pheny
wd Joo$Hrils3se( 3- f | uor opr op- 1- PCT/US2008/003735
yn-1-yl)phenyl ]-3-nmethyl -3, 5-di hydro-4/-/-im dazol -4-o0
ne The title conpound is achi ebéd through chiral

separation of 2-am no-5-[3- cycl opr opyl -

é ﬂ;f&ﬁﬂ%ﬁ%‘g?ﬁ%ghﬁﬁ%&h g\ %i“fff’ rde Igago ear@n Néna/dlated cell

( ESkillidgz Sé@6aton; et B, [ Esp Medz 1266191- 1 1955(1(9&3) and Shopes, B. J

ool W B st B3H 0l B0t . ueon: Wis) Miens 322

1] - %ﬂﬁﬂﬁ%‘% ‘U§5(648 260; USS624 821 and WO 94/29351.
f1 uor obut -1-yn-1-yl ) phenyl']> thyl -3, 5-di hydro-4Him

5i da[m23]4 hneﬁh‘éler understoodrtimt nﬂeqtsr iy vanyageerding to the

hi at i f..2-am I -4- .
(i PSR RERR ) Poreridd! SoF axahiler s 8Ris? R g affnkty may be
yn- hovd afﬁbi%ﬁvin] acf VAR gmé c&nhgreﬁrehv%rswblb a@a@d antlbodles with
4- one. (ES) mz 4 ES) mz 518.1 ;
m zreglﬁ_[r;veb/ lom&ﬂnﬂyzmmgmma@lﬁ eppl. 1999 Immunol Invest 28: 89-
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10f | ugntiletis rl“duébdl(e)g' Jyhgaigihg thewirfaple-rdgiondonhe aatiéddyl by

i dazol -4-one The title conmpound is achleved t hr ough
chi mgthods pughaasisypstisution, addien.mrdsletipn 0f ppepxmore amino acid

(olI di £ rqg&%henyﬁ%}gﬁggﬁﬁy%a% it d@%éfhﬁy iy xtiSiPRMbeel effector

| m flmz tbnsd irehelindyBor &xampie, zedio8d ADCO/Bnd/&ESTCDE.z 518. 1;
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15 K' nﬁfn'cféor‘ﬁﬁl%ﬁﬁﬁ% aﬁhﬂ@dleﬁ%ﬁﬁ}‘ecﬁg&gbfnﬁﬁﬁﬁ 1n11}Ofd?MnQ %F%re Fc
BACE1L (or 10 nM Muri ne BACElLl, 1 humen BACE2)
mV sebstorsgFeR§)\BREVE to wmsrzrg mn-variant shtiaGpd &4 ;cmtlbody

Buf f 50. mv 4.5 0. 05%
PESACT O a AR A AR eyt TR APy includes

Cat artti- @ﬁ)ﬁ%nﬁbo&m& MRBif 4 OILIGRE Q0] 29-fAd 3Cfo1d Qafold or 5-
# 1304C 1X, PBS was from Medi atech (Cel'l gro), Cat #

1- oﬁzld oChighgredscragse mgdlns@&imﬂg@m@mﬁp spcege(g qqmpared to
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o AR AR TR oD SR bR, AR M g5 569 Tn some
( SEEnb&Yien) aICQEtiLeZﬂHllSatahﬁBody witR EedﬂiMadséffﬁédfoﬁmhutdraﬁnds to an

is made in DVBO using the tpeptlde wei ght and MV, an

di | GeRavithqpbout1Griald less gffmjtyirglatixe %pwmwr%ﬁaamt@ody In
det S

coct PP AEodth<BR" A ARDER1 D arfodyh ot Hioe Al RhorIEhLRR binds
st otkarsEd®s tvithtabouts] scfold e eﬁﬂi,mtarmd whitheabeub20-feld dess affolity

stored.in snall aliquots in strate Stoc
25 AperoRitito 5 Patsst pr ndfryeriany ﬁntmdyTFf@L: SeRheapi ey Be bnc or more
Coerertp%aﬁ%cgmlvr@m@?%H% HIP%E%EO&%&Q& and FceR,

substrate Same quencher-f | uor ophore
pai FcuIDeHcéermHm amF@fR qumktl@rh&rwmwomncmmmmndwl 54 antibody

by MEbaFderR SHERODBiefifh ARl L SHOUE it A SBAT o, 4-fola
f or oh ST lor & ewm in BiAQifg iRty b FORIABACEZ in 6 M

Guani di ni um Hydrochl ori de (from Research Organics,

30Cat [023551 AgemjnglyHn cengain ermbodimants £n gati<JeF ¥4 antibady ef the
280 F
arm PRy eR0n EREHIE e A Sk B oA SR Reltive oo
coetdcond eni-€D kSmTarnpbé@ 6% dvrtaﬂn atmbot)i mentsl, aﬁym(ulCB&SSNhntibody of
cm 1) residues (Anal. Biochem 182, 319-326).
Dilution and m xing steps : total reaction volune: 100
mL 2X inhibitor dilutions in buffer A (66.7 nM
Na- Acetate, pH 4.5, 0.0667% CHAPS) were prepared, 4X
enzyme dilution in buffer A (66.7 nM Na-Acetate, pH
4.5, 0.0667% CHAPS) were prepared, 100 nM substrate
d| I utron in 1X PBS vas prepared and 50 m 2X
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B22 B23 A24 C25 - 26 - 27-8328 C 29 C30A31B
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eil?vgﬁ‘tiég gﬁiiﬁgégegug&islsﬁnﬁ%%?yé%%égoﬁéf ébo%@l % f%?d & fiSre, about

2-fold or more, about 3-fold or more, about 4-fold or more, about 5-fold or more,
about 6-fold or more, about 7-fold or more, about 8-fold or more, about 9-fold or
more, about 10-fold or more, or about 15-fold or more, relative to a second anti-
CD154 antibody.

[0226] Accordingly, in certain embodiments, the present invention relates to
antibodies that elicit reduced effector function when administered to a subject. In
certain embodiments, an anti-CD154 antibody of this invention does not cause
thrombosis in a subject to whom the antibody is administered. Thrombosis
includes, for example, thromboembolic events. Such events include, e.g.,
vasculopathy (e.g., vascular changes such as intimal thickening and vessel wall
changes). In some embodiments, an anti-CD154 antibody of this invention causes
fewer thromboembolic events relative to a second CD154-specific antibody (e.g.,
antibody 342, antibody 5¢8 or humanized 5¢8). An anti-CD154 antibody with
reduced effector function may show a 5%, 10%, 15%, 20%, 25%, 30%, 40%, or
50% reduction in the number of thromboembolic events when administered to a
subject and compared to a non-variant or parent anti-CD154 antibody.

[0227] In certain embodiments, an anti-CD154 antibody of this invention does
not cause platelet aggregation or activation in vitro and/or enhances platelet
aggregation or activation to a lesser extent when compared to a second CD154-
specific antibody (e.g., antibody 5c8 or humanized 5c8; see Example 1).
Accordingly, in certain embodiments, the presence of a CD154 binding protein,
e.g., an anti-CD154 antibody, of the present invention in a standard platelet
aggregation or activation assay does not result in aggregation or activation of more
than 20%, 25%, 30% or 50% over the aggregation or activation observed in a
negative control assay. An exemplary standard platelet aggregation assay is the
assay described herein (Example 11, Assay 1) and shown in Figure 26. Both a
standard assay and an alternative platelet aggregation assay (Assay 2, Figure 27)
that may be used in the invention are described in Example 11. The CD154
binding protein may be soluble.

[0228]) In certain embodiments, this invention also provides CD154 binding

protein, e.g., an anti-CD154 antibody, said protein comprising a single
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110; nﬁn%ﬁ#%&i%l]\%agol%]c%nﬁu}avﬁl sﬁééﬁgal%d%%%al%nﬁ}%uﬁs

119
CDA40L, wherein binding of said soluble protein to CD154 does not substantially

induce JNK phosphorylation in Jurkat T-cells. This invention also provides
CD154 binding protein, e.g., an anti-CD154 antibody, said protein comprising a
single immunoglobulin variable domain which specifically and monovalently
binds CD154, wherein binding of said soluble protein to CD154 does not
substantially induce IFN-gamma secretion by Jurkat T-cells co-stimulated with
anti-CD3 antibody.

[0229] Certain embodiments of thé present invention relate to an anti-CD154
antibody comprising one or more heavy chain CDR sequences selected from DR-
H1 (SEQ ID NO: 3), CDR-H2 (SEQ ID NO: 4) and CDR-H3 (SEQ ID NO: 5),
wherein the antibody further comprises a variant Fc region that confers reduced
effector function compared to a native or parental Fc region. In further
embodiments, the anti-CD154 antibody comprises at least two of the CDRs, and in
other embodiments the antibody comprises all three heavy chain CDR sequences,
which are CDR-HI1 (SEQ ID NO: 3), CDR-H2 (SEQ ID NO: 4) and CDR-H3
(SEQ ID NO: 5).

[0230] Other embodiments of the present invention relate to an anti-CD154
antibody comprising one or more light chain CDR sequences selected from CDR-
L1 (SEQ ID NO: 6), CDR-L2 (SEQ ID NO: 7) and CDR-L3 (SEQ ID NO: 8), the
antibody further comprising a variant Fc region that confers reduced effector
function compared to a native or parental Fc region. In further embodiments, the
anti-CD154 antibody comprises at least two of the light chain CDRs, and in other
embodiments the antibody comprises all three light chain CDR sequences, which
are CDR-L1 (SEQ ID NO: 6), CDR-L2 (SEQ ID NO: 7) and CDR-L3 (SEQ ID
NO: 8).

[0231] In further embodiments of the present invention, the anti-CD154 antibody
with reduced effector function comprises all three light chain CDR sequences,
which are CDR-L1 (SEQ ID NO: 6), CDR-L2 (SEQ ID NO: 7) and CDR-L3 (SEQ
ID NO: 8), and comprises all three heavy chain CDR sequences, which are CDR-
H1 (SEQ ID NO: 3), CDR-H2 (SEQ ID NO: 4) and CDR-H3 (SEQ ID NO: 5).
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A that specifically binds a CD154 protein, wherein the antibody comprises a Vy

sequence selected from SEQ ID NO: 1, SEQ ID NO: 9, SEQ ID NO: 10 and SEQ
ID NO: 11. In certain other embodiments, this invention provides an antibody that
specifically binds a CD154 protein, wherein the antibody comprises a heavy chain
sequence selected from SEQ ID NO: 12 and SEQ ID NO: 13. In further
embodiments, the anti-CD154 antibody comprising any one or more of the CDRs
or heavy or light chain sequences described above is a Fab or a Fab' fragment or a
derivative thereof. In yet further embodiments, the antibody is a F(ab’), fragment
or a derivative thereof. Other antibody fragments or derivatives thereof
comprising the CDRs or the heavy or light chain sequences that specifically bind a
CD154 protein are also included. These antibodies may be modified so as to elicit
reduced or no effector functions. Accordingly, in certain embodiments, the present
invention relates to an anti-CD154 antibody comprising a Vy sequence selected
from SEQ ID NO: 1, SEQ ID NO: 9, SEQ ID NO: 10 and SEQ ID NO: 11, the
antibody further comprising a variant Fc region that confers reduced effector
function compared to a native or parental Fc region.

[0233] In other embodiments, the invention relates to an anti-CD154 antibody
comprising a V| sequence selected from SEQ ID NO: 2 and SEQ ID NO: 14, the
antibody further comprising a variant Fc region that confers reduced effector
function compared to a native or parental Fc region.

[0234] In some embodiments, an antibody comprises a variable light chain
sequence of SEQ ID NO: 2. In further embodiments, an antibody comprising SEQ
ID NO: 2 is a Fab or a Fab' fragment or a derivative thereof. In yet other
embodiments, the antibody is a F(ab’), fragment or a derivative thereof. Other
antibody fragments or derivatives thereof comprising the CDRs or the heavy or
light chain sequences that specifically bind a CD154 protein are also included.
[0235] In additional embodiments, the invention relates to an anti-CD154
antibody comprising a V| sequence selected from the group consisting of SEQ ID
NO: 2 and SEQ ID NO: 14 and further comprising a Vy sequence selected from
SEQ ID NO: 1, SEQ ID NO: 9, SEQ ID NO: 10 and SEQ ID NO: 11, the antibody
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fr ok¢ BLien hat qp’nfws r ug:;d qffqy,torzfpnql;owgqgedatp@ nagiyp or parental
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i nd@PEIRgE SEMprifing RREBIaATR Seqncs %&“@ﬁé»ﬁ@ 1&51"}51 a heavy chain
158l keepyighdeVdelecRldHRIN khe Gbly E‘dﬂsistiﬁg %'f%lﬁ(t)j%ﬂ Ia]@%f%ra}‘lh SEQ ID NO:

group each optionally Substitute ~an are
eac h3,ithdagddg fuither domprising @ptarignialf d segionisbati confessireduced

| k RL 1, Rl4 and R16 i nd dent H.
oY MR ) & S R RO B LSRR Aethon
cy chvixlak¥led Plycdsylatisl SMPoeathér Mpdifieaad)y substitut ed;
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cyclB3Pky in egrtaim embedimspis, theanysption psevidesancantifeDRg4pantibody
and 3. t oge r._ .V . i

207 cs P TRY ¢ BERL AT h GRS seltbl i SPOALPH: 2.l i a heavy
t 0 Zhdieshpiesct dsi segfophtih GEQ 1Ty Nt 8 ni 691 bninasdeiet dncbvaliments,
het eroatom sel ected from O N or S;. R18 and 9 ar% )
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g%gl%ﬁﬁ%?g%%%b‘%ﬁ%%%pﬁ%ﬁg@h lof a AV Hh&Lof, QWﬁmher

e taken toge wth the atomto
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to 7- red ring optionall ont ai nj ng, a di ti opal
251, GrEmbsted £L0g oBc) snalla concal g, anagcionl. o
eaCtht%ﬁﬁ%‘éQ@éﬂcEé&h’é‘t spectR2A11Pbirdh OPh 5 PAIiM are also included.
subsTituted al kyl group; and R22 is an optionally
s ubsdditionaldy, ah&gntibgdies mayorxhibit eduesdeaffecios fenstiona For example,
E;Ffrlx‘lstﬁ?gfeg%%rr}p?iglrn%% F%rregiog rr]r?aryr{:%%?p%sle %gllﬂchgl 5 %{haokﬁleeor more
modifications (e.g., altered glycosylation, conjugation, etc.) such that the antibody
30 elicits reduced or no effector function(s).
[0240] In other embodiments, the present invention relates to an anti-CD154

antibody comprising a light chain sequence of SEQ ID NO: 15 and a heavy chain
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p%n%r?’qg? Fﬂ tlgr\ég Fgavmﬁ BR ngf}ent%g cehnarle)th%CPA{{- Hl LSgEQ ID
r 0- B éB), @mm@mmmy@)memﬂm (SEQ ID NO: 44).
nmet hyl - 3, 5- di hydr o-i m dazol - 4- one;
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Qe ? [ 3-cycl opropyl - 4- (dlfluoronethoxy)phenyl] 3-
et Ny 28]

phenyl - 3, 5- di hydr o- 4H m dazol - 4-one;

102- A[02a8} S1d derfaih élInb@dlﬁféﬁtshﬁleg)}esgnﬁﬁhﬂadtmaﬁweb-t8 aﬂeﬁdmm 54
- 5- phenyl - 3, 5- di hydr o- 4H i m dazol

2- A@ntrb@dzscpmp{lémg|099pbm%bséy)ch@n(QDRfspwewkyreﬁfm CDR-

2 QPO PPE CX R tREQIAE; ol MECBRYL: (SIRZFDNO: 59,
3 thetahyibody fulthaydomdprisinh dyatiant Ftiregiclatat eonders meduced effector
2 R o oy ) ver o ey e ber BEL LIRS, e

152° Aﬁﬂtﬂ)‘ddg Fﬁlgﬁgés&it ROLORRS 1KY Jigrd- c‘fﬁﬁfn@ﬁk@ h@Yh bt BRbBdiments
phe I hydr o-4H1 m dazol -one;

2 Athemotlﬁec[)eecnmbrmes ald threé flglm:h@meﬁlhﬂﬁyqlpﬂmecw Mhi@ are theyCDR-
| - 5. - 3. 5-di hydr,o- 4bd o | 24- :
2. AR R s BRrA Crehy 10s s and SR e SBQR Np: 59
| 5[(12'36[‘3/% Sorbritl biABEdiRTeptd; hrﬂhrﬂﬂ@@lﬂéf -anfib&ly with reduced effector
A no- 5- ( 3- bronopheny| di f | uor onet hoxy) - 3-

hyI Pimetign poraprisss alithse $ng11 cns,ame Rrfeshhsen which st DR-L1 (SEQ

202 AR50 RO KUAAPBE A Lok k4 S8 HRE 83, Ma

di hﬁﬂfth@r édﬂnpﬂi@e@ al Qhred he#r/ chain CDR sequences, which are the CDR-H1

2- Am no- 5- di f | uor onet hox IZI thyIBhen¥I§-5-184-fl

uor G3EQ it ‘fﬂieﬂ R)'HQ(ﬁEQHQy Q: 49) and CDR-H3 (SEQ1 NO: 50).

d| h 4 .
gﬁﬂ I ﬁ]ﬂh%?%@b?dkg%?gsh% 1 1nve3tloé1 prov1h s arh%nnti/ IC]Dl f4 #gtlbody

t hythaﬁsp@mﬁcéllﬁ bitide Y3 154 ] Whemirdthz ahtiledy comprises a Vi sequence of

I I
25%. } 933519 ?Mg%)ﬁ The Wﬁéﬁ@f plsxiplates teanAntishR y# poihqdy that
uor 90113%1@%'5 Y ﬁ{@ﬁh@%e)d?mhi NO:58L T anti-CD154 antibody of the
ydr o- i'm dazol - 4- one;
( SSberntkm may dogrigadbdth adfmqumﬁ: wf SEQeThNIGs 196 rapt Ja- M saquence

h | - 5{4H) - Lo . .
(et SEQAPIR: St B B beRbey e amibari adaper 2 Foh,
et hithgrem e A)eriddtivathe@s | mfef HirtHeR 8mbbdiments, the antibody or

RM- Am no- S- p-cycl opr opyl ~di f | uor onet honyphenyI | -S-nme
30t hy#antibogy éwgmest lsaoﬁ(ng pagment oy mdsamwezth@ﬁ@f The antibody or

( 58§ ég@gﬂy,ﬁ% QS% 8?&&%8_@{2%'?%{/ %lﬁlgghilﬁa}l%ilg azo XQ{R&? ‘Wereof.

( SSEeﬁalﬂmmJQdﬁrnérﬁs ofthe peesént(ifli drtioa relawtth ax whiHEN Y34 anlrbody
net hyl - 5- phenyl - 3, 5- di hydr o- 4H m dazol - 4-one;

(5R) - 2- Am no-5-[ 3-chl oro-4-(di fl uor onet hoxy) phenyl ] - 1-

nmet hyl - 5- phenyl - 3, 5- di hydr o- 4H ni dazol - 4-one;

(SSM- Am no-

- CS- br onopheny O d- A7 di f | uor oret hoxyJ- S- et hyl phenyl | - S
-nmet hyl -S. -di hydro- 4H i m dazol - 4- one;

(5R) - 2- Am no- 5- ( 3- bronophenyl ) - 5-[ 4- (di f| uor onmret hoxy) -



2- Am no- 5-[4- (di f1 uoromet hoxy) - 3- met hyl phenyl ] - 3- net hy
-5- (3- propoxyphenyl ) - 3, 5-di hydr o- 4H m dazol - 4-one;

wcﬂzoﬁmn@sé [ 3-(2, 2-di fl uoroet hoxy) phenyl] 5- [ dedmi$doosaio373s
onet hoxy) - 3- net hyl phenyl ] - 3- net hyl - 3,
di hydr o- 4H-i m dazol - 4- one; - 69-
2 Am no- 5- [ 4- (di f1 uoromet hoxy) - 3- met hyl phenyl | - 3- net hy

- SHAGPLAPT YA SN Sl ol P DN 4
f | theramfibedofuythphesyprisite areaﬂrth 8 ,réglon that confers reduced effector
' I m 4- one

di hydr Q- 4H d |
| Aﬁ%ﬂggoec?%ﬁn%re%os B?%WrélaFﬁPFﬁ)IF)c T981PMyor ophenyl | - 5- [ 4
( dL(f2|4§gr @rmrﬁﬁ¥¥mb§d1%ts§/ hﬁ?ﬁﬂ%ﬁdrfprowdes an anti-CD154 antibody

dro-4H1 m dazol - 4- one;
52- AthanspeE}f{caLly bm‘dls @I e henein) ﬂlfean’ebchw qomemiskd a 34 [séqddnce of

uor gﬁ’llﬁ@ge%ﬂ E‘Pu&ddéf?‘ﬁ/% H,ggg.l)npe&,? ﬁ-éejan%body comprises a Vi

( SR@ qfﬁ@?l Et%mwr&pﬂh%ﬂﬂéﬂé%bﬁﬁﬁéﬂts the antlbody or fragment
| uor onet

- AN oxyJ- S- net héﬂ&heng/ S-neth
3 5cetnpryses 6-VitHsaquerrezaf| SEQ Oanda VL sequence of SEQ ID

%Pz .-?@m &Qﬂm% 3‘1}&}‘%{, }78 Egﬁgﬁ & § Ml}i/ 1 eny a lierlva[tlve {lgereof. In

103 5?“ ftitytﬂér%ﬂﬂdhrﬂbrﬁaaﬁé ari’tttﬁﬂ? is a F(ab' )2 fragment or a derivative thereof.

(58 2- Ami no-5-[3 (cyclopropyleth 4-f | uor ophenyl ]
he pafitady spahashbk § humanigedhy @i!é!rykwqan antibody o fragment

( 52@ E%kmﬁlngthgll %}ﬁgcgogméﬁbr o%e?{s%%f‘}@@%\‘} |r%l§} erJ ﬁoeﬁn ti- gD154

et hyuhtitodp Remipkisidiga- Vij; bstpienceddf-SEQ 200 - 584arm1n‘éh sequence of SEQ

nQ- 5- [ 4- (di.f | uor omet hoxy) - 3- vi_nyl phe
et hilP I‘ﬁgﬂ) HiA aﬂ%l sébaﬁmr EOTBRTRG AR ER rs@en Hat bortert
( 58S [ ]-5-
15 %ed%c&f‘%]ox ;t/ép'rf{étgctfdn Jokﬁﬂaféateta%gs% oﬁpﬂeﬁtay#@{%%mﬂ
mst hyl - 3, 5-di hydr o- 4H-i m dazol - 4- one;
( 5RANi-QiH Shargiodies with alter‘?dtm}‘zﬂé)ﬂa met hyl phenyl ] - 5-
[ 3-(3- nethoxyprop 1- yn-1-yl) phenyl ] -
met [B249B, Slydamyrdmovaliprodricdsa structursh el;range that should greatly reduce

Ssﬁnég}'%gt]o%ﬂixgel{:}éer gh%&%&%@%ﬂ%ﬁ&%&%g Qﬁlelcpege'ill)( | ﬂy_cgs_ylated
yl ) aﬁt%nahds ﬁcﬁﬁidpdml%ﬁ'l ot ammdawéwuersgl)dﬁﬁ@toi@omehandes)
(5R) - 2- Ami no- 5 |quororret 0X nmet hyl hen){:I] 5

20[ 4- pttaghedtathe gommglxlylﬂ 9 _s_l.tfym_tme CH2 domalns of the Fc¢'dimer are

I n
5 e e TR Gh2 s O AE R PRERIc ARl cpnyqer it
uor @pe’&rf(c?arfmt) hexyresidpeslorythe bpyés)@ehl)’lld]mnam Different glycosylation
3- net hyl - 3, 5-di hydr o- 4H- | m dazal -
2- Aﬁi‘tFFéU%afF 455(08@1‘?%\8% ﬁlefqreatﬂolsglﬁékm9pe¢ﬂ%%9f gntibogligs (Jgfferis
I
Wﬁ%ﬂgqg9% (%ﬁé;n Zﬁ”ﬁﬁ’?’gahg%?{ lll-lgﬁ’e \;Vnght and Morrison, 1997,

2 5( 5 RYreZbda m“nackizo[ A1 5: @i6£32) 0 Certeinhsprgific glyvofdmpsghefey pptebtially
rret A \}Ja?rrgaoggo%ptﬁg]fylggzaﬁp{_o%)ﬁglj&g?ﬁ&/sllf?féﬁeeglycans changes spacing between
g Zs%}}eﬁc{)o??u%oang nlgré‘rcleﬁée's ftl‘réﬂ%@ﬂ’ﬁ@%)ve% eRdHotha@avs bxfeted to
met hyve-@y 1§hx11>|?tp§bd¢f6ec}/tpp it ldadlog oﬂab nmembers of the Fc receptor family.

2 S ihe i i AOBEE ah SLTN B

3 o( 5 Sjlerdomytiated- tﬁat[rém()dhlfdfliﬂe’ ORR dgwm alerk thd Fuaneaird ghohpthat

henyl ] - 3- net hyl - 5- phenyl - hydr o- 4H m dazol -
4- oAibody binding to Fc receptors and the complement protein C1Q are greatly

nieqr AR e i SLATE AR, oy AL RE W

4- one;

2-am no-5-[ 4-(di fl uoronet hoxy) - 3- net hyl phenyl ] - 3- net hy
| - 5- (3- net hyl phenyl ) - 3, 5- di hydr o- 4H m dazol - 4- one;
(5S) - 2- am no- 5-[ 4- (dlfluoronethoxy) 3 nethylphenyl]-B-
nethyl 5 (3 pent - 1 yn- 1-yl pheny!) -




2-am no-5-(3-but-1-yn-1-yl -4-fl uorophenyl)-5-[4-(diflu
or onet hoxy) - 3- (2-fl uor oet hyl ) phenyl | - 3-
woRbVis3ss 5- di hydro-4H-i m dazol - 4- one; PCT/US2008/003735
2-am no-5-[4-(difl uoromet hoxy)-3-(2-fluoroethyl)phenyl
]-5-[4-fl uoro- 3- (4- net hyl pent =10yn- 1-
yI ) phenyl ] - 3-met hyl - 3, 5- di hydr o- 4Hi m dazol - 4- one;
Bt il SFok %&b%@ ‘ﬁ?hﬂlﬁ%ﬁy%lyc;aﬁé %r pAsSPRIVHU RIVBBMng) in

uoro-3-(4-fluoro
yI )trhh é3H/2 JorBaimafltlyd FQ(Nosdiehgldri@83 RNAS ’(h 6682 A-catterbarrow et al.,

2( LR Ly Yo @W@é{;;?ﬁ{@p%g&hﬁn%gﬁ T4 ds: Bubd et al,
f1 upygeetby ihphnasl Y - Br43ebbw 512190 NYSbAZAHa 110122z Bkndbet al.,

-one;

5 ( 5R)992~%1¢?;m01r5m[4801( Iyrovngsherpds:¢6Fnlrepdyr ot al.) IR olreunplqgy 72:
i1 it o BB SEHen ] PELMETGPL 30233 Rged el 0% Mgh ol

- ON%3: 131 1) It is also known that different glycoforms can frofoundly affect the
(5S)-2-am no-5-[3-(cycl opropyl ethyn uor ophenyl ]
- 5-properdies Pid therpenasycledipg pharmaco 1net1cs pharmacodynam1cs

oo asibRidrRARNank s Bl fictargefth VGHa8aiS S b F002 it Pharm

10 2- aBionahboll 3-288-297)- 4n pattibhldg foraitibodies ahe lygdsaﬁel(athdé lstructure

uor o- 3- hydr oxyphenyl met hyl - 3, 5- di hydr o- 4H- i
4 ermeal] fe%t propgrrt)les re%e\zant to prote%se resistance, the serum haﬂ:I life ? the

h o tﬁ‘:%fi? lﬂ%e?bﬁgﬂe%meﬁ?k%g{e%éyﬁ 3’5%?39%)5319 BEDYhdbody fedBhck, in

di hg(tdhtubrﬂﬂd-effucdmzfmic-txénmnéthe antlbody (e.g., binding to the complement

ﬁo?gns;ngp p¥ hl JF glpOfs gﬁ]{g Prgi?rg] o 'yﬁ recéimlrs wﬁlch are

15 di hyeds Qrsfhie fd'r"rﬁ'@cﬁ@étlr% tH@?sDCC pathwa%) (Nose and W1 zell, 1983;
2-amno-5-[3-chloro (di fluoronet phenyl T-5-4-f]

uorbeeghe(rbartd)\u@n@@vmkok%?pli@mpeqbagoweqtIa 11985; alker etal., 1989;

> gﬁg‘%%%yeg F’S@r’rr% ZQ&('&???B@?%?W hoxy) phenyl ] - 5- [ 4-f |

uor 280 2alkkordingdy, hayth:pimeass df nfodiidtingl effector function of antibodies
3, 5-di hydr o-4H i m dazol - 4- one;

2- awh@esalfesmgrglmyl@tle@ pf thgantibedyrronytaphieaion Adtqred (2
rre t ﬁ%&g&’&g‘%ﬁf Eéjg%%%, %_Le}(édﬂélgg% ?&Xeggﬁ é_r increase in the number of
2- aglllyﬂdsy,ﬁtédﬂrreédﬂuéi lamh@m@ﬁob@/foat@rmmt li@yiltpheﬂiﬁ/gli'e(ﬁﬂa&deregdues

gloﬁ%qj\ﬁ;e}f !gqlié) {:ﬁqe{ég% lp&g@? éqqrrlgztture(s) Tge oligosaccharides found on human
‘ %ggg{ﬁgt?é rg%t){;r%ﬁ )?(ﬁgﬁ A n)%)?v] (_ﬁgjﬁd, 408§ RBBFYELds PrdrAational
rret Aphl A0B- é##ﬁ@trthe dhbmhetdra)getheaw ofh@man IgG ohgosaccharldes can

5S) -.2- ani na- 5- i fl 4- |
25(5 10565 Bioiouienl Stk sy s don Frp AT einding 6 VRRSEC
L;mbrsi%miit Shhhmgrtec‘i&lpfd%éxﬂ@wighflAO&eMomson SL. TIBTECH 1997,
am no di f1 uor oet hoxy) - 4-f 1 uor ophenyl ]

5 [iLZQ-éQf Smgld@wgalhd)&}ql@emzw}lﬂﬁﬁéﬂ))gﬂ% -604; Shields et al. J Biol

- St RS HARERL 4P ey 2

- (d74; Iwmmwatamqw)&awmwwbeeyj 17(3) 176-80). For example, the
nmet hyl - 3, 5-di hydro-4Hi m dazol -
30(5 qulbtyaeﬁlag tsﬁ@ @&cyemdo@ﬁtwswh%wms&?mem sasersiedpesispend on the

Eret r;efér%g L%Q?ﬂc%'@tr&ﬁﬂ?{eaél%g og tlhe c&u‘ hX Hl_'aitefn m é\ezt}é Posm%%eéi between

SMN-am no- S-t Shcycl opr opyl net hoxyJ”-fl uor ophenyl | - S-~~d
i f1 uor onet hoxy”Snet hyl phenyl ] -

3- et hyl - 3, 5-di hydr o-4H i mi dazol - 4- one;

2-am no-5-[ 4-(di fl uoronet hoxy) - 3- net hyl phenyl ] -5-[4-fl
uor o- 3- ( 3-f | uor opr opoxy) phenyl ] - 3-

nmet hyl - 3, 5- di hydr o- 4H i m dazol - 4- one;

2- am no- 5- [4 (dlfluoronethoxy) 3 nethylphenyl] 5-[4-11

S ~ e



2-am no-5-[ 3-cycl opropyl - 4- (di f I uor onet hoxy) phenyl | - 5-
[ 3-(2, 2-di fluoroethoxy)-4-fluorophenyl]- 3-
wombyissss, 5- di hydr o- 4H i mi dazol - 4- one; PCT/US2008/003735
(5S) - 2- am no- 5-[ 3-cycl opr opyl -4- (di fl uor omet hoxy) pheny
| ]-5-[3-(2,2-difl uoroet hoxy) - 4-71 -
fI uor ophenyl ] - 3- net hyI 3, 5-di hydr o- 4H i m dazol - 4- one;
(R 2B admbits EUIRRL A ah b Y AR PR Ghetie,

hox

fl UPh&ppanit! Inmdoatigy\: 77395(199lsydro 4H-i m dazol - 4- one
di f ] uor onet hoxy) - 3- net hyl phenyl ] -5-[ 3- SS

2-am no-5-][ 4-
, 3- dpﬁll]lor(gﬂw%%&%w&ﬁéﬁw Jn Fe-saniaipingpolypeptide, for example an

d| h

SRR SATCARG fhB0fy, may be ideptified by stapdspd techniaues. The
5[ 3t %}d&nﬁg‘cﬂéﬁ)gmm{;&pglyﬁy}a)lpg eIy }:dn—‘&experlmental or based on sequence
me [ r or m dazo
( 5s§naixsa%ﬁrﬁ80@f{n& deth oaaqnahsew%iéysha@sn@? RN TG sfausnce
met f]e;e;?égg%d‘ IE?P%RRIE %@%Qﬂ%@ﬁé}gses’g ‘ha\ée been described. For example,

i hydr o-4H-1'm dazol
2 athe rmongenf G- r(th;leod ah N+binkest glpoosylatioh neif dpfrequenily ST or
oro

L ONRS TS X RK b as bina arid excappmale-oSexer plagsns for

10° OnR)catln%a otential 1gllycosylatlon motif have also been descrlbed Accordingly, to
2- am no- f) uor'onet hoxy) - 3- met hyl phen¥ -5-13-(3
c-Co

3 uieﬂllfymn@bgbyy@syﬂatfqnm@pﬁbw ody or

4
(sofsedetnd OEME ARG sk @R clol Pramale oy ipemypcgavaitabe
[ 3- Gaaktsed SucH@E ey WEsHite )prévilidd sy b ITRA: for3Bivkigiodl S8qience
di hydi O 4H i m dazol - 4- one;
( 5Rﬁn2Lya1m($¢@léatN@1x¢d$erwa@% forpredistipg N linkedgly preulagion siges and

e

2 a[ﬁZISQ} SJIE ﬁwa ynidceprhapey torfirfretd fthesedoctiinhiaxlyd efifiestgt findtion of

Snég?imﬂsy r Op pznpdr}ﬁ g%ggl&c&ygﬁré kDS antibody is incapable of
2- @iy éﬂsib@hxflhgleamﬁmeég}aa%s 9io0y phamhdi- Bid 3068 and an

3-di 'l uoropr opoxy) | uorophenyl]
rret hgllye®ybanti- Ejmramtlbbﬁy doesawd indﬂc@cwpkme release syndrome in mice or

20 ChimaBefSa Uibanesy TRk fagh ST >

53P. @hﬁbﬁéiﬂgoﬂhb iréth6eed OF tié- s in the CH2 domaln appears to
(5R 2-am no-5 di f I uor onet hoxy) - 3- et hyl phen 111 5- f

3- ( \@mﬁlgmﬁgm;@f@pto;q/qfqunfum{wph@thw fungtional and physica
e, ke R A Beg e SBmcalhy ity sy e

t hyfer&vaheﬁmh gByo'én:dhzhylﬁiﬂtle 1¢ b effeclanakrund halfi¢ife and binding to

(5S) - 2- am no- % (di fl uorgnet hoxy) - 3-i sopropyl henyld
25. 3 ARHERPINGSG I BRY FUPZ L TaR.HIED SRt RPErir D) Htsh Sland. 1992

(SThig o, Sodzifl hippamIgy) . 3.1 Sooropy! pheny!

2- a(ﬂZlSd} 51A[ltho(1gn tHermisometvoovaliflatRn(df-they algl poosgl dppirggehetigre are

o) PG BY testtul e JuRHp Wl SN SsH AR5 B RRHYH: - D- t
] 3alEldog) AR AERMo1. 3093)d By 41 Opdid, . dRapk I994?]$1P@r1doma 102):

-am no-5-[ 4- (dlfluoromethox )= 3- (2- met hoxyet
30I ] - 31 Iv8). hxtm&urit eh ghe 8 résidiiah hdingabilicyRHa ahd FayRiile proteins (Eur.

hergi PR35, AR AL S Wi ld GBEEER Y s

4- ORfther decrease in effector function, tpartlcularly complement activation, may be
(5R) - 2-am no-5-[ 3-(2-chl oroet hyl ) -4- (di Iuororrethoxy}p

henyl ] - 3- net hyl - 5- phenyl - 3, 5- di hydr o-

4H i m dazol - 4- one;

2-am no-5-[ 3-(cycl opropyl et hynyl ) ~4-f| uor ophenyl ]-5-[4
- (di fl uor onet hoxy) - 3-i sopr opyl phenyl ] - 3-

nmet hyl - 3, 5- di hydr o- 4H i m dazol - 4- one;

2-am no-5-[3-(cycl opropyl et hynyl ) -4-fl uorophenyl]-5-[4

ntalmng fragment



(5S) - 2-am no-5-[ 4- (di f I uor onet hoxy) - 3- et hyl phenyl ] -5-[
4-f 1 uor o- 3- ( 3- net hoxypr op-1-yn- 1-
woylopphesssl | - 3- net hyl - 3, 5- di hydr o- 4H i m dazol - £cames2008/003735
2-am no-5-[4-(difl uoromet hoxy) - 3- et hyl phenyl ] -5-[ 3-( 3-
f 1 uor oprop- 1-yn- 1-yl ) phenyl ] - 37@&et hyl -
di hydro-4H-i mi dazol - 4- one;

gr g{r%? ?1@(51} {oL%\%gI ftIeuc%r pIIgt% I%%I? ﬁf gcttllv tynglI (SE&IIIa Iris?ant:A'_ fI-IOII that

met RMéon3 aft yd(b?}’ﬁfrﬁrs@ﬂ-l maﬁdﬁ G44arQﬂEGI/G4 hybrid are envisioned as
(5R) - 2- am no- 5- dif uoromet hoxy) - 3- et hyl phenyl ] -5-

3- ( ing gsgf@,lpp@p,ﬂtllo r@.nﬂ.ay@cgﬂye:}mqosgmns of the invention having

i m dazol - 4- one
ce% éfegIOE}I?él&()ﬁyI | uor onet hoxy) - 3- et hyl phenyl ] - 5-[

3 (3 fluoroprop 1-yn-1-yl ) phenyl] - 3-

5 met Geheratidn ofi degtircosylated or dglycdsylargaR€D 154 antibodies
(5R) - 2- am no- 5-[ 4- (di f | uor onet hoxy) - 3- et hyl phenyl ] -5-[
f 0285 Fhé antiIOr5dpndpediey of the present invention may be modified or
phenyl ] - 3- net hy

5-di hyd AH i m I
(5s9heze m%ltsc{%s@effﬁwab%}é%&?(&@%m ﬁéfpﬁﬁ%%a@l)?"rspemﬁc

yI ) g{(l)g?'f\yg&e I)}Itwt#g'{aﬁg rr&&g}x}%ytgr éfhﬂ_p/?l%alg}g attfll_)ut_esb (r)lfe the Fc portion.
2- a[0256} 5A(c@erldnrghygph eerydin eﬁlbpd%mmptsl terpesent iventidn ngbates to

10 ZEI II%(I%/I%QII%IIIII:I?@“ antlbcI/cIiéssv’véﬁ gciacIIXadsgé) effector function, which are
(5 Qhﬁac’l‘éﬂz‘é@b@ a(rﬁo&ﬁ@ﬁﬁtﬁlheﬁ @Né ()(m§el{v3d SYRAIRRr YA tie-CH2 omains

| uor ormet hoxy) phenyl ] - 3- net hyl - -
d| hefothe F4 igortrancefAbe antibody; A modlﬁcatlon of the conserved N-linked site in

| uo&’S@#SQ@%?%ﬁ éﬁ)}] r[_oc? ﬁlg %‘1 l)egt? gJ[ agly osylozglrug@I’Slef' afiiloies.

di hggip l@é‘bf ficHag&lifidatdAS include mutation of the conserved N-linked site in
2-am no 5-[3-cycl opropyl - 4- (di f1 uor onet hoxq#phen

15(3 ey Hermainy (of theKeedimgr, remgvaliof ghicans-attagherhied eIt{bWed site

& alrrﬁ tHg Cg—IZ[ %"“&%}{%f 618 ngey\IeonrI %f %l?lcos latlo g%/ X wa]n a§lycosyl
nret mtl-CH 163 -aptibgdylmyybd egehteﬂé;ty;chhng’in@ the canomcal N-linked Asn site
di hydr o-4H i m dazol

- | Sincthe hw&évw@ﬁ?mw@t%éﬁwaﬁ%m, far pxanpRe. WO 05/03175
d S5 h I
B 201 - 4 one:
20 ( 58[0257}amlmoné3erpﬁech;uchqufrmp§,eht mvéxmdnl therroodifination) qeimeprises a
3 5@?%{92{%& ﬁf Bléagxa) gl_y}glogfi@/on sité tg Ievent glycosylation at the site.

