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THERAPEUTI C PURPOSES Cr oss Reference to Rel ated
Applications [0001] This application clains priority

und LS C.119(e to U. S. Provi si onal
App ElJEIA 4k C D SUSTAINJIMMUNE RESPONSES

2 et MHCEME RS \gﬂ@c‘i’ﬂn PLIGPERFOR ML PHIYA i or
| MIVONE RESPONSES AGAT | CCA

EPI TOPES, FOR PROPHYLEHERAPERITEERAFOSES PURPOSES;

the di sclosure of which is incorporated herein by

reference in its entirety. Background of the Invention

Field of the Invention [0002] Enbodi nents of the

i nvention discl oseddRERIGE &) RESed A pPELHGHs and

conposi tions for inducing a MAC class T-restricted

i mun¢000d$poriBes applicbng robdimis noyidritg undat AfeU&nd. § 119(e) to U.S.

IR LT AT T B —
Nty el ENH@'\NJQ’E empds BRASN M RIURH g&ﬂr M n%@AINdsT MHC

conpositions, their nature and the or
(BUSS Of RESIPRIGTEDY AHERIGOPES, VIFOR hPR@@yIYarAeCHﬁ e:cmu THERAPEUTIC

i pt f. th R | ated Art Th [
E’ﬁg&&%ﬁzﬁe{ cﬁﬁlc?s?lgfo% %}fﬁa)%iiat qreigr Ry cIPr%rrlce in its entirety.
Recognition [0003] T Iynphocytes (T cells) are
antigen-specific inmmune cells that function in
response to specific Bakepend of thadiventi® | ynphocyt es

nq t ntlbodles they produce are also
c entities. However, unlike B

| ynphgnm!zps Bhatsithént§l 9 Rt m@@rﬁf&ﬁqﬁsctl&ed Eh@fe'ng?é]ie t@ rffethods and
free or soluble form For a T cell to respond
asmpesettonsfor indyeing @si\/IHﬁieclasarItregnned mnlnenéamsmhst Candi controlllng the

resenting c I known as the .ngj

P G Rl e BRI e SoRATEPORIERE flogins) imppinotrgit itsrention in
pABYESIR ﬂrb&:sé@ aM%rebb/art\Mﬂﬂzﬁfj}' eltfof nlle?ltsqlefa{ee&ﬁﬁll Memc compositions,
native or "self' cells fromforeign cel

fhsirgetire endhthe ozderdtiraiger andabute Wﬁmlnlmem by whichabey are effectively
pLgsent potential peptide epitopes to be nonitored
suebsequently by the T cells. There are two types of

MHC, class | WMHC and class Il MHC. CD4+ T cells

[ nt er act Wi t h cl ass [l WD 2006/ 071989

De el protei ns and predoni nately have

ahelperr e whi £..CD8+ T cel ' ract with,

cl ass | 0coln li e ¢l Recognition

cyt ol yinos) phmghmﬁ&sytéat(tr &ﬁ@rhr@fanﬁgéﬁ%&@f‘c i8R cells that function
exhi bit regul atory, particularl % suppr essi ve,

M isenongto spetific mqqgearsgn@]paﬁs peytes and the antibodies they produce are

also antigen-specific entities. However, unlike B lymphocytes, T cells do not respond to

antigens in a free or soluble form. For a T cell to respond to an antigen, it requires the
antigen to be bound to a presenting complex known as the major histocompatibility
complex (MHC).

[0004] MHC proteins provide the means by which T cells differentiate native or
"self" cells from foreign cells. MHC molecules are a category of immune receptors that
present potential peptide epitopes to be monitored subsequently by the T cells. There are

two types of MHC, class I MHC and class Il MHC. CD4+ T cells interact with class II



proteins with a majority of their structure on the
external surface of the cell. Additionally, both
weobkewsewsof MHC have a peptide binding cleft ORCTUS2005/047440
external portions. It isinthis cleft that snal
fragnments of proteins, native or foreign, are bound

and presented to the xtracel |l u] ar _envir.o t . :

Vet Biotecs 4nd PeeomuRAtel B \scrhaneE BB RRE euF LY Abgallp interact with

A gh Ml {e%%dg)QedEnﬁﬁtél§ hatSd BHolhepMHGtypd, Kiktlehdh of them can

can recogni ze an antigen, if it i's presented on the

MCex ibiit Segutadery, paetiemdrlyi sipp@bdied fivd@on.e Both MHGate transmembrane

an antigen is not _displayed by, a recogni zabl ' s

DR W1 F A arLy A e SEOYREAD th g G eaT BREERa R FeAdditionally
' T S ichiiGe biAlinkRe:ft HERfelrdR RN Mrtd@s ATt is in this

?%gg%%ﬁ?égﬁghsﬁg§g%§§£?%a%%e@% NHC—pep{ide coﬁgfexés 1

alefl thatomedldfragnoentshef presdinss hatjesorofordifye drertrowrel and presented to the

response. [0006] Peptides corresponding to nom nal MHC
extepssllylargnVgpna@t | restricted epitopes are anong the

si npl E)%bs]f or QIIQEaI%Hta{.nQQEh f)ﬂ%%,tiﬁ@ﬁeﬂ%e(A%s? MRpRY ah@gens to T cells
r I ndu f

t he purpose of cing, anmplifying or otherw se _
Eing e BEHG g Tt dells Fac edchgries porségenDesipist eresantedfepethe MHC.  This

that peptide epi es. have peen shown to .be effectiyve

FRUUPRFY latcalfﬁé‘- @fﬁ%sgﬁ“ﬁ& iIE ay, AR P &8@ d‘FPIaXeé{ ﬁy a recognizable
YA€ Sthe & QMERI Bt rdcoShizt 2Ry Rt QB SntideR Qighal. NT CENOspecific for the

hé}% [ ’cvggy ﬁegls been rvce(z)%y ZI iam' ted. Thi gléles ggll_ue to two

peptidefbaahdrosa recdgniZable MbIET biph 4o thesoMH{epeside prINplexes and proceed

profile of Q&gﬁides, caused by rapid renal clearance

HhF GFXLSIREET UINUBYPHFAETRIASS resul ting in limted

acces APGenfides cbigsdondik ftb Glogiieal MHC class I or class 11 restricted

antig A&?Lducgg T é%lIq¥%c%%torO(TCIQ-dependent

spigrpet hrgaradngntie §isipdesalorhs of enfigeduba can bardglivergd for the purpose of

strong and.sustai ned i nmune .resppnse, ..and :

SHHETE BRI O SURESE BRI doeHdsRgpserResiil fhg fact that

%Qét%%git&gas IhEDE beén ARG e RB@e in MRF £AVektimUREN®n vivo primed T

'ar ge doses of peptide or depot adjuvants, in order o

tcell tinesc clouesnor T lell hybridoews RReingsGE? afficer wiias hegreysry Hedted. This is

can triqgerfa vari abl e degree of unresponsiveness or

dugd e THRDHAHSn" unl ess certain i nmune potentiating

or m)gi;;l at irRg pach pRRh&kHeBC gpﬁ}jpfdﬁw eNpépiidesd, Gaused BAQapid renal
2006/ 071989 PgT/ 2005/ 04744 Sunnar¥ of th
i

t he
| nventleann§0@or i/Enbodégretation,aesulting ip Hesiea acaepsterfthon

inclu met hods d conposj.tions faor..mapi pul ati

and izgparﬁpﬁdpﬂgﬁwgpyiﬂ J@bﬂﬁfm§WF a?nf%%?ggﬁ%;ggCR}dqudmn

anpl i fighfche kibRe i(%‘[‘[qe)rtﬁﬁﬁ&&%eort ﬁnn%ﬂ‘ﬂd? Lhtesig 4nd sustained immune
0

restricted epitopes. 008] Sone er iments relate to .
met hodespoiisej andiparticatarlyr. respopserronsisting of dgh or AB1 gells, (progpcing IFN-

exanpl e, livering.to a ma a first.co sity . .
hat 1108 LS S MG dhe of ety Hhih 80 BRI deBfievants, i
or engofde (AtirdiBAzht MeRMitddK sodafel Fith FUpLiHESDan @ider a variable

degree of unresponsiveness or “immune deviation” unless certain immune

potentiating or modulating adjuvants are used in conjunction.



adm ni stering a second conposition, which can include

an anplifying peptide, directly to a |ynphatic system
wohodele1asanmal , wherein the peptide correspondBCTWSANS/047440

epitope of said first antigen, wherein the first

conposition and the second conposition are not the

same. The nmethods can further i cluye the step of
obt ai ni ng, assayi ng fgﬂgﬁﬁmﬁgé@%gpﬁ%ﬁﬁhd effector T

cell PCNS EmitodRRAs The fhbT HreeRMPRSEtiAN G&de methods and
i nclude a nucﬁélc acid encoding the antigen or an

tompusagesi forf nagipehting,hendoin. patisular r 8 odnpogi tehigsining, and/or
can_ include a nucleic acj bl e.of expressing the
SPEbEe e TamyApesPoe MG B d QT LR BP el | ver ed

as a [(ﬁ)@ on%effjh%lﬁ)dﬁﬁéﬁso?e%@ to RRMAE 0¥ Bmbhiz#§en. OThe methods

vir al Irst conposition can |ncIQQe an
bmmmhglenfar gxahyee dtlidengriad aamainmmh raofmtst evmpesitom, thhpmeludes an

exanpl e. The i munopote tlator e a cyt oki

EBIBI0ZER <M SEEHERHN PR e &R Anora o Rl R4 s tigen; and
a

%ﬁrg n{mﬁ’ﬁ@édﬂ[esggtahg] %Qﬁ&ﬁ r@fﬂléﬁ OnYinde@ G sfRpli g B@%’ﬁde ﬂl@ectly to a

I mmunogeni ¢ pol ypepti de can
ayipihiafiy sysgenp e tedmamitta whenein tiogperitide potrgqpepds tdeanc%mtOPe of said

be a first _antigen, The inmnuno ol ypeptide can
AR PR e e -
\’f!hE Hﬁthﬁék L4 dfu}ltﬁgrtlﬂé'ludeqfle Vikp Hﬁoﬂtéﬂﬁ é RedyidLChoor RtectiR@and effector

uvant can be delivered as "a conponent of
a gl o¢spaan, bacterium virus, viral vector, or

Vi -1i Kk ticle, the lik Th ! . .

9o:rggqup?]gnpalré]gkﬁﬁg;ogng)%g(gﬁfanlflpglgdeaﬁ Euc e1c %91% encoding the antigen or

'am%ﬁgﬁ’lgg&pé Al RkAf [RRof. ThEndBkd WBRIpB&SA @Bn GA&lude a nucleic acid

Include direct ™ adm nistration to the | ynphatic system

oﬂpabteeoﬁmmr&lsmgﬁhe eplitorecin agAPal sThamudrict asid ken be delivered as a
nphati c_system of the. manmmal can. i.nc

aawp?ﬂeg{ PEATRIAOZRMN A PRGTHIH nBTE: B Virly YRSHT veﬂ’ﬁ {7l qopaposition can
Rt a@qmn{l{ﬁéérﬁ’@ 'p@l’ylpeﬂfﬁeb%lci Qnt Mnﬂ{opﬁﬁhﬁ’atbﬂ{ e example The
nodes or |ynph~ vesse The | ynph node can be, fo

emmllpd);mtentla@u icam bs aayiokingy y toleBkeyiegepitor higaads anisthe élﬁ(e Adjuvants

odes. The .effector T cell e.can be a

e DR B Frrly el St ?PZ\:?%CF e pkde) |
respo an jyac &n MeOa Nifil de. Th
oyt oo TEA0P AT HHRCIHHEREACTIRBIR ol MeOul RUIDRITIR @epfide.  The
W%p@m&@e caombe kefirsf mtlg@uaﬁlfjieelrrm@g@gmg pylypeiNide can be
or T % ha The,. ef f ect or E resg &) can ik
dﬁ‘é‘feﬂ anght of 2 Pretogan) EWEWB’R’I Heus f"d’ia Vﬁ%ﬂ’ploé virus-like

= Qrthév'h@el aThdhdj et ok e 0QR3EH aEhe c@ﬁipbﬁ’d?l@ o<f alprotozoan,

a house keepi ng epltope or an inmune epito

ebxamplre, vililse voigl Vevter,i argvisis die gartickee oadrr lmkest 'Elflﬁ mgmsct eqmposition

%%IP 8:%?1 Jjélﬁgnet-faeg gggﬁw%gpo W%’?A&E‘:ﬁevgﬁ %ehv? eat gp ?%r{ HRlude direct
admihiekieh it %esiyﬁfﬁh&?d“sysieﬁﬁbﬂﬂ@ rRarG@AL | TOGiSeck @ﬁlﬂﬁils@ﬁtlon to the
whi ch for exanple, can have duration of between about

8ymphat1atswem7ofduhysnanTmel mat inclgde éneqtrﬁ@immetrmnu tatahyrgh node or
n ter on of. del i ver.i ste

R RrE 1 AR i e Svrig" Seb e Gl T Pie b sy or et

GRfeRe Bhe YRt n@ROMUN He V& Nexample, inguinal, axillary, cervical, and tonsilar

lymph nodes. The effector T cell response can be a cytotoxic T cell response. The effector

T cell response can include production of a pro-inflammatory cytokine, and the cytokine



days. Also, the interval can be between about 7 and

about 14 days, about 17 days, about 20 days, about 25
woayes/07as9ut 30 days, about 40 days, about 50 aayd]S2a05/047440
about 60 days, for exanple. The interval can be over
about 75 days, about 80 days, about 90 days, about 100

do28 T Bt 58T BTSSR et cspors
Aeffc h?otd‘ﬁgncﬁmf* OELIC @m@ﬁn@ fEPé@Z%Fn S RONBEEG M- G the like.
a pat hogen-associ at ed ant i odi ment's i ncl ude

met hop®1of t rmatepng)edctaaeﬂszeholIslekeepmlgg:pitbpe oesrc irineske epitope, for
nmet hod of i mmuni zi ng. The first antl

ts)gﬁn@:g@ ggggféqvgrtnégjstgh?r t@@ﬁdmrpﬁgmlngrs&gtc h ﬁglg agleng?e bolus injection,
I

F@E@%@ﬁ%ﬂug e@gértrg sé%og%alﬂﬂg%p’[l"gé;?ia?egg Q{%}C) or tl?engdlﬁllﬂﬁtermg step can

irehgletaadntiReub dgedien, Whidt fed exaaipls camha\rerrhlraldm ofﬂ)etween about 8 to

exampl e, cells infected bgﬁha bacter| um a Virus,

BB Gz4580R, The mRARRssCandRgluihen migeal Rsiaepr Bt agyoidhe delivering
T t

P S L P OO e S L 1 o v

GX}amﬁlﬁ), tlee iatetvak baiebeelﬂ;\agen ahoutH arslpbbutalgdsiys, about 17 days about 20

cyt otoxicit as a_tetraner SSa respons
davs) PhE 20 Qs FORLE0 apRbOuR 19 ﬁ&ﬁgéboqt MY& 2RiceD days, for
emmu*rﬂpw%wm be 09&%95&%'(19 s, 206 DB g s, ABLRABERYs, about 100
titre pat ogen Cl ear ance oratl on o a di sease

dyyspi amre.and the |i ke. The nmethods can further |ncI ude
obt ai ni n detecti ng or assayin for an effector

cel I 1938bnsdhe dirpivaitigrs eqn Bhe Gussse toerisr %ﬁl&eﬁe?nd the disease-
t antigen.
: ncﬁgfggeamcr]lgfﬁ eclalzil e Lot QQG&af%E ér#f}gl?‘xg E%a't etl- Q@Bmated tig

lvering to a namma t conposition
Enblodigiienes énciude| miethodciod tesadoglidigase hiilishg ah¢ idgemribedrmethod of
an i mmunogeni ¢ fragment thereof; adm nistering
SBRYRE o P ! SRES N R f g SRS Hean tgefa ke fatggt can be a
E@lésﬁ@@&?t A fattNel- BT @dd deNCalPibBke. PHELEH ?let B8y neoplastic cell can
I de corresponds to an epitope of the first
hetargpeel. Pﬁﬂmgmetﬂfmeﬂ @incdnintlnds, formxbmgle, odbls anfa¢tedyby a bacterium,

detectin assayin an effector T.cell response
AN Ry R T e PR S
[ 001511 00A5F0. TREREEL RSN Ee%géﬂsg cEeréTget,thQ&ﬁbyo&t least one indicator for

augment i ng an existing antigen specific inmmune
emmﬂnsaecytdlhme msa}h eol Elisan assag,| aicieotaxinity asstg rai taigaraer assay, a DTH-

co Sltl t i ncl udes ptide, directl
FSFRIIAL accl @F SiTRIPSS tﬂﬁ*ﬁﬁéﬁf BRe, Birier ﬁlsafﬁ%cayﬂal&bmn of tumor
?)%Ug‘ié%é‘l@ﬁnq\%crg:ﬁe aPatkfYeh ORRe, of)atﬁnl?ﬁcnael'éhlgﬁ& AdiothiRheb a disease

conposi tion was not used i nduce the inmune
syspions end Tedikeet redsetbads cfaurﬁltﬂeer includeucksaiolngaidetesimg or assaying

et ec r . assaying far augmentation of an

g‘ﬁtap Ctgb'gff’lil feép‘?‘fy%ﬁ{ﬂ]t@e?&ﬁ%t%fg The augnentation can

i ncl uﬂfﬂlﬁ St giyhB9eh ST ERP AR @VﬁEthB&isnEf immunization that include
reacti vatl ng quiescent T cells, expanding the

delperiag tom mamngh t ifigs mempemmcfn ioclidipg lalnsclemradid dngoding e first antigen
In some aspectsf t he ?SI ti.on does not. include an

iomnlgwn@ﬁ?ql%t Bgment t ereo administering a second composmon including a
peptide, directly to the lymphatic system of the mammal, wherein the peptide corresponds
to an epitope of the first antigen. The methods can further include obtaining, detecting or

assaying for an effector T cell response to the antigen.



[0016] Ot her enbodinments relate to nethods of
i mruni zati on which can include delivering to a mamal
Wwe 200as19890nposi t i on conpri sing an i nmunogen, PRE/US2005/047440
I mmunogen can include or encode at |east a portion of
a first antigen and at least a portion of a second

antigen..admniste cond t|on .ncl u

211 PSRt A <heiiets G ' BROGT o1 SRS ERUT A T e anien-

%@%dmﬁﬁ&ﬁe' Hepordl I aGk! MethSdst & In¥WRE AkthntniS¥Sh LM Bposition that
manmal , wherein the first peptide corresponds to

amluelps acm:ptldn‘ difeetly fa gt lmphg@nsysmu of whegreinal, teherein the peptide

SR SRR RV CoEPI IR eBhphRgE PR et o

Ak ar ﬁlﬁﬁ‘u&e&%s@r TR heh&RNMRASHt th@NfcluliB & bidkiA® dfetecting or
further can include obtaining, detecting or assaying

fssayiag fefagmtontion ofeinl antiggpasiéic immune respersst TAp@ugmentation can

se ond antigens. The second and t.hird co
S AP D8P Tt dese NS A e T o panding the
IRRAYIAn ARG -dpBEiFi6l TERIP S il OIG. GAROME akiRkds, B cBmposition does
gﬁﬁble coﬁp05|%néﬁ [0017] Still fur?hefagﬁbodlﬁéﬁ?gwlon
nef ia¢ledd o imeblnogstendatgrener ati ng an anti gen- speci f| c

tol er c re ne res se. .The ne
con' i ABTBLe Dlipd:oBrhEfimsts Al o BRRRG: & (OMRBERPD g hich can
Hﬂéﬁld@dﬁeﬂ‘geﬁﬁ’g adli zU‘ﬁ%ﬁmzflr iR BdhpRitiodl E@Bpriding Qntlﬂﬁnunogen the
' ynphatic system of a mammal, erein the peptide

Compecgeo vds irnchida mr epnoplo péleaﬁft atmetlcamfl agl‘élﬁt ardigen antheirledsha portion
can nai ve

LA AP R Erh MO GG P RraRa comebaaen iy L0 pepide: and

fefd @oﬁlﬁﬂsﬁfdﬁgﬁ‘l@luﬁm‘gra I8l FePlide, Tdifeelly td MHBIMEnphatic system of the
response. The i mmine response can assist in treatlng

aningl] wimeminothe Giss pepiale, cofr@spoglydaﬁ@mg epitape of the first antigen, and
i nf | anmrat or dIS rder ca

oheied T e i8R0 ErrsPTnen PUSKENENE sss0b8 My wherein th
8% ROADEsiES cdrbd HolahPERAYIGS HeRe@nda third compositions. The methods
I mmunosuppressi ve cytokine, for exanple, IL-5, |L-10,
durtiEGBaIBinchdd ofohaemng, kdstecBng\Oy m@)}eng)ftg[%lgeffector T cell response to the

rt;lécs}{qg ge%gg glﬁ.l,ﬁ% eosg%osr{dﬁggt?}ll I C%emg@ssméﬁé eacg tcér% 1nclélde the first and
SRS s&n@f pdp mnoqpl{él GecdAG amd dihirdCEdripdsitiods tda@ be part of a single
Iynphatlc systen1of a manmal wherein the series can

icombesdieonat | east 1 entraining dose and at least 1

et ul13P SRR e BRISs g BB EgRGuRE I anigen

WhRIR ﬁ1&6g%nﬁrmlregﬂatag iB@RRe @@501’&@ fThe eneﬂiodardyn tichuds periodically
viral vector, or replication- conpetent vector. The

pemgderingah c¢rmpqsrtém, inshuidingeanctst @iani-fige peptide, dlrectly to the lymphatic
sy]siﬁ:rg é’g erf)lglfllmféll( whelrem r‘[111 P%)%ég %nlsrg or-lr(ﬂ onﬁt %f'flrt]he antlgen and

re entralnl g

TRreidiile fﬂl@éﬂnrﬁﬂrbah BE %Mdﬁbl@d?hﬁhh&t Thé m@thadPfudthed dahyndl)tflde obtaining,
entrai ni ng doses, wherein the doses are admn ni stered

ovlerting awlipsseying th@ toderegsaist OI"Séfig@lfﬂtmeE celfjgmune response. The
entraining doses, e ni:ng g&

%up? }fe gnﬁ,ogaéls a%Sé 1Betr(¥ épgv i glgl%ma?({ry quolrcgérblgﬁ eﬁo le. The
i 6hatONS disorder can be, for example, from a class II MHC-restricted immune
response. The immune response can include production of an immunosuppressive

cytokine, for example, IL-5, IL-10, or TGB-8, and the like.



wherein a first nmenber of a pair can be adm nistered

W thin about 4 days of a second nenber of the pair,
wanmeonesei N an i nterval between first nenber sPOf/US2005/047440

different pairs can be at |east about 14 days. An

interval between a |last entraining dose and a first

anplifying dose can be between about 7 and about 100

days,[0018] exEmpbéimen0 1elatex toermethidrdi ofenimynymyation tthat include

nmuno sitions for
ARG PESLENCE Ty RTRAE T qierly 7P o pBhgicsystem of a
Bithfdl Whé8indAs §&iRREn clude@R MasONentedilihi d¥sN£hddAI€ast 1 amplifying
wherein the entraining doses can include a nucleic
dns¢,chnd rvdhsaéin ghe emiraimmg dofg?ecran ingladent éﬁ@Plﬁ atChﬂeencodmg an immunogen

in dos can |nclud eptide ep
ey bording e “BRTAGRE Ao, ot S5 RBERL bl PP BT xeBif g pptcaton-
RpRARCY&XRH eRRd Iﬁgthbﬂ‘ﬁczﬁluﬁhﬁéxcmﬂﬁﬂéj obtaihit®s ANentdRE/pecific immune
further can include an adjuvant, for exanple, RNA The

responsd. nihg mﬂwdsmlmcﬂwan éord@@mplfc dntobe of mage eatrpipig doses. The

AR el SRR PR b ol flnl s RARHS the doses are

#lainidRred PlensModrse BIOneRd bBNER s6n d¥s. The |eﬁﬁr§1nlnngoées amplifying
epitope, for exanple, one listed in Tables 1-4. The

dases, oF enlsainibE and Amphdyingiaseazan vp @ehlmﬁmm@ﬁlt@éﬁ]pam of injections,
| i CJﬂUdeﬁ?sn n?&nlge? po% aE%.lﬁ%an ‘M@' a%pn Akleftl &'ﬂﬂml QJ%Iu'tJ qede@s of a second
\?/ ebera I on sequence munogen can consi

B&Ebdtof #d paig bndwhakejedr iaksal bedvedn At hgaibers dlﬂtﬁfferent pairs can be
target -associ ated antigen can be a tunopr-associ ated

aideaspahput 4 4flays. o Binainteial hgBreen anlpst Grgaring Apseqrn, @ Bpy amplifying
gnent of a

38 i 5ol 08 PGPSR E I DG Pl E0C 0 epi £ ope

CI ust[e019][ 00 er Fenitididrheretsrreldienentes Ctﬁfnmllrﬂmhdgdﬁlcsaimposmons for

i.mrunogeni ¢ conpositions for inducing a class

lm@mge@t WrpyneesRoRshiE & BapBRsEciuging I hRImers GPEEGPH’@ doses and at

1&asP oﬁ@é\{ﬁ@ Q{n%gho ORGSR eEHtral &ost@anQHB}.\Hé Y h@eic acid encoding
ose r Re entralnlng es can include an

dnminmogesenpand wiweéiai the aam;dlfgmg odbise g:aanmblmﬂu no geptidenepitope, and

an i munopotentiator, and 6 WO 2 ?6/0719 ) o
WhereinB0YBIona 92meP PrHEF;Gx it PEseR GoEsgthe nucleic acid.

tﬁécl)ﬁjedﬁoé Rletﬁtexl g ﬁf&llfd@fl)_ﬁle cﬁ[ﬂ\dinmf ek 1'39R?~94t Offe &ﬁ‘xﬁlmng and

present ed by PAPC. ucleic ac encodlng t he
anmptifpiag efvosésucanhbe it ancarmerl sudeblanfor |dnnunalhmmsu‘aa¢ro toy the lymphatic

se uen can, be capabl e of f nct'oni a e .

B LRk A AgnS B TR I ATL RS A ST o T0S pjtope can be
éjélaé'se[pﬂ{Lﬁaép'lteﬂe GOIPEhSIM, MEHsRA in tABles 32N TR H%Q*xe preferably can be
can i nduce an i munopot éntiati ng agent. The i nmunogen

KHhA-A2 aThebamtrmnogﬁm cdyaaodudeadn Iepgaueearrmy, whichfirey can include a
l@gll,mall conpgge Al so, the bacter. (gel
FSORSRIuESh HRS FRPUBISSN S FUIRLY PR IR)YA
THEMARRA 8 BhicalanfgerP88Nbe a ThRor- és@Mﬁ@@@ﬁ%' atrhiBfbbial antigen, any

agent” can be, for exanple, a TLR |

n
dtheruanggen, modl dheolike. “éhqumnu@ogea c@p @cg@htaafragm@t OKlA, target-associated -

dsRl Patt 1N Recogn|t|on Recept or
?ﬁéﬁgﬁmﬁﬁﬁgﬁﬂgué%a ?ﬂ§°p56 0Tl aj a saponin, tucaresol, a
pro-i [ﬂﬁi(ﬂmFertl’{ercémmrﬁ@xts @ndnélfi@ sets of immunogenic compositions for

inducing a class I MHC-restricted immune response in a mammal including 1-6 entraining

[l . .
Iég\/\@assomated antigen.

doses and at least one amplifying dose, wherein the entraining doses can include an

immunogen or a nucleic acid encoding an immunogen and an immunopotentiator, and
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like. In sonme preferred enbodi nents for pronoting

mul tival ent responses the sets can include nmultiple
weaoraisng doses and/or multiple anplificati oPCTIOS®E5/047440

corresponding to various individual antigens, or

conmbi nati ons of antigens, for each adm nistration. The

mul tiple entrai nnent doses can be adm ni stered as part

vferein shengyhplifyingpiose earomclyde apeptida epdtfope.indevhergin thamepitope can be

conposi.tion,~The anpli.fying doses n ] Rl stered.
pé?sggﬁeg A %‘?‘Iéct i NS rqgcell%lﬁ/aglr(p?%coﬁgﬂge&? hlre{ﬁ%gﬁgéﬂs iﬂ%rgn,er f gr} include an
igxaRkemulb P 1seqdenes  evii@di gmNt Her elapitde t ®fMEfufOg:migd as  the
generating various cytokine profiles. In sone.
ismbB@beleniaingfagetie Thedmanmogen enttecnyirysir g isa@gn-competent vector
m_ni.st,rati of I . e I vern:
B TGS 4Pl RO RSSO SpHimanogg cn v s
HabRriuma badtergal 1)4ate @Y @urifitd eelt wallkdofopemf i Algo,ctha baeterial cell wall
distinct, with plasm d DNA induction/peptide . .
campepentcean &g gEwblealof yfupglioning g the FreEnRROITHeHD agsnt.  The
1&1‘5‘&%‘3@9&£&£ﬁ1§a ent %Xtﬁ (Hg q'&) e@ﬁ?ﬁiolja,eﬁsﬁfR ligand, an immunostimulatory
Sl oki an el ther

I munosuppr e e cy ne production th

SO OhG-quapiinide/NNep] i deRNAQancalscytic FAR24n Recognition Receptor
agﬁbifying peptide used in the varjous enpodi nents .

(BBRY digapth @ rf>: 2aapilait seio@ino Ul rRIAT YA AREY gepkine, and the

S : A8NGE,eC

e BT o GEA 0P ARG R AT By Rponses the sets can

iagudopailtipla conmigyTiocts madios , mulGpler @splafitdene elos@ncorresponding to
i ncl ude . the correspondi ng.sequence can be an angl ogue

griophadiy M}eanﬂgsrqsu@ﬁ&@n}%wa_wﬂ% AT RKEs. RS cbAdmiysiration. The
Qi'tigf% eﬁﬁ?gﬁheh?é{@s_epgﬁpb%iﬁk?e%ﬂs aRRJraGahle @mpdifion or as part of
ength of the epitope altered. Such anal ogues can

meteaha dixecampusitenodite fmpldyingnlosds dahébe adpiitiseeed(dt.desparate times

they are féhctionalhy simlar). In preferred

BRSO TH D3k AR HisalGGE¥™ WEs “sinilar or inproved

bi ndi@gg2 M t NOARE bdIRh&S rasR do MelhoiPleGeh&Sting various cytokine
conpared to the native sequence. In other preferred

reofiledi nansem¢ lerbmdanag of s isstant | ivention] irprapedal admiviration of
2005 SEA2B T 2008l D700, L EIURGRD S, SR Ao oa
ABahogueR R er, Witk ! Jtdid@Mprbflet @nabt . dEKAHP! Rt plasmid DNA
di scussi ons of such Strategies can be found in U S
irduotion/papipde araplifinatiNo gener@lyl (€3ul0BZ i Redater Nbemokine (chemoattractant

2003- 022 9 Al filed on ril.4, 2002: nd
ORI RaPTERREY SOHTHAGT o by DNADNA or
peBRiEPHRIde Droteffd3, both entitled EPI TOPE SEQUENCES;

and Provi si onal Patent Application No.

60/ 5800241, il amplifying Peplédelsed 300 emipuslembodiamaats corresponds to

Appl.i cati.gn No. 11/156..253;( Pub. . +Na. ) filed on .
4ERu5E Ot S8Turieind aRedet b s e Bbnspoggpon® oan include
faiikfully Sitef3tifY | eOnalive Reg@te APP|th€ aégidPeNO.In some embodiments,
60/ 580, 962 and U.S. Patent Application No. 11/155, 929 .
qorigeponpipnce can)inclpdq Big coresNoReIng Bequnos catbbe N anglogeef the native
NY- ESO. PEPT| DE -~ each. of . whi ' .

sleﬂ%egrc% o évtl?léc n};’%’r}gﬁgfégr’t{ élge ifrﬂm? tagld\é\ﬁfi%‘lé%e?}. Igg(lil‘f’lgg or replaced, or the
length of the epitope altered. Such analogues can retain the immunologic function of the

epitope (i.e., they are functionally similar). In preferred embodiments the analogue has
similar or improved binding with one or more class | MHC molecules compared to the

native sequence. In other preferred embodiments the analogue has similar or improved

7



[0023] Still further enbodinents relate to uses of a
peptide in the manufacture of an adjuvant-free

worsmb/oavent for use in an entrain-and-anplify PCT/US2005/047440
I muni zation protocol. The conpositions, kits,
I mmunogens and conpounds can be used in nedi canents

for the treatnent of various diseases, to anplify
imnmmogemegpoorspared tto themetivt ecquendei Stiategies oo iaking analogues are
rofiles, and the like, as. described herein. .

Bl diiin 8 el ExEBP e dsesins 2 uifaniafiissecan be found in U.S.
HARE iAdB1itfiod & hod 1903 2Pl NG, 20030220MUNL1 ) BfAWISApril 4, 2002;
[ 0024] "Enbodi nents are directed to methods, uses,

anh d DH5T7 €22 {Rublietipm dot 2OHH1804atfddd po Sepiembges, 208hboth entitled

R E0RE THOUENCES) M0 'S EriaiOdn palh SRR R Ny 87581001 filed on
J19he TR @02fank es Mriesnt! A sphiestidnNd all 8%, 2534 Pub gb.udé.Ng ),
conbi nati ons of the sane, while other enbodi nents

fded on el 7,y2 @ botdecntiflyd S8X-DPERDHAE ANALQESi4d Lo. Provisional
[ y th . bl 354 _i.ncl ude,. '
ERIPAE BRSSP E G

r el at ey tfedeh1ads 19f 200885t lehfige ENY-FR0 TERTEBDPOANALOGS; each of
1e met hods can include delivering to a mammal a first
wloplpsdictabyinqoernipied by referenge inpfsiceiredan i ncl ude an
I nmu t hat. ;i Iy C . DOf t i
RO, Sy O R RS e REYBIOR gt
Afanaadpeesniednicigamedafot ugeih &) enttieladdlbinpliBi igirhidzati@dn protocol.
second conposition (conposition 2) which can include a
Therapmpesivions &ifsppmierseny andypempeungds icit be gpgsoisi pedppments for the

=P ‘ ; ) _ _
HeRETER il heckl®y o Syt ReBRE0 e BRI arggular cytokine
prefines| and whetike, nis deqiribe® héretor Embpdindststrolantoahe e afjuvant-free
the antigen A and wherein the peptide B corresponds
REBUGHINAINEERR ObIMBIHY INgeR IMMURR E75BPRSE- conposition 1 is
not t anme Sl.Li j L c ool s
ot nU2 A5 PERHRERRSE |86 Bl mEAERG Ik, Mbrabics i compositions
related to epipepes evittospetigiciny fddMHCY incliikéng v @@ntple, 8hdéBlisted in Tables
2006/ 071989 PCT/ US2005/ 047440 [0023% In sone asgects , ,
lehnplsriemhedonegyineBidp 08¢ ©F BIerokihe MELR listed iy d@bdles 1-4, including
¢ ti :
B G oLl AR, e B B DL PRANCIE R chite apy one or more
dfnkd MH @GgoatordbihbtdomsnbertofimeBabldsdr-4 excungs fequeoeipofor tthohsted HLA
1 can include a nucleic acid nolecule encoding both
5§H8W§en A and antigen B, or portions thereof. Al so,
Co”pqﬁbffgon 3058 BibDGiedE EMR BRI o@é%r%ragglgeaﬁlihﬁﬁme response.

one encodi ng antigen A or portion ther one

Brcomdihods aat iiggduddBddivepog tto anntalnenad of firdt cromgosittiph g composition 1)

0027] Th i rst and secgnd.antjgens cap be an .
Rl e It BF BoF TR el ag COBU o AR deppgtion of a first
Abife " BLARNR) A 419886a pdrfioRBE 4 §208d antigen (antigen B); and administering
carci honma- associ ated antigens, a CI antigen and a

stecombéompuisityancomp@itien?) yeich gad ingludeaviast pépdida(eeptide A), and a
R sEPsn i GoBBer s BACraRie FoefbrdieTRtn GER). arecty 0

tAO B rhfiRtic system of the mammal, wherein peptide A corresponds to an epitope of the

antigen A, and wherein the peptide B corresponds to an epitope of antigen B, wherein
composition 1 is not the same as composition 2 or composition 3. The methods can further

include obtaining an effector T cell response to one or both of the antigens.
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i ke. Various antigen conbinations are provided in
U.S. Application No. 10/871, 708 (Pub. No.

