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WD 2006/ 096497 PCT/ US2006/ 007571 COWPCSI TI ONS

COWPRI SI NG STRUCTURALLY STABLE CONJUGATE MOLECULES
WEROEBIRFFERENCE TO RELATED APPLI CATI ONS Thi s PCT/US2006/007571

application clains the priority benefit of U S

Provi sional Patent 5 Application 60/658,947, filed

March 4, 2005, the disclosure of which is hereby

I NCOMPDSITEANSL @MPRIFING SEORETCEURA LSS EABLECCONIUGATE

STATEMENT REGARDI NG FEDERALLY SPONSORED RESEARCH OR

DEVELOPMENT Not appl i cadV@LEAY REFERENCE TO A cowvPACT

DI SK APPENDI X Not applicable. BACKGROUND | nmune

responses éx_@oggﬂﬁ\mggﬁ G ERELRAEIPAGET RSATRNGS as

those seen in viral 1nfections, bacterial infections,

cancer and allergic reactions are inportant to the

over al Thig spplisatioh clefms the phiosty, begfteldd SuPravissarial Patent

ol RASES8357, SRS S GBS TR AR B

inchpRASIreih LBzt @Ns endh@leby  antigen is used to
elicit further inmune responses, may be hel pful in

successful | resolvin%. the infectiaons, cancers
and/ or alS T FNENTRECHRDINGHERESA Y SPONSORED
pol ynucl eot i de- innunonndulator% mol ecul e conj ugate

conposi tions ar e RESBABGEORPEYVELGPMERT. 20

| mmunonodul at ory conpositions containing an
I munogti Mhiakigey sequence linked to antigens are
disclosedgﬁﬁ WO 01/35991. Met hods of nodul ating an
I Mmrune response using inmmunostinulatory sequences are
di scl osed i REWBRENARZ23A COMPAGHI DEHE IAGRENDIX
ref erences, patent applications, patent publications
and p Sy:..Gl,ted herein are hereby incorporated
hereiﬁﬂﬁg&ﬁg%%ﬁénce intheir entirety. 25 BRI EF
SUMVARY Provi ded herein are conpositions conprising a
structurally stabl e conBAGEEROUMNIBCUl e, wherein the
conj ugate nol ecul e conpri ses a conjugate partner and a
1 WD 2006/ 096497 PCT/ US2006/.007571. pol ynuc] eoti de .
conpri n%WSP?ﬂ?ﬁwsrﬁﬁm G g@&a@&e Pl thgpggeen in viral
infURRHE TACcteR8] infRABRS bircePaddUilREE rGRABE 26 fmortAFRAAE BYerall
capabl e of maintaining the pHof the conposition in
hedltheo fitlamigast.oPuctbenfial résodution aflilgetigsOcanter, ghakergix aepstiess may

t he conj ugat e, partne i.s an_antigen, such as .for
dengpd opithe (YRR 2ud Prnitide of e e s Sl g Zati s, hereby
antigen 3€hRAte dli&it firrdet inhausld RHFbrSer) siaStHen@lpil isucdeadteidy resolving

al |l ergens, insect allergens, manmal i an_al | er gens, .
the infections, cancers, and/or allergic reactions. Immunostimulatory polynucleotide-

immunomodulatory molecule conjugate compositions are disclosed in WO 98/16247.
Immunomodulatory compositions containing an immunostimulatory sequence linked to
antigens are disclosed in WO 01/35991. Methods of modulating an immune response using
immunostimulatory sequences are disclosed in WO 01/12223.

All publications, references, patent applications, patent publications and patents

cited herein are hereby incorporated herein by reference in their entirety.
BRIEF SUMMARY

Provided herein are compositions comprising a structurally stable conjugate

molecule, wherein the conjugate molecule comprises a conjugate partner and a
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nol | usks al |l ergens, plant allergens, and funga

allergens. In further exanples, the allergen is the
w@k@nn@bt er gen Ragweed antigen Anb a 1. | n SOPEI/US2006/007571

exanpl es, a conjugate nolecule is AIC, as described

herein. I n sone exanples, the conposition conprises

nore than about 70% of said conjugate nolecule in
polyanelagiffea@aieisings 4 idimimob pRIAY YE@iende (bSSMﬁnvliH@@htthe?

10 degrees C and about 8 degrees C as nmeasur ed
COIFQP@?%EIOIA%T 6T EQTEPHISCER SPIBPRYURAIRGPIC qirnaigiaing @i@%@@ée

by FOTHERLAR0 3B TES i Dl A T s

is of arggen, snoln pm@mte&ampllemﬂlbrgeml Ao mlmg gxagalts theoallergeatis selected
t enper ature of be é en t ? C and about 8
frogfe i L PeoCRsisliRg e ﬁv«’ﬁlatas eggﬁns Rt Tyt mapmaliap allergens,

md1f3éksAterdehs 35151%11@9@%@ |aﬁ§ furaCAMBROSI! lln%rtﬁé%'mﬁﬁlgleg,gthé allergen
conj ugate 15 partner conprises a component capabl e of

is frlnammnaahhrggl Ragwverd apipecied 4 I.oln sohe grogpfes, ¢ongigtd mglecule is

nents an n- ne ati veI char
AL A SR R0 er R TP SRR Saleed e SR8 ol s 3 faam about
7004 omicrtto@yggafeqnbiaeul@ I h&a-kgg&éga@é fb@m dt A 1S APRaSHIHeBFeen about 2
t he H stidine is resent the co osition at a

Qoo @ion AbAWH dsrase Crisaresabisd by FighiameEiabiat SCEBRIRALS). In
othg% E‘%%%@té@ﬁ% c,eo%’lposnfon'é' ﬁ‘#}'ﬂg snlgmlesc B&gjsqg@?o% b aléorﬁit/l%%,

at ‘a concen IOﬂ weeén "abou

maa thaal¥st, o2 Brdve tHan ayeit STt/hef saﬁi(amjhhme mbheulednpomagiregate form
capable of _maintaining the pH is_ phosphate. |In sone

at picamRsratere of Retvea g, wgt%dqggeea CLAK DO HFEeesG ApBspLFrEshby Right
Ade PiehPSGRRE (RALON BlonReLYSRN e@bcl%'in g’yoﬁrdgr#?ﬂhaﬂg a2Boate

and in other exanples, is oe ween
paamlmn@@m a ¢omzoest @pa'bip Ioémanttduamgdh@pﬁlsblleotnd limsn thegbup
th of about 6.0 to about . In sonme
cobs i oS MR coRBLIS B it e ¢ g Fpforther
exARPME, a%o%ﬁo%eﬁbﬁﬁ&bl@ opmaﬁ‘i%mhg 11 ﬂ)l@ﬁs BX8Rke$n sdife é)ﬁt%nples the

range of about 7. to about I n sone exanpl es,
Hl&t&ﬂl@@@ﬁ@eﬁﬁmeﬁh@¢@mﬂ§ﬁm a4 es;omf:ntrg@n hﬁtetwmmhogébnwmd about

S SHIP P ool o AR L G R Facenaion o

befAEabEIE; SnANEGRd heGt mﬁa’c otttk fbples, tACEShpdent capable of
AACGTCCC AACGCCCC;, AACGITCC, AACGCTCC, G(I:GTTCC 30

° PHasRrepRate GRS X NGRS o osehstsIr resent in the

IS8 IR S B LS o0

ex BEUEH, TCE tWeSCaEEE) mBEAET IOE; SOme@ﬁﬁﬁﬁﬂé;s the composition

ha%cgraé%emg%fﬁ%%? 6@?&%’ Ié&e@@@m@e\’éaﬁe CREAPLSiiipn has a

pfﬁ%ﬂ—angé\mt 7'@%%%1‘[ %% oth@@@éﬂle$%%nge of about 7.5

to pbx(m-p MWWonmmlemenm@@TSﬁ that comprises the
e s REEy, TG By SS s R
GASSTCOUMIGAESTIIOE; @m@@@iﬂc, AGCGTTCC; AGCGCTCC; AGCGTCCC;
AGCGCCCC; AACGTCCC; AACGCCCC; AACGTTCC; AACGCTCC; GGCGTTCC;
GGCGCTCC; GGCGTCCC; GGCGCCCC; GACGCTCG; GACGTCCG; GACGCCCG;
GACGTTCG; AGCGCTCG; AGCGTTCG; AGCGTCCG; AGCGCCCG; AACGTCCG;
AACGCCCG; AACGTTCG; AACGCTCG; GGCGTTCG; GGCGCTCG; GGCGTCCG;
GGCGCCCG GACGCT; GACGTC; GACGTT; GACGCC; GACGCU; GACGUC;
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5' - TGACTGTGAACGTTCGAGATGA-3' (SEQ ID NG 1),
5' - TGACCGTGAACGITCGAGATGA-3' (SEQ I D NG 2);
WG 2006/ Q96HCT CGAACGTTCCACAGTCA- 3" (SEQ I D NO. 3) ; PCT/US2006/007571
5' - TGACTGTGAACGTTCCAGATGA-3' (SEQ ID NO 4); 10
5' - TCCATAACGITCGCCTAACGTTCGIC- 3" (SEQ I D NO 5);
5' - TGACTGTGAABGITCCAGATGA-3' (SEQ I D NO 6);

A T, LD, R
AG@Cemne@ﬁQ@wnchqtﬁcfeﬁﬂquﬂ sty KACreshiéclc ®
AAGTPF.1 S£ GO TEAKI&EAS AadGuim A%Q‘f@l‘U

exanﬁlesécg%é conjugate partner 1s an antigen and yef
GGOGTE; HKeGCEaxdil@SGTCs GAIC G CeGHEGUUNGEHEIGOUheGCGUC,

oofE AT GO U el Ger Sufinlrg LSS FordRtses U B ure,

-T@K@Gﬁ@A@d@m@@mm}w ksealibevoens. pl ant
| ergens, d fungal aIIergens I'n farther exanpl es,

-TGACéICE'EGgérCGETQIGéCp%@A HI(FBRJBNORgweed ant i gen

S tion conpr|3|ng
s AR TR e R R R ATA S P TRE e "o o ac: d
—@@A@@@P@M@GTT@CQG@UEGAW%SEQIIDQNQM)HI sti dine,
| sol euci ne, Leucine, Proline and Al anine. In

SO T ARET L G REA S T e T S RBNA™ f “ome
5 REATR P AL Y CARATEARS REEBID i), ConPos ity on &
-mammGT@AwmmGefemAss (SEQARPNSLT) on f ur t her

R T IR T A M T I—

In 1%%91‘ $b1 A8 BUGRSGiscd 5~ 2R TS PARARTGTTOBAGATGA 3"
car bohydraté is Sucrose. In sone exanples, the

Sucroénsmmepxasph&thmcmmmgMnmmpm@rEumnmagaa@miyﬂinoﬂwrexmnpks
0 centr? n . of bet

. C
is Gliione I YU ROy E b besF R Pried P (o i Whsisting of
CrtReP lil?e?gerfshﬁ?ls&? alédehs, htnRhABaMlerdes, USRI A RSEdnk OFlant
at a concentration of between about 3% and about 5%
allqrgenpeandofings! afloresnanp futher prasyplon therdlesgan ithe plant allergen
SItIO coppri sing a conjugate nol ecul e;
Raﬁwgﬁﬂﬁmﬁ g%ﬂ)avgoncentratlon in the range of about
1mM t dnaboktex alpivt, ammh;ﬁsymnmen@hsmgemﬁmgeweqiartﬁer futther
t he range of about 50nM to about 3Q0mMM wher
COTRPJA§SS &1 B #Ad sHeqied ramithe groalaﬁ@%ﬂ%ﬁngﬁéﬁﬁﬂﬁ C?bﬁcme
) 1
Isom%tgsg?@énﬁlé?%&{?o%gd SRR, RisoBl B B S StafhoPlcfd is Glycine; in
SOI0® wmrm;ﬂesn theaGlyomie ugpxtesaenm thewbmpbsitibhetr a cowprtraiongf between
Sor.hi t in.the 0 out to 10% or. S ucrose
abait el ol R 48 it ke smoos it o Caperices
carﬁéﬁ%@ﬁt@ §ele&ed %HP&@ du%rbohﬁéitu@g M dchosk BuckBIRIafhose, Maltose,
about 7.0 to about 8. further exanples prOV|ded

SOtbetpbland Qlecwenhbmmq @qaglpéqsmhmcgth@@y@a@dﬁﬁugaﬁfe In some examples,
hergj §oése & prlg%et%rg% ngg 198169'[aanc ncen raffloéEI %%et@?eeﬁ“ab&tﬁ% and 10%.

In other examples, the carbohydrate is Sorbitol. In some examples, the Sorbitol 1s present

in the composition at a concentration of between about 3% and about 5%. In yet other
examples, provided herein are compositions comprising a conjugate molecule; Histidine at
a concentration in the range of about 1mM to about 50mM; and Glycine at a concentration
in the range of about 50mM to about 300mM, wherein said composition has a pH in the

range of about 6.0 to about 9.0. In other examples, provided herein are compositions
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In other exanples, provided herein are conpositions

conprising a conjugate partner, 20nmM Hi stidi ne and
WQI®onM4® yci ne at a pH range of between aboutP@r/0SBNE007571

about 8.0. In further exanples, provided herein are

conmpositions conprising 20mM Histidine, 50nmM d yci ne,

and 3.8% Sorbitol at a pH range of between about 7.0
congptibirggoedn]ightBmolectle findlidrkempexiamSogsiol pr the irﬂgé df ab@itri to

are_conposi tions conpri.sin

Hi stidj
10‘)/@09&1?{@56 HFOREP NP SAERRA 2§$m&%ﬁb% O B garmefeamples,
i‘xag %@pmatﬂé)i%\'h §opaboup7® t8'a ?@@L@O 'Rlvfﬁﬁfl{:rqﬁaglples provided
des” COpos! I ORS T N I'fquid form I|yophilize
heréimam ccmmobsaldns cqunndrlsmg) amonjeagma sdleanies dnfM dhstaline and 285 mM

S R T e P

descr ifRetheP 8k Sifled, B%Vl&é@l%[‘élﬁ @reﬂo&rﬂfo&iﬁbﬁ& bd&nﬁﬂiﬁ@é E conjugate
conjugate nol ecul és, such as for exanple, but

partvieni20etM FEstalins; anghdf Ok VEGlaivihecat @ikl w8206 Mwmmt @0 and

abob 0T NEE Gt oy PERRE kel By oot Rgbising 2o

Histitlin@NS8hM Giyemeaidl 3. 8VBYrBitdlra€ a OFL rihge @Sbetwéen about 7.0 and about
determ ned by RALS as discussed in Exanple 5. Control

8.0; dn Tusthor seamrles, PrydsHdiesein areopmpogiiong eympiyng 20 mM thgidine,

50 %%@%1?51&6 a{eug g#) ﬁ{l\;l tSEngoé% ot r%ﬁltrc%rgg Elgéqgentagoﬁ% afiddbout 8.0.

Thepresant invahiiansovides GEnp@AEELS is hiquid $ea, Hiptyhilized form, and a liquid
Chr omat.ogr of Al 0. 1M NaCl Base Buffer (BB) at
fonin‘/re‘(cﬁ’@tl@‘gi?rg‘gg opid I%Tir“lsfeliﬁ%sed in Exanple 5. Fig. 2A
i S 2151“1‘1%{?re§§h9mvgr%ohsalso2p§o%ﬁgs RBIholid fbr n?a%ﬂgsan%aglﬂy@omposmons
FIG 3 shows the effect of pH tine and tenperature on
desgtiledblserem dlsaicethpbise steturaliis steblElcogngaie erdesulss, such as for

Bt By BRI R ] hiolsSo e Wit coppgse soon
coth®dsitidm@. right, t0, t7-30, t7-40, t14-30, for each pH
value). 30 FIGS. 4A-4C. Fig. 4A shovvs the effect of pH
on AIC. to SECHPLC (215 n in gQ4B shows the
effect of pH, BRIGBDESGRIBFHANGE THEDRAWNGY C 7
SEC-HPLC (215 nnm). Fig 4C shows the effect of pH,
time apfl LeFRek et ;plghlc%reﬁgﬁ tn&%%n@gﬁl rMQe on AIC as
2006/ 096497 PCT/ US2006/ 007571 . Control
detenitéhdy BadiSuan dd¥rosgdan Examptb 57 Gt 1 0op¥ Sodum PleRephate,

LSRR 4 SN Bk RG0S e PR BTN 0c,

eachi A@¥iEcohyol aﬁtssz@r&maérﬁrafubﬁm left to right %
Non- ag Ir()}ézjatlon %Rc, and % Tot Re for each of C|

(contr 2Pe2C sbaw 1ISHIC- BR4 Cellaempiosyamuiel Alpm iliLNaGl Base
o 0 1530 A LB ARl D 25713 i 25

26®@hfm; Eigl 2Cdepgd al), PBS control and each pH val ue).
FIG. 3 shows the effect of pH, time and temperature on AIC as measured by

>

Extrinsic Fluorescence as discussed in Example 5. Control is 10mM Sodium Phosphate,
141.7 mM NaCl, pH 7.2. (The bars are from left to right, t0, t7-30, t7-40, t14-30, for each
pH value).

FIGS. 4A-4C. Fig. 4A shows the effect of pH on AIC: to SEC-HPLC (215
nm). Fig 4B shovx}s the effect of pH, time and temperature (40°) on AIC: t; SEC-HPLC
(215 nm). Fig 4C shows the effect of pH, time and temperature (30°C) on AIC: t;; SEC-
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FIG 5 shows the effect of conbinations of conponents,
time and tenperature on AIC as neasured by RALS as
W@ baamnodsnr t he Exanpl es. PBS Control is 10mM SoRCTIIS2006/007571
Phosphate, 141.7 mM NaCl, pH 7.2. (The bars are from
left toright, tO, t7, t14 and t28, for 10 each
conposi tion). DETAILED DESCRI PTI ON OF THE | NVENTI ON
HPDeget 5 el @etlmdﬂris a0:eM Bogqiosi Rliospisate AADF inshga@l, pH 7.2. %MRc is
conj ugate no ecul wher ei t he conjugate nol ecul e
7o TRORAIRIBLOVA G ahjl b%? & éé?%‘ﬂ‘é?o‘é‘ﬁ}ﬂ? aé%gﬁg?&?ﬁ (& isdpenageer recovery at
tim& %!Tgﬁélsﬁ e 3R tHe'UJl‘ér}Q Eom‘lle?tt@?éhts%%@i '§§gré%§§)1 %M€, and %
present Tnvenfion i s based art, upon t
Totf Rafdir egelt ¢iEt] {(doatrel)y RIBS vostol shéibadhi it valhie. aF oofigugatB-4C, the

oSS £ LIL0 2 GOTROSLLL N b CEPEAGEIT BB . 0 o of

Ctll(M%%ﬁ)OPgs%ﬂﬁomm@cﬁ patvan@).conj ugate nol ecul e
conpri'sing an antigen under goes ag?r egation with tinme
9

when sFI§F.&cshoivs thsi effest oDegnidngjione ®mmpr@oﬁpb@retan6 fegnperature

risin hosphat.e ..a u

on (ERE R Bef RERAT MR BIF R Heeltates S bt o ol gociom
PhéspARE, S11MImd NATH, ipfGEN 2t QTRObLAY Geeat &fﬁ@\t%hsltbhy 1adad 128, for

condi tions of |ow ionic strength. Provided herein are
Wwb@ﬁﬁ@@ﬁﬂpﬁhs devel oped to mnimze or reduce

aggregation of conjugate nol ecul es and nethods of

making and pETdr SHPPESERPORION BRSTHEIRGENRGNE! ¢! 1

are conpositions conprising a conjugate nol ecul e that

is structurally stable at a tenperature of between

about Desde@erdelmelmatmmmmtw&s delgplessg econjngaie mwlecule, wherein

exa the con ate nol cuI S
e Mot SORPBRS afaiede D&l REBR Firo &k gomprising an

1mﬁﬁﬁ6§ﬁhﬁﬁatoiﬁb%q@éﬂc@ (BS). THe pRUé&t fiheetishHaséd@ e&el upon the
antig (Anb a 1). Accordingly, provided herein are

ﬁﬂ@l@ﬁ}ﬂ@ﬁé thq srstural siability ioh § conjesHp meaecalaniteis @ compegition is
depf%?&{t 5‘% %@% %u]eDes an dﬁﬁ%&%ﬁdﬁ%ﬁér %tha %re%gl?tl}h\?en%rs ﬂgxpéiitound that

ereln are - conposit

a cﬁlﬁ;t’@zftf Flokguie coamjrisgal 4 ailges uindeigpbek @gre"g@umowmnmm when stored
f
lagiH Pl 8re5F CHBGRTPES Hopotorhisues g Sﬂ&% g 2 sodlum chloride.

Tt vEAsHIR)! tﬁgrrl]d %ﬂ%&l}o‘%\p@ %§ﬁ§eﬂ %Q:o%%%@tr 'rﬁ(ﬁéc %ﬁ@ﬁ’g ADhtigen to

nor e nor e 5%~ nore
aggrbgate B7egsibip undetmandlﬁaﬁrs @ﬁlowuomcmrargﬂgg%wfdedéxetbnsal\ﬁo

2006/.096497 P US2006/ 007 le.in
coBR S PRed G TRERIZS OF EriHEs T 0R oheTVRERe Hpisies and
mefREE 8L fakingRd usheWhcBcsBsRRMs CDebdlibs@ BrefXA8RbRPositions

t he conp05|t| on COTT‘[IJI‘I ses nore than 70% nore than

coIgpYgingd cenjuE¥A ngdesH a@Sﬁmmgﬁ%s@blerﬁs R éCIRPRIAUDTOR kefween
o8Pl L B RS, R0 BRI SO bt

coﬂnprlie@ aﬁbﬁtigerﬁ sitehedsSor mrﬁyﬂe ah@llérgén WaEedtine mlﬁpbesaﬁﬂwﬂlergen is
up to about weeks, up.to abaut 10 wee

pugied ShopbiaBreaBaBaR AT o ABOMINSY NGKE b ‘?Eﬁmtaée Sémpositions
cmaxgﬁéhg l%oﬁﬁtgﬁé HEy &ha@&?}?ms@?%ei( that' B dh@cRP stﬁﬁe at about
eks? up 't to

out 22 week a out 24 vvee
2 tt about 8% C.

Described herein are compositions comprising a conjugate molecule and a
component capable of maintaining the pH of the composition in the range of about 6.0 to
about 9.0. In some examples, the composition comprises more than 70%, more than 80%,
more than 90%, more than 95%, more than 97%, more than 98% or more than 99% of said
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about 1 year or up to about 2 years. In sone exanples,
aggregation is neasured by Right Angle Light Scatter
W@ RALSBY6491 n ot her exanpl es, aggregati on of a CPC/USADE007571
nol ecule in a 10 conposition is neasured by intrinsic
fluorescence (IF), extrinsic fluorescence (EF) and/or
SEC- HPLC which may or nmay not be in conbination with
con‘ﬁ@a& mblecsle ﬁi@n@xagrg&bgﬁe fdrhﬁat aaempetgaieo Nidtwedtl shout 2 degrees C
nprises an_anti gen. npl.es of antigens are known
and Fpouh® derecsrn SoHeq %eipé«m ihg camipesiipR ARmBKSCE ghore than 70%,
mo Lh g@% mo%ept'hglﬁ 9090 ﬁ()?éaﬁl%H@Fd/ 511&01@ "ill%l 97‘3/s bﬁ&?d c@rﬁﬁigate
ycopr ot eI ns N sone exa
moidchbng eon-afgxagyt ﬁ:ann)ffomd Ib@rogeﬁ&pao eboulﬁ vkemﬁy\nip td’abtohte2 weeks,

art an descrlbe herein and include, but are
up {9 3Ropib Wwegks, Bp fRt 4 wegks, &pde ARout; 6ﬁis§§g§ up) tpéip%létn?sweeks up to

abdﬁ@ meb@sﬂ upthd 95&1@ 03 We@Pé IuP sl he rvxga%ﬁsg upRb 8ut I1 6 weeks, up to

| ergens, and fungal ergens. In sone exanple
abOtth é8 aJeblar gehho atwua2 va@nks aplte algm’n 22 sueeks, ap td @lpoueiém:ﬂebs, up to

ant i I n so exa the allergen is .
abat  Sesicar 3PP AR 2 hee Th e Rer ks argeBiue repsied BY Right
Angl@rm EhtHcagerdRAIIY) U %@B@leﬂ&laﬁﬁﬂése agdredatioA PR 'c§1%%gﬁ€"ﬁlcﬁecllle ina

that 20 further comprises a conponent capabl e of
compp@sHiaai inimegsurpdby tonsie fuotesnepess (), eniringictihereseensgdEBY and/or

t I i t]
seCOMECSlal 0P ol BB AS,60TRSL 1] B pmors
coﬂjii)gﬁe inb RiduleleontipriSén ditigen. t Bednplboof anignsaire Riswen irhide art and
out 97% of said conjugate nol ecule in non-a regate

mC%%iP Ribgre 2ot bmyed o Rapddes IpisyalisasHdes Sapglips
oBRRU Y Sorfl€ 8L £85 e the laBti Q418 fan G eﬁ)fan?ples of allergens are
conposition conprising a conjugate ecul e may

kndwn trhibe axt anp desebedberom amdrieclode, bjit @n nahhmﬂechm Crus@jcea

b h f act ant 4
ol o LG EpimgemuTina Abg0s r bAR rsadedgfleteens, and
funlchBdler % & IR éx@ﬁﬁlébﬁl'étallg‘%qﬁ 1§'@151§ntt em% bQiéh a8 @o@example

more than about 95% or nore about Wéof sa
Ragwmdp@agen iyl seongl exanpiesy ths iaHergomrs Amb ailn Aq@@rcaggl(ye@faweled
exampl es, the conmpositi.on i s in liqui
nerp ot oo PR EHRREE coblB-BOBRNS hfedrlorifs Wbh o
furthgopdth m%ed oamgoneﬁlt ¥ iabld dahaiaiing &8,pH Hethe @G@?Sélﬁldﬂﬂﬁl the
is in formthat has been reconstituted froma

rangg gpqu gé’dofab?‘#h9 %é@temlbé@ (RERRSISHHOACeMPHATFIBPIE] tarsabout 70%,
mo?%fgg{l 5@6\&%0? 2y JK t &ﬁﬂtag it %ﬁemra%'o 9§°ﬁ§1§ mto?@@)&n about 97%

han a | ess t an ‘about
of $aid sortjingate mblegtlebAmon-apgrsgate forrt20606HOA6MO @1 between about 2

2 h f th
=it T e
moﬁé@;ﬁ[@ rﬁ flﬁth%leé'ﬂ?ﬁﬁrﬁ‘e%@ oP&loe M )8691%11’13 a@iﬁgi)ea?@ar&}@ﬁﬁhte 3a

about rees C. In sone exarrp | ess ‘than ab
surgoant, Ioeéé othisnsuitablsuton20%ent ag deng etséhe abomsnm%ommess more than

¢ han out, 5 ess..tha gu 3%,.0 JLu
oo PReRE Brat Bl i ed QB e NG 0 SR b AR it
abdu@OMYA3S saidcohRIFRRAGIMEBe BEhPRENAg AREHIA 1| 2n Aegheasgdte fiReh. In
about 8 degrees Cfor a period of up to about 1 week,

somp exagnpess the @mpssiion iy ayidfum: 18 ofise Rsamplps, the easengsition is
oS 1] BB BE e, IR Ao o

rechdstiteted Sromiplyophilized form.

Described herein are compositions comprising a conjugate molecule wherein

less than about 30%, less than about 20%, less than about 10%, less than about 5% or less
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to about 16 weeks, up to about 18 weeks, up to about
20 weeks, up to about 22 weeks, up to about 24 weeks,
wWaQIpoobo9@bbut 1 year or up to about 2 years. | nPGDIE2006/007571
exanpl es, aggregation 10 of a conjugate nolecule in a
conposition is nmeasured by right angle light scatter
(RALS). In sone exanples, the conjugate nol ecul e
thaq @bpuiti 336 61 the canjubge molé&mimeprabdny in thheompbdbiigens inaggegate form at
pepti des, p |.s excludln hol est ero

atqnégqg;ugcqea\geenﬂﬂautp%g%%%@ cgglaou ,gsgr§gsa c h§qnaee§xamples less
thaﬂ%B&nt' 084,968 1 t?dgxdab%ﬁgm/@ Nedsahiisa th‘l@%”ﬁs%@%&ﬁ 5% Bless than

antigens inclu are not limted to antigens
abdut 8P affthé ndrgugdtomelayemresenhinl thel corgpesitoinoz aanaggregate form at a

bacterial, 15 fu i.n i cellyl.ar and
e oA O s a0t § B Ses LRt SBe of up to about 1
webk aﬁmb Qbout@N B8N thraBOhiPHB&Mst 1 iqyto%gam %&ké 06 k3!t 6 weeks,
schi st osone egg antigens (e Sm

.g., Smp40
up 8ot Ssm?bs @pé@ pleit (1@ vg‘:eks Sp terabyt dB)Weahti uarw pherd 4 weeks, up

o olThe SE08, ERERERPER %ot pwuaounal MRk b s 22 becks, wp o

abadfd 22 Weelle, Lip t@dlbcﬁw Styear &tupto-abbdiFOar Uk rsom@éb(ﬁlmples aggl egation
I mmunol . 5:532-527. In sonme exanples, the ant

of aporgnsaie Melegale in peampPaEopfs measareddyaisht anglp é‘\lﬁg’f ﬁCﬁttqrr(BALS)
In ﬁ e {@%gnp?%? ﬁfacggﬁlggt%rlﬁélﬁ?ﬂ@goﬂﬁ@%eg g{‘? an%’ o I o CHnr aﬂgt the antigens

cea allerge I nsec
areipeptiads, Apida Ké g[ gemm emfhidlmgsdimlesakd)lefaggmsLds,phﬂr]ﬂlosphohplds)

al |l e S, || ergens sone exanpl es
POHF%C@L%&P? @ng nd gfw@?@ 0. sIHéHm%X'f“BPfé%EEﬁﬁﬁltégenS include,

butRﬁg W@ﬁl@nﬁéﬁ !ogﬁlﬂﬁeﬂsrfro%ﬁ TR nﬁ%&mﬁls @8ent! {R6IuAIns 88 R0 dnS b al,
Accordi ng provi ded heref'n are compositions

furxg@h@nqlsdmg ualccldldpn;gidtmulmlbdm) end Firebimfrctisunaeeatsh F@r example,
wher ?i n |l ess.than .about 3({)?% J E’SS t han a%bout 200/ ??fr

anPER COBLRAT A Y 0OrA IS K SSBiS\POBe St A EEE (Frm om

ScRi%oedmé Bieecho . HI8t AuAiohs GHE Antss Edin THxdpMBma spemes (eg.,T.
conposition is in EmegMeformatatemmrMU

gordwesn fabeimpe, eleay etalalP98bBenasge Inyeyr@le20:217-221; Subauste
L SRS FL BB L8353y BB AR 3 o
all@gam UEmrﬁalﬁDbﬁﬂhf@naSred&@mhl ibelge aheiirﬁi dhscﬂdd\hedﬁﬂ and include, but

herill n are nethods for m)dul ]: g the i ne resp ons?
aregot Hinpehien Gapfaracllerasas, RsSRiH %&@néfdﬁi‘fﬂmé pliggenss mgllusks
tyr.

all%%’so Iag{ %gér%églgg{ﬂld;ﬂelﬂ rl]glrlggﬁﬁjsf OIH as%%%xe?rh?l?% ﬁhé: Qlﬁﬁrg'&ﬁts% plant

all@‘gam,rmdeaﬁt foc exangd egRdagvtaed astigannin seme gxansles, dlot ut@gdnyls Amb a
t abl.e {9”?(%@87 .W\\D 2006/ 096497 PCT/.US2006/ 00757 1
?Oéélﬂ}ﬁ Tt S ﬁcanl%oogﬁb% COTBHIYNE B/ FRHIuERtS Jnaecwie

coﬁ?ﬁ&iﬁg m hywhtrahl 18ssci btk 80%TRkEHdh @bod AR Ndsk Sha@Sabout

manuf act ure conp r|S|n€ a conposition conprising a

10%y, tage thanabeyt 5% palsbethen Abery3f/eohibe cewjlgate mplegyigepresent in the
coﬁgé‘ﬁﬁ&? fs n %E%rg%é %rﬁa 29 t%nglfa&l% ?ét%eg oE@mlt 5%\%%1%68 C and about 8
¢ "ot ecul

degl’ees conposi tion corrprl ses gr eat er 5 than about 70%

greater than abqut 80% 3!‘ eat er . than about 90%

gr eat eFTVAGHS hekin pregpomeds fogmakingand NSHSLRBIPOSIPYE eMprising a

t

strﬁ%ﬁn%g giagg:?oﬁj L%g%gﬁ%lgglﬁé B @%@ng&%ﬁe?iagegr%ﬁ&a nd@eﬁ%lg l.'jlre 1§ethods for
madiatptieg sheGmrhmesesponex afiphasymadigy Ihegahat@nmpﬂse administration of a

composition comprising a structurally stable conjugate molecule as described herein to a

mammalian host; pharmaceutical compositions comprising a structurally stable conjugate
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measured by RALS. In other exanples, an article of

manuf acture conprises a liquid conposition conprising
w@2moenpasgat e nol ecul e and i n ot her exanpl es anPEF/USDE007571

of 10 manufacture conprises a |yophilized conposition

conprising a conjugate nolecule. In yet other

exanpl es, an article of manufacture conprises a
molegglonlsits compeiig @uipdsitionposiprisng a retanly sthbleednfugem

0 i.tion) conprising a structural
mo e B d o AR R e oo R e P heiaR et g ~ pcturally
stalflé 861juERe RloldciR. Mh 86@BExAMYEN lh AR bf mEEhQre déﬁ{p?ﬁés a
otherw se indicated, conventional techniques of
CopRSISEOR| Oﬁfnpbllskﬁllgélwnmgﬁt?l meleeige maersitbiba anmppsumm coupsdes greater

thaﬁnag&ﬁ QPQ g%\é ter ﬁlaﬁlag?%toévqa/? rﬁrﬁal%?rgcga%%q 11% 5%{0, gicater g}ap about 95% or

greﬁax:fmaﬁ abhn 0qUest ths eorgX@t@mdaduleth hn iaBefebate ibrhehtat tdhBerature
such as, Mol ecular Coning: A Laboratory Manua

of@évwaeaﬁ 3 oo sa b} gkt Biiciees C1 gpgyme xamples, ageregation i

CRHEREA S WD/ R Sl 25

commdimowlomphsmg)apmnj ugetetmdledulerambinagiter (eRaddbleV\éh brtild o fC.
rikvvel |, ed ? ; nge Transfer Vectors for, Mammali an
‘E&a‘f © C?“WPSWI 3 IYaphigzgg gompesttig coppsising pnppjugats pelesile. In yet
othﬁf e%tﬁ@{éls Sarl aﬁ“ué“f@ |o@ %élhﬁfactu@é Ob:RSYseb Ergéonﬁ'x‘tﬁfég%uﬁf codlposition
87); Pol ynerase Chal n Reaction,
(recv(ownmed ﬁom a b}r0ph111@d@ Commwﬂﬁ)n) cCuprisime aBtrutim'zdlysstabﬂe conjugate
1o egq[ﬁlénol ogy (J.E. Coligan et al., eds., 1991); The 25
nminoassay Handbook (David WId, ed. . , Stockton Press
NY, 1994); and Met hods of Innunological Analysis (R
GelMesSBybhitiuesW H. Al bert, and N. A Staines, eds.
Wei nheim  VCH Verl ags gesel | schaft nbH, 1993) and
Gennar e gctige OfﬂmeseRngﬁ'&tQ@nWﬂlt eplep L@#@é othgryeise indicated,

n
con%rﬁﬁ)ltnhf;@c}ﬁfl L@Q%?@@éﬁw %%1@ m&'lf‘(th fe%g%lb 1‘.6:@121’!151qlilcsSj
michahielogy, celldidogyg biawhemistny ahd imniuablogyambiich bRewithin the skill of the

rences_unl ess indicated

[ des. pl | f
I ST LGS ——"
Labloﬁ%o;jy Bahai 2&@&4@%&&7 (SDaf{{E/nS&Z&Q@/ %6?7élz%o-yﬁ§lehﬁ&’é%yntkeszs

i mminosti nmul atory sequence’ sed
(M.J fat sdt, 493D et Eistl @étuseﬁhé rﬁr&mtjqad ap8 B¢ Haadbook of

A B TR A RS RSB Khg Vs o

Mamespionseys (vl MiBer &M PACeI0BAds., 108Nt €8eRs Protocols in Molecular
en-specific anti bod roduction, secretion o

Biolagy (RN b BReF Gl lon 1%%5186;@;) ke Fohmst ate,estio @geasion, (Mulli

et ap%l @b%@gg@gﬁi‘%%?oc‘% 590 ﬁmo%g] ]ghéé(lfgg\g%? ¥t &Rs. %JS The

ynphocy es
Imﬂﬁmetlﬁn,alﬂaﬁdbddkf(ﬂaﬁsﬁ Welduehcseclioe Pesise NN, 4bD¥); asd Meyale of

sl Araise Ttnosre phongt et s 1 As Sipsery. sdanab pheim:
VCH'\&}?iagb ?e@ll&@laﬁ 810! 19935 hnli 50! etB. J008; RGN Bl DR Science

ol ynucl eot id |
and Practice of Pharmacy, 20" Ed. Lipincott Williams and Wilkins: Baltimore, MD..

Definitions
66,92 cd

As used herein, the singular form “a”, “an”, and “the” includes plural

references unless indicated otherwise. For example, “an” ISS includes one or more ISS.