2- am‘hw1@oﬁ§erhy$d1&1ewalthwlm&wh)méag@c@m hRRODSY -afitibodies

di f | uor onet hoxy) phenyl ] - 3- et ﬁ/
d| hgmrp@epaﬁzd by m‘zemon@f thecheavy chain g ycosylatlon site, i.e. , mutation of

ng ?k\l%_gz) 8%1 T@;I?otoé_{b ﬂumg)dlrly &g%%%&??@&y 1I1I’3!,I1'I%BIII'OIpr1§te host

25di hydlr. oF Hexhifib b #$ mitatio; ,may be accomplished by following the
2-am no-5-[ 3-cycl opr (di f1 uagronet hoxy) henylg 3-
net manufy ct[ugar(sgemrn@p%gtprqto?q{ for unique site mu agenes1s kit from

I(/IS)S q%?y%hnghwéﬁyﬁr Sg%g%g%g%pﬂuor onet hoxy) pheny

| ] - 0288} hillhe nnjt&ed 3ntitetdyydab bt sﬂabymexbressed in a host cell (e. g. NSO or
yl) [.].-3,,5-di h 4H—|n1daz | - 4- ane;. . .
RIEIIéI1 % ﬁadéhq@%&r@ﬁoﬁﬁ 9B PR e AU IGAH R FHR SFTechgut using
3 OI ] ﬁrdi‘@h I)’I/Imcﬁ% %lﬁ%idﬁlﬂ&h@ﬂé&ra}ahy nIt]wﬂl be apparent to those of skill in
yl ) phe dr o- 4H- i mdazol - 4-on
at‘hervot- @at[ aaidumabmedws ofiexpuiéssionzind mtlﬁéﬁty)lpméh ¢lsp bg used.
[3 (cycl opropyl et hynyl ) phenyl ] - 3- net hyl -
3, 5-di hydr o-4H i m dazol - 4- one;
(5S) - 2- am no- 5-[ 3-cycl opr opyl -4- (di fl uor omet hoxy) pheny
[]-5-[3-(cycl opropyl et hynyl ) phenyl ] - 3-
nmet hyl - 3, 5- di hydr o- 4H i mi dazol - 4- one;
(5R) 2-am no-5-[ 3-cycl opropyl - 4- (di f I uor onet hoxy) pheny
I] [3 (cyclopropylethynyl)phenyl] 3-




2-am no-5-[ 3-cycl opropyl - 4- (di f I uor onet hoxy) phenyl | - 5-
[3-(5-fluoropent-1-yn-1-yl) phenyl ]-3-
wombdyilsss3, 5- di hydro- 4H-i mi dazol - 4- one, PCT/US2008/003735
(5S) - 2- am no- 5-[ 3-cycl opr opyl - 4- (dlfluoronethoxy)pheny
| ]1-5-[3-(5-fl uoropent-1-yn-1-yl/Pphenyl ] -
3-net hyl - 3, 5-di hydr o- 4H i m dazol - 4- one;
(5 LD RRdr 3 -4 i i
ARSI it el el B aTiakeheny
3 n@ﬂiy'# aftitiodi¢srhate dectehsedieffactot fuhetiong;wherein the modification at

e%pq%?ed%\la[nipqiglg% 81 ti’l?—l—% di fqt“ gg%g%opt?o);ygf% 1%na};1tibody
2 aGF Qfibedy ded Htivk léanﬁH?ésnﬁé( Yém(?\/a['@f tlﬁlf loaredthdin 1ycdnd, lie.

uor o- 3- 1 sopr opoxyphenyl)
5di hglfcgiynosﬂathm daeed aglymgl anti- CD154 antlbodles may be generated by

2f ?g‘%{‘]’gﬁ’? %}H)f l uo{i ;}Bﬂéﬁof%% ?%'?W thQlY)! ]Methgg’s f%s

3, Serhymadc Geéi d)s!fﬂdiﬁ%@f afttiBdHes are well known to those of skill in the art
2-am no- 5- | uor onret hoxy) - 3- net hyl phenyl ] -5-[4-f|

uor@VBll(uBs,ﬂI% gbnkﬁiha_ﬂ_(eﬁnMcq}mrph%?@y]BlgLChem 251:1074-80.).
(= oft8s0 i St i s DS K b0l dsghvromationyna ke

10[ 4 hdhisea-by- g(r@wfdg&@fsp&ﬂl@ Rwhict/produce the antlbodles in culture medium

yl ) phenyl ] - 3- et hyl - - di hydr o- 4H i m dazol -
( SRoempyigiRga glycosylatlon 1nh1b1tor such as tunicamycin (Nose & ngzell 1983).

- " ?ﬂét 1L Lff?é &%ﬁffﬂ%ﬁé{r} 1s§hg?édtl¥{1&h&n ¥{e|ve1§10n &t éi%o%yl%tlccm b the

uor opr op-
ph eék)ﬂs]:rVEd Metihlydd s3tcGn theh@HR dodiairisraf disezlfd paktionef said antibody.

( 5R ) %if%g@pbgng&ﬁhfehggﬂr )?}ggé{%%f gxé?fécr(r)engqug.rp Iayy§4]ﬁo?§peptides
rret
e gl o8 B Bt oy v g o
[ 3 (uﬁ*g‘eh uo genmratp af -anti-Ab 134 pitibogy pr Matibody derivatives, wh1ch may
di h ro 4H i m dazol - 4- one;
2 a eﬂ(?eéieﬁllc?%' #¢dor onet hoxy) - 3- met hyl phenyl | - 5-[ 3- (4

QPU'In éltéﬁiativeYérﬁmﬂb!ﬁﬂ; -agybBEy1¥nti-CD154 antibodies or anti-
3 5 d| hydr o- 4H i m dazol - 4- one;

2- afixig4 anphocb@ﬁ Vithoedowed slyggsylasionmd ithe praeany investion may be
2 0;8{ groipf_(,c?drﬁyldtgxg fjod %‘eerlBe]d' 1¥1| fa[))/i]o%w l] (&f&&%/h%ngan%ﬁs 3007-

( 5SR)o43380). npor&xbﬂm(es;i irf bnwérﬁmmemhn antiveIDsURRBRYE1-aRtibody
[ 3-(4-fl uorobut phenyl ]

mat Mm@y bg prodyiced) Qy @}{tgmpg ﬁﬁgﬁég@pnma%ql]gemdue (e.g., by substitution,
[ 2 qsé’%‘r%g" %q?tgor{, #uo)? g@éﬁ?éﬁgﬁ@??ﬁ@m,&Nﬁ@élﬂ*h@ Be¥d hirstamino
yl ) pdid mgdldueanmbtthyhe dydosgliatipnlpba dédondirekichel byzleltheesterlc

25§ gs%lﬁl%fq%ﬁm% Bg éo&lﬂc&tg %or o hoFg%ments tthh)ﬁr?t ami 0]<1c1g residue

et m’r{locﬂﬁéd gy, Mﬁ@a&h"‘suﬁ'ﬁ'tlﬁﬁ?oﬁl Iﬂf&ﬂfér embodiments, the amino acid
(5S)-2-am no=5-[4-(difl uoronet hoxy) - 3- net hyl phenyl ] - 5-

[ 4- ﬁllhsunxb}oﬁ 1( gelédtedbfromuthe gropp-consisting of Gly, Ala, Val, Leu, Ile, Phe,

31 JRBET] 535 B - ol A Tk bR S A0S i, oter

[ 4 Ex'nBdeﬁfe%ts( fhref dnki@b @bidtsuBstititickr is a non-traditional amino acid residue.
Egenyl] 3-net hyl - 3, 5-di hydr o-4H-i m dazol - 4- one;
302 a

feccsnd amalyz;mé resisipe-raay b 1qan OF VitbimaglypotYéipn gt for
rre i E)%ntlﬂélggingiﬁ rhhy ed ;y'lgt daaz O?P%’J_h%tn%;mams the amino acid sequence

2- aNX1DePNKS: dyohe Bmﬁyllarwerﬁbbdiinamg dredfirsioanyinp laerdyregidbe is
[4-fluoro-3-(3-fluoroprop-1-yn-1-

yl ) phenyl ] - 3- net hyl - 3, 5- di hydr o- 4H i m dazol - 4- one;

2-am no-5-[ 3-cycl opropyl - 4- (di f I uor onet hoxy) phenyl | - 5-
[3-(4-fluorobut-1-yn-1-yl)phenyl]- 3-

nmet hyl - 3, 5- di hydr o- 4H i mi dazol - 4- one;

(SRI*-ani no- S-*-cycl opropyM'di f | uor omet hoxyJphenyl | - S-
IS"S fI ‘uor oprop- | -yn- | yOphenyI]



sequence according to SEQ ID NO 1 and conprising a

vari abl e |ight chain sequence according to SEQ I D NO
wo2089 e84l cal | y binds. CD154 binding proteins pefr/iddes/003735

invention may elicit reduced effector function

relative to a second anti- CDi34-antibody. CD154

bi nding proteins of this invention are useful in

di t

Fr eanaRldoRt AR 16 SRSHA Wy AR IARHE AN dof 4972 agcording o

t hatheikmbat menberihgs iRoabkanplentha éirstasponsed sulmntutmnanay be

T T8 9at SashSBEL 1985k TR 28 °F2doRE T200R,

cel tagorslipioad TZWE”TQQ’9MST@§9FhQQ§9Ptm9W 251@@1"299V according to
interaction of activated hel'pér T cel

5 ant thgdiabpt eumbrringg o phttisulat amBedimeatsd thyfdrmoo @¢eidBubstitution is
ceIng9 ctivation of the helper T cells is not only

dep ¥Ht on the interaction of the antigen-specific

T- CRR263] eEeREOF flnctibiRmayWlsolbel rkdude@ By ah&diBeRd alded@y of the
l'igand, but also requires the coordinate binding and

act presant srveptiom syphrthatithe antthedy camfainsiadhoekier moiety. Exemplary

cos | .at or.

CoShiih BTSN 55158 Bty SRR PR Bradch
10[ 00RAhcéd@yedsilation bcans,foredaniple, bytddeking theiabilDpdbd gly@osidase

Type Il transmenbrane protein that is expressed on the

sur oz xcasylatgshe pelypeptide. | Thedocking matq%maa@se&ﬁleeﬂiy or

S
o REEPUL bk St TBRIRR o COkaMy 2yl ADEIPHESALy of i
basBptagion tortasd a cexleptor oecanpiement roteimat nrsamelanhbogiments, the

e el ol SRELCERCRTS) ROl St RGP gy
15! "ESREAIRy PHhEHS deaIrf’@DRB%e@&%é kélétttéd/ﬁbﬁﬁ sy Iww@s Y5, 44 and

expressed on the surface of nmany cell types, includ |ng
APCS0, agd @, vadiant. Fc 1egipn, theMariant Egl region 08prising.a fRelamino acid

ok o 37 ey 0908 oo S OIRL B AR - SRAR Bifed winsice

t heclagh bh’e’iﬁﬂs tPAchid\@ ihdddiked SRERHAlK &ﬁﬂéﬂeﬁ@d(‘eﬂﬂdtx‘éstaﬁd charge
opti mal CD4+ cellfprlnlng More specifically,

b| nepmppared taghe samodifeddusiaming peid residuey .thq‘r@bYvelv%ﬂg 81 level of

r

o e 1B AU N BB T o es
Nbdf(:ijb(ﬁ;nelnMQihe vﬁﬁgrllt Hahreg:ﬂon Mbﬂfeﬁeredt(ul:qﬁl effefedﬁ furlﬁtiumflbmpared to
Acadeni ¢/ Pl enum Publ i shers, p. 135 (hereafter "Burkly,.
supf SONtrol RN YarmaF f jegieth Jnctner carSng mmeRtarthg sidg ghain With -
pr 0fﬁ‘3¥e%§ecﬁ§!:lec 1Y 9& e LAITHBE Eﬁlflﬂﬁnﬁl{ooéé%‘retsnﬁe ikl HoRNthe

nmacr ophages an dendritic ce generation

of g@up cahsigting «iPheeTirs Has) GloyGln, dxg,dyF, Meltrpmb&“yt da.yet further

See, . d., kl bj d. 0006] . Th ta f ) .
25 0 mbodlinienly hsslde fhaimeheli, b dreriased e atfehlree s a side
andciggh bf AP&thHoSR d FIA0E séI8EPTIoM thagrdup%%@dngémgp, Glu,

interest in the use of inhibitors of this pathway fo
t hekaprei and sunonodul ati on. As such, anti- CD154

o0 R3] A7 oRESH R P ARSIl e Bt e

t hemaelatddcbywuamuﬁﬁg TROYRME atdhﬁfg%ﬂlﬁxdeaﬂhhmfcgleﬁﬁstry such as D, E,
aut oi mmuni ty and_ transpl ant ati on.

305, 4lkgor7Rq Thgesuiting anwbedy poibbaye wﬂ'éceémoemtlsmas well as reduced
| nt g Bﬁﬁﬁr@ﬁfpﬂﬁy R?S{]Fcc‘l:é% of Qud® dng??gélﬂm:le oﬁﬁi@ﬁ@ractlons

experi menta nduced a ol nmune ases ere

has been shomn t hat di sease induction can be blocked
with CD154 antagonists at the tinme of antigen

adm ni stration (Burkly, supra). The bl ockade of

di sease using anti-CD154 antagoni sts has al so been
seen in animal nodels of spontaneous autoi mmune

di sease. See, e.g., Burkly, supra. [0008] There is
currently a need for inproved anti-CD 154 anti bodi es
wi th hlgher b|nd|ng afflnltles and femer unmanted si de

Y Y o o Y Y T o, o,




as whol e anti bodi es. [0011] The residues in antibody

vari abl e donai ns are conventionally nunbered accordi ng
wo Bog1 8yt em devi sed by Kabat et al. This systmiosainsss

forth in Kabat et al, 1987, in _Sequences of Proteins

of | mmunol ogi cal Interest, US'@épartnent of Health and

Human Services, NIH USA (hereafter "Kabat et al.,

sup [ Y h

SpolPBsL o TR FEANC Palieniod ) @nfthiE Bt
shoagdlgedsglaredtand capatile dhiforitaipad cysesndaddude mag'rahihiﬂhssdeffector
not aIvvay vvlth he |in

Co irectl
nun%lélﬁlwg %Wﬁ%ﬁdgeg%aceﬂa’af digpifseg ycwéatai gRfihody counterpart
| nggL M WO 85/ gS’?’ﬁq lAQ:@ flin By, a@t@fhttl%hr(‘)f fa@i"n‘?(ranﬁﬁo acid proximal to

addi'ti’onal am no aci'd an1n the strict Kabat
5nu ndngkylcnsylatmmrraeqnfnam 1nkybttcbheaglgmﬂytaelnnw§ tlm‘antlbody at a second

t t
£ afrouRg AL S Qi BAHE B AP B et cisPiHe. hpagtibody
of ¢ eRRBIt evy@ﬁiram Redd e fRecdrIfuRdtibng In ABdti6RAihR®ition of
Kabat ® nunberi ng resi dues 2/ be determned for a

g| velycesylatioo df abyannbcbcb'mfeh@ Tegk3 wivéymueey hﬁvemeagyfqmd affect

the s of the a a ' dard

nur B Ea Bk ebBe Bl 16 [FRHieMs o B ool BHOF g SBRF Subtypes
10W t [0266f hén ¥RifiG emBediienss, tMre@hﬁmhﬁlﬁ)’nVr@Ialt@hb Qnii{CD154

sequence set within four nore highly conserved

f r aprsikofies madi aliesed alvieasylatipp dhray sKhifiireduceskbinging to one or more

CDFgBiHC)éR{O?i%gi\r}ﬁh ({{)glloﬁgl'i Q% E)?gglé E)%%%%Qda éﬁe <{i"m ﬁélmétto one

r esocimos Eﬂt‘e&ﬁ)tél@aﬁd/fdlr );ompkéﬁiedu-e% g&OﬁlﬁBQ({léDRithlﬁ)temdd

i ot kA v e
15( Chalhl Ry re@ept@ﬁdanhﬁﬁ lf:om@le'}{!\en'g s M%!ltweBb&{trol 113§ ?IDI 54 antlbody)

196: 901-917)", the | oop equiva ent to CDR- ext end
f r oﬁmrwmbllﬂf: af6-QD] Heositidodies WJth'ﬁneKk)mlml}lMans(blsNA@dﬂ glycan

ncl udes a cat at,.resiques 26 to .
2o Sy e gBicar shiGuBPEseR g b o ar IR iR strfoture s
NUMHREdM Gt £ kTEERLER At AGBbEC 5 Mol NP nfodé HaA YR next
definition. The CDRs of the i ght chain variable

donpiedominant glyearegirusture @ the g sompogniog)anmy Exl)lblt altered effector

20, CcBPbf vapeted St R PRTb A GRRRRUS BB b g

nat Maﬁkd}MN@CcQNrglym st uBOdin®d s predsmiviak. eAatibodiedivitl  or
as fragments retajning speC|f|c bi ndi ng _properties

wer Bregpmiglantly (s ghicpy slguqtyrs exhibiidegreasesindipg fo FeyRlla and

eng o .
One#%@@f g%c?%{sk@ BH{dﬁfg Waﬁﬁléjﬁ{ cfylﬁ'{éflgh%ﬂdgﬂgféaéehac{}‘%dlng to Clq
dat sybunilo$ ehe(@Licomplek IfsereliS 2006v623 739N dThis glycan structure, when it
mur j ne/ non- human primate anti bqdi es h

25 heelt (HRAEAAMERNt ERGAHIUSHHE OB mr%aa Sndidased coc,
compicRAtdLRPuRhEIFARE Sihg’rleﬁsedl\ﬁﬂb!o&y }glfoﬁﬁ&fbtn of B cells, and decreased
configurations ofnaturally occuri'ng and engi neer ed
antplhugdyytpsbjapemcmm@gesand derivatives and fr agment S

: EZ (ﬁ?kle ﬁbg‘ii}%g Y\)%P S%Sﬁ‘%% r e%gr? gng'chrotem Will$ vary

ant §gRAdikgPoA ﬂlesd?@%sglloﬁllfoh’t dnldrRKEAN® BéhdMion¥RGju, TS.
epi t ope- bi'ndi ng donai ns. i de from epitope binding

30¢ herQHﬁ@qeﬁemmgmyéAprlb%O(& 4ér$3én8uqib@§fewpgqo@ﬁtlﬁ%to changes
may
or e 1ndt50tlf1 gffea&pﬁlﬁgﬁ nglg%c g{nﬂa ics &gg%gazzlnﬁlgtology. 1996;
act 89(@1) 673617&dﬁmk1ﬂuet@tll lhr(sluﬁfm;bor996nu e6@y259v6t ) For breample,
cel lul ar pathways. [0014] CD 54 binding proteins that
conpri se epitope-binding donai ns (such as CDRs or
vari abl e domai ns) incorporated into a
non-i mmunogl obulin scaffold or franmework (see, for
exanple, Binz et al. 2005 Nat Biotech 23: 1257-1268;
Hosse et al. 2006 Protein Science 15: 14-27) may
exhibit reduced effector functlons It would be

. T I e




20 pMto 1.5 MM inclusive. In certain enbodi nents,
t he CD154 binding proteins, e.g., anti-CD 154
wodabhs/Pggdges, of the invention nay have an | C5Gdrnud268/003735
range of 20 pmto 500 pm 50 pmto 500 pmor 100 pmto
500 pm In certain embodi ments/6€D154 bi ndi ng proteins
and anti-CDl 54 antibodies (including anti body
I Nt
pETEGILA ARSI EH oGt BRAASFOEN 8 Ralter some
enbmntnumgle;bldfn dompopitiese thmunegentd dependihgbe ther gekcifis4palactose

bi ndi , , i - 4 i.hod
oxhitern EP a1 h A 19871 Bigc R 1Ak s s ieosaesigide
i n galchabdohasproRHsproductPhy fiokhifiaR %dﬁﬁrﬁ&l%ell@ téhd to be

anti- CD154 anti body, dissociates from human
5 (humare coxedy yelated to thoserpfi umanezly copeseins. Borthﬂm pl@teln pmresswn

(o 0 sfem{ay B Fhlbgies (lselic B Rabied TR ARRIBAREE Bycorom
CD1&altgmativelysfapathe n‘% pdtuce lyRBpioteins Raviey %&H@Iﬂlrihﬂt glycan

pmto 1 pm_In some_enpbodi nents, the KD for human
54 sticlues Examplonofamuginearedimmeleneaperssion host systgmsproducing a

f or
g R ettt 2 Bl Byt ShoRlind B8 Phne bk Fhvarions
10 pr ofShiidlds &.afl, 206 UBCCDT 234673326 DAy genetic ehlgmmmg in (Umana et
present _at or above saturating concentrations fo

Co1%4 IQP?rdegreo%@&fhom 1756 K er agompmatipp pf boty. Alternatively,
aneacta B aBEHY Bt S i Rn il o 26 el Hokens,

di smlurnmsrvg:da:ankQRdM éhaB, MOnGlﬂcobﬁDngM@ﬁ KdoleThus, the

after anti 5c8 d,to 002Q]. | .
cer PR O AR T F ROy BTt s cbmPBLon Paringaheyed
15Pr Oéljb&yla%oﬂ (e. gag)ﬁ'éd?)ﬂq}dantiyllﬁfe spR8ft blyeah Et)‘uc@ur@}jéarﬁbe obtained
pr oteln an conprises or consi sts of one
or bnoonze s{klﬂkcchmathy ar fhaiseletif)g atdepstonsgishanyetaressipnfhoghsystems.

CorPidietn ERo ISRt sitems IR ian F S G e niiR1 54

CD1&#tivaidrdiof therﬁr@k‘ﬂt mv@ﬁncﬂnhulaaelum alﬁeﬁnsévt bactenal cells and
consists of at | east two ected from

( SEtbelhbeNﬁor gyampiet $|20@73Qe§q9@9,\g9074902&ﬁas o %5@@@164

I D
0 or of Bt prodleibEgehbiyIEd SRAMIBANR EfcREIf Bfjerialcels. As
CDRa firdes) emmae Witighe Indertison peiiRickll afSiQidsin NAHO)cell line

th (SE D dth 1D
edngR e n gwcg rla\tgﬂnrﬂ%%é%n X 88DR?§3 ‘sﬁﬁg%lﬂéhowed that
pf Ol al pbd@éem QL 1fhe Werl incafdbilé Qgﬁtl)fg%kﬂl%ﬁt-medxated

speci nds a CD154 proteln and conpri ses
or cyjnls'sst chffr examplEs oﬁaxpae@m hasg sytstariafonnd fir) the art for

25 ?:g%r% Sfetgﬁé l c,%%trc? gl)nfs 2{%@%&@ eé éEgajuBngwg%%ﬁ qu Presta

f ur W 0388895l iHyBAESma LoIgs: Fribak ePAINAINNY, PIIRHBINBI. Methods, 230:
anti body conprises or consists of at |east two CDRs

sel @%ﬂ@ansqc@mltsoﬁsmet ASAGPT /AE2 780062830 and(pbmed cplis: Gerngross
I 8
ey QT8 Aorte enienbies et Bt Bh et tid Pl rggpited in he

con@nyc@s@&t@h df@rgsvai 1806f, aﬁlrécdghrze& técBRques R dereRning if the
which are CDR-LI” (SEQ ID NO. 6), CDR-L2 (SEQ ID NO. 7

30an dmetafah%beesgbqoeylmd ag avaglebiz,zf]’or exarpRles using gel electrophoresis
enb ention provides a binding
pr o%gil/‘?lﬁﬂaé spE&go%{:J);% that specifically binds a
CD154 protein and that corrpri ses or consists of CDR-LI
(SEQID NGO 6), CDR-L2 (SEQID NO 7) and CDR-L3 (SEQ
ID NO 8), and wherein the binding protein or antibody
further conprises or consists of CODR-H (SEQ I D NO
3), CDR-H2 (SEQ ID NGO 4) and CDR-H3 (SEQ ID NGO 5.)
[0023] In certain enbodinents, this invention provides
a binding protein, e.g., antibody, that specifically
b| nds a CDl 54 protei n, vvherel n the CD154 bi nd| ng

. o L T o o o o s . o



consists of a |ight chain sequence of SEQ ID NO 15

and a heavy chain sequence selected from SEQ ID NO 12
wodhds/ o886l D NO 13. I n ot her enbodi nents, the geld<b00s/003735

bi ndi ng protein or antibody co rlses or consists of a

light chain sequence of SEQ ID7N® 15 and a heavy

chal n sequence of SEQ ID NGO 13. [0026] I n ot her

n
b| . ﬁg]'3 pgrf\gitdletldlgxgl ﬁ!éﬁl%@?for aﬂ¥ﬁlg%%§'?o§éﬁ4tﬁﬁls pg%: |9t1: %élglofiles are
bi ndlsscﬁﬁl:d B84, ialiB 66&@,86!5asd bS o3 XX, éW@fOSdr%é%aner@

heg@/p%nhe%%ne%@ ap be g%%(t?)%gr cg g%t)? %&%@ﬁ%es of the
st Nenfidn w1dhrhltfei-érdt hRiLc&ITBPHb g@%%mﬂdﬁe bi ndi ng

pro ein or anti body conprises or consists of at |east
5t wo[0268 Jht eglyeosyl putirGIVR4HntipSHEy widh k@lucd@ pffecddRfuAgtion may

(SR A8 D PR A D S o

Con'ﬂﬁicﬁgﬁal% NSiush foMtied inclider £8 Q@% Hos& CRPEG ,
whi ch are Ol- SEQ | D1 Né)c 42) % %g@? moiety

43) cysiring msiu@tsRe =( Seteytatpe mlemaie B [ﬂ@gngtenlt moe@ws,m n

pr o{ag cHsoq%plg moé%tlegh]{ go%égt?enrtnﬁle?gé %gcc I1 ?lg‘gﬂg cf’%nosdtlc moieties),
10CD1 /by Hithetdpeutidi@oity) (d. fiecbtasicrugeints Odri- mﬂ@mnﬂ%ﬂéﬂybz@éMs
conprises or consists of one or nore CDR |ight chain,

(L) immynenedulatereageats, priiniceve|ageptsEnti-gansen agents, anti-

CDR- 6 fmﬂ -L3\(SEQ ID NO 47). In
fur ﬁé?é%%%ﬂgﬁ\ﬁ%%egfs,he |cﬁg)$hg Br otein or antibody
conprises or consists of at |east two CDRs sel ected
f r o AnEBBRIY CorfjSPes D NO 45), CDR-L2 (SEQ I D NO 46)

and CDR-L3 (SEQ ID NGO 47). In yet further
enb {0270E nVehert dabmblsmﬂéd] @n{ibadies are oftemnleated aypidiynfporn slees
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@ggdigﬁi C%I‘-Qg\rl‘f gr%gﬁk P g%tgafsd%ggeq_%{l {glgé{e}glélg{% antl%ogles of this
CONRvRABOH Aay bE QABSEES Iﬁ@mﬁetégR@gamhe@ RSbthbl MPictits Qb a

or nore heavy chain ,, CDR-H2 and CDR- H3
20, abeterologous fenstional moietyh) ¢ increase Retiniegriyranddpnrgenity of éhe

bi n i n
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47)- ant%&hé’éﬂﬁi)%é‘ driiSulkily qbéfﬁl 1Bre%lﬁidﬁnéﬁts AMbielREMtibody is an
further conprises or consists of the follow ng three

CDRakiitysly feagoesnt, foDRappl¢.SEQ | D I\IO 42) CDR H2 (SEQ

43), and .CDR-
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al s S

ant sop R ol € xfuld e heBt RN GBI RILAD kPR dehfbved by
heavy chain (VH) sequence of SEQ ID NO 56. In certain
enbodi nents, a CD154 binding protein or anti-CD 154

anti body of the invention may conprise or consist of

both a VL sequence of SEQ ID NO 54 and a VH sequence

of SEQID NO 56 [0031] I n other enbodl rrents t he
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52) and CDR-L3 (SEQ ID NO 53.) [0033] In certain
enbodi nents, a CD154 binding protein, e.g., an

woddbé/ 1188254 anti body, of the present inventiompcr/us2008/003735
conprises a conpl enentary sequence conpri sing or
consi sting of one or nore Iight78chai n CDRs of CDR-LI,
CDR-L2 and CDR-L3, above, or a conplenentary sequence

ot SRRSO HOTmEl pfip il B RN B lover

r esguses thaalwith thewamoidifiedgrroteinn enbodi nents, an
ant i bogﬁg of this.invention g&pri ses or _Eonsi S of a.
COHOZ73k| Assrdingly An em—lwmg menis, pie,angiggdie inpvgptipn are

I D ot
sl rieoflts sAhER pES'S Bihbhal Ve Ry ey
5 NO cdnp)gatasd ACTRntBorabmOidtyy tdtrs &83ny fuftdetial oiate(e.gi n
enbodi nent.s, this nvention provide 54 bi ngdi
o1 R FEPUE protei O e RO sy s e e an
CD1adibBiy 8 e iRV &itidhN AQbocddtion-vakh db4ntA D 13a%tibody may be by
conprises or consists of all three CDR L sequences,
whi edvalentoOBR-¢dvaledE@tachmgar argtimay @sRbe 2evesiole oDregolatable.
52) .and .CDR- L SEQ | D NQ. 53 nd ein.the .
o1 MERAEP R ERR S Mt Mal he esitip B A Aol ccpioggies of the
10 CONSre§dng irffen@bn irchide &ubhid niot i B Rfctivi] @lbiétded such as, e.g.,
-H (SEQ ID NO 48), CDR-H2 (SEQ ID NGO 49) and
CDRuReppiEgtic qgens dmg), tpgpsiolpgicalliy adiive peotsisa; fop gxample
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co i G 1St f :
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seguence, of . SEQ | D r 58. J0O In rtain
o oS Sk imagat Behgues RPN oF ESK hrttascepy.
i an)%gh]? B 116 & RiHHe$ @RarAple] Hfinc ot hoted ve WBRHARE Bt ddies of the

to | 1D NO 62 and a heavy chain sequence accor di ng
t 0 BEENtidD dOcowBgated may hegreasgithrihalihfesof th¢antdpds 4n vivo, and/or

bi ndi,ng protein of thi.s inyention CORRLIS 11 gh .
20 e o ATl Rk AT SaLe ey R eS8 Rt Bl g amibocy

ChaadRoseaUpNEElia bagid itd thelifnine sg@erNQEx@ﬁmplésQﬂ%ﬁﬂtaHl@ functional

certain enmbodi nents, the CD 54 binding protein of .

t hi Bojetigeaf thentype istudsawlmens glextramdlydraygirnydpethacrylamide

acc ' I - '
e TR, bR, 4o RS Sy LRI TR e
CDl cdmpduinds such g3rthdsei desaibetilin 8CITWGBR00C00208Apr i ses a
l'ight._chain sequence, according to . SEQ.ID NQ 69 a a

25 heaw7§hai\%}e§%§ﬁéﬂe@mae@aptﬁﬁh§ %RONERS f BANO" grpeit] pe's

ot E%fntl?e‘f‘f@%q Rl Rty B&%ITQ]Q potgmb¥, fsh é%nﬁ)‘l@ir?bﬁiidqnally substituted

conprises at |east” one of the sequences according to

SEGttdightior begich&Echaimpdgalkgene, $Blyallenyiene pr pokyayyabdene

ID NQ 72, 03 The eguences of, SEQ I D NOS: 3-8

o ePOUPE Rt PPBRIAS TR RDER YRR e - S morply o peicro-

al t go1psHctRidRTISed fdrdkanle VERnéR\VARAFaOR, 2008 Rk iDiscovery

CD154 antibody is the rat 342 antibody conprising the
30VH Hofies HOGOY MY, Pestvel o004 2BxmencOp e Tranchic

seq LBy NO 30. The invention also provides

an ?goﬁgtgg§§§§%gg'inant or synthetic DNA nol ecul e

that conprises or consists of at |east one sequence

selected fromSEQ ID NO 3 1 and SEQ I D NO 32.

Additionally provided is a vector conprising at |east

one sequence selected fromSEQ ID NO 33 and SEQ ID

NO. 34. [0039] The invention also provides CDO 54

bi nding proteins, e.g., anti-CD 154 anti bodi es, that

bind selectively to the sanme epitope as does any one

of the anti- CD154 anti bodi es di scl osed herein (e.g.,

"~ AN SN A o NN . o o - .




t he CD154 binding protein is an anti-CD 154 anti body,
anti body pol ypeptide or fragnent or derivative

wo e/885s6 the antibody may be PEGyl ated on t hedia@byos00373s
chain, the light chain, or on both chains. [0042] The
present invention also provided9an isol ated,
reconbi nant and/ or synthetic DNA nol ecul e that

S . .

sl 2786 paichRRSpTihy HbsHue&alic ARy PE PR, g appye-

18 menti&ieQ syhdiix p@ymefDitididfie bie oremba hydeodyo diether bs methoxy

this invention also provides an isol ated, reconbi nant

and®@PPSynt heti c DNA nol ecul e that conprises or

CONfy ; f

o (23F SRe Ry SRRl B AR AP el gty ubRituted
5 SEGsttaightior bmﬁchﬁl‘ihaﬁ@metmenegls@o])Qad\llﬁpr@@ler@@@cb])

NO 27, .SEQ ID
73 ?‘ﬁmf}ﬁ?ﬁ%f@deéwsstﬁscrﬁhﬁ@gyofm@laﬁlmﬁ SﬂP'S@l@és
{)@l? (etlydcheg[yREDEREN A the MBS %'(%Mﬁlé?n%gl'yGolPNP‘dé'ﬂVa@i%@ @ereof.
ha npri ses or consi sts o | éast One sequence
seI BEﬂ&bl Pa@w@E@ﬂ@llN@ccmnarmlm iplude; lacztos_t:, amgpse) dextran,
I nventi1,0n ct or

T e RIS R BRafa st B el RS e AfR o

10 DNAIngRIde ¢¢tceiSe Bérivdtives, ifoivéahipkithidl beRoGvERROEH @ Blips such as
the vector conprises at | east one sequence sel ected

f r omabgtgdpaamheééce JhereaotiNeogropg m jinkegdireptty osthrpugh
e %L?ﬁrﬁ&g t??ﬁlgd r?)(/th@ 1fwill bé gﬁ%@élatw tl?a‘?% tﬂeggﬁ‘é of such a

ention pro es an
r ec gﬂd&’ﬁp Rl tin s@nelimtansyyfohatpact dPNfe protiec uk ehetlivilding group between

co |ses or_consists of at |east one sequence

sel Be@el qdfyOﬁW@mtlapﬁﬂ@p%nﬁrnd SEQ ID NO 57. In some

enb n &;5‘: Rekisdl, BLEWI 1ly be i
15recgﬁg?ﬁag?65&p or S egu?e conp}} fﬁﬁ‘y cm

or aasirage mgleuilabwbighﬁtﬁ@d: ﬁofxﬁO(HBa S0 OB P4, préficrablyfrom
00 it nbod this i t

o SR Bt SRR oD R e The

DNALSIDInRE M&@niap af p&?ilak 8€ §e19&te&9mﬁie95a§ls%ﬁf t}ﬁztm{eﬁél&i use of the

one sequence sélected from SEQ ID NO 59 and SEQ I
\Ne; pl@dnct fbnemmie ebilitiiforteealize to he_rtalmtzmw sm:hms @mndr@sn extend

oan |soI e I_nant Qr._s

0o SR EYHTERY 07 et BF G Rh Rl 20B8 AhatsY Brygepetvery
59 Ré‘\devﬁf@ﬂ £3 1N6% 5)6Thud, G8HXhmbte, WreCtﬁe prtuenis dstefduatts leave
of the invention relating to 154 bi ndi ng proteins

an dthﬁmrpul@tyaqsnﬂ ReneimBisdissue, foraxagphplor yae Wdhe Eetagent of a tumor,

T e R
sel entodmbutar wesiglit o arcid t500@Da.cFor applivatihs sfifeecthe lproduct remains

function, corrpared to an,anti- CD154 anti body. hayving. an
25Fc flhe sirculaions dsnry BeadeniagrpTe ks bigher pi ecg&@a»%r@}
i
e T e B T LR SO 2009 Da o
or MOQOFDQ ack a functional Fc region or constant

reg equenc be sel ected f.or use. in the
| o lEB0E  PaGatisy ATereues paBHeG Bl e ROl Aliafsrieolymer, such as
bi nﬁél?&tl%ﬂ&{e%ly&l)%desﬁ%lhh}cﬁ xﬂéﬁo;@ryolﬂaﬂy@ﬁeg&cdmsr a derivative
invention are ‘nonoval ent for binding to CD154 an

30pr etheregbl apd espesiiallyr with e eepleqularcveaghtiin tee Iiaea%frmmeqbout 15000 Da
adm nj t.9. a subject relative to a conparabl e
CDEEW“% @?%OIgroteln such as a bivalent anti-CD 154
anti body.[0050] In certain other enbodi nents, Fc or
constant region sequences, if present in a CD 54
bi nding protein, e.g., anti-CD154 anti body
pol ypepti de, may be sel ected or engineered to conprise
one or nore nodifications (e.g., amno acid
substitutions, insertions, adducts or del etions) that
reduce or elimnate one or nore effector function(s)
relatlve to a control antl CD 154 antlbody conpr|3|ng
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[0053] In sone enbodi nents, the present invention
relates to a CDl 54 binding protein, e.g., an

wobos/118B¥o4 anti body, conprising a heavy chai rpcqft2008/003735
sequence selected from SEQ I D NCS: 5, 44 and 50, and a
variant Fc region, the variant 8fc region conprising a
first amno acid residue and an N-glycosylation site,
t hew it st : . , . .
chelPBEF PRI e ntiBouURIRRE, erFAL dranbhy faBhth of his
i nc‘mee:sto‘acm a’wsbxdmg bmh:kubmdylonﬁlagmsmdwmlh mdm;caktf&qtmr functlon, is

h d th dif t
© ootthebed (g ieti BT meri Sty Lrdy ClpeRvea)
al t ?Hafégla@éd’l?&éﬁﬁ't@m b dteheatl\lreqhaie@ts VMhakHSR etdbodimérls, the

certain of these e |rrents t he variant Fc regl on
5¢ oniﬁMIdels’Sdmlbedly dem@éltvg or amimdvdmgmnpaﬁtdacs inwerdion is an antibody

b BEETEER 1 Ao o £t b Bral s 486 Vel heish sk ngtached
Pr OfoSPEG efhét-on tae héaNyl chield drfle Rght dBaIYor BOBHTPT hiS IFAY o F(ab )2
heavy chain CDR3 sequence sel ected from SEQ I D NOS: 5,

44 fipgmed, theraef may be humen pehymegtizad. the variant Fc

r egt&gaﬁ FXS? '@Y,a}n cér&zﬁﬁ ?‘.%]Ps?‘@? c% otflgérlnd lﬁ?’lgg,‘nt e Mki-CD154

10 corrmibs)un:g ofl thiy &ivehtiéh irbiaalibddiey thiwyaré atbdéfietobyt &tﬁraleavakachment
of or altering glycosylation at the N glycaosylation
si t of fupptignal moigiiss sueh asvatersqlelle palvarsas. sheh #duced

ef f nts, the
11 BRI ek, odddiyinbes bEpORTARIPRBIRON SRS, L1
AT 5, e s
| S | | |
gl yE%1§ l%ﬁmstﬁol.lﬁme} or paly @RS albtfori ﬁﬂﬁ{es‘moweto R
15N | Lfpsgleial w%roﬂgw @f-ﬁoesmﬁowodqemmngmamomn uaﬁ ktfhn do the
sequence S. In certain enbodi nents, t
N- | corkesgongliyg osxylbélf‘ edprotoins f Scﬁo 1Rl A.le-shpwéklaﬂhahd%blld
se a n_e e .
N oHERSRer & Prydsy BbleRutrg B ol TT ok, AlSutmerssignce, New York

accRYdizgg-389 (I‘JFIH)KQH@&SJWW@T um $hisi D Gerle syt S@t@ﬁée
enbodlnents the nodified first am no acid resi

ani 3%5:808-81 b¥cvamerkratiahd 982 % HepkBinsdierufd 851188; Katre ot al. 1987.
Sys I f e above enbodi nents,
20t he})FoecducSe%dgg%% S’ta gr%rAt%inc Slojolrfldgxhl bited by any one of

t he[(288] bdgli@se embaditichadyntiodipifitheqnedent mvegtidn airélaﬂgbodles
proteins described herein is reduced blndlng tg)%%

r ec@ffched tmtlonahnmtteaﬁhcwwph‘éﬁbg engglycqih(PEG) moieties. In
rec

Fogh Fer e b RN B Rbb e o libody Blahal g the PEG
for meie&nbb eayHegiflabhed throughrmy anhta’(biermnms ‘actdhedd=clRin or terminal

b| ndi ng duce b or of | east abaqut
51, samgiit RagHae) sER oS bdbE sy TS 18t pmple any free
or &R, 1@*?1@”&116] ﬁﬁirgxﬂror Wb@xylg%ti’&kﬁ SuchfdPhitlo QEidS ™S occur

about 6-fold or nDre about 7-T or nore, about
8- f patdrally intheeantiybdy fragnfmil ot negy bnﬁr@meamdunwltbe friggarentrusing

bl TR LPRA efholl CRGT R USRS 2 wo

a Cp¥/2497i)Ndh BEbtREInIdiments, a Fab frauthdnt GDt}ﬁ5l4wentlon is modified
anti body, of the invention with one or nore reduced

30ef f BY: thsradrim%lttpélirﬂ Sytermingleand af e demer @1am orfed THEKE aFhiRg acids to
to Qil {)t{aghﬁgﬁtetﬁ{a%n@ﬁ)%gp ?[et)ﬁ Pr%%écr%g Ohe addmonal ammo acids
recep ors I'n certain o ese enbodi nent's,
CDl fdrth d)mbdﬁ‘mg hiiget region cengmmgoneamtmere@@iﬁmeaamdimcty which
does not bind to FcgRIla. [0058] In certain
enbodi nents, the reduced effector function exhibited
by any one of the antibodi es described herein is
reduced binding to a conplenent protein. In sone
enbodi ments, the conplenent proteinis Clg. In certain
enbodi nents, the reduced binding to a conpl enent
protein |s by a factor of about 1 5 fold or nore,
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CDl 54, or an anti-infective agent, may be used.
[0062] In certain embodinents of the present
wo ugissn, a CD154 binding protein, e.g., anpcr/us2008/00373s
anti - CD154 anti body, conprises a nDdlfled amno acid
resi due, the nodification all owdhg site-directed
conj ugation of the protein or antibody to a functional
ct 0

Cer tg?f%ncz{égg Jﬂglehpﬁ'laﬂ)%gttgé hed. ﬁglng% gé‘g%x}g uJeegit% atetach two or
I S mofyRE@inisedudss. due nodi fi ed by a cysteine or rri xed
di sul f| de_adduct. Thus, .i.n certai %B%%Odl ment s,
cD1E288) nin seytait awpests of thisinveptiqn. Okﬁwﬁbewovalenﬂy linked
pol R PRAM @lneded@el lbbaed AR
resi d adt IOIlléf)(;utﬂq;facyst ecﬁltr?gg%r eygl ne rezg[ig%lu %ﬁ%w

5cer fragmer&raslﬁ dds mnson thmhaRE(B moliitedattachéedodie nmdﬁidaadmtibody

or Fab' fr a .. ] 0063

Thi gagmvgmq @E@gﬁyi"\l}? aé‘rlgw %@P&%éyge&em&e

SEOjbeited ﬁl@cffé%n{éﬂt thge male§411Md@@'M9 g%éﬁlﬁj/ BEa d?su%hlde bond

anti - CD154 antibodi es, of the invention.

