-1- METHOD FOR INCREASING IMMUNOREACTIVITY The present
invention relates to methods for modulating the immune response of
cells. Active immunization made possible for the first time a
comprehensive fight against the most threatening infectious diseases and
even achieved world-wide eradication in some cases using an
inexpensive and highly efficient endogenous defense mechanism.
Therefore, efforts have been and willlbe undertaken to develop
prophylactic and therapeutic vaccination approaches against various
indications. MBR&CRr RFRCIENCRIASHNGOMMIBIRREAGRAVETONH of an
immune response, which leads to a protective immunity. However, lack of
immunogenicity of the immunization antigen leads to failure of the desired
effaet toroeetnt: HighiAterestify ahd Speeifiteintiodn forsulations Haves the

immuAkeady beendeveloped for prevention and treatment of malaria, HIV,
influenza or tumor diseases, to name but a few prominent examples.

HOWeVe?, tHegB retinkrits Rade ot Beeh icEasstal Sfof example "Guéito
complaekaf immurrogenicityyafi thedmmunization taiftigens irUrhermoe; .evens
. widely used vaccines lead to problems of lack of jmmunogenicity, such as
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necn 20D forihe. lack of reactivity of (e Immung system js thatthese. -« axen
antigens are not recdgnlzec? as %elng foreign”. In mammals, it IS mainly
to dfellswhichogécide whatherd stiuetirepresenteddsyiantigen: presentagies

acaifells (ARGS) Willbe recagnized as endogenous er forgign. Tainduce.an
immune response, essentially two separate signals, independently of one
requ&m@ﬁeaqg@qﬂiggsaﬁﬁqqﬁémmune response, which leads to a

protective immunity. However, lack of immunogenicity of the
immunization antigen leads to failure of the desired effect to
ocour. Highly interesting and specific antigen formulations have
already been developed for prevention and treatment of malaria,
HIV, influenza or tumor diseases, tc name but a few prominent
examples. However, these treatments have not been successful,
for example, due to lack of immunogenicity of the Immunilization
antigen. Furthermore, even widely used vaccines lead to problems
of lack of immunogenicity, such as the hepatitis B vaccines,
which actually build up a protective immune response titer only
for approximately 30% of thcse treated. The main reason for the
lack of reactivity of the immune system 1s that these antigens
are not recognized as being "foreign™. In mammals, 1t is mainly
Teells which decide whether a structure presented by antigen-
presenting cells (APCs) will be recognized as endogenous or
foreign. To induce an immune response, essentially two separate
signals, independently of one another, are necessary. This

mechanism should prevent overshooting of the immune system. The



mechanism should prevent overshooting of the immune system. The -2-
first prerequisite is for the T-cell receptor to also recognize the antigen
offered by the APC. If this is not the case, then no further reaction will
take place. Furthermore, for induction of an immune response, it is
absolutely essential to have an interaction of the CD28 receptor on the
T-cell surface with B7 expressed on the APC only when the latter
classifies the antigenic structure as.dangerous. In the case of vaccination
with a vaccination antigen having only marginal immunogenicity,
f i rscostimtdationsviasthe dntesactionbetween: B¥ eandCbD281maik faib ta ecedh 1 ze
which does not subsequently lead.to an immune, response, but instead ,
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furtheen demonstrated tHattthEmeeds for .cosstimblationcan be bypassed-byn of
an 110G ff.the.enzyme E3- ubiguitin ligase GbLD. Thisenzyme isa .,

‘ decisive switch point in control of the immunoreactivity (Chiang et al., J
inteOfif 1agast o2007% dobd 0. TITFICR9472) tHEWEVEr il tHadbsericesfh B

exprebkbg agmipisteressulistancesthat gre hardly immunogenic.may:gad to

_induction of a strong immune response. Furthermore, Cbl-b- deficient
antigide thomoAgoticyene RSB are ViabiE Grfchth@ir® imffine syatern™
withisTapable ekeffisienilyregegnizingiaufologoushys induced tumarsansh icity,
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oeser e . However,
to ccampleterelintinatisrsof: the enzymeywhichyhds: been describedyalso

reorlGhs o ginSEESE eI sle MBI £ dtose o
a T-gagativee veégulatbris vésponsible 46r theeimarioreactiviyt ot Fadellshe need
for co-stimulation can be bypassed by turning off the enzyme E3-
ubiguitin ligase Cbhbl-b. This enzyme is a decisive switch point
in control of the immunoreactivity (Chiang et al., J Clin Invest
(2007) doi:10.1172/JCI29472), However, 1in the absence of Cbhbl-b,
administered substances that are hardly immunogenic may lead to
induction of a strong immune response. Furthermore, Cbhbl~b-
deficient mice (homozvygotic gene knockouts) are viable and their
immune system is capable of efficiently recognizing autologously
induced tumors and building up a lytic immune response based
mainly on CD8+ T-cells (Loeser et al., JEM (2007)
doi:10.1084/iem.20061699). However, the complete elimination of
the enzyme, which has been described, alsoc leads to an ingreased
autoimmunity after immunization with superantigens. Loeser et
al. have thus been able to show that Chl-b as a negative
regulator 1s responsible for the "immunoreactivity" of T-cells.
SiRNA technology for attenuation of specific gene
expression has aliso been described already for Cbl-b with a

lower efficilency. US 2007/0087988 relates to a method for



SIRNA technology for attenuation of specific gene expression has also
been described already for Cbl-b with a lower efficiency. US
2007/0087988 relates to a method for -3- regulating HPK1, the
expression of which can be increased by increasing Cbl-b expression and
vice versa (e.g., by inhibition of Cbl-b siRNA). US 2007/00543355
describes Cbl-b peptides and Cbl-b- associated proteins, in particular
POSH, and their use for treatment ofyCbl-b-associated diseases. WO
2004/078130 A2 relates to compositions for treatment of

requP@SHrasgogiajed diseasesesuch as viraldiseases,icancer abdeased by

. ____neurolo ig%g_igorders. POSH canct{)e made availabl? together with a . .
lmrﬁ%’?&lﬁ;?g of POSHEAE T ated brotéing, including"Ebl s, 0s72006/02821g "
of CAlrélatesroanethods for increasing the immune response of immune

cells by iphibiien of nedalive immunerealators in;the cel, Such negative
immunoregulators are selected from protelnsE? hich are associated with
as s ombkdcidar stalslitys e. d: Rby abiguitingtion; dedbiguitthationiandise for

+ rezSWmAYlatien as,well astranscription factors, which inhibits the expression

of NFKB inhibitors, or suppressors of transcription of NFKB target genes.

HBWever hdUse of Chi-bedidisrs for Chiear Apphdatiorarhas Baément of

rosudescribeds Therefore,one goalefithe spreseat investignds 1o makesr and
available a method for modulating the immunoreactivity that is suitable for

nev GrhEdTUse! THE present vention thbfefdra Telatss 16 &R virG'of ¢ 1o

a plviva niethod fforintiieasing the tmmuynoseadtivity afrcells of rilnedinmune

53{%6%?5"%‘%’2@’?{? goﬂﬁacgtee(ia%@sa@_gng% rlla’ods for increasing the
immune response of immune cells by inhibition of negative
lmmunoregulators in the cell. Such negative immuncregulators are
gelected from proteins, which are assoclated with molecular
stability, e.g., by ubiquitination, deubiguitination and
sumoylation as well as transcription factors, which inhikits the
expression of NFkB inhibitors, or suppressors of transcription
of NFkB targef genes.

However, no use of Chi-b meciators for clinical
applications has been described. Therefore, one goal cf the
present invention is to make avalilable a method for modulating
the immunoreactivity that 1s suitable for practical use.

The present invention tTherefore relates tce an in vitro or
ex vivo method for increasing the immunoreactivity of cells of
the immune system, which were contacted with an antigen,
comprising a reduction in or inhibition of the Cbl-b function of
these cells, thereby increasing the immunoreactivity of the
cells to the antigen.

The Cbl-b gene and its gene products have been described in

detail in the related art (UniGene Id. Hs.3144 and Hs. 381921,



comprising a reduction in or inhibition of the Cbl-b function of these cells,

thereby increasing the immunoreactivity of the cells to the antigen. The

Cbl-b gene and its gene products have been described in detail in the

related art (UniGene Id. Hs.3144 and Hs. 381921). -4- Cbl-b sequences

have been published in the GenBank database, for example, under Ace.

No. NM 008279 and NP 009112. Anti-Cbl-b antibodies, siRNAs and

antisense inhibitors are available commercially. Certain siRNAs are

suitable for reducing or inhibiting Cbl-b expression and thus also Cbl-b
Chl-furctignareediscosedindiS 2100700543565 witke ntiked RNADNADase, fox

exampygleotides and 2 lepath of Apraximat Q’&%%‘%%f%?@@?‘%c%%m
Qouriteract the Tisk of an  overreaction of the immune system, which can

ant ileaditodndactiuitef anoirmniureereaetivity, Lok examplécthevailable

Com@&!ﬂqq/¥U0%%%&9@1@%%”99@ in.T; cells can take-place;only in-a
strictly defined period of time. Therefore, it is essential for an adjuvant

inhifngrapeuticc vakcitaiion Bpprbadt o alteuate ThIPin & chntrolled” are

discmanngr ionly fora limitedoperindsoftime ta supporhithe slevelopment-afian and
immune response specific for a given immunization antigen but to prevent

2 leggEhisifmmBRe QisHAREDYY prom Pty festoriny tHe* *RBrmal” immunological
state.ckherefore ~acaeardingi tekther peesent énvestion i onlycd cettaini mmune

selection oRisoIateq cells of the immune s%sttem is treated in vitro_or. ex
systen, W Lﬁ caq e t% 1NQUCT Lo AU T glmmi Leactlvity,
Vivo andthen “returned to the patient. One approach for efficient in vitro

for ex¥ivolChl-iratennation isitheréfore Y prevéqlisitefor uncreasing the T-
ce11iMmuRoEactivity. The Ghi-b fupction is preferably.reduced or inhibited by: o .
Therefore, it is essential for an adjuvant therapeutic
vaccination approach to attenuate Cbl-b in a controlled manner
only for a limited period of time to support the development of
an immune response specific for a given immunizaticn antigen but
to prevent an autoimmune disease by preomptly restoring the
“normal” ilmmunological state. Therefore, according te the
present invention, only a certain selection of isclated cells of
the immune system is treated in vitro or ex vive and then
returned to the patient. One approach for efficient in vitro or
ex vive Chl-b attenuation 1s therefore the prereguisite for
increasing the immunoreactivity.