10

15

20

25

30

10 A "conjugate nol ecul e" as used herein refers to a

nol ecul e or conplex that conprises an ISS (that is,
wW@roob8®4gont ai ni ng pol ynucl eoti de) and a conj UREE/ES2006/007571

partner. In some exanples, the I SS and conjugate

partner are linked directly or indirectly. Such

conj ugate |inkages include coval ent and/or

non- co¥ tenn “lllllnwa(@,ﬁé@ml@om Sl@g‘aﬁnee ‘bair tIR8T 8s used heredtereert to

pol %%lé&?ge (ﬂ]otlcee% lﬂtl%% e?t%ct eebsrl.lalfbe %g‘glg}ilfeal%l%%?léggﬁ raaaoﬂnéed in vitro,

in W&r :irmlﬁ)"rSzx(vtvoe Exair@&sdif ﬁl%étsﬂlr}{bl@ imiee [‘e%ﬁ&lléés ﬁﬂcm&%dbut%fe not
attached, to canjugate partner). For rposes of this

limjted, ion ARtgen-specifis anenslysrodistionarcrstieno @maca, astivation or

e 38en BEBARAAEAL ol oS, NS TR ARG cos'
lymphotytm B Iyphoaltésy andithgiliken defaub@; thenseistdueiessraferentially
stélrpt buti on of nol ecul ar hts (based on varyi ng

oty artnl loBPR ERTP RISt Popp ittt L\ﬁéﬁl {hepucatipe agntaing at least
s r 0

o5 ] S ARG S PSS L

polpwosidotitle. ons of conjugate nol ecul es descri bed her ei n

T O S0 % Rl e o

conf rﬁ@s ﬂmeSS(Gthafﬁ is, ah §55-08M taink ﬂ%rﬂiﬁﬁmtcféoﬁ@é)l M3t Bn %fe?)%ft)ler In

ue to, for exanple, inconplete conj udgation a
soms FXRmDSst e ASS cqmmgﬁbfslemmf ateHinked direntlyi QInl;ldIIEIGﬁy Such

I e|n cont 5 con
ool 1B ERRC LT ARG e e Ry Modete re ey marpers
inclrd¢ battaresot 1A6itedsedinti p&tseiNpapilatibh 6f C&Q{ﬂgdﬂgﬁfoi%cules” is a group
| ecule refers to the Ra meed all ergen, Anb a
of Igg PHGEHEdarteds frr-1 188 disseilyie mﬁaﬁctbftlaﬁpd,u qrwttmheé, to conjugate
r

pue) YOFRSIRL S LS 03, GATRS LR 6t o
necwstelmhaae lapd metyairmsayi ot hhye iacahstaitahidbet yf BShttadled to each

ol R o S Oy i e
weiblts (Mé&@lmfﬁ?ﬁlg(eb@cem ef C(ﬁ?%a%gﬁtvhﬁ’lﬂl 9 VtBH ‘f)oﬁlfﬁ &g%&& fus an

nol ecul e in I on Genera
avergge aggb eyt s ﬁomﬂlg@tgdq jaugatcenjwgite pattes. \I\n it lnhderstood that any of the

ed wi th decreased. structura
popGRTBRR O doRlen itk A i ieet s e s beeirost e
conja@zvetpsaﬁee/(w 7(5)?1juga’tlﬁ ﬁa'i*ﬂn@r ot CRARBP R 1@52 Bnd/St fréCISY @k, 1SS not
- %ablllty of a conjugate nolecule wthin a
linkg FPp%%’ﬂ?&a%ﬁﬁaﬂnéﬁe@u%f@t for ggmple, inpempleteenonjrigati@yand/or
I
pun?g%%%g I"’lidlr gﬂrp%fses‘:%r{)mﬂ gl?‘tregltla & H%%%sf:%t}@ng Be§051§§§ h%rem contain
conjmgaiteamipcmjmt buat, need nptmlmwra:@r ¢omedis conjhigatPhRiRiles! Astub&l
h %4;, or. 0% aggregation of free, that is,
er% F §atineate glequfe re Hieie Restred Hlergeampad ¢ L.gienjugated
to aAIS®NPOosSi ti on conprising a conjugate nolecule that is
structurally stable refers to a conposition wherein
gr eat Sitructyzal sebduy 0T7@@’@njggieatr@ﬂecuhﬂmthmfa@utnpﬁél%)n refers to a
ter t about 909% ater t about 95%
conBpSRbEIn VHER oGt o ehentalf ohiie ! nvasalpabilsy and
inte@it§'S @Rsitdl sfh@ﬂrtﬁ@ﬂﬁ @Qxﬁbgaté SHoRdult &ﬁﬁn%@@ﬁ%bftﬂoﬁrﬂs ESsured by
used erein hrase "non-aggregate fornf Iﬁl
the graQiicthatis peressiiza @%O,e)fmeg@eaﬂl@ ofribe wesgdb@molecule in the

composition. Generally, increased % of aggregation of conjugate molecules within a

composition is correlated with decreased structurally stability of conjugate molecules
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10 is not limted to the conjugate nolecul e in nononer
form Generally, increased % of nononmers of conjugate
worioenw4es Wit hin a conposition is correl at ed BT/ES2006/007571
increased structurally stability of the conjugate

mol ecul es within a conposition. Accordingly, a

osition conprising a conjugate nolecule that is
W‘@‘P%EPP&H“P}} S{m fugal shgbality Oth 8,conjngste |113}31€QU|11¢:W11UE9, compositions
dock , % | ea bout
G O0T bty MRS 0P BlrrsAEh oPERbP byl STy Bdoy

COlmutonQW/@%mggﬂagatmmﬂfmt thatie) wmd i itdal Qéﬁ{‘gaté ?MH@% if

g tﬁt on ﬁrrer format a tenperature between
pre ‘381 i Ecglgg?sété(gl er ﬁbaggﬁgg{lmgo@@@er Hnd 1sgnom(conjugated ISS, if
preSAROAEE EbrBPo SRS rA Shiy oﬁh&?@érﬂﬁ%ﬁ%{ y%rﬁﬁ#ﬁrt] 'g%gle tgat is

struct ur al ysta e refers to
Stméwﬁ%kyﬁ@hl@wfmﬁ & @ pmnp@sison Whereinhpedter30%h abRs 04N aRater than
| ess t han about 5% or

Flpgw abou 100/
abofiel% % aﬁ%ré[ %lb? @P g’feﬁ% r fioR @‘éft9é°/i’rﬂlf gé&airethpg about 97 % of
the porgsgind matecalk 139re§@ﬁ e HEH- Sg%r@ge&@?orﬁxqgﬁ? é&ﬁ&lltloXaﬁ&s%éd

trods for measuring structural sta
herejy.4h¢ Blypee inenrageregpte farmd” with r@hps@ltoaednjlugate mmlam@b includes but

ted to R|
o ) B, 0 g o
monpniess ofmmjugdﬁe Ihal@wﬁes Withine cﬂﬁﬁposﬂfdﬂ iflesedhibe Gl/ltIHGEﬁ&leeﬁed

st |tncllu %not l]limted to I'F, EF and SEC-H
ugtBrly S ﬂB the%oglj‘@ﬁ‘@g’é‘?l?‘aﬂeso‘fﬂﬂﬁn@dﬁ}llmalttlennﬂlce@‘dhgly,

comipbiiibi cAnFRIROE b&ﬂjﬁ?ar’]cé ﬁloﬁ%ﬁﬁautﬁzﬁq 9t¥uct rall%g&eﬁ glers tg, that is

conposi tion conprrs a conjuga ec
includpsst egsnpdsition Wh@’elumeldahtaﬂoouﬁm,gelt e@mbohhm% 2 BHst about 90%,

0 ut 40% greater than about 50%
at leg%% eé)as t@%l d? at z%as% %b[%la ??“g) egq.oga)(g@];e nplgeuls BoRresepd i the composition
in mphembeforhan tahht &Ooét S
gr eat erO t han about u95%ng t heﬁ{:%ﬁjg%ggas?éégﬁ% lgoglﬁg%egrees C. A
comp%t1%?ﬁmsgmgm cmmmoimubgkﬁteg sthmturﬁkby 80abl3Qeflet to, that is
1nolucﬁ¥ea[&>%°po Bon il éllﬁ rl]esg gsﬁmgt‘r;é) ‘3@3 uog‘%)géo/@ lpgsrthan about

S- cont-al ni ng

IO%p hqsmtlmh Iabdsutrﬁ%tiﬁletsfi‘iﬂaaﬁ abalt 304 o‘fﬁﬁtcoﬁ%{gﬁf@%@l&ﬂ n_g{s rﬂ'r&% t as an
tlregglinlatlondlwded by the nunber of F
agarp %e H]otb CEPPERtoREqY a%%ﬁl%?t@dstfhémewagmaumﬂ)S!Bbldlfy are

o 00 2L BB 83, 0 ST 0 SSTHASELSy

Light feattgy ERAGE), mﬂh@e&iomﬁ orlifSembitadmivite ot Yieded B RhbHA$h the art
and (ﬁ)e%c Ig:e%rﬂe at eﬁhﬂa %% gétqlrg%chtgprﬁyﬁ g&? g}%-ﬁg& %nasome

Yher
exanipﬂi&r eon gmeﬂ Ofﬁleya 5L GRfd
I3, o6 og?é AR p%r g feswﬁllln ggcgglpg%élggeﬁameasured by
RALSH;A comppeifegn q:%nm 3 gommwmdlebulfa nhates ‘g:fﬁstabﬂlzed” is one that

tide to conjugate 5
has é;@%t&ﬁg%ﬂ]%gg%@%s%re tgr %lﬁ 4er)9 @reaﬂ‘ﬁ; %}éélgqlg§gdp§reay§r than
abou‘t ﬁ@m guedtenthab ebomﬂo%i‘ lgﬂéh"terftl‘i’e[n Aol ¥®R @‘8&911 ﬁ{ahx%out 90% or
fers to a numb ht at which half
gt eatﬁ’o%? abqus §°oV¢ ‘SOfatB% Gy u%@imﬁ? chletin éhepapucattionrpréssntialaggtegate
formFor exanpl e, a nedi an nunber of |SS-containing
pol ynucl eoti des per conjugate partner neans that half

t he c@mj WM@ pAn ghenpatamdidtesiRanld natibefo MRS e oatdiane "

I Fb? | SS-cont.ai ni ng
po ynuc Q6 des or mass) in a given population means the total of that parameter for the

entire population divided by the number of members of the population. For example, the

average number of ISS-containing polynucleotides attached to conjugate partner refers to
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10 pol ynucl eoti des per conjugate partner, and half
have a hi gher nunber. As used interchangeably herein,
wo b@earas " pol ynucl eotide” and "ol i gonucl eot PCBEUS2006/007571
i ncl ude single-stranded DNA (ssDNA), doubl e-stranded
DNA (dsDNA), single-stranded RNA (ssRNA) and
doubl e- stranded RNA (dsRNA), nodified
thealveg@a ucmbeatdfd8S-candimhg papnc@tsledps conjugaripartatiinns

ereof, The oli onucleotld can lipearly
Powqf‘tm %’rqowugafﬁmr petdrolegles (e & fﬂgawalbar eB%Se%%orﬁ%mmg
po%ﬂ%l@dtﬂle? g/efafal ﬁl'ﬁﬂF&JJf%Hh %%ate%@ s described below, this
I gonuc eot| are polymers “of nuc e05| es ] oi ne

nugberes ablayly denvaligom whgisgpletresiretiohs okadesicleatide to conJugate
nucl eosi de 8qﬁélsts of a purine (adenine or guanine or

parlgr; Bpsagere FWHIG’&YW&FWW e (thym ne, cytosine

or urag| ‘*med%fn”%ﬁib\éﬁbﬂ W gh%[‘ i %f\)en%ﬁﬁlaﬁ%‘ Bl s k@a Aumber or
sugar. The four nucl eoside units (or bases) in DNA are

wegghlt edhigh bxlfﬂwampglaﬁen 1Q®0d’emllﬂwaﬁbtspmﬂatlon is below. For
goti de

exaﬁwglg yathrgxgcrln jail gwtug};eroqqqsgeoﬁﬁ L g%lgnuc}%oé%tlé%‘;% conj ugate pagner means

that hanuR@IBRGhRHArHErs O therp@gulaabm Rgveal oW HNabEaTNOPSntaining
as used herein includes I munostinulatory as well as
polvitlpRisiep prrepsingategrariasy gnd halEhiiroshighen ey ef fect s

| ncludgy é%f ?e%@qaﬂg%ab n% Ak b0 hte%nﬁshﬁ?&%ﬁmhﬂ@& idlbr6gt |y

or |nd|re e cef ular o m)ra I Mmune
“oligsipclestde” 11ﬁ>1mtepﬂm§eaframdmm3t(ssﬁlﬂm aioyblefstrendes DNA (dsDNA),

singlreyrer Rt GrEv A enbtay g ried ROTA EEE Ao
oli E(Srﬁjclécoﬁﬂét dn@rbl %Bn@clédéfﬂé@ ef &’&ﬁbﬁﬁ’b?dﬁsaﬁér%‘f siieh1i@8nieotide can be

ynphocytes, CD8+ T |ynphocytes,
lmmb'r @pmagl@sly anniﬁglhred |or e, oligoondeciatt wy gbhiegs tlpfinear and circular

segnilm @fl%o&lucfﬁp ée)é arigél%:eﬂseo nuf:%oggesl Jgingg EEIGTE)ly, through
phbdphdesterllinhages. 20nddtdds{dR,cohsibls of a plfe Gidamitle bhudnidetor derivative

| munosuppressi ve effects include those that directly
thegeof) prckyreeiding (Hyaiea setosive oy Eaciloer daivativg thereatirhase bonded to a

sugat> RRE Bttt nu{ﬁé@ﬁ@é o sctf)r b SO AR RS e Qe rjalﬁ%{o%me,

ucti o

de@tﬁgu@xﬁﬂrr&p@édxﬁft}@mmmé,l dddieopyatiditiel domsdlehidads 4 pllisprale ester of
| gE production; activation of |ynphocyte or other cell
anll?i CVW?O%/ 096497 PCT/ US2006/ 007571 popul ati ons t hat

have i m%ﬁu%ﬁﬁém\éﬁuﬁfo‘ry’%ﬁ“nﬁlﬁé@% a%%nﬁﬂ&%%esg)ﬁﬁée as used

result 1n 1mmune tolerance; and I ncreased synthéesis
hewin myludks mundsamutmmy a8 umﬂrassmmxmosiﬁpecssweﬁﬁhas d

hn%rgﬁoalmw %glﬁéti‘?fgse f;l Ctt;ug 1%11%(1%%5%3@3?@&@%%1& or indirectly
enBatick OIS drEnRR4 ilngfene rés’ﬂ)@ﬁ@:@y Ek &6 Ié's 69 irhA@ndseMeA ol effects
t hese anti body subc| asses. "Ext en conj ugati on’

ingleden Butt qﬁ@nq\}gmé@etod@gregged@mg%jswaﬁq @ﬁlbpﬁy arqgl,uqtgm activation or
AL e R a5 0 E R oGS gpos

lyrapisbictes f iagbpienad arfibtha it ahsrea@dtsbﬁ)hesié sﬂmrﬁﬁndsﬁnﬁmyory
conbi nati on. The term "anti gen" nmeans a substance that

cytokines Msyiiinge JubRrt istaddoskhebilfid dltdy IL By lah, Bl §.0bche, FN-0,
IFlg eBpi?maY ek hn&‘ﬁfe'lﬂc%.” ThBAEBL R presBVE LBEAS iRl M YRR directly

pr ot
or indirectly decrease cellular or humoral immune responses. Examples of

immunosuppressive effects include, but are not limited to, a reduction in antigen-specific

antibody production such as reduced IgE production; activation of lymphocyte or other cell
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10 gl ycoproteins, polysaccharides, conpl ex
car bohydrates, sugars, gangliosides, |ipids and
w@b@spdabi pi ds; portions thereof and conbi natiPEEUS2006/007571
t hereof. The antigens can be those found in nature or
can be synthetic. Antigens suitable for adm nistration
with ISS include any nolecule capable of eliciting a
pomllai'einls tlont ha'vecieirnulmsttpgessi\spaetiViﬁbs:sm:hsap dimse that result in immune
refera ens elici.t nti bod
oighftef bt R R o v Bnde S aGal ok e conai

celﬁl@rtﬂlﬁ:tﬁ)ﬁﬁ p@n@fexaré}ﬂta oGS 1 IFNhPWh% dpPedts It@B‘IoUP I[]?Qlflllcﬁfced class
ght cog&fund is not inmunogéenic by itsel

SWithh tpéﬁ@@n @}n’fhmd@ewducmméw lealy efgthesscaniibody aﬂ»classes

Idetmrgr:)n%&ﬁ orfrggﬂggartlonc (Il)iget@ﬁsf ng g%r;% g%}re? gf coggxgatlon in a given

pogidqioaniAsatbséribedr BEEint &t of g esAIbnANAY BEEHaBacterized by any of a
Preferably, in some exanples, antjgens of the present

nupbRy & stregitah erlldﬁ@refuﬁ@tmqab@@ampﬁem gisher eloge og ireary| epmbination.
fatty « hasp h
Lo 6 ARl e 20 PR ADA A i
by graagitiodgiodbyg adhekll eglltlgmombeﬁten nantigeAd caty miolide peptedes, groteins,
a supst an when add an i mmunogeni ¢ agent
ey R SR, BT o OOl e re B B BpeLosidess Tpids and
phRphSHid2bEBioRE tHerTM AR E@rﬁ&ﬂ@ﬁ(ﬁlsttﬁ?{t‘:é;‘le BRERHER caf#ﬂ@ those found
reci pi ent host upon exposure to the mxture:
in gagprppr pﬁéxhﬁl ﬂ’é't'heape Apugwepttalde ﬁortaldannlaflrmcmfwshj 1S9 mckede any

ol SR 0 SRARRR) S0 30 O Pt

ant@@ﬁs Midityan afiebderespinsd Opect fitefop Bt dnfi@eh. SHAPBAPLE thcluded within
ypically, the peptides are of at |east six amno acid

t erS%%Hedlf eantigen|’ eﬁghaﬁtenvhé lqve rrmlecyquwr%@lt cpupoiest that is not
o BFSES TR 8 B0 0 Lo i o

imnmmah gfenmail(blecnﬂe thlndigmmlg@u& dé’teﬁmmaﬂiﬂst Sthatl@nolédhiles may need to
cosyl ati on, pegyl ati on,

hosp egl % ation
bef PR T ihbe Wé Fiye aeigsRic. "EAReTapEnilR SRR exapedes, anfigens of
h n
t e'rpgég%ﬁr’rtg?%@ﬁ)h fg)ﬂ}cgltg% ?IH%Sr gglﬁg E@% ?@ﬁt?}%e%ﬂgtabﬁs pa%ﬂ%'hgﬁa%bhplds)
polmapelm@dts@mchras ithrse madane"ﬂenwﬂzll&emﬂue;&lalmpmms; gaagliosides and
1 a,[nl or fragrrents of such peptides. An
gycoapﬁ? ’dléhl c peptide” or "antigen pol ypeptide” 12 WO
2006/ 09@1397@?@%%29@51@@3@67 WhicBCHREAAIMIN Yo BR ARSuRbdenic agent
or a portion of a pepti de whi ch exhibits one or
such@f antigen; @éﬁp@lﬁwgﬁgmcés or fiiterdiatdsaan igaumsirespoase to Albagent in
t t Anb a 1 pol ypeptide
the %C}plgﬁ{ Hpgﬁsyo(ﬁ e%gbé{ﬁ%%aﬂgg gmétgl{:qeuence fromAnmb a 1,

V\,h et h €Thet them Epditide” amgplgRprdesathppirt io®BuffitichhRngth and
uence, _and/ qr. a nodification of the sequence, which
%H%}twpttg eftgct éxrplglﬁg}cglerﬁmpnﬁq, Gfe p:fl‘g,b((qy reoduchpp @8 cytokine activity

wh&ﬁ&‘ﬂr frbE | %Pttx& ) }ﬁg{rehp lch'iy, thev %ﬁnl%g}e eﬁl%i%ga{a Gt sixAmino acid

del i very ecul e’ I Ver
res@h@md@dgthm"fm termtipegtidef diatter tr&ﬂu&es el figd amina racide (whether or

es deliyery of an ISS and/or antig
not SRR 4P Paiat Al s Sy Tonh PEgieations e Ridtige Aot limited to,
Photsbﬁﬂr?ﬁuorﬁ ok yiafion, peRishish, WpMiRtio BN kAt | onal Iy
stinul ate an i mune_ reésponse.
“Antigenic peptides” can include purified native peptides, synthetic peptides,
recombinant proteins, crude protein extracts, attenuated or inactivated viruses, cells, micro-

organisms, or fragments of such peptides. An “antigenic peptide” or “antigen polypeptide”
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10 An "allergic response to antigen" nmeans an i mmne
response generally characterized by the generation of
weomsnophi | s and/ or antigen-specific | gE and tPE&I/US2006/007571
resultant effects. As is well-known in the art, IgE
binds to IgE receptors on nmast cells and basophils.
Upon | ater exposure to the antigen recognized by the
acchgifmgly hecannill genpeortios 91 alpblykeptideaviiigicediibithenemshore antigenic
cells and basophi | s causi ng degranul ati on of these
propgities This, fof exa@Pleyan | bﬁgltantigﬁmp@a Iypeptis”<p
»l|
polf RS Bnuidchy Lo AR Ao Bl *ﬁhﬁﬁﬁ{éﬂ’%w?ﬁ%ﬁn%%é kit
seq‘uaxhdeea potion offi thiet sequencarandéy aahddificaioneftieadequerfcey which exhibits
a ication of s of the nethods. of the ention
an B Broneoy e REEs SRS URED o HRRALE" & AL D oD
met hodg <@bliddde nidlcandi @PddinehHelshidIBoze Jh'%ﬁ‘ﬁca@flﬁlety which
equal 'y appropriate for prevention of an allergic
facrleapn pseNids anlbt erdgneasealativery ofapi¥s md/ett ammgelatd zengilcular site
ondi tion t he erm "al |

R 8B BT po R G ehitei G T are e Sk g tonatly

Stllﬁg@@lmn@l@fg%@oﬁse which elicits an allergic response
upon exposure to a subject. Typically the subject is
al | er ghB “glergisaesones igewtigen” IAGHNS 47 dynune resppriepsaerally
chfietde i YOI eafhsiol o EBhtRy Qo B AL O Rl i
resﬁ)]ltdny effacts Ak s welb&adwoin thehjteliEsbiedhiodE rem:ptdrd; e gia@t cells and
i Nmune response upon exposure

ba%?ﬁblg% &J@nﬁﬁeﬁ GRSSITedp S GEReAEm AR UedEE tﬁﬁ BuEepgross-

linkd e H on HAGS&KL b&@ eHH%as b1s BhRingd Worddultof G riRse LIRS E
provided herein. The term "desensitization" refers to

mctlhﬂelg; butced dinufeds tochistelmingi rskeasst ilbis upflersiond raaétmtﬂgieddigeﬁle terms

an allergen.to,which t, he ect h denonstr
ol FePunty S S AU kot S0 SIS capdiion SBikafly Hbropriate
for@ﬁﬁﬁ‘dhﬁbﬁ o 8dth&Bf e QUMD | 'tlr[é ihéhtRdht FufiBe: itfi®hinderstood and
exanpl e, 30 Fornadl ey (1998) OQolafyngol. Cdin. North
intgyeed Yt theimathads ofghe ugemﬁqrmeehuﬂib thoserihah eltewarl%lbyappmpnate for
n |
prev%x%t? geor{laglng %éener eg a% F}vean raa:unn re- efxfstmgmger }’ft C%glﬁltlon
of t heAksadieréiashonsm “aﬂlﬁrgeﬂ,ﬂm‘é@lmm%% éPantigenic portion of a
PCT/ US2006/ 007571 the aller cont ext,
mojgeii|cBHH K @ PFPtER Wﬁfﬁbr?é‘@ﬁ%%%i/ﬁfglﬁ EEPQBES UNPHEXPRSUER T 2 subject.
[ |
ToploFy €E st ERGRE L) LA om0, A8 inb gy b i yheal and
flage tedt omamy mmwdﬂdnswnnn thecet. /melewuba ineidlto e ke dll¢rgen even if only

a s%gaﬁliasgt gf:ﬁﬁl Fssethi’traneﬁlpe kev% %a{mﬂugg ?Qslgonslesupon exposure to

the &lbEd1E!] Rrﬂunﬂfép BMsola®d MeSeR$ hakeBwhSn it AN include, but are
sufficient to effect beneficial or desired results,

I101‘| lﬁmt@dﬁOnéloéﬁt pievisigt hewetul t s, and, as such, an
ef f eC h"%n%”%% enm&zgtf) %nqgfersqg nktxet hr{%c%gg admln V\Q’atlon of

&f g appt MoAT St et ng

inc@ea@mgmasestdfeﬁ allbgen PO chtiessudiect RALdENITRE A Sénsttiitgn
antjgen, an effective 10 ampunt of a conposition

EX&@HJﬁF pEalirgearasssussd dpudraeisitivation are knopayinjthe arhseq, doy example,
Foftiey (1998) Otolaryngol. Clin. North Am. 31:111-127.

“Antigen-specific immunotherapy” refers to any form of immunotherapy which

involves antigen and generates an antigen-specific modulation of the immune response. In
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conjugate partner) is an anmount sufficient to achieve

such a nodul ation as conpared to the i mmune response
wobbiaiomae? when the antigen i s adm ni stered al oPET/US2006/007571

effective anmount can be administered in one or nore

adm ni strations. The term "co-adm ni stration" as used

herein refers to the adm nistration of at 15 | east
thetalergdi dohtei g ahti ganbspeaific émmsubihiecipgritdlydes| msés hot linhirad tb0

nodul ate an i rmune response. Preferably,

des@BSlB%ﬂﬂoﬁlﬂéW@h on refers to sinultaneous

adm ni g1, ke E £
St iy B ik crRBte, pATaSbl A iyl S pRIGSEL o
humers pMaaEnalmhslemn iarecuicet isetedito, Hunens geporise fanmhantinals, sport

can a se fromeliciting and/ or enhancenent of a
anlirggsp[,qﬁggsagép%ﬁ "al l ergy-rel ated disorder" neans a

di sor dﬁh ‘s Viel angbubh P APt RerRIdhe hSu@P o R substance is that amount
antigen-specific IgE i mune response. Such effects can

sufﬁnmhh@ee,ffebthenaﬁetah@tdeslwfrd teedtst mcludmgcxdnmvé resnltanadd, as such an

- fzﬁhgg% algﬁlrl]lg[p :a%l%z]eém Isam!)ri“l%% exgﬁg 11{;)1% ésgl% gllaé i%ﬂ)?%d ﬁl’é&le context of

adi@inigtetiit 4 @npgRitRshmasedilited irtifraenavebionsstd MMCAnBigse dn effective
pernmeability of the capillaries with resultant marked

ampb%tsof@fcompaglﬁan FPpmising 2 YT ermvsdpParsr MhaiihyandRe gnd
f
Coxgﬂ%it@ff enc ¥§{1/ glrﬂotﬁﬂﬁ du¥fi 1%‘[25‘ %llg%g/e?s%gﬁg 1@%&%@1 g% g%ﬁpared to the
1minunafdsp'onsmblmﬁeﬁexf}[eaahé anligeh hmdrmdlst@echalspe cAf effective amount
e or organ gE associ ated di sorder”

tar tis
carj e %enblﬁﬁf r?fr]c‘i‘gqn@&“%ﬁaﬁhp lwra\t/bHP%h is characterized,

i N parpe RymetsMakdsd-Afon 8Y Bcd heliih SdelIRY tiRNadfBYistt@ion of at
be persistent. IgkE associated disorders iInclude, but

leagirtwortafferientdubstandes suffiicieatly ylosah @ink d¢o glodu}a@aan iimomse response.

Pt Ryace PR RN S IR e T URRT-US ST Ca 108 o et oo diferent

subyydmeaopt era sting allergies, and drug allergies, and
parasite infections. The termalso includes reI at ed
mani f eSStmileRen’orf anHeseIngirewrdes; suchGsiidrlarsnpnse, geappan increase

in nseaf%ljn%? it %ﬁh or gnha i SHBISE:
% 0%7 g‘f@b% Used ‘%‘gr el );1 az\Q‘ 2096 %89%97

wel | - unﬂe‘hﬂér(gydeliafedtdilﬁ)rdﬁr’f meahd aealktﬂiﬁlt resulSing froapihe effedts of an
for obtglnlng beneficial or desired results, including
antgepriPegific fek timpane responsar pbdesdtcts aniigclude, VBHATE BAt fimited to,

hylpcﬁ&?s‘idncdrﬁl shBkk. d&?égfh?fgxleé ik Bh ERAmpIe e hh §uef gs}&&i%a dmagder during

are not limted evi ation or oration o
wharhehigtrmirerrelegsedpniornbe cidimativnslangestvagfdilasiorat well as mcreased

e SBRREr B SRS St BB 518 Slion

AnspRWMnE caf oddius SARSicANQ SMBIRE SRocialBlebRER kRRiced over the entire
palliation of the disease state, and rem ssion

bodyataad Hesen paeurilegallyowith &ea]egctlom@nmtoaeepé@ﬁa bArgetgissue or organ.
undet egna‘?éﬁ assogla%a éf1s‘[%rr](§er” ?saagl%héfélo?%ﬁlca? 1%19 ?I(I) %cﬂqs

surviv nmpar e 0 eXx Viva

chare&eixsdNih ﬁarft@ap eRfbted *Igmlelvlalat whigh ndaydirseaseot Ok persistent. IgE
di sorder neans that the extent and/or undesirable 10

assorairdchtordmnincbiedbyt grrnalintedite calleesy ¥id allepgic eagsidons, allergy-
relSte@ifoffefs dd@scb?l%@@ gel@(w,/ afg{hn]ia{, ﬁﬁnﬁﬁ%tﬁﬁlr&ilvﬁﬁeumcana, shock,

hymenoptera sting allergies, and drug allergies, and parasite infections. The term also
includes related manifestations of these disorders. Generally, IgE in such disorders is

antigen-specific.
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progression is slowed or |engthened, as conpared to
not treating the disorder. Especially in the allergy
W@ owhexd497 as i s wel | understood by those skil | BCI/Us20061@07571
art, palliation nmay occur upon nodul ation of the
I mmune response agai nst an allergen(s). Further,
pal liation does not necessarily occur by
adm ni gsnatd leareiaf arales vahi]smdemnd)odarﬁltthm ato, Cirmnmxelnﬁ’dﬁ an approach

m.ni s of a seri.e dases
for RS brioat of desisd peufts- g Ghgl B’Gﬁ]sfés‘QP Foepyrgases of this
m\féﬁMoﬂ) %enéiwfﬂl '65“ aéﬁfeﬁ@hhﬁa%&l%rlnﬁﬁﬁ@ bﬁg% r‘lb?ﬁﬁlﬁ%f&nﬁllevm’uon or
‘anti body titer", or "anount ant
ameémiabpm efioncy raore lsE8ptonTy pmgatsbmpatr efretent pf 1iSBsq rsta"bgmed (ie.,
no{ rs to.the ven asu

FhEtRabRapr Bt RrePrd bR BF oy dver gloving of fsease

proviéssBaNamadrAionldt padifesios opiRAiRALd 48€Yand rEmBBiod rQMthﬁQNpartlal
whose production and/or increase is associated wt

or tefal), iwhethse dﬂé@p@ﬁ@é ungiecteble nplreatniegtsixaniagsognean pr 010ngmg
u For, r poses of
s 8008 oA PRRY e PR R B oS

ant i botipalistinge discaRaGUti Testmeins i LR exit@it endbiCihdesirable
anti bodj es.. For_exanple, in human, neasurenent of a
clinfimYs s Ml*?%@%rwr@&measeem% iBre lgesgBert @ipdnttinet course of the
R i s
prd ag%(?%loﬂ éjélg\ﬁ/gi gﬁé}l%tﬁg%cﬁ as Ct %cfr)ﬁ)l 1%)2 ?Ig% sgt D EIQerek E&Pecially in
thea lstgyi Wlnmztt ws idwell Thderitoodibe thoes galisdin the art,qw&irqnﬂoa may occur

o B FEER B A S patiaion dos
notlieéeR8S8Ucaies adiihishagoh §BsheRRsIBAS Hft&ﬂ@&hrsﬂpoﬁ REmMistration
nore such antibodies. For exanple in human,
of pperingoédeses. dhugy am Iazloa%@cfﬁcamﬁdo aﬁkluamysmada dr &prded may be
I qQr |g&A. 30 To "suppress" or
adﬂﬁﬁ%&eggf&&: Jﬁ%%%%ﬁu% lc)tnswty, such as cytokine

pr oducpinCantibaiyttit@Odyr ‘AaRAIHCSf Bfibo®y, RinsdhabtdlRited” by an ISS-
rel ease, is to reduce the function or activity when

cojpgaiapEer 8 bishantiges acletsia theomapunt o8 stsea aptibddyrmeasured at a
t or alternatively,
i o A or Bl BB 7 ol ¢,
conj ugat ‘8 hiredssmidted éﬁl%@?ﬁ@ﬁ/aﬁﬁﬁé@ﬁwﬁﬁﬁlﬂnﬁiﬂﬁﬁ% @ br7ihcrease

. popul a io i.ch suppresses histam ease reduces
s FoeRvaiE 1P Akl OwT i TeSgst diprEsamp Role aampita ) osociaied
antib ol 3 hdRsd. elb&%%pdsegb‘ﬁﬁﬁ ﬂ?VerﬁBh' ﬁ@i&uﬁz'n%@ of f@h?'ﬁ@stogﬁfed
exanpl e, a conjugate nolecul e popul ation
tshﬂgimce@ bes r@mﬁurbmdyt cpfroayd 9 momsu@@utlb@dlesdlﬁmexang]/eom human,
of, tibod for exanp
Sita/ BT st B BB o antioa B aecg aporr 1eG3
5 al ong. “ThorgeeslidtbdNRIHOANPIsi A AAEbEBVHER R0 AR E Hh®Sr increase
The present invention relates, in part, to

is 4@69%@4 Vith asl hegmmynsi Tagpoase oﬁqr@gaméle FeiSHleis @l Th2-asprsiatedh
anﬂﬂb?y(iﬁ) Hiold tIgor (%;fo“sgé &t tﬁﬁ%én§1gﬁ rﬁe&&gwrﬁje%‘gf ‘?ﬁ?— s%cnated
and”a nuc e e conpri sing I'mrunost 1 mul at ory

antiteqyenc be (ﬂeSéSbremBld. ofione pﬁfnbre slu@h matibatiss. For ekanplk) idGuman,

and usin h co itions. The present invention
megsuremery|O; gtailﬁi% -3S§0 ?‘f ant%b(gdy could entail measurement of IgG2 and/or IgG4.

To “suppress” or “inhibit” a function or activity, such as cytokine production,

mea rgmgnt

antibody production, or histamine release, is to reduce the function or activity when
compared to otherwise same conditions except for a condition or parameter of interest, or

alternatively, as compared to another condition. For example, a conjugate molecule
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conpositions conprising structurally stable conjugate

nmol ecul es and net hods of making and using such
wW@ewpo%i4dT ons. 1SS and conjugate partners encoP@EESEUI6/007571

within the present invention are described herein. As

wi ||l be appreciated by one of skill in the art,

conjugate nol ecul es enconpassed within the present
populxtésti wiioh s@yypr myﬁhldﬂafnﬁnﬁ relegseadudts ditstamtine tdease as compared to,

bi ol ogi cal properties, based on the conjugate partner,

foryepramp léw'éﬁan% ¢ indpeqddry aptigeR Alongn Staﬂ herFpTpia @ conjugate
m%?efﬂggﬁgﬂigg \Aggﬁl %%)Efeg‘&g aafr??fl%gf] pr?(?]ucglgﬂjré%gl?(éé &{ﬂelﬁ’ QhABERvels of
anttionly ug abeppad te éor exanplg entent and/gletelasd aanbexm pIgémcedrby antigen

an all ergen. In sonme exanples, the conjugate partner

2logGmrises the allergen, Amb a 1. In other exanples,

the I'SS can be a pol ynucl eotide of any |ength greater
CohtpR¥iiBn AR5 isMg &ﬁﬁ%a?eolnﬂ@bd@s and in sonme exanpl es

conprises the sequence 5'-cytosine (C), guanine-3'

(G, ahbe preserdtipvention salpee s pahye pe@mﬂn@ss:@qm@me a conjugate

mo?echcei,] Wh@lee%n &%&&@ﬁ.\% tg ’1‘5\0%0{}112 A olmﬁrg% Eg com) Xg&%?ﬂt&? agd a

ponede&idetdaprithghasiesnmostiasiatpp Be’cﬁlen@l‘(QBS)l eﬁhdolTnﬁ%['t to methods
exanples is greater than 20 bases or base pairs

of P@h@@wn (BTG BfEh GoXmASI 108 Bhe DICSE! SRFHRPR a0 Fajates, in part, to

|
coB SRR B omprta e it Sbtc G ot MLIeT R methods of maling
anqb umngl gychCon@osippns. iSSi and copjyagatmpdrtmﬁs e@on@a@se;d vmhm ke present

SR PR blcroriant S B TR bR, comugte
mcﬂé’e%[@%'eﬁeomﬁﬁ@ecp@ﬂhlﬂgﬁé ﬁreﬁ@ﬂt afeh8o AP hhReS AR Andldistinct
conj ugated to an onpri sing

bido g FEACTENGAAGEFY @@&@@@mﬁe pasueth thedpogid nusrizer of Kb present in
utd c_and d|a nost
e Ehinate ol A Rt el ebons SRS rePrlbiich RO s ey
coﬂ}ﬁ%&@ Phrtigst En EBhEEHHINGHed, 8 c6iijufdte Phrinde@h @R, such as an antigen or
ecul es containing an inmunosti mul atory sequence

an aflesgyn.| Ingoate exXRIeSalhe CoRRSHe Badies cPHPEsesithe pisrgen, Amb a 1. In

o P WS35, SRS RG, PETLATRIRTIE) e

painé anﬂmmcsbmareeamphs coinpaAsdsyhe dequarcpdr aydinh€Ciignanine-3’ (G), and in
their entiret ¥ reference. The inve s di scovered.

othef, g¥aniHgs %‘tr?R}yEFﬁ he sequengs P i-Pyring P‘a\“’&%ﬁ 2{3 e dypigidine-3

(stthlabis nA@&@@ff’PQS) bheh d)tﬁex%%ﬁﬁﬁfe% s gﬂé@t@f‘t}faﬁ B %5@5 o Base pairs, and

salt and pH conditions. It was found 5 that
in eibay exgatpesio geeatelr &a@&@mas@ ardpasgpats|ie depgth. vhssome examples, an

t d , t ,.
15§ ERhEN T abtheR e BRI G Btk SRR Bh Al s or the
se@i&ﬁﬁ@ffaﬁ\ﬁ‘mesplﬂﬁm Ghppfitafiene, B?ﬁﬁlﬁdlﬁ@'(y CBagast sequence 5°-T, C,
qaégents and/ or olar conmponents in _a conposit

mefegamales e Sav@r@pm@&ésé‘@ﬁé?%ﬁ T%G@&MGA -3
28213[1 T RnEExiEs BEtohfioREIARRANE ol BUEEMM X1 Wffated to an

ISP ovmnpridiye 5 REGACTGTGAA GET T@G@(GA’BGIA-E’U Sukch cbﬂnﬁosmons find use,
negative charge of _the conjugate nol ecule, by virtue
forgapmple, §t berpediomddiagnesic mstheds MiFsiBalaGHING e sguctural

staeﬁﬁy oPESRLdYEIY e%ﬁ'%E geditc AR ‘f%ga?e Db1ERRPOAR L e an

havi ng a neutra arge or non
immunostimulatory sequence (ISS) linked to an antigen are disclosed in PCT publication
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conponents are desired to maintain the structural

stability of the conjugate nolecule present in the
w@ovpo%4dT on. It has been found that the addi t POFUSH006/007571

conmponents having a 15 negative charge, such as sodi um

chloride, will cause the conjugate nol ecul es

conprising an ISS to aggregate, thereby becom ng
WalesBapdl,iweds/1d24hasd been1f1a028] thedisclbhreqafagitic ereapecifically
. hucl eo hi | £es, such as azides, or even | ow sodi um
incepPEAtsdRersin 1 heFiRRbEsty Py FeleisAfR i sing a conj ugat e

mol ecupg, %Eﬁtog‘iﬁ&%@éﬂe{; it SR ORLH Qt%ﬁltx}TBf £eMlifzatd Blecule

structural sta a conj ugate nolecul e
withimrgednspasgioaris déﬂeadgﬂ P telmp@ratm@ sedtrand pd] coomiposist {tomss found

was char act ed as. descri.bed herein.. . eri ment .
tha%pcglngq ﬁ‘ﬁgﬂu FOMPIISE 44 exigsg ¥ag ?igst%tpﬁzeglt 1 ra;fequldS composition
at t&ﬁ@&ﬁfﬁes‘ dbo¢® OJdH%@EseCQSP hehe @ysth‘é"p'i’&bﬁ‘cecd}‘m%lﬂ pHYIPhAS, sodium

function of eratur'e, time and conposition
chlelodml negaiysly @umdazsmpomrxts s/ @pyldn compdneqmsr msermreposition. It was
ed her.ein ' tratjve

o i P Bt RN o REUE FBe Bk ra FlGsEE! |5 aeroeals
reveRMIY ufidg\veedtian éfaew.ioMbBiréngth. covalently linked to

an 25 1SS (referred to hereln as Anb a 1-1SS

O i gonWdthest hedes tuidihyaheorgrit isAelieyedihetiug to the negative charge of
the%8{%;%§£‘t‘e LA gﬁ%wo(%ftﬁgpr%enge 59ad 55208, &@a A &H@’;ﬁﬁ%g non-

COﬁpOSItI S contaln varyl ng ’i'onrc S ren

negatidely ahyrigad cqnhbmmnthl drlooﬁ@oamﬂs hdverp analtsal elmhr@e_yousomgolar
intrinsi c Eor escence (1F); ext rlpshg\ fl uorescence

con(lmentszi\ﬁqj q,sllrﬁ o g},a@] &n |t}?egqr11{uc'§1&%hsfag}l @g)co%l‘gptg molecule

preS&iR B BHpbYGok! oﬂJh‘AQ ﬁct:é:ﬁ fﬁﬁ’lll@@l'djc BebAdtEABE EGhMrRnts having a
variations. |F, EF, are 30 descri bed herein

negative blear & angll essoditine clu‘lonfleu gaﬂe:aml tbe chrgugetsmeldojiles tadprising

shear str nd anal d..b S and SI Ze
on 5% PR R oh TeTety S5 A S G TR et fRysidlphhe presence of
nudBIPAAES sudih@tazides, drfevellow Mlﬂﬁn cﬁl&@xd@ﬁpa HEH& sittf @&mprising a

used in parall el to exam ne freeze- 17 WD 2006/ 096497
cormga/th_»tﬂ@alleo’@ﬂsimtabﬁlﬁaw@@nmgﬂﬁevmlycm a conposi tion

codr unt BFErel Bt Rade e R R R MR B B bt

varkfdS)compbsitiogswthd chafctdrized %Mbﬁﬁ@?ﬁ@mﬂe@b{gﬁ&deﬁt@ were designed to
el uci date structural changes in AIC wth
elugidaispoptiblssauciie! ghanges We@nmgrts moleres wahwomowml@ns asa

fungﬁgtg\gf ﬁ’e t@?%efaﬂngqg%g gl}]dlafbmsao%ltl ?Lc%ﬁ&iltﬂags su@PABot strength, and

sul'ts o various components
prebance wh surfaitantn gAp&bscnh@ﬁ ltar@n,san iNostoattvie egbryipleiof asonmgate

xa r nai ta| nin ond|
mo}ce@?m&a%nﬂ“@?ﬁ) B b e b b, SN P BT e o an
(r6feiddl REhSEInE AnB a IH'SSt(Dl longclabtidetbifudhte BNOSIIEtEthin a
a pH 7.5, Phosphate at .0, Phosphate at pH 7.0,
congesfTatipnanga ofpihovt Q)lp«gato 0§g et ﬁealmedpmoeompomons containing
Vargﬁi 1|01r1]1§t%&8 rétfl gl glgg)rr]l 1 }onﬁg @%ﬁ%eﬁy%ed Y us'iﬁc’g intrinsic
flueepgents (IRY catriRRy ﬂxgﬁtéseeml (86} la8d righipagé liglansatie (RALS) while

prepared that conprised Hi stidine. Table 11 shows the
Sutﬁ%@e}gtﬂze eFugHia Yelesulgtio (eameriareaipripionsa dF .daF, and RALS are

deé%ﬁﬁgc{ gérgﬁl i 'thé ]@xaﬁ%ﬂ? eﬁ?e%h ate%%l@ l@WaF %%?Jtedjﬁ)es'h%% stress
OSItIOﬂ co I1SIng a onjuga ec e I nc
and—hrsaﬂyzréd bg RALY endigize bsbhstarceinematogtaph HELE(SECHPLOr The same

Al an .
metho%‘is,I tﬂgt 1s, IF, EF, RALS, and SEC-HPLC, were used in parallel to examine freeze-
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For conbi nation studies, that is conbinations of
conponents in a conposition conprising a 15 conjugate
wOorpi0eod4e7 conposi tions were prepared that conpeT/B8m06/007571
A ycine. Table 12 shows the results of analysis of
vari ous carbohydrates. Accordingly, in sone exanples,
a conposition conprising a conjugate nol ecul e
thaivrsehsitheisy af zcaniqmmj;tﬂ]naiomplismghklﬁinl_thc pesace oSemtimaghosphate and

Mannpse .or escribes results of
SOd&‘Bﬂﬁflﬁﬂf]F &Yﬁ%g{eﬂg? ggre gﬁ‘? Eéﬂm &t & e conpositions

conpr i ?lh@&sﬁtﬁﬂth@&ﬁﬁeﬁkﬂeﬁtsﬁfe@%h@d ©UNHGAL Struchal changes in AIC

nol ecul e at a tenperature of Detween about 2 degrees C
withmcoatpositioss d@gﬁee@@ed;henem, glmhgimgmulrp Eggmplehend 1 1n Tables 10,11

and’ %Tpf)a}%lle L(girﬂ} v‘Qaet nfegplgﬁ ofd W@\?’lsd%d’aﬂél?s ci%hppgglgn S ?or malntamlng pH

corRl e s Alcb & obR IR EdiHE BLandp18d, Co@bbiiahkd fr Slaglhifing pH conditions of
conjugate nol ecul e and a conponent capabl e of

a CoRAPEATGOmPTISHE DEProYLathimoteewls ardlndoristifing WepH Jny éligidine at

pH %Q?ﬁ%glﬁsgjhgta ag plélgpg#hog%lgat%%tlrbn g@ﬁyﬁ&és%gﬁ' eGP ﬁ{% tl—Hs’udlne atpH 7.0

or Hiatidiee 26pKfo. f'ﬁbAsz tlesériDed kerainpfol c8mBinadod sﬂuﬂle@tthﬁrls combinations
exanpl es, in the range of about 7.5 to about 7.8, K and
of GHRIRGNFRIP bk S‘PFBP%’%“O%?O%PTW?O? coippftc molsculepcagpppsitions were
n .
PR R RATE" AT b SR AN 1 0 i
acud;sh a%@erhngIUM| somechamgkes, doming @niEs éxanplies pomj)raltlon comprising a

oGRS BB ELEH . RO B B e,

ForpdihA%n stude@MRANRRbnbaRaBhEo AonBinthR ik Béin 1ﬁ$1ﬁcd¥ﬁ)r1smg a
of the conposition in the range of about 6.0 to about

congugyty woleepleceanapdsitinms teee pepupd thed n@mmedﬁlmme Table 12 shows
0
the és%ﬁtggg E&?al %sp(gég\f) %%H?Efrbohydtragesn rsﬁc:w{ﬁgglb/ some reéislgmes1 X

corh;b’tmtﬁmrﬁ@ﬁgdrisingrh dohjaateabletlle $ntfldides Ia%ﬁiboh?drﬁ%'; &ich a8Waktose,
than 70% nore than 80% nore then 90% nore then 95%

Sugpsepdyfaaneseay Maligses Barmpla 8 dogoribevesgbggpmbination studies.
PCT/ U
o SPORARLAI SIS, SIS Do RO
momadleabaMnlﬁeraiamcefé&t\ﬁben@gmeigéﬁgrm CC)ﬁncbmimjuu@ degrees C. In some

nol.ecyl es can. be.neasur by closed
ex Al The ORS00 5y TN BTG 1L PO SR Pl 1, RAjegpilized form.
ProRitféd Brdie AR QAEpO BidVAs ddprishey Abtuctidall st%l@ %anﬁéﬁm&&ule and a
a conposition conprising a conjugate nol ecul e may
compmehiegapakle v maswaiping the pHmféhmomgosamnamthﬁraagﬂ of, abpyit 6.0 to

r hohyvdr a sur f act
oy 5, AR S e e Aol et e et ramee
of @sut NO t6 amm&a, B0 ICOHBT dxaLD1d¥DIhe Fdhad of A¥Gut MBIE abH@!T.8, and
80% nore then 90% nore then 95% or nore than 97% of

in ofhgrexamplis R ardl AptoRLY € Inrsomsrrxagples glie sowpormmh stsble of
ma%f?aﬁﬁ‘mg kot %19 %th%&%% cﬁ“‘:'c\boﬁtjg3 tQ)QlI 9%’ h%s %%eﬁt?al %ﬁ£&8 to?gasm
yCl ne,

roup consisting o st di
chargol Ietsomneexaﬂnplws ithe porﬁpmidnneapﬁhﬁ ofAheauntammg tha pBIQﬁEhe range of
ex les, t amnoaC|d|s HlstldlneorGIcme
ab%ggpt EWHI 9e§13 HOoRePO %a?’cﬁ?ﬁ}ﬁoerxéf”é’ G552 SEPRUE Ceﬁ’?@ﬁolf freintaining
the &ﬂ%@ @&ﬁg&tﬂl&gm‘%ﬁe bRGE 88 %oé%@@%@outw ﬁoséfected fronlgl the group
t ose orbitol and d ucose. |In sonme exanpl es,
cons&hb@ hflﬂmﬁmel & Phostiiaten| InosonBugeomées, the component Capable of

maintaining the pH is present in the composition in an amount sufficient to retain more

than 70%, more than 80%, more then 90%, more then 95% or more than 97% of said
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Provi ded herein are conpositions conprising a
structurally stable conjugate nolecule and a 15
w@eovposant capabl e of maintaining the pH of theCT/US2006/007571
conposition in the range of about 6.0 to about 9.0.
Provi ded herein are conpositions conprising a
structural ly stable conjugate nolecule, a conponent
conjugrp e lestilerainnn-aggicggfe tfoven g temptiagire ofipasicti aout A degrees C
e e of bout 6.0 to about 9 0, and an am ng
and eyt g@?%‘i??%%u%ﬁéaﬁ"%? CUBHBESTPIGHES Lo etsHEpdy methods
disblokeiClicnsial dugh a8 BP REHE AHUIBHAt TRMBEW LS R asPHPRRA}S known in
capabl e of mmi ntaining the pH of the 20 ‘conpaosition in
thet#le range of about 6.0 to about 9.0, and a
car bohydrate. Provided herein are. .conpositjons )
conpr i }S{ll ‘ﬁg&a@% rv gegt %?Oﬁ?vltﬁnawrggﬁ% R UBairgpelecile may further
coropiifeame vt neapabl earcdminbatidl 2) Nedtbotiyaeat®)H) afsutB@ant, and 4) other
.C sition in the range of about 6.0 to about 9.0, an
sm@ﬁfp pagpaceutically agcepiptioparaerstas longnsdbereomaasitsineeompaises more
thaf 90D R drt AT L3 8L 1 sy, &t .20 i
P i Han SR Ry Bni20%% WL B 5% SR Than e o i
corgegnte mebopleds non-hggregatp osiriohomet Brid> lnrsolrieQithilpfedN At amino acid
: d iin other exanples is_jn lyophilized form The )
'8 S%E%E@ Fiott R st asenes Sadlecahisesi splsHeingdrieingi Rigline and
AlS@R, Uone: SBheELY B8 HEROASH L }bﬂsngle%r e HAMe kh@les, the
a | yophilized form As describe erein, an assessnen
carpghyidsate tsusslectedfngi thieqgisup eonisistjug df Latoge, Sampse, Mangos] Maltose,

I bed herein at concentratiqns incl.uding_about
SoffofiERh IR 850nSmBeT i oo s NG R Sarose
Proaitet dgeirnireabaipbsifiofk dihmsint a teenlelly e _c@ﬁjuét@ bholecile and a
(average nol ecul ar, wei I?ht of about 65}_f<DA) identified
congppsBissaPrls of prattainmigiharH of $he epmnestiongn disirkigeyofabout 6.0 to
- of en_abput, 2.de es C
i 8 o ST A SR TR B S
moBtalbj 4 capaeat copabileaif neththiaingathe bHagthScomitshion il B&S@nge of
b 1{%&9 2006/ 096497 PCT/ US2006/ 007571 conposi tions o
abolb AP 8oty Al @nd AR prrine ackd Proviled derejn ##e cempewtions comprising a
tr@AFRBEIABIO BSnj | o3 babb@li EarlaBid 16nd;
o e D el DI T LA e o or the
conpposttiogliin éhe riange dfcaboan@e tobbai O, add abirbohyalpaet PE/ided herein are
and..d ycine.i.n the range of about 50 to about 300
confie ot S5 8 SEuiiinE Rl eleaieru P e paiRgenigRpable of
maiabidnihg he ¥ botheketipositoR ifiMe 2ithe 3BT B0 1obblEY.b 238 8nino acid
of about 1% to about 5% of the conposition;
andegiasdiveiabhsin seeppaples, Hhaspasitive domprivigraatgetundily stable

t cine in the range of e .
B A R e T e e R
in lghidafoautand %h dihenhauipl&s of lyopkiliz€DforR0 Tihk iptddentdhler@fon

whi ch conpositions have a pHin the range of about 7.0
enc?@%%%‘foqg?%?tmn@f&awa%g R odecglnsperonstitated in liquid form
ﬁoﬁgrrgéﬂ}§ﬂii&f% (which may be low (L), nedium(M or 10

hi gh('H), as descri bed herein) wherein the AIC within

t he cohpéstiibarhdrensar ass¢ssmant of vatiald @mpksit@dns in liquid form
co te e(rggltcgare of .between about 2 degrees. C.

