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Treg CELLS BACKGROUND [ 0001] The primary objective of cancer i nmunotherapy
is to prowoteittiso® elimnation through the activati on eCTiuse@t @3moa
adaptive i mmune responses and relies on the devel opnent of vaccination
strategi es endowed with the dual capability of inducing tunor-specific

| ynphocytes whil e overcom ng the nechani sns of i nmune tol erance. Use of
cancer i mrunot herapy can potentially result in tunor elimnation and
durable rem ssions with properly designed cancer vaccines. The specificity
i n i munot herapy of targeting malignant cells and avoiding normal cells can
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vice versa.. [0003]. Wil e nnunl ess for tunor.e cation,
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protective Thl response. A successful imunotherapy has to pronote "a Thl
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of tthﬂg&hMﬂQngﬁKﬁgﬁm@ﬂ&&mEmy P3+ T regulatory (Treg) cells. These Treg
cells critically contribute to the occurrence and persistence of tunor
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[0003] While Thl immunity is essential for tumor eradication, in some patients the tumor can
continue to grow in the presence of a Thl environment. Tumors, therefore, can successfully
suppress and avoid a protective Thl response. A successful immunotherapy has to promote a
Thl environment and also disable tumor avoidance mechanisms and counter natural tolerance
circuits that prevent immune destruction of normal tissues.
[0004] Many of the mechanisms that impede anti-tumor immunity are a result of the activity of
CD4+CD25+FoxP3+ T regulatory (Treg) cells. These Treg cells critically contribute to the
occurrence and persistence of tumor —induced tolerance and are the dominant immune escape
mechanism in early tumor progression. Treg expansion observed during tumor progresssion may
result from the proliferation of naturally occurring Tregs (nTregs) or from conversion of
CD4'CD25FoxP3™ T cells into CD4"CD25"FoxP3" Tregs (iTregs). Tregs dampen immune
responses by suppressing the function of the effectors CD4+, CD8+, and natural killer (NK) cells
and by inhibiting dendritic cell activation. Because Tregs are one of the main barriers for the

eradication of tumors by immune cells, their therapeutic depletion or their functional inactivation



usi ng drugs or antibodies inproves responses to cancer i mmunotherapy.
However, the selective elimnation or inactivation of Tregs constitutes a
maj or chawbengeéshmeause these cells share the sane surf &CE/USIHBBRIES
activated conventional, nonsuppressive T cells. Antibody-based approaches,
for exanple, indistinguishably target both Tregs and activated effector T

| ymphocytes. [0005] The use of an anti-cancer vacci ne contai ning CRCL
(Chaperone Rich Cell Lysate) has been _shown to provide inmmnostinul atory
effects. The CRCL is generated fromtufior cell |ysates by an isoelectric
focusing technique. CRCL-treated dendritic cells and nmacrophages resi st
Treg inhibition and retain the production of pro-inflammtory cytoki nes and
| MUN@Sink i %%t&rahtib@ii&rﬁfrﬁ}ﬁbves HouRM s to Bartbiet @fitnusbtheapy. 0HoWRG:, BR stleegvseens
to be unlikely since the survival of Treg, FoxP3 expression and
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devel opnment of protective type-1 I nmune responses. However, the effects of
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activation-induced cell death and that this cytokine m ght regulate the
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pr esent rnvention relates to-a method o suppr 8k ng 1 nmune 161 EFanceof a
di seagelléwing eRpdsufto.CRIME. met hod i ncl udes decreasing the i munosuppr essive
activi té/ of Treg cells by adm nistering a therapeutic conposition
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stinulating . a therapeutic jjnmmune effect in a patjenf. The nmethod includes
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wher ei h decreasing and/or inhibitingthe activity of the Treg cells induces
a t hertgpelimnuet esponegaithstevehehadeBeds ef iypetlheytgandsemicluding IFN-y, on Treg

have been inconsistent. As an essential effector cytokine for cell-mediated immunity, exogenous

or autocrine IFN-y can negatively regulate Treg generation. In parallel with this concept, other

studies have found that IFN-y enhances activation-induced cell death and that this cytokine

might regulate the expansion and persistence of effector T cells by enhancing intrinsic and

extrinsic pathway-dependent apoptosis.

SUMMARY
[0007] In one aspect, the present invention relates to a method of suppressing immune tolerance
of a disease in a patient. The method includes decreasing the immunosuppressive activity of

Treg cells by administering a therapeutic composition comprising allogeneic Th1 cells to a



[0009] In a further aspect, the present invention relates to a nmethod of

i npai ring the i munosuppressive functions in a patient. The nethod i ncl udes
decr easi nyorha/i3m¥anosuppr essi ve activity of Treg cel | sPoy/isdotitiosperi ng a
t herapeutic conposition conprising allogeneic Thl cells to a patient

wher ei n decreasing and/or inhibiting the activity of the Treg cells reduces
t he i nmunosuppressive functions in the patient. [0010] In yet another
aspect, the present invention relates to a nethod of suppressing i mune

tol erance and pronoting a therapeuti ceffect in patients with a di sease

conprising adm nistering activated Thl cells and a source of disease
antigens wherein the Thl cells and the di sease antigens are adm ni stered at

t he saagedtogBdrti@riecle@Oad hnd/or iikibitehef tHE hérBlityaFRIRCTreg IcBis lREESS file intiv@idt | on
relates to a conmposition conprising a source of disease antigens and an
adj uvaplerapprepidiscashantigenelidbe pffangens are contai ned within chaperone
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tunmor cell 4ines and treated wth activated emlh-1 cells %}?ﬁéﬁ%tﬁ g. 1B is
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resus %%HQ{% Gy dif) aei £ fs Bl oCMa/dy %Efﬁﬁitiﬁg kile dcki0Ry oPRE ThE LRGN ML, BRldpeated
emTh-1 cells. [0014] Fg. 2A1s a dot plot” that shows the effect on FoxP3
expr esticomgainsintha diseast ig dlelmitiamte cul tured with T-cell expander beads either

Wih obadhibout O (3L, In the presence or absence, of enflhf. supernatant.
immunosuppressive functions in a patient. The method includes decreasing the
immunosuppressive activity of Treg cells by administering a therapeutic composition comprising
allogeneic Thl cells to a patient wherein decreasing and/or inhibiting the activity of the Treg
cells reduces the immunosuppressive functions in the patient.

[0010] In yet another aspect, the present invention relates to a method of suppressing immune
tolerance and promoting a therapeutic effect in patients with a disease comprising administering
activated Th1 cells and a source of disease antigens wherein the Th1 cells and the disease
antigens are administered at the same location.
[0011] In yet a further aspect, the present invention relates to a composition comprising a source
of disease antigens and an adjuvant wherein the disease antigens are contained within chaperone
proteins and the adjuvant comprises activated allogeneic Thl cells.

BRIEF DESCRIPTION OF THE DRAWINGS
[0012] Fig. 1A is a dot plot that shows the effect on FoxP3 expression when naive T cells are
resuspended with different tumor cell lines and treated with activated emTh-1 cells
[0013] Fig. 1B is a bar graph that shows the effect on FoxP3 expression when naive T cells are
resuspended with different tumor cell lines and treated with activated emTh-1 cells.
[0014] Fig. 2A is a dot plot that shows the effect on FoxP3 expression when naive T cells are

cultured with T-cell expander beads either with or without TGF-f1, in the presence or absence of

emTh-1 supernatant.



[0015] Fig. 2B is a histogramthat shows the effect on FoxP3 expression
when nave T cells are cultured with T-cell expander beads either with or

wi t hout T™BB-2pB1130348 t he presence or absence of eniTh-1 skp&fusae1a0s209¢ 0016]
Fig. 2Cis a bar graph show ng percentage of CD4+CD25- FoxP3- activated T
cells in total CD4+ T |ynphocytes. [0017] Fig. 2D is a dot plot show ng the
expression of transcription factors FoxP3, Thbet, and GATA-3 in cells
cultured as described in Fig. 2A. [0018] Fig. 2E is a bar graph of the
expression of FoxP3 in cells cultur ed“as described in Fi g. 2Awith the

i ndi cated concentration of enfTh-1 supernatant. [0019] Fig. 2F is a bar
graph of the imunosuppressive activity of residual FoxP3-expressing cells
gener 0@ iFie. IIBRispr iasopet Oht HOR-the SHERIONFAPE .expROA] whed naiRE&T &l118 abar
graph that shows eniTh-1 supernatant inhibiting the suppressive activity of
converctberef pridgl-gell ppangdrags gthgr with or svidopaF GEridph the fresens s ahsppec

cells wth; T- xpander beads with or wthout TG--f31 in the presence or
absengﬁhf)hflgurﬁ%ﬁ{-a&anguper natant with or w thout blocking antibodi es agai nst
mouse [00A6] Fig.[200i2 2]baFpgph 3Bowinig petvantage afp@iDY HED2 SHawws ™ natrented T etllssinwbtah
T-cell e der beads with or without TGF-f31 in the presence or absence of
enth- F%%Eﬁpmiham’ww th or without blocking antibodi es agai nst agai nst
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T I ynphocytes isolated from |l /-" nmouse spleens and cultured as
descr i(b&BAi hinkels cBred H0R4¢ritkedgn F&D2As a bar graph that shows the

per CeRhA SFONRA, SR SRRh AP R LSOLPRSSY ! DM Lo odlBRg bl s and
with the indicated concentration of emTh-1 supernatant.
[0019] Fig. 2F is a bar graph of the immunosuppressive activity of residual FoxP3-expressing
cells generated in the presence of emTh-1 supernatant.
[0020] Fig. 2G is a bar graph that shows emTh-1 supernatant inhibiting the suppressive activity
of converted iTreg cells.
[0021] Fig. 3A is a bar graph that shows naive T cells with T-cell expander beads with or
without TGF-B1 in the presence or absence of emTh-1 supernatant with or without blocking
antibodies against mouse IFN-y.
[0022] Fig. 3B is a bar graph that shows naive T cells with T-cell expander beads with or
without TGF-B1 in the presence or absence of emTh-1 supernatant with or without blocking
antibodies against against mouse TNF-a .
[0023] Fig. 3C is a dot plot of the FoxP3 expression in naive T lymphocytes isolated from IFN-
YR mouse spleens and cultured as described in Fig. 3A.
[0024] Fig. 3D is a bar graph that shows the percentage FoxP3 expressing cells isolated from
IFN-yR™ mouse spleens and cultured as described in Fig. 3A.
[0025] Fig. 4A is a plot showing nTreg (CD4"CD25"Treg) immunosuppressive function
inhibited by emTh-1.
[0026] Fig. 4B is a bar graph showing nTreg (CD4"CD25 Treg) immunosuppressive function
inhibited by emTh-1.
[0027] Fig. 4C is a bar graph nTreg (CD4"CD25 Treg) immunosuppressive function inhibited
by emTh-1.



[0025] Fig. 4Ais a plot show ng nTreg (CD4+CD25Treg) i nmunosuppressive
function inhibited by enirh-1. [0026] Fig. 4B is a bar graph show ng nTreg

( CD4+CD25¥pegiv/idmsanosuppr essi ve function inhibited by @6ThS2011[0802¥] Fig.
4C is a bar graph nTreg (CD4+CD25Treg) i munosuppressive function inhibited
by enirh-1. WD 2011/ 130249PCT/ US2011/ 032090 -5- [0028] Fig. 4D is a bar
graph showing the I|FN-y concentration in cells described for Fig. 4A

[0029] Fig. 4E is a plot that shows h n emrh-1 supernatant reduces hunan
Treg suppressive function and pronotes effector T-cell resistance to
Treg-nedi ated inhibition. [0030] Fig. 4F is a plot that shows human enh-1
super nat ant reduces human Treg suppressive function and pronotes effector
T- cel I[00283iF5¢.aMER attar Erpl sh®ingtRATANM icOhdeh0ftion iAQ3N{ ddst@bedcfr Fis. aAgr aph
showi ng the effect of vaccines on nave Balb/c mce injected with 12B1 cells
and adi&‘m] dtie riddis crtet thatnshaws hymag eguifbl Aerertas redisehhareL TegduapiFpive

99920 iy 551y SR PO AR, el e Slapbg,on nove Sal bl
conbi 1716300 Figf4Hietalpl @RELt shod's édfan EmTh-1 supernatant reduces human Treg suppressive
function and promotes effector T-cell resistance to Treg-mediated inhibition.
[0031] Fig. SA is a graph showing the effect of vaccines on naive Balb/c mice injected with
12B1 cells and administered CRCL, emTh-1 or a combination of both CRCL and emTh-1.
[0032] Fig. 5B is a graph showing the effect of vaccines on naive Balb/c mice injected with
12B1 cells and administered CRCL, emTh-1 or a combination of both CRCL and emTh-1.
[0033] Fig. 5C is a graph showing the effect of vaccines on naive Balb/c mice injected with
12B1 cells and administered a combination of both CRCL and emTh-1 or CRCL, emTh-1 and
anti-asialo GM1 antibodies
[0034] Fig. 5D is graph showing the effect of vaccines on C57BL/6 mice injected with B16 cells
and administered a combination of emTh-1 and B16 CRCL.
[0035] Figs. 6A-6D is a plot showing the tumor volume in mice and is indicative of the tumor
specific immunity induced by emTh-1 plus CRCL immunotherapy.
[0036] Fig. 7A is a bar graph showing the effects of emTh-1 cells plus CRCL immunotherapy on
antitumoral T lymphocytes.
[0037] Fig. 7B is a dot plot showing that emTh-1 cells skew the differentiation of naive T
lymphocytes toward CD4"CD25"FoxP3" effector T cells rather than Tregs in vivo.
[0038] Fig. 7C is a bar graph showing that emTh-1 cells impair Treg suppressive function in
vivo.
DETAILED DESCRIPTION
[0039] The present invention includes a method for suppressing immune tolerance of disease
antigens and/or disabling tumor immunoavoidance mechanisms in a patient. The method also
includes stimulating immunity against the disease antigens, in particular Thl immunity. Both
the suppression of immune tolerance and stimulation of anti-disease antigen immunity can be
developed by the administration of a therapeutic composition that includes a source of disease

antigen and allogeneic Thl cells, preferably allogeneic, activated Thl cells as adjuvant.



