10

15

20

25

POLYPEPTI DES THAT BI ND BR3 AND USES THEREOF FI ELD OF
THE | NVENTI ON The invention relates to anti bodi es and
woabospeptd des that bind BR3 and uses thereof. PCT/US2006/000532
BACKGROUND OF THE | NVENTI ON BAFF (al so known as BLyS,
TALL-1, THANK, TNFSFlSB or zTNF4) is a menber of the
TNF |i gand superﬁa thqi is e enﬁb%% for B cel
survival and mat F&?P fle ¢p VvﬁﬁB f R VEERay & Browni ng
(2002% Nature Rev. |mmunol. 2, 465-475). BAFF
elvdeabXisldessi on in transgenic mice |eads to B cel

hyperpl asi a and devel opnent of severe autoi nmune
di s&asanyavtiok tajatesdp tapeptifd @QDQettQPePEprsulﬁVE@B; ph@gaceutical

coé%gguégs %gntatﬁ%n%stggat)%a %Phargnzoo N%C dfthég @Ie@%gg 999

370- %37%2 4). BAFF levels are elevated i n human

Bac 01Jélnts MAth a variety of autoi nmune disorders, such

""S SRR S SIE S oA

| Pa(eﬁhptajmauo@N§ 0 @5 38; and (RO} er AR HubSicAiB 8 Nos. AFO 95/08563

1313-1319; G oom J., et al, (2002) J. din. Invest.
and Y& 96410685 divflessyariqus tripeptide and fepraprpyidg comppend Fhat ag@nalogs

of §ed&9 cHﬁE Hﬂﬂbgg élszy g@tﬁﬁym-@gggylgtg A@_Wﬁ le %at%gﬁle formula

WW@?&ﬂMS@@ase severity, suggesting that BAFF nay play a

dire role in the pathogenesis of these illnesses.
v.BAFF bl ockade in animal nodels of collagen-induced
\}ﬂt rivwas (ClA), lupus (e.g., BWHI mce), multiple
scl sis (e.qg., experlnental aut oi nmrune
enceggalonyelitis (EAE)) resulted in an alleviation of
the di'sease. BR3:Fc treatnent in a chronic

v e d

o Y b RO HSEATS Bash S A et R QTP R where
ZipbeWemt@ng B cell activation, but by inhibiting B ceI
nJSP%Véval (Kalled, SL et al. (2005) Curr Dir

Aut oi’nmun. 8: 206-42). Thus, it is |likely that BAFF
wheh @ik 8@e OMrdd n PrpXiigeCef hydxaeaybjl Bpadaty catiinap 1 raa delloﬁ-

of autgimunpity with a strong B cell co onent..
ad)a {5&? r N h@?f@at?gtﬁe%ségwtwé 8F Penptfid ftﬁu’éﬁﬂt"#heh’t‘t? -NO,

NEBNR,, C@hjgtqg@“@@ﬂg@§quytagmgiby reconbi nant BAFF
té produce Type | and Type B cyt oki nes and i ncrease

Wh@DZ‘ElS expd e 54, one Ngjas 4b@ye defingd an@ 6@4pthe ¥ mﬁm dlkyl and
7 ugt he BARE- R F JE€ te
% 1e ”“)é’fl élt“é% U r%ﬁ asra“i’:oéﬁ"tde %?e dﬁlh%rn ﬁé "‘rednde@endetnﬂy
or@l4ﬂbﬂ2000) J I 'mmunol 167: 6225) Still further sone
tients with Bly nall anC|es have elevated
qu@tfézrgéu SR/ aen@f@ &%’ despygh , She-glscan-gh) - 38d
AN @3nZmifd i@ 8uplAh RS ugh Q%eﬁ@ie%%d SRR EmaiRGd FGhe compound
sol ubl e BAFF of APRI L protected B-CLL cells agalns
Spo 'ﬁl@ @%BH&J@Q reHeliGibe B HUR A5 Q%Ess iR %%@It? fseful in
NF- kappaB activation. Conversely, dlng SO
ch@@mlzmg ghrtathione SBAERemsd(GHT) iisodPRires,dn tdﬁﬂ@rmlmeg the GST

hanced t05|s ern
cofBIRAEE O i BBEE: P ettt erre B lipae S PRty oPls wnd
end}?ﬁieu@lﬂ&lﬁdrs Bné @idr%:eﬁtﬁ@ﬂi Eten&dte e cytotcd@dfectsfr Opi n
aJ macol . 47-54 hus, BAFF has .been |inked to
?IPWC wentfu% sxaer cells pelectivelppreriyiiexicisy in finagr cells, elevate
nenbers of the TNF receptor superfanmly, TACI, BCVA
and BR3 (al so known as BAFF- R) (Goss, et al., supra;
8. Thonmpson, J . S., et aI (2001) Sci ence 293,
2108-2111. Yan, M, et al.;=1¢2001) Curr. Bio
11, 1547-1552; Yan, M, et al ., . (2000) Nat . | mrunol .
1, 37- 41. Schiemann, B., et aI., (2001) Science 293,
2 111-2114). O the three, only BR3 is specific for
BAFF; the other two also bind the related TNF fam |y
menber, APRIL. Conparison of the phenotypes of BAFF
and receptor knockout or nutant m ce |nd|cates that

' e - . " ~
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conprises a variable Iight chain conprising the

vari abl e |ight chain sequence of any one of SEQ ID
wOIRs168644097, 99, 101, 103, 105, 108, 111, 113, paTAIS2006/000532

117, 119, 121, 123, 128 and 194-207. In one

enbqdi ment., the BR3 bindin ti body can, conpetitivel
the THRNAEOR BB e GO PRt AR DIRGTRF S AUt T heimulite the
difbey i S8 119RSIriRd nﬁé%l% the GO 8P PsittucBILef8RR2DE OF

12B12. 1 (ATCC Deposit PTA-6624) to the human BR3
chesrethetapiti hganty eprbieadulpty hampigpokdy indiphe diasseit , t he

anti body conprises the variable region s%ﬁgence of the

ant ITB&dy 7 pedificd th thyse fraeenitsAndipibhertigesyrs SiHRe i1 aandgnamed

( AT QS t PTA- r . j
v P EReP O e B2 PG B P GoRat leba G and
be@ybPBeis oagbbdthesmtvinpoihds. ADKI1 DO he anmppdumd Df threformula
hypervari abl e regi on sequence of the anti body produced
by the hybri @ deposited as 3.1 (ATCC Deposi t
PEA0H622) o I2B12.1 (ATCC Deposit PTA-6624). In
anot her fengbdi frent, anti body is a humani zed form of
lhw{h?%;ﬁﬁ body Npr 688ted by the hybridoma deposited as
3.1 (AFCCeposit PTA-6622) or 12B12.1 (ATCC Deposit
PTA- 6624).[ 1 n_one enbodi nent, the BR3 binding
ant i body ca%lggﬂpetitively i nhibit the binding of an
anti body pro d by the hybri doma deposited as 3.1
(ATCC Deposit PTA-6622) or 12B12.1 (ATCC Deposit
andiay §6 24thed b yigintemyl-BRBhenymethylui-tivennyd phphdinylelptine. {IAE117
. Lant i QNRY | the vari abl [ uen f the
i RO OB ey Ry AR L R a e e
pateAF Gad PelfiRstidns BRI AERGIOD 2} tlay didiRB kaeilof ATICO 7D&RRSTLK261 and
PTA- 6624) to humap BR3. In anot her enbodi nent, the
Tigﬁpgﬁﬁﬁbeé@ﬁﬂﬁ#?%gmﬁﬁ@DB?G@FVaF?%%Fgﬂfegion sequence
of the antibody produced by the hybridoma deposited. .
as 3 UP Qukhighedpaipdiettion M-ZQ@Q}OQ?M 1P T InfepptenabEphligation No.
W(B-E)ﬁ7%%é Bisclb&: WFoQﬁﬁlaﬁm?gﬂcm 1ip8J¥ni P gﬂ%ulaﬁofi‘s, of diesters of
humani zed form'of the anti body rgduced by the
compburidd ohthedepudi:t ed as 3.1 (ATCC Deposit PTA-6622) or
12B12,1 (ATCC Deposit PTA-6624). In one enbodi nent,
v e ti body of this invention binds to the sane
\ﬁbfi?gﬁ*as any one of 5 the antibodies specifically
descxj bed herein. In another enbodinent, the antibody
of this invention conprises the sequence of the
deposited anti bodi es. The present invention provides
wiBR bi ndi ng anti bodi es and i mmunoadhesins with altered
Fc effector function, such as ADCC, CDC and FcRn
eaghiesigt 1d-23h one enbodi ment, anti bodi es and
i N 5L3S with increased ADCC activity conpared
Ydto d %‘: ?g@?‘%e human 1gd is contenplated. 10
G*fAg ploangfiglyginto anot her enbodi nent, anti bodi es and
Ziigﬁgn aqggsi s with decreased ADCC activity conpared
fo @ W Td?fYpe hunan 1gd is contenplated. According
X it 6-8YRdllg@nehhglor @mfleEjINeENt , anti bodi es and
innunoadhes?ﬁs with increased FcRn binding affinity
ot ¢ Bhgsmeertedly acsipteblesglptheriofdd 1 g@ i s cont enpl at ed.
ac&ﬁgﬁ&ﬁj&ghggxgmg:enbodinent, the antibody or
[ noadhesin has at | east one substitution in the Fc
region selected fromthe group consisting of: 238,
239, 246, 248, 249, 252, 15 254, 255, 256, 258, 265,
267, 268, 269, 270, 272, 276, 278, 280, 283, 285, 286,
289, 290, 292, 293, 294, 295, 296, 298, 301, 303, 305,
307, 309, 312, 315, 320, 322?—324, 326, 327, 329, 330,
331, 332, 333, 334, 335, 337, 338, 340, 360, 373, 376,
378, 382, 388, 389, 398, 414, 416, 419, 430, 434, 435,
437, 438 and 439 of the Fc region, wherein the
nunbering of the residues in the Fc region is
according to the EU nunbering system According to one
enbodi nent, residue 434 is a residue O selected from

o s R - e e N a



foll ow ng cl eavage fromthe cell surface by furin-type
prot eases. Such native sequence BAFF pol ypepti des can
woeoictgkmbed from nature or can be produced byPCT/US2006/000532
reconbi nant and/ or synthetic neans. The term "native
sequence BAFF pol ypepti de" specifically enconpasses
naturall y-oc ing truncated or secreted forns (e.g.,
a@og%traceld donain sequence), naturally-occurring

;ul;m$/ or alternatively spliced forns) and
Hhat Tr alfl ocﬁurﬂpﬁ@ allelic variants of the

ponpeBtl The term "BAFF" includes those

polypeptlde§ described in Shu et al., J . Leukocyte

Biol ., 80 (1999)y; CenBank Accessi on No. AF136293;
“a@E98/18921 publ i shed May 7, 1998; EP 869, 180 published

Cbtober 7, 1998; VC98/27114 publ i shed June 25, 19

515 arz gﬁkpmﬂﬁnﬂ%ﬁ@aewﬁmﬁmg% or bgmghedatiobgzeps( 25C) ‘cycloalkyl

T

5 (3-2809, dIMHer& R5EB, (2989 )togehhek iopadingaycyetle wth the JornBilghnd
CQf 74 15978- 138% (1999). The term "BAFF
Ry g%& T7's PenZgls of e rein is used in the broadest
ot § PAsEhac@itidaliyneldpedt saRYhei@recul e that (1) binds a
native sequence BAFF pol ypeptide or binds a native
S € URReSendR3 AR MY RERE} TRy t1@1zﬁ>8ﬂ0@9@b¢5\/<2@@2> faubiboYe Bk @6 pound of
BR3 interaction with BAFF ypeptide, and (2)
thefermilal [y or fully blocks, inhibits, or neutralizes
native sequen BAFF S|gnaI|ng Nati ve sequence BAFF
pol ypepti de -ﬂgﬁallng pronot es, anong other things, B
cebbHsurvi val ~and B cell maturation. The inhibition,
++§ c \deneutrallzatlon of BAFF signaling results
2 n, bng: ot Ber Pﬂlngs a reduction in the nunber of B
ceIIs °A BAfeE ant agoni st according to this invention
wi || partlaL£y or fully block, inhibit, or neutralize
one or nore biol ogital activities of a BAFF
theIGlryPaioh el as bile M the Bvdprotificty biibe AIT-PBG RALRM BB , a
bi ol ogi cally active BAFF potentiates any one or any

¢ rg%%fﬁ’ﬂ“%ﬁﬂ @ﬁ¥@ tvaprdl a0graneH et ob it lerrdavi tro or in
vi vo: an inc%giﬁed survival of B cells, an increased

10

| evel of 1gG /[or 1gM production, or stinulated B

c@bepr i f lon. The term "TACI antagoni st" as used
Ed\l he br oadest sense, and includes any

"Noleculle £ha f? bi nds a native sequence BAFF

pol ypept i descer bi nds a native sequence TACI

pol ypeptide\to partially or fully bl ock TAC

intera€kion with FF pol ypeptide, and (2) partially

or fully 985 . Inhibits, or neutralizes native
sequence RS nal ing. The term "BCMA ant agoni st" as
used hgyein Ps us in the broadest sense, and

i ncludes any nolecule that (1) binds a native sequence
WhBAEfdJEXQd)Sﬁ@ @pUE Pateat Nbi 5536942 and ROEIns@gatnekPublication No.

peptide t rtial or fully bl ock BCVA
15 W(S% 4“6}?’:%"{5?136%%?‘%%%@&%5% de, and (2) partially

or fuIIy bl ocks, inhibits, or neutralizes natjve

seqdbHE éommmseregﬂﬁrﬁcwedpw depletaddiend mapeve inchidarF
f [ r

T e (T, P B e Bty R et SRR

BAFF signaling, in vitro or in vivo. For instance, the

BAFF ant agoni st can directly bind BAFF. For exanpl e,

anti - BAFF anti bodies that bind within a regi on of

human BAFF conpri si ng resi dués 162-275 and/or a

nei ghboring residue of a residue selected fromthe

group consisting of 162, 163, 206, 211, 231, 233, 264

and 265 of human BAFF such that the anti body

sterically hinders BAFF binding to BR3 is

contenpl ated. In another exanple, a direct binder is a

polypeptlde conpr|3|ng the extracel | ul ar donaln of a
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invention. In contrast to polyclonal antibody

preparati ons which typically include different
wanviclmadioes di rect ed agai nst di fferent determ RENMUS2006/000532

(epitopes), each nonoclonal antibody of a nonocl ona

anti hod reparationis directed, agai nst a single .
Pr R TR S SR 7 QRS PBREe QLA Tt Biged figifents (white blood
celsPRAbIdddl dells anldRatEBEO BlyeRakppadatibNAAYIRHER & Blbb@B&l 18¢e® and in

advant ageous in that.the% are typically uncontam nat ed
thqgengratier of pavblogd edlain ths bornmanpyi is plep 2 capmen) i effect of
nﬂngg&ﬁaﬁgg dh&n @Rl 0f the antibody as being

0 ? Ubst armt:

tal ne roma ially honmogeneous popul ation
of j ' IS t r i fi
s P L
leukemiaexlisnipbigy, to hbetentate decnttityai cytbwdicegetto bbith /1 s@elandvy viv, and
acoﬁrdan%e rﬁth.the @ﬂﬁ?ent i nvention may. be made by a
to FHPTRF §OIBFY tERRHPY L, PIHEPEErTY AR IR T BB RS
nofrBal humaKBliger£blodh. InNabdinRal tesaifs AFK 19DRAS beenHBbIAS increase
etal, Antibodies: A Laboratory N%nual, (Col d Spring

whiilg bineel celhprodystinnyin ppgsal animals 4 avell 20@@Nimalnimyeieh white blood
ool Y GEL DR B o0 Sl L, B e
newepprodsh toseeiingMiRS. TUKIYY BateattlyNeingly8iified 673 Phash Hodinical

LSS 0B 5SS o 6 BB T e g na 20
Arﬁe&ﬁé@%&@gf a389b) &e@ﬂﬂgs,edenﬁ:]nstra]ced Mai Tﬂ(@@9 was well tolerated
338(2):.299-310 (2004); Lee et al, J.MIl.Biol. 340(5): _
and gepaicslgn sitdingage hemeiolepicimprprement. fese tagulelalsapygaesa potential
o : : o 1du gtal. J. | nmmunol
l%%%&%%%ugéﬁﬁgg :ﬂ%%Qé%%g¢%§bg%§Wgﬁ§n§%chnoIogies for
ro - . anti bho i
Phat! g oo MR Bho BUTRR.Jok ot ik lilonP @t BE T e TP hfimans o
potentite dre aqyemnesc efcodifhehothanpéniugogd pouhbncdlegulecvely exert

see, e.g., 8/.24893, 9634 ,» WO 9633735, and

ORI Foir: O st P@uaﬁpﬂ, of S PRORGAITPS ARG e

stii@hke 1OdiIBRRAHAHEADI bond BKEBAYVinitEa @ thédnyelodNpbitkdve effects of
362; 255- 258 (1993); Bruggemann et al., Year in

chqmpefherapeutiy agenty, sgompdulpfe Gempigpaiggis Idwne agwsy. 806,
5,569, 825, 5,591,669 (all of GenPharm; 5,545, 807; WO
97/17852, U.S. Patent Nos. 5,545,807; 5,545, 806;

Distlaseig of sl ingengipg  126; 5, 633, 425; and 5, 661, 016, and
Marks et al., Bio/Technology , JO 779-783 (1992);
Lonber §rséagpect, Mg inyentiog & cogheuadiopf(thefinulaNbr ri son,

Nat grey 368: 812-813 (1994); Fishwild et al, Nature
,ﬁL?ﬂgc nol ogy , 14 : 845-85 1 (1996); Neuberger,

X'Nat ure Bi%fechnol ogy , 14: 826 (1996); and Lonberg and
Husggr, Intern. Rev. Immunol . 13: 65-93 (1995). The
nmongcl onal anti bodi es herein specifically include
“chirferic" antibodies (imunoglobulins) in which a

hgfrtion of the heavy and/or light chain is identica

YNt h or honol ogous to correspondi ng sequences in

X iantyldnasth@Asor dergiv@ehylol a particular species or
belonging t articul ar anti body class or subcl ass,

X

0 a
¥ iy, PRiigs Y rbRrsise alitfh opEensllhes tistediistereaierh mpgynall substituted
o et O AT SR oty s

or bel onging to another antibody class or subcl ass, as
wel |l as fragments of such anti bodies, so |ong as they
exhibit the desired biological activity (U S. Patent
No. 4,816,567; Mrrison et af~, Proc. Natl. Acad. Sci.
USA, 81:6851-6855 (1984)). Methods of making chineric
anti bodies are known in the art. "Humani zed" forns of
non- human (e.g., nurine) antibodies are chineric

i mmunogl obul i ns, i mmunogl obulin chains or fragnents

t hereof (such as Fv, Fab, Fab', F(ab')2 or other

ant i gen-bi ndi ng subsequences of anti bodi es) which

.
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The term "control sequences" refers to DNA sequences

necessary for the expression of an operably |inked
woadicrgsmequence in a particul ar host organi snPCThS2006/000532

control sequences that are suitable for prokaryotes,

for exanple, include a pronoter, optionally an
he@ﬁ@?@ﬁzgggequence, and a ribosone binding site.
Z iE@g_gn%;q,t dptiofiflylsebstit@ek OB tichall dubbtZBtep AAMBY, @pHonally substituted

pol yadenyl ati on signals, and enhancers. Nucleic acid
hefetoary s opEpselly peiedrted fintaiodralkyls pl aced into a

o Conshi i 1 . _— .

o R Coe R EE RO TRl s BRGIEL AL Bl Sl cstrs
and ealts of dreycompadeds and tiogematd-ywnd idinkseas.t o DNA for a

pol ypeptide if it is expressed as a preprotein that

par tlihe icpapeands ifesp bxally &t thetakid o) at-diahibobspgpichlyeseleative
._pr.onot er enphanc | s.operably linked, to a codin
intihifeie REG ST PaFoln e et PEmebeT e glso Bpeh thewn 10 be
effEQRHY BNEQ imBunSprediPRSOARf BISTG fRgn SITT60 dells AR Mo be cytotoxic

|inked to a coding sequence if it is positioned so as '
to Hb-G0xells fmréielhey afrstl dcve incahancipg| the diffgysapiatisinyof HL-60 cells 77
] . t ' | -
B e R e by e e S e s
mugimn bogamasoarcelsi en vive Edom ghiphakieom tovee tural emhingetoSITAO 17,

Tl?ﬁ hage]todbe con%j ous. Ligki %ﬁLs acco ugsh d Qy d
ST SoRGRRarre Fateeindt PhRRYEESR R dfafe Shected o
actthér@SevfiEallf A h@Xdrslto: gdadtiahdgldt6xie kife@nsdeiotidpeutic agents
. adaptors or linkers are used in accordance with

in wigns Seltsi Tsipativebr exstticgiotoxiojg ét Bimoricplls) elevate b praduetiemef GM

prc%)&?il'iﬁ§ $H 128he HBGLS , §timl1¥&! tﬁ@hilt'%%enﬁzn:%nmf Pl &agnggctef’H;' ?‘ﬁﬁegate the

al so include an origin of replication
my€lobupressive eifiectf ofrebpinpthatapartic agents, and slodoktediegnangpolesis in bone
nmg%gg:, anpicillin or tetracycline resistance), for
replication and sel ection, respectively, of the
plasmds in bacteri.a. An "%ﬁgression vector" refers.to

a v P STCOPA AP APFRIPR & RIBHBASHIY! COMMRPBIOS EfiRINSs

co@poliRig O eeQTrdt 28RBS hRinti6X Rhe SHHAMIPHnd Bemore excipients.
anti bodi es including antibody fragment” of the
| NV @RE HORY ashdtt RRG irfeh@bn 19 kheBipeRlYREMLEdS Ehﬂﬁaula&uhtamn, of
vectors are disclosed bel ow. "The cell that produces a
ongpampferaf] prietiating gy otoxidedfachné sh¢maetheiapiutic aginiia tether cells,
: rjal_and. I LG h .cells in i cleic.
s QR S R B e Rl el S SR
boftiinhably estinaditing eld diffareetialios of bsmdmbedw vells, Bitighthgpedhe y "
of hybri.dization reactions js readi et ermi nabl e by .
mYSRE R Ffﬁe&w@scﬁ?frl?ﬁaeﬁpf% agFS, i ﬁwgglﬁ%%ﬁrvt?mﬁﬁ in bone
ma@R, by 8Rladedlitrbiah bOFoHSRRAEN e R AsREQHRhE &R@hHon or 2
washi'ng tenperature, and salt concentration. In
phiyemesuiical coongutiorpeiobe secped aipee diithinientiompenchiba uessofithe
corBE&Bl%g o?%%&tla%tsygg!tﬂﬁgm%gﬁo%% tlper prﬁﬁ%ﬁ@lﬁg %f L. %Cﬂlﬁlent for one
t ri y depe e

nmper at ur es. I zat1 on genera nds on t
or mlbid oft yoteftatieg dtewnyedo:DNAfdct afebaneihkbraphai agents in tumor cells,

canpl enent ary. strands are presenf in .an.enviraonnment., .
sl RPN R P O R T s RS THSaY. G oG o
boftf mAl@& [ seichulh@iap LRaUffheh WRiBA of Bendhahey adl, Mitandidi abl e

sequence, the higher the relative tenperature which

can be used. As a result, it follows that

hi gherrel ative tenperatures would tend to nake the

reaction conditions nore stringent, while |ower

tenperatures |l ess so. For additional details and

expl anation of stringency of“hybridization reactions,

see Ausubel et al., Current Protocols in Ml ecular

Bi ol ogy Wley Interscience Publishers, (1995).