The Cbl-b function is preferably reduced or inhibited by
reducing or inhibiting the expression of Cbl-b. The terms
reduction or inhibition related to the reducticn in the function
{and/or expression) of Cbl-b in comparison with the unchanged
natural function up to complefe inhibition of function. The
function (and/or ezxpression) is preferably reduced by at least

30%, 40%, 50%, 60%, 70%, 80%, 90% or 95%.



reducing or inhibiting the expression of Cbl-b. The terms reduction or
inhibition related to the reduction in the function (and/or expression) of
Cbl-b in comparison with the unchanged natural function up to complete
inhibition of function. The function (and/or expression) is preferably
reduced by at least 30%, 40%, 50%, 60%, 70%, 80%, 90% or 95%. -5- In
preferred embodiments, the function of Cbl-b is preferably reduced or
inhibited transiently. In other words;the function is reduced only
temporarily as indicated above and subsequently can recover, for
exampte, thy eesumption oe ndegradatiorn of mthilkitors fsudhl as Chi-b
pr@fsﬁthé or b Ql%% neSIS l.b:LnC Cc?' PrIQrpaj_regtﬁeyls (Eqnwg@le@%\}orde the
fransient r re liction in C in immune cells can also be achieved '
functepentwelyreeigcamralmwpmi@sucitese$s ashitved sThéexpressivh

subsgg%hm preferably reduced or inhibited by wsing Ghlsb.antisgnse RNA

or SiRNA: To this end, short DNA and/or RNA sequences that were
desragmplemeftary 1 BporIBR of HE Ntafget (EhiB) MRNA Sdqushceegaenesis

or neﬁe@,baamrﬁ@%m dybridize; with them anghipagtivate tham. dbeuction
, length of these sequences is preferabl at least 15, 18, 20, 22, 25, 2? 30
in OB 0 BOLEG70, 66,90, £08, T20- 400 180, 160 57 S06MSacks Up 19
e.qg. i;hejmmpleteﬁar@eéﬁequenceumreeﬁ@rabhysumtmz&@‘&dzooo 1500 1000,

g\or 300 bases. The ge ces ofSE IDn 1 2.3, 4

for 8 are’ pre%erabﬁ/ used. Likéwi rtﬁ 5&& fegﬁfjﬁ%a% Jnnipited

by ulfed@e@bdﬁhhmedsw eplBrdlity of etfidiknoWwn daraporants, eu@hr ashyA
and/B%'nﬂlw%bls%ﬁgﬂg%@'sﬁné'%h'Qggré; In,partichiar ers or | WAMSS of the

Andy antagonists or inhibitors which suppress the effect and/o
target (Cbl-b) mRNA seqguence are used, so that Lhey thus

hybridize with them and inactivate them. The length of these
sequences 1is preferably at least 15, 18, 20, 22, 25, 28, 30, 33,
40, 50, 60, 70, 80, 90, 100, 120, 140, 160, 18C or Z00 bases up
to the complete target sequence, preferably up to 2502, 2000,
1500, 1000, 500 or 300 bases. The sequences of SEQ ID nos. 1, Z,
3, 4, 5, 6, 7 and/or 8 are preferably used.

Likewise the function of Cbl-b can be reduced or inhibited
by a plurality of other known components, such as by using Cbl-b
antagonists, inhibitors, in particular aptamers or intramers.
Andy antagonists or inhibitors which suppress the effect and/or
the function of Chl-b may also be used according to the
invention to increase the immunoreactivity of the cells.
Antagonists or inhibitors are preferably used to produce a
pharmaceutical agent for the inventive in vitreo, ex vivo or even
in vivo increase in the immu8noreactivity of cells of the immune
system. This permits treatment of diseases with a suppressed or
inefficient immune system, in particular cancer, as well as the

increase in the immune response to {vaccination) antigens which



the function of Cbl-b may also be used according to the invention to
increase the immunoreactivity of the cells. Antagonists or inhibitors are
preferably used to produce a pharmaceutical agent for the inventive in
vitro, ex vivo or even in vivo increase in the immu8noreactivity of cells of
the immune system. This permits treatment of diseases with a
suppressed or inefficient immune system, in particular cancer, as well as
the increase in the immune response to (vaccination) antigens which -6-
can be contacted with the cells of the immune system in vivo or ex vivo
can Hhedquresentipvention alseerelatesdoarmethod feruvedueingtthe in vivo or
v:iL@munoreactivity of cells of the immune system, comprising the reduction
or inhibition of the c-Cbl function of the cells, so that the immunoreactivity
of the peltsstontheiantigeniistreduced; piaferably bydramsiénttretiactiopdncing
the IRBRMON.I- partiquiarhy using.c-Chl aptisanse RNA,OLSIRNALTA i 55 ng

increase the immunoreactivity, it is not absolutely necessary to attenuate
the gaChIGbity togethe? With“CBRb *As Shdwi inthe fexarhples, attehiatics of S+
so tEfebldnsteadhyields a:raversal in the reffects achievedihy.inhibition af ;
Cbl-b. Cbl-b and ¢c-Chl therefore have antagonistic functions. C-Cbl also
redugffits 8 revicusly uikndwA finéibn intthefineYegufation ofthe Feell -7
partfeactivity iy that itsatterustionrleads 1@ andrereased immune doleranes: se
Ther%‘ogee ghrgtredygtion in or énh%%i%ionbog cEtE% gégbl jl%ncéiggai_s suTj_tgbIe for
© ilrﬁmm%n%supbre%‘élor?/énd%herefc*)re alfows its Use'in‘Inflamniations or
at tenllergies; fobéxample: Binde the: rextentiand diréction éfkthehattenuationhe
exam?a%?a gd §£S€tQOSu%Q§§o'H reduction-of gt inhibition;of Gl-b apdiar csChl 1, 1 pe
effects a%hieved by inhibition of Cbl-b. Ckhl-b and c¢-Cbl

ax

therefore have antagonistic functions. C-Cbhbl alsc fulfills a
previously unknown function in the fine regulation of the T-cell
reactivity in that its attenuation leads to an increased immunsg
tolerance. Therefore the reduction in or inhibition of the c-Cbl
functiocn is suitable for immunosuppression and therefore allows
its use in inflammations or allergies, for example. Since the
extent and direction of the attenuation depend on the dose in
reduction of or inhibition of Chl-b and/or c-Cbl {analogous to
Cbhbl-b as described herein), both factors may be reduced in their
function in combination. Tc increase the immunoreactivity, the
reduction in Cbl-b outweighs the reduction in c-Cbhl and vice
versa. C-Cbl antisense or siRNA may have the same seguence lines
as those described above for Cbhl-b. The sequencges of SEQ ID Nos.,
9, 10, 11, 12, 13, 14, 15 and/or 16 are preferably used.

In special embodiments, cells which have taken up the
antigen and preferably present an antigen fragment or, even
better, recognize an antigen fragmenit in the context of HLA and

are thereby activated are used in particular.



Cbl-b as described herein), both factors may be reduced in their function

in combination. To increase the immunoreactivity, the reduction in Cbl-b
outweighs the reduction in c-Cbl and vice versa. C-Cbl antisense or

siRNA may have the same sequence lines as those described above for
Cbl-b. The sequences of SEQ ID Nos. 9, 10, 11, 12, 13, 14, 15 and/or 16

are preferably used. In special embodiments, cells which have taken up

the antigen and preferably present an-antigen fragment or, even better,
recognize an antigen fragment in the context of HLA and are thereby
activated aretisedanipattiowar. s ,7_tie prefeiredembediments atheweallsng to

to be used according.to the invention. are antigen-pre ing cells,.P. S,
he Rl s Penoni i Co). T mptogtes Bvmoen 2
bloothonoeytes; macrophades and/ordandritictcells, mpaftiediagTtes,

monol}/g& @QCX&%%IQ §$g%gln%m&o/ccyfe%eggflﬂ'tElyn&rl(lcﬂe%r{np%@“&@h‘@far T~
Thl, Th2, Thi7, Tregs (regulatory T-cells) or CTL (cytotoxic T-cells), NK

Lympaefs/ 6 RK T-Eélls. Likeiise At is-aI30 possibieto1ise CPBIED 19 Regative

partclymphocytes in generatNK , cellsform an gspegialiy prefered group cTr,
thereof. The antigen has preferably been taken up by the cells and they

(evegiasenhtitl Yraterably ahantiger fragnient. BEMCs ard T2telfCare & +5 3130

posse&p@ciaﬂy_wefeumj_/ mmcﬁnbm@ﬂem\fer freaimenttodrduce arespetiallyx

o1 ONG ANligen speciicyreaction, In.other embodinents, I pagicuiar o7 3.,
general increase in immunoreac |vﬁy€ie.g., for ‘treating an immune

has instfficiencyy, ariousti-cells alorey até ssufficlet torathieveya breadnt 1t,

pres8liegh The increased immupqreactivityaecording fo.theyinvention iSspeciaily

prefera%ly mediated by these cells, in particular CD8 or CD4 cells as well
preferred in combination for treatment to induce an especially
strong antigen-specific reaction. In other embodiments, in
particular for a general increase in immunoreactivity {e.g., for
treating an immune insufficiency), various T-cells alone are
sufficient to achieve a bréad effect. The increased
immuncreactivity according to the invention 1is preferably
mediated by these cells, in particular CD8 or CD4 cells as well
as NK and/or NKT cells.

Electroporation is preferably used for transfection of
cells, in particular T-cells, or NK cells with a Cbl-b inhibitor
such as Cbl-b siRNA or a knockout Cbli-b construct. Any media
which lead to transfection, 1.e., to inhibition of Chkbl-b, may be
suitable for this purpose. Optimem (Gibco, #31985-047) 1is an
example of one such medium.