[0033] Fig. 5Cis a graph showi ng the effect of vaccines on nave Bal b/c
mce injected wwth 12B1 cells and adm ni stered a conbi nati on of both CRCL
and eniTh-woap110B®49 enTh-1 and anti-asial o GML anti bodi @ST[U30B4}035pg. 5D i s
graph showi ng the effect of vaccines on C57BL/6 mice injected with B16
cells and adm ni stered a conbi nati on of enTh-1 and B16 CRCL. [0035] Figs.
6A-6D is a plot showing the tunor volune in mce and is indicative of the
tunmor specific imunity induced by enfTh-1 plus CRCL i mrunot herapy. [0036]
Fig. 7A is a bar graph showing the effcts of enTh-1 cells plus CRCL

| mmunot herapy on antitunoral T |ynphocytes. [0037] Fig. 7B is a dot plot
showi ng that enTh-1 cells skew the differentiation of nave T | ynphocytes
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Fig. 7Cis a bar graph showing that enTh-1 cells inpair Treg suppressive
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Thl cdl-t&dlsd€DaiA2AnE oxP3W0Oo20it g/ ceBO 28 PRETDUSPZEAXP30-32@80red to herein as iTreg.
The suppressive activity of both naturally occuring Treg (nTreg) cells and iTreg cells can be
reduced or eliminated. The methods of the present invention advantageously inhibit the
immunosuppressive activity of Treg while simultaneously promoting the function of
conventional effector T lymphocytes in the patient. The inhibitory activity of the therapeutic
composition on Treg is dependent on IFN-y, which in preferred compositions is produced by the
em-Thl cells which in turn increase the production of IFN-y from host innate and adaptive
immune cells.
[0041] “Suppression of immune tolerance™ as referred to herein relates to suppressing the ability
of the patient’s immune system to tolerate the presence of disease antigens including any natural
tolerance and/or suppression of tumor avoidance by the patient’s immune system.
[0042] The methods described herein can be used to treat a variety of diseases in a patient. The
disease can be cancerous or non-cancerous. Cancerous diseases can include cancers that
generate tumors as well as cancers that do not produce tumors such as hematological
malignancies. Non-cancerous diseases can include, for example, diseases caused by a pathogen
or pathogens. The tumors may be present in a variety of locations in the patient including breast,
lungs, liver, stomach, skin, pancreas and the like. The patients can be human or non-human.
[0043] The methods of the present invention can include administering a therapeutic
composition to a patient wherein administration of the composition can suppress the tolerance of
disease and/or disease antigens by the patient’s immune system. Administration of the
therapeutic composition to a patient can disable the tumor avoidance mechanisms in a patient
and lead to better tumor eradication. Preferably, administration of the therapeutic composition

can suppress the activity of Treg cells that are CD4+CD25+FoxP3+. “Treg” cells as referred to



-6- Cenerally, the allogeneic Thl cells are activated, effector/nmenory Thi
(emTh-1) cells. The therapeutic conposition can also include disease rel ated
ant i gens wWaa@bori3baagat es cont ai ni ng di sease rel ated anti gemaiS2pnas@p@abl y a

m xture of chaperone proteins isolated fromdi seased tissue, such as
Charperone Rich Cell Lysate (CRCL) . [0040] In the present invention, the
nmet hod for suppression of inmune tol erance can include inpairing the
suppressive activity of Treg cells. The nmethod can inhibit the conversion
of nave T-cells (CD4+CD25-FoxP3-) to Treg cells (CD4+CD25+FoxP3+), referred
to herein as i Treg. The suppressive activity of both naturally occuring
Treg (nTreg) cells and i Treg cells can be reduced or elimnated. The

met hodigredf rélhe toregaiatory Muediisi tan advaDy-agPesskoxP3Rhndl inchlde both nTreg and

i mrunosuppressive activity of Treg while sinultaneo%iéygpronnting t he
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Non- cancer ous di seases can include, for exanple, diseases caused by a
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pati ent wherein adm nistration of the conposition can suppress the
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2011/ %@&%Qlf)g{/ M%Q%ﬂlélgﬁagﬁoco'n?position. The use of IFN-gamma and/or CD40L in the
therapeutic composition can block the immunosuppressive activity of Treg without the hindering
the activity of the effector T lymphocytes. Preferrably, the IFN-gamma is produced naturally
from activated Thl cells whereby these cells also express CD40L on the surface which can
upregulate the expression of IL-12 in host immune cells leading to increased host IFN-gamma
production.
[0047] The methods of the present invention can also include skewing the differentiation of the
naive T-cells to CD4+CD25+Tbet+GATA3- phenotype (Tbet+ cells). Administration of the
therapeutic composition can skew the conversion of naive T-cells to the Tbet+ cells which are
indicative of a Thl immune environment in a patient. The presence of Tbet+ can lead to
promotion of a Thl environment and to suppression of the immune tolerance activity due to the

promotion away from the production of Treg cells.



herein relate to regulatory T-cells that are CD4+CD25+FoxP3+ and i ncl ude
both nTreg and i Treg. Nave T-cells as referred to herein are T-cells that
are CD4+CBO20HmMSPARY. [ 0044] The net hods of the present iPaYaAseélon3ione! ude
suppressing the activity of Treg cells in a variety of ways. The
suppression of the activity of Treg cells can be, for exanple, by
inhibiting the conversion of nave T-cells to iTreg cells. The nethod can

i ncl ude adm ni stration of therapeutic conpositions described herein that
interfere with the conversion of naveells to Treg cells, for exanple, by
nodul ating the activity of FoxP3. FoxP3 is a transcription factor that is a
mar ker for cells which are capabl e of causing i mmune suppression activity.
The aljo@s8s TherpréRvelnsahtic intRPSadmingst@eld a ifferégrutin dbpbdioth tHhatkuppiesseel |
does not perform suppressive functions. [0045] The nethod of the present

i nventthopctvaty ofl Tee welant desciibemiuthstetiodrathorat The HrFaguie CPBPPHtiYt 68 to
enhang er:s: .0 f i I g | e G ells
- addy i e R AP BRI P iePRGE arc Bl SThe PLLIHE il

st i muletfectoiVhentoherapdlst (CD4TRPes DGR Yse then Thhepheabtype s(Cii4+t Hecqiisethant

i nvention may al so_suppress e activity of nTreg and/or. i Treg cells in the
pati erPI“?‘{]“ffedﬁ%IIY e Wlhole Ch egfrsgtar/maoméf hlrgelcie evaed b fime of
| FN- 9apmiu1 AbrofiEin b @ RS %gﬁti&ﬁeané%fe}’ﬂe& Yo Qfrefl& PR 1GRIL S TRR ?/ré?érréd‘e

. The TFN-ga d/o oL t of the

i nclusion of CDAOL nma an r CH4 can be used as pa
t her apetitationgoethod it by the Thes-liisenpbf CEN- gah@R28 rvdffoce GdlkCules ontthe T-cells.

t hera tic.canposition can bl.ock.the i nosuppr essi,ve t]vi o) e

i ¢ hon e bR TR RehoR e He il g Sfore i th puBitsn. 11 SR Lbailprderabhd
Pr ef er i wat I u I i I
her o D B B O A e e

t he exprcbsssilbN-of GNM-GSF,iand HiN¥k-o) milthese emilhs! takidiragraferabhcaliagsesic lipdhe

| FN- ga pr.aduct i on. 047 he t haods of the . present jnventd gn can al so
el QBB TRt T e o PO TP e era B ol Y US PPl
CDA+Ch2436 Beetts GAF ARy plaabahyiped (dheiinisehtis) in bAEHE: s 8éscabédinh 0 Patedt No.
t herapeutic conposition can skew the conversion of nave T-cells to the

Thet + @S 1viRildH-Nee Path elathcecepaents arhincpipipid Bergin Bhirieensen Acpeaident .
The preﬁ‘?ﬁlnf%e]?sf cqIPBE TP thE Aflerhfeudil LBRIHoR! oﬁgiegcrimh RIA " QR AL Afch LO
suppression o the 7 mmine tol erance actrvity due to the pronotion away from
t he pmoThictdlbrurobvalably welket the traA¥EMAGKL M 1 SAISPESMUEAA1ANAE20 Ferafies.[10648]

The present invention jncludes_adm nisterjng a.therapeutic, conposition that
suppr @fi%%elt Qéheééf'ilw?alﬂq eﬁfrl%af@@rr t IIEIéngICPBf&E Cﬁ'cﬁaetﬁrést%ts ﬁﬂét%@s%.

The t hef@aRRUAILE weAPAR! {cbPd of s iGnUEE ThE MBrapfIENEisttfon Y@k §rédent €St
a portion are T-cells. The T-cells are preferably effector/nmenory T-cells

( CD45 RventiQDEAUL [be nlesatbed he theh¢onpdxe b cyiperi§i@D4etivitase¢rh §hilhalls poothecpentiN- y
and not IL-4). The effector/menory Thl cells ar ctivat ed at.. t tine of
For APPSR R PR B St RoRPOE. PUF GhEeraRgTPer bt OIS MEP foas'Biir. 1
cel | s.chdfgeRitRlsané el vatdih Vit éc@fli_e e kol vesiony AlfLinCtheSopd GtkihBGnwintio3rand
CD28 surface nol ecules on the T-cells. Oher activation nmethods are al so

wi t hi mopHingepeponents keemphdrellsrsucirpelfdhgrmmagei KDAM aneleepPy express
CD40L el i d I . of - inf
DAk TR g STRcSh Bher B L AHERASLS ATRITLS RO AT BErn

pr ef enedleyihalck apefRimeda@cd bLa Tall i e@RironAedtiivahd paticdt aedrBhsuppean theinpathor med
as described, for exanple, in US Patent No. 7,435,592 to Har-Noy and .

f or multelewacy of disawerAngiernt by the Patisas f & same pacferrd spbpaimgntspaice theragsutic
7,402, , - Noy , ) [E.d, 1AC , L0

ot or Aol P NBY Bl 055.08) SR AR P BLALR B
conposht iioclude oe | dyecholne rdidense Sucdenact ifvatoed tiamllohe catipen as endwddd abltiee

under the Lnadegark,ALLCSTl%lfronIInnunovative Ther%png%, Ltd., of Israel.
Ot her CAEPPYHPRANGINBERMSTEY PE JET e AR AR¥EBi SOU it AN CRUSHCERY TSt i s
S1 M1 0t ufaBRSGuCelhid bAhelSie Wil Nid ForSGARBIO Teld1htideY 4t bOGourl e

t herapeutic conposition of the present invention w escribed in the
cont extonoflivergreellsiongraatiimsattbd sonith- haehl sabhbe friemedhbautlysitesormpediptiorons
containing cells prepared using other nethods but having simlar functional
characteristics are all within the scope of the invention. Also in the
scope of the invention are non-living conponents of enrh-1 cells, such as

| FN- ganma and CDAOL nol ecul es. [0049] In addition to enlTh-1 cells, the

t herapeutic conposition can include other conponents that enhance the

mai nt enance of a Thl environment in the patient and/or suppress the immune
tol erance of disease antigens by the patient. In some preferred

enbodi nents, the therapeutic conposition can also include antigens

S L T I S T T —— " o o o " o " o o o



WO 2011/ 130249PCT/ US2011/ 032090 -9- inactivated (or other inactivation
nmet hod), used as whole cells or organisns or |ysates therefrom In sone

pr ef er r edworzbudizmnt s, tunor cells or tunor cell |ysat ePCTAS261@09209@s t he
cell source material for the antigens. The cell source material can be
derived from autol ogous or allogeneic cell sources or fromcell I|ines.