"Stringent conditions” or "high stringency

conditions", as defined herein, can be identified by

those that: (1) enploy lowionic strength and high

tenperature for washing, for exanple 0.015 M sodi um

I ~N NN A n o - . A N7 o o
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i nfl ammat ory bowel disease (I1BD) (for exanple, Crohn's
di sease, autoi mune-nedi at ed gastroi ntestina

wdizemaseny colitis such as ul cerative colitis, PCOIUSRG08/000532
ul cerosa, mcroscopic colitis, collagenous colitis,
colitis polypos necrotizing enterocolitjs,, and

s PR <MY O BODGGE e B HSIM™ S R SieA b5 Rssts = bone

madiosease), pyoderma gangrenosum erythema nodosum
primary sclerosing cholangitis, episcleritis),
resphh %&Wasgéé,ttﬁﬁ %ﬁfeﬁﬁ((gl‘gﬁ hods BE{) h (ﬁ\)@&-ﬂohn@sr of the first
acute respiratory distress syndrone {ARDS),

aspeein@fribyis tventiomf | anmmmati on of all or part of the uvea,
iritis, choroiditis, an autoi mmune henatol ogi ca
di sdr d@fth aspesti it Biventiopondymhpauinds okthd denmubrear i ng | oss,
| gEpnedi at ed di seases such as anaphyl axis and allergic
/Hggjgt' ic rhinitis, encephalitis such as Rasnussen's

X enceghal$QdHs and |i nbi c and/or brai nstem encephalitis,
uveibl s, such as anterior uveitis, acute anterior
uveiltis, granul omatous uveitis, nongranul omat ous
uvei t4 s, phagcoantigenic uveitis, posterior uveitis, or
aut oi nmune uveitis, glonerulonephritis (GN) with and

WhEFS hout nephrotic syndrone such as chronic or acute

X gInegst ulonenbiyl b N.SRICHy 384yl wible R @ninE @i cbee
G\, nenﬁf%houg GN (nenbrgnougugggﬁropathy), idiopathicg

gtaw@iidanous GN or i di opat hi ¢ menbranous nephropat hy,

- i t i . .
¥ {RTPEANO AR THIRE BOUSR 8F bl luder S bon,
an@Geird], ), @llgyl, phewihdl, § alighsor (@l | ketegoaryl-€acAliybmonecawind-esters;
includi.ng allergic.or.atopic zemn, asthnma such as
an%?@ﬁﬁg&ﬁgﬁﬁEﬁPﬁgéPd%Fﬁﬁ?ﬂ&ﬁﬁnggFﬁWE? and aut o-i mmune

Thasel ddipous @ hicBi §s infitkdihRgin tAE blephatibObf ©F cdmpOldds of the
and chronic inflammatory responses, chronic pul honary

first gynegirfahis iy eBtiaease, aut oi mune nyocarditi s,
| eukocyt e adhesi on deficiency, system c | upus

. | C , P e
er y Prefprecbeplodiraeqty opthisdyeanges arejchpyaetersed iy dhminseifigation and
C . . C Ut .

by BT BELRRROE olin ARG & st P Ryl
compyditenpheoduds, didsenphidkeiesconipopoids. (1 ncl udi ng

nephritis, cerebritis, pediatric, non-renal,

extra-renal, discoid, alopecia), juvenile onset (Type
Mddgs hrdhedymg Omelthd Insreptionncl udi ng pedi atric

i nsul i n-dependent di abetes nellitus (1 DDV, adult
Definghs di abetes nellitus (Type Il diabetes), autoi mmune

di abet es, idiopathic diabetes insipidus, imune

I €S POUBE'S n@&&QeChadRdledd drBupgdtived adeh Adehayed or unsaturated (but not

hypersensitivigé nediatedbgy cyt oki nes and

u +1-6

aropatigaiygerriated) CuberritieBblyCiodireaspiden that may be linear, branched,
> 71 . . | i

o G oL R ook DRl o PR TR, ol K SRR oy

prapgb & tprdpengle sopiopyl] hudjlnigohwes cet-bhiyb tett-hatyhipénty, heaylgeyclopentyl,

essel .vasculitis(includi ol | gi a, rhe ILca
e S b RS R Y B TR AR s
C, 8Kk hiel eserdaplagl Ndfdtgat@é!\mdnsofd‘b&ga&eﬂ-@d‘@Pﬁcation is broader

pol yarteritis_nodosa), mcroscopic polyarteritis, CNS
thap ghe earventionaldetingiop 2pd includgs grAeRR paotespmmonly referred to as
Z b 2V Pt 1Sy« £m ¢ necroti zing
qeggc ?1??2§M§%g&kN%%§s %b?ﬁ%éd égsculitis , such as

Chur g-Strauss vasculitis or syndrone (CSS)), tenporal

arteritis, aplastic anem a, autoi nmune apl astic

anem a, Coonbs positive anenPa, Diamond Bl ackfan

anem a, henolytic anem a or inmmune henolytic anem a

i ncl udi ng aut oi mune henol ytic anem a (AJHA),

perni ci ous anem a (anem a perniciosa), Addison's

di sease, pure red cell anem a or aplasia (PRCA),

Factor VIH deficiency, henophilia A autoi nmmune

neut ropeni a, pancytopeni a, |eukopenia, diseases

o M L T
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cell overexpresses the antigen. Preferably, the cell

is a cancer cell, e.g., a breast, ovarian, stonmach,
wenadwresapal , salivary gland, |ung, kidney, coPOmWUS2006/000532
t hyroi d, pancreatic or bIadder cell. Invitro, the

VAN BBt SBROp A Sobesb LGP T BBy B

suwteheﬁmeteettdlftbnt hena hsegceRotn&ml (@RBRtead R id Lmi%a@ﬁdently H ot
effector cells to dIStlngUISh cell death induce

Cyapfkylb ddys, detraple: substitnted aliyl sapwns iegfudstsysh stoups f(sAeé@romeﬂlyl

* a5 S0 6B AB0R AARAL N LBl oGO oyl ko

cyclotasylj suatstﬁdteéesnﬂnnil 612, especmllytlhgrtmps eqhm;&dcﬁ:om bnalp| lgmieeiy) methyl,
.and in,the absence of nee ector Is To
tifitpom b a%?l@tfﬁgty exmsai PGyl “nduce cel

(pt SRESRE SBEAR AT ods deTBp oY wSeﬁﬁbt’oE‘é R dmettylene
ordROLR 1Bflacl by@ytsoseg ", Nm?\glere R&H br &L z(uaﬁ%kbudag 1A &ABroups

can be assessed relative untreat ed ceI

suw.mpeqtﬂamonmy glifcings spBpningidLr 6 fﬁlgdﬁ@nmcb s i nduces

T T N

3-rdodpadlinyl 208 getuge plchsimtambydrefukang-yloettyl indygpeitiadiylerhyl.

d/ pr. f t f _menb | |l ed
PG G S BBUTRRI BT 85 PPEoAg & GRI-CR TR PR Ao fikaing
melildr@ GRodpe isMaplabedttyeD B)EOD oM, & NGSeta: otner&qychtze 20 B@d

t hat overexpresses the antigen. The cell nay

SRS & 4 SR H g k5 EORT ooy snc s .5 dioside,

_d I a 23 | d th
o PSR BB Yol St LU SRR i
mapeél dengibel ebaveSKBR®stiBE4 Akkyl. Cal u 3 cel |, NMDA- MB- 453,
MDA- MB- 361 or SKOV3 cell. Various net hods are

avai“‘hafit evehiora Iﬁklﬁﬂwlabht gtgups hﬁiveé o ar arememct ]Sydrocarbon containing
SSOCI ted vvltha IS r exa

hat i d
B ratoperotk: GrneRoRaa one bifous SRS By . may be
m&toe}etnla GO Hehl) R b d b lfeRdlic e cB ahAAkgd, bﬂhﬂk@&ﬁolycychc
DNA | adder| ng as disclosed in the exanple Rer ei n;
(sushyes eink¢nylbomat i n condensation al ong with DNA

fragnent ati on can be eval uated by any increase in
hy po@ilskibitesl arpl” inseansyrgsabaipityd with eubshitritesbuliph ppég 3 substituents

L R R R I i e L S
tt1ﬂ)fo€<ﬁxﬁéthﬁb,)bpﬁbﬁal]ﬂ§r h313-sbstiited G| 3ola,lkyilcrkt;i,qteitelnﬁ'fy, .. 6éhﬁmﬁ)at§fh)oxy,

formy &?fﬁg%i gy‘kevfgfr—ttlf OUEH@ Eﬁéﬁpt“%egﬁ 96" Bt Singependenily g or
C

Mia) the antibody binds. Exanples of ant| bodi es t hat
I nduce apoptosis include the anti-DR5 anti bodi es 3Fl
L 30 2 MG, K P48 B HAn 41 B AT Bl 28R Ak
305. 1. al((gA\ e 125369 VEn T nkﬁaccﬁ e
“Sﬂgumﬁwakyl nehascirllgyl mmhlnh zedoralmth of tlafa“hrl aihd thermiitylate d

h f.:
subsg{ut dg ! I%létsm%rér%g descr; dg%%é)gealoﬁ éﬁs&nﬁgﬁ ar}y#an% ?fas%{tut d aﬂé}é

var i, s t,her.eof expressly |ncorporated
her egﬁ %tfg‘?l g‘ée)mal%??é 3‘% -DR4 anti bodi es 4E7.24.3
( ATCC HB- 12454) 4H6. 17. 8 (ATCC HB-12455); 1H5.25.9
(ATCC HB- 12695); 4Gr.18.8 (ATCC PTA-99); and 5G|
1.17.1 (ATCC HB-12694), i ncluding humani zed and/ or
affinity-matured variants thereof. In order to screen
for anti bodies which bind to_an epitope on an antigen
bound by an anti body of intefest, a routine
cross-bl ocki ng assay such as that described in

Anti bodi es, A Laboratory Manual , eds. Harlow and Lane
(New York: Cold Spring Harbor Laboratory, 1988) can be
performed. A "conjugate" refers to any hybrid

mol ecul e, including fusion proteins and as well as
nDIecuIes that contaln both antno aC|d or proteln

. - [T
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and drug-induced apoptosis and stinul ated NF-kappaB
activation. Conversely, adding sol uble BCVA-Fc or
wanvic/BAMe» and anti - APRI L anti bodi es enhanced BeCILiS2006/000532

apoptosis (Kern, Cet al., supra) BAFF may act as an
essential aytocrine suryival ctor, for malignant, B

el ISt o B g S0 S oG e PRspestbon
coftathlrig3A 14 Hd) cardhs FenfR81 41228 hldBkathib@ for¥ AkhBbY atom, in
of disease states. BAFF binds to three nenbers of the

whigh! foeeefghe Fing erafsb@# amnlsyre gAeed bREMR, NaatNBRwherg Ris Hor Cy 4
t 8
038 5 AL O g8ng 8o S o AOREG o

nce

oxetolyd| imid;g ((I%OWIJ)CI:I@ Fyxazﬁyl?pyﬁfﬂﬁny%,&&i -pjlﬁ@ﬁl}lqi}}?ﬁacpndbhs,ed dicyclic
al . . mu . iy < , I epann, B,
(o agpeotpigenin) Beprasfitighgad dadfl o ok ot febetlise,
(cgnleyer&%a) pﬁeﬁpﬁeh fd 4?—(2‘ pfnd?g;ﬂl%n ylt h@f@&h@s s h¥Weroalys groltpdide 2
er

he rel ated nparj son of

an@ Aduishénerq peeryt. ass&#ﬁ dmepd ‘éee&%wﬂ “QH‘&SIRLBE& hejpropiyl aneans
hem&%il sadlicales tﬁé‘a&n&k Q&%hbél&b%@é R BR3: iates the

survival functions of BAFF (Thonpson, "et al.
San‘@TeteY@d@%zgl(g%)s ) Paﬁa@ututréﬁ Wﬂ%%&@oa u cﬁ)as 2 lp?rrolylmethyl
contrast, appea s to act as an inni
“Sul&depicunete(rb’&mlkylﬁ/hnea(l@wér))arml substiatedin. the maﬁﬁﬁ-cﬁﬂ)aed above
f whi | e tggll%lol e of BCMA is | ess clear (Schiemann,
Orsﬁh’bf‘baﬁ‘e is a 184-residue type || transnenbrane

prot 1n,,expr es t he sur of B ce s (Thon‘psg

ot arals” gisislescr %?gﬁl 31@2%?@251 en%@ér &fmp?ﬁe thi3 EEEERTaY

regi on bears no sequence simlarity to knovvn

st r ¥t BPAReIIOHEHRS SIOHD pit G1EETIP- PP P iPIP e dteaibe Blyfpmyl o-amine

tdf gx?%ﬁﬁ?c! & th lﬁEk%‘% g@ﬁt dERE ﬁltvls%d Sl RERY R during

rong i dence that BR3 Is the primary receptor
fhet &yp@mghommcd@n@oeled |agd rsebﬁeqlweﬂarwkﬂe diniapetiaf@gmg thgkemainder

of Qs Qs LA b s ok P b e i
z‘erzt—lhﬁo Byl gediednaylbofe mbnﬁ%ﬁv&&n@e&ﬁwabm lgzelcmbemelvﬁth

e LS S R St

c%é‘(!tin afi'v%ﬁ%% hii® el dH JegnR sy Rl did Bl L AU KL d
Prand ngouglodgm n' sWLy or?a Nogdak YAJ (IZOdjl‘)p Bl ool'gr%ePu ©

syntlepispRutable 36ch griNgRsaknd c@@@m}s foy Wheid 1QBab SQ-CEWCd in books

n €
suc%raov 1;1 ?%J‘Z%ZF P{J;-)}_}Fes @%@Ww%!ﬁz‘ém poni%z’z%%cg c}zz‘z ﬂ I’M Clc;lr%% zall, ﬁg” %@g
ThiurrmjVengg,l Smmjgaﬂad;hﬁﬁanyszooa;vtnﬁtiMacm g/&fp(d mp»@ﬁzr HeBesis, 3 ed.,

kln an_Fc i on, eir pected
oHiateng i Pt Mo e, 685 AbA i P e 58P MR New York, USA,
199@%&@%,%11%'0%%8@ EﬁBn%K@J&IBJa%nskI]ﬂﬁ'tﬁe Mee as potent
agents for depleting B cells, for stinmulating B cell

prolg ‘ftﬁ&éﬁéu%all REte GHE Uinkahe” nfléaﬁs tRGLRAREUILC w2 @hinfsRed to a
di agnostic or research use. The present i nvention

magyrroali efpesiaiRa hbinadli fngefﬁngbwemmd@sbytdmatof dorthepatiamethods, is
suf%&%ﬂt to eyfe&%]éb{[? ttlfcg)r Y ron%gtl %attlshf% %Iec cw s tiler eutic
I Nds fO a uma ﬁg ufl%r

racel
tredﬁﬂsat ﬁTﬁeaﬂmge’rt&e‘th&narbfampﬁ&em mKdmytahidBmOIhd&Qfﬁa Ik @fore of:
| ess, lOOng/I or |ess, or less, 1OnMor |ess, 5nM
Wor  fohddtipg BEng of, e cqt t0; 181 sA1FeStng Rlopment,

@)Xt Laghb WelondBBR) db. Scﬁﬁb\ﬁfgrl% &b ¥ A QaridPha cBRUESE, BR3
extracel Tul ar donmi n sequencé with an apparent Kd

val ue of 500nM or less, 100nMor |ess, 50 nMor |ess,
1O0nM or less, 5nM or Iess or I nM or Iess; (3) has a
functional epitope on human™ BR3 conprising a specific
residue(s); (4) inhibits the binding of human BR3 to
human BAFF; (5) has anti body dependent cell ul ar
cytotoxicity (ADCC) in the presence of human effector
cells or has increased ADCC in the presence of hunan
effector cells conmpared to wild-type IgG or has
decreased ADCC | n the presence of hurran effector cells

o o o - ey -
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anti bodi es and i nmunoadhesins with i ncreased FcRn
bi nding affinity conpared to a wild-type human 1gd is
woanicmploat ed. Accordi ng to one enbodi nent, theCcT/US2006/000532
anti body or i mmnoadhesin has at |east one
substitution in theigc region selected fromthe group
e onPESEPTRP 15Frrensgof hggon %{:ﬂ‘?ﬁs, 249, 252, 15 254,
(4)255,pa@§@1g%Q?torgsa&,ﬂlg@ndi,%@& 269, 270, 272, 276, 278,
280, 283, 285, 286, 289, 290, 292, 293, 294, 295, 296,

THRBrpBids 393s in3QRion3Qd theA0Qepdddn 315, 320, 322, 324,
326, 327, 329, 330, 331, 332, 333, 334, 335, 337, 338,
340; 7 : :

410,330 P 2348 Bifre S pg e PRpoR b Rl

whefei ¥ the nunbering of the residues in the Fc region
x-Nsaegorgidig to the EU nunbering system According to

ong embodi ment, residue 434 is a residue O selected

frofPt he group consisting of AW Y, F and H

Accorging to another enbodi ment, the antibody or

i mmunadhesi i has the foll ow ng substitutions
wherd8A/ E333A/ K334A. Accordi ng to anot her enbodi nment,

t he anti body or i adhesjn has the foll ow ng
§(§ﬁﬁ@§P?HWf@H*RS§§ggP G%b?ﬂﬂng to anot her enbodi nent,
Y & e oBA5AANQ SibsBFutd N RARESI s RRARH RS rbINEy1 SPABRIE Suitituted
SEQ??D N09 134, “Wheréi % X igsany am no lta{:]lieyd’sc;s]a%l_ e%:]?egl fute
aryll, optippadls sglps@g:p;ecb@ﬁgj’lsqpmgalbfsuhgutwd hf’:temsala'h @t pptidhally substituted
Iwﬁﬁﬁﬁﬁgﬁng to anot her enbodi nent, the antibody or

hesi n has any one or any conbi nation of the
Z # optiaviln gutstitsdd @,y bikglnsptikddliubHR68DC, FRE&doalk@3dHEnally

S239D, and |1 332E. Accordin o yet .anot her .enbodi nt, .
sulSE 1 Bo OB TN STRD QP L CHILE MR BHFC TGPk Gt ptionally
subs@iasdd hdi@oh@ihiowi ng substitutions D265A/ N297A.

Accordi ng to one enbodi ment of the i nvention, the BR3

ang thedi q’@) ’)Pb@ﬁ’ll‘icﬁiea]-k}i %(ﬁ_ﬁ}ﬁd@ﬁlf@dyli—@l-mﬂgfl eprot g @-estets;
an@ 980 e c%g%gﬁﬁ@ta qr, ﬁ{gh&__agggmgsteréccor ding to
oay

anot her e I ment, the anti I'S a nonocl ona

ant i cor di not her di t.. .the

ant ipg%g‘igéc} %gné) %u%ﬁ%%fl &zlg gﬁ ARETE etoO Eﬁ? ¢ 8%%0 |mncglu(?eothg?{abctoﬁn rOunds

haefip ok oienbre df e falibwingdyanirss: a human anti body.

1 Accqrding to agother enbodi nent, the antibody is a

* chi ?Fﬁ*@ﬁ??% dy. According to another enbodiment,

2. theyag bEQ@IﬂMY bubsBRtaat e dydd 0, t JRricasIRURbGRREL @%Eg &HeloRteroallyl,
a Fab, Fab', a 5 F(ab)" 2, single-chain Fv (scFv), an

optgnaly aghveed pheaylagsowpyioaslo sabstifriehEs. dhetarepgrlyespecially Y is

: o et ) .
o850 8 R B IR O P AR i o
espenbibgdiphélybar poewstiedlly shayl opiaslly substito@dpritls] ag2 Aworo,
anti bady .or, pol ypepti de aof any ope of th recedin \
gy AR A OB R s B POrOP S h G OB SHRP 78 Fitere i Benl is
un kiR, biSis SubRRRFABAE Whi Qﬂﬂlle)éul?s‘ﬁﬁﬁﬂfs%%@@{pf)giﬁén, particularly
r

These conpositions can be provided in an article of
wheteriherg ds eeorsrsustiépent; The i nvention al so provided a

li quid < orml ati ONDLiSi ant i - BRG i bady in
5 A o P Aol R0 253, of BB IRAPOEY, or
4-(Byf Heaeroirgl)ghehylsdatld bptiorall fubruted ffigr | tockeds, diyamy, hplroxy,

not h enbogdi.nment,, far at i or copposition o
cosPifs FENPEHBR R o RpeThea o e e BLoRPT RS 9 g dLr):
The invention al so provides an isolated nucleic acid
that encodes any of the anti body sequences discl osed
herein, including an expression vector for expressing
t he anti body. Anot her aspecT9Uf the invention are host
cells conprising the precedi ng nucleic acids, and host
cells that produce the antibody. In one preferred
enbodi nent of the latter, the host cell is a CHO cell
A net hod of producing these antibodies is provided,
the nethod conprising culturing the host cell that
produces the anti body and recovering the anti body from

L, o, o "
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As mentioned above, a BAFF antagoni st can function in

a direct or indirect manner to partially or fully
wohkawk7440mhi bit or neutralize BAFF signaling, PATAS2I06/000532

or in vivo. For instance, the BAFF antagoni st can

directly bind BAFE. For exanplg, apti-BAFF anti bodi e
cs oA BRe e RGBS, OF T AR PG o
opfi&Sillg b@stideedt wifbasRd/ Dlors, dYeid) ARRbLY) theilesh ddehf o
residue selected fromthe group consisting of 162,
triffgmomethgl; 211, 231, 233, 264 and 265 of human BAFF
4A§UCEPJQ@ﬁc£BﬁhﬂP&%§?%¥ sterically hinders BAFF bi ndi ng
to BR3 ié)contenp ated. In another exanple, a direct
4Bbi ndley canspcamp dd ayfiesdr eipecdippiG, s ally didver,andre agpekibilyl 0€, ; alkyl
didomain of a BAFF receptor such as TACI, BR3 and BCMA,
¥ conprising the boxed minimal region of the ECDs
(correspondi ng to residues 19-35 . of man. BR3) .
A SHRERIG g1o9hop Rt B AT LT EhReR s preferred over
coﬁgbﬁmeid_ gl aAbssElQfRibRr Of thseTadthé CinSRAANE AJBESn 8f ond &F these
BAFF binding region to partially or fully bl ock,
feanypg t9i2 comrpoyad brvarg les thmerl the fraive wiB saresally gespitin g coppound
tha? st HefeBEd b%x%y&mﬁ%d g{%ﬂ@! tfiat 8 i ndirect

antagoni st 1s an anti - ant1body that binds in a

r egicQ f rigl icdues 8 h .
or SR EC P SRl R TP 801 7B e8h al Ry ot e
cotapoehds @f diis avermionBR3thbee BAREd whersinergagiabhyes (d.¢ dedied,

O her exanpl es, of BAFF bi ndi F rotei.ns, that, can he
PO BHRER U 4G H) BE TRt AEn (VD BT AEBIE, Capsmolmmie,
tri I rfbD Ao, MR BddiBidd YrorV¥h D360 2R iy 1M 2] BAd:2witRe

02/ 38766, 02/ 092620 and WO 01/ 12§ 2. BAFF _
cafprd gonbs ad sk frreedben inoaghnisgcidls (i eAgdpchloge, dgdjoromic,

w850 G LGB HHSRS HTEE M B i,

madeiq) nededs firhadtc, bi tadarisAlelds, aad dlkhuks oo arepeotfeningacids such as

RS RS GECES 510 EE AL RIS

chRRnitnesi8Icahd tANGQINRER, ndphtialtdemEdHie A6E sibBtuted
poI%peptldes" and "BR3 variants” ?mhlch are further
a ﬁg:gul

3 frovice paphthalqaedisulfagicandsubsiinaed Brphghalerdisgiankoand
. it _ 51149
co G IR L RR LR, EROENABRG Sl P gD epl B2k
coppbyplpiictiedtsofe plafribiyfontedwite phatbecéuiol itrectpfablemcals and
varj et. f urces, such as fr. uman.tissue types or .
bagefoh Sihairaf Pl Simretipinf Bp AP AR o B sl ERE Goreni
aci@ysithed the hi@bbigesde silie t erm BR3, includes the BR3
pol ypepti des descri bed i nWD 02/ 24909 and WO 03/ 14294.
A " ik Y& BeaH 8P ER coRB3uRRoY BRMikURp &R BP fHisSi@i%erfion by the process
pol ypeptide having the sane am no acid sequence as the
of gy ipeensiondivelyeBR3 pol ypepti de derived from nature.