WQRo0s018186), filed on June 17, 2004, entit| erCT/US2005/047440
COMVBI NATI ONS OF TUMOR- ASSOCI ATED ANTI GENS I N
COWPCSI TI ONS FOR VARI QUS TYPES OF CANCERS; and U. S.
Provi si onal Application No. 60/640,598, filed on .
Deceri@26129, In 3004 aspesis comppsgionagpandc eQmpdsitiis 3 gach can include

Pub. ,No.. ) (AtLorney. Docke . NK..049A) filed on
it A peptiL B TBGREE AR p e MPRMHSEHR) pedy 008 or o e
Rl dite @fclu@hb/Bt BT &NSIntds, fodinAieSW@drigdsidichNT k&EMRIUY a nucleic
COWPCOSI TI ONS FOR  VARI QUS TYPES OF CANCERS, each of

aghtl aprleaule gaendies dodd anbgwi i 9pd r attigeeBe of portigns thereof.  Also,

entirety.. Preferab the antjgen,. i ' tiQ .
e T 1,5 3080 UG 1| Rl BE AP LIBURY SRR or portion
thdfe&iS@ad lone @hcddings dritigen BN pyriinhRéredNidrge@MGpler € known

to those of ordinary skill in the art. It should be
underl80%Wd t Rhe firyt anHj sgcanddandigpies canchfodity #rsiges. Biefeebly, the first

P RSRTRSEL g LBSET Sy 0K A PELCHRS s,

CDufitigehi avi@ aGtrofial nttfen 2NY TRNEgET antid @eo@hsculeure abyed, a CT antigen
can be used, [0028] O her enbodinents relate to )
adtandiferephatiparmdtigen. AgaEnqupmesecipted poiiase and griromat aiigen, and the
i.ncl : e.. ' i oy - 1Al i
B e Lo AR oL Y50, KRRl 1671 708
Wempemge 08 (Senntikdgan Jile 1RhR20M, i emitied GEOMBINANTIONS (die TUMOR-
or encode at least a portion of a first antigen
RSSOCHRTER) ANGIGENScaG CONBSSITIONS ( EQRpoYARIOYS,) TYPES  OF
@%N@ﬁl&arhn'd !S{:'d@ro@isﬁ)ﬁ&ﬁ%@pﬁ%ﬁ‘qg@.%d/ﬁmgﬁ@d@n December 29,
thhat can 1 nclude or enco at least a portion of a
Apdpad mniSgampplieationgém B); and @dmiMNe.steri ng a } (Attamey Docket
conpositio osition 3) that can include a fijrst .
SOrROTuVk Haed SEERS i e s S b 8. 8 o et
ORMBIRHTIONR &F TURfoRATIAEAED %h?ﬁ@%gé %R’E(DWOSITIONS FOR

peptide B), directly to the |ynphatic
VABED U3 TSE PQF/ (ST 0ORSO dach 40 wheghsis emnogforatheé hememimyl reference in its
tide A corresig

wher ei n nds to an epitope of antj.gen
ArSgh g PRIGRLY b aBhFHe B BURE e 15 AnepPf opeter Melan-A,
BPRbLLARR, BsMA GRAANMES NRESOL, QR the liRe N®lankherSARBerRSare known to
conposition 2 or conposition 3. [0029] In sonme aspects
thosepobiardioary2skil mothe kby. sdshaidd clenpodérstood tBat frorthis and other
exanpl e. Conposition 1 and conposition 3 can, be :
PRV TES QUG CRTPPOEy AR EOESy, AhgigEs, (itopes andor
RBiasy dABH DRY. | BoTRRaMERE thréd, SBur, FRERR Shérk VTand B hr4nore of the
can be delivered to a different site than

adonpomitdwnd 1 and 3, for exanple, to another inguinal

[ ynmp e. 030] ,Still fu er di.nents.relate to
ot QR B SR e RS m R i S8 it B response
WHich Uge inchie, f¥RBhple, dalVeMRE k8 ndankrhiIST 160 BRABbifisH(composition

that includes means for entraining an inmmune response
bdhat inglpdes agnmingaagemdmanusegeind, which gamunggen 1 can include or encode

at least a portion of a first antigen (antigen A) and a second composition (composition 2)
which can include a second immunogen (immunogen 2) that can include or encode at least
a portion of a second antigen (antigen B); and administering a third composition
(composition 3) that can include a first peptide (peptide A), and a fourth composition

(composition 4) that can include a second peptide (peptide B), directly to the lymphatic
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adm ni stering a second conposition that includes a
first peptide, and a third conposition that includes
wazmeonngh peptide, directly to the |ynphatic sBGI/espoaf047440

the manmal , wherein the first peptide corresponds to

an epitope of the first antigen, and wherein the

second peptide corresponds to an epitope of the

wyaleonedl thet maamal,\wlsreinpepiide B eatespisdoi A emtopg of@ntigen A, and

wﬁerelnspf%nﬁdeaﬁ c&t}gs %ggsol%dan ] he! 5fdan? gﬁjﬁs\gvhérgf’ﬁscom I%gl on 1 is not the
entral Hnu% onse can in é1ua%,

Jalile a@)éaﬂipbﬁtloﬂmaﬂSorﬁ@d’snmﬁm essi ng the antigens or

portions thereof. [0031] Al so, sone enbodinents relate

to mel0fdYs ofn SemEISRASES SHIPARHIh? daRo! hEciaiweas ¢espposition 3, for

%ﬁ%{ﬁ’% ﬁ(gfnggééslt\fcgr{ | qu tcgmgosrmmlcar?ﬁg 'dglﬂeré:cpfgpé) §z{ntlé 893 for example,

theelt¢iden b¢ are ipadal Q&nﬂlﬁr&ﬁe a&lp@r(i)mpnsmfmm fandl Stcan be delivered to a
antigen and at |east a portion of a second anth
%lffareat Htedpary rmpaHiions W‘H@ 3¢ fee cxanapiefe anqthertipguinal ymph node.
antig ﬂ§0] Pr ?Lﬁrﬁptké(r' CILQ&HEEI%Q rE]lg{e l%nﬂkfggéfé g Eﬁlegatmg an immune
respo se to the antigens can I nclude m ni steri ng
fespadike frRptardimciuday foe ek draplpoddseting b Hestatonpesisibn ahat 1ncludes means
ortion of a first antigen to a secondary | ynphoi d )
F QHraHHRE ARiRITYRe r TERRPTSE st Bnfirsh ettisse %’Qr PesHORdi Migen; and
%ﬁ? Pﬁ?enﬂ% d &@éﬂd cén Mdnﬁtﬂatolfncl%déseg ?i%i Pﬁéleg ealﬂdtaothﬁ'd composition
I TTerent secondar organ. Brief Deéscription
thét 1hbiﬁd®fe@smmg$pe{pﬁﬂ&211re5ﬂl;gtmrtbe ynfph@tic yschc bf tha nefmmal, wherein the

nmune response by intra-| tic . imunizatio
%b@%ﬂﬂ Fucﬁ‘iﬁ?sé"’égﬁj@pﬂnc‘%l’éto@% aﬁ&g Bﬁstcﬁr*tlg%taaé tergipic second peptide
CRREF AL 1 Q[ent&?éqbipﬂ'lle aktdhd antildén ? ' vOi{Qﬂélh ttB{e h?st Mbrp64iaSH is not the

I -restricted epitopes by targefe node)
welei asehy sabnd anthigeeomidditiads 26@6/116)31119&9 entrammg an immune response

PCT/ 0Q5/ 047440 034 ure 3 represents a visual

A e Rt e AR o et o

the d@bﬁ‘l 19es Qi P86k Bmbb it eRitshrel at dB 3R th 5 GoH iarfhunization, which can
depi cts the magni tude of i nmmune response resulting

ihclode, &ppéiangtlé,odeloferipg oboe ansmawk ar ifips decdmpdsitgur éhap, includes an
measur ed by ELI SPOT and Sﬂa ssed aa n¥nber : fafi .
1mw§gﬁc\yl}/10%fmwﬁp%}3n(c§8 )1 ?)P]bfﬁfe ﬁﬁt aileq P%mon of a first antigen
drRCAYBAsE 'a%rﬁc‘i}? opﬁF%Eé(ﬁlﬁ in@?&ﬁ]anﬁ'agé«téﬁ & ANSYEink8e response to the

cytotoxic profil s generated by targeted
ahgigenser Praférablyt |tlgeeﬁtep efgr dewbhiie the respongerte the ap0@aiE]can include

. " : o | '
i rag uny Bt HERSPAFEIO B 1ieShr SbaiohieT rs antigen to o
Q@&ldﬁ?ﬁ@rﬂfﬂﬂoﬁhﬁgﬁi SN RIndnisleBag 3]56@&%&&13@%&&@&&1&@0 the at least

profile of inmmunity, expressed as ability of

4 perphoef/a sssondaniigsd be @ diffentns secopdary hyreghoed ergers of

bi ol ogi cal response nodifiers (pro- inflamatory

cyt oki nes, chenoki nes or chenp-attractants, and inmune

regul atory or Brief Description of the Drawings

[0032] Figure 1 A-C: Induction of immune responses by intra-lymphatic
immunization.

[0033] Figure 2 depicts examples of protocols for controlling or manipulating
the immunity to MHC class I-restricted epitopes by targeted (lymph node) delivery of

antigen.
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suppressor cytokines), subsequent to application of
the i nmuni zati on protocols described in the Figure 2.
wQ 208971984 gure 7B shows cell surface nmarker phEImU§2003Q7440

by flow cytonmetry for T cell generated by the

i mmuni zation protocols described in Figure 2. Repeated

adm ni stration of peptide to the |ynph nodes induces

i m’rur{@()iﬂdw atigyre andreprespntsatéorysunl ~Resspestivg gwyggpresentative  wells
ure d uency of specific T cells

crorerr%s ond1 g ﬁn (P {a Qeggyll}eﬁqn%hg‘ugeef | n¥mn| Zeg with DNA

pept l[dess}r aFlg@fH nailépiasmhé fivagnaGdee BE enmdiunNAsp@Re resulting from
tide. [0041] Figure 8C shows the specific

a@pf@ﬁt@nuqﬁ nrotogele fhepqrivgd jip Rrglvg 2, mwwa Sy ELISPRThaidgexpressed as

TR TRBt Pt PP ol LAk

or anoesy)r ai Rigardkishyws eweﬁﬁexaf pllaIN/Pe 3nd cdIRpidndfited by targeted
0042] Figure 9A shows the persistence / decay of

iw@rMIOé@mmjnt@tc}ea@féwdsm Bighed2.T cells in aninals
aI ongb@ﬁ h tﬁléupeeg t eplctsa{}]le FOR lrlefculvq% oftI\I;EH%egltaés £ E?stncted T cells

reca respon ol'I'owi ng @ pept |

denasied blyQRSibtdtbDatpe(@BnshOMgutde persi stence / decay
of circulating tetramer stained T cells in animals

entr alp%fﬂ wi FigurnZAaskiovanmihe refdevwlt impaipity,dexpregsethges ability of

b 5 58 EPADIE BB RR L Bpppy mocitirs o

1{1ﬂ£}ﬂ14&]atolfy GytokiRE; Shauskihdie opehsmsaeueents, dmdayn@bine regulatory or
circulating tetranmer stained T cells . in aninmals
SURPKGFHOY BOKINEY, RBECHAR ta Applicatierofiihe Fmmupizaierprgtagpisidescribed in

response following a peptide boost. [0045]
t Qﬁ&%EE§CA shows the expansion of antigen-specific

CD8+ [0039 | SFigatd DB shawd @liSsukfabe Bittled phentypiaby flow cytometry for
,ﬁrotocols OO46L Fi gure 10B shows the expansiaon of
ngellg gpuegpe cihepgamymigations pdegeds desgritsdsin Figure 2. Repeated

atdﬂ'[ S’i@trsﬁ %' c?f Q'toz &%'19@}99 18HACAlTees [ARMAL d%bﬁ%l? Ia%@%gulatory T

|on of rcul ating antigen-spec
el s detected by tetramer staining, in animls
primed using_various protocols and anplified w_th

pept i [d@401[ oolpraPYand B chr ¥ HBREreAREIcH Qi ams7i6R Topells measured by
t@t%rh&eﬂl ﬁ]ri)ceecllréﬁﬁmg—edc\%lth J@ﬁbﬁ%gﬁd@g)tr ante(ﬁtr\(ﬁ%ydr?@{ffy sequence of DNA

I mmuni zat | on regi nrens an by tetra
atlgeptideg, in | ynphoid and non- | ynphoi d organs.

[0041] Figure 8C shows the specific cytotoxicity occurring in vivo, in various
lymphoid and non-lymphoid organs, in mice immunized with DNA (“pSEM”), peptide
(“ELA” = ELAGIGILTV (SEQ ID NO:1)) or an entrain/amplify sequence of DNA and
peptide.

[0042] Figure 9A shows the persistence / decay of circulating tetramer stained T
cells in animals immunized with peptide and amplified with peptide, along with the recall
response following a peptide boost.

[0043] Figure 9B shows the persistence / decay of circulating tetramer stained T

cells in animals entrained with DNA and amplified with peptide, along with the recall

response following a peptide amplification.
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[0049] Figure 11A shows an exanple of a schedul e of

i mmuni zing mce with plasmd DNA and peptides [0050]
wOo2men®E9d9lB shows the i Mmune response det er m nad/b§2005/047440

ELI SPOT analysis triggered by various inmmunization

protocols (alternating DNA and peptide in respective

or reverse order). [0051] Figure 12A shows in vivo

depl d0P4H of Feenrd %@ﬁh@/& the @eltsw@e@m deday op pigadatingrigtramer stained T

ce}ejnﬁrll rgz?%dlglﬁ]%nge u\?,léh Saftll amph%e@l\gg}mﬁ\lﬁeglonﬁ w1]1h the recall

Iagﬁdng@fqﬂ]@wﬁraérgpépnqebb@st in spleen and Iungs in mce

i muni zed with plasm d and peptide. [0053] Figure 12C

shows[084Yy mTErg}lr%i 04 Kskow ethg|exBansioasd pntger- wesv%q @8+ T cells using

4] rrelation between

\éa%%ﬁ %Ogy)%ﬁj‘{%glpzég%ﬁmgccﬁ? and in vivo cl earance

of anoogsni c FigukgedB eldwsSthe RxpansPni o nigeteshebifict®8+ T cells using

vari ous protocols. [0055] Figure 13A shows the

weiRug three-ofcld immiizatieg PrRtee@lwi t h pl asni d DNA and

DS 05y 731 195 I DAy BRI i 7 o

ddt@taiaiyetém&rﬁemﬁ@mg@haﬂnmm pritnbé upingvaéals pisecblf afid amplified with
determ nation of in vivo clearance of hunman tunor
REBFA% in i mruni zed mice. [0057] Figure 13C shows in

Vi vo ﬁﬁ’tﬁet | ofb,08 %éﬁts.hg\g? b ef’x? S&b\n Sf#tgeg I@E]&gﬁ% T d&éﬁ? subsequent

cells) [ un mce | mun

toeftibaeimmieni¥¥dloAaGeGHh{2Rd D ddrectéd S5 (ram@d std#ihg, [Bathoid and non-
Fi gure 14A shows the i mruni zation protocol used to
lyeRbeidoEE Re anti  SSX- 2 response shown in 14B. [0059]

Fi gu_r[?l %&E igfg{\fg e 1118 sﬁé@?@ﬁ'e%}nﬂl &'J&HL:&\IIE %ﬁ%ﬁ%ing mice with

speci subsequent to applying a
adniidiDNAgnd ppeples de anpl i fication regi men, detected
by tetraner staining. [0060] JFigure 15A shovvs t.he in

VI Vo @P%‘Hr ang@‘(ﬁ LB |S]@%Vfﬁ dhg d?’éré%necEﬁISP%nSFn et%ﬁB‘P’é%h by ELISPOT
O Co g @’ngﬁ & Nnn, 1ia‘PiHﬁ r}‘r%u&)(:@ig Q’aﬁ‘é}ﬁatﬁ{gjbl\fﬂ and Speptlde in

taneou nt ze agalnst eplto e
mpehmesm re\ve(ra_mm LTV (SEQ | D NO; 1)) and SSX2
(KASEKI FYV (SEQ I D NO,2)).. [0061] gure 15B shows
in viN83Y| eaFigNee 154 shads g@mve %63 @1@9 Leantigenif t%rﬁ%t Cells in blood

Qlldqfquﬁ)BodE ﬁrﬁ é§m&ﬂ9&5&\€«ﬂh é)Y&%Hl@a&?d eptide.

ent n an protoco to si aneously
i mTurﬁOﬁSBZ]ag aiFl‘glte éhlB tshpes ziDﬁ»vadeahttlm OElAGE«Bid Tvget SEIQ, in spleen

% NO 1 and SSX2 g"KASIPEKI ng ({ | D NG 2)). [0062]
¥ dH‘PE’é C& itraPIZe e & 1RasrEd R BRUHBwn i n detail in
Fi gs [1)§§3]B' Figure 12C shows a summary of the results presented in 12A,B.
[0054] Figure 12D shows a correlation between frequency of specific T cells
and in vivo clearance of antigenic target cells in mice immunized by the various protocols.
[0055] Figure 13A shows the schedule of immunizing mice with plasmid DNA
and peptides, as well as the nature of measurements performed in th.ose mice. .
[0056] Figure 13B describes the schedule associated with the protocol used for
determination of in vivo clearance of human tumor cells in immunized mice.
[0057] Figure 13C shows in vivo depletion of antigenic target cells (human

tumor cells) in lungs of mice immunized with plasmid and peptide.
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[0063] Figure 16 shows the expansion of the

circulating antigen-specific CD8+ T cells neasured by

Wa Zs/anmes9 st ai ning, in mce undergoing two cyctEBUSH05/047440
various entrain- and-anplify protocols. [0064] Figure

17A and B show the persistence of circulating
antigen-specific T cells in aninmals undergoin

cycl d805% enFllgm‘enl‘hAndh%theﬂwl@#l@%%‘@m%o@@%sus@g it gengrate the anti

DNA/ pept i de/ peptide (B). [0065
WarereB OiiE 1 IR T ved hemory 1 h ani mais

under(gesgpg tF\Kgu&yM}?%h&;f/s tHRNex@Bhdic Bf el aury $$X-2 specific T cells
pr ot ocol consi sting of DNA/ DI\X&/ [0066] Figure 19

subspagerd tel apRlyéed apPRét p@éﬂl@@&ér@pﬂé@ agypligratinantegipen, detected by
JLreat nent. of patients with DNA / peptide
R E anplify protocols. [0067] Figure 20
depi qbed Schigdid €sAf shomILihE Ziat yio9 clsiange tofOandigasioi tdﬁg-et cells in
pCBP expressing SSX2 41-49 and pSEM expressing Me
spdeggs 85 mge7 that undesent F@rweenggmseﬁ@v@gnglg&grptiogo s to 51multaneously
t ot oxi Ci. e n
p IU0IZE gant@f épntgg%: u‘rag q\égl?lé’% g%é(%@??g?g%%@?lD NO:1)) and SSX2
(KDCSBKIHW dS}EQ D Bepyate sites. [0069] Figure 22
depicts the addition of peptide boost steps to the
| mrurlP9ekli onFiggreot Y& shovgeterinpéw ?lﬁarmﬁ@u?fganz@emiéa% cells in the
4
i eseﬁ t%ég% glilf C%IL %@Weﬁ%ﬁ %Qtralh %93 O 'l:lf)g ll}%cggﬁtgss t% hs1emultaneously
iifaniRg egdindt t epiopes olf eMsladom (mmeiLlrUpesmelD Wh@ri)) and SSX2
t he vectors and gthldes respectively, are used as a

(WEHIEYV[@@QLD #Yes 24 A and B depict alternative
h&@lt ' Ong %Fll A Ca%\ﬁnrh%lieg%crg uété%%f\&gm qadhit %‘éﬂk@[@A,B

respg[nse practr ce. Fi gure

depi qoe63n pI B@mdl&:ﬂmﬁl the efpadbiof ioff ithegeirauldting ahegdn-specific CD8+

responses. [0073] Figure 26 presents a rotocol or

T ﬁ?lfsa laﬁqwfc}gedaw IeHATIRE SRR 48 811G tRAcAE0ing Ve G¥¢lempt various entrain-
I scue of the response to a subdomi nant

32‘8?“‘%%8 yqﬁ) %tgr anodal adm nistration of peptide.

[ 0074poé4]gur BigdreAl Bhand Bt shewf the gexsiseycodf &p:eldztﬁllgcanﬂfgen specific T

cell s obtained by, primng h mul tival ent. plasm
cslle 1B AT A S CHEPhgH t"i‘%%ﬂﬁ%é’%&ﬁ%lﬁsﬁ“ Senahly Rapeols consisting of

m ni stration of
pept@}SAﬁgergg(ﬁ) qu)glﬁ)l;(gJ g?B@ﬁb&g\% %e frequency of
speci [DOGS]T CBiguse fhthamwsdahgolyveadrmemony in mmﬂalmmddergoaigemO cycles of
pl asm d

Bubiom iy ey carose b BRASBRABIA D,
0 0 AT e s e
qfpatiemgwith N A / peptide entrain-and-amplify protocols.
[0067] Figure 20 depicts a schedule of immunization using two plasmids: pCBP
expressing SSX2 41-49 and pSEM expressing Melan A 26-35(A27L). |
[0068] Figure 21 shows specific cytotoxicity induced by administration of two
plasmids as a mixture versus administration to individually to separate sites.

[0069] Figure 22 depicts the addition of peptide boost steps to the immunization

protocol described in Figure 20.
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mul tivalent plasmd and anplification of response

agai nst a dom nant (Mel an-A) epitope by intranodal
w@zhoo/nT198yr at i on of peptide. [0077] Figure 28B EIWUS20031@7440

specific cytotoxicity obtained by primng wth

mul tivalent plasmd and anplification of response

agai nst a subdom nant epitope (Tyrosinase 369-377) by

i nt r dAGTHI  aBigire SBr @rdsents ofiatpeﬁhqv‘d’ég hafoPBplidy qpost zgscues the

WEF‘H%%%}@?% o'}m“”iess omlagr ot O‘t:(%pe nI Ny rW'tﬁeh v%ctors and peptides

asim espons
r@gy’ébtﬁlﬁe}ly,arédmaammﬂnﬁb a subdom nant epi tope
simul taneously. [0079] Figure 30A shows the frequency )
of MHPERALIA sﬁmarqsﬂé A7 ap B depis atpmadv oMk zaHoRPraiopdls to induce
sgrlég% r{'\éx?ltigerﬂt teesa %n%e%j Cr?}él{i’m@a%&ctll Cat ion of response

epi tope and a
subdquognt Ff@(xf&@ﬂ DTSRI a B ﬁbﬁlﬁﬂ&ph&e bh¢lfcagdabltivalent responses.
adm ni stration of ge pti de. [0080] Figure 30B shows the
frequéfedl of Frgyreb% Repsents pauotppd for 6@‘1‘4@%0%% EIRWEE reggonse with a
tivale I
rglélélb’%lﬁlgtewgsgnéldnasr{d \éca th th% r%?ﬂggk}g? %q K)"a {r)lggta(? gylae %fy intranodal

HbaiefFhtioandf peptyde0s| nase) ep| tope by int ranodal
adm ni stration of i de. 14 WD 2006/ 071989

PCT/ U890t5/ 0 purn27 g thpufg%ap@wwésgm% tcfls obtained by priming
f I T fj
w{tlfqﬁllﬁgsz}ierﬁ elg%trn?ne %Pﬁf&ggm §15J1]1 ?%}giﬁgg% doﬁi % ant (Melan A)

dgtopaibyindiatodal ¥dmmishaten pe;pﬁpmdes Resul ts fromtwo
i ndi vidual mce are shown. [0082] Figure_ 31 shows in
vi vo 1897t oxFianre 2 thskevrsone fregusncy of 3pscifia T selziobiaRed by priming

lrﬁljlhgﬂi&ﬁg}g%ﬁﬂl Jﬂdv%gl cal L)f'ilscﬁq I.% Ogo‘ﬁlsé QVEHstPY subd yminant epitope

rano mnistrati pep [ rrespon I ng
arcyrcﬁlrﬁimm7)(b%ﬂltaaﬁoéalaﬂnﬁﬁ}.tramd of pepthidom nant
(Tyr05| nase 369-377 epi tope, as a m xture. 0

Fi gurl@0%9: Diigurs P shepe ght ﬁ%?ql%%éﬁogﬂ%éﬂlys?@ma@f %y priming with
‘Fg‘g%‘jg@%ﬁﬁlj}@%@ hrﬁ%ﬁ r?ugl%Lf ?‘3_5@51} St %lgstt?iarmmlgdrlfléar% gll(/l‘eﬁﬁ :A) epitope by

iafradidial adimunReati@s@qrepedof m ce i nduced with a mxture
of the glasmds PpSEM and pBPL, anpnd a |f|ed with SSX2
and TYPEYi nakieupepsh oﬁéoyﬁl%ﬁ@eca%ﬁ ity y@ged by priming with

rﬁhﬂi@ﬁl@n@éﬂas%@l aﬂH‘”a‘iﬁflﬁQLt%n Bﬁt Fé@ sedl i¥g! 8 Qfbdbfnant epitope
ua

I mmune response of I ndi vi ce Ihduced wth a
(Tiyxdsimase 249-310 byliatsamodal adhnbtamwnpBpeptidend anpl i fi ed

with X2 and. Tyrosi nase peptide epito nal agues.
[ 008 §ﬁflgur BiaptendS (e ' oBL mgyEZA0An PP FRE P a multivalent
;;ll {GOsHd o 11@:1-@ 'tlfe' Fé@f)d)tﬁ@ zg[a{?thBZ] dd:rhﬂgﬁtear?tﬁg subibmY¥nant epitope,

pot ana s after the rounds of
51multaneously

[0079] Figure 30A shows the frequency of Melan-A specific T cells obtained by
priming with multivalent plasmid and amplification of response against a dominant (Melan-
A) epitope and a subdominant (Tyrosinase) epitope by intranodal administration of peptide.

[0080] Figure 30B shows the frequency of Tyrosinase specific T cells obtained
by priming with multivalent plasmid and amplification of response against a dominant
(Melan-A)epitope and a subdominant (Tyrosinase) epitope by intranodal administration of

peptide.
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anplification [0088] Figure 36: CFSE in vivo chall enge
w th human nel anona tunor cells expressing all four
wda oen7iassoci at ed antigens. Panel s A-D each shmeow/usS2005/047440
tetramer analysis, |FNy ELISpot analysis, and in
vivo tunor cell killing individual mce follow ng
conpl etion of the protocol. Panel A shows data froma

nai v0884t r oFigupuSeC praves @%f@qu@ﬁbwfdh?@ Medan-fnend Tyrosinase

58 o S0 HRe r RAT. E uE0  B, ctnn e

s thabd puptidesTReSAtsFoamvey Rdividhal mfme figwmni ty  was
substanti al | é nonoval ent. [0089] Figure 37 depicts a
gl obd008t holigues Bhahews rulpovaiteaticityndai foy T cells co-initiated and

f 0
1%%@'&1 %Frblgexgﬁ‘l[tlvg ehp g ag{nh& qg]lgvgegln I1ﬁ€agﬁ{&?log&g§1%ragon of peptides,
doRichuding"@ a donfRat (Mels, Af26r35$)aaﬂ‘pal subdbminage (Byradinazg 369-377)
i mmune cells specific to a target cell, for directing _
GPHOBY, fag AHRIFBIIG. mTune response agai nst a tar get cell, or
for tin ng f L Rqresigr Y d sT
met hg@fs)gﬁnd gcﬁ&#po& |onDs&a?:]an |nc{)1§£|eteq?%?lr eﬁ{aﬁb IB? PSEM/pBPL

infikHifgedniifale pripo®ianipdifisatiaich as vacci nes and
t herapeutics, and_ al so prophylactic and. 15 WO

2006/ 18984189 Bisrra kb dosY owiagplor feiamapanalysis ofghp gpgune response of
e Iy

R ihape AL sk o BB A IaRaR SSod RS o s

addl yrosimasg peptide ephopmhlnlatogu&s admi ni stered, and

dellverlng the antigen directly into seconda

| ynph8P®Plor ghieyre #bt Daﬂwulflr?el%ijfﬁ% aBalygepf the jpamune response of

ﬂaﬂﬁla\}glg 1 rri{ 8 gﬂ}:%ﬂgﬁ 3 drrérrggﬁlg %&?ﬂ@@ﬁ%ﬁ?@ld&%PL and amplified
\&m]mﬁSXiZtandJﬂ“yroandsmrmphddSplfape anangueai ni ng and

anpllf ing a_T ce sp For . exa such

can i [rq Belde gfguree#,ﬁ ﬁﬁn’éﬁfﬁé‘%ﬁ’%& eét é‘PnEPg‘i‘f“phﬁca“O“
conpripgsfg apiicd es4m. aqFfjl £NECERH: | Wﬁgeﬂt& Sthe 2nd rounds of

delivered to an aninal. The compositi on can
ahaplificatied t o vari ous Iocatl ons on the ani rral but

oSSR | it BT o R SE5 kb wmor o
éx?)‘fésylﬁg a‘Plnﬁ)ui)rtuIHQIr %sgﬁht’ed &htiBshsOPatdle ACPTRRRI shb®MetrkBEr analysis,

exanpl €, spread out over a period of tinme or in a
FOht | BluSpst faaslysien amd/em wVpetuImi o¢ll tkihmg 1rﬁn\eﬂmiamh<y: following

t he net ho can f cud lificati ns

GBS Sy e T s BTehdh TP osb Sof bl FrrSl Ry, panels B-C
QI%RI lyga fl’gmj@@gerﬁlce-rm%nﬂ@&ﬁﬂ i3cakd on &E&Qtl@ﬁ? Béhieving substantial
performed one or nore tines, for exanple

tera el andg irgmouigy, aad pemql Buishofvstdataerorn a nomise FomugoupBd, whose immunity
cont nuouﬂé{y over period of tinme. Although not

V&t PRt rﬁ?rlovélﬁﬁodl nments, some enbodi nents can

i ncl u@essjhe m;@r@@ 81N92 gfdb@ﬂﬁeﬁlb@to inAGdcUdgIti@Ment immunity.
| mmunopot ent | at or or adj uvant.

Detailed Description of the Preferred Embodiment

[0090] Embodiments of the present invention provide methods and
compositions, for example, for generating immune cells specific to a target cell, for
directing an effective immune response against a target cell, or for affecting/treating
inflammatory disorders. The methods and compositions can include, for example,

immunogenic compositions such as vaccines and therapeutics, and also prophylactic and
15



[0092] Each of the disclosures of the foll ow ng

applications, including all nethods, figures, and
WEZIOpOoBvsd ons, i s incorporated herein by refermiwes2005/047440

its entirety: U S. Provisional Application No.

60/ 479,393, filed on June 17, 2003, entitled METHODS

TO CONTROL MHC CLASS |- RESTRI CTED | MMUNE RESPONSE;

thprgpeuﬁippmia@ads orPisgdosed 1lmrgn 1is by npivelew%nn@m%teqmscovery that by

ers mé E{E‘abfgn I\bq{ba% 050 gsleglﬁ%ice an? ti m ﬁ] \Q/ﬂ h 1t 9a’dmmlstered and

2004ringahd abtigen Mily &b sBnde lynﬁp_hmc( ns, nbbonlj' the magnitude, but
(Attorney Docket No. MANNK. 047A), filed on the sane

the fleal iafivietiiagire ghibe iBaNN® FESPEISE C@mb@@amgeqlm ch are

?%ﬁkﬁ%ésgg%ggg B&&Fﬁl‘él N n&EﬁlflgAg% égﬁﬁ%@éghsl\land methods for

dntthib$dEmd ORI FREPHTL AN ccpddse. THoRARILH e GubRRRTS can include an
U S. Application No. 10/871, 708 (Pub. No.

 PUBBOEDE $EB)Where pPMISItgR somPrisipgYNUCAe japidegncoded immunogen is

EEGS TR ORI VRS o BINEEide! Prioys tocations on the

Aniradi Suopeferdyiplis delivepstl f8othe AOMPEHAicSSBtent, ifbedxample, a lymph node.
Decenber 29, 2004, and U. S. Patent Application No,
The entrapigpent gisp cpn inoMidecngesy My idetivegss qomxnr@mmon for example

LB S LS ol PRSP pei o e

Rasferdbllye dhé' eBt NAabl ﬂﬁeﬂﬁclﬂiﬂmﬂﬁmﬂ ki3p céhﬁﬁn@_ngﬁdmlmstermg
I N COVPOSI TI ONS, FOR VARI QUS TYPES OF I\‘S‘E and
%%W%ftwnmrrtmlsalgé REREEF PBFHERES by I SFPIERRIEPT $en ¢a be performed
i ﬁla;?e?fh 1d, O iR ARP LU GAL T RRS | JICHiMEe; bol
?1 g-,toy con%o%?a%ﬁ]lons tﬁatr can %g L}%ed V\(ﬁﬂw the On° Poms o
qonenmlymdnoamemdj ot oimpos iAtlthongh noPresired imrad:ll embodiments, some

«%ﬂ b o i Priyse oL 6Bass 40’8 (B on immunopotenitor o
Q228634 Al), entitled "EXPRESSI ON VECTORS ENCODI NG

ITCPES OF TARGET ASSOCI ATED ANTI GENS AND METHODS FOR
THEI ROOZXS| GRach whitbr dissldseree bof tmcﬁnmmg agpligations, including all
refere inits entirety;. additi : dol ogy. o
Rhbe RErshend sappptbe inC Bl i Pogteencs & s entirety: US.
P}bﬁeioﬁaeﬁaﬁﬁba{eﬂém B0AYD 309 NAkd DRPLLhEAY ] 2603Nentitled METHODS TO
60/ 581, 00 on June 17, 2004, U.S. Appli cation

CONTROL/ VBE EHEXSSDIJBESNBICTED MV UNFIRESBRNS EpEERS ] Application No.

(R ER T A58 B8 (G PBRGRLFE, LIS B vidonat appticaion

M0/ 64t 402N ﬁNfa on DEéRHr 362200‘41 g uon Ratloh Né004, . (Pub.
U. S Appllcatlonl\lo 11/ 155, 929(Pub ), filed on

N@ne_ll._ZQMAttemy Dosket Ny HAOMWEDHTHE kAl cDase sa@amte as this

i r at ed
Prtica B f1 fesb ST VRSN 3l g BM O FOSBE By epfifanvce anp
s TRRO3GRAVERE) | RESP@NSMS ABGAINGT 2008c ardASS [-RESTRICTED
10/ 657,022 (Pub. No. 20040180354), filed on Septenber

EPITORES, FOB: PROPHWAAGTIS QRFHER A BRUER PERPOSES”; U.S. Application
No. 10/871,708 (Pub. No. 20050118186), filed on June 17, 2004, entitled

“COMBINATIONS OF TUMOR-ASSOCIATED ANTIGENS IN COMPOSITIONS FOR
VARIOUS TYPES OF CANCERS”; and Provisional Application No. 60/640,598, filed on
December 29, 2004, and U.S. Patent Application No. _/ ,  (Pub. No.
), (Attorney Docket No. MANNK.049A), filed on the same date as this
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SEQUENCES, and each of which is hereby incorporated by
reference in its entirety. [0093] In sone enbodi nents,
walzpendvseyy on the nature of the i nmunogen and PAHTES2005/047440

context in which it is encountered, the inmmune
response elicited can differ inits particular
activity and makeup. In particular, while inmunization

appli¢ationpbotheofcuhicly e ertited JCQRYBINATIONS,PB| TWMORASSOCIATED

RS EanS m CFPRRRFIRS RN RUL EKPRR GRS, Gund cach of

Wwiieh evenassrhorate@ibyarefetdidt at 0§ ¥ntireeAlbo,pbP @leinﬂ@ appiiedtiéhs include
di m nuti on of observable CTL activity. Thu

f@@h?fbsmdl eRpasHiPna that rrgn meglweqiﬂ.\@}pg)‘gt ingfant methods and compositions.
HoNG ra I
as(x],ne d é]IJII(P dgf tplljgﬁlg(? cfes1 rg%gstcié&ﬁ%l atpllg]%%’aac%ﬁ%phcatlon No.