&g

. and_8
g3 c S GESEHPS Faat co&lg@ntlg}tlgnﬁ gicludingabogh34Q Bg/mlgnd about
60 %gs{aﬁg |cginﬁﬁsin§ @R a0 YCARGE 20 FHolPEbA 1889 Ro1PSENBEN 2
(average molecular weight of about 65kDA) identified compositions that maintain

structural stability of the AIC at a temperature of between about 2 degrees C and 8 degrees

C. In some examples, the structural stability was maintained for at least 6 months. These
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and about 8.0 or at about pH 7.5; 15 20 nM Hi stidine,

270 MM @ ycine at a pH range of between about 7.0 and
W@bwenod9D or at about pH 7.5; 20 nM Hi sti di neCT/BS2008W07571

A ycine, 3.8% Sorbitol at a pH range of between about

7.0 and about 8.0 or at about pH 7.5; and 20 nmM

Hi stidine, 50 MM d ycine, 210 nM Sucrose at a pH range
corgpositpgnsisempeisingA6Lincluda bahareaioblimitsd © amyatsitiine wompting

t al | ts disclosed herein
e e .
in tﬂle ratge ld)thbldSLﬁ|l| nivsioaBbe: N aNVe ﬁﬂiﬁd}ly@ﬁieqw{heqﬁﬂﬁoéﬂ atb'OQPSO mM to
béj) gat e Conponent Ami no Carbohydrate State of

m\{pgoupraIsEiong coyppiting Histeling I(Délmmsgft pioabout #)nM I%b about 50
t n n a Hi
ml\l’i%%?gﬁabgﬁtthg %ﬁ%e of gboonl‘fj h E/od;g) z)out f thféomgo %83’( con&osmons
comﬂumMg HistidGrern tle Iabgmctf a&@ut 1 ﬁ@/l&@alﬁb@ 80 ndd, GcinkQR PG % range of

b . t about .
ab%‘&gfﬁ\é{ doarous 688@1\40%1/ obiad 7 ﬁéﬁ/ﬂ@&@g@pg@fg 7 lafbcalt 6% of the
con@pc:sﬁlcg%o?r% of ?/hﬁh%%hl%bggaﬁsﬁ%ageﬁ}?ﬁl t%"élg&é?;%g 8185{}1? 7. O WBt 8.0.
Progided dsreimareicomipdsitiensaen@rismanal@éwhioh Sawibictiol (B), nﬁiﬁﬁiﬁn(M) or

A G N T N T K ——
at a3embbiafire 88bédiivedsy St b 1dg&ELs C. and 8 degrees C which include, but are not
limited to:
* 5 mM Histidine, 285 mM Glycine at a pH range of between about 7.0
and about 8.0 or at about pH 7.5;
e 20mM Histidine, 270 mM Glycine at a pH range of between about 7.0
and about 8.0 or at about pH 7.5;
e 20 mM Histidine, 50 mM Glycine, 3.8% Sorbitol at a pH range of
between about 7.0 and about 8.0 or at about pH 7.5; and
* 20 mM Histidine, 50 mM Glycine, 210 mM Sucrose at a pH range of
between about 7.0 and about 8.0 or at about pH 7.5.
Based on experimental results disclosed herein, additional compositions of AIC

that are predicted to be structurally stable are shown below.

Composition | Conjugate | Component | Amino Carbohydrate | State of
No. (Comp. | Molecule | to Maintain | Acid Composition/
#) pH; pH Component Temp.
conditions
1. AlCina Histidine Liquid/about
Conc. range | Conc. about 2°C to about
of about 0.1 | 5mm to about 8°C.
ug to about | 20 mm
200pug. epH between
about 6.5 to
about 8.0
epH at about
7.5
opH at about

20




conp. 1 in conp. 1 conp. 2 conp. 3 about 2C to

8C

| yophi l'i zed/ at

or

about

|l ess than OC 5. AIC as in

wok@bigisne as G ycine as in Sucrose at about SBOEUS®06/007571

conp.

conmp. |

in cornp. 1 conp. 2 200 mmto |

about

250 mMm 6. AIC as in Histidine as Gycine as in Sucrose

as in *lyophilized/ conp 1 in conp_ | conlp— 2 conp
5 about! 2C to ahdt® 8C lyophilized] at or less than
2. 0C 7. AI&Casinn Histidins e RSBl eucine, Sanme as| $ES comp.
conmp. || 9ompebnp. | i cemiach ne| Cancpplt ne or Al ani nel at a
conc. of betweep about 5pShmmteo about 300 mmj 8.
AIC as |in Hstid{ne as Ani heboat3®s Sprbitol as i
*Lyophillized/ cpnp. 1 in cBp, 1 asiin conp. C 3
3. or aboutARGsto [Hstidnose p§hicmeabiut Sebitdehp. 5| Same as comp.
| yophi | iew/ I at | wrcoingsk t heem€ . | | aervdli% t@bout! 2C
to about 8C IF,|EF and RALS in conj upkoul Hifowi t h
4. anal ytiicalC ddph C nHishidideas sybtycans as 8i 7 8orbEX@b Usi oneLyophilized/
( SEC- HAL@mpahd SP8-cPAGE, f protexdnpl e ceram 3be desi goedk°C to
to proffle the pehavior of any conj{igate nol ecuj @out 8°C
within g conposition as a function of pH, tenper ptluophilized/ at
5 and tine as well as solution conditions (i.e. |ariessthan0°C
5. sStrengt hAlCsasrih act Histigine &f C| Gljicthedetre ! Sudrese acandi | Saumsas comp.
for strutwp al sfahiokipty of camganj uganed mokecul ef 1
within ja conposition. Conjugate par{asnus250 mm
6. AlCasin Histidine as | Glycine asin | Sucrose as in sLyophilized/
comp. 1 in comp. 1 comp. 2 comp. 5 about 2°C to
about 8°C
slyophilized/ at
or less than 0°C
7. AlIC asin Histidine as Isoleucine, Same as comp.
comp. 1 in comp. 1 Leucine, 1
Proline or
Alanine at a
conc. of
between
about 50 mm
to about 300
mim
8. AIC asin Histidine as | Amino acids | Sorbitol asin | eLyophilized/
comp. 1 in comp. 1 as in comp. | comp. 3 or about 2°C to
7 sucrose asin | about 8°C
comp. 5. elyophilized/ at
or less than 0°C
eliquid / about
2°C to about
8°C

IF, EF and RALS in conjunction with analytical HPLC methods, such as, Size
Exclusion (SEC-HPLC) and SDS-PAGE, for example, can be designed to profile the

behavior of any conjugate molecule within a composition as a function of pH, temperature

and time as well as solution conditions (i.e. ionic strength, surfactants, etc.) to determine

conditions for structural stability of a conjugate molecule within a composition.

Conjugate partners
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21 WD 2006/ 096497 PCT/ US2006/ 007571 Conj ugat e
partners enconpassed within the present invention

w0 p@b0ga9but are not limted to antigens, suchP@sUS2006/007571
pepti des, proteins, glycoproteins, polysaccharides,
conpl ex carbohydrates, sugars, gangliosides, |ipids
and phosphol i pids; portions thereof and conbinations
t her e@PHJulgﬁte%ﬁﬁeré)%mﬁpﬂm%%dt‘h@larﬁlﬁ I@QWDEHWCWIT molmrdahut are

not 1ﬂflféﬁtt6 ?15{ r&eﬁg %Hctzh as %;s] gforl!&n? g ?tcﬁé o‘rfle férs%cr 1ar1%eﬁdcomplex

carbdhlyéllatesj nfcant g:ﬁigﬁioﬁg@ﬂhﬁxds ad pB@@@H@ﬂl}ﬁds @Bi'ticﬁ!@ MiSeréd QY
n’l(%glr aSI tic organi sns | ncl ude schi st osone €gg ant i gens

ngjions %}eﬁ%%b) SomSFRAsPITSs e gBheersadedion an gifectmus agent,
1ncl_l%&1ﬁg§gcglb%csaﬁn%aecg€?fa; i 12&9}1%11&%{18%351&%“ e?xﬁchgﬁl &139 i’ viral

infePaowmsigents. For enanglle, aﬁﬁge’iﬂ;fro&ﬂﬂzal aSitib at@hﬁnﬁtmc&hde {chB83pme egg
.Curr,. O@ n. (lll?:?un%l i 5: 532-527. Ant :Sgens 10 may be

antiggs| (s EacbmtPAT KB SehISBEPEE SBEHi4e Bur FREsgd antigens from

Toxbﬁﬁa&'ﬁh gp&sesiB QW'T Ebndil)e sak tfopéxarr{ﬂ?é %tzﬁl‘égﬁ\f %Péle(‘l@bg) Parasite

may be producéd uSing reconbi nan Ant I'geni c
Immpept. 2884 7624 ; Subrektadbalp (k998) Edr mé]plwémmepd)[l 01682-527. Antigens
T L N A S
conﬁcﬁhérﬁly, Hagbe peddiaed 84iBg rerbmbirREMBBLS N AstiEdic peptides can

pepti des. | mmunonopdul atory peptides can be native or

mclgWIH‘éfsqdz@aV% Rentidsalsyythetic neptidas, ymmmmm protging; cmedernyetein
[ sukt abl
extr%étf %@@Hﬁe&@d ?giégét%g%tdﬁf egés)syﬁ?lﬁémtlg}g 0 %a 5,85 a%merﬁs of such
peptidass ﬂmnninopmpuﬁadﬁg peftidendai bé gatBicze sﬁ[thesﬁzw chbﬁhcally or
of peptldes solid

ST, 5O PR e TSy s
pha ﬁd@@}yﬂtﬁé's?s n bERY¥& B conSHaRit geptl?ﬁ@g 0?1%%3&%% size or for the

Proteol ytic enzymes can al So util'tzed to cou
chemidaheorstriretsont of pepodhscenlplgpidestheistcen hatmpklygd. Altt&;rton et al.

PRI s e
utilis@UfoCdupRemanb hiiddto M&%Bﬁ&&u oSt RiveE; ﬁ%eﬁﬂ@@cafnocfe

t he production of peptides.  Peptides can al so
Obtallsf‘éﬂ tat wsing ide hipcheriva bmachisertiif g veld, @Mhscdﬁlcafﬂwmlaﬂydoglcal

o RO 085 SIRRLE Lo o] RO BE, R e

Peptidesdan alsard igiasdhshg platdgrd t&ﬁhﬂ}&aﬁﬁi@ﬁ kb @ity chromatography.
ng Wg|l03ldes and glycoproteins. These can be 25
Gengilly; the dntigsns aEHPPEdes APidsde-Boalsralnevauding ehpdesigrel, fatty acids,

and pR&4pReIipEs), ng@lh@e{cbﬁﬁmﬁg dgaﬁ Rod&s1aRd gﬁ}cggrgﬁéi r’?{l&‘e@é
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In some examples, the antigen is an allergen. Examples of recombinant

allergens are provided in Table 1 and include but are not limited to Crustacea allergens,
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MAMMALS
Cat Feldl Slunt et al. J Allergy Clin Immunol, 1995, 95:1221-8
Hoffmann et al. J Allergy Clin Immunol, 1997, 99: 227-32
Hedlin Curr Opin Pediatr, 1995, 7:676-82
Cow Bos d 2 (dander; a Zeiler et al. J Allergy Clin Immunol, 1997, 100:721-7
lipocalin) Rautiainen et al. Biochem Bioph. Res Comm., 1998,
247:746-50
-lactoglobulin (BLG, Chatel et al. Mol Immunol, 1996, 33:1113-8
major cow miilk allergen) | Lehrer et al. Crit Rev Food Sci Nutr, 1996, 36:553-64
Dog Canfland Canf2, Konieczny et al. Immunology, 1997, 92:577-86
salivary lipocalins Spitzauer et al. J Allergy Clin Immunol, 1994, 93:614-27
Vrtala et al. J Immunol, 1998, 160:6137-44
Horse Equ ¢l (major allergen, Gregoire et al. J Biol Chem, 1996, 271:32951-9
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Mouse mouse urinary protein Konieczny et al. Immunology, 1997, 92:577-86
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Gonzalo et al. Allergy, 1998, 53:106-7 Interferons
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[Tn{Bartol one et al.| AlTergaql 10pat haql
MO@&%& 25 19 ner ry PHIFEe k6 B Py 1996, 5895461
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AL lp(ﬁhl@n) Hei ss et al. FEHS Lett, 1996, 381:217-21
rer_ett al Int Arch Alllergy Immunol, 1997
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AmJ Respir Crit Care Me 8, JIDJ'_JJJ
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| nununol 1997. 114: 265- 7]]Sre1t\meseretal 1otec:1.1n1ques,l 21 918-25
! ’ ) uchs et al. J Allergy Clin Imnmnol, 1997, 100:3 56-64
Brazil nut globulin Bartolome et al. Allergol Immunopathol, 1997,25:135-44
Cherry Pru a I (major allergen) Scheurer et al. Mol Immunol, 1997, 34:619-29
Com Zml3 (pollen) Heiss et al. FEBS Lett, 1996, 381:217-21
Lehrer et al. Int Arch Allergy Immunol, 1997, 113:122-4
Grass Phlp 1,Phlp 2,Phip 5 Bufe et al. Am J Respir Crit Care Med, 1998, 157:1269-76
(timothy grass pollen) Vrtala et al. J Immunol Jun 15, 1998, 160:6137-44
Niederberger et al. J Allergy Clin Immun., 1998, 101:258-
64
Hol 1 5 velvet grass Schramm et al. Eur J Biochem, 1998, 252:200-6
pollen
Bluegrass allergen Zhang et al. J Immunol, 1993, 151:791-9
Cyn d 7 Bermuda grass Smith et al. Int Arch Allergy Immunol, 1997, 114:265-71
Cyn d 12 (a profilin) Asturias et al. Clin Exp Allergy, 1997, 27:1307-13
Fuchs et al. J Allergy Clin Immunol, 1997, 100:356-64
Juniper Jun o 2 (pollen) Tinghino et al. J Allergy Clin Immunol, 1998, 101:772-7
Latex Hevb?7 Sowka et al. Eur J Biochem, 1998, 255:213-9
Fuchs et al. J Allergy Clin Immunol, 1997, 100:3 56-64
Mercurialis Mer a [ (profilin) Vallverdu et al. J Allergy Clin Immunol, 1998, 101:3 63-70
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13: 779-86  Hirschvehr et |alyscikherilet £5AM m@ 1 %98 101:196-
1998, 101.196- 206 Casal|eget al. ergy Cin

| nununol ,j 1997, 100: 110- 2 raB}eetdmlAnprgb clhanbendl Moo 00:110-21
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Wieat—atter gen Fochs—et F—3—AH crgy' -CH-A—t+uhoh
Walnf997, 100:788d- 64 Donovar) Tetbest al. B ey Cphonas il 938, 101:807-14
Wh isggd 17 yﬁ/-zz FUNG ™ fép@égtlTuiggﬁsAb TI 1 |Il_n‘513_9711@§’§@5 o
ca a K -
p f3, CPaHEPi et al. McH gy Giip Lgprpnsl, 7B
Asp f 4, [rAsp f 6 HerrmanioBgvast al Begtrophoresisnl it 14:91688,

1155- 4
7, 99:

FUN%IS 9

821-7 Craneri |

O Banerjee et all.

J AlTergy Qin Tnmunol,
nt Arch Al l ergy ImTunoI

Aspergit 8, 11: 11 g‘p f CIA%FE?r ! C,% merl gt a l\?ycoses PQ 4q S
1686, 409 Hihm x':.jn 1 My {PE&‘
1904, 93] T 11 Whnganese | HREeL S ARVER oA bt
Arch Aller gy I nmmunol , 199 &tm;\@erg S RMbIaRes, 115:09-114
(MNSOD) Bl omi a al | ergen Camakakin Agt Egd Meditly, forg 4dded 1-6
Bi ol , 1996, 409:81-3 Moser et al. J Allergy Clin Immunol, 1994, 93: 1-11
Manganese superoxide Mayer et al. Int Arch Allergy Immunol, 1997, 113:213-5
dismutase (MNSOD)
Blomia allergen Caraballo et al. Adv Exp Med Biol, 1996, 409:81-3
Penicillinium allergen Shen et al. Clin Exp Allergy, 1997, 27:682-90
Psilocybe Psic2 Homer et al. Int Arch Allergy Immmunol, 1995, 107:298-300

In some examples, the antigen is from an infectious agent, including protozoan,

bacterial, fungal (including unicellular and multicellular), and viral infectious agents.

Examples of suitable viral antigens are described herein and are known in the art. Bacteria

include Hemophilus influenza, Mycobacterium tuberculosis and Bordetella pertussis.

Protozoan infectious agents include malarial plasmodia, Leishmania species, Trypanosoma

species and Schistosoma species. Fungi include Candida albicans.
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Preparation of these viruses is well-known in the art
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Ntk \Be BERL) ] ept.d des reconbi nant
e pr ot el ns. q%# %Sgh%@%)étg fe‘l%r?ftml’er>&<ch[ ng(}f?,eptéqetsesr?slgtpé‘aseogrymheﬂs can be
emplpyest iAthertah atial. ($881,) Hlpk SeylbitsC, 9’11951'@@/1%)5‘{53629&33-83(19.
Pm{e{)@%mslqt s_of su&h peptides. | nmunonodul atory peptides

SN BENAALTE AR §1s0 beiHligedtosonpleratne atifly tagrroduce peptides.
KulBhznav s o AP Rl s IERpEAl ntélgesi no )

int ﬁ grt Z”lyrgasui Tabi Ig} gtgg‘{lfjt i "OR g 5’51121¥'p ?F’&ﬁveﬁy: thePtlde

can &g Ablsts dyawimeitbe bivelbryioalonavbimeny bf Peglt, iod 6§ idiatibQ from a
e .chem cal. constructi on of

: r sihze . |
biol IR B e REForRb i ING EoHRERe Sube BBblonsth o gigproduction of
peptiddie itaates et alaf 19301884 . 7. Physi.ol,., Che

363 833- 839, {Pr p)tl eol %’f@%?ﬁ’;@%éﬁs@ﬁ% SRl Apprgigh, TRL
Presso Perdiflse amptmbe telatisd usingmtodianktepepyiatanch agafihipnn

Chrogga@ggg H?nzymati c Peptide Synthesis, CRC Press, Inc.
Alternpa ively, the peptide can be obtained by using

the biroahent:alples i ndeinstke fofiRld liphls B 158! H8 acids, and
hoféo%a 15 bi ol ogj cal source. Reconbi nant _
PhospRRipis, BAVRasrhaskles syabayp dlpse ased ing pr et ivervinss, gangliosides
and bR ehs. HARES Gt - ranscripti and .
, g}?gnl_isl at‘iSon: A cg?lggﬂbé%éé%g@ru gé o Fﬂlaﬁ?g%gg’gwn in the art,
IHCIT@Fﬁ!;;:@I]@gO@m mﬁ@shmi@@mﬁﬁm ?}lﬁi éi@tyﬁnfaﬂél ﬂ%ﬂ%dis. In certain cases,
ues such as affinity chromatography. In sone
S“Cheag grrplf“%“sy, sz?rﬁgﬁ E%@i aﬁbf{?sang Pgo%’é‘ﬁ{li”éééhe phtigedis nostieps,of the
moleties ateSconfraérepligav Sgabi@nd 20 phosphol i pi ds),
pol ysacchari des such as those used in H influenza
vacci Feanplgaelgyira entdgens useful igltlycobijat eomnpositltitAd e@thods
indg ' - ever al. met ho nown in the art,
.usullin ¢ ?E%@h%ﬁ?%%ﬁé@ﬁ%%u Ats el lipEd e | HY1eeRR nFuchiantigens
includnyrtrate mot ietitedds,. thdde EEERIRACESBSm HBY f '
incl t erfj)l S, g.att ﬁ aci ds andgghosghol [ pli’nds, %%e@ﬁt%q%cgﬁlpog&ns
e "@Bjrgt YOt gRuieh &o, gpdp@ Rl 26 ant gp4loieneioas baquanas FaliR. genes
TS et JW-L o) ERVIN - ' ful in th bj ect
and agl%%p st Il onslga]?l %}J c{)r(%nﬁgé;gﬂegfonssAI%fc’n%s ﬁ{}aUIOQaI La%o%lflorjy %ﬁV Sequence
Database collects, curates and annotates HIV nucleotide and amino acid sequences. This

database is accessible via the internet, at http://hiv-web.lanl.gov/, and in a yearly

publication, see Human Retroviruses and AIDS Compendium (for example, 1998 edition).
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usi ng the conpositions include, but are not |limted
to, H'V antigens. Such antigens include, but are not
wo povbed9t 0, those antigens derived from H V ePvBEUSO6/007571
gl ycoproteins including, but not limted to, gpl60,
gpl20 and gp4l. Nunerous sequences for H'V genes and
antigens are known. For exanple, the Los Al anos
Nat i onAhtigeiscleayed frotl ih/fewomeﬂgems ayDetobdsel wild @ethsds known
I I
m 45 R L850 G e S S H ARG L i e
infbdoRE B&dnt, fdm PhfiRed polyYe Fgfﬁgs izl r&&\%maﬂﬁ? E{Sd?lu&cyﬁﬁ%%tldes

ublication, see Human troviruses and
m“%@ﬁﬁéﬁﬂﬂ@h@pﬂﬁKkéxanple 1998 edition). 28 WO
752006/ 096497 PCT/ US2006/ 007571 Antigens derived from
I nfectious agents nay be obtained using methods known

i Nt helpdccordafde wXA M Reschf deMRh e c¥hfudhte Molecule contains at
bacterial extracts, fromcells infected wth the

leagt; g db$,cind cap eprtanfmwiipledSSs.i Bee IS wpe pe Adiasent fuithin the
POlgﬁ‘- 14 a&‘ttll%}{ %12%%@%2@@ b&%ﬁgﬂlogﬁs ucfl gfcll\ﬂ;%se§ F]Véthln the

etic pe n-accordance
pomnmﬂenﬁejnvention t he conjugate nol ecul e contai ns at
and can contain pultiple |SSs. The IS

| east I S
can be&g‘}%gﬁ?ﬂ diserpsst A %w%waxbééﬁﬁddé 1d5‘<§1f‘1ﬁ?%é§lng standard

ass§ Bieh %ﬁﬁ’@ﬁ@%ﬁfbu@és&‘é@' dr 'ﬂ%‘xﬁljmﬂiécﬂe fhkdSulf %se%t(yﬂnt@%egretlon

pol ynucl eotide.” 10 TSS have be déscri
antawy armdlugiagn, DK celhaéti vatiow emt T eld ;irq]mferagorst Seeclaed WO 97/28259;

WA Sl S e SRS S AL T o

190290 BalAs al. |K11®ﬁ§ﬂé‘t@ﬂ 299ANg E e8l {1996
( @@' Ballasy forlt;'@ggg i \MS 7? aid k99%P1setsk¥(1996a)

Shlg(@d@ of ala P86) frrs égc@tw’aReS 7 i@@&aslma&:qwéersmms@wsm JImmunol.
1996
LQRIRIRS: Rbnidh ot gt B3N Pead PRRAEL iy B set sky

(1996aJhe IS5 &hlbﬁ&danﬁlengih gréeﬂt&&ﬁ)m 3 PAsesbr bﬁ:ﬂﬁﬁﬁ’é afR@Benerally
77.808-816;, Cowdery et al. (1996) J. | mmuntol.
COI&I%SGEL eﬂlserlse 3 Remﬁn%tguamne@l,gg%e pagiirylarypsosaises thgsequence

&%ﬁ?‘ﬁrme gﬁ'u?lgﬂnpb yﬂfmcﬂﬁé’ Fsﬂglli Qs oL gﬁ&&’]{'{‘{g%, pr%ferably, n

ase$s or base’ an genera npri ses
SOHSQEQMGTP@@, 51‘ea‘®y thesilneasgpoa biaseepad's, mnmlﬁefemtﬂy,ﬁm k@t yxamples,

gre S?ﬁ%ﬁp gﬁi@ses [S’ygfl U@E}%Zﬂ gang%]g %&gsm u%&&%@‘lﬁrlgﬁ e sequence 5’-
purﬁfee% DLy G, poridling wnﬁff(ﬁﬁpl@%-mrgﬁtlgg Iﬁa@%ﬁgolc%nﬁﬁgsﬁle

ase palrs, nore prefera Yy, I'n Sone exanp
SquwﬁtSerﬁ)utlngmuzloe,kfés@saymnnldmgepspmdmes £, Cergtis. md».natbdssl

pol clé%luﬁg sgq%}?éés%%low %le§§ e Ca‘lese_cgmpo 3 Itkpegég ﬁ%v ge ;F 08 G-3’.
co rr‘p r [ Isleohiaebxamplw ethe €S Scorpptided eny BEHhe ﬁ@l&ov@ng Gequences:

GGl B eE it T AT PeshRG Bl 66: AGCGCTCC,
A A e Rt TeCs SARrCe R AR EELT aacacTec:
GGEE HUrC e GCARNIECTEGC (AAIGT CEGC GRATIT TGAC GRROGGOGA.CGTCCG;
GA%%&S;C GAWSF AGCGCTCG; AGCGTTCG; AGCGTCCG; AGCGCCCG;
AACGTCCG; AACGCCCG; AACGTTCG; AACGCTCG; GGCGTTCG; GGCGCTCG;
GGCGTCCG; GGCGCCCA.

In some examples, the ISS comprises any of the following sequences:

GACGCT; GACGTC; GACGTT; GACGCC; GACGCU,; GACGUC; GACGUU;
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AGCGTCCC; AGCGCCCC, AACGICCC;, AACGCCCC; AACGITCC,

AACGCTCC, GGECGITCC, GGCGCTCC, GECGICCC; GECGCCCC,
W@2AOG096EE GACGITCCG  GACCCCCG GACGITCG  AGCEHTIZGS2006/007571

AGCGTITCG AGCGICCG AGCGCCCG 30 AACGICCG AACGCCCG

AACGTITCG AACGCTCG GCGCGITCG GECCCTCG  GECGTCCG

o R LT s TS SO 3
RN ORI LI T WOy,

MWAWAO@GMMMWCGTT

GGG ARG BERISIE, COEEe T ARG BaRta R Ceattin
GGGEHEECY; GCCAUC;, GECAUJT; 5 GECGTU. In some exanpl es,
t he i munonodul at ory pol ynucl eoti de conprises the

sequehvc@r@ eXPEREFGhGAACET: ww@amw@l‘yn(@mdemommgs the

Y 1 T W—

the I$S c5mpﬂi§é%‘5ﬁ?j6@ﬁmﬁmgrm 3" (SEQ 1D NO 3);
TGACTGTGAACGT TCCAGATGA- 3 &#EQNI D NO 4);
-TﬁAqf&Eﬁ*M@ﬁ?“r@é@M@ﬁTw €ED; 1 D NO. 5) ;

-Tg T;@&%%&o& ne, g@%ﬁé@%ﬁ?%?& \g'hez gECB) II ?)

5°- TRAC)GTGANGG BI CE A% ABGAr B BEQUDSNOeh)and

By RO LT RARA 7 ©

5’ -TEAYIGTGRABGET @@K@@T’Gﬁ@ gEé‘Iﬁ IE@té Qfl‘ﬁ%re is S-bromoo osme

Modi fi cati ons of ISSlncuean ear
ar e n@tTGAﬁ%BGAAB%EEGA&%T@ASS GBSEQtIRNENG: U—Where&% @—5~

ol TR 24 PR B AL e B O, wherem

5-brétadiyidstiad i ons of the phosphate group. Various such
nodi fications are described below. An ISS may be
S| ngl Andes apd{etISSrcanniping pebinuslgetiieDay cq@almmdlﬁ@uons

Mod?ﬁtﬁgnuc(?fr F.qlgég&lle %ﬁ; n%%}iix 1% tlf%%t ?r):{irg/ g tnge uﬁl&tie{ijgoé mo&;l%caglons of

the BWHmrﬁaOH’QLbﬁpmﬁodlﬁgatms of \W@ Inahleﬂ'@de hee ﬂfl@cﬁﬁﬁflﬁdn@ of R sugar
descrlbed 25 above_or may extend
compangn RoTHsElPhS Reiny BRSPS SO | Eouadan mpEcations ar
descﬁbéﬂ‘él&g sequences, sone of which are described
herein. An ISS may contain naturally-occurring or
An ISS may be single stranded or double stranded DNA, as well as single or

double-stranded RNA or other modified polynucleotides. An ISS may or may not include
one or more palindromic regions, which may be present in the hexameric motif described
above or may extend beyond the motif. An ISS may comprise additional flanking
sequences, some of which are described herein. An ISS may contain naturally-occurring or
modified, non-naturally occurring bases, and may contain modified sugar, phosphate,
and/or termini. For example, phosphate modifications include, but are not limited to,
methyl phosphonate, phosphorothioate, phosphoramidate (bridging or non-bridging),
phosphotriester and phosphorodithioate and may be used in any combination. Other non-
phosphate linkages may also be used. In some examples, oligonucleotides of the present
invention comprise phosphorothioate backbones. Sugar modifications known in the field,

such as 2’-alkoxy-RNA analogs, 2’-amino-RNA analogs and 2’-alkoxy- or amino-
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nodi fi ed, non-naturally occurring bases, and may
contain nodified sugar, phosphate, and/or termni
wo-0060%@npl e, phosphate nodifications include, POUSANE007571
not limted to, methyl phosphonate, phosphorothioate,
phosphoram date (bridging or non-bridging), 30
hosphotri ester and phosphorodithi oate and may be used
W‘FMD% chigiegasrradiodhers dashdbedritaneinphas pleabe nlade kadesmbimyd with

R e T
to, béditibioofa elStrgar withdtavimpahbRnso kN Wad/oP Ctiiss § i:ﬁlbé?ine of the ISS
S

su E as 2'-al koxy-RNA anal ogs, 2'-am no-RNA anal og
(e.%n% g)m%gyppé;w;, 56hloseR YIRS IBY SANDOXBOBYSOB 63 9tlocytosine).

PCT/ U . chiveras and ot.hers. :
Qescr?%e ﬁg%é?%%nggﬁéﬁggn%geﬂg%gwgﬁag88%@?ﬁ&&%HWWFE
equapryeip vdsghatevetiddiofvnciatthoart inchaiiy, b6t @t 18R to, enzymatic

nwgpgif}cati?ns include, but are not limted to,
Qa5 PoH 8 mgthods. @pe sflagradatiomad latperslisanpclestids gquences. See,

for 3RALSIE, Aofibef et@l. RYOLH! R Rtk étsc@é_l ??)Jg 'Whent assem%led

5- bronocyt osi ne, '5-chl orocyt osi he orocytosi n
enzgojabtiepdlyy thedidisiduabuiitsean BSligatad, or ayamipie siidedligist Bach as T4

DN G AR e P20 o R riptso ok fecradptipigan be
acchmplighRd Yiah g6 theBbOALS of £1GTBoRALIORINIASncRAL, Eglg)ggléoliﬁed in

dggradation of | arger oligonucl eotide sequences.
U-5 fptentdipnst@30.%subel et al. (1987); and Sambrook et

. d.. ticall he.., . . .
i vi oS s ko B LRk P Hin DR NGAEpol vl e spiaion
protddyesse Sscic hroasdikds intMADNAL afe fdNAndifed Q@,Q}ybﬁjdﬁaticf’rg&eﬂ%bes to

e

No. 5,%ﬁ§ﬁ§@§..d I gonucl eot i de degradation can
BRG] eSS cr tsbatgs Buelapilegraemoes, antibody screening of
RlskiBRMYEh ROt 48 tfied-in. WS .
oBE IRl iy ML AR AL gt

sequsgicapbcbn pehniwasl chpinl rgmtioheot | de i sol ati on
proce but are not

. h i ncl , .
Pl ¢ et IRy 6 B SEBIR oK SRt esoveh rerambsormetieds, o
che@EMRy lsikhedizeds WRed B icubR A %%%&P&}ﬂlgh?%q%%ﬁco?%rou gh

ant.i body screening of expression |ibrari etect
fre

recogpRipay mathars: e dFS faliusamse exathpdsriteheslasnidf Tharchémithbgynthesis

o B e S B B ERE O i e

literaiewo riden fovtingtaich 0080 ctail. (1998t Yosy Re @31 89.0000S4 8 Wang
#Efg % &cg) ar 1SS is o.btal ned through i sol ation or

et ak (158 g uelgicy Snaht3Hethods, the 1SS will in some
exanpheg t&%n ubd %{Bﬁﬂ%@%@%{]@g&t?ﬂg and nté)lag'ge:d?oéilgﬁé%cleotides are

smal | er circular oligo es can
knowsiipthezwty Nastralyt odesding BAGA bnRNGE cohfatrif@bhtsphodeger linkages, is

I NSt anc Gao etf. al . 995) Nucl ej ¢ Aci ds, Res.

gen% glﬁ)é@@gl}eﬂﬁg Pygﬁﬁleﬂﬁﬂgy ccgléviligg jd?e(a]_)ggm}'ia’pqlmc]&qogidg@hqg)horamidite
to tH3e53-hydisx3 Be8ur2SBe ok BEERHOISE [ Wsoli

, oli gnuc?eot i des and m%%h figﬂeﬂéll ol ﬁ%%%tagﬁg%ito{%%)%ldﬁl%por&%t the
3’-epdhdbowed bhexidetion ofthe migrmedinerphosplnity tERMeolo APWdsphate triester.

t al.ni . ph hodi ester Linkages, .is eneral |y L

T COE -
remanced| fﬁﬂﬁ tetesuppes iheprespHAt @iester groups are deprotected to phosphate
diesters and the nucleoside bases are deprotected using aqueous ammonia or other bases.

See, for example, Beaucage (1993) “Oligodeoxyribonucleotide Synthesis” in Protocols for

31



10

15

20

25

30

to the 5" -hydroxy group of the grow ng oligonucl eotide

attached to a solid support at the 3'-end, followed
whgooenddat i on of the internedi ate phosphite trPEFUS2006/@7571

a phosphate triester. Once the desired

ol i gonucl eoti de sequence has been synthesized, the

oligonucleotide is 30 renoved fromthe support, the
Oliggigfrrales ad dwlegs, Jrislesss andePopgries ehgredal, od ) kusphaPeess,

' | ide .b d t ect
o oA e OS85t g schfertag . 85 0%
exanpl Ehe BSaaaage &ﬁ&ﬁﬁﬂhdé@ld@ﬁﬂﬂm‘éﬁréI%%Hﬁ'(%&%g.d%nthesis of

lg%#;hesis" in Protocols for 31 WD 2006/096497
po Yadebemipise moddishpfingphateinkhess antpnaplaisplpge linkages is also

kn IS : ' w~Ed. umana Press,

Y Pne R EP (a3t MEeh GLRA rolEortus b RE Antlogs S
Ov@ratesritin Kiigodydb@de6 6s Thbepkibi AmnisalS9. Cohdéand G. Cardew, ed.)
Tol Q& %yate-no ifiggH ligonucl eotides. Synthesis of

‘”Eo f) (s fdgw 1(2 VWi e pbasphprys drossivat(er mpdifiad phosphate
ro@F) WiISiBh BAPEPR ; ' I D@L teoti
g 50 DAOSPABLE (1B8ar by BhE e SR LB Bfbeoties o
the prrgeggivention Cueby i ewhoplsphateatiptalspindte, dephaphate,

alkggﬁ‘%%@@%%% %gﬁ%%%%ﬁglog%eé@@q%gg\f@atgggﬂg nggg rﬂ“gg gtg)gr%ti)on of the
abodlenbiediphyha andRgh,find dh RS HIBLLion I8 %Blle%ﬁegnngﬁgie@ €

g;tached to the sugar or sugar anal og noie I'n
nucofidesrand digemerdeotisies, pehse, iy lsekmowmuehnded motbmddseribed here in

€s10d} hat e ri h ) .
e 1R P RSB 2 BB B Pluaretoe k(990
Nuqz&}:ic ﬂhﬁs IRiek ez4:2|me-33rze pgrdasthdhgnz of alt (1996 ARV & NeIB Res. 24:2966-
sphat e ~anal ogs, and their incorporation into

297%3}?&3&8?&%% ’syﬂtgxng P osmp@ma,tqj@lgg%@ﬁqleotides 1s similar to that
des@Heaql ' T . eed .not .
U0 Solilty el MR RI AT IEE DBk o i
replpgeg bei asubliiridstidRestep @AnIB993) I'BABenedsitevie@ipleiotBloates” in
ngolcgp?gr l%lucl e'kc @ci ds Re§. 24:2318-2323; and Schultz

ORI QLOGBYIQUEr e Rl wedessanddisrayesGrgawoed)
HurBXarmbs, ﬁ)}ﬁ)’l@b’h@@)._ Sii | PRABL BRHRLS '(ﬁ%&ﬂ(}r hosplgat analogs, such as

I t e ed “above

ol.igonucleotides is simlar to tha cri
phospbyotripsten (Mdiillsy ebale (17il hdd GF PH6ALIEH66R)i tiesbedgrpphdsphdramidates

- - _- d , |.furizati
Uacl G o O B Ry D47 R 2B ¥ BBt hi e iteon e a.
(193 JORr @ 1218 B2 879 enChh g oo iibhde 8 8NHatBRAO $5453,496) has also

b nthesjs and Properties (Agrawal, ed.) Humana Press,
eells)ge_smi (@tgj:r ncg}—mqsghq)ryuq brsed yrodiessi dJisofiuddediisles can also be used

. t fester..(M 1.l
sshasgleese)ogsse FRES AASSRDO L Aalgh e
phogphominontabiadioass cantmgaoredinmainogério @ thise G}hﬁﬂl&hosphodiester
baclé Z)hg5247- 724a6r) N3' to P5' phosphoram di ates (Nelson et

AP nes flGHPYaT JRBC gre Bopislans forieesidtiph alphisicstion Wi dgst.
Bradt2l. (P80t 7d¥Runol 14151320%%-6)085, ﬂaﬁ%er%?gln I@@?fﬁ/{o?ggﬁnunol.
ol 1 gohucleoti des

O her non- phosphorous based nodifie
32:10ahr 18640 be used (Stirchak et al. (1989) Nucleic

S A A
ribotiasvtidbog@enteirtif AheBRRAN GaY 8f prifask Qﬁgﬁ%oﬁlﬁgnéﬂﬂear
er |1

to_be nore resistant to degradation af j ectton
deoxygipgnyqleotides feontapying Aeastyriapse 3518 B)incipal sngamebmponent), o, as is

knovtftH i %0 %14{,' %ggﬁfed%{lgarkg{ ét@?u[ ar?atlo gaslc'an %% ?ngc% o'}/gtled inI trﬁg]fgé).l Thus, in
addition to ribose and deoxyribose, the sugar moiety can be pentose, deoxypentose, hexose,
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32:1057-1064. |SS-containing pol ynucl eotides used in
the invention can conprise 30 ribonucl eotides
W@ ecamagd4ni ng ri bose as the only or principal sSPQEDS2006/007571
conmponent), deoxyri bonucl eoti des (contai ni ng
deoxyribose as the principal sugar conponent), or, as
kno inthe art, nodified sugars or sugar anal ogs
de%ﬁlﬁ*fﬂf@ glHeRsepRRiness. KHoseh &yxosss and sy garianalagloevici apantyb group.