Antigens can al so be sourced from naked DNA or RNA, which encode for
antigens. The nuclear material can be used al one or incorporated with viral
vectors. Anot her exanple of antigen stlrce is anti-idi otypi c anti bodi es or
portions thereof that mmc antigens, or other nethods to mmc the
structure of an antigen. Antigen-pul sed or transfected dendritic cells (DO

can aligRtibged brasilidr g tiSQnCAethod), hedeRMaRsd tdIRdr ofdisHXs dratkals (RitHed. Wit h
pepti des or whol e proteins, reconbi nant proteins, or nRNA or DNA encodi ng
for ardtisg@s(psgierred emﬁedmnésaﬁurb@r galis e twinph celblysates 6at AFTHE 18y thheelhpruretens,

or t hq'nzl?&laq o d@% 8{1/1??&:'?@]: 3}:]1 %1 sour fﬁla{e hleyageti Je?w@élj (ﬁjanfﬁ.lt&%k&%vdr afd geneic

| entivirus, ain ese“ant1 gen~source
conporeh tsSuICéH’IOIbEOMSIEﬁ lalesn&ntigeinb et alsh ebeBGurc[eﬂ) waai nfleel DNA@r RN wdtich

associ ated anti gens TAA) can al so be used in the, therap corrp05|t| on,
exanme@godarfa Aty {RRsicriag sabe vp %JQP%S%@COWQF%WP ih-pige] yoctors!

tumor - SRR, fe'x&mgk!t &t ﬁﬁlggﬁ’ NGurklE 99 'Aﬁﬁ %dlot%zﬂfcharﬁ%o% of rpoh?bn% 4h&8bNhalMHlYhio

oncogenes such 3, and ras (K-and Hras), cancer testes antigens, such
as MAGH{ig€BAGH athdr m‘qftIES@ 19 nmomer th@)@;muewsedf 31e Iaﬁtlgmt iAgeigen-pulstd as triviBicted
cyclin Bl, . Her2- , . W, p53, SART-1, PRAME 15, d ral, anti

such dendgis g (BRY:caRatedt hETiEER Ok 1b SHoRAPREION 0B PY b OPUrE r o
enbodiyigntpe ?ﬁd},@ SNEIHGRNIpEotEIATPRREAbIMRAN prateintder GHRNAI ofODRAC RAGKS BN For
proteins so known as heat 'shock proteins) isolated fromdead infected

t i ssuantgen(simor she Hatcaghlo Kugsed ovih resllg Hsp’yalran@ tharentganie ondo D¢ sragebs of

the i sponse, to.bacterij al fun and I‘aSltI Ch tho Tunor
dor v REsS SRESRSLGelf S ol Rl AR, PRGRE Sy BRE ORI e Al an

gr p94/oy peg atrepes sbaea c@iﬁﬁ@ﬂ:&tsh&h%@ ub&l fefe/eithsuteid BCL i ve vacci nes,
prodUC| antitunor inmune responses in animals and in man., This approach

uti | i 28850 fnepenmae tbmﬁa@ﬁfgvcm@pémae@& (SAAIt sadsalsprist Biedsine gt thgrapeutic
r esponsi L& 6L exhhik ﬁler[é Oo%?%z& eﬁ&&dcamgﬁggfégg%o GYAR aQ&%ﬁeﬂﬁ? ”lﬂﬂﬂf PUSmor-

cel | ul'ar “"procésses rtain nes in extrace mlieu can
al so Bpedfipaibtaecdfenepdeduats, nghiasfadle-4afccasaap My M- ﬂmmngetryesdmﬂl dspBheid

Syst o (KP4 BRas Fyrepr SHBS ST tHoar. arl PSSR g U0 | GRS RAT O

Wi th KSR ahfi@F such as MUCI, cyclin B1, Her2-neu, CEA, WT, p53, SART-1, PRAME, pl15, and
viral antigens such as HPV E7, EBV-derived antigens and telomerase.
[0051] In a preferred embodiment, the antigenic component can include one or more chaperone
proteins (also known as heat shock proteins) isolated from dead infected tissue or tumors. Heat
shock proteins (HSP) are among the major targets of the immune response to bacterial, fungal
and parasitic pathogens. Tumor derived heat shock protein (hsp)-peptide complexes (particularly
hsp70 and grp94/gp96) have been demonstrated to serve as effective vaccines, producing anti-
tumor immune responses in animals and in man. This approach utilizes the peptide binding
properties of stress proteins that are responsible for their functions as molecular chaperones in
numerous cellular processes.
[0052] Certain chaperones in extracellular milieu can also be capable of modulating innate and
adaptive immunity due to their ability to chaperone polypeptides and to interact with the host's

immune system, particularly professional antigen-presenting cells. Vaccination with HSP from



WO 2011/ 130249PCT/ US2011/ 032090 -10- tunors can elicit an anti-tunor
response, and down-regul ate i mmune suppressi on nmechani sns. The

i mmuNnogerwoi2d11/18024bISPs can be derived fromthe anti geni ®Cpaseé1dm32098 t h

whi ch they associate. [0053] A preferred nmethod for isolation of chaperone
proteins for use as an antigen source is described by Katsantis in US Pat
No. 6, 875,849. Additional nmethods are described by Srivastava in US Pat
Nos. 6, 797,480; 6,187,312, 6,162, 436; 6,139, 841; 6, 136, 315; and 5, 837, 251.
The HSP can al so be pulsed with antigé's, i ncl udi ng peptides, whole cells
or cell lysates. [0054] In one enbodinment, tunor-derived Chaperone Rich
Cell Lysate (CRCL) is used as an antigen source and is obtained by the
enri chimsits @h eibe aajnarusbapspone, Pdieynsedul AMihhibe shyfsédsdnuskd@nRnisS ee
solution-isolectric focusing FFS—IEF) t echni que as described in the
Exanpllds anegenikity of ddphy e besdesived grem el aatigeni¢ @sptigasowdhuvibch ghey
obtaig&gghﬁp to 5to 20 tinmes nore antigenic nmaterial and in less tine
conpar e 0 conventi onal techni ques. The FS-1EF nethod of multiple
chape60t3] o ppif@xedemethold fenisotagion bf diegdro@b pmtdinoforause las nincaltigsit andpeoiint i n

t f high yield.f t i lim.t t , W th
e ol Lo Webd LR RSl endally LIMASE L Soprce, dnd ik o
0055Ji, 1% ﬁﬂﬁi&s! ﬁ,'797,"4§@, 6?1”5{7',191‘2%,189,%@%,!@,‘?41{; Bé,el%,%%! thdv88$i pes Thame SO

[
be used in the pharmaceutical conposition o present invention,
i ncl udamglswholpelsed wrtb @anggamis simsludmgpaptides) wbble tchids ori cetldpratgani snms such as

live at ed ol.e m croorganis i nactj vat 1Cro i SNB

reconMn saperHBe ey RGrEPHLed GhytearoRbr! Fpoft BTk I ised as an

|'i popeptiidesourdyidRtdbtaiR@Pby dRSenrRhmeHPS UG UniTbE ERPeBMRI ¥8®ins from tumor

pol ysacchari des, used al one or conjugated to carrier elenments, such as

carri dysapreing néree calntian-swldsgiaupedsing GH5EIF)| tachpégueras| deseripgd am thegléxpnaples

conbi@g i onof a%ti%ens that are c%ggble Qf el .used for.t treat ment or
clow.” This technigy€ is a rapid and etficrent p ofedure 10t QDTalung u t S to. 20 times more

prevention of "diseases can be uSed in RETY erapeut| ornposition.” Anti gens

der i vedtifdnddinartiarindod e Aintogensarabid @hsentdaiMechisqu2it Tee FSIBurmabodnd may
be referred to herein as di sease causi ng antigens. Exanples of diseases

f r om WRHIERle ShERSGRHsCRR P ENEQVReEE 4ah e dediaple figipi aaclinieal sadpoipioin tsrmy ghi es,
wh i E s Lt Sq- A , . |
Fover High Hptdtbry AERRNANiePuRIS funcERihd M b RER oty lnfe il

Ger mamatvestsb esatmbapanths @atemeephal itis, nmeningitis, influenza, pneunococcal
infec&b@ﬂﬁ, rotavirus infections, AIDS (H VY1 and 2), cancers, HTLV1 and 2,
syphi P& Ip\additipge (B | 95RES EYENNRHAZY 1459 302 4%SEFF 9820147 52859l didase,

RSV i rf)fhgﬁﬁaicgﬁ‘t"f’qal Ié%p@sﬂ%%}* tﬁ@v\zﬁaser@gﬂ%ﬁpﬁ,eﬁ{@lﬁdinw&‘ﬂé ﬁi!icr_@&rglé‘ﬁi%s o?pﬁljt@-)
virus, tularema, Yersinia, st Nile virus, bacterial ailfments caused by

Chl ampedli she Neiigserghzisgononectheae, ligt r efitroerdc ushqe e umomosgnisvsr akaktivated
catarrhalis, Staphyl ococcus aureus or Haenophilus inflyuenza type B, .

mal ar if%ﬂfrqoéﬁaélﬁﬁﬁnirg"é) 1 é’[eBPiieésf‘%‘f PEOE%}PS’[QQS%%“FWSD% Cﬁﬁ%ﬁ%rlﬂ%oaﬁebﬂde&
enbodisgRfibic bifidehesaRRNIEE nEOUBAShEAN phRSIURETINLIGR bscanigdlee the
CRCL |ysate. The eniTh-1 cells and the | ysate individually pronotes Thl
i municesyiep glements, sughias comiepprofaies, eprdsabeeieds provi des an adj uvant to
incre vel f Thl .| [ I pr r | of
the TRap ol dF RS T EpeR cr Sol LG R, Aol Qoo BTN £ SRR LERE T

t hese tieancho bPpReaitHnaiTelivaiEbicaede usedtinehd therapperid ¢din@BMPAS Ahtighs Sefied hat

the conbination is nore effective than either conposition al one. )
from infectious pathogens can also serve as antigen sources and may be referred to herein as
disease causing antigens. Examples of diseases from which antigens can be sourced are:
diphtheria, tetanus, polio, rabies, whooping cough, hepatitis A, B and C, EBV, CMV, herpes 1
and 2, yellow fever, typhoid fever, chicken pox, variola (small pox), measles, mumps, German

measles, Japanese encephalitis, meningitis, influenza, pneumococcal infections, rotavirus

infections, AIDS (HIV1 and 2), cancers, HTLV1 and 2, syphilis, HPV, tuberculosis, Lyme



[ 0058] The therapeutic conposition may al so include other conponents or
factors that are capable of interfering with decreasing or inhibiting the

i mmune t overancsometivity of Treg cells. I n one enbodi mPaT/USkI8/08306¢ apeut i
conposition may include exogenous | FN-gamma. The | FNgamma nay be a purified
or a reconbi nant | FN-ganma. The therapeutic conposition may al so include
anti-TGF-beta anti bodies. TGF-beta generally increases the Treg cel
activity. The inclusion of anti-TG-- be%a anti bodies in the therapeutic
conposi tion can decrease the activity Treg cells. [0059] The therapeutic
conposition may be adm nistered via all the routes conventionally used

i ncluding the parenteral, intradermal, intranmuscul ar, subcutaneous or
mucos@liseh@UtRSV  Inflectioh, ATy pandkoelif)t Bendude fea@POmalarian aieiradl svldevirus,

adm ni st ered |ntranodally or intratunorally. The allogeneic enrh-1 cells
are pr’“élfl@l‘ffa%l 9f cgratipy d¥est r HE avigs |b@eﬁea@1e|aglrrﬂm pauseRhtioh &dhlanayibn.. I\brSérrefr red

dosage, |, & t%%"r(::ge&lsc ntré o:?a)% laI 8&§ﬁha§§ou ta]%n})foc%)gél C%u'le $ %{)9

i ntrader ma route pre erre t ween
cel | s Haemophilusavfinaita typeud enalam@a@dﬁnnﬁasm,rhsuedesm ltcs range that can

prim ener at the esired | mmune response are in the scope of
this .[h@?ﬁr 8RS PIE eé]e"%ﬁélm%taﬁé‘mpéu%ﬁ%eqsetr%wngaa ﬁaﬁfﬁ s one
or nNolhife QR@SII%{ZQ e difriher eafs arnﬁ%éﬂg OS@@&Q 1&&%951%%1%%0@& TH 1mn6un1ty

adm ni st er ed re than once, a secon the co sition m e
admi nibst éreedldaion efatht eglday selasnplrorvrdeﬁ enaldjuyasit tol malsaseYtlliZtleddy}smaIﬁtt @r'Thl

admni.strationo the first dose. onal s(ﬂ t he therapeutic
npo é}in{r}u(r)lﬁy ﬁ.ﬁ% 8 pé%mri)tﬁlsgp%rp%s&) %tpkﬁgélla%actllvﬁy addition, a synergistic response
2011/ 130 B4 RGTWhISP I A28 RpontArs BOEoRbRESI 8@ BefapdiidRdmposibhlsugeinhs are