() Suc ho@cﬁ%ﬂa%’ & cg’rgg&ﬁﬁc(g “%deﬁ:%%é%ﬁﬁ&’j) %? &e%ﬂmgg i sol at ed

-

11

fromnature or*can ‘be pro y‘reconbl nant and/ or
gynthetli c means. The term "native sequence BR3
NG\ tidg' specifically enconpasses

nat urtal | y-occurring truncated, soluble or secreted
forfs (e.g., an extracellular domai n sequence),
nat&{gJIy-occurring variant forns (e.g., alternatively
spliced forms) and naturally-occurring allelic

vari ants of the polypeptide. The BR3 pol ypepti des of
the invention include the BR3 pol ypepti de conpri sing
or consisting of the contiguous sequence of am no acid
residues 1 to 184 of a humani9BR3. A BR3 "extracel | ul ar
domai n" or "ECD' refers to a formof the BR3

pol ypepti de which is essentially free of the
transnenbrane and cytopl asm ¢ domai ns. ECD fornms of
BR3 i ncl ude those conprising any one of am no acids
1lto 77, 2 to 62, 2-71, 1-61, 8-71, 17-42, 19-35 or
2-63 of BR3. "BR3 variant” neans a BR3 pol ypeptide

oy " - ~~n7s " ] e -
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honol ogous to correspondi ng sequences in antibodies
derived from anot her species or belonging to another

wanbviclmadyo cl ass or subcl ass, as well as fragmeRrCs/US2006/000532
such anti bodies, so long as they exhibit the desired
bi ol ogi cal activity (U S. Patent No. 4, 816, 567;

whegst ri son et al., Proc. Natl. Acad. Sci. USA,

x 816821m58Ra - y(é-laéﬁy)glycw&fl@ﬂﬁa-m- W??{ thiGyICAHNIBLR 'C
antibodi es are known in the art. "Humani zed" forms of
wglmmlabmyl,(\éhqge R' jyan ppdse-RepteFiingdted 2ad%e chi meri ¢

N0 l f. ts

¥ 4 A e e o CBMBERIR QY T AR5 o P TR

or #9Cj g elﬂtylbphmﬂyh@ s3iky5 eq@@hasroefybeﬁm albpldhes)- owkh eﬂﬂer,
contain qﬁL gﬁq e der|¥ﬁg from non- human
gWﬂﬁﬁ@ﬁP% ? t BRES HEE R rani zed

(byant ibpdi gs-RLe m%@mml bmumaghquuumﬁﬁgmﬁ Glepid@étting the resulting

anti body) in I.ch residues fr
suléenephaiehearpapd of ther ffithaspert Péé%ﬁvmm)to give g [ggmpound of the
& 1, esi dues froma CDR of a
fh%%%{ﬁhnansggggﬁgg %goﬁggxgﬁtibody) such as nouse, rat _
(©or ifabbrembavidng thd@rstiepeat ef tiépieerftiogiprgparedfif step () or step (b) is
nd, capaci t In some ipstances, Fv framewor k region
ﬁ)ﬁF%?EHU%@“%F”dﬁﬁmﬁﬂﬂiﬁcﬁﬁﬁﬂﬁbgPBbul|n are repl aced
dby eOht esBPHEId Fmamm egilsues mohur bhdiestm] &s-csterifying the
(>hunan|zed gntlgg i es nggﬁégnppﬁse resi dues which ar§7
compayrfl fearrennes thetiaciderf it samRMPdAei body nor in the
@ ﬂp%ﬁsﬂ COR &find LRI Hlfarujﬁ&ﬂqﬁ] G8Pof s é}e $ 1o (

nodi f1catl ons are general made to fu eflne and
maxi I l £ th £
o8 ikt BERY REK s BAT, pRBRCRTolkond B ot agpect o
t}natnvbmmnt (1fahegluamyhhh3e gmmaumnplrotewhcﬂ)m aa;lotnpound of the fifth aspect

ubst anti all t.he er1ar|abl Ioo s derived
of Py e wawiﬁmagfa TIRESD, or

sub ant ally | of the FR re ns ar.e ved froma
@P@ﬂa F?fHP%‘E’d’d%ﬂ‘ésé)gvéaflhﬁ Sl gﬁs VERS LTRSS agent
is md 'aﬁg k02, YRR nAktuPaE Belddt NeufAGEL tﬁ%%ﬂ'sﬁfﬂcieﬁf‘&ﬁip@mture to
i nprove binding affinity. In sone enbodinents,

compgtmthn’g@damn Britable salviepidosidint cembisptionstindwis G alkpeieR

ane I
ac1? élgd%(y%)eh i;%%ox}/de? ?%Jié"& nnrl]l:)%%g)nglﬁ Zalrs rgce él@QGd y [Q:roxyacetlc
acidho dédnie atid/ hylda)gbm pmxﬁebpeamtyadwd ycidyiahtl tlad we of Cpppetegalkanoic

| east a ortlon n.i no ul i nst an
amﬁ%aﬁ ROPEY Or?a;fﬁ%ﬁaﬂcf v%ﬁaiolv %@M A NBEIOBgISFHsS
oxRhn@vi B G0 BEANS dEn &R SEIAM if I8GHUENGE compbuddistithefisst (or fifth)

detail s, see Jones et al., Nature, 321: 522- 525 (.1986) ;
astret efithiarny catiomis isolatgst %rrlely by gonczpatippo Pertigdey: suitkle

T
b1pMaac gyfstent, knathathe smg@ate— dmm)_:ablun@ disegiedrin e mopipelaamptioo ehyiveng such as

ed. from.an anti roduced. b
o0 b e R G P o RO B e Bt 2aert i el g Belaaots
foOthed¥BIGhHAGiC R & @t LAl HobAEk 88 pafdiy kBRPburds shdieasgpetborates and
Hurman ‘ant i bodi es can al so be produced using various
persaléties GEcNRABIR. FAfther AP EaSSIyR OPITHIAY 2pA gartiariapr ytable

APy pSEERgm AR ol (ROl 00 At

(1991). The techniques of Cole et al. and Boerner et
al. are also available for the preparation of human
nonocl onal antibodies. Cole et al., Mnoclona

Anti bodi es and Cancer Therapl,—Alan R Liss, p. 77
(1985); Boerner et al., J. Imunol, 147(l):86-95
(1991). See al so, Lonberg and Huszar, Int. Rev.

I mmunol . 13:65-93 (1995). PCT publications WD

98/ 24893; WD 92/01047; WD 96/ 34096; WO 96/ 33735;

Eur opean Patent No. 0 598 877; U. S. Pat. Nos.
5,413,923; 5,625,126; 5, 633, 425; 5,569, 825; 5 661 016;
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DNA to reanneal when conplenentary strands are present

in an environnent below their nelting tenperature. The
waiglsar4gohme degree of desired honol ogy bet weenPCiaIS2006/000532

probe and hybridi zabl e sequence, the higher the

rel ative tenperatyre which can be used. As resylt,
separatiogof S IP AT A GRRATRCHE PRASS ‘&f“&?ﬁly“é@ﬁ% o g‘e_t“é’ﬁa
aq&é?)ug?gﬁse td&shRAGkipRAe £ANRALILIFARE ABLR, thE EbRPAMA thiiist @r fifth)

| ower tenperatures |ess so. For additional details and
asgexpbdfathigtitventiest is stohitascfeare yheofortagyeousiphate Ryrropesséptions,

see Ausubel et al., Current Protocols in Mlecul ar '

Bi ollogptianal gyp (i the Bcpetestedmuiing gteap of 2 camgpeynd of the fifth aspect

"Stringent. ndi t.iopns” or "hi tir i-nge . .
of S0 TR SRR bt resPires S ol deaFR Yampec of iy venion

t ho t hat . y low ionic strengt nd _hi

t enpdrspape b0 GRBHT Hereot oh PR el R A Bty ooy
methd DgulitdiRé rQ0hbvdVos BliattihChiotaatify foldSalHodbdimot plsesfdct the

sulfate at 50C, (2) enploy during hybridizati n,%l
rergainderof fiegnalgei W Regiche 38I0F B HHaTHIE SO a%%éﬁ_‘éw? y5ggpvable
gr&}f/, W)is doAt e %e%ﬂ_owateg- WORUIRG BEK cﬁk&%% Wifhordatic acid

Fircol 1 /0. 1% pol yvi nyl pyrrol i done/ 50mM sodi um phosphat e
opbofifllgin tie ppiseBeSf dichlorqshaid Wi thm anhthepiadecting Sropiis 2

PR B S B By S R ) A
redRtid® oMs Na&dizati€h, BHdugMes@tivdhpgiubs & Iehzylo6 citvbsdderierally
phosphate (pH 6.8), 0.1% sodi um pyrophosphate, 5 x
copdgsH i’:ﬁtﬁ call| GRPEble: SR @&%@%ﬂgglﬁ%ﬁaﬁa- DNA (50
nmg/m ), 0.1% SDS, and 10% dextran sulfate at 42C _wth
a 10 onFrel e wasgroat tymioally; e gompungdedissaberddn suitable solvent such
OriiL - o £ ol ] . Qeneciallo in ik
o FELRIL B SORU G Bl 1 QYBE s i y Speciy i
presemteaif viatrg, EEDFEAPapy B Gate ilVigreseateyofstatdtpgalrontacted with

D e Lo 5 T g o
a r¥@idion Exthight SPpitAllg alpallddafim Bl such38 Palladlineh bk, palerdivaeon

use of washing solution and hyhridi zatjon conditions .
bagigmgulfate, sp gp on pashipt Fof FAAFIHsRZalipssy 2pregglent palladium

co%&éx@gﬁ{gs t&%s(&l@%ﬁ?lp%%ﬁ%ﬁe%ﬂacﬁ&ﬁm is L@EH,%E@JEH} &t presence of

erately strin i'ons is overnight
a fuglegplalid dipl grouBRavingersuslbhas jeopndagrgening i Aftpr 1e@opal of the catalyst,

L
adDeBhaddin sptiablutdpo@)). 10% dextran sul fate, and 20 ng/ m
denat ured sheared sal non sperm DNA, followed by
was h Rgtsdestbpd (Ceiml (1)) the conpOen@bf Gl Fiidt aghecb&¥Chis Tiv@ntion is
skilled artisan will recognize how to adjust the .
estegfierbifa dirced andam estes isidsitpch or de-esterified {d @a safg Apdithe diacid is
deBRAP RRAALE FAGHAL St UGBS, RORR g BnAHd Lﬁf b bABed out
The’ term "epitope tagged” when use erein refers to a
byehy néthie engploldg peef tinden coppsinsiof grdinguplilpaphe de; i peridulppa

a"ta ol.ypeptide’:. The.ta ol ypepti,de,. ha ough
e A o
aspdet bR inveaBob@ithdetealcohel thhSproiedel tHRMTRLEHA eSte€ usinp @at hlcohol as

does. not interfgre wi.th activity of the pol ypeptide '

solypiteis the Pesenre eeyhalonlang swgh pohjorapsiethylsiayecy Sragsrauss E%‘Veen

robd tgﬁgé'rlnﬁxeﬁﬁm%bﬁﬂlé t@ﬁ%ettaaﬁe gl bRdYoldoes not

substantially cross-teact wth other epitopes.

Sui tabl e tag pol ypepti des generally have at |east six
am no acid residues and usual ly between about 8 and 50
amino aci d resi dues (preferaldy, between about 10 and
20 amino acid residues). Pol ypeptides and anti bodi es
of this invention that are epitope-tagged are
contenplated. "Biologically active" and "bi ol ogi ca
activity" and "biol ogical characteristics" with
respect to an anti-BR3 pol ypeptide or anti body of this
i nvention nmeans the anti body or pol ypepti de bi nds BR3.

nN a o Y - .
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vasculitis , such as Churg-Strauss vasculitis or

syndronme (CSS)), tenporal arteritis, aplastic anem a
waavwiommome apl asti c anem a, Coonbs positive aREmiU&2006/000532

D anond Bl ackfan anem a, henolytic anemi a or imune

T RETIS 08, L0 AT DSTBL s BREALS

foﬁsiééil sﬁi@ vl @Fﬁﬁgf&@,anwﬁ%&ﬁdn 624 (secARE Hfani@n @pisa&r’ above).
or VIH def|C|ency, enmophi lia A

Coalu@@f:rrﬂmh@ indenerimmesiately 1fisn Srcopmerad of bg lﬁéﬁ;ﬁéme&t of this

m&%'nﬁ?@ﬁ%ﬁmﬁ&lvﬁl Ih ij a%ggrg F-‘ 9}? ?(Rﬁﬂ)%sdfsd So% that become an
amat or ers, I pl e organ injury syndrome

ansuollwexasfot ﬂheszét mxhozn danpyrotio sabequt,i eqze wihpdrotarbemear lpogenated

R R R SoCmgn I 5T T 11> BHE AL R et BRI form the

salaRbpecRiPBRROfdR of tedrl z&@yls Sy 8160818y in@h lapfofic Golvent, e.g. hydrogen
neurltls Bechet's or. Behcet's di sease, éﬁstlenan S

chlogidgy gﬁnﬁwﬂ@é@a‘ﬁa@rw éorshe salfele srfsherraiph at, @Ylsfgrhﬁr BeEyL

teﬂ%‘% elg%éf)lsﬁ1 suc hQ%Eﬁ%@ng%%gg%‘g%ﬁ ouwgnd skin be added if

nepssAohpgdastled. penphi gus (i ncl udi ng penphi gus vul gari s,
penphi gus foliaceus, penphigus nucusnenbrane
penpitegeirthg aaerigefop fiegutscess @heh ‘Goiide sospouraisl)cirenripaptides and

ol yendocr.i ngpat hies, .Reiter's di sease or ndr gnme .
e e BT elion Pt i Stek e B BS Rt e A Aa APy mine,
anB QHhQRY 8fstelde SulbRldlgRteRAMY NEUTIAPEBILS, chronic

neur opat’hy such as | gM pol yneur opat hi es or

| gM TR QLR 08 b mﬂﬁ&manaloftgg AEREEHLRARD) ﬁF£@§ by conventional
n

devel oped b qﬁocardlal arction patients
meshedsysif @):Ptldemzm ehmgeﬂtlﬁmm@metmmfcmé@evtsbﬂem rh,e att.
purpura (TTP) and autoi nmune or inmmune-nedi ated '
t hr O¥fhere p @mxenplaat@ln hllglsteil dypat hinot tehdlmw@bvtecfpieﬂnie peptide
snytH% 1S m’nf%l cha) s n@l(e:smu dl ?%%erfo%&tel g 021% ar(l:eugfe the mah% Fta%dard

ease 0 ovary
—lﬁlbteﬁmlfg.lgieul&{ afthtab &1panﬁﬁiylmemp iiﬂld ths ,resmhlngﬁlfgtotected pepude then

hypot hyt oi di s hyp hyr i dj sm__aut oj mune. ,
depioirssd; fos emlgg]ggyégc1$ ,Hb? g}péqtt:qtg(i Efil?&ﬁe isdissolved in an

acRULANIRRE hEhab @aﬁaﬁe m&'@é&&fﬂ%&@ RmAv ARAKBur BIQBLE group but
thyroiditis (Hashinmoto's thyroiditis), or subacute

not bfgang] edpglsto rempYs ANMENG piptestieg gospappsiondllyiin etpesence of 2

scav%g Ott %tgblg ac19 ﬁvﬁdg tt?fiu%?(%%gt? AR l%g %l‘rﬂeg lé#:tg aclds such as
FONEsS SUCH &S autor nmune polyglan N ar sy nmes

tnﬂmﬂom@&ugﬁmﬁdu¢amiepda&ﬂyﬁmma@hya&ymﬁa@mnﬁknpmmhas

ane Iastl syndrones,. i,ncl udi,ng, neur C .
didh IO St bl SUAa TR LRt Fomats ShpRArd s such as anisole and
thlgylﬁscd;l@ %Hérﬁ)lsss‘{l@ﬁj EOHE D rang%@s@ etfﬁféﬁﬁf tsﬂa?ﬁépglﬁﬁaﬁl trialkylsilanes such
stiff-man or stiff- person syndr one, encephalonyelltls
étmwl%\lsn%ﬂqdérng@moemlemmdmﬁm palyrsers puch as poly(methylhydrosiloxane);

an8 P %ggﬁélfug% dgpr?ﬁ%‘rgre%nél{; ﬂxéﬁlﬁ(ogggcreg% fitcgc?%lutﬁ% L%g&cg of

potyl(tylanhmhakss:bxme)s Ghepakphesital papade san b:eaﬁcﬂzhedl fram the reaction

degq&g %Pn &Egﬁégq¥ot Or%‘?ﬁﬂlgsoczlonus or %Fﬁ e§¥&£1asa

hyw%khbgggahlaggpr neuropathy, Sheehan s syndrone,
aut oi mmune hepatitis, chronic hepatitis, lupoid

hepatitis, giant cell hepatitis, chronic active
hepatitis or autoi mmune chronic active hepatitis,

| ynphoid interstitial pneunonitis, bronchiolitis
obliterans (non-transplant) vs NSP, Guillain-Barre
syndrone, Berger's disease'(1§pA nephr opat hy),

i di opat hi c | gA nephropathy, |inear |IgA dermatosis,
primary biliary cirrhosis, pneunonocirrhosis,
aut oi mmune ent eropat hy syndrone, Celiac disease,
Coel i ac di sease, celiac sprue (gluten enteropathy),
refractory sprue, idiopathic sprue, cryoglobulinem a
anylotrophlc Iateral scler03|s (ALS; LouGEhrlg s

_______ o o o o - o o o
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4H6.17.8 (ATCC HB- 12455); 1H5.25.9 (ATCC HB-12695);
4G7. 18.8 (ATCC PTA-99); and 5G| 1.17.1 (ATCC

woBek268WY, i ncl udi ng humani zed and/ or af fi ni t pemaiSevedoos32
variants thereof. In order to screen for antibodies

an epit n an antigen.b
ot sty B e apERet 4% S et Bl il Titeo P ullsgmpound
of ShECldrAsla VNAH, UesRért DA lehviARbi lob dihSas a/ttale%o {cBlo@ihY or bromine)
Manual eds. Harl ow and Lane w Yor k ld Sprin

or Papemnahtamhsatltﬂdylka&e@s)areeasnﬂfeeatﬁé?rPfépfﬁfe the %Rpropmtel 3. -alkylated
pepERMHI A Snvéhl i FohOuRllY %ﬁﬁdﬂ%{) %tﬂ%qygl%t ctddClUinBize side
Fusi on prot ei ns as me ecul eS8 that’ contain
redgOos, b aan badbak @nen pth@tl ghemnpne Sivopoteted. non- pr ot ei n
portions (e.g., toxinantibody conjugates, or
pegVilyaicelt); ﬂfetSi—dtnpdgtectmhﬁmpgtaé esljssol@aitljnugmhmen why stoeng base [e.g. an

synt hesi . or engin varl of techni,ques
Al BT ot i b AL AARLECLY Bl Rt Shart SRR B atiorie,
ot BN dn@GR By UG 8e; of @h bibaPBAFEHAN KRE s teuaalemtvtg@an@ﬂamu
synthesi s, organic chem cal synthetic techniques or a

@1, &@%tbtatcto&%‘t %]Pnth?@s‘élei aef ﬁ?edJJFé]sm aphibigsilveat @fg a Cy ¢ alkanol, a
h

SIS 2L AP RAIA RAL LLoM 2l Sl

1;hmhmﬂekwﬁmpmomaummymwﬁnmnunéﬂnﬂ&mbeubynﬂhsbxtEdegmahe

conbi of e d ution
cof R bR i Z REdob v BE BhEnGRESH e fpe ko miure s
heliOR bl @ﬁir@ Hidte aamp@fataxb aﬂd/uae uB el pRgtiod ecatvemeﬁte_eaﬁtbn
covalently linked to a sal vage receptor bindi

co%@p?%e %béé’f)%@f 20% ﬁetr&hydéﬂﬁuitaé)da yrafet é@ﬁlré‘h ﬂ)prozggmtely ten-fold excess

of 96RGH RS onGed- » 1N US Patent 5,739, 277. For exanpl e,
a nucleic acid nDIecuIe encodi ng the sal vage receptor

bi ngth@qumgttaﬂgo F ggstt hilabl iBwh0 @ nucleic
aci d encodi ng ypepti gquence of "this invention
an $@pttdnalty prbect‘ed)sctysmmp tisodlgyilame dewig asqqxdopryatet h&Tdpgionpemedhe

nucl.ei c_aci d l.e npr i al va e rec
S B ETR R By PERR SR e PEHAG B E s coupling
firdt RM@IHnl Dklno ASd UERE fhekd N, the term "sal vage receptor
blndlng epi tope" refers to an epitope of the Fc region
of! an I gG nol ecul e(e.g., 119G, 1g&x, 19gG3, or 1gHA)
Htrfiatods useful for increasing the in vivo serum
hal f-1ife of the 1gG nolecule (e.g., Ghetie, V et al,
and ﬂ&@@x)ithﬂmﬂppﬁlmally promacheol) L—y@;té’rﬁﬁeﬁﬁﬁ—,y-gﬁabhﬁglj@ine; lom coupling first

er. enpodi nen e co at e.forped, b .
wifh ik Ao r R SRRy RO PP AGHEIC e aa Bigh i the amino
acidldF¢e Br@hlaa portion of serum al bum n that binds to

the FcRn receptor or a serum al bum n-bi ndi ng peptide
orf to a non-protein polyner (e.g., a polyethylene
m@*?@@m4nnlety) Such pol ypepti de sequences are
di scl osed, for exanpl e, in WOOL/45746. In one
preﬁ&rreq&wa 098 t st gxgmkuntalbuntn pepti de to be
attached ¢ '$857an am no aci d sequence of
DWCLPRWECLM/ In anot her enbodi nent, the half-life of a
R &%pordlng to this invention is increased by these
et Rods. See also, Dennis, MS., et al, (2002) JBC
YA oL dg$&5y I de
s“%%“&% ﬂm@ﬁﬁ%ﬁg%ﬁ%ﬂ@ﬂ&%&h&ﬁb@&%en uség herefﬁgggggfs to
D-@- th@nﬁtgl}abteear@d?rpwmxmlymp@wmnmmumawhbls in resolved form,
conjugated directly or indirectly to the anti body. The
| abel may itself be detectable by itself (e.g.,
radi oi sotope | abels or fluorescent |abels) or, in the
case of an enzymatic Iabel“Hﬁy catal yze cheni ca
alteration of a substrate conmpound or conposition
which is detectable. A Conpositions and Met hods of
the I nvention The invention provides anti bodi es that
bi nd human BR3, and optionally other primte BR3 as
wel |l . According to one enbodi nent, the H chain has at
| east one, two or all of the H chai n CDRS of a