Tl bS8 80, S| BORS 0B2H, RLEIS A i

som@@(dmjsa@tbﬁ/f@mﬁwde ofidtmey iexpmthosg) asgsisese carabidliogdbose, and the
xyl ose, | and a, sygar " {% g" cycl opentyl
sugai e e AttapriEd B ga Forpaiiiv GCIcrP oSSy Filiss 7 # OB b anomeric

conﬁglfrﬂﬂﬁs)ﬂugﬁﬁﬁ%ﬂcﬂtﬁrﬁ%&hﬁ% bﬁtr%e 24 Elt@@{ Ey al'kgzt%—ﬁNA analogs,

some exanpl es the furanosi de o deoxyr
aam@oRN@s@amgs@hd @-alldoyy-rorbmsno Rmm/nm chsmxgaxr Weaepriearation of

these rs,]uggrs c%rdstltgg . hf?@? an @1%%%%2?‘(8%: %E.lg%%c‘l L& J;%?eeu? SL?clhtsTlgertrs or

analﬂglﬁdré hG@&dhe@hSa hél@fdé?ﬁlc %Hé (BRI badd) b@/dse 1anown and need
- al koxy- RNA anal o - am no- RNA anal ogs and

not 123 degprepgyhere exeapt tmglpzm/emmcb n?mperaa@n caihperpaie fraarpt specific

exafyle SUEE TRl Bn S 18R MRle30E FPPingl il ER G ot ue
modéfidatich adtht repatwioaroday t$s.c base (nucleic acid base)

per S& is known, and need_  not be described here
except 1§ BetFWQY@;& Rages: stewrlsie apidibasesowhich r@r%@ﬁ@rﬁpwtftddn the ISS

o B0 SO BRI

thyrmme,tcmsmee@:@matel apd gofniag ak SEntidhel dteve), asyze]l e nitasdlsy;

or. nhuc are incorporated in the
OCCHIKES ]fl’?%ocﬁﬁ‘fal}%?‘;’ﬂ{} HQHWI?%E%?F. nci pal purine
and pYﬁbd@sﬁilféﬁ iR AR wllNREEIN M C Tar nun{lJ'éYHE hetic”
cytosi ne, adeni ne and guanine, as nentioned a oves as

non-jgfural QQClﬂ%ﬁl@ﬁS@IOHWI‘IEEIgO’@UQMSrhﬂﬁ@‘OmCWSﬂS retliverious sugar moieties

OB 0 P AP SHR o BP0 25 b s

inveiiSyarh ehti s ed the NS edrihdlud O bk SO ERSh&HIBYIIRIHAGES other than the
. various heterocycllc bases and various sugar noieties

Pﬂn?laﬂcﬁ‘@&@%ﬁr cogPRATEH'S ot arteralyagacuming usleidycidsy tin semel exanaples,
howéstr) B0 He | g%lh?t%%sg 511 %%rIS§nﬁﬁucfeF eo&fe? (S8 Mnitda 1Y, eJ“%qnoS‘

are satis can inc one or seve
cytohe{5eyloe@min-@ yhaslesinest-hie gudniua-Hlh@uadth- P, Aicap@bp ricale [2.3-d]

t f I occyrring nucleic acids
PYIRRTES A0 BRAI SoROP oo ol TORG HEY S b2yt e argeyimalo [2.3-d)
pyrital¥®n-BS$ gkd'ﬂf)'s U\Qﬁ‘&e ttRWurings Qx‘étattlaéﬂgdtt@ thd éﬁgaﬂ%@fé# ﬁh%’ ISS via the

cyt03| n-5-yl, adenin-7-yl, adenin-8-yl, "guani
9-pogitiani the gyspinidinesans hsdypestian, fi@. 8rwlopypyridimesvia-15e ’X/-Ippsmon and

X0 d] pyrimdin-5-yl,
thep%'%()ﬁ’gfr%“g%o%é?%ﬁ 10[0?52{3%’“ d] pyrimdin-3- yI groups,
wher eThOES by b&BphaEetnt dabbsiRatdodifed B@sesa'd AadcritBi,gby eﬁﬂ}nple in
the 1SS via the 25 9-position, the pyrimdines via the

the comsensily piyAed R ahyN9- GbByH8 &U@Shh@%l%l) phéinferpasing] application
WO ?2@29@ eAp}ﬂge%LZ}%'é}R ytfl% I U dlfv 1€ Gatsg’lelgg;yﬁ(%élléﬁoglg thh ti’)ase

nprise at I east "one no
anal@sﬁjrlebﬁdplef GnodiXiadpitesine’nis synonymous with “cytosine analog.”
Similarly, “modified” nucleosides or nucleotides are herein defined as being synonymous

with nucleoside or nucleotide “analogs.” Examples of base modifications include, but are

not limited to, addition of an electron-withdrawing moiety to C-5 and/or C-6 of a cytosine
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the commonly owned US Pat. No. 6,562,798 (USSN
324,191) and international application WD 99/62923.
wa\s0oased9herein, the term "nodified base" is SRCDOFIVOCB7571
with "base 30 anal og", for exanple, "nodified
cytosine" is synonynous with "cytosine anal og."
Simlarly, "nodified" nucl eosides or nucleotides are
of theda$. nIIU@ﬂlilm@@nwéeSbéim@aCQymmdeng wmdi¢ty iUz hadogindeSuoh
s." Exanpl.es base nodifications
A AL AR o AT B o ST BAF. SrOT o Ssine,
blcﬁhcﬁ@édiloﬂ-chlka&@éM@ ghloBh&by cﬁ@sﬁe 3/@16@ §in& c?rtd%fneaarabmoade 5-
cytosine 33 WD 2006/ 096497 PCT/ US20067 0075
fluprggytosipe, dBiesonyxmigingsluarperagil, éc@-ﬂdl’)’dmcw‘rvdmay\ﬁ -ngionyjuoany,

L S s nes. can [ u
by bE AP o TRV o P AR Sihef Bt g or
mobifedpyriadding. 5- chl or ocyt osi ne, chlori nated cytosi ne,

cycloc%t05|ne cyt osi ne arabi noside, 5-

f 1 uor oLyt BEPHaLIoF piiRsemAdifisdaiusicosides ond dreaomihesis of modified
I t.QSi |
SRR RR AT 08 el RUOBLOBPe AT S accrivea
forpyampdueobmﬁéSaHabmg 49110,30004, 948381829%@ 5098282, Th&e base-modified
cl.eosi des,, _and the

n of. hase ed
o AR hobtee iy o mToshach, and (0 U
eltlﬁaaﬁdimm bf in@éinﬂ%lsﬁl@ﬁé 8 (ﬁ%ﬁﬁ@l%ﬁ&o Ifich BER.- Iggégigd nucleosides,

described, for exanple, Patents 4,91
preaermeel@mztenaml ar imozngd 3251t1¢hﬁe<$fsinbd@nndcbtfdeechrﬂsarve as sites for

N i MR R T

alsd beeni deatnb@ﬂ (inetuginpg buipes libiiRh %o,8f g. 0. Ph@aRUCs 2031308 015,733,
ﬁgg&?base nodi fi ed nucl eosi des, present at either’
3,1 Ral186102) Apdbpardre ‘f?é‘éﬁliml@hlé’ of an ol i gonucl eot i de,
can s e
e elﬁal\ét%}r%‘;e%éﬁl ey efenglgS gg?@l&ggéle& q% 3P lesg t%agrabout any of
the foliwriyg heangths (ad lmsememseipmso i be,004¢; 56004 Qtscxg 20b0t 1300t 1250;

4,849, 513, 015 733,
10@59%(5 %%8 95258 @Pslg%éfgzaf?gﬁt 29% e Shez 16; m%m gkampies, an
Ismlﬁﬁgﬁﬁiyﬁﬁcle&mel 1§§re%f%?ﬁﬁhrb'b8?tow o foﬁ8ﬁ/ﬁr%?ﬁﬁgcths (in bases

| ess than about any of the fol engt
or i pajrsyr6; Hagel Gidist 20;:25100;,080 50560 06; 1®5AQS5; mouns 325)00250 300;

350,480 s90: P 1083 2093007200, TG0g: S8lia0: 000, B ¥ome Kamptes, an

ISSH&BGtaiting ablyhigel )b BfaRetHad&bbSt AR 6f bdsh 9£irsaamyﬁgth and less
of the followng |lengths (in bases 20 or base

any
tha‘bé‘?%)’loo Basey or base pgirs welength:  25; 30; 40; 50; 60; 75;
100; 125; 150; 175; 200; 250; 300; 350; 400; 500;

Corgzﬁébte %%Qul%&%lané%) 0 éh ﬁ,tg? 00 %rp 9297 uno? g'u[alz‘olsijr/] properties

Sone exanpl i'ning po ynuc
gr eat €penehaly, tisamildssé, &ma;mlambnk;aﬁ” eojagits nioledubR Y thedifidention

ond i B HER B e BB GHGT ARy Joie) STt of sructurl

andARdundiBAMIE RS LRI RN Properties 25 Cenerally, the
cl asses, or populatlons of conjugate nol ecul es of the

i nvent(Bbaverageduger of BSccdnérizing pobyutieotities hitaged shéidked to
anug&g/or defined by any of a nunmber of structural
nd/ or functional properties, including:

(b) median number of ISS-containing polynucleotides attached or linked to

antigen;
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(a) average nunber of 1SS-containing polynucl eotides
attached or linked to antigen; 30 (b) nedi an nunber
w@R00b8B4gDNt ai Nni ng pol ynucl eoti des attached orp¢T/mkmd6/007571
to antigen; 34 WO 2006/ 096497 PCT/ US2006/ 007571 (c)
rati o of average mass of |SS-containing pol ynucl eoti de
to average nass of antigen; (d) ratio of nedian nmass
of | SScf entioaifhivaigep alagheftiSSatonttenihg poBHiElotitRs avdrage mass of
antigen; 5 (e) ratio of (i) concentration of
an“%ﬁ#antlgen conj ugate required for inhibition of
bi ndi n
1) O R 153 SR Yol Ry PR eian mass of
antegenent of inhibition of antigen- speciflc anti body to
antige as discussed bel o these ratios a
usu a|g| {}) gaﬂlﬁ’t oqu@ézang%lltraggn Oeﬁaﬁsc%ﬂt‘%@’é ao%pgq;@%qme}ed for inhibition of
binkiHgiJF 'ahilgld'ﬂ))spe(:ifﬁ)c ahfbod i 888 W8hii§ Ebrﬁ'éﬁtrﬁiolned'f Qﬁﬁé@n Teliired for
ratio of (i) concentration of |ISS-antigen
the(s@mp gyteneofriabibitromcb ffaphi gdni- meatﬁcrmatlbecﬂwawtlgq:m@s discussed below,

thep B b ekl AP A RO ERE Al SRl s e

ext ent (fpforRhSsaRWISCH Sl @as@end, Y MaBa S0 AN Lo ehth ABnDT ISS-antigen
antigen-sensitized individual (as discussed bel ow,

cory pgaberefleb T fejamipe relpase o basephilhom ealastigent seasisiged

B DS A By Oy AL
fromritaisdyeidis done hm amt[@d sbymh?ﬁ 1adntv:)c@13h(ae dmpu&gai Belbw, thiebg ratios may
t S. an
be, ioncdiot beccalsufaied Boapedodt hiruas seath | gen: (h)
ratio @f) rétlo of-lmI th@§t§rﬁ oF @h?%ﬂ)@h&é&%ﬁ%@é %rgi fred aé%Xmate

| SS-antTgen conjugate to (ii) ratio of aSSOCIate
antghotics elititsl el iSSrantigeb yorlj@Suart (i e wompiifjalt-asso¢inted antibodies

L f t. oyt ki duct files when conpared
an DL RE T TinBReS SRS a3 of suppr essi on o
ant i gefi) sARCH (i)CTHANAS:OQENE] PAKDISs PBited by 1S3 ardthes @onju%ate to

cl asses and exanpl es descri bed herein may be describ

(i) apfey @ﬁTh?d@ﬁpﬁé@dwyﬂmfbes ghsited by AyS-eriegenaadiugrteany
conbi nﬁ‘lg erg{lt c ?{119 gucttlogi)rofi %é \%ge a@?ﬁg\!r.xéar?d to %mgen alone;

Accord I on pro es’ C

conpri §) I&gteﬁﬂ@ﬂﬂuppﬂeésﬁsn of arsigehi@petifd hntibodYy ?kﬂdﬁctlon
conj ug i e nol ecul es, sal d cong1 ugat e nol ecu
conpr | rpé‘ these glﬁtgsieé &pd sFaRlpe eé;prﬂgesi hegeia may be described and/or

defRRIHIME ERbEAR SN hd/et %%’ <3ﬂnl51 Halknl o th @%{J ?él‘ﬁ%é’ listed above.

sequénce (ISS), rern onpri ses
Aceardinghe tlwrlnvmm@anromﬂ@ ngsitibhe sordpsang peuhldtmne ofistructurally
ither alone or in. any conbi The erties
ol R s e i el s CEiEPHE P g and one or
mokEFd1 i @IRFi dedlcdriSrisid artehn S8 uPes e RInBe (1@89 vierdifl said

under st ood that any of these properties %
Ponvéains 68MPHSes apy one pymefe @fytbt: empertleﬁ cleseaibad henginy eifleer alone or in

anfé’o%b%%lo%lfl clkileaﬁope%é (bnczf‘ ng ratlos) may be measured using standard

techniques in the art and described herein, and it is understood that any of these properties
may be measured in a variety of systems, including in vivo systems such as vertebrates and
mammals, including, for example, mouse and/or human.

In accordance with the above, for example, and based on observations

pertaining to a conjugate of Amb a 1 and an ISS-containing 22-mer polynucleotide (5°-
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30 manmal s, including, for exanple, nouse and/or

human. I n accordance with the above, for exanple, and
wha®eno@n’ observations pertaining to a conj ugedEUSH006/007571

Anb a 1 and an | SS-containing 22-nmer pol ynucl eoti de

(5 - 35 V\D 2006/ 096497 PCT/ U82006/ 007571

EQ 1D , the "H'_ class
TGAG TOAGR Had 1By b A 0Ah ST DIy s S e Sefefgiany of
the foﬁb%?gﬂ éﬁie@'&éb&%’?@ieﬂﬁ%g cddindfopVer age of at
east in so exanpl es 6,
I SS- Qajrmlawmalgg of p)tdlsgsn alodue 613, ded inpsmeagraingdss orbd Lcotaining
5 g‘?ﬁ rati o of 53 erage mass of | SS-contai ning
polynggleg ‘F@W@BW?H%mV%lf?ﬁﬁ average nass of antigen is (i)

aboUt(b)ozran@'a}~ g‘)' Q@Jrh%éel Yss i I$§@§ﬁtaﬁﬂ%olﬁﬁcl%ﬁd@fo (?15 al&age

(i) dbout rati o of concentration o
mass bS&tmnu@@habmm pugtermativelyust ﬂ@@t ¢h@|ut DA anKS tie (iahout 40;

bi ndi eci fi body.t Q. an 0

(1) EafeafPlidERERoggeants ot ednahlidso! Sov
inhibitiRioPibidd Of anbicadbpegiff andibbd @ erfiges td (il camichiraiiyn éfantigen

antigen is about 3.5 10 to about 6.0 or nore

requiter fer 2R ighibiign of bindingrfiaatigenospepifty, angbely g aptiggpisgbout 3.5

, ; r r
B
45, 5@obmotk) @r aHerhativelPis ablast abﬁu()anyﬁ:)f&he blloyng: (B.5.94. O, 4 5_,05 0, 5.5,

15, 20, 25 f d , t Jim
60,y 60D, Tt P, 7 Rl £gesn & whR? Feymfbhe any
numb%}(é}ﬂﬁh&ﬁglt}{bsmgﬁﬁ) the antigen is an allergen, the

ratio of (i) 15 cOncentration of 1SS antigen conjugate
r equi(detdr ﬁ@mﬂl@%ﬂwhmh therrartigeh Samelierasm bhasyisref ®

-sensi tized d
coneqtiALRAOT BB P CANERYE R PG ek BPUEgos isess Gppppsoptils
from B hBASH-Jenfif&BHaAdla$ th (IDoAberARtibe 0N R BIRE |r§cluZl%d for 40%
individual is greater than _about 300, greater than
histaninsuelesgoion besardils fREEEbIgGED-PoDItizgd éraig Tauglpiggregies than

abouﬁg)o greg{;eg gia%rab?& il agxl%gt& E%\é %g?%g{%a%r%ﬁtef Hﬁﬂ a meO% dgreater

than teiuh 02 $0) greatsriedn, aboncl 400 peateb tHannbbut! 156D (Wdh hn upp&Qimit
1000, 1250, 1500, 1750
beingzyygiupyass, 1BelpengsR nabbn!t gt 7@@01&0@5%?@06%& 1750, gf00, 2250,

2500 254003880, 65 tz;!ob@f@o@fsdd@t gboalRbogyand Th2-associ at ed
anti bodi és el’i ci ted by Santlgen conjugate (in terns

of ar(t) tatidiod §) titare pf tothl ﬁéﬂ znmi Tharesseciefed @nfmlyqsig@teélclted by ISS-
. adm ni ste Thi Lassoc
o RorgEn €68 i f st SR o iarn SR B Effisteree
to (iiPfotal 2R1284d ma@@&hfbﬂ%hﬁb&ﬂés élﬁ:lt@@@jﬂlbm@g’enﬁ(id Rfhabf et Mass of

I's |l ess than about any of the follow ng: 10,
antiggn gdmingstere) ig-abow 02 affernatiw:ly is less than about any of the following: 10,

75 Bt 2 e b 080 e Ao s el i i tod

by | B radiatolf ¢ ﬁt@@@ﬁ togdhTal{and Tier ﬁﬁSo@ﬁte&ﬁﬁhﬁIﬂn‘bsaﬁmted by ISS-
elicited per unit mass_of co éugate adm ni st er ed)

antigen pynipesia(mtemas of sgtibebesrliched Rerel RIS H6 AP HEEUP Mpirggered)
to (n?%teﬁ Flthllgglgl Thil as@?fé%d%ﬁﬁ@d&é el Eg e diid teﬁﬁ§ 8f 08 times the

en admni s con‘pare t o anbunt ™ conj ugat e
unit mdm df astigereatminstabbedmmpared to amount conjugate administered) is about or
alternatively is less than about any of the following: 1.0, 0.7, 0.6, 0.5, 0.4, 0.35; 0.3; 0.25,

0.2,0.15,0.11, 0.075, 0.05, 0.04, 0.03, 0.02, 0.01.
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alternatively is |less than about any of the foll ow ng:

1.0, 0.7, 0.6, 0.5, 0.4, 0.35; 0.3; 0.25, 0.2, 0.15,
w@28/09439075, 0.05, 0.04, 0.03, 0.02, 0.01. 36rPANDUS2006/007571

2006/ 096497 PCT/ US2006/ 007571 (g) ratio of (i) titer

of Thl-associ ated anti bodies elicited by |ISS-antigen

conjugate (in terns of antibodies elicited per unit

mass of2) &89 AfgRttiserad hhhtassasiaset) antibodlies flicitddtboriS6tantigén

o | ' [ elicited by aptigen (in terns ..
corl FRRIFA RREoF BRI ERe e s s BEP bt a1 o i
titenoblintt-a50¢ipled ah b ailes dlicBEE Lot ded (RDOMEs GHunit mass of antigen

alternatively is |l ess 5 than about any of the
adnfuB}sfea %1_1132@5@;1’ tommnougfcomgagatergimigisterad) is aixut 20 alteBatively; is less
har ' ) ot |,z [ Lbodi es
tad bttt BLUC UMb 5.5, 30, 45 0r S 00 B o

ant i bddl) esioalfi() ititedf bl -aswiciateasibolics Qﬁﬂitd:@fﬂygss-antigen

dm ni d) t ji),. .tit f Th2- i at
Conglfgt‘q}eg(l&}g{egég 8? ?Im%Péljﬁls )B&]Pl@lérﬂig glglif @agq)@f?ﬂ%igfgla{% a%ministered) to (ii)
titeBO L B NAEM B ai i ' Yely i
ol Tow o, 5 gLl Bfed P R gL eghaltfoly i greate than
abogt @1y . the fodlowing . 40, 48).5.0,15.3,6.& x0T, 65 65, 89, a.51 auoge.s, 10. If

e A R e Bl onke i gL At g5t s Mo os well
othetf), sublDas €5),20/25, 38040, 30, 64,08; sd,idb, sotRpr essi on of

anti gen-speci fic anti body produgfion (including
pr odudbt)i Biwrressionrf anftasasbeaifiel antfldypraheties Socluding production

tJ ' dm nistration of the sane

o e AR e RTRRE e QAR 8P @i of e
samantriogenofomliokethESecbntainihd patifiusisbti@s drfdmndkert Hie dto
dn ugt of ,antigen alone. The "M class is defined by
& Ugﬁl"@ra o OHECSHIF SOHRE PreBlian 2le8e. eit her al one or in

any cqmRi-npt 19 r out 3.to .

bout el s e on el R i@ grome orin
any gpinbwgtien: 20 (b) ratio of (i) average mass of

| SS-cont ai nin nucl eotide to_(ii) average_ mnass of
antig %%nsa"ﬂa)gve Egbﬁ‘t‘i gut %EPo uéé,&s%-@%t%mg pedyrugleptiflgs per
antigdtombled@le; (c) ratio of (i) concentration of

| SS-antigen conjugate required for 50% inhibition of
bi ndi A} 8¥ic afhti) geraspeass of ESSntithinihg podyrantebténtot @) average

hi of=¥¢ ' tigen uj.red for 50%

masp b A RR 018 2 B, b bt S 800w 0anc 1 gen i s

about (Q.ratid of @b@uterdrafion 38 ISB-amti deBlBAfuls}R ¥ ARAYSr 50%
'nh'§1'25; éd) .for exanples in which the antigen is an
inhibytion P& W,dlntgl'Pé aptégqnosp@plﬁeia}ltlb%ht@@mlgm fiodr) edncentration of antigen

LSS & Yo : ' equi r40% hi st ami n
0 SPGB Uk ST, AT o 20
or alterggtivetiuatiout 326j i ) concentration of antigen required

for 40%. histam ne rel ease from basgphils froman
ant | giH OISR Wi OF GUFR S o5 0TSSR obe 165098 (about

concéf@atid of 1851281 fat éo‘hﬁl_%te RBeHd 49 Qg‘é%ist%hﬁrrgﬁggevf?&x ‘basophils
about between about’ t o "about 0.
from an antigen-sensitized individual to (ii) concentration of antigen required for 40%

histamine release from basophils from an antigen-sensitized individual is about 100 to
about 200, or, alternatively, about 100, or alternatively, about between about 75 to about
250.

(e) ratio of (i) titers of total Th1- and Th2-associated antibodies elicited by ISS-

antigen conjugate (in terms of antibodies elicited per unit mass of conjugate administered)

37



10

15

20

25

30

(e) ratio of (i) titers of total Thl- and

Th2-associ ated anti bodies elicited by I SS- antigen
weowpgade (in terns of antibodies elicited pePCTNE1006/007571

mass of conjugate adm nistered) 37 WD 2006/ 096497

PCT/ US2006/ 007571 to (ii) total Thl - and

Th2- cia antibodies elicited by antigen (in
to ({lgéﬁgﬁzﬁ 'Pﬁ{ f 14ra%secigfed a@B‘PﬁQH@%@“Q@h})’/ mltmeag(ed)?l{msof unit mass of
conﬁ@@tﬂ adl@m@fer iﬁ@:ﬂﬂ)ﬁ% {8l Mte'n‘?‘at&g&vﬁ %%Waegg g‘%%ﬂﬁ 3 05 a?‘&“ lﬁ to

to about In sone e
abOabeﬁ(OS,O)l somf:)exmplesg abéutt1|2ttemsomf509 otal Thl- and

Th2- t ted by 1SS- 5 t
e S D el el .
anugas Sorfligk®(th itk S %moﬁie%teﬁﬁﬁgfqergﬂgtﬂgsg f’f onljlug(a?%admllllstered)

Th2- associ at ed anti bodi es el
to tetal il -gnd Th2 tassnsintedramtibadics clivsd b@‘fantl &lr@s of 10 times the
8¢t (g

unlﬁ'gﬁs %&é% g{lgﬂgs %@%@s@%ﬂq Egl'ﬂ}fgl%gg Fg aar?l&g*t Egl?j,tug@p 9dm§nste1 ed) is about
1.3 bed!teeen betdvebn
; 1vabmsl e eabou?ﬁ?@égrt%ogglo%?t(g%% l%g) ,(g)smﬁ'fae%x%mples,
a o%tflrr%ﬁ >i’(‘{‘T‘Pép%of Thl - associ at ed anti bod| es elicited by
| SS- B f t
angy Igﬁg of ﬁgﬁiep gt g#s ogia nedlj"iag & lcmeg #gi%%ﬁmtgg;n

elicited mass 0O
conjugitp (mttﬁ:mmof(aﬁltﬁdsdlesaﬂﬁsﬁxed perathimbdsRIdbaB AL 'a&'nirﬁgcelk%){) to (ii)

f f
tlter%gmhﬂvagfo&}aé%& ﬁggo% @?Q%ﬁ&g‘@aggmgggylggggumt mass of antigen
dmad
LA 68 5o 4 SR RO 1 Ry e o

300 i ci t ed by | SS- antigen conjugate (in terms of
ss of conjugate

antib c Lt ed r uni.t
adnmi ni tgtioeg% l}tgeli?ﬁﬁjel Ieppted pntippslieselistedpe BS- antlgen
conjagd.“ce adéras oflahtbddesh dit&PpHs t
b "L* class 1§ def] neéq%;?/t nz%é)?%g?&?ﬁ%at X@P&?Stgr b (i)
titer 8 F EB% ,agqo%atedeth@cﬁe%qalmd by comjugatnys abonbiwatol ot 42 O
(a) a ves t han .abo SS-containjn
pol yngg(fae]gt ?gg'slggeeénegn i g f%?ﬁﬁuﬁelgmrkg pr()mrtl?sate}t]éer@ﬂone or in

any‘(dn)biawtmnage mass of | SS-containing pol ynucl eotide to
en is (i) about 15 or

%gera %fss of antlg
aI ter £ 91989 Adessthaabey éﬁS&sommlmréymwmpu%per antigen
moleaeut 10 or alternatively less than about 10) to (ii)
about 40; 25 é ratio of (i) concentration of
| SS- alb ir@@rpfc( rvegat maseofliSCeadniaiing P8hynidlBdtRictth ¢ Akrage

; f bod
massbdt{%.ghg%nlg ]%t t%&r%ﬁ%ﬁhﬁ%ﬁp@g IFI@% 13%[81 Sfa(gntf écg&r)]/ggagqples about

10 o1 aifmmutve@nesgfthmoqﬁm)&@%g dtofit #gt i body to antigen is
| ess than about 2.0, or “alternat’ively is about 2.0;

(d) 6 raBRahil) eandentrefiincef ISReantipen gemugase mquiatd £ 5%,
inhi t f IS t
inhibifif, d'fq}lﬁcﬁng éa %ﬁtl?ggrg g?em cAf%}gxtngg I{[(i?ﬁq%gn It%f Qg:gg::@fqtr@’ﬁpn of antigen

conj ugat e
requitraisiop ﬁO%snhlbrtmmﬁlan@anl—%&f %%ﬁﬁbéd}lt%‘%nhgéﬂ ¥ A% %an Mout 2.0, or
(a 2} cen&r ation of antigen required 2 ’
alternatively 1s a out
(d) for examples in which the antigen is an allergen, the ratio of (i)
concentration of ISS-antigen conjugate required for 40% histamine release from basophils
from an antigen-sensitized individual to (if) concentration of antigen required for 40%

histamine release from basophils from an anti gen-sensitized individual is less than about
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hi stam ne rel ease from basophils from an
antigen-sensitized individual is | ess than about 38 WO

wWQe®6HR8A97 PCT/ US2006/ 007571 75, or, alterne@T/usio96/007571
about 75 (in other exanples, |ess than about 60 or
alternatively about 60) to about 200, or,
alternatively, to about 100; (e) ratio of (i) titers

75, @k, ztl‘mhailtlvéﬂlyl aboands fih2tlas smmalbgdeﬁmmankxbdme@o &l dlietdagidlely about
by nt| n con at IS:I n ternms of antibodies

60)dp e ‘i“ft p‘érr gltﬁﬂl%tw sgo éff:ugat e adninistered) 5

to (1o Hfodds (Dlhers egm 1250 PhALRECid OGRS clicited by ISS-
elicit y antigen errrso

antigen jcogjagae @drtemnssctfelneuodleselattedlpeﬂlﬁﬁt, ma&s of conjugate administered)

to (ag%q%@mﬁb \zllnc;%@ %%sgg}atee%i@%% «g@gsb 3 Bé g@tlgg}d@l teygg of unit mass of
corpiihite aﬁﬁ@ims@é?éh) i 5.’(9)11’[ 79@ or%ﬁ&naﬁ‘@@y g'réaterqﬁﬁ{ ﬁﬁfé@ gny?@f tfe

range, upper limt may be any nunber, including
folbWenmdﬁB,e}@ PO& 286, 308 $50,800045%, 500, )5501 66, §5@.zf70907-%ﬂ 800. If
i bodi es ic
xplter BT RPN T ARG g1 BiRP o LuR RY pegipdped
uni t e $atef of@Niteig i €otA0TA INiagE Fhedsoctaed(dnitibodiel él'icited by ISS-
Thl - and Th2-associ ated antibodies elicited by antige
ant{geh cogipgate o tamns ofppgbedies cligiprd Perayxt 1BassOf GpRIgELLe admmlstered)
@g mtﬂ' ek ﬁ&jTﬁﬁ) q?s%%ﬁgedta%tlﬂg& éhc?t%?Jbg ﬁﬁgen (in termtc, of 10 times the
m ni stered) I's about ~or a erna y-1s greater
unit mass @houfugaradofinitiessdf hpavddrg ambint chfzﬁ;ughﬁe, adMinisf2bed) is about
5,. 40, 45, 50, 55, 60, 6 5, 80; )rtiof
or %Ye}mt“lv?]é(rls AR TR G L (8 TR L & 330, 35, 40,
451585580 @8o, ¢9ndokigate (in terms of anti bod| es
elicited per uni t mass of conjugate admi nistered) to
(ii) ¢@rdro of()ThHerofSlddedsaveded mtitodits ebicigdd i ESSdaringen

o R S S e S g B e o
titeB BPWh1-460ciatedMRiBodigditited 9? afifi gen'T® bout 300 B mIRL iluding, but

nore, about 1000 or nore. expressed as a range, the
notjspieed toj shopt HRormotseabawy 6AQ) ﬁb@pre ebeut 740 ﬁgmomtabwﬁtSOO or

o T8 B0 0100 AR i

be afy fumbdr] ineludiie, Bitlnoaised as,s00ATG0, BOGLi90S, BIC0C 1255 1B§0, 1750,
| SS- ant i 8en conj ugat e g n terns of antibodies elicited

20%?5%|3@ Pre90019% 6090 gaPE admi nistered) to (ii)
titer r&t@oiﬁ(@éﬁgﬂ (ﬁ{ﬂﬂ A8bdihedh 0% és%{l&i@&i WISS an‘u en

conj ugate 1s ut or alternative ess t’han
corgiigait (1atgrme fof ehigbddids| ebiwiterhpering, m&s 5f cdnj@gate dkanﬁtered) to (ii)

from tion, herein t n erst.ood .
tief R Soeed lRGER iR EP S PR PeLB G e is lessthan
abdmbﬁjzaméf&wlﬁgbzeopwdxuwd and that the
classifications of " ‘M, and "H' are several

exanpl 4§ ivfleafepsm i ct@scrmmnd@ml@ it Iued@nsf@owpah Y pongumber of
pop-llpﬁlong #’c&ﬁx%e{t e&élegon lrﬁ galre]:tptrrﬁ uc%é;pegﬁfa? e 9 ch? *ﬁcatlorésd)f ‘L,

“MUI aﬂdTEH’? fayeerilespapre o xhere sf o elahemhokomid papiiatisng. Mhe
addition to those exenplified _herein. Gven the

abifiyaigiviagy #hskeontabihe extentieh woninsetipr andihus pesHegl the type of modulation
of B %ﬁﬁltn@ rrésgf)ﬁéé%xténﬁs #c?cgcﬂgil J%%umtlrogé i a{dla b Itlllosgfexérﬁﬁhﬁed

art to develop any o er o popu i ons.
heréinc diistem fleyrpadilyemeasurable structural and funotlonal characterlstlcs, it is well

within the skill of the art to develop any of a number of populations. Accordingly, the
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39 WD 2006/ 096497 PCT/ US2006/ 007571 invention al so
i ncl udes conjugate popul ati ons characteri zed by any of
wo b@efed4bowi ng (either alone or in any conbi nECT/O83006/007571
(a) ratio of (i) concentration of |SS-antigen
conjugate required for 50% inhibition of binding of
antigen-specific antibody to antigen to (ii
mve@@m @lﬁ@ mg:ducbﬁ corfj umﬁ@ popratidhs chepastenceditor any@¥ithe following (either
alon) rn dJ ol tgf anS gen-specific antibody to antigen is
Sr? S SR s pon: ° 5, 2.0, 2.25, 3.0, 3.25, 3.5,
3 75 (2% r8io & @'i)onéelﬁ@tloﬂo?ﬁ;s 5&%@11501?5%&&5 re':qun’éd ?51 50%
0, 6 5 7.0, 7.5, 8.0, 5 9.0
mhl@f(lszp ef gwglrgsof@nylaqng@ecxfﬁ@ngb@bﬂq a,nﬁgqn t‘m{y) g@cgmyatlon of antigen
I'500
requ@%ﬁ?ﬁgﬁaot)g ﬂﬁnﬁmfnqglf %rﬁ%m-)?{) %céﬁcﬁgl}te toe Zﬁﬁ%h ?% al{ghcgf mare than
aboﬁthaﬁ; 260}(2lﬂ5 3. OO3RB,CB b ex35,th@n. Zﬂo@tﬂO 575,,5 fmeZ’eS g, 75 6 O 6.5,
0 and less than 10 about 20.0). (b).ratio of

7.0, (7 5; 8@®§éeﬂior a6 Bh0 o¥f XBEssehth 35 FeANED H}e&w@hméqmw%any
[
numfgglr In-?tgéi gﬁg‘%tl%tg(g Péxa?ﬂ ?t@%%cgqf u cg)ghﬁhtoﬁ?ﬁé l?egnélore than
abowt@qyimard tamrabb6092.9 ahd keis§ than abbutednd, |ngarn {ispebbit 20 and less than
b r}b (Body to anti gen is any of less than about 1.5,
O 2.25, 3.0, 3.25, 3.5, 3.75, 4.0, 4.25, 4.50,
4 75 %b? r@tio 3 (2)530n5€1151 at15n BngSﬁalgageﬁ conjufatl reqhdred o4 50%

expressed as a range, the :
mhlbl@ﬂé of bmdmg qprbgerawcﬁwrﬂvébody fognéigemnto (i Poncssirationef antigen
I gat e tion .be |
requtgrlg?g rgora%@) ! El]nbgblaog f gn‘%% pecl 1IP g@%o% éos %nt%%a rI]S & oﬁifle%s tBan about

1.5, aru;i ZEBSEBOIBI&B AT 2L(Q)4 25( 2)50] .75 N60,3THS. IM5ET5861006.5, 7.0,
IS an aIIergen the ratio of (i), concentration

7.5, §f0 8955% OafiSh A LormpPirsatdeasrasgnes. dbp lpmer 100, RIS R yHRImber
11steﬁ%g%§l S z&%@%ﬁ?\@lé ﬁlefgoﬁipgt% aﬁ%ﬂ%ﬁaﬂgﬁ]ma Qe 360 Fh eﬁggt 5.0, or

i vi dual (11) “coébncent antigen require
alteativel9 Woshilmhabbmes .0 ehdmsee thewabdald@phi | s from an

ta Rtei ? &3 |1§%$S%E:észxggerg nl?e'l%l'u%%@s a%?pll%tlzgg ge ratgggtu (h)(?og%@tratlon of

ISS-%ngchooo glfgvate%@qul%a fo?@@%@@@amﬂn%%le%%%on%ﬁ%o ﬂﬁ@froﬂﬂa’i rantigen-
275, 300, 350, 400, 450, 500,

sens@tu)z@d 1@(5@1(1\17]0@ (11)7@?@10618@@10118)5 antl moeqlgad fon_m% hlstmm@ release
2000

fronéé phé%ggm a}fégl ge %éﬁle(g %%%éusaq Méeasg%blg 3fot3 tlzlsgdllowmg

2, sexpnesxgasaso asmngg, 50,lv0, TR 90,i931 lomayoblesoawo 150 175, 200,
i ncl ud 5; t hose Iisted Alternatlvely
ot

22550 87%1%98:335%&9 48n5 b 559 Ay O, 799pe75@of5@(b\§i5ﬂg9002950 1000,
110532815057 20220 208 08 3, a5 g3 0. gy 250

450Q, 74550 38W0. I6Exprédded askbthng&Gbe un=n ,llrrﬁﬂlﬁay b6 6ny dfidber/moluding

800, .85 900,. 950, 1000, 1100, 00, 1500 750,.
thoss gtsa Fatsgranabiyothusssl maydisg e b boRkery odhs iloabes 2 5 10,

15, ék?% 3652040 36 40309, 7§0&Q)090'65 %@fl%sﬁﬂ) 230 81508{*956200, 225,

he Tower Ii'mf{ may be any nunber Tisted as well
250&75030(@ cB)SOrzmq 85015080 (5609, 6501 00, (766 BOpESE,i960) 250, 7000, 1100,

120y Soh; {8 2tF & FEAHE T agadesen il Sh R Bs00,
475609000  eRpilcSscd Rk b RAME, the lower limit may be any number listed as well as
ZE1O0.

(d) ratio of antibody titer (more particularly, IgG titer, such as the sum of Th1-

and Th2-associated IgG titer) elicited per unit mass of ISS-antigen conjugate to antibody
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40 WD 2006/ 096497 PCT/ US2006/ 007571 titer (nore
particularly, 1gGtiter, such as the sumof Thl - and
wab®easaori ated 1gGtiter) elicited per unit PEEESWD6/007571
antigen as at |east nore than about any of the
foIIovving 0.1, 0.2, 0.3, 0.4, 0.5, 0.75, 1, 2, 5,
15, .25, 50, 75, 100, 125, 150, 175, 200, 250, 300,
titer g@gle m@culal b5 égG y@ﬁg suglg, @S tl@@(gm @‘5'611 *,z@@ Th%@gsoch@@i IeG tlter)
0
61101%3830. gl??méx)%@?lgeglgégr?g% atgéa%grrr]xoéeot@x?% a@cﬁ&gn}{ g?@xg fgﬁov%zlg 0.1, 0.2,
0.3, anly 03uf5ér1, 21 6c10)db s, 5hpae lOD,I ]SZSedSO AWS&O@Q]ZS@/QSIOQ,BSO 400,

45019, 58,580 %b%dﬁﬁ $90e8s 6 334" 130 1%, 1 560, 3060, 3450% 500,
275(')5’30@0 ?ﬁex’gres&d a%g’raﬂgré th% éiohmﬁ%ay%%gy%g%e}gg%u&zgtllose

300, 350,°°400, TH50. 500
hstedO&lteﬁ@@velgﬁb;e r8H0naPHolesd 080 pbd@ 50y of BRG0IRMR0 0.1, 0.2, 0.3,

o4, BaBrer 0L A e oy oSS S b 19 2on

250,1308t 83D, 40@,)45!0615@03 580, 600l 6515506, Aoegdoa kD) 1@)@6 €50, 1500,
‘elicited by con gate to Th2-associ at ed body

2004,i2289, 28003 158380 dbemugrsed ag prangearthe lavess él)vmtamay s gero or any

ny of the followng: 20, 15, 12, 10, 7,
Ofth%?ﬁgl.b%?sq%efg 4.0, 3.75, 3.5, 3.25, 3.0, 2.5, 2.0,

1 5 (]3) 2&10 df. Th1-43séciated antﬁ?bﬂ&@ﬁéi%ﬁcﬁéﬂ@&cﬂﬂ%@le folh2-associated
nmt my nunber |isted, including zero.

antlbfslmt?férlﬁg?d %P%ﬂlu&ﬂ?ﬁn of WiRlf Baps ¢ desy theaabeuly Ay el dinfollewing:

20, fsh?zfﬂj '703\,"4“9 4, i& 2, 9. 91%53 513, 85 31? 2p5 2163, 5 C}Zzsol.o?()%. If
025, expr €ssed “as ‘a
exprﬁm@ e$ a rehge,upp krwdrllmlt mmjob enymymbenjmmi includihgigkrog

e RS P el B Bl T SR ESRAEH AOUI B0, 10515

2.0, ant Blodysti seroel$.6.6. eﬁ“e?&fzfre@sréﬁ'agﬁnm{g%efhetﬁgg& lﬁﬁﬂaa/'b% any
| ess than about’ any of the | owi ng: " 20

numh@@@achg’@whowwd 2500, 2000, 1500, 1000, 900, 800,

0, 48 "y e iugipody e Bt By oyl o il-gociated

antllfbdﬁfai‘d@%hcitétﬁby hmvgeﬁ (berNinit nigy) eesa lﬂ&bn%ﬁb@iny' dfﬁlﬁeﬁf(‘)llowmg
ternative is ratio

I
5004, AahOcsb 503060, 2. 20D i gt o0Roo0RB00 S0, 6, 598, 400, 300,

n 38, £, 28y 20 205, 2605, 409, 050, 1Bl 58y v,

low3 3@ m49 0O Ang ﬁﬁkﬁbeﬁ%ﬁ, ihididg sxpr Adsedtiady ahisatgemay be more

0o RE ! b S22, BT FOGLAH 80 0800 i, 450

500,8750U8HE 064, M@YSLSO@' 1750f 2(%@ 0950, 9360), Cﬁ@@fﬁ 900, 4000, 4500, 5000.
‘t echni g ques wel I’ known in thé art, which are also

If exgresseqd dsercrahgs, @prp@ﬁbmWayay bmarwanmnhﬂr 1asxluénng thxfse listed.

conj u tov lents of IS .
ot ot FBheRaal ki ol e RaGR i ingr STeblh, ol of which

use €RABEAMChAIE W eld kndWiil BEihe @ft, Whitkagealsd H&Rrib&d B&é‘lﬁt @ﬁle way
with a 30 particul ar anmount of 1'SS. For the ISS Anb

to cqntied ﬁ)}tg@t@f Sopypaan ia ko BLE st ¢qllil‘@épl’ﬁ33@fe1i8ﬁ 1nﬁ@|at1on to hnkage sites

on af e%’ﬂ?'ﬁlat Q %ﬁc%j&ﬁt Fﬁb&ﬁt@r %ﬁ éfv lﬂﬂ(?xg%é?é% t1%{egct|e%§{1th_f'1

ion W ar equi val
partionlaaamegptiof B e nFer thé ISB-Andlb A1 l:cﬁﬁ.lga'wﬂlol]ehllé@ k2¢mplified herein, for

ui vaI nts of 5 thio | mol ar eqU| val ent of
exan;&ﬂ,s %révxé lgmle-acfvatpd i_\'nhvj! 1 Yg%loﬂpﬂlﬂb@ﬁm Hrqagiyalents of 5
thio 165 PERb1aY 8 Mvalents of 5° thio ISS, and 17 molar equivalents of 5” thio ISS with 1

molar equivalent of Amb a 1 gave rise to “L”, “M”, and “H” populations, respectively.
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41 WD 2006/ 096497 PCT/ US2006/ 007571 Anot her way of
controlling extent of conjugation is to saturate the
wo e@op@n’ with 1SS and vary the anmount of avaPCHDE®06/007571
| i nkage sites on antigen. The |inkage sites could be
controlled by, for exanple, choosing a certain
| i nkage noi ety that gave the desired nunber of |inkage
AnoQ}e(fé\@y(Off @pntg;gé q:;@ent@ﬁ@@@pg@lopds tq sekurgieghgyreaction with 1 S and
o~
vary 3¢ RABN LS A ORRORE i b el 0: B18UBShes Aludbe controlted

by, foe agdrhpls, cSicbOtlng haértztlh emklw m@@tyﬁhﬁf @ge thadeshed nmﬁbel of linkage
) nkage tes are activated, Cenerally, a_given
stes Q, e&éﬁlpﬁ”aé 100 1pgy{p Mk ViR ersbolyrdrgie axeRnosed {0 ik agno groups), or
alteﬁhﬁ@eﬁy, b ﬁgﬁiﬂn 9 lf?ﬂla D& e %ﬁa&{ont € Ak Hg:e({ésﬂréﬁ?vm ge
['1 nkage. e extent o conj ugation can be cont ed
numbyr d}ﬁiaﬂqagmms aof activetsé. | i nkage sites which are used to
link an | SS. Accordingly, 10 the invention al so

ot al CROMBLS. T Ve Higdg At hESual angel T oAl niage sies
dep dnaﬁrgﬁfgﬂt}h@hﬁﬂuﬂgoﬁﬁé MEhaSBiRRagS PHe dx@a8 bl ahgidatdRYaPbe

I
contm}éeﬂmth@%rag%os“ﬂwad}%a@%tswdlsﬂb%@wﬂ%m@%Isr%%swdmgly,
the iny rﬁi%é’ 15%%1{ 1u§6850/e%](31%8%’s 11? gvﬁch%ﬁ‘r/ %ve?a? 2 erc { age of total number of

A TErnat T v vention a Hdded exanpl e

hnkage smhs aﬂmchb@toaatﬂsse@nwmﬁg pbl@gﬁol@étldedé al lefy ab&ut aaf ofthe
ites attached to 15 | SS-contain

ollgsPsa it 4t 302 SE S fasar ot i Ve e, 70%, 75%, 80%
0 4 o1 0840 3 0/

5294, S5b NG00 0980, 2006, S01000B 380 AN un0%ien 85041 PR

exalﬁﬁl% 108kch Theeavieriga lpervantege obtotdl nnkbgeofdirtkege sites attached to an

determ ned by,the node of ttach or .ex e, |f
1SS T SRR 15 deasBbu A ot e foloT s ol B 0de 20%
3%\,/ 4892 459,280%255 9 06 @ 65Y, (R1YE 7585 8'0‘%, IR¥ 84, 8895, sBre 9@% 9&%,
unber o Ilnkage sites is the numbér of I ySi nes.

