CONCURRENT CHEMOTHERAPY AND | MMUNOTHERAPY [ 01] This
i nvention was made with support fromthe U S

w@onenmuent under Grant No. RO CA097222 from PEIEUS2006/042812
National Institutes of Health. The U. S. governnent

| ntion.
CONSIORRIRT MBS EPS DN e
provi si onal application 60/732,741 fil ed Novenber 2,
2005, the entire contents of which are expressly
i ncorporated herein. TECHNI CAL FI ELD OF THE | NVENTI ON
[03] This invention is related to the area of cancer

[01] ITHIRHRAQLRRMARE miH R M}%bﬁ rﬁron'l ther@ lsak@\%rﬁrﬁerﬁrﬂlﬂé&c' ng

response to tunor vacc
IGuiefEENN¢.ORIO| @A 093D v the giaeeﬁal \hestsutegoLiAtalthesBet i on,

i gh-dose f d radjation t ,. and chenot herapy
E‘L& %’HFW“E&WB‘& TGRS CE%W‘I’?‘&g ‘g){%&vﬁﬂl%r vival of
| ess than 15 nonths after diagnosis (Stupp et al. \
%‘ltllmal raol e of tenozolomde_in the treatnent of

5 grlinatign jcaas  thehepeife of &f- {\l@m\@%@mlm@@w@ms May';
8072, AP Anf Rokembal 4. Uihs0lne REERNEA0 PSR DUt &0

‘aréela narr ow t erapeutlc

lempiemysmcbﬂ@atatatlteeﬁnts at dose escal ation results in
doselimting system c or neurological toxicity. The
use of i munot herapy has held prom se for the
potential treatnment of these tunors but until
recently, few have denonstrated clinical efficacy.
TECHSECALaFIEILD ©Qk AHE INHENTIQON h sel ected patients,

i nvol ving vaccination of glioma patients wth
and either acid-eluted peptides

[03] "ﬁ?ﬂ{éf?ﬁ%ﬁ%ﬂcg f%téﬁsi the rEsat 91y EACRE APNER %erapyt | L-2
bl
P%%‘fﬁ%ﬁ'é%‘f%%%&?gﬁ? EiedbyrBfitd Biufotticlindh OBl ast O

tyrosi ne phosphoryl ati on. Neuroi nmunonodul ati on. 1997;
BACKGRQUND OFf BHE INMENTIONduced suppression of T
| ynphocyte proliferation coincides wth inhibition of

i)gk?z expression and IL-2 rec naling: role of

i QEgeB e Cbrsieh Fhadost cfbputed Bididsites
1&%7110%%?@10;%5 r#a?gﬂtg)dl Qﬁ?e@ﬁuﬂ-'@k\/{eha@é a

Den r|t|c cell lon in glioblastoma patlents

nredisoesirayat ehliess taad 1liSnnhoths aﬁexaﬂla@a@séd (Stogs poglses

duIEQe;1 g the_ local. central nerfy syst em t unor
AP b isrReelongide dn Eag, bregtmeals of pighgnaaf, glipmas.

AL Skl oo ISP PRI o1,

fhetapgdcad bh atritwbady -8 pleast finc ppreptd derdlatibelye narrow
GEAREES dnsed sorHaHARPS o Qrosictngn roube mdnie
ﬁﬁ?ﬁﬁr)g éé%nﬁé or AbE61S %?éap{bé @lﬁ GhnNRYRE §€H’e?a§9r ange

prom-s y I Nncreasi survi val

hds 204 @ionmatfdststhe l@utdnlner tredteent 6f taesfeem&mri putcontil et ed

phas}%/ tjﬁ Jél nical trial utilizing an antlgen speC| fic
hRttHot IREr Apeudsponsgated actinical j gfcacy. ppeyreseineal( TTP)

HMS(;;%MII selected patients, involving vaccination of glioma patients

[02]

[04]

with dendritic cells (DCs) and either acid-eluted peptides (Ashkenazi et
al., A selective impairment of the IL-2 system in lymphocytes of
patients with glioblastomas: increased level of soluble IL-2R and

reduced protein tyrosine phosphorylation. Neuroimmunomodulation.



patients was delayed to 15 nonths, which is in marked
contrast to the standard of care consisting of

wo0 aai7osdeer apy and t enpzol omi de that had a TTP BET/VS2006/042812

[05]

nonths (Stupp et al., 2005, supra), and nedi an
survival was 29 nonths (Hei nberger et aI J Transl

wéa97 2Ié91@rﬂ@:tet Bb; é”ua@rm@cefhmmpssmns%ry L@eplogR and

Rt Lr AaPRidPE %] R sfolde el T B

i Pé&@ﬁt@f‘tmgnﬁﬁﬁgloﬁﬂi@@f%%ﬁibw peddubRl fremanmimen Irél{ﬁlli cell
pati ents, ef ficaci ous i mmune responses can

gereingmas. J—lém@m@@l kﬂ?ér%en $5:4 PGB anCET} blaﬁo?t tlreat

CBR Sl b i e i e PRRGR TERRRY o 0E L

PRI iRHAGRASI F-cdiD3bspbifkenmoduiatcdoByi thdi @aneeskrdln t he
art to devel op better nmethods for treating tunors in

geseoed systeth finiabhigsteomasment. pé?rhtnl (anicerr R&J@Wﬁiu@: THE

G B1598] o BBk RERY e lbhEBH P87

ES&FEM dE, ReRt i %n@m: Gl pRRLINRA aeﬁlfrﬁ)@-tsbé/&ﬁ@ﬁ@ﬁ@% of a

chenot herapelti c agent which induces |ynphopenia are
amduum sloagdabting ummusub j act . arg ovljfeqacycoagamsj tgirEgot her

th d ded
TSR PR B RtE S 3B LB R R
E@E&é&idn PeRE) ﬁgvec aah&%ta%a lsr@niﬂeusy ligcragiignitiRhed to

the subject with the tunor. G anul ocyte/ macrophage
ceirvivgl Sitrertol aataingg of 4¢36 rm¢iEh. CBRithdrgmond, g a recently
adm ster d as_an.a an effect].

C SHRRERIn 6 Hn ARy pfhifBe; phe ahliedh- SRR
tEﬁﬁhH@ﬂﬂb bltRChpiBadiOuRt 8f pBrBkiky | @tipyina@mNt 1 s
al so admrﬁlﬁstere}gﬁﬁ% f he subj %ct%r [108]@gccolrd| ng to
spatidntsawes Helryeeinto ddi menths, \ahlnletlShmdna&e@ contrase th ther

tre a tunor. in Atreat clive

e G Sk Rttt SRS G R oTomide A ¥
t b §&PEINT mBhths ¢S thyS oI 90@5 ,8lph® wd A RAntAravalavas
phar maceuti cal I'y acceptfabl é salt thereof are

aammrsthe(ﬁdmb@rgehet sbb] Teans! Mgl 200% Eradi 19389 Tdwei | |
ano r. .enbodi t S _pr.o d for .treating
oD i O Jo S aAE Rk e, FeibiE R of
a@uﬁﬂldtlv*e}y'mﬁes‘éaﬁ&hﬁﬁotﬁ&gpﬁ thif1g aduyBeY: - @h{ @edilenrnount
of a chenvf herapeutic agent whi ch I'nduces |ynphopenia
aimhemdtriminghesupgresgon b€ nsthg;lm tgliofna Qatiditte,sedliaavdoust her
epbodi nents which w | aplgar ent to thosle tof Stkl

i FOPHRS BrSPORisd £t B%&Frﬁf@a%e PERYF O B ACBFBUIHE t he
ahbt M‘@e&%ﬁ%?ﬁﬁ&ﬁ@kvﬂﬁegﬁﬂéj%ﬁrp bf h&abihBhpy given the
treatnent-refractory tunors. DETAI LED DESCRI PTI ON OF
TreehtNVEEDl e d staridafihef omandrtheoverald ppori mogratsison  of
chenot herapy and i nmunot herapy has been consi dered a
contrai ndi cati on because of the concern that the
clTeemetiber agtinnipuaed inyihehependevelaubettabhetheds for
therapeutic efficacy of_ inmmunotherapy. Tenpbzol om de
hisatpgdHMeFggeng abind-glioglasiomas W PaHENAE her apeut i ¢ f or
patients with malignant gliomas and to deprive




patients with glioblastoma (GBM patients of this
agent in order to treat wth i mmunotherapy is
wa@ oo nsaer si al . Despite conventional dogma, thBCT/US2006/042812

i nventors denonstrate that both chenot herapy and

' Q ; el ivered concurrently w thout
SUM ?.‘ﬁgi‘ﬂ’g@w&ﬂf i mmunot herapy. h fact, the

t enozol om de i nduced | ynphopenia may actual ly be

Swn oy . & . hou
I e B R A

t kffectiver mgeurd i ofgarmEITINITH npeptidacind on trehitenokffestived

syner y. be secondary to inhibition of Tregs or the

f %HPH‘%O{E cheraefherapgitiorégegt whigh mdugss lpmplopsnia mer ease
0 - .oxic CD8+ T cells. Oher mechanisns
nggﬁg{lggreggo ﬁ%&o J\gi)&e(td. [12] "EGFRvIH' or "Epidermal
Growt h Factor Receptor nutation IIl" is a known mutant
formof the Epidermal G owh Factor Receptor. See,

i S SR i S (S
ThEndHnah | DiRjeR %‘lt&@ﬁ&%@e%&iﬁr @g&g{gi&nm@%d%lﬁl I

protein is typically characteriz a consi stent and

t pepdidespagigated fonKilLiHh ne adieingstered tofth8Ghbjeets evithaihes
fromthe extracellular domain that splits codon and
ol e G EmagrapBrgrecabny HERARD RSB AENSRD | 13)
" BARRVAdnhinRepLd fein Afukaesh fess tide
of suitaGPe Iengtﬁ{ﬁg?gﬁgH%¥l%§%g¥é%%§%§c%§mgﬁgﬁg
avitistheaRGFRYIH epéide.20AotreBtheatveffiectizei alsourar ofrane,

ich.spans th tated splice junction of the
2@#?@@5%%%@ﬁ§ ’?ﬁ“ﬁ?@?éh%$ﬂ¥§%nples i ncl ude but
are not limted to: H LEEKKGNYWDHS-OH, or "PEP-3."
The EGFRvI 1| peptidenmay be from (or correspond in

sequence to) the EGFRvIII| of any manmmalian speci es,
[08] bhecardingr tef etithtAngthien reaxbodipaenti eumgthodi isdproyjsted for

seguences of . EGER.are sho [ EQ 1 D _NO. to 9. [14]
"%lr%lr Pl rmBerBtl%flﬁ]‘%Jg%f‘ &BS%PEF%C%’? @’F’Qu?to%aanp ein
Wi vdedhe ARt a BRSSENS clTbdive HRIRhP8Y tehfdz8loR1iAL 6 B
found in the species that is receiving a conposition

opharmacquiioaht iaseeptabdie edaltc itheseadn afemadmenistersgoe ethe A
PL @t %'{n possesses high honology if it is at |east 75%
i ‘dentical, nore preferably at |east 85% i dentical or
at | east 90% identical to a protein as determ ned by
any known mat hematical algorithmutilized for the
conparison of two am no acid sequences (see, e.g.,
Karlin and Altschul, 1990, Proc. Natl. Acad. Sci. USA
87: 2264-2268; Karlin and Al tschul, 1993, Proc. Natl.
(091 pdenrdingito gidh appther; gmbodigent, Fomnethpd ois apravidss ofor i |

: .. Bl Qsg] N T e on..and
Ll SR PR io I laghlleriihye BB A
Rusiboe vadline addnetrggmhesiéifdctd e inbyintddf ot cMenmdfengheatit d
sequences  is determ ned by BLAST protein searches with
tagentyipigksndyeesymphorensy we sdminigegd tethgisubisct. Exanpl es
of heterol ogous carrier proteins

[10]  These and other embodiments which will be apparent to those of skill
in the art upon reading the specification provide the art with additional

methods for treating treatment-refractory tumors.



include, but are not limted to, KLH PhoE, nLT, TraT,
or gD fromBhV-1 virus. See, e.g., US Patent No.

WO 2@88/056062. Such carrier proteins nmay be conj uper/@82006/042812

linked to the tunor antigen directly or by an

o B RS BRI Sl (275

[11]

[12]

[13]

i ntervening CYS residue) in accordance with known

HRE h&)EQM?ért dakRhisirddd oPEnerkaubiapeahi Mhetuddersegyani n”

'S a known carrier protein to which another protein
Ay bée oosidagd tebnimindizebord beransam T the kprser thet S ques.