N NN .
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namel y, dronabinol (Marinol(r)) and nabilone. Apart
fromthe approved indications, a therapeutic field

wOheats/namor ecei ved nmuch attention for cannabi nBCT/USS®6/000532
is analgesia, i.e., the treatnment of pain. Five snal

rrandom zed cantrol | trials showed that THC |s
oo G SR I 0H0 O b T HAPASUR PR 4B SHh g fapived by
anf BORR bt &ls -kndwn FS316D kadbludor?Oanino Adifls. YeDdthdrs kddy.be prepared by
Atlantic Pharmaceuticals is reported to be devel opi ng
methedsrnpwnifer the srabish@f amingpess- 3 1,1 - di net hyl heptyl
derivative of the carboxylic nmetabolite of _
t et rieyulfide apmaeinds may bs peapatsd ab Hipcide (theughahia e dvelve
; - i nf. - |
o e ok TR Qb E e 5 LBBRR) oo ond
didsave dgeading pntthatte of rheGeirtirgramino adisy 1200 Rulfide crumdrend is

of individuals with multiple sclerosis have clained a
preparreke @ Bt at parancr oF SisSientiey Celely PRIIS PR pA7 Foted) before
ox@fifors PASL s@IHEY 1o it bllfcndPRA the EstcaiBRl don€i@Bhd Pilll tRscally be

trials (Svendsen, Br. Med. J. 2004, 329, 253). ,
sirpifa gihoee thpiampolrsused of aristifigationof acopeend ofjthe fugkaspect of this
naGh, as parapl egia, have reported that their painful

spasns are alleviated after snoking marijuana. A

repo show ng. t hat . ahi nai : o] I .
spact PaPES e S A BAR 0 e BPRERS, S B Mot skl and
this diselbasé ndedinndicBaaagleshat prefpreing cefmpeatds ofitle fivedingd tifidh
gy g&%ﬁand CB2 receptors (Baker, Nature 2000, 404,
RSO BYERP™ clinical trials have been undertaken

in W%Itiplesc ergosis and spinal cord injury patients
Usp phths compregs 2ad PECRisxt ur e of

t et r ahydr ocannabi nol / cannabi di ol (THC/ CBD)... Reports of

snmalTheserpevedsmtites fistaspedt of hiniaventioa despecdly i thegciddorm) ate
e e A, LGS PRI 1Bk e UEP T dn cobpncing he
differentiatiem of Héeb( wllhawiv.camdfone hrechbeaeh ahovor &l enhamjeect ed

and snmpked cannabi noi ds. pr.oduced dpse-rel ate .
PRI BRLT TRV AOIaR EgrLeetPe T R ah it e The
coH@Muﬂi(ﬁ' areiRrefdia UeEHERASY AR itdTEp euﬁwﬂy xathued 8 b:HloSenfianéd @he

rescribed cannabis for patients wth glaucgfa i n whom
cyeteres eftrctigd chepetheiaprusly gtindenat elly (Regmes G151, especially

G$’f]1°{—49\91ﬁlcﬁ is didveRa WY &aﬁ&%@ Bssu . Q. h&art]éH 19'tﬁé R*Elstglflce of tumot
FAAH may be

using a small-nolecul e 1 nhibitor
celrioahtagdougewirpentsdo tiot & GSdtinkihitonwillmedice the ability of the tumor
oo 5 Eh A% R TS, ML) ELEOLL 901 ARSI i
betdi6¢ SHIGHT isoeskyardnlibiEiba) pitvaddithe paddalc s ¥ GNyprobdittord i bone
and increased feedi.ng behavior. These four i )
g, PR AR (i BLERETHEEP HonE SHHAB: FUEaleL Bt PAHosppressive effects

of!émﬁé&l&%pé&c\a%&ﬁs, EAN odhinte Hemtop bR foitHie gchrfRS PONSes
in tests of nociception, but did not show cat al epsy,

hyp ' rogl f j [

P o e pBondlof RERAREGHL S8, PRI ey Bl e fouct
aspeasof thiy iceensedadeeveikinglie pyEpertton af compsendsrpftlag fids§ aspeat of this
info.ebrain, but not in other brain areas, providing

Wr'dnce that stinulation of AEA biosynthesis nmay be

anatomcally regionalized to targeted CNS pat hways

(Kirkham Br. J. Pharmacol. 2002, 136, 550). The

finding that AEA increases are |localized within the

brain, rather than system c, suggests that FAAH

inhibition with a small nolef | e coul d enhance the
actions of AEA and ot her fat %}'acid am des in tissue

regi ons where synthesis and rel ease of these signaling

nol ecul es is occurring in a given pathophysi ol ogi ca

condition (Pionelli, 2003). In addition to the effects

of a FAAH inhi bitor on AEA and ot her endocannabi noi ds,

i nhibitors of FAAH s catabolismof other lipid

medi ators may be used in treating other therapeutic

- . o o o ~—- A I T
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i ncl ude prop-2-enyl, but-2-enyl, but-3-enyl,

2-nmet hyl prop-2-enyl, hex-2-enyl, and the |ike. The
woenwwo7adolkynyl " refers to a strai ght- or branchetdAsk@6n00532

al kynyl group having from2 to 12 carbon atonms in the

chai tri bond of the al kyn roup.is forned

b0 2 s <o phtaeRo B TRP e AP SR ARG G oip g o
coBlpoUAY bf BE Bep 246l fdRis RiveRtictr, Mﬁﬂdna]l;k)mo 2Bk an excipient, such as

but - 3-ynyl , 2-rmet hyl but - 2-yn yI hex-2-ynyl, and the

2 phacemaceniieally egqeptableyekeipient; hempewicanetherlsdytalviag adpingsigsiag these
coﬁ[tproﬁ.zg&suo? gq:h%g%xﬁ%gﬁﬁcﬁ} co &)%g%éh? prtiini “Eyé}lll %yl%ga L gg'l therapeutically
effeativienngnount mnBtltemsél_Qf uhlmg:oaipon@dspfer thle |tt¢gune(nCaf @onerand e the

in.aryl groups are.sp2 h bri Illustrative
manpk %891816‘5@ nts fop H5Lrq? fﬁaﬁ “fol | owi ng

noi ies: and,the |i The term "heteraoaryl” refers .
o SHEEREELI e aﬁagea*ef&fl%g BPH 54 SRR fo (5 Subject being
udaeumsaa el faturd bR LG B IBAMENE RBufeE bNEHSihlsHEddH iBclude, but are
having ring atons selected from carbon atons as wel I

nog §mifeq op g@pinisgrijeehy injerdon mciq@mghetﬁef@@etsmpqﬁﬁmeﬁlg

[ (A
i o AR OBl L AR o oo
topmlepplesuons #aad sphag, supp@sitorfhaed tlerlike' Oﬁ:yrtaly(balaﬁlyllrﬂstdfred erafly.

a sat rat ed. or rtially saturated, nonoc . or
Phaiaet g IR FRrE Mo e e AROT Pt b e
fodRulhitidhg, AluNIBnsPRIrmilal8hns debibhkl t AU Est@XBEBIBAcRks mucosal

cycloalkyl groups include the follow ng noieties: A

merhlinegs s Jrenwsiarislformulstions. Sutsable fosmuletiens fer eash of thsetimethods of

dﬁﬂﬁlg@anlgﬁ LY.GYE lfolﬁ‘ld r%%aﬁ 1E Y%t %z%‘ (%h?);e jfl?m‘ﬁt@lk%;ﬂ@l&f?%gﬁ&mzaﬂ,
artia aturaté ring ato

20|&er A G@gnael @cthq:nﬁcroorﬁ(/@mso&znwm Npladl;lplaw,d’eﬁnsylvania US.A,

to rative s of. het eroc Kyl
iy e e S e e e S
coh BB @8 eshFodld HuditRgeally Iwupmd@ntdm 618 HYem6re ph@@mdaemc'ﬂtye
term "hal 0" represents chlorq, fluoro, bronp or iodo.

acqﬂfpéabéeeeeﬁ&pleeﬁb“éml%ab flesse feumn il beipbletsesolylions far dRfrayERANS
leElqu 5\§d69§1 for QECOW&M%BEEH%% mtx-gb&ohg ffhhsion, and
unsu tit d means that the specified group bears
hpnsprsah lﬁcstnudamem snd Ifdphilized lhpdsoptal nabltorsidrotfpt mtrevkhous
qf that the specifiedgroup is unsubstituted or
dRiHTFAPUt ed by one or more substituents. WWere the

ter substit s used o descri.b tructural,. . .
Syt HEPR et SISCETR T 6 REHRS Y R b bighy T s mvention

is Yu@ T Y 2600! :RyYREF HOAS stiifRB aRh, dspiady SO e1000has Mfl AdfinistiaSion may
i ntended to represent conp ounds haV|n9 structures

begé pi- 86 day lngerfallﬁe fcgtemmle,raépu??o‘ipnﬂp%o 28/ et ] a3 wedrinigrils,

es%&ﬁﬂl t! 19?53, QL 4f\x52e£lgﬁl‘terlrﬁs Rkt }h‘?ﬁé e‘flglgpﬂlgfggﬁiﬁ qf fre ently as
or a’(1)y may have asymmetrfc ce Aters an er ef

omex/day fdrrsexchirﬂflf(teg. &nir 7§e damIWJdnéxeladnﬁrmtnﬁon ﬁdpleatoqbt:vec)az 3 ot 4

I SoMers an tere sone oun of t he
sk aF AP WEHn kG PTG s 11 TRTRarS P sl
repateldieRerly RE3, 98 ARReeRS, Al tly@czfl @dfgiﬂdéramaﬂ_ ﬁﬁSlvE@cﬂrmmlls&aﬁér) otic®/day for

i nt ended fo represent a racemate, one or nore

fivedaritveirdbice Wedlsns, one or nore diastereonmeric forns,

and m xtures thereof. Furthernore, certain structures
depicted by Forrmula (1) may exist as geonetric isoners

(i.e., cis and trans isonmers) or as tautomners.

Additionally, Formula (1) is intended to represent

hydr ates, sol vates, and polyq?rphs of such conpounds,

and mi xtures thereof. Formil & Tl) is also intended to
represent unlabeled forns as well as isotopically

| abel ed forns of the conpounds |sotopically | abeled

conpounds have structures depicted by Fornmula (I)

except that one or nore atons are replaced by an atom

havi ng an atom c mass or mass nunber different from
the aton1c nMass or mass nunber usually found |n

o p— o o - I e Y 1
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phenyl am de; Met hanesul fonic acid
3- (4- phenyl car banoyl - pi per azi n- 1-yl net hyl ) - phenyl
wetmro744enzenesul f oni ¢ aci d PCT/US2006/000532
3- (4- phenyl car banoyl - pi perazi n-1-yl met hyl ) - phenyl
benzenesul fonic acid

PrgEaf%Poﬁﬁé?fa‘j% ni;@%rmyl pi per azin-1 -yl nethyl)- phenyl

est - 3-yl net hy| i ne
-ca?@a@%‘*g’a«%ﬁ% Shogit %FEP‘H“(O&%PE ?Lﬁﬂﬂtgfgmates and the
sySthbded o fdbe Q@anﬁur?&s)@f RS BvLadinRs R pdesd of this invention, and the utility
-carbonyl) am nq] - benzoi c aci d (potassiumsalt);
of Abxsirpisivinds SLthe st hgﬁectp:rfpslep trpRiEan]as teepRsy Ly rgeatsaci d

pyridin-3-ylam de; 4-Quinolin-3-ylmethyl -pi perazine-1
- carlrepayitions end 2 I@yqqnbe pregaxyuqm od eeagents for S- a]kylauon of cysteme or

the C %’Ie eoolf ihe glg%_{#t?%s al%l h:J ﬁ%hﬁ (g—;e ¢ Isulﬁ?%é%xq E)lcei? A or1]: eco venience,
the mgebmgtb nﬁna:bzlsd:leanﬁVm off lfenZylonrcaﬁildel &I bx@ﬁﬁeﬂna{e‘;

, 3] di oxol - 5-yl nmet hyl - pi perazi ne-1 -carboxylic acid
Prap‘afrdtdahlnl- Brephtibilef 442-Paitghhehzyl bromide.

, 3] di oxol -5-yl met hyl - pi perazi ne-1 -carboxylic acid

Pyr i A{20P iyl aRie At 2 rdf, BeIBZOl1 1.7 mmol), N- bromosuccinimide (NBS), 2.5 ¢

3] di oxol - Ineth yl - pi perazi ne-1 -carboxylic acid
/E) immelyjapd Q,Qcynghqs@@buwI@étﬁ% K}}_IBN) 23 mg (0.14 mmol) were suspended in
t byl I
35prr;dF?é %Sﬁéroﬁr l’ﬂg A4 ref?.{é@% %%2%4{11‘S>or T@@}ELQQF& e f€led and the
solvehidiemoptd Eerylthaeﬁlttyte)bypopeirmpcrreum Egaal bowyhis ©f alglbrbform and

ridin;, 3- m de; 4-(2,2-D.fluoro:benzol[l .
e st 2t PiRarrne s Ertabte Sor SEogRIRB s paeg and dried
anBYhd blkent &nﬁv&lﬂﬂ%l’%m@—l}kﬁﬂiyﬂ Bro:ﬁ‘u&é E%‘; By olphiped aZd d‘ﬁlekylyellow

-carboxyllc acid pyrimdin-4-ylamd
solyd. (2, 2-Di fl uoro- benzo[l
, 3] di oxol -5-yl neth - pi_per azi ne- 1-carboxylic acid
Prmqqﬁn& Bre@aﬁfpgthpﬂ%( -methoxyphenyl)benzyl bromide.
4- (3, 4- Di br onp- benzyl) - plFera2|ne 1 -carboxylic acid
pyr ﬁqlp:@mq).tqlugnea];ﬁldgg (1 mmol), 2-methoxyphenylboronic acid, 152 mg (1 mmol),

| tyl
oL B B O LRSS PO 0 M 2
aquéak DoxgOi, ¢.9asl. @.pheiyl), artedsdiced in a microwaveable pressure vial and

hebtﬁé ﬁfg/ ?%{ﬂ: g(gl oro-oe %{ erﬁogt:%et%gs%fgleter%?%%%%g ﬁﬁ r(ic‘i:uctagvlas poured

intoGAePAXMBlY BnAd laﬁﬂd St hAZakh 3f Whiaiddeliettyl BRRZ @bk added. After
, 3] di oxol’-5-yl met hyl - pi perazi ne-1 -carboxylic acid

extrpitigpothe Pyes Fereteparated 3ndithpiakresve lamernwhe) with apqiberH8-mL
dlez[_ﬁy? 5%)1:1 8)%:/}1% é}%rzay ;J%% (b(gl?lgg%dh dﬁ%l g%r X 91 and the soévent removed
byphenydvaporaiiin vhrdéenohmr %cﬁmﬂ}qu#bmhwnomhpeylamom B1% yield) was

carboxylic a i de;
Obgmf§iﬁaﬁf%f@ﬁa éﬁ%ﬁP§ﬂ ﬁgﬁﬁgine 1 -carboxylic acid
(4-nitr ph nyh%
4 (2 BB bR b 360 B HemmoD APB ARG Fres 038 ol ad
AI@B‘ﬂ\T tlrrhé OLU% %ﬁﬁ&l?%fe@h%ﬂﬁhéd’maﬁHng@ettachloromethane and refluxed for
ono- 2- hydr oxy t hoxy- benzyl -plpera2|ne-1
24i@a¢sb7éhg/pnodu<acxraa fipprefyandthairolieptireosived fropnethe filtrate by rotary

ev?ﬁ]o(r%q% Bhoh Qﬁg%@ggﬁ%%%e&& 088 AR $ereSARRPRNM thE pRELE:

4- Qui nol i n-2-yl met hyl - pi perazi ne-1 -carboxylic acid
phenyl ami de di hydrochl ori de; 4-Benzo[1l

, 3] di oxol - 5-yl nmet hyl - pi perazi ne-1 -carboxylic acid
phenyl am de; 4-Benzo[1l
,3]dioxo|-5-y|nethyl-piperaz}ne 1 -carboxylic acid
phenyl am de hydrochl ori de; and 4-Benzo[1

, 3] di oxol - 5-yl nmet hyl - pi perazi ne-1 -carboxylic acid
(4-fluoro-phenyl)- am de. The invention includes also
pharmaceutically acceptable salts of the conpounds
represented by Fornmula (1), such as of those described
above Pharnaceutlcally acceptable salts of the

Y o o o o o o
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ng/ kg/ m nute of agent, adm xed with a pharnmaceuti cal
carrier over a period ranging fromseveral mnutes to

weevwriaksogays. For topical admnistration, thePagast®@e6/000532
may be m xed with a pharnmaceutical carrier at a

xR bt SRR hTEET P STE NI Mt 81 Begient

rethBfed MYEMHRy RN f Wbkl BEorRidRADS Ml %mﬁ@h&m Anil
affect transdermal " delivery. Agents may alternatively

be ag e & Ple Y8R 3-8AnBYhenylboronic acid
[ nhgrl g@tﬁﬂgﬁ&%\’?lﬁgﬁ{ hzefﬂﬁg%‘glgéglr%grgﬂl 5?%& es, @ﬁ QIth % a
bydhis myetifogk mul ati on al so contai ning a sui tabl e carrier.
Exenpl ary agents useful in methods of the invention
Wi | IOtlhen/\bdmeyldae@mdlebwsmytedeﬁélrmaeaﬁyoubdm@tﬁd Pheswk ertdpgienally

nt h h for..t
e e o E'P%wﬁ%s% SRR AL e fitons.
t bt th d
ner dFP R fohe s e g B P T B ect ed so
that  t It { d { t
SEHENI, P O TR T
protectjon as appropriate . to yield the desire

d
pr odet oAb uteiay Pwérlycysrefnerr&§ i e apds 4t g;lssgfved in a mixture of
9 Hﬁ%&a@g&%ﬁ&n S0 QY 1 th&wﬁls RA%E \x@&flcht}ﬁﬁ bt aé%és@é ¥y bubbling

desi redsubsti tuent, itabl e group that ma
arg;mrthrcmgh uttmcm]glhom héngampmﬂl}@blhéﬁe’l and gr(ééﬁ m@) 455 mL

celr?)\%arls 22’@1—6 Was, adged thé soCiuﬁ:' %Meﬁ%ﬁ der ar%% b%%ﬁ]éng for 8 hours

e varli a es are
at &hﬁx\{&am rd’tﬁfeEI'lﬁarTDIEIFt\sz F@ﬁmﬂa (:d>t)1 eﬁ@'dEMBnAmd@ Bonf)add the

ArlNHZ* Ar 1IN (II V) Refer
B o B 2O () e na L s o
p}bg wigari a!aige(ﬁls Q‘Rﬂngﬂrkqtr%tect BB Bes (v&l!h) eth LbetRe. CIIRRBHMEhed

of forrmula (I11), in which QL represents an aryl

orgmwpctraem hete wm @i‘@ﬁ]@Wﬁm,éa@rﬁM@%mqséW}i%@d waiesrrnd brige, and
a n r
thunglﬁ s tugceg‘goﬁ%en;& é}aﬁd 2(2?72;8%{ Bcgn oce 5—(4 bnpheﬁgyknethyl)
L-@léﬁﬁﬁmw&@felcbabﬁﬁmte solid. sol vent at a terrper at ure from
0 0OCto 50 OC. In a particularly preferred enbodi nent,
Ql | Otheh@p)ibnallg Pebtediad) Sedigldt@ityeint Bay e ieb]@lyﬁerﬁed&i@/ the
yridine in_ dichloronmethane at 0 OC fol | owed by
m%ﬁ?‘iﬁPﬁ iSRRI enper at ur e. SCHEME B: Ar 1NCO Ar 1NHCC2

(M) (Vlﬁ\m)e(l\/) Referrlngto Schenme B, a
ewdatmns frop fdesstipe/he)prepargsion oA perge | ‘TififecorprpRiing
of formula (V). The group is either CH Ar2 or a

Prpparstingeh Pprpetaden pigy-ghumyO8l(WhishermliDsrefayll A-weieislind
Dgf‘e‘{%ﬁ nyl.a (VI1) is obtained by reacting a conpound of
Ta (;V) with a conpound of formula (VI) under

embail BRI ke PRR LT SRt B ENER e e

hyardcglmaé adldtves ﬁlkpifg@frglﬁ 130 rﬂ,gO.Ef @(Benaﬂ@#yarrb@qu)-w glutarnyl—
condi ti ons i.chl or opet hane at omte erat ur
L—szsas%egwham}\f;@ﬁg?w& oHiselTHg 1Bt 2P0F mtact% qPide a&s&oaftﬂlgéwafef
ad@iﬁg & Qﬁlﬁﬂoazgna@e CRFIROIRESs U 56 BB @ rHoYhteMddhdain %Qrmg}}{réﬁlcess of 4-
under aryl carbamate condensa i on
(bmnetth;d)bsphenﬂ téelprrefnemmegi ﬂ@mupmnder nitipgen saghdompletion. The
es Iacel solvent at 1)
re% enper a%re tof%ﬂ Vit W’“‘%‘ﬁ%‘%". cu &S{‘g‘&‘grr é’lf;(g[rﬂf éggégus phase
enbodi nent, QL is phenyl and the reaction is
per f or med in DMSO in a mcrowave reactor at 100 OC.
SCHEME C. (X) (XI) (XI1) (XI1L1) (XIV) (XI1) (XV) (XVI)
Referring to Scheme C, a c und of forrmula (XV) is
prepared froma conpound of formula (XI). A suitable
protecting group B conpatible with the
transformations in Schene Cis selected. Preferably,
@B is terf-butyl-carbanmoyl. A conpound of fornula (X)
i s obtained by reacting a conmpound of formula (X)
Wi th elther a conpound of forrrula (VI) or with a

o Y r o ~ 1. [r— A
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30

(m 4H), 7.14 (dd, J = 8.0, 2.0 Hz, 1H), 7.06-7.01 (m
1H), 6.36 (br s, 1H), 3.52- 3.48 (m 4H), 3.45 (s,

wakde6/024408- 2. 44 (m 4H). Exanpl e 22: 4-p - Met hyPE€1/US2006/000532
H i ndol - 2-yl net hyl ) - pi per azi ne- 1- carboxylic acid

selaFHEY P SR ] &30 SaBAIeBRy GE R RiVR A Dot cote

(o} ase cran O Zea (4 ce (o]
T}Q%z{%l%ah? @ﬁ&tﬁd&mﬁgﬁ E?Mg@,ﬁ{cﬁ) %g&é{%&&?ﬁlsﬁéd)l dt

06 1
giveH)-o- @et%lo(}(gcg]r F?) Ly-ghgrangl-S-K 1H§1egy§ylkr§eﬂmm cystemy’l-
> AT Dyt e AR B ) Ty i
2 qnh@ﬁySI taﬁncuteac'Ehe adid {[IFA ). diohip oundthawe svithr legrap echtdry amdhstitred at 45°C

oo g SRR e, SELIAR, (100 M FD0 e
L- ?%mﬁ'b thﬂéiyc&eG?hé7 Iﬁg gﬂfﬂmyl—&-[’@ﬁbl% &gflyg I g-ﬂ;r?DL-cystem{

br s

-Bhe;glgey§me2&fqy 1solg.te§31§ 3h qﬁﬂog}ﬂﬁ saltzftb5%§1§d5@1e (aﬁa‘megrm))t H‘Zed sulfide

1
coﬁ@%ggél E eny av%‘l%énlc e tI : é%&%gﬁg Qa) fog%gl?ag%;xlc%lgﬁ?und of
thd fifth dedeetnafahid etvgdiaon. 1H NVR (400 MHz, CDCI 3) :
7.67-7.64 (m 2H), 7.35-7.26 (m 4H), 7.10-7.01 (m

3 ,C@nﬁﬂmlas Pock il oy GH)h @RS ey
. a . . ..
D n@%@%&@ﬁ%@%&%%ﬁ apglogs SErCRIEBHSS PT ?fmél&’i gethods.
h | The titl d f
g ge am ‘gﬂi? eglcﬂlo&g Ounw qugbm%azﬁl A ngano and diesters,

m e 8 4H) 16.31 1
éngg%répm dl@'@'ﬂmﬂm%ﬂ%ﬁ? 6|(—|)m 2H)48 2. 46 Efn 4t|)|)

PR ERpgraion ol eamyl S bipherylyhmetyl L epsteingt
D-phenylplycipeideetlgt edetpheny| ami de The title corrpound was
prepared from 5-brono- 2- hydr oxy- 3- met hoxybenzal dehyde.
1H I‘IlNRgl(.lfaﬁﬁ’l NHIA - bigREK3) meth@l]-L-cfdseing;D-plénylelcd2 dikﬂg&}ester as the

hyér%ﬁ%?de iﬁ_b Wa%prfggrc(eca éoljl Iy- glu%m{yign& - [&glplméqﬂgém%rgx;d cystemyl