1@&!192@&3%19@151 N® 2DU$(}2€28634JA|1){ e@ﬂiﬂﬂmﬁtE?(HIEQG)II\HVECﬁ‘OKS ENCODING
tolerogenic response, In contrast i nmunogeni c

EXRP8E tOBnEAB é\Sﬁg)C}J{ﬁﬁ ANHGEN i METSODS FOR THEIR

AR ner Bl fabl ! P e Ttk AR dncd) ) ey eddivonal

rhéth@tododydi cognpaiitiond,| m:;lstldeg, aﬁkl | mnde natalaguky amddxeaao@d in U.S.
response, but entrain it as t hat

ub
Péﬂt.lélgmlef\gplwapﬂn %|6Q/5§ﬁt0péeﬁle@eorg June lﬁj gé se%u Apphcatlon No.
i1]) fies the regs u [ )
AERGAS) AP | o5 the T 9sanag ko Z?ﬁ?@?@g"gﬁ%@m : cach of
velriblo @i inesrpsrated| ler@n thy refornco Iui 1tsn gntirbty; UrﬂnBreviskmpio&nmﬂication No.

om WO 2006/ 07 2005/ 047440
S0968: GRL R riner P oeibhs B SoARPRCHORNNS, HH/ 59 (Pub. No
Of Cyt oki )n%%dR{rPﬁﬁHEGI@ Z@Bngntltﬁﬂbw IR0y BEPEIGH ANALOGS”; each of

hd conpositions for pronoting the expansion
valricl Us tiherporetep almseionby freféiehge amdtst hxﬁnetyaraedthSodAudmatlon Nos.

08 7ol o oo PO UG BE ooty Sl A Pl e PR e, o

%obko1d0954eX@eR! 6n P8I er T@Gz@oﬁ%&ﬁegf R dite 3&rRitled EPITOPE
advant agebus over many protocol s that use only

SHPYENEESy artdeach ddwhizh i drelynwnedrporatedrbayi rafesamde amipd e;n‘tyety
neth As set forth ove ny. ti dex has

OS2 S bl ARG 8.0 BRU B 16 Sipigozen and
tgé WRREK T wWRE Tt Bedr@Sgntered, &@qgﬁﬁéer{eS ShsPANCItEle can differ in its
based i nmuni zati on or |nnune anp i f IC&?IOH Strategy
Haatsudad veintityopd roakenp oinhparticurr okt lrrpamrtlzat@hazvltlypeptlde can generate

certain, m crobjal tors, for ex I | S 1S due .

{5 Aol b e BEL Bhnes {elERTE Sutriri e Fesponse wim

faith@NHRE®Shs \tah Mstl 18ACHERE alpaMa6h @f 8 regiatoryN B Bpopulation, and a

del eterious side-effects, for exanple, 1n vivo

di@pmn@atqf @bsavable @Jriobaqﬁmtwoﬁhuwonmwﬁms icpfefring hige MHC/peptide
on eated tion

coRé ntrréF ns on t%?mcgl'l Stsur ace mﬂw{i’ne hhe ] n ra onv?lhout additional
et I'Zl ng anti bodi es agai ns tor PTge

iNdlinoporedtidting Whbnty, hannesseddi 1 §>uqdasaumayplbﬂlo&e@om@ulatory or
strong i mmunogens, peptides can circument the need
tPISFOZERIGt S aPORES- medinat OHITRT 0 ABEBINAGETIG s CONPISItNTSt girpviding  ample

1H}%ﬂueho @Hélﬁf&naﬁé‘}laqg 32? g Sugblf’ﬁlget ?%gePtowl éapdi zgor the cytokine/autocrine

ros processi sequen

fagtbscthbp Would hﬁiuce]s dvet aﬂﬁﬂ)vﬁkﬁhg bhBf limitirigg @itigen, not only induce a
processi ng for MC cl ass restricted presentation is
rgspfgﬁgen(h%ﬁ%am Hip#s W?He?‘ét‘hqt y;u‘gsgglée@@ &ncounters with ample antigen (e.g.,

injected peptide) amplifies the response without changing the nature of the observed

activity. Therefore, some embodiments relate to controlling the immune response profile,
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dom nant (favored) epitopes over subdom nant epitopes,

potentially interfering wwth the i mrunogenicity of
w@piot/opesy corresponding to valid targets. Fi nabdyUS2005/047440

effective peptide based imunization sinplifies and

shortens the process of devel opnent of

I mmunot her apeutics. [0095] Thus, effective

fpeptalmée,b&lselﬁnd ﬁﬁmeﬁ@owbtmne@m@ﬁh%ﬁlﬁe% cytokines produced. Some
rticular hose
egrfab entsd éerl%tgl %bene gdtna c%mpo%ﬁ%r%so Z)(nggtrl glgh&ggnsf& or further
KPRERIN GNOTLhirNtherel 47 e@bodiffeht Mt R0 ttyhﬂt‘ltoldﬁ and compositions for
vacci nation (against certain infectious diseases)
preiip it lex prasieniof segukatory eeloninssfeenes odiot-dibntpr example
si mul ous f r ,
adj u\ﬂ)@&?&ﬁt ecﬁﬁ‘?ghsglso SeCdJ\q;?ﬁl i es%%bﬁﬁ{%%egﬁ%[vqﬁg{sgg%?(ngcms that use
dilly lpkgtRIE binthadido Ons fBHb\OCHhHEHﬁtrSmdﬁﬁmmﬂlﬂyi ﬂit&h@ioﬂbgy As set forth
Definitions: [0096]. Unless otherw se clear fromt
2bB: e N fPepHEc-pased oIMmuRiaHionn BIodGR)s PR V%ﬂrtbaéﬁdngmtocols have
c{ril\%)a%ﬁst e er?lﬂe%sk gierg&gc%%ghl){l I'haﬁ)% ﬁ(lﬂie b'agla‘él' u?hzatlon or immune
neani ngs for purposes o0 ' gcrlptlon 18 WO
At cRTAD SQat B}GT hiiSﬂ(ﬂl&ﬁla@és?éﬁ@ oth@0@éfho PR@RESSI «EYAkertain microbial
ANTI GEN- PRESENTI NG CELL é - a cell that ossesses
VOO | for §%4mpe aflyp ys B¢ ealpeeéacaﬁlaﬁt gorgHioRler VRdBiSe Sych as live
h i e
shehiftid VERPE R rerlf Ly €A L K PONE S B 5K *tor cxample, in
WRdgHERAIN @Ebd.omblmtmﬁt br behatnel 1sef|fmttwelupdkP@pea[t@tDQ@]nmstratlon due
HOUSEKEEPI NG P roteasone nor na ky
tp nEENSEAPP hed gput }ﬂg ar&rmdtjé mgASt yhe, ecigF disg “weell% when
! 115 bR o EARMFeumRnt th
}%E%e?ée%s% r?g@ﬁngr 2y tQ)‘? élznﬁsstg[ngﬁggﬂu OMI\@M umv@nt the need
forrpwmpmmemtnm procabing (ascwitl erqtﬂnsatn mEorp eomplesraatigens, in context

cells ininfegted fissues or xposure to

G EEPP BIRSHESITED 10 S1D1EBR P e Ghem e TBF  PBetiah geular antigen
(80280 & MEic- Bt JeQGicRA prdbektafon [seasﬁ%§§1enérﬂthat inherently selects
preferred enbodi nents, epitopes according to thi

dbefinaitt (fomréd) Gipitdeeshener asnledonmoantrmtesesarppteyltlahlmltterdertrxg with the

ol ypeptide and a nucl eic Cld
SR Pl B S0P pEp e o dya Tt pepide based
igfrhwBia¥oh @ﬁmﬁﬁie‘s THY YorichS e s§ &F RVaspmBritefemhRfotherapeutics.
enbodi ments, epitopes according to this definition

i ncl u689Hut é"hes,notffelqev:%s@apmdeybdwdn timghune  greplificgtien methods,

B eARepEL TG P5Rrfe B s opEr Bl ofoeggbRy benefit to
1%no$ﬁé@z% {Rﬁ&h Lheyr eaRel BhE Q%hlcmdf&tlmed)ﬂ pﬂb%ﬁﬁ@étﬁf $accination

(TCR) opes presented cl ass | e in
(agaragt unreetamr mrmtugrle disgpses). " pagral pededits carp beawhwei by avoiding
s(uﬁtgttar%gg}sl. ?%dl Cef;slo(r)rgentélo a?é’]yoergcré)gncrr So(#;u\(an‘t %Hmldues )although such

BeHsqles e I_S'Qutﬂl:t'eﬂ Qpean&metemab&manmdeuaﬂed (hbféﬂf
sequences in a primary
Definitions:
[0096] Unless otherwise clear from the context of the use of a term herein, the
following listed terms shall generally have the indicated meanings for purposes of this

description.
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transl ati on product that are renoved by processing,
including without imtation, alone or in any
wazobhhTiagd on, proteasonal digestion, N-tern naCT/US2005/047440
trimm ng, or the action of exogenous enzymatic
activities. Thus, a mature epitope nmay be provided

enbedded in a sonewhat | on er olégagtl de, the

i mrur{QOQﬂji caPROFESHOMALoA NTING CEEEt (BAPC) — a cell
tHa?t qo’ss sest]hceol conp%%ga?q' I éc% ees anfl 18 z?o\‘f% i dh&e ﬁglélli' rr%g(r)]nse. Well

provi orm

dhlaﬁdtehled dey/mcmdedbﬁtgnﬁlcem B&nl@earrdaﬁﬂgmmgek by TCR
[0102] MHC EPI TCPE - é)ﬁol ypepti de havi ng a known or
predi 09} bi RERAHERAL GlLkLy— PGPU&ahﬁrﬁ%PiPéﬁCcl ass | or

cl as ma]

nol e ul)%gl SO%O%WW%M%Q/ ar act P zlyge_&?‘ T 3rslganly active in

péiphéral &ty 29 geh&ally eatgindéset drimot stedvigBsactivéd in pAROS]

HOUSEKEEPI NG EPI TOPE - I n a preferred enbodi nent, a

housdﬁé@ﬂl nglMMWQER@EMQMEd” asprateam%éawaa@ active in pAPCs;

t&g cj?@atsmlng alm 'Lrpggmezl%q &191"3} ce:ilsS in infected tissues or
I'sp ay on a ce hous prng proteasones

farlewﬁrgeadpmumamlhgerfaﬁml ve. In 19 WD 2006/ 071989

PCT/ US2005/ 047440 _anot her pr eferred enbodi nent, a

hous dRE@Ui ng EBpT@Re 4 Bolssyle s gubsiange r?él’%‘eﬁf ptépgulating an immune

n QuUSEK, r.di
%%J&elgém %ggrgge#%m AL oﬁﬁﬁé étesllqgls ?%@ccﬂ*ﬁg@ tg tﬂlg r%feeﬁnftllaﬁ include but are
e viedeadarihyl tihiited nah palypemidaand a .nutleicaseat hﬁ:bdmgaf;ﬁﬂymﬂtlde wherein

enbodi nent, .a housekeep| ng]é epitope is defined as a
e OLYREPHES ds t$7RED e o HUBUIAIRS 18 NBRHNG Jentcopeln other preferred

e%gdl:?g rEérﬁQ, hﬁoﬁég%ccdcrﬁ’ﬁlgg@{m@déjﬁflt cfﬁl' Jh&lﬁ@ébut%gﬁmhﬁ&éésanly limited to

eepi hg epitopes-are provi
pﬂescmtsemedmsthe k0rfack79f93 s, the pegtides bémg| dondovaleiPy bound to the

bzrefgsg G%ﬁ&ﬁg Oi %\%ﬁr éad)pté’ar %raeefg%s&l?eg bhrif/ el rasgpfors (TCR).

EfitdBes NRsent 1834344é rﬂzy)be 1f1'11|nﬁgttd: eBF Hﬁﬁﬁ‘e frm. ZWme refers to
and 10/ 657,022 (Pub. No. 2004-0180354 Al'), file

eitops, in mmctuancb arry }Fieflﬁrmm‘mmaatumh) Nkat may mclude or consist
PCT/.US2003/ 027 gPub No. , WO 20045 227 filed
5715637 AQISGREPTE, BYIRoRL AT ESR GRhSfiences i a primary

tBkIA86n glgo@luctfthét%ge refbvAP b gr&essg‘%oﬂmlﬁg{geﬁlzh&& Ylmlfahl)ﬁ Glone or in
on Novenber 7, 2001; 60/363,210 filed March 7, 200

a@md:oerb/irmgn,lmteamm@ dligesti@e oY -¢arinenal EimAOAR or Hag hctmwfn of exogenous

t he | ted t
é%tﬁkﬁ?:ﬁ%%% §8'4 Mt Bpifibet it e rEvifel Sbedieg jpe somewhat

1BRERPodRplide, thO'GRmMPAGIBEIRS HRERial oPYwHIEH & @RSt iiddst InSpart, to the
eﬁétl rqjety p[0104] II\/I\/UNEEEPlﬁFﬂODE - In a preferred P

eemhﬁddrdmmmpeahkwm@ rike gpture SRIteps cagdfei previdad iy its ultimate form that

RRolRER I B AATRRL o R B iR of eacomes ar e

pr edqoiegnt | Mmtﬁmopm anl erepmw Ei\ﬁ?ﬁg atkneWhosH preditted binding
an immune epitope is defined as a pol ypeptide
af ity ifer ngnanmahﬁmﬁbiseérqroq:lewalédnmqr Rigtacompaability complex (MHC)

Jl%lg&?l O% de%tlﬁ;'gfago%délha{laré&er %ﬁ SRS Ib&ﬁ}ﬁf]%ﬁotlecuﬁe% ar presented in
Tables 1-4.

[0103] HOUSEKEEPING EPITOPE - In a preferred embodiment, a
housekeeping epitope is defined as a polypeptide fragment that is an MHC epitope, and that

is displayed on a cell in which housekeeping proteasomes are predominantly active. In
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preferred enbodi nent, an i mune epitope is defined as

a pol ypeptide including an epitope cluster sequence,
whaoobngose | east two pol ypepti de sequences havP@myuseo05/047440

known or predicted affinity for a class | MHC. In yet

anot her preferred enbodi nent, an i mmune epitope is

defined as a nucleic acid that encodes an inmmune

appiheo Fpeefaxrc,(b redibmglimenta sy hofisekéepirfeo epigeriends deﬁned as a polypeptide

deflnltl 01 5] .TARGET

Bt A skt i tnitopeprerfine b i PreBaBcieRBiel et is nanked by

dhe R@tsg%ﬁrﬂdgnﬁﬁﬁﬂbr{ﬂn@rhddﬁatIn%Bthl&e RERA dREYHiRYNtt B]ehousekeepmg
conmponents of the inmmune system For exanpl e, a cel |

apitbe tsedtfined ks a nupkewsaoa)d that heqodpm hauosekpeping e}pmp&sacmdmg to the
Blermecagmie. FSfel iy PurBaenge  RoGae frn B RGP s, paent

ApiRadsn ofost he/imwant imed Jaxaipal es 2602t QP\QﬁtN66|2|OG30220239 Al),
according to this definition include but are not

IHEEIsISAr (PR aniQQéoOQZé‘WbAdédﬁi?@@?bf@a@’eﬁ 28A8 hl/e@1,964 (Pub. No.
L f
%@gn,gftieﬂ& A, Pgesdrl%%%g a}é’%? 2008 gfl'o%%ﬂ ?ggglgf]No 12‘664-0t1 80354 A1),

ﬁl@d Bépteberad, 2003 |dﬁ@hhl@@TC&bﬂlﬁ:atld&aNoaP@TM@BB@d7M6 @hb. No. WO
a art of an as%@%ﬁto determ ne or confirm.pro

os2 ) tHaky/S U8deS, Broymsagnal Spplieasien Nos. g0/282 211, filed
rmﬁr’ilaé 2801 P AGCARUN 0k eibEPY, 20BYPEFSEL P filed March 7, 2002;
oprot €asone; termne I'I” specrficity or

anﬂmwmmemx ifilad f)ﬁ)lSeptedtbSﬂ 6.£202pi Eagheof ﬂi&ClﬁEtﬂEhﬂ)}ﬂlcﬁﬁlﬁls is entitled
t ransf or ned express the |jberation sequence,

EPHEO@& SEQé%ﬁN%‘E%pl yagle uthsetprlicatirnsepeninedpin dys. paragraph s
1L Ghted A T5 %PQ{CATEQSME N (TAA) - a protein or

pept| sent in a target cell. [0107]
TUI\/[ROP(@CIZI T Afyreferred diABodimdeat; @h iminnge epitope is
target cell is a neoplastic cell. [0108] WEA EPI TOPE, -
defipdd spprlverptina fiasgent thtdnen NG eeidpRe: arfl Brhigidigplayed on a cell in

LI G RBT Sagpn ] 6L, oy aSb ivaimen.

irinAme ap oy B slefih@tias apolgizpade dmAam{n@ibﬁQﬂnnANé leBDbP¢ accarding to the

nat ur al |nnuno | obu] i nocl ona
SWOWBIdé’@U]U@nct s@&ﬂ?cﬁl’gﬁBF & agverqi af}gp Pnﬂfanawowgldrs In another
;Qéf@ﬂla{' gmg&ﬁﬁieﬁt am% TRE eﬁ%ﬁewgqeﬁ&u% hesdifRblide inffud¥ an epitope

use reconbl nant. DNA, or by any ot her neans.

cﬂixsaarpleemenmdiaudg atiledse tw<aIpolapelft(dats):quesmqrsglhae'mgqalknoxﬁn or predicted
vari a i.on- i n_fusions

0 ors e ANTHE” o neL Ates Heerrd SpBpdimedt, Bogmene epitope is

deBhEd ad PnSQALBBAGRat eh&ﬁfes dh frh@tnd PR aE&fr@‘lhgrﬂ& &ny of the foregoing
sequence in an inconsequential way as judged

detaiionat i on of the sequence. Nucleic acid sequences

gﬂggﬁgﬂ(ﬁlgrfﬁiﬁﬁfﬁ% :}P?%S%?EFI% ?eglﬁlgo‘rggmfﬂht a target cells is a cell

ASLONET A aoﬁzﬁh&%eﬂﬂﬁcdhﬁltmnﬁﬁﬁt ShinfBeLsRAC RSO By theL&thipbnents of the
or conposition o non- codi ng regi ons. Amno acid

igwepne sysiemdfor fxamplg, a)mll)/lnﬁayted with a virus or other intracellular parasite, or a

neoplastic cell. In another embodiment, a target cell is a cell to be targeted by the vaccines
and methods of the invention. Examples of target cells according to this definition include
but are not necessarily limited to: a neoplastic cell and a cell harboring an intracellular
parasite, such as, for example, a virus, a bacterium, or é protozoan. Target cells can also

include cells that are targeted by CTL as a part of an assay to determine or confirm proper
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conservative substitution or mnor length variations

are substantially simlar. Additionally, amno acid
wWGaeenioes conpri sing housekeepi ng epitopes thedtT/U$Fbze47440

in the nunber of N- term nal flanking residues, or

i mmune epitopes and epitope clusters that differ in

the nunber of flanki n% resi dues at either term nus,

eqitepss lilpsataomt dngl mrycesssxng ara, ceNLRXpEisEing SN AN pPprateasang deldetermine T

SHORRYLE R BsbAFL I B GT s PHRF ¢ ean be ranstonned o
RIS hONBEraBbVdgBBCEYor tht BElSs daBisiimpl$ belpeided With pbptidelépitope.

sequences that differ froma reference sequence in an .

i ncor{leQﬁlent TARGIER ASSOCIAGED HYNTEREN (A )on a raptem or polypeptide
bi ol o or ,bi ochem cal property, although the

p§eésc3ﬁt ﬁc?gtarget ce“not be substantially simlar. For

exanfbeo7)t womwbwcsmd&mmﬂoﬂ@m YTuA®) — a TAA, wherein the
hybri di zati on probes for the same sequence but encode
t@l‘@ﬁﬁ‘@ﬂﬂﬁg“&@ﬂhﬁ@%éﬂd sequences. Two pept| des that

i ndu 0SSy CTL [ [

sim ﬁg}&éven | ffe|p 0@%}91’3@%6%% er va?‘% Oq%gélgted binding

aBGhity FHOSt hinbh 0dl§ss(lil’tﬁ1 &1R844S TIMBHL AN Qdontpexwinhdleduld. hBartlcularly well
substantial simlarity definition). Pairs of

charapisadedassd HIPoRye prasented aclis et t he sane epi t ope

E,?:—rll-/ E@b@ggf%l %b)ésa‘fgh O{‘ ﬁra g‘grsn ?%%%Vﬁgf@é)é}%fiﬁ%r monoclonal, or

agly rsletiilal cofipb§ear enwasleeud ﬁat parilefth g Hikding Woaiaim netiether derived

simlarity of immunogenicity can be conducted by

bioeharmcal ligompy Hse plerecainbiaptdPNAR T §BANARECE 832n% gE"taﬁ@leS include
I

FRLLYE), AL LS E0RNSE R LaE o DR usions

cyt oONE] pr oSUBSTANTIALSIMIE AIRIKE, - this feerti dg n$ederotrbfer to sequences

t a;?et antigen. Accordingly, .two sequences may. be
thet s prelioma Goense SeRUeRes Hafthincaassaantial way as fldged by examination

Orfeﬁ'lgl S%? %hglu aCIé %Q{{Je‘n?al n{?gﬁnlgdﬁlél &H’%d aﬁl%u 9(98 esequence are

variants o sed 0 quences are anong
subgtastinlle diimimt despfte tdifferprices @ntdepenceatt ipositioh di 2dinor differences in
EXPRESSI ON CASSETTE - a polynucleotlde seguence

lenetl Ar ARMBOSIHRY YiodptIMLodBTEINY AP W@&quiﬁqaewaétf&ésng only by

Pger\‘?z;tﬂgrsuf)srtﬁ‘lﬂﬁfé‘ll o Lr)lgp leﬂgﬁ’l feﬁﬁﬂ&g@grk Qﬁ‘bsgﬁl@ltafl?lmmllar Additionally,

ement’s Imted to enhancers
dnenorianiat Seqnermesjomsprlslmg homkeetpldgoqmmpes that diffesiih ébg number of N-
and poly deny on sites. The cass tte can al so

tPrRInYqHa St AafMHET ISPHARS AoRRI9GC T FUE TR i gndiffer in the
MiPer gph%}r]‘r% rds RuBH é?ﬁl'ér te[rrgllhl.lg} 1 r EMRERRER Rt P ENuc1dif acids that

sone enb nts, an emb d epitope 1s an epitope
enhade substumwllyyslmxbattammredmmsemlﬁmea ategheeselyrs|ajgospbitargially similar.

in oth enbogdi t | so. can incl ude

epi t dBi{]i]n mﬁﬁi‘{&ﬂhﬁﬂ EWMW- Elsd?mi et %Htt%f%?ﬁﬁ’ssequences
that diffEPeddeesdititet s@@t‘ien&@f—h %plﬂcglps%qﬁéltﬁp{vawa%ddge& By @Ramination
Interior position wth respect to the |onger

qnfai yiobygidatier bj@hdmibalMADLREY, BRhT@hRhe saqyeaptsi niey wot he mebstantially
S PR R S B BT R RS oes s s
sequence but encode differing amino acid sequences. Two peptides that induce cross-
reactive CTL responses are functionally similar even if they differ by non-conservative
amino acid substitutions (and thus may not be within the substantial similarity definition).

Pairs of antibodies, or TCRs, that recognize the same epitope can be functionally similar to
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[ 01151 EPI TOPE CLUSTER - a pol ypeptide, or a nucleic

acid sequence encoding it, that is a segnent of a
weembeimssequence, including a native protei n BEQUSN0E)47440

conprising two or nore known or predicted epitopes

with binding affinity for a shared MiC restriction

element. In preferred enbodi nents, the densit

eeqzh vtbpedespite Whatevdrstrughn tirfferfmse-‘g@e%it éﬁestmgaﬁer¥ tional similarity of

enSI t%i cg;yf c?aﬁlb[efon lbclte IHPIIl"Ig’%lIg}CJthd tIlequéIEIcIIIt”tantlgen and testing the
a%hﬁyf%mtanvulﬁ:hwrésb&se Ofpluaing Rt Hoe litifed o eRCaitibbRy kte3Pense, a CTL
clusters are disclosed and nore fully defined in U S.
regpoast, Cpofsineqaedusiionoandobs 3ie, emcogrﬁzq ag taygel phtipgn. Accordingly,

i
| ed EP| TOP ERS,
twgrseequ"n[rSI:t | trr}aS/f %er éies%neIE:I t%I‘ ?EP(; {xlcr efnn Iéf%e%&%%%ﬁggg{a%l&gd the same

tI:uIlﬁf%BATEh@)I dREihENCguendd \dﬁiﬁh@ Rﬂ‘dh@losedﬂ 9F bR@ne&tlsequences are among
sequence conprising or encodi ng a housekeepi ng

thpemberiments of thecPresenilnyetiger sequence that provi des a
t [ 1 b
|C|oge I Zj bsﬁ%{?g‘ggggﬁ)ﬂgﬁ%ﬁm &?B%@@g&tﬁie §equence encoding a

FRGPebiRR) @ptABiITAtked a6 tai prombes ahd othsd itragscripton endumahdation control
|nnunoproteasone activity, N termnal trimmng, and/or

eharpits, pReJadiss dait got digtited| o] c@gancsrsp AEBRALIOR ‘%5’:49“3 mternal ribosome
%ﬁrngIthgtaIug EollchP I’l%l?a (:IO% Eh%%s&%&tgxg F%? :Ilgcllgt%esiegu&l%é that facilitate
ednag tdiom bife Most moldcyileite amathérvi ty, by which CTLp are

generall obser ved can arise from an conblnatlon )
nai vdO1E3f ecEMBE%EDn%%W EcTin pemg epgodimsiisg pn Wﬁ&d epitope

I f
T

theltterhrS alsd can Qrwllﬁiecanbplmpysn ovlogh onlyt tht eN-tarmdpuisrarnge C-terminus is
re-exposure to_antigen. in ord gai n. ef fect or

Fheddsdh wchﬁhéh@wﬁteeq fsynqtrho e "arg ay BeL Ropitiepeith respect to the

1%&& - LT(3- TNF-a- and is in GO of

6£%§26I ycle [0119] EFFECTOR T CELL - A T cel

t hat ,[ouptin eMATUREr EPIF Okt I—gaepepﬂidbi\gielnno addathnhly sequence beyond
exhlblts eff ctor functiaon. Eff ells

[GumETsanY yhed ‘gﬁﬁP‘é"P&fls Boyndiip éhetII‘Ig[é I'I-éﬁ gﬂdt‘:n égﬁ%em and

enter the I per e y I

Ehey ol R S R e TSR T ey Pactab g, seauence
chilbdiag itanttht ac b iseghgnt ©f @l progin fQpatl, BEREGRORNEAUNCAO@M sequence,
- Generally, T ce activatlon ener al | i,ncl ydi n

ORI e ‘i‘”dhofofmé‘i/I‘B‘l"W 0% Pegkisted ?k}l%a/"sﬁ‘ RindEg fIIgm@g for a shared
MERT BlstrRfion (e, INHENG @m-go&ﬁIeIntsr @I%O@éiﬁﬁy ‘of epitopes within the
Includes in many enbodi nents the process of

desiariatgreater ahan meldenme'sqfcahlslewfmpm pradiged epitopes widhrbinding afﬁmty
RO oI SR bbbt Bh ol By ~3948L piors

SHRGY IR B clofedPIRCRSR fulll deRRéEASUND Hah@it Apphedtiodl No. 09/561,571,
ce I's, the nunber of activated cells, the level of
filed April 28, 2000, entitted EPITOPE CLUSTERS, which is incorporated herein by

reference in its entirety.
[0116] LIBERATION SEQUENCE - a designed or engineered sequence
comprising or encoding a housekeeping epitope embedded in a larger sequence that

provides a context allowing the housekeeping epitope to be liberated by processing
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activity, rate of proliferation, or simlar paraneter
of T cells involved in a specific response. [0123]
WENIRAIBBENT - | ncl udes in nmany enbodi nents arPCT/US2005/047440

induction that confers particular stability on the

i mune profile of the induced |ineage of T cells. In

various enbodi nents, the term"entrain" can correspond

actvities msvl}éln‘fg, eﬁ@tdmamplq, nnmua@moteas{mezap}lvmlﬂmwl trimming, and/or
ECEPTOR %t | recept.ors | (TLRs) are a

G glcefﬁe BE\? er hesraég eg?‘lrll{lla%c 8Pt s that are

acti veleq byC&PL?CJ-f(E"FL Qﬁém%%qh& (Ff celR1 GaOb&Ss banglduced to exhibit

certain host nolecul es. part of the innate inmune

%’Vél’té}ﬁﬁwﬁ}z\y Seeomdptypnvéiro ty@c epfevity, by highneThp argegeapraBy observed,

GRS be Y BRPAGAST Brost)® o B8 Pihe@oblir vy

LI GAN@I 18]Any MEM@(M & CBpBbL! &8 Dicell bicpslidigs andts location in the body,

activating a toll-like receptor. Exanples include,
thitt hasubedn; mey@pp]dnactlly@qeg l]ycamggegy Bihés jc @ quiescent physiologic state
re%llldl‘blrﬁg & E:)gpaolglq e(ﬁv&ég&\}‘bgg%oegi 8%):[ 5@1@0@10‘1?1319&0%“%1@ they are

@@ﬂah@@@lﬁLO@Wﬁl CBll 0ANAGRachL Of- TIOF i aedisih Goadtitkk cell cycle.
and pol i/cyti dyvlic acid, doubl e-stranded RNA,
At edl%ﬁ

unnetlfy ECTORgb &3ty ApbAtiihabtpersersoupierag antigen antigen,
I B34 AL SR SRl 1ORRL) o ARRRLY SRR b g 0

lglmpha/ca:t isyan z&iald er&Bﬁhg)gthSmhhﬁbngcal [pedgicdry. Phenotypically they are
juvants that agt [ v

E}?AF’@“% pDﬁZ&e PIDé“‘PhEPJJ%ﬂ "rTgIGN 8t Léf 3&6\@@% ‘m@za?t}vg
en d 0 C[hh(ﬁ PabRRE A TORC qQﬁ{I(tJ"F?fN oyt e@ 29[ (PRE) L gf'el?%ﬁ generally,

qui | I'aj a 'saponi ns, tucareso and the

1ﬁdnémg pc@figtiordf @d(_l)lW@ﬁﬂIB’ltﬁBﬂl/dt sﬁékm@s:bcramowar ci ani,

D.J. Drug Discovery Today 8:934-943, 2003,  which is

i ncorlab? tedmlép&fﬁ%ef T ekl retRoasq n’ Inclidgs,in magny. embodiments the

}{rPJE%z g gxyr %nucl oth {%X)ng‘gg&%é |62Sh som@e&%&%ltsj lﬁuﬁ@cent cells;

I gode e contal ning an unnethly
dp@tiedledse. The CpG may al so  be enbedded |n

E‘[’}?i ol a?bh%om%nﬁ%%ﬁuﬁé%%@@%% B 3 gy gmbodiment
ST d i rrﬁfeﬁoﬁ‘eélﬁsc%eeﬁm%ér of0 v%d'@eﬁé% the level of
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REPRIYE dakdh RESMiSon receptors that are activated by specific components of
microbes and certain host molecules. As part of the innate immune system, they contribute
to the first line of defense against many pathogens, but also play a role in adaptive
immunity.

[0125] TOLL-LIKE RECEPTOR (TLR) LIGAND — Any molecule capable of
binding and activating a toll-like receptor. Examples include, without limitation: poly IC A

synthetic, double-stranded RNA know for inducing interferon. The polymer is made of one
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ﬂm AT0RA411s Hhdudin@2@r etdnfyid)” PEROigdiié); &dde{ic-Pattern Recognition
HLA- A*0209 HLA- A*0214 HLA- A3 HLA- A*0301 HLA- A*

&@gp_tor KPRRAA@andy, Aqualiaja sapgping Stucagpsel, Aegtolgnes, and the like. Some
*
pre ned 231&. uvantstll‘rédAscl?f)se in M%I%Ta%’i:%?.]])rug Discovery Today 8:934-943, 2003,

which is incorporated herein by reference in its entirety.

[0127] IMMUNOSTIMULATORY SEQUENCE (ISS) - Generally an
oligodeoxyribonucleotide containing an unmethlylated CpG sequence. The CpG may also
be embedded in bacterially produced DNA, particularly plasmids. Further embodiments
include various analogues; among preferred embodiments are molecules with one or more
phosphorothioate bonds or non-physiologic bases.

[0128] VACCINE - In preferred embodiments a vaccine can be an
immunogenic composition providing or aiding in prevention of disease. In other
embodiments, a vaccbine is a composition that can provide or aid in a cure of a disease. In
others, a vaccine composition can provide or aid in amelioration of a disease. Further
embodiments of a vaccine immunogenic composition can be used as therapeutic and/or
prophylactic agents.

[0129] IMMUNIZATION - a process to induce partial or complete protection
against a disease. Alternatively, a process to induce or amplify an immune system response
to an antigen. In the second definition it can connote a protective immune response,
particularly proinflammatory or active immunity, but can also include a regulatory
response. Thus in some embodiments immunization is distinguished from tolerization (a
process by which the immune system avoids producing proinflammatory or active

immunity) while in other embodiments this term includes tolerization.
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CT5 SSX SSX1/CT5.1, SSX2/CT5.2a, SSX2/CT5. 2b,
SSX3/ CT5. 3, SSX4/CT5.4 CT6 NY-ESO-1 NY-ESO 1/ CT6. 1,

WO ACHoMagoCT6. 2a, LAGE-I b/ CT6.2b CT7 MAGEC PCT/US2005/047440
MAGECI / CT7. 1, MAGEC3/CT7.2 CT8 SYCP1 SYCPI/CT8 32 WO

2006/ 071989 PCT/ US2005/ 047440 CT9 BRDT BRDT/ CT9 CT10
MAGEFL MAGEFI/CTIQ CTL_] CTp1l [ SPANX SPANXAl/CT11. 1

> SPANXDY CTI 14CT12
g“%@i&ﬁ@z&m 1b,
ACE— T Tt XA a——e;-=—= ————— Tt
2. 3b,
; CT15 ADA P ADAMR/ CT15 CT16 PAGE-5
PACER05/ | Eer-1, CT 1¢.HZA6QIAIAOLI Pl LIPI/CT17 CT18 NASS
NA88/ CTI :' ]‘kffﬁq@q L13RAI | L13RAI/ CT19 CT20 TSP50
PAI 7/ CT‘ i Y- TES— 1 OY- TES— 1/ CT23 CT24
AGETCr24. 1, %hﬁgsc/sf 24.2 CT25 MVAI / DSCR8
T VIVA- I/ CZ5.1T a, | -1 D/ CIZb. Ib CIlIZb CAGE CAGZ ClIZ06
CT2732BORI $DBORI S/ CT21.0B8/OMé2 2006/ 071989
| 5/ 047440 (CT28 HOM TES- 85 JHOM TES- 85/ CT28
CT29 AF1 5%114/ D40 D40/ CT29 CT30 E2F- HCA661/ CT30
CT33 ORC MORC/CT33
CT34 SGY-1 SGY-1/CT34
CT35 SPOI | SPO11/CT35
CT36 TPXI1 TPX-1/CT36
CT37 NY-SAR-35 NY-SAR-35/CT37
CT38 FTHL17 FTHL17/CT38
CT39 NXF2 NXF2/CT39
CT40 TAF7L TAF7L/CT40
CT41 TDRDI TDRDI1/CT41.1, NY-CO-45/CT41.2
CT42 TEX15 TEX15/CT42
CT43 FATE FATE/CT43
CT44 TPTE TPTE/CT44
PRAME (MAPE, DAGE)

*See Scanlan et al., “The cancer/testis genes: Review, standardization, and commentary,”
Cancer Immunity, Vol. 4, p. 1 (23 January 2004), which is incorporated herein by reference
1n its entirety.
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mcro I nfectl ons genera Yy i nvol ves i nducti on
raaigiutax@am*sqwhtpbf aretmngﬁmesmonsfel rk dalting feartdmmd:hlevmg a control

with nmultiple capabilitjes s S mgrati ffec
qfuthevrnélﬂgle ISPRPEF ¥ éarréﬁtfagaEA%‘ﬁ 30t & PRRSADY 9114:@? F(éwe y present the

r onses can be attenpted by
Va“ I 5213 %todsg%faﬁﬁ cEfd

i nvol ves admi ni stration of
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the . ni tude .and quality of the i ns
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effectively present the “resulting epitopes to
o p@cuofs cThe aetdmse i BABLHI Magrotudt iand quaity of snpuoity ean hescontrolled

S oS5 TR BR Y 508 e, s
B0 hloB&01a¢ @AviBShment. Embodiments of the present invention can enhance control of
the immune response. Control of the immune response includes the capability to induce
different types of immune responses as needed, for example, from regulatory to pro-
inflammatory responses. Preferred embodiments provide enhanced control of the
magnitude and quality of responses to MHC class I-restricted epitopes which are of major
interest for active immunotherapy.