See, e.g., .US P No.. 6,911, 204. [ 16] ." Adi "
S eoRetar-indiero b EnthgPay GG Fog G b Plui AT 8o
%P %&%ﬂ%{a@?ﬁ TeRBEREdd1Bas BiRh ARGWA € behh icEREveOl a

vaccl ne i's admnistered concurrently with the
ablpvthaiapeltic fomatienh odibmaatignanh gliempsiaahto idgprave

h t lLeti. wt h t . h GVt CSF, |

e ehel ot o Laater S0 o Qb G o
%!e#mvﬁ'tﬂj 'Hin%ro \%@? is RBQRRRALAZ. ODesPté Adnventional

ol f-in-wat e e

ror r-inoil enmul sion based on, for
Qsghial eha friveetoad denonssatehtlms Balokchdrootberaptar &l 52TM

P e T TR e el Qe e YA S
iteggégt!sd of m%cﬁhélrﬁg}p er fMSHLS, tHeNt&héAMihide 2induced

erl eukin erleukin'4, interleukin 7, Conplete
AyraphebeaiaAdiayy actiallyl theosymeetigicFmathnd’ sephidie uvanstne. and a
nonspeci fi ¢ adj uvant.  See,

O\ Gomieh sapiigane o Aati 6] bt paing, ok DY ieogy

! Dooar C A PCEYINE - a ?bqn b
é?%@%Sg&F%H%%ngrﬁa ,lolﬁingsl,e a%%egcg%?% ei na%yt%ki nes
tdaedndaBgil athebitibe qfr Dieps er dld dailuanto dedofver ehtliregsi on of
hemat opoi eti ¢ _progeni_t cell s, The hemat gpoi eLi c
grlagk wereity o STEPR 94 CHOtE! B>ét°t9§lé>d8P§ ﬁﬁ%éi’gr St
'rﬂé’c%%{s&g a?hé%%esiﬁlva%&d fromthe group G Csk

(‘granul ocy ony stinulating factor), SCF (stem
cell factor), GVCSF (granul ocyte macrophage col ony

j i ng . Lact or ), - ' I i Nl s
PR 59 Btk alofad rpl B Rt el HI:
flaeiel utanSforke ba td EpidebiaaGrogtioRhdtof Retaptorbebear) ,
FLT3, or a conbination thereof. These gro factors
Co, S e 2600 (845 RaBeyHS BHSh R I+ Wy
) f ] r e [
AT s R ETPRR TR Ghut o el 2
Aﬂg&f&t@ﬁiﬂf‘lﬂ,{e vithgrohenad epitelty charadtantdd Hyex tamsistan be a
o

ified formof the factor or a fusion pratein, of

henda tepot-werificginofieme ddetisns of §Mcbaw PREMITWR §F oup
F, SCF, GWCSF. LL-| 113 : .
| pbelRrdom gL it & codom afg drrples b ghieear

OtheWhdiod AGE&Es (e.g., nuteins) and fusion proteins,
whi ch can be made according to nmethods known in the

art. See, e.g. (Sanbrook et al., Mlecular Coning: A

Lﬁfgé’ff vl uals, uAdh&din, 1Btk o SPrjepgadRr bktable

La orlg%oré?ﬂ@gl ?Ssgri ng Harbor, N Y.p, 1989). ]

Hengthppgi, et feast 10 or 12 amino acids, and up to 16, 20 or 30 amino
acids, or more, which spans the mutated splice junction of the
corresponding EGFRVIII protein. Examples include but are not limited

to: H-LEEKKGNYVVTDHS-OH, or "PEP-3." The EGFRVIII peptide



grow h factors that stinulate macrophage function such
as GV CSF are particularly preferred. These can be

was@d/oa®mend] uvants. [ 18] "External beam radi ot he€ BpP$2006/042812

[14]

[15]

[16]

can be carried out by delivering a beam of high-energy

x ray 0 e Iocatlo of the [ The
%tj’ T PUGESBoR D?Jlée‘ﬂ?éw%g ) g’ﬁt Eé‘ﬁg‘ ﬁg %A Yet ed
a t S QYFQfur &k Bd-RfpRced
i%g%gﬁﬂiﬁgﬁggﬁ§e§? EOIkﬁgmgiqﬁgﬁﬁan be used |nﬁh@
ceasquammslocﬁEGHthreamywmim&EQﬂDé\&ﬂn@m9 step according to
the invention. [19] "Treat" as used herein refers to
any type of treatnment or prevention that inparts a
beggtiet pk@eia" Sybjsed theadif Irefetseth wiprbteln dihsdadecsonotat

ri sk of devel opi ng the disease, including |np£ovenent

i fosshEs il hemeleeyf tor AebTateb} efe‘tmd( 1 dhe spgcigh dhgsy 1Srmr e
t h h e,

ff”%w%ﬁé SHERPpT nBeOhRUAESE 00 Rleil I RS,

b1NES Aeb&tenﬁ%oS%@ihs Hijle hofohagyt itaatsranicasal s
| n udes prophylactic treatnent of the subject

pil@néml opse arrgkerabdy aéylﬁ?ﬁogfﬁe/ idogjcalhor jafe aﬂe?%g’

PLEY a Iy
o BT o o P B ARERR o Spno TE Rt Y
r @fg@ﬁtﬂn@ Lﬁﬂﬁ)ted Yore tief cdnfais o i thaéminﬂ'rxaﬂd Sequehessef i t
to patient afflicted with a di sease, mc:ludmg7
in

|ﬁq9¢ovgné€whm and h’étse@ﬂdﬂ?%ﬁr%f Natle Asati 36it Upd ;i
P22 A JBY Ay (R pIR, HAE REROSERTIANOG tNe

USEI-BET I TordBA RS REbAADLITA, Qfonil:lilﬁ wlm@w smfsfs cu ent
to produce a desirabl e effecgﬂ§ﬁag pati ent |an|cted

wianéh Pearsere rand Jdpmas, 5% M0 cadn @Plu ding4

r | n, t iti f | Oiw 1IN
oneg B e sSSPy b Bl B S s%%eﬁ 5 the
digeRafmed & yCBLAg@] %r&bhi 86dr&hok Nwifte €k WBLIASTAbrogfdm by
t he net hods described herein include subjects

abedeTi®dven tngihtbbFagmples afhetpselpgrist GRECT RISISRS | as

sub e fflicted. h e I t r cers

e Bpfihls A Bt s Sep B YIRS B 2 BBACE!
S@h@ﬁ[‘ viRSClRe, @WAr VIS Patest BRS.6 mw:zanc&mﬁc&maku n
(i ncl uding nelanona et c. SubLects in need of

t pecteine maype canpugaend ot linkedfa dhe tispascanssed Hirpelieer wi t h
Eé’f%‘ﬁr‘ieﬁ#ﬁ@ Q@ﬁ?g?géﬁl rt“ urhoas a 12@215 ngger 815&'81% (e.g.,

et s Rint&védh® hmifd addd rz{rﬁﬁﬁertréﬁi@g CY&&HSR@&)SM o be
treated by the nmethods o the invention particularly

|nc@m@ﬁwsubﬂé@pgmdtﬂnmﬁkéd with a tumor expressing
EGFRvI 11, including gliomas, fibrosarconas,

ost eosarcomas, el anonma, WIns tunor, col on carcinons,
mﬂIﬁrH' yorafkdyhalejnpet bémorpasin” and kequanmuserqaoteimtnas.

jects o be treat resent, i nventi.on nost
i iRothen PPt a8, e facpidnt i sty
H! ﬁ;g@& §e%“r9rg $Is PHER N 6T Dphast omas, particul arly
glio I'titornmne,

st ona and cystl c astrocytoma. [23]
The present invention is primarily concerned with the

tr"%%tuv tt" gs ugelﬁnﬁ u%f@l%ttsd ah%%eugf diﬂ;@lls@ 355@ f)pmal e

& afid "Rconat
compounds that enhance the therapeutlc efficacy of a vaccine which is

administered concurrently with the adjuvant. In some embodiments

the adjuvant is a hematopoietic growth factor such as GM- CSF.
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are particularly preferred. These can be used as adjuvants.
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i nost i mul ati r;jg agénts to enhance the effectiveness
of's4e fdandhs anse. Olsgympioms or \glagv the mapgresgpn of

4 +and ) h li.gan Tol 4.z 1 |
?sg?g)g?lggs eitcﬁ aét(jsfgtsflgl% t%flae ég%aag%ea&fl@t a%l%sﬁv?arlr%tﬁlsc{essuch
awobladaatici tedatnfidra gé theisnbjeetrto @i dveat the ensetl pivanmitomer CD4+
T cells; see IJ Imunol. 169: 3914-9 (Cct. 2002). [26]
The active agents may be adm nistered by any nedically

appueql hat®, Preteeut’ @nd €'pventidi" NRE nbhidea o1 P!
intra-arterial admnistration, injection into the

cB¥eBF 62pPista ablatgmeyt of sympsemai Rathes dbese nafer delenyral |

[ [ 0L . or-direct .admanistration to
(B¢ BF Bbntene oSk IE T ol ik BTG Pt
adiveand, dgdodiag it embiteinttieesnditiorfoP@E hheeht (B! @of has
been previously surgically renmoved the treatnent

RFEF $19%8 ypRioRg hidslay i theprogressiamef the disease, athe t unor
(and particularly into an encl osed cavity or
"resection cavity" at the site of the tunor) by direct
i "Arestmpeirefiectiver pmayht” as psed herglnamted anemsowsiof th§ 27]

of.~t.ne active agents.w l|l depend on,. anmon
RRBHS: g8 f Rhodbr ARERITIocteen B Bumpasept infiged
RAiH icahdenr suRIAISEIMBIAstbMRE iRIudR GRbrReideg: i &L ed,
the route of admnistration, the nature of the
tchedisipe wfitee ngent (egplnyedor modk smepteme)s idelayiin yphof t he
tunor to tfﬂg §artig#l ar therapeutic agent. [28] In
FETRBTEICN PR° 8BSt he tunor antigen or vacci ne,
such as EGFRvIII, including any carrier protein or

%gg}i de con%u ated thereto, will be from 10, 100 or
5 1B e obtrgptmentby Biermethpgsedascripesy hesein indud

P T E N e bOPEBAGRR L e BPLUER 1Y,

j
including follo 00s
efflicted ewtlf othbiosylidpumors'draaséeds Such as lung, colon, breast,

brain, liver, prostate, spleen, muscle, ovary, pancreas, head and neck,
skin (including melanoma), etc. Subjects in need of treatment

particularly include subjects afflicted with a tumor, such as a brain



dosages given at intervals of fromone to three

weeks). Note that dosescan be divided, such as
wa@dmwos@sering to different injection sites, tBCT/E8M06€042812
.side effects such as |ocal responses i f desired.

ere I LOR, cont ai ns both tumor _anti
B0 b o R PG BplE o By M B
ieRtatR L Norf 4 &@u@émttﬁﬁm@ agabREts A6 Veltdated hiethe
cal cul at ed dosage can include both the anmount of both

mﬂlmls @i dhe wentiemmartieieily évlusledsubiectsi adflicgadovdh @, [ 29]

eneral .. th of . t vant s h as GM - CSF
et aRebisbiaby TRG, s L TR0 oG GRS or 2
OBteafcobil] BelanoRdMMNIngd BISH, B0k RErcRRNR, Sehadie or
di fferent schedul e fromthe dose of the funor antigen.