first admnistered intradermally and then a CRCL conposition is
admi nitkg eanelinativnris dwrgrelif¢opive thanteethegomposidigniabme. These i ntr ader mal

i njec epeat.ed about.3-6 ti sadab ut 3-10 days order
tnen (0051 B8 BERRRLED o ARR ot By HEE 50 R ety B 8RRkl 4

i nt r avepables of ﬁhid#ﬁdrﬁig with §deeaRimhir 1ﬁl€1bitﬁlg&h@ NemoAs tdieancndiiviy of Gikg édm61]
The present invention also includes a nethod for stimulating a thera eutr C

i mundn ép¢ eebodimegt. tha therRpewERaMPErHgn ey riBelydfigr agRaoysTHNIng S uPpr 4831
activi f (iqur(‘gi ﬁl h

corrpr|gtsa%ﬁrrll!£‘1£l rgﬁ ggé elhck:édl'g?/ S I?atg?gbw i‘“i%éﬁr?t v%%er el h&lé cre s:‘gltrtfgg%}l also
i nhi biitdlade mlrteT@ﬂbem taytﬂmzfdletsheTtl}rFel@ta: gbﬁaalil;ndmmeatﬁeh’éregp&:ﬂt aativerhf e"ﬁhe

against the d in the p len The pr.esent i.nvention al sq inglude
met hod"B#sie ﬁ?@ﬁ%ﬁ HHIBRRIGS b dRSRRASF GREPPYHRD P %C&alﬁ? gﬁtacewapr si ng

decr qurb%1gelfshe I mrunosuppr essi ve activity of Treg cells by adm nistering a
t herapeutic conposition conprising allogeneic Thl cells to a patient
wher ei[ﬁﬂiﬂ)éc'lﬂlealserra]g:uan adbowposiribn imayi begadnigisteced vintall thé roties damegntomally usetuces
the i (9 ressrvefu[nctloqs in the kpatlent EXAVPLES terla{s and
Net hodicluding the parenteral, intradermal, intramuscular, subcutaneous or mucosal routes. In certain
embodiments, the composition may also be administered intranodally or intratumorally. The
allogeneic emTh-1 cells are preferably derived from a deliberately HLA-mismatched donor.
Preferred dosage in a therapeutic composition is at least about 1 x 10’ cells for intradermal route
and more preferred is between about 5 x 107 to 1 x 10 cells for intravenous route. Dosages of
outside this range that can primarily generate the desired immune response are also within the
scope of this invention.
[0060] The therapeutic composition may be administered one or more times and by different
routes at each administration. If administered more than once, a second dose of the composition

may be administered at least 3 days and preferably at least 7-14 days after administration of the

first dose. Additional doses of the therapeutic composition may be administered as needed. In



[0062] M ce-M ce were housed under specific pathogen-free conditions and
cared for according to the guidelines of the University of Arizona

I nstitutiwoabiiAsizsal Care and Use Committee. Fenal e BALBCE/USRiRA)N320857BL6
(H2b), severe conbi ned i munodeficiency SCID (H2d) and Nude (H2d) nmice were
obtained fromthe National Cancer Institute (Bethesda, M).

| FN-yReceptor-/- (H2d) m ce were purchased fromthe Jackson | mrunoresearch
Laboratories (Sacramento, CA). FoxP3- P (H2d) m ce that co-express greeen
fluorescent protein (GFP) and FoxP3 under the control of the endogenous
pronoter were obtained from Jackson | mmunoresearch Laboratories. GFP
expression allows the accurate identification and isolation of FoxP3+

Tr egs .onCpigemtd ethBydimbntTiea eI H1 @Yls Rkd BE) adhydisbBaridiradeemell p bhd@ihach CRON
Jackson I munoresearch Laboratories. These animals carry the T.

| ynphéeypesigpeds Fdngnisigyed infradgrmajly in thsrigmetogasions Thegmntragermal Hieesio afF be

di scti ' - i,pi Thy4d. [ | =

ant 1 bOdrass Tas SaEUEC Rl Shu S5 Sy UBHRE o ERorantdP e itd ety i
2011/ 23024@806T/thiS2AddrHR2A0BBedulS an [id63holRr iepaicat ofahe e Tal Icoljredienecan be
activated emih-1 cells - The enTh-1 cells were generated and activated in
vi t ro dEIEEEri bed in Har-Noy et al, Leukem a Research (2009) 33:525-538
and 6(%131 T8k pdsent ihGHRT R oRRSEA ChméRBQ @c)rhs‘%%ll&ggfé’alt%éﬁpe&ﬁl iﬁﬁl@urféeéffe_%t from

C57BL/ 6 mice re harvested and treated wi th anmmoni-um chl ori de- pot assi um
(ACK) ibafphieent fompliyisg deaéasmedthb immdnewppsssiGhDiktivity o€ Treg aslls by nthmmijtemigat ed
usi ng + m.crobeads and an.aut oMACSTh4 separator. devjce. (MI|tenyi Biotec,
Aubur  TEARCL RS ETPRY Py SR HLAEr Oy 104 ER ©d RBIen S T Fotset R RyTer

anal Y4ﬂﬂbil?i)/1% fth©WeBMiyOsRthe YTt e c8ls aRfcéshe t}félﬂ%pehﬁc Qffe@agdirdst Afet #i9¢hse THeRE
CD4+ T | ynphocytes were expanded in RPM nedi um (G bco/ BRL, Gaithersburg,
MD) swppemme e gragpnthint@vhonedso jinvdedes \eamsthodeefaimpporig ¢hes snmpngsGppicpiive

Bi o- pr.oduct s, \Wodl and, CA ith anti-CD3 and anti.CD28-coat ar netic
beads TCELEMEBo8 Froed rormibiie i Delohe PR aiN: S ey TR e i

bead: GBArmicetihg hahé@p@iticZolmpoditidni ddnprBEgnadReeheid Thll Wellk. t6 ecgutidhn dMtreiouse
(rmlL-2, 20 ng/mL rmdL-7, 10 ng/nmL rml L-12 (Peprotech, New Jersey) and 10
| ug/ mdegigRsingraadier |iphibitingphthe vy o Eiee AEEn yelsAREIVESSo RSl IIRBHPIWPRICHBYR a
cont aigni =2, L-7, anti-1L-4 mAb and CD3/CD28 beads was added to

t he CE fﬁggggghfémF%gL1days 3 to 6 to maintain constant cell density (0.5-1
x 106 cells/m). The anmount of bedtsAMPI#S was cal culated to maintain a 1:1

bead: cel | .rati s the cells expanded. After 6 days in culture, the
expani&@ﬁléﬁﬂﬁgﬁﬁﬂ¥@éelIs was approxi mately 60 to 100-fold the initial
nunbe r[0('5@2] M—%c_@ ek Sh@lsedandl- sp@?fi!: %atﬂ@é&—ﬂ?@é V&S eshs QRd dadd Gortordin g
de- beaded by physical disruption and passage over a nagnet. These cells

wer e é¢ tthee puidslews faf gbh Lbnvessigr efd Arimohd fustithtionalr Aygieml f(Gwre find Ufse Cmemitike.
siml 0 f d.te generate.enlth-1 cells fro m ce.
0064 erlroR AT B34, RisaBIE e\ SENSE STt miaiios eighar SEH bt B
bl ood NuyteRiReY his: WeR! bERcDY e R NYiGRN Tt MORkiQR: Mdthesty,PITHC Y tFey-y-
separation medium (1.077; Eurobio). CD4 T cells were then isolated using

human Repapted ¢ rbleadsice MvIce dyFchBiask o aih ﬁ%ﬂ(’é@r éalmurtohismrﬁhnmbq;@tpﬁes
XSt s, CRIDROPSEGTIS STk B LUGRLBREIFA, R, WA o

( Pepr ahéchgxP3andderOtlg/ Bbntasit of hheTeRdddendudmohBlor Bvere sbthidBe eSdm Foiesh CD4

T-cell cultures were naintai ned as described in the previous paragraph for
nouse lBEINSTeseqinh habera@ries WaPeSRpiPic0adopy thtacquide idegtifieafion andvipeafiPbar d

(1 RBO , : i [ C i ' ' e
becl arat P bt el e Vs 2o {562 PR B 356 8P U TRtk o
Magnetlimmunetdseach Liabhgratpileee Nheses ahiatadd cdrryo theBALBMhphoaytEeBlfE Thylel wiele.

har vest ed d di ssocjated. .CD4+ L+, +CD25+ and. +CP25- T

| y_rrphi%wé?n&ﬁégefsrﬁar iled B ﬁﬂgﬁéﬁfseﬁaw eggf?mﬁgflalg%h%g@w%%u
nai ve yling@hli=pky PAtHIARE. T1iceaulealod Yt tﬁ@la%e b5@BatdpN kits and an _
aut oMACSTm sepdrator according to the manufacturers' instructions (MItenyi
Bi otec, Auburn, CA). The CD4+CD25+ T |ynphocytes isolated by this techni que

express high level of the transcription factor FoxP3 and are endowed wth
i mrunosuppr essi ve properties.



[ 0066] Conversion of CD4+CD62L+ T cells into CD4+CD25FoxP3+

Tr eg- - CD4+CD25- CD62L+ naive T cells were isolated from Bal b/ c nouse

spl enocytw® 206l/3exier i bed above, were cultured in conpl ePe€TASAVINMBI0N0 96- wel |
plate (100 cells per well) and were activated with anti-CD3/anti CD28 T cell
expander beads (Dynabeads, Invitrogen) at a T |ynphocyte:bead ratio of 1:1)
in presence of TG-13 (5 ng/m) for 72 hrs at 37C. Sone wells were treated
wi th the supernatant of allogeneic ac vat ed CD4+ enTh-1 cells. Percentage
of CD4+CD25FoxP3+ and CD4+CD25FoxP3- 11s were determ ned by flow
cytonetry analysis. [0067] Flow cytonetry analysis and anti bodies--Cells
(-106) were washed in PBS containing 3% heat-inactivated fetal bovine serum
and 0.[0683] Peeharifionzif d8o§cple BBt AR ctelh)- 1 @EIgk WEhE efnThslt cdll@wﬂa@ge@rmd fndan Fc
recept or - bl ocki ng Ab (BD Bi osci ences Pharm ngen, San Die for 5 mn,

t hen \RFftl‘I‘\at%daWUI”éi@ phdessrbehinsHarNenet ahghruspmiaRescaishts2 0% %é:&éf 38 and Har-

fluor t f | sed
T R T B L R b e L N R Al
CA) . Aamestemand ofeatt, il a@vtentsn whloeide-pbtaedi@d AIK) mfﬁeh feaiysiseof @dldat a
anal ysi perfor med th the Cel | t Pro software ( mP cki nson

| mmn(?Elj/st W%@f‘ 3‘ @% enF‘é? lafed ysine Zchl‘aﬁ beagpan Slkltoi\%égumamr
cel I's qayich fiveek Bﬂ&gpeAalﬁn& ath), S%Im Qhd qeg&eeﬁ%h%&éﬁ%%@&e&mly

gener at ed |n Vi ro were fixed, perneabilized, “stai'ned using
Al | ophyalyzydaby AopABGMent io moesahEPuRE eﬁ«aaChlfngtleet Thesd 6E|4n§ ynghocytes

Bnal y ot Byparich aye i Rapc B apar b hita D conitnss S TrugVinfls

wer e fmarcsibatea @étﬁlleﬁbv\i\ﬁet ferirh UOERSK EBI0-pro@ich, eyaiatde Q5! Wth- a@ﬁrmg%h@qnu-
anti-CD4 (rat |g&b; BD Biosci ences Pharni ngen) and phycoeré‘ghrl n

(PE) - &Bh}&:g@ﬁtefblPatﬁmagm@qada(CDé/QDmBDCBﬂ efiﬂré@a%é?}fmbi iyogant itbadi es.