In addition, the cells may also be treated, i.e.,
stimulated with an immuncstimulating substance, e.g., an
immunostimulating cytokine or ligand of other immunostimulating

receptors {(such as TLRs, toll like receptors) or antibodies to



as NK and/or NKT cells. Electroporation is preferably used for transfection
of cells, in particular T-cells, or NK cells with a Cbl-b inhibitor such as
Cbl-b siRNA or a knockout Cbl-b construct. Any media which lead to
transfection, i.e., to inhibition of Cbl-b, may be suitable for this purpose.
Optimem (Gibco, #31985-047) is an example of one such medium. In
addition, the cells may also be treated, i.e., stimulated with an
immunostimulating substance, e.g.,-@1. immunostimulating cytokine or
ligand of other immunostimulating receptors (such as TLRs, toll like

sur feceptorsy o antipodiesiter8s surface malecules prieferably CD3vand/osn

. CD28, to romokt)e an, immu e Jesponse by the cells. Inhibition of Cbl-b
immune r%sgé&se (y he cells 7P 0 -
may also be used as part of a vaccination supported by dendritic cells,

preferably anrartit tGmbr vareirnation cAsan-dtetnativecand/op in addition,

vacciigealIsthat Jnhibitip vitro Goseuituring of Gbl:b-inhibited cells with . ¢ 5 -
dendritic cells that have been obtained from the patient and have
tunopgrefargbly Beenloaded with tumor (cell) antigens, as it is also possible to

usg the, ca-culturg farthe inventiveipurposes."Maccinations asdisegk
herein is not to be understood in the absolute sense - i.e., administration

inhigidn Rmiidgen mnich” ieddse éb‘:so%_ﬁ?af&kﬁbﬁibvmeq%ﬁnég ith

dendsystem <but rather asrHiswaunclegicabadmiristratiemtainereaseient and
haverEee%ieor” By th%émm%%%%%fe{}}% diotto f“?g‘é%t? the Immune system. .,
I~ particular t¥1e CFﬁII% thereot agains the vaccine an igen. FI’I 8ne partlcular

alscagpedtitheepresensmventonselatéstore for the inventive purposes.

“Vaccination” as used herein is not to be understood in the
absclute sense — i.e., administration cf an immunogen which
leads to absclute protection by the immune system - but rather
az immunological administration tc increase protection by the
immune system and/or to activate the immune system, in
particular the cells therecf against the vaccine antigen.

In one particular aspect, the present invention relates to
the use of Cbi-b inhibitors or antagonists for producticn of a
pharmaceutical composition to increase the immunoreactivity to
an antigen in a patient and/or increasing the immunoreactivity
per se, comprising the isolation of cells of the immune system
of a patient, an in vitro or ex vivoe increase in the
immunoreactivity by using Ckl-b inhibitors or antagonists and
reimplanting the cells in the patient, wherein the
immuncoreactivity is increased by a reduction in or inhibition of
the Cbl-b function of the cells.

Implementation of the increase in immunoreactivity,
preferably for a limited period of time, concurrently with a
vaccination, administration of the antigen, can be induced by

reducing Chl-b expression in a small portion of the circulating



the use of Cbl-b inhibitors or antagonists for production of a
pharmaceutical composition to increase the immunoreactivity to an
antigen in a patient and/or increasing the immunoreactivity per se,
comprising the isolation of cells of the immune system of a patient, an in
vitro or ex vivo increase in the immunoreactivity by using Cbl-b inhibitors
or antagonists and reimplanting the cells in the patient, wherein the
immunoreactivity is increased by a regluction in or inhibition of the Cbl-b
function of the cells. Implementation of the increase in immunoreactivity,

T-ce pleferatilyifer g timitedhperiad oftime;:coreurranitlyowitiral Yaccinatiore

obtaggggn§¥g%9%ﬁ%£%e T%% ’éxi/%%ﬂ%ﬁgégk%%fﬁgu Q%é?@ﬂ% bone
expression in a small portion of the circu ating -9- T-cells. PBMCs

ma r r {periphéradnmonbheaclearbloodicallsy may be fobthinedl frorh Wwhélersisagnt .

i deaqfd/orhload cells from.the bong; marraw and from the tymor fissye dtselfs; ¢
(TILs) of the patient, ideally having been immunized a few days
daysprevidusiyce gedived days “ahdireated inWitrd) of exivewith &Pect Lo

s 1 rNEDbrspacific siRNAattenuation batehothis methodds pesformed veryidly.
rapidly. In the ideal. case, this cell preparation may be administered to

I e ptight gk only'a few Minubésftd Having Begn temoved” The *° =0
the eellsimay opfionallybeymaltipiedrof expanded byexsdivorn gtimatationemoved.

e BEI0208 3ablofo 1 (especiye sl elre, U ol fp ponad.-
st impateritsiT weell tpopdlation, lerdountéicantigen-presientinig cells i hgnple fore
rne R048S, wWhile ciaylating inthe regipient arganism, wheredhesg ¢ ro,
antigen-presenting cells have taken up antigens due to the
representing only a few percent of the patient’s T-cell
population, encounter antigen-presenting cells in lymph nodes
while circulating in the recipient organism, where these
antigen-presenting cells have taken up antigens due to the
immunization that has already occurred and have migrated there.
Since the T-cells treated in vitro do not regulre a co-
stimulation signal, they proliferate immediately after
recognition of the immunization antigen and secrete cytokines,
which contribute systemically to induction of an immune response
on both a cellular level and a humoral isvel. With this batch,
even weakly immunogenic antigens will lead to the establishment
of a long-lasting immune protection. Likewise, rejection of
autologous tumors in cancer patients can be induced in this way.
A Chl-b antagonist here increases the immuncreactivity, where
this is used either in an exclusive and/or a concomitant
chemotherapy/ radiotherapy in combination with passive
immunizations, such as tumor-antigen—-specific antibodies.

This method is therefore used for treating congenital or

acguired immune insufficiency, in particular AIDS, multiple



immunization that has already occurred and have migrated there. Since
the T-cells treated in vitro do not require a co- stimulation signal, they
proliferate immediately after recognition of the immunization antigen and
secrete cytokines, which contribute systemically to induction of an
immune response on both a cellular level and a humoral level. With this
batch, even weakly immunogenic antigens will lead to the establishment
of a long-lasting immune protection. Lgkewise, rejection of autologous
tumors in cancer patients can be induced in this way. A Cbl-b antagonist
mye 1bere, increasesthesimmeunareactivity wihered thig isi used either in an

. exclusive and/or a concomitant chem%thera | radioj;herglqgin .
1mmunos%ﬁ$26831?ﬁ Or a cancer OF 10N ig WIlith Theé selection of
combination with passive immunizatfons, such as tumor-antigén-specific

disecantibcdies.i This mathionkis theeferetused: for freatingreongehitapor ing sollid
- umodcquire @@g@ggas%icgﬁgi;puggrg_cular AIDS, multiple - 10 myeloma,

chronic lymphatic leukemia, drug-induced immunosuppression or a
cditceroptenally-with the sefectibn Bicdisedsé-Specitit shtigens, the

t reaFieAtMeRt of acancer involying solidtumars:is prefesresdn parielan no: : on
increase the chance of success of a treatment, the treatment of a cancer

withisgstetdtably?administered iEdmbifation With @rothérantitiinbr tHetagy,
radiifdgartiewlar chemotherapy: radiothierapyy admiristration obadherapeutie

biological or. dendritic cell-supported (tumor) va cinatiog.l h'b.it{on of Cbl- .. .
dendg e T LR R g o
b caan aatixumbdrvaceinationf As atealternative andlorsirpadditien, inadironation,

ore 2 CURYING oL COI-Dhite celle it endiitic gella pbianed fiom g,/ ox
patient; preferably having

in addition, in vitro co-culturing of Chl-b-inhibited celils with

dendritic cells obtained from the patient, preferably having

been loaded with tumeor {(cell) antigens, is also possible, as

well as the use of the co-culture for the inventive purposes.

The in vitro or ex vivo increase in the immunoreactivity may
be performed in the therapeutic method as described above, the
cells being exposed to an antigen opticnally before or after
removal of the cells.

The chronclogical sequence of presenting the lmmunization
antigens, their uptake by antigen-presenting cells and
furthermore the migration of these cells to local lymph nodes,
where the substances that have been taken up are presented to
activated T-cells, is also important in a therapeutic
implementation. Therefore, the patient is preferably inoculated
with the antigen, preferably even before isolation of the cells,
in particular preferably at least 1, 2, 3, 4 or 5 days and/or at
most 20, 16, 12, 106, @, 8, 7, 6, 5, 4, 3, 2 or 1 week{s) before

isolation of the cells. Alternatively, a subseguent vaccination



been loaded with tumor (cell) antigens, is also possible, as well as the
use of the co-culture for the inventive purposes. The in vitro or ex vivo
increase in the immunoreactivity may be performed in the therapeutic
method as described above, the cells being exposed to an antigen
optionally before or after removal of the cells. The chronological
sequence of presenting the immunization antigens, their uptake by
antigen-presenting cells and furthermiore the migration of these cells to
local lymph nodes, where the substances that have been taken up are
or aptesentecio activated Tecells, igialso imperantiara therapeutic or ex vivoe
is akngglemoesnst%i}ci% Therefore, the patient is preferably inoculated with the
an |ggn, preferably even before isolation of the cells, in particular
pieferabiyi at least 1:218, 4 bt & dayssand/er ab mest 20,162, 10e9e8L ing
ce11d, B3, 2.0 Week(s) before dsalation pf the cells. Allarnatively,a ang
subsequent’vaccination™11- or a treatment of the cells with an antigen in
can PrroceréedvecisHish possible 1k stikiftioh: itds Hiso- p6SsiBle ot lise

cont 8RtigeN:presenting: gells,which preferablyoriginate from thepatieatctivity
himself and can be contacted with the corresponding antigen and then

o1 thggntiBute- tovatd thBHcrbhsB T the specific ifimunoreactivity Sitfgr-+on ©F
Ch1-jeinthnamshartly befere-orafterdhe mekministnation of c€blkb-inhibited
immune cells, preferably.T-cells. The cells are preferably specific for a
crg&ﬁncaenfigsenaorre cgﬁséggr%%?ig%gsg %g?t%ljhcan%f;fenaarce%é:eg%(:Ltrtjf:'dai‘rclfrE g or
ce 1 lspecifigityicripresence of theantigey avherethecimmundréactivity of the

spec?%?g§gfx%§igyggsgégdﬁgh%ﬁghég%igen, where the
immunoreactivity of the selected cells is increased. Through the
selection of a certain antigen and/or cells with an immune-
enhancing specificity herefor, an immune response can be
directed against a certain target in a patient in a targeted
manner. Such a target would be in particular a tumor (through
the selecticn of at least one or more tumor antigens) or a
pathogen.

It is conceivable that the correspending siRNA in the
transfection batch is already placed in the same sterile
disposable tubss in parallel with the separation cf the cells.
Therefore, in another aspect, the present invention relates to a
preferably sterile container, such as a disposable tube,
comprising a Cbl-b inhibitor, in particular tc increase the
immunoreactivity of cells of the immune system tc an antigen.