e g daiciriosasy el sgnambles asipormeh etiljets todedutatedant

TR g areSChn B Gt BbPHEGURRY TROvLaeieds APt he.
de®e befin qun%i/sa%? 864,080k Be ?Ma@!eﬁa@r ?)grhcularly

sufficiently close in tine to the dose of tunor
ghoblgeome ondtfoaneent lvgstef siroggtgme.her eof (e.g., within
one or two hours; on the sane day; etc.). [30]
Al kyl ating agents useful for carrying out the present
[23] IIhv gmédeon inveatioitlés phivttarisyr eom@inedi with etﬁe tttb)itment of
3- blséuzg chl oroethyl)-1- nitrosourea CNU) and
b%mﬁ%zﬁu clge m%%m& ésale et el asiicqs I-'ﬂnidnil‘?ﬂ)&i‘@[ 5,1 -d]
n riva
%nfcztnt2 &?ven!il o an E‘cgﬁlgl %délgtet n\ﬂ gé:%(ﬁs(sil néﬁ%zbg?ss but the
plventicc endyi 6lab [he amreiedtoad| @ smhtad; sabjdcir (paﬂfcufgiﬁly
t her eof) Such cgonpounds are known. See, e.g., U.
puERlisREYbIees 9od apamice.gatsqdogsgopts, &wustsd@  Lyegiges
I ef ul r I.ng out
Eﬁ?%ﬁ@%@pné r?é}é\%n ofri}g Idn &&e}nﬂfg Adl arli@ de&é&ﬁr}{ér{l
pGdpbsesi dazo[ 5, | - d] -I ,2,3,5- tetrazin-4-ones al kyl ating
agents, particul arly those of the general fornula:[31]
wherein Rl represents a hydrogen atom or a straight-
[24] Uhe Phanwhedicahabip@itkats ofah& @iehtion cal Ky Pydpatbdanp
cont ai ni ng ug_lto 6 carbon atonms, each such group being
thesed pitheknyyn sghsighesut Edploglly, rth@tm‘ee agehtshitee

| d f
Al L B PP o B RE Ao Tl e

§drf1§ﬂsg’ﬁ§y be ruséu a0 hegeddabhiffabd varer, 0994 saliRs, O%%)
al kyl t hi o, kyI sul 1 hi nyI and al kyI sul phonyl %r oups

glyping; hyaigroup: @de éanda‘fihbdﬂieat Ehsse eqnapasptang naky

t1.t,ut d t
SRR P UL s B i Bafi SR SRERh & ooy g1 oup
M@bt"éﬁlé@bﬁe&@nﬂ% fefiBting haRaas s@lbﬁﬂﬂsoﬂl@y% fa0Ragdi oups

sel ected from strai ght- and branchedchai n al kyl and
ﬁquéwylas gtSo utprs lyahdivedonhei ypplglizgd toeparationb bﬁmat ons,

rﬁ%‘?%‘ij b%wﬁgﬁﬂ%ug‘glﬂﬂm %Qfé%alt‘ggt‘@}/ %F&?&my esent s

&hpdsititns  Adyephtall FHakAEutiSAIBURC & 38Kardy two

or three hal ogen atons, the aforesaid hal ogen atons
srdytabecst dvereguined tor apfirbXigraésn physithegical heondifivbs)| such

R B Y a4 eenRon il el i e
B Sibf fe&d&rﬁﬂle?@&ﬁﬁln Q&e@éﬂ@ssddlﬁﬁn q@&h@ﬂ@éaﬁﬂba{wﬁa@m s on
the phenyl " radi cal (s) may e selected from for

Eotasspine, chldcoley aaltivah kyﬂllchdw psobitat ai momyj auptd,0 4
carbon ato e.g. nethoxy and/or nethyl group(s)) and
tﬂ?&‘aﬂ? %?ﬁsq(}ﬁ'e%?'he synmbol R may represent, for
exanpl e, a benzyl or p-nethoxybenzyl group. Cycl oal kyl
groups within

8



the definitions of synbols R 1 and R2 contain 3 to 8,
preferably 6, carbon atons. The conpounds nmay b e
w@e@vioskddl as salts or prodrugs, particularly aP&BUB2006/042812
netal salts when R1is H. See, e.g., US. Patent No.
5; .:[ 32]. Te ' j I S fo as 5
5] TEEJofitbeitbiiond RARUE PO 10N p0CRRdsChE
| hdiBinG@ABATSTRBE ! & CinbAAtd-hdjMyandaV Rarhblk! c@afaﬁ{dv@ﬁ‘ts aass
1TEMODAR(tm) from Schering Corporation, KenilworthNJ
ofrgbe b afe3ngt lapitgd 4e:i ﬂg adgeinus pdls elenprepared in

p . | y.accept abl e, formul ations.in |ik
ERRIRAE L SRl nBEGRE BOobrod TRt asE gt 18 en
f oin Auvater edndlkish PentRALBSs (WRhtHRAthYRC 6HHRE, spBeific

EGFRvI Il peptide. [34] In a preferred enbodi nent, the
alopppastintyladigpentgents sdhiasi mwamed peptidesciged belot) dai | y

. 3..4.5 6 7 ' .
EREisd S, ppenenial s fo RSBl MBS BT o
2P eirationd Not W@ 00/148%0, 8dntARMr995quAL09S%, THeenCYCl €

may b e repeated, e.g., every two, three, four or five
kasid .5%0 Spant 8 farmubated indé sehmBragr particles,albe SAFThe

first dose in.the first cycl kyl ati. t
AR AT LTI AT S
SHUTEmEeTD el At fr-MIsP {ddeHel FHPSE HRr niddovidddnatagent

i's admi nistered up to two or four weeks before
atbimeronr emilsionoér vhexeddetoagendrate amdrighio gyrticlen sigone

nbodi ts, th i £,St. o f alkylati .
ERRIoBy opBl' b of o REHTR Seftne” e, (DI RN owi ng
t RemacithBins Haglik@) M1 )tRgithes 2PeSiiferRNDBO BYveen

Addi tional schedul'es of administration may b e
i ¥ | and eehewpremera Haiteriad resll wilk capeondnts fiosatheegrosp such

. b i ot h | lied to th
SDBFRERE Soroaiiosninyria: Ao e Beidlad Bredatei ve
extravinalan@eaan radi okiigsaRy (WS, SraeRbe wrierwad beam

radi otherapy nmay be utilized for "braintunmors such as
Dett1Ad) Goma fiEktee disatisstvmanfi suitehlo steniapyn dibidewoten and

b. i ed toi . W f.h
CERERT A b5 p o e D BRGO b0 §708300% ab ¢
Shed gl 4] @9?59(‘35 S&dontd BEBVARS GBULLALRIMEIATHI
balt 60 externa eamunits. Thé radi ati on source

d&iantbeidge iBibedenas, aVg@mnastery MAat mapttet esedaopadidhe

atient, so that t rea within the patient is
Eaaled, Bk Bl i RINE (P attaeBrei g BRel e
| @y adbApleRN FriRdl T AGLIRATL (AT AY RhE ahbYmPleRNBRGnA0 2
conmput er using algorithnms that” sinmulate the radiation
bisdirsardr(BF &)] Gy ayhkinmsdsuchl aspeteslovides (Hlel, degi gte.); he

beam t.herapy. Nunmerous variati of external . beam
CRERARRREE Rhloy Shmpltpe dacten (e, Bimor wEshdeght |
|(TYan! bRN ) | detdhide atlithits BPRALEAErA CADPARRsFiklihg €d 1N
the art. See, e.g., US Patent Nos. 6, 882, 7/02;

Bp8inFnelH 9y a 6h@6fH, 1858, (CF),36RrAB4s t&iB MBI R o4 an B, ¢8R, 074;

shebte st [ R Reueey L3RR G7Rs adeds SOBbBghe. | n
i Qfe%gklfhgyp@’iahﬁmlf RQUR: hESHSH GHESE-RY (BhiRG SRS iENS

prefera
substituted for the wild-type amino acid at position 72), CT-SI09

(where serine is substituted for the wild-type amino acid at position
109), adjuvants derived from the CpG family of molecules, CpG

dinucleotides and synthetic oligonucleotides which comprise CpG



begi nning two to four weeks after adm nistration of

the therapeutic anti body. For exanple, the external
whe@mos@di ot her apy nay be administered 3, 4, 5PCHUSI0067042812

days a week, over a period of four, five, six or seven

Kk t ily d tqQ 2 3
GOt sPr Siheliied sf g Wféd”g*o%"é 85 s 2d.
UP InPmeth1071 8% 776l F%‘&l@k@%nbi*@hei@ iérfsgl%l fsver ed
dose may b e to an a ea
t swstimitdde fay. the~&jld2yper aﬁnrorracnar@l psosltrbnapl ardl glecinleons)

a%&%nd tdﬂe tunmor, or_whe the tunor or a portion
B¥fcdnt pratipnusrY) kféf@n e8r giPedl | Bublisaire dNosr ound

tﬁﬁ)%?ﬁ?o@f ardd"8wd 265%3?%) X‘ﬂl%f %uﬁ&%%ﬁcfe's‘a!ha?%%{“as
radi ot herapy is enp oye he ecel ve an
anhaintmastiatulsitize digbsets ofo cdnbamdel ItEdS apfisttivenadgent the
adm nistration, different fromthat descri bed above,

a‘fOT%P%S&PPé‘vm erofer HosebatenirNag 6t5ﬁé Ogdursé (8F ofhrs
nﬁg g&r PHY. 11%&!:: 9{] ﬁt@ ! Rditho e[o Qgg {{'& R@i’/ac{ﬁ\g‘a%t S,
0ses 0 erapeu , e.g.,

ad;dc}zllaatblablgnﬂgﬁg“ellinr(aﬂreffaﬁmémjﬁanf foR IOT2b- Urceli®) see
nﬁjnﬂldose up.to 100 or 125 ng/ m/dose daily durlng
@n§HWP§é68#“ﬁHé9@%ﬂe%KQP beam t herapy. [39] Exanpl es
of tunor antigens which can be used as anti-tunor
vacci nes include but are not limted to
[26] Cllag potivgegendansey ke ndeénigered hyaarenmndicalﬁaemele:iae

o o i eHRRRG e Hiprarens! AR e
GAMCAHntd, th@@%@brcgﬁi’nbl ﬂﬁrd[))a% &Hﬂﬁ‘qo@afs% Qhﬁ‘atﬁﬁ'ﬁal

mucin- 1; Cell surface carbohydrate Lewi'sx; CA-125:
Eptra@rvrtw mgtraﬁmﬁ draditest admm:ota@pn tpl‘fB@HEm; of to 2R,

a, T nasctb and, ‘iﬁ La r ot e GFRvI Il is
exeﬁ%l‘é‘? YigR TPe BP0k e 8T AR EREEIHS; g RniTch
YRGS Shdr&TIRs AREA ?%@%Lﬁ@ns@%léghbﬁemg tBS téaefdnpes.
Preferablggthe cell's are’kilTed prior
aeiisimsast ke administired owd the dtgrofitlee funmrt(amhparamls:d;yt hat

nri.ched for.the tynor anti d as a
Icefn %ICPOFF\% W beéﬁ‘glogrcé‘"&%%gltv Sé‘i?&%gf%{lv Y ar e
rtﬁiect S&HQEGIMOL%a%rGQﬁH?Taﬁ%@%eY\%@f the many usef ul
antigens known in the art or which may be used. [40]
Mul tiple preclinical nodel systens have denonstrated

t [ f I ogat e

7] gt PP CREIE' R TR OF imBle ST (8 TR 2

aqopdldlan ol she( shkyﬁmb ehgpartietlandategoRA0O3ypé bflcantd tegng hat

che era nistered during the effector st ages
W&Pﬁér% RGOy BleHaBHE ot dhe Bempepticagapnt