[0133] Previous immunization methods displayed certain important limitations:
first, very often, conclusions regarding the potency of vaccines were extrapolated from
immunogenicity data generated from one or from a very limited panel of ultra sensitive
read-out assays. Frequently, despite the inferred potency of a vaccination regimen, the
clinical response was not significant or was at best modest. Secondly, subsequent to
immunization, T regulatory cells, along with more conventional T effector cells, can be
generated and/or expanded, and such cells can interfere with the function of the desired
immune response. The importance of such mechanisms in active immunotherapy has b.een

recognized only recently.
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of detection by conventional techniques) immune response consisting of Tcl cells. While
preferred embodiments of the invention can employ intralymphatic administration of
antigen at all stages of immunization, intralymphatic administration is the most preferred

mode of administration for adjuvant-free peptide. Peptide amplification utilizing
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anplifying dose or to a MHC- saturating concentration)
be used so that presentation is limted, especially if
using direct intralynphatic admnistration. Such
seaverd Phremrakineni(thempatiescant wyloking) \eadi W@ﬂeuslmliiw@ﬁumesswe cytokine

W%UESIE%%%Q Igﬁﬁ?]%g?‘ Oglg)%%t?d I?eé)gge gr es[ 2228] Wi | e

prevaoi®y t hehis, 46éh DNA MasttidPptpage @Iﬁphﬁcatlon protocols can improve
adm nistration,- direct adm nistration into secondary

th«y wﬁh@w@nwgefr@mpopwpﬁ do¢lading thvm?ﬁ‘\ltlﬁ oledneshPs PRy Rd chronic
effectiv en, t he ant i i t
Bl b, EonlPERL oy teein RGAES Py LR AR AR ics ar

cflic%%@@m U(S. qratedx aﬁlsph@uodawdsybw/tsa@ 863,i10/026966 l{Pub. No 20030215425
i ntranodal adm nistration for the generati on of

ABudH005,A03), fded Plovemberiph A0DEaY/E5, ub oRyp 3%@55}&1@0920 Al) filed

| 476,232 , : 7173 Al), t
R o gl SR NETLTS ), o 2FSBRS 1 v
ENITOMANNKNOBIRCAIIZWTION N ANTIGENERRBYENTING CHIA); 09456d,074, now
in PCT Application No. PCTUS98/ 14289 Pub No.

WBoBER1E At 56 et PP o0 MEPBODOCROINHSEP RA) i on October
1R’§§5’9\B%lﬁq GRRED AETHHD CF EF T'%ﬁfLﬁBYsé@?%RRO 5 5‘%{ filed April 28,

erence ini1ts entirety n sone” enbodi rrent’s of
4008} antitléd ELTTOPB, CLUSTERSd&D/O@dem(S’ﬁlbaﬁxiooriZO@B00467l4 Al), filed
peptide was effective in _anplifying a. respo

Viatohi &1 7992 Ad(iad i (o NSl asmic DRA TsgdluRe 0, 2005, cach entitled
%@gg%ﬁ?\a\&bﬁmﬁtﬁ@ E%fAQiA#R)N@%ﬁ'éAN@%k Mt fb/m 937 (Pub.

I nduct 1 on/ peptide anplification generall
Ne0080229289 A 13,7{iMD AA00 &), 0002989/06@59)@005%@&@@&{0221440A1) filed

s 25 R0 L B0l e: by: Sl YA &1Ltk ey 25, 200, and

6%22%%‘(% pRBLI Q@é@@%di&g@ pAF)t 0%955 pdP13Qplication  No.

DNA 1 nducti on/ peptide anplification
R(EMIS@OOS/OEHOQ n(r]i’mbveNot h@&/ @f f0dRRVehedd),0f each entitled EPITOPE

ons,. in di t.h rapeuti c va or L )
SRR e o, f ot VR n e AR st ?da%yefﬁfeffaﬁs in its entirety.
BEJESIrM: HrAlf Hégl%ﬁoff \Qarccﬁé' %ﬁshW@Hﬁ@fo@&ﬁMtw &S pafefit Application
di'scl osed iIn t ent licati on Nos. 09/560, 465,

N6Y. 096560562 (ma& Amlcb S DB 15825, #68 (PubONo0B)eB] 38808 A1), filed

bl gAoda%0 an eniR P HERSRO VBB iRs, ERcapig, EssEOPES OF

fRR@ENOASﬁochA’rEEb ANTIGRAS ar@A4S. Bitdnt @@Eh&dtﬁﬂ N&PFOPE413 (Pub.
SYNCHRONI ZATI ON I N ANTI GEN PRESENTI NG CELLS;

NWO26@30208634 Adl 1007 E,053atRult Nao.208498320884A 1 xnfged on February 10,

AWiog8e P A0 P W ane+ e+ ecNE R oBFARR) PBpg00s. it ensied

BXERENERN QHGHARS 7 ENCODBIGATRITORES @PROTARGETIASSDCIATED
EPI TOPE CLUSTERS; 10/094, 699 (Pub. No. 20030046714

ANTIGENS ANDRMEEHODS BOBTHAR DESIGN710/125:368 (Rib Np, 20030138808

M ESIREonrer SRR T NRFP 290018666 and U

HA¥ént No. 83098R4fand U.S. Patent Application No. 10/437,830 (Pub. No. 2003-0180949
Al), filed on May 13, 2003, each entitltd AVOIDANCE OF UNDESIRABLE
REPLICATION INTERMEDIATES IN PLASMID PROPAGATION, each of which is

hereby incorporated by reference in its entirety. Specific antigenic combinations of
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No. 20030220239 Al), filed April 4, 2002, 11/067, 159

(Pub. No. 2005-0221440A1), filed February 25, 2005,
wdmoee7eee4 (Pub. No. 2005-0142114 Al), fil ed Rehusmny/047440

25, 2005, and 10/657,022 (Publication No.

2004- 0180354 Al ), and PCT Application No.

PCT/ US2003/ 027706 (Pub. No. WO 04/022709 A2), each

particutar @dnﬁ'@urr@pgctuwmms resprohise aghinshipatishilan cprgers are disclosed

her eb pgQr at e 4€ r
Age e hE Bl ArhBigR iF plio "Bl e g7, 2003, s
Tk IAC %Rg@iatidﬂ Nb . S1o/8At Byst (PABPNb C2005000 18NS A 1991158 bnJ1rke 17, 2004,
filed ril 28, 2000, and 10/ 225,568 (Pub. No.
Pﬁibé’ams@mcmqn Noi IPéHF/Uﬂ&@%Ql%@l @ob2Nopd¥R 2004/112825), U.S.

e A B PR R HP R AT O e a i capd S Pacem

Aﬁﬂmaﬂ&[ 28R, 413 (Pub. (Nm. 20030228634 Al )), x@,ttzﬁlzyoa:zocket No.
(Pub. No. 2004-0132088 Al), filed on Februa
MOOMINK QAR dilgbon mamﬁmte pgothis) applicatiad, gih e Aé?l‘i’q CQiIBINATIONS

&P HaBId-aR8bicih 88D, BXARGERSIN XECOERR SN RIoUS TYPES OF

CARCERS| BadREsHIvidikh 5Ol sd2er&fy8nédepdrafsd byZ@ﬁ&n@é&BB@&mrety The use
Al), PCT Applicatigon No. PCT/US2003/026231 (Pub,
%aémmaa?m BepharRhatic admingsiraging ORBR M, afeélss@&edawcpromlonal US.

}gaegé fﬁ%&g@* gﬁ@% fg(f/‘@%q,f);/a NR-d éQJefh%é r 880 foBuld : Patent Application

on May 13, 2003, eac
Nntif| ed AVBLIDANCE OF UNDHSARSRIE DoRERNCATANNK.046A), filed on the

| NTERVEDI ATES | N PLASM D P ach of which is .
HeEANe phist peplielen kph SFara e o £ Lriggr,i paipfpin ind anipulate

of [ f
PR SR, 30y LRty R OB s

lynnrphmé mgsm neseh aglaiwisth pantéocpdrated claareier by aeference in it entirety.

7 S AR LSS Bns  ShoE, LUK Pt

@prb&@Amlc'éﬁon %1%/ 65/@95 0%, (N0 NIbe2 00201 Je%ﬁ@d MBTHODS OF

| ed on June 17, PCT Patent Applicat’ion .
@@WWOMLEING?AN(PNEIGEN aniOUZ0 P44 vidipeigy.S. Batent Appllcatlon No.

A W AL, o, o % 0
No. ), (At Qﬁ(tﬂﬁ*ﬁeyD%K}?ét . MWP@@A?Ahledf_dnr @Kk @iiné ate as this

Sanme date as this application, all entitled

PONSItIATD QSN tithed VMO RS SUTIBA TS S\Qﬁ%E@ELLS\I INAGEE NIR§ UCTION

Py NS RF SPRSE, Sraranel ooy MEaforady B Flgrence in i

dififety.and advantages of intral ynphatic administration
of BRMs are disclosed in provisional U S. Patent
Appl i1880Qlon RNther gelesary, discrosurds| asel preseetnive . oPatag opplication No.

]?Zf% 6? 99 l%oelgt Applicatio ’02‘%&)[} Sf I—Plrg\&glongt If]"e}l%ht )Alﬁghcatlon No.

shd % , 889, bbihstila® IahlJﬁﬂé 1'DR00BOBdIh entfitidd ERITHHENANRII@GS, and each of
trlgger mai nt ai n and nanlpulate I mmune responses by
whiely &t inepraereiedihsraimby Eerencenn os sniiell Alse prigreat are, U.S. Provisional

PR T h8hS NdA %0/691,579, filed on June 17, 2005, entitted METHODS AND
COMPOSITIONS TO ELICIT MULTIVALENT IMMUNE RESPONSES AGAINST
DOMINANT AND SUBDOMINANT EPITOPES, EXPRESSED ON CANCER CELLS
AND TUMOR STROMA, and 60/691,581, filed on June 17, 2005, entitled
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| ynphoi d organs, each of which is incorporated herein

by reference in it entirety. Additional nethodol ogy,
WE2Ip0Eivsd ons, peptides, and pepti de anal oguesPGEE/ES2005/047440

disclosed in U S. Patent Application No. 09/999, 186,

filed Novenber 7, 2001, entitled METHODS OF

COMVERCI ALI ZI NG AN ANTI GEN; and U. S. Provi siona

VIREARY ARSI c aENSRAD-ANBOANRILIEY 1, IMMENQ%%EMBEUEQCS FOR

CRREDTORLC B RRVBE i Regrppratgithyin B rerleBhch A mtinepy.

appl gom]on, SEBineRt irtpeattdMaliakddfl TReBIFASE depMde according to a
CELLS I N THE | I'ON OF AN | MVUNE RESPONSE, each of

tvadlitemal grimea-kaept isphedulsoresubierl By reducingribe magnitde of the cytolytic

0] . her .rel ant, di e
ool bopird & b ofaB Y Ay Bl RRMETGR” Fygmination of th
itfethe rBonge prafitk dHoSs thk @Y bs kien@kulPat B tinddeRdn 6AinAGNe regulation
No. 60 691 889 both filed on June 17, 2005, both

(evRpression) ERNTIOBRNANNEEIOSSiVaRRIS e ABI 6f In GftEt jtg induce-and-amplify

ﬂrg (s IR %ﬁ&%snﬁé ?I\pﬁp%}{cordga %{lﬁﬂﬁg@a?’ etk}%l%ﬂggﬁlla%tsﬂ DNe§Ploadmg of

evan rovi SI oha
;ﬁ(lf@% m#9nodal gectivn Jumetigkd, gedO@By dinirisHee cbr MBVHDESthe need for
AND COVPOSI TIONS TO ELI AT MULTI VALENT I MMUNE
NIy mesd 1arregingy BRISIERRaUPs ppprfgopssdelivered via

R D
e
prORBARDKRLERY, POT/this? 0RG@%k7 440 indvclidd \MALENfferent (i.e., regulatory or
ENTRAI N- AND- AMPLI FY | MVJ ERAPEUTI CS RCl , .
(GlEEAEeBIO) VIRER® | SSTORE PEONSBET it @rww@%@re@rc%%évmﬂh peptide
1Hn§un¢{yﬁ'ofl et mcé Qljrél:l'és §H§eP gsgththm {hgp&%gﬁ‘v sI SEIS\Qn%dﬂleasured in

I'njection of peptide accordlng to a tional
secomteryblyophosicirgahs! rempes frbinettle iimtialeidjeciiog sitdyeuch results support the

TR Bhel bl chpaaiipii foofin 5 0B AR gREHS of the invention for
Mﬁ"lﬁ?@u99r69§m%)h@ngoﬁd§mﬂﬁn{n%§&9r&%s‘ct%@f hs SR Bl be useful

he resulT of the induction of inmmune regulation
v ppthesdiammatergtdigrddrh dmt ave s phass il S sestifdted cligogy either by

contrast to i nduce-and-anplify. protocols enco
R BB e PROYCHY {5ie edise) prosliset® B et iitmmation,
an@ 3y 1 oﬂfba/stﬁrﬁf)egem,‘ctb RebARACR! thé %ﬁﬁdsﬁﬁpr@%m@’g}k(ﬂ@ﬂbs

genef al'l i mni shes or obviates the need
adj u»{ahﬂﬂ t hRespateghe Gaetrtinat yepasted pewlde;cadrremtstrathm results in gradually

armacoX{ rlw)&tics of antigens det vergd Vi a qgr replicati
‘%8‘?38?%{‘%? Ol arRuner FsP YRS FEHCHE & hanaa%‘iﬁ\/éﬂf as non-rephicating
o6 rEInat DNANBIBMiIY) hddl £ siHstANHRI XS of Fhe EJb\déquent doses, enabling
facilitate the induction of a different (i.e

rpblgqylaanmfyamn of ommgértpce)plﬁomwaormgb@wstée icrp@fmlvleant DNA and

ety o8 eREtn g R ol hDEE ShaBe Whé R o Afyypte administrations
&Xeerwineﬁlabtelm {&tdreas Yeptldd e a&@t@l@/nd@lﬁyvddyﬂph&i ¢hodest immune

organs renote fromthe initial 1njection site, such
respouass indupips ity RYVA and amplifying with peptide achieved substantially higher

responses, both as a rate of responders and as a magnitude of response. In the examples
shown, the rate of response was at least doubled and the magnitude of response (mean and
median) was at least tripled by using a recombinant DNA induction / peptide —amplification
protocol. Thus, preferred protocols result in induction of immunity (Tcl immunity) that is

able to deal with antigenic cells in vivo, within lymphoid and non-lymphoid organs. One
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use met hods and conpositions according to of the
enbodi nents of the invention for nodifying
wdq 2epTiessi ng) ongoi ng i nfl ammat ory reacti ons.PCIMUS005/047440
approach can be useful even with inflamuatory
di sorders that have a class Il MHC-restricted
etiology, either by targeting the sane antigen,

cL ] | ! ar en,. or

limijing fpctamingnesh cryeh mmsBthereRvisihe HmitRd sujceidibgkity of tumor cells to
. . , | .
EAATIES0R oL Y 00 ORANS! SIS Sppgon 1o o
doslsqalithents, hebhsicéxpahson rof pemhadtyp pidhibeedidryl DINSY riaducdon / peptide
results in %raduaILY dﬁcreasing cytolytic i ne

ql%%ltﬁfﬁg%‘}’ Vil G rpgH e L ata&e”&@j’élbft eqyalsPragroeeds the immune response

%éggfaflg_pl)ﬁs%ﬁiehng.lbs&ﬁféﬁmb NERdcHENAWIR! 888D niedbé.  This elevated

ubstantial Tnpact on the subsequent doses, enabling

magdnisitie @ap helpi to abinpensate fomponi MHC/peptplet mpestatioprasd sieds result in

t he reconbi nant DNA and peptide,. and entrajni
inss e waraals phoroet i e iedhgieeBicehaiog s weh as, for
égg%ﬂgggggﬁ&g Snic Aicd €conmbi nant DNA vector or peptide
separ ately achi eved no or nodest inmune responses,

i nduciohg3wi t Su@NAnduve-aadphiplify ngowtels jeplvime speshifiesequences of

substantial ly higher . res ses,. both a rate of .
rP%%BB‘HH&@"%r?&“&‘g‘mﬁ“h%ﬁ%?ﬁg‘)éfve&fbyr@%%‘ha@é‘?“sl agmipigtered to lymphoid
@ré?rﬁ? &S thus NRWR & ehe! AlrBoRf off BRRANHE WRTifiedtidi ARt maintenance of
doubl ed and the nagni tude of response (nean and

smodg dhyellvespansed, é(as¢xampilq)foeqbrwyl_asisng thergpc ofriniferdiatis or neoplastic

i nduction / peptide -anplificatio I.ot Qco
Ghees” P87 dPents BRR CEcura BT £  oRhAUBERb Pl lune, colorectal,
provebie] hoadlah8-nbekt, 'BAHAEL YaterfnB Adkid)SmeRRbMa @nfdeRbf Wirfolls origin and in
antigenic cells in vivo, within | ynphoid and
geoeral yinmhsi thabregaress defived 90 dafn2ige6iuompt 9Bspciated antigens, such as

PCT 005/ 4 iyt ng. f [ s r :
SRR oAt CA heor i 2 €D Pal™hy vTEoP A mana the tike)
§8hé iffePentialidhNee. FEMAAEA, Hrbsfikse, ?@Hﬁ)l tPISW , REMAQ and the like), or
reduced MHC/ peptide presentation. In preferred ,
@rpRydesis rangigensdibgs tPRA En MARE oL AGENSRX2y NYSEgEh! . capd dhe like; see

Fnduction L peptid de. Lifigat] i . :
FRORREGANEEL00 ceaB o, A e’ Bl Pheboamaeviewed in
SRARANS al., OaRer Rirhynityoh $85VEID4s WakAGsIB&EDY Dicbipbetdd Wreference in
with virulent mcrobes. This elevated nmagnitude ca

n
itfetnbiretly). chmESAS axseciplsd WIBJRMRHIZYasUIaee 6985 BAMY i \GHOFR2, Tie-2)
aargdalg)oﬁg‘ef{lle?nu !c&ilﬂerc]tio lvﬁﬁ’lr @%Lccgro% cm:é tayqprdﬁ&%sleé iSU.S. Patent
shown I n speciall ze pre-c I'ni cal nodel s suc as, for
Appinqatien NdsA 10r@a3 N(PubniNze. 20080e43)7 18ueh) and 11/073,347 (Pub. No.
i nduce-and-anplify protocols involving specifi

oflelr oibrriiHant OONROB Nt r iként AUGLSEOVASCULATURE
BREP RRATION SRR tqg\l(?%llg,s‘%a%h gg%[&%ﬁ& ﬁér@%/ %?o%p%{??%ﬁreference in its

organs, are t hus use or t ur pos nauct i1’on,
antipdtiy f Thatmahodnghdresmpesitdons ecanf be sibedo g targetevdrious organisms and

responses,. for exanple for prophylaxis or therapy of | )
diPeR COBRLOBT M pF*2EPe the igs’s QEaNSIMSHoRR gclided bacisia, viruses,
i . ( . r e | L | .
REFGALAAPTSRY R Bie, PRl 0Kt 88, nb{P8hsd AR by rion, o
exaerplal eExakplary, disse$eanonganisis @nd gntideny and epiopes agociagddvith target

in .general t rs that, express defined or fi
S m%§§@% ia%éj glgeaém Fr§é1?§(fr%§§ dn Ug§ Appqlcatlon 0. bgﬁ%,gﬁ (Pub. No.
20020007173 Al), now U.S. Patent No. 6,977,074, which is incorporated herein by

reference in its entirety. Among the infectious diseases that can be addressed are those
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oncofetal (e.g., CEA CA 19-9, CA 125, CRD-BP, Das-1,
5T4, TAG 72, and the like), tissue differentiation

wda@ 2006071980Vl an- A, tyrosi nase, gpl OO, PSA, PSMECHEUS2003I®I7440
like), or <cancer-testis antigens (e.g., PRAVE, MNAGE,
LAGE, SSX2, NY-ESO 1, and the like; see Table 5).

Cancer-testis genes and their rel evance for cancer

O@u@ét%eragerm éhaft dond e @steblishSehapmig rinections, (HI¥, degres simplex virus,
4 whi her eb C d
r ef éﬁlééﬁ%g“ls n 388'% usesétpaf)mog\lﬁ Vlruesn%#dagﬂs}ogl:; e@yc\%i hﬁXe that are

doHARted @ N asae |1Iﬁt=,¢tf0ﬁs (for gxamlﬂsl\mﬂuéﬁﬁms rffd:&l-eg,) RS¥[ Ebola virus).
al so useful in connection with cancerous di seases, as

Qlsingfrest prsswiensenthet Brvepiceganic peipntiad at{Tom thgeerspective of prophylaxis
699, Pub,. . 0030046 7

o}%%%ym %§3h ggﬁlpa\plelgﬁ%an%gﬁh g%g&%hg&%@ Igf’#‘tg B A fhese infectious
apbith - IMREVASH AdURESin SBRERAREHs OMGt FalR BANGER as elsiy 6dr designing
whi ch is hereby incorporated by reference inits

OMPPFEPYS SuPh@s RERTHISEBIBRTE conpositions can be used to

targ rio a i n r

e A o A b R R R bk Baryige19) include
idjettiesy, infugiontiname of urege lyngrhchddes stairtireg wfmaglatnber (e.g., 1to 10, or
dlseases can |nclud§ t hose causec by prjons or

[

BYENPILS. Efpateyedipbad dodr 5 gAriHEQRY ngﬂCP@eH@nt DNA (dose
e [

4 SPLLOPESRREREL B 1 S, LRI BEHbS. rers

ADONt7 7p addihiftFatibns N6 . pep@QL) 2080rAbRA3 inAkY , inmawoldgRalliPahentvehicle or

No. 6,977, 074, V\:hIChISIn rated herej
fprdptigc wloss rangs o€ ne'ke 5. 8%@%@ Rrﬁfgrrpﬁfoe(@? gﬁwgkg) Because dose

des ‘ﬁ@tsl?e%e§sgﬁ &cad lﬁl%at%d dr@SEediz8be tﬂe%ﬁect 4bs8or humans can tend
2006/ 071989 CT/ US2005/ 047440 caused by agents t hat

toead the lewsdraild @dses:farompc: camfeed tavoard tifed-higherhpontiens of these ranges.

nF XVIFUS tJ—IeattlsBan C viruses,
13':? Tefested ?H“Fﬁ‘graé’ﬁa ‘EhB‘afrPlgei‘n%ﬁaPt PP JUgghion i, generally about
h

FAMIAELS il 2R 1hE el FLLORP ShRAUEHATRS Sboyy Img/ml, generally
iirpspectest ofdhe size on spwias lvdtthehsubgect iboygnat, papwubnlyipmient peptides can
fromthe pers i ve of ophyl axi .or thera - .such

€ BP0t bR Tk PP o Pitange o gmiple feen 1 and
1100852mi. "fvaex i {p@;btﬁie AP PEctoddY e dBbd A Prodiotél €1ERARY 8oses toward the

antigens that can be used as basis for designing

heghep osd of trese sangps ars geepellyipreépreddpas .0-3- @ng/ml) This sequence can

bEIrrg]Ee% erd%%)loggl | C%tgésgpyﬁtjog&?gt%ﬁnh (%n%?l%ﬁ]il‘.{rﬁ re%ﬂogseglﬁl 18? Moreover,

tH@t’n@le Ibgtden rﬁl@l@@t,en&hl@ cfd)@e of DNAaarfdlUtHE) Fst a@ipBfyind ddse of peptide is
or nore, 2to o 6, preferred about 4 or 5)

n@t caamlni’setffrrabliydhss @bowt écdmman@ream e@rwéceeé a;mg@alomonths The

mulgp%cptymfr) gl] t10 % 8? {tl'gegﬁwpbgnc?o% € apcﬁ% de % be:rlgnuSce substltutlng

ipRpioh sl Easting @é\%?ﬂhiays i(Prefefred rPLIAGY)Tlt Gah by ddﬂ@ﬂitﬁgeous to initiate the
vehicle or fornulation (dose range of 1 ng/kg -

10
1@1,51,@@ W1§'|r apelus of n@ptggg_sgm}pg Ji0)e g\)hat Begd bse2ivrysas angiggestion, followed
@Oabslect%?fﬁ% ?&’ %(fo%' ef/dla%fbe@erhlvgr aYMogf‘ﬁ 5?003%gz/§1ﬁor b'ilPA 0.1 - 10,000

S can ten t owa

@Myd @wepeptile).nThs can beeadomplistied tracudliyglerthrough the use of a
portions of these ranges.. _
programmable pump, such as an’insulin pump. Such pumps are known in the art and enable

periodic spikes and other dosage profiles, which can be desirable in some embodiments.
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The preferred concentration of plasm d and peptide

upon injection is generally about 0.1g/m-10 ng/m ,
wareviesnost preferred concentration i s aboutPdmygaeh3/047440

generally irrespective of the size or species of the

subj ect. However, particularly potent peptides can

have o tlnun1concentrat|ons toward the ow end of this

rangd04dr eXhepiwentiandy gengrelly 1tepen ggeseribedpnansingle cycle of
nl . c ed- to pr I c

RARSR T BN R PRAF S el b B0 e

defigkadtion of ehebr @ﬂbré enfplifyifg dodd3. Fyfthdr) emﬂ'dﬂufﬁents of the invention

sequence can be repeated. as | ong as necessary t

mlhr%e%eé %kérrgf IR UPIEBs oK erepeRish Wleavﬁ%ch?evsed to further
e

%UESIG?I ey clfe;byfftﬁcgrel @(ﬁ‘!es oz?l%% ?gﬁn gﬂl%glﬁg'{ re%s@ﬁ%ought not all

ikdiefdaai bl iy net:eSSSnl&bmhlievg a dalyssandial rep@se andadhast thx Cagdted antigens

several months. The nultiplicity of injections. of the

e aruli o & Haglp&yele b et R GaelEs B{JI@WE}%‘FP&’% pagbe repeated
Lh% %Zén %le{rg\glgﬁﬁéggﬁg&?g aﬁﬁa?&é ol ?efsﬁ&{sglq% ?elagl} gaﬁge\?\%d ﬁntlgen The
iadivaluals cpdlestef émnalnizition |an il \bhamodnﬁg&htto ba&chgiveen nawe balanced

[ t foll d | f 4-
r?;ﬂﬂ)lﬁgfg ‘?Bga &?t}f\getge & tlrﬁgléz‘@o%l ngagg us oo%,quh Bl%iiwgual component
théh £0 glveﬁ edp1d eYclReRt ihfifinizalibh Saf 3o B8 RES Rfrﬁllain%hﬁ ¢he response

manually or through the use of a progranmabl e punp,
eechmasfoarxdnmgelkd suspumm acBuve leffputopshase ef thaotspoise tb be substantially

art and enabl e eri pdi i kes and ot her .dosage )
SrotirmemamenBamde Geibesiratiirolo i sRoRAMRan a2 disease or
ARer VR 7 QP66 RITHISB9 PCT/ US2005/ 047440 [01451 The

i nvention has generally been described a single cycle

of i rifiidfi]zat Itoshoulsinpe mstedgthatdwihﬂc shis anetbod sficasseulgy makes use of

inji.tiating doses fol t he istration of gne : .
RSP L PR Bl TS e P AP GG R e o (Rgmplificaion
stdpV et dbQéhce @R b @dh! co'hﬁ)%ﬁé‘ﬁt@fjs oY $dRsre@f Th{ﬁ'ﬂéﬂﬁjﬁgith@ﬁeptlde adjuvants,
Such repeated cycles can be used to further —augnent

mmnmgtnnma]@@, eic. cdebe elggbnsembmhgmntsvmb;{i@rgcomplex compositions of
mul.ti valent r n ht not .a i ndi vi dual s )
iptid ¥ EBlerf FRIRE RG0S el & ity o b e Bighonatic system,
i8@6dingf pdphidiepalse®t REdAR |cﬁﬁ§15$us§§nsﬁcﬁ@ §RBULE 1RJos@ime formulations,
single cycle of imunization. Cycles of imunization
agareeplies, reapdsionsy mlﬁmpmwl&s pﬁtﬂwr&mla,rcqnmsead giilen encompassing peptide
hi eves d nse t ed
egﬁt{)Pes of an?ﬁeg S %ﬁl oL du rﬁ]@ccaéll %S Iﬁlrtr@rf}u ?orgfg e %eﬂatlde in the method.

@drﬁzersbl@ padidt Ibedsttb@ nﬂ@&ﬁoemeadmﬁ@frald@xadaarfsn@lw pHESRO NB&ny means /
by adjusting the order, timng, or nunber of doses of

WARHE ﬂw& Pmlwavnd@éwbﬁfeﬁtnemomafe“éreéerg@t\réwesmwt $pl e
%C' G014 | "G agAL L%Huc%at?:cgllr&l%e%? ré&?st%c% %u?% H}o%&sm of antigen
€ response over

apidssien,ebifl @chrtatiiiase 1eh dfthther fjgoRsH ﬂ'soadv@ntageous to immunize to
substantially co-extensive in tinme with, and as nay
@@tla&vaﬁfe&ejféb akout 3rd, aptigens ceuaoRRNtlpARY (nabingongt ahtigens can be

erA V\El%?i t@tth%%ﬁ%%ﬂ %[breis%}ld’oq]a Hméﬁ%ﬂm?%aﬁ‘ %%3 qlged to determine

I's ne uccessfu makes use o
vplam higtezen \oir bbmhtqanmnpﬁgatgemame pEmérﬁplaﬁy mattidddlbgnisddund in U.S.
adj uvant, etc Ln F 8685 E g
Provisional Application No. 60 58 iled on June 17, 2004, U.S. Patent Application
No. 11/155,288 filed June 17, 2005, and U.S. Patent Application No. _/ ,  (Pub. No.

) (Attorney Docket No. MANNK.050CP1) filed on even date with the instant
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step, the absence of such conponents is not required.
Thus, conjugated peptide, adjuvants,

WO 20paieTagsdt ent i ators, etc. can be used i n enmbodiaTErE2805/047440
More conpl ex conpositions of peptide adm nistered to
the Iymph node, or with an ability to hone to the

R o AP OMIINATIOR BB B R 3D ANTiGENS N

BMGWI@?ICSGPHEISVQNGU@ ’P?Pﬁgrdf} gA%ﬁ?EI(@%ﬁre)égl? k Which is hereby

conposed or enconpassi ng pepti epi t'opes
aebipgeated hy \vefmreocﬂs uf @5 reptiretan Specific tasmlbtnatlenls bDuntigeas particularly
ge@L de in the Conver sel y, ‘Lﬁe boost by
W n(t)‘?jatfeagﬂ?ﬁtnf) tSre £ied nCangerst alej QW’I&S‘? 1B gUvy- aPE;ﬂWS‘OHal Patent
?1 RSitibns Rb. 6(?4#96554%*d @@hPﬁ&ﬁ%lﬂf‘@é{ﬂn's% 9b/8¥1 %ﬁgﬁ&b No. 2005-
I's even at nodest | evels I'n order to reduce
@bk&] B6 évl) endfPCE Sippliaxtom NuePC?d/Uﬁi?:Qﬁﬂ/m 2477 lofc1ted1tanag em:orporated by

ression é[or to nutation or |oss Ff the_anti it

TeLCHES o J6LEE TR SE0RES 19 5P g O §tseBs bicyePitopes from
ﬁbiﬁglte a%tlgen afekd BRMDJE %P&”&s%@m §live PP AR IR cRhtities, either
antl ens can be used. A profile of the antigen

gy om as fmiztyses: tW e ammunagens e@rdebizened guidivolually, it is preferred
ﬁl tt ﬁlr @@%P g&}&ﬁ&?%%@&%ﬁ&t&eﬁ&& %grtltl leIrI]}Bg %Qst Icng fﬁe same lymph
Eddé(/si) St ANfddrerARRhéS 3t it® ThdNm S BhRBOaRRE) at 'tlllee%n%‘tlﬁllénel“hls can be
17, 2004, U.S. Patent Appllcatlon No. " 11/ 155, 288
pqru@dar\lmrﬁéevgm topthgsielizsers af. iEptidest fontwhighpa |smgte| fmmubtlon providing

vt GoaRyst 4 SPORRERCPATG R vl e St o7 bt nuctec
. /xhlsaé}@é/c@ﬂ%hé@de apMip1e dinhrAihogshd. &mérhﬁtkv%qiy multiple nucleic acid
COVBI NATI ONS OF TUMOR- ASSQCI ATED ANTI GENS | .
IDPl&eNGFI'F@PFl@S PRI\ ARbES WpEscqmpmmsunms é@rcthe plurality of
igeh e?z;h 'b% rﬁﬁoreg .thgetflJ}Cso %r g%]sgglggéfeasn eJogg%gn be prov1ded without

megsmmgemby a highi doﬁbén@ratl@n bf Qaldienid q{at $@b&@t§/fb€comes problematic.
cancers are dlsclosed in U S. Provisional Patent
App! i [04#8lons INeref@rpdenbasiments dhetmsthom@kﬂ,mfor dlrect administration to

AP AR AR sty B i fof St AR derent bympi

\aasd:ls ire Girpiddrht lﬁdfebxy;‘d Cediey eNGpabde is ﬂ_(ﬁ criticgy ﬁ’fgumal lymph nodes
i mrune responses to plurality of antlg ns or to

Bp P fof i sazesalﬂgqceesalﬁfht@éw a¥Hasyeangeerioes n@é% @é tonsils can
Hésﬁ%lfagmgﬁ%:véﬁ&%eoﬁyl I\Hﬁ rﬁstfa%}f{}\ggae%%w ﬁql r?dsde ce e Sufficient to

I ndi vi as m xtures
1délhqe\mraﬂ¢11fy| dn vinthuiat rgsponde. ASmpixistfionad mdlh}ﬂte nbh& can increase the

fferent entiti e adm nistered to different |ynph
rﬁk%}ggtyo?nq glalgﬂléutfeaﬁg t]lei, ﬁﬁqpon%d’@( sgmlg{dlramtq; dremeting a multivalent

t 3 {
SRS, o8 L5000 S HIRILT QAL R LR3I L ot
thatpdrilyl e sirfgbe petide theaadsiinigteeedf toramy | patticaiur pyraph dbdgon any particular
sol ubi | ity and stabili 0.all conponent peptides can
e il P repes Pk b AtSiniuypred pakor gt epgal hmph mode and o

IR RICHBAE AN HRNER QEngI 0iRpE nb@WNAE’RSe time, for example. Additional
Al'ternatively, nultiple nucleic acid noleclles

reptidasi oay beadmanristered up sther bimpdl ﬂodbheveuoﬁﬂmm gvere not sites of induction,

i nogens f t.he. pl.ura ns can be
abbong e enlflanty HuRline Feb e Bl e iR b Treion dedre same sic
difet BPUhigration of T Iymphocytes. Alternatively any additional peptides can be

administered a few days later, for example, to the same lymph nodes used for the previously
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necessitating such a high concentration of nucleic
acid that viscosity becones problenmatic. [0148] In
weebermwed enbodi nents the nmethod calls for diPEDUS2005/047440
adm nistration to the |ynphatic system In preferred
enbodi nents this is to a | ynph node. Afferent |ynph
vessels are simlarly preferred. Choice of |ynph node
adsnmlé'terﬁsir ianpdidying | pRpiiden singanphe nbales intgival rebwesny dgduction  and
llft c(a:té(fnr ﬁesngéglygirs] 31 F g?}:gt?c]&i"al %géalntéfg on_%ﬁ allrl :p%fgrrgd’] gmbodlments the
taﬂymﬂérage,@%e o ter hamtabatil DWedlo S@g&gﬂgin&)ﬂa}dmhsmm of amplifying
can be sufficient to induce or anplify an_inmune
gegg@qg,ng aenesg] i 9fi lessriByppgance af ?h?lrtMHpeblﬁé‘ﬂé§fféfﬂﬁes are similar, but can
Q\%rlg I o&%\%e ak E}{x)é In tieg %e@cﬂge H}'%gephlts gteofncgﬁ atible formulations of
es ons i ments pronoting mul t1 val ent
\raelsn@mﬁdw&mansowhalersegﬂegzttecph@nmmndahéxypmgerqdﬂm| des are
therefor used, it can be preferable that on

si ngl1814Ypt | Beiess Hahican §f”é€‘rf€dff‘?f8 Y %%quscfeﬁ/ ﬁmwﬁﬁwn can be

NS ADF B LS o Boia, g TS Q05 T 80 v o

iggaorRdrepppisivdress 0 i hdditief.t thengluvalabf lipgmpinitpoche Bt nidmétored using

sanme tine, for exanple. Addltlonal peptid

siadprd technigies i 6?IH%‘F°t’|°§)rﬁﬁH ASE%SS tevmm%?raf f?&gp%e%aﬂy, treatment
t

{iog i 2 ARG Bheeln 08 shlnsh S 1o SRRERG 8 prhdication phases

adnear@atide in antigent expndsgioat anex‘afmpTe Irymatﬂdcyﬁtmmment doses preferably

Al ternatjvel addi ti pnal pepti.de
AR P ETBIGt SRty GRiFE P, rBOTRD 1S SRATRe A (hepypdministering the
[ I
SRRy TR SRR B 5“8*’1“5’%% AE sme §6t Mobiber of entrainment
cmspn;l Gasilalyncehthded | aneplifpiingr wal maetteneeee idederctdfopeptntd can be

li.fication nerally is not a crucial pa ter, .
S bnt f fepedeet At o kR iErae Tra oDy &5 fymbers rise, or
LAl Rehed" SaliGlce t BRANoRARMION iVVeSKervRR IhRY kA Qhirainment can be
adm ni stration of amplifying peptides is general |y of
ddpssisienguidrefens gesuinfing hﬂephﬁtwl%l@n byithdiha geptide. ﬂ‘ he |11€tsgrafrl@ of diagnostic
sim.lar, but ca ortance as . ff|n

BUHES toruc SN 8 RusERCT BNEeS Nt BeRaCpmifinizaton is

Mk QUSmBRPIIIFeR FEaMsiBhA0U rsaPPateﬁsw poedRd No 60/580 964, which was
adm ni stration preferable. [0149] Patients that can

filedh e t Juneoh?.s 2004 nantdhddS. dHaténimdinphieationnNeanl hE55,928 (Pub. No.