Likewise, the present invention proposes a kit, comprising
a container, in particular a dispcesable tube for holding the
cells of the immune system, as well as a Cbl-b inhibitor, such

as siRNA, in particular to increase the immunoreactivity of



selection of a certain antigen and/or cells with an immune- enhancing
specificity herefor, an immune response can be directed against a certain
target in a patient in a targeted manner. Such a target would be in
particular a tumor (through the selection of at least one or more tumor
antigens) or a pathogen. It is conceivable that the corresponding S4 RNA
in the transfection batch is already placed in the same sterile disposable
tubes in parallel with the separation.gbthe cells. Therefore, in another
aspect, the present invention relates to a preferably sterile container,

cellsucrasiadispesable dybeogomprising a:Ghidninhibitaf cineartiedlas t@ording

o t&qcr%%sve thg, (i)rgmunoreactivity of cells of the immune system to an
aﬁtigen.eﬁkéwisé, the present invention proposes a kit, comprising a

caitainerpinaparticukand/disposable tubedor holdingdtbhepceliszofthe

mnfJYBUR PY SIS A3 el 23,8 COLAIAII, ety A aiRAA, In pBriaak o
to increase the immunoreactivity of 12 cells of the iImmune system to an
of cafmfgercby id Aigthdd atcordingSto the iBventiord The donhtainef and/or

mo1cberkitmay.alse compriseran Jmmunosiimulating sybstance preferablyance
cytokine(s) or ligands™ of other receptors (e.g., TLRs) or antibodies to

the gifrigue! motetulest pretéidbly BI53 anbici'CH28, t6atditidiiilyErnhahka®
comgthesstimulation.ilikawise;the kit:of dhe .gentainerrmay @isq- conprise

... Stabilizing components, nﬁodia or buffers_(for ,stabilization%?f the cells),
Stabtandretion of nucfédtéction” soltions® preférably Céll Edis Such as™

e
ia, suchas
soluRPM mr @ptimermeiThe presentinventionus Hlustratetvby the followiagn .

The present invention is illustrated by the following
figures and examples without being limited thereto.

In the figures:

¥ig. 1 shows a simplified schematic diagram of T-cell
activation by co-stimulation {(a), or in the case of attenuation
of Cbl-b expression, by sole stimulation of the T-cell receptor
{c), which does not usually lead o activation (b);

Fig. 2 shows a Western Blot analysis of Cbhl-b expression.
CD8+ cells were isclated from human PBMC, transfected with Cbhli-
b-siRNA, kept in culture and compared with a control group
without, stimulation, after anti-CD3 stimulation or after anti-
CD3 and anti-CD28 stimulation. Fyn was used as the loading
control;

Fig. 3 shows the IFN~y secretion of human CD8+ cells two
days after siRNA Treatment. The IFN-y concentration was measured
in supernatants of CD8+ T-cells without stimulation (medium)
{left) and after CD3-specific co-stimulation (center) or after
CD3 and CDZB8-specific co-stimulation {right. Two-day-old cell

populations transfected by means of nonspecific siRNA {1°" bar),



figures and examples without being 'limited thereto. In the figures: Fig. 1
shows a simplified schematic diagram of T-cell activation by
co-stimulation (a), or in the case of attenuation of Cbl-b expression, by
sole stimulation of the T-cell receptor (c), which does not usually lead to
activation (b); Fig. 2 shows a Western Blot analysis of Cbl-b expression.
CD8+ cells were isolated from human PBMC, transfected with Cbl-
b-siRNA, kept in culture and compareg.with a control group without,
stimulation, after anti-CD3 stimulation or after anti- CD3 and anti-CD28

Coh1-Btimulation; Fys was usedias the loaging 1contel iFig 3 shows ther FNay-)  and
secretion of human CD8+ cells two. days.after SIRNA treatment. The

Co 1~ RN Soncentralion Wad meddtired ‘it stiperhatarits ot CD8Y Théelte™ ™3t/
withgut gtimblationt(medium) @eftrand after€D3aspecifid to-stmillatiowent y
(center) or D3 and CD28-specific co-stimulation (right. .

day s T T o alone 1 etten oy A OF hohebeifc siRNA

supe(Ist ban); s 18 Chibrspecific SIRNA {2ad bag); enCbkspeatific SIRNA3rd 1eft)

and Q%@éﬁ“ké%ﬂébg@%%@%aggfﬁG?EﬁQ%ﬁﬁQéEﬁ%éﬁ?”anQﬁ%a§ CD3- and

compared; Fig. 4 shows the IL-2 secretion of human CD8+ cells twenty
CD28yays aRérSIRNA redfinent e 122 CohcetaticiFirsuiseatatits oty o 1d
ce11CR8HT-cells mathouk stimutlation (medim)-(left) and after GD3-speeific (1°*
N stimulation (center) or after CD3- and CD28-specific co-stimulation %ight)3rd
2T}y aS MeRSUTRE “Twbday-BId* céfl poplifations traRsfetted by edns of |
bar ) nanspetific-siRNA (15t bar €bi-bespecifie siRNA (2d kar), ¢4«Cblkspecificere
siRNA (3rd  bar) and Cbl-b-specific and c-Cbl-specific SIRNA (4 th bar)
comgﬁgﬁg; and

Fig. 5 shows the chronological seguence of the in vitro
Chbli-b attenuation batch to increase tThe lmmunoreactivity;

Fig. 6 shows the siRNA uptake by human T cells, isolated
from PBMCs (A), and the siRNA uptake by CD8-cell-depleted PBMCs
(B): |

Fig. 7 shows the Cbhbl-b mRNA expression after RNAL (4) and
the amount of Chl-b protein produced after RNAL in a Western
Blot (B}:

Fig. 8 shows the IFN-y, TNF-«, IL-Z production after Cbl-b
inhibition;

Fig. 9 shows the IFN-v production after Cbl-b inhibition as
a time profile;

Fig. 10 shows the increase in T-cell reactivity measured by
Ch107a + CD6% (A), (CD1G7a, CD3, CD40L, ICAM (B} marker
expression.

Fig. 11A shows tumor growth in mice after treatment,
with/without Cbl-b suppression in therapeutic CD8 cells; B:

Mortality of mice with EG7ova tumors after treatment.



Chl-

compared; and Fig. 5 shows the chronological sequence of the in vitro
Cbl-b attenuation batch to increase the immunoreactivity; Fig. 6 shows
the siRNA uptake by human T cells, isolated from PBMCs (A), and the
siRNA uptake by CD8-cell-depleted PBMCs (B); Fig. 7 shows the Cbl-b
MRNA expression after RNAIi (A) and the amount of Cbl-b protein
produced after RNAi in a Western Blot (B); Fig. 8 shows the IFN-y,
TNF-a, IL-2 production after Cbl-b .inhibition; Fig. 9 shows the IFN-y
production after Cbl-b inhibition as a time profile; Fig. 10 shows the
inceeasedn T=cell reactivity measured by CD107a + CD69 (A), CD107a,
CEI:DB, CQ4O&,_ICSAM Bx)l&arker expression. Fig. 11A shows tumor growth
in fice after treattent, with/without Cbl-b suppression in therapeutic CD8
célis: Bf Mbrtalitycof miie@AvithdEBZova tumors aftestdatment. tigibition of
xamples: Example 1: Se ces.The following siRNA sequences were
géeg%ﬁ%hﬁ)ﬁolrgofé%%fb,%a or<1%e§br in combination: 1. Sense sequence:
GIA AD R UCAERSB.G.A.C.UAU.G.AU.U (SEQ ID No. 1) Antisense

G.n.8equence: oL H.GAUAL Y. 6.6 UGUGCAY CUUCUYLSER IR.. 1)

5'-P

G.U.

57-p.

G.G.

5f -7

U.A.

5/~

comb

AVA.

No. 2) 2. Sense sequence:
Antisense seguence:

ULCLAVULALGLULCLCUULGUULGLAVULGLULTLCLULE (SEQ 1D No. 2)
2. Sense seguence:
A.C.U.G.G.U.C.C.G.U.U.A.G.C.A.A.A.U.U {SEQ ID No. 3;
Antisense seguence:
U.0.6.C.U.A.A.C.G.G.A.C.C.A.G.U.A.C.U.U {SEQ ID No. 4)
3. Sense seguence:
U.C.G.A.A,U.U.U.U.G.G.G.U.A.G.U.A.U.U (SEQ ID No. 5)
Antisense seguence:
JULAALVULALCLCLCLALAALATDLLLC.GLALCLCLUL T, {SEQ ID No. &)
4. Sense sequence:
U.C.A.G.C.A.U.U.U.A.C.G,A.C.U.U.A.U.U {SEQ ID No. 7)
Antisense seguence:
LULAWALGLULCLGLULALALAULG.CLULGLALULALTLU (SEQ ID Nc. 8)
The following siRNA sequences were used alone or in
ination to inhibit ¢-Chl:

1. Sense seguences
U.C.A.A.C.U.C.U.G.A.A,C.G.G.A.A.A.U.U (SEQ ID No. 9)

Antisense seguence



G.U.A.C.U.G.G.U.C.C.G.U.U.A.G.C. A A AU.U (SEQ ID No. 3) Antisense
sequence: 5-P.U.U.G.C.U.A.A.C.G.G.A.C.C.A.G.U.A.C.U.U (SEQ ID No.
4) 3. Sense sequence: G.G.U.C.G.AA.U.U.U.U.G.G.G.U.AU.UAU.U
(SEQ ID No. 5) Antisense sequence:
5-P.U.AA.UA.C.C.CAAAAU.U.C.G.AC.C.UU. (SEQ ID No. 6) 4.

Sense sequence: U.A.U.C.A.G.C.AU.U.UAC.G.AC.UUAU.U (SEQID
No. 7) Antisense sequence: -15 -
5-P.U.A.A.G.U.C.G.U.AAAU.G.C.UG.A.UA.UU (SEQ ID No. 8) The

5 - pfallowing SiRNA .sequences werecusediatona ar i .cormbinatiem o inhibic . 10)
c-Cbl: 1. Sense sequence A.A.U.C.A.A.C.U.C.U.G.AA.C.G.G.AAA.U.U
(SEQ ID No. 9) Antisense sequence - 15
52P.Bkdde. GEBaLEC.A.G.A.G.U.U.G.A.U.U.U.U (SEQ ID No. 10) 2.

c.n.0eRsE sgauence GACH AW GGCULA.GAAUAAAYMISERIR 11,

No. 11) Antisense sequence
5-P.U.LWARSLEE. 3GEABYE.G.A.U.U.G.U.C.U.U (SEQ ID No. 12) 3.