Then, I I S ng ,eBi gsci en st ai,ni hg _set as
YRR S SN e TR AT
tr anS(hlgI'rﬂL in@ML-f7aC0 0§/sIThel - w&@a&aﬁ%wme%m Ty g/ larginghotde-12-£ elAtS,
respecti vel wer e eval uat ed intracel lul ar staining usd’c“% anti - nouse

Tbet phfeger ﬂ@nwnénédéﬁmalrﬁm%eteaﬁé@c%wwe i Ao Aoitiothat MM Asbdi es
BD Bi f
5D i Sary GORS ey S oGEN ot QHXPE dRF R IR 0 SRt nnedacech from

| gQRa)densitye®i s ci QGTFC&H(SINHQ- COh ugdtedoft edads g@ldd whOOAB)1aikd aelrhaintain a 1:1
proliferation and suppression assays--CD4+CD25+ and CD4+CD25- T cells were

pur i f ibeed:eqlbiafig @p § expaaded. | HfpHO Aardncaltpss. theiexganvian &rfyP4 7 Eeplk wen
Kits I I ther in
sompi GPEERERHE b 0B SHig Ao bk By PSR o ) Tefie ol e lid O
with mllayxbea-nﬁ@ierhﬂ:a@dd by fi33jcabdistipkion and passhizBovand rhden2t. Tiesotchiés were either
experi nme unt r eat ed, actl vated enfh-1 cell supe]rj]gat ant pr etre ted or

f r eshi%e R ARG Jor jutyre B e riENIS-RIBIOE Rl ¥aS folowss! Hrs in
round- ggggrgtgr&@ﬁl y\@éﬂ fpérﬁtgst/éllﬁlcter eated or untreated CD4+CD25+ T cells (1
x 105). Anti - / CD28 expander beads - Dynabeads were added in all
co- cuI[OWéﬁl(mzeI | ¢rivElad = 1dell) vBro mydeaxtgdr ifdime heBitlgU) dooor | Ip|epplmal blood
Cor por,at i on was..t hen added. for an additi onal

ol o 1P By s S P R RRaCh e SCACKPEGRa: MU brieRle Gtk pyin (077
enzymggrbiik e dD4aMINQsR r“ke@@{heawec{ ’\gﬁ)mzﬁf?@DﬂdﬂnMoE&di DA RBROUB RECYRRT S’
procedures (M1 lipore Corporation of sachusetts Cul tures were set up

i n si xpltigdvath hynpocbielSexrander depéy i Memnabeods; e Ipeﬁtqgﬁmed lmsuthfg Hpugrgnce
perlphr | 0 S y it ent u t| Wit 077
I rrphogy?2 8 Eﬂe}%g‘? elx?r}ﬁg'lrrrlle(jL uma’&& %Dggﬁ“ 2)r‘|d&2:[514%y gl ILIJ “\A%r ehlgulg% fied

f rom t(pé¢@biepie)r iapberal gbllxmoelntmnﬁmucnearmeel (BD UBioﬂgmandébl)lTHmn{aﬁgI[bzat'Déeﬂ
T-cell jsolation kit (Mlten Biotec). Cells were cultured for 24 hgurs in
96- wekjtuiss aeesmamtaslre asidepra eiihn e msPEeE PRSETERA B nipuse cellimiHnETudies

super I:

ant - Cipp oAb P AR gl i PRINAANN ERAIROIIT iy SRS o
t hen sbasenenh dosiphigndeheitiCalel Diacheaio aflHedlsinlel | - prol i feration kit according to
the manufacturer's procedure (lnvitrogen). Labeled cells were cocultured
with CD4+ CD25+ T cells (1x105) with hunman anti-CD3/ CD28 T-cell expander
beads (cell:bead ratio 1:1) and cell division was anal yzed by fl ow
cytonetry after 72 hours, as indicated by the manufacturer. WO

2011/ 130249PCT/ US2011/ 032090

The



-16- [0070] Detection of cytokine production by ELISA--The concentrations
of IFNNy and TNF-a in cell culture supernatants were determ ned using
enzyme- | iwRedi/mmenosor bent assay (ELI SA) kits accordi ngCraseéig/032090
manuf acturers' procedures (eBiosciences). [0071] 12Bl1 | eukem a cells and
tunor generation--The nmurine | eukem a cell line 12B1 was obtai ned by
retroviral transformation of BALB/c bone marrow cells with the human
bcr-abl (b3a2) fusion gene. These cells express the p210 bcr-abl protein.
This is an aggressive |leukema, wth e 100% | et hal dose (LD100) being 100
cells after tail vein injection. The cells were cultured (37C, 5% CQ2) in
RPM nedi um (G bco/ BRL, Gaithersburg, M) supplenented with 10%

heat - i[0@6s] iMainedc fcell abrtin@Vvs fieens asdlired @am BAIEB/-d3 OSNBILES midkd a@lteanghve A -
12B1 cells were obtained fromDr Wei Ceveland dinic, develand,

oH), el divedrted (Rt CRO) " RR4 TR atn@l @8 Tl &lmpéewta%wre purified by
conta ti S erf d 3
i mee HAREREI L BRE b m Lﬁér?%%u@nf%t gt A R R £ e
X 104 igddtls/ Rits ahenal a}lBNLBCS | Separaef eacbm]dﬁxgt edl the trharfdfdeturkrs( Snxtrut@3ns
v Sy 3R R e e A" P e e

pr epare@ﬂressBﬁlgﬁflé%l of WiDfadsk S UGS MRk FoRPIDEE 'ﬁf@@[ﬁio%d%ﬁﬁﬁﬂﬁﬂﬁosﬁﬁg&gﬁw ng
buffers and tThe obtai ned hi gh-speed supernatants were subjected FS-1 EF

in a Roemwfts. devi ce (Bi o- Rad) at 15VVconstant power. Fractions mere
i erest

wor o JREOAS nd

cent righHgat célE'W&Qtisl’o?étécpﬂom-r@zﬁb/%ﬁﬁ&ls@%bl&nb@%&' as%@ér?deﬂ%@o{fé" v&éﬂ@cﬁﬁ%d in
preparati on was determ ned us the Linul us Arebocyte g¥sate (LAL) assay

kit (CamprasxRipnsgi ool Mauek(ég% eells per waebh) aaadc\wrmangvat witd ansirbPaentr er
|nstr The I I Xi t han, t hat dla
cont 1 S8 ol "REAMEY Seq L SRARAL Il hafR T, X onTRBE R RER: LB Ler TR o

[ 0074] r&umofgrmfls in@/rivl) Y& 72 Q@Vﬁcn@bh@rwdlmﬁﬂ@trbﬁé&ﬁ%}ﬁ ﬁqafﬂnﬁ@f wer e
|njected with 5 x 103 viaple 12B1 cells in the rig rr%rom on, 0.
AIIogéﬂeﬁm€¢c5%BB6¥dad$D4at@@T@D4+GéélIs F@Q@ﬁmﬁilgﬁ ﬁéé?DéﬁszBi derd ved

§?i f;ouse). or ce adm ni stered on days
xﬁ%ﬁgﬁﬁ? © ﬁeg¥reé?ebc?%n%@é%yﬂlv§ Knma?”%mbﬁﬁht footpads in a tota

v ol uNg0ey7] F06w Ry tombBURDRalgEie WhdamBndRNCEY ©d0Dvwasy wakhierin ®®BS @nthifthgeser e
eut hani zed WO 2011/ 130249PCT/ US2011/ 032090 -17- when tunor vol unme reached
4000 Me8-inggiivgiedtietab beving isgmm grd 008 fp sediem patdrehgnh £hgmidadr ast weteelaistrent

9r OUPSpcubated with an Fe receptor-blocking Ab (BD Biosciences Pharmingen, San Diego, CA) for 5

min, then with saturating amounts of the appropriate combination of fluorochrome-conjugated
Ab for 40 min. Cells were then washed and analysed using a FACS calibur (Becton Dickinson
Immunocytometry Systems, San Jose, CA). A minimum of 10,000 events were collected for
each sample, and data analysis was performed with the CellQwest Pro software (Becton
Dickinson Immunocytometry Systems). For FoxP3 detection, CD4"CD25" or CD4"CD25 T
cells purified by magnetic cell sorting or converted CD4"CD25" Treg generated in vitro were
fixed, permeabilized, stained using an Allophycocyanin (APC) anti-mouse FoxP3 staining set
following the provider’s instructions (Clone FJK-16, eBioscience, San Diego, CA), and analyzed
by flow cytometry. For the monitoring of CD4"CD25" Treg, cells were first stained with
fluorescein isothiocyanate (FITC)-conjugated anti-CD4 (rat IgG2b; BD Biosciences
Pharmingen) and phycoerythrin (PE)-conjugated anti-CD25 (rat IgGl; BD Biosciences

Pharmingen) antibodies. Then, cells were stained using eBioscience FoxP3 staining set as



[ 0075] Depletion of imune cells in vivo--Mce were depleted of NK cells by
intraperitoneal injections with anti-asialo GML anti bodi es (25 | A/ nouse,
1/ 8 dil utwo 20i1v130RBS; Wako Chemi cal s, Osaka, Japan) on @®ayaS2d1/03®9and +5.
[0076] Statistics--Kaplan-Meier curves were generated and anal yzed by

| og-rank statistics to determ ne survival percentages and differences
between the treatnment groups. In other experinents, Student's t tests were
used to determine significant differences (p<XXXX) between groups. [0077]
CD4+CD25- CD62L+ naive T cells were |Sé§ated from nouse spl eens using
magenetic activated cell sorting. The cells were activated using T-cel
expander beads (cell:bead ratio 1:1), resuspended in the culture nedium

from diefdrideeaboel M ekpheksibh BLte (hAktiptiBa factdtd The@ind Gdte3t(ethrdstdby ma-1
supernatants of emmlh-1 cells. In Fig. 1A treated cells were incubated in a

96- welapd phg? eehy. srtQCtltﬁly»zfﬁfese%@t@bkmn%H@l% sEHiNagsiaet@tinnaes Thdtng

Fl | d

| ndep T ol 308 8- Fouly Guig FoRIMRMME RABLEHAIC RS TD EiEyciences
used tPhaaniabype I{dngpetioagobamiboflied w8te AsclsRedromBIPiRisscidnbesalPithrhBiged iPH- cel |

supernatants i nmpalr he differentiation of CDA+CD25FoxP3+ rontnalve
CD4+C|§2§LU§@£‘#>?”R¥3E§({F -Gondsated rwg9§ﬁ>o9r eBapyciengs gnjugate fartggé
expan DOY8] el BRIfErafisPIRd Qﬁp&@s@%‘ﬁ%'sﬁ@-—@ﬁ)ﬁ@fﬂ@%d EP4PeD23 B&khS vdefg 0

SbFOXP3+ or fromthe proliferation of naturally occurring Treg. The
transqmnptddnmfa@tmxwﬁmxﬁﬁlysmhe@dcmeﬂsﬁpngﬂmmﬁnndd@BM@nkmt Thegeﬂswem

©hom AR Sk apoe el ol S8 Eahe? T panBRR il & Pt G aehe BRREEG by
ef fecten i t¥nt BAd Jac@tadtécswmw@écamrmedm CP3PIEBIE UhRICDES Ml 152 W8 Sthelo ne’

to see if 13 may negatively regulate the production of Treg from naive
T cel Iespctrmmedubtyeamdf f sativated TaRTh3- gellr sufengptaninpiegeatpd vy dreshly Bisolasis

T eurB s TSkl & PSR Babi RS 15 Risip FouERC it RVl piitaatiins
tunmor (&gl dr'ﬁ%a&ﬂ'm?hﬁbéﬂs‘j if §<elr09f't IARbHLED3 OB R f%ﬁ?&'{ Inde®lbksds -

(Figure 1A). Tunor-induced FoxP3 expreSS|on was however S|gn|f|cantly
danpeniydabsads hergadise i ell ob-ctlees (cpbfbrad=diit). dromoti¢rgtiadine i) (dbllipsre

duri t h | t F 1/ 130249PCT/ 011/032090 -18-
1076t omoraen s Missichic S v thep DA Td QLAGUPERR g s Hg ra oy o et |
expanggied haads fn@@tlploralﬁ%ﬁ%f B UUelecled W &1{3: He- IYﬂkteHQM?nu-ﬁ@:O'nght (aéﬁ?/ (EEJSAP the

presence or absence of the enfTh-1 supernatant (emrh-1 s were then
anal y@e@br@mgftbdw mylnufﬁ@meys prpagdurza (el ppiedCorp@ratien DéMaé%hthtﬁ)veCd@treﬁpl ots
or hlstggﬂgnt ots1 qontlo i ndependent experinents. Fig. Cis a percentage
of CDAY FEXPIPAA T vated T cells in total CD4+ T | ymphocytes. P<.01, a
si gni oeeNtSigilhi @kpiifekoO MPake geMbintedCaising Guinah Up&fpheal hBlebd eRiitphdcytes
supernatant. Fig. 2D is the expression of the transcription factors FoxP3,
Thet amatcﬁam gdeply gentefugater Vish A HCopmpheyb2icpamtion mastivy) @DAeGD?-%r 72
hours . h t

win ShERiTiRy CURRANIEL pRRH Mok el R bEST otibrhiBR Bl Bk, |
Fi g. 2bmafhegdatosy TrelFiiglatidh-2G MitdhgiaB@tdchalelBnifdre Lukuped faa2andws in 96-
5|gn|f|éﬁ ntly |nh|b|%ed TGF-f 3-i nduced conyer si on of naive T cells into

Fox P3-#efl plytah ot tedtheipngempisie BisgiupRyr with prman Fil8; | uRematinbepd getivated

acti vatiad pekd 6GIRr aﬂt?@?)r?s': P%h)lLF &lolhINGRE- @Whgﬁﬁlﬂ%}’ ahdgr tﬂﬂﬁﬂ'ﬁlﬁ%
enTh-1 supernatant (Fig. 2C) "The effect was seen I h a dose dependent nmanner
(Fi g. UH".CDZF réspondﬁjdﬁedlsowvdresu mn@ifusmﬁée GBﬂTﬁbﬁyltﬂokmLﬁ'rOh&IritE)n kit