D- %h@n lg%rc%g i((ﬁmg ?‘rﬂﬁ)esteﬁﬁga@oﬁ S&mth%ﬂﬁanol&nﬁ@h&r&ﬂﬁ(eﬂiylsﬂhbe, giving
LA - DRy o et 38 s eyl b, The

L- 4@%%%#3?&%% ﬁ ﬁ&g&k&{ﬁg% o0 Neﬁ?fgsrgﬁE gﬂ‘ﬂfy{ &8s was isolated as

the hyfFechlakBle(salt. 2H) 7.35-7. 20 (m 6H), 7.05- 7 00 (m
1H), 6.35 (s, 1H), 3.51-3.47 (m 6H), 2.48-2.44 (m

4H) Ccﬁnlamulde siB:as 4-y(gatiRndno K- (b@mwl)phmyﬂméwl}ﬁlee}ﬂstemyl

l i c hen | am The ti ound

o B e Fieg SpETORT DR Y HERYBCoRE. R (A00: Rigcelrty
didsted, 3} thie szlﬁaéca Hggutfdmma} Ifeadﬂybel&egare&bf Eﬁml@ﬂ'ﬁuethods

692689(m1 6.30 (S, 1H) 48 (m 6H),
Przglpaﬂ'ﬁio% @ BrdpMatibiibf F¥3IRInG1.89(4-biphenylyl)methyl]-L-cysteinyl-

Br ono-4-f | uor o- benzvD- pi per azi ne- 1- car boxylic
idpepigysiteani de The title compound was prepared from
3- br ono- 4-f | uor obenzal dehyde. 1H NVR (400 MHz, CDCl 3
7. 5P-Coddohekylglyging ethzl_ e&teHzJas fitepared {r8H-IF- cg:io}(emlglsqge 50 rng

o4 ol vy shgeadyd g s mf: QRuda JapflujieimBy il 200 .
(5 3QuivAledts) daid-Heatird it Mytudiap 60°@zfoR €8 howar imwplatite @mipbnents were
phenyl am de The title conpound was prepared from
i ndan- 5- car bal dehyde. 1H NMR (400 MHz, CDCl 3):
7.35-7.00 (m 8H), 6.30 (s, 1H) 3.51-3. 47 (m 6H) ,
2.92-2.88 (m 4H), 25024‘75{Tn 4H), 2.12-2.04 (m
2H). Exanple 3 1:
4- Benzo[ b1t hi ophen- 3-yl net hyl - pi per azi ne- 1- car boxyl i c
acid phenylam de The title conpound was prepared from
benzo[ b] t hi ophene- 3- car bal dehyde. 1H NVR (400 MHz,
CDCI 3) : 8.00-7.98 (m 1H), 7.88-7.85 (m 1H),
742728(m 7H) 7.05-7.01 (m 1H), 632 (s, 1H)

P~ =~ P ~
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The title conpound was prepared from
2,5-dinethyl-1-(3-trifluoronethyl phenyl)- 1
weékmerorelog- 3- car bal dehyde. 1H NMR (400 MHz, CDECB)US2006/000532
7.69-7.58 (m2H), 7.47 (s, 1H), 7.42-7.25 (m 5H),
reppvecyidega iy Sl e st dgsge oy Ml g, vihad Wipqugons
NATO, 2 PrviéSwittdbline, di@Boved Mg8Y), filfereamtdevBhsrated to give 401 mg
4- (2- Brono- benzyl ) - pi per azi ne- T-car boxylic acid
D-§ gy eiee qthe epiet dscancadlfipelidhd was prepared from
2- br onobenzal dehyde. 1H NVR (400 M4z, CDCI 3%5% 7.56
( dd, N3-gerrghugexygarBonsd)-S- (i-yiphepylybnetieyd-L-gysteine, 888 mg L gmmo), was

1 7 361 7 24 5H): 3 et Fi Lo ,
ahped § piLuag Mgl G i O bolypdeole W [ gpgmetl
urBnibih- R xdffackophodpdate RIBB23GPmE (1.2 dddiv.), Exdiiibapr8yethylamine,
oof sl p Garb e ol A b Bt D SRR dehft L D0 mg

(1 %q&i@.),‘lﬂié%lbécpﬁmr RENIME) whi B8ER Ehd e (rhi@iled Thkred e FXM {eg'l_})erature

was treated with 3-fl uor opherkyl i socyanate (0.
X

fop? hpurs sherpthe pende NyH@hbagayeathanyhisxthhizhepglglmethyl)-L-cysteinyl-

o USRI GESAE0S o B4 B, GHIOURA g 143

TRA Qlidhiqrofefhand] abé stfrted al reond tenpdratddelfor Zh@irs, Thék2th¢ myude product

isi:;:%c’i b;greg%g):vgl c?f;fo%rﬁﬂes igge:r Vgpuﬁgl- ?‘E? E? &ﬁm:f —(%%plgﬂ%e%%i@ystemyl—

D-4¥dloheENANPhLEiIB6rcetNE Hy BE 8fRaAIREcth I8 Me next step, or may be further
1- (3, 4-di brono- benzyl) - pl perazi ne and the specified

prpesstflanat es i n anal ogy with Exanpl e 85. Products were
isolated either by filtration of the reaction m xture

or BY-ccridmieogrhpmy - Erarnpbeylgsy-glutamine was dissolved in 2 mI, DMF,

i TG T AR s QURBI B ARl BN (SgB0) brereadded.
Afcdr;Smé?ufeg,l,mlﬁc&eﬁ%Mbﬁ@b%@gys%y%ygégﬁwmmm 3)
wifcgpacpty 20O el Spglvedja 2 i I v pded g B micure
stifre@ 3t &ogﬁteﬁlgbra&fg for @ 1RRrs( Phe Sixtddedwas %o&:@d io 44 N Myueous cittic

4N 3,46 (S, 20, 2.80:2.45 (m aH). Baarple 87 .
aciql, {13 e tel Bih-cHBhacpiaye Bheeteanic Hyervasarasesd fope e with brine,

oS Srhia b e TR ke koo
O-WHzr- b EPAl-3 plutanyl- 854-bifsnylylme @iyl) -L-cp st2ylD-t glghexylglidine as a brown
B.85-6. 79 AH), 6. 62:6.,56. 1 6.32. 1

ot 188 s Gy 5 T a2 s Ty Sghflonselinesing i

tefay@@RkEfoB84 hours. The volatiles were removed undet vacuum and the product

4- (3. 4- Di brono- benzvO pi perazi ne- 1-carboxylic acid ,
pusified by reagise ghapp EIRLG, [the tehRNE S - @ridpherelloetyirL-cysteinyl-
> B 2942158 N (1D M €06 i
cobtpoufidould al26 h{ve, bedtakerBdibdstiBindalofidatioBldyep (. 50- 2. 44

(m 4H), 2.32 (s, 3H).Exanple 89:

4- ( - glbbanrydFe(4-bighzyylylmpihpB L aziteieyliD-¢Chciioophenyl)glgdide was

2-f] uoy ophen .amde The titl onmpound was prepared

prtig e BT OIRIIPSS Bot PR BEafy VR (400 Mo,

cbCcl3) : 8.08 (td, J =8.2, 1.6 Hz, 1H), 7.62 (d, J =

1.8 Hz, 1H), 7.57 (d, J = 8.0 Hz, 1H), 7.17-6.93 (m

4H), 6.58 (br s, 1H), 3.55-3.50 (m 4H), 3.47 (s, 2H),

2.51-2.46 (m 4H). Exanple 90:

4- (3. 4-D brono- benzyl ) - pi perazi ne- 1-carboxylic acid

(4- met hoxyphenvD- amide The title conpound was

prepared from 4-net hoxypherfy?oi“socyanate. 1H NMR (400

MHz, CDCI3) : 7.63-7.62 (m 1H), 7.57 (d, J = 8.0 Hz,

1H), 7.25-7.22 (m 2H), 7.16-7.13 (m 1H), 6.85-6.82

(m 2H), 6.19 (s, 1H), 3.78 (s, 3H), 3.50- 3.46 (m

6H), 2.48-2.46 (m 4H). Exanple 9 1:

4- (3, 4- Di bronop- benzyl ) - pi per azi ne- 1- car boxylic acid

(2- met hoxyphenvD- am de The title conmpound was

L AN
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1H NVR (400 MHz, CDCI3) : 8.65-8.60 (m 2H), 8.05-7.97
(m 2H), 7.75-7.68 (m 1H), 7.28-7.25 (m 2H),

w0 20064074008 (m 1H), 7.10-6.95 (m 5H), 6.40 (sPCTHHE2006/000532
3.91 (s, 3H), 3.57-3.47 (m 6H), 2.54-2.47 (m 4H).

134; . .
SYRERE EFRt BeSVLISFP GRS A Y DS aP Y PRTh
D@ag@%&m@g@ci d phenylam de The title corrpound was
prepared from 4-net hanesul fonyl -boronic acid. 1H NWR

( IL}D 00rdim, m%@QS §1)mol)7L—2§l'uZm%@-S( en?alﬂ)ethyb-ﬂé;?enﬂjr&D( H)enylglycme
S
h}@rcghlogldq é[‘I(Iﬁ11741-}{;hocglogge)(cgssolg¢q} in agetggmgl WAp a(iﬁ?d AQuL of 2 32%

Tl
PR BetiThasy st (PB Pl Trercior R gy e
robm talpelaiphe fiylosngide Tdaetidn vy BCHE NP0 wokpletien pf élpaezedon the

retasan from 3 rret hogygh‘%‘gy?ﬁ] gnlvgcua;l%li% a7s15|6,N Fﬁg”‘&?—’i} g AZ50%

ac@toaftﬂl@/ vgﬂer( Hlterécﬁ)md @e@gﬂ@)eaﬁsﬁéﬂ w@H}noreﬁac%@m(tﬁle/ Wik, The filtrate
3.78 m 53- 2. 46

, 6
W@#Wop@fbﬂﬁab |tl@n]:436 resuﬂma gm{ @gﬁtz:ml_%ed by preparative ISHr)IiC and the product-

co o B Y o R om
lydqémlmtﬁdn ﬂ&]ndnumﬁoa vﬁtlthctbmai/ ealmr dnd diingVRAEABGUIB-y-glutamyl-

. 95 . 3H) .
9‘60 t t M

( ﬂ?'by (m 6n) ; 53-2.46 ?ﬁr# 4H). Exa npl“gs

cog}gytenq\ygf}htélﬁ @gcmqs%ﬁqqt@c%‘? El!)wo furthet lots wete similarly prepared on a larger
Yeks Lyethyl

scglg g(ﬁ? H]_%‘gﬁghcg @%%?rggg rh tpg {X?zﬂnﬂg oslaekhy e)(cessomajcetlc acid, and
altdrifiBscimedt Bxiys bdwhi)luqms@ﬁaﬂh@esame pardvoikyhs aptaingdin each case.

phenyl am de (50 ng) in DCM( 1 nm.) was added
Syndtehaﬁeﬁuﬂalé @nYyintlekis of L«_S}@h(tﬂpﬂ-]%[(pﬂe@hrfediy_l) alfedylby-akh @N

The resylting mxture was stirred at rt
Dé’ﬁ?m’%%ﬁ e v st 'ogr aghed to give a colorless oil
80 4 s 1.42-7.22
722! %%“(gr@l %H)(mgﬂ-@-&urar%ﬁ@ewﬁwﬂl >%gysga§>g]1>(m@nylglycme
d113 1: est%r Btrochickide disSdlvétth.3 2L, 86:tié 248 whaBhddtd)225 BEX &TRI3e%: solution

139 'were prepared from
of@e(asemﬁda pedbis mzlyll() OpmpealaFhpeeagionspixhug et @aingdingd at room

te%Egtn c].g)%vu}l %1%3 @(%Y %%IEISE?QGI n%ﬁléﬁﬁ%% gyﬁaquachgi?, the reaction

mBenz @nﬁejﬂcérﬂmtccd wcletivacuum to a solid, then taken up in methanol/dimethyl

uégiglg? hgerl%%ug S‘ér?@e%&f?ﬁf er aﬂ&ﬂ@; g#cigue fprt%#ct-cgntammg fractions
agR@NZ RS, i%lllta @Lﬁ[(gp&ghﬂeﬁyﬁ%@fcﬁlgﬂ L—D ﬁycme diethyl
MR

7.87-7.82 65 (m 1 (m
estery) 1By vaip obfpmpé ag PrFOJ{S’H)IOd’u@?ﬂ’G pggrop Hyectwrrg@?%{ Q&) was

“ mte%i%lth %xig‘d{o& %gpmﬁgcﬁloo?odfgegg]engg?ﬂ f gnﬁg gc?g
syfific BRGIME S ARION Lr PLRSIAEND: fon AR EIROANY LB ©

npoun
D-@ha{ylgd)}fcmeblﬁmﬁmeﬁtéroml chI oride. 1H NVR (400 MHz
CDCI3) @ 7.81-7.79 (m 2H), 7.54-7.49 (m 2H),
7.4098 32@n{gr(0 60 kﬁmolYL—Q%hﬁmﬁ;Q 5((ﬁher@’hﬂlethﬁ)—B@ys(tﬁnyl—%henylglycme
3.52-2.45
hyglc[cb.l@%@ pﬁagrlqud # 9 pﬁﬁéﬁwppﬁ a]ﬁ@]ia%l Y28 édie%%i h}omttnnethylsﬂane
- car bonvD- am noi - benzoic acid (potassiumsalt ) To a
sol ution of
2-[ (4-quinolin-3-yl nmet hyl - pr)]eTazi ne- 1- car bonyl ) -am no
]- benzoic acid nmethyl ester (26 ng) in THF (0.5 m )
under N2 was added potassiumtrinmethyl silanoate (9
nmg) in one portion and the m xture was stirred at rt
for 14 h. The m xture was concentrated to give the
title conpound as a white anorphous solid (22 ng). 1H
NVR (400 l\/Hz CD3(D) 8.81 (d, J = 2.1 Hz 1H),

N NN N N A A1 N ~ A 7 11 - ~~ A A1 N
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prepared from50 m _ of the cell honogenate, 10 nL of

the test conpound, and 40 ml _ of anandam de
w2e@H7ethanol am ne] (3H AEA; Perki n-El nmer, 10P8T/US2006/000532

Q mol ), which was added | ast, for a final tracer

ncentration.of 200 nM The react.ion m xture
(607 el dlhe SPCHER FETtE Vi HHeseHISCERIPR A AR AT hen a
wilg: ?teél itaMEhdly ReRed THeGhix kA hb @O, Y AlRBFional 300 uL
50; " M Ilrpore Bedf or d, Nhssachussetts USA)
chtmemreé@éré@nwets h'tdéesi mld 1 thefreagten witerd nefrigehit clevated
’

P AR el U1, PAELon ) 00 OTRSK MBGHAZRER, e
xeﬁhwmdﬂgaeidgehe muh@tar)o And %-pmiﬁtta@‘{hﬁ)haﬂﬁfmdlvtae fipkrat egashed

vith BomeninD 4558 4D o ina st <gh Sasrool i pirtad By predaracive

Hﬁest@m? Bgemweralc@teﬂuﬂ%&ﬁethrzwcho dHfANc.acitil 2k @ie doi@nd The
i ncubati on, of the reacti'on m xture were

diispARYl €steipd7 tre <9 he merel) seafisylvdds 2 nfhicetc gid.end gaidized with
hEASEIIRDA gttlactt@@acga scliltfon gi%tg%gtr@ttwﬁ @Fdégdélggfé&w&lé H8&ion,

I gnne Frames cat
2 ol rh¢tpmotayvas iAded, shiproddct plsibed ladplepdtairmllé]m&ir esing85:5

t f t he. bot ' 000 . .
War%?)tzitcrelt (;81?{? &1%%&(&9&?% ei:(): fts %é) %o VCH{ 3| Pﬁi gﬂﬁe{]prg%%c%—contanung
frﬁaslwty&;ﬂﬂlza@ QvegluthR]-p @h&@r]rﬂ&hﬁ)sﬁl@@iyﬁd, 21D 1ycrnte

for 1 h before counting on a Hew ett Packard nt .
diiserrapyl ssteighydeashissidn aves piaedas meaifpsodest 4 ooty by HPLC. The

R NgTﬁ%ntlr @ﬁ&@q@%@%ﬁ%@é&%@%@?ﬁ

f r I § _
SyIRECAL BARIL Y FELALE e AOREA el BRT b Mo plaort;
13pbéM@$ankmnﬂhﬂhmﬁpﬁC1catlon No. 60/640, 821, filed on

Decenmber 29, 2004, entitled METHODS TO BYPASS CD4+

CEL L 5vylgh - 31 [DlIIrety Dl iaby 1| - MylahiF rRESRIENG Eine digethyl ester, 1C,

scl f whi ch ted h
a5 S GG oith 41t SREPTEd PORHAD Dy Gucoge) Chetiraveht i on
S-fphe ﬂm@&l 1-DRydOMAIH-H Ry IgQrQrQ@L?rcEBE}QQMEEB tRE mteal%d of Synthetic

|nvent|on di scl osed herein relate to nethods and

Esagmbosivsing methagel ipyippdadiisegrapaeoliin dhs) f\?@#ﬁ?ﬂﬂoef andygidizing the

(mﬁahgﬁmﬁQggggggﬁ%ﬁtéﬂgggg%ﬁgegylgg iﬁ#ﬁl ng the nature

dismoldtiomgyviphilideionf cytlheused SpqusiécatmndPyitp AdeibydiREC.ect | ve
i mmunol ogi ¢ intervention in viral pathogenesis. Mre
Syshetd Ekanple §., Syathesisbfbpighitanelat [¢-biphénylyineabgpilfonyl]-L-alanyl-
conpg%!tlgﬁg_for vacci nation particularly therapeutic
agai nst HI'V and other microbial pathogens

t hat n?act functronrn%P the i mmune system. their
nat ub&-slumyoHE-bipheylyesthylsgtionglld-slenr-B-Riyenylglycine, 1A, as the

hymhﬁé Lt tVQJ]pr aréM‘fr?tlﬁ ih BEYe QEI% f?cfrrl 880 hl&q{f—)& (Hér?zg}oxycarbonyl)

Descri ptioh of ated Art Maj or
L—w]gtaggbhopmtqnmlm—pl}enﬂg}yphe Ry é]nswlv'rngﬁﬂe lamifiger pretected peptide in
aceto?l%% e) vtvalé %2% %gt%?a ! olr}f}e{mr%%ee (‘l; ¥ol$ ﬁxc%ssfo%eso t)nanlcra%bonate, and adding
a sligERAOS e of 4 (HEPR6 ki) BiPhdgh thei Igaiﬁta&mgahé yeapdvRyHdesnitrogen

and the ant j bodi es they produce are al so
unghtqugd EE? fepetiog pixpitpwas pgh wiRt, egheg with diethyl ether, and

thd ¥ Q&WJ@S dae@hhd . d@H8PL wam@lh SOMAORR, {Han d
(gg or sol ubl e form  For a]# cell teﬁ¥esp6hd to an xacte

antrgen It requrres the antigen to be bound to a
presenting nol ecul e known as_a naj or

hi st oconpatibility conplex'(%%()

anti gen/ protei n/ marker. [0004] MHC proteins provide
the means by which T cells distinguish healthy "self
cells fromforeign or infected (non-self) cells. MHC
nol ecul es are a category of immune receptors that
present potenti al peptide epi topes to be nonitored
subsequently by the ceIIs There ar e t wo types of

17~ - ——
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doses, or entraining and anplifying doses can be

delivered in nultiple pairs of injections, wherein a
woiowto7aeaber of a pair is adm nistered w thi nPabmsood/ 00532

2, 3, 4 or 5 days and preferably within about 4 days

Qf second_nmenber qf the pair, an erein an
with ¢ B e B o HRER Hete WehBer O B R HTPeY BHPRam sty fitered

alihd £ashe RMALHA to Bive N-aberdylodflarbbiyl)-13.olukdnyll4, 15,
an16,_17, 38, 19 O?WSO 3§$§,yfﬁgzexaﬂ%%§? Pté¥erablg, an
3-[(hbipbomilypetbykahonil selarb-Rtrlesylgl i {ihe peire prafersd palfide,
apgkni SePh ,aT?JQN&ss%ﬂreQﬁyfmﬂ 6%55 £XA0RL Eetic 138 dicAicRsiethane with

etween & Iast entraining dose and a first anplifying

1 dtop evacrndetibed aeldPC abeuight aadpuiizdty pt&@radiag SIPI 4toglive

3 and t..125 d , a ef erabl y, abouyt . 7 d,about
Lt e 1 ran it e R b ok, PR tateteed
sulHdk &ab bRidizad indt G MSRRE hsf inGhd PIEHaGs $@SRa0 iﬁambles to give

shoul d be understood that in sone enbodinments, th

L-uBkytranyie it iphegyinsassdeulmyl ey YR P ety iggiie ssies tifAy as the
Frent To! t ; !
hy{&ﬁd&ﬁ%&d@ﬂf,hh&g%%&%@ e an imune response

ng I i zatI'on agai nst HSV, HBV, HCV, HPV,

i 2@ Wi.LuSe SthfuMbiyiS: alanyl-
o Moo R I, S BABLES i
D-plaiythiyeae, 4. m ni m zati on of CD4 activation or
expansi on can be advant ageous. [0024] Al so, sone

enbodiymsiihmylre)(@bphtmyhietdyhil fomitnagehDepleaniplpsing, iddnss the

for jnducing an i ne response in a | that
borielsads b g PHEPEEDH thise atogh ?rpgﬁ_ %Oﬁag%ﬂaﬂwa%bonﬂ%
L—{/—gﬁ%ny?—'ﬂﬁs?rﬁgm}llﬁ-ﬂhé‘lglggf%@ usiih &1c@hth s 6F Steal Biitple 5, with

doses ‘i ncludes a nucleic acid encoding an H V. o
2-(bremaogdn)-binhdnyhaetheiabylaties zgept fiof fheryogerse pepfideuiaty 897 by
H E@tide epi tope, and wherein the epitope is presented

y PAPC expressing the nucleic acid. In sone aspects,

t he .sets of -c ositions N qi,N ke n
SRR ERTRG dooRtect of L e el e PR a-taoy
1}%h&@@9ﬁmﬂﬂﬁ£hﬂhﬁm§dﬂﬁ aspects at | east one dose
urther can include an adjuvant, for exanple, RNA. The
ent r aiyHingmad[(2BphtdylnethdpsEsngpn byl iDiplengiglytine dimethyl
sui table for direct admnistration to the |ynphatic
estey, AR a5 thedydioghlpfidesali, Virmsepasestieom e %ﬁcv-éﬁ{lama’ 5 d can

BEL; Loy 40 ; | ot
e o T
Eexgipb)dyy astedfentibn siitbcthanolkad] chlpratrimetliylsgsngdiheg oxidizing the

oSHIBR TRl Db D BP0 L,
SF SR RELEOES, UNSESE L TeBL 68 % r e L BOUSAG oun-

D R8enyidyfciexaapl e, HLA-A2, HLA-B7, and the like. The
I mminogen can include an epitope array, which can
| ncl yde N 3q%eamRh tiylrfethfIREEGH; QNS HHDSMESylohidie, BRI Athe
"liberation sequence” as used herein’is defined in

hydr@hlapidlp [sils s prepied inbos-seps §esulN-pshrrnaertbeny))-L-y-glutamyl-
Dece r 3, ... Whj 1S, 4l -3 by
1 R R e i ARRBREAL AL Sl 2
2-{taomeinetgagphdiakde anthie ghplatifgagesfanlegprotacted peptgenPurity 92% by
H££§n1an H V infected cell. The i nmunogen can be a
gnent of a target-associated antigen that includes
an epitope cluster. It should be understood that in
sonme enbodi ments the nucleic acid encoding the HV
i mmunogen nenti oned above, cgﬂnbe repl aced by a
nucl ei ¢ acid encodi ng one or“nbre of the follow ng: an
HSV i nmunogen, an HBV i mmunogen, an HCV i mmunogen, an
HPV i mmunogen, a CW i nmunogen, an influenza virus
i mmunogen, an HTLV i mmunogen, an RSV i mmunogen, an EBV
i mmunogen, or a neasles .virus i munogen, an Ebol a
Vi rus i mmunogen, or an i mrunogen associ ated with any
ot her di sease where avoi dance or mnimzation of

~N~ A . oa " L, .

o S



bind to class Il MHC markers, so typically only the

class I-restricted, CD8+ response wll be anplified.
weéuodshves4oget ai | s related to this methodol ogy aPeT/US2006/000532

descri bed in U S. Patent Application No. 10/871, 707

bubl EEEFWE)%(SOO7@‘%%5?(25*7%@@5‘5%%%1%&%1\%{:;%%?%@ 144, as

thEh &b&ﬂo&{‘éﬂ&!&l@@s N?Tr%@% Al shhil Mo df AGHL.ANST
CLASS 1 - RESTRI Pl TOPES, FOR P HYLACTI C OR

THERARELT 61iRUBRIISERs L Rrst Sptd 0P HROMM A0S Ghdh iRV able 1
reference in its’entirety. Additional methodol ogy
belet:at ed to generating i mune responses, including
mul tival ent responses, is disclosed in US.
Provi si ofi&bleHalirvid dyppgiouods dfche it 29@¢tB4Ghid dRentdnl ed
on Decenber 29, 2004 and i n nonprovisional U S Patent
Application No. __/__SOPPub. No® ) Y(Attorney Docket
No. MANNK. 047A), flg t é & as this
appl i cation, both entitled] VERHODS TO ELI CI' T, ENHANCE
AND SUSTAI N | MMUNE RESPONSES AE%@ABT MHC CLASS
| - RESTRI CTED EPI TOPES, FOR PROPMYLACTI C OR THERAPEUTI C
URPOSES, each of which is incorporated herein by

dhegomde] i n jts gntirety hitral ynphatli cEkaguni z %061
f orNbhe ijnduction jof CTL reSponses is tmgmy m/z)

—Patent—Appticatior—Nos—09/380,534,—0% 776,232

( PUBIY at | «. 200200071%3), now U. $. Patent | No.