5 —pSgngeseguenee ¥.6.6. GGCAL. & W BAUAY.CBUALE(SEQNR. 12)

No. 13) Antisense sequence
5P BARZEGCAYVAYAA.G.G.U.G.G.G.C.UA.U.U (SEQ TD No. 14) 4.

U.a.8ense sequence GICIAGAEACAUNUN.C.GG.AU.UABENSEQND. 13)
No. 15) Antjsense sequence
Antisense seguence

5'-P.U.A.A.G.A.U.AU.A.A.G.G.U.G.G.G.C.U.A.U.U (SEQ ID No. 14)

4. Sense seguence
G.G.A.G.A.C.A.C.A.U.U.U.C.G.G.A.U.U.A.U.U (SEQ ID No. 15)
Antisense seguence

5/ -P.U.A.A.U.C.C.G.A.A.A.U.G.U.G.U.C.U.C.C.U.U (SEQ ID No. 16)

Example 2: Transient reduction in Cbl-b expression

In this example, it will be shown that the immunoreactivity
of T-cells can be influenced ex vivo.

Whole blocd was taken from a donor by using CPT tubes
(Vacutainer), and the PBMCs were separated by centrifugation. In
another step, CD8+ cells from this preparation were
concentrated. These were transfected by means of a Cbhi-b-
specific siRNA using an Amaxa transfection apparatus (detailed
protocol in Example 3) and cultured further. An identical batch
with a nonspecific siRNA was transfected using the identical
protocol by means of a Cbhbl-b-specific siRNA and cultured further
as the control. Since a potential overlap of the function of
Chl-b and c-Cbl is assumed, two other batches were tTreated by c-—

Chl-specific siRNA and 2 combination of c¢~Cbl~specific and Cbl-



5-P.U.A.A.U.C.C.G.AAAU.G.U.G.U.C.U.C.C.U.U (SEQ ID No. 16)

Example 2: Transient reduction in Cbl-b expression In this example, it will

be shown that the immunoreactivity of T-cells can be influenced ex vivo.

Whole blood was taken from a donor by using CPT tubes (Vacutainer),

and the PBMCs were separated by centrifugation. In another step, CDS+

cells from this preparation were concentrated. These were transfected by

means of a Cbl-b- specific SIRNA usigg an Amaxa transfection apparatus

(detailed protocol in Example 3) and cultured further. An identical batch
b-spaithra aonspecific SIRNA wasttansfected using the identical pretocoklys. The

means of a Cbl-b-specific SIRNA and cultured further_as the contral., . .
faCtSiggg%a p%%tlééntig 3\/Besr aepcc%fl the fun‘c“f:%orl;é of %dgﬁb |e;illr?dS 1crcﬁ?l:!)gl isagsr}s%%lg ,J" on of
Chl-twosotherbatchres were tréated: by 0a Gisl-specific siRNAandta Western Blot

ana1§QMbination of ¢;Chl-specific and Chl :16--specific SIRNA. Allbatches  yere

~ Were cultured for two days. The fact that the transfection led to the
stimgdsited attéfitiation of 3CHI-b Exprassion Wwals Hethoristrafed b/ sibsequerft 2nd

cp2 s Western:Blot analysis;sko.indyce Ghlib expressipBnthe, cultyresives@pression

. _stimulated with CD3 and in another batch with CD3-specific and i

in thp)JELepEdfic ARtibsdies AR A ExpetiferR T ER D expréstion i the ® ©F the

intelfansiected preparation wasfarcerkiodess thans5%ebthe intemsity.of a. since

tne CQUOLianstection, as shownin ig. 2, Since, the Stabilly,of the SRNA ;..
and tonseqdently an & icient suppression of"expre%smn is-of alimite

suppdarationrandis nep transmittedito other zellsithe sdlectedddatehrisand is not

tranlRRSERY ag%”%élggbrOf ChIbexprgssiop, whichis bpund stricly 9 he s ent
presence of the Cbl-b siRNA.
attenuation of Cbl~b expression, which 1is bound strictly to the

presence cof the Chl-bh siRNA.

Example 3: Transfection protocol
Nuclecofection with siRNAs in human T-cells
Nucleofection is performed by working together with another
lab assistant. One person performs the pipetting of the siRNA
cligos and the other person transfers the speclimens to a culture
medium. This significantly accelerates the procedure.
1. Prepare the medium for the cell RPMI (+pen/strep., +L-
glut, +10% FCS).
2. Pipet the culture medium intc at least two 50 ml Falcon
tubes/constructs (one for collecting the nuclecfected
cells and one for the cell washing medium), 1 mL/L
nuclecfection specimen intce each tube. Bring the tubes
to 37°C.

3. Mark the Eppendorf tubes for each nuclecfection

specimen.



Example 3: Transfection protocol Nucleofection with sSiRNAs in human
T-cells Nucleofection is performed by working together with another lab
assistant. One person performs the pipetting of the siRNA oligos and the
other person transfers the specimens to a culture medium. This
significantly accelerates the procedure. 1. Prepare the medium for the cell
RPMI (+pen/strep., +L- glut, +10% FCS). 2. Pipet the culture medium into
at least two 50 mL Falcon tubes/canstructs (one for collecting the
nucleofected cells and one for the cell washing medium) , 1 mL/L

nucleofection-specimendnto each-tuher Bring thetubes (10137C.)3. Makk  seven
the Eppendorf tubes for, each nucleofection specimen. - 17 4. Cigtrifugg .
a ptimem

the nuclBoHBtT 6lls @10 g) T6FSeven Minutes ARdTefmove the
supernatantcAdd @ptimein (Gibco, #31985-047) 5. So that the cell

density will be 40 x 106/mL, Pipet, 100.pL (= 4 x 106_cellg).into eac :
E%pendg(r)f tut([a)nea}QG. égﬁ 1.8625.)53' pl@lesrilgih%&/-oli‘é(l)ilﬁto%%e E%pend%@f %e’s Fipet
containing thexcellsjubt privP to petleofedtivr Mixcby Bipetting ahdtube -

transfer the selution to,the call (praventair bubbles), Tap the:cellagainst «upes
the table to remove the bubbles. 7. Close the cover and place the cell in .
the AmaXa frahsfettiorr devies e ctropsratof)y (Progffart 014 °afd hof ™+ Mix

V-24 ashe hestoptionyisingOptimeMfer the solution to the cell
(prevent air bubbles). Tap the cell against the table
to remove the bubbles.

7. Ciose the cover and place the c¢ell in the Amaxa
transfection device ({electroporator). (Program U-14
and not V-24 as the Dbest option using Optimem
Nucleofector soluticon). Push the x-button and remove
the cell after the OK signal. (Push the x-button again
before the next electroperation.)

8. Immediately add 500 pL RPMI (37°C) to the nucleofection
cell and mix cauticusly by pipetting using the Pasteur
pipette. Transfer the cells to the collecting Falcon
tube. Wash the cell once with 500 pL preheated RPMI
and transfer the remainder of the <cells to the
collecting Falcon tube.

9, Repeat steps 5-7 with each sample.

10. Place the Falgon tubes 1in the incubator until all
specimens have been nucleofected.

11. Pipet 4 mL of the cell suspension into 6-well plate
wells (= 2 specimens) and place the plates in the
incubator.

12. The next day, collect the cells, count them and start

the culture 24 hours after the nuclecfection performed



Nucleofector solution) . Push the x-button and remove the cell after the

OK signal. (Push the x-button again before the next electroporation.) 8.
Immediately add 500 pL RPMI (37C) to the nucleofection cell and mix
cautiously by pipetting using the Pasteur pipette. Transfer the cells to the
collecting Falcon tube. Wash the cell once with 500 pL preheated RPMI

and transfer the remainder of the cells to the collecting Falcon tube. 9.

Repeat steps 5-7 with each sample. {1§. Place the Falcon tubes in the

incubator until all specimens have been nucleofected. 11. Pipet 4 mL of

the cell syspepsion inte;6-wrelkplateTwells (112 specimenspand-place:the s for

plates in the, incubator. 12. The next

start the &aiire 24 hSdrs atter the

c

gay, collect the cells, coun
c# ?n whﬁunef %? argeL gene
nucieorectuon per ormed -18- as

tt@em and

describethabdves Takeanaigudt okthe £ellssfor isalatioimef RMA toctivation.

check o:}l\,{\éhether the tar%

otelrnn .

of activation. The protein

o

e

g%%%’?n% Jas been downregulated as of the fimee

ecimens are taken on the basis of the protein
expressipnckinétics mampled: Nudlesdfeetion efficiency CD8+ was
isolated from human peripheral blood as described above. The negative
selection was performed using beads. Result (Amaxa comparison): Purity

EFREORI Ao AR LS8 YRR CRHTEHRE Pability after Viability after

Effisiencyas isolated from human peripheral blood as described

above. The negative selection was performed using beads.
Result (Amaxa comparison):
Purity of the population: 87% CD8+ (FACS)
Device Viakility after |Viability after | Efficiency
3.5h 24h siGlo pos
Trypan-blue Trypan-blue in
negative (%) negative (%) FACS (%)
Amaxa V-24 |94 93 86
Untreated 100 99 0
Experiment with Optimem:
Nucleofection | Program | Cells Viability ! Viability | Efficiency
in there- after after 24h | siGlo pos
after in 3.5h Trypan- in FACS
Trypan- blue (%)
blue negative
negative {%)
{%)
Nucleofector V=24 hTC 99 92 94
solution
Cptimem V—-24 RMPT 52 67 96
Optimem U-14 RMPT 95 92 S6
Thus a definitely reduced expression of Cbl-b was detected

in the protein chemistry.