5%|> 97%98% 1) hueéotlal Rkelpr il anlaagwlttﬁgzmdptengmd@y(th@xmdasf
sl PG, oD 38l AT i LIRSS e

ami®Ngroge (such ak irﬂﬂyﬁde){ tee t8tal fahbetHfdhRb& iRk & the nhiMBH: df$sines.
total nunmber of |linkage sites is the total nunber of

If andigep iiked v aeildnd growy weh asspe eystine)atipn dre toipdgember of
i SEATB Se 147 ABKEOESAPLASTIASR, B, 4 AABBPLSI S
carbabybraijpandiety, thyn ai’mytotmﬂ nuinber dSinkagariesixihb attmlrr)umber of

C acter.istics.]ist ed above, . al one o i n conbi nati on.
carb g A EdF B (i BRPEI 45 SRLo U SieSRamn s bR SROAE Lt Btie of
link 482/ @64l h@cﬁ@@idﬁ@@t&nf@ﬁlﬁgklb@m?&@é& RUhH6e Mnﬁﬁmed by any of the
identified and/or characterized by any of a nunb ¥

immpagmodlpory changsieristiselisted eleayeatloneor ifeombiatiohe, | n
terms of structure, the extent of conjugation nay be
e al.ternatjvely nmedi an
Chag&?l%{éa%? g%{aiség t}(%;gé{r’] gnegon s aet%ﬁzpp §% e( b) ratio of

| SS t Qohjigale rtholakAgposilites Inﬁhyaﬁ:tltl@ﬁﬂ“ied(aﬁ)i/o[r ahdrfct®fized by any
mass (whet her average or nedi ag}?ﬁQ of 1SS to nass
ofa Pm@%%ﬁrwaa}@emablém@rthwdiséﬁﬁi) abgye ple, &y terpgpf grusture, the

exteh§§ Jo Jugaﬁ&{ }nag BL HOREBed B}r] (’a:) ra}xg&ﬁ%e §EhitE AR FnehiRR nhifiber of

pitopes In antige
ISS to antlgen molecules; (b) ratio of ISS to total linkage sites in antigen; (c) ratio of mass

(whether average or median) of ISS to mass (whether average or median) of antigen; (d)
ratio of ISS to T-cell epitopes in antigen; (e) ratio of ISS to B cell epitopes in antigen. In
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WD 2006/ 096497 PCT/ US2006/ 007571 ternms of function,

whi ch includes, but is not limted to, immne
wo@dlogd4pon, conjugate nol ecul e popul ati ons oPCT/HB2006/007571

i nvention may be characterized in terns of (a) degree

of antigen-specific antibody response, such as 1gG

response; (b) ratio of Thl -associated antibodies to
ternifhod fassion) whiel inohtdesduit esnot (ip)ited dgyrimenusfe meppatons foyugate

moigiyis panidiods of P Re b M e R g booam  geriely <t
antiSEO§REI fRf ant i BBPIESHs Okl asTRZr @s5uREt;abPehtib HIURE-associated
response; (f) secretion of Thl -associated cytokines
antiberdies tgsT hi2raseqaiaedatibogiessiet Aegreorf S@pprpﬁszma@%%éﬁamn@drelease; (d)
t okj s - 1] - - : .
aesEPERES R, e Ao IS i RE P, s

suppressidico fiEHeisb digted itBinnge sasyorsuifedecation b Tht abwicintaingtokines,

nucl ei ¢ aci d measurenent nethods known in the art. F?r
suchegsaififst keroma 48 sgenstion AT Be-agspeieler YO ch Fueh gelediniar 1L-5.
Stru%ﬁﬁ?ﬁélﬂ%ﬁe;&zfa%nexanp' e, antigen-specific antibodies

and/ or omassi e Blue stain) and nucl eic acid-specific

det ectliherxteat biiS§remsigéh oonjegadiop ey behiebarinsieziatsingramyinuimber of

det ect ab) y-1 abel ed DNA probes) may.be used.to anal yze.
DroE B I BEETFORE IS PBREE Ar0 U B (55 S5fble atigen
and AP BfABLLPL&E 8 WaRE Akt aRdak 1e,tdaﬁgaftgpmﬁ@£nﬁl>5dies

/pO nucl eotide to antigen may be determned. The
and @nﬁﬁlmtnasﬁle Bluegtmucand aruckies @@{:mﬁqﬂy detgsdioy peepriayes tagexample,

al;so.be det.erm SYr t Sj Moo
byofiRRioi aRE eGP S e b RS aETaeel o kEBrRisonipgation

readiioh @estiuetsS iWRh MRyusb o f difirep:iate gahntisdtiog seakimaidsthk agwant of
the art including, but not limted to, sodium
polygwgleetiie to abigen pay Padelpramiede el ect rophoresi s

( SDS- ) S . _
(o Tl g PO Stfin R, SO0 oy oo b v
by theheasirascmef stre oanmllacnta wesdihn gf theconjuiga@tmalncudé. Cenjpgate
det erm nati on and/ or, separ at i t echni_ques. apd. nucleic.. .
molgRylg Sigh alapfrb&dérqﬁfna@fi_élﬁmgﬁaﬁtfwﬁq@@e% iﬂ%fé‘él.nd%g‘anga But ot limited
to, SURARPHSdecPshBite %B%&ﬂy@ﬂﬁﬁé BRCPEpHORY USRISEP NOIE GHAI9sis and size-

reaction products using SEC, the protein and nucleic
exchisiot chomaograpify €di€h. fracti on may be determined by the

25 absgr ce.of the fractjon at 280 nm and 260 nm,. ..
Fospectiary e {afuedEpbleRst bad B sl R e fhbination of

sizesd g m@hatiol @n&/N pépasdton MEhafifukbearanthcldi€aditd @h& biotéfidetermination
and protein detection analysis may be conbined to

techageac Fer pxampln aftet Fationpieonys! conieaisapelgetie rastierproducts using
SECNRe ﬁlfbttéiﬁ a8 nhd18c ARl s 20N M&?An%%%ﬂz fde F&t‘é?ﬁi%@d by the
anou of proternin Sach conjugate nolecule ractl%n
absérbdhaadfabe frieion\e 28Q emnundide0 nof, réspectivel e clul this wasy, the results of
boﬂ%g:e:s e;f%ﬁl Wecul eam 33}@5%2%%1% gqrég*:upfqri}:g%p? Eéne Igéggi{; agtection analysis
maf6s E5:AhiRE A UH SRR S PR dthEhkd of BB oAl A ekl @SBhe ratio of the
and/ or subclass of the antibodies generated in
amouzs pbpelgntaecideitn itstanatind of prdBinND 200 69198110 Tholecule fraction

indljg'ccl;[-gé Hlsezaglce)g/gg %Zr% :elr of ISS molecules per antigen molecule.

Functional characterization
Various methods known in the art may be used to determine antigen-specificity

and antibody class and/or subclass of the antibodies generated in response to administration
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of I SS-antigen conjugate nol ecul es. For exanple,
standard ELI SA format assays may be used to detect
war@ee=AsUr e t he anount, specificity and/ or typer/v§2006/007571
anti body produced in response to various |ISS-antigen
conj ugate nol ecul es. In such assays, for exanple,
gnti. en is attafhed tg a substrate and incubated wth
of ISoeAnligF FIHIER!T walesHien gBor CURPly stadadIFd dafdonnatassaya may be
diteabdlidfalmealils (R BHA Nt o BREL L ] | '
use attache tr%eatlhe subst rna’t g-e boun%%&gﬁrﬁ?géeéf%gﬂ){a Egﬁ%@(md 0
respase &y varmed [$S-anggeanonjigdie-spenilés. dnsedgeni s, faeeimple, antigen
. antibodi specif.ic . for. 1943, 19Q&2, G3, 1gA4, |gE,
1s atta@@dqmsﬁ%a@?wwcwbﬁ@ﬁ*él“gﬂtﬂﬁé%nb_% 5 S aniges eingridRicoule
treat@ RERGADI.T Bhd HBo@ft olf BFtigANHELER A5 En b 854 B strate-bound
_required for inhibition of binding of antigen-specific
antiggn iy thew letsrmiged peong mntilypdn;speutih raagessepeh bt intiboliek Sgecific for

a cti-bed herein. Methods known in the art
IgGlng%S/@%ilgg’é’e%%?bfgigg%re t he amobunt of hi stam ne

rel eapetiodoRhdws Bk e hdy0se ed addiaeiing 8Rshdeh&Sbn of ISS-
cindividual in response to | SS-antigen conjugate

antigep ceRugde Mmodeuasaprel fopmbikter pbaindingof pntiganapeeifio @ntibodies
[ ] : [ I .fure
fo angx g%g rsﬁ%kf‘éﬁ’ﬂ%&%%@hggﬁgﬁ% P %‘3& Se}'gh%fg (fc@redlh%ﬁ 11E‘J'cyt es from
bl oodMefhod$ kesvwgh in the attmipvbedisadl $o messukd Batagtbunt dfhistamine

valyi concentrati ons and/ or preparations of .
releaf%ég%rﬁgaéwgﬂglﬁ %Oé%ﬁljl ERfbacE- Bt bed RS Videk Rg B ORFRORAS Printigen
conjiida€ RblechiRY FBLe e, 10 JH&LBEM: &8I R LYk bﬁ%stamine released

~ “production profil'es generated in response t
into tg ek cultura sipemasént nSS- enddtgennaioijeu trakecyted £omlbdsnd Fallergic

. .. exanple, the supernatants of .cells treate it
indiv RIS b BT wHREARE B enthihR andpt bspigians Y g aereen
conjidae: pbREELEE of cytokines. The types and anmounts of
cyt oki nes produced by |ynphocytes exposed to
| SS- aMethgdnkewwy ingfhe ertmpdydzailsed inggieenerdwytakdnambpdistion
. f . S, tokine profil
proffihAfabicd btk BhirR AR S e (Pt UEn AL micfecutes. For

exanipid, eleudupermainal cfeebietrelat®with 188 coisiufge StaAaRdsdn virro are
%égki Ee bi oassays including, but not limted to,
analyzge dor they PGREICR OF BYPkgs v T el prssandleqmenvanis et qyfokings produced by

OSSNSO BRI s s
ELISe Erplatassiyst e°r t@pking profilbplidusedvinrredponsploi andSBeimtigéh conjugate
o3 IR o ST Sl 51

limitSURP tRSS irPRhidh el s@@talisepaideioPihe pelsehdevs at;%lrticular cytokine

adm nistration of antigen alone. For exanple, |evels
(for eypmpls, Hm2a aed Boss Bxswhig) apertitetas eptoking (fefesampkentafaer)

_y i.ni:stration of the | SS-antigen conjugate
mhlb%ntglvgrgflﬁeghga%lgﬁbr antigen alone. The antibody |evels at

vari oisldss oBcanpigatesmbRyult hery i seimpicesizt@ by el i@ e f
the extent of antibody sup(g;{essi on. 44 WD 2006/ 096497
§a

antigprpIEsnBEibedy syppressian afiss admingstiaion aF telaiblede adminiiration of
antiglh §RBnPEFENALAMIE 1LARD A% S B HRD Ena?rfbe determined before and after
administration of the ISS-antigen conjugate molecule and/or antigen alone. The antibody
levels at various time points may then be compared to determine the extent of antibody

suppression.
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anti body response, and in sonme exanples, an
antigen-specific anti body response, especially an 1gG
w0 e@pomae? As noted above, a class may be charecr/@sioaea7s571
by a ratio of (i) 1gG antibodies produced in response
to conjugate nolecule to (ii) 1gG anti bodi es produced
inb recigonze t.o anti gen al one. For_ these
char atte1F 2AEP NSNS APIseRieitealse beeharagierrzeady threextent of
antidig r&dpoh & addn-RERAL! hRedies i : :
Th g ?st,bsoc i a%-c{(;iclzl1 Sgnt [ bgfgl:iageg, %il“%d&%t& g 5&%%5@?‘%"30 %?%% ?SB%%“’ especially
an Ig(ogsnesee Asolotasidbeve,a dlass maytie durcetizdhby assiacofi)ddG

o R i B S R B bt rocucat
anktit®osliRs hlklel Fof 8@sd Atk | ¢

ol ecul e (ii 11 Th-i_gls%%é&i_lg?g%&:%g i%gﬁﬁgghgig?%ﬁné%ybe
by arf®i §ersum ¢f Thlyqssgciated hrtitoslins cind (Tba-aastcidetiantipodies elicited

ol ecsor B oG Qbol STl AR ruBar st 3 eistdngipodies
ant i ged ThA-akkdcisss aaibatre chditddn@dyed;S an anti body
associ.ated with a Thl response. In_ mce, for exanple,

[ geodiis ©) 8T Bbepsaciet Aoy (i basen sl adrby S Rsme gon

I gGL AR DA aar::1 0, _—
20 A8 e AL 8 AR e

al . ((LiDeBy Tslzaasdciateﬂ dmilbudljag‘lor 2ATHETE) Egdite’ﬂlﬂii/ I@S-e}ntigen

A TR R N NI YV i T
TG s Remae are S R Aod] SRS ThE Bsponse.
micey g@Xaﬁnlﬁong@@lassaﬁp@é withoa Plel eespask alebiumirtshIgG Tai@/or ToG3

U O AN T

Scand . tinukbR2 47 89pG8S Gnd bib MAitd\eil. St 905 Ak AV erch UsibMERGrunol.
83-1%(?.“ acterizations and exanpl es, any one or nofe type

1atht S8 ndf hlrassosiptad patibedy eniaphbodsassomatedmith a Th2

[ [ r ion level .1s co r t

resp it BN TR s Sy B esb S i oFE L GEimidr tecs
appegito Derastoictddswitn a (T2 respohisea(Widhé edl. @OD8adYe(MErtino et al.

ti bodj es 25 of .interest produced per unit nass of
(19985, 0 ith Bodrgn il aicse s cssabaire i 8 AR reipRsodyis updersood
that, 8 th@eEhS8teREAMME 86 BEImME, ta?);@x? Olq{‘lOl%rlgl%eggf]&nﬁng@ may be
e my be in teens

unit nmass of the conjugate nolecu
evalugtedpaslong ps thetspgperantbodyorrentibaty modjatipatlevalid @enpaesd to that

elicit@c‘?‘)ég}ft?ée%oaoide conponent of conjugate nol ecul e, and/or
nmass o

conjnﬁgate nol ecul e. For exanple, if a

conj uged eayl @tdill@e HAs radioliO iroter Db BAMIRE oMMy @dr antibodies)
100, with the antigen conmponent 30 accounting for 80

of inigrrgt predugedper B B1EN T cpsiigatethelgeilo verz0s ambent ofisameragibody

ah iy, ' nd. conpari ng. | evel.s of
(or an;oidgig):j@% gﬁ%& 3{:6{ Plgﬁhﬁag%/%ée&%ﬁ‘? ?Sl%le &%‘B{M%‘% th? SSpjiigag,molecule
may bx anpinesofinassiod entgdnaishgionents ficonjwhits hdlaR TP nadledthr

anti %gn CO o;g}r}t <1)f the 45 WO 2006/ 096497 _

ComPoRFIISS BB B PPrCY S GRY QRS Shsrargre nolapile H9r exemplesifa
conjidteMS1efAs has £ Qa1 cAdieU At QIR NG L VS!S, Ok

J%ﬁ_t [ geﬁ pr oduct i%n con‘p%r‘% g(tltg)?gg?’i genmaelrgglﬁéfgn component
accounting for 80 and the ISS component accounting for 20, the unit mass for purposes of
calculating and comparing levels of antibody production may be any of 100, 80, or 20. The

Examples provide calculations in which the mass of the antigen component of the
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Further, in calculating the ratio of antibody produced

by conjugate nol ecule versus antibody produced by
wW@ribHer97 mass of conjugate nol ecul e to mass oOPCHOBI0g€M7571

may 5 or may not be 1:1. For exanple, in sone

exanpl es, anti body produced by unit mass of conjugate

nmol ecule is co ed to antj bod roduced by any of 2,
conjygatg ,nuge,:cu%e, (Ayngg% ig,vesl@,tﬂe ’2@?5 1%5 galg@gtimg)alt qp@gpyafiﬁg levels of
anti f@SFo@ictiBA b AP Ared FOL t?%éﬁ'l@d #: in the case of Anb a 1,

antibocj:y1 pyoguged.bi I.ﬁg of conjugate nol ecule (as

meas ufethdyin dadcudatmgribe ctioad tntjsrndy prodired by icgnjugéte molecule
nj,ugat e nolecul e) is conpared tq

. : h
versga %lliltg)ggg; 'qu&gag%ﬁ»g Eom@ssdaff capiygate majecple jograssof plétég?n may

or a9 MoHB@L i1 01Fol Bx ARHIB, iR %8HR |e§§m191fes,%ﬁﬂp<gi§) Irb @R dde LT DR of

herein, the ISS-containing polynucl Ide 1Is
conjugHp tparcats inicompeisd temtitpdy profhiced BBapoof 1, Gn4caib, Bes, 10, 15,
I -\ th ntigen.portion of .a conjugate :
20, 688 A, e e oG RBDE e P GO RLR . niboay
prodRoed By 1 pkfeemjussy Madetuld (At &ledGiib OB the lifount BKaRBENREIS 1 g
the portions can be made at the 3' or 5 end of the
of antgsn ip theaonpmgateunelatily) isodinpared thagibody perdubet gy bAfig of Amb a
1 position in the ISS. If the antigen is a peptide and
" contains a suitable reactive group (e.g., an
N- hydr oxysucci ni mi de ester) it can be reacted
ISS-dinsigst doyijusiatibn t he N4 ami no group of cytosine residues.
Dependi ng on the nunber and 20 | ocation of cytosine
resi dife¥mgexawlesse conypesitipnsdeserifsidi hegeint the FeS-orntaming

' i-eved. i vel difi .
polyBRIEANES CBn&ed AEH R Bltect TR AR Py rr RSBl g
antigenqoriior eftaeshnfitgatd hbketult &f vy oPvafd, indMdAg8bvalent and/or

posi.tions in the |ISS. These can contain bl ocked
non-LOYAEYt IHEIRCMSups whi ch, when debl ocked, are reactive

W th gnyahk Blowesd ﬂfegd?)‘f%é)rﬁ% b% thadk QURS 3‘M3Jf' gh, %ad}tﬁeieISS, orata
_present on, or attached to, the antigen o i Nt erest .
suitaphiemedified baset dt ge mtemabpédn idehe 198, If frerantigen Bfa gebtde and
c.onj uo. nol ecul e can be tt.ached tq the 3'-end of
contffigs (&R (BB B BT B Rty dopster b Sippeereacted
diredtiewitiShe NWOhin® Bréigb @Qﬂ@gsi@&s.aﬂéﬁéﬂd?ﬁ%%ﬁ A2 Rt A
t hat has been pre- sgnt esi zed on a support.
locatiph af Gyftgsing residuesgn t g 1550 eperifiquesiupling Moingor Rese residues can be
dR34493-499; and Haral anbidis et al. (1990b) 30 Nucleic
Acids Res. 18:501-505. Alternatively, the ISS can be
synt hasemetvaychodifiad oligoruleosiaey) e6dhest dOkRove®ld e art, can be
. su%%gt t hrough, a cl eavabl e |inker extending fromthe
meorporaipiyat Qfgiteraingp & A Inbqraghpagidiony int the I$5SThese pp prntain

ocSPRRE g PLTEN, MU B84R 8okl iy 0l Fhoson

group$ whmhueeh be pragent(aiy ok &tacherhtoetheahtigdil OF#jerdvtic| ei ¢
a 1987

Aci d ....15: 5305- 5321, d Cor.e t al,
Soi enb 5P R0gaENaa 6 7P Hs BHPHAF i oRibEGiesubrde can be
attached to At 31-B&d 8t thensks erot olielshgé%?f{%iseﬁﬁ%ﬁ gzgérlg%hﬁsﬁ, &k 188

al. (1989) Nucleic Acids Res. 1-
portigp gy patddsd top polypeptide portion that has been pre-synthesized on a support.

Haralambidis et al. (1990a) Nucleic Acids Res. 18:493-499; and Haralambidis et al. (1990b)
Nucleic Acids Res. 18:501-505. Alternatively, the ISS can be synthesized such that it is

achi

connected to a solid support through a cleavable linker extending from the 3’-end. Upon

chemical cleavage of the ISS from the support, a terminal thiol group is left at the 3’-end of
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the am no-nodified 1SS to am no groups of the peptide
can be perforned as described in 5 Benoit et al.
W@ 1®8/8364deur or net hods 6: 43-72. Conj ugati on of PEEUS2006/007571
thiol-nodified ISS to carboxyl groups of the peptide
can be performed as described in Sinha et al. (1991),

the ohgptgplczg)@ég (() Lpgelpgggll;e% lagg{éﬁdlsﬁﬁn l% ugssjgefsAégﬁggf ?ﬁ nd Corey
et al. @?é@@c[‘& £ PRGN p%,) BBk %‘élmugﬁ afobhd BBup b left aside’ -@h&bﬁt]le

elne resi due of pepti de has al so been
ohgortﬂtel‘é@ﬁdd)(edalso“ﬁtm gl. €1988) Nu(:lwgacyd@?@c bRl UYL -1 T3 mCopjuggtion of

465, tid t |
e R R e N T e

Beno@é@ 4! 19@’2}']@4m o;%z‘h&%r daxyb. gojRatidiadf thaﬂnblemndlﬁed ISS to
ncor

Into the oligonucleotide durin
oarbom@muogihdmpsdweammﬁpfog@e amdersenb%mcﬁlvl@@o%@&@%‘%”de
d X it
13534 O o lIE BB PR gD L GEOUD copln o

oxyl
oligoffifeotide BAFyin@ RAl appdpbies phRiralte do the thiol side chdih efa cysteme
covalently afttached to the 5' -hydr

X
cesictof (983 hawtceheen ApicabeiRe Lune bas B FHREe i ATy 240+
465, (1985) Nucleic Acids Res. 13:4485-4502; Krensky et
al. (1987) Nucleic Acids Res. 15:2891-2909; Connol
( 198The pbbtidegictidcolibe E’ﬁﬂguga’t&r@l@ﬂl@éﬂ@@e aBﬁ@@ﬁd? ’Fhee%/ -end of

. (1987) Anal. Biochem  164: |
the ISR OGRS (el S RBE B P41 Do R n® the
ohgog ?ci%gl{dg g@ﬁn%dt% Sineis3 In 36me eRdmpléd Ivhife, 8 8].1§(Qﬁwleande is fixed

sequent to deprotection, the am

to the dolidIsupgpord a lindirtgogrgp tmnmsmgw%mom%%i aRe; 6@10&% &altbaxyl at one
coval ent|

end, gglrﬂ)pl%osglgc}/raxpn&n(%cfg gt ng eg:,]lla z%ﬁagﬁecf 1?) fg%?e%drgfyl. Agrawal
et al. l(ﬁ)%@%k%ﬁ/léggﬁgékg ﬁ?%ZB’ﬁFgfﬂ;L(tﬁ)ngﬁﬂy @l9s6) Necl@mrAma‘,k Res.

v i i ons
13: 44&&5%2, Kyanskpyteo bl €1957) dkdieic Aiids Resy b aégln gi%‘% %HB%W gr87)
Nucl«az6 ﬁ’ﬂflg FRes le“r?t)%u ol bl3fddr Qllnaal d(elb@'?‘) e aﬁ'z%@ﬁény lesnkedas;

es’ ' can I nc a ‘non-coval ent
Blanké"ét%'l f{@SS}W@M@AaﬂS aebulétnomsmam aui 819 Recanp Nex. 4,849,513,

5 Olﬁlﬁgﬁt If5|,1)€/1§ 821&2%1%050 agﬁ}, b((fzsg tb%%glggf tgtd%g{otec ngtglf apyl ur?ei ﬂnol and
carbo %}cﬁgﬁ alitikd czrﬁﬁg’usea(i;é lovaﬁ&ﬁ?raﬁﬁﬁ%b%g@ﬁuo@eohde toa pep‘ude

I'n noi ety to the peptide portion allows
BencﬁDdStmmt(wﬁV)péndaSﬁBaﬂmh (d%%}l ently bound conpl ex of the

strep i n.conj uga tide
L LA BB 9 A0 R s
interQGEHE Bk QUERId 18RS, liyakphabiciieciionohydrogen bomds 88d/andan der

residues within the antigen, such as charged am no
Waakecdtttactiops. t hr ough t he use of a 47 WD 2006/ 096497

PCT/ 006/ N
resi dogg- cpﬁ%f:ntg llnked'crc}h gflt@?ﬁ&lh&ﬂes%ﬁ%dl&déw &SNasaesht

ihiera
inter@bti GORER b e biota- st@pdwtdineccaﬁpllegeﬁ biGiyl @xeuppias be attached, for

non- coval ent conjugation_can occur he n a.geperal. .
examplgaoiasardiiiehhrsged 2p 855 aRaSHEE k‘k?é?ﬁvmﬁgw%&% ?J’ 7443
765 IaCtncorp‘t:%is'au%&‘l“?ﬁr aQreaPARE hBRty Btdthe peptide portion allows formatlon ofa
non-covalently bound complex of the streptavidin conjugated peptide and the biotinylated
oligonucleotide.
Non-covalent associations can also occur through ionic interactions involving

an ISS and residues within the antigen, such as charged amino acids, or through the use of a
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pol yl ysi ne, pol yarginine and pol yhi stidine residues. 5
Non- coval ent conjugati on between I SS and anti gens can

W@ e@09d4br ough DNA bi ndi ng notifs of nol ecul eBCT/H81006/007571
interact with DNA as their natural |igands. For
exanpl e, such DNA binding notifs can be found in
transcription factors and anti-DNA anti bodi es. The

linkkt picage cohpilisigg tiSgddreaidiésthat camtbact withbothibé nlggonucleohde
standard net hods. These nethods include ut ar
and|thegntiggn+ Hor q;qqgapé@, RORESY denjconjugation can octur be &% generally

neg?{v}e%}g glga&gmﬁsdﬂ%d%%lggg dl{]lﬁic %ég I]agm%dglﬂhél‘ Q@Ecﬁlgé‘@f @ﬁéﬁtﬂ% e.g.,

poll19siAg Pol@rdinine ahd golylislidmtirekedueat t y aci d conjugate
nol I b k 1
T35+ 1o ea\cth qosy 58 Celva ISy TUbEEARRF S S SL e DNA

)y} ﬁeéithfa{i GO R & BODNACIs tBéiehlira 8 armatﬁel example,
‘”n&ﬁg“%%ﬁ%égﬁsgﬁ rad eﬁ‘a (1993) Sroé héil g

ad.
suclhEINA U&dl@naﬁﬁg,an bg gqund;ug trapseriptink gg:@r@ ang ﬁ’él DNA antibodies.

ol i gonycl.eoti de sac Il
usi ng nﬂéetl kagr ot 'itbﬁ 5% %72%%%%#@?%0 Eagl in crﬂagOds These
metBlis RERIBBut hididt Gighited,to tth@ sySWHsﬁ&ﬁ” io$i gofiucleotide-phospholipid

ollgonucleotlde ollgosaccharlde conj ugat e Iecu S
conjwgateanplegles oY Jngaaue ey (1888)i uceic %ﬁ‘{gtgij’”ﬁf? AL 192),

1 I
o TRSRL B e S IAORAPH 8 Pl 2950t Bk
18PePL-135 and Stundd gah (C286) bkal. Biordemi hS@é%E&Z) atzbolm}lgdeotlde—
Where t he CI rcuI ar 1SS is.s
stefod eQsBEARMOLeSHIeE h BRYEa etﬁét(ﬁg%@, "36‘-3\?%5' 8 Soi. USA 90:5728-
7fyjucl eoside is suitable. Ruth (1991), pp. 255-282, in

‘i gonucl eotides and Anal ogues: A Practical Approach
| RL PrElslinkGigand tredligonkdlenide ée hmgllmcm de pasnbeplermed using

t t S, t
steua(?qqg }m%ggg{éﬂ'@% G&E%sgml?rtg c{ 65? bg’? ue ngﬁ}: @%ﬁté«%ﬁg t]f%rsynthems of
olllé,lonjagféo’ueﬂ\,h shftafills 6stlj@datd BSlectleh, Sheatiathe @[gosacchande isa

synt hesi zed usi ng 25 reconbi nant or chenical neth

mofdi of imivagencgiobwis. fQShanesy & kb T IJyAI-é‘(bZtedVBd?‘Fhr‘f@Z %6’?’7 355
phot oaﬁgx rﬁlté e a%ggglgg %gnsctgr g{ ?H@ éﬁargltgeﬁ & formed in several

radi ca “Ras ant i gen

wa9§. Wheey thpeptilaeISSAd eyrithaiel usithedsntfioat bh ehemlcal methods, a
attachnment_ of pept i des and ot her

g Ao GiePEde g blan R 9GRS Por7 0 52 PLORRe lpotides and
Anélo?ﬁgs’ 1PBracten ‘f%pg?oc{c;zgﬁ{’{ Prals.’ Mﬁﬂa@@j hﬁﬁﬁg 'téé%nbl@?? l:zhrﬂﬂlen be

ds for nucltelc acids” in Kricka (ed. Nonlsotoa
usdNA coPrab thekechiar Hifet, théeutigemios oftree ssptld@n &@é@gﬁb@&

TVl T N

recﬁ)ﬁ[ﬁll%ﬁhﬁblec}iﬁ%h@cﬁ wh@hdRetheNBgesy cahrb%%ﬁhéﬂb}a&}feﬁnml@\ﬂcdeamg, or
kits conprising a conposition conprising

phetoactmaUnalalyba@tV@tgr@uR: g GgyReRs, rsliedlihat léawe@hywawgraé?d into the
Pt OW% conponents as described herein,

al’lFD Qﬁe
53 UM épﬁﬁ? ot limted to a conponent capabl e of
mai nt aiAidngrah@eidds for the attachment of peptides and other molecules to

oligonucleotides can be found in U.S. Patent No. 5,391,723, Kessler (1992)
“Nonradioactive labeling methods for nucleic acids” in Kricka (ed.) Nonisotopic DNA
Probe Techniques, Academic Press; and Geoghegan et al. (1992) Bioconjug. Chem. 3:138-
146. |
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5 of the conposition in the range of about 6.0 to
about 9.0; an am no acid, a carbohydrate, a
wa@nobaed4ant , and/ or ot her pharmaceuti cal | y acce@r/asioes/007571
carrier. AKkit may conprise an article of manufacture
cont ai ni ng such conpositions, wherein the conposition
X rmg be in liquid or lyophilized form In sone
Kils cQuptipiag @ GRS 78916c¥¢ manuf act ure conpri ses a
CONMPOSHE hRRentGRRLE! Iy hegy L Borisi
t he cor%‘pgsi %rll on COIE%? PE@?O ‘g?égé#tg%?ﬁggﬁlgégﬁﬁpﬁﬁ%gqmpnsmg 2
struginwély etableranjwmbtzutoldOdle and emt @re driasreabiditibng @¥mponents as
eater. tha bout 95% or .greater than about 97% of
des PG b RS RO P IO B R o CgR s s P A iaining the pH
of tHeQFRPOEtBA & B ralRINREBuAPO atoufe 9! ﬁ?ﬁnﬁo%@fﬁ ?Q%B?%rate, a
degrees C. In sonme exanples, wherein the arti¢le o
surfgpianif angtauother phpmicsestically eoqepibid @mricroAgkit mayigoraprise an article
o BLG8 eyl T SRHAE Plaeb oo e e o
IyopliHlized fsxiliI T8 s6RRRKIHbIRE, MArfcld 3f GERARASIE Qhprlses § 8Bposition
exanples, the allergen is Anb a 1. In sone exanples,
CompHRe §&PIEEAte plepsheginghe FRanSDsition eanhisce gmater thep about
0/a [ . 0 hSe | j,qui
0% Bl NEh Sl AP SR, SRR ROR e L bl et aspppor sreater
thanabbretr978% afiihk esnjaghty apdledule @ithoncpiEpasid foff a€ 9 FEMPesdting o
conj ugate nol ecul e t other_exanples, an article

. In
betoiPn SR arddiess ¢ wGrABPY ol obistome frarrples qiagein the article

f nfaREROSH d EH2bohBosif] &{hﬁg i i

? | yophilize r%o?rpgcsnih??%%@co Ijﬁtﬂg% %galgqu%ﬂh?b{ég?%, comprise at

leasighat leest 3, THeast it at ledst 6 loe af lasst Btaridelenefymarmidton abhyrising said
contain instructipns,for their, use (for exanple, X

compidt Jpisge ef‘%?lpﬁ?ﬁyhsﬁﬁ?rﬁ@ is RGds |BESEF PHERPIRS PEgTFgation

is mediafedibyFNL 9! Nesthstiladlpd, SO MBRRESH ﬁanu%mg%mngﬁséé%'l id
and maki ng conposi tions conipr I sing conjugate [ ecul e

COMPPRANGIIAEMITISHIE at@vugatematbsslermpd o dbenéxamptésrglyapldlized

[ £ 2 ampr i Si structurall
comRuifh. oS Lol BRI, IR LE PR b0l Pl af
mangfactued eonaprisgs 8 redohstit0Rd]lidgRt @nipdsBoul (apl, f#estktitleom a

Fﬁ%el n are, especially useful for admnistering to an
Iyoppifiged, SUURISItGn) Sewarigng peanNeFaTinat 18 kits of thegnvention may
; f: : : [ [.ous: di C
opiGRIy Sh e st R e (S A AR ror WD B e
methpde destabepheremeadibr agt otharspashit compowmmpr i si ng a
structurally stable conjugate nol ecule. 30 Met hods

eneral.ly ¢ ise admi.pistration of a conposition
Methpghs B nd A R CoUPaTIG™S SPREY BECoRf e P R Eoul e
or coThdigateicmlacubRdBoReihalE ONmaring ass hiiRed chepsiifion
to . an individual in an amount sufficient to nodul ate
compsipgfbifestiredpsable donjughie melasule.dGamposiiomsronrising a
- 0 one_exanpl e nme ds
s AT L AR B8 e 0 Loy BEAIS
admmditdringgd an iindjvidualda mpeds o f inoiuGanpd ] 5idiy(12tHe QoL gad € for
%ﬁﬁél e such that the desired nodul ation of the )
exan CHUSStrase. rancaprpeve alloray)s edervetinglys the praseet invention
[RS BRARRSNRYP i | i
pmvexaﬁpl es, © a ki(t: ong%?lggélln ﬁgg ta ?g?{gtu%a;ll?ﬁgaﬁﬁgfcgg{u&ag molecule.
Metlpdmgenasiligcaniyiscadposistraton danpripesitign sbmptitidg alstricturally
stable Al C.in. a range of albOlit 0. Jlg,to apout 200g.
stable comjugate molecule or conjq.lgate molecule population as described herein to an

individual in an amount sufficient to modulate an immune response in the individual. In
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In other exanples, a conmposition conprises AICin a
range of at |east about 10g, 20g, 30g, 40g, 50g, 60g,
wO 0ge/080391 g, 901tg or 100g and up to about 110PCT/LISIGE/007571
130g, 140g, 1509, 160g, 170g, 180g, 190g or 2001tg.
In sonme exanples, a conposition conprises AICin a
range of be en, about 30g . and about 60g. 10 Provided
SOMA EX AP R{CRIBC A RS ARG INgBR IMEUINA desRANTerApITSISE edpbvidering a
com{sziﬁB‘n célﬁgﬁéih Y {)njﬁgzﬂpfﬂo?écﬂg: dubR uRt BR KL QLI ALSES! &ne
_ o the 1 ndividual "a“conposition conprising a
Imnsing uesponsklib yeliead! e ssenmagatfémmine cedpensek hagobsen described
exanpl es, the conj.ugate. nol ecul conprises an . |
bl T3 RGER S RIeF. 7 1t HERPTiSER b FRL© FBa WGt g spprising a
compBEiBEMEENGRIIRE biBRSurAPsi@b1L-ATC iR a8 e . :
?ﬁe clonj uglat e nol ecul esi s Al C.1 Ian s%ﬁmgég?pﬁgoedt%ﬁg 200ug
In ohenpowinléson coBpostipn toeprists BIEN aaangermiahast abaywtaldiug, 20ug,

f [ i nj h H th osition.in e e
30408 it BO OLE bl oyle i dOTRRRR i gk Mo AU 130,
140 50nE 1860u8 f1g0ie, i . Co

BY208E 1SLEETSY 0100, AL BRSO e A i osiin

compHsasbléeitita 1angs 9f besweanabant Fuegandiabputd®igong as t he

Al C i : .al i t.hin the.conmposition. In

Some. SA et mEhal Aot fnbas TR eboRin o
individdallcatripnigingrthé steplofadniistespnie iddiviaialiardnpbsitiah comprising a

mhiﬁh cgpprise adm ni stering a conposition conprising
strucippally stabiqronigaicupale e frdh seiie €5am8plep dhs ejutsiqmpksuiee

ARl adtall i ' | Agiev !

o e O e (et AU B pl b A a 1.
In yetetlear gkhmples,Hbe comjagaé vhokdculieds ABCn&e sbrod exantples, tHe doeposition

in ne of,, such nodul at.i o due,. fo anple, for, a .
comilaBatt B uTOR OB h gL et ibedhe B oL oRposiion in the
rang@iof €6SiE 6APRADbLONO afX AIRISRIY M A SRRSR afPo PR Thdde Yt ehe

include, but are not limted'to,” allergy, cancer,
follgwipgcliapuaning sedsB qeshnbiydente; B) palirfagsantberct) etlieapharmaceutically

[ ct.ion).. anpl e h i sease.conditi.on is
ol Rk 1 SUTEAR B BB Bt SRS B

conpr isesnsttamples thedneenfion rovi@Ren@hods"Imedulating an immune

Thl-assocj ated cytokine, such as interferon-y. In sone
respesg i P &ndividealivvhicheomprsg adadnisistios mspipesitien ppnadsingeny of

i o Y ot e

e R RIEO0E, 8 o 05 o Elon B 0
indiyidwal e e psouste fie¢t dol mogtiatedhe dninne td3porae! Generah@she

. ,.heen.di scussed abgye. 50 2006/ 096497

indi ] 5587 5675 7 B S R R G for spigple, or

disedRlcoRdiEef bAb&Hg GiMI MRSelbPinP AR Edeonon® Examples of disease
antigen-specific anti body production is suppresgeg.

condVensunslnde, bhbare nohlimited &, ellergpscannet ndeitioss disetmesi(siich as viral

. has_been di scussed above.. In.one exanple,
or b ey D0 ol S ie Ry PR SR E ot u e,
one oIn sdmd@a@)plekfredsatti a QLA UhipeisesSiigful /g a (i.c., one or
interfergon-y, and suppressing production of

morg) kh sssedpee pytrkingniuch sdime ferpr-yr diesore examies dx ionnwfe

B - if ] ' . Dr ction faor variopus .
o B e S Ao B L Bl o B4hociaa
cytokingssuch at Hd4antliobfioys. Measuring these parameters uses methods standard in

the art and has been discussed above.
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production and conbi nation of Thl- and Th2-associ at ed

anti body production, have been described above and
wa@p@opodso7 t hese nmet hods. 10 I n sone exanpl es, PEEUS2006/007571

i mmune nodul ation conprises suppression of histan ne

rel ease. Degrees of suppression of histam ne rel ease

for various conjugate nol ecule popul ations have been

descr PbeRIMAHEIR 1h Ana s Imerelo i ngssaciated suigkines i rypduced, while

. s Y g an,
SRR L i 00 BASLE0 ORI OLIBL O
methoudistandardlin thehirt anddtas ra¢radisngsqr abdwet i on of a 15 Thi

-associ at ed cytoki ne conpri adm ni stering a. ,
conpodt PTOTETI NG i TBBUIRT IS SHitgaRe 2 G.c., one or
u S ¥ - :
B e s
antigemt-spasifio ahtibaliesc yRagkéas of puppsession eftastigenMpasificiantbedyes e
arangeters uses.nethods standard in. the. arf .and has .
oA R ShtelFuRBlaere Bt Tedanspre S ety poibody
prodRceYi SRBcoRERANS ITThil L 8@l THT a@Bctdd@hfbédy ROdE@R] hdvebeen
in an individual which conprise adm nistering any of

desorihed abnawssar epplydo thespmethoidhg a structural Iy stable
conj u e.Qr. ' | ecul | at.ion-@as, .
SO, AP PRLERLE (R S TR S EABY 0 2B i

reledsa. Bregaepuntupptidsiiba bé]‘iitstatrﬁrllélimbégis@fc&tgefiﬁtﬁs coﬁﬁiﬁﬁie&h@lebtﬂé
| lergic condjtiqgn, generally nmodul ati ng the i mmne
pOP‘iﬁé‘é%%‘?ﬁe g%e“t Crﬁ??@iag%Yﬁ andppply %?tth%sﬁ pehodse det er ni ned
by f -
DL 6O L A Sy O R
antigamespieciéls anebdydformétiong thuan indivadua rvgeltel stintwatiofg paoduction of a

anti gen articularly an al.l ergen, canprisin )
Th el erfhiae SomriselminisRring ApprePHEoACQppitieF appyation
ISS-ghidin@oaRish 4GRS 18cUTEY SGHE B s UL BRI hMOubBeN Ry StBBdy

i ndi vidual in need, such that allergenicity i’s

formegign ésetppressesiortsleea Biipheseciated s ytodimeus atimulatside ddasuiisg these
ral t,he.,rout e f adm nistration of
paraffcfers teds SERRIR oot ol Scblas Bl OB AR OF
mol ecii esndiseintgled, hednitibh prhvadesapEthbdsasfitRatife & allergic

(ﬁgparent to.one of skill in the art. Routes of
condiieh i &t indiviB! Which gaepriptipdrainsterie qoyaftlhecopgpositions

co D et o EMIOUE o TR hERE M Tiopulagin s
descyibe@be6in(9 64 8ch PERMUSR0O 61 A0GEE1 in 41 aneumi cofaient to ameliorate or
epi dermal . parenteral ; . .and roinfestinal or the .
palif S Al RATOP EeBrralY %\‘/;@@%ﬁ%ﬁt ¥ ERPURS fiponsp  the antigen.
PalliGabW BAHIS BRG] 1Y, B H8fhple) aliNBatiBROb (e OF nidhsifhtbiis

and/ or _organ, as 'a single bolus, by repetitive
assogigtedtwighallesgy.cont i nual infusion, or the like. For

adm ni he conmosi,tion .. conveni ent | be ..

prese @é grg}iehggnn?l%o P Igvﬁg’g aghads e ﬁfeglﬁén eﬁ%mﬁlrg% B };?ré gouigen,
partioylaif yin AHetes Sconrisingnawiniksierihf e cafposifioR BahPBENg a structurally

Such, net hods i nclude the step of bringing into

stable<opivisaeimMearie ahiasgaed ivpria éuppingividend i nepss guch that
aller%@xl‘iﬁ?ﬂs%%%%g&l af L %ﬁg@l&?ﬁﬁ%@ﬁﬂ{gﬁteﬁo@&ﬁg [l brd

erein. eterm ne
Generally, the route(s) of administration of compositions comprising

structurally stable conjugate molecules useful in a particular application are apparent to one
of skill in the art. Routes of administration inclhude, but are not limited to, intravascular,

arterial or venous; subcutaneous; intraperitoneal; intraorganal; intramuscular; oral;
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opti mum concentration of conjugate nol ecule for any

application, conventional techniques my be enpl oyed.
W@vp0%i407T ons may i ncl ude aqueous and non- agqueRLBEUS2006/007571

isotonic sterile 10 injection solutions which may

contain bacteriostats and sol utes which render thed

conpositi.on isotonic with the blood of the intende ‘
e R ] b b ot iy B e e i
admfigtHioH! @b L¥mPL AR Snay de 1'5‘viﬁgl?inctﬂgﬂ1%ﬁhﬁﬁ ?f‘%}fi lE11Pand/or organ, as

conposition conprising structurally stable
a singbmhalgr by repotive hdditiors byrcontited irfssiom oa el |

propell ant (s Knomp in the art ma be,a&dgd to a _. .

i qui P COMBSTAiSnthe FEmpRE iabwaY RueRiSHY be presented in unit
dosag0 TRasidd QRS baPLpaRE RO Ay Henafiviii St At i ThPdrEofBARhacy.