6 solfmef7 4 ed dn February=6, 2001, |entit! ed| METHOD
OF | NDUCI NG, A, CTL [RESPONSGE "ea of whijch Is

i ncdApor at @ reiln by re -@ in itls essirety.506 (M+H)
[0049] hi| some enfjodi nents, & i nmunogen can_b¢

\1%4

co-adm ni|st d intral yaphatically wi th an
i mmdAopot er@“i"hg bi ol oyt «@ esponse .no2fof i er (BRWYLHH)

In one aslpecT the li munogen—an include one or|nore

class | NMHC-restrijcted peptide epitopes and a CTL
resggnse |c ....generat. ot her as pagt t he 556%+H)

i munogen ¢ I ncljude one e Bcell epitopes a
an_anti bgdy resporjse can gefierated| In either

aspect, it can be preferre;d that the iimmunogen|| acks

class Il Z-nest rli cted epi topes or at |east ones
t hattAcan |be @ e &l el es?80 M-H)

expressed by a par 's f eat ur ecan be
ensured y—aSt+Hg— rethods—and
standard |ch cter|i j DRpt i de bi nding to MHC
cladd | an "ol | ng nowr6 607 (M+H)

experi ment al— et hgds. The advant ages of

intralynphati c adrini str tion of BRVE[are disclosed
copendi ng proyi signal U. SN Patent Appliication No.
60/ 6A0, 727,ne-d on Dece N9, 2004, a3td in| 557 (M+H)

nonprovi s otia’ U. $. Pate pI icatiom No. _ /

(Attorneyl Docket No. MANNRZO26A). fileéd on the|sanme

date as tjhi ppl ijcat i#on, ot hnerti t| ed METHODS TO

TRI &5ER, M@MN AND Mat : MVUNE REB3PONSESSBYM+H)
TARCGETED |ADMNLSTRATI ON A CAL | RESPONSE

MODI-FI ERS | NTO LYNPHO D NS, each of which |s

i nc porat ereiln by reference inits tirety.

[OO%] hi "emjodi ment€, ferred rmr{}ﬁogews 5f58|(M+H)
cl ass | IVHC restrijcted epi are epltoplc pepti des.
AS T the T mrumn zat T o protocol—above, —Tt—cam be

preferred to adm nister only a single peptide to any
particul ar | ynph node on any particul ar occasion. For
B cell epitopes, free peptide€s—are not ideal

i mmunogens. Preferably the target epitope is

mul tivalent in the i nmunogen. Exanples incl ude
multiple conjugation to a carrier protein; reconbi nant
protei ns and pol ypepti des conprising the epitope, for
exanple, 1gGwith the epitope grafted into the CDR3
position Ig peptlde fu3|on protelns (mnth peptlde at

e o " Y N | I "
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HLA- Al HLA- A*0101 HLA- A*0201 HLA- A*0202 HLA- A*0203

HLA- A*0204 HLA- A*0205 HLA- A*0206 HLA- A*0207 HLA- A*0209
woldosAT0@34 HLA- A3 HLA- A*0301 HLA- A* 1101 HLA- A2B/US2006/000532
HLA- A24 HLA- A25 HLA- A*2902 HLA- A*3101 HLA- A*3302

HLA- A*6801 HLA- A*6901 HLA- B7 HLA-B*0702 HLA- B*0703
Qoruaddo4 HLY- B*(J705 HLA- B§ HLA-B 13| HLBx&t14 HfrsRin/z)
150N0( B62) HLA-B 17 HLA-B 18 HLA- B22 HMa®2M)
HLA- B*Z/0Z HLA- B* /04 HLA-B 2705 HLA- B*Z2/09 HLA- B35

HLA- B* 350/1 3502 HMA- LA- BY3801 HLA B*%Z%H
HLA?B* 3902 “B40 HLA- B* 4 FEH(SO) HLA-B*4006 ( )
HLA- B44 HLA- B*4402 HLA- B* 4403 NALA- B*4501 HLA- Bt 4601
HLA-B51 HLA B*5101 HLA-Ei 102 HLA- B*$103 HLA- B*5201
HLA- B*530/1 - B* |5401 HLA-|B*5501 HLA{B*5502

HLAWR: 56011 GLA'B* 5801 HLAFBPR70% HLA- B 7300 HLA- B79401H)
HLA- Ow* 0102 HLA- OW* 0301 HISA-Bw8304 HILA- Owr 0401
HEAEW- 060 T HEA-OW-0602—HEA— OV 0702 HIrA—On8—HEA-Ow*
1604 M HLA-& Nyri ne HIAKg/ TRy -Ld | H2- & H21 Dgy i1
H2-KK H 2 _k=Yan I| Qa- | - -MBRRat RTl. pa

RTI AT BoVi bOta-fﬂi# Bota-A20_Chicken B-F4 B{F1Z

B- FiaA5 B- F@.i.npanze @ Patr-A*$g7 Pai r - &5Qii_11)
Patr-B*13 P B* 16 BabooN_Papa-4&*06 NMacaque Mamu- A*01

Sw ne SLA (hap yjpe d/d) Virus honol ¢g hCW cl ass
ho 0g LLQIH!e "'2 cd*gss Z=Wl ecul es ass |
Hu%ﬁs‘ HLA- CA- A*0101 HAWAZA* 204 HLA- A* 0202 616 M+H)

HLA- A* 0204 HLA- A*(Q205 HLA- A* 0206 HLA- \*0207 HLA- A*0214
3 HUA- A\1101] HLA- A24 fARA- A* 2902 *3101
HLﬁléksso “A*6801 HOAe b, HLA-E ‘ﬁ 8*070'52tl M+H)

lII A__Rx N LI A _If\ll lII A l')*f\_I[\E llI I\ r')n III A 1 III I\ l')*
N D UI LI =Y | N |

#ocienese zl)e Mlmtcézvtaﬂnmnsefzﬁ 09 tha sAliend vaor prom B%tée compound
HLA- B*3501 HLA- B*3502 HLA- B*3701 HLA- B*3801 HLA- B*3901
1 HL%ethsbﬂzsqsn_sABszdmpAc@nm@@z 1Aped3A M- Bezp@Bby one of the

L e B S T e T

mask AedR*(BH/QL cditelp BIdTOM itsintsStihARy MAL BithGolitit idnBAGSB) br M-H
HLA- Bt 6701 HLA-B*7301 H A-B*7801 HLA-

A RS P AL RS FSE HAL OB 1P ACGRH OB incd 1A e

als E@ﬂé 2nhlARAdBY kO ekl ﬂhré@cﬂ Qm’gg) élizmhda eak
IEb£E ines nﬂg KE”CQ K§h1 Qa- 2 Rat RTI™. P

of%VHrV@t}msalvmlcpme@pa A20 Chi cken B- F4 B-F12 B-Fl 5
B-FI 9 Virus honol og hCW class | honol og UL18Table 3
Est i Qtieecprgeavads pbthirdntsngsn ofay Htmaémneg@n@ vgig meethods well
frequencg rd
lm?regﬁé c¥8%0¥ %gﬁﬁkkaﬁnq%ﬁﬁﬁﬁ% e ?requgﬁgg%gﬁhmdmdomne
I %%andard error. cThe observed gene count was zero.
7y g??”?%ﬁ@ énbodlnents relate to nethods uses,

t her api es, uct ang ns relat d to

omoies Sramble s @ S reS O SRRy L Bk B Fndige o1
otNdrloAkhdlcBGASRS dRorhMerL. i ﬂraqaaanﬂ)@sm&a@ “vihyd @m@cgﬁen gnd its

without |imtation the mcrobes and viruses listed in
diefh |egter) 50 predictive #a#nesses- some enbodi ments relate to or

can utilize antigens fromvarious animals, as well as

B cdldcomhipaet husman GIT Béil) Abi anslidd-Ifisasaesches, 2ndttlfitiolyclonal
her.
R A% bbbtk Bl pRIT e SEed, 180780 Drege,
szfmnﬁxlhérA rI\écﬁxee efmesloﬁal aedthtiene QS Twhhdbodgres obtained from was
i ncorporated herein by reference in their entirety. It
shoul d be understood that in sonme enbodi nents, one ore
nore or conbinations of the viruses, antigens, and
epi topes listed and ref erenc®herei n can be
specifically excluded, while in sone enbodi nents one
or nore or conbinations t hereof can be included. The B
cell epitopes and class | T cell epitopes that can be
used with the various enbodinments are not limted to
those that are specifically listed, as additiona
epltopes can be eaS|Iy detern1ned by the skllled

o M T T o I
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EBV EBNA-4 416-424 | VIDFSVIK HLA-A*1 10 1 (SEQ ID

NO 46) EBV EBNA-4 399-408 AVFDRKSDAK HLA- A*0201 ( SEQ
wODR0O74i0y EBV EBNA- 3 246- 253 RYSI FFDY HLA- A24 pCEEQRI0B000532

I\IO 48) EBV EBNA-6 881-889 QPRAPIRPI HLA-B7 (SEQ ID

NO 49) EBV EBNA-3 379- 387 RPP|FLR HbASBE7 (SE%dj a
obr@esfforE Bk ppRgIRtionpkic SarpEpeNpPEP™i, onjugate

R BB oL 10 %%Jeig&iﬁ%eﬂﬁﬁnﬁ%%% 5
IrNQI6B)enEBs, ERN/GilbeB56lS PenGRERLRESS. AHL e BEn{rSEgcs:Del line

RCTON Y TIPS T .

Be@@)sdzEMér}EﬁNA{% RPN 96ADRSRARMEhd HedeBMOSEE Dalwao&medmm

EBV EBNA-2 244- 252 PPRM—|LPVL B7 | EBV
(BB vpere ghataingd froprigitige @7%@56&%%%@? %@/

414 S8 S SCO1nSs
B S TR AR A s E el e

U.822,-428 ivaCRSIdDVBSiok dacwigy n(ase‘@;ctp@r Ndirg2ipng BYy @iy rin- conlugated

3 TR Bl BB Ao BB e b

frodh BB BIQAMIRE OThe. H2A ] &2, C:ﬁlﬁ@tﬂawm %éthb@lt’NS\ﬁ?)Bﬂgnaﬁ}ﬂceﬂulose

HSKKKCDEL HL 8 (SE

oy (A %Wlﬁgg’(@ﬂm(?gﬂgm Y QCX g@}} fg{%} léovlgileos(egniaT bovine
se e e e i\ as 0 ed

e T e
frgon StesiGell IB:chryologigsy el Yancdupepagadmanp randiued (thidkk cor e

b blheq R e s B B s R 74
uosdg Ergrpliepl e pERT Grse (3B BNe Ty H NP

illorktes 8 VRHRM DY oBads of BliS aq i6HQitbdd dihe/dh)tatHiddktelS- M&'Bferase

438- 446 YTGDFDSVI Pat B0l ( SEQ 7
i aBa P SVRI Y | P VT, 7 RS bBRGE PT By coRgfiered
pr&ﬂém%lo% elfidR g’ﬁ ﬁ%%h%ﬁ%éuﬂ%%ﬂ(o%ﬁ@fh@ DN 2k ctEEWhib iNStion
0-448 CDFDSVI DC Patr-A04(SEQ I D NO 79) HCV-1 NS3

be¢®ﬁe ZDHE1RY (At @eﬂ%/esmmf ALB207 tes SR @ ﬂl@ser\a@ﬁasé hagehpwn NS3

mi gt ORI RaE f  BEG k%okigcgggﬁwzmk?m&a
e TR S At 10 P g gy o

cotdtQagR2SE 01600 0.0 51, 2LMWI00HS uﬁﬁ’lﬁﬂihLHereQﬂ@ Lin{t $HQe bfdount of
NC 88) HIV gpl 20 431440 MYAPPI,COQL +2-Kd

I D
enggng 1t FHLCgieRE 13seles F-cRloprsRAr Ao ) § reduced

5 28° 5 88
e e e T
KHaRp 2K, P&V, 2005 miN/GIKKA R 646 Ao m@eo@ Hsr@@pqupam@ag@)loww stock

e e R

wRGR: 3R 10he %E@Eﬁﬁ@leorﬂeeﬂ:%n((@—:@lﬂe% NEL Q3 bnddnMa@pdde 2xK
586- 593 YLK HEA- B8 (SEQ | D NO. 94) HIV gagp24

fo2 &%1®Eﬁzynilﬂb_emg Weéﬂ_ﬁhgtwt]_@@]po@g@dagdm@og@yupﬂm to 12A and

SR TR -

1ohrihB8conCXR i REN N YhdHisbey B8 tancEhtrAtBR Qo dd riM@eS8ih dhldyoint near

exgaﬁég CE g, w%%ﬁ@%@%@&eg%e?ﬁ%%%‘%%r cach

H V nef 72-82 QUVPLRPMIYK HLA- B*3501( SEQ | D NO 101)

H V-1 gagp 17 24-31 GGKKKYKL HLA-B8 (SEQ ID NO 102)

H V-1 gpl 20 2-10 RVKEKYQHL HLA-B8 (SEQ I D NO 103)

H V-1 gagp24 298-306 DRFYKTERA-HLA-B 14 (SEQ I D NO
104) HI V-1 NEF 132-147 GVRYPLTFGAC HLA- B18 YKLVP ( SEQ
I D NO 105) HI V-1 gagp24 265-24 KRW I LGLNK HLA- B*2705
(SEQ ID NO 106) HI V-1 nef 190-198 AFHHVAREL

HLA- B*5201 (SEQ ID NO 107) H V-1 RT 476-484 | LKEPVHGV
HLA- A*0201 (SEQ ID NO 108) HI V-1 nef 190-198
AFHHVAREL HLA- A*0201 (SEQ ID NO_ 109) HiV-1 gpl 60

A PNIN AN 171 "=l N\ v AL NN A NN~ 1 a1 ~

SO

LQ-K)
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(SEQ I D NO 192) HCV NS2 109-116 Yl SWCLWN HLA- A23 ( SEQ

ID NO 193) HCV core protein 40-48 GPRLGVRAT HLA- B7
WOSE@OTRONO 194) HI V-1 gpl 20 380- 388 SFNCGGEFPCHILUAGWS/000532

0401 (SEQ ID NO 195) HI V-1 RT 206-214 TEI\/EKEGKI H2- Kk

(SEQ ID NO 196) HLV-] pl7.18-26 Kl RLRP - A*0301
aswg@e tet sqmporgd padyGoH wese pddngl to She3ppavErRK m ek 3y the
Ion- olf @ﬂl@.% scll%&n {E!' He 1sber8£m§20%n%ﬂ&)’ é@ﬁ%ﬁon the absorbance at
[A- A*0301 ( SEQ HI V-1 pl'7 84-92 TLYCVHQRI
340lnkn Wby re¢SES c@m@ t Hrn;n pn R‘ﬁp@@lal\@zplqte(@w KiNplecular

T N

wisloAtchidred Qe SldNel 20083 aﬁdbkl&ahcqj agjabd.tv]:él& th&Barious concentrations

QAl SPRTLNAW HLA- A25 ( SEQ | D.NO, 204

of 657 cPROY ARPSATS Wﬂcs%c*eégbiwp% ; gwﬁ%aﬁ%%éﬁ?ml with

the $Ra1TMES 6 oK VIXAANR aleiAG: LREREulds BEINEQOksd EA Melglvgﬁﬂrﬂ-Table 2
775-785 RLRDLLLI VTR HLA-A31 (SEQ I D NG 207)

belB9- 568 Pl QKETVWETW HLA- A32 (SEQ | D NO 208) Hi V- | gpl 20

419- 427 RIKQ | NMW HLA- A32 (SEQ I D NO 209) HI V-1 RT
Inpitro BanPle\BORPloVOsidlitp i\ HE g el S Ebyis [eRpvgle Alus@)teshy.cytoRicity of

A L B 1,
AN e i

1@9 Qi 30 eRE%.NNNERKSl} fdrll BoBhe (mQ (FBSINGAA %4 B)plutlinvint, and
p4l 843- | PRRI RQGL HLA-B7(SEQ ID NO'2 16) HIV- |
mmbztesw 87 Cemsaww (On fsH- %@E@S et 2‘11??0‘F1Hds5/ (liethghesters,
VRERM, L 218 7
CO%’%KEKE’I;L HLA: Bsdd %EI%&)I% Nodé%lbgm V- |nﬂg\éﬂh'§e§%§tg%@%(gl
(3PbhFehLhH A HivAe ﬁng.eatw@s&@lgoﬁat N@rzzzp)gctddl G)Csb) ﬁziter 4 8uthegr 1:50 dilution

RLRPGGKK H | 7
iy g PRI o ACRE (B 5E Rb a3 s ilpted oo S gaded o
acERREVEM] @I\/IB‘D&OB&%U@&EQ)ﬂ Olim}a?e?&]ls Weé-themiaéubaBddar 72 hours
PLRPMIYK HLA- B27 (SEQ D NO 224) H V-1 GP41 590- 597
a%/vew s @2#%@1(11@%& Bhrerbozgyre they! hFWﬁ%tF%)'iDSenfif&ga‘mn
(lm B Wi il fo '3 16@590'1" @;el\ﬁt&% &hMadt \%%fremoved and
1345141 RYBLTEGW FLA- B* 2705 (SEQ ID NO 227) HIV-1 pl7
reBBceflbyhASRELEREuRE Af @3@eﬂEE@G@rN@m@ﬂeﬂmﬂmﬁ@@ B9 gninutes at

1022f62f§270 %/\?L(DV AYt LA B35 dﬁeé%ekv%s%d%%%al%qm%%l%the

nidbed 4f MSW oBBﬁal(tSE@ dbiseriNed Rlﬁiiﬂesl:ﬂn\z’e |Alesgpyp Réte
25422PPPVGDIYH ( SEQ | DNO, 232)
copdyct 2t el ‘HLAD@%) § £ PSR YG@PFCH@%&‘:’LH that
caﬁ;e]s'Sﬁw SONVENAARAGL &ﬁ%la(egggtﬁ BN endd/VodceB@dion curve.
245- ZS?NPVPVGNl Y HLA-B35 (SEQ I D NG 235) HI V-1 nef
Raspls aftBis vFRDVIENETeHinAl 372 ¥R | D NO 236) HI V-1 gag
p24 193-201 GHQAAMQWML HLA-B42 (SEQ I D NO 237). HI V-1
pl 7 20-29 RLRPGGKKKY HLA-B42 (SEQ I D NG 238) H V-1 RT
438-446 YPGE KVRQL HLA-B42 (SEQ I D NGO 239) HI V-1 RT
591- 600 GAETFYVDGA HLA- B45( SEQ | D NO 240) HI V-1 gag
p24 325-333 NANPDCKTI HLA-B51 (SEQ I D NO 241) HI V-1
gag p24 275-282 RWSPTSI HLA-B52 (SEQ I D NO 242) H V-1
gpl 20 42-51 VPWKEATTT HLA- B*5501 (SEQ | D NO 243)
H V-1 gag p24 147-155 | SPRTLNAW HLA- B57 (SEQ I D
NG 244) H V-1 gag p24 240-249 TSTLQEQ GW HLA-B57 ( SEQ
I D NO 245) HI V-1 gag p24 162-172 KAFSPEVI PMF HLA- B57
(SEQ I D NO 246) HI V-1 gag p24 311-319 QASQEVKNW
HLA-B57 (SEQ I D NO 247) HIV-1 gag p24 311-319
QASQDVKNW HLA-B57 (SEQ I D NO. 248) HTV-1 nef 116-125
HTQGYFPDWD HLA- B57 (SEQ | D N&¥ 249) HI V- 1 nef 120-128
YFPDWONYT HLA-B57 (SEQ I D NO 250) HI V-1 gag p24
240- 249 TSTLQEQ GW HLA-B58 (SEQ I D NO 251) HI V-1 pl7
20- 29 RLRPGEKKKY HLA-B62 (SEQ I D NO 252) HI V-1 p24
268- 277 LGNKIVRWY HLA-B62 (SEQ ID NGO 253) HI V-1 RT
415-426 LVGKLNWASQ HLA-B62 vl (SEQ I D NO 254) H V-1
RT 476-485 | LKEPVHGVY HLA B62 (SEQ I D NO 255) H V I

Y A A ™ oA PN @  emmgm N I\ AR N 7 nm A N N~ 1 RIS /A= r/7~\

ﬂ(l

I_L.
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LCW GP 33-42 KAVYNFATCG H2-Db (SEQ | D NG 344) MCOW
pp89 168-176 YPHFMPTNL H2-Ld (SEQ I'D NO 345) MHV spi ke
WO 2M6HT80CL SVWNGPHL H2- Db protein (SEQ | D NO 348LTNE2(66/000532
pl‘ otein 437-447 SRRYPDAVYLH HLA-B*2705 (SEQ I D NO 347)
F pr Ot in 438-446 RRYPDAVYL HLA-B*2705 (SEQ I D
I’lWﬁﬁ%l)P - RPL D myapreqita tpn-say-3 his gxangp Q%lusirm tBq byneficial
| f
o R B R e R R S e OB by g st
arg gorRisletedgdedigiyie iof efficanysn [1@0BdrhpeTitic sredpdb of thieithind ﬂ:slpacttmf this

i |t 19 U S, . Provi sion
ioRliBh. el %ﬁglgg (76 Bl pf Tk B CHE R S has showa
mPAimubint hdtlyeg iNEhoDen d eBpA&SHAHM RIS ah hhifktdEmodel.

| NDUCTI ON OF AN | MMUNE RESPONSE; the discl osure of

Whi CHLIGS celbCodrp ededt®st dren 6 delynll @fernsnN REMIM 64d $redium
entiret Background of the Invention Field of the

supplgRRRtER ith G6YDetaEpteR srame.d BM glReminpsed20 ofl gentamycin in 2
Tﬁ'J fﬁa@lk AREA DRI VR §'J & 20D %Q%ﬁ @}Q 67‘(? MRQS, V\&;’(]em PR treated with

bypassi ng the 1 nvol vemegnt o
0. lj’é W&@m@oam phibd yest ermpdd@dse (daeglsyl Iestens,sdomp@tuedis 1Brraui28 and

T SSRRRSShu SRS LR IE REHES GO0 RTINS

the pdlie fwegndolledted By denkrifhgapiah B@cﬂ]ﬁ'ﬁb@ﬁd SwicdRitR Pﬁ@@%{ettruaﬁeieu saline.
nts relate_ to I Mmunhogeni C COHpOSItIOﬂS

THEEC PHIRE it FRRAGNAR Ly R RBER (S M deh il Bn120 mM NaCl,
0.2 ANEG sﬂa&aEPQO@W Nafﬂ ﬁrﬂ@é}%ro&%ehaﬁgﬁﬂg g Bke ilnﬂ}%gg}s (Roche

functioning of the |mmuhe system ture,
D%f@Sde@dlan@pcrhs,rigdlaan dU $. Al) thed béenaadide&bébreaise)mmdbg/cubated with

ffe d. Descr n
el Sttty 30 Sl Ll S st B e P o
13060 Irprﬂ'édsrglé)tmﬁa&:@ @ichions cém&wa]s F'Br hlmnah@m&@&ubﬁ z:epg 8§ mouse
are a tlg n spgg%flc nmune cel function
i O 5 T PSR LT TR PG RA00 ALesel R GEY e ot
pré‘t@ﬁ F(k].&)wﬁzfg J)MglﬁsinJuB%orp‘{t qd@' P &l & lﬂ:lﬁ%ﬁl A / G agarose beads (Pietce,
ch$ﬁ£en specifi€ entities. However, unl

dbyvers; addeddeltlhfsmd@un ond me@pmkfot b ham atdéﬁsTherbeads wete
a I ce
thdd &‘)ﬁeé%d ﬁ‘jpéeﬂg q%atlgg W%Sh ree. times gs% eu{f; A din rtesusgen%fgd in 10 plL

anti gen, I gen
nopfrmmglhﬂguﬂﬁuioéedyl ﬁﬂﬂﬂfé@%ﬂﬂpbfbuﬁ‘ei@ﬁﬁogen Catlsbad, California, U.S.A.).

t t It
T R EAGR TP HFTRRER ot {60 > IR 9E SFiecip ( TRRPAGE on
4 -1, FERFBIRoWRY BWEdtert bl ahalystli il Q%Hl?blﬁﬁﬁllafﬁﬁ hlﬁi?alnfGSTn

cells fromforeign or |nfecte non cel |

anpydy dellaseeddy dRPye 80 epniygatstl, dfhmityrrorified gmt@ng-mﬂbaﬂgG antibody.