3.5h 24h siGlo pos Trypan-blue Trypan-blue in negative (%) negative

(%) FACS (%) Amaxa V-24 94 93 96 Untreated 100 99 0 Experiment

with Optimem: Nucleofection Program Cells Viability Viability Efficiency in

there- after after 24h siGlo pos after in 3.5h Trypan- in FACS Trypan-

blue (%) blue negative negative (0) Nucleofector V-24 hTC 99 92 96

solution Ootimem V-24 RMPI1 92 67 96 Optimem U-14 RMPI 95 92 96

Thus a definitely reduced expression;9f. Cbl-b was detected in the protein

chemistry. -19- Example 5: Transient increase in T-cell reactivity -

I\fmaeﬁupar@eﬂt of lEday dtiwas thusrderaanstratac that Chdhlexpressiariinity -
Meashyman D8+ %%s can be suppressed with at least 95% efficiency. As

anothéer consequenge it will now be demonstrated that the reactivity of
thecT+cel poputatiomearns alsotee indreaséd: IFobe spre tivatdhe idedirsthn CD8+

ce118ff6CHIS gxclgaggyeggéa specific and,cannot be. bynassed.in the exent.of 1.

attenuation of Cbl-b expression by c- Chl, in another approach, ¢-Cbl was
consgigpattenuated, dhd in RSk Al e ICH ahdChI Werd Bfterired AR v of

thet@e§@f¥3%5£§Hation can also be increased. To be sure that the
desired effect 1is exclusively Cbl-b-specific and cannot be
bypassed in the event of attenuation of Cbl-b expression by c-
Cbl, in another approach, c¢-Cbkl was also attenuated, and in a
third batch ¢-Chl and Cbhbl-b were attenuated. All these CDE+ cell
cultures were cultured for two days and were stimulated by CD3
and also by CD3 and CD28 and compared with an unstimulated
group. Normally T-cells reguire this co-stimulation of CD3 and
CD28 to proliferate, which can be detected easily by secretion
of inflammatory cytokines in the supernatants of the cultures.
To detect this T-cell activation, IFN-y titers in  the
supernatants were measured. A graphic pleot of the influence of
the attenuation of expressicn by siRNA treatment on the T-cell
reactivity is shown in Fig. 3. Two days after transfection, all
CD8+ cell cultures were transfected with Cbl-b and/or c-Cbl-
specific siRNA, stimulated as described and compared with a
control group that had been transfected with a nonspecific
siRNA. Unstimulated cells had essentially no IFN-y eXpression.
After exclusive CD3 stimulation, all cultures had an elevated
reactivity, so that at least 500 pg/mL IFN-y ccould be detected
in the supernatants. The signals for c-Ckbl-specific siRNA and
nonspecifically transfected cellé were very similar {low). Only
cells transfected with Cbl-b-specific siRNA had a much higher
reactivity, which was asscciated with an IFN-y titer of

approximately 3 ng/miL. The reactivity of the cell preparaticn



cultures were cultured for two days and were stimulated by CD3 and also

by CD3 and CD28 and compared with an unstimulated group. Normally

T-cells require this co-stimulation of CD3 and CD28 to proliferate, which

can be detected easily by secretion of inflammatory cytokines in the

supernatants of the cultures. To detect this T-cell activation, IFN-y titers in

the supernatants were measured. A graphic plot of the influence of the

attenuation of expression by siRNA trgatment on the T-cell reactivity is

shown in Fig. 3. Two days after transfection, all CD8+ cell cultures were
co-transfestec:with €bt-band/oraex&bkispeciicstRNA; stimulated akowever, was

described and compared wit control.group th: d been. transfected .
Lo et LA et G Lol o SeoeRbaly MO TRy 2 enin
onlyexpression/After exclusive CD3:stimulationZall cultutes RRdrselevated:  co-
stimhelaacﬁlyg%' r??z@?&g&leagg 5QQ£Q@EAFN@€§QQJ9$@19€@9%F ghegnals rhan

. supernatarits. The signals for c-Cbl-specific SIRNA and nonspecifically o
JusLrdpsfected eelld werehely sirhilanlowy 1 OnlyoBéR transfédtéd withon,  which

was €bkhwspecific:siRNAhad a;imuch higher, reactivit, which was-asseeiated in an
with an IFN-y titer of approximately 3 ng/mL. The reactivity of the cell

amouplenation -:30 80 ansfétted by ¢Ebl- aid BB B-spe&fic SIRNAL LR ChI-b-

spechewevesiwas lower than that-after &hldr-specific siRNA teatmentnt.. It was

reaching only 1.2 ng/mL. Il cases, CD3- and CD28-specific co-
mtegt(i)r%figf?on%ieﬁaed,%seexp%c eg, defini ely%igﬁ%r sSiEr?él% ﬁgn jﬁgt attenuated

cul tCP3-$petifici stimulation L THe Tontrdl prepardtions whichweagitreatedowithy than

thosRONSPecific S&%%‘%&%@%ﬁﬁ'&%%{ in an amount of.1,.2 na/ml, while -

the culture treated with C specific SIRNA had an IFN-y concentration

the ¢fd.8 ngimblrwas:, which was treated with c-Chl-specific siRNA
had a significantly lower reactivity and only 500 pg/mlL IFN-vy
was measured in the supernatant. This concentration 1s
significantly lower than that of the nonspecifically treated co-
stimulated control group and is comparable tc the wvalues of the
control group stimulated only with anti-CD3. Thus, in contrast
with the murine system, a redundancy of Cbl-b and c¢-Cbl in human
CD8+ T-cells was ruled out experimentally and a therapeutic
approach via Cbl-b (and 1its upstream regulators) but not via
Cbl-b/c-Chl compinations is appropriate to increase
immunoreactivity. However, inhibition of c-Cbkl allows immune-
suppression for other applications, such as the treatment of
inflammations or allergies.

This concomitant therapeutic approach, designed either as
monctherapy or combined with wvaccination, 1s also capable of
recognizing disseminated tumcr cells in the  periphery and
combating them in the long run by buillding up an immune

response. When used immediately after a cancer has been



noteworthy that the Cbl-b and c-Cbl-specific co-attenuated culture had

titers of 1.7 ng/mL, which were thus much lower than those in the

Cbl-b-attenuated group. It was also unexpected that the cell population,

which was treated with c-Cbl-specific SIRNA had a significantly lower

reactivity and only 500 pg/mL IFN-y was measured in the supernatant.

This concentration is significantly lower than that of the nonspecifically

treated co- stimulated control group and is comparable to the values of the

control group stimulated only with anti-CD3. Thus, in contrast with the
diagRuying, systesy auredintancycaf Chl-branche-6bl inthumani ED&H Fecelthereby

was ruled out experimentally and a therapeutic approach via Cbl-b (and
prevﬁg%% tream regulators) but not via Cbl-b/c-Cbl combinations is

appropriate to increase immunoreactivity. However, inhibition of c-Cbl

aligus, mmune: supRtessian, pr ofieLARCalions, sychapihe iEalbepl ey -

of Iinflammations or allergies. This concomitant therapeutic approach,
Measyssigael dfeEhs2monotherapy or combined with vaccination, is also

capaple of tecognizing disseminated tumor cells indbe perpheryandene 112

combating them in the long run by building up an immune response.
CONCHVHE ided immedidtely aftela canesias heer 212 diagidseds Seen  from
Fig.disseminationof aprimanydumor is-alsedherely preveated: Example-6sponse,

" Transient increase in T-cell re thityEYhﬂeasurergeni og‘iIL-g A very %in]jlar el

WheTEakiIt Whs obthined By THEASUHNG the 152 “Ebntentrations it the same: -+ FeLY

mea ssupernatants;ras.cambe seen#from skFigiduWithoOf stimildtion: thereavasred in
the %%Tgﬁgygﬁggdg%%%n%ﬁoup. The IL-2 concentration in the Cbhl-b

and c-Cbl-co-attenuated population was again much lower and
amounted to <100 pg/mL. The anti-CD3 and anti-CDZB8-specific co-
stimulation in turn yielded higher signals. IL-2 concentrations
of >800 pg/mlL were measured in all groups, regardless of the
siRNA treatment. The control group yielded titers very similar
to the Ckl-b-attenuated titers of 1.3 and 1.4 ng/mL. It 1is
interesting that the IL-2 concentrations fter c-Cbl-specific
attenuation were much lower and amounted to only 800 pg/mL,
regardless of whether only c¢-Cbl was used exclusively or c-Cbl

was used together with Cbl-b in this approach.

Example 7: Transient increase in immunoreactivity

Dus to the in vitro or ex Vvivo treatment, T-cell reactivity
is efficiently increased, so it 1is possible through exclusive
stimulation of the T-cell receptor to induce the proliferation
of T-cells. This 1s an essential prereguisite for the
therapeutic approach described here. This attenuation is of a

transient nature due to the use of RNAL technology.



whereas an anti-CD3-specific treatment led to a definitely measurable

signal in all groups. Thus >200 pg/mL was measured in the

Cbl-b-attenuated group. The IL-2 concentration in the Cbl-b and

c-Cbl-co-attenuated population was again much lower and amounted to

<100 pg/mL. The anti-CD3 and anti-CD28-specific co- stimulation in turn

yielded higher signals. IL-2 concentrations of >800 pg/mL were measured

in all groups, regardless of the siRNA treatment. The control group

yielded titers very similar to the Cbl-b-attenuated titers of 1.3 and 1.4

ngAnk. Itisdnterestngithat therll-2 eepeentraiionsiafter ceChltspecificves to
, attenuation were much lower, and al?ounted to only 80%pgémL, . h
INCT 45 dIEES of WREHRGSHIY CICBI wak used excltsively'Sr c-Cbl Was ise ©
reactdgether with Ebleb irthisnappreadcherExampleeichrahsiefit.nereasgdn after a
bas1MMungreactiyity bue g the invitrg or ex vivoeatmenl, Tooellreactivty; , cer

is e |C|en'€ly increased, so it is possible through exclusive stimulation of
tube the TAdSIEreceptortoinduce e proliferations of THERSs Thig'is ardsolated by

cent BS3ELAl prerequisite forithe therapeutic.approach described here. Thisy. cpi-
attenuation is of a transient nature due to the use of RNAi technology. .
p-spegd T ithisABPieabifity of tesEmbatiet celis selis 1§ icrEase thehediately
the r HAMUOOQEDICitY, 9f vaccines and te increase: thes geactivityiof the immuwenm was
system in %ene_raL Five da¥s aftera b sgc immunization, whole blood is a4 1
exLr gl from & patiBht it OB T  fubes Attst dpprox.‘twenty niinttes, PBMCs 7
thisaredsolatedy ecemtrifugation.iThe célbpreparatiohs arectransfétted withure of

ehe SR aPedlic SRIAs and. lemplanted o e paeatimpedately . o co ene
thereafter. On day 0, whole blood was again taken and serum was

cellular orientation of a Thl-contrelled immune response

(elevated IFN-vy, IL-2 and TL12 titers) or a humoral trend in a

ThZ2~directed immune response (elevated IL4, IL5 and IL10 titer).

If necessary, other booster immunizations with or without PBMC

therapy, are performed in a lié-day interval (Fig. 5).