@‘ggt i al\idqih% sgﬁ’s‘?ﬁvlgp £ 1Rk BHhHAS tgé Fiﬁ'tl%ﬁlgg tﬁe&i}%ﬁh@gent s

en appropriately tine omnmz
afgentenent i oned effects. Furthernore, although
applicants do not wish to be bound by any particul ar
theory regardi ng nechani smof action, the depletion of
(28] degtwdral, BHefddst of the@hithss ardigeh oAPaccine, such as EGFRVIII,

including any carrier protein or peptide conjugated thereto, will be
from 10, 100 or 500 pg up to 2 or 3 mg per subject, for each dose.
Doses may be given on a single occasion, optionally including follow-
up or "booster" doses (e.g., one, two or three follow up or "booster"

dosages given at intervals of from one to three weeks). Note that doses
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Tregs, may be a highly desirabl e outcone of

chenot herapy yi el di ng greater inmunotherapeutic
webdoros@my1 or nay pronote a desirabl e cytoki ne peDi51086/042812

for adequate tunor control.[41] The above discl osure

ral.l escri bes, the present..ilnvent.i gn. I
?%? g’re echgéiseg’dguscgl ??s%%nwg}eg’ﬂg tgr%f%%fé%)g&ifmi HSr Bor at ed
kyducefsede Bfests AubPS 16QMbHoBsdiNGetsdiRAdI Mthpamde
obtai ned by reference to the fol low ng specific

dxanptieon ewinfaits otle tpnenandgeh bemdi(ar foonjuygategse sheof
illustration gn and. are. not .i ntended to l.imt the
St TPt an e Btk afipel e rareT by tie
kyRekRASEadd @ RABEDLORHAP YA JIBTUNBLIRS ARYAGAN be
adm ni stered concurrently, we treated a patient with a
emprandigay Aubeiri@lvbiesi.ng t he standard of care,
tenozol om de, while also admi nistering a peptide
vaccine targeting the epidermal growth factor variant
[29] [ ger(eEEfRe ldbsd of thie ndjnesgsucteds GM. -CSTORA) alsd befrom
%Eplification of the epidermal growth factor receptor
CREERD HgIWEO MAiHBNOF bOTIY e P seiest, edprisigrdandie t he
! e [ ' r t
B e R Ig 0 R A0 i ShORERe AR, Blmer ¢ an
Bfffrgeng 6Mben &dahiRistdréd (Meshmanchedulethe adju98h mayeevi ous
mgrk_has shown that EGFR anplification is _evident in
afminigigred e pthe ssamey cartipRes (the (wpemBRiigrar dYhem not 2005)

| acki : Lified : e. ngt | tive

S Y e AR L
béiyimidter20 GoificienBly klgsedn tohedtoGheidasd antuffn ankigen to

eval uated fol | ow ngf conplaints of a three-week history
grhagss theflicney tesrentie eh Sdd sreoiMOHeUES; 88 discsariced
ﬁﬁf% A magnetic resonance (MR) inmge reveal ed a

t1-1Tobular, irregularly enhancing | esion neasuring

6.6 x 5.3 x 4.3 in the anterior aspect of the right

t [ : sylvian fissure s bowed rd
301 TR adflTsertf forda i RS Forl B BS in

ideryest limited 86S1,8 Vidb-chREGFAJIPIL nitidsbulh $BeNagy

denonstrating a _bi phasic glioblastoma and mal i gnant

arg cletiezine hissyadoirp areiedariye [ eHbonddzoetrdby 1,335t i ve

' nohi st ochem stry,in the glioblasto conponent
GRS VAT ' Ao brBebii A5 PO EORRE Tand
ahue@aﬁtmﬁhh@wujﬁaaw fcepablensalth dhBeprdadegimhgasgponent .
A trichrome stain confirnmed the biphasic nature of the
Push eompeprs 528 kaganESERA.¢.) Uahit PigeatyNos. 6,096,724;

j i St Lsiry..stainin S..positive i.mber ger
LIRS SHESOBT5! R L A IS RE S S AP
biitathb Deeshtl i@Rehtidnliheloge [BAGhIMEIS,1-011,b 8, 4-he

EGFR-528 staining was nore focal. PTEN was strongly
sterinidrencsnakpBing eagenisy ipesticnkglypthesert fhe geresalt han
ép@bpt tunmor nucl ei. The net hyl guani ne- DNA

‘transferase (MGVI) DNA-repair gene was
met hyl ated (Hegi et al., 2005). [44] Post-operatively
the patient underwent conventional external beam
radi ot herapy of 6000 cGy in 30 fractions. Concurrent
t enozol om de at
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75 ng/ n2 was adm ni stered during radiotherapy (Stupp
et al., 2005). An MR inmge taken at the conpletion of
w0 a7 osdeer apy was unchanged and denonstrat ed nBCT/US2006/042812
evi dence of progression. The patient then underwent a
| eukaphesngsis to obtain sufficient cells for
i mmu chal nmoni toring purposes. The pati ent
receEF&S three intradermal (i.d.) injections of
PEPVITI 33 (LEEKKGNYWDHC), conjugated to keyhol e
l'i npet nocyanin (KLH) at a 1:1 ratio (ww)

(PEPvI I IYKLH) (500 ng/inmmuni zation) with

granul ocy§ e- macr ophage col onys4i wul ating factor

(Gt CSF) K142 ng/inmmuni zati on) ery two weeks over an
i nt erval 6 weeks (the i cti “ﬁﬁgﬁf). Thereafter
he under apheresF?\th i_munol ogi ca
noni t orj this point, t ent began

mai nt f Jt enozol om de of 15 / 2 on day
1-5. MBegi nning on dayg19 of each cycle, c | ete bl ood
c S were nonitoredjevery other day untij] there was
egﬁaé ce of recovery pf the white blood cq | count

nadi t nadir recovpry, the patient recqg ved the

vacci L. d. n day 23 (range =_19-25) of his

28- day [45] Del ayed type
hyper sen¥ C
anti gens t he component ccine were

eval uated prior to the start
the 3rd vaccine and nonthly du
cycle on day 26. Prior to the
after the conpletion of radiatijoh and concurrent
tenozol om de the patient was orfly reactive to Candi da
and had no DTH reaction to thefcpnponents of the
vacci ne, PEPvIIl or KLH Howev after the 3rd
vacci nation, the patient beca esponsi ve to the KLH
conmponent of the vaccine. Afte he 10t h vacci nati on,
and whil e receiving concurrent tenozol om de, he becane
reactive to the PEPvIII conponent of the vaccine. For
conparison, of the patients that received the vaccine
wi t hout cycl ed tenozol om de (n=22), less than 15% ever
becane reactive to the PEPvIII conponent. After the
ent f ol and adm ni st.r t|o of t

11 (RBeelaR, Greseis A SatosRt s ohAFREERY of ReFAGBgep By slkeny
1ok 'Hﬂlyn@*l &b& Pc%ﬁ\’allﬂlhg DI 31 %6€ carbBh S attépid] GeabR At %roup being
that thé tenozol om de did not negatively influence th
dmwabsiptn’edtorcsﬁlbiﬁﬁhied érypfmm @neito thrke sulpmmemtsud;dwcted from halogen
p& LE 3 E& To deternb I hed

By liormgﬁée 1P S5 SFREY FRIOHBR SR SR o SBaiehts & prgnched-
e r

S e A R PR, R S S bRSh groups
assHaininBERY ki K cmrbdrhetoeos; mad eiptiohalty slmin&h;ﬁedopha@@mbups or R

EGFRvII | - E re coval linked to_ ma
HEEFOGHR T GEMHATT Hio, AUBACt IFPEssR, & SRBRIpY @roup which may

carryon the nitrogen atom one or two groups selected from straight- and branched-

e vacci nes, after];t'l
g his mai nt enance

rt of the vacci ne and

chain alkyl and alkenyl groups, each containing up to 4 carbon atoms, and cycloalkyl
groups, e.g., a methylcarbamoyl or dimethylcarbamoyl group. When the symbol R}
represents an alkyl, alkenyl or alkynyl group substituted by two or three halogen

atoms, the aforesaid halogen atoms may be the same or different. When the symbol R!
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anti bodies frompatient's serum (Il nvitrogen, Carl sbad,
CA) according to the manufacturer's instructions. All

waeosans@anpl es are initially diluted 1:10 w t hPCT/US2006/042812

[32]

[33]

[34]

phosphat e buffered saline (PBS) + 0.5% bovine serum
2%2)%«%‘@1? BSA?ké/ﬁ glh: a ﬁg fygg::g}ogll | C%Smé[io bcy’eéfé n‘gw% or three
p!’)}%dnaﬂy' I@ﬁ;sﬁq,ltéd)ﬁhe’h?l gﬂoﬂb@ e o‘fﬁtlbﬁal%ggﬁﬁu&ft bh %ep MYl thdical(s)

peptide to k™ any t hat wou
cupy be edecttyd ﬁhm, RifRxbinples alftpxiy amcbalkalygraiqmdmtammg up to 4 carbon

St andards of huma chi c anti-PEPvI I
28«% pshogy fn@ﬁfgmfff 1&@&"&&%@%@ ¢ BifEh Eapaihevakgl R may
Sk e
6%%%%9 I X84 blifH1 S rIH]:o FroR kPl “BFLIbNRY groups within
sﬂlardrdﬁndlonedf wiihbol PR RACR mioataitbdad s, prederalsiyrée aetbed atoms. The

PEPvI |1 Dynabeads. |ortothe admnlstrtlon of t
Ve ayEds %&@ Rx;éYlée 85 SRS OF PHMsiressh DR FBler Yégﬁbﬁg%fép%a&s when

tﬁelslq_?:@é lzl §tleefteﬁt% g@«é@@@tl on, there was a

sign cant |ncrease in 1y ’responses to EGFRvIII to a
nmean fl uorescent |ntenS|ty (MFI) of 13 and the hunoral
r d dm' ni ti on
e e L S R R R

CitigOLapsiuties] €5 POSIBBSrIVe altiBLe chst TEREGDIAR" tihen
patient's peripheral blood nononucl ear cells (PBMCs)

f $eheringlmesticapRendwpsh M A7AThEBY PBMCs wer e
stinmulated with either tetanus toxoid (QYl KANSKFI G TE)
(SEQID NO 5) (IOmg/m) (positive control), PEP-I

(W@K@K@L@y(@@rd@dﬂ@ pharpiaCegically denegaltleve
ntro ccine co onent), or
<R REhy (T, Bt i CRBGHER SOSVR: ABOBE TRt o

| efertde dorttiul o MhOtRfaise kﬂeSmmUa Qab R, 5P OE@}F‘RQJIH

i sotype controls were used for each cdndition,

i pepkideli ng g-interferon (1 FN) secretion. AU el | s wer e

i ncubated for 6 hr at 37C with Gol gi pl ugTM

(Pharm ngen, San Diego, CA), a protein transport

i Inha pietfared babodimenk shé hkkylanhyg augejhtl 9| admihis@nspior &

process fter incubation, the cells were washed and
b‘fyﬁf?l&fdd%l@ 5%8%1 frh 15 © B hAPROHETnepysurh rsuieble

adh%lg ﬁ@g%@tﬁgﬁﬂ f 8f Bog: 2/@d"sg 1¥ SRR do ?@5 m

rm ngen) e wer e Stai ned for surface

rﬁi)Okman dais8, m;:ydl:&&)ayﬁ;e tepeatbditd. g}geWry bwbdhehree,
rescei ni sot hi ocyanate and

te fl
afgpr N %%WE% )Fuprwats@ Rdatat P r%@c%%@a@éﬁéﬂstmsmr y
t
Ee{%1 Q?ﬁ%(g é cle ﬁf é@‘?&#ﬂg/ @tﬁo%g af)%nggg O?Eefagnces San

Jsmsteble q&)mariﬂi filhen iImcobat esibudidents the first dose of

ph}é;:oer ythrin-| abel ed anti body against g-1FN or the
5@ S8 1§ admimistered 1y #7 Yo eelPw Werks Wekred and

TS O dondBellolunBh S SR RUBLEnaSFEsoed

ow c onetr | oW Ccy orret er

Lf&lstn@s@&iﬂ aqueatngsa:gehw KingiBsterll Byt AR, fotrsorssiens,
San_Jose Prior to receiving the vaccine the

pEgeke nfoli@&@lgn the n@dmm@érgameo i the HBerapeudici ntibadyd
C@cﬂhﬁ&la& ?c?%dw& hof.t ha% staénorl]le 91%3} e qgﬁﬁ&e%l w}'loéfré er

recei vi ng € vaccCi ne,
additional therapeutlc treatments such as external beam radiotherapy

are also applied to the subject.
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during admi nistration of the tenozol om de, there was
an increase in PEPvIII-specific g-1FN producing CD8+ T

wa@ 0 ®360EXAMPLE 5 [ 48] To characterize the responss2006/042812

[35]

[36]

[37)