G@n 6k, DA P?@%ﬂe%llshlglﬁgﬁ cf?a%%llﬁ.tﬁ S t11an ed onrtl)(?:}/ssey érffrared

equent
scalvbI@ LeCeas inicoML—INehmdcacUst&) I Thd\ﬂniﬁd nﬁ%stty?roﬁeh t&mpound

|nte act with class 11 p redom pately
trepiRent WAt rormpareddfdn 6?%8%& @%@é congrel é’Pﬂ? ¥Rtesegchstpercent
inhiitidh. Qha s&ults AEChRvOIerdg Bbwpr edom nat el y have a
cytol ytic phenotype, but each of them can al so exhibit
regul atory, particularly suppressive, function. Both
cl asses of MHC protein are transnenbrane proteins with
a mapjority of their structure on the external surface
of the cell. Additionally, both classes of WMHC have a
peptide binding cleft on their external portions. It
isinthis cleft that small fragnments of proteins,
native or foreign, are bound and presented to the
extracel lul ar environnment. [0005] The antigen receptor
of T cells, or T cell receptdr (TCR), recogni zes the
conpl ex formed by peptide and MHC marker by binding to
it. The MHC is highly polynorphic with the result that
the specificity exhibited by a TCR is dependent on
both the peptide and the MHC marker in the recogni zed
conpl ex. This requirement is called MHC restriction. T
ceII |nnune responses are |nduced mhen T ceIIs
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preferably within about 4 days of a second nenber of

the pair,

and wherein an interval
worodsarsiof different pairs is at

bet ween first
| east about, PET/UB2008/000532

9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19 or 20 days,

for exanple

Preferably,

an i

nt er val

bet ween first

n%‘mltie?-‘ SCOF isdérfziee erdtlblpm brdirgd a@mp@asis oéﬂmmve_tmoda@yld HL-60

h LNt erva et ast entrain
got%zg%{ dEQS"E% pr?cipuagon V\ﬁg 6'1 esﬁé“ﬁ%? gﬁ oka 55 1 vention.
1 and about 150 days about 3 and about 125 days, and
prnf er abl y about Z-and about 100 da\/c for nvnrml e
The nethc tih l,ude GST=n
€ntipgend §p ef(% | | nnueéST ;&ﬁ o nsgq ﬁMsh u(l:algl“'60 inhibition,
under st oqd SO od t he o,u %
ajl - [IOH n9[nods o zgt T o agai HV
cgﬂ&gg?e difi®d to lgenerdie dn | he resoonﬁi 20
i nedigkdi Nngd 1 nruni zatli on agai ngt HSV, HBM, HCV, HP\,
nyézgnflueﬁ?g virus, , RSV, EBV, neasle§3V|rus, NM
ot \l thor A oo Vf‘
I_IJUI (J. VI I UD, UI (J.U I IIDL CTTC T Ul OoOC DU V IUI U
avoildance or 63ni mijzat i oﬁ'>80 CD4 attivdtion &t 88
expgnsi on caggﬁe advantggeous. [0QgAl Al so, spne
—enbodi-neq to sets oft i mmunogenic conpositions
f orid ndudi ngNavh innune]ﬂMBponse iINMa mgnmmal that NM
i ncl,udes [abo e entraiging doses d at
Ipaqzt one mL')ﬁwa @g erej N he lentrafhin 84
dosas |ncludasoa nuclelcoaQ|d encodamg an H 4.7 92
rmronoger], ang_wherernthe_anptifyrng—dose—nctudes—=a
pepﬁide epitoé% and wher &4 tlhe epltope is ptesented ??
by APC expresglng t he nygl eilc a0|g3 In some @spects, o5
+ho cot o lnf A~~~ L ANnc oan 1 W= PN a +han G
TS SCTUT S UI L;UII}JUDI LI UTTS o art I IIL;I UUC LIL) I C CITalrt U
ent f%ai ni rjg d@8Bs, flor ex&Mdl , abol® 1-7, 1-% 1-]9, 95
1-1G or rore Jay sone aspgets [at Lﬁﬁft dne do furtherg,
__can—ihcly vant —for lexanple—RNA—The
ent 8ai ni g artdOanpl|i fyi ng.2doges catd be |in a tarriler 90
Sui ,aple|for rect[ adm stratlo 0 t([he rypphatfic
9V§¥%ﬂ1 flor egg a IJ’ ode ?#%e ucl ei ¢ acild can38
be u)plasnldizﬁhe epltqmﬂ can be MMl ags | MHC 77
eprtopeThe YHC tanbe—any WHC, illL,i uding; o1
exampl e, [thos 31 stled i n“Fablles 1- i Ncl udi 50
cxwmQPathps @b fhe samgy Wil e qﬁppr enbgdigfﬁ}s 31
Q'JC\JI LA YA 1L 3” eXCI U e an‘l CnC UI IIUI C UI tlle ™1 I\/S Cr
con®? nat ilons Bhereqf. | es |3-4 NNcl ude freduendies 61
forq i he I|i st HLA anti ggns. |[Pref bl'y, the HLA |can
be, 14 Forexanpl n, HLA- A?gﬁHI A-1B7, g(i(g the like. The *
i mmunogen cdﬂl\/ﬁ —mzdlmadtmtanmaaped cﬁpedlahyla:yt;er mdstlrnddecan
include, for exanple, a |liberation sequence. The term
"1 DEtreatidofihc deef thRsnweadech hrepetent inkibdefsd oGS T A1-1, and are
U.S. Publjcation 2003- 8634 é&&
alySeeen ffiuvezfeb%} Wi e Fﬁ’&ﬁ? ﬁﬁzr@eﬁwﬁﬁd‘“ hutman

GS’?fs@Er%Eiﬁl@s Hike dieBhy® Bdedsk 81 M&ov&@t%d' HIHAQGE I FANGPEIS and many

target - associ at e

antigen,

for exanpl e,

an anti ge

n

shpwsignifisaninhibitipe of G§T¢ @f Meastited i frrinogmepLsipithiionassay.

fragment of a target-associated antigen that

i ncl udes

an epineo péth@ digthyé estet|domplonudschf lblgis inveiaticst werd alsh gasteid for their

abﬁ%hﬁ’ en ance e (ﬁ}h‘g’rehga%o

ove,

can

%ﬁ-go ceC[‘lI df his Fs%a

e replace

nuclelc aC|d encodi ng one or nore of the follow ng:

HSV i mmunogen,
HPV i munogen,
i mrunogen,
i mrunogen,
Vi rus i mrunogen,
ot her di sease where avoi dance or

or a neasl es

an HBV i mmunogen,
a CW i nmunogen,
an HTLV i nmunogen29-an RSV i mmunogen
. Vi rus i munogen,
or an i munogen associ ated with any

m ni m

an HCV i mmunogen,
an i nfluenza virus
an EBV

an Ebol

zation of

CD4+activation or expansi on can be advant ageous.
[0025] Further enbodiments relate to sets of
|nnunogen|c conp03|t|ons for |ndu0|ng a class I

a

Peg tlbe;beél%é{al effect of

an

an
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Publ i cati on No. 20050079 152Al, entitled METHODS TO

ELI CI T, ENHANCE AND SUSTAI N | MMUNE RESPONSES AGAI NST
wORMOIABS | - RESTRI CTED EPI TOPES, FOR PROPHYLAETT/CSER6/000532

THERAPEUTI C PURPOSES, which is incorporated herein by

reference in.its entirety. Addjtional nethodolo _
the &R of Bgmch)ﬁgn PiprEne g eriagen of ﬂmf@ené%uman leukemia

celllBink :k'nvbﬁ‘}"o.eﬁﬁesé ?e%@l%@éonsicﬁreqip?&ji%QGf Efﬁc&%%}la marn |
Provi si onal Patent Application No. 60/640, 2, tiled
mpelostevisiinaybepmise THEA 94 rwhi¢hnenhemss diffesintinédn ibltiSs afat, &agt shown
|.ication No. / , (Pub. No. Att grney Docket. No.
m ‘Eﬁ%&“@“&%%@? f faﬁmer% Tegeptast sl ey Ver infubiced o
3L A& 9%, COOER 28 Abhd i sl nYEIHEDSR, ?Qnﬁahateﬁl ReMENAONG R um
AND SUSTAI'N | MVUNE RESPONSES AGAI WHC CLASS
uspd g PRy Exmpples) mdpiRstestromprROEHsAeTd © R STHERARELE BMSO
h ' i S in ated. h in b .
coRdtiRbnror ERANTRL MG ated 088 POLBLERON] S kpficy 5 grin
20°Q) artdhveashertieich 2 il é-cClllphogspensterddsalimU@BE) ddntdihifp 2% FBS,
Pat ent LiLcation Nos. 09/380,534; 09/776, 232
et ERr L SR O R st A5 Gl 4P Apaberordg 1L
& _donihidakQ0s Feh 1 . sta j cells
PRt iy S50 LSRR e
WeIR EorsRided i heldrqicdly PP rerteining 27/nFBS Sherrelly wery harvested by

ce%%f_@u?%]:ioﬁ A25¢ I%g% ?c?%%?r?]{ﬂ% Bhss) Al r%s%%%&tgﬁg e(l)ﬁ4argL %S containing 2%

m nr ste ynmphdti ca
FiSiitbe eqrotfientll atrfangedtprabiogio @D 11k sponker fobgiafblecytésBRY) .

s R BT e PY ¥ SRR PO & BCSpe0 SAeH e R Biosciences),

All 8850 ReR datudiel eALlicat-edith DMSO thgkol ABIRESEent BEdifferentiation
i mmunogen can_incl ude one or nore B cell epitopes and

VA FRRIRTPO YA P EBlsdke dam! BemgbnBMI@dontiql Ssirehlaf the tested
coﬁfgpgﬁﬁ:&s' enhincE@hNBErRELEB0h SR HINR] chiie 1 mmunogen | acks

class Il MHC-restricted epitopes, or at |east ones

t hatg, gan,he t €. Ch a MHC al | el es

e GANRE USSR R ISP M BB 1400,
cogmpsundsgespyciallgian thei diessird, he@xpéced o tacmbetapdtiodly tansbtentiate the

o B A B S L BAA s BTN ok My
tuBXPEIE, RRAE khd Tbi@eiSn of BV Peedinds AWARNLIRS, Himulate the
ntralynphatic adm nistration of BRVs are disclosed in
diffesprtiaHPh Bt PROSVRATOR Apitigs tethe mayeloneppagspive efeqtoef dhsmotherapeutic
298, 849 mbAdlatelHeh B 0N ipﬁlcl%ﬂgiéar Wy, 2004, and in
nonpr ovi si onal U.§. Pat ent plication No. _ /
(Attorney Docket No. MANNK. 046A), filed on the sane
date as this application, both entitled METHODS TO
TRI GGER, MAI NTAI N AND MANI PULATE | MMUNE RESPONSES BY
TARGETED ADM NI STRATI ON OF Bl OLOG CAL RESPONSE
MODI FI ERS | NTO LYMPHO D ORGANS, each of which is
i ncorporated herein by reference in its entirety.
[0050] In sonme enbodi nents, preferred i munogens for
class | MHC-restricted epitopes are epitopic peptides.
As in the immnization protocol above, it can be
preferred to adm nister only a single peptide to any
particul ar | ynph node on any particul ar occasi on. For
B cell epitopes, free peptides are not ideal
i mmunogens. Preferably the target epitope is
mul tival ent in the i nmunogen. Exanples incl ude
mul tiple conjugation to a carrier protein; reconbinant
protei ns and pol ypepti des conprising the epitope, for
exanple, 1gGwith the epitop@-grafted into the CDR3
position; 1g-peptide fusion proteins (Wth peptide at
N or Ctermnal position); and iterative chains of the
epitope with or without spacer sequences; and ‘
dendrinmers. It is preferred that any carrier protein,
whet her nonoval ent or nultivalent for the epitope, be
a self-protein so that the recipient wll have at

oy o a Y T T e T
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HLA- A*0202 HLA- A*0203 HLA- A*0204 HLA- A*0205 HLA- A*0206
HLA- A*0207 HLA- A*0209 HLA- A*0214 HLA- A3 HLA- A*0301

wolAocA744001 HLA- A23 HLA- A24 HLA- A25 HLA- A* 2902 PCT/US2006/000532
HLA- A*3101 HLA- A*3302 HLA- A*6801 HLA- A*6901 HLA- B7

HLA- B* 0702 HLA- B*0703 H A- B*0704 HLA- B*0705 HLA- BS
FqtmRlagen ﬁﬁ&lﬂ%ﬁ“ﬁﬁfﬂﬁs’lﬂ@wa@e@;athfAanl?tlmAoms compounds of
thislifvcB2an, by BRY dlafisRi2 702 HLA- B*2704 HLA- B* 2705

HLA- B* 2709 HLA- B35 HLA- B*3501 HLA- B* 3502

HLA- B Q0 b A 5389 Le ATl An B r? i ;3' - B 3924 o 40 ino:
HLA-B*40012 (B60)  HLA- B*4oosgrg el kﬁ%ﬁ%ﬁ%"’ﬂ?@@%ﬁ&?“’mg'
Compe@d4403 HLA- B*4501 HIS-(364861 HLA-B51 HLA- B*5101
_B*5102. HLA- B*5103 HLAB* 5201 HLA- B*5301
M ﬁﬁl'éfpéﬁeﬁ%t‘?ﬂLA- B* 5501 Hhﬁég*wé%oz HLA- B* 5601
Stiif- B*5801 HLA- B*6701 HL299B%7@01 HLA- B* 7801

A- OW* 0102, HLA- OW* 0301 HLA- Ow* 0304 HLA- Ow* 0401
Hgtﬂméﬁhﬂﬁe&@w 0602 HAYAW 0702 HLA- On8 HLA- Ow
Mik&RsMiide AeiGidddr | ne H2- K dgpsDd H2- Ld H2- Kb H2- Db

H2- Kk H2-Kknl Qa- | a Qa-2 H2 MBRat RTI.A a RTI.AlL
ang heq mixtRe iseeoiprass@opfonr bl @iidiad Bié hatd-gelbfin BafshleScontaining,

- i ee Patr- A% atr-A*l | .Patr-B*01l .
fophinf, $3) BR3P G oh B ROl S e s ek Rk anlrg
su§whsien &I Afilph &b Ft)exAthplbish bm?lm ]h@ﬂ%lc@]htﬂ@s‘é, igme
fhom)l 9 UL 8Tablg@‘2§m§1 pss. Ipll?’/l—% Mo ecg{ es ass I> blgm_nt
(Eqh AP IPAEA ™ ORISR 518 Bk orortmpleadinthpbgighalate), and drying
thékilhs B} 8RBYrakib o395l A- A* 0206 HLA- A*0207 HLA- A*0214

HLA- A3 A- A* 1101 HLA- A24 HLA- A*2902 HLA- A*3101

HLA B G208 P A B O S0 HEA B 008 FLA Tk B 4 R o
exaBpl¢ a{ BERmpLAtBRY a¢deptable 2710 20 iHeoRcBARAADD dfill P BAGin phosphate-

* 350 A- B*3502 HLA-B*3701 HLA- B*380 . :
NV TS O T T
steHleAoBia 6o Bl g, b exBitfle H50-nE 44D mBof #Hidinvention.
HLA- B*4601HLA- B51 HLA-B*5101 HLA-B* 5102 HLA-B* 5103
HL AARE B2 8delaAydBhilB&Dfokmtde Ao gééilﬁéedﬂy%ﬁﬁéﬁég he compound,
HLA- B*5502 HLA- B* 5601 HLA-B*5801 HLA-B*6701
agaif forgxamiplq 234 phageperyiically Accenrble et i Asudiablg Podfer, for example the
hblphs O s 0 000 ' -
PEAT OO S0 P e buctiefsigtle Bl ol Hihiriog the sglusion
andqdisppiasipl & intg skitablxterdle Rals, IRAfhilizAg (R bolutdth Bavtinte: the water, and

t a- Al ta- A2 i cken. B-F4 B-F12 B-F 15 B-F19 .
e B bR PR orb e et Pt pfdig of st wares,
andEdleiremhetitug e Belufisre A BE it Adilvild o @RkisB8ASH #8813 8olution such

éﬁg)u ncy. bStandard etror.Tabhp 4 Estimated gene
as §- %8 Dlotdsintyvan s infurian AL kst esedeftrrrrgns infusion.
Standard error. cThe observed gene count was zero.

[ 006¥Fattrly: ahpowiebfrrulatomis erqparaddtyiibelmethoded US Published
erabies [ u C ositiaons related to .

AppREKERNGE200s) bbos f A% Sk an ) SOTRRSE L 20Rpb S G rention
in pliceaf cainperask} ofahat ibliertion;j ad abiydle Igtiphiiase s, desdibed di that
mﬁ&tﬁgyt [imtation the m crobes and viruses listed in
PUYSH{%s 5-7. Furt her nor e, sone enbodinents relate to or

can utilize antigens fromvarious animals, as well as

B cell and class I T cell epitopes fromthe antigens.

Wthout being limted thereto, exanples of sone

antigens and epitopes are listed in Tables 5-7 and in

the other references cited herein which are

i ncorporated herein by reference in their entirety. It

shoul d be understood that in sone enbodi nents, one ore

more or combinations of the3Viruses, antigens, and

epitopes listed and referenced herein can be

specifically excluded, while in sone enbodi nents one

or nore or conbinations thereof can be included. The B

cell epitopes and class | T cell epitopes that can be

used with the various enbodinments are not limted to

those that are specifically listed, as additiona

I L Y Y T T I L I e 1

LN

e o . S 1
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(SEQ I D NGO 47) EBV EBNA-3 246-253 RYSI FFDY HLA- A24
(SEQ I D NG 48) EBV EBNA-6 881-889 QPRAPI RPI HLA-B7

WO 3G RN 49) EBV EBNA-3 379-387 RPPIFI RRI . PCAUBZ006/000532
(SEQ I D NGO 50) EBV EBNA-1 426-434 EPDVPPGAI HLA-B7

( SE EBV EBNA-1 228-236 | PQCRLTPL HLA- B7
T}(@@% %ﬁﬁé&%ﬁ%@qwgm sysabletegeyonty meghad figr the

Ghd DN 33en&HY EBNA-1 550- 558 QPGPLRESI HLA- B7
( EQ ID NGO 54) EBV EBNA-I 72-80 R PQKRPSCI HLA-B7 (SEQ

NO. 565 BRI ATD L3551 5 ARBRRRD A B ey e

FamplgeyEEBNle 2bovkdis ZWMM&HI;A)T B&?er(?:ﬁ!ﬁ@w.hiﬂs NG (Bipnt

oA S S i BREERAbE® HR B4 304 Moo e i

in@ZSEd toADOSRe APCAI0MR Lt ﬁ%/r(ﬁ?E@l 60 Dy LT E B s
222-231 CPSLDVDS P HLA- B7 ( EQ I D NO 62) EBV BZL

adpinisteied oRp AL dEDO! fyadiys eysseehr FfDV £63) EBV EBNA- 3
339-347 FLRGRAYGL HLA-BS (SEQ ID NGO 64) EBV EBNA-3
26- Sqhitgathiapmvontionhas hgn desmibadin mepjss tiopEWthNgscif 8 emb@iiments

RN AM R A BAEp eﬁE%S’JE’%r%%g %@W@ﬁé%éﬂpr B rgard to that

skifl 7in @ Bhi Gk HBBYEY thatled\BFalebBOdf 2h¢ GECHitAly NGBS HEvAISInd methods

il 5 B FEGeLD ) VS oh oot B iR o ieded

withirotheifpllchfn28aiAPL MGYPLV. H2- Dd (SEQ | D NO 71) HCV NS5
409- 424 MSYSWIGALVT H2-Dd PCAEE (SEQ I D NO 72) HCV NS

205- 213 KHPDATYSR Papa- A06 (SEQ | D NO 73) HCV-1 NS
159- 167 TRPPLG\WF Patr-B13 (SEQ I D NO 74) HCV-1 NS3
351- 359 VPHPNI EEV Patr-B13 (SEQ I D NO 75) HCV-1 NS3
438- 446 YTGDFDSVI Patr-B0l (SEQ I D NO 76) HCV-1 NS4
328- 335 SWAI KVEY Patr-Al 1 (SEQID NO 77) HCV-1 NS
205- 213 KHPDATYSR Pat r - A04 (SEQI NO 78) HCV-1 NS3

440- 448 GDFDSVI DC Pat r - AO4( SEQ | D I\IO79) HCV-1 NS3
400- 409 KLVALG NAV HLA- A*0201 (s Q I D NO 80) HCV-1 NS3
440- 448 GDFDSVI DC Patr-B16 (SEQ | D NO. 81) HCV-1 env E
118- 126 GNASRCW/A Patr-Bl 6 (SEQ ID NO 82) HIV nef
117- 125 TQGYFPQAQ HLA- B*3701 (SEQ I D NO 83) HIV gagp24
143-151 HQAI SPRTI, HLAOW 0301 (SEQ ID NO 84) HIV
gagp24 140-151 QWHQAI SPRTL HLAOW* 0301 (SEQ I D NO
85) HIV gpl 20 431-440 MYAPPI GGQ H2-Kd (SEQ | D NO 86)
H V gpl 60 318-327 RGPGRAFVTI H2-Dd (SEQ ID NO 87) HIV
gpl 20 17-29 MPGRAFVTI H2-Ld (SEQ I D NO 88) HIV gp4l
583-591 RYLKDQQLL HLA A24 (SEQ ID NO 89) HIV gagp24
267-275 |1 VGLNKI VR HLA- A*3302 (SEQ I D NO 90) HIV gagp24
262-270 El YKRW I L HLA-B8 (SEQ I D NO 91) HIV gagp24
261-269 GEl YKRW| HLA-B8 (SEQ I D NO 92) HIV gagpl 7
93-101 El KDTKEAL HLA-B8 (SEQ I D NO. 93) H V gp4l

586- 593 YLKDQQLL HLA-B8 (SEQ I D NO 94) H V gagp24
267-277 | LGLNKI VRW HLA-B* 1501 (SEQ ID NO 95) HIV
gp41l 584-592 ERYLKDQQL HLA-B 14 (SEQ I D NO 96) HIV nef
115- 125 YHTQGYFPQAQ HLA-B 17 (SEQ I D NO 97) HIV nef
117- 128 TQGYFPQAQNY HLA-B 17 T1 (SEQ ID NO 98) HIV

gpl 20 314-322 GRAFVTI GK HLA-B*2705 (SEQ I D NO.99) HV
gagr 24 263-271 KRWPLGLN HLA- B*2702 (SEQ I D NO. 100)

H V nef 72-82 QUVPLRPMIYK HLA- B*3501( SEQ | D NO 101)

H V-1 gagp 17 24-31 GGKKKYKL HLA-B8 (SEQ ID NO 102)
H V-1 gpl 20 2-10 RVKEKYQHL HLA-B8 (SEQ ID NO 103)

H V-1 gagp24 298-306 DRFYKTLRA HLA-B 14 (SEQ I D NO
104) HI V-1 NEF 132-147 GVRYPLTFGAC HLA- B18 YKLVP ( SEQ
ID NO 105) H V-1 gagp24 269224 KRW | LGLNK HLA- B*2705
(SEQ I D NO 106) HI V-1 nef 190-198 AFHHVAREL HLA- B*5201
(SEQ ID NO 107) HI V-1 RT 476-484 | LKEPVHGY HLA- A*0201
(SEQ ID NO 108) HI V-1 nef 190-198 AFHHVAREL

HLA- A*0201 (SEQ ID NO 109) H V-1 gpl 60 120-128
KLTPLCVTL HLA- A*0201 (SEQ ID NO 110) H V-1 Gp 160
814- 823 SLLNATDI AV HLA- A*Q20L (SEQ ID NGO 111) HIV-1.