LTS, RS L AR MR hrcacy o

A€TPORS| YOIMISNOTHERMPY t | ®Y t MeTEGR&VENGOf DIMGNOSTIC  WITH
can be nonitored using standard techniques in
EIRRAREUTIE METH QRS eepshtaf which ghdiceaby bnesgroratedntyy Feference in its
Lreat ment prot ocol s can be adjusted based on the

11€
resp%n5|veness to induction or anplification phases

and V@15@t i OPRrdcticabf @8N of X aRBiodblogial e@kadinletits of the invention
repeated entrai nnent doses preferabl can be
invelves usee @bl laasittivo differentecomitosiéions apb gsreciadly spteaitheg is more than

a t

8 50RO SO B YRR g sotor i
Af diéfetenal thii@nt Thudos@bodifients| af Ity iswheol iactuderpkist yndgubsets of
or mai ntenance doses of peptide can be discontinued

MYNegRe coPwesifigen aed | Yfé‘s‘,a dases frrodphiultpyalency can be achieved
Js%%ulc%85ﬂt1&scgérhp£§ﬁ@%1ﬁu&dléﬁ’mﬁﬁunogens, combinations of monovalent

immunogens, coordinated use of compositions comprising one or more monovalent
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sonme ot her evidence of tolerization is observed, and
further entrai nnent can be adm nistered before
wo zwoniagp anplification with the peptide. The PCT/US2005/047440
i ntegration of diagnostic techniques to assess and
nmoni tor i mmune responsi veness w th nethods of
I mmuni zation is discussed nore fully in Provisiona
imngmopensertvagipw ¢onztinaiienstherepd/ M alipbp mpgsitions, weanufactured for use

fillé ipgagtocglba% u%%ulzntl\%e%%lenaggl prat%j Patcin}(imégg Séu%gt ftn%ﬁ]loﬁ? define an
iguiriotikeape BetEREb&AC¥mBEdimteTsl AEot WVLUINEGT BERRRYS nipYsitions of
INTEGRATING DI AGNOSTI C WTH THERAPEUTI C METHODS, each
th¢ pratiuetare PagkagedogeHEb pd kat Bsasye inspgesribe indycing and amplifying
entq%l :)%{So é;llr%ejtsg]a 1n§1%t | &?}%e ﬂXf 2 1to Q »; can be. %ack?%eéistogether. In
dis@ Diftadies! @ARIpld Wdudinfsf afrﬁ;sttsnmsrp@al me ammmﬂt in one kit and the
especially when there is nore than a single ta get .
cRFEsRpadingc R HYBEY cogwostians cawpBiiedi dis lngihge. Kit. Alternatively
O d L S:
c%lgﬂ? gm%h? %rga?olg ?%&Q?e[c}lvgﬂlt %ogﬁh nln(ﬁglldg%}y §lo E}H dﬁiglﬁj‘gct;gﬂy in printed
fofm or ALY aRHeadxbepmsdit,| dussritang hDWdhw Chmalbe aked 88 conjunction with
t hereof. Miltival ency can be achieved usin

oA O Eoe SPRGOAF S P& b sitistsgghdhe invention. Furthr
&aﬁﬁﬁb@% 1085, S@faregpfbo%@l Skl fnTHL9R Wuse%‘?%ﬁb&ﬁsﬁ%ﬁ?ﬁmg schemes

use conmpositions conprising one or NDre nono
cAmprEinz164/{Raf1DB& tREFIThiSROGmS Bkt tﬂtﬁ@ht berampiogedns a articular protocol
i nati ons t her eof | e co ositio

varl Ous |
el f??@t?%fheugfésonplﬁzagog it gd{egiimqnlt r?éﬁtpplenbased on tumor

dnBEEATE pRYssiBh, 0P CoHseREE Ofclibdile 10 SHC ImMRIBALSpe @RS I0R€its various
an |nnunotherapeut|c product. In sone enbodi nents all

@mpanenthsastdesdrittet én ¢ bhpoiovisonsl Applidatien Nood0S80,26% filed on June

PSR e et bR BB TBATRA0SES L1 ) i une 1,

RoRI! en®Pith.9Pepaht SAppREati8R tQPES, can be Qﬁﬁl‘%ﬁg?d Docket No.
together. 1'n other instances mul tipre induci ng

MAMOKI060GRE) cllld bd 2894nblabd elntltltmeCﬂMBHMslTIQiﬁS OF TUMOR-

SSRORERERD, DR 1Y RERTESuRES iy A0S TveEs o

CARNKESSY AQdpRolsthnhndl ¥ patadt! XpRianen Wid.h60/580,964, and U.S. Patent
instructions, in printed formor on nachine- readabl e

AppdicatiordeNer i bi/hep. 9w Phey Nan _be used ) nbeidn; J aprided oH\’IPROVED

#ﬁlﬁéeéeﬁ @g kﬁﬁgo “ﬁ@@ﬁﬁ&%ﬁh@? ?@giralGa |ons W YGNOSTIC

WETHPPRERAPEUTIONREAHGIHS,| fachNoft WRicBI ik .inddtord@ Wf reference in its
vari ous packagi ng schemes conprising less than all of

qnbiectg @PRYSsi ti ons that mi ght be enployed in a

particul ar protocol or reginen facilitates the
personal i zation of the treatnment, for exanple based on

t unor[o1sI]t i gENsE@APERBEIiMBRts Othe AUMBEN RSlpreeSPO Gemtitios dbiidgredients,
|nnunotherapeut|c or its varjous _conponents, as

@gquq:so@g iap mglesulappeighd,i 1§apaton Aﬁﬂthggﬁ, 2Bk sq\|gorth used to describe and

i%‘-rﬁ?egtg Cﬁbﬁigﬁi?f@% %gtu}rz? rg%g %g Unéhlersépo‘f }?é:j‘]fllﬁ_'réloil.;i’ed in some

instances by the term “about.” Accordingly, in some embodiments, the numerical

parameters set forth in the written description and attached claims are approximations that
may vary depending upon the desired properties sought to be obtained by a particular

embodiment. In some embodiments, the numerical parameters should be construed in light
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2005, and U. S. Patent Application No. _/,_ (Attorney
Docket No. MANNK. 050CP 1) filed 12/29/05, all
werws/H1iesh COVBI NATI ONS OF TUMOR- ASSOCI ATED ANPKITGAENB0Y/0M7440
DI AGNOTI STI CS FOR VARI QUS TYPES OF CANCERS; and
Provisional U S. Patent Application No. 60/580, 964,
and U.S. Patent Application No. 11/155,928 (Pub. No. )
of thp peRbemfirepasted IspamEOEDliskFmdOacPrbrngedingey rounding techniques.

UARISFIRN  MIFERTNR B RITILE bl gy ygeswore o

Jogfecdratitiémeénis iof $he @REntiodtdre apR¥Limatidag e homsaea® values set forth in
enbodi ments, the nunbers expressing quantities of )

the gpedfie mxamples, gpaeperéad av PrecisslmB PEaftigeblgeiTdist numerical values

i di ti : . : ib .

GFAFHICH, S400b80Ren 810 a8 ey SRR docesry
resudensfromdhasamird devimibinffoed] innhe&dregpecting teatinesielyirdnimts.

term "about." Accordi ng,l y, in sone enmhodi nents,

B

t he o
nunerl0t3d]  pht sere embodisnentsy the, trmst e aRdi taperpnd “the” and similar

rgﬁe%‘l{té RELLT FRE BhiaC B? Qiegéri%ﬁr{g 2}§a§ti<ﬁffﬁr %ﬁb&ﬁHeﬁp%f the invention
that  nmay vary éependlng upon A esired properties
(espegiatly irothb @ omok e frvedail\of shepfallow gl cddims ey dé b@tstrued 1© cover both

' h i cal houl
tgg glgg&lgg%% t‘rlirl%{[]]tllgrh]t tT@g@%l&b%}% /r@r?g%é ggsglger:sshesfeigl{s gleltr)e?y intended to
:Jé’f%’E/ W&Q%Qmﬁ?ﬁ%@)o@fﬁ gé}@rrﬂlgqpﬁ'i/idggll)g &P&ch &€parate value falling within
significant digits and by applying ordi nar roungl ng
the cimge.qlUekess ofNetwis¢ mdicatedihergin, leath indeviduahealue & incapgated into the

and_paraneters setting forth the broad sc f .so .
BRHE _tmlrmfe bR idivdend: rSﬂte&?@r%pﬁﬁﬂlﬁﬁ?&%ﬁ%?ﬂ?ﬂﬁ‘%mn can be
&%ﬁé&% aﬁ?lsﬂﬁ%@%d&oﬁﬁl&s'd}heﬂ%_ SRRGtH! Cer&X 8P @ srwise clearly
are reported as precisely as practicable. The

aontredicted | byvaintexs. The esenf edy iand sinexagibesdiomeremplafy tanguage (e.g.
Jnventjon contain certain errors necessaril
SELLAY ) g Hded iRt LR s B FBO SRR FSGRG IRk perely to betier
. i18SPRE théeinvBSidnN SndTR8SULGTEYeSa 1ihBhESh dnNiB0MBpe of the invention
enbodi ments, the terns "a" and "an" and "the" and =
aherivisgrelaimed.e Norlerguage th the spéraficiting eleuld be desdruedian indicating any
arti.cul.ar _enpodi f the | ntion. (especially in
PRt Hepar 2SR lo, B pralfied AT Rier ot )y be
constiopss] t oGesRkgsbOt RlterhidveS bRAIGhAT 0@ BRbbHigneRtsUbAlthe invention
The recitation of ranges of values herein is nerel

. . /al U€ y
displesad beretnoare gef tp deggnsirusd os timaaidonse thaokl grolip mednglyer may be referred

i ndi,vi duaJlvy. t ach. separate value.falling wthi

tpaft Fatil iy RIS R B el Wt Attt B e eroup or other
dlétaléntd dalald NeéiHe It $s hicaRalr Bladné BF IndrBemembers of a group may be
specification as if it were individually recited .
indpdgdnin, oy deloted fiomsa gogp foryesponepitonveripndseandios patontalidity. When
i .sui t abl rder | erwi.se .. ndi cat,ed .

400 PN iRHLIAP L aBAST oblllARe SRAFAMSR it AL EMed (o contain the

ghoep ssoaiffieanyusafathilfhg tRXaMfKeescr@ftiodX Sl BlabkukiRBENIRY Bsed in the
(e.g.  "such as") provided with respect to certain

WPROVEA NS herein is intended nmerely to better

' l ! _ur‘fbpﬁge tp tf%rﬂe\ﬁeé?rtnﬁo%ﬂnﬁﬂg ﬁ{dﬁﬁssmgg tidOE& d@scribed herein, including
limtation on e scope o e I nvention

the best mode known to the inventors for carrying out the invention. Variations on those
preferred embodiments will become apparent to those of ordinary skill in the art upon
reading the foregoing description. It is contemplated that skilled artisans may employ such

variations as appropriate, and the invention may be practiced otherwise than specifically
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ot herwi se clained. No | anguage in the specification
shoul d be construed as indicating any non-clai ned
weereseTivs®essential to the practice of the i nverdT/o$R005/047440

[0153] Groupings of alternative el enents or

enbodi nents of the invention disclosed herein are not

to be construed as limtations. Each group nenber nay

deecritefl e hewgih. tlbccarfhngib',almﬁd’ iembodingpad | of dhisi Fﬂvﬁnt}Oﬂ lnCIUde all
wi t.h .ot r ot er

‘B?@ﬁ%ﬂ%’i‘s 1813 ﬁ%]*%%‘?‘gs ﬂf thF Su J§Cté’9}2§ ear%lq%cggl tgg glimsa pended hereto as

Rt VPpEcatie Rwdl VIdRoNBY aﬁ)@comﬂlﬁht&tﬂﬁﬁf the ab@er described elements
del eted from a group for reasons of conveni ence

ianall qrosphlee Maridsions tthereafhim eneampassegh by nibp uigyeiogr unless otherwise
ey RO e P GRS S P P gt

Wi tt[onssjesc:Fu@mdrﬁlar@fn@héroﬁéarrkfdﬁohc@r aam:s bd&etnade tdgatents and
appended clainms. [0154] Preferred enbodinents of this

prinjeshpytdisations theosghoui dlis spectfigationn Epeliphiic abRee Bt references and
] i

RS R U bR AR B Rty BEorp RalaA b e fRbthes ineir enivey.

wi | [oesgme applasiapt it iotot trosieatoodr tatnde entblotinhenitsof ﬁhe invention

art upon reading the foregoing descrl tion. It is

denessriphereiad arhallusiefive ef Hier ipsafiBlerag! dhplRsgseaticpvention.  Other

Y

ﬁé?%lg ?%tio?l%%h% J QIB[)L g%]c? gngg(r:i)g fVILC tﬁ‘e gcg)%k%tﬂ@}ﬁvgﬁtlon Thus, by

wHO6f xAhYO H%C'ﬁbUSﬂﬁﬂﬁt/aﬂélﬂ dd@rnades Cdsnﬁ@dathﬁs @if the present invention

Accor di ngly Hf enbodi ments of this invention

mmwélzgﬂ n agegEfanee with dirsteachings feieiml fé?ﬂogdlagly{ the present invention

(= appended hereto
e R R B P AR oher . any
conbi nati on of the above- descrlbed el emrents in al

possi bl e varl tions thereof encompassed by the

P nvertb1 g unilBe SOURHEE G EBPIES R (kDR HEVEimyTRgses only and are not
19&:;1& MNoSnif h%%[:é% b SRS hdetiehed 1@%3&&@&)@0&1{1%?&] any way.

Furt her nore, rous references have been

patents and printed publications throughout this
specific . ac; of tge above cited refergnces and

pri nEXAMRlE 1 s : Tresnoy ses intra-lymphatic
|ncorporated by referencelmﬁu&ﬁﬁh&lentlrety [0156] In
closing, it is to be understood that the enbodi nents
of t HO158]venMioncargiisg h teesgeheexgiressanger ¢Himgse saglevahaof version of

t inecipl f t i on. h

htren A AES: R BRI Bty SR S PR o glnd: Bxp. Med
B5005: 2@33 Khe199w et héFEBiﬁlncgbbora\f@Nh&&ne%afoér%mcebMt its entirety)
not of linmitation, alternative conf i gurations of

Yere sentuniaed éwytlnmnodﬁla@dlmelsuambn m@llnowsaEmrgd@mse)f \mlph (n=3) were

IR ORE PTG S P PRaTT B e > BT o El (SR for nduction
AR R PR AveckQdfr 1by TdHep1bPh L @NffdientSKRBRSE Foudds€ siiutaneous (sc),

illustrative purposes only and are not intended to
ipframpscphae (lsr@oemé iptralymphatip@ntusing datect ingcwlatidnoingo the inguinal lymph

noﬁbf}ctl” ﬁche%lule nﬁu%mun}/zatlon an(!rg%%gel is slflllggvln % Pﬁf frgq . Bhe week after

ne responses
the amplification, the mice were sacrificed; the splenocytes were prepared and stained using

tagged anti-CD8 mAbs and tetramers recognizing Melan-A 26-35 -specific T cell receptors.
Representative data are shown in Figure 1B: while subcutaneous and intramuscular

administration achieved frequencies of tetramer+CD8+ T cells around or less than 1%,
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i mmuni zation. [0158] Mce carrying a transgene

expressing a chineric single-chain version of a human
wOoriddso/ot1ass | (A*0201, designated "HHD'; see Pamcots2oe/047440

al. J. Exp. Med. 185(12):2043-51, 1997, which is

hereby incorporated herein by reference in its

entirety) were imunized by intranodal adm nistration

ingalymphasigs adminjsiraip Ry splagmidi achiqued3y figsuency afnmgre elhan 6%. In

L,th plasm d _expressin | an- A 26 7 0 -
Hplidny AR SR P ARMIBAP ST, Pl B fPRATEHE 500 agen
2 ORI s¢l dAGagtiet Eedis €L célly) @ctdrvis BYD ks (BigheUut@n@®heisplenocytes from

(sc), intranmuscular (inm_ and intralynphatic (in, o i
aninaly immuaized by dritAl gl ACdeninisctipreshayedi the highgsidevel of in vitro lysis
2S) .. . SC 'gqﬁ ' i d dosage is

agﬁ%r\?oﬁ) SiEni.rE?e‘tboEf‘ES%FgXJ.h%dg%ld\%\ee w&%’?éllrt}p&ts e anplification,

the mce were sacrificed; the splenocytes were

prepared and stai ned using t%gged anti-CD8 mAbs and . .
xamplecd. Effeats . o1 1R hi fferenbliorms gEimmunogen arg administered.

rece . ' - [ e | :

B o T S FHEE AL AnfiBl 2 07 BRI ikl of plasmid

(PSIPM)i &t peptilo iMaL N; eBedGIGRaWVe riE@IDONOL Bt inavaeionCBequefices. The

cells around or less than 1% 48 WD 2003/071%%9 L

ipeynogeHe podvPeRUde epsrded) W?%EM ds allenedt mald- HnPeent application
AB i ; MY LestBANY Brs ERcoding Epi f

S e R e 2B AL iy Rlea D Ry 08 2Kk Efeqging Bpitopes o

Tdegeaisbéopatpd iAde garschntl @4 ¢tbadsafga ihrest DesignUnedrpbmkegicherein by reference

_tar%et cells (T2 cells) at various E:T ratios (Figure

1&ﬁ§.nmﬁg“@BV%nocytes from animals imunized by

i ntr ghygih NeHSpioMicBrLT iR GRANEH (FidGred)SbRBlisdevel of

in vitrolysis at various E:T ratios, “using this

st andard cyt Ot drdwtiby Phssdyududixadpdes: @ilatdEhlf mpacgomfintd Hee inguinal

g(rj ?ne :1 i Istn e\r/\,he 1;{ ?}’qnltq{)lfi%g]r; %g%fp%?@rsétprlé%ﬁ\%gségﬂg ﬁontaining either 25

i ntranodal adgiRiigbgdikPer Mhsnlias S0 f peptide, at day 0
peptide (Mel ggl( IlEclc_rBA% GIISET\/‘;9 SSEQ D %15 gr')%&?g}%ngi)iooggpn e, at day

sequences. Thed déyvhunogeni ¢ pol ypepti de encoded by

PpSEM is disclosed in U S Patent .application I
01 292, 413" ( BB ngeR5555 St aesariag 2bgig I Fgrple 1 and imtiated at 2
Expressi on Vegehiey fteEnedmpletisRiot @Raad®tion phase.

Tar get - Associ ated Antigens and Methods for their
Desi dAlélicor pbe anaunheespppsebyay aicesueercby standardgechniques, after the

.entiret bove. [0160] . The.prot.ocol..of inmmunizatio

ekl 1S e POddd Vit FHBENTE N Breoe R hifhy? The presence of
FORESE i9pldérab1a! thatnhe e of NinehinB&redpdasd Baldelihdabdahby taking into
nodes of 25 | (mcroliters) of sterile saline .
aseminairgsutiy semnhiag fom mydinlerasspirg fepikitptiog apspsssientobyarys effector

m,crogr a of .pepti.de, at .and day 4. i : .
e sroReh AThs ShaBERAUAT » gBre 4oLl Blorgh Rgnsidraton

dafiibk igate@do e tpe VRBKS RBEA 81d AdIencelledt h@ibed; fof Bample, two assays
I nducti on phase.
for different prginﬂammatory cytokines is not as informative as one plus an assay for a

chemokine or an immunosuppresive cytokine.

Example 3. ELISPOT analysis of mice immunized as described in Example 2.

[0162] ELISPOT analysis measures the frequency of cytokine-producing,

peptide-specific, T cells. Figure 3 presents representative examples in duplicates; and

49



[0161] The inmune response was neasured by standard
techni ques, after the isolation of splenocytes and in
WO/2006/071989 mul ati on with cognate peptide in theP@res®oe7440

of PpAPC. It is preferable that the profile of imune

response be delineated by taking into account results

stemmng fromnultiple assays, facilitating assessnent )

Fogur9a4 i Fesenist # ewwpsnary fddate genpsesendy ufclmétlangnés dyygnber of cytokine

cm%e&% A 6@ Fe“g%cg‘ld%pc?éllsvﬁgvtré)sf t%gle()“; &b rPcc'cﬁItrast to mlce immunized
ratio assay us
gﬂi‘demﬁﬁﬁhl&l 1hﬁ1ﬁhﬁzeﬂlmt Wsmld—eﬁtraﬁ?ﬁéﬂ Vf);b@tldé-mphﬁsayﬁce developed

for fferent proinflammatory cytokines is not as

dlevatsdrfeaduoncieso fdRN-vd e mahpresyeips flell reco gipprithreMslan-A peptide.
0 pr.esi v 0 e.

Ru gL BEPIRES' it S00P e A RS LR peprige. dislayed

fidyhibrdiesElnl SXOEIE ENALO0BDL $n BRASKY, @Fo tone of Fre lﬂﬁﬁ@)/mﬂlﬁmlzed throughout

cyt oki ne- produci ng, eptide-specific, T cells. Figure

tBe pr@@%t\@th plgsraisle ﬁtsafav% fréskwﬁleésn ierceatioF il @90Rs: Ncamof the mice
0

usm V%rr)I]l‘}é e% ﬁg (]?gtgll E%?g%g dl% ﬁZél %9 Vaf: flgllé a}gonée Sﬁ&o in IFN-y-

;ﬁ&d&kﬂg’fﬁ cely. Oltdedd) gepested adhiniffation i @B}ﬁi&fe diglitished The frequency of

results show that, in contrast to mce inmmunized wth

syelbeqlifein ShRmONHaSt fmbeRtise admimisiersd After. cofreingienbyith plasmid.

peptide-anplified m ce devel oped elevated frequencies

of IFN-y (gamma)-producing T cells recognizing the

Met el A4 papiliydeof cyiautic mtivitebf fndaerimmaizedendesiribedlin Example 2.

W th Elasn1d and anplified with peptide, disp

freqUiheiles Prolek SRIeROCHTeS FBORASPAIF, (ARFDS Qért"e“?‘%/\émaﬁﬁd red blood
t 0 M t .

155 PRSI 56 ALOUBLANLod B0 Yl e cons

sI}hgmemprR(é fori Teays usitigpresdnye p£AL+2 eTlascedln wiennwashgd and incubated

ted el evat ed ponse. consi stin
SRtk spion i £\ BeRoRR GraepeclbamTostiviin Ut Bt (ELA), for
d [
e AN
cenhteni NMigntespoiise whaguimifiedxanps dysis qﬁ\(mhm signhl — background) /
cytolytic activity of mce i mmuni zed as descri bed i

(E}?éﬁ’bfl‘lél@al ~[Pedepuncd &1 K é&vﬁp@rhfe!& BUNGUERPECSBR I Bl %a&tmty released

1,ys rﬁe‘? Hp%o\ﬁgs\tvﬁé}r ifubs 3?& thcﬂgm Gl IR lnYa?@xﬂAl signal is the
each group and I ncu ate t LPS- st mul at ed

erabamVAypelpased bycagttad!ls HpedyenbidetepBRC Fignrers dhuytsates the results of

resence of rlL-2. The Il s r shed and
‘ﬁé‘ werdsgeribed Cdffqt?@w@hfwsmét g lweﬁofgaﬁ lig agfyaty apbieved, after in

\Ilf% gethuGRbh S/ Pepeak, Wab pnulé'g :g?eréte'?‘f&ec%ée%oﬁﬂgltﬂt hall ¥dceiviid DNA as

hours. The radloact|V|ty relfeased in the supernatant
thasndreagudest insvivg thay thepanthal) had oenctved. pePhide raestporisducing dose.

eé@{w&ngm i f&%‘%@ﬁg&?ﬁ,{éy O&ﬁ’( @g@%ﬁﬁ&%ﬂ%&neﬁiwse with a DNA

éﬁmﬁfo%tl@ﬁqg(gfooéﬁlf% r 2y ARBRt Freb Rt ifReibh VWB%eisellnﬁﬁéﬁgatlohMlsmg only
target cells al one when incubated in assay nedi um and

rehederassulted nsuaghaaer irespohse, theadiagnidudevof yhrch| Batbed dipyinished upon
tar t cell sed with detergent. Figure 5 ;
“W?ﬂé@%%ﬂ%§§WHé"results of the above-descri bed,

cytotoxicity assay. The levels of cytolytic activity

achi eved, after in

Example 5. Cross-reactivity

[0164] Splenocytes were prepared and used as above in Example 4 against

target cells coated with three different peptides: the Melan-A analogue immunogen and

50



vitro stinmulation with peptide, was nmuch greater for

those groups that had received DNA as the inducing
walzwe07198vi vo t han those that had recei ved peprdTieSmss/047440

the i nducing dose. Consistent with the ELI SPOT data

above, induction of an i mune response with a DNA

conposition led to stable, anplifiable effector

theaeaERTePNLINgG Blednananrand Anyraie; e@ﬁommgempgmga@ Bt iAfeshown in Figure

é{,g 1Lar gtaiﬁw%.c ﬁég\%%s %bﬁS%R’FQ’Q %g lttél;r% gé?%é %%%Pafau% c%}s -reactivity

dBxebonbe to@heﬁsmfaea@tulem{detsy [0164] Spl enocytes were

prepared and used as above in Exanple 4 agai nst

target cells coated with three different peptides: the

?ﬁ%@é&%@rdﬁggﬁ& tiéeoto\%% rQ)Zi(l:sgi%%uc s immune

mur i ne epi t opes cor rdesiptindaiyegdatioty. T Asllsshown i n

Fi gure , Simlar cytolytic actjivity was observed on
al | tlﬂ}@é ta?b“ef%“)k‘&ér?é‘?]fg‘? ASPefafic Toedls gengipted jbyythe gnmunization

0 e
R A D e e B R D T s inen®
(Lnohiree® amagsizeis admeihat ito meande cgglinatppoduced cngT sells in culture in a
0165] The cytgokine profile of specific T ce

ré@ﬂakgt%gﬂ‘ayy t ﬁfevefl- VPSR AaRS OErIBB‘QﬂidV’@Bh%Fé%EcFWB’éBS generated as
RLAMRA (MBYe ivrf WM SorldneadiBifig E&ﬁé%ﬁ(ﬁ)@m?yblgllogb%ﬁ sponse modifiers:
Lum nex. (Lum nex(r) analysis is a ne 0 neasure

MIR-bdoi RANIHS ande A ddy- B T(cemhies ELIS AC uding @laites epated w1th anti-cytokine
myl tipl ex fashion.) Seven-day supernatants of m xe

P herhoryd &P ERA8ENTE SHEY At @l?“é‘stag%fés@ﬁ’ib%ﬁd S&{?B%l% perse radish

I i
ﬂ#é%@?%sgﬁgm““eﬁ‘* SR REY NisP A ifer BB Sore measured
hys Lmgingk @ esingotieetl A2t indatiei T ciptlaknmery ditsi podided sy specialized

specific agents such as biotin-tagged anti body,
RS "\“"g‘"’ﬁf '@??19%?%%%%. sh peroxidase and colorinetric
substippded: R Y48t §HSPigurkh QAOtc&ﬁf)arEythkHﬂ@es di‘ﬁ&%nt immunization

measured by Lum nex(r), using the TI/T2 and the
prototalsramd oy &i trexpeaed et bfthe pextoll oa ¢tk profile of immune response:

nufa tur BD Phar m.ngen).. . [ Q16 T ata in .

el SR bt Amacn aARIA G iR ShT Chils 1) Satefeopro-inflammatory
RERIRE Oﬂeﬁewﬁﬁﬁi‘a\@/ aﬁﬂllﬂi&%féﬁc&ﬁfﬂtegﬁﬁ %@ﬁerﬁfont (lﬂeregulatory or immune
protocol on the profile of iImune reSponse: whéreas

sphersssod cenkings surdinas Iénb(blTéTeF-bete anddlLeht iloshoptd e elabrlecsated that the

that .secrete f a or.) cyt oki ne

R R GhieR L bl R B s g PIAHET wrfhpSiodic rather than
8 13 & ﬁi‘ﬂstﬁ n I

AR gt I AUBRISGE Y Y8 U prlons

etff@anortmse iqfrrthei zespouse. sdheallyl elassnd ¢rﬁrautm@t followed by peptide

Cﬁtbo&res%ll;e@ Slg ngcgc?ugpgxi ﬁgelgwbqq? ogrrgé) o f {pa 'Jﬂgell chemokmes MIP-1a

A ROTES. FY8l] @ARrhHidhed Jush @ARMIPI10/288 QS‘\N'DES c&f pleg h®Important role
phase of the response. Finally, plasm d entrai nment
in gegudatiag the trpiskingdo tumors or sites of infection. During immune surveillance, T

cells specific for target-associated antigens may encounter cognate ligand, proliferate and
produce mediators including chemokines. These can amplify the recruitment of T cells at
the site where the antigen is being recognized, permitting a more potent response. The data
were generated from supernatants obtained from bulk cultures (means + SE of duplicates,

two independent measurements).
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anplification resulted in production of elevated

amounts of the T cell chenokines MP-la and RANTES. T
wazlob/oTagnoki nes such as M P-1a and RANTES canP@i/a$20831047440

inmportant role in regulating the trafficking to

tunors or sites of infection. During inmmune

surveillance, T cells specific for target-associated

ant i Jéh&7Inay Celie oxvane ertrisverhdtom |thgdwn igemwstifidletissue amddspleen by

roduce iators.includin henoki ne T ca
St Geffigs AEGinetanit pritbeaus Rt Cop) CEREL Bl cpasrB, alone
WHE tédfahled @Pert SddMRIIAg MRGROALHBE fic ACEdNst Thd@atd ifPigire 7B represent
pot ent response. e data were generated from

satgsigropatatinnsofgbP &t AedarneronT Isell k(youist P 3R pedinaxis (EpO2L).

of d L Lat es, Wo i ndependent asurenments).. 51 WO -
2006/ Briae” PeastEDuisareh FongiERlG Jynas; AEhggrnih aftnals injected
WRH 5&@6%%? @BAcB@ DFNREminL ENFLdlphAprolih@ouSindds@INILER) TGF-beta
by st'andard nethods and stained with anti bodies

agdLris rotosBind@meziof AP 2EDTPRBRblivoQ B 8 Higtramar s regaasery cells).
agent identifying Melan-A-specific T cells. The data

in Figure 7B represent gated popul ati ons of CD8+

ERumBI¥ET. Highlly effbdtbre (iYdu@¥bis ofGRMhIE rB§ibnXesai atefdafind hon-replicating

[0168] Together, the results denonstrate inmmune
de\dlasniid fentiginmgngayich peptide {agplifigation)pdptinigered ip vhe lymph node.