[38]

the various T cell populations during a cycle of
temzol om de (5/21 schedul e) and concurrentl

abripRalbe S%%c& PRy %a%ye%%é/eo%??rﬂ? %W@I@?’f&%

0 ' erl I ]ﬁaﬁ‘] 1 e, 23,
Zg&gﬁ%ﬁg%l.e’ E%tgﬁ%{)%g%[ga@%git%& yt oﬁ%ﬁeﬁtﬂ\%& di f??%eb; %?g at ed

t henqersaenaagtiobhstohma. AD&¢rnil bednh radidthEpy GEAXRoOWax P3+
regul atory T cells, subsg{s dur.in

i AL G R st iy e §eop allmwihu‘gt?(gfgft &rbBlopsh) (g4t ed

I ' [ P ~ :
PR R BRI By SEARbiRE MoliRg MR fincr o
Baaskirgosemdaxsafitod BgemhMezanabeitse dThehbadidti okhosolRBewas
made by eBi osci ence. The surface and intracell ul ar

seall he meeustedniy f BRI thap refgtes cepynd therratigd QM

accordi ol - . i t he
R SePE it AR, BHAr 3L BREACE AR i PLRH BB

f Beyr€ MiradiRti@ thestregmeal sqtigidallPrdasellt ma b ecopidter

Bi osciences). In contrast to the decline of the CD8+ T

cBsing saéﬁ@étbl?nst that vinagatsobal wdiabam teamsednd 8llPHc Hase

“iTal iR SRR 4Ol ohRPET SRS Pl S
dayterhdl bEhR Teapy tHaernahegamséd tolr@pryusti thed pyesad

while the CD8+ T cell nunbers started to recover. At
t inventien will bpecaddy eppareide fihase siatigd irtheedtt. Apfd SBreg
peRuUl gt.i ans,.r.ecqy, to -dHea ev e

vg)gciﬁaé[{ﬂi%ozN?sgs%’ ézg’%lzh gfgggb% ’o?’%gé’cy(?’lgtﬁ %)’)Zla-% T

clshs, 284y 6, MD, 679617140201 arfdes, 628,830 di mi ni shed Tregs.
EXAMPLE 6[ 49] Over the last 15 nonths, the patient
underwent conpl ete physical exam nation and brain MR

| PREHA baim kMR YO8 befbiab BTavaiSistelddSin @t Wsebeomi ned
stable and MR imaging has failed to denonstrate any

evi desvwréanst witl knpwnctechitiguaspmikdh fhel sessipng prgfetablt

i ppai r.rent and.has a, Kar.nof sky .perf or ce, st at us

( RPmgE oot SR ekt Aneh pdminitizyil' LAk taPattEy
3QhHayH Fonresaplphdi Rl Q%A iteamOradisthlayy NahyEe.
[50] This report "suggests that concurrent )
addministencd Bi 65, Sforchdays etverchpyvenp phripdral ferhiégYya gy may

be possible i h i m of .the treatnents ar

c 8F &G e ﬁ{ ?g?lg'o‘.aosﬁ‘??ﬁéeorcla & B rqr}gd(f}y’tl}?g?éhear e
SeMar Absifddndbf0ge Ehado indigatg uhafo SO€or 60 Gy) is
co-adm nistration of the tenozol om de has not affected
t hémafifteredcy of the PEPvIII-KLH vaccine. First, the
patient has not yet progressed at 15 nonths of
followup. This was the nedian TTP for patients (n=22)
t Tat deoatd edsonlay heacimatek ancltidiag apyargiin o notrnal

clinical efficacy does not appear. to have, heen
efipgigt éedg-cti#p?aP’éé cpymargin #hald dirggtions) groppd H{ﬁe‘@g}% t he

COPGHEFERE Ym B J]ingltti%ﬁ §fikreof has previously been surgically

removed, around the site of the tumor.

Where external beam radiotherapy is employed, the patient may
receive an additional schedule of chemotherapeutic agent

administration, different from that described above, at a somewhat
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tenozol om de. The patient devel oped DTH responses to
the PEPvII1 conponent of the vaccine, even while

WO e@giosdony t enpzol om de, whereas only 15% of tP€T/US2006/042812

[39]

[40] |

patients receiving the vacci ne al one devel oped t hese

types of responses. Furthermore, the area of .PEPvII

of ¢l0e% | dpring the Sows OF iR HHGDSTARE o 185 CHTERS: fne
syhs MYACC |, O Thi i fdet I onses
c BRRERITRY G b e e P g
halkglatieg agemiim baiamednwbi frem2écai mg/midose apcarloént
temozol om de. Fourth, the induced PEP-3 soecLlfbi C
cor-12hemg/m T dare pladlyudime faceprise ff St SHBPeL Loty be
dhﬂ%g;shed during cycles of concurrently adm ni stered
tenozol om de but appear enhanced during the
concurrently adm ni stered tenpzolom de. Finally, we

h foll d the CD8+ .T. I T i:
g Ll e e v O be 200 A R RRRY RENORRS,
ARRARIE S Ard BotAiitBd e Bkl defdnaeitatingeDB +3-fatesihl ;)
responsi veness with a relative dimnution of Tregs.

Thaspas¢-BeMedmieU MhGEad Miynesinaset Susface g 1diefype| Hsi-de

R P alyo RS P RE o T iRk R aE
deshRRdcell Sdirtatbeglyssprébin YIRR0dRIlLL ;] QRilt guda@nent

i mmunol ogi cal responses has been described in both
nmoatboteydrel elewsigst Ee13BeEenlsonalegraatth faprsrecepiesy er

oht fr ooty ERP roadss i R oR Ehasss)
MelGFRRIIE B CRARIISHS oD aURRERRIMRY ARESEM. t I8 which

responsi ble for these enhanced anti-tunmor responses.
L yxrbssdibpcetritigensregn alsaoheeussdgsevdceingh direferpblysther ace

of .anti resentjng.cel.ls {Kedl. et al ., 2000),

o i (ke DEORR sebrrisfghior BT b S Beanteliiso; ang
| biad aSfraMdnCohrRUSITEAR! thE ®Bldr aAGkbY id MsddGa hivagsiheet
al., 2005) and deplete the imune inhibitory Tregs

( Aheseomytigens ate mepdpSxemphenendarapyt dgandedatosbe a

potentjal | ment | ol ogi cal responsiveness. by

C RARD Y e RIS TPV IR APRESBY SCEHE 48 M6 RoVaR et

akyay H8QQ&).. enhancing antigen expression (Aquino et

al.; 1998), and enhancing targets for inmmune

eradi cation (Cusani et al., 2002). Wen a vaccination
S ing . | omide.. we

e G e

r dsgletiaeof Hhnaee eflf edisots daesporpsesthawyiitey Sécevatalry t o

a lag in the recovery of Tregs us all owi n eat er

cﬁﬁﬁ%ﬂybﬁ@né%%%ﬁﬁpﬁﬁwtﬁ@ﬁoﬁgg?d%EHW@W%?hgﬂﬁﬁsgog en

S ;

o A g R e

Ominhsthpapy neylberdepadricento efficecy. ddowéver gbsvioey noff

Tregs relative to effector T cells is not surprjsing

gPueshiderilizaientiesd RGNS FEgich i) BT L |

[ SRRANSES el NaiBfARhibRd DHRcAN | USRS DA AGyah

efTectors wou nee 0 becone activated, proliferate

aagpliagisaloendt veisli to BS pomseby biy phiisulaethebnecgardaipecked

by honeostatic nmechani sns such
mechanism of action, the depletion of certain effector cells, such as

Tregs, may be a highly desirable outcome of chemotherapy yielding
greater immunotherapeutic efficacy or may promote a desirable

cytokine profile for adequate tumor control.
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as Tregs, then the T cell proliferation would escal ate
unabated. Therefore, the delay of Treg response woul d

wa@bkdoamsdoer ef fi caci ous i mmune responses but evPOT/U82006/042812

[41]

[42]

[43]

down- nodul ati on/regul ati on of this response.[52] In
conclusion, this case . report s ests  that ..

cSBE gt Sirarig sar oLk dRoEIES 455 DL ANISEh e lpy
MRYerBRles RRscRSE S hELIHOME RBleQll P HeSHof6d B s&ibRasy. eAof
each reference cited is expressly incorporated herein.
Hatoa @pmiplete IndEgianding @ bé .obf@e@Epy refepéns tasthg

gl.i oma- assocj ated antigen: a navel. target for gliom
v Eloriag specrspmsies wiis) N hifﬁw?f%&?m;???% Yu
et Rlratide %Qg(), -and™a¥ fot @@9@' 1d UHRE (ROLIAEN dfSthe
expressed and presented by human glioma cells.” J

| mventdher 27(3): 220-6. Liu, M, B. Dai, et al.
(2006). "FoxM B is overexpressed in human gl i obastonas
and critically regulates the tunorigenicity of glionma
cells.” Can Res 66(7): 3593-3602. Xie, D., Y. X Zeng,
et al. (2006). "Expression of cytoplasm c and nucl ear
sBXAMPREiIN primary and secondary human gli obl astoma. "
Br J Cancer 94(1): 108-1 14.We claim 1. A nethod of

t ti t | bj , TPri Ssi h
oo e Rl b Spto P s b0 Spplolieeky Saf e i ve
agpHMist&bd @GR, We RERE] ant?eﬁh@ withtd 131 @Mgnosed

effective amount of a chenotherapeutic agent which
i A e sising o petaindard 2 of Thazengemozolomidst, aiviile whver ei n

th h th ti t L | ati t. 3.
TR ARG bpasidn vrestaneeeite B ePenel EVE IR, s
ggﬂ#gg @12 ?ﬂ%}}?ﬁyﬁﬁy(ﬂ‘éhﬁbérgmtal.,hm?y ank Andpiiktltiorder The

aim’1l further conprising the step of:
athrd epiderenal gowih htter sedspr t(EGHREIEnaswhithagpulizaint i n

an effective a nt current | ith the EGRRvII |
Bt GEbrewtonriag 8t Pt Tor i HISTEB AR GYEROREERYI 1 |
p?&%fit@@ (BRSrah D&t £ 16006 s HsERIENYAR DS -méh( BEER! D
NO 1). 6. The nethod of claim1 wherein the EGFRvII I
peptd, STt (Réiksteauleetcd., 1RO )G B@vipus work has shown

LYS- - ALY- ASN- TYR- VAL - VAL - -ASP-HI S (S  2)
7 TR B GHOE 5 PRI R e PSRBT DIk | de
h?ﬁeihﬂ)%r%?_gyﬁn C@Oéﬁﬁh@éﬂ@{%acking the amplified EGFR are

LYS- LYS-GLY- ASN- TYR- VAL- VAL- THR-ASP- HI' S- CYS (SEQ I D
Néot BsitavedormBE@FRVAL piotein 6Aldaps etght 2¢04.0 t he CYS
residue. 8. The nethod of claim7 wherein the EGFRvI I
peptide is conjugated to the KLHwth a

h&i Braghif 2008, ta Singdar-otdEsudasiak @tanSwasTéveluaidnfolowinge| ai m
8 wherein the heterobifunctional cross-Iinker_i

s GPMBLINEE Ohiantbega-WeRl] Bistqry qfyRerdsieRti mATEnS headaches

- i 1 . T f . 2
\FEBER, AR oo et TSRO il
phakake auhitdbbylagdaepilaly enimatingtlagoenieasiting ha

met hod of claim 1 wherein the tunor s a malignhant
gPilond.3 inghe oHerigrashed obfthenghtiepppral be. (Ihe Yy i s
a [ T t ek refpn the
caat i Gh T gV 4P R 0BE i S Bl WO SR
Mphiad ubdleréledt Anrbsyoedl ebdtctibig vatiehiolhgy ajeaihnkeatagent

i s fludarabi ne and/ or 2- chl or odeoxyadenosi ne.
a biphasic glioblastoma and malignant sarcoma.” These components

were confirmed by positive immunohistochemistry in the glioblastoma

component with glial-fibrillary astrocytic protein (GFAP) and abundant
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15. The nmethod of claim1 wherein the tunor is a lung

tunor. 16. The nethod of claim1 wherein the tunor is
wa2wes®sl t unor. 17. The method of claim1l wheP€i/nSiohe042812

tunor is a head and neck cancer. 18. A nethod of

treatjng a tunor. in a subject, conprising the steps

of@tlcﬁh“ﬁiMP@i‘:@F’P iy e wFromay, pPrapenest ¢ b PRRME Bt i ve

A0 At 2B | g kSHR UL I depiide

cg% uga?t8 é%éﬁgﬁﬁﬁégéggﬁm@%?é{tgﬁ?rhgéﬁﬁt he asug:] ect GVt CSF

asnivdadjnmviaiohistothamisefyf sedning ewanpusitivec@Gleimbergat éty

wth the EGFRvI I Eepti de; .and adm nistering to the

sabj &¥5)avithethie RGFREHF slaiing demprsieting Sgﬁnélqk&lsﬁt i ng

a e - fo.cl-ai repn t ris
ageﬁagf‘YlSﬁgﬁ%ﬂgg@ P or&ram§8§ sﬁaﬁﬂgﬁgﬁ%oﬁa‘gfﬁ%aiﬁrﬁ%%er ein
t BgodglyTpositite amd BS3 FeRHyONWaR bresditeinmrdlectaroB0% @i m 18
wherein the tumor is a lung tunor. 22. The nmethod of

chumnen 1&lehel be mathidgraninsr DN mefpdlzasfertaroMGED The
TEOL B £h AL MR MSEEIR heyablpybat i ng agent s
t envzorom e or- a pharmaceut i cal’l'y dccept abl e sal't
t hereof. 24. The nethod of claim 18 wherein the tunor