PNy o ey o 4 N N IO\ IR AT AL NN A I N~ ~ R 1~ A A M~
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(SEQ ID NO 194) HI V-1 gpl 20 380-388 SFNCGGEFF HLAOW
0401 (SEQ ID NO. 195) H V-1 R T 206-214 TEMEKEGKI

WoRed€l074BEQ | D NO. 196) HHI I W--11 ppl| 77 18- 26CT/US2006/000532

KI RLRPGGK HLA- A*0301 (SEQ ID NO 197) HHI I W-- 11
PP1177 20-29 RLRPGGKKKY HLA- A*0301 (SEQ ID NO 198)
cHHLI W=~ | RRTT 325-333 Al FQSSMIK HLA- A*0301 (SEQ ID
1 199) HHI I W--11 ppl |77 84-92 TLYCVHQRI HLA-All

(SEQ, I D NG 200)., HHI | W--11 RRTT 508-517 | YQEPFKNLK
L LA AP ?f)éh?\g%%) HHI I W--11 ppl |77 28-36
KYKIGKH WW HLA- A24 (SEQ | D NO: 202) HH | W- -1 |
gggﬁvbzz oogs- 62 LFCASDAKAY HLA-A24 (SEQ I D NO 203)
HHE | V- - PPO8gaaggr 2244 145- 155 QAI SPRTLNAW HLA- A25
(SEQoL D NGO 204) HHI I W--11 ggaaggpp2244 167-175
EVI RVESAL HLA- A26 (SEQ | D NO. 205) HHI I W--11 RRTT
593- 603 ETFWDGAANR HLA- A26 (SEQ | D NO. 206) HHI | W--1 |
wI9gpP4411 775-785 RLRDLLLI VTR HLA- A31 (SEQ I D NO 207)
HH | W--11 RRTT 559-568 Pl QKETWETW HLA- A32 (SEQ | D
X NO-p@i8tantiHbi Mysghakdmglppls | 2200 419- 427 Rl KQ | NV

R e A AR e O g
arflfToftibElsubltifardd HBR, oSQallyRublitdibd hedhoMel, IR optidrhily gthbstituted

, L TLWORPLY HLA- A*7401° (SEQ I'D N'O :2 12) H'V-1 gag p
eieioralisd a8BRTI NAW/ HLA- B7 (SEQ I D NO 213) HI V-1 gagp24

#4515, A 50 OB Il s

hegagurgd s dpEpRIiReGstiFtAl BRGSEGLYID NO 216) HI V-1 pl 7

2 R HLA; B8 (S | D 21 HI V-1 f 13-20
o 52 TR O 0 R PR 2L G L e
ot BlsMEKGEE chihpodfll drIshdd- DiztR). H V-1 gag r24 183-191
DLNTMLNTV HLA-B 14 (SEQ I D NGO 220) H V-1 P17 18-27

KI RLRPGGKK HLA- B27 (SEQ | D .NO 221) HIV-1 pl 7 19-27
2‘|RLE§®@R%PPE‘K1A%§C%’(‘§ gt faepytamyly. | gpa1 791- 799
GRRGWEALKY HLA-B27 (SEQ I D NO 223) H V-1 nef 73-82
3. QVPREME MK ot o BRalm(1962Q N gghonkliyVeub st d R 90cRAtky1,
RYL DQ%,HLA- B27 éSEQ ID NG 225). HI V-1 nef 105-114
OPﬁzP{@@Y BRIt Gors Sy Aotesterpatidy apponadiy spleyituttd phenplept optionally
sukdnddd. RYRLIEGW HLA- B*2705 (SEQ I D NO. 227) HI V-1 pl7
36- 44 WASRELERF HLA- B35 (SEQ I D NO 228) HI V-1 GAG P24

262- 270 TVLDVGDAY HLA-B35 (SEQ I D NO 229) HI V-1 gpl 20
4. 42- Bhe grryppEniorf Hlaitk3AVIRESY (SHECobSNOy2BOpxykitMethyl FF1, pyridinyl,

- H A-B35 (SEQ ID NO 231) H V-1 gag p24
o g@‘ﬁ"%@z@%@%ﬁ?‘@m- B35 (SEQ I D NO 232) HI V-1 RT
342- 350 HPDGVGYQY HLA-B35 (SEQ I D NO 233) HI V-1 gp4l 6

5. 11- B8 cTANRMKABWkL A-vB5e Y SEQcbEEND: 234) HI V-1 gag
245-253 NPVPVGN Y HLA-B35 (SEQ I D'NO 235) HI V-1 nef

120-128 YFP . HLA-B37..(SEQ I.D NO 236) . H V-
6. 8 5 ThE B B AR HaronY (st Hom R Sy eyl or 2
fluglo/ cl26ko 20 e IR RARFAAIKK M etiloRy, BA Zriffudfen bRyl 8) HV-1 RT

438- 446 YPGI%CVRQ_ HLA- B4Z (SEQ | D N‘%.Y%‘)?ps’w V-1 RT

591- 600 GAETFYVDGA HLA- B45('SEQ | D NO.240) HI V-1 gag
p24Tg%?%%%"“ﬂmpmﬁwl}qmthsshew@@nwsweﬂ1) HI V- |

gag p24 275-282 RWSPTSI HLA-B52 (SEQ I D NO 242) Hi V-1
8. gpl 20e é&nﬁc}un\e{%wg%eﬂ-tﬁé ﬁéll:}p& s&l%ggté@rm%%%):he substituents
U HIV-1 gag p24 147-155 | SPRTLNAW HLA-B57 (SEQ | D
is ingheApOsitigRy. | gag p24 240- 249 TSTLQEQ GW HLA- B57 ( SEQ

ID NO 245) HI V-1 gag p24 162-172 KAFSPEVI PMF HLA- B57

(SEQ I D NO. 246) HI V-1 gag p24 311-319 QASQEVKNW

HLA-B57 (SEQ I D NO 247) HIV-1 gag p24 311-319

QASQDVKNW HLA- B57 (SEQ | D N®248) H V-1 nef 116-125

HTQGYFPDWQ HLA- B57 (SEQ I D NO 249) HI V-1 nef 120-128

YFPDWONYT HLA-B57 (SEQ I D NO. 250) HI V-1 gag p24

240- 249 TSTLQEQ GW HLA-B58 (SEQ I D NO 251) HIV-1 P 17

20- 29 RLRPGGKKKY HLA-B62 (SEQ ID NO 252) HI V-1 p24

268- 277 LGLNKJVRMY HLA-B62 (SEQ ID NO 253) HIV-1 RT

415- 426 LVGKLNWASQ HLA-B62 vI (SEQ I D NO 254) Hi V-|

P——— A — A 1 1 IZ7PFpr=~\ 721 1. V'3 nmn A N N~ 1 A I N /™ -

X

7.



(SEQ I D NG 345) MHV spi ke 510-518 CLSWNGPHL H2- Db
protein (SEQ I D NO 346) MW F protein 437-447
WORRPDAWYLH HLA- B*2705 (SEQ I D NO 347) M/ F pPOTRISZN06/000532
438- 446 RRYPDAVYL HLA-B*2705 (SEQ I D NG 348) M/ NP
281-289 YPALA HEF H2-Ld (SEQ | D NO 349) Table 6 HLA
9.0 asthy coppraupd of Find Mhere dbrde SonlRASSPRRENEDEf ones
Technical Field This invention relates to tripeptide
10and Tied doaRRhi deaSWdc VI eRimPNR IRE&H Y i¢ &l mgmeﬂ | SHeQNS1-
contai ni ng them r?hwiai r %grrls?rpaceuti cal lﬁgé’g, rlfd ?ét#aﬁie?ﬂJ o
2-pandiah 26 dorer 4iplkeny il gy 2-ABt ouUb (RathetstaarNipbeny’ 59600 ionally
. 7 . . . E r e
o Vit P e R Mg Ry g3 et £BEAC O, coor,
ot]-hiRe groaps Oriaire RubCi,adity)ons Nos. WO 95/ 08563 and WO
96/ 40205 di scl ose various tripeptide and tetrapeptide

co unds t ha re | .ogs.of reduced ut at hi one ,
e D oAl p Bl TGRS 2ot ey St BB e oo
chitfro tdpend, aydrukA nldMx) Th@BfAGSE] tiifladmeni.r CL- 10 al kyl or
al’kenyl or C7 2 aral kyl esters, am des, and m xed

est er./ am des, re:. Zis S, Q or C nis 1lto 3;
L2ohe ‘ﬁoglpgu’&‘il\g@ﬁ%lﬂ“d“n“’h%e 2,15 §“i”§1‘a Cl 20 hydrocar byl
optionally containing 1 or 2 nonadjacent O S, or N
13het erRabaPound BSEET 10t HiRd 7% 2MBNer 4—9fphg1i1F¥§§u,Q§t2i—,t3{tcﬁq
&th hal o, -NQ -NO 2, -NR 2, -OR or -SR, where Ris
4-(Gs pheterparyDplrqayl, eachgpapnaly sustugswith fleorp, chinve, oraias hpdroxy,

m e ' : other X is Cl-4 al kyl; and when
%p%’néggl%eﬁg}@g%ﬁo el' X is as above defined and the
other two X are independently H or Cl-4 alkyl; YCOis
14g. g|The compepnd of dhimaldpyhege §linz-gb-yor bbpbpayiil yr 2.gByogl v,
.  nan Cis an amino acid coupled through a
4@2—%@%&%@’&% @At he remai nder of the conpound. The
compounds are descri bed as having vari ous uses,
15i ncllibdicngppasnd efageg ohs ofidgifvgl1 tbn4 chaisacdigdid. zi ng
gl ut at hi one ~-transferase (GST) isoenzynes, in

determ ning the. GST coppl.enent f cells and tissues,
104 ?&F&W%@%ﬁﬁ%%???ﬂ%gqlt?aé B H1'%i'ng agent s,
and enzyne inhibitors; and therapeutically to:

17 pot dhkicain@otidibofogdimtiGrha ief €galig] atstehenot her apeuti c
agents in tunor cells, selectively exert cytotoxicity

in nor cells,. elevatethe production of
Byr a;[gf(‘i%’;ri‘?%‘flmsa r%ﬁﬂa}géh”(t@\@&praﬂ@&&ﬁ%tﬁrs in bone
marrow, stinulate the differentiation of bone marrow,
19.m t ThatempbendemmimagBMidesithpctise ef fects of
chenot herapeuti c agents, and nodul ate henat opoiesis in

bon% marrow. TLKIIl 7, identified in those patents and
205 ubite spPBAARE ol 11that insslecisd dirvar i ously as

. Em}%}lbg N h Lhe o Bz) - PG,

- Yggllilga(it(lﬂ %lgrﬁ;&l%%%’f G anlggk%%zL%lﬁ g(GI,§ flilsgy 1eglclgf’f Cg he)se
L-yeghttpiorird §[(4-ahlggophanyl) methylsutfonpburdhngkD-phenyiigiycine, a and

t Y[@}g/t?lg?ﬁgtlE%??EthhX];pﬁ%‘X%‘ﬂr?g?)ﬁk?lr'ﬁl?rll_ﬂ'@y%ﬁeé‘ﬂﬁw@f} phenyl gl yc
L-ygheamiflt | (2-bip hiemiti e thsT) aBdnyfil -hlail-DhplaRylbkEife, Of
a ]Fr oxli ely 400 _n{yl TLKI 99, identified in those
LVatteRYs- C%ﬁ&‘ﬁr“r‘@a syhbmgthyyofiond bL-alagyk Brphemydglysige,
L-y&hdtarhylOE { [Td-Hhindlflm¥v 26 11, ARG aLe the
y%ﬂmet yl {[gngh\asg%r %%wsglé%%ygrzlg ,;lal?}ggg p%%%?@%f@é us
Publ i shed Application No. 2003/0100511 and PCT
I nternational Publication No. WO 00/44366 discl ose
lipid formul ati ons, including |iposomal fornulations,
of diesters of conmpounds of2tthe formul a: where: each
ester is 1-25C, YCOis g-glu or b-asp; G is
phenyl glycine; Zis CH, O or S; and X is 6-8C al kyl,
benzyl, or naphthyl, or a pharnmaceutically acceptable
salt thereof; or a conpound of the fornula:where: Rl
and R2 are independently chosen fromlinear or
branched al kyl groups (1-25C), cycloal kyl groups

PN PN N

NN N
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consi dered catal ytically renovabl e, may al so be

renoved acidolytically. For catal ytic reduction,
woypictakdoy, the conmpound is dissolved in a sui Pabius2006/000532

sol vent such as a C1 4 al kanol, or a polar protic

PGl g o AR ROLA AP € ol vent.  espect al 1y
L-rgataaryﬁsq[rwsoq&nw%elemymo&ﬁpt%ﬁhﬁ% gtqéd}lgﬁpéﬂreogen or

en donor such as hexe

L—nglataeyl:gdt(émaﬁhtéb@zmazqhé ybrrede'ﬂwéfooﬂ}a aiﬂedhbtphowlglycme

i e e

L-pglhtaadl ﬁrrﬂ@dnpheaylhmmytﬁoﬂfooﬂ]-atahhylm-psery%tyth ion, a

rova | 1 adi u onpl such as )
PRt SRl FiieaR st 5ne) el oo e nd
L—Jrg’lﬁﬁaﬁﬂi 15Y(41H‘pﬂehﬁylﬁ[eﬂ§@§lﬁﬁ)nﬁjmﬁlaﬁ&l@ @pﬂhd)ﬂoi)ﬁer@bé]yéme
grou .scavenger such 'as a secondary am ne
an gthgesteRe catal yst, the conpound of the first
and BRSGHs O L BbSpbiheENLd it o pelgted. conveniently as
an acid |t| n sa I'n optlona step (e)). In
opti onal steps (c) and (d), the compound of the first
21 as pecphagmatayiical compesitionrtonprisisg e cofmpedhd ofang ode atélgims 1 to 20.
and an ester is desired), or de-esterified (if an
est de |re
2821 S B Aol Ao S E A RS Smprising gm sy
and may be carried out by any of the nmethods well
23k no\ﬂﬁhetu@e pler sonmouofl odndi crerof chilad 1 td 20 fohéheahdnuficiure of a

a conveni ent. est rlflcatl que
P i S B AT T e B CHE A0 GO Bapenti
agdnitd i truAsPQUS, selbctivily SxdcBN SRkl inVutlds £4B, Adva e puction of
produces the desired ester, using that al cohol  as
G pregspitors itbeneemasrers sipeladng te iffeseititiprothere raagrow cells,

& 'nﬁ BlelhfidMbSYedsRRRE &I i
R R RSl b ol R B haing
hemptopbiedis inrbonptiaowsd. step (e), a salt of the conpound

of the first aspect ot this |nvention is formed. This

24, wi | lA tth%{lgggu%icft;{(? %ﬁ ?fn onaeCI gno%ddt' L toepltt ﬁ_lixef( V%O?ﬁlc gffecgs of

defini ove nve
chdﬂlmtherapi’ﬂmd hgdned iyt tﬁﬁbﬁfelli b&ecﬁl@ﬂﬁ @kH’ﬂtﬂngJIfoxkﬂﬁmftbﬁﬁ)E cells, elevating

h ct of éﬁds i nventj n is formed; and
it ‘}fﬁ‘PP ShE Bipesuitn indhpog Foazrom R iR e drtterqn%%wﬁé)
ma@Bwasalld, nﬁ@éa‘tﬁﬁ@ theftﬁ}fel(;sﬂﬁprgs@ivg efFOMEBF &%m@&e%'e%d %ents and
sol vent e.g. drocar bon or hal ogenat ed “hydr &car’bon
moeulehnelser@ﬁt@mmrsof»%pmwrwmorrcm@mg bgmindidérinigarrogfpotid of any
especi a the form
Onea(?i} &hnglg gﬁﬁ Q%%gﬁggné OSEJP aréy i fﬁé:fan g}or 0 ilqc sol vent,
e.g. hydrogen chl ori de gas. Further anti-sol vent for
25.t heAsahtpouad gf thetfvemda such as di et hyl et her, nethyl
kti-bpty ether, and tetrahydrofuran, especially
mgt hyl tett-butyl ether, may be added if necessary or
jﬁes'reg/\ﬂh@istarting materials for the process (the
O suNg,de conpounds”) are tripeptides and
tetrdpeptides, optionally nono- or di-esterified,
optionally protected at the glutanmyl amne, and with
the cysteine sul fur alkylated with a Z-CH 2- group.
whegfias e S-al kyl ated gl utat hi one anal ogs are conveniently
prepared by conventional nethods of peptide synthesis
wel | -known to persons of ordinary skill in the art.
Where an appropriately S-alkylated cysteine is not
readily available for the péptide synthesis, the
pepti de synthesis may be perforned using one of the
many standard S-protecting groups, such as
tri phenyknethyl, and the resulting S-protected peptide
t hen deprotected, for exanple by acidolysis.
Typically, the S-protected peptide is dissolved in an
acid that |s strong enough to renove the

. o o 1. .
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L- g-gl utanyl - L-cyst ei nyl - D- phenyl gl yci ne by di ssol vi ng
the am ne-protected peptide in acetonitrile/water,

waddadiecrngssam appr oxi mate 10-fol d excess of sodi URCT/US2006/000532
bicarbonate, and adding a slight excess of

(br hyI t hen mai i ning the reaction
X tfr%}i é‘rfe ah T4 R%bmah@trmdﬁlw#n‘zﬁeree%df P AMIAEPLRIEEING
ﬁuluted with water, washed with diethyl ether, and
the aqueous phase separated and acidified to pH 2-3
oid A 2radriwelioli ¢ aci d, then extractedwith ethyl
a ed o et anhy
Or?rtga%tn@m ulr‘nm%}f? g%%? OF{ glatm@‘”ﬁg) dt: une ¢ ec%ﬁsceerd to
orgrswleof the chapayidonicatdonyl Ji-dster.g- gl ut anyl -
3-[ (4-bi phenyl yl net |

yl)s al.an henyl gl yci ne. The
26antﬁg pré%‘%?édmgfﬁ f?ﬁgxgﬁg6¥8§“X§0§nﬁﬁwmﬁhs di ssol ved
@i N 20:liz96 2 2oinpbhatDEARE BYringlaaci d: di chl or onet hane with

1 drop Jater, and stirred at 45C overnight, and

ﬁ r|f|ed by preparat|ve HPLC to give

hUtemod - S- - bi phenyl yknet hy~sul f onyl J- L- al anyl -

phenyTegcrne The deprotected sul fide was oxidized |n

t he{same manner as in the previous Synthetic Exanpl es

to grwe

- g- gl ut any!’- 3- [ (4- bi phenyl yknet hyl ) sul fonyl ] - L- al anyl

WhetB-phenngchrne ester, 11A as the hydrochl oride

X %@h{—%tét%ﬁgi cgrYL— %10/ ?r}grlg yeyl, or i85 Y\t‘t tketL h'lzf)émnpor%\f Sa-R1-
L-y.;glgtagalylgtyay‘ryxkzhe&e R{ Rahiaphenyrbiektimt dytp;sul f onyl ] - L- al anyl

ne, 4A.
Yt?%% [(2 b|phenylyknetl|yl)sulfonyl] L- al any
orlts B amrﬂryﬂ)}gé p(t \Qlky? Br (@S h&t%agrgctt Qﬁk&%bﬁtﬁ o2 Al-LsterV@S

frepared in three Steps Trom5
(bl a- eﬁo% ﬁszlywo& ylea-gb](cﬁml pr N-o: RlLy- glutamylglycyl deprotectmg the resulting

e

(9 2- ( frtberoorepdund)ofislajph & pydpass it biep &) loy btap () ds Adiaad, Hehing a

theﬁg&otectgyﬁgg&%{dg. Purity 99% by HPLC. Synthetic

(dL- giﬁhataﬂytmaﬂré@réaualae?xd)wr r(satltwhabﬁw $1Qkkek - de- @ eBBYo the
D- phenyl gl yci ne .|et yl ‘ester, 4B.

COIEP@uf’g’r tetpatﬁ%reatae Hiagidigif ﬁmmgwnﬁétanglr )sul fonyl ] - L-al anyl

(®° D- pliGHy, ag S'El?e] QJnEE%EHX Er z>§1te§ %def S %ﬁ?fy %o (d.

hydroc pared rom

Iuta

27 - ( f%b npﬁexdwfylaneﬂﬁ yhpeelR' ays tagilyrichlyDemioerbld ghipeipnaecting group.
hydrochl oride (an internediate in Exanple 6) by
esterification with ethanol and chl orotri nethyl sil ane,
then oxidizing the diethyl ester, as in Synthetic
Exanple 3. Purity 94% by HPLC. Synthetic Exanple 8.
Synt hesi s of
L- g-gl utanyl - 3-[ (2- napht hyl net hyl ) sul fonyl ] - L- al anyl -
D phenyl gl yci ne, 3A.
L- g- gl ut anyl - 3-[ ( 2- napht hybnet hyl ) sul f onyl ] - L- al anyl -
- phenyl gl yci ne, 3A, as the hydrochloride salt, was
prepared in three steps from
| V- a- (benzyl oxycar bonyl )-L- g-gl utanyl -
L- cyst ei nyl - D- phenyl gl yci ne using the nethod of
Synthetic Exanple 5, with 2-(brononethyl)naphthal ene
as the alkylating agent for the protected peptide.
Purity 92% by HPLC. L-g-glutdfyl -3-[(5-nil
of man- 2-yl i net hyl ) sul fonyl ] - L-al anyl - D- phenyl gl yci ne,
14A, as the hydrochloride salt, was prepared by a
simlar nmethod. Purity 99% by HPLC. Representative
compounds of the first aspect of this invention are
given in Table 1 below Table 1. D acid conpounds of
the first ~aspect of thrs |nvent|on# denotes t he pornt
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