Sﬁ%} desprigi bgtpnot ?in¥tf%he nethogsléngh of ptithacy

Suclywaiheds incbids tes stethef ipfmesenintd assedistiona coffigatremhledsle oof

con R AU b PR SRR g S i SeoffiRd Heiin TG difstrntns the
optifle@mcionb@iration detdjhgabemelecdidgorl MMepblionioal @d%lg@ﬁt%ﬂaij%@hniques

nmet hods of naking conpositions conprising

may beegieied] IGpneroshioas B6H ﬁluélaieeawx@camﬂ@gnﬁms_si,squcgliasnyrﬂe
. of . ' ] i rein..
injedon SR RIS A bl O ots SRR B Eh s i g
composiiporpiestohiconith thlerbﬂn’ddef nige iﬁltéilﬂédilﬁiag?ﬁigﬂit lay 13 gl kige cotnjugate

' I i Si ining a conjugate o
mol Bt O SHU B A SO Ol e GRPASHERR Srenprising o
strudidall sthbR oﬁﬁﬁgﬁg%ol%@&t's ﬁro@i&e@ alsﬂﬁ‘%&tosgl' grgﬁp%g(s) ltnl}]og/n in

conponents are descri be erein In sone & _
the aemayobe added3o pligpalrdonpositioonposi ti on conprising a

structural ly stabl e conjugate | ecul. e further .
corrp:r:%L S OY%E“ 1B 099”548 PHY {1l TR Oé%ﬁ{ Pt ARG meant to
desciibé Butaidy HEREhe ndMIde aRd cdohp@itiorRHEAR: HEddlt fAve 3¢ fg&%ﬂeﬂmds

herein; 2) a carbohydrate as described herein; a
of prgdpging vaius capposiapnsangieyivas algtwith the docliseof ahé gkilled in the
[ LN o) as long as the conjugate
mﬁa%%%%éh?g&QPQ%%FH%g§{¢%%IuralIy stabl e. The present

I nvenThoinvahtian Psoptoddss Arthdasisf ﬁhﬁkiﬂ% %Bﬁltbbﬂﬁog’s cdhprising
e step o

| yophi | j zed conposition conprising t [
Stmqt%%ﬁ fpls iCAY gty meplles sRpwEFIBGERY of Biegeehsiqugs and/or steps
a 4 i d e ..
e b SRR P TOh SRy TS EF s
comprestama stirnaiuretly stebisashjuigatn nodequlé sompyridiss cnsbiningta dogjate

I hi.l i zed osjtian. .52 WO 2006/.096497
ol S5 TR i i o B Sheo ot 60de
about 9.0l I9udB té@bEndde arB @bschibsd BerEHlehp%%?ee%nigT@é,eﬁte'n%hod of
Various nodifications of the invention in addition to

prepigseciaRsHi e ninsistigr shiucturales drte coanjpgate moldcoletfhuber
' ' : romthe foreqqing,description

com3 it o bt ot LBl REE PSS EPe Bt ol an
aminbacideds degéritied heteg 23 a@p®obidraReseaRiben Aemkit 3k RBrfactant; and

MPLES Exanple 1. Preparation of AlCL, AICer or
4)a %ppeutmally acceptable carrier 1n any order, as long as the conjugate molecule
remains structurally stable. The present invention also provides methods of preparing a
lyophilized composition comprising the step of lyophilizing a liquid composition
comprising a structurally stable conjugate molecule. The present invention also provides

methods of preparing a reconstituted composition comprising reconstituting a lyophilized

composition.
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The Anb a 1-1SS Aigonucl eoti de Conjugate (AIC) is a

protei n-ol i gonucl eoti de conjugate prepared by
wa@oalogqpty |inking the purified short ragweedPE@nUSZe61007571

Arb a 1 to a 10 phosphorothioate inmunostinulatory

(1SS) oligonucleotide. The Anb a 1 is isolated from

the pgllen at 2-8C by extraction and ammoni umsul fate
preci }1? g‘{] Jo3fing Branpies,gg pé?(‘flij%‘&o i{lustrabs bt dok Hepitdhe present

inveA#idH. eMiridid 'Hi’&ﬁﬁ&dﬂfoﬁs Bf“t‘h@ Hﬁ%nﬁ&‘ﬁ’uﬁﬁcﬂ’ﬁ@{ t"&_lgﬁ(%@ @I)ésc?fb@é? ﬁerem will

alis purif by arose
beCO@)@c&p@ﬁ@m @Hh@imikd@ldap the efrbﬁbmvtbcd fdwgdiing (j{etscnﬁﬁm‘mdos e

h hobi t t
s S SORLR P e PR Ao e
appeated @1smeci ni mi dyl - 4- (N
ral ei m donet hyl ) cycl ohexane-1 - carboxyl ate (sSMCC). The

SSMCC creates stable am de and thioether bonds
bet ween the 1SS ollgonuép@MMHQESand the Anb a 1. AIC

Exaflff BRI oM EIIIE IR 10 Ras an av

onuc per and has an average

ol eCIHeaLKmWaJ IgIss @ﬁg@m@fe@ﬁdéf@b@u}ga@ $AkDais a Phgteitdligdndcleotide
| ecul ar wei ght of 20 approxi mately 37, 800

COHJ%Q#J? @Pﬂ%ggfhce&almﬂynh@%%% PUTSRORROTT HeVetaiEen damb 2 1 to o
phosbm&ﬁ&t@lmﬁﬁﬁ@smnﬁhétgfy (E@S) di%oﬂgcléét%d a’?l’ﬂa R{ﬁ%r&' R f1so&}{1}gd from

hr omat ogr aphi ¢ t echni uri Ion,
the pAﬂbn at 2:8¥ui by leyidacyion aad emhiommkm dubfate brekslfpethhcyﬂ r‘fﬁhescbrudld: eetract is
bl ocked en activated

proot S b antigotspnpS S8t AR o EhunmapegrBLGS uEb a | s purifid
by DEXH Seihdedsy FabtHIow Afioh UK EhdMaB A Im £S5 &S hy%uéx%@%?y BAty1

form stabl e am de bonds, creatlng mal"er m
Sepharase \Faﬁ’fJdomdwphoblwﬁ@rmmmhromatoampmw‘o a 1

act i \@%E (ffﬂk{n%g‘s: Bm‘%ﬂe nd erogléé%%oiqgl hnker sul?osuccmmndyl 4-(N-

ollgonu eils re

maleﬁmldmr(eﬂtytﬁyﬁokﬁiahy—ll)d&l’&ﬁ(@fh&d’@sm@' O SSMOE cfehfERabletamide
Thio ISS ol onucleotlde The activated Amb a

and hioe Oeﬁﬁr g%ﬁSd?@“@?@éUbe Feaeltgonypleptidarndghe fAnyhor {4 ASE hphen average
|
R e -
molec@8r waght Dﬁ:qip[rwvgmAte@ 65N(D?a | $ha8Angius I hhegenlyholesn®e eXght of
oy b ST e s
. e
o B o

punfg:atw,sfmerm aﬁ@@@mmm@@mmm gthylii@imide (NEM). The
blocl@%?%%@ xg@ljxe& agp }We[g %‘B &V%/Igi r/éts}%l-g 9&{‘{8 %%g@b?”ll éaaix?g groups react
exclusblecwitsheofuctiemidgnee df sShiceT gﬁ@nﬂl@ﬁbﬁe amidB BoAde creating

| SS- cont ai ni ng pol ynucl eoti de 5
male#@éé?@?@é@ﬂe@v% qEsATgnt t@e:wm NOatjvatipp reapmleéhe

t. m t he
SRS Al L L Y o LB A

hydr @Cdlkmdee(ﬂ"élﬁi’b itd wrelkt 3 GFtAd 1$3 ﬁkgfnucIEb&dd‘] UH’Qﬁfcthﬁted Amb al

I onucl eot [ dels1 cog&éggty?d to
ma eH’P SFYwitesrty weh dhey r Héthér?o Jﬁto bs Czilgowrl@fmd@d@ iferan a
stabl@ﬂﬁ&@hér%oﬁﬁbco%al%nﬁﬁ‘ﬁnlgﬁlg tl%eAﬁ%{Q f(;?)dthg Ysd B (ggﬁfhgr AREMAIC is

Sl ze oOfr he nolecul a e conj uga
purifipg|bycIiperiex HR 200 Gel Filtration chromatog1 aph. The 5 Dlsulﬁde ISS

oligonucleotide, which contains the immunostimulatory hexamer motif 5’-AACGTT, has
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10 AIC-L contains an average of 2-3 oligonucl eotides

per Anb a | nolecule, AICMan average of 3.5 to 4.5,
war@ehPa39H contai ns an average of >5.5. These POT/E62006/007571

cl asses of AIC have different biological properties

as described. Preparation and isolation of 5 thio |ISS

ol i gonucl eotide The 5 disulfide |ISS oligonucleotide

the SERUSTES A-RUSH ST GACT FHEA PRGTET G BSATGA- 5. Ths theoretical
mol&g%%@g% %gl._cﬁ(h%ggﬁ?@ggpgrt (CPG using an aut omat ed

synt hesi zer ere sequence was assenbl ed
usi ngAlGd, stlardand! ABC-&)arcetiiyhiploapphiermaditdiléssof tBiMagweed
of f .apprpach_of _detrjtylation, coupling, oxidation,
a“elé?mAeﬁ’p"p?ﬁ@fP‘h?ﬂésﬁ%ﬁaw Iéc_&}émfﬁ'l%'&&ég | yophi | i zed 5' -
TGA@?@TGA@@G@&@AMG@-?@E@?@N@}?uAlEtlf?@@ElﬁE%@?b‘féo‘ﬁ_ﬂ{gate
HSP yet hy

that is rel eased by riscarbo phosphi ne

molgcTREPs prenered |ffopmi stime ﬂ%&@hmairmhgemlymmmeidaanm empRing the
dj [ in 10.mM NaPO4l.141 [pH. 7.2...T
sam &R SRR bEe) ket oT R Rer of Bt e Birigal ) Biecamb a1

can @B RN the BReYeA! Theameiud 9Py eshuclkotile bs@MBo Ubb 8. can be
and treated with the TCEP solution for 2 hours at 40

determingth by theeneasizemenhel Bz oritheimoteculii isight f the cohjergate molecules.

1S i . e- k |t colu r
AICIABERS R BicPRe o2 BRGABESRiesiR B D2 ool ati on
averNaROA. 1 thl4. AMnNadI0-HHotathshimfdverage Dhes 5! dihssd thicde1ds&Ss of AIC

g{jh%’%ﬂuc.l otide reduction m xture was | oaded onto the
bave tiplpeigabrpentiesay descrbsdyonuct eoti de was el ut ed

isocratically. Preparation and isol ation of

Pr‘eﬂ&%tﬁ’drt{?};ﬂﬁi&%ﬁﬁéﬂ/@tﬁgzifmkbl%o;m@ié@tﬁcﬂyl mel ei m de (NEM

was al lowed to reach anbi ent tenperature and 30
di ssolhed dnulfidesiSSotigaguadlevtidie mests IsyhthesitddosiaghogibBThioate on a

cont#)"‘glt%d %O%e 0%%% stg]lé];?%@ﬁ}dusgr{gea%t a%%m.wea rs]yr}t]I?eesizléIE hflhse%leé'l\}i}e nsequence

was RIbhBRAGEIN3ItHE Shihdatd B NyIR) By ILARES AN dite ‘DMT off approach of
cycl ohexane-| - car boxyl ate (s was all owed to reach

detrigigicmn eoundimg evxadation, anicappingO The (EYR0R©49E produces lyophilized 5°-

. [ dS2006/ 007571 di lLved in .DNVSO. .The NEM bl.gcked
Disu i IS PRSP an P e b o OB
hour sTatcaf¥zyethiphodphi®y (TAEPYaGRs GAb @ @AcHHBIchT t¥mb&rature
the isolation step. Two_ pre- packed desal ting col ums
and Gigrodved AN MANRRO LA M RGBT | Bhead atissdaiSED v

i .14 _ a .l
s RERUA TRl AU, R e g
and trémedmeithithd DEERcolntian fa 2Amdreat UOWES Talsuherial was carried on

[ Preparation and isolation of Al CL,

. _isaocratically.
dlrecﬁi’é‘-’l@fe %?la%?%itFP'The_ crude AIC-L conjugate nol ecul e was
pr epared phy.phdked Badaifly ufndWe¥teWolnetdd iﬁ sgl'?ésﬁin]c_i eﬁgilligfated

~equivalents of 5 thio |ISS ol i gonucleotide an
with éguﬂMaN a0/t HemivhNeCHipld § .2 uefféry dthe & disiifide IST digdBucleotide

ool TR o s T aRh BB
elutedqiticyaicany.s of 5 thio ISS
Preparation and isolation of maleimide-activated Amb a 1

N-ethyl maleimide (NEM) was allowed to reach ambient temperature and
dissolved with stirring in dimethyl sulfoxide (DMSO). Amb a | was thawed and treated
with the NEM solution for 2 hours at 20°C. Sulfosuccinimidyl-4-(N-maleimidomethyl)

cyclohexane-1-carboxylate (sSMCC) was allowed to reach ambient temperature and
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ol i gonucl eoti de, respectively. A pre-packed gel
filtration colum was equilibrated with 10 nM
woeedscidl nv NaCl / pH 7.2 buffer and the crudeP@i/0s1006/007571
AlICM or AICHwre |oaded onto the colum. The AIC
was el uted isocratically with 10 nM NaPO4/ 141 niV
NaCl /pH 7.2 buffer. 15 Exanple 2: Stability Profilin
dlSS@h’eécliifrP@éWi dhe I‘@M}bhfﬁk%@lﬁh l E}@pérﬁatnémltél thesBMCC solution for
si:bl e:.s hanges
2.5 gﬁ\ﬁjs gf;%(%(ﬁh qgg%%golﬁ%cu e e&% di &%y th 1s(ogﬁ]gn s%g SV‘{O pre-

pac]éémdaalﬂl)lg ‘vaItuhinl mecttb@ fissedigs and équighraed vafh WHaM
erat ure COlTpOS| tion conditi ons, such as,

Na%?}o“é%a%i\] éCl/IP% o |2cbuf£elr r SRg LI h Y aeiRetign aggieeway loaded onto the
eratures
COILE%H alle%ét?%@%ﬁelbout %te about Tg‘%{ (e?&é {mg&ﬁ{é&s abi | i ty)
and at el evated terrper atures (accelerated stability).
Prepop6oi ne«ht‘sglaAEn@fdﬁ-iLgHé@Mmi cH@pkr e structural

t abi | conposi tion containin

Sodt urSIEANEL Dufen FUTraE BT BEpaed bR lbT prega mixture
of Ml&ﬁﬁéhlﬁf&é’lﬁﬂoﬁi tRro88S oliohltectidt YR Y larSdq@Rialdnt }he%almmlde

AIC in a conmposition containing 20mM histidine,

actiyatyd Ard, 2  foribguecde’C. ghrude BICHESNd I Bdvdre qmpdledtm a
ont.al ni.n wer e

s1mi§ar§m’am'%g bl;lj—[;b ﬁ%ﬁ q%rl)qﬂel a}nl Eeéa@ m?lgg?quﬁ%kdﬁsnﬂgp > &h oolggn

oligohmlanidemes@ctwﬂy ugi p’rg-plaékédl gel ﬁlt‘fut@h%mulﬁﬁl We ﬁ)rated with 10

At | east sSiXx real -tine sta )f/{
P O SM N CHPH o2 I g e rade A1, friCE Yoo 1 were
loads o &b kBT Ofhe AUCCh o tedk el A ORE GPREAS P
Na@ﬁd{wmb@ﬂﬁffeml de pH 7.2 (PBS) conposition foll owed by a

t le filtr d red frozen at <-60C.
Exagpple 'Zt .e%f’@lfya ot é}t(ﬁﬂ\g}‘/aé%s‘féﬂ“st Gomprisng Akas
denmongd @ﬁﬁl@nt@tweré @e"&?%nea% H@c&tnlﬁﬁe Bﬁl?dlé bt&ﬂctﬂi@fe{haﬁ%&riﬁ Phe

at <-60 The <-60C storage tenp ature was chos
conjygatgmedecide AIE Klatle o@f $ttab |ISS pyr Ambda Bsvitlén eampasitidratas a

d d 006/ 096497
fundiloft Y8 b Gt MR SRS EhbooSRon riietic oo, fus syagple. ionic

strehgth ahd that pré’seﬁéé bMsuB&antth Seu G Q6 ahd GhKER sltinPeratleBrtween
b tz‘fr oxi mat eI 30% decrease in Al C nobnonmer content in
a 011

mbpws8°§s @'c\}élmfa%t%hmar&i &jcjeyateghtemnperpigres (accelerated
stabﬁﬂgp r@%%gl §|c:f@1 tB %gm s‘ir?tct%i’%a{ S%gg{tf gflﬁf(} 1rba
I'n RO decrease T n
contpheitige nemtatningnl O'mfiMrmdnuneI)Hcgﬁﬂﬂe a]nltltﬂM dodiﬁm(dﬂlﬁﬁrﬁfelﬂ}lem 2 (PBS)

herein). 5 ults usi net.hod for
storg P%ﬁf% Ay é& ?FSIOAJF@W%%@%@ AdE 1pgreRmpogtien gerfaining
I o
20nN IR IR UM, BC8G HomA 3iclast, PR AN HESTAEr Hauid at 2-6°C
ThefBﬁmndsfdGS won@filiog ¢ahepgsiichs Zverd @neéyzed u@ﬁ@ falhckl2as8 @sting and

<-
addﬁ%onal Hracts nsert]dc’onF:les{aneuQ tvaol t%s amme relieasé/ testmg /gt lgecx:st s1x6r91gnths of

real-time stability was demonstrated for AIC stored at 2-8°C in the HGS formulation. For
AIC in PBS, the AIC was prepared by dilution of AIC into a 10mM sodium phosphate,
141mM sodium chloride pH 7.2 (PBS) composition followed by a sterile filtration and was
stored frozen at <-60°C. Real-time stability studies on the AIC in PBS demonstrated at
least 24 months stability when stored at <-60°C. The <-60°C storage temperature was

chosen because accelerated stability studies revealed that AIC drug product underwent
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09595 19197 28893 38493 68296 9 79 96

12 67 93 18 70 94 24 71 97 Table 3: Stability of
WOR@6BYYI™M i n 10mMM sodi um phosphate, 141nM soRET/IG2006/007571

chloride pH 7.2 at <-60C and 2-8C 15 Storage Mnths

Percent AIC main peak purity by SEC 2-8C <-60C 0 94

94 1 88 95 2 87 96 3 85 97 6 44 95 9 68 94 12 64
aggiggatiorgwigh tigw when e fquidiah Bi§°Ctin PBSofTHis sgpregatioh ersubied in an

it A I hat ..negativel .

oD RSl AR RS OP T Gt SRR 2 g g b o Sice
Exchsesmutedmatptaphyds EChalethodh&ige 3300 aaeregatihled. in hb&lecrease in

sodi u ho.spct; teI and sodi um chloride of the PBS 56 WO |
POLCHER A7 B BABRCL TGS 0YEf 0 5maring kG atibesfispigiepprived hercin).

- i Y | | t i | o]
R el E R PaRBR AR A i f s B0 < poo g ana 2
8°Carshowrmpiosiables? andidttalew.ng 20mM hi sti di ne, 50mM
gl yci ne, 210nM sucrose, pH 7.5 (HGS) that was
structurally stable as a liquid at 2-8C. Accel erated
studies on AIC in HGS showegd,gpni mal | oss of AIC
nononmer at 20-22C 5 when conpared to the AIC in PBS
Stabidity 66 AIC 3Ang/malsn | 10mN sodigm phoghaterdthod fodiuAl loride pH 7.2
stored at both <-60C a 5 3C ar.e own in Tables 4
10 and 5 shown bel ow. et éanaz-s@

Storage Months | Percent AIC monomer by SEC
2-8°C <-60°C
0 95 95
1 91 97
2 88 93
3 84 93
6 82 96
9 79 96
12 67 93
18 70 94
24 71 97
Table 3:

Stability of AIC 60ug/ml in 10mM sodium phosphate, 141mM sodium chloride pH 7.2
at <-60°C and 2-8°C

15
Storage Months | Percent AIC main peak purity by SEC
2-8°C <-60°C
0 94 94
1 88 95
2 87 96
3 85 97
6 44 95
9 68 94
12 64 94
18 67 95
24 65 95

Stability profiling on liquid compositions comprising AIC revealed that
negatively charged components destabilized AIC resulting in a presumed conformational

change and aggregation. The sodium phosphate and sodium chloride of the PBS
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Table 4 Stability of AIC 30g/m of AICin 20nmM
hi sti di ne, 50nM gl yci ne, 210nM sucrose, 10 pH 7.5 at
wQ@0e0gags4and 2- 8C St orage Mont hs Percent Al C nmaPCT/pszak6/007571
purity by SEC 2-8C 20-22C 0 97 97 1 95 92 3 97 90
6 93 93 Table 5 Stability of AIC 30g/m in 10mMM sodi um
phosphate, 141mM sodi um chloride pH 7.2 at 20-22C and
fom%@@nél%lﬂ septivead Isthpaggesttion of Ak rdsbaenal pﬁablhtt)ypwhng

o 55 A4t o Mgty 8y O o

glyc&teo@b@;hlm s@rc&é} pHaves (Pmmhat\ﬁz&ts&dctatalbes%ﬁe & dBqtid et 2-3°C.
st abi ficant, aggregate formation.

| |
Accpigiig %“ Er%‘i“hél‘f Heflécs DRYER BYE We A6 meapogrer at E22°C

5 g gER OBl RS 21, M0 TS B0

St01éﬁh¢jlb@ﬂ6<-§ﬂ% iahd 248°CfardHOW30ig/Tablesfd NG showdMedw.
hi sti di ne, 50nM gl yci ne, 210mM sucrose, pH 7.5 at
23-27C and 2-8C Storage Months Percent Al C main peak
purity by SEC 2-8C 23-27G,1fe 95 95 1 93 91 2 93 87

Stability of AIC 30pg/ml of AIC in 20mM histidine, S0OmM glycine, 210mM sucrose,

10 pH 7.5 at 20-22°C and 2-8°C
Storage Months | Percent AIC main peak purity by SEC
2-8°C 20-22°C
0 97 97
1 95 92
3 97 90
6 93 93
Table 5

Stability of AIC 30pg/ml in 10mM sodium phosphate, 141mM sodium chloride pH 7.2
at 20-22°C and 2-8°C

Storage Months | Percent AIC main peak purity by SEC
2-8°C 20-22°C
0 98 98
1 95 52
3 89 25
6 77 11
15
Real-time stability studies of the AIC in HGS stored at 2-8°C have
demonstrated at least 2 months stability with no significant aggregate formation. Results
using the SEC method for AIC stored at 2-8°C and accelerated at 23-27°C are shown in
Tables 6 and 7 below.
20
25
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5 Table 7 Stability of AIC 60g/m of AICin 20nM

hi sti di ne, 50nmM gl yci ne, 210nM sucrose, pH 7.5 at
wQ@30g/Pe49nd 2- 8C St orage Mont hs Percent Al C nmaPCT/pszak6/007571

purity by SEC 2-8C 23-27C 0 95 95 1 93 91 2 93 88

10 Exanple 3: Activity of AIC in PBS or HGS: Mirine

|g&Ra activity Mirine Ig ctivity The bi ol ogi cal

activity of AIC was deter by the ability to
StaBﬁﬁ?BPMC%p@'m mh@ﬁm.mvphﬂsafﬁ%@ SGRNPES ine R MW Sucrose,

m ce. Twel've-week-old female BALB/c mce” "from Jackson

Labs were i muni zgd V-ﬁt'tt@dfmﬁélldnylz &°(Ehe tail tw ce at

t wo- week—+ntetyal-s—j wWi-th- ses—of—ALC /iy
i cel glotonge Months i”sts&nﬁ ATICum A T eC
det er milned by F11SA frod826r um Fol Iﬁ@t3p¥17°pvm weeks
post 2'a i mmthi zati dn. NufT Maxi sorp 96-3ell plates
were coated iith 1 gg/m %&b a 1) in phosjdhat e bufifer
overni ght at 4C, washed, 9and bl pcked. Sgrumdil utions
wer e | gaded on platés and 1 ncubafed at 4C overni ght.
Anb a T Tg&a antibodies Wwere detected Wwtihm a
bi oti nyl ated goat anti-nouse | g&a conjugate 20
nol ecul e. After treat ment TublelV a streptavidin - HRP

staffifl S8R pefabeCag Bufmll hEsiofrsBhaBLeiehis, 2om wyrose.

an ELI SA plate rgaflels ;¢ bistere spIRge@l cul ated as the
reciprocal_of the serumdilution that gives an A450 of

0.5. Thé&texaee Mexshs viPeyeesit AI€rnakngpeakip@ray by SECijn 10
mm sodilum phosphate,| 1412-8M Na( , pH23-27°€ 112, 356
and the g&Ra Activiity (tpser) fpr AIC 33 g/nl Qg 20
mm 25 Hirstidijne, S0[nm dygine,  PI0 mm SCr0Se (HGS),

pH7.5 ; —The |gua CrrVT y 16497
laVaYall MW aY 071 93-\ L H

PCT/ US26661-66+57% tter 1Ot Al 60 g‘/ AH—-—30 ™
sodi umtshoesphate 141 —mM-Nadl B 12 = 422 and
- = LT ST R =Y |

| SARASASA =R A= 2  —r]

2
the Ig&a Activity (titer) for AIC6O g/m in HGS =
58, 057. Exanple 4: Allergenicity of AIC in PBS or HGS:

Exarghﬁet%“lxgﬁvd dléi‘;’%lfcl,e ﬂ?B@donggn Mﬁgh'@?g%?‘?gﬂ%@pe” or med
char ddirénd g&luotetiofy Al C i n HGS and PBS was perforned.
B T e e
b;rz{‘oleﬁ R I%@Qh ¢ép¥n@fin BNIB A MiEBSTRER e "v@k"@& FERAPBAAB/c mice

using an 1 n vitro histam ne rel ease assay.
from|Jackshn §.abs wang, 1mrmukmﬁyn@®demaléy pr thp éaikioviée griwbhvoelf intervals

i SR, S B BRI e S ) i B

by ELBYJdgh de@fcollected two weeks post 2" immunization. Nunc Maxisorp 96-well
p

plates were coated with 1 pg/ml Amb a 1 in phosphate buffer overnight at 4°C, washed,
and blocked. Serum dilutions were loaded on plates and incubated at 4°C overnight. Amb
a 1 IgGG2a antibodies were detected with a biotinylated goat anti-mouse IgG2a conjugate
molecule. After treatment with a streptavidin - HRP conjugate molecule plates were
developed with 3,3°,5,5” tetramethylbenzidine. Assy was determined on an ELISA plate
reader. Titers were calculated as the reciprocal of the serum dilution that gives an Agsq of
0.5. The IgG2a Activity (titer) for AIC 30 pg/ml in 10 mm sodium phosphate, 141 mM
NaCl, pH 7.2 =112,356 and the IgG2a Activity (titer) for AIC 30 pg/mlin 20 mm
Histidine, 50 mm Glycine, 210 mm Sucrose (HGS), pH7.5 = 69,705. The IgG2a Activity
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10 0.0001 to 1.0 g/m. The cells were then pelleted by
centrifugation and the supernatants were anal yzed for
whe@banidse content by automated fluoronetry. 1POB@S2006/007571
histam ne release is determned by lysing cells with

% HCl O4. The results are shown in Table 8. The

2
. resul are expressed in terns of HR4O, which is
(“tafg?‘?rné@ 8$ 1/ e dH enspdinmarhosphasaipl e1NT S 1apH 7.20¢ 64,422 and

i _ _ oINIATS I
2 Pl AR AR b B MR 2 608 & s how ¢ ha

Exaingld 41 Bdietgeatuyasi ATIOHSPBS b2 HGSTHIs&Rh Edbaad
abilit ..induce histanm ne release with HR40 val ues

t
for t h[é afidigop stestingrreriosngd ap therdle dgcribedtit Exfapipde 3 in vitro
hatd @&reAatibaNA. ; e i .
o equi - el_d‘ to iﬁzglu%gjs hzl&g% agrrsl0 Wgs6]?%?dgg’§g;)§.pecg§%ﬂy’stlle allergenicity of
thegeosppensisitionn weer testednsing ér ebbyhidtasme atlegyegeaiyCc TheaNergenicity of

AT REBS ARFHERN HErrisa BB T ket mogoras as ierse assay.
tAls@ssa tyl i .
o Bt a8 Sty O T A

Control AIC AIC Patient
cellg Wsoincpbaieh o #7 3nipuiee 3HhEo0ERE2tigsh fUNAR A 100U (Dra@Zife from

0..00, . 0045 0.009 .5 0.00055 0.1 0.05 6 0.001
O e e I
wer@.a037z&] B2 BistaRahé @oﬁ\élg:b?"ﬁgﬁcﬁ‘%]t%f ﬂ{é@roﬁ’l@trg. Liic ) r%%sl}%neqing dg}oease is

Concentration of Anb required to i
detgrminegrinshlysing elkswith 890 WOT00Bho 864l 2P Eé WS 200641097 Tha results

. By irhbi ty., Studie f AIC in PBS and HGS The
e IR nbtert BDlK it e es MhscicPetaoass e fumb a 1
or AdCcionjghgYtrequindes ildicé 8 40%&@@&%&@%&&@@&%&% &lls. The

alt and pH.conditions. The present inventors have
reSLﬁté ﬁhﬂwgﬁ%rﬂ%ﬂ ooty apgrnositions bevel comperabity widneedaabilimtio geince
histakAHRr ; | i ' en stored 5 |iguid
R a1 0 oo B b orR B e Bt i -tota

highsh dwphanb adnd9 sodé-dobd ahdreiidds reqirbd @UindBE KigkaROWNEIchY).
i s be due to the negative charge

heory,. .it | jeyed th
BOt%FO?lﬂéésl“%”&rﬁr %@%IP@GF%&@&? %ierwlﬁman yaceugatas pmbgeince
of an I'SS, conpositions conprising non- negatively
charged conponents or conponents having a neutra
charge or non-polar conporblé8 are desired to
.ﬁgkntain fhe aiﬁyqtural stability of the conjugate

aergﬁlle delease o) from human leukocytes induced by Amb a 1 and AIC
Concentration of Test Material (ng/ml)
pati Amb a1 Control AIC AIC
atient (HGS) | (PBS)
1 0.00025 0.0035 0.006
2 0.000175 0.0035 | 0.0035
3 0.00027 0.02 0.027
4 0.00035 0.0045 0.009
5 0.00055 0.1 0.05
6 0.001 0.03 0.03
Mean 0.00046 0.027 0.021
Std dev +0.00030 +0.037 | +0.018
Ratio AIC:Amb a 1 - 59 46

* HR4o — Concentration of Amb a 1 or AIC required to induce 40% histamine release
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10 present in the conposition. The structura

stability of a conjugate nolecule conprising the
wa@bkdoengan? Anb a 1 within various conposition WaSI/US2006/007571

characterized using IF, EF RALS, HPLC SEC, SDS PAGE

as described herein. Materials and Methods |IF, EF and

RALS Met hods 15 Intrinsic Fluorescence (IF) neasures

Expmpds 1 Stabiliydeudies of AdClin PWRSophbHGSenvi r onnent
arisin m.stress-inguc conf or i Qnal. .changes. .
Wi | e ?ﬁée{“efe?@?t“?“&?ereg?19323'?-%?%‘F%ngg%ﬁm of camtizate molecule is
deprhaagepos efeeatii@! yalSaatEE cAsk s € THE HRELAN

o . @ﬁgors hcave found that
exanlnln? possi bl e changes in Tryptophan (Trp) and/or
2 CaRIpgAls AV IqCHg onyi e aAptigemwideecoePhegregation wigh tme when stored

. f. [ - | FE I.0.n0St _conj ugat.e | ecules, .th .

i 488 SSERNES i oo P AR TR S i e

Without beisg bodrduior thpher @ bellaled el @il th YnAReRMeMarge of the
tluoreSfence sensitivity can be used to nonitor

corgyeatemolechlechnyisiupaf thspressnee ofsindSSI eomposiisns somptsing non-
3 j . T L onnent al

neglif 5 Shifted SRS AR BtnpC IR ing esfY L SBIBINAL pofar

corapaestsiaps flésitgd tiaingainl thentruptuent istibility of theebghilpakinigecule

i de-chains, .etc.. . Thus, re_ . Tryptophan has an o
oregia? GL 6 Ao ags B3B8 Hiicr Re e yaR ol a pomiaHe R e gaisising the
aueia%?ed Amd aowitRR Rebas cARYIsItRATTM ax?@feﬁ?gcpﬁﬁn v R RS

of intensities (high/low) can yield in or hRty or about”’
HPLGeSEmi PR PAGTS 12 descuibed hereimponse to external stinmuli.

Further, by using a ratio, inaccuracies caused by

Mo ELENGES. i Al C concentration and changes in
Instrumentation are elimnated. In IF, the higher the
rati o,/ BE a4 ihifelidds t he nol ecul e (the Tip,
resid s.ar%ﬂexposed to a nore polar environment). 30
Ext ri nSfHsE {lurissccans 8F) meysugesinossible changes i thealryptophan
VIO RmEAVAISBIM Lihdy bobhYifor! C 8% 1PHRD
“such as fsgirét é?(rgﬁ'gle{es,lh%c 8?21?%%41% Mt 8! %ga%%?sh :Wéhlg e ¥ifects of
stregystgbdiethstouctael diapgdsaapibe b'eryﬁsubﬂél hxtatga’eeletm’[edgiﬁ eRafining possible
arent exposure of hydrophopi ins and to 60 WO
cha 3 ot B TOI08 TP L oA LGP eeame o) miinsic

fluctbRBARSTF)Nid Rb& cBﬁfu@E‘i%tn%lecﬁﬁes‘?‘thfe%Patrftﬁgeréfti%ai': (ﬂﬁ%{escence

environnental stresses and conditions. uor escen
domppefgeall iniErsin fyerophoras.f This pylafitrdépeddan obiescaloapémsiivity can
' l. les can conpl.enent intrjnsic
v P4 OOAHE o RS EU 5 R S GTRUETHE s ol s

enviroh@enthbshahfebUTRel elb)jirdﬁﬁfeinthﬂlﬁ Sﬁﬂiﬁﬂﬁ Igﬁdt%d fs%ﬁ%ﬁti?@ Ro solvent
yaropnhobl ¢ aomalns 1o

re% Lt inp changes in the 5 | | )
2CCqH gﬁyﬂﬁ’rﬁ“gﬁg%%@xwm?f Rghbering sidgrohaimaretaf Thiet puise
TrypRBhad Bs anChab A&t fhk ?E E gfnﬁfin ta%ﬁlap gﬂ\éi?og%?e!&%%% ¥%§3 grlfllqg anon-

probe fluorescence. the bindin
poldredvispitotitcTludrefbtes airatiord Gntensitied (érh/ o0 jcbig §te@d information about

no, ules, could be affected by changes in pH, ionic _
the Pl Bt PucpLiefnaroe g apaioanin’ Enater dnsnvind s inssearacies
caused ByNBffaRE&RGE AGE oﬁhgedtt%tioﬂl Qxﬁfﬁﬁﬂ%gs;}h égt%lggénﬁi}]ﬁ%ln r%u‘eaeliminated.

tenperature. ANS has an em ssion
In IRdhe higher bavatico treenereamdold@Dtha mdlecude (lonTofesidues are exposed to

amnSE%k&ﬂ%H@@ mm;ﬁfrefore, a ratio of fluorescent

Extrinsic Fluorescence (EF) utilizes an external, non-covalent, polarity-
sensitive fluorescent probe, such as for example, ANS (8-anilino-naphthalene sulphonic

acid), to probe a conjugate molecule's apparent exposure of hydrophobic domains and to
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em ssions at 520 nm and 490 nm (520/490) is indicative

of the apparent exposure of hydrophobic donai ns on
WO\R@6/09640T her conj ugat e nol ecul es exam ned, w PEIT/ES2006/007571

| ower ratio indicating increasing hydrophobic cleft

avai lability to the probe, and therefore nore

unfol ding of the nolecule. 15 R ght Angle Light
mofitat feasibleRAkYes dathibparenpleo yed fitnoticled £vdrioas @nvitstiniedtal stresses

subt| e changes .in asgociati

he .. e behavi or  of. )
aniwégg?@a- BiopaseE 81ohss dief hae aopf lﬁlﬁéfe(whé’émpl}i"%la fpmgins on

corffh&RE mbRLMS 8id QR lelggﬂfiﬂlrrfﬁ@iltcifgﬁ?éscé}ﬁ@n @‘ﬁﬁn%eE in AIC or other
[ ecul ult iIn ation

Qonj Ugate nol ec S Ccan res an assocC
corpegaiemolecnles tdues byovaossisblutiorxodssaeap otsalt imaharges in the

This. associ.atjve . behavi o an, be.subtle or n be
hyds Rt etaitt e SoTubPRes It PuE Rore Ger bpuhesesial
cha@¥®&istiBs ¥f thb Rb& cBY AR Bl PPobeRNoresBBH¥e! QMh8s, the binding of ANS
macr oscopi ¢ changes in an otherw se sol uble nolecul e

to Iyydzendiobicoefisgn tAdC asetheiionjusgiprregatdss, conddesdigtted b changes in

oSt AP AT, SR B AT BB
indepeidahtl of p&l &alltemberatiit. A NS MSs anl@ARSIOA xS S0SSinDpolar

Al C sanples were heated at 2C/ m nute, from 20-90C
envyoRREnRand 450nmain agon-rpleberairasie Therelpraarstio gifluorescent

14 i t. it
L
hydrogtsibid éonsaing ar ARE oo ntler chrangesmatecdies Eeameintd, veith & &sver ratio

eratures ear. .St

. te h SS Al C sanpl es re

ind)g R AP B PO AV (@ D68 EoS AL By P

unf@ldisOsf hamdAaks vial using a triangular stir bar. At
pre-detennined tinme intervals, solution 61 WO

2006/ OB&A9 AnPET/ip82Ba8¢0&XAFA) car barmployed o detedndmbnitor the

n aliquot renpve 0 .assess aggregatjon by  RALS,. and
suf Bt Bl R Sch By RE B ISR T R o e B B s e
visUdlB Aédrdsinll&ionSt @dhfdringtioial ORGges Bionfid®SmbRcules can result in

i nfl uenced by pH AIC was 5 probed for possible

an p3speiptinicaivegrmelerales negssibhagrglisle galar mgter. This associative

r i i usi E [
ol SN e U OPes MrRer el oo Bl Rhnd Ml barepetes orcven
visibéspretipiatidne [ RoAl) S hiatitosd thassschpic chaisges iirah béheslike e318ble
nd, then titrating with HJ and Na whi | e observi ng
mof?&E@.tralnﬁltlﬁﬂ’@gtt‘P Hﬁ?lug}eo%a%ftgageﬁ-a% 5 cplepd §- Khdnstyapnt scale of

mir%lﬁ:i.uﬁgnﬁxﬁlﬁﬂﬂ tésithf 10806 sh%%e%?selfi%s? atidn ALENs2 Vually clear

. 10 Experinmental Procedu For a experinents,
foripotatioRNLS and | F data were recorded at the sane tine
ina fluorinmeter. Due to the inclusion of an external

pr obe,T&I};lﬁerggngrgsgr enents were recorded

AIC samples were heated at 2°C/minute, from 20-90°C using a circulating,
programmable water bath. At 1-minute intervals, sample temperatures and either EF or
RALS and IF data were recorded to determine possible conformational changes at different

stress temperatures.

Shear Stress
AIC samples were agitated rapidly (300 rpm, which avoids cavitation) in a

conical glass vial using a triangular stir bar. At pre-determined time intervals, solution
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I n separate experinents. Determ nation of Monochroneter
Settings 15 A 30 pg/nmL AlIC solution was prepared in 10
workdogpoetisom Phosphate, 141.7 M NaC at pH 7. 2p¢PBS006/007571

An absorbance scan was run on this sanple using a W

spectrophotoneter. The wavel ength of maxi mum

absor bance was found to be 258 rim The sanple was
clagiyaasdiossd A pigret rerevedito aspesangiregitonibyrR AL md recoveries

andq{%@%i%rboﬂegtbgégbb' ted a maxi mal absorbance at 258

the I'F excitation was chosen at
20 295 ri mbecause the excitation of Trp overl aps that
of Phevfdmdoﬂlw The | F excitation wavel ength was
therefore chosenéai)o ri mabove the maxi num A ratio of

eni ssi OHESTURHYE!SEARGHY of naskeaivesiesds edlyiendediyatl.i AIC was
proB&N R HERLH1O BH 1ﬁﬁﬁeﬁ%ﬁﬁirﬁg‘um el &?rmo%&:l%-?rﬁpﬁéons using

were chosen based on an em ssi ons scan
RAhAY B, endERis Thisavasypeefoimad hpkifalyziexA I@inte HesSdse Bu¥Rt U8

des?r?b rﬁ%gon Zo%l@éé ea%]gwlﬁ %r)r cg&g I—I[é?f)glg]%p\ggéleclh nn %1%3@4\;&1@(11 %—IZC% and NaOH
whileyisseamgt RAISt gh BHdMabh %5@1110&"96&@1*{1%}' wa%ﬁlmgcplgﬁl\lég ?agllgé 6rpH

a.vol tage determ nati on, and vol'tage use
congEionp.disHig FanARALE onEBNt r at | on RALS is best
noni t or ed by setting excitation and em ssion

wavel gzgggglpg&gd%[%hme extrinsic probe ANS is

exci te nm an e enissions observed at 4_90 30
nm an F B zn erperind®ifs, lhash RALSMNE SF dRtaRPete 8dcorRA alfRei sBma time in a

ir nmsn and 490 rim in a non-pol ar
ﬂucg WAt iPH?ﬁ? BrOé an gxtegna proge. the BB meepswigments were recorded

in sEFHr&s kRhTindn s;520 rimand 490 62 WD 2006/ 096497
CT/ US2006/ 007571 nm (520/490) is indicative of the
apparent exposure of hydrophobic domains on AlC
exani HeéadernighattonzofiMewacirandter Savdigsat i ng i ncr eaS| ng

ext 11 oo apPpflsRit ofiin 6 it 10 FaBloth photphac, 141.7

mM8a@init lpHD2 (RRYY. hath ebdrfanss kdR GHsGuR Sh His ksinfe Qﬁﬂg Ly
the sanple as an external probe. To determ ne e

speciipphipiomster. ARS Wizelgagthiod nfasimew absrabapes was faid to be 258 nm.