I s, a head.and neck.cancer. 25. A neth of treating a
H41 ¢ ebopot D e SR e P e il R

a%ﬁi&hé&@ bPED00RG B FLURARIGhs. aChi@dlelBRInRbloafild Me

anount of” an anti-tunor vaccine and a treat nent

e’ § eug/im2ewasadministéred dnpng krativtberapy (Stuppat aeceid)-cal | y

bl |t f. 26. The. method of clai 25
e SR ones vt A Gt oM ce R Bhid: o
aRhd dRhondtfated NB WRIdRAL OF ﬁrlogll‘egsh&is WTRE Slafichth €hen

anti-tunor vaccine conprises Killed tunor cells. 28.
Thederethiomlcokapierisin 12 Dbidie swfificienheellsrfor imuneelogigdci ne

[ f ti f.t .cell.s. 29. .Th t.hod of
CRAPHPBSE terear, (T M CaTBIea, HEe) AU USHRR B8 an
ayiLaels Sef epEpdTS oMM ENEK GNP VEDRRE)ST titgugdted to
Cycl i n-dependent ki nase 4; b-catenin’; Caspase-8;

MiGRiole WaGE-18motymus i(KAER at Sirlf ate (Wiv) @ESVIIH&LH)

-2/ ney Recept.or. -1; HPY E6 and E7: CD5 .ldiotype
CRATAETIESROb | (WL B e RRrarES CENOMiuc h.
15tie8lating Wd@qEMAT Y& abRmbRMAKon) Hrely B I'e
E?Jilderarigg gro%th fagc:}?gr rg%gptor; p?ré)SHEﬂFz/Z; IVLV-e%IS;
Foferagn Tataasliof;6 Ereeke (thorfb®jon piMse), diberdatien heand a
net@g{ao rotei naﬁe go. The t hod of cla'im 25 wherein
GRpdesreRts a5 8eRoRf s g élﬂleéf’sﬂsa Oradfnfﬂ}‘élﬁltog_?cﬁ aROUFPEE i ve
ﬁgﬁ‘lﬁﬂ!éespo@&uﬂﬁse BbinY, We! PateiE Rebdd nRERbhARe Siles o

thod of clairm 25 wherein the tunmor is a malignant
gtenooralonBide off he0 meythd dnaly ¢ i Begdning en day 19 o€ e2alnor
is an astrocytonmp. 33. The nmet hod of clain 25 wher.ein
¢ Rl GRERPLEE BIOGd, Sgtits Attre TRamitorHb ey HRIRFTG I P 25
WHRYLE| ' ith B9 celRoudttaietArod of
cl al %{Vg%é‘;v}ﬁgﬁrcg:Hg&?d@e@u&ngﬁéﬁgma headceang neck tunor.
3fadiArarevdrggthe fpatiermateargedahe vaoning hd.ausully eotday 23
C rising _the steps of: admnistering to the subject
a(()l'fr{E%"a:f Ill'%%ls) %ﬁ%ég‘l‘fﬂécﬁﬂﬁunt of an anti-tunor vaccine
and a treatnment effective anobunt of a chenotherapeutic
agent which induces |ynphopenia. 37. The nethod of
claim 36 wherein the chenotherapeutic agent is an
al kyl ati ng agent. 38. The nmethod of claim 37 wherein

the al kyl ati ng agent is tenozol om de or a
EXAMPLE 2

17



pharmaceutically acceptable salt thereof. 39. The
met hod of claim 36 wherein the tunor is a nalignant
w@bkeoomeeo6t0. The nethod of claim 36 wherein t hECT/URING/042812

Iﬁ an astrocytoma. 4 1. The nethod of claim 36 wherein

t t Is alung t .. 42. The nethod,.of .cl aim 36
[45] mﬁafyg# Ll e I (R Ot A

%@kﬂ@ Sb% B8 IoR n;é“@ace&talwére RPAluBE GHBLICABRIASES an

antigen ected fromthe group consisting of

ﬂ)edracmﬂdg raﬁald’élaBrd( vaase ahd rbemhllyeimmg ,hlSGaelpmlen(& ’

MAGE- 3; Tyro f I d X
F%‘?le quhéléy @éceﬁ)ﬂ"éf gll\/{]bgsffetart \/th%g‘(?%ﬁ%l | Ido%ge N ot ype
guég{gglih Oéeﬁ? Sur%ﬁi&orﬁ:ﬂfr ﬂct%mg&é/lﬁﬁﬂko‘@h@'ﬁtl%as _

e carbohydrate Lew sx; CA-1
GRiydendstdle tgantdllafaadtiond mocDEht maqhoml 18 BhIERZInpdnLenQSR

FAP-a; Tenascin; EphA2. FoxM B, gi urvivi.n, and a
Te

Pl Yasprst @E%’é[%lé ﬁé&%‘olwevefmﬁte HRENG <11

T RIRF SBagioi RpdiREE t&o%ﬁgelﬁéél\gm SHAPE L

|Aiﬂé&JNCtH%-IEﬁE&BY vA3R=tioN0246 . whilé39eceihingd > cGBUIEBR7 41
<15 1> 2005-1 1-02 <1 60> 9 <170> Fast SEQ f or .\W ndows
Wn@aoécvmmeoh@fwelr@z&‘@ tqﬂl%ﬁgﬁﬁ%&‘gﬁa Oﬁlxlv}f’o

1S 15240 y Mineval
Vageis Fﬂg Cgﬁ‘pjméglf ?% %ﬁbﬂ‘eﬁgﬁl&zﬁﬁ%ﬁeﬁg ng 12> PRT
%@ﬂtﬁ)ﬁt "d@ﬂI@d 8RioesIsMId) (=22) | dess Ghan GHo leysr Ibyeanﬁ y Asn
Tyr Val Val _Thr Asp His 1 5 10 <210> 3 2111
reactive to the PEPVIII component. After the most recent ollow—up
and administration of the 14th vaccination, the patient was markedly
indurated (16 x 15 mm) at the PEPvIII DTH site. This would indicate
that the temozolomide did not negatively influence the development of

DTH responses in this particular patient.
EXAMPLE 3

[46] To determine if PEPvIll-specific humoral responses were induced,
serum was obtained from the patient monthly and was stored at -20°C
before analysis in a PEPvIII-Dynabead® assay. PEPVIIl or the
extracellular domain of EGFRvIII (EGFRVIII-ECD) were covalently
linked to magnetic microspheres that were used to capture specific
antibodies from patient’s serum (Invitrogen, Carlsbad, CA) according
to the manufacturer’s instructions. All serum samples are initially
diluted 1:10 with phosphate-buffered saline (PBS) + 0.5% bovine
serum albumin (BSA) and assayed in triplicate. To determine
specificity, an additional sample set was pre-incubated for 15 minutes
with 500ng of the PEPVIII peptide to block any anti-PEPVIII that would
be captured by the PEPVII conjugated Dynabeads. Standards of

human-mouse chimeric anti-PEPVIII antibody (81-0.11ng/ml) are run
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<212> PRT <213> Hono sapiens <400> 3 Leu Qu Gu Lys

Lys Ay Asn Tyr Val Val Thr Asp His Cys 1 5 10 <210> 4
W 2M1m56b41 <212> PRT <213> Honp sapi ens <400> 4rP¢i/8S8@042812
- Thr Val Tyr Cys Val Lys Gy Asn Lys Qu Leu Gu 1 5 10

1 5, %201l >. 034 . <21.3>
Eétr}rloggcglpiaséng éﬂﬁ%ﬁ”@%é% ﬁlt@@ﬁglgﬁasmﬂle aAggr% ) 5%131 Lys
Rb@ative en6nyall dénof erah)U cdntbold.0 Rl Qawb cytdhiter 12dk0

<212> PRT <213> Honp sapi ens <400> 6 Met Arlg; Pro Ser
eaydardizedy witly PEAIACH mi¢rebeade yan) antisaoteduP AP 5 10

ey . ro Al.a Ser Arg. Al ey u gu Lys Lys
Fipa el Bl ol b Rebfh B S
detgctébly htffordhesgahtesAs RhEIESTHRREI 3A MY tHdvaRthalies, Leu
Gn Arg Met Phe Asn Asn'C,\{s GQu Val Vval Leu Gy Asn 50
i

Yere0/ap ey significpiteintraseTyr (8@ Iremonsesr 9 BSHRYIE tagp Leu

er Rhe Leu,Lys 65, 70.7 0 ie n Gu Val Ala
B FSrepite it fhefi? (URpIE Endlhe bl fosfiiten By 5
Begh thhiataied ted dniASati@UhGtdndioordide. Arg Gy Asn
Met Tyr 100 105 H O Tyr Gu Asn Ser Tyr Ala Leu Ala

Val Leu Ser Asn Tyr Asp Ala Asn 115 120 125
EXAMPLE 4

[47] To determine if CD8+ cytotoxic responses were induced to PEPVIIL,
the patient’s peripheral blood mononuclear cells (PBMCs) from each
leukapheresis and monthly PBMCs were stimulated with either tetanus
toxoid (QYIKANSKFIGITE) (SEQ ID NO: 5) (10pg/ml) (positive
control), PEP-1 (HDTVYCVKGNKELE) (SEQ ID NO: 4) (10pg/ml)
(negative control), PEPvIII (10pug/mL) (vaccine component), or KLH
(10pg/ml) (vaccine component). A negative control included un-
stimulated cells. The corresponding isotype controls were used for
each condition, including y-interferon (IFN) secretion. All wells were
incubated for 6 hr at 37°C with GolgiplugTM (Pharmingen, San Diego,
CA), a protein transport inhibitor that blocks the intracellular transport
process. After incubation, the cells were washed and blocked for non-
specific binding using purified anti-CD16 antibody (Pharmingen) and
rabbit serum (Pharmingen). The cells were stained for surface markers
(CD3, CD4, CDS8) by incubating with the appropriate fluorescein-
isothiocyanate and allophycocyanin labeled fluorescence-labeled
primary antibody or isotype control (Pharmingen). Cells were then
fixed with Cytofix/Cytoperm (BD Biosciences, San Jose, CA) and then
incubated with phycoerythrin-labeled antibody against y-IFN or the
isotype control. After staining, cells were washed and a minimum of 1
x 10° live, gated events were assessed by flow cytometry on a

FACSCalibur flow cytometer using Cellquest software (BD
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Lys Thr Gy Leu Lys Gu Leu Pro Met Arg Asn Leu G n

Gu He Leu 130 135 140 H's Gy Ala Val Arg Phe Ser
wA7Asa6Pro Ala Leu Cys Asn Val G u 145 150 1BGT/U8106/042812

Ser He An Trp Arg Asp H e Val Ser Ser Asp Phe Leu

Leu @OQ}’@&%\? @2 ]LS'Zlagl gss% @ 8 Pro Egg %@V ﬁgnﬂlg

Q]eﬁ‘ecﬂﬁé thpatietd HadSeifinifwbrebphsehity thd wn-§tnyuldletd cbahtiolAsn
Cys G n 195 200 205 Lys Leu Thr Lys He He Cys Al a
Q ‘@lﬂﬁ thegy BERsd rne@tvacglt@ysAﬁaegrezmlrgl@e Yogring, yd y s

C@m aéoinig%stﬁ%%x é’\ﬁghe%e% n@ﬁ@ t%ﬂ: \%ss a 1r?cr & i rg/y
LeEPWELspEYiSic NTONLE didne: GDQ %@119.45 250 255 d u Al a
Thr Cys Lys Asp Thr Cys Pro Pro Leu Met Leu Tyr Asn
Pro 260 265 270 Thr Thr Tyr A n Met Asp Val Asn Pro
GENAYLEYS Tyr Ser Phe Gy 275 280 285 Ala Thr Cys
Val Lys Lys Cys Pro Arg Asn Tyr Val Val Thr Asp His
290 295 300 Gy Ser Cys Val Arg Ala Cys Gy Ala Asp

[48] irqf}) c S%%lc iYe P@treﬁ?oﬂse%ﬂh%ggﬁ%&;)r g %S 108 d@lﬂg yal

Arg Lys™ Val
3®Ezle3&0teﬁﬁ>501@gﬁda&§7lz Ghshetule) @hd/ cdhomri@htyy ﬁﬂmlnﬁmedlys
Asp Ser Leu Ser e Asn 340 345.350 Al hr _Asn H e

L‘§ﬁ§01qﬁ§d%é LSPs ﬂ)A% FxapRlephye gbfaingdep ;bl oB55

R R e Y R e E s ﬁé%e@é%‘”@f 0

Gnnesﬁilguteﬂeuthésppbtoenthgm lofs Ther ab8LysT A ¢ell38an390
400 He Thr Ay Phe Leu Ley He Gn Ala Trp Pro
§94A§92ﬁ50><ﬂ=’z# Agﬁcgﬂm%Tl cefixT gEsetd1oduing L&y Hi s

B L e e
Saitibbéies AA b (RerCiRrC3es-A MB6-A8, 4BG-CD4 and PE-
CD25) were purchased from BD Biosciences except the FITC-labeled
mADb of FoxP3 was made by eBioscience. The surface and intracellular
staining of peripheral blood cells were performed according to the
standard procedures provided by the manufacturer. Results were
analyzed by FACSCalibur flow cytometer using Cellquest Pro software
(BD Biosciences). In contrast to the decline of the CD8+ T cell subset,
the Treg population started to increase after the administration of
temozolomide for 3 days and reached its peak (0.9% of total CD4" T
cells) on day 12. The Tregs then began to drop until day 23 while the
CD8" T cell numbers started to recover. At the end of the course, both
of CD8" T cell and Treg populations recovered to pre-treatment levels.
The vaccination resulted in a boost of CD8+ cytotoxic T cells during a

period of relative diminished Tregs.