seqogircestioflar, heulpheserbon hemsht Waarerretrial cgrmm is gsed as the pomt of

S el A SRR MR Db Tl il o sl

10t hed@pfativddtush b RMimades faHd thaEin® denvAiess flapBe W8ed! An activated
expreSS|on vectors conprising one or nore nucleic

aci BEGenay, be wid as élmém@eg mgterighin he psengrationad REG@modified
The | {i)v g%trfrsgmegl!s 28 degcrl ‘238 ?P]O\le r&% 1%@(9 9}3@5‘,{}%}5 ge £J9y PEG

vect Isithg any” o e syn I Sol a
and¢&itaihg AtRioD adcti I gloap Gudtastn @L@amemaﬂylab&v&or ester, e.g.
[0064] Thi's invention also provides a host cel
corrwdp@qetagmde RINAME ey geth owleimides 8 tvinry! selphere ¢rm/<éntelpblﬁle In
In certain, a C e V&
s o, B Lo BBEE i MIECEAS PGB BLFGrHR pro
ant inofdoulkb4vithnivohaslyimide Ml¢culddg Startihg maf@iabs Map be obtained
conprising any of the vectors described above _under
con¢Rmmgrssally (forgyampletron Nikiar fgmery ShearmiatesPobijmeggs Inc.,
pro t t tRehgs -
Continfyfl, AL DS of by rbRn Blim! GrRaSiIg Bl il tarting
CDI m’éténlalsndmgg:opvmtmnal drendodl iprédedtrts.aRartiboldy PEGanoletndes

20 o1 ae AARBEHPEI BN i CoBmablF ik NESR BnF PhrEwater
aci ﬁaﬁg P\M?fn%ré QH@ @thﬁ‘)) lhad MUPERIP M (B'Etaﬁlagl%tfﬁﬁﬁ ke, formerly

mar ker’, be a’radi oactive isotope, enzyne,
dyeSkmarWatot)l n. | n certain other enbodinents, the

f t hi s.invent,i ted.to at
o0 IR, ot e MR B0 SE S 2 mocite
r adiF g8 SRR wHidtlisRGY1hW@a, i d. X PEGH(P19{dhylendpdfroQPcovalently -
154 specific anti body pol ypeptide or fr

a
25cr eaftdched thersiteweg: iaperdmg tathe methed FifSPLOS%thni %9%8546 r(see also

BB PR SERLT ol Bl pcons

conj9gpal edilton HarrisEd) REnﬁ@GHtéss MWCYiortkptP(ﬂy(re&lyleneglycol)
al abel i ng noi ety. The

bel.i ng agent
bi of-hemis| @P@t@\*‘é@g’éﬁchB&lqaﬂﬁﬁ‘%eég%%t] I}r@@tﬁaﬂé and S. Zalipsky
r adj land <
[ 0sar” piicdR CHlricd? SOLiEhy, o AfirRh DE nd “PRRohURakAfProtein
30var CawplingdFechhigu&Dior Sie Biondtidingl Beieneistysl, 998, M. Askamt andod. Dent,
154 _anti i es i.b erein d nucl ei,c. acid .
e qIEEdB BN B dor P B Ber e ddv Rt D1k Lefieer
| NVRESEWM EE 8153 11315)4535 hﬁxf&le%txaﬂnﬁﬁsﬁE@ (Pt A4 10%steIdn the
or 94%|dent|ty with a pol ypeptide of the invention or
with a nucleic acid sequence that encodes it. Mre
preferably, a sequence variant shares at |east 95%
96% 97% or 98% identity at the amno acid or nucleic
acid | evel. Mst preferably, a sequence vari ant shares
at least 99% 99.5% 99.9%or nore identity with a
polypeptlde of the |nvent|on or a nuclelc aC|d




glycol. In certain enbodi nents, the functional noiety

conprises or consists of an al bum n nol ecule, such as
woeIRsser um al bum n. Accordi ngly, the invent igi/us2008/003735

provi des a PEG |inked CD154 binding protein, e.g., a

PEG | i nked chineric, humani zed8r human anti-CD 154

anti body pol ypeptide that specifically and

gl R AN A s
| acgrong covaidely lpkeg ¢d hyinglecthipl goomp.in k@OGdified hinge region. A
corBP e PR B Fo BB EAPRS R A A RERR andiappach of the
an aﬁfq;n'e g%@‘bn"’lﬂé lﬁﬂt‘é%em@cfe hBFLPLRRARE i NVenNti on,

whi ch may, 'in songé di nents, further conprise a
5ph amnﬂno@mqlz(athyﬂemgbfeplt) ablymer aavmg a.maephanr weightafiapptoximately

1] f ti ' I fy[t
corEPLDE TR R ER AR e TS PECrA st fithe Hffpgment
Su%aﬁ‘ﬁaeréfﬁfe BXEPREmakly 401000NDaUpPPr essi ve or
i mmunonodul at ory conmpound or agent; or a diagnostic

ageWtz86]I nlncanotberembedveinteshe Sinctipeal seipyss PEGrand is attached

ooy B8 ot BBl e iR e SRAsEEh ot AT 2126 Bhrgien vt

10S pel‘fahfeirﬁid%)gr&fp igatthcHel td Bt steineqdyidedat the CA88ninalend of the
descri bed herein. [0071] The present invention further

pr ohqaEshainnandRseh pBYNG ET8HP PH edysytl)r%svbmhaﬁ@mé? ?mhialﬁlked toita
paﬁﬂ%@d@%gdeﬁl%%ggtycgl) AR Hé@ aa:) rrﬁ}]glo tcﬁ‘lai"@gign Qf]aboﬁt 20,000
f orbgoiThgtotilhrolewilaodeighngtiths PEQ} dttachet tephet)ﬁntlbody is therefore
adm ni steering 8 6 subj ect in need thereof a
the?%@ﬂma@al’f‘{} @9 P2cti ve anount of a pharnaceuti cal

15 gg”@@ﬁ‘]]‘ | BN SRR ehrtoBEnéht qgé%cgbﬂﬂ'rﬁ@el@r@?ﬁ@and% dttached to a

nti- CD154 anti body, he present “i nventi on
sucK(abpdtagnivat apyg the petbodsdesombedfintWe W27l iaod, WO 04/072116,

d'seseord r achi eve Thi.s in nt n

ol SBhgey by ARaeISe PGP Ashed b ey Rr s R B C-
ONetefthindPéR] G eaBh FabHES, chaitl 8nd EA¥HREIRG gig%t%'oiﬂﬁﬁily@il)&emdue
response nediated in whole or in part

si ghasldomglentdy linkestapt aameﬁtoxwgly@thytlmgmpa geridig having a

met ho risin f

20 g0 o SRS Peledl P iPERP V80 Lt BN BLREYREpf of the PEC
anmoattich@f toahe tredwgaaﬁitbdp & tha@fme apltnomnaaammbmortga a

CD154 bi ndi ng protein, CD 154 anti bod

of I10R88h byesstain ?Wé?fim@ﬁts oé &‘Eﬁ"t‘tﬁ’&tm‘a theantibodyof ehl%ﬂnvenﬂon is
pre

LB 380 RSRRTRSNENSEDUSE phaf O b iz,
pr eBEGYlarg ethgnm thé heavyohhagn tdedighnchdin sy bd)tbmln othepus

er thematosis (SLE)..ln other odi t he et hod . .
y‘%}%‘g?{nsntsf gggfm,‘? merm&r\g@gﬁ g}e Q‘%‘B}ﬁ human or hoS8nized, is
d' aﬁEG?ﬁﬂed"bnt Shefor RBVABN G 'cHatﬁQ"lﬁ'ob'dﬁ@ o %Hﬁth _ﬁ';‘fi chaih®lor on both

exanpl e, rheumatoid arthfitis .
! nvheratvy@nd;hgbmhaats a human ant| body poI ypeptl de t hat

emoRRP AL oty St erBateats g pE R i hayiopdy is a PEC-

rmnnmatde&ﬁtlbt)@y (3. N4IPRG-TirkeSRlbrAN aibsy) Mafedih thad PRG is linked to
above saturating concentrations for CD 54 bi ndj ng

30 basti apHbedysatisi aygieing et p hising repidun I SERIp ambpgdimgntssthe
t f
o s pE el G A Bt eSS Ghapfd Rt o dftleps BAD. In

ant othethmbaBmiestspthd PEG may vearytiaisizedrdm dnyweinire ,betvh:en 20 to 60 kD
human anti body pol ypeptide is PEGlinked. In certain

enbodi nents, the human anti body pol ypeptide is free of

an Fc domain. In certain of the above enbodi nents, the
CD154 bi nding protein or human anti body pol ypepti de

does not di splace CD154 bound to CD40. [0074] In

certain enbodi nents, the invention provides a

pegylated ant| CD 154 Fab antibody that |s nDnovaIent

B ~N~A ™ A - L o s r




[0080] Figure 6 is a table providing the am no acid

and correspondi ng nucl eoti de sequences of a VL donain
wodoogiigssgody 342 (VKI gL4) in which the 342 ClpRy/yR063/003735

grafted into human acceptor franmeworks and wherein

certain key donor residues wer &3mai nt ai ned. [ 0081]

Figure 7 is a table provi di ng sequences for the

COMphAhSvd). quu efhebUffdr ki D1 REFAANCT sy tibody has a

chal'n regi‘ons) and eavy chai n regions of antibody

342hydsedyrandesize of atdsgao 260 kD. tIn esibgdimienteaidbe presgitiishention

S eqtibre dhotmtbip g anthod S kel ot Gt D viid anti-
FabcHTE4ahiD m%sﬁa\@:rlﬂ 15@'@3&@%%9hmhfé folathR 181aRRRti-CD 154

of graft 342 gL4gH . The signal/leader sequences are
5undmtib|od§adlaaﬂa¢ks ElmtRE@tmqmy& tes (used for cloning

eafippll off st aBPedEBlahis B eing o aRct G124 ghging protein
FI JEdrBprsind) ughtadhaa{ ségﬁmetofsﬁ lmNb a8 Gnl @AV E Etdim Sequence
of the rat 342 anti - 154 anti (donor) am no acid

SequeSER TN L hovhsasia heprorn e HQHSegt or ) {1 anewor ks
S oo | i RO Ll ad 8000000 B9 Bl

10rat aﬁdﬂod@fmtymfswmrbbeleswea%dhemwm zarvevobmbkﬂndand
underlined. The acceptor framework |.ight @7#
SE@cplmomdes shorgxampda e a1i-¢D3o% entﬂs%mqbameﬁo agments of
&%ent%%&odﬁf@d 6 B PhEnaLMIn 2 19QHSA)

gra nto germ i ne acceptor franewor are
al spolgpeptide ( Bkith gm.antlbéld? cgiﬂilgamdnayl-ﬂ(hg'hﬁmcrdasemmhzamon and
hungani zed heav lafgdf ht ha| ns, donor. residues
 HorgisaSeor b Ba A te cPBparer dus RpERPRLEHEd ARUHHE G pntigen-

15" egbﬁalnﬁqg%n{éﬁw KRG cdiATBMBOEin{Rs S8t A54 antibody

italics and are highlighted. The VKl gL4
donconjegatedetotHS A nR§Bsxhiait ingredseggs  vivihleal i/l rglaltlvei @h@ pon-

Gonbuetitbat-rD Y SantRety. 1% R Lol B ellind Hrpegisa-
I i gbénjﬁ%haw&uﬁbayvﬂ.a | Be iRérdadeli Mo R0YE) 3094, 140M, 308 Shkbre.
342" gEQIDI\IO 5("211012),5 | D

|\|o The to-hadfilifeynay be srdirsheramend0.25 mimues tg 12 hpurs example,

2, 0 I L S R R B o i

SEQlfeDnB@reHalély bé- alle&st@ﬁda)ys ﬁE@st DdlB, afliRagt 1341Rys, at least 21
gH7"), and SEQ ID NO 1 ("342 gH"). SEQ ID NGs for

t hed%a%}e%sﬁgs Hayss feaih! oRi QfrPEes) . in order from top

7 P SRR B R nEFR B Mgl
andirverrtor @ antbodsENbaifidwithla fuhWiinal moie)ty bTH@beﬁE@wiﬁx a

NG ,9 a SEQ | D 11 variants sho
25 g iFiebIA TR Ho R GRmPIe & (GBS SgloPe sz fve of biotin,or
Fi ggm@gaﬂinﬁpqe%en{ espectively) for expression in E
coli. Accordingly, the nucleotide sequences that
cor {93bndn same pmbedivmantssefithiShryentonbe anti-§i S#@ntibodies of this

differ fromth cl eot. u

D et e iR s S RARES flgi Bl belly Speatcd to
nuch @dragéatic ggeritoF ex4npIt, a@dlolicﬁ&&ﬂdr rEdlgmiceldee g., 111Inor
provi des VL and VH am no acid _and correspond

30nucP@¥).iterdn sraickyie-8s tetarusdaxgid oprigmy), tamlldt% abers%tilera?ﬁ‘étlc agent
sequences are underlined. [0085] Figure
11 S?@L?%ezﬁgﬁland VH ami no acid and correspondi ng
nucl eoti de sequences for anti-CD 154 anti body 338. The
CDR ani no aci d sequences are underlined. [0086] Figure
12 is a table listing rat anti-human CD154 anti bodi es
i sol ated by Sel ected Lynphocyte Anti body Met hod
(SLAM). The table provides Kd and | C50 val ues obt ai ned
with these antibodies in Biacore(r), CD40 binding
assays and | CAM | upregul ati on assays. Data obtai ned
mnth antlbody 342 are hlghllghted [0087] Flgure 13

o " o o



i ncludi ng Fab' fragnments and anti body- PEG conj ugat es.

[0093] Figure 19 shows two graphs of the anti-TT
wd(4064/838s% t oxoi d) 1gG titer values as a functipe/@$2008/003735

time in cynonol gus nonkeys receiving either a saline

control or various doses of anBf#~CD 154 anti bodi es.

The top graph shows IgGtiter values for days 0-20

af t t I

RS R b Qitke LhGakRR: Sty Il (R GRCD134 RRABRY of tis

f or indtestion3die antilsddiesrmadified by being eanjugated aonah m@mgmg;ént

TT chal l enge on day, 30.. [ 0094 e 20.is a g f
t helagINg g8en strgmmygldleggg{) r%l%giq%p ing moigty, (e85 f?uorescem

f unﬁl‘bi&@l@? qulﬁ)héfﬁ/e'rﬂoﬁﬁfé'bogﬁlsﬁﬁﬁle%?ﬁﬁ%yt 3g B?Gtﬁbx"lbéiﬁde tags) for easy
various formats of anti-CD 154 anti’bodies at ‘a single
S dosesolafion ogdétgetiomr hu5c¢8, agl ycosyl 5c¢8 and agl ycosyl

Sl T e i e
f r agiiBidatioAk& asth m'lwaﬁﬁs&dlw 6ﬂh@1ﬁ5@ib@ﬁ§@ include serotoxins or

di mal €i'm de bri dq [0095] Figure 21 is aph_of the
ant eytamxictagents iecluding any agepkthat tseietrvapmélst%(s gakills) cells.

f
o 1 e nclid e ohThr IR Githe R U BIS0EE Slal Rpoin
10 154maptah8iA6ids Sspor gistatns phiz6X18)¥alicBdAdrinks Sforidas|Ranibsterlins,

days 0-20 after challen e with TT & pri mary
r esiasnk eytopkalas) BFB@EW%‘ ppD; ethigiysp Hﬁn’@én%?tlfﬁgmﬂqﬁf@wm

ohag.m : :
P P ORERA, RelopB et LEHAND e B NG ddoptan,
shodaunohei¢iasdihydrory aﬁﬂhmmmdabmremuqxaatrahq; snithrarhycin, actinomycin
cross- bl ocki ng of | abel ed 342 Fab' bjndin
CD1D4] e Y rBle oy eIsNes EIYGRUERECTus, PEocBing. B sAineutidheaipe:
unl | ISito @t d in each

o g’l%%g’gl&ﬁ Aty g‘"%%glgalg h_o"i’xibéb, 2%’%B$ 381: 23E
- 3[!1296]23 IFunctRﬁldt maRGes ugdd;in zémjugatﬂﬁﬁ)lcl@ded)uEmnmt dmited to,

i sat - mat che t L]
con?‘?tf ﬁqslattef] 2. Ita?fﬁpéﬁgréﬁmﬁ?ff g’g%%)? P‘&%F‘&E@F‘ET %c&l ng.
[ 008R1hokreQhte S6-Atbr& Eﬁ&frﬁnﬁ@% bhige! J'tirlal@lWe C3LEIQBRuFil
anal ysi s of cross-blocking of abel ed Hu5c8 Fab'

bi nmm@wmemimatmgcﬂg@s@(ﬂg mechlorgtharzine, dhioppa chlorambucil,

207y crsan oty B3| S it S COOR yflitihertide
381busu2t‘35) dlbﬁﬁﬁ)mﬁﬂaﬁo} steptozotédin, mﬁ@ﬂymﬂ@andZ%dlclﬂéhbdlamine
(see Exa A33 is an isotype-matche

conphaanuerﬂlb 68@%5) alﬁala iphenthrasyelines (¢ gedanprubigin (f%mlerly
ol ARt el i 8530rpREN, MibiqRRop dAclHORTeiRttdmrly

bi naitingnrykin)ableaugcih pmithrandycirt) anﬂiﬂa’%nmni (szKb)scallcheamwms or

anti bodies to I e 154 protein,
25 Co4BQSBIMEAnS Sl @% eppdieyqngp. nepeargnfst @@wp@ﬂ -My{Qig Agents

cmap, § W&ﬁnﬁé Qﬁcﬂnﬂbla&l@ﬁe@oheg GHHleq, 2601, A akded@Ritug Delivery
showhg the results of a platelet aggrégation assay
desBevibwd 5B rl 7Ex2d gfbefutthes dataidsy 1) perforned with the

e 330 Cu? utioRal maRE iy o e O lmfae? Such as 1,
Showslnraea@w SR Bhsrmihw iCli€dRn 20 i8¢ aher med
wi th whol %f} and bg second panel shows conpl exes

Y /1%@@

30f or FraeEsig UNPEG opstafineapr dregesuchias buknetdipiserkio,

20! JRYEPYren AR, Byl [ ph AR R My gpemin

Figure 27 is a graph showing the results of a platelet
aggregation assay described in Exanple 11 (Assay 2)
performed with positive and negative contro

anti bodi es. The results denonstrate that platelet
aggregation is specifically enhanced by conpl exes of
the positive control anti-CD 154 anti body and

reconbi nant human sol ubl e CD40L (sCD 154). [0102]
Flgure 28 shoms a sequence allgnnent of hunan and

o o o o NP~ A N -~ rrc o




the art. [0105] Throughout this application, various

patents, publications and references are referred to.
woos§118544r €es of these patents, publications angr/us2008/003735

references are hereby incorporated by reference into

this application in their enti8éties. [0106] Standard

reference wor ks setting forth the general principles

of fBB%
in ar t i ncl ude E{us u Fgg%ﬁcgag\e%)}%@se r‘#t% ng%sgjg g %&;’r}qﬁs
Mol Em;dmﬂs oBiirtkreglyinclhdéyrbutiteanot Enfiied 30, preteolytic Icn:@jﬁ@B

ang}lzﬁscﬁglaseg yg%.%r %8@%&(5)%;;6;@% era%%oéagttem@bpal qjy Mol efi%gnrd peptides of
%reém&t Bﬁty e BStSH"mltE(% E'}(fnﬁ%'\%%ﬂl’m\@folﬁu{s shSPE abrin, ricin
Kau man et al [ ecul ar
5 Cel Aupsuddxmomsotxotaxusroo kiq:glpyhemadomm wiaptensioig (farexample, but

Boca Rat 0 dstgl;%@)a%progegﬁgs ) dggﬁm %oﬁgegg)gis f&?ropﬂinterferon,
19 7

0 wrrdlennibei i ey

ski bllasmﬁlogéIGacafvfatdrmihuﬁﬁbotf@dgeﬁtl\bﬂmhnhm;og&nicl dpeni, e

A Laboratory r€ggnual 2d. Ed. | d ri Har, bor
Lab@rga?%%tgﬂ o QStathlaBgIS§F‘P‘Hgg BCFFO StN ”’Cﬁ‘g@?oveﬁﬁders
o RO Blrs-l@{f)ﬂénorl gllﬁ%ﬁ’@? Tbo%sa@eg{)%ﬂ\%%m/ 1ﬁ¥res%(:h BOQKymphokine,

Eurd mte reference
wor kﬁerk:akm- h{Lf by, irtterldukirg@ (Hr-2), irgenlevkinpb €H.-6§, gradilacyte

Fnemafionige hinsh St fror (OVEGS), effitfacdis foftny stmulaing
o1 Dilab(esc ), hafve gwhwﬁabpmep ) diBerowtiiagioaw: H 1|

npani es I nc. Definitions [0108] As used
her 1289] chenfenmdn@tlnomebmdméuqﬂ@t@tabie puhstangessusgf), for

15 5% O 0 o e D BBEEL LR s

an &Eﬂyhre@tbra)&ﬁetﬁﬂgﬂobﬁﬁ)ﬂubﬁes@ﬁﬁ nidtérids, dimineddedt mpReiafs| C
bi ndi ng proteins. 54 bi ndi ng proteln of. the

i nvbielunainesegpt @@WpalisS@dmacm‘eeaetclléﬁs@ pogitren émavapg nsfR)s (for use in

L 00, R LRSI L e o e

enc géneRdlly B9 dcidaH00fat matab ionstthat kears be COrgngatdsrbtdmntlbodies for use
fragnents aqr der.ivatives but y@l ch no t hel e

20¢ onft S3ENGsHE RS HEDIF wrymen e bids harssradishepsresifase, alkaline
str | ] h
con R O AORIAI DN 4 APChaRR LG At proticic s
fr omchidbetrapthvrdm seilif addisioisemitablo rﬂuemqq:ﬂt enat@iatyingtude

al . 05. .Nat %otech 23: 1257- 1 8 and Ho et al.

200BMBFIHIPRE, SUOEFTE/IN, “°ri§?e§‘?f° §8¥?Paée G ng
Pr OHRhibr&fiaARYRARA AhordBeéil %alfl $ 6klofife amd ?ch@@‘ﬂﬂhd:%ultable
region that is functlonally d icient or to

25het bnmhgsgomsnatamls iimahade lupiiealysugbledielumieescens mgterialpinclude

|np 0 | f-1ife and/or 0 I 125
T R e S T

proP@LHéhﬂ§M9&nﬂpr|se at | east one of the CDRs

descri bed herein incorporated into a bi oconpatible

framework structure. In one exanple, the bioconpatible

fra ucture conprises a polypeptide or portion

th ﬂﬁ ﬂhA& E is sufficient to forma conformationally

30st a[1)3®0]st I céntaiabhsproppthetpresent ihvarmtmnoelates do nsdalk:faoicﬁ encoding

whi [ e to display on or. .nor. guences

ki R AR R etk Cojliss garibedicy of cﬂﬁ?&em ipvention.
vari abl e donain, etc.) in a localized surface regi on.
Such structures can be a naturally occurring

pol ypepti de or polypeptide "fold" (a structura

notif), or can have one or nore nodifications, such as
addi tions, deletions or substitutions of am no acids,
relative to a naturally occurring pol ypeptide or fold.
These scaffol ds can be derived froma pol ypepti de of

any specres (or of nor e than one specres) such as a

o T T



Hol I i ger and Hudson, Nature Biotechnol ogy 23: 1126-1
136 (2005) and Hust et al., BMC Biotech 7 : 14 (2007).
wd dd2lspn "Fd fragment” is an antibody fragnmasir/ddads0srss
consi sts of the VH and CH domains; an "Fv fragnment"
consi sts of the VL and VH domai$fs of a si ngl e arm of
an antibody; an "scFv fragment” is a single chain
ant
o dtﬂgﬁﬁlg%{ag@ﬁglﬁéy srér@?l@agﬁ\é%})é&%eﬁts t@{??&gétﬁ if 189 rélyt'ég to an
pepisoked, 'rembmb;naanamt{m‘r'syhtlfenag)mtﬂolecmlat}mt c’cghmlseh angor more

2"\ segencra shietipd Hopbive o cankiting ShobQUBNEHTS ¥k 18 No:
fragmié%m I\RDSFBCQEQ’H‘J N@ﬁtlgmsdtdgqemem esmmw 21, SEQ ID
Hu agne

t et al., supra
5(SI N@: 82d8ERIID NOt beﬁﬁQ IEN@rZ%SEQaIEN@IZé SEQIEdN@ 26, SEQ

nac B o7 seelnbie® es S yB W, 1 SR8 I a e sEQ P NO: 33,
{ ri shodieRoane, SEQUDIN! 4t B RizndisesEQ KU: 3hosk@eD NO:

of the present invention include, for exa

hond¥iSt? 12 I‘Hhoﬂh@ﬁé} %N@emcSEQEIBd&Oe%O a%SEQ ID NO: 73.

var AR e SHERFR G oo Falaf BREP BRI B8

10t hr @gnphides he B MR §e@ﬁ&fce(ld) tHa® ehdﬁﬁtal pba}peﬁéﬁdé ﬂﬁﬁﬁlcludes a
[0113] Unless otherw se stated or where otherw s

i npN%GHWt&@ﬁt@ﬂ% 2% 92294195096 '979?8,&9@0{)}%@5@6%%1 to the
R A A

or IBN@H)‘, SEQ”IPD Nyl 0¢c SBQADINONn &1 CSE(M)IDQ\IGTDIﬂ fSECAID DG 29,

ubSERUBNR S0 s AR P S el imNGict BERAR N: 58 or SER D
15t hegept gO ot hGeduenkd al! ﬂ%'] 3H BYeHi 2tk BO A& ikt @&dﬁt‘lorﬁ) to a nucleic

ant 1 bo or anti gen- ng fragrrent t her eof
conpm@an@nﬂmg)thersewocoﬁa eatiabi¢ domaif i SEQOHANCGd| 8EQ)ID NO: 9,

Cor RO SSkATBINGS  9h5) MR ARSEREY o: sEQ 1D N 56

ant pgepolpongof ragment of the invention that
specifically binds CD154. Additionally, the
af o[@ﬂéht iThp eyclgistacidsdyf thenipyentinarmay Mebmcmﬁurwlatory
hanst er at, rabbit. _chiner I

201 nSeoeser oty 8EorRp Rr P fEpn QTR dogith, i
ConjimgisRited 3’treg1%n)lﬁtdﬂd5r5¢e©wﬂ sédi@hcdsn Foe Eiaihlbie,atﬁﬁ aotlﬁlc acid
of the invention, the term "anti bod¥ excl ude on
or FRISHIWES & YRstaindn BEM furthe smbRdimests: the lflzé%;lt%delétes 102 host
suc b
TR DI 4508 g8 by o ot v
gl yamibodgrexhiBE&teduned un:imSglchmyla}mhKy ge meargFg/eglon is present).

a derivative thereof, wth or w.t
com%HE @mrgseef InyERYQRAISG IRt O IVENES Uﬁﬁl?fﬁ@%ﬁhe nucleic

act hyad §&Grib® HdveS FoPehmpl¥ tB@plteQérﬁ kinvehfibh lufé‘l&ies nucleic acid
tresylate, azirdine, oxirane, or preferably with a

mal sdquinkes Mt areabout §5%, AkGt FoYeeAbrud §§%, @bmtr%%, about 91%,

o ca Bt o BB S S FERRRHRS o576, Wour 983,

act hilt ©99,75% 50099590 BY | 6098 iddntieal to ahybf &{esdég@d?ﬁégﬁx@wded
or neutral po Iymers of the follow ng t extran

30col bereim inchuding fragmenys meof@né@nwme@ts’dag@@ poreResest
pol
FcaEhioals Ao il e P e SR K AR LUBER L ity
f unpidvided heedie dae totht ldegdnernalyi ofitht gamticicode.of the Fc
or constant region of an anti body to bind proteins
and/ or cells of the imune system Antibodi es having
reduced effector function and nethods for engineering
such anti bodies are well-known in the art (see, e.g.,
WO 05/ 18572, WD 05/03175, and US 6, 242,195) and are
described in further detail herein. Typical effector
functlons |nclude the ablllty to blnd conplenent

. . - o



Mol ecul e, TRAF, TNF-Rel ated Activation Protein (TRAP),
and Tunor Necrosis Factor Ligand Superfam |y Menber 5
wol20bé7 85 (Gauchat et al., 1993 FEBS Lett. 315 pcddnk28@@03735

Gaf et al. 1992, Europ. J. Inmmun. 22: 3191-3194;
Hol | enbaugh et al ., 1992 EMBQOI8711: 4313-4321). These
terns are used interchangeably throughout this

ApDi i P . : :
anc{188f Bl e prekafh oA ALR AT e ot iefifcally
huniybridide t64ngaofl themuclioadsds pracided hereirh €Flef torme "specifically
specifical |y bind to (D154 of other species. In..
per?@rﬁl@%%rﬁ%f@,abﬁ[) oé@inggl.ei‘giqqlﬂ i’f@u‘}?ﬂ‘cﬁtt% Pﬁgr}dlze to at least
i nci31disngn, 23t sHad 85,450%50bbi§0 behseEtiveMuSREGAds @l seifuence
bi nd’t o’ humah™ CDi54,” mbuse CDI 54 or non-human prinate

5 CD1providad hereGD ot 5 4equencd oatnplemantdryObesto, Buelithatt has less than

= i 0119] T "ant i - CD 15 i body,”
ool hapeferttitest BrangOih andiinrs SRSERY IoSaRat e Fkgrpund
i s RARliZaRoR it coMERinut el d¥d {els. anGREpRIR DN AN Pdother

anti'gen. Anti-CD 154 antibodies may be intact S
i mihao theoipatifin antibedyasduénce prevadas bareinh uA cegetyrofhybridization

. be i . el
of - TRUER mAch R et bsolfc IHIGHERCRL Be B es R
10t et daemifiedprimB EOthe ash Btap®bete hgbridiz@tictgdssay. Generally high

Accordingly, as referred to In all of the enbodinents
andtemperaderss a1d tony sal qopeentrasianagive high strmgepsy, while low

ant j y ' .
o B S SERRESER AT HEAEE oy srineeny
monkybridiadtionns adhisled by vashinglinfal examhplbcabput 20mB83G et 50°C,
anti body, hanster antibody, goat antihady, .fabbit
ant #sbhigh stzingeneyes pehigyrd ‘Blslag‘?olﬁ Opr X §ggua¥ ef°Gnti body,
ah | Z ' : ) [ h

150, 308] ¥ T ABGIEiGCHs Apdin LaCD LR BIne phfgifs o he present
he ninvemtiori maaoomposkyleader lor signalrsequences. t letadewaridesignal sequence

anti body, a, bispecific antipody, a single chain -
it FEOUYY ot Gy BE o B etk i BB afer o apa it
di ahQil¥stodd 1hal ddl¥erbin ERbLOGRRAK, CH189 btndiRdBrofeins of the present
antibodi es, and nodified Fab fragments. In certain ,
enmbuwention eomprise saquenceDvithant adeddensgauprcea hiuitgbigalternative
conpri.sing. on a_sinagl e,variabl e i nmunogl obulin
2odoggelaﬂ§ro gi%ﬁag%ﬂﬁ?rylﬁes %nl@al){c?&ﬁsé%t anti bodi es i ncl ude
anti bodi es that conprise only one i munogl obul in
var Hepd @eldomain (i.e., a single light or heavy
vari abl e chain) and that specifically bind to CD 54.
I'n podd7[ i The pRsdbnt-iflEntio relates foHb s seltd erighreetatvto Rk press any of
may be nonoval ent, divalent, or_ pultival gng for CDI
54. tiedNAmolscwles provided in iguresri-8, 10n 1 £p04 43 1)ion Hichyging sequence
pr of ek an anti-CD 154 anti body, with reduced
effg%%zﬂﬁs t?‘ﬁl%gf'i on conprises any portion of an anti-CD
25154 [0308] bdlbgt ¢dilatexpessing fiecCRh34 bindimgipnotaing, speantf-Cd 154

bi ndi to the. CD154. antigen. Forex I t.he . .anti hod
ay g Bisgvettion gt 5q viste RGN OUARRFOe or an
do ”%tfbo@y,%’f'n%& c\c{hmtﬂﬁgghlgﬁr{e%k&%l in\WRieh ¢hdegbily théIDNA sequence

certain enbodi nents, : bi ndi ng protein, e. % :
an emodingDhatsplypeptidodyain ngedabe wned ith raysfeqt slageatls. For the

Ant i bady..fr ts. include or exanmpl e F

Fr et ior (Y SERRhgis® Piniing MG A e Tihe A o mansfcted
30F( alvith tdofviea@re N lterastive B ovhes, apro@@im‘wh singlesvet@renay encode

chain F(v) fragment or an F(v% ragment and :

epi bethehpinfenvrnces. Sgivihn light and Rgavyichameofap ApE-¢RE anfibody,

exa ] L : : '

23, 50 FapBight ety A3 Baric b il Wit o bupressed. The

invention are described in nore detail below [0123]

I n one exanple, the CD154 binding proteins or anti-CD

154 anti bodi es are anti bodies (e.g., antibodies of the

| g&4 subtype) or fragnents (e.g., Fab' fragnents)

whi ch possess a native or a nodified hinge region. A



t han i nmunogl obul i n domai ns (Nygren & Uhlen, 1997,

Curr. Opin. Strural Biol. 7:463-469; Saragovi et al,
wolR§s118Bic0/ Technol ogy 10: 773-779; Skerra, 200Gcrius2dbdloo0373s
Recognition 13:1 67- 187). In certain enbodi nents, the
CDRs of an anti-CD 154 antlbodﬁ are incorporated into
a universal framework (i.e., a framework which can be

useﬁlos? Qelt [rﬁgtb% fol? %x&H 1I I;/rﬁ %J: &ﬂbﬁ sﬁfzh Byﬁ Cédlz pf other microbial
specifici or ? i ch are orl
S ustei]snﬁtbdkyr)@tlb &ekj;semcmldlrgdiut nm lixhited fof mamntahan cells such as
framewor ks, see HEFIS % 300,064). In otheli errbodlrIE
al t BYRER, MQHSEBPRKSYEbPL goat g s&ewmﬁfece g psecgpellyy avian cells,
200 | 0
oy ofzElelBand RAR ek ] e M et RO HRAT RN Tock belo}O i
5 CDl&nﬂdebstmd thgt the dsti ael nudchineey lsnvmmnmb}e fof glyz6dylating
t|- 154 anti hody" al,.so enco
&yt Pinanly PRI POy R BRECUA, EBaeey dingpatiems can be
genglak&houaihér dIRE eﬁtut&aﬂahct%ﬂa@ﬁhmwame sehties.

for exanple, an anti body expressed by a bacteri oglha ge.
The[0389In Imsame er@b@.@meaﬁtqf blmelwesh@ultble h<|>S$ geliseusetul for practicing

consgtr.ued..to in e an_ant d e
con it ERipS mal el i AR [P SeRA P eXeR B copia Gaylobacter
10t hecr@E‘ée‘nmdStrép"tdchai S RNB cH&Y, EkEpRorRERs QSRS add Baczllus subtilis

anti body protein, or an am no acid sequence specify

t hecellst mogg{ia ephimnemR) @ng%l@pﬂsaalybﬂwet;@é{aémlb yeast
has e t

ceqtiaRebfds RabPrbnL S eOTE, Schigh e SlarHOE AL, pichia
in p&bgmasr ?zcﬂi@ﬁ@?ﬂanbﬁc@meemb dmteﬁ, Khlaciin@@gisectrcell lines,
provides an "anti-CD 154 anti y" that is .
rmnwh@ﬁ ahnosg Framy SpgAopfer afHEIHeEFaT Sfti g@rleqeg lings, and

san aph gy cgﬁi?%gggun%%%g@egﬁﬁg“% gg&p COIf USA)h—— Drosophila S2

subst anti al | .
I ndeellsgaral Trdetaplodr eisHighrijve® Oells (Ihextmgpml(éarlsbad &, USA); (4)

I denti cal.. except far pass bIe naturally occurring
wt%‘@ﬁﬁ&?ﬁ&%% &S¥nt in mnor ampunts. The
nodd310] ‘A¥esAEigNahe CD184 baidesy praeind) e GhALCDT 54 Afibodies, of
ant 1 body as bei nlg) ‘obt ai ned from a substantially

@

honthieinaentsonpopy be pragucest mainwab@ibhbéespm&wcrong oneukaryptigdost

cons ued uirin uction of th t
R e
ant Loaei Qkatydtieossels itint afatycuedaéwe) Protiticet dinki- @Dese aiitibodies of
i nvention may be made bﬁ the hybri doma grrurl ne

hundh§)Pressahigdentionsinclyde %%ISWS%&%F R arg(see, Na% VO
256;
25¢ Rﬁ‘@gs@ gzgé)o3_/6§69ﬁ@ngf%qg¢§1 , mgh% al., 2003,

ant pPivadi &30 5023- 582$ dHarilioaet alt amowmmage HH4 Iddyand
libraries using.the technique C ed in C ackson

25¢t gpgro“ﬂ&?}@é 2%@2(&2%'2 %9%% géé Marks et al., J
g’bl %035'1 P! ;l'gpl%g]zméﬁ}naqﬁ% célisgi%l)ude t@S le(ifﬁr@d)§7 cél‘is C%mese hamster

unde ood that certai n enbodi nents of
pr eseny (CHOYrellgNS®eingelomacelnipdb3 T3 oells, 2%379¢llssHtE<§’G2 cells,

pebeln ERS 5 B7 vt B, B melandih sl kb DEgEK293

CONMRAS B h@AnEBRREI $inBd (e, Prothatrainy 129/SVD MVMD@IDBA 1,
antibodies with different epitope sp ecificities.

30[ 0122/SVA), déRnturkatpsbeliand WS4 % hqu inyermtionghus prqvides cells that
‘an [ y t
chi e Ao b ind FSF chBnh, BALARE Yol dinlfecto
c onhydgridoenandel 3B icgky) phshdi cels, fas a@ﬂﬂmtmdrhmalém‘f and human host cells
Typically, chinmeric antibodies include the heavy
and/or light chain variable regions, including both
CDR and franmewor k residues, of one species (typically
nmouse) fused to constant regi ons of another species
(typically human). These chinmeric nouse/ hunan
anti bodi es contain approxi mately 75% human and 25%
nouse amno acid sequences. The hunan sequences

o " T T - o a1 N L



their variable heavy (VH and light (VL) chain genes.

A particular screening nethod is detailed in WD
wdAh§)Pik3%8. Thus, B cells that are positive faicT/us2008/003735

anti bodies to CD154 are isolated. The B cells may be

from hunan, nouse, rat, hamsted?-rabbit, goat, or

ot her rmrmal i an species. The anti body genes in these B

I I .
o2 oot BLENES RIS AEAR R BERksERyenson .
cer ddultrensbripowic stent sgllsh.Hethbossefud aidmmshd_i ced:l_diries afet aelt known
i PSS i RSB Gl BT

eX PR RR8hs! VAt U836 4nlthSNIBOnaP ?nsBHIté bt ngé?)ﬂ Medical Sciences

conventional neans. |If the antibodies are from a
5n0 n@‘ﬂ(ﬁMﬁ) Homao §jenthe @eﬂﬂcpbﬂtdlm nﬁhc ﬁbdeb}Cell Rep051tor1es

con h as enes
ertamdeoRit TSR Liess e Dats o orly FReenpse, faq LS ik is not
expﬁl%ﬁﬁ%'bbanaxm{w@ﬁétl and may be purified. [0133]
Monocl onal anti bodi es may be prepared by any net hod
knol312h Ameongrathersonsideratiprs, ybe pHwhichtase descrjbed above, a host
(Koh & M st ei 1975 4 7
L1 e R RS £ it e oty e RS AR pody in
10 ( Kothb@esigdd fabhioh. nTALddi @gtyto inekisied é@S@syldhoﬂaZl)i agrydoi}hﬂlon such
EBV- hybri doma techni que (Cole et al, "Mnoclonal
Ant Pestiraaglational mediasativneetipy polypeptideindade, Mua?»repeot limited to,

sl s S AR P ERAMIRTOE i o

thea@ﬂattloﬁsee for exanpl e, US 4, 816, 397, US 6, 331, 415

Slnnon et al Journ Innunolo

26310313k Ingnotigs e@%ﬂdzmt ST eif uvgmiey o a0 @bégf antibodties of
15 P oG Nalbnefdndfle ?Pe‘pareg% ceﬁq}ee%%glatl& 8F 12%3 zr?{)ztno The

1988, Nat ure, 3237 US 5, 585, 089; 1/ 099

Vb ugktrezs thad rucotld 40T the0@D1eiBi ot bhisyithesiad i WEWg 'Rev,

R g S R A P e
Bi opR@ticedda bidreactdrd RoitainiRy tHeQhBHddy dipréfiges119fin bidr to

present invention may al so be generated using various
phatpeildats pirag seale prodyctiagtown in the art and incl ude

208 NORR1S] TSRS 8er M AT Ry Bl bindig Brarchns bPEHDED 154
Met &ﬁﬂﬁ)dlel &‘ﬁ thid FkreA8&i ax’é@irdicilﬁb@ Eroé@btléﬁllyainguibe&ﬁ or fransgenic

J. I'munol, 24, 952-958; Persic et al., 1997,
.18 7mamumals (eahB 9l coWsctheen) that pypress tha paikedy ipol in order to

oo/ D04 e 597% e sty R SDI M iiedIcadys #0a7 go0

VO Pollctb4d al. 1899 JUSnmu6&B Me2i6;235(122)3]44037). 5, 403, 484
5,580, 717; 5,427,908; 5,750, 753; 5,821,047, 5,571, 698,

5,4 7é908' 516,637; 5,780, 225; 5,658,727; 5,733, 743;
25and—§w§@@£¥§§g—9§%35] Al so, transgenic (e.g.

gengt eere or, oth rgani.sns, .

e fizubhg 1Yo hatimantof iy hydtigBaC DA S PEtREPotein, .. an

bi n%tﬂ@mrsﬁtaﬁh%yaﬁga?ﬁéﬂn%%ﬁc‘al élfmﬁ&ht%d wamhé 2f€body, is

for exanple For exanple, it known

t hacambbs)fenﬂgbmmgraednmneemmoae iordl spbjesk 'vm armbIOéy of this

regi ons chail n

s egmgﬁ?téon Sh agﬂﬁﬁw%gf%nvsgﬁodl %V eebnr\r/grrl] s r?]l?ipsgere]d to the

3ocorg@ﬁaﬁmdmngﬂ&wﬂ@nmﬁankgbbﬁn@gquences can be used to
produce large quantities of high afflnlty anti bodi es
wi t P dhamn certaimpmbodimpnts ag se f? rhibjting grgount” of an anti-

O et e T

anti body" refers to an anti body, anti body derivative
or conjugate, or antigen-binding fragnent that is
primatized or humani zed. Primatized and hunani zed
anti bodi es typically include heavy and/or |ight chain
CDRS fron1a nurlne antlbody grafted |nto a nonhunan

. o o



correspondi ng non-human FR residues. [0139]
Furthernore, the humani zed antibody may conprise

w0o R84/figes Whi ch are found neither in the reci gicGnts2008/003735
anti body nor in the inported CDR or FR sequences.
These nodifications are made t80fFurther refine and
optim ze anti body performance. In general, the
hu j ' I i - al: (JERT
"UTERERAE AR BARR DTN A bt
whi whoml it isadnsnibeteln tMethbys af detem‘mmhg aftPRhitdthgaaount” are well

correspond to e of a n hu nogl| opulin and . |

aI |haﬂwrst9&§9%rrﬁﬁ<ﬂ§qdr ip thy $1 B4 S9RETERPO: cmrwcgﬁrd@& hBseet limited
rrg rhggln%wea NthE 9?2% %H&H éﬁﬂeggggsct ahf%he

hurranr zed anti b

y optionally may al so conprise at
5| eapharmagakindtisrproperties ofitheparticalbuthierapeotis dgent delegiasin

Y D lsiihalensBe it smPedmenL oL ARV e g = G B
fr agiRin S.g. adifardICDN gﬂixnd&rdg\@r ﬂhvserﬁvarnoaoaﬂ yﬁr@éxﬁé&emw

be produced by reconbi nant t echnol o whi ch
s OnNgOMEPosiidn annrmngethﬁ aotikagdydis cepatde hfrwgrbltlng the immune response

no \Y, hain that are not
r eq F‘g‘bb ?‘&ﬁ hgnctl?gw C?“Rd&% a\ét('é , the constant
101 €gjo3ns] antloid@nbsdimerasfkhis Q@\*dﬁﬁ&n af CDe4 vindindrétein, e.g., an
domai ns) are used to substitute for the correspondi ng

ami #Bi-681184 antibedys pEthis igkention, ﬁre%mlg»ar@ﬁawicelr copRosition

CoS SRR AR Lt AR iy BN g s

i n éftdisdnventiongintflambahites . re@@ﬁses@rcgcharﬁ’tbr%ﬂ@(}ednb@nQWellmg,

et al. (1986)Nature 321 :522-525; Rrechmg % al

( 19888 apdpaip aseensegsuess pf capillay dilationithie e@i@@é}mgratwn of
15 SC %rotgleﬁia?égié@%@megﬁﬁglegtof ?Hﬂarrfrﬁz%? re cﬁﬁes Nefude:

Aca SclL USA 86:10029; et a Proc.