Th Cs t to. a 400

<SP TR R 50 2650 P R

exhx’mincﬂ t araxngaltabsorbhnwerae 368 NAE(that Y, 2HSirh), @f @"Lﬁkbfﬂﬁlcinhi/% chosen at
titratio ncentration for ANS of 0.175

f, |
25 55t it Uy rclafion o i e sinato tihema iy« Shabiooiiaten
wav3RnP@/ Wis tRAERI&cho¥es 10 ahesa ot ﬁé{l{Hﬂﬁ‘{ Ao of emissions_

@gropnatefor tests. Guanidine Tl i'on was use
wavglspgihris nredttp esm¢hmg¢$o$enﬁoheati® | THeamsikdiyn w@h@le@eﬁs of 295
enV|ro ment ue

mchan es in the. T
mm LSO S ARGEnL Dl LR, P SO 2
maxGaalt cnisdiongvARabEidh Bl ettad IF S1OA ICT, ABsO with L18n ShdMvere 323 nm and 363
(i ncubated at room tenperature for 30 mnute S nén

M- | yor escence eni ssion scans were performed. The scans
RALS and EF do not require wavelength determinations. However, RALS

does require a voltage determination, and the voltage used varies according to AIC

concentration. RALS is best monitored by setting excitation and emission wavelengths at
320 nm. The extrinsic probe ANS is excited at 380 nm and the emissions observed at 490
nm and 520 nm. ANS has an emission max of 520 nm in a polar environment and 490 nm

in a non-polar environment. Therefore, a ratio of fluorescent emissions at 520 nm and 490
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15" were obtained using 295 mm Excitation. Three

rati os using em ssion wavel engths at the maxi num
weriossP@n’ wavel ength (343) and at +20 nm and -PROI/IB82006/007571

fromthe peak. These scans suggest that Al C was

denatured in concentrations greater than 5 M

gﬁs SL nd the Trp residues present are now
nm QePEOD N indieaiived din anppimt SHROSHORT Grdiophapis dprapigs An dde
|

exal N RE AT 0l TRld Ridfaihe A GGsinphDERohORC LR Rallbiiinisg the
momaanldlne tltratlon this ratio was chosen for all

st udi i, n estigate the Shear § tivity of AlC,

b eFPRPRERYC Soat e TGPt AN g ibps b biheloes
sulpRemiBhci) f. adﬂ%‘ﬁﬁ% 4RH18Ss b eXBRaPHLEET T W@ﬁnﬁﬂf b frount of

rapidly W thout cavitation) in conical glass via
ANR persled TQafO lpéfrcllanm ip @&Iﬁ?tc)onfmmgom ANS sirag ttultlatedsmtpra 4@@ pL-

t ed ti.e interval s
sampf§'SFyFs @0 1G] Aijts il Groftfid) BS o GBm g Mirsgpce
mte@satm cm@mg ithib GFat@E alfRAPYQR ATt IBEANBATRL 175 MM, "oBﬁ(ned by

es were ke t at roomtenperature unti I

addl@e J d)L fas 1@ ng&cgdo 46 eLitof 80 pefnaly Fanyp lpayas mmmd@d most
ation was assessed by RALS, and recovery
appl%ﬁgatgg%%g gt i on was assessed by HPLC. AIC appeared to
be rmdmamtdeiewtﬁjmeﬁ westiseb® deestsiiid the makheuRdbSible IF intensity
i ncre substantJallé at 3 hours, after _which no

chaie (RS SRS e iorthe S ns VORGSR A to pRRISTMaonabghanges.
Samtplb% M@ﬁ%ﬁ&ﬁe@%b&ﬁ&lﬁ?@gaﬂl@mﬁ IPAn% 1%2) ﬁ’g?{ fOec e %%t(ﬁ{c at?d at room

sheari ng shoul d have m ni na te t
tempgrathiegfioe 80 vumges)s ask flworesceiviesnsesien $daus Wyra:;mmfodnb@c"ﬁMScans

a .substanti h recover
werf R 4EE0 B 20S DO b GO AT GRSy i wlengths at the
maxiEeEinikidn §h Iﬂéﬂb? By étt-lll@tnn'l andq6) €8 1%6 peak.

i ncreased) throughout the Shear Stress test. 63 WO

2006/ bearrs@ngysz e AHC 767 ﬂen@umurcmetra’tmgmte@mn 5M

3 t he m;)Ie ul es’ ItVI
Gua i O30 B 8% ok B e O (BT B YT b
wavellahgh\&as tcﬁihs Qohiedlatiehall EhiRicH] BRchbaW 5asBl 833/ 3@33ng@ tRegreatest
red prior to additional analysis. Samples were

fang§ gfaéws Qvertgp Suapidmsoitgation, this rpiBswanweg fEpbleiertes

e YRR TP Byl e

using 432 @h cefs’ioa,tgﬁnhtzﬁd@ Th@sé saaapipd mSPBIﬁEbﬁférrv@a?te agisdteiayiddy
box .in the freezer. After

vt 8511 o RLE eBihpl A vide o) PEr HiBe napig ot ghlar sirbar
rotafeRanesh 9.t Re %@%féi‘mlil%a tﬁﬁ@ﬁ@r@ﬁm o2y rléh ( 4@8nd 24 hrs), one

al i quot was then anal by I'F and RALS {whi’ch are
vial Spaheash gorditen was m@eﬂ)ﬁ%ﬁm theEraghetie aﬂlrrﬁo Q\ILyampies were kept at

roorh Mgt TR Ll o St S oS i Peniond g
aggregaionahsl aegbsgaadoyrEALszam e@6vebyhntl @ orditialivs was B¥ctRE &y HPLC.
Thi s process was  repeated until five freeze-thaw

cycl edlf aﬁep%@m&ﬁmw&r@talwﬁaaréﬁm W@ﬁthWaTh%tthycrﬁwed
subs%ltlal ot ﬁ’&ﬁ? {jw!k&htrgﬁfé}tbﬁsi cxfegs%eﬁ WFgc‘ gbrg%r ed., Thus, at

resu gin a tering roce ure Y Ude &
the abagassiiogs wieé n fhisstugy, Ishdirtimnﬁdhahryl‘ﬁg should Iadvk nnmmal or no effect.
sybsequent experi ents.
Note tlﬂat at(ill gqer concentratlons this sensitivity could become a substantial issue.
Although recovery was inconsistent, the % non-aggregation demonstrated a

modest but steady decline (that is % aggregate increased) throughout the Shear Stress test.
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15 The RALS data indicates that AIC in PBS (10Mn
Sodi um Phosphate, 141.7nM NaCd , pH 7.2) does not

W naeng@9Inggr egati on and precipitation i n respPCiEES1006/007571
increasing tenperature. Repeated cycles of
freeze-thaw do not appear to alter the nolecule's
response to a tenperature ranp, since there was no
i ncr ea¥e@viffieRallBaws S sanpl e were heated. The

proce Jdtself. m r

Phe. agr Susie BRE AN As. Ity b aE i Dl fal S mege e
cyckes altay dedrminsanThisnigta g 4150 dsedlo BALiAE heRGAmPRIBh&1d be stored

i mredj.ately after thawing indicates that there is

pricg doraddiiefad @Ia%lv% AMPPTVETS sfuehaimse ¢ at 460ue/@ltinARSadive
o30S YRRl DEETAEL SRS S BB Bl fagpegoo we
sanfpleeeaseprepdradvthat 2/as hét ﬁ‘m& laﬁ ESoﬂffqi WlL@hﬁﬁM@@ froBemglowly at -

o as an em ssion nmax_ of 355 in a
80 éﬁ& lﬂ%ﬁﬁlhﬁ’eﬂ‘ﬁmdﬁd“ begn e frepzer %@réaeamgw.wawﬁéwaﬂ figd mL
e
e e B oo e O o s Fpalyzed
by Wmnédll‘UeS (witiol agef mnnnetoifsmub@muslyl)eamddﬂ? @bial 800 ulL), while the

af t I E t initi |
ren ROl lB o e bt et 2ot dtedugeed i semple
rem@RMEOW BBlab £18@ hn CREREES R TR Eﬁltaf%@lsfb% pfon cﬂﬂs‘iﬁo&’fss was
tenperature, resulting in increasing the

repgagast Entib &ive Exprssiew aveles hed beehfcempleted apkm@mlm eV ariabBity in
RAL Y S P ek SRR S Rip BT R R,

prodiBuR(0 61 DOEADTe JACSTHLIERP Nt HEiEd hnalods frodInBibseqi@ht experlments
changﬁ‘ls not acconpanledpgé a detectable aggr egat i
ei t hed hg Ré\la) d3fa pylicaggsdhat ATrin ABS &d@%?h%yllmugl 7TmM

t

T S A, TS e L)

tempcnamze Rbraaakeldg:ydkae sf fre¢zedhdve db ndt ppedineadterithe andequios tesponse
dat a obt ai ned

he 5 RALS. The [,
to SRR TRY A BRI, SHOF L1 YESRNGER YO s &8 B remplegprs hested.
ANS hagge ﬁfbceﬁmffﬁ%eﬁﬂg%& tf&ﬁ;vn@gzgy ﬂ§@1f Maf aRQIRE ?T%gregation of AIC.
envi ronnent and 490 nmin a non- po ar environ
Thushibe BAdrSevaluesrvagre endiz&20/ 490 i s i ndicative of the

appar hydr of. ALC sol ution a o

oo Pk R RBAEALY Sl e B B e

thathh@fé Qyddinkd atgg%gitlan bOWET iff Rkbcehsd & frBsHeCRiwmg! Madinglk chdle of
exposi ng dr ophobi ¢ domai ns for ANS bi nding. Since

ee@?réha@w rsaf cEent Fft‘r“é’é‘é‘%"sRﬁbSt d'hg prémpreneegsesgoyredptter 3 freeze-
thwgﬁlecule IS undergoi ng continuous conformationa
changes resulting in exposing | ess hydrophobic
donai BSmedveesshipfitierastencd0Since ABhadh erfision efdxedB55 nm in a

conformati on hanges of AIC at thos nper at ur es.
ol S 808 05 AAA SeheRobt oo he T B dhaatio ghmore

polaihEnvildBmbhUBE B tdsMues are exposed to, and the more unfolded the molecule.

The effect of freeze-thaw on AIC conformation as measured by IF.

The IF ratio initially decreased as the temperature increased, suggesting
conformational changes associated as a function of temperature, resulting in increasing the
Trp residues’ exposure to the buffer. At approximately 55°C the molecule undergoes a

substantial conformational change, suggested by the increase in IF ratio. This
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experiments were thawed and injected on a SEC-HPLC
colum. The HPLC results suggested sone slight

walegsagabi on in response to repeated freeze-tPEUIBY06/007571
Sl ow Freeze-thaw Study Concl usions 20 The tenperature
at which the nol ecul e begins to expose nore

drophobi c residues (Tm about 40C) .is slightl .
conf %%P%t@ﬂ“%‘é oo ﬁ%@k@@%ﬂ?g Ea@ deifeehlenegresatien. gilby isually in
the fﬁ%%ﬁbtér%u%ﬁt&e&'WLgn‘f@’i&ﬁeﬁ&@h@r envi ronnment as shown

by its IF profil’e (Tm about 50C). Thus, these two

met hdaltéaelstbmp thetmesi diffativebebratn g ged thet dihdr sAin@lebegamihed by

fold,b 40 C...25 Th f al
e S 2960 P8, M OB A 0

RAIlenperature result in some aggregation. Al three
assays exhibited simlar profiles anong the different
fr eezﬁmteﬁéﬁm@aﬁtmr@yalqtm@g sity-pepsitivatiluarescéns prableaNSdiag an

emls§1fpﬁr 1k ég%lzphy i ;a[elgc&ill ?OI’IVX\IIHPI‘II’EIEE oy 4@%&1 %E@églgglgrgedlwronment
TherP§oh la rhile of 1208491 eﬂdmmivelom}@eﬂppﬁl@hm&%@@m@ MO solution
S

hyl Sul foxide) is an extrinsic - ecific

exanﬁfl%nee}\ deghgr faéwd@iilé%tﬁs th%bthﬁé@sl@%llleels s dridiepbifictapde lovgpy ratio
mdnﬁfe@lﬂpa? iflif exﬂ&ﬁgmjd%ﬂﬂgﬁrc S%P/RNSrlﬁﬁ(?ﬁ]g with a free
yl gro

fhydr ecomes fluorescen 65 WO
2 O O 6/95964bF EP@EM&BZ%@&SO@?[S ‘AfprowintdtelyeldRCS the afdsminge

undfiein orthRbO P aamppat shanaeer g Tp SRS e daiAARRSbic

u I. IoRo
oD 01000 S A Y

thoshiggperatyres: sanpl es subtracted from the fl uorescent

val u Lara su est t ther ar,e Jree .

sul t ﬁ@l r yﬁeée ge g§a@8t‘?§ * IES ?rﬁfl At {@e&ﬁgf’re@ﬁ Fyorippetry
expetitieniatdry thastedta@d igedi6€oh RSERYNRL.C dolus.escence was

i denti cal when conparing the native PBS and

SDS- prhstiRidr esulinshmsesed saumslighi Aegragntioarietesponse to repeated

freezY £5s the reaction of PyMal with AIC. Since the
eez%yﬁ)@*}l gfI uorescence increased over time, the data al so

suggested that the nolecule potentially has free
sul fW@mﬂeege-dzm«sStaﬂpdbedmy@n inits native state

that .coul d otentl l.] res 10 aggregation. The
dat a 176 DR ?‘B%tdf@‘ a%ﬁﬁtm reatt By b ptbnaregidrapaebic
resid§ied Byye (’YxhsaboutEf(f°€§§s @ hﬁ? Riveer SidnRY Eéﬁl&?ﬂtﬁ'egt @hidh Trp

Time and Tenperature D|f erent 1onic strengths were
residgssalfigield eynerignce asnerepalic eindronofent pnshoamcby itefpepaleuTe

o U8, 04y B 0L T GRS s

unfolileretwsared°Crand 5000non buffer systemreferred to herein
15 Base Buffer (BB). BBis a nmulti-buffer system
desi gregqoRigTmatgnal elaqnge%é@ exqricpeasisista tesmt ofighgvated

templSi g e,%ufpn'i‘ %c;m{:: g %é?‘?gfc‘i%hr %t tg{he]?aésra?l‘s' LLEbid PsibGy Sf3files among

Stabi it y a om't
the dlfferent freeze-thaw samples, suggesting that AIC is relatively stable to repeated slow

freeze-thawing.

Examination of Free Sulfhydryl Content in AIC: PyMal Assay.

PyMal [N- (1-pyrene) maleimide] solubilized in DMSO (Dimethy! Sulfoxide) is
an extrinsic -SH specific probe used to detect the possible presence of free -SH groups in
the molecule. When PyMal reacts with a free sulfhydryl group, it becomes fluorescent,
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Hepes 20 mM 4.76
MES 20 mM 4.26
Tris 20 mM 2.43

Preparation of AIC in BB at Various Ionic Strengths

For use, the 10X BB is diluted to 1 X (resulting in a final concentration of 2
mM for each buffer component), desired components added, and pH is adjusted as
required. For the ionic strength studies presented in this report, each BB buffer was
prepared with varying concentrations of NaCl (OmM, 10mM, 100mM, 500mM) and the
solution adjusted to pH 7.2 in order to match the PBS composition. AIC (about 300
ug/condition) was dialyzed in Slide-A-Lyzer dialysis cassettes against BB with varying
NaCl concentrations. The dialysis buffer was changed three times, with the second
incubation occurring overnight. After recovery, samples were diluted and then examined

by UV Spectrophotometry to determine the concentration. Subsequently, the samples were
66




10

15

20

25

10 AIC Formul ations with Different lonic Strengths

Moni tored by RALS Sanples prepared as described above
wanwemddser filtering were exam ned by U/ PCT/US2006/007571

Spectrophotonetry to confirmthe final concentration.

They were exam ned during a tenperature ranp by IF,

RALS, and EF. Aliquots fromthese sanples were frozen
further dilged fo wigldrthe findlolesipgd @ECentiBoE.0f 36 LEheli hrca biasafetyrhood,
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aggregation as determ ned by RALS. AIC Formul ati ons

with Di rent. lonic rengths Monitored by IF 67 WO

2006/ %@EW}%@%@&% gonly%tfﬁﬁ%ﬁ$ Miontosd bardd kS Samples
prefrhbBasdditibedSdERE BiSd MR FileHAY WeAheoMahya '

| F changes during the FrQAlLS enper at ur e Plr?%?m %fﬁg’géﬁ‘tf%%metryto
configyths Ghal cpnesnirglomnTheyvmetre sgarhineddiong atamezseste hing by IF,

I ' ' f ti ' h 1 hat
RALS, B oy B S BBl i st ooy B SEC-
HPh¢dr ophobi ¢ environnent. A lower ratio indicates the

Trp rgl5i dues are_in a polar environment, and this
change! ieringigsedn Sglreindhe $0¢mMhcandéionndicaieethet the molecule

f | A . rat-ure 1 per Al C.exhi bi t
O e AT R G el QR L ERT S Lo et fres.
othegtvionditipes ddeotsahibitf detectdble ayprerasivh borisis asdaypever, the
500 NaCl sanple . exhihits.the_ greatest
conf g:YIPrSf (%6 ﬁ%'fl&]él?éﬂﬁ g}stqb%}t}eé%é?gyth? FRNQ Soengilh searpesepresented
herdteredhsoCABRAKII At 305C Whd & ]
o P el e DS PRy RALS. TP, and

exhi bits a conformati onal change
EF. opHetaetiomgheselsemplys wene Sangi foy later exanigetiohyy SEE-HPLC.

ratio. S S es igh .i.gnic strengt y be
ot 1 TR R TnSUSRER ook Akt fieenbloriF etk Lobleppgn from
the 304binbitiayioaf TAE Gnivediffereass Radnll thredeiil R AEint the 100 mM and

S | es. The t7 sanples indicate that at [ ower 1onic
500%@@%0@%;@ ovegIplesHacylyated at 40°C (Fig. 1). This suggests that this

higher temperature may reveal subtle differences in AIC behavior as examined with RALS.
Similar results were obtained in the same formulations incubated for 14 days at 30°C. As
shown in Fig. 1, the 500 mM NaCl formulation exhibited a substantial increase in

aggregation as determined by RALS.

AIC Formulations with Different Ionic Strengths Monitored by IF
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15 nol ecul e exhi bits confonmati on changes indicative
of unfolding (based on the Guanidine Titration). All

wo oooad@dT ons di spl ay the sane conformati onal PEEIS®E6/007571
(IF ratio changes at the sane Tm) as the tenperature
I ncreases, but the lower IF ratios in the lower ionic
strength conditions indicate that AIC s Trp residues
ar e nohethexgoe siength BARS|study, sampleowmersimuRaedindy examined for

es | bgt or 7 .da 40C di d not exhibit
¥ ?lﬂaggésr%%n%ﬁiée ﬁég“%ft%elr?%‘ﬁyaﬁmgf?anges at el evat ed
t enper Ak WiccldwakiSie [V &fliskidn SAVBIcBSthi rBGY RRFRGesathe 30 ecule is
However, the IF ratio at roomtenperature foll owed t?]e
chagging sonfrmptonE: sk A30( thalfisyptopharFHEB 6 bdihdNesGuestered in a
[ L hite tanti a h e I :
mob S E AL R HOLRET & Rl e R SR st it

envifonmeb, hhe trenthangaicraib cenghis wiithe afodsbulys &ifolddy.
strength sanples were tenperature-ranped and exam ned
usi ng exflia REPerature fisreasese Adle exiribis peguformatiqnehslange with a Tm
£ dodl@¥0#0 Gricheid s d ] 0 | SRR
or ey 90 RO 0 ) S ohD A S SRR ot
exlgbitsshg greatesipogorhiational uharest Hllohatl bithe 1@PmdNeRgSSs. The

corp R e e tohEuE T M e PURBARCE corHana oR geat auivalent o
thatsReskd €o:0he MY HOR @Qjﬁhl%, ﬁ(j[@écﬂso}mgX Tk BRG. tﬁeé&&%ﬁ Qlﬁc%gst high
y bi nd. t1ve

. aggregation as these dr ophobi ¢ domal ns
lontCeﬁ%ﬁégtbtmﬁryebq detiimentebiodhlc stabibitshofthe AG8 M@ 0O6/ 096497
PCT/ US2006/ 007571 ionic strength sanples undergo a

greate . iren ange. ese ta support

Phe r L abBh A F RNy P Bierie el teing

suggesthd fiatmbleglindict thashtrlewgt Pnicsstir@thdondigishd, Akl LI1C
mofo dit@gn for. AIC, AIC For niulations in Different

G EXRPrs R fan eHiearRbARgFS Bydigtie gbpufoding fssed of therfuanidine

Titlafi6n). i € i ishi ' r ¥ zen and
), 0 For SR8 1 B o G SRR s

the sampilny as He topprhat incecases, BAGhe somalIB sativarie tedokedionic

then transferre to ndor f.  tubes and stored at
Stfe?%%‘éoaﬂﬁofls midigedrthat ‘bﬁn g@@ JgeIdees A5 Ia kPR o ARTRr
environtBhtr eat ed sanpl e set was al so kept at -80C. The

NaCl to denonstrated high % non 10 aggregation. The

Tenper Brafegplsipabated fpt 2daysrap D7 dRB0Ot arkibit tide BOGatic

st udi. m.ned.  There were nqg.substanti al o
congrHPAbE] Chaten 5 AL Lromp e iedStsRrd ib PP Fhiogbat st 30°C.
Howeve3 (e Viersiost M tediperatGi@)fello e tilsaind phtiein 29 thedB¥°C samples.

Qverall, the %non- 15 aggregation was

di.tj on. , ,
Th%{@&o %Qﬁé@%%}ﬂ@g% gxhibilies] eetbstantial chamgmipepafoumatisasmp,
det@Rfnddasycent Tot al

- -

AIC Formulations with Different Ionic Strengths Monitored by EF

Ionic strength samples were temperature-ramped and examined using extrinsic
fluorescence.

The results from a 7-day 40°C incubation are similar to the 30°C incubation
results. A decrease in the EF ratio in the high ionic strength composition suggests that AIC
changes conformation to expose more hydrophobic domains in this condition at room
temperature. This increased exposure of hydrophobic domains may lead to increased
aggregation as these hydrophobic domains bind. As the temperature is increased, the high
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Recovery (nmeasured by the peak area from
chromat ography) was | ower after the Tenperature Ranp.

wo p@dbad4dbng Al C for an additional 7 days (totaPCDUSIM6/007571
days) at 30C resulted in nodest decreases in Percent
Recovery (neasured by the peak area from

. _.chromat ogr aph 20 for all sanples, and decreased %
foni, S, OUR et riatronet Sqnioeond chaago: iget PBApLarupyor
it oor Ao AL ormy e Gt bR e Mg fontstrepgtyf ot

desinghfd camdetionfoubdCed at 30C for 7days are shown in Figs.
2A-2C for 215-, 260- and 280 nm This shows the

degra i,on of AlC.as.sho by .SEC- HPLC. 1t di

the T eebier el B el prodtd & S8k

11, 13ambples s th8oilit BREREN fludile@P SRAYRs weke frozen and stored at -
dempnstrate that AICis less stable in higher ionic

80°G upilapelysdymB&titdss. Effect of pH as a function of
ST ' . T .
por t of s olle A bbb ST LR B B (R, ths wpprred

to Eppadiotfittyesaihd AoGdatr-R0R witil ahalpge by SNCCHPLEP e ditiorRBNaCl
; attéegeiffer nt NaCl cgncentrations was used. A 2.7 nL
o uptieajed sampieiet pag A5 Gephat MBEY) Thaiiate tpdanrnstiated higheé non-
aggbafeed in a 30 fluorineter cuvette and a pH probe was
| owered into the solution. This permtted real tine
pH determ nation while obtaining RALS and I F data. The
sanpl éhademperenie iRamagedsumpledyoB - ND Qaebl 96UDGudies were
exai§d US2006/ 007571 SELL of a IN HCl or NaOH sol uti on,
resulting in a pH change of approximtely 1 unit.
Af t er Thaehwaddo biantial dfRiAcAehi-ediabbRwRd ih BenpES flubated
equi librate. Thereafter, the S, and | F val ues

H, RAL
at 3Gt EryIsCOr dder. 7 dnissexeApt in @%‘i&b@%%b%@ﬁf@r rfxeral dige % non-

. : ) Fof. it th
2eeBedich Qe T i SN P AT F70bory e RPB gy Pt Tora
Rec@vean (nérautedtby thebdak2urdBrdih chrmto gapiphl wasdower dftet tHeo 3

and back to pH 7.2 (11->3). Low pH caused AIC to
Temﬁﬁ’@%‘@g@@pr eversi bly under conditions of |ow ionic

t p p ! o .
streng{dybatds; BRIt ot ag%ﬁﬁl'ﬁlﬁﬁﬁd7 d@g Etoﬁigtg? ﬁ?géﬁ? ?ts3q c r?srupl)ted in

reversi ble conformati onal chan

modegi sieatgasss e Perges Rrosenty (neasurairtey thy geakpdredfrom chromatography)

[ ronmen At 0O NaCl t he anges in e RALS
for SRR R e PR et an de e Vi) o the
100 MMAad pbb insvideaTieas@tond) THeHBSHRHBBEEsr Aﬁ@qlo%]ﬁ{%@'m BB

Al C undergoes an irreversible conformational change

contginng ¢ BMN2G! 4ud iqubated ot 3fEsfopdiays s Povenintfiga 2AB2@ for 215-,
260-%ARBRAPT B . t is inkti V! .

CHAPRORER, B E R AT B B lop R E T kB b BCHPLE Hlhsplays
the retesSomptimapanihe degratdr gttgimc&t(v,l ldO, neti3,ay ,GI% il@'nﬁméﬂ%k]. All assays

titration .10 MM and 100 mM denonstrated a Na
deme%%@gﬁ%?%ﬁgﬁ][%ﬁsﬁ@éﬁf in fegheh mgc $regatngapulations.

concentrations are detrinental to AIC. Effect of lonic

St r englberdRIERI alhdhi b R0 siferr orPaeC P BE Anal ysi s

The Na}giglb_sjg%pl es j\%\[/er e stored atr%460 %&er -2 weeks,

t hes epHaljshteansweareperformed at different ionic strengths. To examine the
stability of AIC during pH changes, AIC prepared in BB at different NaCl concentrations
was used. A 2.7 mL (2.4 mL for the 500 mM NaCl) sample preparation was placed in a
fluorimeter cuvette and a pH probe was lowered into the solution. This permitted real time

pH determination while obtaining RALS and IF data. The sample was then titrated with
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used in pHtitration experinents. After titration, the

sanpl es were frozen and stored at - 80C until anal yzed
whoosBw4HPLC. 20 % non- aggregati on was subst anPCEIB3006/007571

reduced (that is, % aggregation increased) at high

NaCl concentration (500 nm. The 100 MM NaCl sanple

s S AT B S0 T S SSESRRE .
AftePeicUSdtiMdn! H€ nith Péﬁocgalmdtthﬁ&H]té e%iuﬁbfh‘?é TIRILGR:, ﬂ%e pH,

non- aggr egat i on conposi t1 on.
RALSh A vaReesovere yearedsde dlhiandir e procedsatds\perfooned eent 2ehour time

conFB B S AL B GRS Bl B GE AP G 5 1

and bdee36 pHON2 {84 1926Pf6s, pHR728W 1DERK 2AQREN B8GIAY .2 (11->3) Low pH
ﬁg proximately a retention tinme of 10 m nutes that
caus

£l do pegregls Vel pRts cpmmor@smfdmu@gp atnmmﬂes ent ed
t hiy; th
ppar A PERE Aebressed R AERKAL AT AT B Kb AR Bl s

lesulmmrp sesidites beindakposed ppokiord hedrbpludid aﬁ/ﬁmmm aAt hadM NaCl,
concentration destabilizes AlC.

t h
the oBfifiis {0 @F W%gn%ﬁ%&%ﬁ BRvsne fiomerH chamEsise rereiside.on
the | B rar Coeda M Rnaghte JTOERPERC P B Shgelilfs o
irrevgsitily ccmd’gmpﬁrt@palr@ldn@ thpresuimgB grp residupsbdng exppided . a more
bout 150, gg/.f di | ut e BB pH 7.tQ
i)t donman, Jetpe g RbafRrdits 00 wlhel distnaloderen

the c8f@ed iB $dss Bﬁnﬂlﬁ&dVﬂﬂMhPE sﬂHn@@revé%Qb@' ng freshly thawed
AlC material. The %SI S fer was changed three

t i mesPHitaHoB at Hemvhan Wﬂﬂﬁ%deré&mﬁhaﬁ?g@ N Glopneantration effect
db
whe%‘\f;?%lﬁNE&?f Co#@tﬁa&lob? HRY ﬁ%‘hfﬁﬂ%ﬁ% r'gét \r/]v:r s oﬁ)é:nmt p:t i oﬁ,

and then dlluted to yleld the final desired
conceBffeabf Mza)ftre&@ﬂg&mipH 7oy @ridyi s AICRISYEHPAC ShBies

vverefte]t(]l@ezed usmg gm PES filters into 15 nL
st er i [2° Napbamplesgver éWr%ﬂ Eitd‘UGt exftsr Aroweeks, thesastaamilgsavere
used &k ¥H\’cit1%!t1%n e&ﬂ&irﬂeﬁft@ pé(ft@ﬂ ra,tﬁﬁrt'% @ngl%% wefkofrozdé?i%gé Hored at -

These sanpl es were placed I n storage boxes in
mumldmlyzélﬁdmfvlﬁﬂHPEEG ncubators. Three sets of about

et v ReE R Foe R By odd PES o e el easeo)

at higtt N4Cl Mkbﬁtrat@h'(S(Xﬁﬂiﬁl)eq" heR 0 MVEBNYZIRdnPY &hibitelia slight
RALS. Remaining material was frozen for subsequent

decreggein, $inonmAgerapiion Phewhetpdl ves At miseddarh thsn loweged to 3.

ASSAERRL P DD SEhT NG IO, P U ton o 6L AP RRE e

compweamur ed usi ng absorbance at 280 nm Results fromthe
IC after dialysis into BB is presented

recov.

with M%OWSY %C&Nﬁqyewwkf@}ﬁt?da@%% fo Fgentlsamplsithaved and
prepzﬁ#@&*pﬁ&l 8 if ﬁ@ﬂ?&rﬁ@n RO MRAHSLY RQ&OQ/@r}f \ggsdfeggﬁsed & 350 mM

i ndi cat ed ‘by Percent Recovery SO “wer |
NaClydintlagese 600 M. saapdad, onew peakr :mplﬂhﬂeé at approximately a retention time of
10 minutes that was not as large in any other HPLC chromatogram presented in this report.
This peak substantially increased the apparent Percent Total Recovery for the 500 mM
NaCl samples. These data support the fluorimetry data that suggested a high NaCl

concentration destabilizes AIC.

Effect of pH as a Function of Time and Temperature on AIC in BB
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fromthe other sanples. 20 Note that all recoveries
are greater than 100% This is likely due to the fact
W0 b@b/096AhC det er m nati on was done w t hout dil urP¢TYS100€007571
sanpl e. Thus, the UV spectrophotoneter readings were
wel | above 1, where accuracy and linearity are
reduced. This could also have affected the dilution
cal cul Bei thasmitizlgdlistndn g senes tfBBdntfersdp indd NaCl) was prepared at

. Jab 25 Sappl es;. Al .
PH RSP Rb oL L S febae: E0 17 BriTigh ciypy in BBt 7 to 7
ng/fovl)304s de?lyﬁ&iQn'Bllﬂle:f@Q z%’%'ﬂﬁ’i nfs@bﬁkéfc&'s Sghigén w(nﬁ/\ma)n 55 BH at
of to (pLg/mL) % of to % of to~ Recover

4°(¢using ﬁeghlg vhagfgdgﬁg(imgatgaalg TQ)@ daugys_us)lguﬂerzvasma@dghrep Hnges, with

oelff0 Bk G0 BAGE d HE S04 g

UVisgcttoBbiddetBdto eteBithedhd dordentkitfbn) adBihes diPkd & yxl%ld 1ﬁe final
114. 3 32.89 30,23 105.0 30.85 107. 1 30.04 104.3

pH
desirgd) coneggiraiipronf Waielnd. dn 3dicelctnlrowl, sunplas were. srenlmen gsing 0.2

s 158308 50061 AR By S el v

(P06 084 O3 ¢4tISRE.063 W3PR TThespdniflesldere H1a30d 6Pst3RAgbBoxes in
5 31,35 107. pH 11 111.3 29.23 29.96

2. 10
b3y o8GRl TR Rorao Tiipe 161 05 oAb Tobriginples Sies Higed in 30°C
cona@fHndMrANARRBEY & plddel-if 409¢ Nefd aHH,E'% Zar%pélAIV\gs éed ﬂ: 4°C until

concentration was al so determ ne
all pazaples wememelyzsd oy EEIIFbBtAIrSotR@ldanmlgomdtemai vitak drozess firt s

tal The stability incubations did not
Sub% ¥ s ?tmr?gls& @zéﬁ{‘?ati ons substantially fromthe to
Vv a| U e SPriér tA'u@nEQhEﬁérﬁﬁlleQ NSICRdonBbrtFBI08 Mas RibteMael OTRE summary
by RALS For the stM t he pH sanples were

of thpseiteBHEds prepengedRn Tobin ff.i A aonqe@wémawwreeasmﬁé Usingrabsorbance
ot 0l P B! S B o AheB e Gy BETR Rl witn e

saniydt wmrﬂtrh&nsl "B pH Bypla#, alid $1@seainpieamau hadhaossly Mgk readlngs
1@3 cupated at 30 and 40C for 7 and 14 days (t7 and
(asg §ate Freet preepe Bkrndopreraiiinted gsias vpbessbagad auethe results

froﬁ)@ﬁ@bm%fjs 1BALS in a tenperature profile. Only the
| ow pH forrmulations (pH 3 and pH 4) exhibited

di ff ean@ébatfaﬂladehEes aregteatdr thavel (0&HPTHS islikelpducltoehe fact that
T I L T TC LS -
readiBpé WeROwElNghdve NP YhaleWeBurhéihd WidaBly are reduced. This could also
have affected the dilution calculations, resulting in the more varied concentrations.

Table 9
pH Samples: AIC concentration based on A,gy of AIC at tg - ty4

% - - -
Sample | Dialysis fo t7 30°C T, 40°C T1430°C

Recovery (ng/mL) |(ug/mL) (ug/mL) (ng/mL)
*PBS C.| 102.1 | 2753 | 26.49| 962 | 28.46]103.4| 27.19 98.8
pH3 | 1486 | 3131 | 27.80| 109.1| 21.25| 83.4| 21.83 85.6
pH4 | 1316 | 2549 | 3481| 100.8| 25.11| 72.7| 38.05 | 110.2
pHS | 1291 | 3454 | 33.16| 100.8| 34.20|104.0] 3323 | 101.0
pH6 | 1143 | 3289 | 3023| 105.0| 30.85|107.1| 30.04 | 104.3
pH7 | 1100 | 2880 | 29.84| 104.0| 30.69|107.0| 30.04 | 104.7
pHS8 | 111.9 | 2869 | 2861 994 | 2957|102.8| 29.19 | 101.5
pHO | 1119 | 2877 | 30.81| 1004| 31.62]103.0| 30.15 98.2
71
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reaching 90C, only the pH 3 sanple becane cl oudy. The
rest remained clear. Sanples 15 prepared in BB with
waledobesanmt pH val ues were agai n exam ned i n teP@QEUS1006/6)7571
profiles after incubating themfor 7 days at 30C.
Based on RALS, after incubation at 30C for 7 days |ow
pH (3-5) induced AIC to aggregate as judged by RALS
rgladD ngsL12Af ter30icdcubagicon d0140C f3ar127 Mys 31.35 107.2

T oW THT [al1913S |aT208%T [ €5 0BT (825, | and 650 30.11 | 1034

for e | DR GonlsgEy é@gmodru%remsg 91 1 r?pl@ @a&fﬁm PH72
i nducegd it bendeatrifdn Wik Afo ddeintih@N@ing AJGH, QdakIRSredllts! vike

pH (pH 4) while disaggregating Al C at hi gh PH (both pH
sinilgr bm@o@ ilentiyal to therrpiltao taeneldarcﬂ AR80appaplebilitnintelatiogs did not

ati.on. at nd pH 9. Incubating

a“%?ﬁ%?écr mratlfﬁs g ;Eanﬁaegymﬁ he F? gﬁuels’ncr ease in

aggregation at pH 4. ot her formul ati ons were

sim | agi@ Foiihﬂatz@zsaﬂd)ytﬁied@ﬁ[&Ma’lﬁtoﬂ’aﬁbyM val ues al so

provi de insi into the stability of A C at_different

pH.  AEPIifE p%rfru{der By HtesAmRleTWeLs HoRfosxseEne LS during a

[

tenﬁ%%éﬁ%?ﬁr‘g%%og?@@?&to 9}?@3)?&12?9 irﬁ:féﬁdgel_s' (I_H%m;ﬁtéd %&eﬁﬁ’%@ instabilities in
theimalada¢ awhtoatiffd@@iate bstwtebr the statalyiyrod glafférent. fomhlﬁatlons AIC was

eS8 totran S D206 DUPR T e PRMElRkprBariap £ vith

difek SR W@&‘e%ﬁﬁnﬁéﬂ%ﬂﬁ@ﬁfé%ﬂe@ﬁﬁ%%ﬁl&e ranps before
and after i ncubati on at 30C and 40C. The fornul ati on

at pH Onbxihebow el farmwletions (GHet andpl 4) pxhibipgd differences from the
resII_gfr tg]]é s%np %Q At tP e?ﬁesg It\!gg ?or?nul_ilet%g g ?ﬁl%ltgd]%ub%ﬁgél'raggflﬁg%\%&nhas

Wer p
mebfideChy RAHJSatAla sdrplePiealcee @nar ﬁiﬁp‘pl}&ﬁg ihelterap@n@es tamp. After
conformation in AIC, since the overall |IF ratio was

reaghipg O8vic4 oty {herthh esmple bpeams clppds Therest respingd elear- sfpmples
pre?ﬁeea i) A ftli hggerérﬁ !vaallfég vffé}@ a%glcr‘ ekzﬂﬁ R& @HltpﬁIGature profiles after

tarte ste crease over
incubatperthtmrfer 7 payefai BeSC.endi ng at about 2.3 at 90C. At

ChangoBasi @ TS it BHUBTI A0 C AT EISBHEY FO ) iduced AIC
to é%;&é%@é és‘}ﬂd%&l By IRKILS r@d@l‘fh sl()\ﬂ%'f'lrfcu\‘i@ﬂi& Aldbeos %}l 'ﬁdays

he "entire Iengt of the profile
formmrlattroas al ¢xtregei pdb Cebrendriy 1 lt)rdemoesttﬂtcdsleeiﬁtd:lh@crewtlmgwe the

f Th h
SO R g R e
aggirbgﬁteéivatﬂ@\e pEh@Hoverild disdggtepiatife WAS aShigh tpaNfboe I 10 and pH 11).
hi gher at pH 3- pH 6. AIC Fornulations at D fferent

Teppeigpiie bad el apipr et affsct PRegprecgtpm e sharwes afd 6 and pH 9.
exam ”ﬁ%ﬁ?ﬁ%% o5 1y ang%}e%gg cLﬂ{ fiﬁcéés%ﬁ%aggregémoﬁl% pH 4.

| ong-term ation at e to an
Allsestlmi ibﬂnﬂlﬁﬁorr}sr\eerelhmwrb@ﬂmvr@ arW1t7kr1atahe exception of pH

3, ¢ heT%e IR%I?S gﬁlrl?s a sso peré\tllldg Ings?g t 1nto bessttﬁ)nlgtlyaclf Adl% at dlf?erent pH.

Acidic pH (3-5) resulted in increased aggregation, which increased with
incubation over time at 30°C or 40°C. At alkaline pH (10 and 11), only incubation at 40°C

resulted in aggregation.

AIC Formulations at Different pH Monitored by IF
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in EF ratio over the 14 day stability study,

i ndi cating that the nol ecul e has nore hydrophobic
waelewaiomaexposed at these pH formul ati ons. Thi BCT/US2006/007571

supports the previous results 20 at to and t7. See

Fig. 3. The lower the EF ratio, the nore hydrophobic

regions are exposed for the external probe ANS to

bi nd. Thepdsrapkagsestise peamingdusiog Hulwingtampeiature pity3 before
and HLYRRL B HPCugRdgaubstanti i confor mat | ona

nges causing increaséd hydrophobicity, coul d

| ead t Thaggmebdibh @ﬂpHﬁ@ﬁﬂ)it@éh&ﬂ@hﬂli?ﬁh@E’F’Htﬁ)d A f3rhfiations
RALS data as wel | asthe’E‘EZStltra he

- a ) _ ion data. T
exhibjtqdepismperatyze tiapgifien, gty Fmdeite lowersor dowiesdH sroyties. | Drese

. r I f radation of ..t he )

s 5 e B A B RRPl A, s e

ovelalf TRerasioExamsubeshtiayly BEBeHREI 3SaHWY. g8 Pegipiblietad &fentthieher IF
re frozen and stored at -80C until

PH st udy e oV
ratiB A heeap by mpaEon deearier gh | 53 And feadinAtcasggraghtiicdpmperature
\/ <] I i | .
Bt NIRE LSSt L VBE 0ol AP By 5
confommational dhacgesat Elevated teBGErdtares.s Aftenthd @PeC iesibhti@tbdth pH 3 and

hi gh % npn- regation anpd ercent Recovery than
P S Ao RO G UEA B D e Bl 2k Fr g confim
the BRI ¥bRMed B NOAPRHHASGASILCT/ US2006/ 007571  wher e
a conplete | oss of the nolecule at pH 3-5 and a

r educebhgse resahs indisatn/ibpte law pifcausod weubstansiabclupge v ed.
I: t .30 . g in_%
T N T

for all sanples except at pH S. Incubation for 14 days

at 30CANadommgulistsaniDigdrers f1¢ Monerddvg A 5, pH 10 and

5 pH S | es conpared to .incubation for 7 days.