(red | FN- TNE- af Coduction, i

L 0 AR D] bt 31D ApREY bR o g SRR v cass 1
KDAORD lpeie, GREre inghids®Rl by riegall@pldt s@hinglratioroagmpstethe Melan-A
7. Hghly effective induction of ipmune_responses

b
@MoB RFrRCiatRy digen-e pHimals; Weye prigrsdi @nduserr by ﬂlﬁ%tﬂ}omya@iﬁn into the

J j«d L [ A NLSLer I .
REBhABriTinde, FEh' ke BIEMTLRARIC S0d R ioh HEUR or BLA pepride
(LA GIGIETVMSE @ | 1BS BIC: 1), HUdlad\2A gisnts ARTILeanaiogie) 226 dsymph node)
intral grrphati c .admnistration agai nst the Ml an-A

follmwyed By & seqond deieeinn thess dayhiateal & figkiea 43yt tggmice were boosted with
éSﬂT\%‘r‘ &4 B 's%}rﬁgkashfg?qgﬂé%&;%a% %B@ ﬁ(oggtgt}l.fe%%%\ Q%l(t)eé ég amplify the

ynph nodes wth eit
@spdnkd\(see pidude 11 ABLAGBhilal Vinfritihatibh biRedlhle), VedudtingAin the following

s SR SC T P POEYG PRFRF PO 6T AR+ B (12 mice
}%E.é %ﬁ?dgzr ?‘8? l@gﬁlﬁfér,\’ﬂlé nnmﬂﬁEMsﬁ(gnse Bl hdhitoR& a Melan-A specific

by a final boost three days later to
atmmherf seagdne (HLAsASOHH MERTF(GUASIGIAM (SEQ 181 MQ:&p-PE, Beckman

' i zat j.on schedul e), lting.in the foll ow
CRlRe” SRR o terenbies i e Gt b SR S Ghd PBMC were
illé&ét,edatﬁqlg%sffy EéyifulAtidH A8mpdSlytd Vsithal, E%aar%)g&abs) at 2000rpm

ater, the i mune response mas_nnnltored using @
foke |2anminutgse c PBMC wert recarstaingdesvgfbna n{ads@-spedif@ antiRpl to CD8 (BD

ELAG G.LTV (S I D,NO 1)) -PE .. Coul t . .
PR T Ga e OTHET A BIFaUEy, [T 6% QRIS PHe TS g determined
T o T e e T —

200eviperCLI&r cetls, grnatatassby theMiierentepringe/beast pemibinptionsgare shown in
muse Sspeci fLc antibody to D, Bi.oscie -
(RS SPERTL b0 P UPP i B e paBr P ELEDRER), SRt eticiea

WBLE EeheeTkddBhse with an average tetramer percentage of 4.6 between all the

animals. Responder mice were defined to have tetramer percentages of 2 or greater which
represented a value equivalent to the average of the unimmunized control group plus 3

times the standard deviation (SE). Such values are considered very robust responses in the
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by flow cytonmetery using a FACS caliber flow cytoneter
(BD). The percentages of Ml an- A specific CD8+ cells,
w@znenawed by the different prine/boost conbi nEtT/O$D05/047440

are shown in Figures 8A and 8B. The plasm d-prinme /
peptide-boost  group (pSEM + ELA) elicited a robust

i mmune response with an average tetraner percentage of

att, encheaaeynlly| be taﬂeeveénmrmlby usReg p@i@@ﬂngnve%or\ﬁeffée pSEM + ELA
1muwagf)é gfog?éﬁp We ut §F i% %}q%ea re fg Ql;tog)\rclagr sg)onders and this

r@greﬁdﬁ&dtmmaam@grﬁﬁmt @iffeinodl Bs &irﬂﬁarai totthéresntidd @roup (p (Fisher)
standard deviation (SE). Such val ues are consi dered

e |0§'6)r oﬂmwthﬁré@mﬁg@@wwomerlessesw >@9EMMDEDA + ELA, yielded 6
P 2005/ can. .us lYn <D
quy 5 d; nrgspong £ Caglh%&g tpv\ga(l: or%eat%htlﬁg Qyé}\% I%H%E‘R{g t\ﬁgx% 1%94 ¥tatlstlcally

sighifiding T Bikaglir® tHe iG@Mindty € theko nﬁd;id, aflimal@weieahalldiged with peptide
were found to be responders and this represented a

coptgd jtargpicesils yin 3ivni Ppleresttegivere ishted femcligsmategcangrol HHD mice
3 T
anlc'rin,e%crl{.%gttae? %%@%@ﬁmﬁ%ﬂﬁé%%r )f%h g E')ﬁlxse_k&g[s_%e?@ fheh WRined with

O SHHd fldofescendé (mpMZOIF @mﬁmﬁb sndointratemdugy \zahmgeaed mto immunized
greater than_ 0.05 rendering them|ess statistica

Bieg i ¥nqual ’f%lon%fa%o@Ffél EmenacHithfia pad oot h@dnﬁqbeéed with peptide,

t
%ﬁ‘l A Il%hn Wg?gloo sgﬁxgcgst a }\@e Q{'lééi] é)tugsgﬂ#e?ﬁlﬁ] s@E&iﬁE elimination of
thiget eelisntras Cdesnfdd bﬂ’-IDelm)mag spivetnj npuplatrede WPBMQ0gddrilung from

ELA pepti de for 2 hours. sgwfells mer(H%#% st ai ned
ahpiagedrasmplst {2 rigs Reh c?é% fpfasyEng Glite dJuokggence by flow
agqmdaeﬁegﬁ ”ﬂfésije%fl& Qd SHoSG R it 8! THWRY M BER MrhodHe group, 4

tio o ontrol splenocytes that had not been
dun ofi bamést dertdnspated iadepustsitramunecresponke @kBEdw@essfully cleared roughly

ig)mwe cence (0. 4%%@ F ht een houﬂi éater t he le P h
A nBe; Breett I £ahyat i tsgics dest ‘EPFEWHWV? %fﬁ’éls or cac
eaﬁkr%ﬁgmall TR a@@%weaawenqpﬁmwg from chal | enged

i mal s m ce per group) and reasuring CFSE
quorescence by flow cytometry. The results are shown

DI ne/boost rou 4
N In animals

an d S Liﬁ&@c%afwkﬁﬂ NNQ' aﬁl@rrgsﬁlecf 19{!9 l'ﬂétbémé WeRfwdrdlob @ik Sine.
in each of the tissues tested. Representative

hi st dgl'éﬂhs f dfelamas htetraxpre tavaisnvere measurss ar migch heticaper group)

P PBM: 1;ﬁ%§n%ﬁgm%ﬁt %}gl&rgqﬁg S?He%%%ﬁl%ﬁ %’f?er completion of the

hﬂﬂﬂﬁﬁ@iow sbhedMNA 1RO ehitafet @l eldNidd! reb@hddbBEe te¥RkBndeMRe animals
close to baseline. [0170] Melan-A tetraner |evels were

weradweetdd iah nivesks (BthEEE pentidg rt@Lmyermfr@I if agihge responses could be

[ i zatio as. described in

SRR CBh: B B e " nlrrsrofit PERSE Bl BOSR O, Figure
dOtdeaitRETdtey %ﬂ?@édéﬁ&&éﬂgﬁﬂs@ﬁ oMl elad-DasRifid€D8FMecells following
animals were boosted at weeks with ELA p egtlde to

tb@ﬁémfnéhﬁ%tlpmmﬁb lpvebpionbe sangs i repser thas d BoedOn the other hand,

AT R 5B LB g T 001 R AL 2SR Snen

tﬁéimfb&ﬁlst ak 1ﬁ@bﬁ8d By 3pe tdwdr drdginicy Tofcetrhierfd sthiniy €edls. Mice that

received DNA followed by peptide as the initial immunization exhibited a significant, but

intermediate, expansion upon receiving the peptide amplification, as compared to the other
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the ELA anplification, wth levels in the range of
greater than 10% On the other hand, aninmals
WO Boehvvsey prior injections of ELA peptide (FiRumesS®8y047440
derived little benefit from the ELA boost as
i ndicated by the | ower frequency of tetramer staining
cells. Mce that received DNA foll owed by peptide as
growpsi Higyra 9B) nrhefieZeuilts gleastn dpmersirate astepmigiratiensie fopaDNA/DNA-
enpraﬁgl%%?lg a %tpel'gtlgé( Ql%nﬁhgatloh' Eﬁ%?nun{z%el \éltﬂage . g 3p\e/\f)t | de
2006/ 071989 PCT/ USZOOS/ 047440 groups. (Figure 9B).

These results clearly denonstrate a strong rational e
nle OnApmNzatignef iginupization siachdeyeibigh eaheneipsof spgeific T cells in

i muni zation strat ramo 1 @tho aglgtl on of
i mruni zation to ac specific T

cel I qoimi] | ypphiesddibadth ﬁ(gmfd 9ATd ahide oliayavese sitfdcidd toAm entraining

described in Figure 9A-C, mce that were su? jected t

igHnuERgatign AYiHg? sqrwmﬁr%ehueﬁrswfmhasaué & Fiong olfazsa by amplification
i

vglltﬁjﬁﬁhstl Ca Ifal(c)iﬁ!i% ttﬁnt 1211161??{ %?011{8 \gﬁgro?‘éﬁttancle rrfl% r’c]hls is shown in

Rigaponoa-C Ruitithh éltusewiedtan aetrdnodr Ibhels prisr $dn(QF\1|guIenlOA) and following

Fi 10A-
I }g %&E E(fr@n%é@gmmglg}gg\l)l bI%ﬂ 3%4'[%}4%6 vﬁ]dtu? é@g{[ﬁr Imel\c/e can be clearly seen
| {M3ados! dBepsd QHEB lgviekdis # th
?egﬂegﬁg%mec%dfcanq et tﬁBgr y%JSO en %r?d r eprses er#%ceurgceIVIHg ©
DNAHDl%Awephﬁe 1mnmaizam8propmphl Ahésemewiits Arecwinhrparizednn glee graph in

th ) P d t |
Fase QCoai fLUIUT e PR R R GG TP meh node
ég:g'n dnd lﬁ’tggjbttdn?rﬁals pécgﬂlﬁgethfs‘?gﬁﬁedl 1ﬁ1‘ﬁﬁlr§za@16fi p%t@@fl |(P'1gure 10D).

vident 1 blood, |ynmph hode, spleen, and |ung o
ani rm[[)l;n]eceMulmge tfimitlger reaxbemmchts rhlmmbz@t camecp pot tmccﬂaracterlze the

Fi gure | 0172] Mutiple f her ex er|
AabaSReah CIL sharafal bf dnisriefepb: T e HBRa: pysisted in such
Rhdiabhs IRREIA B YsiddRl ﬁep‘ﬁﬂ@t&fé)@d rest&d iATRBRaRla®f EdRnsion of a
initiated in such’ conditions was inprinted, since

(Eiéﬁ)ﬁ deDHiébs €Do8s LG Li,nCHSHB Bdimp,i a¢ptldeMH€s closs (IHSpeclﬁC T cell

B3R 1 12 T i SRS o siiin

elifis sﬁﬁiu@?ﬂoﬁeg&pmﬁ abWTRAhd LF8&ih @P@Dl@'@&rﬂmd IFN-y, in a fashion
additional specific stimulation, rapidly acquired the

depprdestontheaendy of 8Fmukrnig péitidg, comlpleae$ ashi on

dependent on the density of stimulating peptide

conpl exes. Exanple 10. A precise admnistration

seqianps Af. APprasint SirAREuRERT dedBer BB PRGN arfdgiepfidd HBSunogen
t hé magni tude of 1 mune response. [0173] Six groups of
mce (n=4) wer d;mnm&mmaﬂmthdmmmwnee&monsml ng

Mel A27L | (pSE Mel
pepf1 ﬁgﬁvﬁy n lxpﬂwgn? o&u n‘& “MCZIEIWB‘HIZ%Q with plgsmid expressing
MBRAWN aé-95 Anyp Ellfh@o%dég SN | TINIe1BRAE Speptile usmg priming and

schedul e of |nTrun|za|on|sshovvn|nFlgurell
Jddsetiof by0diredt woedatiian drto pdigt ingwingl [lympth nedes, The schedule of

18{%@{@%%'51%%%% linf]%égr%aﬁ{\h(fdsfegsaﬁém f Ip[]allsrtnll E)re peplfl%ie I’/]‘i]ymph node,

bilaterally). Two groups of mice were initiated using plasmid and amplified with plasmid or

peptide. Conversely, two groups of mice were initiated with peptide and amplified with
peptide or plasmid. Finally, two groups of control mice were initiated with either peptide or

plasmid but not amplified. At four weeks after the last inoculation, the spleens were
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pepti de. Conversely, two groups of mce were initiated

Wth peptide and anplified with peptide or plasmd.
wo2meht1p$9 t wo groups of control mce were ini tPEE/B$R2005/047440

with either peptide or plasmd but not anplified. At

four weeks after the last inoculation, the spleens

were 54 WD 2006/ 071989 PCT/ US2005/ 047440 harvest ed

hencestsg| adoeplerocytes pespensions prepprad.epoolpd ind dstimglated with Melan-A

EkTe b RO P R o Bl R ke ot 48 4PbERaner incubation,
th@ﬁéﬂ@?tﬁa@r&evelbﬁéﬂ SRS Y %ﬁe&@V&l meqﬂgdﬁ&@g for RO BRE Yeco gnized

of cytokine-producing T cells that recogni zed Ml an-A

MalgnaeuW@ﬁautpmm:gllymmteédTherﬁ@a crmr%quneqsentp@pr Bigeh® egl frequency of

SI%E?IF Fg‘ (5?11 o ur%sf‘ 0 csler(cr?g% egalfnf(if(in clageg t+eSSIS) ll’gf) data showed that

ryﬂcﬁsﬂgttﬂe Sd?@weﬁlf tikiehting @M@raﬁiﬁlhgy]hglﬁio%sdef pPdsmid and pe tlde has a

initiating and anplifying doses o lasm d and pept.

hgfantial gffget amithabvepl dpagngyde wé ﬂaﬁ/éersawsewa@ﬁﬁtmﬁénléfemralmnent
S

%gg\{v&gzg a}ﬂ%?ld? %ﬁlﬁg%ﬂﬁegﬁﬁ tcgdq'il{ %e{lﬁgﬂhst r{?g;&clngg\egutmmg doses of

pepadO Tskowddnby i lhdniig dﬁﬁlﬁﬁcaﬁf)n g&ﬁaﬁtedea fsigdlﬁlcfaﬁdyb\yeaker response,

plasm d anplification generated a significantly weaker

sidydAsepeated pdmingstratign ofpeptided adni ni stration of

pepti de. Exanple 11. Correlation of inmune responses

with the protocol of immnization and in vivo

eEtdnyse V1 - O@Erdldtemit dfdmimone responses with theprgetcore ihﬁnunization and in

wi thin_ |ynphoi, 4 Q174]
yiyp gicaCy-raanifestc

e AR O alls in, lyaphoid andnon lymphoid
ent r ai n- and- anpl ify prot ococ;r an‘% ar oups of animals
(n=7) were challenged with NEFan: A coat ed target cells

in V0Yn] SpTerwelyhestheemenuns abspbest distaimed iblyttbe watrain-and-amplify
control HHD ni ce . a d |n ubat

e
eieelad aretps2fiaiingls s%erEé?‘P‘iér\%éﬁ‘ &lgﬁlﬁémagrﬁaﬁﬂ@ad target cells in
\}M’(;.h S(EIFeﬁ es t’vleféofsgﬁ%nﬁ:@m(lﬂtegr%ﬂ‘eocrongrgl ﬁl—ﬂytn%%é aﬁ@qncubated with

i ntravenously co-injected into rmuni zed mce wth an
H)qtgahL rBLAopeftideofirr I hcapt endbyteeselbst aienedheu tskriGASEith CFSEhi

| uor escence en hours | ater

ERPEICE GIRM Rt | DI A arr ey S, el ngey pgrunized mice
WY | flal BR1CEMN contydTRPIdABERes 5IBMEd vARH dFSED friu@Mscence (0.4uM).
chal | enged ani mal s and neasuring CFSE fl uorescence by
Eigkmercjwmwelauey thermrfwselmlAafamd Oﬂ_chg@mww GRSHEneasured by removing

stogra | ot r tissu u nlze <O trol .
DRl Pad UL ant! Dfngrort, shallReS vofls GP: Bespring CPSE
fﬂfores@&ﬁ%'kﬁ}eﬂ@ﬁ fé%oﬁ'ﬁtry DWIH@SPUAJ &nd QQB@NG“(VQBPS]@ %Y@o_ﬁhrlam plots from
representative mce are shown from each group)
t[am@seﬁtlmanmppl@pd Ferdrcd ppinidly ogarawplsdesrovisg patimdunizghon protocol of
Iev |f| k||| et ce
qey ng%%? dg,s 4/Pepcf1de,n gt %/p[ﬁiA C@%«? dqapr{gse(n%%va rnélcizﬁn{.s shown from
bl grouppr eseDNdeithen/pedtidel APty gdiup @8mpPhH&f8s0high ls of specific
dennnstrated a specific correlation with tetraner
Kiking| &f fargegsels 1p Dymphoid @5 Bell ;s minglyeyphpish oxgans (Figure 12C) and

r%pr%g'elill?e% tthgsoth?y ?mmér%zatlon protocol that demonstrated a specific correlation with

tetramer levels (Figure 12D, r2 = 0.81 or higher for all tissues tested).
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WD 2006/ 071989 PCT/ US2005/ 047440 Exanple 12.
Cl earance of human tunor cells in animals i nmuni zed by
wa twemeEbsned entrain and -anplify protocol. [ OATBUS2005/047440
Imunity to the Melan-A antigen was further tested by
chall enging mce wth hunan nel anoma tunor cells
followi ng immnization with the refined protocol.
1 e oﬁmmmdﬂmneabm_mnmbﬂnmummddwdhe refined entrain-

enpl oyed for the 3 grou S Les qm.ml zed m ce

recei ved two Iﬂtf&VEﬂOM@M@f human t ar get

cel | 5019544. 3Bnmithiy e MARL A Yed WalHuPiRBY tested by challenging mice

fluorescence mxed with an equal ratio of 624.28

WilthA hathan coplanasha deinbs cklih &lkaving timnomSEFion a¥ith the refined protocol.
Ilustrat ed 13B.. Fourteen hour ate
el U s Pt e MR, EE S P By e of Bfpes tested

ﬁl{iﬁurh%@la%lécﬂrr@&'i&d &G&Limth@hsﬂs WekQioanadfy Aashah Ofardehecells, 624.38
ecific lysis of target cells by flow cytonetry

fﬁt @uﬁf?e‘ 1313@6(’5 hols ¢ isBrraicenes OESHE Riigy @gr acmablrétl@ of 624.28
|\ use fr [ TN

l?f{s.l 02\?\6 r§ln%ezflse e?c%glewng rql%i‘f aglﬂgﬁga earl é 1§‘B %gheen hours

IblRE ik CRIcROAEMRS §acrifib&l ianmmne eI (thee bt @maim whlch the human targets

denonstrated b nearI%SO%s pecific kl||ln%0f t he _

eargelete) were pralyzedfer thyisaeqibnbsis ofdpiggiscedls by flow cytometry. Figure
- r

RS MBIV ASE RIS 3l 0 Rl HSEe i coh o

M AadhtrAiringdnit ﬁmifwedﬁ)wmémdﬂ:%mpﬁﬂéat&mtmadrlyl ifgnunized the mice against

tggﬁﬂl de-anplification strategy results in robust

map jumereells 8¢ dgmomstrated by Repey 881 snspidic kikiagof tha argets in the
%@&114% T [s é%f ﬁWAUEﬁéathn: ﬁe%gor?sggl'sgsigd ttg'ea Mr increased
r assocl ate e

anti gen usi ng I mmuni zat i on
fafuentiyl of A28+ cedld réastive githehelMAlandletanmaster.at ed a r obust
i mmune response. Figure 14B shows representative
tetramer staining of mce prined (entrained) with the

pgﬁfmﬁlezﬁ nngAaQIgra@H9§ tp% tlé@mﬂ)liiﬁd.aﬁgﬁ st\“ﬂ.t&ﬂ/ REdIREH SISt immunity

SSX241-49 R4IF or K41Y peptide anal ogue. These
anal ogues against noSSXP elvot¢dvapitapt. IKASEIRINYSY SREER 4 ug. f or

the SSX241-49 . epitope. . These exanp il lustrate that,
t he e[ﬁwgl n- éﬁgng F‘BY“?I 56‘@6‘86‘1 ﬁl’@a%‘ﬁggq fner asseagisd antigen using
tﬁmdlﬁﬁﬂlz%écﬁé(ﬁilé Meﬁd?:atm F%ﬁlf@ﬁﬂ] %%négs{?a%d 5 R ust immune response.

aval | abl e CD8 The pCBP pl asm d
}fngIlrﬁC]‘le elso vorf renresentetsvag tet@aner diasuh® ©F dnice pUSldéateatmlned) with the

T Bt B, Bt Rt o oty N SR AIpRERAT of Ka1Y peptide

aliarogﬁé AL 'aﬂél@QJes%‘é IcHRBSeR N M?ﬂhh@dc%llg edil€ifbr the SSX241-49

Desi'gn, which is hereby incorporated by reference in
dpitope. ebése exgmplasi dilusirateethatrthe h@ﬁ@m-@g@fampbfypmgtqwbm elicit a SSX2

BFEY1 SR Apf it Yb° BbFRe «Bt® Gy 2% yraCop plasmia

ahd, praRiMes e¥nigh 8bsian arbRINcldsad ErDUsl\P)atenllA( Batdon3Nof 14/292,413 (Pub.
June 1 2005, both entitled SSX-2 PEPTIDE ANALGCGS;

@@&906@22\&6%1419 sntitled dixpossive eht@rSeEIrwéylgM@p@qﬁéf arget-Associated
%@g&%@gﬁ%ﬁqﬁ %tr I't]helr Dgs(?gr\ll\owhzlgﬁ) }qgr%'l?ysgncorporated by reference in its

entirety. Additional methodology, compositions, peptides, and peptide analogues are
disclosed in U.S. Provisional Application No 60/581,001, filed on June 17, 2004, and U.S.
Application No. 11/156,253, filed June 17, 2005, both entitled SSX-2 PEPTIDE

ANALOGS; each of which is incorporated herein by reference in its entirety. Further
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nmet hodol ogy, conpositions, peptides, and peptide
anal ogues are disclosed in U S. Provisiona
woAppb/HTiagd on No. 60/580,962, filed on June 17,PO082005/047440

and U.S. Application No. 11/155,929, filed June 17,

2005, each entitled NY-ESO PEPTI DE ANALOGS; and each

of which is incorporated herein by reference in its

ragthodadesy, m@RASItENL.4 Pentittes.Eand apeptidn danaiRAUES \are t qilactl@sgg} in US.
u elj.c [

R Rt S| PR Ry L PRRE, 28 BE LS pgliction No.
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valrigh i5; m?f@ma@ﬁélﬁ@m Dorfarencg IPEBANESYa mi xture; or with

PpSEMin the left LN and pCBP in the right LN. These

injections were followed 10 days later with either an

EERaraple 3SXThp Epitracheandoodplifyistiategy sanee fised o elivit idlrhune responses

i mmuni zed m ce mere conpared to unlnnunlzed controls

The nice vigRBISES sigeated,pn giffrant patigeps i

spl e es r J Nl

e g E9%‘F%Eur¥¥n<‘f*v1f§§“n%yt ﬁsézwot Y EF i Wtﬁ%“a”g’mph node

iajet s wﬁﬂheelaxfas @SENEnlonaf pCBR akpec pSEM hiys p€BOT ast avmixture; or with

antlgen targets S|nultaneouslﬁH nunbers of

RS i fthede g andpbBEHapke dighty Stp?)@tlonweresfollowed 10 days
I4Ef @Mh%%@r%ﬂﬁﬂﬁ'c% Ssﬁiﬂﬁ@ﬁdé BOGt T hﬁl% adHi e Aﬂnﬁnﬁﬁlzed mice

urs later the mce wer sacrifice target cel
vedre kbmbied o wasnrmedsad aohtrols. tThe mpbemne clﬁllgmgeel \&EH\){HD littermate

and bl ood 5 CESE, f
Ploaresh ol rTIEELE LS TEA Rerte SETIRBHE Ko BreFSE in vivo
c?fﬁ%&hfn‘tf ads¥p ] 'tl?‘at AfilolvBqhS R essaiielt N?Itl?é"sp%cﬁﬁt IyBS D ridb Itigen targets

m i ndi vidual mce and Figure 1 sunnarlzes t he .
snmslnarteeuslyt eqmdmugtbaptoffconmdtCFSEt%@rSD@ GESETS %}dlM@FSE " cells

S o PS50 S0, EEHREE ARETCEALTE MR o i e
HESRRASAd thigRl EIEAHMNGAN waY &lcadfe S theRPles 'QFlfure 15A) and blood

specific lysis in spleen of 30+/-11 and 97+/
(Wegusn 138) PO CFSE Nurésaericorisingra ﬂnwmqw%tml Figurgh éﬁA and 15B show

onses, .i.ncl udi r ns dom na t
S PPERRCT e Wt bl SRERART MR- APLRERAEE spmuipaividual mice
I FTIRIE 130 suiaRedtatle f46ItEH Oar BNPhEBinkAl HBRNhizApdhe animals with
peptide anplification achieve and nmintain strong

3 mmqw]etqf twpmv@pesmwe@tegrlmpgntyﬂo @mhrmttlge@qaﬂﬂz)esulted in the highest
1%@%&%5&0%%%@% gv%f%&]}:pgl)@ pcfe nt 5 ccHic 1y81£ in spleen of 30+/-11

BTN peyitiaflen.  Mel an- A tetramer Ievels mere
measured in the mce follow ng each cycle of
i mrurP¥Eli on Vargitpnaren priusagt @yltivalept gespenses, inFlyding responses to

B g ohon TR e BB ST rIRY 2k Sar oou Lo,

21.1+/-3.8 percent tetramer+ CD8+ T cells-nearly 2
fold h|oher than the other tmo groups Fol | owi ng .t he
AR Repeated gyeles 4 LA B0t t\g atideamplidisationsachieve and

maintain strong immunity.

[0179] Three groups of animals (n=12) received two cycles of the following
immunization protocols: DNA/DNA/DNA; DNA/peptide/peptidé; or DNA/DNA/peptide.
Melan-A tetramer levels were measured in the mice following each cycle of immunization

and are presented in Figure 16. The initial DNA/DNA/peptide immunization cycle resulted
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average tetramer percentage for the DNA/ DNA/ pepti de

group increased by 54.5%to 32.6+/-5.9-2.5-fold
waemberioshan t he DNA/ pepti de/ peptide | evel s aneCT/US2005/047440

8.25-fold higher than the DNA/ DNA/ DNA group | evels.

In addition, under these conditions, the other

i mruni zati on schedul es achi eved I|ttIe i ncrease in

in @B guensy ob? 1 -1 vt 8 wercepgsiramerd GD 8¢ d| qells—mgarhp? éolsl!éngher than the
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%fH#-e boosted with peptide on day 120. Melan-A

tetramer |levels were neasured in the mce at 7-10 days

foll owi ng each cycle of inmunization and periodically
uEkaipd 6d hysg- A ¢demernbey Eeﬂbndg;kanmm inahurenndyahgeandidmeplifying

arrows in the di a ran1corﬁes ond t he conPIetion of
t he cycl ek S ati S} Randeeptide yeiory o

r €SPqiesn] af t £oulHED! ARE éﬂﬁoﬁﬁmglﬁlm@f B&aE BOEY and 3577) received two

denDnstratlng perS|stence of | mmune’ nenory rat her
dyblas of ticufollowmgoéntiani-erdamoplify[[9d84q]1: PINAYDMHDpeptide. The first cycle

. \récgg? e%nmtuRI ¢ gagﬁ?,tn? :0338%1%5?%63?%8’[%5&% 33 5(()9 8th%ngecgr§c¥ O%Icle involved
iR oA 8s aFPh4f 17, PROS DOl and VA PIER S8 /HBERED U8t pefide on day
before, the fitst cycle consisted in i munization on

@@yMel@}_A tet%qer-lq_v'ﬁls wdr4¢ mea8yredin thkenicg ac o deyscﬂoéowmg each cycle

clgidioh dad REH BN SO soR i e dbeosf pagitistion ovele. The
AMRWANN AN eﬁgﬁﬂeeoﬁe@y&{@tw&ﬁé QoMPBREYH 8¢ tHacycle. MFGAreal7A). All four

7- 10 days follow ng each cycle of inmunization and
animile dcsiatedya reaparise gﬁerd@y dasgbeest (arnplificatiemin demonstrating persistence

i.mmuni zation ¢ re conparison this
°éﬁ?“@£“ﬁ“§ﬁ’b°%ﬁ%ﬁ?r&}a °6183I F%ée%%%/l tuting peptide for

the laigr. Dbfel Hrmtttaaggfenimaﬁ%hh ¢ysdse 35©8U|35@@| 3598 and 3570)
this experinent, in dimnished i mune nenor

reeedvaslelvor @@ﬂﬁsnsﬁ the rf@lwmgenvwmdeﬁrwhmsmtoc )l/ DNA/peptide/peptide.
.{) CPr/fU 0474?' n51 "f‘e@m 1m]fr?umza?10g g—g? m%% 1-5 -14, -3, 0; the
fer expansi on capabl PPy ar e

@&nﬂr@kedcmlstdatlhaﬁmmlzam aflanilgt nat 281, 401BdAl45.. Mice were
Seven HHD transgenic animals received two cycles of

borated glithawptde on dh? G MelghApteBemerdevel DRareDRegspIga in tigemice at 7-
fdlég)}s_t%ﬁf&&_ﬁ%gt Qaéﬁl c%&%% éigg}glﬁg&l%t %naﬂ)cf] e%?é/ﬁcéﬂlysllntll 9708days after the

detBndnindaidi fition @Rcld aightt, 1787, B? SomﬁﬂrlsoAZhls andlaidand Mhgify protocol
were boosted with peptide on day 120. Mel an-A tetramer
substintingeapade ferthe faser PNAtIRECligisdn gachzeypty r&a%d in this experiment,

if Ah VB iERAGR: SRR Of rdalPaNEZRNLIORNd peri odi cal Iy
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until 90 days after the second inmmunization cycle.
(Figure 18). Al seven animals showed borderline %

wd 20060089 es of tetraner+ cells during and af tRIT/U$P005/047440
two i mmuni zation cycles but nounted strong responses
after a peptide boost, denonstrating substantia

i Mune nenory. Exanple 18. Various conbi nations of
ant Egampls|lisLongivedanereny| Tagdlls qvithciubstantial gxpansion capability are

ef fective for e”ﬁé ?At@é!ﬁ_\é ntr%fPocﬁl BNAﬁ&ﬁﬂl?é?aﬁm[mw
I nt ranodal ad pot ent

nmeans[oi$2]anpkefen HHDMWARsgeRBPANGER fetdig@E sl chyles of the following
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ﬂdl v ay Slz?“?ho A I&Rﬁg ;8&%101\% écﬁﬁ%c&l as, 11 dj‘? 28, 31, 42
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%ﬁ{ﬁ:&gedggs liﬂ%r thd @Q:gfl m}ﬂ :n zgfg%ﬂ;g%cgé;?g%%l&; %gﬂ Al §e€9n animals showed

borderhing & &ldlueatﬂem of atiaimer+ ygllsahdingrandiafiee (hehyvo immunization cycles

i ntranodal injection of peptide withoyt adjuvant. The

tr%rmwglt?deéiseﬂgs Eesheey Ale BOteBide RAPSn %la?nsajas% spgstantial immune
r staining and other nethods shows substantia

|ncr ase in magnitude. In contrast, a boost utilizing

peptide w thout adjuvant by other routes does not

aC||eve t,e sane in tease (0] resoonse .
Ex B nleql&. Vi t1g ] nopot tiafing adjuvant are

very potent ma%%fe&t?ve%ﬁpéﬂtfa)(nrhémldf'@C”I‘Ler%ﬁ%%@s
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49 Plahl rhed iRt r%ﬁoﬁé@ﬁ%asbyed%df&é 460 uFteSbdd@By tetramer staining and
i ntranodal does not achieve the sanme increase of the
qthmﬁ@tmés ﬁbﬁ% suB&%mvl éngreaseTig| @ﬂ@ﬂ&@esmapnwt,ugimﬁ utilizing
}i?eﬁtl tﬁ!) uvan Fé(r roﬂ?gy Hbgsan tg i \;eo&lg game mC[’e%'eSg the immune
or aer rea erance or restore
@qﬁﬂgn5|veness agalnst

Example 19. Intranodal administration of peptide is a very potent means to amplify immune

responses triggered by antigen plus immunopotentiating adjuvant through any route of

administration.
[0185] Subjects (such as mice, humans, or other mammals) are immunized by

parenteral or mucosal administration of vectors such as plasmids, viruses, peptide plus
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sel f-antigens (such as tunor-associ ated antigens)

subj ects (such as mce, humans, or other manmals) are
WO moon7i2ed W th vectors such as plasm ds, VirUBEBUS2005/047440

peptide plus adjuvant (CpG dsRNA, TLR mimics),

reconbi nant protein plus adjuvant (CpG dsRNA TLR

mmcs), killed mcrobes or purified antigens and

asosnetChss; dthI\rAa,nHel&lhgamSé,cnecmbwrttrprots@ppliuél@dJuvant (CpG, dsRNA,

'ﬁlﬁgr ! ﬁ&;ﬁsﬁ,nlgpgcg B‘gggges or a%urffgeélt %@g%lgr éé g?}ggll Jll %10% nFnts that have

imiRbbRARAtingt adtivityy aal hnfIiTRE Wﬁrﬁtﬁﬁﬁdﬂh@y&uon of peptide without
substantial increase in the g%nltude of 1 nmune

gdpeaoh s Bhy inprgles epap@Isp rreeakuryd b Eﬁﬁﬂdeaf@l bogytbyjtetggmer staining and
(%é%ﬁghﬁﬁg)dga ?séo : aséﬁsé[gnetl gg(‘:"rﬁ a5E dm magﬁyurzie Ic%FtraJt Og'aogost utilizing
pEpapt astho@ adfuviaif BCith@USutedilng @&@n@&zﬂﬁl@e&hcbtmlcﬁlal/e thiddame increase
Iaboratory criteria; treated or not using first |ine
Qﬁhrﬁwyumﬁﬁﬂﬂﬁmeferred to eval uation for active

i mmunot herapy. Enrollnent is nmade based on additiona
criteria (antigen profiling, MAC hapl otypi ng, inmune

r Expapisi20enelsmhceBrakiai nging An Eheainraiduk@pbify IdinswAassion protocol.
and characteristics of the therapeutic product. The

t r eat 9894 ( th QFder fg)brq:ag( todexance e §8iOTgpymmune responsiveness against
| r

%ﬁt—)ﬁé@g%ﬁ% %utl#g%o?giégogﬂ ed an'tlgetﬂﬁ El?d] "?Q\E,&ggﬁ gsf mice, humans, or other

hphamt) ds) nﬁmdmrzed)tv\ethnv@rtdrs gedis ag{ plapmméesbruses peptide plus adjuvant

fre0|se sequence, e nost preferred pr of. ocol

G| 4pB& /e pBt eanﬁ IreomRhiptt RIS glus| addagt (CpG, dsRNA, TLR
I'ﬁﬂltlﬁ:@' 'ikﬁf‘eﬂt mi@bbeV&d li})‘fledagmgbrf@’ Lig bg9§§{ %3/ i@ifranodal 1néect10n with

pepti‘de. The frequency and nti nuation of " such cycl
mnddn éorrasfjondingdo d eplé rplitoys) mhblhtadpmmo hbei mmmaer resplorizy measured

nol, ogi cal , clinical and ot
Qﬁg%%&gri a0t e telempnientednd o Hl?rh?ﬁ‘ﬁ a@%rrser-ﬂbsertlal increase in
tﬂ@hﬁéﬁﬁiltlﬁﬁtot 119%&1@%@1)&%6@516&%:@&%@@ ors, antigens, or

epitopes. Adm nistration can be to one or nultiple
| ynph nodes 60 ti WD 2006/ 071989 PCT/ US2005/ 047440

si mul t apeousl y, or |n ta cerfd fashiog; P@ELents. .
recei vi #g2 = 100,

Synpt @987 Exapmnes £2 didghddtlGs REQKHd G&itheft oS HESPIRBc @ infectious
i mmune devi ation or de-activation of pathogenic T

dedabs usipg régicalPand bhomtany tohiteniat dieatadiroe rot usimg| fanshhino therapy; and

ers .are dipagnosed usr i cal nd | abor at,or ...
e S S T e A
drRER (REgéD profilik URH O Mapk |1Mﬁ1dn€1w§ﬂ>@h§1%@@éb depending on the
Enrol I ment 1s made based on additional criteria

r(aélrrt: o disease and Fharesteriics piaihe @teyzmen@c pioggin€he treatment (Figure 19) is

i.ven ependi ng _on it £ 9 di sease
SRR, S PR Bl ElE B0t TS s BLS, ol AR G or other
ﬁléaﬁh@) @ﬁ%tdr%pl@ﬁﬁﬁb)@dld@ﬂéteiﬁ)’antl aisr(péptmeé)ah laprédije@eienbe. The most
or infusion_ (bolus, programmable punp or other mneans)
wefepep prajecol dupbicd repeatrd cpleneicpmgasidienlesatid eamgingent followed by

z}n?;gﬁ‘gﬂlﬂgrdo\%(tsy olf%[lge.%uh%a&é’néy atﬂatco%{muzit{oyl of such cycles can be

adjusted depending on the response measured by immunological, clinical and other means.