Nat dirlhmlsacbnt&t ldetxmufsﬁh)’aﬁﬁﬁgE Bjﬁlﬁomeﬂnﬂma&md bemel disease,

o o e S, 310 R Ry RSkl M Saror
t hi giséRY ARYUARE, foR BxaRple; &@nasﬁélaxﬂmubbp(tvg r@fs&hﬁc hpud

hunani zed anti body (mhlch includes without limtation

a henythematasua (Sl EBpe drugrinduaed lepusprethematiogus and iy meghritis).

ant $r€ ggér q_?alil ?b#@l EddaR fntgp }n%’lnguat}o%gy Htilng}%tef‘ 56 vgﬁ ﬂ‘e%g 2d Ed.,
ansp Iron—o r

nonﬁpr man)738PRewoYérk. & hﬁ’ﬂiﬁ&éhtﬁiﬁtprbﬂdys a Méfh@d of treatmg or
specifically, this humani zation is achieve

f ol PIEYRNNGH) SYN%O@MSt@H@dHPWWSWtO&Hﬂ(SIrFQHP ag fgliyidual, the
ol et oHRERLAp BhfiiRahgh SorklARKACDT bR b, Be .o

of mbﬂowmnt ahhé:[@ltﬁmanmsbpdy tecdnuisd ividutalh én SDReourd re&ectlve to treat or

determned b (3) the DNAs encoding the
25CDF%re¥\‘FIEatSb'H%’ g?gg%to t he corresponding regions of a

hunfy3gnt Sgﬂ@éx!ﬂrﬁﬁré)! o?ﬁrtlhx‘rtﬁihcl%ﬁ@"rﬂeMﬁﬁtbﬁ‘ﬂrﬁuﬂ@”ﬁdd’Jrheumatmd
codi ng sequence by site directed nutagenesis; and (4)

t hemﬂamuat@nyrastmns, arthgitio psgperatedseighrbymes difease atwkinflammatory

i sotype (e..g.. 1 for . k for. are added.. . o
F: e P S o S0l Paht in bl g ingiugs psoriasis
co- ﬁﬁpﬁ@@gﬁdlémsnannalian host cells (e.g., CHO or NSO

cells uce sol ubl e humani zed antlbodg [0142]
30 At lOr3 ls Irdmee@and@ﬁgmfrth@ﬂn@mnm antingRd 4@@?@«0@4@

i

ot ee A onoshith BRI b s ekpdile bhibiing
antnemnobbydhmgrbﬁcibﬁatrynmt@b@‘gan.because in sone
coghate anti bodi es, certain anmno acids within the
framework regions interact with the CDRs and t hus
i nfluence the overall antigen binding affinity of the
anti body. In such cases, the skilled worker wll
appreci ate that it would be critical to introduce

"back nutations" in the framework regions of the
acceptor antlbody |n order to retaln t he

. - Y " o . L T —




repl aci ng non-human constant regions with human
constant regions) or through grafting of human V

w0 R84/033d6r amewor kK sequences onto an i munogl olugyigs2008/003735
vari abl e domain froma non-human manmal (i.e.,
repl aci ng non- human franemork'Pégions of a V domain
wi th human franmework regions). Methods of humani zi ng
| T30S ORKA hidre/ QoA dnB RO Sr YlS HHfi6R L CDP34 bindi
nod ?%]atlhgn 01{ %f)npﬁféenent ar?‘tﬁy determ r%élsn’g reg dBlgsmg
havgroteie k. glemcaritb€D 1 (USn @IBRYy/ oI 2158 B 2ntiof, ®t 4 Phatruaventical
anti bodi es may, in certai.n enbodi nents, .include am no
2o SPRESIIIPRGOTIRStSIng 165 BEHPASY: KGARFPIGEE | HERE rejection bY the
| MypRat GPArhAspPEAUERGRS kidRed livefTdkil baHtPeainlif1Odiens dr bone
by randomor site-specific nutagenesis in vitro or by

Ssonmeirgwnut ation in vivo). In certain enbodi nents

t he re. the present invention rel 0 an .

ant 0368 shn p s eSS s Rlot & CREF4 Mgk protein, e 6. an
havifigCPN84 ahtibadyeof 4 pRARWRAEEtIcRDEMsos(tRnEompriéng th¥Eatibody, is
FWB, and/or FW) coraprl sing an am no acid sequence

t hagapebletofi énhibiting geafi-Mehastidingasedn@ sybiggence of a

gor WSPRE" 1 O B RIRA BB YR8 S bRy, .. on

10 SeqafinCEd 50 hn@hwlyQbr AphfmateRhdednipitivardonipeingtie antibody, is
col l ectivelyconprising up to 5 amnqg acid differences
r el eApable of inhibiging aflprgicaresrRPnsey ifbh ewPIeat —dgr gxample, hay fever or an
cor ' s gi on encoded by a human
ger%ﬁ?%&%e??%%@%\é%laé ment. In further

enb[@328k nirsond dmbatiment afchid iswentienceCDOF4 bindirfy moeim elg., an

regi ons_(EW, .FW, ,.. and. FW}) of a varij abl e donmi n

ar et Déé&ﬂ%@ﬂ‘%hef s in§erlionaobe BiAsmeEQiige composition

15 COT ERZRNHE MG ahtiBSRVN daphBigio ikhikina %%uﬁ%rrﬁ‘mmé"f&fbfonse in

germ ine anti body dene segnent, or The sequences 0
FW subjaap suffarBig faord aBtdmouink discasee| y Ircsmme¢mbediments]the

amnqg acid differences relative to.the sequences..of

{ he B FFBUNRRGGE 1 SRSIPE G Shicriid SRR pgifen selected
hunBomaRE Btdupeoasibhikosty riganfitdie ankritis, MyeiRhRl gtavis, systemic
gernm i ne anti body gene segnents include, for exanple,

DP4lppupethenpiurgs, GryeDmisyage sliomtisc toenmbeaytopema purpura,

segpent;s,. i n t C ve A
205 ToE ARk, AGERRL e SR s aisase

enmbeditipihiderosis,psoEinsisirug adlyicédditeimmued diskasesaor drug-induced

ant i body_ fragnpent or var Ltgbl e domai n sequence) has  at.

| ealPug sl RARERRUIMERIS: th AWOIABMAS FSPPORsAds aPFated Mgth or

ex 0 9 9 9 % 99% or higher

seggge}h%g fﬁ)grg%"{s?ét}]){ ltglcj’;)‘léoae a%/%l?lg% §y occurring human

ant [0324d)y . Irf Gdetéthbddillent dfithiznnemtiboyee@Dahd bhdihgywroteiry, €.g., an

be deri fro ra enic (e.q. eneti cal .\
25 angieE D4 alithodss ST Pior P & R B Gal Shmppsition
ant ¢ Qastysigiehe Snfibedy, Y4 &pablef ViddibieiRh &n abimMiune kespbise in a
(D), joini ngb](g\slg, and constant (C) éxons) or human V,
D asubjert suffiringsirémamattpimmune [r¢spongeovhigh sngsrived ifrom gn
now ?o%si bl.e to produce genetically engi neered ani mal s
(e. GIectipnsdiSedskai are capabl e, upon i nmuni zation, of
pr o2 7Ny lRokdérhbédiReht &fi ths iBventivAPNCBN G4 bidimSproteid, k., an
absence of endogenous i mmunogl obul i n production (see,
30, ganti-GRU&H utibadyepf Hyis invengog, ong phasgmcgutigghgomposition

Jak i I . - - . .

By i B Loy Upblc A miBhiting 3 bt gs responsg ina
Duchubgeh swfferiag frodatanraatddmbunb SespdAS2yhick i dexived droint Reiter’s
(e.g., genetically engineered including knock-out,
knock-in, gene replacenent and the |ike) nouse strain
may be engineered to contain gene sequences from

unr earranged human i mmunogl obul i n genes. The human
sequences nmay code for both the heavy and |ight chains

of human anti bodi es and woul d function correctly in

the m ce, undergoing rearrangenent to provide a w de

e e M e



and 6,673,986. Also see U S. 6,1 14,598, 6,075, 181,

and 6,162, 963. Al so see US 6,150,584, US 6,713,610, US
wob0b571s83R3, US 2003/ 0229905 Al, US 2004/ 00108 %@ 1Als2006%03735

2004/ 0093622 Al, US 2006/ 0040363 Al, US 2005/ 0054055

Al , US 2005/0076395 Al and US-28065/ 0287630 Al. See

al so EP 0463151 Bl, WD 94/ 02602, WD 96/ 34096, and V\D

gg(/é’ &Pe’[sgwlqan@%?{gb%ilgagg%gf gggﬁ%ﬁﬁﬁﬂe m n| I ocus

appmban:hlosa;n exogenous |g locus is mmcked through

t he i on of eces ndi vi dual n fromthe |g

| oc 328l T St b BTG of i enben B 157 bifdiE pfen e, an
0eN&%i-CPNB4QhtiFRIYE of fﬂlQﬁN@ﬁtxonaofW BH&HﬁEémfcaf EpYRitioand

a second constant’ region (preferably a ganma const ant
Sr egc@nprmngtlfemnnboldy, ms capablc@tﬁ gthibiting fiibrosisigersubjsat. i nt o

U85 @2?85?;56?‘%%% fe} ogﬁgésgzgc g%l %gg%x%gy flg'g%is’ or fibrotic disease.
S, 6§§mé%§am€lc§ 6ﬂp&l%ﬁma§r  f1bh8si¢ &Rlude: %181910@15.@' ﬁ&o&%éeo’éiaaary to

5,591, 669 612, 205 721, 367, 5,789, 21
5, 6adIEspiragrycliseess wdsor%gir%mdusecswlrrwary ﬁbrOSIS idiopathic

6, 30 129 255,.458

di sBY g§°n s ? 5 %&pgr?s%nsﬁtéwgbpﬂeu Bltgor a%“ S Z%Jmpﬁég%f fibrotic
101 ef gisefzeeincude th}ISatfti@t(D rH?ép,étxt@B@ citttRisEEnBo4i6 67 the 1M@x

92/ 03918, WD 92/22645, WD 92/ 22647, WO 92/ 22670, WO

93/ 1Eepdary \e toKiQ USBIY; citiyiupbibs Hxer spepmsiary ipadipgs; @rhosis of

97/ b

T R AR SR TN By o

| nt autbimhmond dlsEase647) Tuaillon et al. (1993 PNAS USA

90: 3720-4), t al 1993 Nat u etjcs 4;

117J0330bniepee %‘Pt’%‘ﬁme(‘tl‘gfgh \BYeRignaEED! %g“‘é’ﬁ% protein, e.g., an
15 Tay L. c§158a tlf)ékglg%f {Hid ﬁﬁl@ﬁ’tﬁdrp Bf“‘!i hm&@%tﬁﬂyccﬁnposmon

579-591), 8 [on et al 8 I mmunol . 154:

64569rﬁﬁt)lsm§ﬂ®mmbdd)etls edpabl@m? gﬂnbiang rgestgnmlesmh diseapp. Some

TN Ty TR TR R S

t hi goveVEMabOnclbdiag ftbhy s QiseRR aadtuldeediveToBfis), gastritis,
prepared using in vzYro-prinmed human spl enocytes

( Boé@lmn@:s clitis (uggllldmz lymphesysic colilyagsmegmgscopigpaiifis), coeliac
2oy AR B RIS,

cl ogulagdélﬂfarsson et al . 1991. Proc. Acad. Sci .

USA 88: 2432-2436; Huang and Stoll ar 1991 J.. I mmunol .
Vet HE3d] 14n onpembodigwnt of thisdgyintioan COY 54 binsngprgtein, e.g., an

des r

F oRbReR SALARALRY, POl BHTH oF R BREHBB AT LAt |

cel btsmpmang rhmmabdy,esicdpﬁblerdfeldtlbmmgwaﬁdulamhsease Some examples
Epst ‘5arr Virus, or der|vat|ve her eqf

25} ppEveusEatase indaude: herceiats el ST Qishess, Dmphedema
(" ERMAEmik d@r@érgtﬁuqe;seﬂfﬂﬂidhqﬁjwrAlsmmahaéd Zr@"cbﬂigen-rhe
EBNA2 function I's subsequently 'shut off, resulting in
an vascnkg/tremune aompleadijsepsasdudt asotystefrig Bgius enythgmatosis or
nmet hods1 or; %ﬂodum ng fully human anti bodi es invol ve

t he ‘WO GH ' EM®human ani mal s t hat have i nacti vat ed

endpEa32pudn b bABbdigitat 6f Bistihdi®i@aNA CD194 binding protein, e.g., an
un- rearranged human anti body heavy chain and |1 ght

3 Oc happfi anghedy, of s Hwenormar mh%rntaaﬁuttfél F‘Pmmﬁlti‘é'tj

2 4 R TG ol B ey o 1t e

c an cdls igersabpteaffetiamfne elll lldancerpde.ghe ﬁecfeﬂldaukeﬁhe or
details of these nmethods are described in the art.
See, e.g. various publications/patents concerning
transgenic mce containing human Ig mnil oci,

i ncluding US 5, 789, 650; the various
publications/patents with respect toXENOMOUSE(r) m ce,
i ncluding US 6,075, 181; 6, 150,584; and 6, 162, 963;
Green 1997, Nat ure Genetics 7 13 21 l\/bndez, 1997,

s ~ 4 = A r—- A A IS O~



determ ned by surface plasnon resonance (e.g.,

Bi acore(r)). For exanple, the KD for human CD154 may
wdRosibissd to 1pM 10 nMto 1 pM 5 nmto 1 pMpch/iEvbisnos73s

1pM 005 nMto1 pM 0.1 nMto 1 pM 75 pMto 1 pM

50 pMto 1 pM 20 pmto 1 pm -88-even 10 pmto 1 pm

I n other enbodi nents, a CD154 bi nding protein of the

B "y , % . e

o ety SHEL 88 eSS AnEBody, s BHERRcAcaP ondchich

det eontprivtreh thy aftibddys eaglbesudniinistesdratigesubgecyin an amount effective

Bi acor e,gr)g. In _sonme e ooleents, the, KD for hunman CDI

54 tognhigy dhe prakifesationetrh peletiumas cglls indh st t he

e rrboadi o . b Q. D

pr o@g:jg}e d%@%’%&r{éﬂt&@él% rom E‘S rlrlgvré %f(i:%)llll’%gbdpgv? fﬁ%g&}%%rﬁg%ﬂ?ég., an

5| esanti-GBrl 52antidddyi of himmverftionher eplicociacenics! aingosdion .
present .invention, a.CD 54 hindi. raot.ein.
peatihan @angqﬂ!wgﬁqcaeﬁﬁe @_glw%lﬁg%ek%eﬂ%fﬂ?g of g cells of a
t hadbiddt Bhe Hin®RY T-REN 1RRRRAOBRNifus tpeCDUPAL Vi 1)d56Hh an anti-
protein of the invention binds to CD154 with high
af f Chil §4 antihody@e @ phetmaticuii¢ad cemposiion Gmapdsing the anhody may be

Pt L LR SRR TSRS
1015( @334124% &R entbd difheAESThis Bendibh,| CDY 5 € biddpasTBRIn, @fg., an

an anti body using structure-based conputational .

desarghCD4 Ad adtikaslye of thiis inyersmnpet a Phasmgeeuticalapmpoggion

whi ch d . . q o . p .

R L L

di squibpac} thal Odfreds APN 84 biotéin telemichabe atibiodp o vds irvention
af fini ]téy of anti bodi es of the. invent |§{1§ cont ali ni ng,.one
or sRSedically bimds.aAgnethad ker iBRgmecmer el nspR'pHisfeLs ina

15W t &bﬁ{@&%?ﬁse@%é &E%%mm%gﬁt&?{%b Efggﬂgby%c{t‘aﬁ efP&fve¥mount of

affin uration protoco ut not
|i mart &di-CO 16hiantibodyi ofghishevetbRs, dr'¥anogpetitian.comprisidglit, under

Biol, 254, 392-403, 1995), chain shufflin Mar t
al -ciaclions ARG s the Tormaring O} dsompiy Berwidyhgntibods and a
nut ﬁ&)‘té'i’ﬁ‘ oft tieAduRBicObf amdiQLlls 6&@%%&?@&@115; dand MRging any

Bi 0 250, 350-368, 1996), DNA shuffling (Patten et )
al , ar@ihody/p@gein.coBipde>efommed,, th@eby tuagiakanyl @oF celbhergreoplastic

di spl.ay (,Thonpson et al., J. MI. Biol, 256, 7-88,
Zolgg%l%d’hg‘es%‘gf?ﬁ' PCR (Cranmeri, et al, Nature, 391,
288338] 1P embddinRht sBBEnvVERtibBAASCDI 54bfrdig protein, e.g., an

mat uration are di scussed by Vaughan et al. {Naturge
Bi oastRRdPAgptibady ofsbi-imgmliongyg) phampaeeutied COMPEEHON on

e R e T e L

SeghsplBtiv aclisintassubjsrpthasexppesd adlD h¥ grotein to which the antibody of
seni conservative or,conseryative subpsti tgitﬁi ons

) ] i thin

251 hethis WeepiaRpeafigally binds Bae sychimethed fiyr detsclipg {hegqgesence of
not nﬁﬁ&%!gé Gla&tob}’asﬁf: f:&fstinta@‘ﬁbﬁgﬁdcf is8€ tHe\skdp¥ off adnfiRistering to
pol ypeptide. Substitutions nay be naturally occurring
or theysubject ant affedtive dmbont ahearmpticCDEIantibodpgethesingention, or a
(e.g. Hutchinson et.al., 1978,.?. giol. ghenl ittine th
253PhEEReutiplcompasHion Gogiprisingdh pader qoaitiods PyzRftng the
| eUEIRGLGN B 4 EGhBIE RBrech@he StAFRY Bnd & PFotéint E8arfez any unbound
substituted for one another (am no aci ds having ) )

30al i jshegingagsint ronhthe sehiectOand drtectingdkes pigsence of any antibody/protein
substituti-ons,: it i referr hat :gh.vGi
o1 af e FEMR, e oo R R BBk SRAEHRTRE Presenoe of ramor
t heyelay @essihaic otk yn eaubjest. de chains) and that
valine, leucine and isoleucine are used to substitute
for one another (since theyhave |arger aliphatic side
chai ns which are hydrophobic). O her am no acids which
may often be substituted for one another include but
are not limted to: - phenyl al anine, tyrosine and
tryptophan (am no acids having aromati c side chains);
- lysine, arginine and histidine (am no acids having

o o s o o o - .. o a o,



CDl 54 antibodies (including antibody fragnents and
derivatives) of the invention are useful for

wo Jabd/Pisseng binding of CDI 54 to CD40 and do s@1ys208/003735
hi gh specificity, e.g., with an IC50 in the range of
10 pMto 1.5 nM inclusive. In®rtain enbodi nents, the
CD154 binding proteins, e.g., antibodies, of the
i nvention may have an | C50 in the range of 10 pmto
500 pm 50 pmto 500 pm 100 pmto 500 pm 250 pmto
750 pm 500 pmto 1 mMor 750 pmto 1.5 nM In further
enbBirmap¢uticat GempedifielSD 154 anti body does not
substantially agoni ze CD40 activity or activate CD40
si g[0aB6hg Thisrinemtien patiddiésrphatmaceatica cbmpGSitidbsicomprising a

ant | of .the present invention antagonizes. a

ot CBIRY biingralein e s ChoSh 2R gksigof dspr Bt this
SeHbQIQEm.S of the present invention, therefore,

relate to CDl 54 binding proteins and anti-CD 154

ant [033d] efn OMmbﬂdinhenmﬂtthwe@mmhv\phmpeatcek cagnposition
equal affi nl rel ati t.o,.a sec and CD154-

ot rarmareet al kst o BiTod psiBe BO it 2 CREISH anfifody. of this
W t fhventida. that is lower than or equal to the KD of a
second CD154-specific antibody, wherein the anti-CD
154[0éﬁ8] bbugnmb,ommtentsquhnsamnapn yan; aghyaesyl anHeCD154 antibody

Og pe 8%[)4 %gﬁé?a I y eltﬁtr %u&l éeffrg];ggr @%885‘ gfo‘lfﬂe 1?1€fentlon or

bi nplhaﬁrglaaamm @hﬁoe@itmw@ﬁipn@mrg&n@mnﬁ)dyf i8lcapabdddf inding to a
ies that exhibit a high affini for

rrE’I ary antib t%
hun&R 1&bantigas € 2a the Wb 5 agtigen thet iespesaficatlypound by aglycosyl

s B T R BB Moy P agp ) and

For whaeimthe aglybesyp ants-«11d 1 S4raneibbdis chamiedieed bynhavififpa mutation

15 A REAHRANEST e Uk ok P Op R P OB, GG g reduced

CD1orfe ct?‘%ﬁétfdncas%gérMQ%ise%EQ Rfeifumani zed 5c8, for
exarrp but that bl ock the 54:CD40 interaction to

a | B888} Uecprzén embodideets dfithis suveotidn, GDREcopdanfii@D154

o A O HER Sy MBS M PR o

CDABhdrfhadeut RAISOMPEBRI0RR ohdpRRind ARS ardki oG Odses Q@ﬂ@lﬁd to an effector
speci fic anti body al so do not substanti al | y agoni ze

20 CD4teeptor- Un pynase speeific embodiment, gn gakyreosyl anteéiD Sdantibedy, or
;gf %nggtageglglglal comp esgﬁbg:pb H{ﬁ{sﬁ{ Eg me%ra;; id c‘«%&bl@ ?f binding to the

exhCbi1s4 ?Et)telﬁttﬂdtllﬁpe@ﬁldauy bb@d{ﬂ by egipéosapimil cBgiroduted be the cell
a control treatnment or may _exhibit 1% 2% 3% 5% or

1098 batinmAl6h éé‘fﬁﬁapem ETA-p8H and hesin Magwoa/ anti-

( 208&4 5&59%4“ %qjslgdeﬂ%&%ear 3 %’éﬁt @?d%gt SR B3h effector

25( | nteeeptat.i onal | mmunol ogy (2001 ) 13:273-283) describe

SR Th e Be PR SR er R SRS D154
CD13ti el Yor! & RARLEOD54 dntiloRd ng"&? EII541 U3hdiRg bRfein 1th deQuced

what extent.[0160] In some enbodi nents, the present
| nve‘nﬁeqtmfuneticm),ecsr phermacegtical c@mpmnoanompndyg the antibody, does

D RSPt B A R BOSTTG oRE,  aly hietc

30 NO erﬁbodlﬁ’feﬁf &rtahliveritiof, @ﬂégli&ﬁﬁyl ﬁﬁi-’fQDISﬂianﬁEodyeﬁSt
tvvoCDRsseIectedfromCDRHI (SEQ I D NG

( SERRArmasgytical) CORRPSHIOR-PVZPrISIG thbamcbodsys aqmbl@d}f@mdmg to the

pr e&ﬁg@@[}% tglkl]th tl'ig g&oﬁ‘n a‘lg)% %fb'cos%%%tlﬁg ced gZ the cell

anti body of the invention conprl ses at |east one CDR
selected fromCDR-LI (SEQID NGO 6), CDR-L2 (SEQ ID
NO 7) and CDR-L3 (SEQ ID NO 8). Preferably, the
anti body conprises at | east two CDRs selected from
CDR-LI (SEQID NGO 6), CDR-L2 (SEQID NO 7) and

~NENS 1 N~ 1 o o o S Y




heavy chai n sequence according to SEQ ID NO 56 and/or

conprises a variable light chain sequence according to
wodotd/11939O 54. [0168] In sone enbodi ments, themiesenis7ss

invention relates to an anti-CD 154 anti body

conprising at |east one CDR selécted from CDR-H (SEQ

IDNO 48), CDR-H2 (SEQ ID NO 49) and CDR-H3 (SEQ ID

v RTECR s bl NEPTARM SRR ALRAE el M gnti-
it it it ) b e
o034 h@@ﬂthqrﬁﬁw tfﬂ%fF Ogmzs%aﬁvsr%ﬁiﬂd thephagregeutippl] 54
ant ?H; s 1 Pﬂ‘l s@ hé@xs dte (Bfeaaﬁ{zan?%@e %ly

select
5NO acﬁﬁ;)tahlnd:aﬁBR deadj@B@t Ia[deli@ery%hlcld?aéiuﬁieaaﬂdjor a heblllzer

CORE R 8B P iAes 11 Propiton 854 SN ABH OE gy pfiodics of the

%k@en& %h& %mﬁﬁ%rr&aﬁpw ﬁf'ﬂ(éi\xbih odls/Phafh&Rutical
hese CDR- LI L2 and L3. [0170] In certain

enbSdemmen’ MackRubdishing 6. ,e@SMVBAala&Shﬁdl@ﬂ@nt ary

éggi@?&]e E{tgg‘{_l 3 %% %rﬂé R/!%é tﬁ%ﬁn&en@gﬂpﬁgﬁweuncally

10S e%&@ﬁtﬁbl@%ﬁﬁ[dr §4 ﬁl%cggzﬁe Qﬁff&‘éﬁ @alhﬁayb{ys%laglﬂalg@ﬁﬁe G¥ater,
CDR-H ', CDR-H2 and , above, respectively. Thus,

i n cireteluarose/doveendermulations and emulsionst erghi 6il/wWalge gERIsIONS.

COMEUSESHE il R R NSy AR jon B FERL: R dMgsition

51) maZBRdeRver&ER d Bid¥eencapulaifon@aiice 3o @Sk reldcdNaX pré@dnt a host
[0171] In further enbodlnents, th nti body conpri ses
aI | IRHRRTESPONSPREFNS!, th Cerupesion e RN BERY'S SURRRS antibodies

T e

ant in aGlﬁlemManansucbcad yfoc exepnpls aslippsomeionbther hecapyulatedion

sequence accor D NGO 60 and/or conprises a
var}'%‘BP’éOHrPt@ﬁtle ‘H’yé’ﬁ ¥nce according to SEQ I D NO

E@JIZ]?’] I Gn&@rﬁ%@dlﬁxeﬁ{‘mmsrfﬁWn%ontthg pldhndeltidadtdifiposition
pro ein of this invention conprises a |light chain

sequelbe imtedonh of atStﬁrn‘BEQJ dcza rea@atmd for ¢rample, @tgrie

oSeauen accordi ng to.SE

20 o HUES :fr%)m %quePH%o a%ﬂo SHEHenalopr 3?’%;3. sﬁsg?nlg%ﬁ) may be formulated
I NV gdtoldifg EORBANIGES Ihohindh thecdiaiding S0 tadcdispegsing dvétting, and
to SEQ I D NO 63 and a heavy chai n sequence accordi ng

to sseendingyegenss. [0174] In certain enbodi nents, the

ho%ﬁsﬁ Relb 06 R QiR gth%hhéer{ti@“%&%bﬁ%nﬁ%%&d&?gﬁaﬁ%sition

ai n sequence accor
heamy ®b allehvae«u oellgetopixatly dt imravendssly. WheN@dnmiddistered
ot her errbodl ments, the CD154, bi nﬁ% n]g protﬁl n of this
25. nv@fﬂqnaﬁa 16 s therapeutiq ¢amposition; showld bgestrrde. supsiprtally pyrogen-
o ggtga::lcgn:%arg%eﬁﬂg ’ﬁ)er Yéé ?%%tgc?d"nléa%‘ﬁwm i tbcr%hegﬁﬁqgfﬁll{n@otomclty,
bi nendsfalmliot diar eommrptel, 8 pbaroracewicat pnepgeqmerscsgbstantlally free of

el PR 0 S g R i SR rapeic
pr OThés%Sconéﬂs Qx‘eﬂ&b% 1B idseskitled ptheRkef er abl y share

at least 90% 91% 92% 93% or 94% identity with a
30CD1HB4B] ndin agnase spesiific @flb@d-;@enm,féhtsu@ypntlpyg;@r oral administration,

950}h% %gn%{%ﬁﬁ})l(%) %ggl%glkl E@f{opr{l%ged']n %@ﬁ t%?gd g%pshﬁaﬁtolet aqueous

CD1 budbpbrgish xgsoputinei Sblﬁlffafrﬁﬁlaﬁ(bnsl ofakd ccﬁﬂl%snﬁﬁlsff% oral
99.9% or nore identity with a CD 54 binding protein
of the invention. The CD154 binding proteins of the

i nvention may conprise a variable domain sequence is

at |l east 85% identical to a variable domain of SEQ I D
NG 1, SEQID NO 2, SEQID NGO 9, SEQ ID NO 10, SEQ
ID NGO 11, SEQID NO 14, SEQ ID NO 29, SEQ ID NO

30 SEQIDNO 54 SEQIDNO 56 SEQIDNO 58 or SEQ



ligands is taught in WO 99/20749. Anti body Fragments
[0178] The present invention also relates to
wobe/ Bi8Bscbi ndi ng or epi tope-binding anti-CD 13¢1/US2008/003735
anti body fragnents. Al of the nethods and reagents
descri bed above with respect t&%anti-CD 154 anti bodi es
may simlarly be used to produce and use anti-CD 154
ant t 7 I
el BRERTL uh sbitef LRHERId: QReipleiy HeplgR cBRfWarch,
ant gdiatdty, lziatmgnmab& sumdmedmldred:rgstalhae |celluin$ei kaxdjn, mannitol,

| exes ntib fusi ons, such ll's
ant HSBaHELPhGs ot e BlGgacium shiPrdsafraginc acid.
ant D%‘Pr%%ﬁto@é tht eantt?etlfs@éf e, @l‘i‘tﬁb@tqghﬁzﬁ)onaﬂﬂcrocrystallme
singl'e-chain anti bodi es. A hemidimeric anti bod

5 mades]lmbosef coam starchp svdinmrstanel gkynelatéamqoaignmcoamld Astln@bleders
cha n, ant.i bod

' d
6?%59?‘5648@%4"& eyl Bk FodiERL R i feetiuose,
Hin {ﬂ%@hﬂ&r&@o@ﬁorté‘my HyB ?fn'o@?l, mEﬂh?lc@Hﬁl'os@@uér@ée
ant | bod ra

ments of this invention nmay al so include

pr osteltchsartdcmhsdpﬂlui@seo Aabpeanipthat cacmbprwgﬂ mhmdermagrgﬁwm
chaj.ns._and/ or. ch ol
honti*&f eFl’estteearr '6 r;“rélru |11§r§r%sﬁ'?g %Fc wgﬁ mer sgorﬁt §}18r;g?1 S)lhcaf

10t hef34¢halms mor speRifid@nbodimant st this énveptiofor ioplcal applications,
di sul fi de- bonded or otherw se cross-|inked. Thes
ant thsppeRacrucab somapstiens Bey be fmvwbat%mcm%ntébler?mt@em Some
ant t |
i nven 11oR éfﬁéﬁ%%lg{sl&as‘r:] i gcg)n H%I ng %g%r%gr?p §Clg?éﬁ%kfs’etmcmres’
ant ldviods,escanssy sdlutienst-ard mE(rﬁh)thorffahihg th¢ adilvedngredient and
F(ab')3, F(v) 8 E di abody, m ni body, and
nanBﬁBﬂ?SQWFFG&G e nts. The present invention

158l s pnus] APond &nsécﬁ&%ﬁmﬁhﬁqmnluah nagtoﬁfblayse?mséoﬁglo%}tment
var omai n, such as a domai n, or
fr agmmiatloo mmnczsllmnmrisys a hendn:etara'tyomdrfahﬂ aggivel mgrmhent from about

chain i ns fragments na umani z

roabio S 08 s 10T ot SERERR: S 3 atetal Gredr bisk.
ant [(B@D{ bﬂﬁ%@&nﬁé&ﬂmﬁhishﬁerﬁbﬁ #adeiflBal compositions for
alternative scaffolds (see, e.g., Binz supra and Hosse

supindiplagen amétramﬁdﬁpmlstenmoalﬁpméewlsef readityng Rrepangd. The
present N r.el.at.

2 0 ﬁleraé)cutl gg]nréﬁ%sn olancha%l bgi arﬁlg}lﬁléte%e% thiy Igtfgﬁet S%Bfé }lung, for
bl ndxam@le ragtadiquid bepovedes aéxfoiscle(llyqphhizm)s CD154
coni3%ated coval ently or noncovalently ]égrectly or
i ndlG338} | yn ongermbedipent @fifhis iRysnsioy. liqyig f toRs Pf &r

3 B P A Bl R v

ant aduediesechidlbsisan dontaie vadous sesgendingeagests sudheas methylcellulose,
|nvent|on relateﬁ to .a dival ent anti- CD154 ant |ﬁ)g¥.
yrrplidone,

25¢ o Bigt anth, pectifKelgin; GRTARCTE AP AERaPHY VRN
| eaglyq 196]§v19§’i AESHol. ”Eicﬁﬁ&fd%rﬂu[hti%ﬂy af ﬁ%nbéé"dﬁ@ﬁlleoonﬁﬂ)@ﬁmns of this
heavy chai n” bei ng covalently linked to the other by at
| eaBiventien ¢roralsti incluflel eoliutiors; ehalsiorsy $yaeps dndrelixitg cetaining,
sul at o st ei ne e in one ch |n t
Sut fageeBt §hdte &% ShipREnd GR b el hefffcs iftRinfrs, og f¥foring and

t heflgydiil dpents © Matidas 1i§@idrad |p@%éﬁﬁmﬂulaﬁbﬂ§0ﬂhe phamaceuucal
vari abl e regi on domai n of each chain, characterized in

30t hagomposiiansicap he Preparedi by gomvertiqnal seteds forpphalggion into the
coni I ed pol yner nol ecul e. The
terﬁ?&gggﬁﬁ9&¥ﬁ%gn%l%agkgéed herein is intended to
mean that S-S bridges, e.g. of the type normally found
in anti bodi es, are excluded. An interchain bridge of
the type present in a fragnent according to the
i nvention may however still be linked to a heavy chain
via a-S-Sbond as descri bed hereinafter. In general,
each polynmer nol ecule in the dival ent anti body
fragnent according to the invention forns part of an
i nterchain bridge Each brldge serves to I|nk two

S o S g,




enbodi nents, an antibody of this invention is an

anti body fragnent with a variabl e heavy chai n sequence
woe9i@sng to SEQ ID NO 1, 9, 10 or 11 and WpdT/@82008/003735

vari abl e light chain sequence accordlng to SEQ I D NG

2 or 14. In other enbodi ments;%he antibody of this

invention is an anti body fragment with a heavy chain

chal(BBEE LG SRR AC bl diph e faimMiofs 1)

cer pl&urmaeeﬂiniadli gomyiositiontfer fﬁﬂan# cim oathprgsepradipes varders such as
anti bod ris or con of .a light chajn
seqn@? Il Ss,é@q%vl&@ta@ ﬁl&w&%@awmgq ethvE l@ﬁ@éﬁa gty

%E& 1 ndyRisEE, etafo R BBRBISTRRY Siiydeh8, Sopytne glycol,

b| ndi ng prggg ‘?ﬁy or alnstl Body 80%’3’@&3 ofg consi st E negyco

51 i ghquid palyetiydoeagiypm],cind S likd INGOHIb&nﬁmdluaelttsgahgcomposmon
chaj n. sequence ,0 alternati

6
enbBgluden? gltraf%ecrw&weaﬁam%v Fgbebaiing injggiipnS, watér soluble
f 1 aG4r8i8hs 6PHE rcbﬁipBQh@né’@z{n' RdgiRRRYM Bhike AipIAUREE Svhercby a
according to SEQ ID NO 56 and conprising a variable
| i gbharmheguticskfgomnlation cemspigingthe entHiuazal pgrm ang 4. ph}’ﬁlologlcally

o S SRR PR o e iR e Shu MeBpl LR WA o rctude,

10Seqfe @ﬁ&n?léc Vot erBrote) 0SBAsAleNRingeP s asldtiow 6Pothel sidtable
variable light chain seﬁéence according to SEQ I D NO.