LboendE g mrtr‘ﬁ'ﬁ‘ R SR e Bt oL fRle T bt bR B R o
wer e +S’19rée 3(?%1655316%1% %H%Bfﬁﬁlhdﬁﬁéﬁbéf &r‘ 19%@(@@&%%& 11Fb%§&’ &

denonstrat ed t ion o ese resi -expressing 1 Tregs
was i nppi zltrﬁi?lce(lFldgnsﬁrF)wasl anahddd thyoflowedyibmdtrg wier mat laondrs, adkdindidaeed Fox g+

i Tregs that had been previously converted significantly inpaired their

i MuNSRAYFACBES: ve function (Fig. 2G). [0080] Effector-menory Th-1
supernatants were evaluated to see if they may skew TGF-13- induced Foxp3+
T cell differentiation toward pro-inflammtory cell |ineage. The
transcription factors T-bet and GATA-3 are predom nantly expressed by Thli
or Th2 cells, respectively. Flow cytonetry analysis indicated that the
majority of CD4+ T cells obtained after 72 hrs of culture in presence of
TGF-13 plus Th-1 cell supernatants expressed |low | evel of Gata-3 and FoxP3.
Most of the obtained cells displayed a Thet-positive phenotype consi stent
with a Th-1 polarization (Fig 2D). These results thus indicated that the
enWh 1 ceIIs produce soluble factors capable of smntchlng TGF | 3- dependent

-, = o — L e e~ Y e




WD 2011/ 130249PCT/ US2011/ 032090 -19- [0081] CD4+CD25-CD62L+ nave T cells
were cultured for 72 hours with T-cell expander beads with or w thout
TG-f 31 iwotha/pEgence or absence of enTh-1 super nat anPCRiUsSR010/03249¢ hout

bl ocki ng anti bodi es against (Fig. 3A) nouse IFN-y, or (Fig. 3B) nouse
TNF-a. In Figs. 3C and 3D, CD4+CD25-CD62L+ nave T cells were isolated from
| FN-yR-/- mce spleens and cultured for 72 hours with T-cell expander beads
with or without TG--f31 in the presenig or absence of enrTh-1 supernat ant
treated with TGF-f31 and in the preséence or absence of eniTh-1 supernatant..
Percent ages of the FoxP3 expressing cells were determ ned by Fl ow
Cytoneter. [0082] The invol venent of the major cytokines produced by Th-1
cel | s [9670] TxuE08 bf chlolhe! BY&ISoR DY IHINSK--aME cOfen@ai&iseordeiet hied TNIF-¢ he
supernatants from Th-1 cell culture. Neutralization, using blocking

ant i badil esltuigfsup@NataniyuyerpgieteTNmed uaingopayed-linked enfrasosprisnt @pdii-(ELISA)

super n: tsan(;tO e (;[E]’;E,i nﬂ%I ‘EI;C%: fr3, irrgd%gueé:l (c%rz)\églrsieop of nave cells to

FoxP3- éxﬁ?eE%P%S L 115?559 hd 'S 3 THi%¢"dat a i ndi cated t hat

r econpoe@EnNt1 2Bf NeykenkititceN®tand Mmas gbidR@idned he hau e Buk¥@iad o€l L liaé i 108 10§ as
TGF-f3 induced generation of FoxP3+ T cells (Figs. 3A and 3B). These

r esul o9tajEadeby: srifqvingk frapgpimeptiopnefy RALB/qrpere mprewdells wihitee agmpp oergb! 3C

PEN oD B lesd RALCQDNET PleB ObetBt bralBP ThifS bk R RekdAAT
super ratharies1 (0P ¢gsehdClaadLBR),) bd V00 hellehfieetaleprie Sejpttedh. aTh@jcolls were
mechani sm responsi ble for_Th-I1-nediated inhibition of FoxP3+ T | ynphaocytes
gener &Ptgigd <f€o€8_§]’70 ¢R-PnRPMAmegym. €rpsa/ Bt Sgathabeei Yt averlemenis Bals/
mouse |y iRt dil 34 e BEyiGk sEMEEACE RN B8 phRi-GatbRshdpald @D ofrf| FByw th
pl at e-bound anti-CD3 (5 ng/nL), soluble anti CD28 {5 ng/nmj, and TL-2 (20

| U mlL)wene pbtaored vicnh OurtW eindlenl((Genpdmddtlane,. CIFod 881, €)Xy, ess¢ eatedasutitednand

deterni ne si.ng flow cytonetry..In Fig. 4B, CD4+CD25+ nTregs were cul tured
for 432)W{@?fpi’eﬂegf?fnyé%lé‘/’%%ﬁ%méﬂﬂagﬁ, sol ubl e anti-CD28, and IL-2 with or
wi t hoypo=)Har lurﬁé&pRg‘én@?sIﬁ%H,t 1266k wekaikNeAsneasheseext eBSI ((Bb6/BREN then
conpl ete nedi um Responder CD4+ CD25-T | ynphocytes were stinulated with

ant i - CD@ittathtand GORBLET- ed Icorsepander obeads 10n celgmbbs Eemele(IBORB/J noee preessence
of untreated.nTregs -, + untreated nIreg) or. in the presence, of enrlh-1
super ABES iedd %%%ﬁ@ CeD2B o ARTRElY lén%'ﬁ-ﬂﬁhg EOI" RS PGB EpiEd dPps -

T- 1 y”@&%ﬁ&&eﬂ%ﬂkhi eration was determ ned after 48 hours using BrduU

i ncorporation assays. NS, nonsignificant; P <.001, a significant difference
conpaifee7IMERCL es¢panden--CEZR 5-tuocddrived CURCLreerevpreparetht ratflyd tiimegsssuén

Fig. 4C, +CD25- T | hocytes were first treated

2011/ 1562 @é%?%é%iﬁﬁ%’%@bg‘?‘%?m@[ s pagit f@ti’b‘jedvggh‘speed supernatants

were subjected to FS-IEF in a Rotofor device (Bio-Rad) at 15W constant power. Fractions were

harvested and analyzed for chaperone protein content. Fractions of interest were pooled and
prepared as vaccines by dialysis, detergent removal, and centrifugal concentration. The
endotoxin level contained in the CRCL preparation was determined using the Limulus
Amebocyte Lysate (LAL) assay kit (Cambrex Bio Science, Walkersville, MD) according to the
manufacturer's instructions. The level of endotoxin in CRCL was lower than that in media
control (<0.01 EU/ug). 12B1 CRCL was used for in vivo vaccination of mice.

[0074] Tumor growth in vivo and combination immunotherapy--BALB/c mice were injected

with 5 x 10? viable 12B1 cells in the right groin on day 0. Allogeneic (C57BL6) activated CD4*
cells (107 cells/mouse) or 12B1-derived CRCL vaccine (25 pg/mouse) or cells plus CRCL were
administered on days +3, +7 and +14. The treatments were given in the right footpads in a total

volume of 100 pl. Tumor growth was monitored every other day and mice were euthanized



extensively with conplete nedium and cocultured for 48 hours with freshly
i sol at ed WwD460D36249nTregs (+nTreg). Proliferation of rePpdAEeI110BDD%0 T
cells was then determ ned using BrdU incorporation assays. P < .001. In
Fig. 4D, IFN- y concentration was assessed in the cocultures as descri bed
for Fig. 4C. [0084] In Fig. 4E, CD4+CD25+ Treg were isolated from human
PBMC and were exposed to human eniTh-1 cell supernatant for 24 hours. Cell
Trace Viol et-1abel ed CD25- responder F/cell's were then added to untreated
Treg (CD25 - + untreated Treg) or enmTh-1 pretreated Treg (CD25- +

[ TreglemlTh- 1 sup). In Fig. 4F, Human CD4+CD25- T |ynphocytes were first
t r eat &hel | GBRD- vdISHP)re@het 0000 Ui’ e atTahoCBRB - urvik dlhwastombatd pestivata e
then labeled with Cell Trace Violet and cocultured with freshly isol ated
CD4 +ClOpierentytgegtpeant 2eqys. Responder CD 25- T-cel|l proliferation was

det erm i f (o) r. ahysi i i i AN

met hoz‘g@%ﬁ B dr Ao OCTR %._ J]%ié &eﬁgﬁg@‘?{ép e(g%gxﬁaétéugg&%{r@epr a2 on

i n nTriggstionas witht antirpdaloe GNbY dnidodig 23 alipenseat BRt dilutdd egih | BBS atWakd r om
nmouse | ynmphoi d tjissues were actiyvated with anti-CD3 and anti- CD28

anti béiheg’écai%g)sfﬂﬁ%;@&?h%n gaysd: wef¥ Sl tured in either conpl et e nedi um or
emrh- gom%ftmﬁ@mﬂ - 31 QUi s ALt %ﬁerav@smﬁa@ﬁ;%%}b% 9nfk QEHstiLy &S
with freshl'y 1sof ated CD4+CD25 cell's Tor an additional 48 "hours. The

abi | i wdgteohinenfhvivak yperentigentand r diffesuicor barwaeeathed tradimegs graupsnhilbi othehe

lif ti f +CD25 | | d.usi du i ti
R g N e e L A R G
si gni fge@@Rt |y inhibited the capacity of Tregs to suppress CD4+CD25+

conventional T- cell proliferation. Simlar results were obtained using
human [M}M@DﬁS@g6%{.ﬁdmaive T cells were isolated from mouse spleens using magenetic

activated cell sorting. The cells were activated using T-cell expander beads (cell:bead ratio 1:1),

or not (untreated CD25- ) for 48 hours with enTh-1 supernatant, washed , -

resuspended in the culture medium from different tumor cell lines (12B1, B16, 4T1) and treated
with the supernatants of emTh-1 cells. In Fig. 1A, treated cells were incubated in a 96-well plate
at 37°C for 72hrs and FoxP3 expression was determined using Flow Cytometry analysis. Fig. 1B
shows the pooled data from three independent experiments. The data was graphed and Student’s
t tests were used to analyze the diagrams.

[0078] As shown in Figs. 1A and 1B, Th-1 cell supernatants impaired the differentiation of
CD4"CD25FoxP3" Treg from naive CD4"CD25 FoxP3™ T cells induced by tumor cells or TGF-
B in vitro. Treg expansion may result from the conversion of CD4"CD25 FoxP3™ T cells into
CD4"CD25"FoxP3" or from the proliferation of naturally occurring Treg. The transcription
factor FoxP3 is required for the induction of Treg suppressive function, and its expression in
non-regulatory cells converts them into immunosuppressive cells. The role of soluble factors
produced by effector-memory Th-1 cells was examined. In particular, studies were done to see if
TGF- may negatively regulate the production of Treg from naive T cells induced by different
TGF-B-secreting tumors in vivo. 12B1, B16 melanoma and 4T1 cells are known to be capable of
secreting TGF-P in culture. The culture of naive CD4"CD62L" T cells with either of these 3
tumor cell lines triggered their differentiation into FoxP3" T cells (Figure 1A). Tumor-induced
FoxP3 expression was however significantly dampened by the presence of the supernatant of

activated emTh-1 cells during the culture (Fig. 1A,B).