EXAMPLE 6
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Gy Leu Arg Ser Leu Lys Gu He Ser Asp Gy Asp Val H

e He Ser 450 455 460 Gy Asn Lys Asn Leu Cys Tyr Al a
w@0070bdo6H e Asn Trp Lys Lys Leu 465 470 475 4BOT/BRE06/042812

Gy Thr Ser Ay Gn Lys Thr Lys He He Ser Asn Arg

G.u 485 490 495 n Ser Lys, Ala Thr A n
U9l Rbeicle {50 1A monde G vaim shgentiat soBoislo pidied |
i Bidd nd B RinFRk i%ﬁa%ir%e& RS AN infBilvalRe HiE¥Rarf 9
Asn 515 520 525 Val Ser g Gy Arg Gu Cys Val Asp
Liyss ymidsinsthlda dnd MMB ima@iyg 530 fARE t64en@nstrie anpr g
Gu_ Phe Val Qu Asn_Ser Qu.Cys He Gn Cys H s Pro
sagdenss ojgscucn doyeselilpEe ayifoR SRRl o
T T 1. y s H
ot R A Yo RRSRel Tl RN S
585tus XXatny scobbrofGE3 ®r oHAl acudblpgidall et 16 cpm@laielpsn
Asn Thr Leu Val Trp 595 600 605 Lys Tyr Ala Asp Ala
a'93ls val Cys His Leu Cys His Pro Asn Cys 610 615
620 Thr Tyr Gy Cys Thr Ay Pro Ay Leu Gu Ay Cys

Pro Thr Asn Gy 625 630 635 640 Pro Lys He Pro Ser H
[50] eThisarepont sepgeshethat/gpnagrgninpdmingsiratien of cliemathesny 655

Leu, Leu Val, Val Ala Leu .3y e u

AR ARt et et Bl B of 0t S o
At gl nhdititob@M If3h8 cabdrepbrBed ANerd £ sbvehalFBAI{REIhaVal
Gu Pro Leu Thr Pro Ser Gy Gu Ala Pro Asn Gdn Al a

Lindiqata, tho0tieoso-pdminipigetiane of dhe Ligmogplantgy hap yngdhe

i BehEneeficaty oVl PR IERE ool R ofagfichad |

Ghot Yot YhrdgdBsséB At 18 mdBs Y kollawsupl eIty wayahe Mediahl €
Lys Gu Leu Arg Qu Ala Thr Ser 740 745 750 Pro Lys

AlEP Agnpatientsaing28) hat eageined odywapdinatiop: thogpy. Mhug a

S&lre ch%?caFgf%chngdoes not appear to have been effected compared to
patients that did not receive the concurrently administered
temozolomide. The patient developed DTH responses to the PEPVIII
component of the vaccine, even while receiving temozolomide,
whereas only 15% of the patients receiving the vaccine alone
developed these types of responses. Furthermore, the area of PEPVIII
DTH reactivity has continued to increase with subsequent vaccinations.
Third, IgG specific responses to PEPVII were induced after the 3rd
vaccination and have been maintained while receiving the concurrent
temozolomide. Fourth, the induced PEP-3 specific CD3"CD8"y-IFN
producing T cells do not appear to be diminished during cycles of
concurrently administered temozolomide but appear enhanced during
the concurrently administered temozolomide. Finally, we have
followed the CD8" T cell and Treg populations during a single
treatment cycle and found that there appears to be a window of T

effector (CD8™ T cell) responsiveness with a relative diminution of

Tregs. Thus, the concurrent administration of temozolomide and
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Val Asp Asn Pro His Val Cys Arg Leu Leu Gy He Cys

Leu Thr Ser 770 775 780 Thr Val G n Leu He Thr Gn
whew7isto6Pro Phe Gy Cys Leu Leu Asp 785 790 7BET/881006/042812

Tyr Val Arg Gu H's Lys Asp Asn He Gy Ser @ n Tyr

i3 fipaPaim I e BanklyB chiyBndistin L3
Vel miduter A @hidBpvdleweAbariBbd Arg Asn Val Leu Val Lys

Thr Pro 835 840 845 G n His Val Lys He Thr Asp Phe
Gy Leu Ala Lys Leu Leu Gy Ala 850 855 860 Gu Gu

[51] l%e usd @fg&ﬂ Hdidgpléﬂléhg Migent by gi¥al rebhchséd BasLy's
Trp 865 7 880 Met Ala Leu G u Ser e Leu His

heay deseritigr inThoth Hhering mo@d rsystems §B8reg8gm @98, VATS; Tr p

V Met Thr Phe
BEebrtoty BR: (i bosg) Podofh Bl angopdietiscer
@ikl & Senoder Dﬁlﬂ%y et Goodil 20845t meTarddss B2Q 925
Lys y G'u gLeuProGInProProlleQ/sThrI|e

bem \mpr‘Eyd 193 0ec 985 pOubible/etor | thesdvienhateded | guafi- tDp@orTr p

Vet S Arg P L 950 60

ieonees, EroefoletBo iy repivn@neifion s eI e Iar o
ﬁ%ﬁgeﬁrﬁes@hﬁn%eéls KD &1 An800)Y Enketibe Ml aviallShi fay
As is Leu Pro Ser Pro 980 985 990 Thr

pklﬁe$ st@n a@hE-TyandAﬂglixl hichu adgrnenAsp @llu atrzﬂwiltyAsp

[GHTPE Py §-CRURH APRdFoIRs iyl mhPoT0 g8 er  Ser

Thr I, Ser
Z 2 Toos 511032(‘?@%%&%%er%fc&§g§4 ah%n%&%agg augithto”)

Ahaugylogidale rwpnsé\vegle@&s hyGeyhaheing Gt priv(sg abds55 Ser

P Phe L Ar T S
BlsReniaor ¢Be o8 Thr GOBTE BRSNS R1SOR PSR | Asp
284uifib &t ABP 1459, I AR chBUafeR AP IRmtPRQrddi8Rion

(Ciusant et al., 2002). When a vaccination is administered during the

nadir of temozolomide, we hypothesized that there may be an enhanced
effector response. Those effector responses may be secondary to a lag
in the recovery of Tregs thus allowing a greater clonotypic expansion
than would have otherwise been seen without the temozolomide. This
was certainly observed during a monitored chemoimmunotherapy cycle
on this particular patient. The lag of recovery of Tregs relative to
effector T cells is not surprising given the normal physiological roles of
immune cell responses. In order to mount an immune response, T
effectors would need to become activated, proliferate and mediate their
response. If this remained unchecked by homeostatic mechanisms such
as Tregs, then the T cell proliferation would escalate unabated.
Therefore, the delay of Treg response would allow for efficacious
immune responses but eventual down-modulation/regulation of this

response.
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wW@007Gk6v6Pr o Leu Asn Pro Ala Pro Ser

[52]

Val Pro Gu Tyr He Asn G n Ser Val Pro Lys Arg Pro
Ala Ay Ser 1090 1095 1100 vVal A n Asn Pro Val Tyr His

1120 Arg Asp Pro H's Tyr Gdn Asp Pro H's Ser Thr Al a

Asn Pr.o 1125 1130 113 Tyr n Thr Val
o BRUUTRR. EYS GAF TARH SRS, T cooRTATAN A 1120
S@l‘ien%tﬁeﬁ?arﬂ Bk b ﬁiﬁy bibedetetRusHii s G n H e
Ser Leu p 1155 1160 1 5 Asn Pro Asp Tyr G n @ n Asp
Phe Phe Pro Lys Gu Ala Lys Pro Asn 1170 1175 1180 Qy
He Phe Lys Gy Ser Thr Ala Qu Asn Ala Qu Tyr Leu
Arg Val 1185 1190 1195 1200 Ala Pro G n Ser Ser Gu
Phe He Gy Ala 1205 1210 <210> 7 <211> 628 <212> PRT
<213> Honp sapiens <400> 7 Met Arg Pro Ser Ay Thr Ala
Gy Ala Ala Leu Leu Ala Leu Leu Ala 1 5 10 15 Ala Leu
Cys Pro Ala Ser Arg Ala Leu Qu Qu Lys Lys Val Cys
Gn 20 25 30 Ay Thr Ser Asn Lys Leu Thr G n Leu Gy
Thr Phe G u Asp His Phe 35 40 45 Leu Ser Leu G n Arg
Met Phe Asn Asn Cys Gu Val Val Leu Gy Asn 50 55 60
Leu Gu He Thr Tyr Val G n Arg Asn Tyr Asp Leu Ser
Phe Leu Lys 65 70 75 80 Thr He Gn Gu Val Ala Gy
Tyr Val Leu He Ala Leu Asn Thr VvVal 85 90 95 Gu Arg H
e Pro Leu GQu Asn Leu Gdn He He Arg Gy Asn Mt Tyr
100 105 HO Tyr GQu Asn Ser Tyr Ala Leu Ala Val Leu
Ser Asn Tyr Asp Ala Asn 115 120 125 Lys Thr Gy Leu
Lys Gu Leu Pro Met Arg Asn Leu G n Gu H e Leu 130
135 140 H's Gy Ala Val Arg Phe Ser Asn Asn Pro Al a
Leu Cys Asn Val G ull20845 | . TXT
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145 150 155 160 Ser lie Gn Trp Arg Asp lie Val Ser
Ser Asp Phe Leu Ser Asn Met 165 170 175 Ser Met Asp
web@7CkaeAsn His Leu Ay Ser Cys A n Lys Cys ABQI/BED06/042812
180 185 190 Ser Cys Pro Asn Ay Ser Cys Trp Gy Ala
€ u Gu Asn Cys G n 195 200 205 Lys Leu Thr Lys
Refefepéeslle Cys Ala Gn Gn Cys Ser Gy Arg Cys Arg 210
215 220 Ay Lys Ser Pro Ser Asp Cys Cys His Asn G n
The dydoreoigagh @:1331 cQysciRSs @aﬁegaanwoﬁtad Hetein.Pro Arg
G u Ser Asp Cys Leu Val Cys Arg Lys Phe Arg Asp 245
250 255 Qu Ala Thr Cys Lys Asp Thr Cys Pro Pro Leu
Met Leu Tyr Asn Pro 260 265 270 Thr Thr Tyr Gn I\/Et

Hatauﬁ?‘ A?IE%%HI @0?51 M %agjéh z{ a%ggasﬁgry? %ep Q/g?vel target for
%%Vali%‘ﬁ%&z@é&% y Ser C,ys Val Arg Al a
Tyr Gu Met Gu Gu 305 310 315
Liu, @2@5 st%l @F?l @64)\«" IMyZ: aqypyel fpmor gutigopds exnresSey aiRt presented by
Ojwmgnggliopsa oghls. ";imamm(@yszzm Gy He Ay lie
Gy Gu Phe Lys Asp Ser Leu Ser H e Asn 340 345 350
Liu, Mil,3B. T, dah (200%) LroxM1B iFldQeleysrefed nglﬁnaﬁ‘éllo%ﬁﬁtoﬂa? and