58. priments) A wifableripsdubie farm efithe compesitipmeanheavrrepraed and

Cpethinfufid b dyepfoblyPhqhe BARREE g pHRmagenticaly acceptable

F( abil basef suhrasnn esry obe ldngrohainzfedy acid - ray, dmydeblateheavy

chain sequence t ha nprises or, consi sts of

seqliS8 BECP PSR tqéheﬁavw&ynhtge@ﬁmacgmcaiﬁemosmon
seq |
S e R Pl Gyl 5o o
| nveami-Carl Shentibedy ¢fthsrinemtion (D alfhvaraadeutioally achaptabls carrier.

fre an Fc do Su Fc-deficient.anti

1 adrH " Tag s SR Re At e Ry drSiorie Spfftal Fhespaeoot the anti-
mul £iMah ehfibodyXGRis id¥tingioh My 84thi pharrAd e atid] QMin@Sﬁtlon varies
anti bodi es or "anti body fragnents that bind
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form an —anti body- conjugate. Antibodies with reduced
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sysbtemttbpdpidng, oyert a)pﬁrmdtxffrtsn@follpheng aimﬂnystltaflonm 41 Subject
surface Feg.rece he_ conpl ement

=y Eafrnded GHiase AT bty et cofesopicBiont SRy aL E Bl of desired

ant hiaegll(@g hﬁmﬁ@@lh%ul% a@rsl WedksQr lér%%PQiéPet‘idmg ﬁpémﬂhb@l@lg
rel ease o armat ory yt oki nes regul ati on

3 Oant fcgewlqssmai dxffqrs)ﬁomeﬁm fvgﬁnglatlanﬁmc‘@huch l%plpqtmwglly the entire
oo D el AR ASR RO A8 B via
t heylopdstyeake Bﬂ\ﬁﬁdﬁd&dleasdjﬁnaﬁraﬁcmmmdh casgain embodiments, result
i nflammati on and the elimnation of antigen-bearing
cells. Accordingly, the present invention further
relates to CD 54 binding proteins, including
anti bodies, with altered, e.g., reduced, effector
functions. Inportantly, reduced effector function does
not necessarily reduce the ability of an anti-CD154
antlbody to i nhi bit one or several dlseases Vi a
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activation caused by treatnment with the anti-CD 154

anti body relative to a control antibody. In sone
woslshotiisggnt s, therefore, the anti-CD 154 anti pedi@3080003735

the present invention do not nediate or do not enhance

pl atel et aggregation or activaPPon in a standard

pl at el et aggregati on or activation assay. In other

enbaodi

oud PE e cirpgiPiug Tl 4l ddilishaidip Moblstulained, or

r el edamgpde, tfor &hsu&s onchoae)t12-Hobts &r4nenet 29bolys pemgre, 36dBurs or

or hurmnl ed 5c8 [0194 ef fector functions
| Ao oY OE FIP: lhfagr%@r mnﬁaz%g% 1§9F Forg 8 %59%.05, more, 96
DL ﬂ?dd?é bABRL of ¥verneﬁﬁ%l§ﬁ§le %}Wé&%b%&@@ o?frndét@%r example,

ace receptors (e.g. receptor; BCR)
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conpl enent - de ent cytotoxicity (CDC is cell
deagrhborimentd, thr: ant &Il 1ok armbOéy, theh@ntcSPdlSé ratbodyas en@atibody

(revi Anny noI 15: 203- 234
(1oWhRE Fefighdie ‘gﬁcgorcﬁ‘gf“"é‘ aﬁ@?é?rébﬁg TR i - 3e 79- 04
10 (19@355] antsonavahbédimedtstoffgs inventioh, tiRepharina¥aufiohl. composition

9: 457- 492 (1991)). Such effector functions general ly
r eqlirther ¢areprises a@gnrswn@wmeeswﬁﬁr H@auwmmt&atsmm@und For

do
2o Bl sfoh ANRALANH AL BPinfn ARt B AT may be
ar t orfesefahe ﬁ)l@wlng“@n%éﬁ)thﬁﬁﬁﬁtenﬂ@s%éﬂmﬁ&ulamxd' sigraling via
6, 242 %95) 0195] Eff ec r. functi orlls can he avoj ded
y GOPRoAbenh werra@% QeI ENFIINREA LRTIERSHRIPH apapti-
5 as I%errﬁm a%ﬁnto bnd AR Y ahdl s é!mﬁc%\nlyadu‘i(fsr te%tﬂrdt%lrh%ressed

to use 4 subtype anti body,” which binds
Fc gcﬁl thissurfate Qﬂ‘lnbnumts:elis,ond:lydmg b@t qotdnnhtdd:tgF@IMSar(‘dﬁ IL2R

rectPof 08 BARAWRARE 1 S N bitfemt Ve e 1
3 1j08k6Pt uP# séthe EmBHUihney 6 thid ifdeditiod,THE immddbduppreadive or
changes in the Fc sequence are requi red to elimnate

bi nigkmynamodulatoryhesnipound defscislisnusngiralionus, mycppirgelate mofetil or

20 . et g Biyelon BB Atidr AREHITES dei bt Hidinar

r egicdiurdf leBinginide Pagymydin®r azdspiradey of an anti body for
a particular FcR,_ and hence the effectqor actiyvit

medl0368k by othprembadimeaty of thiy nyentiery anabadiesRf thtl%anﬂgn or
t he I

roa Prage BEA LR RRUEREE oRelifhe RS e 1AL coptner,
ant pehxkdge off g tiferfatdise @ras pdetfolf addt voigh labelsrand prestrutticnstfpr
f nmunogl obul i n i sotypes; Fc receptors for 19G

ant? 1WaligR.e referred to as FcgR, for IgE as FceR

for 1gA as FcaR and so on. Three subcl asses of FcgR

havg dRefSrdtfanind M@ eryREIREs (CD64) , FcgRII (CD32) and
FcgRITT (COF 6). Both FcgRIT and FcgRI Il have two )

t BéDFB@SS coRt hﬁtl-@m)anﬁiigdl@gﬂhﬁﬁn(/é;%%)and@iﬁgnﬁé&ﬁiﬁdaﬂ A
and FcgRI11B (CD 16b). Because each FcgR
s ubednapasitians of tosl i erd/ebtyon mey be admirdstergdrie s subjaet in any manner

al ternat.ive R s . to nmu »

Fr aoRpipirecicaly AR S o ofk gE IR fgptjan, “administation
30eXi fksns dn§Tofekeasimndrd fregidds of &dBmistériy aﬂjﬂﬁlbbh? antibody

isofornms 1lla, IIbl, 11b2 1IR3, and lie. [0198] The

bi néragmenior @harmasgutigel awapmwrh@cam mbmee%ﬂlk@rm%w and

has I IIed "1 owner

et L N P R L oo R385 230 (20 | ndex

nunbering as in Kabat et al., Sequences of Proteins of

| mmunol ogi cal Interest, 5th Ed. Public Health Service,

Nati onal Institutes ofHealth, Bethesda, M. (1991),

Wof et al. Mlec. Inmunol. 23:319-330 (1986); Duncan

et aI hbture 332: 563 (1988) Canfleld and Nbrrlson J
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greater reduction in binding to Fcg receptors than

ei ther subtype alone (Arnour et al., Eur. J. Inmunol.
wo(2b89Pk389: 2613-1624; Ml. I mmunol. 40 (2003)pcT/US2008/003735

585-593). [0200] A large nunber_of Fc variants having

altered and/ or reduced affiniti%s for sonme or all Fc

receptor subtypes (and thus for effector functions)

are
2008 3Tt b P EnBRlmenB R o e gy B £E0a T jbSties of s
200ifwenfxa6de; phaSna@Qicd @Bﬁm@ﬁnomﬁ)ﬁliﬁﬁhwlﬁbﬁ &%y Hddministered
2006/ OZ@SZO@ US 20Q6/ 01938 EJél 2006/ 016%996 USs
2006/5% Y IRCUSIBY YS9 3 subguitansoEslypinirapetitongally,
20054 %&ﬁﬁly, liﬁragQ&ﬁ{llQﬁ%}S?rﬁ&fveHﬁcngg?! 19i|ra31;§&l7réﬂy,§]§raarterially,
2005/ 0054832;US 2004/ 0228856; US 200471 32101
5; USﬁmsaSLBQESthIg@etuaﬂ&w USrazsyn®8jallg 7intrestediallpsatrathecally,
6, 53 24.. 6,528 624;.6,.194 551: 5 624, 82 648, 260.
o2 piiesly” SRl BT e es Ly By sheret
c ownhﬁﬁmmonafys $rdhdrhidbsalNirtAteAft,| otatibRiAf rdub® of administration,
conpl ement cascade and gener at i on of the nenbrane

at t eclecalbiypigeet sigstafvaflarmation @m@n&rgwtbal conpl enent

at is | n| I
02 R Rl S PP e or
10 ( of 1ﬂvbﬁt1c&pﬂquﬂfarrﬁ§®uﬁuiltbbﬂ@§§1tlw sththrigvdiion dndyobd dietihistered
coghate antigen; thus the activation of the conplenment

cassigbjest p@@lmoame%ﬁlhmorp@f tnhélytlﬁm»@phmaanwgre&%aﬁ,u%t@rycal routes.
cor8ALnerEARO R btoddi el el CDPSP MR ok iy
at irﬁfdﬁlﬁort,md ﬁbirﬁmnétﬁ&abéorh]gﬁt;onh @Ethis ivehtigiBmaip be administered

only on Ie of IgM attached to the antigenic
taré’eﬁ dfeform 0 ?ﬁlé%“geﬁ “u&gleﬁs’ PMHBF‘E@%"S“’“S or
152: 7?018&0&1995) p 80). To assess conpl enent

activation, a CDC assay, e.g. as described in
Gaz {6363} Skme orage specific gmbodiinent thsl antiNEDA &4 antitpdies 64 this

(1996 rf 02 has_ b
(o tbe i eBet ST ork S HhwBaiy SRER A BORGlginered
in By Deliviest topiddlig Hyrb@‘pligdtﬂﬂ dffaerédn Blfmeny 58HE likBd

Lys322 reS| dues on’'the CH2 domain, anino acid residue
3310363kt dujother emboﬁlmenﬁ of Ithis @vysnmm,rm gnti-6 111134 agtipadies of this
beta strand e Lys i.n

20, p MVEDLON, ﬁp%aﬁarpgél on %0%2/0% of lihqgk%léﬁt?oé%@aﬁg be
| ocadrthidtéred b§ imral fiom tﬁﬁ)lugh &g 8 ofh nebealiZek2 dto paiwder inhaler or a
(see e.g., Xu et al., J. I'munol. 150: 152A (Abstract)
( 1o0Bjererdoseontulder: Tao et al, J. Exp. Med.

5 U S5/ BB At st e do DR i o

( 19803 invEntivrg andphhritianégical ddaposeiods f ﬂﬁ&nd.rent@drgnasy be
25|5dgS Igg.ﬁgr‘é:gltﬂja Bp nc(%lglpyéggta@gci}eﬁe%é% ming 2000 n by ﬁuclhgr@:ans as
t wo [ I
035 Rl PRI O o fﬁ“‘agf‘ﬁéf“’%?ﬁ e
t heuﬁm@npaommﬁgn Bufigsiovepwnp hoahiocompetblk sustaingdredease implant into
0 f$1d decrease in Clg binding (US 6,242, 195).
[02 , in certain enbodi nents of the invention,
one [0365[01£ a Hort Bpseefi¢ @nbslifRn®e i-0DU54 betbodies of this
substituted, or renoved or one_or nore. am no acid
30res rrv/@egorrr@yd pharmeaseyticalicayppesitians of dais eatiermay be administered
act h
exa& Y4 bobidh bl e 1e§%%§tg§g@99f§anﬁﬁsgeéhgg SubRECHPusifB-, 3-, or
red Gcr&on:th depitrihjeatablesr bawlegradhbin matmv(lsand)mahbds.
subj ect antibodies in order to reduce orelininate the
potential of further activating inmune responses.
Anti bodies with decreased effector function may al so
reduce the risk of thronboenbolic events in subjects
receiving the antibodies. [0204] In certain other
enbodi nents, the present invention provides an anti-
CD154 antlbody that exhlblts reduced blndlng to one or
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effector function nodul ation includes situations in
which an activity is abolished or conpletely absent.

wd 2488Pis3# nati ve sequence Fc or constant regi QroT/us2008/003735
conprises an ami no acid sequence identical to the
am no acid sequence of a Fc ot lmst ant chain region
found in nature. Preferably, a control nolecul e used

S bd Ycfild GREAMMAC L AR CATPI4 SfibolfRS of AFE

typ@ls’ﬁﬁlgt {/r{)zgh@c r@éﬁ%n as does’ thhe tlest or varol an0
ant inbettion, And/phidranatewicabddnepositionis oﬁthls:mnsrutwmtma)egc administered
conpris am no acid sequence which differ
C hald Rmbizchay PR Bt ircSTEEDs Sl Fdtomabyateh Fonining
of @k ahfBSdy %@W&ﬁv&%&or%ﬂhﬁé&ﬁﬁéa@@oﬁ@Hﬁflo@Sandflévag the
exanpl e, post transl ati onal nodification, am no acid

5 subpateht wGontact witbdhe subject’ siskige generally) for Ade &hghrsgiey patch

T e R T R T

t hagnvEgson, bisd pRardlab@itREl @dsdosttionl sf hid @Rahtion may be administered
nodi fi cations, includi ng, for exanple, an altered

gI y@cﬁsgnbmcr @tranyactos@ Per. boﬂym&lﬁtané mly downge dieqmency dhdtdn
f unr&l{:g ’ %l‘leusggpt?igle? éécg{:étggl[te d&?aé% snaallangé I)ﬁ%:tt\%en about 0.01

10 FC) artr300ng gtsebjedt,bcﬁlygzvelglﬁteduced effector functi on.
[0207% Ant | bod| es with altered eéwg reduced or
0

el i I3A8L el anf ofesbe diethads of MeRe & iss gepharmperptisy!
eng

édhzﬁcfsﬁtﬂlg_ls ot t}HE ﬁfﬂ}g%&g rt]}gt.{'%dt*rﬁggflegﬁrs %Hl flcﬁlgcgnomposmons may
t ecbmaﬂm)gystaadita)a subgedt i sihgleroe mantiple dpsessiilppevery 2, 3,4, 5 or 6
condi tion used to Froduce ant i.bodi.es

t
itk AR S e R A fpultipls thsssgﬁv,ﬂné%ﬂﬁer may be

15" eCURiInRGEd NASIHER ?éﬁeﬁ%ly‘"ﬁ)i’nt@ﬁ/a}ésrﬁ ihg fRRPEREMay @ 6very
or nore am no aci d substitutions, deletions, or

i nsethei mnsth as deégmmsd bSﬂ@hikEl@d pfrantltlen@mpl e, Fc or

con f f.ect

" clBRPh o EAERhe i HiadRios e F anPfitics H pharResiie

in &ﬁﬁposﬁtm@sifmls mhum) dhd bigaink PRGteins Ltibadies 6r pharmaceutical
gl ycosyl ati on patterns ( see below), may be achieved b
rrancqmp@utmg comprisiggtthera) may hejadrainistergd Q.2 subjerd in need thereof at
0 EXPL&

pr o{ uceéc}g ?Trcfgggr}é i\mﬂ% algg%éﬁ(]éa‘flptutéﬁrlg t?‘gﬁ 9% fljﬁﬁla%ayg OF we weeks to

aci thedifbsf iheubjents, IncfaxmhalehﬂfodtrimtsafﬂﬁeemmCDﬂlim ahubcrdmsf of this
the anti-CD 154 anti bodjes of .the gr esent i nvent
i ¢ ORI Fad phaga8FiIcLeoTBRaritians OLHTS MveytionHREY b Adginistered

szlsg’z%%% : g‘%btgﬁ %?ﬁg‘t@%gﬂﬁ@ Yrgm(@wgggy gsgsgé)}? oher month.

exaff3re] mmémb&hmenmfgbmenMOanhc bmmCeBI SAi amhlbodles of this
reduced.ef fector functi

25 e BPRHA, and Bhe Rimsotica SamagsTiams of s mxﬁn%%“ fARchs 3dgyinistered
oneirdhufipleddiks EZ) afyoif |d‘é§i’i‘é'c‘lgtcﬁ€f8h5@e@l€é btd] Aesifdedily2idde. The
235, 236, 237, and 322 of the heavy
c hacﬁﬁethnmsa of theegetbnd 0B weatent;ap by, agsessesrhy wenitoring the subject

26 Such sub tit ey alter effector
fun ‘i’.‘%ﬂ“’?kﬁr%“é OoF &Y'4P F}?gol#zfn(ﬁ’or% A bi ndi ng activity. An
al t p3al] oFoA4ll embodimeiey ¢f this iavenfion,aki¢ dosagd4nd a3se, rate of the
236, and 237 can_decrease the binding affinity of . the

30Fc alggpéﬂ S5t aptibedjey oﬂt@@eggy@}tloagng Shymaseul 3! compositions of this
oo oo B8ecR s R P a0 R it epadia g vatiey of

al afactoes, shch asthamptuee ofithd dmmOaJelttiatedsihd seze 288 agayf the
be substituted with glutam ne, for exanple. In another
enbodi nent, an anti-CD154 1gd antibody nay conprise a
substitution of Leu at position 234 with Ala, a
substitution of Leu at position 235 with Gu, and a
substitution of Gy at position 237 with Ala. [0210]
Additionally or alternatively, the Fc am no acid

reS| dues at 318 320 and 322 may be altered These



or abolish effector function. According to these
enbodi nents, the constant regionof an anti-CD 154
woddhe/P@eds conprises a nmutation to an al ani ne atcT/US2008/003735
position 234 or a nutation to ﬁp al ani ne at position
235. Additionally, the constah ¥Egion may contain a
doubl e mutation: a nutation to an alanine at position
234,408 &
2355 MGy aF Epaeh i alngh, I SPAIAL BB Khpdlion used
conthei mesneu:nkingmds défrtheractorclageni andeihe judgmenit af tledreating
i on woul d describe a nmutation(s) from
phel?l]@f Sf'4thi ne to al anine at position 234 and/or a
Fﬁ o] fAcesrdiu iaRf-¢D154 Aitibddiedbf BASinveAibr? 8Rd phdimaceutical
anot her” enbodi nent, the anti-CD 154 antibody conprises
5an cg@osmmmﬁ/@nmn\mmre ivrillthe@dmiristared iman amognt edfagtisle to

descri. be at C i.ne

ot B3 Aed Buiposty ATheRHFIARN SR AR Pl may pfer o an
at  pasiitic?andly effecand io (b, AlRtiakoshani@iorate symptoms of
alternati Veﬁi‘) or additionally carry other nutations,

i ncfligepspgr prodongothasurvinad of e SKhlzsztAqug wensedorf thrsargufically
( Hegi%c%hfe %ﬁoﬁht mg}?ng% 8C]hé%:</e(rﬁiodsyu%t7eﬁng ]dfelcgcglsg %)6119 gggg%é%hgcehéle of
10| n mlmraaaﬁ otltl(ewhbﬁ:bt drgibbdiesr por at ed herei n by

reference in its entirety ich recjtes tibodi es
v IR TBE AR P4 dREbRGies bRl RGO DR e i

do”@éxﬂg&%@hs@f Itlﬁg 1Jv}éﬁt1§£ ay bY¥ a@ﬁuﬁl reﬂ'ys 'a@ﬁ%l@?ostage for certain

bind t er eby cr asi ng t abi |

ant uidm}ihess sachasiutetantiGf gmuwtune lnesnpnnielm mndang@aseshlcm @ subject

abilit f1hea i bodies to fix conpl&iment SO & 1

Col 15 Posed fof 3 DG Such 36g7§XoRsBouS léefs%dzaams WAt &R a single
15desggy @ﬁ@eamaelﬁt 'E@(ﬁﬁlpﬂé@ JrREcHPRRFapy o] € SHePRR: doadrhﬁ@rauon of

that result in [ower FcR binding. "[0215] Methods of

gentheantihedyafiggrént of thesihverdipara ongnwith a qrm@@yc wegntalier gxample

oo i s el ™okt i od e pf AR hbhary

t 0, veutepdhaidiediody whietecarlige & @tor(iedlly present, such as in controlling
ol i gonucl eot i denedi at edé nmut agenesj s, . PCR nut agenesi s,

andne@ga@tqaethm&oéga@ﬁe@n d gissug qsrte ghroaisathriadminigergd @ntigenic

L

Wel inviéntdomare Iadinlilﬁstafeﬂ a(t freervals for as lﬁ‘ag t éimeedts md:dlcally indicated,

Nucl ei ¢ Acids Res. i}} 444i ) and Kunkel et
fanér rorR4pys OrA‘E s tasthe lifgyght 8t(1987)). [0217]

Eg?ﬁ‘%ﬂ Sf the nﬁ:'tﬁ(ﬁis%ékérﬁ}éh ‘f’lefe% tﬁ@h’ﬂtﬂﬂdﬁ:@op Bhaﬁ'ﬁia@eutlcal

seq ence variants of e starting pol ypepti de.

Hi goarhpgsitionsPORY era:hmmcsltmd Ppa subject with s(eparabl@mc In certain

Press 990 and Vallette e

2517 §380dmsnis: 4B GEerias 1 1eTRRrot R BRerretHO 45 0t SPElE AP g

seqyfneRoadil A0 eaReRIsh RORRAG | Bhe infmbdhesiuliiory or

t he tech%l gue dé}g%rrll bed y Il};‘\)/\lal ls et al., lGene v

34: BUBUBORPPIESHTY age[n@zm]bemmolﬁére feHpwitigrent of the

pr e My edlﬁg\égen(&: l%aécl{tglr%tunc ﬁgﬁ&lﬁﬂﬁlﬁ@%ﬁ%i@%' S

Fc (91 Oln a@ént iRt iritexdaptt balcimebrin signalivghped with an Fc
region (or with portions thereof) having naturally
3°redG@ed éPPEEP@F“?%dUC|ng activity. For exanple, human
lg con reduced or no conpl enment
actG?H\/)at [ gltrllglqttl ﬁﬂv@ﬁ%@x@ E#rrfaer ent 1gG nol ecul es
differ in the|r bi nding affinity for FcR, which may be
due at least in part to the varying | ength and
flexibility of the 1gGs" hinge regions (which
decreases in the order 1gG3>lgd >l g&A>I g&X). For
exanple, 1g&4 exhibits reduced or no binding to
FcgRI la. For exanples of chineric nol ecul es and
chinmeric constant regions, see, e.g., Gllies et a
(Cancer Res 1999 59 2159 2166) and NUeIIer et a
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[0223] It is further understood that effector function
may vary according to the binding affinity of the
wobhe/Pegys. For exanpl e, antibodies with high afdmdabos/003735
may be nore efficient in activating the conpl enent
system conpared to anti bodi es- WZh relativel y | ower
affl n|ty (Mar zocchi - Machado et al. 1999 | mmunol | nvest

[
suclTt nal oo T SOl HEnTE oA OUir Bipr P e Shface of
r edintradng exllg, inchndingiangbnigmitbdto@bé s CB2 s IkGRo KD 40 D8 wnd

R, B A i e
ant jrhRdYorbdilatbBALTESbuRH My ?cfrfe'xQﬂnb)é fﬁéyolﬁff\ty Ql'r&lmus

reduced effector functions, 1ncluding, for exanple,
S r edmyeephaiciateamafetit, rmDGIub[IQZQeﬁxymﬂrguatDD bBquianat sdsaenes

f t inventi i th reduced eff ect
Funlel e rra i gtpiency [ PERaeEandisand geent may be
af f idthinstdred sidiftaRBousBY 6 SequdnBaRPt or s (FcRs) rel ative

to a parent or non-variant anti-CD 154 anti body.
Accl¥3dbh g ﬂlysommmstaegrs;L Bmayrhe asyantageans to adraiigierpieer more

oxnnisile 3o Bt iS5 o S50 WP ngefngiRpl Rk e g

100" Siagid3tid nfthddsPielie weentias@dniphishignte sgp af hdmidisterding at least
one or nore Fc receptors conpared to_a parent or

nonoReaRYCHie agid ol ﬂwnmtloamcméw tp avell knoxpy methads ayg pncluded in
or pts, an anti-CD 154 anti body
ﬁlcég)e:%%elcgef&ﬁgp‘?gct or %Ctl on binds to an FCR with
abo[ﬂsmp {obuk érﬁb@dla{efn ofi thig inednsibnvhe subject(satlantarobe treated by
In other e an anti-CD

ngthé%%teﬁ#ﬁ 8 SYPNeA Rk %@%{?ﬁxu B emmaliis 3 gammal.
15an Eﬁzﬁgfﬁ‘]‘eg Bf ﬁﬁﬁ?’ﬁaléltﬁlaf R ? bk &3 stediddhmiet Mutoefre Wbtt AmABPH. humans,
20-fo I

ess affinity refative to a parent
nonaaehuman pamatdsondrylentﬂ(wcllﬁdmgrretsexpmr ham;tellgemd 1geinga pigs)
nore of . Fc , ch 111
OO LEgP: Catty T A G AB mapridl e o
FcaRumam particul ar errbodl rrent s, an anti-CD 154

anti body with reduced effector function exhibits a
1 5[&36|7ﬁ Thisrigventiop msay st bettegundsirgioodibassi @n thg Examplegthat

r [ .
200 o BUPNETASEIA5 SR S LAY s EETty s
154matHodb anly reshiltd dmecmaisz&e imerély éiistativeshihbiitgention us dekcribed
binding to a conplenent protein relative to a second
antherted. 154 antibody. In certain enbodi ments, an
anti-CD 154 anti body ofthe invention exhibits reduced

bi nﬁ'%gpm@sfactor of about 1.5-fold or nore, about

e, about 3-fold or nore, about 4-fold or
e Poll Rlifle @kariPle® il BRA th SmbMotls Qhd PRUGets of th t
aboﬁ)ygf)fo d %rdu'rrlo g arﬂge { Lé ?ﬂg rcl)qr r?o?e g%guet:so © presen
259- f piveintdon. rﬂm@bleabodnﬁcatﬂ)rfsahdl adaptatmm of (dre @melned conditions and
15-fold or nore relatlvetoaﬁgo anti

ant PBASI BTGy ABEOITRG I e ol Eries MArdhiBiBaY R et apparent

t herdiheSedkildd MR &P Arel Wititih e $pfiritdd RBFE 65tht Padsent invention.
elicit reduced effector function when adm ni s er ed to

a subject. In certain enbodi nents, an anti -

ant E PLE 1+ENERARINGANIIHUMANADASY MYSH&QDEES BY

in SLAMj ect to whomthe anti body is adm nistered.

Thronbosi s i ncludes, for exanple, thronboenbolic
30evel339] SSelecteddiymphionyteuktdibody @/Iqthmh@SiLAMb &Babeopk erpal;, 1996,

v P afods vt S5t Moo oaRF A Wit el 1857,

antibody of this invention causes fewer thronboenbolic
events relative to a second CD154-specific anti body
(e.g., antibody 342, antibody 5c8 or hunmani zed 5c8).
An anti-CD 154 anti body with reduced effector function
may show a 5% 10% 15% 20% 25% 30% 40% or 50%
reductlon in the nunber of thronboenbollc events when

Y T o I T o o a o




[0229] Certain enbodi nents of the present invention

relate to an anti-CD 154 anti body conprising one or
wome118eRvYy chai n CDR sequences sel ected fromplRiiis2068es735

IDNO 3), CDRRH2 (SEQ ID NO 4) and CDR-H3 (SEQ ID

NO 5), wherein the antibody f X her conprises a

vari ant Fc region that confers reduced effector

fun ' : t F

R 20T 1367 G e R L, P B TS lcs 18:862
c on$69)m used toeldemtlﬂywnd ddolatedbarEDRsmam 0D 1i5A aotltmhes SLAM

Chaf O L EFRHAES P aAoR PR oS AT qr SR Vigg immune
[ 023’5’?01{9%@ BeRsQ¥ded Hond ARy %e&Tﬁ@Fs@a‘tQ N@vidual antibody

O her enbodi nment s “of present invention
5r el produtiog aellseare nhe@mldrfaalyanpama)foldxmqﬁbmmnm&foo those clones

( senieh g g i T S BRAER B Rey 33 i BB eapfipation of
| D N@seqlencéd HEheRvaR a6l héw(hﬁ:) aR@MBht (B4 ?ghan gaidsamt particular

Fc region that confers reduc ef fector function

c onyrarening method ag dqﬁ@lletdrmﬁ’dﬂeqﬂ/%ﬁl%& Thugi Breells that gretpesitive for
enmbodi CD 154 i body conprises at
I ea%’lqlbn?1 tsg? h‘t&rﬁgn ﬁjlﬁ e %lsﬁl 7 P

, and in other

10embEd8oE nBSvdrﬁl&aﬁaﬁiti hadin COTS4 iasebodidsd wérb ﬁmulﬁled fhd isolated
chaln CDR sequences, which are CDR-LI (SEQ.|ID 2)
CDRugiDE SEAM tqghmogyriFlam 18pRONg of @WW@CSB?AON 0342 (the
[ 02 " nbad o
| nven? ooy el RERRHE R destindd1f (R RS ing cxgmple. 1ts DNA
ef f &t dodutetharhinoracobsggueres alshowhrie Eidurght Thégene ¢oRding this
seque es which are CDR-LI (SEQ ID NO 6), CDR-L2
( SESY chyaS?;O“ﬁHd CDR-L3 (SEQ ID NO 8), and
conprises all three heavy chain CDR sequences, which

152" eEKANIPLESEQIUNIARIZATIORNPGH € A08EQ342 NCREATION OF
COR3 3ESEQ ID NG 5).[0232] In certain enmbodi nments,
this 1nvention provides an anti-CD 154 anti body t hat
spe a [ :

nt 15886 SLAN aBffody {72 paltuRhh Ry, g e CDRs o pyman

I\IO gérmliBe@raniawdeks. 9All§ﬁ@&1i®0f\ﬂle raIQinabdd)SEthbi) sblmentd w1th the
I n ertain ther enbo)#'rrents i nvention

pro
DB R cEBiRe) FRBAY S B ROVE TOBIEHT B BEERT with the

Wﬂe flsRfieAce ch
20 gﬁlgehghp,gg%mszeeeéaé;eﬁemhég%é@ggﬁaﬁwnﬁm&eﬁﬁ S@fi€fice chosen

f ur Whetheehukmxm‘ﬁﬁhﬂsl, (t)l@l%tﬁt—neg@@pilfsﬂl%inl regaan/(V BASE MRC

onen B P b e et O DG T 6L 35 3g 3Bt fte - he

Fabﬂéarv%ﬁsmtgeﬁﬁhae feve] tb@%éc}(ﬁn&é@fo@@f waé theltimahWHB &r1 3-66 V-
enbodi nents, the anti o&‘{ 1S a 2 fragnent or, a
der fegian Rlas {iéJwegion &Y ASE, «;ntferfag Reqieia Epgineering, UK;

der L¥AtVESs,. |

254, SEQHP 13%?2%@3&%@33@%1 adifort RAAEnd PR e,
54 fradk®bfk WhECIsn th@hhmdleWHmesleSSaSqubmﬂ:I (SEQMEYNIEES: 39 and
nodi fied so as to elicit r%Iuced no effector

f unt) @r@re%d&b%%waﬁtw ‘é‘Ptﬂéﬁ f&% CrRSHIRLOT sefyence are as
re [ I

i i g GO e NI

SEQ(1|9[87NCBetﬁestEB¢u)L NatiGnal 16stawres SEQealth, NS), \mh thetgxception of

30 onF HICH oHifce hesoPRRTe] CRORAK B Aol ls L% ek PDo 09967

or paf @atigdvhEfe SBPHRICDRIZZ3 trindfétddefro TROdER BhEbody onto the
the invention relates to an anti-CD 154 anti body

c onpedenion framewiorkse yersinns ves¢ eenscted dnvBid kep dﬂepr framework
and SEQ ID NO 14, the antibody further conprising a
variant Fc region that confers reduced effector

function conpared to a native or parental Fc region.
[0234] In some enbodi ments, an anti body conprises a

vari abl e light chain sequence of SEQID NO 2. In

further enbodlnents an antlbody conpr|3|ng SEQ ID NO

- o — o P T ] o o




sequence selected fromthe group consisting of SEQ ID
NO 12 and SEQ ID NO 13, the anti body further
wWoERIP1issdsNg a variant Fc region that confers rgduge8os003735
effector function conpared to a native or parental Fc ‘
region (e.g., an Fc region with)%itered glycosylation
and/ or other nodification). [0239] In certain
gfdgsmvére atlgbqnblﬁ‘dgﬁ‘t Tﬁ’fﬁe RPN el S r e Rtifikd &;@r\%é thethod based
nt| y conpri sing aln sequence as S
f or dinthan dsEfﬂod:d)nNMO 21/6996174 Faméxampkeathy lightchais gmﬁeVleagM
as set forthln In so
errb?fmt‘ﬂ%fi%“ortr% el PRE St A5 8 thfaf;e% SBAIN gratt VH3 gHl
ant é%@%ﬁs B&ﬁﬂ'f?‘a?ﬁewdrﬁ rés‘t’cﬁfe'é" al pc‘fsﬂhﬁg haeRg 949, Y18nd 78; the heavy
ant | y Is a Fab or a Fab" fragnment or 'a derivative
5t hechedi gralmeIyIétngmomteems damioo flamewbsks at Ipesitions $Hdy and 78. The

F(ab ) 2 f deri vat. f. ath
et P90 F PETe SR At TORR 0 Bt RE! cor compri si ng

t he[o@@Bp Wenbdéhcb@gthde V-répidn fdaéntes QREeMGERMel AAd constructed
specifically bind a CD154 protein are al so included.

Addusingstandapd maleculgstiijogl wshmigyesdnidsiract geae syethesis companies
ef f r .fu FQr. n [
an %nt‘}g ‘H‘.%nrﬁ‘l’r%?@q%ﬁ% r2I @@g@gi—lﬁron Mo%ﬁéa%?)ﬁ Po”&%été gpcgted
10 NOT Gar{HAEH \fvéﬁéaﬁadénﬁlr(g%tzgldarc%ltg%h&de@ﬁd&mﬁedtﬁ mOfagene51s using
conjugation, etc.).  such that the antibody elicits
r edh@ e signabpertide spayenpes frerm (kg origingl 4oy aqtlrboeneﬁ ¥fere included
CoREL L K RUSRETL pHPOLIERI G Eabthlly el ogression
of SifprkD NO. 15 and a heavy chai nsequence of SEQ I D

t body furth .
var (9881 FaB Gt TR Ehaig Rries oere Hieingy Rt beht chain
15f un@iﬂﬁ@ﬁl(ﬁl%ﬁfr efhicR cBntAREIDNGA RhcRtih e HeHuntzh G-@Qitpﬁﬁ‘ constant

In other embodiments, the present invention re es to
an eagian &3 BUotape)i Mgr@fmddmasy nkpin gengghwere kel-ploned into a

f SEQID NO 15
of BEAT BRER P a eR PR o Ry R CRG S (6 Puman

CONMPAthMAS bnéfaht ﬁé@{on’:&onfa@lﬁh%’ thelHiage aabifiging nheatiGeS24 1P (Angal
effector function cogare 0 a native or parental Fc

r egétomh, Mpbburmynalnl 993m0@ w828 eAny suitable pxpsewsipn vector may be
' ”Vﬁ&d' oﬁ)e o?ﬂ %a??attagtlggdr@%es %grelzﬁs C%&t él@r?&iymto these vectors,
conpr|S|n nmor e vy~ chain sequence
sel eehtith ﬂ@&lkﬂs ek S 3 ih@tHSGhiret]c raCDR'egﬁbn(/?aE@ahBE -NEZion antibody
43) and CDR-H3 (SEQ ID NO 44), the antibody further
conpy # Benehmark 4y assas- Fc regi on that confers reduced
ef f hasfrids int
; egﬁﬁ%ﬁf | ?62@%1{52&%89%2?%&%&91 gén ; %fexa g@a\f}r chAfif %e?k% asfritds into
ant Cbmjyeltscumpblled esprassidreaSigGt amd ahlysiseofhamap @hHidbinding by
, ag%i n ot her enbodi nents the anti body conprises
H‘EP heavy chain CDR sequences, which are CDR-H
( SE@%% NQ, oftié} to z’é'%xfn%g&ﬂ A NQoifadd Rfiditihia hﬁmovalent
(SE NO 44 0242] 1n certain enbodi nents, the
i nvEal'j the gewrds Dehey( @nawumwermbitsqne&lnmdmwsswn vector pTTOD

ST EFFedl, O S 80f i s

NO: prgssafieht (HRY K3 eh SBQumhiNGis ddied ihhke afBcoRYAYBsiWI fragment;

further conprising a variant Fc region that confers
30y edtheadhe¥ rfragm@t wenclopehiirasd R\l b il {raggent. This

par ¢ e :

mt PrRE fe L odif B Bl R AR M OmipCprercin o the
I | gbénes lkacodiggDisth lighdandheavi ehaiastizodfeming secrdimn of translated
anti body conprises all three lIight chain CDR
sequences, which are CDR-LI (SEQ ID NO 45), CDR-L2
(SEQ ID NO 46) and CDR-L3 (SEQ ID NO 47). [0243]
Further enbodi ments of the present invention relate to
anti-CD 154 anti body conprising a variant Fc region
that confers reduced effector function conpared to a
natlve or parent aI Fc regi on, vvherel n the ant| body

o o - 'L I ~NEN~ o



function conprises all three Iight chain CDR
sequences, which are CDR-LI (SEQ ID NO 51), CDR-L2

wd BEEA1sB36NO.  52) and CDR-L3 (SEQ ID NO 53), aitd/us2008/003735
further conprises all three heagl chai n CDR sequences,
which are the CDR-H (SEQID 48), CDR-H2 (SEQ ID
NO 49) and CDR-H3 (SEQ ID NO 50). [0247] In further

ORI e bhilefial pBNONTRNEK] R EoRReRthip1RidSdere

at speci y bi nds elnt
ant trkxtsdnyrrrmdnmoﬁmplzd( L streigU¥AtE) afd ISE@III mdnmnorﬁekpeﬂ‘hents in
| nvent on aI el ate a body t hat
contipa! é%aleas Efi?eaﬁ@etl ]Plggl‘:%? % ant i -CD

154 anti body of the invention may conpri se both a VL
seqygprea of SEQ ID NO 54 and a VH sequence of SEQ ID

NGO ™56. 1n further enbodi nents, the antibody is a Fab

50" AffiRBlof 1IBWHonNruds BEBia¢ate® @urifiRE Fab fronk 1 ¥ $érmentation
further enmbodi ment s, e antibody or antibody fragnent

IS @ralﬁab ) 2 (L agompt or a q;s ative f. ThexDpM)

ant or fr may aIs hunagi r ful
%Yltl bodyflcg)grE ?7agrrent tﬁer eo Certasl%n 12 4%

‘ enbodl ments of the present inventi on relate to an
ant [0386) 1Sdlcatidr SOy @)pﬂmmnsgraﬂ v@s‘ﬁhﬂidﬁ&ﬁk{ﬁ@ arto afconhfbdthactivity
NO. 56 and VL sequence of the anti bod}/
fur tmpayc@%xpsqswgnéewmfafmb 1F(.E F@lg feéwetlhaw cHnfespgple of

Uy S AR IR £ i

10t hi gL4gl¥Eenis oifospnovi des an anti - CD154 anti body t hat

specifically binds CD154, wherei he .a
oL 2 A Plosm BN ot ABbRTsIg of it reft sL4gH1. The

addpiN £ gﬁfueﬁé@cﬁqhmtzﬁron 1ﬁ‘s%r@ftth1§?,%ﬁ RQHPWH € th%ré/g'l(SEQ ID
sequence of SEQ . I'n further enbodi nents,
ant NEody). oFlgthJadmprcwdqsrth@mumwmf@eqms@nd&& IDSE!Q [2@) for

it PHE ) A0 RIBE Bk S04 Pied o ks 2 T{20): fragment

1sderivative thereof. In yet further enbodi nents, the
anti body is a F(ab' 52 fra%rrent or a derivative
t he EE¥MPHEe3:a i ORQFAGHYICOSY b THIS 68 AND IHU342
humANTBOBHEY Bd SFFEJHRECTEDrMUTAGENESIS
enbodi nents, the present invention relates to an
ant [0388)] 1241ysakylardhuSosmid Bi3ag aatlvtrﬂlsseweriﬁ eubsfaqt%Q
ID NO 58 and VL sequence of SEQ

20ant Pwmtﬁwacr%«wp%%g ﬂgl%rwcp@mnaprN&gte&hmﬂh%&
conf
o PEDERbARERHE baE kAl hiRGRIRT, RUIBAIRG hURRlo9Tsss
al t excegt @)Ir\mmwtam afith¢ b24OY Ke domaain fartbe G bFo domem a

structyur n hat _shoul tl educe d| ng,. .
o BevayRhuRY 1 ordendo Autieb eyl rredh ffouRey olie Kapp light chain
S DGEéq%Encel dt a%l)béﬁgﬁé{ﬂeéthﬁgcgiﬁtsh@@ﬁ hr?ﬁrgutenpj 6513(15‘ D NI 62°8EQ ID

154 anti bodi e€s e gl ycans I i gosacchar i des)
25at t NEh&a and SEQRIR ) ed hNhea ingiftaglyicasylated oppe8 contains

f t he Fc.diner.. are . encl osed b
cdomareSicph ele b i Pirued e RoPEGHR 150k Rabat BV
speghd hlﬁ%aympacavit EESiddthamsJRiguhe] QB ID NS, SEQ ID NO:
domai n. f er ent ﬁ?l ycos¥l ation patterns are

ass6¢red SEQID NOgio ) eFethl 23 mugatioa mesh GpetheNeglygpsylation site

2 20 S0 e 05N o s

3oB| otemdlanilmg thelﬁ()leéiﬂe 32lycosgaéchi n specific gl ycof ornms
confer potentially advantageous bi ol ogi cal properties.
Loss of the glycans changes spaci ng between the
domai ns and increases their nmobility relative to each
other and is expected to have an inhibitory effect on
the binding of all nmenbers of the Fc receptor famly.
For exanple, in vitro studies with various
gl ycosyl ated anti bodi es have denonstrated that renoval
of the CHQ glycans alters t he Fc structure such that

a — e s o o o oy




| gGs affects their degree of effector function (Raju,

T.S. BioProcess International April 2003. 44-53); the
woMoeg/piRgdeer ogenei ty of human 1 gG ol i gosacchar ipgasu2eds/003735

af fect biological functions such as CDC and ADCC,

bi nding to various Fc recept or§96 and binding to Clg

protein (Wight A & Mrrison SL. TIBTECH 1997, 15

26- agoohi |40 i

2760 5) Spnase ggli;&ss fited 40 anfiB68, wiPirived from B2 Fab
27 7{ragnerRe/eeer.4Dhis Skquekesvvas modifiedbyBidditiabherhunzoGignal

278&%&: 3466- Z}%; Unana eﬁ al . Nat {3 otechnol . 19
FebS€d§sRcsy and gis’aggiopriats huymar gonstan ‘#Pé“%m PrAYYPCSt 1§G
t o Bi1pcbsPibebdand 42 ahiibatyeal$d G msiges smggﬁch@@@ﬂﬁnme kappa

depend on the presence, absence or no ication of the

5 car hightyehipiatsequanice of/aglpedsylataddeh 343 iswhonahia Higwre ¢5ZSEQ ID NO:

dongj [ j I or 9 War
ancPbBq ING 4SRN Eo g9 5B/ S ity dsfteced
[ 02md42Qoyedsvatoatishd @add by dfe difectedthdagénasis in the CH2
pol a/_][é(e?pti de, for exanple an anti bOd'é such, as_an 1gG
ant {12989, Kehst BJd) anddiings (S248P Kabatkhdempias (Figwigds; SEQ ID
Inencfan! SEQTBINGN72knd SROUDVRER SR N TR oR faadifies the
experi1 nmehtal” or based on sequence anal ysi's or nodeling
10dat N-glCessshunsn Siterii the CHZ d@hainSo thdiét iand dengae b dubstrate for N-
sequence recogni zed by various ’gl ycosP/I tran ferﬁ[sﬁ%f,
hav8lysewiatgasazypey rendsring theppcule gglyeotydasd Bothagl yeosylated
for [ l.ag i {0 LSif requently NXT
or %,8%392%@2%§§%y§%ﬂe%d%%? gélg')'(cept prol i ne.
Several algorithns for |locating a potenti al
gl yEXAMRILEo4: BEINDINGAQ GD 3t BINDING AFHIAITY
AccMEASUREMENTSlenti fy potential glycosylation sites
W thin an anti body or Fc-containing fragnent, the
155eq[0390F Qhe Bisoss® tdehadylopy nonitotsithel binklotg xaeg Eopmbiecules in
usi ng, publi ¢ly avail abl e dat apases. such as_.the website
pr omahﬁwewg PHbOREIRE EFqUEseR] ?}ebag- 5@5 @& Higdnteractants, termed

Anajp\g| i § iz2@dY h Bel iRfinobilized surf:

e A 381! Qe W Mot e

pr edhde ithegptier] fenked thyl apalyss; ifmtwsan seluties pyer{the 6ajtured surface.

vi v, studi es have confirned the reduction. in the .

of { ShE SEISPUTR e GhaER 1 SEsy P 41 TeHetrugacq sy BE analyte binds to
20X R IRand@fb RGMLRNYHleRbA theladfaddt TR d¥rréspohdE@RAOhKociation

of depleting CD8-bearing cells in mce (lsaacs, 1992

J. pregessolThe Hisgocigd@pprogess inmoaijpied oshen thgmenal xtpds replaced by

ant | bady ;does ot Lphduc oki el ea '
o RS |0 s SRR TR b S3A 5081 ey s
Tr agsM 2dtdbilp andthe kBaRle is[R2&3tactiiler ddidih bf hudiah €D154.
renpval of the@gl ycans in the CH2 domain appears to
hav 0391k Hstails o4 Hie methed areps fellowst or function, ot her
fungtio . &kt ineal rPRr.opel ki ti body

25r en bhruﬁlr%rgﬁ'?ée]lrg%(ﬁ.@ é@gi ?ﬁggﬂgléﬁ’ ??p%%gtblgg%ﬂshom t hat
r enBerasor cliipt OB50lrgseanch ghait) CataldgnetNumieereBRel101el#, Biacore AB,

ser hal f-1ife d binding to ti gen (Nose, 1983
suptﬁg!’sa?%&weiig%9gg@§r“é‘?re Ei??eé]i at 4?@9lgsup$a; Hand, 1992
SUPBRAnd#aRBSing $9R ol 7094 Aycetdt: PAPDf BiAdathkenance Kit

Al though there is 1n vivo validation of the aglycosyl
appfetabigue NventeraBRB- 108 ¢Y1t Biasbre AB; UppsalaSwedenr The

fungtjion. with |l ycosyl s~(see, e.g., Pound, J . D
30t ﬁ‘f“mei‘éﬁ‘ﬁj‘c‘i?ﬁf&a ?4;?’%&539(3): 233-41; Dorai, H. et

al . Ahif® Ehuplytyt KO TatalSu2)Nurdbdrl BR)- 1 008 50) Biacire AIB, Uppsala,

show residual binding to FcgRIla and FcgRI | b proteins

{ Eubweden. | Bthyin31(3-dimetbglanpopopropyl 3carbodiimigs hydiashierige (EDC).