The composition to be administered can be monovalent or polyvalent, containing multiple

vectors, antigens, or epitopes. Administration can be to one or multiple lymph nodes
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i mmune devi ati on. However, periodic bolus injections
are the preferred node for generating inmune
walzws/ativegn by this method. Treatnments with peprdTiesSwasind7440
be carried weekly, biweekly or less frequently (e.qg.,
nmonthly), until a desired effect on the imunity or
clinical status is obtained. Such treatnents can
SITYEANgRUAY sInd) estaggieni Sehiani Fatienss repqivingpihés dhesapy ylemonstrate
a?}ge%%fqmﬂq’% ﬁ%ﬁ@tl ons as in figure 2, group 2.
erance erapy can be ~ af t er war ds initiated,
usi ng an adjusted regi nen that involves | ess frequent

i nj ectl ons, The corrp05| tion to be adm ni stered_ can, be
2 5 Q m yetignofimmnne deyiation or de-activation of

epi topes I t is pr ef er rg%tﬁﬂghlctihgengonpom tion be free

of any conponent that resi dence of

pept i[de88]n t haldnysmlnlahmtoumyﬁﬁeednmmtosy diabrdern aﬁeadhaglﬁ)sed using
to. one or multiple ynmph nodes si nul taneously or

Cé%f@béfledahoagtﬁwOﬁntSHa trrRieq 8 g SIS0 TS e dBiEPY, and referred to
e'ir/gl%ﬁ#at d Ictﬁ%l Infm® r?q%ﬁérgﬂ}p BrR5LhEURI Ab bQ&Ht &ggﬁdﬁfmal criteria

unre epl topes ("epitope spreading"), tion

(hmlgmr;iroﬁﬂatg, MHcmaph)Ityplm, madsmne Eesamndleenzék) dbmndnrggcanihe nature of
Viral Vaccines) ﬁ[t 9] Six rou S

OS|(§ &E

%?a%ﬁ apd cpprAct Sttclsaqfs@srf grapsutis produ Ettee&t‘W? HS zcsmed out by
| I

ifSal 5%%‘%21&‘3%%%?%?‘%5&42%eﬁ%%%‘%b%%ﬁnéfﬂ%‘é%tﬁi@“emm of peptide

d&voﬂa of 'B1 -arwohndtihg abieraus cindfor eogaolthe swithh iremuA@ modulators that amplify

ik%?%};ei %E% epi &g‘(%%f:eg 8%1% o%a (SLYNTVAT %SE Irred mode for

ratin ntnYiﬁlnfe r QN pish Q(Hl\{gﬁm (ﬁ%e@tsl\@itﬁ?{)e tlde can be carried
LKEP (SEQ I D NG and one fromenv (

WKL, bivedilysn) lessTﬁmumté)ké? &f menthiy)euntd st desired effcrft onelle immunity

WD 200 / 71989 CT. 5/047440 ent ra nment, mce. . .

Ar A Sy ‘S\MOEtﬁ"‘r?fL‘JSgH‘gbére%tH}?BWp%@s "G V§|i‘ igks 88?’ Rjgiration, or
rﬁﬂﬁblect@&ely( spaeYdPRRtihid@dtad as B fialre D akibup thﬁltﬁﬁ)ﬂ&: therapy can be
apart). In parallel, five groups of mce are injected

affervarn tivatery alsmpgeqm dglested( B gigiepethati ldwlﬁ@&j@ssOfrbcmeet alhetcyons The
t hree day art e.are

SaRroruER R 8 b GRS i FepPiily Sl Br MG a5 Rk mutpe
pas spﬁﬂﬁ pftferredthheth¥v@bflBositie be Bbe bhenyRdhEpoRER! that would prolong
chal | enged wi th reconbi nant Vaccini a viruses

resigenss il mgptidmin thgdgmphat;@owwemosAmumg@atmu@e)beamorm or multiple
7_day he Viidal i teril § Sur, oV by
ePfogel ooty ‘Bl ing TefBRELI e ol g HRigp i, phitored by
hastilifd cedellé hpedfit efa CitinRimiAng pe@hdéﬁu loat @tleluted hepitopes (“epitope
peptldes for 5 days and the cytotoxic activity is

srecad e el gl ingy to paftigent cligicp] mebgdt-ed with pepti des.

As controls, mce are injected with plasmd or

pepti des alone. Mce entrained with plasm d and

anpl i fi edEm'rtnb’leﬂ@pﬂiﬁrﬂﬁ&gﬁﬂﬂ@ﬂoﬁiﬂo@ﬂdﬁf (el hVinaltWacagas)nst

all five peptides, tetraner staining and

cyt otlB38%i t ySiq srfgea s of Jrdr frgnsgemic gpigerare dugsiechpith 25 ug
Jf%a%ﬁﬁ'&‘%cto? erﬁfa%rraﬁl}) TR inguinal lymph nodes, according to the following

schedule: day 0, 3, 14 and 17. The vector encodes three A2 restricted epitopes from HIV
gag (SLYNTVATL (SEQ ID NO:3), VLAEAMSQV (SEQ ID NO:4), MTNNPPIPV (SEQ
ID NO:5)), two from pol (KLVGKLNWA (SEQ ID NO:6), ILKEPVHGV (SEQ ID NO:7))
and one from env (KLTPLCVTL (SEQ ID NO:8)). Two weeks after the last cycle of
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responsi veness or induce inmunity agai nst non-self
antigens such as viral, bacterial, parasitic or

woneos/otivegd , subjects (such as mce, humans, OrPOI/OEA005/047440
mammal s) are inmunized wth vectors such as plasm ds,
viruses, peptide plus adjuvant (CpG dsRNA, TLR
mmcs), reconbinant protein plus adjuvant (CpG
HFRIVNENT | RiGH i SPeCtRd | Vishy Iﬁi"é'{“@be@%mp?ﬁﬁmgf plgthese five peptides

(g‘ﬁé/P%ﬁg%/ﬁ%ﬁg ?})Hzgclféllg ?}llree }é@s aggﬁmg gr(aco . ng gg%}” gfllcebé/re injected

idl gﬁﬁwﬂ@altpb?ﬁblesm@h@/@blptl(ﬁﬂjouv &ﬂltateréﬂilethtd@rﬂﬂﬂ'e ap@SP BB days later
measur ed ore and after boost by tetramer staining

thedniee 167 bigsh ARsH SCspRRRRsIS sATBEEAh DY dPtramelr daigmg agaigsheach peptide.
&R&gJaIdédﬁal%f HHETHIRE &@&Bﬂ@@%a WIte PecBrn® idafif €8 ﬁrﬁé‘%ﬁ&s expressing
use tO protect agalnst tion or treat c

dnmf gt drques (KBUREID shymagendrs! 5 Uclaysg sheHBR] tlbdfﬁ\é mbkt#R\red in the ovaries

S s Ll S o
4
g@%@f ﬁ%LW8slg{] da&??ﬁ%@c?%?&ﬁ%&tﬂg? (xﬁé_}a éed algamst target

detteraoatzd obithi eptidés: alswaipholspdm:e are'ljmgecttecbwmhn plisneéidtdngreptides alone.
pPSEM and pCBP as a m tur r.wth in the |eft

Misgufmiained o sroidend ranmyies i ponles e SUFRJ§FRIpmunity against

JlM‘i%!ki Q4&, bl WirSkrer &hinflYand c§othxd shovvn in Figure

20. eg am)u%t of ,e{ hemq%aaélmcg{&wasc@ég/ pl asm d/ dose.

Tvvo WotNY | atvere gheralbni mal srdeer E) sbreak f 'todedl;lceandestore immune

totoxicit V\ﬁs measur ed agai nst cel s puI or

RNEIFSS S pifRe TRRUTE 26 BH0RES" Be b, 4 Fadlp bacterial,
ﬂ%}(zﬁm?:l & ARroYRAC LM SEQLAPA! AR, hERTHE Sy Bﬁ‘l%r hﬁH%ﬁ'ih@s) are immunized
enicity of the leSs dom nant epitope. [0192] Aninals
winhruentare ducsasdg smidf edruses, popaidp [pbus2dijuvast (@pﬁa csRNAc d8lR mimics),

R N T I —

anagensddndOas bl RaN %Hn?l)nenﬂj Qiné WoBSteX b§ iikt¥anyasl ﬂj%@ﬁéﬁ QGth peptide
by i ncubation wth | oaded, peptide-pul sed T2

(cemgponding Itg. 2 Dage ¢mt0F¢)gwntbo@1a@hwt mEb¢ imfmugp gesponge measured

S e Yosb A P RB AR DA b el bR poSEncil imerase i
thE Magﬁl%derﬂfﬁiﬁﬁrﬁﬁl@ despbhde. S0 a §tﬁﬁ>@9rb§ﬁ b8 |ub€d tbgﬁlo‘@b/t A&kt infection

pl asm d; however, segregstl ng the two pl asm
arefrest ichronicoindectiens efusediBy iigents suetops HENG SV BV, CMV, influenza

act i p,%?ag Co-adm ni stration of different
‘(}reuétlgbé}h@%}{’r ' nget%n stinct antigens results in
establishment of a hierarchy in regard to

i munogeni city. Vector segr egation rescues the
i rmunogeni diXappds 24. Bshqdalesofdmmunigation pathiwa@asmids:

233 u lq@ﬁﬂe#@es@m? r%';%Zvéﬁl-ﬁ !%ndrgw l&éress&' ,gfﬁggiag -Ifg§6-35 (A27L).
| MMUNDIeL]i ON TRLOEoGE of HHDLMe (neuy weteohfurifed ¥R ififral¢mph node

(n=6) were imunized via_intral ynph node. , o
injection with either pSEM and pCBP as a mixture; or with pSEM in the left inguinal

lymph node and pCBP in the right inguinal lymph node, twice, at day 0 and 4 as shown in
Figure 20. The amount of the plasmid was 25ug/plasmid/dose. Two weeks later, the
animals were sacrificed, and cytotoxicity was measured against T2 cells pulsed or not with

peptide.
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injection with either pSEM and pCBP as a m xture; or

wth pSEMin the left inguinal |ynph node and pCBP in
wa twe/mTigét i ngui nal | ynph node, tw ce, at day BCEU$2045/047440

as shown in Figure 22. As control, mce were

i mmuni zed with either pSEM or pCBP plasm d al one. The

anount of t he plasn1d was 259/p|asn1d/dose Two weeks
ExpmpleS. Ngciar gegregaton rescuch Igm A e GIEy &fthe\}ﬁss deminant epitope.

W t hﬂ[?f?f} n- A anr‘gél 5m1%§1)1(1?2ecp &0 (%ersc&relf’éd 1mErxa1%r ie e?e sacrificed and the

p| as I nmuni za fronitnre ose an

pRABE Rt %)cﬁﬂled gyeronpeks sha;m&edawltm e 3Bthet @@kﬂ@d $elan-A 26-35
were ch Ienged with sglenocytes stai ned with CFSE and

Parsear SN0t 1Pt I peplel- Ahe (Rlorxighy Saxmesspet dw, inpehation with
SYSBRDBe8lec B FHAS b bl ETRRLE) Fhpy e of spcin

JestbAiaing (repidrans agMan vabenaigeeceiect ors and pepti des
respectlvely are used as a m xture. [0195] Ani mal s

ver e [PR93Ini z&he desulfeshovibet nse o Risprlasmid mindure Interfered with the

r%%hgéﬁ%?%g bg‘é)@ﬁgl%ﬁﬂéltérhg&/%b y%%&gt;%%ﬁ%gﬁgcpq%gggs relative to site

dTFRministraiion résgtiat el G:dtivytyaStSﬁQBPh&fb amlhﬂmm&atﬁdae of different vectors
assessnent of the specific lysis of two _ antig
EEyEer digingy| %nél.gé%swﬂts EdRy aFstatlisherR o @o r’i’t‘ffré‘ICthEE regard to

R G Sk S B WA s

dongenew) esdaang irf 4 mativaledt tegpapet. cel | el i m nati on was

nmeasured in the spleen (Figure 23) by 63 WO

2006/ 071989 PCT/ US2005/ 047440 CFSE fl uorescence using

f 1 oy IO PR LA i N6 Jegﬂ(% SnSRWE o BepPRIRERImERSSdr Frotocol.

| ysis of the SSXZ and Melan-A antigen targets from

i ndi VOt nFoe, grotyes ofeEHDamiceSEMDY mereemuhunlgafd)ma intralymph node

1 h
1{14019 é/lltg}:: g{l\(%gtpsgg)e aﬂ% @%(%ghsslﬁ lnrgllxg}ﬁee,pq? n ﬁﬁngEfl\(I rlgttﬁ%ﬁﬁt inguinal
{BB idgs af bEeBPAR %% ri S8 M 8 B rh SR He Hvib© R QBN and 4 as shown in

Igens and resulted in the hi'ghest’ inmmine response,
Flglplee’&ﬂerzm cogtrah rave vage IBBMAizpd madbngithepeS8EM or pCPEi gasmid alone.

i.n spl een_of 11 and f or | a
The %EQ%PE& Hias}i}‘% g2 3%171’ @P@ée n%‘?ﬁ‘bé”teg@alﬁtef aldayg 14 and 17, the
dnitBalk "TWHROGENE WitPTMAaah 28 Sané)%m SaRd ;?e%hh@soemﬁ&‘c?rﬂlg the plasmid

when the vectors and peptides respectively are use
igsnenization un ecgaktk anpidse a28.coibimikionl Twoe ackeks Btdrat day 28, the animals

entr [ify inmuni.za 97], Two scenar

S Do T gpleoci St ah aa: FESE PR SigS Rot Witk Melan-a
(Bl oY 8k KDL, eﬁf@@@%}%%luaﬂldh 48 vivo' Stot@NEit. A, use of

pepti des for anplification restorés multival ent

i mmune responses even if plasnmids and peptides are
u ed 3 . second scenarko B
.| C e (] u_ €SG _g_ v!,_l )€ Lha G

(Jdminant epitope even

res pect I ‘vbﬂle}i ,thﬁécm and ;seil)uaw &%e@ﬁvéw |ah4 u@h@@b iR
responses. It Is preferred that peptide be

adm rli0E9¥r ed Angnals tveere ammunizag tas meekeibed intixempichd6 and challenged
w1nh rl-ﬁ-hgllﬂ%nga enocy%s (t:orytaed WHHIEL pl tS%BFZ peptlde, employing a-triple

peak CFSE in vivo cytotoxicity assay that allows the assessment of the specific lysis of two

antigen targets simultaneously. Equal numbers of control-CFSE®™, SSX2-CFSE™!, and
ELA-CFSE"™ cells were intravenously infused into immunized mice and 18 hours later the

mice were sacrificed and target cell elimination was measured in the spleen (Figure 23) by
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adm ni stered. However this is not absolutely required

since T nenory cells |ose CD62L expression and thus
wazioani2® ot her | ynphoid organs. The tinme i nt er@EUS2005/047440

bet ween entrai nment and anplification shown in figure

24 is convenient, but is not considered critical.

Substantial ly shorter intervals are |ess preferred but

CRRIh fligmspence m@wsy@mtrqu The ﬁga@@é@wat}re@er@tamc@c lysis of the

Toand MdeheDafih el b ofeBid] K giF mE°BRGSEM for cach

%@@ltable be|OMI enconpasses W thin an open readlng
rame ("synchrotope pol ypeptide codi ng sequence")
mul t i [9126] pe plriteresiinigtyo rimmwa zdn g ﬂ@r ammalgnvitly éln@lX(t\N@I ofntwa vaccines

Fotrante AT aTCr B DRl RELE sl b o ntieens and
BRNRd tihaRe dighkftdhnurRPetidse, rI;Bl@sdﬁﬁﬁg |ad%v8ﬁgbl®$9@5percent specific
encoded are the follow ng:- Tyrosi nase 1-9; Ml an-

Ip¢iVINRIpl den2d- 33)5:(1A21H11)97+1]')f¢rd§[|3has°e Tos, 37 THuserated in Figure 23, peptide

ql\ébélfrt/a%g'%/%w@? %Hﬁém%gﬁglgyj Vgné mé‘xgtgeiét QRe.even Wlfeﬁl the vectors and
pplidRapigceeydarkiSedisasiiidures under the control of

pr onot er/ enhancer sequence from cytonegal ovirus (CWp)

which allows efficient transcription of nessenger for

f:glel gol %2 e}ﬁ}gtle df8 Wlmcafjﬁ AC k|! & fgly en%ﬁ“-%ie@ﬂaﬁhﬁ@:i&%ﬁgzaﬁon.

Si gnq19BCH paloy Atendtiod e 3shodnd iRf Fighee 2andediindiction of strong
sequence provides signal for polyadenylation of the
m’elélgelﬁgferesp@lspﬁcmeﬁ@eﬁr% PnestAgbiups 1of neptiges| for gamplification restores
uﬁlr\}?ll C ' on %ﬁéodl%st Q\%‘ﬁl 1?§F‘af°,1lnms an'ii % Xés l:%@éﬁ 1911xtures. In the
ransport i1ntot nuc eus,

d’ébl@ﬂcﬁﬁfenarmﬁgl)t s&@epheing of (PNstid and @b}ﬁidﬂ QINPoINERLS rédﬁedftﬁ&ly, allows
been inserted in the plasm d backbagne. One cop

iogGtionnl ﬁ@@tlvﬁ@ntafrﬁmywﬁﬁmonsqult i Resforesr bt ReRiiGe P édmlmstefed to
f t t
8 SR bbbl YEAE S, BRER, L UAGLE ARRSE s BS) Wnmbi pione i

afchhﬁﬁ@féﬁddol}ﬁ)v\fe@ﬁ ehilsi fidt cabtdlatelyi ﬁqurechlhte Tklﬁélﬁm;ymeﬂlls lose CD62L

resi stance gene (Kan R) and the pMB bacterial orig

PProsaign pphitiug folopise s e geitsn Ths timg eﬁmvebrrtween entrainment
u a 0

Bl el R R S BUIRR o ar peetag ey el

$uybstaafidiye Iﬁh‘,@t@bmwevalﬁeametless ﬁeﬁn:n’ed pbutomucltl lengent inavads are quite

CGW _ Enhancer/ Entire Cytomegal ovirus |Imediate Early

ﬁ@ﬂedeﬁhancer and pronoter region pronoter BGH Bovine

growt h Hor none Pol yadenyl ati on regi on. Contai ns

consensus sequences Pol yadenyl ation that are known to

ext end neEamplelIR A sifige plasmid eliciting a multivalent response.

[0198] The plasmid pSEM, described in Figure 25 and the table below,

encompasses within an open reading frame (“synchrotope polypeptide coding sequence”)
multiple peptides from two different antigens (Melan-A and tyrosinase) adjoined together.
Thus it has potential to express, and induce immunization against, more than a single
epitope. The peptide sequences encoded are the following: Tyrosinase 1-9; Melan-

A/MART-1 26-35(A27L); Tyrosinase 369-377; and Melan-A/MART-1 31-96.
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region Kananycin Transposon Tnl0 gene capabl e of
conferring Kananycin drug resistance to Resistance
whaobterived host cells (TOP] 0) used to cl one arr/uS2005/047440

ferment the plasmd Gene PMB origin of replication is

a simlar but slightly different plasm d bacteri al

PMB Oigin of origin than ColEL. It is a high copy. on

capalPEBi s TppePNgeaisocs Saothe gl aspife TRME PRARIGH under the
| asm ral . rev ' .

%P?élntogtpul?g@/‘)fe?%ﬁéﬁ%ééﬁ B%q%tg}ééet ﬁr\é\g}stcgté’g‘{e%%lgé’{f{ésf JEMXpiyhich allows

effiéienn tehnk &riplon o fNadseerigbe fop thdpélipephide upomwptakedy antigen presenting

replication internmediates orientation) in our '

| d
collb oy B B Palyasen patiemtiEni.(BG 7y Aha the 3" end of the
fohifl sZaucpBEPIRRIE el 16 BB RO R plelchlt 1o increase it

sfblite ras edel had trandl atadbh yuoof nuidléusgintopBe oyrplasialToyfacilitate plasmid
sequence reported to be capable of el]|cCi inggan :
CEAREROrHHER Hiei iclemiyR BHESIY HAROT BRaERcs (NISEromepiasurys f0 has been
i TR 1 ORECRBY diSp BRAHEAGRulat if |
lﬂ%@f&l@aﬁlaﬂq %g?@gh%ng a p?gf err eédr G sequenc‘:lea Ory mmotit 18
ehgimeereé dntoothe yegpued ae fhehea dpakl enmoinetdsportsennd.aatly, two prokaryotic
anti-bacterial DNA adjuvant response in. purinc ) )
geagH RisMeRls inche iRl ase rsRonsiBle ?reymmﬁ?ﬁ*élap P fpgiof, kanamycin
L08a¥ARNd LK RARG aRR e JNIBGALte S Ji bf £B1iLRioAC Fu@Rer ABscription of
re?h??ci éér%tn ﬁlucl lea Irrpe rt seadenggm?Nl S ,l Sleg)quelrlmer SCHPHOn ©
HSEMbxaabé towndgn bigyRarent Application Nor 801822,# Y, iwdweref it mamed variously
I 1 ds j.ng the SV40 72 bp target eukaryotic
RuRPY sV ARMA Breatbaeniet boecrer bRl T oat fon | o not
included in repeat the NI'S and shoul d not support
episaomal replication in mammlian cells. 65 WD
2006 &74989 PCT/ US2005/ 047440 Exanpl e 30. Protocol to
"t es|cti@tentoamane I RN i mune response agai nst a :
subdefirant—epi-tope—subsequent—to—inttiatt+on—by—ustng
a mulemwal ent [vector. [0200] A notorious limtation of
vect |ofnganeet- ex pregsyegesepirtsdpoiag Early praq ealpengtapdpromoter region
rel eVEEE is tthat within the newy engi neered context,

one fegu ope Wil irassyvt ra r% nl1a z.:rl'lr‘\ttio reQIne Inglinr %ganrtg f'::uoenccs
| nductooemyodon RRITEEY AHEF RS, ERYDIHE: SO TS s

. . g€ € . .
subdaggioanant particularly when such epitopes hind_to

t he taﬁ‘ggl—lc N @shshds&t THOM gt Rt & )confdrd Khjamychh drigQredis@nce to

26, IsHen @ pr Qboesi sellderOe 1) beide clet ghtrgn dapestef  HHD

m ce— (N=4) oRB! FEM B ZRChadhl s S B XRBRy JHRRR plasmid bacterial

I Nj elcAMBOQrignd dfh ofisdEthn CaBl. day 8igtOgopydri cabébleanglppbrfing 100FFP@0 copies of

anmouniteplgftion he | plresditgy Wat?riaz@q \&Sefre\prlsedstmréwdiersie];elgm tﬁtas{jssotck
Vi h as; 1mj; S njo{ un 1 1 cdiates

28 a‘!’gﬁeﬁ%én) the ?n}hgoé glasin'\léilt(\)/eaeccing?@gnil gcfgsg% lljg Pgaﬂ‘nrfijl\ﬁ.i’)\)g?og&ga?hich is

ampl | TYING’ peptdenek fldmboROBRL MGk ciferi £ NET  Mel'an-A

26- 35ss sequence

The sequence GTCGTT is a highly preferred and naturally occurring CpG

E)n?:mrrsa”%n g | sequence reported to be capable of eliciting an anti-bacterial DNA adjuvant

cZIiL)l " | response in human immune cells.

Second ISS . .

sequence The sequence AACGTT is an ACLI site and a preferred CpG sequence reported to
d ) be capable of eliciting an anti-bacterial DNA adjuvant response in murine

(synthetic/ ACL p J J P

0 s)?t]e) immune cells.

Nuclear Import | The SV40 72 base pair repeat is reported to act as an efficient Nuclear Import
sequence (NIS), | Sequence (NIS) allowing higher levels of transcription from plasmids entering the
SV40 72 bp | target eukaryotic cells. The entire SV40 origin of replication is not included in
repeat the NIS and should not support episomal replication in mammalian cells.
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(Figure 27A) or tyrosinase 369-377 (Figure 27B), also
at 25g of peptide/dose. The imune response was

worsme/oTiesh by tetraner staining of CD8+ T cel | sPATU$Z0@5/047440
peri pheral blood at two weeks after the conpletion of
i mmuni zation, using Melan-A or tyrosinase specific
reagents. [OZOQ} The results in Figure 27 show that
\Mgmlep}(). niPnatpc [1315) rqselFeMoaslarrmhf\ean mmu;nefmsnfomseqaﬂamst a subdominant

response a 'nSt NE' A Qini 1hteonr CoRANS S ARRIMEE vector
tyrosinas S

I munpzes] W ahndieméuisdenatlon @ﬂ“ﬂ%&ﬁﬂs @@-eﬁ@%@s@ﬁg’i&blﬁ)pes of therapeutic
tetraner response to either epitope. Together, these

relley ancd ésrthat wiithinethe mawly engingetedreontespionsd ﬁeltca@s\wﬁle@s%e a dominant
e do relative to
rgmrb JESATAT 19 m(}uﬁeorbooofs{n%tnu?lr% 't yP %sgsnéps{ge %ﬂ(é}g’?‘s&,u bp subdominant

(pemthEay )vhh@‘é@h@bﬁoﬁd%%1mdma$uﬁ€sa[nﬁ¥5M(PKSfbsﬁ@&bﬂSlements)
tyrosi nase ( gure 27B, first gro

s. mi 820k agnin gare vpared Hfétop%lslcg@@gt?daélﬁhb%@ﬁps of HHD mice
ngre 1§r/>?lltﬁlnzeﬁ‘ v1z£ Eltlg h%?d%!e i galo e\ﬁfﬁﬁgﬁ KB%&& {3’ 14 and 17.

ani nal nnun z

mebﬁﬁ&uﬁﬁt tHeOpl PN viadsi 28 Obf fl 230 Hode CBUAEIFE IS, and 31, the mice were
|ntralﬁ3phat|c adm ni stration of tyrosinase peptide

ineanodely adnunisterednampliyngnpertidas tqoapwnéylgp@mt%agalr’h@bm -A 26-35

verc eIa
(PRS2 A BB BE o0 e anir ol of At b Blglideitose. The
iH@thel REpdnBé tWadtrh&Gulehdy k&&ﬁ&nﬁﬁlnlr@omgoﬁ/ﬁﬁﬂﬁg%e peripheral
PCT/USZ&65/047440 Exanpl e 31. Protocol to "rescue" or
ldmﬂ pff Wawepkﬁmﬁﬁ@ the spmpiesion gdi ingnunazasighdesig dfglan-A or tyrosinase
f 5 bsequent to initiation by using a
%MT ' gﬁ@h? vector: evaluation of cytotoxic imunity.

[ 0204b204)e | TR RdsARS irORighRS2 TaHow Bt Gliile ?ﬁmﬁﬁ@ Glith™EM elicited a
in Exanpl e 30: eight groups of HHD mice (n=4) were

signiiieAny eagpetisg agms-térlslmpﬁ ﬂ@désnoﬁﬁ%@ﬁail@htWStIIFﬁSQSENPOTGWCCtable In
;%%lse O’mrgals éi'lmgln dze& & th a%e tlgg%%{{& sh%];veﬁ tﬁ% (f% e%tc‘ame ter@l%er response to

aifhen e @cqiel d@getﬁar rtl@é‘sBQﬁt?H dembisttet hﬁf tlﬁ@ﬁ\&ﬂanAAZ@lﬁ)@e assumed an
(Flgure 28A) or tyrosinase 369-377 (Flgére 28B)
lermlwg&mnaﬁrﬁom lagive do it tyrqsmasr yﬁmswen 353 ﬂ(lezsgoswnh tyrosinase

(glgagé&z;p?ﬁ& dggess \}VE@&J hltglr Corrpel gargg%s%@sﬁ% C(F%Xre 27B, first

grﬁlh]ilﬁ)gy wgs &f swhiar megrtltuﬂhllc@tn;ﬂfbdofo gpl Eﬂﬂ@)&bﬁ%vw afainst Melan-A
Mel an- A or tyr03|nase I tope peptides. In brie
Efvenads dhe weroadprndy gwgg FOBPiBETs Th AN éﬂ’m"rWZr?éeﬂlth Melan-A

nd i ncubated with
;{ggd%@‘ggc'uae%i{éﬂ p%wgﬁ%g?ﬁ gure 28A) or tyrosinase
( Fi gyo0203)38 B) Irpamhmﬁi@r ﬂmtymj)hstycﬂ admimi straf PGl fydssinase peptide rescued
days, in th resence of rlL-2. The .cells were washed

iy SIS AP P P PSEM Fish S0 PRIFPPS IRYETO0HRE Bgubdominance
Mo 16\ e Meﬂ Oﬁ' %@t‘égé" 11@%6’1’1@)& 6@%@?\%0&)@' h§EMf) Used for initiating the

hOU rs. Ity rel eased into the super nat ant
response.
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was neasured using a y (ganma)-counter. The response
was quantified as %lysis = (sanple signal -

whamkgriesnd) / (maxi mal signal - background) xPdD0$2005/047440
wher e background represents radioactivity rel eased by
target cells al one when incubated in assay nedi um and
t he maxi nal S|gnal is the radioactivity rel eased by
@@Mwmlm qnamt@mr imM@esIPoase dgainshasubdominant

| e
l

&% LN Tl o] 0l O 5 28 PEIRNSLEALSichh

peptlde boost agalnst an qathgg (tyr03|nase) t hat
i s subdominant in the context of the immune initiating

vect dﬂZQ‘ﬂSEW he Erawpizati@p waprcgtrisdfuitas descritiediseExmeple 30: eight
%g%!sl Jf ne i %@Q’gng erﬁmﬁx%?écp §1§a 15%{1%@1‘1 HOR eﬁl)](?ctlgg Svith pSEM, on

doim na
dai bl @tlmﬁld/ﬁﬁtl% amotnfTbf the HRRUEA Yras 2BQ§Qﬁise | On 4 28 and 31, the
preV|ous two exanpl es rescue of the response to the
gigbfeané imamuinigpd wathepephideschomsspomdigetd eithern Mélaab"s ehc® @igure 28A)

EaPeape {er T Gt eBRLBO L R rrT S el RGRRSRC dypgh nodes @3ug of
PePEROAKES IMBRnRY WalRbREsed bY2PibkoxiAty sy B &Ys aftbiCie @ompletlon of
protocol is desCribed: four groups of HHD mice (n=6)

imsruizatinnnfolleding ex vino restinyiatonfdplannges Woh MglairA or tyrosinase

%%8%#%t da}f%gaéf/ a%lg%odé (\jwoeg%greg%re(gﬁsg?%ﬁs B?rﬁgstﬁr gémced red blood
JORS Gysed) MMt ABEAUR With"THSIsaRAIdd IMBIBRIA ¢BRure 28A) or tyrosinase
corresgﬁndlng to the Melan A 26-35 (left inguinal 67

(Apux0d Driqu@g—cro@tpﬂmmropma@cfor 7ydeph indhepresaece of rlL-2. The
cgﬁal‘( ?vz%rng§v%%$ gg g’c? ?gubﬁgeglil Y ecg 8r§gt rﬁo@pt\]zvrlﬁrlg %gb%‘ éasbsloed Melan-A+,
tYRSinARASIAES t@l)get &k afsey ual MHRYadibadth@y rdlesel lisoitie supernatant
t he peripheral blood at two weeks after the conpl etion

VS MERAYFAdZ HEIND A, ¥ lﬁgarw@amuaer Therregnense 304%) qeantified as % lysis =

(Ié{ﬁpﬁaéls@?e d(béé]%}re%ﬁ?g/ )?1 a?%%ﬁglt S bfcﬁ%? u‘%ﬂ?}ﬁn A h%hasSbackground

rsprascnts radiohdtblity rplehsee (Evax"glét delle ajphEMhph asnbsted ittlassay medium, and
anplified wth peptide anal ogues Melan A 26-35 A27Nva
t{lmwa&@g@ usrthe regtopqtivity mbe@}‘d Py Erget celisdhssdonidh defergent.