CD4+CD25 responder T cells isolated from peripheral blood | ynphocytes (Fig.
4E). [0086] T cells were incubated for 48 hours with enlh-1 supernatant and
t hen cocuwoursadi3oisbh freshly isol ated CD4+CD25FoxP3+ nTPEFAIS20Nai081080 t he
proliferation (Fig. 4C) nor the production of IFN-gama (Fig. 4D) of
CD4A+CD25 T cells pretreated wth enTh-1 supernatant was suppressed by
Tregs. Simlar results were obtai ned when human CD4+CD25+ responder T WO
2011/ 130249PCT/ US2011/ 032090 -21- 4F)._These data indicated that enrh-1
cells not only inpair the inhibitory H¥nction of Tr egs, but al so induce
resi stance of effector T cells to Treg-nediated inhibition. [0087] Nave

Bal b/c mce were injected wwth 5 X 103 viable 12B1 cells in the right groin

on day0@79] ICDFICD25FAD6MAGRINVAL cENSwavelcalteRd FHETR Ballrs GithdRysll éxchanddr teads +14.
The treatnments were given in the right footpads as described in "Materi al

and netRblpad ratgydi)) wath fwithoue Tadsh o/ mby ey theriiegnepaghsengerpfithe emTh-1
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footpad injections on days +3, +7 and +14. In Fj 5C, . | noconpet ent
Bal b/ (Pemee%gmf éﬂP‘hjcﬁ%%SeﬁOW% R Barlls el Foded WO Eha PBS or
the C%fgﬁﬁﬂ’&h{ @i?fe%r(lc%gélﬁ?n At di@PENs Luttry 3Gk SRS gllé)eﬁlthﬁ@dFi"g:!-éD kMsSone

groups of m ce, were depleted using 1.p. injections of anti-asialo
GML arkpiveddrest bn tdaysiption facBorafidxRS Het desCAled wavkleernaledanDECHRAds " .
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CRCL plus enrlh-1 + B16 Tunor vol unme was nonitored every other day as

descr iThedlatann g €A-30 indidatawhat eadh- hnipesatanty sipviBicartly igkibited 6 d&insdgcede

Kapl an: MeY&hn 3PALUR! P cells into FoxP3* T lymphocytes (Figs. 2A and 2B). Furthermore, the
number of activated effector (CD25"FoxP3") cells were augmented by the allogeneic emTh-1
supernatant (Fig. 2C) The effect was seen in a dose dependent manner (Fig. 2E). TGF-B-induced
conversion of naive CD4"CD25 FoxP3T cells isolated from FoxP3EGFP-transgenic mice was
performed in the presence or absence of emTh-1 supernatant. GFP-positive (ie, FoxP3-
expressing) cells were then sorted and their suppressive activity evaluated. The results demon-
strated that the function of these residual FoxP3-expressing iTregs was impaired (Fig. 2F). In
addition, emTh-1 supernatant added to FoxP3" iTregs that had been previously converted
significantly impaired their immunosuppressive function (Fig. 2G).
[0080] Effector-memory Th-1 supernatants were evaluated to see if they may skew TGF-j3-
induced Foxp3" T cell differentiation toward pro-inflammatory cell lineage. The transcription
factors T-bet and GATA-3 are predominantly expressed by Th1 or Th2 cells, respectively. Flow
cytometry analysis indicated that the majority of CD4" T cells obtained after 72 hrs of culture in
presence of TGF-f3 plus Th-1 cell supernatants expressed low level of Gata-3 and FoxP3. Most
of the obtained cells displayed a Tbet-positive phenotype consistent with a Th-1 polarization (Fig
2D). These results thus indicated that the emTh-1 cells produce soluble factors capable of
switching TGF-B-dependent polarization of naive T cells from FoxP3" Treg to the pro-

inflammatory Th-1 lineage.



[0088] To induce tunmor specific immunity, allogeneic effector-nmenory Th-1
cel | -based i mmunot herapy was evaluated to see if it can be conbined with a
per sonal iwedouacei4e as CRCL derived fromthe same typePOT/USan032086 shown
in the results of Fig. 5 allogeneic enTh-1 cells can be safely delivered
in vivo and efficiently conmbined with tunor-derived chaperone-rich cell

| ysate (CRCL) to treat mce with 12Bl1 | eukem a. Established 12Bl1 tunors in
nave Bal b/c m ce were used and confi rn&d that allogeneic effector-nenory
Th-1 cel | -based i nmunot herapy can be Liticientl y conbi ned with CRCL

vacci nation strategy resulting in a significant tunor-free survival of
treated aninmals (Fig. 5A). Simlar results were obtained with a B16

el angoes 1B "CDBtCOE1S| i edT 0é11sBiére tculibred HeaTd Rehr COTIBLY-BelNegRNEEERhEd

wi th Bl6-derived CRCL plus enThl cells generated fromBalb/c nmce (See Fig.
5D) . [VoﬁBglj wrtheuy §GE- %lf inr theepresenica qrrabseifei oft embl- Ir epsatsns wikdae edtheyt CRCL
pl us t e I g
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Results are representative of 2 independent experiients. 91] Surviving
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absence (CD25") or presence of untreated nTregs (CD25 + untreated nTreg) or in the presence of
emTh-1 supernatant-treated nTregs (CD25  [nTreg]lemrm isp)- Responder CDh4*CD25 T-
lymphocyte proliferation was determined after 48 hours using BrdU incorporation assays. NS,

nonsignificant; P <.001, a significant difference compared with responder CD25" T cells

cultured with untreated Tregs. In Fig. 4C, CD4*CD25" T lymphocytes were first treated



[0092] In Fig. 7A, enTh-1 plus CRCL i mmunot herapy i nducee tunor-specific
killer T |ynphocytes. B16 tunor-bearing mce were injected with control PBS
or were tweabsad3w4h WO 2011/ 130249PCT/ US2011/ 032090 - 2BCTRBE01d®8109€d CRCL
and al |l ogeneic enTh-1 cells as indicated in materials and net hods. Seven
days after the last vaccination, splenocytes were harvested and i ncubated
for 3 days with CRCL (25 n‘icrograms/rrL) and 50 UnL IL-2. T |lynphocytes
were then purified on a nyl on wool m and i ncubated for 36 hours with
either B16 tunor cells or irrel evant 1 breast cancer cell targets as
indicated (effector T cells to target tunor cells ratio 20:1). Cytotoxicity
was determ ned. Control T, tunmor cells cultured with T |Iynphocytes from

m ce i([GB2IBG,W,DhoPBS (unfreh@al®b1i-, ) tfermg Hoald &uﬁuin&m edupbrnBtadt, washed
| ynphocytes frommce treated with CRCL*pr us enrh-1. In Fig. 7B enlh-1
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Thy1l. Zresiil) 1284:k4 LI EIPCLISEN LY QR229Q1 48 4ours. The ability of emTh-1 supernatant

treated or untreated nTregs to inhibit the proliferation of CD4'CD25 cells was analyzed using
BrdU incorporation assays. The data indicated that emTh-1 supernatant (Fig. 4B) or IFN-

gamma significantly inhibited the capacity of Tregs to suppress CD4'CD25" conventional T-
cell proliferation. Similar results were obtained using human CD4'CD25" Tregs and

CD4'CD25 responder T cells isolated from peripheral blood lymphocytes (Fig. 4E).

[0086] T cells were incubated for 48 hours with emTh-1 supernatant and then cocultured
with freshly isolated CD4'CD25 FoxP3" nTregs. Neither the proliferation (Fig. 4C) nor the
production of IFN-gamma (Fig. 4D) of CD4'CD25 T cells pretreated with emTh-1 supernatant
was suppressed by Tregs. Similar results were obtained when human CD4'CD25" responder T

cells pre-incubated with emTh-1 supernatant were exposed to human CD4'CD25" Tregs (Fig.



CD4+CD25FoxP3+ Tregs (Fig. 7B). In addition, the suppressive function of
Tregs isolated fromtunor-bearing aninmals treated with enirh-1 cells was
signifi camolzgivoseed (Fig. 7C). This confirnmed that theCeftSeet1932990 enTh- 1
cells on Tregs observed in vitro also occur in vivo, and al so denonstrat ed
t hat the mechani sm by which enTh-1 cells augnent the efficacy of CRCL

vacci nation involves the inhibition of tunor-induced Tregs. [0094] Al though
the present invention has been descri de with reference to preferred

enbodi ments, workers skilled in the art"will recognize that changes may be
made in formand detail wthout departing fromthe spirit and scope of the
i nvention. WD 2011/130249PCT/ US2011/032090 -25- WHAT IS CLAIMED IS: 1. A

met hodiFpf ThespRIaRSEdiDged AXUBRTHOl &llRA6EoMl idpdi gRASKIbiteryefup@idnestt Tregs, but
conpri sing: decreasing the i munosuppressive activity of Treg cells by
adm niakedpdusg r%l%tw&géﬁfwer & seihosi kregmedisigskinBibiipnal | ogeneic Thl celis to

ti 2 o ‘ e AN T
cel s POVl AR AR Bl 5 T a® J2PT B IR il allifen 0,
The mét HodFi@f5Ac vadcdimationh ee s caridieout oaglagehB,s+7adrel QM B2 Eehroae8were @venlhe
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i Treg 568 ld'is%layed in the Kaplan-Meyer plots. In Fig. 5B, SCID mice were injected with 5 X 10’
viable 12B1 cells in the right groin on day 0 and treated with either PBS, activated emTh-1 or the
combination of activated emTh-1 +CRCL by the footpad injections on days +3, +7 and +14. In
Fig. 5C, immunocompetent Balb/c mice were injected with tumor cells and treated with either
PBS or the combination of activated emTh-1 + CRCL on days +3, +7 and +14. In some groups
of mice, NK cells were depleted using 1.p. injections of anti-asialo GM1 antibodies on days -1,
+3 and +5 as described “Material and methods”. In all the experiments survival of mice was
monitored and displayed in the Kaplan-Meyer plots. In Fig. 5D, C57BL/6 mice were injected
with 5 X 10° B16 cells on day 0. Animals were then treated (day 3, 5 and 7) wit B16 derived
CRCL plus emTh-1 + B16 CRCL). Tumor volume was monitored every other day as described
in material and methods. Animal survival is depicted using the Kaplan-Meyer analysis.
[0088] To induce tumor specific immunity, allogeneic effector-memory Th-1 cell-based
immunotherapy was evaluated to see if it can be combined with a personalized vaccine as CRCL
derived from the same type of tumor. As shown in the results of Fig. 5, allogeneic emTh-1 cells
can be safely delivered in vivo and efficiently combined with tumor-derived chaperone-rich cell
lysate (CRCL) to treat mice with 12B1 leukemia. Established 12B1 tumors in naive Balb/c mice
were used and confirmed that allogeneic effector-memory Th-1 cell-based immunotherapy can
be efficiently combined with CRCL vaccination strategy resulting in a significant tumor-free
survival of treated animals (Fig. SA). Similar results were obtained with a B16 melanoma model
that consisted of B16 tumor-bearing C57BL/6 mice treated with B16-derived CRCL plus emTh-
I cells generated from Balb/c mice (See Fig. 5D).
[0089] The role of T cells in the anti-tumor responses induced by CRCL plus activated emTh-1
was defined by utilizing SCID and NUDE mice. 12B1 tumor-bearing SCID mice were treated
with CRCL plus activated emTh-1 3, 7 and 14 days after tumor cell inoculation as described



4. The nmethod of claim 1l wherein the suppressive activity of the Treg cells
I's by inhibition of nTreg cells. 5. The nethod of claim1l wherein the

t her apeutwo 20omBaxit i on conpri ses al |l ogenei ¢ enThl cel | #CT/US201Ti08208%®t hod of
claiml1 wherein the therapeutic conposition further conprises disease
antigens or |ysates associated with the di sease antigens. 7. The method of
claim®6 wherein the therapeutic conposition further conprises chaperone
rich cell lysate of the disease antigg s. 8. The nmethod of claim1l wherein
the therapeutic conposition further ¢ 2prises | FNy. 9. The method of claim
1 wherein the therapeutic conposition further conprises conponents that

I nteract and reduce the activity of TG-beta. 10. The nethod of claim1l

wher eiabotd)eCRUES e bidtivated BMPIS I tiin@funbthefape Idi€ asPinEese IMOhL. of I0B1 k-
met hod of claim 1 wherein the disease is cancer. 12. The nethod of claim1
wher eibgaie SE{I3 anise (Fig. aR)i ntiBger syyltyivseasitained aising N Dhoigeor TBeserftat i ng

a theraRentd fat {Hpﬂ?gtegtfi\feeé\fkecicsnofaallggéﬂe?pﬁ“hploﬁﬁg b&idig'combination immunotherapy
against 12B1tumors depend on a T cell-mediated immune response. Consistent with these data,
the in vivo depletion of NK cells in immunocompetent mice using anti-asialo-GMI1 antibodies
did not significantly impair the therapeutic efficacy of allogeneic Th-1 plus CRCL treatment,
indicating that NK cells do not play a major role in the antitumor immune responses induced by
the combination therapy (Fig. 5C). Thus, the tumor-protecting effects of immunotherapy based

on allogeneic activated emTh-1 cells in combination with CRCL vaccine depend on T

lymphocytes.
[0090] Naive BALB/c mice were injected with 5x10° 12B1 cells (subcutaneously in the right

groin) on day O and vaccinated as described for Fig. 5. Surviving tumor-free mice were then

rechallenged with 5x10° 12B1 cells given subcutaneously in the right groin and 1x10° A20 cells
given subcutaneously in the left groin on day 45. Tumor volume was determined every other day.
In Fig. 6A, A20 tumor volume monitored in control mice. In Fig. 6B, A20 tumor volume
monitored in emTh-1 plus CRCL-treated mice. In Fig. 3C, 12B1 volume monitored in control
group. In Fig. 3D, 12B1 tumor volume monitored in emTh-1 plus CRCL-treated animals. Results
are representative of 2 independent experiments.

[0091] Surviving mice treated with CRCL plus allogeneic activated emTh-1 cells were re-
challenged with the parental 12B1 tumor cells in the right groin and with an unrelated B cell
leukemia (A20, H-2D) in the opposite groin. A20 tumors developed in all 8§ mice in both treated
and control groups (Figs. 6A and 6B). 5 out of 8 mice were protected against 12B1 tumor re-
challenge in the CRCL plus allogeneic effector-memory Th-1 cell group and two showed the
delay in tumor growth, while all control mice developed 12B1 tumors (Figs. 6C and 6D). These
results thus indicate that combination immunotherapy consisting of CRCL plus allogeneic
activated emTh-1 cells induces long lasting tumor-specific immunity in the majority of treated
animals.