Ther elﬁ%@aﬁgﬁl}}wﬁs Wistredto eramdngd wing KR dugngp fempegatugsiyamp and

'tﬁ'fﬁr%utgﬂn%dﬁgﬂﬂ?@}{ﬁ@Ot’@. B0 0 3 | Len
"t Joc. ‘Based on the coﬁlptﬁéﬁoga% gs%ar é‘fzs‘lagﬁ}s%elfg &%’%@%&&,

| ow pHMVdilrthegxaeheors 0B Bj thy asitdicdiaemplesAixBibitad ashosumtiaddecline

. ve the greatest bility at pH 7-9 The assays as
in 1288 o) B PR 2R R0 DY bt ta bl e Bbat e s
hydr6hobl CdorddinSé:@REdd 4t Yheab BHAfo P BGMC 18As &ipBAs BRMevious results
indicators for the structural stability of any
at @K tugBeeligndl ecul e: RALS, |F, EF and SEC HPLC. Based
on th ve_experi qents t he
fol | ovt lﬁeé%gjgi e Fe‘utraggmtgfgse)“ S R EGRR FOre2inng iPfnexppsed for the
extaroaiposbd AdISstobiral THealatrl@ighent tigdh tecforthalalidnsS@RbE 3 through pH
. conj ugat e nol ecful es. The study will be designed to .
6 ineqd %@ﬁ%{% Paiormatiqpabhapges eaysHe ingeased hydrgpimobioy, which
8 | Hse [elall i
co e e R B R e B SAE SR o e i
titrafigpuieta. nichedserebserin BY ratio ety Biafiat exftended liadubation siande the result
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effects of
Samples prepared for the pH study were frozen and stored at -80°C until

analyzed by HPLC. See Figs. 4A-4C. % non-aggregation and Monomer Recovery (MRc)
are higher at alkaline pH (pH 7 to pH 11). MRec t0 is monomer recovery at time 0.
Incubation at 30°C for seven days resulted in a higher % non-aggregation and
Percent Recovery than incubation at 40°C. Incubation at 40°C degraded AIC to the extent
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coripeMiorARAYEIn 'EMHTI(I heacleehposifioA®iak ipM ddpkked to I-fh@aés%@ Qalue,
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bufder. Sterile buffer was aliquoted and stored at 4 degrees C for use as controls in AIC

determination and for injection on HPLC. After dialysis, the samples were filter-sterilized
using 0.2 pm PES filters in a biosafety hood and aliquoted into 4 sterile cryovials. Three
sets of each composition were prepared at 30 pg.mL and placed in a 40 degree C incubator.
One set was used immediately for t; studies. Control composition is sodium dibasic
phosphate 20mM at pH 7.2 (JT Baker); Benzoate (Ben) is sodium benzoate 20mM
(Sigma); Citrate (Cit) is sodium citrate at 20mM (JT Baker); Histidine (His) is 20mM (
Sigma); Phosphate (Phos) is sodium dibasic phosphate 20mM (JT Baker); and Succinate
(Suc) is Succinic Acid at 20mM, all at the indicated pH.
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Conpositi ons. The six amno acids sel ected had

sim | stab|I|Z|ng effects. They are: 5nmM Hi sti di ne,

a yci He resylsgreshommeabor ey Biome theplegisionanatein dabie, dfistidine at pH

7.5 ;Fﬂfsti@ﬁ’ig@c Pt @ Pnsitdices pHG}’g,CﬂI-T%OYVEﬁ 7t(51, and Histidine at pH 7.0 and

pH 6.5 are selected for use in compositions.

In some examples Histidine at pH 7.5 is used in compositions comprising a
conjugate molecule. The affects of various amino acid stabilizers on AIC were assessed.
The set selected below were chosén based on their use as injectable parenteral agents in
license drug products. The compositions comprising amino acids to be tested were
prepared for dialysis with 20mM Histidine and 50mM of the amino acid and pH was
adjusted to 7.5. The compositions were filtered using 0.2 pum Nalgene filters. As controls,
the compositions containing Histidine alone were also prepared at 5SmM, 20mM and
50mM. All amino acids tested were obtained from Sigma. The results of amino acids are

shown in Table 11.
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Isoleygingg Laucigsy Pealing7ar8BAB@irE. For combination studies, Glycine was the
primary selected Amino Acid.

To investigate other components that could potentially stabilize AIC, various
Carbohydrates and surfactants were investigated. These components can be used as
bulking agents if lyophilization developments is pursued. The study presented below
assessed 10 carbohydrates and 4 surfactants as stabilizers. They were selected for the study
based on their use as injectable parenteral agents. All compositions were prepared with the
components listed in Table 12 using 20mM Histidine at pH 7.5. As controls AIC in sodium
dibasic phosphate 20mM at pH 7.2 was used and compositions containing 20mM Histidine.
Fructose (Fru) at 3% (Sigma); Glucose (Glu) at 3% (Sigma); Lactose (Lac) at 3% (Sigma);
Maltose (Mal) at 3% (all of Fru, Glu, Lac, and Mal are reducing sugars responsible for
Maillard reactions in lyophilized and liquid formulations); Mannose (Man) at 3% (Sigma);
Mannitol (Mtol) at 3% (Sigma); Sorbitol (Sor) at 3% (Sigma); Sucrose (Suc) at 3%
(Sigma); Trehalose (Tre) at 3% (Sigma); Xylitol (Xyl) at 3% (Sigma); PEG 3350 (P3350 or
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four components fromthis study are: Lactose, Sucrose,

and Mannose and Maltose. However, while Sucrose
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The selection of four components from this study are: Lactose, Sucrose, and
Mannose and Maltose. However, while Sucrose showed the best overall score, it had a
poor response to incubation at 40°C as assessed by % non-aggregation of AIC at t,3. The
effects of the stability incubation were assessed with HPLC-SEC at tyg for sucrose and
sorbitol. The results demonstrate that the Sucrose containing composition had greater
degradation products at 260 nm and 280 nm compared to the Sorbitol formulation.
Because Lactose and Maltose are reducing sugars, and Mannose had poor HPLC results at
t14 and ty, combination studies focused on Sucrose and Sorbitol.
Example 6: Combination Composition Studies

Preparation of Compositions for Combination Studies
Study 1
To investigate the effect of combining Components identified as good

stabilizers (that is, that for provide for structural stability of conjugate molecules) for AIC,
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10 83 79 84.1 5 70 76 58 88 ,F@)183390 89 73 78.1 6 84 73
60 89 90 86 95 86 82 81.4 $2°64 47 81 72 24 83 55
75 67.9 Compositions with Combined Components
Composition |Histidine |Phosphate | Glycine |Isoleucine | Sucrose | Mannose | mOsm
1 20 mM - 50 mM - - - 61
2 20 mM - - - 3% - 100
3 20 mM - 270 mM - - 289
4 20 mM - 50 mM - 7% - 297
5 20 mM - 175 mM - 3% - 287
6 20 mM - 115 mM - 5.15% - 300
7 50 mM - 20 mM - 7% - 298
8 5mM - 115 mM - 5% - 281
9 20 mM - 50 mM - - 4.5% 334
10 20 mM - 50mM | 50 mM 5.3% - 291
11 - 20mM | 50 mM - - - 93
12 - 50 mM - 4.6% - 261
13 - 20mM | 50 mM 6.2% - 305
14 - 50mM | 50 mM 4.6% - 311
PBS 483
control
Note: Compositions were analyzed for osmolarity after final dilution and filtering (to
compositions).
The AIC concentrations and recoveries at each time point were determined
15 using absorbance at 280 nM, and are presented in Table 14.
Compositions were further analyzed by RALS, IF, EF and SEC-HPLC by
methods as described herein.
To select compositions, a decision matrix table, Table 14 was constructed.
20
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Célgcsl inle Eglncen;gr%;ati 0 an?sdecrgfasi r?g Sua%se 1 1071 37.0
f

rat-iot (Canpositions 4-6) caused a ldecrease iln
stabi L ty/2 | nclZ9silord lof| 9nrod@0 (|cfdndsi%s dn %) | 68 | 85.8
thet pliace’%f |SUdr ase¥ Gorfidodi tAlon B¢ rled®tieddn &6 | 81.8
composii ti4en _caudi Ng & corsi der8abl e 88drlo@li N tzahi 177t y. 80.3
Addi ng | 38l euciZse |(Gonpodiet ijorwild) send roaducigsy | 79 | 84.1
Suar ose (Aonpogiat ijorss 4) sgoriceyat rjatgzon reesul ted || yza | 731
drop ijn sabifl i4y.| Rposphat € Rigf fleteed |[CaEpoSidd Ny | 81.4
(13- T4) Ip di|d gaot| per flor S el s |Hgt d'5'5€| ~ 78 | 679
butslerled GOl TIoNS, OV Ejar =g Hawewer g the HPtG 554
Udl()fl | Uig:é, L ll%prl O T :.a/Qg -:-L;@I .Ll;gr g& 56.7
7,

.LJ .kJI p:@l L]
Arlnn ~ 1 o Y¥al L di h
corbositiofns. | 1Vt &5di Mié% séPudd Hetlnedn | 75.9
osliti%dns lc®%t di ¥idng 1 CComdd@ tii ¥ d) %9nd A0niv1 76.2
- |(Chtmasi ton [6)05Hi|st80di|Ine0 Hut235Qmi0Hi|st 7 diin®l | 43 | 59.5
Cbh#pasi t80on |7)74cdus@d |a 8Qorsisder|aldlle |delsr ga¥ ijn 66 | 74.7
st &bi l]i t80 20 Jwuqy 72 80 690 |2BGB6/|098497 29 90 61 | 71.0
PEE/ CIS2036/ 007361 | RBrepganat i|om20f] Genposy4t ijons florg | 37.0
Conbi nahbhgdinstoydy 2 To further investigate the effect
of conb&tgﬂ'ap&cgﬁé}ponents identified as good
stabilizers, the study presented here assessed
conpositions containing 1 buffer, 2 Amno Acids, and

he st B BGOSR ol BhERentmn piigh 2 iy seieted il

hadSdi@Bbd debiltsy.iCthSSkitid#8 TRAAIN drO BSn i cEmAESHONEM dld not have
expl ore the wuse of Sorbitol since the data fromthe

sufbgerfpmotpriih ia borshasen Ay Beifingl ecompmditionat  Sor bi t ol
stabi | CgrﬁﬁalﬁnghQ %}1&{5 ctotﬁ%%s%%ﬁsr, ?l%eefollowing conclusions were drawn;:

Increasing Glycine concentration and decreasing Sucrose concentration

(Compositions 4-6) caused a decrease in stability. Inclusion of Mannose (Composition 9)
in the place of Sucrose (Composition 4) resulted in a composition causing a considerable
drop in stability. Adding Isoleucine (Composition 10) and reducing Sucrose (Composition
4) concentration resulted in a drop in stability. Phosphate buffered compositions (11-14)
did not perform as well as Histidine buffered compositions overall. However, in the HPLC
data alone, the Phosphate buffered compositions performed almost as well as the Histidine
buffered compositions. Little difference was observed between compositions containing
5mM (Composition 8) and 20mM (Composition 6) Histidine, but 50mM Histidine
(Composition 7) caused a considerable decrease in stability.

Study 2
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Conpositions were prepared with the conponents |isted
in Table 15. The pH of each conposition was adjusted

W 2006/0%649ANnd t hen each conposition was prepar eRCHEES06/007571
descri bed herein. Table 15 Conpositions wth Conbi ned
Components Conposition H's Phosphate Ay Len Sorb Ml
Sue n>snt 1 20 M50 MM - - - - 68 2 20 MM - - - 3% -
- 182 3Prpagfipn of Compogipns for CF@binatiad Stdy-2 - - - 8%

- é&) 1_’[‘? ﬁgg%pu%bgaltmﬁe eg’ﬁctrﬁ&co 1@11%&)/501%}90115 518%1%51 Fﬁvgood

stab1115c€irs neivk study g%};entéﬂ Rere 9ss86ked¥bmposiBbhsooB@hing 1 482, ZWQE‘mno
20 MM - - -.. 1% 290 BBS 476 cont r ol Actual

AC’é’éngBllda?r ‘F%@Olﬁvbéié%tm axtabibizerh sTiayavere besenrfax o dzbesed on data

5 obtgif%t@g}’lﬁ&%@ A aéﬁ of g%ﬂéﬂa)iétﬁc}%%% gg%ﬁ%&ﬂ é | oncagf?g% %ne%rto explore the

usecdtSerbitoh siticel ﬁierdyt'caﬁmﬁ a8 dayainc@lidion i AICAAMieskd HRNSorbitol
red%t&[ther lyzed by RALS, IF, EF and SEC- HPLC by
Stal\?'l\}@??'? ‘a&ﬂeaéee UpEdS-her ei n. 20 To sel ect conpositi on

deci |
¢ 1 Gt TN 158 O BT 5 S i
of Rl somposiforivPaReljiMeedRe MR aRd thlengzach BRBpJsiRén Wis @Spdlﬁd 23

20.0.34.31.9 C 1 78 79 75 96 65 89 58 86 73 76.4 2
10 desfiolgieigs 60 o5 58 91 60 765
Table 15
Compositions with Combined Components
Composition | His | Phosphate Gly Leu | Sorb | Mal | Suc | mOsm*
1 20 mM 50 mM - - - - 68
2 20 mM - - - 3% - - 182
3 20 mM - - - 4.6% | - - 273
4 20 mM - - - - 8% | - 251
5 - 20 mM - - 43% | - - 306
6 - 20 mM 50 mM - 35% | - - 332
7 20 mM - 50 mM - 3.80% | - - 280
8 20 mM - 50 mM - - 7% | - 270
9 20 mM - - 50 [3.80% | - - 282
mM .
10 20 mM - 50 mM - - - | 7% 290
PBS 476
control

* Actual osmolarity measured

15
The AIC concentrations and recoveries after dialysis and filtration (to), and after
7, 14 and 29-day incubation at 40°C were determined using absorbance at 280 nm.
Compositions were further analyzed by RALS, IF, EF and SEC-HPLC by
methods as described herein.
20 To select composition, a decision matrix table, Table 16 was constructed.
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3 75 79 62 88 97 94 96 91 97 86.9 4 52 34 40 100 84

99 84 97 41 71.1 5 68 52 59 99 58 93 29 88 60 71.5 6
W®7006296427 93 45 79 44 79 54 62.0 7 69 84 41, PAT/BF2095007571

81 97 77 81.1 8 55 45 45 98 91 98 81 99 81 77.7 9 53

80 57 98 97 92 88 91 87 83.2 10 76 68 47 99 96 97 96

95 54 80.2 Conpositions 3, 7, 9 and 10 were sel ected.

The four all had simlar resiété Conparing the

variaous _onmosit i ons th faoallowna coneliici ane wara
VvV OET T A A K™ 4 T IIPUUI L% | v LS LA AL T vur T A*AYANA A} CARJ T \YARE™] A3

y Y Wt
drlawn. 5 Conposition 10 has sel|deted for ulsles

I n or pi-t ot ERtT At i cased Bt
as erng)nstlrlit egi?vvi t h %rrogrgi i oﬁﬁg vfé& 3 amg Ke AVE:
PBSarposi ti ppe 6| ¥5. | 7.| Bepl| &&i ng |Leuc| pe |( osB4i on | 31.9

9 with G ycipe '(Conposi [ion|7) caused a s|l i ght
C. ddcrease tability. Conposijtion| 3, whiich cont aijned

n s
1 S rj@itoi M%ho% (E] 09'6ne gt Leucigne| spr vedgéo be d | 764
L abi Sor

better s I zen_tlhan conposiltions usiing i t ol

2 cqriidi ned We h| B y¢i ne9cr | &@uci neQs5 1058onposit | prs 76.5
cant-alning—Hi-stidine rather than-Phosphateexhibi-ted

3 hi dﬁer st Nl @Qy base bR/t hei r94ovs?gll sicdr e _97 86.9

4 (QORPOSTTIonTS| gy amd(6)q,fk) MOUGyPIoEphat e gpmbymed 77 |
wijth Sorbjtol| stabi Ibll)zoeal Al C alrbr?;s as vvelfpass a

5 cqrgsosi ti pf2 cps@ aijni|ngp H §8i di ne93angd2Sor|bi &8 WwWién 71.5
cansi-deri-ng HPLC datla alone {Cogmpostition 3 vs.15).

6 sty 3: Phpbhent dotbi hdti ong A5 Pfépar atidn | of 62.0
CaQrRgosT T R Cond nat ke Sty BgfM ter VIewiNg g1 1

’ tl“ergéZ como?ﬁati%‘n stjudi esggbove% :gﬁ\bi nat?’gn Zt udy

8 wWasss preppded| ¢dnpar|idsy the int|eg9sact Bong of 94 ye&ine, | 77.7
Priol i ne—apnd leucine wmithi 3% Sorlbitol and 20 iV

9 Hi|s¥i di ne| 3¢ n| abdi|tijof sPhce AT mafSngt pekd| 87 83.2

17ROy T B | B YA ¥e (T g oFa I 54 | [ 802
i nvestigajed ps an ijsotoni c adjjuster 1 n [Al

conposCoimpasitionsB,t7he apd eV weussdlafdde THEXoW PRAG MY ah@Fults
PCT/ US2006/ 007571 strength studies, NaC was used as
a nodel conpound. Although the data suggested that

hi gher Cbﬁghﬁng%ﬁ%%ﬁbﬁk écﬁ‘@%ftfo&lﬁﬁﬂé ﬁ?lllomngb“;&cldsfbns were drawn.

absence of stabilizer, this conposition "1teration was
Coomositied 10 wias eeletted fdrfuse.e htcrepsing Sodrital sonaniratiedpustedstability

o B ST G Sy L B CoRat b oo
(CdhpdsHRire) WitHSiyRehd (@%mg%@ﬂ@h g?%&&g& g%ﬁ@’ﬁ%ﬂetcrﬁgﬁ iRkRka0flity.
Comaption 8| whishsoolpied o desoi et erceiLauciTaeva7o be a betier
stabilizer than compositions using Sorbitol combined with Glycine or Leucine.
Compositions containing Histidine rather than Phosphate exhibited higher stability based
on their overall score (Compositions 5 and 6), although Phosphate combined with Sorbitol
stabilized AIC almost as well as a composition containing Histidine and Sorbitol when
considering HPLC data alone (Composition 3 vs. 5).

Study 3: Component Combinations

Preparation of Compositions for Combination Study 3

After reviewing the 2 combination studies above, a combination study was

prepared comparing the interactions of Glycine, Proline and Leucine with 3% Sorbitol and

20 mM Histidine. In addition, since AIC may not need carbohydrate for stability, various

salts were investigated as an isotonic adjuster in AIC compositions. In the previous ionic
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10 Com positions with Conbi ned Conponents Conposition
Hi stidine Sorbi dycine Leucin Proline NaC n0Cs s tol

We@2006/0964920 M 3% - - - - 178 2 20nmM 3% 110nmWPEeT/USB04d/007571
3 20nMM 3% - 110 - - 312 mMm4 20 MM 3% - - HO W - 304
520 MM - 270 MM - - - 286 6 20 MM 3% - - - 570 1266

rn. M* Histidine KCI Na Acetate Na- KH2PO4 S04 7 20
stramivthlskidies, NaCl wag fi8ed amm 180(%) cnﬂ‘dbeulil%l (AmiMlgh t-he-da&%iggé%ted that

2 - - 115 - - 29
hig}ggr ig%lﬂc Siength ?s det1‘i111513ta 3 n ?ZL@ mstablhzm IHYIS cg@pp@@on
ite1%ﬁ9n waOBFi0d ot vk Hﬁfer&r‘f BAlsHrlidoforllB Qﬁiﬂgtgg 1ﬁ&het flesence of
There was an error in the preparation of this
Histdnpas iatsiabilizeThe conposition was intended to be 57 nM

NaCl he AL.C concentrati.on af
i a1y STRARITPTS ¥ 8P oA O e Hpid 30 15Hlg 17 using the

corAbidatts dRY¥wh NTHE gH Aeadi c&%sn%ewgegdﬁfs[ednsd fuahdn the
absorbance at 28 nposi ti ons were further

coramtyozle@rcwrmgesqrrbed Esreand SEC- HPLC by met hods as
descri bed herein. 83 WO 2006/ 096497 PCT/ US2006/ 007571
Tabl e 18 provides a matrix for selecting conbinations
of conpositions. Table 18 Mmeinx for Sel ecting

Conbi nati ons Compositions with Combined Components
Composition| Histidine | Sorbi | Glycine | Leucin | Proline NaCl mOs

S tol e m*
1 20 mM 3% - - - - 178
2 20 mM 3% 110 mM - - - 301
3 20 mM 3% - 110 - - 312
mM
4 20 mM 3% - - 110 mM - 304
5 20 mM - 270 mM - - - 286
6 20 mM 3% - - - 570 1266
lnM**
Histidine | KCI |Na Acetate| Na- KH,PO,
SO,
7 20 mM 145 - - - - 278
mM
8 20 mM - 140 mM - - - 299
9 20 mM - - 115 - - 292
mM
10 20 mM - - - 115 mM - 301
11 20 mM - - - - 155mM | 413
12 20 mM - - - - - 21
PBS 480

control

* Actual osmolarity measured at tg
** There was an error in the preparation of this composition. The composition was
intended to be 57 mM NaCl.

The AIC concentrations and recoveries after dialysis and filtration (tp), and after
7-, 14-, and 28-day incubation at 40°C were determined using absorbance at 280 nm.

Compositions were further analyzed by RALS, IF, EF and SEC-HPLC by methods as

described herein.
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t7 t14 t28 RALS IF EF MP Re MP Re MP Re Avg. PBS 47
87 49 57 64 33 33 01 49.1 1 76 91 68 99 95 97 81 99
wW@008/M9dE97 2 89 91 47 99 84 95 78 93 73 85.0 3Ir@HUSHOEI®7571
99 93 98 91 95 85 88.6 4 85 90 47 100 97 100 98 98 82
90.2 5 87 92 55 97 96 95 97 82 97 90.4 6 25 87 42 25
53 0 28 45.1 7 83 90 50 67 71 75.5 8 87 90 41 76 77
64 56 Yaplg!8 gropidege matrig JorglegOng 6or5bingtiork®f8EmPOsiBEns.
65 38 46 25 59.3 11 81 90 44 43 49 22 11 55.0 12 81
90 57 99 90 96 87 87.9 5 Five conpositions fromthe
combi nation study were selpgdieds 1, 3, 4, 5 12. The
conmpositions all had simlar results. Conparing the
various conposi t M#&ix ﬁoneSetemmguﬁon@]nnmmSusu ons were

ara . Satrt—canmot OF{Jb d—asTan leu o=@ UJtUDlCI

NPT v I~ alcaoar At il hat Al
.:‘:!J?'M'&VTFLL FF ok o £ Realy | (AP yliqf.mTMPa 11%9 Avg.
E3dsi ¥l on &7 dchVell etk dr 6n |t i 331 of L 491

cohp sft’@ on $han68t| hadd n_tHe |pi e9701581rcund99b1t68t 87.5
do2s |no%9 havel quitficiler® |osdollari py. | Gaposi PBons73 | 85.0
coht gi n85g | Leudi e pr| Roolji g W t holl stgidiine amnd| 85 | 83.6
So4 bijt 085 (Gmorgoayt) ongo@ [ang 4) | Propvi dd [DeTHET |57 7902
st abil I gAL1Ogp T _nggluﬁoﬂ TR W 5510 JI97I:SU(,II th-J'97 90 4
RSV S i U 2 A T i o D0 74 P B A
f‘:h:ny,r:‘,” cortl dedl i th Sorlbitoll | Chhpbeiitilon 3 ahd 4] 755
\/Qg 2) Shug 45 cfthel ils 763 ndift ér | sb4bl [367ér |wit hbut | 70.8
So? hilt of 7 ( Cobthds#lilor] 5P thad eithd® Corpdsition|3 of 56.8
4.10StludBb 4| A% qr 38 evi leviSnd t38e |3| cadrb| st ijoh st udi es,| 59.3
a i nal 8lcom@nat 44n st udy wag |preparedito study|the| 550

efipeqt sgiof | cymopent S a@pablog of | meg N g7/ning the PH a7 9
desired. Z0 Since a conpositiom comtdaimi ng 270 v

R T R

[

it resiffs o 5006/ 096497 PCT/ US2006/ 007571
ICﬁrT'_[IJ_g otg{p%glﬁglfenv hg S‘rﬁﬁéjsn\{\érfs the I%ellomgg 8cr)]r?crl]1t1s?onlslv§grg (cjlrawn
Salt cannot be used as an isotonic adjuster consistent with earlier observations that AIC is
unstable in the presence of salt (Compositions 6-11). Composition 1 scored better in this

round of composition than it had in the previous round, but it does not have sufficient
osmolarity. Compositions containing Leucine or Proline with Histidine and Sorbitol
(Compositions 3 and 4) provided better stabilization than compositions without Leucine or
Proline (Composition 1). For stabilization, Leucine and Proline are better components than
Glycine when they are combined with Sorbitol (Composition 3 and 4 vs. 2), but Glycine is
a better stabilizer without Sorbitol (Composition 5) than either Composition 3 or 4.
Study 4

After reviewing the 3 combination studies, a final combination study was
prepared to study the effects of components capable of maintaining the pH as desired.
Since a composition containing 270 mM Glycine in 20 mM Histidine pH 7.5 performed

well in previous studies, the compositions outlined in Table 19 were examined.
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conbi nati ons shown. The pH of each conposition was

adjusted to 7.5, and the conpositions were prepared
w@ewenglispy to the nethod descri bed herein. 5 Tedl/eS286/007571

Conpositions with Conbi ned Conponents Conposition

Hi stidine dycine Phosphate, nOsm nonobasic 1 20 nmM

270 MM - 300 2 - 230 MM 20 nM 268 3 5 mM 285 M -

330 PBSompnsitiohs w2 prégarmaogitii therComysrnenprgrdriedasladl using the

at .the use of Hi st j di ne versus Phosphate _coul

be
o BRI TSHO T AMAPE RE A HRBAS R a5 il Va0 r é%g et er
coﬂg@&%ﬁ{s%&é‘g aagglte@racé&glfn hd ﬁﬁtﬂl Rod EQS)CH@&I Rl | tinme
Ints were term ne si ng sor bance at 280 run,
and are shown in Tabl e 20. Tabl e 20 Conpositions with
Conbi ned Conponents: Akqg Ozigcent rati on of AIC at
5 A280 Sanple % D al ysis to ekl 130C 9% t 14 40C Recovery
( In) of tO (Célﬂglmﬁfmst'@ltfl@drﬁ&}led% nea3. 5 27. 11
103.02 27.7 4 28.54 119.6 26.99 98 .75 26.01
96 08o2Biod8 | 2 Histidpre26. 30 4Glyomel2. 15 Bliospia4. 10 ngOsm
112.3 28.77(98.85 28.98 P2.56 27.14 |Prmbadbasic
concentratigns f2ormb28 wer e 21otmcquilred. Conposiiti onso
were purtherl anal yzed by| RALSy i1, EF andgghés- HPLC byes

Methiogs as Jgescriiag nergrn 285%,['r_esui s of_ RAL 330
Inmeasul UIIUIIL S dl © SITITOWI I I Ul © . U DUI Ubt
onfl.c) fromithic o COIltI'OI 512

anmmmo t Ancl ol Aan Mt e
\IUI'PU\)' l.l UII\ o} T I rmrorTir o DU uuy, u. u\'\zl o1 UTT mac

table (Table 21) was 20 constructed. 85 WD
2006/ 096497 PCT/ US2006/ 007571 _ Table 21_Matr i
Sel ect FAMESFHHPRRY PIEPrePargs sy h Ert Eheruse OAH@tldenﬁ %qutPéssphate

co@é}% cé@%@ﬂ&@%@ﬂ%’cﬁ@m{\{ﬁﬁgﬁs ABrecofdies §§er&9al§§xs ard Rfeer

10  filtration (ty) after all time points were determined using absorbance at 280 run, and are

1\
A

shown in Table 20.
Table 20
Compositions with Combined Components:
15 AIC Concentration of AIC at A,gp

Sample % Dialysis ty % t740°C % t14 40°C
p Recovery | (ug/mL) ofty | (ug/mL) ofty | (ug/mL)

PBS C. 103.5 27.11 103.02 27.76 105.94 28.54

1 119.6 26.99 98.75 26.01 96.34 25.38

2 111.3 26.30 46.05 12.15 91.37 24.10

3 112.3 28.77 98.85 28.98 92.56 27.14

Protein concentrations for t,g were not acquired.

Compositions were further analyzed by RALS, IF, EF and SEC-HPLC by
methods as described herein. The results of RAL measurements are shown in Figure 5.

To select composition(s) from this study, a decision matrix table (Table 21) was

20  constructed.
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Control 1 79 87 54 100 55 97 79 97 66 80.0 2 82 83 47

95 24 85 11 72 80 66.6 3 83 87 68 99 97 100 93 100 95
W@®2006/0%anpari ng the various conpositions, the POI/USM0610P7571

concl usi ons were drawn. 5 Conpositions containing

H stidine (1 and 3) provided better stability than

those containing Phosphate (2). A conmposition with

| ow Hi stidi ne concentrati dhakiadl hi gh dycine
ncent r Matyix foCSeleoting Comb3hatpooy Oém:bdhehtsqm AIC
qtability than a conppsid&ion wih fj gh Hsfgdine
goncent [ &A1 | apd| gFl DW NFpY L RiE COM$ETRAT T Oip Rc | Ave.
(@mwost sz on Ixg [THE AlH :Flg;ngLOL:u(iM/-\ G0S TSt 06
st@}ﬂlngl n the|absence| of Thie” best pH for AI'C ijs™

—Z_O)\ AHE—i-s subst anti Ih/ ch
}

R ldl 10 = A PSHa a lealr
%‘ bR 1,5’54 ORI A Yo d Aed 80.0
Ao Tolide at B3 L bt ¢ it ek I8 bl b oHUCE T30 [66.6

il3sal ubl 83 and 84 @ua PIspelT es.| e | 9Best| KONHOGEN92.6

for maintaining pH for an Al C conmposition is H stidine

at pH7.5 . followed by H stidine at pH 8.0, and

Ph os pRwaLps fig vangus pempasitens, the fellovese C@itséulambl veere drawn.
CoripdsiteorAG

o R e HRRR L Indy PO el MBS LydHose containing
Phosplte (29, Aagvanpiisgtivinveith oweHatitline tebaceneatioCardiay dily’z’dn@es

ble A.C _.co S on a act ose, Sucrose,
ol SRR Wl S o
Histiéielel 6oit@nSatgar hd d—l@ﬁz@@gln@boﬂ%hgaﬁ&?gf %ﬂel) The data
Sorbitol and 3 ucose provided I nprov stabi ity over
sugggst thabAle h%/@@@itsé@l%md ebseige ofda(di rT(l]le :basgqﬁ-hfor IMCSQITE (range
7- 9)%@@% fiov suf)ggnt allg/ shg L sex%% nggrilpite | oge %ﬁ éj %ulé i degraded

l1quid con‘posn

AIG équqrea&tun‘e%dbe m&smﬂﬂproau@ﬁécﬁ@&e @Ma@é?@%ﬁe(ﬁ ecies. The
mM Hi stidine, 285 mM d ycine; mel

bestlﬁﬁo HOBFIH'gOY @?@tW@%ﬁOﬁ an AJ@Q @omomms&ﬁmudm@ pt lﬂ@ Trivl
foll@véﬁplb}nﬁlstlﬁﬁfé at ?H? %/ a§g pRbS %lage-s{?r | p % g gd(? b@q most desirable

has been det al |re

D

' Ammaﬁsmclisefor a E@blwﬂl(é Cdmpcislttcbnlmdl S‘mM&Eisﬂ&lSm afonk NGlyRIE; Sl%Bfeucme

L veIp bea arent 1o those skilled in 25t
eucm rgh gﬁ% (ggesr the best ﬁ?aﬂw@y@r@% dorgF stete AIC
comlpﬁsdﬁm h&nLaﬁﬁseV@J&Q®/aﬁ)@ of? %/dg@ g/ %Tt%gél'ar%dqjaf QS€ are

What is clained as néw an esire e prote
reducggspgars phoeking ot HPhE remilﬁStaknheS(abﬂsl dnsl:Gliicos8 provided 1mproved

Il |S|n structural ly stable con ate
o B A OB b et ok 18 e eomplEr dos
follcamng nq)mg@dﬂeomafah e fus@idr ﬁqﬁh@' Whpekieeh b &r&@ﬂ@ﬁ% Shhg A at

mmno%? mul agory sequence SS and wherein

teml%?&%‘i‘fé Ve ARPY e degisapindaboubs® dagnre fint mdd pasidnog 285 mM
Glydaf%éé 3?@%101'01@%33&@, P10 Al &Hﬁm%?gpcf)fd e @Iisl,t{dirget]gO m%y&i‘le, and
3.8 % Sorbitol.

The present invention has been detailed by direct description and by example.
Equivalents and modifications of the present invention will be apparent to those skilled in

the art, and are encompassed within the scope of the invention.
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about 9.0. 10 2. The conposition of claim1l wherein

t he conposition conprises nore than about 70% of said
weovpgabe nol ecul e i n non-aggregate form at apPCT/US2006/007571

tenperature of between about 2 degrees C and about 8

degrees C as neasured by Right Angle Light Scatter

(RALS). 3. The conposition of claim1l wherein the

conponent capabl e of mai nt@LAIM§ the pH 15 is

selected fromthe group consisting of non-pol ar

and ngn- negat i vel. nents. 4.
The coﬁ\@eifstqlsﬂle s Brd g {Sidkare b Bt SRRGAER et ot the
Un&ieP8hk& i¢f maintaining the pH is Hstidine. 20 5. The
conposition of claim4 wherein Histidine is present in
1.t he&mmnsltmmmlsmg acs@ueterﬁllryatabwcmﬁugm mebnulabwhmein the

1 ut 50mM 6. Co osﬁ% @.of Ct%
COW%SF%F’H ‘”ﬁP GOESS ascod‘r‘ %IB"“ 2 R 8r?°’&’?“5mg an
imAAn6ANGANbFAde0ehce (1999 i@ fMeRROME coRvbanen ARt cafpiMes a

7. The conposition of claim1 wherein the conponent
copppebt eapeblerpdinpainteimingthe RE Qithe ¢ampmsgphadiee ragge of abpyi6.0 to
ab&ﬁ@ﬁps't'on of claim7 wherein the Phosphate is

préséent in the conposition at a concentration of

bet ween about 5mM and about 50nM 87 WO 2006/ 096497

PCT/ US2006/ QQ7571 9. The conposition of claim?7

2. whem8f fompesippibeihHaife] pdiefsiedis sPmPASTPR CRBRRIRSS MqTe thagiabout

[
709 R BB ftele B IPERAR o A e A D cbout 2
degreqrsp@ sid hlout Bsleprees Des mamgecdby Riglabimgle Fight Scatab RIALS).
8.0. 11. The conposition of claiml1l wherein the pH of
the composition is in the range of about 7.5 to about
3. 8. 0.7hd QohBoesitl e o LARBP B kR Bk c6 Hérﬁ c [eeéﬂ’rnilfi&lm&éthe pH
conprises the hexainer notif AA 1
is &@tﬂmdsfrqm the sbup Peisipting wheerpealar mnwcssnts@n‘é mpselsgftttvely charged
o GACGCTCC; GACGTCCC;, GACGITCC, GACGCCCC,
A CC;, AGCGCTCC; AGCGICCC, 15 AGCGCCCC;, AACGTCCC
AACGCCCC; AACGITCC, AACGCTCC, GGCGTITCC;, GGCGCTCC
GGCGTCCC; GECGCCCC; . GACCGCTCG, GACGTCCG  GACGCCCG
4. cacEhy compogiterytrainnErlirrashe scpevemte m@&mfee@ltammg the pH
1sﬁf'rmgca AACGCCCG, AACGTTCG AACGCTCG GGCGITCG
GCECTCG GGCGICCG  GECGCCCG GACCCT; GACGTC, GACGTT;
GACGCC GACGCU; GACAUC

5. The composition of claim 4 wherein Histidine is present in the composition at a

concentration of between about 1mM and about 50mM.

6. The composition of claim 4 wherein Histidine is present in the composition at a

concentration of between about 5SmM and about 20mM.

7. The composition of claim 1 wherein the component capable of maintaining the pH
1s Phosphate.
8. The composition of claim 7 wherein the Phosphate is present in the composition at a

concentration of between about 5SmM and about 50mM.
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20 GACAUU; GACGUT; GACGTU; AGCGIT, AGCCCT; AGCGTC,
AGCGCC, AGCGAUU; AGCGCU; AGCGUC, AGCAUT; ACCGTU;
WORAOBGIE49AACCCC, AACGTT; AACGCT; AACGUC, AACERALT/US2006/007571
AACGCCU; AACGUT; AACGTU;  GGCGIT; GGOCGCT; GCGCGTC
GCCCCC; GECAUY;, GCCGECU; GGCAUC;, GGCAJT; or GGCGTU. 25
14. The conposition of claim1 wherein the | SS
9. C on’ﬂhé &&Spdshmn&ﬁ'q:lt&m%wh&emmﬁﬁ%mﬂ%WBﬁéﬂﬁbosition at a

E CCGTGAACGITCGAGATGA- 3' SEO I D
confEyTEion of e ISR R ANOST FLARETORMG  ( SEO | D NO3) |

30 5 TGACTG'I'GAACGTTCCAGATGA3 (SEQ I D NO 4);
5' - TCCATAACGTTCGCCTAACGITCGTC- 3" (SEQ ID NO 5);
10.5' - TIGACTEHGARBGET TROAGATBAeR th¢ SHQ IR dd@yB)sition is in the range of

BGTTOGAGATGA-3' (SEQ ID NO. 7): or 88 WO
ab“é‘b?)é%%% CT/ US2006/ 007571

5' - TGACTGTGAABGTTBGAGATGA-3' (SEQ I D NO 8), where B is
5-bronocytosine. 15. The conposition of claim 12
11. vvheTh;fF Wmmnl@s)f@&mmh wherein the pH of the composition is in the range of

CGTTCGAGATGA- 3' 5 16. The conposition
aboél 7;:gI@%A1‘|cPrnGilE wher ei n the conj ugate partner is an

antigen 17. The conposition of claim 16 wherein the

anti en is an allergen. 10 18. The conp03|t|on of

2.c] aTﬁ? q@ngsei; of dae lavhepidhe 1SS sunprases thefhegpmegotif

QF?yp conS|st|ng of Crustacea allergens, insect
rgens, manmalian allergens, nollusks allergens,

pl ant aIIergens and fungal allergens. 19. The

co osition, of cl ai.m 18 wher he al.l erg
ol ahie SRR WhggE ?%%ﬁo%msea b moefchhBorec;
GAQL@W@Ct car@fretacRcEEOcEhRGEPIPEE SABE GITEN! R@}CGTCCC

acid selected fromthe group consisting of H stidine,
AG@G}@CG@ ANSFEUCCn 8 AQRUCTCA AATGTTAE; ARCOLERECHEGCHTTCC;

Gl EPSE LRI ELT AR AR P RAGS B D Al eca

GAU@T’EZ@CAQEJG@T@GGA@UGTT‘CGhACKC@DQSG AGIC@tCaG; AACGTCCG;
concentration of between about 230mM and about 285nmM

AMKIOGCATRACGRPESEH HiIArCET CEl; SIGR TGS KrCeorpiC SiGgGACCG;
I

A BCEOR A i, QR SRRG  uc

GAGGICUSs 6ACHEUT;TGA CNMPrA GOGIT; O’fGCG&ijAZKE(\'WGL’ AGTCGOE,

ACEBIM TR UL R GRS R GCGUT; AGCGTU; AACGTC; AACGCC:;
AACGTT; AACGCT; AACGUC; AACGUU; AACGCU; AACGUT; AACGTU:
GGCGTT; GGCGCT; GGCGTC; GGCGCC; GGCGUU:; GGCGCU; GGCGUC;
GGCGUT; or GGCGTU.

14.  The composition of claim 1 wherein the ISS comprises the sequence
5’-TGACTGTGAACGTTCGAGATGA-3’ (SEQ ID NO:1);
5’-TGACCGTGAACGTTCGAGATGA-3’ (SEQ ID NO:2);
5’-TCATCTCGAACGTTCCACAGTCA-3’ (SEQ ID NO:3);
5’-TGACTGTGAACGTTCCAGATGA-3’ (SEQ ID NO:4),
5’-TCCATAACGTTCGCCTAACGTTCGTC-3’ (SEQ ID NO:5);
5’-TGACTGTGAABGTTCCAGATGA-3’ (SEQ ID NO:6);
5’-TGACTGTGAABGTTCGAGATGA-3’ (SEQ ID NO:7); or
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30 25. The conposition of claim?24 wherein the Sucrose
is present in the conposition at a concentration of
wheirsesnaInbout |1 % and 10% 26. The conpositi onPO¥f/USI0aé/M7571
23 wherein the carbohydrate is Sorbitol. 89 WO
2006/ 096497 PCT/ US2006/ 007571 27. The conposition of
claim26 wherein the Sorbitol is present in the
5’-TOANASI TG AABOTEBGAGAHRA TS BQ [DINO) wekere Boie Gtbrdfifocytosine.
and about 5% 5 28. A conposition conprising a
conjugate nol ecule; H stidine at a concentration in
th -and dycine at
15 a Slc;lﬁ‘“{:en A fog%q?irgl %e@\ar'%egelgke@%fsi Wusg%i nM %/o about
-B@QQNKHMMHMQGTE@GAEQQME@saI|on has a pH in the range
of about 6.0 to about 9.0. 10 29. The conposition of
claim28 further conprising Sorbitol in the range of
16.2bOfe c’lontg%sﬂ A% ¢ ng 1N RerERROSAih irtrfek%'em
furt nprising Sucrose at a doncentration o éﬁout
200nM t o about 250mMM 15 31 The conp03|t|on of cl aim

28 erein sai S H.in t range of
17'aboﬁ@e ‘?Or’@’(tsgmé‘kfgﬁfaqlgol& em‘F %mgl%'ﬂbss?nc? Bf claim
28 conprising 5mM Hi stidine and 285 mM d ycine at a

20 pH range of between about 7.0 and about 8.0. 33.
18. TheThoeqrapistticarpfctain 14 wm@@ndbfnﬁiqrsﬁtmlg soloeirdl Fiosy theigrmap

€]
coriin PG MM EsR8ery infies LSBT eRin G “ER e S’
alleQemp) pishinglerRndylabll Sl Mgerg&BMM G ycine, and 3.8%
Sorbitol at a pH range of between about 7.0 and about
8.0. 35. The conposition of claim28 conprising 20 nM

H s
7% EhE DR A1 i A2 DGR URlec bt
antenpash hilon of cl aim 28 wherein the conjugate partner

is an allergen. 37. The conposition of claim 36

wherein the allergen is a plant allergen. 90 WO

20. ZOO@HQ sﬂPcﬁT({f{é%?anopﬁJQ@i&SZJmpl%gng é&hﬁn&%'ﬁ@ﬁiséelécféﬁ fRm the

claim 37 wherein the plant allergen is Ragweed anti gen
gropprioonsadting® 1 3Bstidhnd, ydpting, ilsdehctmaphosding, dmolprequid deldnipy.

| yophi l'i zing the conposition of claim23 under

sui tabl e condi ti ons.

21.  The composition of claim 20 wherein the amino acid is Glycine.

22.  The composition of claim 21 wherein the Glycine is present in the composition at a

concentration of between about 230mM and about 285mM.

23.  The composition of claim 1 further comprising a carbohydrate selected from the

group consisting of Lactose, Sucrose, Mannose, Maltose, Sorbitol, and Glucose.

24.  The composition of claim 23 wherein the carbohydrate is Sucrose.

25.  The composition of claim 24 wherein the Sucrose is present in the composition at a

concentration of between about 1% and 10%.

26.  The composition of claim 23 wherein the carbohydrate is Sorbitol.
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40. A lyophilized conposition conprising the
conposition of claim29 or 30. 10 91
WO 2006/096497 PCT/US2006/007571

27.  The composition of claim 26 wherein the Sorbitol is present in the composition at a

concentration of between about 3% and about 5%.

28. A composition comprising a conjugate molecule; Histidine at a concentration in the
range of about 1mM to about 50mM; and Glycine at a concentration in the range of about
50mM to about 300mM, wherein said composition has a pH in the range of about 6.0 to
about 9.0.

29. The composition of claim 28 further comprising Sorbitol in the range of about 1 to
10%.

30. The composition of claim 28 further comprising Sucrose at a concentration of about
200mM to about 250mM.

31. The composition of claim 28 wherein said composition has a pH in the range of

about 7.0 to about 8.0.

32. The composition of claim 28 comprising SmM Histidine and 285 mM Glycine at a
pH range of between about 7.0 and about 8.0.

33. The composition of claim 28 comprising 20mM Histidine and 270 mM Glycine at a
pH range of between about 7.0 and about 8.0.

34. The composition of claim 28 comprising 20mM Histidine, 50mM Glycine, and
3.8% Sorbitol at a pH range of between about 7.0 and about 8.0.

35.  The composition of claim 28 comprising 20 mM Histidine, 50 mM Glycine, and
210 mM Sucrose at a pH range of between about 7.0 and about 8.0.

36. The composition of claim 28 wherein the conjugate partner is an allergen.

37. The composition of claim 36 wherein the allergen is a plant allergen.

950
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38.  The composition of claim 37 wherein the plant allergen is Ragweed antigen Amb

al.

39. A lyophilized composition produced by lyophilizing the composition of claim 23

under suitable conditions.

40. A lyophilized composition comprising the composition of claim 29 or 30.
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