40 (2003) 585-593). Thus a further decrease in

effector function, particularly conplenent activation,

may bei nportant to guarantee conpl ete abl ati on of

activity in sone instances. For that reason, aglycosyl

forms of 1g& and 1g&4 and a GL/ A hybrid are

envi si oned as being useful in nethods and anti body

e o " o - Y Y




[0258] The nutated anti body can be stably expressed in

a host cell (e. g. NSO or CHO cell) and then purified.
woMmooNgswxanpl e, purification can be carried Qi bdd®o373s

Protein A and gel filtration chromatography. It wll

be apparent to those of skill-1® the art that

addi tional nethods of expression and purification my

al e ] (ol 0

or alF b REZs AR lp BB YARE oFERRRATRARR] Aifiors ar70°c.

ant Nggliresyshasiaintide (SHS®dMRdE @pt@1 1.6 ung/hilom, diskiRdeidier and
the nodification at the conserved N-l1inked site in the

CHosterseun A0 bl aligeots et pF'C: drMdéthanglemensthydengplaside-NaOH pH

ant Soggq ﬁ%z(ﬁ)tl;lﬁlghg&qg s~t he renoval of the CH2

c%syl ation. These

5 agl BEISY! R%ﬂhing@aff%?fls I@BSIEIDGUeﬁfg m@wwpeweegim ado ¥ M NaCl,
conventional methods and then degl ycosyl ate

enz3 mid iERT A y0.00k Y Buréactanit Pad)k yCaalogu gmperoé%ﬂ -40915R8, Biacore

ar ARV BB R sBulipr B a5 KR BUiAton gyl Meate 5.0
Bi ofbefdgern mﬁﬁ%dl@ﬁ%c&@te)pH 5©F@talbgue&ﬁﬁﬁ$&f BRApodiste Bliacore

of th|s i nventi on, ycosyl ati on may be achi eved by

gr ofBnlyphesia, Sresdes. ﬁﬁgféhSth@&éeCt he antibodies in

10 gﬂl ; %Eu?d {;I%Qur%?r/r&ycfggﬁ)r k Qg )2& r%rx @%L%@%Iﬁ% tl:(% fragment

t hespwsﬁicf(ca@logme nufnbehel 09&11)6@(197@ or B¢ fiag@emtepecific QCatalogue
gl ycosyl ation at the conserved N-linked site in th

& Dmirabes His- B DA Fackpor imeltesear T PEBRRYEnt D L)
In s¢s of this invention, reconbinant
Cuﬁé%%rﬁtgﬁ%g%%ﬁes (or cells or cell nenbranes

c onLzand:ngntsCEH 5P ahtibades. des) may be used as an

25 3 o oAE0EH oo heb FRARACAToMN B, Maceral v
degbr)éﬁ&i%&hﬁi &fl/mlL Q36 2M) iR pﬁb§ it e £ 5HNRE] d1BYRH St 4 °C, and

agyclosyl anti-CD 154 antibodies or anti - D154
ant dibwsed HISHBEEEP nmytgebufﬁﬁlr)f@otby pssayonlyificalheCPA &4 wias diluted

[ t d t hod d

raylror g (e BE P 468 Rk 6 B AR BB E e ror

ex aK’@ﬁeGheraltlﬁn SRR ADI HRTHC] pfép&féﬂ iby @ifién &Qihy&aﬂ},dd water from
ant | bodg may be produced by alter ém,g a first amn

20 aci @ FoeMsleck solytion (BDEL, Baele: Eagland. Gafpdeguej mynber: "101254H). 5
del 1%\}1 Rﬂ éreBXreﬁ %g'ﬁlﬁﬂén W?ﬁjl étﬁl%h %r ISR AM 86ck solution.
altered tTam no acid resi ue I'n s the
gl yC@tﬁLdgat: hombef: BRsI®03+58, meMBbUppsaﬂdjeSMeﬂeIerl c

hi ndr ance or char ,or both. In certaip e od|
 heagsay MethagnBTATBirioies én@gacﬁeaﬁraa@yaxs&?vaam Binied yping a
SUbBl bRl %00 acfo ec?g dA filH? TRAYS fragRnPERA Sn@hlfhan IgG,

substitution the grou% COI’]SI sting of
253 yFc-Ard, ab'vfmgmd:m lspedtﬁc (Jebleson AsymunGReseately wePe ommsbitized on a
Thr y . Met, Asp, .u, Lys, Arg, and His n
ot hEMLS4soR Chipra i conplibe SRR isch paRftte el of 6000
nonrggéaﬁb h&@ggué)mm@s @@alffe?%mm H]_ﬂaES? @Hdo 25MNaCl, 3
aci esi due be near or within a glycosylation
not inM EDJA émﬂﬁa%eSurﬁntaNt sz%dccge ydsydsatsedns thetrivfining buffer

h
onewih arssraje ShEo i Ant D VE ASKoaliryiy 12D tRerisaiygre used
301 Sag RRcAfiaf oRSShichMEht! SR e LEHRAR @mhe %ﬁﬁ)‘bﬂliﬁ:&%hﬁ'ﬂﬁn&a% IgG-Fe

amino acid 297, according to the Kabat nunbering. For

ex afoplaati- }manﬂgGsRabz)rsurfa:ceega‘cé ssipsdliof 200 RUsailub@an CD154 was
T299A, T299N, T299G, T299Y, T299C, T299H, T299E
T29%mted-gugrithe qapsgned aptibety, atrvagigus cqnusgirationsg G L of CD154
T299F, T299P, T299W and T299V, according to the Kabat
nunbering. In particular enbodi mrents, the amno acid
substitution is T299C. [0263] Effector function may

al so be reduced by nodifying an anti body of the

present invention such that the antibody contains a

bI ock| ng rml ety. Exen'pl ary bI ock| ng rml et| es | ncI ude




function (e.g., FcgRl binding) conpared to its

agl ycosyl ated anti body counterpart (see, e.g., W
Wd)@bg;ﬁ@}%) Accordingly, alteration of a fi rstpcqmgmgg/omns

acid proximal to a glycosylation notif can inhibit the

gl ycosyl ation of the anti body- H8 a second anino acid

resi due; when the first amno acid is a cysteine
res el

\'»vg{%;ec é?ieov%P{He%Ffﬁ {;@éso%moh pha%y% IB\%& Bfﬁ 246 e

ef f unct| on. tion n

gl ydiesoelatioh phagef alhat aflbwhra@dy a0 plaid. gTke ﬁmﬁby pas fe¢nerated by
have a nore profound affect on FcgRl binding conpared

t o tvel GRE dyeeions o§69 sy GL ifQiirqud yheeS plinjeckemelpesv NaOH

| oot iouR M. SRk Erand sabtA n BB Gyrygs were analyzed
s al tssﬁﬁgithglmmwh@ﬁdrpgbﬁw@& (RXHbibs b) fcﬁﬁ%ﬁg stﬁh&ﬁ‘lﬂ PebdeBures.

one or nore FcR receptors and that optionally also
ex hKbietic parnmstere wery detomin¢d iomdhe ftting abgasitbm. nore Fc

1P GTRanghad PR SENGr mesresn R SARRY kg Chl Laein, ora

or ﬁa%fh rﬂrthé?béfdbﬂﬁlya(ﬁffthé‘ hitbdd9, AfioaY dEVARivEGr antlbody fragment
receptors and/ or conplenent as a native, control

ant ¢ inwentignt Kisoea)yes abgrineskinBiagore@hfor ambCiklH4 antibodies
ant4 [ [ 1 NAc2N- gl ycan as

Ot he' bllgf/leggo ‘J?IBIC ﬁsgg"%re}ggﬁwe(swgggl\%her ei n Man5d cNAc
N—gl ycan structure is present at a level that is at

| eaEXAMPUE § INHEBITAON: OF D46 BINDINGie next

predom nant glycan structure of the Ig conposition)

nmay|[0398) biatflal tetoatttustiased adsay was tl$6dr’to @mﬁme&mdin@nf labeled
antl-CD 154 anti body p ,l:ﬁm atjon_where

VanSBre nERN G exprsiae et el | B1 Aoﬁlﬂﬁﬁ eelbsr*ymgsican Type Culture
An
1 EBACRR) Wl RARAARN I 1440 g el @it g&‘ﬁ)ﬂ)@s»

exhi eCrease ng to a an
15i nceamaningHioRe(wiy) fetal Bal§ Rriina(FOS), szg/RgluthnlnalﬁHmtrogen

(oot B3 0sron sosbm S dhripoamn t Sa00 IRHED oo

' S 580N (S, wctg%p&ymwmws%ﬁgmmmw ANGhE 3% askay,

i ncr eased i ncreased serum hal f
i nct(ﬂ}a@(ﬁleantaetlsawprqomdbmw onl 09fLIBREMI 1§40am§hum +10% FCS, in

ggﬁ@g%?&gp gq%ﬁ%rgg)sﬂlf g?rl?%hlr@f et ha'ggélg% (de or 15 minutes at
209! VAR Rhlefhelle: s H26Ya ﬁ’%%‘ﬁh?ﬂ oPREDABIECKBIARS O0rp, ANC-

host an ulturing conditions Bi oProcess
| nt £043650)owesl théxpadded 280 3ncubdted Hr.a ﬁmhhr 30 Mimrtenaasoman

|l ead to chan es in pboth effector functjon a

phawm@eawrﬁe Wi dmcsin ghosphaiFASIedgy e GeBS) containing
9( fo (5v7 ﬁ:b%e M'afﬂﬁnﬁh (BSA ﬁ?actlgh'\/n SefetBgicdl9 PRteins Inc, 81-

106(2) For exanple, gal actosyl ati on can vary

W| t 06&:8) inddvﬂl%r(w/‘c)mmdlwln ongsz (BIHe hOFRPLK) evedle wesorasuspended in

251 ot Bhaaty | AoSA/ER ssodiin pefhArpipwicsBERIP pefihsggd on o

Bi ogB&aH f)iclgf?s%g @Q@S%&Themﬁl& lféx%é%ﬁﬁﬁ‘i@x‘hbﬁ?ﬂuorescence (FL2)

structures of glycoproteins produced by non-hunan
nmanwetei asessal insllt cases. tThetishibsion a6 M0ymEetPd bigding was

Lo G 68 BB S RS R e B8 i wne

t 0 S%RIMABindh® hBRAGE 6PRNCDAG-ntl YRR { T00% @ihikitibe), Rsihp & formula:
may naturally produce glycoproteins having predom nant

gl ycan structures. Exanpl es of engineered protein
expressi on host systens producing a glycoprotein
havi ng a predom nant gl ycof ormincl ude gene
knockout s/ mutations (Shields et al., 2002, JBC, 277:
26733-26740); genetic engineering in (Umana et al.
1999, Nature Biotech., 17: 176-180) or a conbination
of both. Alternatively, certain cells naturally
express a predom nant gl ycof orm-for exanpl e, chickens,
humans and _cows (Raju et aI , 2000 (choblology, 10:

A — — AN S\ o o ~NE~ A ™ A



cystei ne adducts, etc.), a detectable noiety (e.g.,
fluorescent noieties, radioi sotopic noieties,
w0o R04/PiRauUe noieties, etc., including di agnostacar/us2008/003735
noi eties), and/or a therapeutic noiety (e.qg.,
cytotoxic agents, anti-inflanm@ry agents,
i mmunonodul at ory agents, anti-infective agents,
anti-cancer agents, antineurodegenerative agents,
radi paucl i des, etc.). Antibody Conpgigates [0270] Wen
adm hi st e¥edehibitidn hdieas are often ¢l ea @00 rapi dly
fron| the —sireud-aid y—t-herefpre elicit
rel abi vef¥p 18hGiton + L QYo Jpipitiono| ogital activity.
Consequently, frequent injections of relatively |arge
doses of antibodies may be required to sustain the
5t he[038¢Lit ICSk¥4luesdfecgmdlic ddte ward otisaidyd tsiegXidntas pud 27 the
In 8ne .en‘Eodi rreg% of this invention, the anti-CD 154
ant {*60URESAKPALKALS: i nventi on may be anti bodi es
nodjg39SH (Re TD40HiARRE A0 PalQENRE aNRICE 1 53%nBiB6dNeisolated by
het er ol ogous functional noiety) to increase the
i nt 8gAM greshdwh dm fguresyl 20ndt 18e ant i body in vivo. For
exanpl e, the anti-CD 154 anti bodies of this invention

o B APUEE GRMPETITON ARG AsAY o™

st afhi.bikzati on, thereby prol onging t serum.hal-frl i .
101 “FRbEnty 0TS nRAP PP el o SRRl il bfani-

bi ndDNg4 artRlyio CD 154-expiéskingdyl.1 0élls hD1i1nkelkt icells (MMerican

be at |east 3 days, at least 7 days, at |east 14 days,

at Tepeseulpure Codlpetiony twere maintaiged RPMA d 64@ medium ((Bigep, 31870-

or \ . =9 . .
n {EDRputitl |0TaRAY G Ehlrk Ir SR i ERRnc (10 Whitaler,
I N ETH0SIE et ISPertie lin-Stheptamiy cih gMediasecan3@002i1 DD YAt time of assay,
fra faor exanple. [0272]. Anti bo i fi lL,ons . )

15 1y QU Phalcels petmpepaecimmb i Dy T S, 0isametum azide
sol rid L : _ v 0l
anclehEnpalid Jh R (reBRE BORARLL ofNINANS L 0E AT P anibody
r edarskbivtieylatedantgdni b Eap (alae 342) fpe BihoutsyatdfCt Abe cells were
pr ot ei,n. resu t.he.desjred, in vivo hiel ogi cal. .
Do WoTHE i BiteS T RSty SRl S Hediorca POk fr 3 fhiputes in
pol yerReePwaitRk N AAHY0E Huti 5SSt sft&ﬁﬁk}@dlhll&pﬂfcobgnlhm\@énjugate
doses than with the unnmodified protein. [027

20 AccdeekisagijpmungresearelziH 6eltfdnemi S0 p e bubeyvas adged and
the,inygntion ar L hodi es atéached t
t une R LM SRl oL SRERG T o T e IS laGheiiE an
" f ufigdd @IRBS With Sy forfaldh$ddé &t raom tEmpetatudd &dr 10Ghiikes. The cells
(e.g., polypeptide, protein domain, carrier, polymer,
et cWyrerTRsitspended 4 5 Al ufferiapg nahoraﬁf%%ybwf(ﬂo% The values for
Cnvent i g : o ti
ay ERm e néaR AR Ae (D) 100 Anebsci A Cal' BV Fab

25 al sbinimgrveasgristidd agamst theguhamahtien ofomngtiag antibddyctol obsain
t hat, may. be ysed to form CD154 anti body conjugates of
t nesBreGeh R Gen e PREVEEA t508 TAPARS SH At vane
f UngtdpRPal PR e The SCS AR Sen&afdd in B AREPRIABLIVA in Figure 18.
agents, drugs, toxinS, biologically active proteins,
for exanple enzymes, other antibody, antibody

der Lyat.i - S tic (for
ex_a%ﬁsg%‘ @ﬁfwﬁéwwwymr s, nucleic

3oaci fB9aNd The aBieNs Sthe ARt TH 1 S4eantibodidéMo ithidiB®D40L:CD40 cell
fragnments thereof, aptaners, radionuclides,

par urtage dterpctionsi wasgaeasuredringn &r vitoopeetitushpeteneycpssay. Ligation
T8 G BAEPSH Db Shurcs SERSRAGT AU BT R s rsutig i

whi ch may be detected by inmaging techni ques such as
NVR or ESR spectroscopy. [0274] In a further exanpl e,
a functional noiety to which the antibodies of the

i nvention are conjugated may increase the half-life of
the anti body in vivo, and/or reduce i mMmunogenicity of

- . o T T I L




group will in sone instances formpart of the product

as the |inking group between the anti body fragnent and
wo Jees/PRbser . [0279] The size of the polymer Ry 008003735

vari ed as desired, but wll generally be in an average

mol ecul ar wei ght range from 50blda to 50000 Da,

preferably from 5000 Da to 40000 Da and nore

ﬁ;;&?ﬁﬁg é%i?tﬁ%xﬁ&aéﬁg G eglqgg Qﬂflﬁglrga-[:g Gnd 9#13 ?ﬁﬁta& Id‘éﬁendent
I nt eDdol: 340 Bfcell Iaetlmtmdwan bé dlockedby b@tl-ﬂDIISHt Briedly, D1.1
|ocaljze to certalﬂ J: oﬁ’g Sc,uch as tunors or extend

ci rfurkait T lygnhanra.geqls § I?i & raperens e Bwa frollogien,
Advea{‘ﬁég)ﬁﬁ!gé}& st VUEDS A;) R¥8ing £h153%hq Kimlos 2TB!#C 10 B

for  exa uct s I nten eav
5t helyoiphomaatello (CRbed %QMTC&) expriessingeCDEO wee eorplikturkdin a 37° C

h
aavisRbaRonh 55 (02 xSl bt sedi i fisplaps pLayiEP15¢ Fabs

f or oex R0t inthdt A h‘ﬁ@bgyuh?eras | e é}forﬁ{eﬁli'ﬁ‘%mnd bottom
For applications where the uct remains in th

C| r plateaiat mnqnqentrm;n ofel X0 ncl@g{febueR?MI agmphetehmgmr(RPMI with

roi SRS, % B R4 el FY BRisGo0 taa AERBS 61 68,

10 Da GIRSHRL Rrsdiivale, M YUPART Ehd Rl of@hg/ 8B the chl@sl wWeR saamed for

o0 e o) G vl CBEAB RS bR p) A5G k551 rom B

32{5%@?5‘.*9@?&%“?&% 0 R4 SSRE s Adrkptiadonde Wn R0,
Da. fedpdttivelyrie PBSadunyaininh @ YaBSAlmd)0. l%n;bdiimdazlde The cells were

derivative or anti body fragnment of this_invention
i ncratiedgnd dixgatitol pafaf?mgg#f@ff‘e aid #nalyzgd @8 FACScan Calibur
ef f t
15 ool 9%@?1{&%;?? 1(3: c':le*ncc&:s)'jl Tl?{%\%g?e{tﬁT glr?gxg é?g%&n@@ Bf the Ramos
( abtels\dattde pbeitied celts))vaﬁﬁ) thecomcedeatioméfi anti-€héH4 (ED40L) was

ertajn enbodi nents, tibo
dor 003 Y BaGMe eHBp i DORREPEIOH-E (Rl BRtk Seftyere, Sal
an patd OrEYUT MeSgRPighhah 2 hid @8)Eaiihe 10550RGARS Jre used to
fragment or a derivalive thereof which is attached to
PEGIgteimhige therrelatize hetgngy ofihe aniiCR 1 dntighdieshai n or
both. This Fablor F(ab')2 fragnent thereof nmay be

an:ﬁéﬁ%@% %*%kl‘ﬁéﬁ{%&g}rﬁl M@%WBEL OF

nventi on are anti bod| es t hat are

o D SN R s 1680 ke TR BB

pol yA ﬂd@%? SPREIHERI! )Exp %@Mpﬁﬂﬁ‘c‘s@%f 925. C nomol us monkeys

pol y(et hyl enegl ycol ) and (propyleneg
car tessiypesingle 1 loe dpssis of elth@engmfa iHu5e$ Iayf(lbnd%(wraﬂ dospgasponse of

250 IR ERPRY ahb R i B p At it i) BhgRd pl VR EL etanus
i N RxeR(TMY) Esuh thatrhtrgdng) €Wntaihdd £ﬁialesrant1 Béfede:SI D& day 30, a
correspondi ng unnodi fied proteins. See,

Abusasend fpseeal inhibitqroywas given, anéﬁlpy%@aléévqge Epgghallenged with TT

o GO By bod U ol SRS 63 e Mt o

Genea SKhdtya iy anStysisafeboRS B ARt BB antNaintitets (Eiguads. 19 and 21). The

3012 Ty 4L SEIED i K IR il TT s

SoONgoReehdEnannént | bodi es of the present invention
are anti bodi es attached to functional noieties such as

to poly(ethyl eneglycol) (PEG nvieties. In one
particul ar enbodi ment, the anti body is an anti body
fragnent and the PEG nol ecul es may be attached t hrough
any avail able am no acid side-chain or term nal am no
acid functional group |ocated in the anti body
fragnent, for exanple any free am no, imno, thiol,
hydroxyl or carboxyl group. Such am no acids may occur

' .



Huntsville, AL, USA) or may be prepared from
comercially available starting materials using
woERYERBiconal chem cal procedures. Particul ar gebB&@s2008/003735
nol ecul es i ncl ude 20K net hoxy- PEG anmi ne (obtai nabl e
from Nektar, formerly Shearwat b}l- Rapp Pol ynere; and
SunBi o) and M PEG SPA (obt ai nabl e from Nekt ar,
for r
D e 2 o R e A alse measurgd after
Fabtréatmgmantth alsingle dose PEQrigdtgefor hidad, aglgsosyERRS and aglycosyl 342

e e L er”fe?%%f?ﬁ% REEF e OEMGRER P VanotGaimgiof ani-

( Se@D@E& Qntlthalléé cf?gj QHHi%ﬁtc)n @?E‘é"’l‘?tﬁhune res onae was

Bi ot echni cal an ca Applications", 199
5M | omerved rwithsal( au)bodrdsenallnatlédess New Yor k
"Pol y(et-hyl enegl ycol) Chem stry and Bi ol ogi cal

TS b B daittios

teln Coupl ing Techni ques for the
j ences”, 1998

B .
Glr glrﬁeé o Ca}fh Eadglg Meiers? R tha%aﬁmfg“i‘pa : Gogmenbt e dgvention
WM& by BRVL-BRRkRBMAtibody a3ays: BirKly CDI@W-%xpressmg D1.1

exarrp PEGls attachedtoacystelnemf hi nge
10r eglwkat cells wart ineubatedawith either nREBIMOdil mgdnhababeled ﬁrst anti-

¢ oBES phSo B R AL ] GRS 8 s

| yS&h'llﬁldnaﬁaﬂ%eﬁ@ylubﬁ4881‘1/a%b%ﬂtsb&oddl ankiedDl 4 FA (300 ng/ml) was
mal ei m de 6qroup and to each of the ami ne groups on the

| ysaCh@drf@rs Gménuiesy Grdlsaveredireagvaghed and analyzed by flow cytometry. If

oI h I e I [
e B AnASEL BBVl Bl MR 4 A0, PR Sl
15Wei Bliatk e thuinEEﬁlﬁtsk&Q’fdeEhbt olfttietwoadntibodigsbiiid towdyfferent
t herefore be aEEr oxi mat el 40 000 Da.

86]
ano@m@pe@ﬁ%@;s ak' witlpet p lgtthe(maqimgrgf L“efep@d% ald ghe labeled

- ﬁ‘égb?g éélé?'éfgg 345§ St g@% ﬁlé)&’l[ﬁn F‘%Pe. i3 1‘5"34&&0%8 522856 dblocked
atthy B&S}I(ngutbﬁéBt),yﬂle(lF@lrc éSID)JIami S (ﬂ‘]r@.lrQQB@D Frahdabutem dot

P e s Pt bRALLD0 ) Sinet haeans Fugire 2380 o8 rlghfe 2385303
20Met hfing Eﬁ%%‘ by4 gflggﬂem@b Fab'€SWlg thaMbaed Rabms ﬁ@wsaeross-

out . The total nol ecul ar V\EI%
of bkvekIBE@ydﬁB dEiggob 24A), K62 driguis@di3)i 3B 1t (Fegue¢ 34€), 303 (Figure

CPeoftshaer Srieredidy 07 Cinsee AR AR e SRR FASF Ol ve

F( aBdodstratde Mestitsd WithtAB3 @R Edo0gR-Hasked &trol BntiMady) confirms
98/ 25971 and WO ﬂg% 0721 16(@Wher eby

a

| ystheradis mainenmperifig censp-blasking: @em@%s 330 anrb24y)s 1 Antikodies 342
r es

L.rgcg@hﬁg r(ﬁ[)n et%ig{llm &gh toﬁfﬂeq lf&f C]???J‘gﬁ'ﬁgﬁlgqg%}i]eg@f Which was
Cov&ie&mldbylekl|(ﬁksephdddabéleca(sﬁeddaio>k‘gb10I y(et hyl enegl ycol )
resi due having a nol ecul ar wei ght of about 20, 000 Da.
The total nolecular weight of the PEG attached to the
F(a lﬁi*UEbﬂﬂmfﬁc @@N&L?@F’SW AR19BOHY: Iﬁ‘?ﬁ)%
[02 I'n certain e dinments of this invention,
ant [(llediy Biacohi® anaiysmbf M2 arsl lw%&laﬁabndyttod@mg rtcagl’rebiﬁ CD154.

SN FRCEY AR T ST T NS AR

or billhg th BCPNBEIWIRARAHETRthE sCDINS4 Stbh PRigufes 29 Aid B). 5c8
whi ch may be fully human or humani zed, is PEGyl ated on

onewes neicble teatisplacerkfi2rizom 6EDJA4 avhen aeldesbiorthe pgRE 54 second
chains, or on both heavy and |ight chains. [0289]
Accordingly, in certain enbodi nents, an anti-CD 154

anti body is a PE@inked anti body (e.g., a PEGI|inked
human anti body) wherein the PEGis linked to the

anti body at a cysteine or at a lysine residue. In
certaln enbodlnents the PEEyIated antl CD 154

o o e o oy ~ A 1~



days, at |east 28 days, least 1 nonth or nore. [0292]

In some enbodi nents of this invention, the anti-CD 154
wodobd/Pgsiges of this invention are antibodies Raifd2668/003735
with a functional noiety by |labeling with a detectable
marker, for exanple, a radioactlde isotope, enzyne,
dye or biotin, or other affinity reagent. [0293] In

SorTHBIR28 CF Py 338 BASAE SRRy, b Sal Gl By
Wlhte hcmré?hmumm huﬁ?g rebzl)lzgwdmdss@ tr:on j u_g:\t ed t oo?
- aclBhab| HosofBekytan Gaadp 8RB RoeBE) AT e hplgx (Pigure

t et ssphs mzf Eesélt @gg%eb&'tﬁat ,huseﬁxpwd&rs n%h&smﬁéi@ (WARaHE 34:2 FL

agent (U. S I'n some enbodi ments of
5t hi bmdmgesme |wh¢n MpE Iaa tadde:d[ﬁr:sts AWathvitheinglsound byltheory, these

i nvent.,ion ar es nodified b ei nj. ugat e

to At ugRe 1R b Gty cup VTS SERIPRRIEESY S42 docs
exaﬁmlpee@nt RORIBIBMHiAP tEthY “6@e’arm(F). Ot i n, fl uorescent

nmoi eti es, radi oactive npieties, ahlst|d|ne or c ta

or 9403} Phereiisie skighi<)y24Rl) @g@;sq indtinding fvhep husc8 Fab is%ollowed
det Cﬁléglg?b' klg {]JZTSFEJ a:l?nbsr{e% f rg se% O];Oéglgﬁlg)ﬁh}%gglkher hu5c8 Fab'

10 ant has@R5ckéd diridiRoef PR Fdb' bdal TMIERIY' Bk repRyed Medc8d@D' on the
serotoxins_or _cytotoxic agents including any agent

tha@antwe@é@.l%nt al to (e.g. kills) cells. Exanples

' nCL CW@RBS'S}ﬁtFa%Snorql a%%%"bﬂ?& to%%:k@ﬁqg‘ft comﬁlex or
ros orin, maytansi nol spongl st , rhizo

hal aﬁfdsw ﬂférdlmmanon bﬁtlﬂ&:,oni‘pd?m iagd mroteimassay. aklod fact that neither Fab'

cytoc S|n B, idin D, ethidi

e¥re? et%%gégmé%: 6?)‘83*63 éuggeéﬁ(ﬁbtggq tgét tg]e complex uses all three
15Vi NGEHE 4 &ms of éﬂaltﬁéédr@ﬁex S heztll)plluﬂderg QXRELOF GiHRr Fab' to a “free”

daunor ubi ci n, hydr oxy ant hraci’n di one, m toxantrone,

m té@manmycin, actinomycin D, 1-dehydrotestosterone,

gl ucocorticoi ds, procaine, tetracaine, |idocaine,

hereaMet, LR RTAA R TR ARUYRLRN T °0°

conhugaHlon include, but are not limted to,
ant tes (e.g. an1nopterin and net hotrexate),

o BBl o Bt LB S SR PR e, P
20 decara@ A2009) ThrhbydifHe P s@589851(37) 91n SRS, gldi'@l@ﬂs Rédre
t hi oepa chl’oranbuci |, nel phal an, carmnusti ne and

| onmwssheddroqnCantmal depel piple thlaj;ena ih JrHiHBSahuffered saline in BSA

g: gé‘?oﬁn%{:ﬁ%g%o%’i%ﬂ‘ﬁi d&?’&%ﬂ’b %%megfgﬁg{;ﬁi r\gg%hg? ga)telets were

ant {heApYfektbd o 6F afgrefGHBRF Sttt (ChioRb TRy 490D) and the trace signal
daunorrym n) and doxor ubi cin), anti bi otl cs (e.

dacwaneatibrated (¢ zor ﬁeﬁﬂcyntaagerqg@mmyng isay) buffer for
duo@gpﬁé& ghg%%rf%%g'the &v I\{%efs éﬁe‘;’e}htlai:nheﬁ%%? 08E aBd a siliconized

neomapAdtitasat sfifsihe plartbtamt uoomrpmt Fﬁlly’:l@&ﬁiea uﬁﬁiu@le complexes (i.e.,
vincristine and vinbl astine)

Advaithedy plusgeenmbipaityureapi S@W%@%@Mé\f@bﬂek),fl&rltlher
d
et Borh 8 e R IO1Ghd Q0Rk P 1 VLY Bl

Lu 1Z§gre@1mﬂw1?d3%1§b,sseﬂads iafterca ideriR&Pfromrthel salmidi¥ R optichl density.

30 | nBpesahaaly, o Ry PSSR o es ddsfidp 25 ASwaitec Patele

| NhEREERGh sdch¥Rt ‘Aﬁelaeﬁﬂiuﬁjfoqma BulddR OBk findl &JH%Entratlon of sCD40L

functional noieties include proteins, peptides and
enzynes. Enzynes of interest include, but are not
limted to, proteolytic enzynmes, hydrol ases, |yases,
i sonerases, transferases. Proteins, polypeptides and
pepti des of interest include, but are not linmted to,
i mmunogl obul i ns, toxins such as abrin, ricin A
pseudononas exotOX|n or dlphtherla tOXIn a

. /7 r o o .__.L__ a R A \ o



Nucl eic Acids [0300] In certain aspects, the present

invention relates to nucleic acids encoding CO 54
w00l 188s6Pr Ot ei ns, e.g., anti-CD154 anti bodi epctafs2bds®o373s

present invention.[0301] Accordingly, in certain

enbodi nents the present inventlldnrelates to an

i sol ated, reconbi nant and/or synthetic DNA nol ecul e

th ' I eqgue '

t havas SAIRUS &34 80P aPlecRIGoAT B4RR7 SR mE R FE 1 ikh! B Fab-PEG.
SEQrhduAshc thablggrefatlie ocdSrs iSHR prédehbs o2Be ik 1£O anti-

NGO 21 SEQQ(!siD NGO 22, SEQ.ID NO 23, SEQ ID NO 24,
SECGPé0antibegly Rs8, butnmt with 342eabl-BERGEFimure 260 | D

NO 28, SEQID NGO 31, SEQ ID NO 32, SEQ ID NO 33,

SEQAé%zIEQ 34, SEQ ID NO 41, SEQID NGO 55, SEQ ID
NO. . SEQ ID NO 59, SEQ ID NO 61, SEQ ID NO 67,

SE NG ..

S aopioael cin B lsatdekchiifin So R3S AT B Efarion i
aci meadnadd inooprtacsing platelessrwittna plasbejaeticating)agemae.g., adenosine
1R b Lt 5 55 SR
| degidcgial of &)nWE‘(ir%,eé’d’rﬁMﬁgQﬁe &t @lell PrAtBle AR &h anti-CD154
sequence of SEQ ID NO 1, "SEQ ID NO 2; SEQ ID NG 9,
SEQuritiboflyy andCherSg@tadiingihe dctivaSg@latédets@yithlacroSEnkibg agent

10 S TP R B 1 R R ot

hybpd ghicggidr-h8sifive adéskary &Ir, soaBRpréeitA ! 610dfublé Burdan Fc
nucl ei ¢ acid encodi ng the se&uence of a variable
dontgceptor). HERRregdtiNDis then grmtifind kpsedimegrtonpf pistelgty, where

or B hior B Wbl PRt it o PR 7R

| NVgipré@ifiofiRYsaly WdspRiformed ol plated@ut ctpdisynas@RPYNAproximately S0
(e.g., a pronpter sequence, an untranslated 5 region, . .
15 andmdrpfimicle higod g callegtedjingiduaisdn 4ro mboagitainer tubes containing

se ) : t [ ' ! es a
ool SPERE 3 8 st AR Fane VI QHE bepbredblLcRBliG e

r el aftesagwdatad bt at 200 gdon insriutep dnldehavessting theBapernatant. To
cel | roduce . the antibod o, that the antib

o PTatn (hG SRS b it s RSReT Blatole] agErRgation progich (RAP-4;

I eIBRAataSCHRHE $BMoro, PAPRAA blIHl?edﬂ{sﬁ?gedh '&ux{e&,& %Bﬁtﬁﬂ%\;@&rﬁ? platelet

relates to sequence varl a_nts of e nup_el C aCI.
20 despodripbasm(BPE). 350 ghatighet oftPRP, gortsiming appreximataly 2 to 5 x

i nc e | ei ¢ _aci equences that. are .about, 759
Ripafg L R S R Ry A P
abogHtib3d 90 hudkatie G AdmalRinian 3efim, A40-FO Sant Retwéé Yded in a
about 98Y% about 99% 99.5% 99.9% or 100% j denti ca
to tefa} velumeel Kioplenidedogled\sutelte wes Ripeed intle markige and the
fr a&ﬁfrﬁ‘énsc& \Snehts A gd @88?’40%?@&(&%&‘8{& . The present
i nvention al'so 1Tncludes nuclerc acids that vary from
25 g he[oaeqpemgg]gegsﬁac wiab Gritidtyd pgtsh\t{xdatﬁi?m ef Srlﬁdmimaﬁ cbheentration
egeneracy of the genetic code.[0305] Further, the
pr eQeAPPi IR @wa?mceaté@l%levmﬁgwaﬂh@@“eg@é sepplg)- The
hybr |di . i _ . coi .
The e efioh bk Bl LIPS WAlh s RS R, Arbregation
abi tradiyg ohs gemanateé for each sarsgle diemfoer indnitgsbfiolldivireg the addition of

| 12, 15, 0,, 25, .30,,35, 40, 45 0 100
oo BDE At e endlatans PagiBe.he Tistrimsat Glouatesthe Jarcraeer Af
300r §gg‘i€éh‘t'i%ﬂ%?} oapalifEBHY Pdnémli RIS fAight HizBudh @k shrhpleas the
Q

| ess than 15 preferably | ess than 10% and nore

pr efrapsapssjon eklight taneughstis AP blank d\ ttratiorovaspsrbrimed agthe
control nucleic acid (e.g., a non-specific DNA or DNA
ot her than the specific antibody sequence provi ded
herein). A variety of hybridization conditions may be
used to detect specific hybridization, and the
stringency is determned primarily by the wash stage

of the hybridization assay. Generally high

tenperatures and | ow salt concentrations give high

oy o o N R



human, nouse, nonkey, rabbit, goat, hanster, or rat
cells, insect cells, avian cells, plant cells and
wo Pvei1ssdskaryotic cells such as fungal cells (a®IS2008/003735
below). It is understood that the host cell machinery
_is responsible for glycosyl atihiff reconbinant!ly
expressed proteins and thus particular glycosyl ation

R R S RO R

sonmbeptimdi APRtconodnttahios. i nvention, the host cells

xaltiD8] Tra fesBlixkeniths gty a0s Sinddede 1o RRY was obtained from
Caub RGIRY ifdiAaeANA Eere g M SPRACIRAGEC, will 878 YIM QASE, which was
Strept onyces species ang Baci | lus subtilis cells, and

5 Sal daterslihed toyhsrsuboptimal fo¢ this denvgah positive centrbl anti-CD154
As il | | t | cch
CP ek SBhi T an R Bt s R D 54
pasi®fipAnL. ARNCH 158 LRAPGYY SrehIgQGtRmiREE Bith refRRbisnt D154 for

lactis (3) insect cell lines, such as those from
Spogiplssethan 20 ghipated arior 1, agditionftg thmBRBfcontaging cyveiesBars

and_expr F(t cells (P 2] FEnc o, ,
Ner rleareeﬁ?r?té% ‘(“ﬁ% an_%l s&néié{)(fp %efv?%f?)gggt EVP §e’r°ta gglén%. The results show
10 Tr i ¢laowhils hégafive thighol iuinTyGCaId® ahl RTS8 g&ether had no effect

Carl sbad, CA, USA); (4) mammualian cells or,(%) pl ant
cel Pusplafates pepregelian: dhaRpsitiverqatreinntisGDh s 4 aptiRpdy enhanced platelet

or O 6] o . . il o
et Biofi g s BN A PRy eyl
or derh@isyratei thaththistasagirhay bapselte cahpire itigreteaniye réfectad the
to expr feiss Egggenous, nucl ei ¢ aci se&uences. Lower
euk T (PO IeE OF SELPTERT] EVERHAN GRad Al BERRERIPTLT oduce

15ant j489) 196 RREMARAE BR MhtelchCxPrEs BT 1 54 MR Qitface, the platelets

i nclude those cells described in the art (see, e.qg.,

WO 2y be &xapatedvody DBieda4onigated A0H-LIDS4 anibody avdithe Presence
Choi . et .. al 3, PNAS,, 100:.5022-5027: . Ham |ton et.

al - Stfafe CRIPY Aetermip oy gy e Rl Py 23 gffi-cosor
al . anta¢. Atorantylplsatiice %{'eﬁ@ﬁ'o?@@l-ﬂ[»@é’s]e&bluﬁéﬂi aft 1, 10, 20,

manmal i an cells incl ude and COS7 cells, Chinese

han#d.@nd 60 aniputestyncabation wilsor withowrkd 1MIARRP. Ruracpexpression
| | sS4 [l P I I 7
20 s PR SR A Bty b b oo i aer

W 3&&tivation atl inSreasdd over fiak. (Fhedindihg oNbistinabnimigdtdd/af-CD154
C57/BL6, DBA-1,. 129/ SVJ), K562, Jurkat cells, and BW,
14 7antibedy isspepificdar CRU 3 msqusinetbatign p§ biokigrcopjygated anti- CD154

the . . B . ; . gt
oo St AR S8 BYEDLY B laL he it o
as wwefdce €D Ifddetdciedronaindctivansi(“tessng’) pldtalets atsobineramset pver

nodj.fied to express the antjihodies o he pres

25 vl dhsaegomesa b dkeRia S dhs besel Byl haple
US f iy afisiTiRddr 3t S§letimlehi@eofio¥e! | known and readily
aval | abl e fromthe Anerican Type Culture Coll ection
("ATCC') (Manassas, VA, USA) and the Nati onal
| nsEXAMEBLE 125METHODSH QR DETERMENIN 6 ANVEEREDEFFECTOR
CenEUNCTIIN O AGGLY 6IOS YLATHRD aND 6 THER YARIANT
RepANTIBOBRHS Canden, NJ, USA). These cell types are
only representative, and this list is not nmeant to be