Example 8: Nucleofection of CD4 T-cells and CD19 B-cells

PBMCs were iszsolated as described above and were transfected
under the same conditions as in Example 3 {(Ul4). The oligo used
for transfection (siGLO red) was wused in a concentration of
2 uM, and the specific uptake was <detected by FACS; the
differentiation of CD4 and CDE cells was performed by
simultanecus double staining with CDB-TIFC and CD3-APC (Fig.
BA) .

PBMCs were prepared as described above and their CD8 cells
were isolated. The remaining CDB-negative cells were then
transfected again with siGLO red as described above (although
with an oligo concentration of 3.3 pM). The specific uptake was

detected by FACS by simultaneous double staining with CD3-FITC



extracted. Pro-inflammatory cytokine titers were measured in this serum
and compared with the control group. The nature of the immune response
induced is also analyzed with regard to the cellular orientation of a
Thi-controlled immune response (elevated IFN-y, IL-2 and IL12 titers) or a
humeral trend in a Th2-directed immune response (elevated IL4, IL5 and
IL10 titer). If necessary, other booster immunizations with or without
PBMC therapy, are performed in a.24-day interval (Fig. 5). Example 8:
Nucleofection of CD4 T-cells and CD19 B-cells PBMCs were isolated as
and descobed@aboveignd were.transfected under-thersame conditions as+dAs also
Example 3{ 14) . The oligo used. for trapsfection (siGLO red) was used . .
ohsepy @oﬁ@en rgdt%neo%pfﬂ Ahd ¢ l’éast’pee?:ﬁ‘lgclucpjtgI?és w%@taae%gctgéa by © Ctiges
usedFAGSBsthe differentiationiof CD4and €B8:¢ellsrwascgerformeddiyl 9—negative
lympgg%\lj(l aénse,ouwshdl(():l‘rllbl%g Aning WE@&Q&J%F%@”@&P&APC (Fig. 6A).

s were prepared as described above and their CD8 cells were
isBleited. Trsnremaining ‘Ggfregativeieells ivdre thehe fransféeted againl s can

21soWith.SIGLO red as.desciibed, abpve, (although- with. af oligocpncentrdtion  same
of 3.3 pM). The specific uptake was detected by FAGS by simultaneous

trangdapieistainig WithiCHS-ATC-I23-Ei EDLISAPC (Fig. 6B). Itis
interesting that it was also observed in this experiment that efficient

uptake of the oligos used also occurred in the fraction of , .
R S LS EEC S PR et i S SR ST R
humaex@bple-thiETefosa showsHRNat etidrpmotuniencdlisvedn also be transfected

highly efficiently under the same, fransfggtiop conditions agthe GRE cells: ¢
cells and cultured by PHA/anti-CD3/28 stimulation. After two
weeks, These D4 c¢cells were transfected by a Cbhbl-b-specific
siRNA using the Amaxa transfection protoccl (see Examples 3 and
8). An identical batch was transfected with a nonspecific siRNA
using the identical protocol as the control batch. After
transfection, the cells were cultured with IL-2 (5 ng/mL) for
one more day and stimulated with anti-CD3/28 the next day.

The Cbhl-k mRNA expression in the Transfected preparation
was reduced by approximately 85% in comparison with the control
transfection in the CD4 cells stimulated for Z4 h (Fig. 7A). The
sharp reduction in Cbl-b mRNA correlated with a comparatively
strong reduction in the amount of protein of Cbl-b, as detected

in the Western Blot (Fig. 7B).

Example 10: Increase in CD4 T-cell reactivity - Measurement
of cytokines with anti-tumor activity
One of the main tasks of CD4~cells in a T-cell-mediated

immune response 1s production of inflammatcry cytokines. The



Example 9: Transient reduction in the Cbl-b expression in human CD4

cells on an mRNA and protein level CD4 cells were isolated from PBMCs

by depletion of CD8 cells and cultured by PHA/anti-CD3/28 stimulation.

After two weeks, these ON cells were transfected by a Cbl-b-specific

siRNA using the Amaxa transfection protocol (see Examples 3 and 8) .

An identical batch was transfected with a nonspecific SIRNA using the

identical protocol as the control batch4 After transfection, the cells were

cultured with IL-2 (5 ng/mL) for one more day and stimulated with .
1iteanti+GR3/R281he mext day. ThecChlibh mRNAexprassiam insthétransfectady and

- Breparatlon .wa reduced by approximately 85% in comparison with the
conporp‘f‘rans?ec ion in the CD4 cells stimulated for 24 h (Fig. 7A). The
sHarp rediction i Gbl-bafiRNAcorreldted svith & compatativelyastrorigierefore

dete@%%é‘&” in,the amount of pratein,gf Chl-b; gs detegled intheWestern .cpa/2g

(Fig. 7B). Example 10: Increase in CD4 T-cell reactlv%y
StlmM%fa%Wémerﬁh@ﬁ@yt&@ﬁ@sewﬂvaﬁﬁ%@ﬁ}%r Attty OhB'Of the Mdinfasksevated

in nPkGR4-gallsina Toelmediated immupe responsgis production of
inflammatory cytokines. The -24- literature mentions in particular the
cytokines IL-2, IFN-y and TNF-a in particular. The expression of these
threamylokines:wax Hesetase deiemmedﬂ)yﬁidSAnAtm&me:QMGr -cell

read |CD2/ stjum lation, these three cyt lgénes wertes ifica té’ elevq:tgdantl_
|n1hum§n -D- g?éncegﬁl?f eﬂs? 3‘ Il—_lxample qi %‘lansmnt
tumogowseiofthg increase in CD4 T-cell react|V|ty through increased
p%@u%%%kgggw%§@§%¥@pfﬂghtiwtumor activity of Cbl-b-silenced
T-cells, it is important for the increased cytokine production
to also remain upheld over a certain period of time after T-cell
stimulation. However, this period of time should also be limited
in order to minimize the risk of permanently establishing an
unwanted autoimmunity to the patient’s nonmalignant tissue.
Therefore, = production of IFN-y was alsoc analyzed by
intracellular staining in FACS at wvarious pcints in time. The
diagram in Fig., 9 shows clearly that the marked increase in IEFN-
v was maintained for at least 46h, but six days after
stimulation it dropped back to a level comparable to that in the

controls.

Example 12: Increase in T-cell reactivity - increased
expression of surface molecules with functional properties
and/or stimulation marker function

The respective determination of cytokine production as a
marker for functionally successful silencing of Ckl-b in human
T-cells is technically more complex and therefore it tends to

not be executable so closely in time. The expression of



tumor activity To achieve efficient anti-tumor activity of Cbl-b-silenced

T-cells, it is important for the increased cytokine production to also remain

upheld over a certain period of time after T-cell stimulation. However, this

period of time should also be limited in order to minimize the risk of

permanently establishing an unwanted autoimmunity to the patient's

nonmalignant tissue. Therefore, production of IFN-y was also analyzed by

intracellular staining in FACS at varigys. points in time. The diagram in

Fig. 9 shows clearly that the marked increase in IFN- y was maintained for
funcatileast 48h, but sixtdays after Stimulation itcdropped badiCtd avevel therefore
JRVe) gr%t%!ggg that in the controls. Example 12: Increase in T-cell

reac |vﬁy Increased expression of surface molecules with functional

propediies andferistimdlation hierker furction Theaespectivelace marker for

Secr%%tgwinaéiggiqi&y@ki%% pr%‘&éig&?ista r’@ar&gﬁ {%r fugﬁgonqws therefore

successful silencing of Cbl-b in human T-cells is technically more

de teggmpRX afd therbfdrestienys 6 eot befexdciitablessotidsely iftlinedt anti-

cn3 /bhe expressian 0f»25- fupctionally important surface markers by EACS,  sirna
was therefore also determined. CD107a is defined in the literature as a

thergffqce MARKEETOF SSecretBrFadthvity f Ry fotsXic TECaIR Y was thérefdre L F+9-
102 )determined on Cbl-b-suppressed CD8 T-cells after 24h of anti- CD3/28
stignulgtionﬁgge E-cleél? transf(ice:tgg with iCbI-b siRl\%et erefore

- . = : - l
manitssted 4 greatly elévatod secretory activity (Fig. 10A). " ¢ Vestoutar

transport in T-cells, it may also be used as the principal
marker for the secretory activity of CD4 T-cells. Fig. 10B shows
that expression of CD107a in Cbl-b-siRNA-transfected cells was
also significant in compariscn with that of control cells
treated otherwise the same.

CD40L and ICAM are two other surface molecules that can be
induced by T-cell stimulation. These two molecules are of
functional relevance, CD40L 1in particular for interaction with
antigen-presenting cells and for stimulation/proliferation of B~
cells, ICaM for the interaction with antigen-presenting cells
and migration out of the wvascular system inte (malignant)
tissue. Fig. 10B shows that expression of these two surface
molecules was significantly elevated in Ckl-b-siRNA-transfected
human CD4 T-cells.

One of the mechanisms described here as responsible for the
increase in T-cell reactivity is the less pronounced attenuation
of CD3-receptors on the cell surface. Fig. 10B shows that the
amount of €D3 receptors still on the cell surface was also

definitely elevated 1n Cbl-b-siRNA-transfected human CD4 T-

&

cells.



Since the CD107a molecule is involved in the vesicular transport in

T-cells, it may also be used as the principal marker for the secretory

activity of CD4 T-cells. Fig. 10B shows that expression of CD107a in
Cbl-b-siRNA-transfected cells was also significant in comparison with that

of control cells treated otherwise the same. CD40L and SCAM are two

other surface molecules that can be induced by T-cell stimulation. These

two molecules are of functional relegance, CD40L in particular for

interaction with antigen-presenting cells and for stimulation/proliferation of

Bz celis; IGANLfos $he inferactian with antigen-preséating eells-cantlion of the

tradggggg% OHE%Qﬁngé'¥%g§$%§m$@fg§?“ ) wgyeaﬁgo;QEeinitely
shows that expression of these two surface molecules was significantly
el evelevated i ©ht-bssiRIYA-tramsfectedl hiumak ONTE-gells eOnergfdheunchanged.

thisMeshanisms.described here as responsible for the, increasgdn. Tocell 41 chougn

reactivity is the’less pronounced attenuation of CD3-receptors on the cell ,
CD25suface 1iig. TOB ShoWs #fat thes kbt 'of €D3eEéptors stiFon“tHacdelP? 25

espesyfage,was;alse; definitely elevated.n Gbkh-siRNA-faRsfecied manc s so-
CDA4 T- cells. -26- It is interesting that the cell surface expression of the
callgdditiohaPricelicdclivation arker CD69 was also definitely elevated,

whereasthe expressionmaf{CD25 remained urehanged: sThisrmay bedofi tional

artlcuf{ functional relevance1 b{gg?lésse aCLtPourggl gD 5is alslgc(i:?flned as

TunCh Shlitlation Marker, its fuiction is espedially associated with the . ~— ' °

surfpresence andssurvivabef stetoafled I -regutatenyrdellslarger amounts on the
cell surface by Cbl-b-siRNA transfection.