Tyr og?i’?s;le 11% zh é/)ga O‘h%/ %g%%ﬂ%?% F‘?ﬁlﬂ%/ea%g%bgtratneethe rescue /

ahqﬂima&@ spmﬁmﬁmty Eplnaaﬁdrdal egptide@osts agtdss dh editdpe (tyrosinase) that
mul ti-color tetramer staijning (Flgure 30C). Dot plots

igehslogunasy ipthe comes|of Brpnppe iniiatiagyqciorPSEMD.

peri pheral blood and represent duel inmmune reponses in

i ndi vidual mce. Tetramer |evels were calcul ated as
tHxampér 32 Rrotodol EDB0-princd andeaniplifeimsiung 2@ isesTipminst two epitopes —
results |n Flgur- 30. shPM/th%t bytco

the '[ﬂ%‘%ﬂ!e r ﬁ?tFBQ %&/iéﬁ%@%%aﬁﬁeg ré!@u@gf tﬁe ?&go%saa to.the subdommant

tyrosi e epltopes at have a dom nant om nant
apebpd wamdémpnsitnateddnttmabsaﬂcet dfeampltﬁa:umml oﬁthbne&pong to the dominant

vecto SEM).. 33. Co-i uctlon and
e@ﬁﬁm-ﬁﬁ%gﬂ% taaFO%%%ﬁcgﬂ%%f&a EPUgE Htatempted:
epl L QB&F7)-  In Figure 29, such a protocol is described: four groups of HHD mice

(n=6) were immunized via intra lymph node injection with pSEM, on days 0, 3, 14 and 17.
The amount of the plasmid was 25ug /dose. On days 28 and 31, the mice were

simultaneously immunized with peptides corresponding to the Melan A 26-35 (left inguinal
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one dom nant and one subdom nant - w thin the context
of initiating vector using m xtures of peptides.

wQ 206971980 further explore sinplified product PCT/US2005/047440
formul ations, an alternate nmethod was tested,
integrating use of a bivalent plasm d expressing a
dom nant and a subdom nant epitope, foll owed by
lamphirfqdehtancbrﬁyresinasgs%ﬁﬂaéy (@gmaoguieqdi yowd rbaﬂe) epitopes, at 25ug of

|stri\€l on of a mxture

ﬂ?srqa B%P?e ggponrs%t\aﬁé Fnelaﬁl,gﬁ(? E]% begliag}eé staining of CD8+ T cells in

tﬁQ efipledrdl B1bsN aOfwo ROEMsI AR the BSmPIBESH bP GHmuRizZhéh, using Melan A
revious exanple. [0210] Six groups of HHD mice (n 6)

WEguee Bodvuel Ta@siaasedésB) $n3=exﬁ<>| rRagents- Tb¢ deta ovase espagpphied as mean %

tV\% SéE Iﬁls \ly]ﬁ‘ﬁlbletg éd’[é%wn (sg segﬂ&qI t %1 \?é{él}]\{%e¥§ﬁ pij_'gsmld and

MimuSWithf ﬁa@ﬁtﬁd@aﬁﬁld@@ei Mies) A 26135 D@ﬂl\MHD{IE(NOQ)@éGIGIBTV SEQ ID
dose of 12.5 pti de/ dose, usi ng?t he foll ow n

Pé@r?édlﬂf@mha@gﬁ)opnéﬂmw@sg 365377 YagTNue (HARCTMSRva); SEQ ID

Ny t ycl e, t l.a

vgrdhi i’ GRER oo ' olet MG TR Feblonad Hrific 10 ench
epytopél aSmeanaiedbyl rﬁulﬁ%ﬁd&drdﬁilertsﬁﬁnﬂé @Egﬂrd 3bay. Dot plots were gated on
presented by transfornmed cells; and Tyr 207-215, which
tpral § 8 pABYR gelly froRePEIRisH Plowgantorepaesentodud ggimune reponses in

Hg,gg /
lﬁé‘}gsur . %t%v\o%g\égg le{wg%{é/gflet gﬁlcal(t_) Q$ % g‘eg]? )3 eD%%smve T cells.
i MMuM0268]i onThe gdsukin IDgux@BSEh&@StBM byas-siksiafstrbésh of Melan A and
above. Brlefly spl enocytes were isolated from
tb’ﬁoﬁlt“éﬁwmpél 80 R0f 6PUldP- ALY HisdMpIgTsEROBSHREHNSD HFihnlelan A and

Bugle, YL b SPANARE) RERIS Bl e S g o
ifdnuoreesitieticevend (pSEMn) ect ed i ntravenously into

i mmuni zed mce with an equal ratio of control
spl enocytes stained wwth CFSE' fl uorescence. Ei ghteen

oyl At eh- 1§@&c%%ﬂ§nc¥"§ﬁl hﬁéa?im?\’)? 8RAc SREGIkL Goaj st two e itopes —

el mnation of targe asured usin

onet domphant aad dne sxd:ldondnaint ﬁgnﬂzﬁn tthe voMextsnfemuﬁmm‘vepmrslsilnxz mixtures

the following fornula: {[1-(%FS0 or ned/ %CFSE )] -

[1- (YCFSEh' or medControl 2 = Control)] } x 100

[ 0213h09jer eirp f@x@l?éi‘ eXplofd thpﬁﬁli:&‘ rdttefot:AMaliGRy %ﬁ%ﬁ&ﬁate method

the proportion of the total sanple represented

veadbsted aktegiaORd 8je @wechimblent flismid espriesssngla dpllnagpedandm subdominant

Figure. 31 (%in vivo specific lysis gai.nst Mel an: A |

egﬂgw%pfgﬁg\s%{ %)é{ fHPPI{ WBEI? r?£§85pgﬂ @pga%og‘}p&?e by agmmlstratlon of a

rﬁﬁlttﬁ@ QYA dRRina¥ 4rd §ukﬁ6h§nan@%@ GddsNeuth PEHREREPARE 4BEMHistration of

for boost) show that co-anplification of imunity
repadesstastdescribddmi Hiapreviousieammple. and subdoni nant

(tyr 69- 377 pes occurred using a . :

i PRI RE B30 aE T RRe ek MR -8 ag desspived in the
ReviS@ dRMpRs WikiRSE dplﬁ‘slntnkﬁbl‘ 4t 1(nm1ﬂx%ﬁ'rg§)ectwely) and boosted with
anpllflcatlon I'n addition, use of peptides al one did

psotidesdasa mlxtnreéfef\g@ml\aglam-égp yars@ls tyrosinase peptides), in the lymph nodes,

at a dose of 12.5ug /peptide/dose, using the following schedule: plasmid on days 0, 3;
peptide days 14 and 17 with a repeat of this cycle two weeks later. The tyrosinase peptides
used were: Tyr 369-377, as above; Tyr 1-9, which is encoded by the plasmid but not
presented by transformed cells; and Tyr 207-215, which is not encoded by the plasmid.
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For this conbination of peptides significant responses

were obtained to both epitopes. However, it should be
wozed7isrmt expect ati ons of success from m xt UrEBUSH005/047440

pepti des are greater when the MHC-binding affinities

of the various peptides are simlar, and | essen as

the affinities becone nore dlsparate Exanpl e 34.

| ndud®?2dd of The Re@p@mc*épww hvalsimgq@emrem@ erks efitef ghe perypletion of

%}%’% r{%)rq F{tr:glsr’n?%ngéyan a cr{beﬁ uﬁ?’gg? V\ﬁltlaz)?.\é%)lenocytes were

1§RhtE® PRNANAEAHHUE Sontrb THID &hﬁﬂé %@&E%amaswuaezmpgm mm:er 20ug/ml
imunity to Mel an-A and tyrosinase epitopes and t med
of dwpeinass renpdls far choyss. nEhese eellsaviere dharesaingd yﬁh&FSE ' and CFSE

d. T 7 .
ATAVEL AN oS, IRty o o
cbﬁt}ollﬁﬁembﬁjftﬁg stahied phiets CFYEP BRiloresddige. iBiphtaagheire later spleens were

pol ypepti de encoded by pBPL is disclosed ipn U S
rpapi anghprecifis §lipinatdy ST 3¢ lispiyps measurehpgpe Slggagytometry and

PeElE A e e I R e e R 60

VO 2006 DTFSEY PCTH/USKTIEE' 047 4401- DESIFSE™i n¥oPPoemtoedd %CFSE®
hereln bé reference in its entirety above.

X3P on used the pepti de epitope anal ogues SSX2
41- Aﬁ ﬁézv) wﬂ@L‘élM F‘Q@ ern:l-EIZ “Hoe &a%%ﬁsrlﬁ}? sentscﬁl@g‘p\ﬁ)portlon of the
Further di scussion of epitope ana ogues S provi
tbiabsapyile cppecsemted bguah pealppl i cations cited and
|ncor orated by Qeference gbove

I
generl8#13) haQacraly s reshltsfisplyed, uaﬁ‘sdglg?gﬁ f?qtv ypo specific 1ys1s
0 e
B g s e It SR SPIERS s with x ais
chptcunglthesmmdm:esed[feﬂh&jst)Tsﬂmwethgtr @uqunplaﬁcatlemf empkibDitA2gainst the

th t BPL 100
Bt BT b TS, S00 SEMLPEEL (100, ing

erxltlﬁ'E &rahl YoehQdest 1|ﬁethb nﬂt&ﬂlﬂﬁhtléry BRbe 3¢ @ex%glrﬁirp ¥P plasmid initiation /
=10) received plasmd only, throughout 'the protocol,

pmptuthe ampldﬁﬂatlgm@@ddlmyslsi of p¢ptm5$ al@8¢ d@l&lot 33ult49 effgqtnd’e response.

Prsﬂr t&ﬁ] @%ﬁ%&%ﬁg gergﬁiebé&g t%:ant resligls g:?gl Lecedvt%dboth epitopes.

RSPV E$ sREUIE WRSRAME Mat efsittatiofd) ofl BYccés, fr&lnoﬁﬂ(tﬁﬁ@§ of peptides are
coll ected fromthe i nmuni zed ani mals, and CD8+ T cel

gieater whanathg -L}\éHCHynqlmg\affgym@r@tthg/vgrgmqg)eandem-qg similar, and lessen as
+» ﬁa r a&§Q% Zes were conpared to naive
f pifimptRs ECA ?P (n=5). [0216] The mice in
Group 2 were boosted by adm nistering the peptides
Tyrosi nase V377Nva (25 ?/day) to the right |ynph node
Hghes QrdenMpltivalsaey

and wi tBxaamle 3hdnductipy of g Rgappnse with
on d 2 49, and 53. Grou I
ta[gflzﬁ . this sgutdgrlmmu nﬁfew%se pl%d’%la wnr.@r lswél\%n?alent plasmids and

boos by adn1n| I'ng 0Si nase

Yl if i aw R Fo@Ophaivy cbRopd aillodugsPhhd pEMANPSEMSKEs AdéMVto induce
(25 gg/day) to the left |ynph node on days 28 and 32
Y nyixe lpprAE@m fyrosinase epitopes and the response amplified using the

analogues Melan-A (A27Nva) and Tyrosinase (V377Nva) as before. Immunity was also
induced to the epitopes SSX2 41-49, NY-ESO-1 157-165 using the plasmid pBPL. The

immunogenic polypeptide encoded by pBPL is disclosed in U.S. Patent application
10/292,413 (Pub. No. 20030228634 Al) entitled EXPRESSION VECTORS ENCODING
EPITOPES OF TARGET-ASSOCIATED ANTIGENS AND METHODS FOR THEIR
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LI 58Nva, Cl65V (12.5 gg/day) to the right |ynph node
and Mel an-A A27Nva (25 gg/day) to the left |ynph node
wo@oaayesn9 and 53. All injections were 25 gl /Ppai/esi0esi047440
node. On days 39 and 60, blood was collected from
each group, and CD8+ T cell analysis was perforned
using a tetramer assay. Responses were conpared to
D%SIGéJ incorrersted detednby opferfnee i AssNtirgtp 2p9ye. chmpkifjention used the

sel ect.ed an s f [
pfgt&qe feP%%poe a%?%ag“e& SENs vve!rié;r?fé‘ g?rg]se%l f or ngil 21/ hégr (F1o8Nva,
A3 S'lsurﬂﬁr AceRABY bCe g)E DHRRERSIsofsvided G218 efiope analogues
da selected aninmals fromeach group received, via

apn qaaoemm@d iamq seiperatedChaEefpehed akpvs24Thpse poslagues generally have

B T I

aly/éro8d-RRaGBie vﬁﬂdT@/Rh&ﬂ)gﬁqzﬁig&ﬁb hitaraCddguenden i mruni zed
m ce. £0219 Pl asm ds were fornulated in clinical

buf f dP 1(5127n%m<gr0up2 ob happal G IpAL micegseHy ivappEzed with a mixture

8|P§?W8ﬁl§§§ﬁg(ﬁ Hg eilc /%fl;%n%ﬁ% %iIZﬁ) Inj€ tegg{ glg) %%gﬁ&ersd bilaterally to

tﬂ_é’ r%ﬁin@ﬁlgﬂ—lp'ﬁ@%dgg TGtovd A 7(N+ad), recef CediPasthid @by 1888shout the protocol,
CT/US2005/ 047440 and SSX2 41-49 (A42 anal ogues were
vmh mufrcap@ﬁom RapBS 4tl5119m$ AR 49riaed RY- Bxwp 2 a7 Gpmip 3 (n=25 each

%(r(r)‘nﬁ.l receu{ed oé?&%ﬁ@%@ﬁéﬂ%ﬁ({naﬁgir - g,ug())(\)’gaD%g%ﬁ??ﬁgeﬁjep i8&s on subsequent

dag)1centdagRisobload wis odilcrd. frday thaniatmynigkal dnivels eand CD8" T cell were
collected using a BD FACS Calibur flow cytoneter and
aaplarsd by flawi qyépreary wirgsan ¥ Gwigrameryasgay | Respgases ige compared to

nawgqmgiggtg C?@? anHz @p,SEJPBI\/Cs were co-stained with FITC

conj ugat e CD8a (Ly-2) nonocl onal
ant i joziys]( BDTRE asice eincE6squp533@3ik) basstedaby Mdmih&starmgethe peptides
HLA- A*0201 SSX2 ( KASEKI FY ( ID NO 1
TyaesingterViBARNER Kydpel, thevegndmlphm&) Mzwmﬁ%é‘m (25

(A S50 0 M 0 e o

byRidNOnikjeyinBEhe btiidesTlyaovirtasd BT RKNan (o up/idey), toTidgtd0¢hph node and
or. HLA- A*0201 Tyrosi na

ORGSOt ly%aw?gm“ﬁn%@%?d'ﬁo@%wd by NY-ESO-1
1.1[! %ﬁ% é‘fhgl\}: QQ u%ﬁ r‘?(%he SR lahl R1RHA A*§7Nva (25 pg/day)

rem) n Days 27 and 62 f
te mltdwlaﬁllyraplh aodenad cka,ys apdnd bz Hﬁnngncwdreazver@ C3) uh’m@oddatwd On days

e SI %E;gag)coh I o é!g ?I# @%%ﬁg@}xms was performed

é@é@%b REko Wk litt¥Bfake 1 =5
?ﬁ%ﬁiﬁsﬁ% TR gty S e (=)

369- 39217]88X®n4day4g1 ad 0y-sels@ed amﬁﬁalm@rrpemhl greup rwere sacrificed

tr| icate well nbr ane
EPler S e Fo Ty A g BT A Aty S P SPIERA< g5 Biisensions.

San‘pl [8218)ET e Onney Rt ededit arﬁ%aﬁoﬁl&ﬁ dth 3da Ng%&é"ve%io/"vfé%travenous
and 100% hum dity prior to devel opnent. use
injeattiom ¢ Fibt- habdd@x@@a&s ngezh melavoran cellseexpidssing sll fouyrdumerpassociated
antigens and used as targets for SSX2, NY-ESO-1, Tyrosinase, and Melan A specific CTLs
in immunized mice.

[0219] Plasmids were formulated in clinical buffer (127mM NaCl, 2.5mM
Na,HPQ4, 0.88mM KH,PO,, 0.25mM NaEDTA, 0.5% ETOH, in H;O; 2 mg/ml each

plasmid, 4 mg/ml total). The Melan-A 26-35 (A27Nva), Tyrosinase 369-377 (V377Nva),
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i ncubation with spl enocytes and biotinyl ated detection
anti body was added to develop signal after |ysing and
wozmbiTigse he cells off of the filter w th wat erC{USA0I047440

anti body pair, Ucytech). GABA conjugate and
proprietary substrates from Ucytech were used for
| FN-y ﬁgt devel opnent. The CTL response in inmmuni

ed
i SAN2 nd® (AdAY ) ABRIoIS e @raﬂdaé@d ngRG |2 b s/ mbn The NY-ESO
I I te
1&2%&? &18?)}1 ?éﬁ@%@gp Ooq d% e\{rasuﬁﬂepgfag%f{afgﬁb}ﬁnlzatlon in PBS

®ARIniAN&YBMSO a[t%zﬂ.&enﬁﬁtlmom ¥Ryt yothaiyt datass@ycollected using
was carried out on Day 61 as follows. Hunman 624. 38

y BRAFACHAGdibyy flew| wyipradiemndarmahicd urpe (CHQusstyoiyare by gating on

PR R PO oS5O RFHIC LGB by g movs
@Dgh @IMZ)ZBOMCWaI(tiHbAy M0 Bidsciengys, 553113r1¢dnd/\art MH]FSEramer HLA-
fl uor escence (Q mce fraom

15
A1 F ok RASHIFY (550 % N I8 hea Lo v gifin couer

Sl B LR PR 000 O ARG e rome
(Beckanarebalron B0 20011 ), STIh Aet204 thiel arn AeREA G IGIRDET (SEQ ID NO:1))-PE

CFSE' - | abel ed 624.28 71 WO 2006/ 07198

SR, (D00 a0 Copliera 1AL OH gL i s NoAR avRsingse (YMDGTMSQV
r ours

S N P M e e 8L pie

hunar{0220]get AaelfNs mﬁlﬁﬁasusad wab toarriedagugr o fattvesl Wpleens were

r%élggt%jggl? P!g%q ch félg &I@n egtgglplrzréiﬂggléﬁs P%L&%éhgfpo%uclear cells isolated
Sy &Qtrﬁﬁéﬁloﬁl'm%ﬁﬁ&?ﬂama&%af CRUAIEAE 2AB)! dnd ﬂé’ﬁfsg&ﬂkd in HL-1

peci f ic lysfs was cal cul ated as shown above.
riguinnBpleeocytes foos2 xb(bstcallnpct welb vass assbadedwith aﬂug aEMelan-A 26-

Boedr o lraansafisa B Seaer ARED “oinSYgERdS, By AT RRER in it

WaR 6t R 96 WAE AR HbaRd §84tEO MBIuldBieeR PEARNGBIIDY6-well plate,
to all three groups. Substanti al responses were

MiEperel GampleaMerdunculbdted foy 43 dionessie 381 wishé% Qélz and A00% humidity
wer e evealed

R AR M op QLT G LSRRG SGHRGHATE SEefiy §oat the filtrs prior to

lﬁalbaﬂ&?dmﬁ RhIeRY AR Nind BT RtE L ILRBES: ahftodyeRROREGd & develop
he sub-dom hant “epi t opes was anplified by

sagharl aftat lysing and ofashing the/ cabi ofﬁséthdﬂml\natlawdtesm Adﬁt\body pair,

pepti de epitope anal ogues to groups 2 and 3.

1
Padeshye §ARD CABNEHS GRE PERPTICTRR FitbsHEIES HOR) Pﬁyt?ﬂ’ewere Rused for IFN-y
sf%@ﬁévef!) Pﬂe%ﬂ Uifre Tﬁstessp% 5k nniginlx%h]{e% a%ﬁ'ﬁly WaF%egsured 24 hours after

Prmuni Zat 1 on Wlt the "plasm group oost ed

defielopmesiponte AID Inienatmbingiate reqpict opies ELISpot (Rmbcﬂﬁsbftware version
adm nistration of peptides corresponding to the two

%%r%&élhl?rﬁtéﬁtforelﬁf‘]ﬂbii@éa?aé‘é%ﬁ ted in substantial and nore

bal w?ﬁér eSRANSEFivH Q y{%t+x101¥ g{saﬁgv c% d GhOs ®a§461 as follows.

response of ani ma
Ienmmnsm 28 (ngA A*hl)at)lpas) tculthrgd helanaval tembr 6@8 Pods etai@d with CFSE™

gener at ed ELI Spot anal ysis_of a subset of
(MYE@HEQEHAf SE é@l gﬁcea X dplecyler Ppo?g»é@ flyogesgense (k0 1M for 15 minutes)

DALERIR APACKY ?ﬁLAr R%i(ﬂ&g} ShBISFithI@FSE® fluorescence (0.1 uM for 15

minutes). Two mice from each group (Group 1, 2, and 3) selected on the basis of high
tetramer levels and 2 naive control mice received 20x10° CFSE"-labeled 624.38 (HLA
A*0201”*) human melanoma cells mixed with an equal number of CFSE"-labeled 624.28
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(fig. 35A). Another cohort of mce was sacrificed on
day 62 followng a further round of anplification
wa bmb/oTiosc| uded on day 59 and subjected to | FNe@I/US2005/047440
ELI Spot analysis (fig. 35b). For group 1 this fina
round of inmmunization again used the plasmd m xture
and the pattern of response renmained simlar to that
(thhge AFER0"6) Ivaanintrgverioas éziedtioarsplibimtwo aliguaig deloyfrgd 2 hours apart.

hose tj.des corr ondj Rs the supdom nant
b S BE clBLoD) St et e, ROST AR wio gyasured atter
dpBRRANSEIY 14 hdi@s bR SHcriBRink ARE fricePRddhd VRS 1uRQ s Q&) @IalingG: single cell
to all four epitopes were admnistered to group 3. A

wemsienodnd measioing ifde lasresdsacarby Aawacxpnetape Percent specific lysis

re-e ed at the apparent expense of the response to

Yﬁeca@[ag%(ﬁjﬁﬁilgwgﬁp?\%ge: though a significant response

to ther2qpi t TR iM@RinS tredpon@P sBtaMEd wdst asséxeed dt beriaiBt gfints in the

that because the Eener al responsiveness of the .

woleoelt Eigufe Thsheisshe easporist ebidings as fuslged\by tatiemepanalysis 7 days after
i ffner t he. absol.ute ni.t h S -

b crelhe p gt PIQUAS PR Bafinch "8, BETAREWSups. Substantia

1S yBRsabEe obkdivad ¥0alt Yilitathy tyresiAdt icpitdpe. MaclardlAsD6-35 and NY-ESO-1

assessed by challenge with CFSE | abel ed human tunor

153H165 waisr ieyealedy taube dosuipandfepitaRes; AR PB4 oo $RIPHE & more balanced

e eb S0 SR e .o B QBT emiones yosgrotited by
atiigRraRinus Aihke ty@xina @s ¥ 8T/ NeaXhd FRAVEA42V pasideapitopamklogues to

nel an- A, that had been transforned using a plasmd L
greenrsot andod- SHTaup  Tesepied $80tReL oersl af munjgation widh ths plagmid mixture.
pec i i ' ' ) "
REGSHORGHAf 7 S oA S L BEHRLRP Sy boosica
r@fiinys ioSthe idbatiant spirupes (e cofitrast, ddplimstraionaf peptidedorresponding to

tunor cells as conpared to the HLA-A2- controls (fig.
BEAYO SHEYRIVBAN! FPIRPESereRt el 5 WEEHA anflyore Sefuaged isggonses o all
f;?grrs‘ gﬁg%lgi nﬁc Eiafl Gode 9ﬂ@¥e‘sﬁc{hs¥‘@? sOPSEd YREvidad danhﬁ‘iﬁs demonstrating

response achieved the better result.
tEanpanky tehrevagittregenspeai bé gerreespbIENsy EBHipobynalysis of a subset of

tetrame nd _EL] Spot_analysis for fiqgure 36 71%

8}58 é_a‘fr_ef[eceﬁﬁﬁ & Fhborfseed dboaisEt il |‘3P§F‘§f*€? fj(W the tetramer data
(“fﬁ%e%}\j.cAﬁoYﬁér%oﬂ@t% oS 3RS 84c¥@ded Bh dBy BRUSRoWNEh Rirther round of
stbstantial Iy nonoval ent response. In ~vivo

aypldtoanomn ilay cawduded oa dap36vaad enltjeated polidey WadSpnt enalysis (fig. 35b).

bove (i.n Ex le 7), but the . target cells in t.hat.
%{p%f)}l n hlsnigglsfodﬂ?]quclmlrrg}za&og aﬁg&n LN t%ﬁ é)lasmlg mixture and the
SXRAESSPonsd MetRaindd sitlat kd/ Bla BbscrRAPBNSFindethe RAFIRT rounds. Using

seen here to overcone the protective effect of |ow o
¢rdy gledse pEptidesernressporsking tm theesubldgmir@nb epitepegJgroap 2) maintained a

bal t hod to indyce tival ent i ity. [0223
o0 R BB oSOt 18 % Havs SPGB CriseR g © ol four
%ﬂto?é@\%l% adfinisteldd28 Frodpde s HEdreabf BB demimiicé 6PaR rhélSMMA epitope
ifferent antigens or the same antigen. Such epitopes
ceamengade atathe edparicoh stiepso bl dnteszanse tp the bdesh#rgrrpetope, though a
.e..q. . due to expression _or.presentation '
et P R SR ua by DAL SRRy bR A o pecause e

feRBeRpOidiness ITth€ 8shdd of anideile fhafificddnattthetwo Hadei pognts differed,

cont ext. .
the absolute magnitude of the responses depicted in figures 35 A and B are not directly

comparable. In vivo cytolytic activity was also assessed by challenge with CFSE labeled

human tumor cells expressing all four of the targeted antigens. These tumor cells were a
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[0225] Retrieving the sequence associated with such

epi topes and engi neering expression vectors that
wenoanpass W thin the same reading frane or w RGH/USA00%2047440

same vector, such epitopes. The new context, can

create or alter the relationship of i ”Mmune dom nance

/ subdom nance rel ative to each other as c%gBared to

derisptivernd i eall lnsi2éss8. whish pejurallyrrraresses SSFK 2w RiMMIpdyrosinase, and
r%é?l% gr ‘thaE ?%J{J%enwgansﬁnlng& {1 lﬂ% {ﬂgas% dﬁ[ 9@0‘?&'}? %Ea%ﬁf‘%xgéﬁ?p NY-EOS-1 as

om na one s eC| m nan
wedl. ahb W%uthbeQ&)ﬁﬁétﬁd i 6)213176]5 SRt ivh Bglytﬂaekgfreﬁmblesas bbtetramer or
subdom nant epitopes by adm nisterin correspondin 9
T5¥pt TearonsT R qt galyain thige e P& \?é‘eg’é&% AEBL Ay Agettmor cells

or concurrent Wi
tamm%p%s@mt@s tspeciflordeplation ared/ @fselsfadudmd tieniore balanced response
ito at the sanme site, or nore preferred at
a lﬁa?@ﬂ@ ktiep gesulty SoNNPREIBE /D ARBEPRER 9SVESY Bie7 Ayptetramer and
-0 o,d

RSP s or R P e e ot PECTIRAPAREific ysis). No
spedficdigisdwid slse nbsecaipios i trhans witnd swshsfialdpiroopedent response. In
anal ogues, e For exanpl e, any other ganc nti
¥ YOy 5%« 9 mﬁﬁ?fgﬁ‘? "PPPRY Wt S§58 abog ancﬁa%ﬁfgﬂ 9% but the
%%gt %Qﬁs %pltmp@x@eﬁ%eggqﬁa SIgmkmlyngremps&mebécénge@ggn. Thus, a

scrib I'ncor porated herein Can be used he
mdtlhaﬂdm ms;wnlse s dird seegdiwer Bt eveireamin éher poponsesifect of low target
includin mul tival ent i mmune responses agai nst vari ous
fﬂPg@h@%& 5198 1 ?1¥hesses [ 02291 Many. vari ations and
alternative elenents of the invention have been
di scl osed. Still further varlatlons and alternate
memms-A= ec3 Sa Aot ~ endufe giyltivaldnhimmpmei

Var i nent s of the inv |on can_sp ]

U bR B BN SRR B e 3

el emgphsy) [ ORRRAAGERGR JrelpRbFRCRo/I difreREhfigent Sr HRS Si¥e antigen.

i ncorporated herein by reference in its entirety. 74

SA@IZQO@@GE&IQB@/GB@E%UMWMMWOG VspbrdonsnapicAl EDIUego expression
risin del i veri to

o s e il BB L Al TR ErRr P g S LIRS cach otner

Jr VAN D88 Qomidalinfthéi hativE¥EAREEN conpri sing or encodi ng

at least a portion of a first antigen and a second

conpdé?23lon Boimmngu they sequsaesoardodiatad, m@ewchtqpetowcmddengmeermg

n or enco orti o
SRR cara et caroetn CHRS IR yoZRN PalCh! hfip me same
veBiok ds&ﬁ r@}!ﬁl@ﬁés' Othe GRAPEbRENRT cah tichtt o alRdri e relafi®ihipyof immune
to the atic systemof the mammal, wherein the

dqrrpg:gncpép:@b giggce e Pbisde cadh ailer as compared to their natural context.

[0226] Immunization with the vector, resulting in initiating a response that can

agrcgﬁg%l‘e%g%e t}%f H'LtA A ygon X Esogﬁ% e360@ QSVC@ngP ISitE Wt substantially

be dominated by one specificity (dominant epitope) relative to others.

[0227] Amplifying the response to subdominant epitopes by administering a
corresponding peptide. The peptide can be the native sequence or be an analogue of it. The
peptide can be administered alone or concurrently with other peptides corresponding to

dominant and/or subdominant epitopes, at the same site, or more preferred at separate sites.
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epitope of said first antigen, wherein said third

conposition is not the sane as the first or second
WEZIoposnsd ons. 2. The nethod of Caiml, wher erQu/U$e®05/047440

first and second conpositions are the sane. 3. The

met hod of Claim2, wherein a single macronol ecul e

conprises said first and second i nmunogen. 4. The

rret hd6228] ¢ énmoithefrmthmrde@@ﬁhndi ig ithryexaplesi delsewdere herein can
:ﬁ%e uentdlftied to 1ncl%dg %lflf rl n OE)I 181[‘15 ntlgé‘ﬁr eg;z O)Pe% analogues, etc.

IthﬂCO rrsing ase

Fdﬂeexahﬁi[@hﬁiyl Gtmy&faﬁéﬁrointigbﬁ dﬁﬁr‘fﬂ@used/meA&Jon rhehﬂy epitopes can be

second peptide corresponds to an epitope of _ sa

lg@tc@ﬁ@geéntar@e fihe \ipiieRs nanslagyes, otnctudingo r‘rb%%?. @isslﬂ)S?ds degcribed, or

a

1nc ?Egrgpg he%u]i Qa% lglé ﬁs\?\:ﬁe?glle ?]l?eglg Cﬁ?} I%?Elge;dnlg ééggrra%ehlmrﬂm% responses,

i6E10MIAg ntil@igert adun€ ARIPsriseLadaiBt Virfak daegiet hel Beesead

peptides. 6. The nethod of Claim4, wherein said firs

and d82BHd cMppsiaripbens aidk alterBatiNFeplertents of éb%ﬁfa‘teéﬂon have been

ﬁécgpes‘zd gtlll H}ﬁlepgéjﬂaqgngtmpa rH&té }em% Cfevl/l'ﬂ l?éaé aIeJnE # one of skill in
Seco es are n1n|s ered to se

th¢ bRS VaﬁousTé‘tﬁchﬂi‘hbmd of ftheClna et o, cand‘@ealﬂnalgalndlufde r0$texclude any of

I mmunaogen is delivered to a sane site as said first

tb@ﬁﬂ*ﬂ@“ﬁ§“éﬁﬂ?%ﬂ%tered to. 9. The nethod of O aim 4,

sai d t a ' - -

about " ABEH AR RRE EER RErcBEcflrth AL Horgh, by rference in

ifsiensitetgand second pepti des are adm ni stered on

di fferent days. 75 WD 2006/ 071989 PCT/ US2005/ 047440

11. The method of Claiml1, wherein said first antigen

is selected fromthe group consisting of Tyrosinase,

Mel an- A, SSX-2, NY-ESO 1, PRAME, PSMA, VEGFR2,

VEGF- A, and PLK1. 12. The nethod of Caim1, wherein

adm nistering directly to the lynphatic system

conprises adm nistration to an inguinal |ynph node.

13. The nmethod of Caim1, wherein immunization

conprises induction of a CITL response. 14. The net hod

of Claiml1, wherein the delivering step conprises

delivery of an epitopic peptide that is the sane as

the first peptide of the adm nistering step, and

wherein
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the third conposition differs fromthe first or second
conposition at |least by conprising a |arger dose of

w0 bmcepiosopi ¢ peptide. 15. The nethod of C ai MPAT/US2005/047440
wherein the delivering step conprises delivering an
i mmunopotentiator. 16. The nethod of O aim 15, wherein
the i munopotentiator is delivered wwth at |east one

WHAThE €LAEYIERdSposi ti on and the second conposition

17. met hod of i mmuni zati.on conptising: delivering to

a rraﬁmal rﬁgﬁ%ofi@%ﬁ]tufl%?tﬁ?rh“go% Fune response to

mul tiple aptiigaRso AMmSiADSEFHEInhposRGAT dd i iginig Y fifh émmunogen,

or nore peptides directly to the |ymhatic system of .

the thafirlimmphegesicempashgor eseddingapeastiz porionrad apyaigantigen and
to an epitope of .one of i d nti ge rej .
compdstepth B AT eRerdihd s SPLPRIFLpBR, A sfhopg Jmmunogen
same @fpriding of enqudsigtdt tastusRatibmot Necomd antkhghdsubgequently

18. The method of Claim 17, wherein said neans entrain

an i mune adBpSEERS 8 hird compopitien Fyapising d firk neptigigirectly to the

of i I zat | L SI,.0Q. ' i
or PSR L8knf IR Shiltna Mkckh B9 412t BoSRE s o an
a pordpitope of said fikdt phegeanvihgens saidtdrdcaenisagunelntnos thepsame as the
for amplifying the response to said antigens. 20. A

net hdHSIoT SEGSCABROSIEOMpr i si ng repeat ed cycl es of

| muny zat quﬁn%@s& oF gﬁ(l)m m%,qvﬁé?&n R pg@ affl s&doAHPompodifions are the

The net ho arm erein cycle repetition
samet i nues for sufficient time to maintain an i mune

response effectjv achieve a nedical need. 76 WO . .
2006/307198@1‘3@@;“29%2‘%)(8‘9}’“03’7”2{13}?561?2‘. SIRElRMAFORE CB% c@mpriges said first

Adsedhaifhiingysl € repetition inproves multival ency of
an | mune response. 23. A set of i mmunogenic

conpoki ti diie Mmethod nduCliaimy laduitiempvenpriesygombenistermg, subsequent to

| conprising | or nore entraining doses for. each

SR SEIYTIRBPa it [RYEHSCOTRPSION] CORRETingna SATHRNY PSRUAG dirctly to the
198 Rati YSER &F thd BafHhd1 2 RérBE (HOSRSnd Qéptf%l%(berr@ﬂfo'ng@fb an epitope of
conprisé an inmunogen or a nucleic acid encoding said
saithaenayemtighereherein tveidi fonmiin ogrepostioampisinoe the same|ag kg fiest or second

ortiQn of said antigen; and an i nmunopotentiator; and
4ﬁﬂﬁPgﬂﬂn%he anpl i fying dose conprises a peptide
epi tope. Zthe hBRo8 N @hinfhaivkeRh saliekied Bn@tfolrBR8dmPRRions each

conmposition is multival ent.
comprise the first and the second peptides.

6. The method of Claim 4, wherein said first and second compositions are
delivered to separate sites.

7. The method of Claim 4, wherein said first and second peptides are
administered to separate sites.

8. The method of Claim 4, wherein said first immunogen is delivered to a same
site as said first peptide is administered to.

9. The method of Claim 4, said first and second peptides are administered at
about the same time.

10. The method of Claim 4, said first and second peptides are administered on

different days.
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25. The set of Claim 23, wherein the nucleic acid
encodi ng the i munogen further conprises an

WO moenio8d mul at ory sequence with serves as thePCT/US2005/047440
I mmunopotentiating agent. 26. The set of C aim 23,
wherei n the i mmunopotentiati ng agent is selected from

the group consisting of a TLR ligand, an
i murdst i ﬁliheamihq,d lﬁméewh%re@pﬁ@dcféfﬁt aitigemép sepiged fgom the group

@Pﬂgﬁi@ ag fndoc 5%% }Agjrgg)g gﬁ?lné (?uCar eslelltEO Pé]ﬁKR)VEGFRz

WE@Fymﬁh@pEgnory cytoklne 27. The set of daim 23,
wherein the doses are adapted for intranodal delivery

28. TRe sdihegmetbpdjof Clgim i avhergin adminigisring dEeety h éhe lymphatic
sg'%}%r%acpﬂ%ﬁgesda%%&s%{%ﬁo%S%ngg‘lmai‘ &%&ﬁ odacl d. 29. The

ose of nucleic

aci d 13s abput mehod 25A0gim 30 whEhén $@inuafzaibmicomaises induction of a
wherein the anplifying dose is about 5-5000 gg of
(peptaspnsper kg of the intended recipient. 77

14. The method of Claim 1, wherein the delivering step comprises delivery of an
epitopic peptide that is the same as the first peptide of the administering step, and wherein
the third composition differs from the first or second composition at least by comprising a

larger dose of the epitopic peptide.

15. The method of Claim 1, wherein the delivering step comprises delivering an
immunopotentiator.
16. The method of Claim 15, wherein the immunopotentiator is delivered with

at least one of the first composition and the second composition.
17. A method of immunization comprising:
delivering to a mammal means for entraining an immune responsé to
multiple antigens; and subsequently
administering one or more peptides directly to the lymphatic system of the
mammal, wherein each of said peptides corresponds to an epitope of one of said
antigens, wherein a composition used in the administering step is not the same as
any composition used in the delivering step.
18. The method of Claim 17, wherein said means entrain an immune response to
3 or 4 antigens.
19. A method of immunization comprising:
delivering to a mammal one or more compositions comprising or encoding
at least a portion of multiple antigens; and
a subsequent step for amplifying the response to said antigens.
20. A method of treatment comprising repeated cycles of immunizations
according to the method of claim 1.
21. The method of Claim 20, wherein cycle repetition continues for sufficient

time to maintain an immune response effective to achieve a medical need.
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22.  The method of Claim 21, wherein cycle repetition improves multivalency of
an immune response.

23. A set of immunogenic compositions for inducing an immune response in a
mammal comprising 1or more entraining doses for each of 2 or more antigens and at least
one amplifying dose, wherein the entraining doses for each antigen comprise an
immunogen or a nucleic acid encoding said immunogen wherein the immunogen comprises
at least a portion of said antigen; and an immunopotentiator; and wherein the amplifying
dose comprises a peptide epitope.

24, The set of Claim 23, wherein at least one composition is multivalent.

25. The set of Claim 23, wherein the nucleic acid encoding the immunogen
further comprises an immunostimulatory sequence with serves as the immunopotentiating
agent.

26. The set of Claim 23, wherein the immunopotentiating agent is selected from
the group consisting of a TLR ligand, an immunostimulatory sequence, a CpG-containing
DNA, a dsRNA, an endocytic-Pattern Recognition Receptor (PRR) ligand, an LPS, a
quillaja saponin, tucaresol, and a pro-inflammatory cytokine.

27. The set of Claim 23, wherein the doses are adapted for intranodal delivery.

28. The set of Claim 27, wherein at least one of the entraining doses comprises a
nucleic acid. '

29. The set of Claim 28, wherein a one-day dose of nucleic acid is about 25-
2500pg.

30. The set of Claim 27, wherein the amplifying dose is about 5-5000 pg of
peptide per kg of the intended recipient.
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