30an dR6OpsThe éollovdhg ekdidple]deduribeg assheusefidfst direratinimgsand
some of whi.ch are described above, a host cell may,. pe .
ChoShRq TR sifeaton fipgriq 5&3&%@@%@%@@@&% RoaifiEd variant
ant hntddrd orte iRPShHionn the desired fashion. In
addition to nodified glycosylation and agl ycosyl ati on,
such post-translational nodifications of the
pol ypeptide include, but are not Iimted to,
acetyl ation, carboxyl ation, carboxynethyl ation,
phosphoryl ation, |ipidation, and acylation. [0313] In
anot her enbodi ment of this invention, the anti-CD 154
anti bodies of this invention are prepared by cell free

o o, . o - o I e




protein, e.g., an anti-CD154 anti body, of this
invention, or a pharnaceutical conposition conprising
wd o6s/fRsdcbody, is capable of inhibiting the i mpgdngs2008/00373s
response by inhibiting the CD154-CD40 interaction.
[0319] In one enbodiment of thl¥invention, a CD154
bi nding protein, e.g., an anti-CD 154 anti body of
th| vert i j
A OBt et SRCOPSITRE ULl RS AR varia
i nf araibodies ofitheRovertioa npayrtpodamctiized by therantibbdiesr, ablllty to bind

i nfl ammatory res s.are characterized b reqnes
swett #Higen ﬁ%%@lsaﬁ d;%%”eﬁ%l’t%‘?{s?e cTRRiemEn OIESQF P‘F%‘r%ﬁ Clg. In

di | 18ﬂa1""'tﬂe¢ exag‘g Qfﬂﬂlﬁés"ﬂlh}oﬁe AleaQNORGK LEGys based on the

| eukocyt es. l'es of inflammatory responses
Si ncahibiey:ofahe :lumbtodg fo tom adiridget betwieen the CIy pit aritigen and a cell

inf | t l .. di [
DS E SRR SPIE| 4 Pt Pyt SRR mei bsafsied baced on the
i nf Jllﬁﬁ%f%é’arﬂib%@?%@fdrﬂﬁ{ URige" E&We&%ﬁi@ﬂt@ﬁ@&ﬁfg’eﬁﬁhé Clg.
and lupus (e.g., Ssystemic |upus erythenmatosus

dr uGh¢ mirracsion| af phesantibpdies wh thequesenbinyentigniwith an FcR or with

maphrl t18 raynt %ﬁ%&o q.%as%g bé’ﬁhﬁgeasdsbasg a@%?een® technology

10721(p‘éaan}gj}1gw®§ork Thi s invention provi des a met hod of
treating or preventing a synptom of system c |upus
er yt hemat osus (SLE) in an individual, the nethod
co ing a nonoval ent CD154 bi ndi ng

protein, a nonoval ent anti-CD 154 anti bod

i ndlodial, a|Th1= ﬁcﬂﬁ baﬁwatasww baperfgsmed @atcoetanaog%v’éHtMamsorb
f [

ok TR P R R SRR YA 7 st

I nf Comsatigand @tg. Jmmtdoﬁcermﬂatlbn of | pgasksoeragkct WPE lin PB3/e

15 o1 *Rampaanak 1985 Dnirtro3g O 03kad5b aed 3025 To AT R eGSusas e
and ISY@lemﬁctHé@@) 3[29%%@; T{n?at%‘é‘ ;?QE@GM&B& oPigll&s§lated

i nvent | on, an ant anti b ,
phafores efititi-gD léérqnobodly am boon»cptq SDh ¢ fareOaminutes@y 37 °6, the

©r SRBlsS af oA Beched, AR BSIbTRnE St ortuSaly Fbfes Ws7icpees

enb@éils@@ﬁae@é‘uré& The UDSTHei19 hay e GRdwh 4 RPMIimi@lium with 10%
protein, an anti-CD154 antl body of this

20j nvERS; b(hm'lvg HFé’ﬁﬁw br plutening. @adl pewipoR/sireRspmEeiRpTRliS | 7y and
¢ heac% Jtegc}?y c?aytpaffo? % Fnaga{ssa{aﬂﬂ tl@l@é(ﬁ%ﬂ%ﬁég&t ];FW etp ¥ncrease Fc

t he su ransp

sklfecelaaﬂg?c@m)l exptesbioh. ceI | s or bone marrow. [0323] In
one en‘oodl ment oF this invention

4 bindip
pr of al i gpothegvasition eA3he Sxsas e BB ofihe gntibodicsof the
Phal YBEeY foiha fOBPAThA] AL 6 BIREAnbME AOKLBAGY sudtes,

capa t1ng t VS- I sease In a

25su bFe,dIIII @mﬁ}ndyrbeqnwfoanb«b dsing tite above bhiidginpassayiagaipsta
CDl .54 bi ndgi rqQtein,..e.g. n ant, antib .
or Qu%rﬁaqenﬂx e led hmarp s ke %ﬁ%}ﬁrw#gst%dh‘glth 2B
ant £30%ion SnSRARAPTIR l@éanﬂrx‘ﬁ‘d}b&et proBucld v inbnslIg Qﬁ”@}bﬂ-

in a'subject - for exanple, 'hay fever or an allergy to
penéxgirbdsing Ginesetiéamstenigwary [(OBIZH cellngwmvar lsr%o‘dtlhﬁsﬂue gflture

this nti.on ..a.,Ch 5 t

ant Petep ER LB St iA R AT UBAD] s exgfndles mBHO-CD 154+
30phagdRGRSdeded ink®DP ORIILH18Bs SAXI0E SeNGm Bed gidwmodynflusncy in

capabl e of inhibiting the autoi mune response in

subP%MEMwlﬁléW%gi"FlVé?ﬁ BB .0l 09 anethatesxate, Lglutagyipe, and
éiiléﬁﬁﬂl/&ggmgygﬁgéim Rgﬁﬁﬂﬁé MDS L%?x?g??é‘bﬁil@ Jurkat

or 1's roma condition sele rom-t
group consisting of: rheumatoid arthritis, Myasthenia
gravis, system c |upus erythematosus, G aves' disease,
i di opat hi ¢ t hronbocyt openi a purpura, henolytic anem a,
di abetes nellitus, inflamatory bowel disease, Crohn's
dlsease nultlple scler03|s psoriasis drug |nduced

T T e



secondary to a toxic insult; cirrhosis of the liver
secondary to drugs; cirrhosis of the liver secondary
wd fognigbdcal infection; and cirrhosis of the | ip&ius2008/00373s
secondary to an autoi mune di sease. [0330] In one
enbodinent of this invention,-hl&D154 binding protein,
an anti-CD 154 anti body, of this invention, or a

pha j 1199, At i RE

DI RS SRR S 100: POSPIOTSIA) CRRRAE 0RgY 1bPes,
ex agudies ppfuvgas Lrglutatrisd, iand perdcdléssteeptoroycinl €Gibco-BRL) and split
esophage dysnoti | flammatory bowel di sease

(in PWF%@Y@‘BhW@r@F&%@eﬁmyul cerative colitis),

gasfoih ij SIn {hlab g@ %f"cﬁ)tl?ﬁi'cbﬁtb% {He'Fel rHéE;ﬁ& beARRP Q6N Sy be

colitis and microscopic colitis), coeliac di sease
5 (al lnbeledMith?' gT'ise (2-eatbexygshylhrp; (azldeﬂ)rcacb(s(uﬂueresmn

CrsatneRet ot BCRGE M FIAEEhT Psab S igeny DR Bsa) for 2

Pr Ofnfuffes R 39°C. &ﬂexamdhn@olréﬂoa@éxd@@ﬁnabeloixtd-’i of the labeled cells
i nvent i on, Or a phar maceut i cal tb?'r‘gtpOSI t1on corrprl sin

g
t hearg mmme@sl in the assgyafior 80 ofinutah R} 1°Cn ¢/nbayad FeyR positive cells

T

101 S C{@%ﬂu&lﬁgo Mcﬁesc@ﬂdﬂi@@;ﬂﬁﬁ‘elﬁdadér Ml_llL]foye Céippeation Bedford,
i ncluded are coll agen vascul ar/i mmune conpl ex di seas

sucMAdSAkatan eéclt%tmiﬂsw%:‘fe%qg@hﬁfi 4¥oign gpd an emission Wa"e?ength of
cryegd gul i nem a. [0332] In one embodi ment of this
invention, a CDI 54 binding protein, e.g., an anti-CD
154[0a5] baelydditdén toths assayeddscribed ahove, hdingw€ ehet dntibbdies of the

conposi tion co sing the antibody, .i.s capable
i nhPIsEnt Hgvepﬂgnwg} %ff {epgmafsl R D fmepswi i1 ? GABPORAY ffg’"rlﬁt using an
154 Siélﬂ% HaSEresiiM @{rhelgﬁ{] Eﬁﬁlﬁmeg—ceﬁ?ﬂoxﬁﬁw %mOfeﬁecﬁxs AsSay! Perkin

cel eukem a orl ch an ant1 -

ant Eboaty pr @recalypismgr&u*&gt ll’lmtnonditpownpc 6Blae©n¢@r)4 Higegre assays

ot merraindBY pESrrREPioR 45 FURay SRl plpteiR G chip
cel isihg ABiacofd® 3000 idstiaimert! kHhﬁé‘dre@h@@ 2] 1-dstabbisieed method for
enbodi rent of this invention, a 54 bi ndi ng

pr ocl@rwterem@g prmnmtﬁmq@moaﬁﬂwbﬂw 1997 Cyrr Qpin Biotechnol.

I nve. §hlt Olrmborg %zaﬁ %a%%‘g (f %.9 gﬂ?uoa%ltﬂlgtﬂo?so 3y 47 q;}?%nd has

Ot he capa I'ng ‘viral 1nfec

of bhe uEe@ %dc@ss‘fﬁll}ato&idéﬁsﬁfetthbblddhﬁg $tugBnntibedies to FcyRIII (Galon
Iyn’photrogl C virus t'{b’p&?‘r}ﬁ HTLV I). Such an anti -
h

CD18l an 99 bEdyJ dnmyn 193 DalFor mp,t pretgin A/G is coupled
h t .
COTBEGT 1S5l LB T30S B0} BRI b, o

i nf ﬂﬁﬁﬁr@buffdﬁ%&é], HBS- BER€0 oMM HERES plf7.4, 100 15 MerlI; Bamyl EDTA,
i ndi ng protein an anti -CD 15

25 ant 94988%» V/bisuf ¢tant Fafl ﬁeaceﬁg@)af ang gfthap FF&E%‘EIPE‘%%P“ffer (e-g.,
co i<b
COTBRRAN 05 PO HOS 1L B SRR s
t hat\/aaxrnraaasC]al £hhntbbdjEs otiei ndumdvdffecta)r tfimectiantand edldtygfe or

| e oD | SRt aeoiuted e todaian Fifnin Ehyffere 8. HBS-
COMPPiraeRn)ldA o3¢ BOMdAb th@ﬁx'&e”xh %/chhglﬂf of 8 i 164ByBAlare bound

an effecti've anount of an anti-CD 154 anti bod hi s
30i nvinthe @ssociation pbasen sprdeotraamgaries fajowed by ﬂdiefrsomatlon phase

cond.. p ti t he.f or mat i

pot bR & D soh b ATisgh PRl AR AR Br . Spnsorerams
t UNBiay GRldisbally Me®Rl1asLanpniat bisidingHoderdobdinedtnilibrium
antlbody/proteln conpl ex formed, thereby inmagi ng any

tunor cells or neoplastic cells in the subject. [0335]

In one enbodi ment of this invention, a CD 54 binding
protein, e.g., an anti-CD 154 antibody of this

i nvention, or a pharnaceutical conposition conprising

the antibody, is capable of detecting the presence of

t unor cells or neoplastlc ceIIs |n a subject t hat

o o ~N~A ™ A o, . ' . - Y M L



effector function as described el sewhere herein.

[0339] In certain enbodinents of this invention, an
woaaby/£esyl anti-CD 154 anti body (or other antipcqlRisbbsbioo373s

anti body with reduced effector_ function), or

phar maceuti cal conposition conbtising the antibody,

does not bind to an effector receptor. In a nore

speg: T

ot S i AR RE e, AR MRS MR Rt ot vl (Pircore®), for

antémmnhh IS capable of binding to the CD154 protein

that is specifically bound by aglycosyl hu5c8 produced

by toag6k ellipHaSereh aydayguﬁ-rﬁﬁig‘g@6 aftsbsdy thleompPer-thOihteéraction

and wherein the a cosyl anti- CD154 antibody or

phabme@ubxpaaylaed?lgémn@m stswsavidin dnoicheads e ForR-His-GST

S SOTVRACT o areBr gk, P HTRPEL: hEiRRETGHES! pBibody
Ot h ctRay drr %@l%b@ﬁ'})‘ 18 BfbingTatddishth ﬁarﬁﬁtmﬂleﬂfo& ghd\dialyzed in

reduc effector function), or pharnaceutlca

conBBS,i ﬁn@rﬁ%@mqpsqrmgadm@damepmwn depss bepdseare gyajlable from

thronb | udi t.h

D RS R G Y PEEREIE R PR Rl TR i
ant GSEDrdRATIAH b Jesey, FQK,RHQ%WIM aRy o&emggéd F&R in 1X assay
conpri sing the antibody is capabl’e of binding to the

10 CDlB\Ifqur(@ge 26 MaHEPES si¥cinM NaCl, . 16 B, wlé@ﬂmsﬂ) pH 7.4)

h 508 . ed by.the celllin ce .
No. oSS it S WLPER RbvTRD ey BTl EoreBedlion.
ant WaREYpeQr nRN9¢ BREETS 11533k tiBEYR Varidrt ARt CIBFS A ditibeadyl R buffer is
thronbosis. [0341] In another "enbodi nent of this
i nvprepared as Vheg ;dﬁahmth asshy b@frf?rogmd almtqqlaixrer:ﬂy e each
n ( f r
ccBsaer bufteafinRich, oy Ry PR REF ARELDLss apiboyy (e

15buf 4€rg calnaﬂtm;bdsc? 1&‘at 1abadsa)z bﬁffeﬁx ad@ddan eatlewbhits] 5 ad ﬁﬁdil
fornul ati on and adm ni strati on of the anti bodi es

t hecqueesteaion; 198 mg/rchanfasisffeacmmdbeafi&aare@féd%wee%h Nvell and the

"Rem ngt on' Phar Sci ences,
o PIofes fPatBh (RS etk oG B A P GABPoTfiTe, g L&
par Stkdpedvadin QERGB ABS hreQlddEd i cSedc R pRAE, 1288 aftbiWief centrifugation the
pharmaceutical ly acceptable carrier is phosphate

buf pletedd ircabitad at oysicoipstiteralfoshf ihaurs. Beaetion samples are

20! S BB AP BASHoER R o

t hi BP HIVRidrblate redder @P@kmﬂl@lﬂtﬂr) CR4ta eHYTRSIormalizatRy thehighest
delivered in a m croencapsul ati on device so as to

r edsigral §po p@r@p@ﬁtona apd &t tq HeRmEte @amsttien mpsehuging penlinear
T,
an?}%%%ggmﬁ With ttﬂg o?x‘ {t%i Eﬂlezﬂf Prisny @&pﬁ%@%ﬁ\bﬁ%& &Sr Xample.

ra rren I nvent i

R RN S e —

251 MBS %ﬁﬁ&ﬁh}d@riaﬁﬁrﬁé a@ FcR| @cluldthgd &dr ekﬁmpl’é‘;‘ FcyRlla.
enbodi nent of this invention, the phar maceuti ca

conposition may be in the formof a sterile injectable
prgmm‘_j&&ﬁﬂ-@!ﬁ exanpl e, a sterile injectable aqueous
or olea?lnous suspensi on. This suspensi on may

f or H418E edha &doPding assan Bay RF §edmGIRM CqaHNg ﬁé “éﬁ“( Maxisorb
usi t 1
e o e A Rt rinant soluble
t hehyrhan @Edédiﬂugawd (Kappssiet aloﬁtruetyrd;ésxieuz\)er@@ (1995) at 10
oraII , to eno . \Wen adm ni ste

300y e e ARSI o8 B e A PE Vel A AsPitF 6 Aaap e imes
St efithGvash %Qﬁ%@(ﬁwlol 059 NWRER aby &Rl BIBekddToRat least 1 hour with 200
parenteral 'y acceptabl e solution having due regard fo

pH, isotonicity, and stability. For exanple, a

phar maceuti cal preparation is substantially free of
pyrogenic materials so as to be suitable for

adm ni stration as a human therapeutic. These
condltlons are known to those skilled in the art.
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t herapeutic conposition can be adm ni stered through

the nose or lung, for exanple, as a liquid or powder
woeRh®88bse( | yophi li zed). [0350] In one enmbodi magtr/ed2008/003735

this invention, liquid fornulations of a

phar maceuti cal conposition forlidal adninistration

prepared in water or other aqueous vehicles can

con : u 0

ot Py LPPEROUSISIT BEREE @ PORBEEOLPR 7% d ) Nacl, 005% Tween
kel 20,19.1 Yegalage e Tha antloalyi ta be pestedvis dilbifed i blockidneentdmdfer

phasekat TP srgbetedoHutars ] 4R Aedidnes ellapnd e gates

| NChidggeudaled thiODBour§ iHodIPRpeRiigPs and elixirs
contai ning, together with the active conmpound(s),

s5wet [0449] addiet aspirating ardwashingasiatmyeos( plgwelhdf 2 pginlrdfifggma

e (ietab el o Rl b SR Ry ) iRkt for 15
CONNAR hdom wRpbRdfel Aftet @gﬂaﬁh' and wgmﬁ%a@aw@gﬁo @liwell of
the mammal to be treat ed.go 51] Tn one enbodi nent of

t hi sheepaeth CloSerotee AHP 033}, dilutedi 3o76)-toid i block/diluent buffer, is

phar eytd cal osi tion for inj ' [

var tORE" (1F R BATRERE 10805 3paitemgp plille REWERTHE Sfiratea
10di natdwhsheehaabale, SOiTRIYfdonRENAdBshee) iyG HRE tadjagate

et hyl carbonate, isopropyl ri state, ethanal, ?oiyois i

- Zlgc_:k’sog |IWR§S€B}’Q§]DK)|3E(}§§% @apteditp d ;0000 in blockidiluent is

pol . Fkg.

0oL ML En S O ed 18 oL 0R emperatare

ci t [0aR0] sudtepagirhvieg and asashing as dtmrvej hA0pd TdMB webstrate (420 uM

0 et B L S RE s s AOnERER ) e

15 PharfPmeidt&hor DIhimleRdrk A OGN i§ Eﬁ?péch@/itﬁ Nbb Ly peebulfuric

agent and a physiol ogically acceptable excipient is
i nf sciéd Thehywirkrnogiscrakd gt 4d0cepvathl aSefimapPBAXissteement, and

Bl o RS B R BB (0 vae i
sui 4 patendtstsml ubl e formof the conposition can be

prepared and adm nistered as a suspension in an, .
aqui¥dd] bAewlismativp Kdarhinding pesay nyesdddSpt taieteryine anti-CD154
basg, .such as .an .ester ' iz

20 gBinaigag 15 P88 it 485,07 BR SARRE ALY, Sphihiaigs may be
i NV esHtédDeverhight 4114aC REtEAVArRAL anibedg Sir hiparene amglyddg €sontrol) in
fromabout 0.1 to 90% by wei ght (such ai?l to 20%.or 1 .
to wdpeduiisn Bhe plaicpmayshembs washed gnd blpcked.nfeligwigg washing,
in : | Cal fd :
one B AEPRE B e il AR 02 b
per coont egepeadtuteh &ollotving £t thér wash, 306wl of a shep anti-complement

i nvention ip each pharnmageytical, c sitipn vari.es
25 0. b APRXILESE PRI PG00, My 4H0E Ip §aqh wel and Tncubated for
they %Bﬁluét'r(%o{ﬁg&tﬁgéraﬁifé' TRIplaf: hi\eagReBé Waﬁleﬂai'ilﬂ_&)bv@lﬁi Bsffer and

and correl ate erapeuti c regi nens. Pharnmaceutica )
f or 100 pt ofubstsatevbufferamntaiing PP (Q-phemylenadiamine dihydrochloride

Conyenti gnal et ho kno t.g those. of ordinary skil|
o (e B T e R End SR8 Bl Sty e
phagppearmnté 684 yEIRW S0k, ifdy bedalldvedst pir@etd fdr3d5finutes and
Accordingly, p%apn&ceutical conposi tions of the

30pr o8leRPed A EHGOR OF AD® Al of £ MHRFSY. & eRssbance may then read at
for ' Ext ended rel ease, or controlled rel ease
or ngﬁdﬁgﬁ’;ﬁase, refers to drug fornul ati ons that

rel ease active drug, such as a pol ypeptide or anti body

drug, over a period of tine follow ng adm nistration

to a subject. Extended rel ease of polypeptide drugs,

whi ch can occur over a range of desired tines (e.g.,

m nutes, hours, days, weeks or |onger, dependi ng upon

the drug formulation) differs from standard

formulations in which substantially the entire dosage

unit is available for immedi ate absorption or

- -, - N T [ B 1




adm ni stration. Adm nistration and Delivery Routes
[0358] The anti-CD 154 anti bodies of this invention
wOodwds/pPileggsaceut i cal conpositions of this i nverﬁcmzmmns
be adm nistered to a subject in any manner which is
medi cal |y acceptable. For the bl poses of this
| nventi on, "adm nistration" neans any of the standard
of t: i Veion
Tt adey s Bl 8541 AL BRE s AL OR i
S kl ieldedlonnntChlel landhng'émdhslmsﬂyd Avsignifieaht et @ibntmoay b in some

exanp rovide h ..[ Q359 n.sone enbodi nents _of
i ShbSbERTaHO POD EFi SeberdsubaAY PG S50 GYS e 58-fold or
| nveRtd QAudih iR f@rqrmﬁﬁHg b6Rpare@RP P60 i ?{Q%}gﬁ@blsantibody

invention may be admi niStered to a subje _
5i nj kotinganonrutatedrigGa IKe, regiob.c nt theewass pseferred embodiment, the

i nt 1 II L1t laril

| e POLRSRIP i it poePREars At Vpa Gl PGPt of e
| Nt £ ARG YhiddrtWispldYs aBow! 100581 dr! foreirBducfios YR OV b Bidding
intrasternal |y, intrathecally, intrahepatically,

i nt ecasprrechtd 100 pgimd af thewoatrohantibady.acrani al | y; by
enteral, intrapuInDnary transnucosal intrauterine,

L trat I Iy,
o, oEORpl A e b B L T o1 ¢ unor Siow?ﬁa [ 0360]

0L AT CEBSHUBE Rl Rl B TP AR bt

con@C} as@mysmfv btetpeﬁfonﬁwg retg a§d¢saibékindGlidzan s Saitetb étal., J.
a subject or or by inhal ati on,

o onbmendl Mgl 395:1 67 (0961 CRCR eHauS SaseTations gf the
07" BolSBelat (G PARRBILTEMriant A B ol e HhaPOEURTed with
t hi bufifery @ells whwl*agx;iﬁ&s ammmigsn & etlichahapayp¢picie varlathtlb]nds

150r Gy bERBRES tp S9RBYI Y kool & D5 seIVRD iR moRBetide
they a{nt, cﬁ@teh%n%tdoprﬂqérﬁént%dtcgl'lsse)ép%é@fh@tﬁ’@aﬁ@n may be added

pharmac€uti cal conpositions of this iInveition may be
adniord Baterottdt tissae swibjre 86 wedlpilatalahg abywerisl incelratofor ghours at

= CLEATL UL OBC, ELyAE bl O3B Y BB S0, ot o
ant blaedhesuntdd fnbirfiatidhMB HhdyOthen BOBddUAab BREWEI 6Ad incubated

conpositions of this invention may al so be
20 adndyereight 1789 Thhabsarbanee ismeasyked: ysing & 20-yellfluorometer with

neDU by pesSi i ARYURT SIS0 pR Ah LRG0 8 pressed in

I NVeNtivefluokdsCerdtunitOREGH The sdagsle ecsndaﬁtritibrﬁ may be computed
i nvention, and pharnmaceuti cal conp05|t|ons of this,

i nvEAR; ¥andeyd E#_rvaami HiesResseabiagtiyity ag GB{i“@EFte [§g nonvariant
sus ans as
%‘?&Pﬁﬁlggt?%% 886 er odﬁé} gédtﬁgl’vgﬁ%(nst | rect 'y applied
25dur|ng surgery or by |nplantat|on of an infusion punp

CunfaMELdaEh) MAPRING AR Sip AN TREGRYGRIFBING Vi O corse

ant pregxp¢ antibodies of this invention, and
phar maceuti cal conpositions of this invention nmay be
adn{0424} e Experiments siebg eastiedyut tnjidantifpthe anep@tamddmlélses in

of dmn L such, a Si,n

I S R

et fkigherit CIPBU protetns 0342 &ﬂ@§Wﬁth%1§iﬁIﬁditﬁWhumiﬂ‘l€Dl 54 but does
anti-CD 154 anti bodies of this inventiaon, and

phaF‘Pth!@‘btq mavsedolthfbi Thereéores byt mutating (A I4gAovsgyesidues to
nlh%%&%@ dofrls nafgngj Hof angé?@ﬁé%la}‘lh Db G gék%ﬁ $Kadbeqh the

the subject at contal nin

anti body, anti body derivative or pharnmaceuti cal
conposition, and |eaving the patch in contact with the
subject's skin, generally for 1 to 5 hours per patch.
[0367] In other enbodinents of this invention, the
antl CD 154 antlbodles of this |nvent|on and

. e e o a1 o I




[0371] For all enbodinments of this invention, the
dosage and dose rate of the anti-CD 154 anti bodi es of
wd og1issaeent i on and pharmaceuti cal conpositi ongTafis2tdsics73s
i nvention effective to produce the desired effects
wi |l depend on a variety of fat¥brs, such as the
nature of the di sease to be treated, the size and age

o S HRlpualin 86l 8 DSyt AR Rlon KARSCER! {4 ©
of identifael. | 8 @rgepd of mutdntsiveere sdgatedeherfe huhmntresaémesmg selected
h 037 d , S
o1 ks e S Shabiost DR i dlid B 20
L1 Roh @ikl Allmaliahdl nfifls@EUTLBY UISTRAYSCD154) ﬁaamtwere also

effective to achieve their I ntended purpose.
t heewabheatid. cEhe difterérscCDio4 proteims wesg/usedfie Blacor@ experiments

anmount effective.to v Vi, at r
et S8 i e furind GrbaguesL it B ShisaRondY bRl

of LiliRraukEinithd§dG0r piRat.c drheAedul8deR@Héti#& thit 342 binding only
ef feCctive anount may be achieved by altering the dose
andoefuss wigh eHottodustion ofdimnah Sirpwep P eesidsfes e mausg 681154

anti bodies. [0373] The anti-CD 154 anti bodies of this

I nvention, and pharmaceutical conpositions of this

I NVEXIAMPLIRY4: b€ OMPETITIONELESA TROSS!'BLOCKING ASSAY
certain indications, such as preventi ng i mune

resf¥R8L Te dsmoasiratgeress blogkingipf 442 ang ae§ Fabls, vegissda

for [
o sApBELEL TR, 3D 5,20 YR SIRNAAER ce g
SUCBLISA btapylywoageddiCinl Slsﬁd\eamdmdlbys thlsaantﬂnrodpf At dilution series

 hepEiheled S sc¥ rsb siRniarte wish eftB ) M bictin 342 Fab or 0.3
pha I %
P oty B B S o,
chr wiecemR0,y1% r%éen"fhe plamlwa'swashed and thelamavgt ofrhluneylated 5c8

rea t| n to t l.Lant ed tiss chronlc
L eofah R R SRR Elih &Y RB0Gy L T signal was
fra Hécﬁarfarﬁﬂqt@,ﬂ{gwm& hGak sfé@Hﬁl‘aﬁigtHy%ﬁ)o(H oxtmvo site binding
invention are admnistered at intervals for as long a
ti nhymsbq‘@duwalﬁtyn Prsinsaftedre (Caapht Fafd)f r om days or

t.he Lif e
ot [REP e Bpddchpribiotl S bl 8 GnisS AbeehRind e Hprbpifate

phagsmestdtionabr emepb&mkingrmalry@y vas peimédsegure 293) aA 1 nM
subject with a second agent. In certain enbodine
t hecongeniration vas found bR o thedinser pasiih %guerotA firation of biotin
exa :

oo ot R TR TR oo L DORAERARSF itk
rrayarlméysamwa@zilsm berfcﬁmieldc(mgmge 29B). A0.3agdrdontdmtation was found to

interrupts. T cell sti nmul tory Si nalln
( b) ben Hsdineat part of e ghiep o & hparfiaci %a\f&?aqr?%}lockmg of

(©) bRt 3ud 'aﬁ@%i&ﬁoﬂc@ Faﬁ@by%laﬂﬂéd@@ll‘afoe@@i FY® iMe8idd biotin
and(e) an antibody that specifically binds to a

pr o34l Eatébpldmgwuhan affiratysefr(r.@& eMofF igurerd€). c342 kab' mhlblts biotin

L Mo WAL 5 G £ S 4 R

| MYRERIAR RF BR%in\322My UilEBNARBU 28t RIsHoWwR IPPigleE 791Y. TIR,
for exanple, tacrolinus, sirolinus, nycophenol ate

mof BXaKimumricorgenAtien oaisc&x@aépem ussurye, Hrdguisregll above the
sod ,

Eagﬁ'x]gtll)l? hélﬂg g&?gg agﬁ Zsﬁflm’ %P BBSV %@2 Q{%\{i g{ﬁg é:nﬁgfr’on of biotin
S|nultaneously or sequentlally [0375] In sone
i nstances, it may be advantageous to admi ni ster one or
nore nucleic acids of the invention to a subject in
need thereof. Therapeutic and di agnostic net hods of
the invention conprising the step of adm nistering at
| east one nucleic acid of the invention according to
wel I known nethods are included in the scope of the
pr esent invention [0376] In one enbodlnent of thls

- 1. i o,



responses to be isolated fromany species. The
i sol ated individual antibody producing cells are then
wocloo®ilskys expanded fol |l owed by screening for tpga%gs2008/003735
cl ones which produce anti-CD 154 anti bodi es fol |l owed
by the subsequent i dentificatibd of the sequence of
their variable heavy (VH) and light (VL) chain genes.
047 D1 70 ek SECREI BB B R o LRl FS‘YQM that 58 is
ant uriabtbi te&ohmldﬁdyﬂxloo@&ﬂ&xf thed42 bindingtsitds of CEBIOL.
Several rat anti-human CD154 anti bodi es were
identified and isol ated usi ng SLAM t echnol ogy (Fi gure
12). One of these antibodi es, CA081 00342 (the "342
anti body"), was humani zed, as described in the
follow ng exanple. Its DNA and deduced am no acid
sequences are shown in Figure 2. The gene encodi ng
this anti body was cl oned. EXAMPLE 2: HUMANI ZATI ON OF
CA081 00342 - CREATION OF 342. & [0381] SLAM anti body
342 was humani zed by grafting the CDRs onto hunman
germine frameworks. Alignments of the rat anti body
(donor) sequence with the human germ i ne (acceptor)
framewor ks are shown in Figure 9, together with the
desi gned humani zed sequence. The light chain germine
acceptor sequence chosen was the human VKI 2-1-(1) 012
V-region plus JKI J-region (V BASE, MRC Centre for
Protein Engineering, UK SEQ ID NGO 35 and 36) (Figure
3). The heavy chain germine acceptor sequence chosen
was the human VH3 1-1 3-66 Vregion plus JH4 J-region
(V BASE, MRC Centre for Protein Engineering, UK SEQ
ID NO 37 and 38) (Figure 3). In addition, a different
VH accept or franmework was chosen, the human VH4 1-1
4-59 sequence (SEQ ID NOS: 39 and 40) (Figure 3). The
CDRs grafted fromthe donor to the acceptor sequence
are as defined by Kabat (Kabat et al. Sequence of
proteins of inmmunol ogical interest (1987). Bethesda
MD, National Institutes of Health, US), with the
exception of CDR-H where the conbi ned Chot hi a/ Kabat
definition is used (see W1/ 09967). For grafts where
only the CDRs were transferred fromthe donor anti body
onto the acceptor franmeworks, versions were
constructed in which key donor franmeworkresi dues were
al so included. These residues were identified using a
met hod based on that described in WO 91/09967. For
exanple, the light chain graft VKI gL4 contains donor
resi dues at positions 38, 7 1 and 85; the heavy chain
graft VH3 gH contai ns donor franmework residues at
positions 24, 48, 49, 73 and 78; the heavy chain graft
VH4 gH contains donor franmeworks at positions 48, 7 1
and 78. The sequences of all these grafts are shown in
Figure 9. [0382] Genes encoding these V-region
sequences were designed and constructed using standard
nol ecul ar bi ol ogy techni ques by contract gene
synt hesi s conpani es (Entel echon GrBH, DNA 2.0; Bl ue
Heron). Modifications to create grafted variants were
made using standard ol i gonucl eoti de-directed
nmut agenesi s using PCR The signal peptide sequences
fromthe original rat antibodies were included in the
original gene designs, to permt expression using
manmal i an cell expression vectors. [0383] The grafted
i ght chain genes were sub-cloned into a |ight chain
expression vector, which contains DNA encodi ng the
human C- Kappa constant region (Kn8 allotype). The
grafted heavy chain genes were sub-cloned into a human
gamma- 4 expressi on vector, which contains DNA encodi ng
t he human gamma-4 constant regi on containing the hinge
stabilizing nutation 8241P (Angal et aI Nbl Innunol
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[0386] Sel ection of the optimum graft was nade taking
into account both activity in assay and expression

wod Bveisaf Fab in E. coli fernentation. An exail€s2088/003735
affinity determ nation by Biacore(r) is shown in Table
1. On this basis graft gL4gHI'ME%’chosen. [0387] A
pl asm d was nade encodi ng a Fablversion of the graft
gL4@HI1 The DNA sequence of the insertion insert of
h|3“g’r‘aft is shown in Figure 8 (SEQ ID NO 41).
Figure 8 also provides the sequence of an insert (SEQ

ID NO 28). f e ssion of a Fab fragnent

be used 1 &Eﬁi@ﬁ%@a&ywﬂné@wwmg% fprgheavy chafa DR
CREQHLEN 551 &k FEIRYEDRER ASTISEIFRO: 4), and
BY SI'TE- DI RECTED NUTAGENESIS 0388] Aglycosylated

hu5CBRaHd (REQ4D Mfx Shodi es used i n subsequent

experiments were created using standard reconbi nant

DNA t echni ques. Agl ycosyl ated hu5c8 was made

subst ant p aA lop 5% lﬁﬁ&ﬁ% kaetﬂelmlcanigsa g@fn@w%ﬁﬁ@hgﬁmem CDR

for substitution of t gﬁp omain for t
Fc ehapenags mlgqb@ﬁgnyCDBebll( éDd%@ GbCQRMéSEQeI&NQ 7), and
ef f t e kappa light chain sequence of
ag|§§§gfy?£$§§ IP&QQSH?S shown in Figure 13 (SEQ I D NG
62, SEQID NO 63 and SEQ I D NO 64). The heavy chai n
of agl yco ¥I ated hub5c8 contains two_ mutations, nade

C

site diréctkeCRIPAEwding potein elfdainb wheyei Ahe kinging EPJF‘“

ﬁ.%?’cdétﬂg%&@?%@ﬁ&@%? S PRESHIRE 67). The To00A

mut ati on nodifies the N-glycosylation site in the CH2

domain s ha no | onger strate - .
N- gl ycos% t\tfel éﬁlé‘h %W prP@?FH%#‘ﬁ ?h‘?éh‘?%llne[f‘ﬁf"é‘dmg protein
a9l yssdeab kO AERI cniflecon! s)éﬁ@érﬁéleéﬁ ed hu342 anti body
was derived fromthe 342 Fab fragment vector. This
sequence was nodified by add|t| on of hunan si gnal

sequences. THrEDISH SRRLRH BT RUSAS LAT FRshg- wPERT e binding

C ONpyokeif Somphsts@fAnfce l@ﬁﬂ&hzﬂn CDResdgapis ah@hll tigbéheavy chain
sequence of aglycosylated hu342 is shown in Figure 15

( SEODR>zeqaencg8, SEQ ID NO 69 and SEQ ID NO 70). The
heavy chain of aglycosyl ated hu342 contains two
mut ati ons made by site directed nutagenesis in the CH2
g T299A, Kaha@D B4)biadidg proteia doﬁ&ﬁﬁg@ﬁﬁ%ecﬁd)éc&mmfrom SEQ
Figure 16; SEQ ID NO__71 EQID
50: HrRECHRYIR: foEQ BANRRAPRnaSEG D RE: 1T
N-glycosyl ation site in the CH2 domain so that it is
no |l onger a substrate for Nglycosylation enzynes,
render i n@ AIED el leinding pagfkincosypriatnedh VBstquence selected from SEQ

agl at e nd hu342 were stably expressed in
CHO&E&S@/ ar@%ﬁ?@%ﬁ& ‘NDI NG TO CD154: BI NDI NG
AFFI'NI TY MEASUREMENTS [ 0390] The Bi acore(r) technol ogy

monitors the bi ndi_n&lmbetvveen bi onol ecules in real time
and wit h&uztx thls54rb§q gemtnm dopprisiiged Vnesquenes ssiectagerom SEQ

[ nt i s ei.the

o v B R e SR AP0 N e Aot 8 Yo TR siECked from
t heSEQhﬂrNot ¢! SEQ ID0anas BQED NOOYS ahd'SEQI I NOA 1 dVer

the captured surface. The sensor detects the change in

mass on the sensor surface as the anal yte binds to the
ligand tg f,0

correspogds ?Wl?%éﬂ@@é@o% roc% Hsfﬁué&e of SEQ IDNO: 29
di ssmta&ltlsequqnmoﬁSEQllﬁN@nBOor ed V\,hen the analyte is
repl aced by buffer. In the affinity Biacore(r) assay,
the ligand is an anti-CD 154 anti body such as 342

anti body and the analyte is the extracellular domain
of human CD154. [0391] Details of the nethod are as
follows: Instrunent : Biacore(r) 3000, Biacore AB,
Uppsal a, Sweden. Sensor chip : CMb (research grade)
Cat al ogue Nunber: BR-1 001 -14, Biacore AB Uppsal a,

o o, " ~ P~ T A



Anal vte : Reconbi nant extracellular domain of human

CD154. Material was prepared at 2 ng/nL (40 MM in
worhegpigsdee- buf fered saline, stored at 4 0C,  and1iid2bdsam373s

in HBE-EP running buffer for the assays. Typically

CD154 was diluted from~ 1 nM 8~ 100 pM by doubi i ng

dilutions for the affinity assay. Regeneration

Solution : 40 mM HC prepared by dilution with

distilled water froman 11.6 M stock sol uti on (BDH,

Pool e, Eh@lmﬁml Sedimding petein cbmprisib@ d2fphHyhain segueiaCGH SEQ ID

5t o6 IS0 VSl BgtEnsRamseied TR SEOU 5B 18] Sl 1D
AB, nbPRgal a, Sweden. Assay Method : BI A (Bi anol ecul ar

I nteraction Analysis) was perfornmed using a Biacore(r)
3000 (Biacore AB). Affinipure F(ab' )2 fragnment goat

ant i Fab' -f.ra i fi acks
I mmnoRnEgaJ}.@‘??s:Dv‘éf} é’“fq%B‘iofq“} 88&% éﬁéﬂgerggﬁgéﬁea&* g‘a"‘
VI asegﬁkmlgggglmjﬁgochgm stry to a capture |evel of
"6000 response units (RUs). HBS-EP buffer (10rvM HEPES
pH 7.4, O. 15 M Nad, 3 m\/l EDTA 0. 005 % Sur f act ant
P20, Bi a as_t he f
flowr at ?Eg qﬂ%“ PO fggﬁan? 96’23? e‘gﬁ%r}rgnlfﬁgsrmem 18
fraggemasedwere used at concentrations such that, once
captured by the imobilized anti-human | gG Fc (or
anti - human 1gG Fabl) surface, gave a signal of "200
RUs Hu
e body 1A sk Fecolib O Bl TRNAIRO NG pgmprising o
54mmueme@eteetédc&mm SEQeI NJ: d6eSEQIPadDal 7,BEQHRAN:, 18, SEQ

1 ol Fetd S pBegthap A, Sraud3 Zt&%@ﬁ&ﬁ&i'sh@&p 2,

t wogig) Iiﬁ—Nb”Jz@CS m\?@ﬁl@é §Pgﬂﬂf\$tﬁ1m ol pwed by a 5

i nj ection of NaOH a owate of 10n/m n.

Backgr ound subtractlon bi ndi ng curves were anal yzed

using th Aev tlon sof twar e .(versi.Qn .2 i

ol & owi iAot SRuitns 6 SReiebE IR R dplsile pamppisige =
det gigueRRGefccRM e SEQ ID ND: @'5%9EQtIU1NO[ 0831Q ThirsO: 257 SEQ

met hod may be used to assess the affinity for a CD

pr ofRINQ: 2(85 SEQIDa)Y R AB and SESLID N&¥: 34ny of the

anti body, anti body derivative or antibody fragnent of

this inventi on. Kd val ues obtained by Biacore(r) for
anti-CD 154 api 1b&dﬂeﬂsreb§xﬁbﬁhhﬂtdorbsYnﬁE%mf£nﬁﬂ@Mb ¢dmprising a
Figures 12 and 18. EXAMPLE 5: INH BITION OF CD40

BI NEYANENqecmogy forthrin SEQGIR DR 28yerSEQP M4 was used

to assess the binding of |abeled CD40 to

CD154-expressing D1.1 cells. D1.1 Jurkat cells

(Aneri cab6.Typa CDIlf4bmdGy pretein conpprigngon@omnnaretedvy nhain

(R vl &P P eeuea P ged lbIﬁ‘P’( Eéggﬁ?égﬁﬁ@)lb B8], Uil €EQ 1D No:

(1 ny3Y 4AYEHR- }%3 lmzy sodi um pyruvat e
(I'nvi'trogen, 60- 039) 1% (v/v) D-(+)- glucose

(Si gma, 68769) & 10 mM HEPES (Sigma, H0887). At tinme

of assay,-1 D1..1 cell.s were incubated i 0

RPN 10407 P gRe Brase oiFipRisngr i 3 fiors PedafiteDR
of  sRfubdek ¥elditkd fRth @DR-L.CBEGADANO! b CDRUL2YSEQ ID NO: 46)
mnutes at roomtenperature. 5 nL of a 1:75 dilution

of ACHEDREZ (BEQIRMNY; 47)cor p, ANC- 504- 050) was t hen
added and incubated for a further 30 m nutes at room
tenperature. After washing tw ce in phosphate-buffered
saline (PBS) containing 1% (w v) bovine serum al bum n
(BSA fraction V, Serologicals Proteins Inc, 81- 068-5)
and 0.02% (w' v) sodium azide (BDH, 103 692K), cells
wer e resuspended in 200 nL PBS/ 19%8BSA/ 0. 02% sodi um
azide and flow cytonetry perforned on a Becton

Di cki nson FACScan. The val ues for geonetric nean
fluorescence (FL2) were assessed in all cases. The

| nh| b| t| on of hCD40 nFc PE b| nd| 'ng was cal cuI at ed

. o o VA V.4



geonetric nean fluorescence (FL2) were assessed in all

cases. Biotin 342 Fab binding was plotted agai nst the
woEREERsdeat i on of conpeting antibody to obtai pcT/US2008/003735

signoidal inhibition curves that were fit to a four

paraneter curve fit using G aphad Prism The | C50

val ues generated in this assay are shown in Figure 18.