S e S

N e Leu s . Thr Va
Xie, 95 & of et %se’f §B82@§§ Bleﬁfl%n Aﬁ?“?ﬁlvﬂrsﬁ and Biclges goriiin in primary
aﬁ‘d/&F%Pn ma," BrheancebdY ok 1830 1415 Leu
HlsAIaPhe LeuGIuHeHeArgGIyArgThr
Lys A n 420 425 430 Hs Ay G n Phe Ser Leu Al a Val
Val Ser Leu Asn H e Thr Ser Leu 435 440 445 Gy Leu
Arg Ser Leu Lys GQu He Ser Asp Gy Asp Val He H e
Ser 450 455 460 Gy Asn Lys Asn Leu Cys Tyr Ala Asn
Thr He Asn Trp Lys Lys Leu
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465 470 475 480 Phe Gy Thr Ser Gy Gn Lys Thr Lys H
e He Ser Asn Arg Gy G u 485 490 495 Asn Ser Cys Lys
wab@7Phsoely G n Val Cys His Ala Leu Cys Ser PrpOT/B58106/042812
505 510 Au @Ay Cs Trp Ay Pro Qu Pro Arg Asp Cys
Val Ser Cys Arg Asn 515 520 525 Val Ser Arg Gy Arg
A u Cys Val Asp Lys Cys Asn Leu Leu Gu dy 530 535
540 Gu Pro Arg Gu Phe Val Qu Asn Ser Gu Cys He
G@n Cys His Pro 545 550 555 560 Qu Cys Leu Pro @n
Ala Met Asn He Thr Cys Thr Gy Arg Ay Pro 565 570
575 Asp Asn Cys He An Cys Ala H's Tyr He Asp Ay
WecdBfig: H's Cys Val 580 585 590 Lys Thr. Cys Pro Ala Ay
Val Met Gy Qu Asn Asn Thr Leu Val Trp 595 600 605
Lys Tyr Ala Asp Ala Gy His Val Cys Hs Leu Cys H's
Pro Asn Cys 610 615 620 Thr Tyr Ay Ser 625 <210>
81120845 | . TXT <211> 405 <212> PRT <213> Hono

1. YaRicedd of4Q0n S Metordk 9 S%Sjgct,?%én@os‘iﬁ%mgl sBh@o 8y Al a

Ala Leu Leu Ala Leu Leu a Leu Cys Pro
Ala Ser Arg Ala Leu Gu GQu Lys Lys Val Cs An 20 25

. Thr_G.n Leu Gy Thr _Phe Qu,
s e Rl e b it et BB R it an
B A v R R
70 75 80 Thr lie An Qu Val Ala Ay Tyr Val Leu lie

L Thr. Val 85 90 95 Arg lie Pro Leu Gu
2. AR Wheeir e ehgmoHoNB Lo foor 25 agagpeent

3. The method of claim 1 wherein the EGFRVIII peptide is conjugated to keyhole limpet
hemocyanin (KLH).

4. The method of claim 1 further comprising the step of:
administering to the subject GM-CSF as an adjuvant in an effective amount

concurrently with the EGFRVIII peptide.

5. The method of claim 1 wherein the EGFRVIII peptide has the sequence H-
LEEKKGNYVVTDHS-OH (SEQ ID NO: 1).

6. The method of claim 1 wherein the EGFRVIII peptide has the sequence LEU-GLU-
GLU-LYS-LYS-GLY-ASN-TYR-VAL-VAL-THR-ASP-HIS (SEQ ID NO: 2)

7. The method of claim 1 wherein the EGFRVIII peptide has the sequence LEU-GLU-
GLU-LYS-LYS-GLY-ASN-TYR-VAL-VAL-THR-ASP-HIS-CYS (SEQ ID NO: 3) and
wherein KLH is conjugated to the CYS residue.

8. The method of claim 7 wherein the EGFRVIII peptide is conjugated to the KLH with a

heterobifunctional cross-linker.
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Tyr Qu Asn Ser Tyr Ala Leu Ala Val Leu Ser Asn Tyr

Asp Ala Asn 115 120 125 Lys Thr Gy Leu Lys Gu Leu
we@e@7NBi06Ar g Asn Leu G n Gu He Leu 130 135 1BOT/HE®06/042812

Gy Ala vVal Arg Phe Ser Asn Asn Pro Ala Leu Cys Asn

9. ’tﬁ‘(ﬁlm%dé akg % \xé}s]e e1% }é‘?erro Asn c&{‘al E%)E -%% rp‘gg\ﬂ@esrﬁccinimidyl
Ve (RppriBheitisd g p?%goﬁdnﬁdb]ﬂtéxﬁloateser Cys G n Lys Cys

Asp Pro 180 18 Ser Cys Pro Asn Gy Ser Cys Trp
Gy A a Gly Gu Gu Asn Cys G n 195 200 205 Lys Leu

hr d .
10. ¥ ns$a 5 Elel wiein YR hflaedesfiis Kol B 'S
AainS3dutiEN By Aeaptddia sl thefys 225 230 235 240 Thr Gy
Pro Arg Gu Ser Asp Cys Leu Val Cys Arg Lys Phe Arg

Asp 245 250 255 A u Ala Thr Cys Lys Asp Thr Cys Pro

ro Leu Le r .Asn Pro 260 265 27 Thr Thr Tyr
1. FidmpBpa KU Wil et eiymiipasidil pre oy
275 280 285 Ala Thr Cys Val Lys Lys Cys Pro Arg Asn
Tyr Val Val Thr Asp His 290 295 300 Ay Ser Cys Val
12. Pregmethad O sla@n f whkrginsihp ti@eer iTgp agtragytosta. G u G u 305
310 315 320 Asp Gy Val Arg Lys Cys Lys Lys Q/s A u
Gy Pro Cys Arg Lys Val 325 330 335 Cys Asn He

13. ﬁé/méjthﬁd Gt ¥lafeh U Wilgeik Vife AeRoBRFapbiic HRAt 13 aﬁouﬁ%@ agdlBgue.
350 Ala Thr Asn He Lys His Phe Lys Asn Cys Thr

Ser He Ser Gy Asp 355 360 365 Leu His He Leu Pro

| P Thr His T
14. Yiepide pf goith WRSinRp Bl TERP Hep  Tnopiindgacr 2
Hro¥axvhdshod, 385 390 395 400 He Thr Gy Leu Ser
405 <2105 0 <211> 405

15. The method of claim 1 wherein the tumor is a lung tumor.
16. The method of claim 1 wherein the tumor is a breast tumor.
17. The method of claim 1 wherein the tumor is a head and neck cancer.
18. A method of treating a tumor in a subject, comprising the steps of:
administering to the subject a treatment effective amount of an EGFRVIII peptide, the
EGFRVIII peptide conjugated to KLH;
administering to the subject GM-CSF as an adjuvant in an effective amount
concurrently with the EGFRvII peptide; and
administering to the subject a treatment effective amount of an alkylating agent.

19. The method of claim 18wherein the tumor is a malignant glioma.

20. The method of claim 18 wherein the tumor is an astrocytoma.
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<212> PRT <213> Hono sapi ens1120845 | . TXT <400> 9
Met Arg Pro Ser Gy Thr Ala Gy Ala Ala Leu Leu Al a

whew7losiweAl a 1 5 10 15 Ala Leu Cys Pro Al a SerP@r/ySmmoe042812

21.

22.

23.

24.

25.

Leu Gu Gu Lys Lys Val Cys G n 20 25 30 Ay Thr Ser
Asn Lys Leu Thr G n Leu Gy Thr Phe Gu Asp H s Phe 35
40 45 Leu Ser Leu A n Arg Met Phe Asn Asn Cys G u Val
Tﬁém’eﬁ%d@%laﬁﬁﬁS%e@ém%%ﬁHr Faluhg &dddr Tyr Val Gn
Asn Tyr Asp Leu Ser Phe Leu Lys 65 70 75 80 Thr
I|e Gn GJu Val Ala Gy Tyr Val Leu lie Ala Leu Asn

ie Pr U Asn Leu @n

Hhemefod il gaen J  adisain b gincn 66 brost wiestryr oo Ash
Ser Tyr Ala Leu Ala Val Leu Ser Asn Tyr Asp Ala Asn
115 120 125 Lys Thr Gy Leu Lys Qu Leu Pro Met Arg
Feamkdod Gf nla(ﬂl ll Slwlerdie thel3Cy1 4B apdat ibiesnZolondida oval

Phe Se A}?n Pro Ala Leu Cys Asn Val Gu 145
R i%%‘tlf@il 9§€?Pt lésﬁﬁleﬁ@g Arg Asp lie Val Ser Ser
Asp Phe Leu Ser Asn Met 165 170 175 Ser Met Asp Phe
Gn Asn Hs Leu Gy Ser Cys A n Lys Cys Asp Pro 180
TBSMEH0d S€ claly d 8 Rvlwreds theGimoSsra Hegd aild pedflopngdra G y
Gu Gu Asn Cys G n 195 200 205 Lys Leu Thr Lys lie
lie Cys Ala A n An Cys Ser Ay Arg Cys Arg 210 215
220 Gy Lys Ser Pro Ser Asp Cys Cys His Asn A n Cys
Ala Ala Gy Cys 225 230 235 240 Thr Ay Pro Arg Gu
BSancthspolyating a tMabr @yssubiegt, cympiRbieg Aregtes 245 250
255 Gu Ala Thr Cys Lys Asp Thr Cys Pro Pro Leu l\/bt
Leu Tyr Asn Pro 260 265 270 Thr Thr Tyr A n Met
V@hmﬁﬁs@elﬁﬁgt @1#‘ L@é/ct LY Sathyeht «%@qu% gmg.lﬁ{t A aﬁﬁocul%éfsvaccme and
Al'a r a s Lys S

Asn Tyr Val Val

a treathiant é¥getie amount of temozolomide or a pharmaceutwally acceptable salt thereof.

26.
27.
28.

209.

30.

31.

32.

The method of claim 25 wherein the anti-tumor vaccine éo'mprises an isolated antigen.
The method of claim 25 wherein the anti-tumor vaccine comprises killed tumor cells.
The method of claim 25 wherein the anti-tumor vaccine comprises a fraction of tumor
cells.

The method of claim 25 wherein the anti-tumor vaccine comprises an antigen selected
from the group consisting of Cyclin-dependent kinase 4; B-catenin ; Caspase-8; MAGE-
1;MAGE-3; Tyrosinase; Surface Ig idiotype; Her-2/neu Receptor; MUC-1; HPV E6
and E7; CD5 Idiotype CAMPATH-1, CD20; Cell surface glycoprotein CEA, mucin-1;
Cell surface carbohydrate Lewis™; CA-125; Epidermal growth factor receptor;
p185HER2; IL-2R; FAP-a; Tenascin; EphA2, FoxM1B, AIM-2, survivin, and a
metalloproteinase.

The method of claim 25 wherein GM-CSF is administered as an adjuvant in an effective

amount concurrently with EGFRVIII peptide.
The method of claim 25 wherein the tumor is a malignant glioma.

The method of claim 25 wherein the tumor is an astrocytoma.
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290 295 300 Gy Ser Cys Val Arg Ala Cys Gy Ala Asp

Ser Tyr Gu Met Ju Gu 305 310 315 320 Asp Ay Val
wore@7hby®eCys Lys Lys Cys Gu Gy Pro Cys Arg LPGT/U81006/042812

325 330 335 Cys Asn Gy lie Ay He Gy Gu Phe Lys

Asp Ser Leu Ser lie Asn 340 345 350 Ala Thr Asn lie

Lys H s Phe Lys Asn Cys Thr Ser He Ser Gy Asp 355

X ) | Arg Gy As
s hghiot ol e heie 10 Y

Gn Gu Leu Asp H e Leu Lys Thr Val Lys Gu 385 390

395 400 H e Thr
34. The method of claim 25 Wherem 5c'iua tumor 1s a breast tumor.

35. The method of claim 25 wherein the tumor is a head and neck tumor.

36. A method of treating a tumor in a subject, comprising the steps of:

administering to the subject a treatment effective amount of an anti-tumor vaccine and
a treatment effective amount of a chemotherapeutic agent which induces lymphopenia.

37. The method of claim 36 wherein the chemotherapeutic agent is an alkylating agent.

38. The method of claim 37 wherein the alkylating agent is temozolomide or a
pharmaceutically acceptable salt thereof.

39. The method of claim 36 wherein the tumor is a malignant glioma.

40. The method of claim 36 wherein the tumor is an astrocytoma.

41. The method of claim 36 wherein the tumor is a lung tumor.

42. The method of claim 36 wherein the tumor is a breast tumor.

43. The method of claim 36 wherein the anti-tumor vaccine comprises an antigen selected
from the group consisting of Cyclin-dependent kinase 4; -catenin ; Caspase-8; MAGE-
1:MAGE-3; Tyrosinase; Surface Ig idiotype; Her-2/neu Receptor; MUC-1; HPV E6
and E7; CD5 Idiotype CAMPATH-1, CD20; Cell surface glycoprotein CEA, mucin-1;
Cell surface carbohydrate Lewis™; CA-125; Epidermal growth factor receptor;
p185HER2; IL-2R; FAP-0; Tenascin; EphA2, FoxM1B, AIM-2, survivin, and a

metalloproteinase.
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