[0092] In Fig. 7A, emTh-1 plus CRCL immunotherapy inducee tumor-specific killer T

lymphocytes. B16 tumor—bearing mice were injected with control PBS or were treated with



decreasi ng the i munosuppressive activity of Treg cells by adm nistering a
t herapeutic conposition conprising allogeneic Thl cells to a patient
wher ei n deonrensidmgoand/ or inhibiting the activity of th@®CTrsgo1amB1080i nduces
a therapeutic effect against the disease in the patient. 14. The method of
claim 13 wherein the Treg cells are CD4+CD25+FoxP3+. WO

2011/ 130249PCT/ US2011/ 032090 -26- 15. The nmethod of claim 13 wherein the
suppressive activity of the Treg cellz is inhibited by decreasing the
conversion of nave T cells (CD4CD25-F %PB-) to iTreg cells. 16. The met hod
of claim 13 wherein the suppressive activity of the Treg cells is by

i nhibition of nTreg cells. 17. The nethod of claim 13 wherein the

t her aBE6tdegive® NPRSLL dirdN aC&uFREic SER TRl 6IBNGI endediidit in GRAteSials 48d rhbeéodaet hod
of claim 13 wherein the therapeutic conposition further conprises disease
ant i ge§¥ebdaysy atigredie dagoricainadonsi ienopeey veen darvaned gadsincubated for 3 days

with CRCL (25 micrograms/mL) and 50 U/mL IL-2. T lymphocytes were then purified on a
nylon wool column and incubated for 36 hours with either B16 tumor cells or irrelevant 4T1
breast cancer cell targets as indicated (effector T cells to target tumor cells ratio 20:1).
Cytotoxicity was determined. Control T, tumor cells cultured with T lymphocytes from mice
injected with PBS; +T [emTh-1], tumor cells cultured with T lymphocytes from mice treated
with CRCL plus emTh-1. In Fig. 7B, emTh-1 cells skewed the differentiation of CD4"CD25
FoxP3™ naive T lymphocytes toward CD4"CD25 FoxP3™ effector T cells rather than Tregs in
vivo. CD4"CD25 FoxP3 naive T lymphocytes isolated from Thyl.2 FoxP3EGFP transgenic

BALB/c mice (107 cells) were transferred to 12B1 tumor—bearing congenic Thyl.1 BALB/c
mice. Animals were treated with emTh-1 cells (+emTh-1 cells) or with control PBS (No emTh-1
cells). Endogenous T cells of recipient Thyl.l mice express the Thyl.l but not the Thyl.2
antigen, which allows the specific tracking and identification of Thyl.2 T lymphocytes in
Thyl.1 mice. Spleens were harvested and dissociated, and conversion of transferred naive
Thyl.2 CD4"CD25FoxP3™ T cells into GFP+ (FoxP3-expressing) Treg in vivo was determined
by evaluating the frequency of Thyl.2 GFP+ cells after gating on the CD4" T-cell population
using flow cytometry. In Fig. 7C, emTh-1 cells impaiedr Treg suppressive function in vivo.
Responder CD4"CD25" T lymphocytes were stimulated with anti-CD3/anti-CD28 T-cell
expander beads in the absence (CD25") or presence of Tregs isolated from the draining lymph
nodes of untreated tumor-bearing mice (CD25  + [Tregluntreated) or of tumor-bearing mice
treated with emTh-1 (CD25+[TreglemTh-1). Responder CD4"CD25" T-lymphocyte proliferation
was determined after 48 hours using BrdU incorporation assays.

[0093] The antitumoral function of T cells isolated from CRCL plus emTh-1 cell-treated mice
was analyzed. Lymphocytes purified from the spleens of animals receiving the combination
therapy were capable of specifically killing parental tumor cells but not irrelevant target
cancer cells (Fig. 7A). EmTh-1 cells were able to skew the differentiation of naive
Thyl.2 CD4"CD25FoxP3 T lymphocytes transferred to 12B1 tumor—bearing congenic
Thyl.1 mice toward Thyl.2 CD4'CD25'FoxP3~ effector T-cells rather than Thyl.2



19. The method of claim 18 wherein the therapeutic conposition further
conpri ses chaperone rich cell lysate of the disease antigens. 20. The
met hod ofwol2aivm3tRA9Iwherei n the therapeutic conposition POTIUSRE110820p0 i Ses

| FNy. 21. The nethod of claim 13 wherein the therapeutic conposition
further conprises conponents that interact and reduce the activity of
TGF-beta. 22. The nethod of claim 13 wherein the therapeutic conposition
further conprises CD40L. 23. The rre;t,\g%d of claim 13 wherein the disease is
cancer. 24. The nethod of claim 13 whérein the disease is an infectious

di sease. 25. The nmethod of claim 13 wherein the therapeutic effect
conprises pronoting anti-tunor function of effector T cells and suppressing
| MuUNEDOIOPBESPST Tivgs dFigedBy. BNLUEEns, the2upprsiiet Makttioh dfmpapy isthiéde

i mrunosuppressive functions in a patient conprising: decreasing the

i MundEp Jdregangenima]sttieaged witlegmd bt ] eellsywasgrgmficandlyiredypcad (Higr Ape dihic
conpo - ] - : cheasi ng
o o PRRRLE s & P APTELS: i irelFbbRridh B VAL METLAp B PO, HREAS

i Mmunasmppstessi veat fthaahecdhasismnby hehiphtdngi-1 ce2ld. aubhenehd edficicy cdfaCRC26
wherein the Treg cel]s n%re.CD4+CD25+FoxP3+.

vaccination involves the inhibition of tumor-induced Tregs.
[0094] Although the present invention has been described with reference to preferred
embodiments, workers skilled in the art will recognize that changes may be made in form and

detail without departing from the spirit and scope of the invention.



28. The nethod of claim 26 wherein the suppressive activity of the Treg
cells is inhibited by decreasing the conversion of nave T cells
(CD4ACD25-WoxP3/130249 i Treg cells. 29. The nethod of cl aPRTAG20MB80N t he
suppressive activity of the Treg cells is by inhibition of nTreg cells.
30. The nethod of ciaim26 wherein thédtherapeutic conposition conprises
al l ogeneic enfTh-1 cells. WD 2011/ 130249PCT/ US2011/ 032090 -27- 31. The
nmet hod of claim 26 wherein the therapeutic conposition further conprises
di seasgpant iSOGNAMGED igsat es associ ated with the di sease antigens. 32. The
met hod of claim 31 wherein the therapeutic conposition further conprises
chaperone rich cell lysate of the disease antigens. 33. The nethod of
clai m 26 wherej,n the therapeutic osition further copprises |FNy. 34.
The. it hod ‘o elRdih AT P S REr S AT E B bRl R T tdher

conpri ses CoNPoRBakssitHtk imRfbaFprafide LG tie: adtsibyiadhigbedabet a.

therapeutic composition comprising allogeneic Thl cells to a patient

wherein decreasing and/or inhibiting the activity of the Treg cells reduces
the immune tolerance of disease antigens in the patient.

2. The method of claim 1 wherein the Treg cells are CD4+CD25+FoxP3+.

3. The method of claim 1 wherein the suppressive activity of the Treg cells is inhibited by

decreasing the conversion of naive T cells (CD4CD25-FoxP3-) to iTreg cells.

4. The method of claim 1 wherein the suppressive activity of the Treg cells is by inhibition
of nTreg cells.

5. The method of claim 1 wherein the therapeutic composition comprises allogeneic emTh1
cells.

6. The method of claim 1 wherein the therapeutic composition further comprises disease

antigens or lysates associated with the disease antigens.

7. The method of claim 6 wherein the therapeutic composition further comprises chaperone
rich cell lysate of the disease antigens.

8. The method of claim 1 wherein the therapeutic composition further comprises IFNY.

9. The method of claim 1 wherein the therapeutic composition further comprises

components that interact and reduce the activity of TGF-beta.

10. The method of claim 1 wherein the therapeutic composition further comprises CD40L.
1. The method of claim 1 wherein the disease is cancer.

12. The method of claim 1 wherein the disease is an infectious disease.

13. A method for stimulating a therapeutic immune effect in a patient comprising:

decreasing the immunosuppressive activity of Treg cells by administering a
therapeutic composition comprising allogeneic Thl cells to a patient
wherein decreasing and/or inhibiting the activity of the Treg cells induces
a therapeutic effect against the disease in the patient.

14. The method of claim 13 wherein the Treg cells are CD4+CD25+FoxP3+.



35. The nethod of claim 26 wherein the therapeutic conposition further
conprises CD40L. 36. The nethod of claim 26 wherein the disease is cancer.
37. A nmetWwoaouf13824ppr essi ng i mune tol erance and pronot PAT/US2e1hesapeut | C
effect in patients with a disease congri sing adm ni stering activated Thl
cells and a source of disease antigen3bwherein the Thl cells and the
di sease antigens are admnistered at the sane |ocation. 38. The nethod of
claim 37 wherein the Thl cells and the disease antigens are adm ni stered by
i nt rader malthe th&kdd HNSaim BPwhdiBB: tH@Elﬂff)geSQifve %l:t%}iﬂ? 6%7t_h\é’f1‘%é§éé1‘1sti§1§1hﬁﬁt%ﬂ wat ed
Thl cells are admnistered prior to the source of disease antigens. 40.
The neletreasing thelcanargdn whegied h cehe(CPHCIo2I-FexRi-ptaallegyetei ¢ enTh-1 cel | s.
41. The nethod of cl.aim 37 erein the source.o i sease aptigens .is. CRCL.
12 TG merisddror i WherEife bare agitly diRCTRE kA BpblicSoase
anti geypaTalcefidlm ni stered at least 3 tines and at intervals of about 3-10
days until the patient exhibits a therapeutic effect. 43. A conposition
conpr ildi ng Taeseihedkofsfaigy Fewbercirihe fempeniticanpatjoncampriigferlloigandihe di sease
ant i gensy @{? kont ai ned wi thin chaperone proteins and the adjuvant conprises
acti vafmer}il ?o'genei c Thl cells.

18. The method of claim 13 wherein the therapeutic composition further comprises disease

antigens or lysates associated with the disease antigens.

19. The method of claim 18 wherein the therapeutic composition further comprises
chaperone rich cell lysate of the disease antigens.

20. The method of claim 13 wherein the therapeutic composition further comprises IFNY.
21. The method of claim 13 wherein the therapeutic composition further comprises

components that interact and reduce the activity of TGF-beta.

22. The method of claim 13 wherein the therapeutic composition further comprises CD40L.
23. The method of claim 13 wherein the disease is cancer.

24. The method of claim 13 wherein the disease is an infectious disease.

25. The method of claim 13 wherein the therapeutic effect comprises promoting anti-tumor

function of effector T cells and suppressing immune tolerance of the disease antigens.
26. A method of impairing the immunosuppressive functions in a patient comprising:
decreasing the immunosuppressive activity of Treg cells by administering a

therapeutic composition comprising allogeneic Thl cells to a patient
wherein decreasing and/or inhibiting the activity of the Treg cells reduces
the immunosuppressive functions in the patient.

27. The method of claim 26 wherein the Treg cells are CD4+CD25+FoxP3+.

28. The method of claim 26 wherein the suppressive activity of the Treg cells is inhibited by

decreasing the conversion of naive T cells (CD4CD25-FoxP3-) to iTreg cells.

29. The method of claim 26 wherein the suppressive activity of the Treg cells is by inhibition

of nTreg cells.

30. The method of claim 26 wherein the therapeutic composition comprises allogeneic

emTh-1 cells.
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31. The method of claim 26 wherein the therapeutic composition further comprises disease
antigens or lysates associated with the disease antigens.

32. The method of claim 31 wherein the therapeutic composition further comprises
chaperone rich cell lysate of the disease antigens.

33. The method of claim 26 wherein the therapeutic composition further comprises IFNY.
34. The method of claim 26 wherein the therapeutic composition further comprises
components that interact and reduce the activity of TGF-beta.

35. The method of claim 26 wherein the therapeutic composition further comprises CD40L.
36. The method of claim 26 wherein the disease is cancer.

37. A method of suppressing immune tolerance and promoting a therapeutic effect in patients
with a disease comprising administering activated Th1 cells and a source of disease antigens
wherein the Thl cells and the disease antigens are administered at the same location.

38. The method of claim 37 wherein the Thl cells and the disease antigens are administered
by intradermal injections.

39. The method of claim 37 wherein the activated Th1 cells are administered prior to the
source of disease antigens.

40. The method of claim 37 wherein the Thl cells are allogeneic emTh-1 cells.

41. The method of claim 37 wherein the source of disease antigens is CRCL.

42. The method of claim 37 wherein the Th1 cells and the source of disease antigens are
administered at least 3 times and at intervals of about 3-10 days until the patient exhibits a
therapeutic effect.

43. A composition comprising a source of disease antigens and an adjuvant wherein the
disease antigens are contained within chaperone proteins and the adjuvant comprises activated

allogeneic Thl cells.