EXAVPLE \'l

abi 110y o TRl DRI bk o Niidn Mibinding protein

CDACUm stix0 alt elirke heaviyarheini CDRrsaquenoess was nmeasured in

an in vitro co-culture potency assay. Ligation (e.g.,

bi ndi ng) of CD40 with CDI 54 (CD40L) activates B

| ynphocy{@srHeasmi 44 saading%otem&g;wxat 170w HefeifBRbinding protein

(1CAM 1) on the cel face and this contact

de permipnises @bgdee GEACChBincEDR saqudnees.i on can be bl ocked

by anti-CD 154. Briefly, D1.1 Jurkat T |ynphoma cells

(CRL- 109 15, Anerican Type Culture Collection (ATCC),

l\/an assasp(.\the IS4 E%Bfn%g%teﬁl #ldith Rl dRanP 7, AHderdi it

érrphorm cells 23 , ATCC) expressing CD40
ndmgamottem@mnprweaal?, three light @b@n&mewe@%mzl all three heavy

over al-4 ratiowth titrations of anti-CD

'154C@a%§b3€se§u%%cﬁ§'r ol intact Ab (hu5C8). The assay was

perfornmed in 96-well round bottom plates at a

concentration of 1X 106 cells/m in RPM conplete

medi a (RPM  wit GD1dbdinding protein epmprising,ene arogrsdieayy chain

1 CER el TR ) e o By, Bk g 0o

one49aind GDRHI(SEQ IDGROSHI TC (#555622) and CD54 APC
(#559771) from BD Pharm ngen (San Di ego, CA, USA) at a
concentration of 1:100 and 1:200 respectively in PBS

contai ni Eﬂ (fl%)l%l% l’ﬁ&ﬂng})ljot/elé QIPBLIAZ oHl€ or HdFe Gt cﬁam CDR

wer e was fixed % par af or mal dehyde™ and
anasegpentes selactbd\G8onGDBaL 1 (IEQ dPtNOes By COBBL2 (SEQ ID NO: 52)

Bi oscj es) . r| c nean fluorescence of the

Rarr?)‘éd @@R@% E%%@EP%@ES )t ive cells) versus the

concentration of anti-CD 154 (CD40L) was fit to a

4-paraneter curve using DeltaG aph software (Red Rock

Sof t war e23.Sehet CDARDbigding prosein afsAgim Hi, yhesain e bipding protein

18), The | a re e term ne the

rel %Rm?/nses 5 encyhg?vytﬁ\i%ma%tjlﬁ- %ﬂ)ﬁ%ﬁgganti bodi es.

EXAMPLE 8 : ACTIVITY I N CYNOMOLGUS MONKEY MODEL OF

| MVUNE RESPONSE 50398 The npde| used ta dermnstra\ .

act i vity2¢nlheGB $%b@é§@mr9f@al ofiplargndi heggin ghe bipdigg gyotein

ﬁkﬁﬁé&‘?&? la11 e T g &ﬁﬁyéb?zsse§§&ce?25 Cynonol gus
eceived Single 1. v. doses of either saline,

Hu508 anti body or a dose response of 342 Fab'-PEG 4

hour s pr rto ge with a.single i. se, of .

0.5 ni t a%cﬁb%@gtngwotezheﬁcwrgaf ﬁéﬁ@f@&guwhmm the

C OnbAUREDrote AL dRSprives al? tﬁr@@ﬁéﬁ%ha@tﬁﬁkeé&%nc@s SRCANree heavy
dose of i nhibitor was given, and the aninmals were

r e- chivan CORysgjuemdes. TT (t he secondary response). Bl ood

sanpl es were taken at selected time periods for up to

50 days for analysis of both I1gG and IgManti-TT

titers (Bé6.oMCEsshSindd gﬂatemtbﬁlpﬁaﬁag aSWp¥eduiade FSEQ ID NO: 56

Fab' - PEG i nhi bits the % G and I gM i mmune response to

TT anf Yo gesenerpfc i@ db Manbrer . [0399] The 1gG anti-TT

titers in cynonol gus nonkeys were al so neasured after

treatment with a single dose (20 ng/ kg for hu5c8,

agl ycosyl 5c¢8 and agl ycosyl 342 and 40 ng/ kg for 342

Fab' - PEG and 342 DFM PEG of various forns of anti-

CD154 anti bodies (Figure 20). Inhibition of the TT

I mmune response was observed with all antibodies

eval uated. EXAMPLE 9 : FLUORESCENCE ACTI VATED CELL

SORTI NG CROSSBLOCKI NG ASSAY [ 0400] The bi ndi ng

properties of the anti-CD 154 Fablfragnments of the

i nvention were studled by Cross- blocklng antlbody

o ~ " ~r~l o '




bi nding to sCD154 when added to the sCD154 second
(Figures 25 A and B). 5c8 was not able to displace 342

wd 70081 8649154 when added to the sCD154 second( Fecavid268084P3735
C) . Antibody 338 behaved simlarly to 342 with respect
to nonreciprocal results in hub&s- conpetition assay.
[ 0402] Hu5c8 Fab can bind to a 342 full length
(FL)/s 5 I 0 : o TR .
Suggest o2l TaC hoa ol A PARGR cemphising 3 Yis SEthee g SEQ I NO: 58
FL imd¥j sgqusncecof@e@ IRMNOFR0.i s added first. Wthout
bei ng bound by theory, these results suggest that
bi ndi ng of one or two arns of the sCD154 triner by 342
does not 729r evaptishiHea SrebbhBinast rQyhthstic DNREmoRdcileSdomprising a
[0403] There is a slight (-20RU) increase in bindi nsg
whesequensess Betbforty in §E%bIR=MQ;>553:mQ apgguencEagsat fortsin) SEQ ID NO:
Thi §7resul t raises the possibility that either hu5c8
Fab® "‘has bl ocked bi nding of 342 Fab' or that 342 Fab’
has repl aced hu5c8 Fablon the captured sCD154. [0404]
Nei t her 342 Fablnor hu5c8 Fablbind to a CD40:sCD 54
conpl ex &9 af Aadsolated, grersbiapriqroynthetic RN A mplicale Gompgising a

2 RSNy SR TR S sSSplIStafle 1580 B8 o o,

usegél.all three sCD154 arnms or that the conpl ex
sterically hinders access of either Fab' to a "free"
arm EXAMPLE 11: HUMAN PLATELET ACTI VATI ON Assay 1

[ 0405] Phat el at r i : [ :
publ i shethj@'assg‘y\ée%?g.cggﬁjhé%gralﬁg%bl%?d’gle . E fg%né;& sisthetic DNA
Thr molxsslesofldepoat afclairB813-13,328) and 29. one assay,

pl atel ets were washed from normal donor platelet-rich
pl asma in HEPES-buffered saline in BSA coated tubes
and adj usied AohxAbLelPin 1r(1]g11_1%&bﬂ6ﬁilaifrﬁ30.- Washed
pl atel ets were then pipetted into an aggregoneter
cuvette (Chrono-Log 490D) and the trace signal was

cal i brat to,ze rcent aqgr.eaation, usin ER
(assay) ggffe#‘?gﬁ) @I%amﬁﬁﬂﬂﬁpgﬁ?{n%ﬁ?‘%y P%es?f?ﬂ i nsri ’tlﬁéndzl’
cuveheRin the Haidiigpiotsin dicks4n Gamaneglabdin Feagicned
magneti c bar stirs the platelets at 1000 rpm Fully

formed i nmune conpl exes (i.e., antibody plus

reconbi ngnt h I . in 1

st oi chi o?fg't ry%ﬁg@%#@@%%gg??ﬁ%@a%mbﬁ 1ﬁé§ia85121,
wer ehaditethe bindim@peteth somprsasgnriegagionseleasd fiowess BGl, 1gG2,
as %(%race erived fromthe solution's optical

deng430r IghAAantiPedY- vy, 15 m of inmune conpl ex was

added to 285 m of washed pl atel et suspension such

that after adding to the cuvette, the final

concent r 3.i onToé C30B34Mindisg poriejhoif claitd 38 hwhersin thg Ec region

anti bod S . 8 /M or. 16.7 /M for, Fah' - PEG
ThetUabseS e Fin Sroigtrsatis Foiveddtup en 1804 Al ence

of the intact 1gG anti- CD40L anti body Hu5c8, but not
with 342 Fab'-PEG (Figure 26). Assay 2 [0406] In

anot her 3%say The §8}liS¥énnding potein/of gzpone of laigsel, 16 and 21,
agg | 0N, S;. . ntactin e . b

o B B8 ARG dniber EOPbASS ABROEEIsBIgh i pfers
( ADRPuceldffer g fundtioh@dkipared! tb aQiikioK anparemaLF ©fdgidn.

el astase, pselectin, or convul xin), contacting the
activated platelets with an anti-CD 154 anti body, and
then contacting the activated platelets with a
cross-linking agent (e.g., soluble CD154 (sCD154),
anti-human | gG anti body, anti-hFc anti body, RF, Fc
receptor-positive accessory cell, soluble protein A

or soluble human Fc receptor). Aggregation is then
quantified by sedinentation of platelets, where

sedi mentation of platelets is indicative of

aggregation of the platelets. The aggregation assay

was perforned on platelet rich plasma (PRP).

Approxi mately 50 nL of whole blood was collected in

. . - T . e~ =




anti body and a negative control hlgG were eval uated at
200 ng/ nmL and sCD154 at 30 ng/nL. Anti-CD 154 anti body
woood i 8szewas m xed with reconbi nant sCD154 f orpcdi@ud2668%003735
than 20 mnutes prior to addition to the
PRP-cont ai ni ng cuvette. Bars 'ré%ﬁ'esent t he nmeans and
standard devi ations of two data points. The results
show t hatg whi [ . 3
SCDL54 ¢ &sjer nope LB BHRGE I Oh of PERR 53 Hiherbindll i Fe
t heregasi it a\hgbrdd Rt regdiombdmping Setjuandess may mendithan ede Ig Fc
pl ait]‘el et aggregation. The results fromthis assay
usi FYPANEYE 't i ve and negative control denonstrate that
this assay may be used to conpare the relative effect
of the antibodies of the present invention on platelet
aggr egat 3on. [TbaCP15Fbinthogpreteir of €lainhd S ptomprisengsigG1/1gG4
expﬁﬁ%sdPCDlM on their surface, the platelets may be
i ncBoAted W45 bi ot i n- cohj ugat ed anti-CD 154
anti body and the presence of surface CD 54 determ ned
by quanti fyi nght he bound biotinylated anti-CD40L

ant i body38-AccdheiCRYIS¢ birding protein pprrssencoef daimeni 36 ang3l,
oAbl dolh e mablatfo R e comservea

ex pligiesl gycosflatibi Sike ke ORR doimlt 6f the FAPbBrteitdf\tad &ibody.
platelets as early as one mnute after activation and

i ncreased over tinme. The binding of biotin-conjugated
anti-CD 1§54 ant,i [ | £ I 4 . .
pr ei ncub%;&'i on%# Egjbétd' ibzchgﬁ};}l?fégg ggelglnnﬂs)- ’S%B?Lrgﬁl the modification
ant ¢dmptysesa tnfutstidnlindrineld the heaylbdhai gigedsylasiohisitetvaterein the -
platel ets. The apount of surface CD154 ﬂet.ect ed on

i naByfaligp defyces. @ders g PrevsisielycosKlaton gl hagieased over
time. This phenonenon is likely attributable to the

basal |evel of platelet activation under t he .
experi meff.al Ao0ddi $4 bindingxarvit @mprising=A kg diaiR CDR3

ANDTOTFESS IR TETARFIEASONES Poll SO PRaA & ey Touiom the

exapgtfit He SspioPESmASHAY & fivst @hitho Addd rédatRrait Ah MY gBREsylation site,
characterizing effector function(s) of the

ag| thedirst aming agid desidueemodidig fiusideehaim eheapistoy biachie vt

t he. i nv |, 0n, i . f i t .
o RSN LM el LSRRI B Sl posie
t hefitshumivid 42id residub ¢hedbtiy mdticing fdewdl of lgbycasylativorkitelse N-
ability to bind an antigen and al so bind an Fc )

r ec8lyedwlationgite yyhsrean e vananiiigregion ronfess reduged gffector function.
particular, the FcgR binding affinities may be

measured wi th assays based on the ability of the

anti body4t.o f ar@a54 bmdagpgroteat eweprisifea BElvyhasantDE8n

o s sloid Thn SEAD HEEER B ap a0 a0k w2k fsgion, the
ant { oY FE fedigd SBrpndihg S48t aRBhYEEH résﬂﬁw@@@lﬂ P?EEJCGWIation site,

and Clg. The interaction of the antibodies o '
pr ethedirstiamiso atidmesiduchcampriting acysiingithiaithérebe radueiag the level

al so. he neasured. by .the bead-based, Al phaScr een( .

Fec RS0y LB i RGP RO - MBS OF VBl Al gyegion confers
as saacddfeior i tfof ¥ Bnipateddb Athali$e 8y pareitabEc gidnor med

by coating 96-wel |l Maxi sorb ELISA pl ates (Nal ge-Nunc

Rochester, NY, USA) with reconbi nant sol ubl e human
CD154 1i gand ty: A4 rat i :

over ni ghtgiat jﬁeé@}annggg?d lﬁgpgogélgé)?tél{]}pg?é%fléglgy 1"112, 16-27 and
St r 3241y wh@€ihGhe binddip rotkén snut glytagylatdd.26 and

Kar pusas et al. 2001 Structure 9(4): 321-329).
Titrations of glycosylated or aglycosylated forns of
anti - CD154 anti body are bound to CD154 for 30 m nutes
at 37 0C, the plates are then washed, and the binding
of fluorescently |abeled U937 (CD64+) cells are
measured. The U937 cells may be grown in RPM nedi um
with 10% FBS, 10 nM HEPES, L-glutam ne, and

e 1 A~ T T Y Y



(Cytofluor 2350 Fluorescent M cropl ate Reader,

M I1lipore Corporation Bedford, MA, USA) at an
woR004/i188360n Wavel ength of 485 nm and an em ssip/Us2008/003735
wavel engt h of 530 nm [0415] In addition to the assays

descri bed above, binding of thb2%nt i bodi es of the

present invention to Fc receptors can be neasured in a
conpetition format using an Al phaScreen(tm (Amplified
Lum nescent Proximty Honbgeneous Assay; Perkin El nmer)

or direc#By u§ha§IHdnﬁmuﬁn§bamﬁmnfEmﬁonmwﬁnmhns3537and4041

(Bi a ore( re a s can tor bi ndi of
anawﬁﬁrsmr Eé “GF‘? ilector NBERAP 4 uar“gb dinedogndidprPiTaFeR)
chip using a Biacore(r) 3000 instrunent. Biacore(r) IS

a wel | -established nmethod for characterizing

pr ot ei n M ot eiThe O 16 dindiog protdily of klaim 49 7wiBerein t@ b'mding is

Bi ot % %%ﬁgog fg gbgut’Y% ?tig Hgmlﬁ’éegB%E gﬁﬁyiciar more, Ibout 3-fold or

Sucgl@ﬁesfayédtm fo@d FERSH, 8bd18-RINEH MerePhbdul & BN bridAsieCabout 7-
E&gﬁl Il lon et al., 1997 Eur J | nmmunol .

er mQ@Z)ibOLF&*fO&Qh@D&, abgus Ocfold gy rapies abas pLDefdld or more,
SS.Vab RietobS *%?f?{}) B SO o i, oF R D IO guhenR

(0. 01 M HEPES pH 7.4, 0.15 M Nad, 3 WNIEDTA 0. 005%

v/v Surfactant P20, Biacore(r))), .and a_ch
regener af?-on Bhe £ 5¢ingding H%D ﬁ@CIflfB 4§,1Y§h¢ﬁ%4n the Fc receptor

gly [in the
assgﬂf.ﬁg ar |l%crt1 I&PEF%% %&Zkﬁhf es W't ﬁ%‘ reduced
ef fector function and w | dtype or native antl - CD154

ant i bodi ar uted.tgo 100 nMi.n runni
(e.g. fih?ﬁé}l)ﬂ la&er%%aﬁ&a%oe% ?1 e%S §7A?Ié40 41,

chi thér‘&fn t'l_’ie %&ce@@ﬁ@&&%c@&ﬁs@@dﬂ&% bﬂldﬁr{getoaasc%%l@rhérﬁrbrotem.

phase i n concentration series, | owed
di ssoci ati on phase with buffer . A cycle mnth no

anti body  provide sel.ine resp ensor grans na

e gl obafly 1 NHC LR LA ibaREHIT P Ea Ao gaa) BF gomplement
obt giofeig§UCid.bri undi ssoci ation constants (KDS) using

Bl Aeval uati on software v4.1 (Biacore(r)), for exanple.
[0416] Al phaScreen assays use untagged antibody to

conpet e e i tel '

Co 5tr opthvi ditheGanior Bl BERn Bl ¥e BA WAGHCRYE feduced
ant bintin ta@eRIpmMER pésteinAs By hdﬁd@ﬁ)f@boﬁﬁl.ﬁ-\feldaﬁtrho@&bout 2-

154 anti body (such_as an 1gd antjbody) is
bi ofaléhg1 OB abaytigfold anrmarc ahwit ﬁo@@ iAot AP @cfoichor more,

PO ab M bl 1o a X AGECRIARN 7RERIE K. SHoLPRIEN o nflor RN 9-fold or
beads are avail'abl e from commercial vendors and can be

us enhoad, aBOutrigfold &1 mate, opatwent §-dolden mdregRl - H s- GST,

FcgRI Il a- H s- GST, FcgRIla-H s-GST, or any other tagged
FCR, in I X assay buffer (e.g., 25 mM HEPES, 100 ni

NaQl, 0. 346 BS/AFheQI]gi% B_W@ p@@teuﬂi’f aﬁy%e'&c@irﬁ ﬂllbu'l@-‘i7 and
into each well a 96- me late to" 0.5 nM final
cong2ABrwhérem, thmbirxdu;go;eromn cmnpx\ms anlteroptivesseaffold.

anti body, variant anti-CD 154 anti body, or buffer is
prepared as 1A log dilutions in I X assay buffer, and

al i quot ego di r epel gD1 5% Bmﬂﬁ{ggarﬁ\l@ld of A toRE oBElagths 1-12, 16-27 and
centrifugation, biotinylated wildtype anti-CD 154

ant 3bd8yWhereig the awdlwrom FHBRRSCS Anjversad Sapeniork.er

is added to each well to 5 nMfinal concentration. 100
ng/ M anti-GST acceptor beads are added to each well,

and the plate is incubated in the dark for 1 hour at
roomtenperature. 100 ng/m streptavidin donor beads

are added to each plate, and after brief

centrifugation the plate is incubated at room

tenperature for 1.5 hours. Reaction sanples are
transferred to white opaque plates, and fluorescence

is read in a Fusion(tnm) Al pha- FP HT m cropl ate reader
(Perk| n EI nmer) . Data may be normallzed to the hi ghest

oy r " o s a



and i ncubated for 2 mn before the reaction is stopped
with 100 mM 2 N sulfuric acid. The absorbance is read
wodoodp@3ssm Wit h a Sof t max PRO i nstrument, and psgitd2068%003735
software is used to determ ne the rel ative binding
affinity (Cvalue) with a 4-pa1r2§rreter fit. [0421] An
alternative Clq binding assay uses ELI SA to determ ne

anti - CD154 bindi ¢

bri dge. gt efﬁgé, égégg;t?ggﬁ‘ﬁéwﬁéf ) Uned? S?@%Zﬁﬁ? 3?1?7 and
at 320438, wilttehein theasinding pasteintvodiprises asipgleentialzlndotmadhy wherein
(coptrol) in coating buffer. The plates m hen he .
e 80k B B Rt e sl o i BF g g a gy variable
hunpe Chdfin Y be added to each well and incubated for

2 hours at roomtenperature. Followi ng a further wash,
100 M of a sheep anti-conplenent Cl g peroxidase

conj ugat ang i may. be added .t.o each wel] and

i ncubat e f orl‘@%b‘ﬁ‘n%’aﬁfﬁ %}P’ael'fﬁné).resfﬂ atgrapave
MaYsafigating doRcHRBafieds MridD Vaskindivb basedadtsIIRdifl affinity, both
substrate buffer contai nlqr:gp?g‘i) O phenyl enedi am ne

di hjerksdinding abantGogdinays t d addedgo £ b4 féust and displaces
2 PR3 150 RGeS Y AGodPRar gt

m nutes and stopped by the addition of 100 Ml of 4.5
NH2SO4. The absorbance may then read at 492_405]2?@

nm [ 042233- An EhecwBIl a# bingia pretein okanyane of glagne 1112ad 6-27 and
di spj. ol o £, : L

i 2 5 Sufbreif okt DTt R R Y Eh R iR o
enbodi ments, about 100 ng/m of the antibody vari ant

di spl ays_about, 5Q0-fol d or nmore.reduction_ip.Cl

o1 el g HonpalBicCP054 g HPcit SEATGERSIe i Ty 6-27 and
hawNgs, de]'ﬂaﬂ Ala@rhihiS(eredd o 587e0l) cadsts Fd¥er MRS boembolic
preferred enbodi nent, the polypeptide (i.e., antibody)
vardffeats tharedoes atimipnistat@nepf antibody 3680 ng/ M of t he

anti body vari ant displays about 100-fold or nore
reduction in Cl g binding conpared to 100 ng/m of the

control smnti bpglycDESN BRI Profsd biValyl g oFiethiePE- [20483)7 and
To assess conpl enment activation, a conpl enent

depEnétbnvhessin theobindingypretem@ompsises/ongepsists qf@nfaptirkdal 54

e. q...as.desgcr i hed,j - t t al., J.
I mgraunﬁlgf)dy%E%%@spdoi%%p%é%?%@ggﬁt é;rlg% ly, various
concentrations of the polypeptide (i.e., antibody)
vari ant and human cogi:éfe{rrent may. be diluted w t

] > d h . .
buf fer. el | sThiathCEY St aatbadyofghimpa, wherejm therpntihdy is

pol [ ' ' Vi [ 0.3 I

o SRERH fti 4 Blont| AoF RIS dhdy P RSty
vardhimeric alitibotde dprimiatized aatipbdyyhnmanized aetitosly carplr faHlg ihmman
the aptigen may be added to a flat bottomtissue

culdy %d386 well plate and allowed to incubate for 2
hours at 37 C and 5% CO2 to facilitate conpl ement

medi ated cell lysis. 50 m of alamar blue (Accuned

| nt er nati%nal Thewnti-CRd 24 atibatiyedf claime¥ic wheesin therpatibody is
i ncuba overni.ght .at 370C. , The absorbance i,s .. .
oo B T Aghultaterifan oo, b SaFRSR RSt omigimsric
at m@BodyMi@nhaRit &ftitvd ?Eisﬁ&ﬁidﬁﬁti%ﬂﬁaﬁ@ﬁﬁglﬁe&hﬂﬁyanhbody; and
expressed in rel ative ?’I uorescence units (RFU). The
sarfsrivatévsdesreefat i ons may be conputed from a standard
curve and the percent activity as conpared to

nonvari ant pol ypeptide is reported for the polypeptide
vari ant of interest. EXAMPLE 13: MAPPI NG OF 342

ANTI BODY BI NDI NG SI TE ON CD154 PROTEI N [ 0424]

Experiments were carried out to identify the am no

acid residues in human CD154 that are inportant in the

bi ndi ng of 342 usi ng human- nouse chineric CD154

proteins. 342 binds with high affinity to hunan CD154

but does not bind to nouse CD154. Therefore, by

mut ati ng CD154 nouse residues to those of the



concentration was found to be on the |inear part of

the curve. Atitration of biotin 5¢8 Fab' on CD154 to
wodebgigssse t he appropriate concentration for pcT/US2008/003735

cross-bl ocki ng analysis was al so perfornmed (Figure

29B). A 0.3 nM concentrati on Wk found to be on the

linear part of the curve. In an experinment to anal yze

o abel oo 55 o E D18 Bttt Go R g Pl ot HEifg 162, 18:27 and
bi rgh-sg, wherdinamedified fitsy anfindadd® rasMue s Hniked t8 A@unctidhal moiety.

Fab' inhibits biotin 5¢8 binding with two affinities,
0.134 nMand 76 nM (Fi gure 29C). Crossbl ocki ng of

biotin 3 by " ad | DoiEi ;
29D, The rax! ok Sane Scnat pof of Gadi gl el g Rffctiona
curmeietybl® selktted Sromwed bloekimgansibty, s detectableanoiptyi atliagoostic
5¢8 and is, al.so well above the 1 nM concentration of

bi JPPIFY43nd arfigrapellic BPIEEh | et e i nhibition at t hese
concentrations suggests that 5¢8 is unable to

conpletely block all of the 342 binding sites on _
CD40L. O &0).s: The CR16bbbuling proteiy ofcbimi8, wberstni giedgnctional

COREPIEN SR P ORY SeigEd O et A Alince
CDRsdiiZethylbite g1cd¥@nd Phlyethyléhe nidldhidg protein
conprising one or nore |ight chain CDR sequences
selected fromCDR-LI (SEQID NO 6), CDRL2 (SEQ ID

NO. 7), d . L . . . .

bi ndi ng %ﬁot (ejlﬁrli]% Jgﬁ lcg:?ggr%ll% ﬁ\?ﬁé’?éf %lgk%égg‘?'%g’ﬁghe functional
pr oh6iety Bardetdctabie mblety fl@gediamya iddestefiDRoiReqddmaRRscent
4. The CD154 bindjing protein of claim2, wherein the

bi MBPIY HIATCSHFOPGHPIEYes al | three |ight chain CDR
sequences. 5. The CD154 binding protein of claim1l or
claim 2, wherein the binding protein conprises all

three |ight cThe 6DCORbawNEPOESH aficlaah 58t Whereinhibafunctional
chai n, CDR sequences. .6. A CD154 bi ndi rotein .
conBRie g GoR Somaia: stebeb et A PB ATeREs e REs dipease or
SEQikdgNO. 9, SEQID NO 10 and SEQ ID NGO 11. 7. A

CDl 54 binding protein conprising a VL sequence
selected fromSEQ ID NO 2 and SEQID NGO 14. 8. A

CD154 bi pdi ng-pr iR, coaprisin \V/R uence .
sel ected Tr on;r %'E%blq 64 IQ@ ! %YHF‘%E%‘F’B‘ ﬁ&qwﬁeielg&ae functional
f urhbrey ﬁQﬁBéﬂaﬁ%ﬂﬁ rAoi¥ly RRYGUATEGN 98 afG1islhrhmalrpEsent,Bn

NO. 1, SEQ ID 9, SEQID NO_. 10 and SEQ ID NO 11,
. gnticopces agant fui ani- pewodegenershine pagntop renvEDd 64 aaiiady or

9
f d. 3 Vs f :
30. %%/KPE%%%Z %‘}aﬁ%‘u %’g“%&%@‘glg%g%’gﬁp?i sisﬁg LD| iNght

chain sequence of SEQ ID NO 15 and a heavy chain
sequence_selected from SEQ ID NO .12 and SEQ I i

13. 11. Ghe cHISYDIShEIMKingprotedn Af gy @}eaﬂfﬁf%l,sqmﬁgléﬁ and
th i . i S . The: :
DA BT B BRGHE R el By Oy oA e ing acid
pr aksidne.i s PEGyl ated. 13. An isol ated, reconbi nant or
syntheti c DNA nol ecul e conprising a sequence sel ected
fromSEQ ID NO 16, SEQ ID NO 17, SEQ ID NO 18, SEQ
| D NO_ 185, SEﬁlé@m@b%{&in%Qtéipof\Qaham, WG inRh&6Inding
22, SEQID NO 23, SEQID NO 24, SEQID NO 31 and
SE@rpwimNG pegplated4vitAREGsmplgireide. r econmbi nant or

syntheti c DNA nol ecul e conprising a sequence sel ected
fromSEQ ID NO 25, SEQID NO 26, SEQ ID NO 27, SEQ
ID NO 28, SEQID NGO 33 and SEQ ID NO 34. 15. An

i sol ated, reconbi nant or synthetic DNA nol ecul e
conprising a sequence as set forth in SEQ ID NO 28 or
SEQ ID NO 41. 16. A CDI 54 binding protein conprising
one or nore heavy chain CDR sequences sel ected from
COR-H (SEQID NO 42), CDR-H2 (SEQ ID NO 43) and
CDR-H3 (SEQ ID NO 44). 17. A CD 54 binding protein
conprising one or nore |ight chain CDR sequences

o e~ 1 S N~ 1 I~ P . S N~ 1 I~



23. The CD154 binding protein of claim?2l, wherein the

bi nding protein conprises all three heavy chain CDR
WOSRERERS. 24. The CD154 bi ndi ng protein of qlcgik2868/003735

wherein the binding protein conprises all three |ight

chai n CDR sequences. 25. The G30-54 binding protein of

claim2 1 or claim22, wherein the binding protein

conpris al | at L [ ﬁggﬁ) -_

t hree hgg%y cﬁgﬁﬁﬁéggbgggﬁgﬂéggﬁ 2 .§%?g§@%§ﬁﬁ?%%?ﬁghea““

pr ofBi 5 emitpdy ©f agy and/bf daiquent? 16F275kQ@ 31226 Nand & 6uitabie

VL sequence qf SEQ I D NO. 54.27. A CD154 bi ndi ng

pr cﬁiélﬂa“c,eblﬂﬁq i°§Ff?§- a VH sequence of SEQ ID NO 58 and

VL sequence of SEQ ID NO 60. 28. An isol ated,

reconbi nant or synthetic DNA nol ecul e conprising a

sequencedfas sthe ¢ampdsition GRQIMPOGIIBE camgrising@guence

as .set forth ineSEQﬂlI D NO 517 29. An i(gol at e{i,

r ec BBIIOSHRPTE S MmO MoKRIASY SREPRUAb 88 ng a

sequence as set forth in SEQ ID NO 59 and a sequence

as set forth in SEQ 1D NO 61. 30. A vector conprising
an isol f%d, Asdwhaedaveleisacihancoding thefNR1Hbbiadingerefein or the

o orasPED®3a Shifhddl oFdng Bnc GRS 1 43, 1637 AR5 BE L

protein of any one of clains 1, 16 and 21, wherein the
bi ndi ng protein | acks an .i munog| obulip Fc region. 33.
The CDlBé)?-bi ndYi S6Lop FOMBTIHNG A n¥plFIcAcH %&I%‘F‘aﬁm 1, 16
and 21, wherein the binding protein conprises an Fc
region selected froman Igd, 1g&, 1gG or 1g4

ant i body70.34. ATHost &llicodnprisingj awpugbeio bad wf ofair |68 m 33,
wherein the Fc region conprises 1g& Fc sequences or

is derived froman 1g& anti body. 35. The CD154

bi ndi ng pr, ot epm&hodfor PRfichig £EBI BF bihdinkbprdfeth édmprising
wherein the binding protein éﬂrther conprises a

varqudtringe hostgierofickram HWosmider eondisinns sditatfle &tpseducing the CD154

functi.on_cqnpare Q.a pative or parental Fc
regw %p§§“%$ﬁeyﬁng%%05ﬁhding protein of claim 35,

wherein the variant Fc region is a hybrid Fc region
conpri si ng sequences fromnnore than one Ig Fc domain,
type. 3772.TheAanpthed fogitreating oppreventingsrhumay ¢andsion, disorder,

Corbar i Aol n e BV I CBROUERARR, o fovnffiom of apy of

1, thbésregsing the hiettbd@nprizirg the btep biadmanstpring®sa subject in need

nodi fication at the conserved N inked gl ycosyl ation.

S| ttéer.eﬂfa 3 H@rmt%%ﬁf??cwe ameutof B@%FF’%??"B?C gemposition of
antiihapys 39. The CD154 binding protein of claim 38,

wherein the nodification conprises a nutation in or

near the heavy chain glycosylation site, wherein the
mutatio educes, . alters .or. prevents.glycosyl ati at

Che i Co7-a0. Agnedapd K iRkt DFOERHFE S0t male ] 2g mmune,
he ayyo-srhimiufe 6PR3a8RAMEACRspoRkE MeBidtddriamhRIE DT iR Py GD40

44, and 50 and a variant Fc region, the variant Fc

r egiignaliogngsrd syimmom dfiany of thei faregainigdtheanstheodcempriging the step of

N-al ycosylation site, . the firs ] ' I

modfBRe RS & Bt ErinniE hefRt PP A G SRRk W Bimount of o
I noftranscusitldomposition @f claisibeased el ectrostatic

charge conpared to the unnodified first amno acid

resi due thereby reducing the | evel of glycosylation at

t he Ngl ygpsyl af i It Lk VI8 h®4nm
confers fﬁduczgé @E*@g tag?éﬁ?ﬁ{r@? :&gatrlfne]% 1(.?} 72’ %Bb?s%gn gl?%fclil ng alory
pr aespomse orplectidrigpm rieavagoid hathriti CRRBsyseomie higmis erythematosis.
selected fromSEQ ID NOS. 5, 44, and 50 and a vari ant

Fc region, the variant Fc region conprising a first

am no acid residue and an N-glycosylation site, the

first amno acid residue conprising a cysteine thio

t hereby reducing the I evel of glycosylation at the

N-gl ycosyl ation site, wherein the variant Fc region
confers reduced effector function conpared to a native

T | - ~ — ~N~A ™ A .



48. The CD154 binding protein of claim46 or 47,
wherein the reduced binding to a conplenent protein is
woosfleaet or of about 1.5-fold or nore, about per/dRbed003735

or nore, about 3-fold or nore, about 4-fold or nore,
about 5-fold or nore, about 6-¥did or nore, about
7-fold or nore, about 8-fold or nore, about 9-fold or
nore, about 10-fold or nore, or about 15-fold or nore.
49. The CD154 binding protein of any one of clains
1-12, 1677 ahkk B2théd, acedrdingito clalva 78| wtenein the symptom is
co ri ses.an aItergatlve scaffold. 50. The CD154

SORIALEA BHthion th diggase SrRyStmic [uprsgryiheaatosiy_ 27 and
32 48, wherein the binding protein conprises a
uni versal framework.51. The CD154 bi ndi ng protein of
any one M. cl Bhemethod 2ccdrding o anyl oBQoidainveiZr &5, rwheingin the

ehaitarfafid RepeShap fappBsdun i frrdicaly efedd RrGmyot
Varpe??iaﬁedh sﬁvmmfsalpabaﬁﬂlb@dx aawag kiR dpitepé spdtdidity ofantibody

4 blndlng protein whic when present at or above
sat f2ariantbedintit r ati ons for CDL54 bi ndi ng based on
its binding affinity, both blocks binding of antibody
5c¢8 to CD154 when added to CD154 first and displ aces
ant i body7hc8 Dedindihiod acdrding tokRimIddesnpridieg agpODIGdFab'
5c¢8 is added. 53. The CD154 binding protein of any one
of @ikpdE342.12, 16-27 and 32-52, wherein the anti-CD
154 anti body does not bind to an effector receptor.
54. The CDI 54 binding protein of any one of clains
1-12, 16787 aAthud2nZBtibody pdlypepten tizedis mosderl@ férdbiading to
sub ﬁ?g causes fewer thronmboenbolic effects than does

4ration of anti body 5c¢8. 55. The CD154 bi ndi ng

proteln of any one of clains 1-12, 16-27 and 32-54,
wherein the binding protein conprises or consists of
an anti -TD 154 }munaintamdypd)amlb'mm'yde izt yspmp o chéens for binding to

56. Th t CD154 ti bod f.cl
55 CIRSH whiF: RBCA ARSI O S e ek ORI HORboF S
antwlh@mg bafal dfﬁltsomamgatﬁ;hgd%othmlbém%lmhg bpszhﬁbody 5¢8 to
chineric antib yPrlnatlzed ant i body, humani ze

ant CEM‘}/ whem dddqsﬂl tp TPl Afeffrshand djsrigees Bfltlbq(i’}'eSC@rhqun@D’ CD154
154 | ai ein the antibody is
sel ‘8 ﬁ&%ﬁ% any Iﬁogmsnggllscﬂggé i body, heterodineric
anti body, hem dineric antibody, tetraval ent antibody,
bi specific antibody and single chain antibod
derivati8s tﬁé’r%%lmged hyman an$ibody poheni %?%1@%7%?r 79.
any one of clainms 1-12, 16-27 and 32-57, wherein a
nodified first amno acid residue is linked to a
functi ongl. noTk¢ fum&®antitody Eolyipéplidenati algjmp8®tvbich infree of an Fc
claim 58, wherein the functional noiety is selected

2B ocki ng noiety, a detectable noiety, a
di agnostic noiety and a therapeutic noiety. 60. The
CDl 54 binding protein of claim58, wherein the
f unct i on8a. rm"ll’htt ¢Di1§4 dinsling iotejn nﬁanat gnesef] cdaimed -2, dMr2y and

difgﬁ?%&ﬁ& 5 S5 PR YL Y SHerein the

Nskotfeeh @legpdpuaé d6éPhdnddsplacettd E54fbduh6 td @mmnl onal
nnlety is a tectable noiety selected froma

fluorescent noiety, a |lum nescent npoiety and an

i sot opi € ie k f:

claim 588§m wh e}\}é 1so€f%tﬁd Ipﬁﬁlg%%gﬁcq%&gs rgbtga Perqggl?der{hﬁ is at least 80,
di ag)98] 9Z; MK 96, 0A YD, 9.5 r9avEad ]00@’0 ideatigal ¢s drecequdnce of
a di sease or disorder. 63. The CD 54 binding protein

of claim58, wherein the functional noiety is a
therapeutic noiety selected froman anti-inflammatory
agent, an anticancer agent, an anti- neurodegenerative
agent, a non-CD 154 anti body or fragnent thereof, and

an anti-infective agent. 64. The CD154 bi nding protein

of ~any one of clalns 1 12 16 27 and 32 63 mhereln

. T |



di sease nediated in whole or in part by CD40

signaling, or a synptomof any of the foregoing, the
wombhodswonpri sing the step of adm ni stering tP@TAIS2008/003735

subj ect in need thereof a therapeutically effective

amount of a pharmaceutical comd@sition of claim66.

73. A nethod for inhibiting or preventing one or nore

o LRSS 1 RS, SFRPASH: e i

sy nidacofdingio @hini 6& f oregoi ng, the nethod conpri sing

the step of adm nistering to a subject in need thereof

a therapeutically effective anobunt of a pharnaceuti cal
conposi tgpn Ofk .Gl . t [

claim 72$4gr 7&9%?%? %tﬁlﬁgowﬁpﬁggﬁastg @%;}‘@?ggggn%gea%ggo’ 85,90,
sel 394095, 196197, 19819 1991 5] 9819t drli00Ysidanticad ysthe sequehcpoSSEQ ID

v b YRR IO et TEINEs SRR 4 e B Rid s o

'S GBSk eSES Thupos7 & mw@%i@%ﬁw&@ SR} IP%0: 10, SEQ ID

according to any one of clainms 72-75, wherein the
phaXN@at & BEQ AD NOnh SEQ Hh Néwn3r SEQJIDaNOh é# a5eQDAd0!1 15, SEQ

A R e

ant$RQdp NA24ASENID Bashu $388Q [IYNOIag, SEQNDINOcEDSHE@ID NO:
to claim76, conprising anti-CD 154 Fab' anti body 342.
78. 48\ SEGHN NEh 1490 BBQ IPbiNOp Ept SEf@ IDRYD: 1 SHShHY A2, SEQ ID

t a0 S5, SRR VAN 7 SECE I Bl SERND 8P AN TRHiG 0. see

pr eFEND: 38, SEQADANO: 6RISEQID NOCONGESEQ abinms74.or  CD
54 binding based on its binding affinity, both bl ocks
bi ndi ng of antibody 5c8 to CD 54 when added to CD 54
first and displaces anti body 5¢c8 bound to CDl 54 when
added after anti body 5c¢8 is added. 80. A PEG |inked
human anti body pol ypeptide of claim78 or 79. 8 1. The
human anti body pol ypeptide of claim80 which is free
of an Fc domain. 82. The CD154 binding protein of any
one of clains 1-12, 16-27 and 32-65 or the human

anti body pol ypeptide of any one of clainms 78-81,
wherein the protein or polypeptide does not displace
CD154 bound to CD40. 83. An isolated nucleic acid
conprising a sequence that is at |east 80, 85, 90, 92,
94, 95, 96, 97, 98, 99, 99.5, 99.9 or 100% i denti cal
to the sequence ofthe DNA nol ecul e according to any
one of clainms 13-15, 28 and 29 or the nucleic acid
according to claim68. 84. An isolated protein
conprising a sequence that is at |east 80, 85, 90, 92,
94, 95, 96, 97, 98, 99, 99.5, 99.9 or 100% i denti cal
to the sequence of SEQID NGO 1, SEQID NO 2, SEQID
NO 3, SEQIDNO 4, SEQID NO 5, SEQID NO 6, SEQ
IDNO 7, SEQIDNO 8, SEQID NO 9, SEQ ID NO 10,
SEQ ID NO 11, SEQID NGO 12, SEQID NO 13, SEQID
NO 14, SEQ ID NO 15, SEQID NO 16, SEQ ID NO 29,
SEQ ID NO 30, SEQID NGO 42, SEQID NO 43, SEQID
NO 44, SEQ ID NO 45, SEQ ID NO 46, SEQ ID NO 47,
SEQ ID NO 48, SEQID NGO 49, SEQID NO 50, SEQID
NO 51, SEQID NO 52, SEQ ID NO 53, SEQ ID NO 54,
SEQ ID NO 56, SEQID NGO 58, SEQID NO 60, SEQID
NO 68, SEQID NO 69, SEQIDNO 7 1 or SEQ ID NG
72.