Example 13: The joint transfer of Cbl-b-deficient T-cells
and dendritic cells is an effective therapeutic procedure in an
in vivo tumor model.

A tumer was induced in wild~type mice Dby subcutanecus
injection of 0.1 millicen EG7ova c¢ells. Then CD8 T-cells and
dendritic cells were injected on days 5 and 6 and the effect of
this adoptive cell therapy was tracked continuously by measuring
the growth of the tumor. Fig. 11A shows that tumor growth could
be suppressed much more strongly and for a longer period of time
by the transfer of Cbhl-b-deficient T-cells than by wild-type T-
cells,

Fig. 11B also shows that the treatment with Cbl-b-deficient
T-cells ensured a long-term survival of a significant portion of
the treated mice until the end of the observation pericd of 80
days. In contrast with that, treatment with wild-type T-cells
led to only a slightly longer life expectancy in comparison with

the control group. Therefore, Fig. 11B shows that treatment with



On the whole, Fig. 10 therefore shows that additional functionally

important molecules or molecules which serve as surface markers can be

detected in clearly larger amounts on the cell surface by Cbl-b-siRNA

transfection. Example 13: The joint transfer of Cbl-b-deficient T-cells and

dendritic cells is an effective therapeutic procedure in an in vivo tumor

model. A tumor was induced in wild-type mice by subcutaneous injection

of 0.1 million EG7ova cells. Then CD& T-cells and dendritic cells were

injected on days 5 and 6 and the effect of this adoptive cell therapy was
Ch1-tracked eontinuously: by meastming -thelgrowth of thestugrare FigeAdAadvantage

shows that tumor. growth could be suppressed much more strongly and
S onger périod of e Ty the Garisrsr o Cbl-bedefisient T-cells than
by wild-type I- cells. Fig. 11B also shows that the treatment with
Cbl-b-deficient T-cells ensured a long-term survival of a significant portion
of the treated mice until the end of the observation period of 80 days. In
contrast with that, treatment with wild-type T-cells led to only a slightly
longer life expectancy in comparison with the control group. Therefore,
Fig. 11B shows that treatment with 27 Cb1-b-deficient or inhibited T-cells
has a significant advantage in comparison with treatment with normal
T-cells. -28- Patent Claims: 1. In vitro or ex vivo methods of increasing the
immunoreactivity of cells of the immune system, which have been
contacted with an antigen, comprising a reduction in or

in c©



inhibition of the Cbl-b function of these cells, so the immunoreactivity of

the cells to the antigen is increased. 2. A method according to Claim 1,

characterized in that the Cbl-b function is reduced or inhibited by reducing

or inhibiting the expression of Cbl-b. 3. The method according to claim 1

or 2, characterized in that the reduction in or inhibition of the function of

Cbl-b is transient. 4. The method according to any one of claims 1 to 3,

characterized in that the expression ¢ Cbl-b is reduced or inhibited by

using Cbl-b antisense RNA or siRNA. 5. The method according to any one
ratefkcClaiasddo 4, characterized in that the function of Cb_-b is reduced or

inhibited by using Cbl-b antagonists, inhibitors, aptamers or intramers. 6.

The method for reducing the immunoreactivity of cells of the immune
1. system,comprisingthe reduction irror inkibbitiod of the fc-Chlfunctionicfy  the
w1568l 20 103! 106 Immunoreactivily ot e, fel NEANBENIR nave peen

reduced, preferably by transient -29- reduction or inhibition, in particular
contpyusd of BiCHI antiBenser RNAor siRNAP 71 Fhe fnethod BEESIEGTo any?  ©F

inniPRe ofglaims 1 o6, characterizednthatthe cells havedakenupdhe so  the
. antigen and preferably present an antigen fragment or better recognize
ImmugRtadtigehfragmeht iMfhe Gantéxit6r LA g arétherby Hctivatst 8.
The method according to any one of claims 1 to 7, characterized in that

_ ch(\a ngg%ggcrinpg%%gggggg_p[ceosegqg%m 1, characterized Iin that the

Chl-b function is reduced or inhibited by reducing or inhibiting

the expression of Cbhl-b.

3. The method according to claim 1 or 2, characterized in that
the reduction in or inhibition of the function of Cbhl-b is

transient.

4, The method according to any one of c¢laims 1 to 3,
characterized in that the expression of Cbhl-b is reduced or

inhibited by using Cbl-b antisense RNA or siRNA.

5. The method according to any one of claims 1 to 4
characterized 3in that the function of Cbhl-b 1is reduced or
inhikited by using Cbkbl-b antagonists, inhibitors, aptamers or

intramers.

G. The method for reducing the immunoreactivity of cells of the
immune system, comprising the reduction in or inhibition of the
c~Chbl function of the cells, so that the immuncreactivity of the

cells to the antigen 1is reduced, preferably by transient



cells, PBMCs (peripheral blood mononuclear cells), T- lymphocytes,

B-lymphocytes, monocytes, macrophages, NK cells, NKT cells and/or

dendritic cells, in particular T-lymphocytes, preferably CD8+ or CD4+

T-lymphocytes. 9. The method according to any one of claims 1 to 8,

characterized in that the cells are treated with an immunostimulating

substance, preferably a cytokine, in particular CD3 and/or CD28. 10. A

use of Cbl-b inhibitors or antagonistsfor production of a pharmaceutical

composition to increase the immunoreactivity to an antigen in a patient by
redutsolationcaf cells Of arpatient'sninpmunesystem Hn vitke:0rnex vivodhcreasesense

T gnrimsr}jﬂg reactivity of the cells by using the Cbl-b inhibitors or

antagonists and reimplantation of the cells in the patient, wherein the
immunoreactivity is increased by a reduction in or inhibition of the Cbl-b

7. fungtion of the gells, -30; 11, The use according,to claim 10-for freatment, , ¢,

of a congenital or acquired immunoainsufficiency, in particular AIDS,
charafifilé 2RyeldfaEfronietgmsiaticlelikeétfia, drigrindlieghe antigen and

pre FERMRAYNOSUPPLRSSION Qha Gancesek2. Theuseraccardingdelaimddsognize an
characterized in that the cancer forms solid tumors. 13. The use

ant i 4E&CordihgA8 e aim 11%r 12for tregithéritof & cancétin cofitbination with ©=<PY

actigaether anti-tumor treatment, preferably chemotherapy, radiotherapy,
administration of a biologic or dendritic cell-supported vaccination, in
particular tumor vaccination. 14. The use according to any one of claims

8. 10te 13pethod according toe any one of c¢laims 1 to 7,

characterized in that the c¢ells comprise antigen-presenting
cells, PBMCs {peripheral blood mononuclear cells), T-
lymphocytes, B-lymphocytes, moncocytes, macrophages, NK cells,
NKT cells and/or dendritic cells, in particular T-lymphocytes,

preferably CDB8+ cr CD4+ T-lymphocytes.

9. The method according to any one of claims 1 to 8,
characterized in that the cells are treated with an
immunostimulating substance, preferably a cytokine, in

particular CD3 and/or CD28.

10. A use of Cbhl-b inhibitors or antagonists for producticn of a
pharmaceutical composition to increase the Immunoreactivity to
an antigen in & patient by isclation of cells of a patient’s
immune system, in vitro or ex vivo 1lncrease 1in ilmmunoreactivity
of the cells by using the Cbl-b inhibitors or antagonists and
reimplantation of the cells in the patient, wherein the
immunoreactivity is increased by a reduction in or inhibitiocn of

the Chl-b function of the cells.



characterized in that the patient has been vaccinated with the antigen,
preferably before the isolation of the cells, in particular preferably at least
two days and/or at most eight weeks before isolation of the cells. 15. The
use according to any one of claims 10 to 14, characterized in that the
cells are contacted with the antigen in vitro or ex vivo. 16. The use
according to any one of claims 10 to 15, characterized in that the in vitro
or ex vivo increase in the immunoreagtivity or the cells is defined as in
claims 1to5and 71t09.-31-17. The use according to any one of claims
11. 10He 16secharactetized inthatthecell$ s;ﬁecifid:ﬁmaam@rminfaﬁtigenomgenitai

cegs comeprllh m%uan%%%as'ﬂ d{l enn% seleﬁte for %%%lelﬁlf)b?r oL 1tiple
presence of the antigen, and the |m junorea t|V|tyo the selected cells is

myelipcteased. 18 Thelgse according to-élaim 17, ERdfseténized in tharthe induced

1 mmuARtgen is-a tumgr antigen..19..The use according to any one of clams 1 to
7.8, characterized in that the cells are expanded before reimplantation.

20. A container, preferably a disposable tube, comprising a Cb1- b

. infyikitor,da particylas @ increase thedmmunoreagtivityrefr cellsiofthe that the
immune system to an antigen, preferably as defined in any one of claims

Cance i, §57or AUse adBiding to any one of claims 10 to 19. 21. A kit for

performing a method according to claims 1 to 9 or for use of claims 10 to

13 1%}%ognmrr|]slé | c)raacnontalner tprefer._@abi aﬂsposab[{aztut%e forthroelaglg cgys, of a

cancer in combination with another anti-tumor treatment,
preferably chemotherapy, radiotherapy, administration o a
biologic or dendritic cell-supported vaccination, in particular

tumor vaccination.

14. The use according to any one of claims 10 to 13,
characterized in that the patient has been vaccinated with the
antigen, preferably before the isclation of the cells, in
particular preferably at least two days and/or at most eight

waeks before isclation of the cells.

15. The use ac¢cording to any one of claims 10 te 14,
characterized in that the cells are contacted with the antigen

in vitrc or ex vivo.

16. The use according to any one of claims 10 to 15,
characterized in that the in vitro or ex vivo increase in the
immuncreactivity or the cells is defined as in claims 1 to 5 and

7 to 9.



preferably a cell medium and/or a transfection buffer. 22. The container
according to claim 20 or the kit according to claim 21, comprising an
immunostimulating substance, preferably cytokines, in particular CD3

and/or CD28.
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17. The use according to

characterized 1n that the cells
or cells

comprising a certain

specificity for oT presence

immunoreactivity of the selected

18.

antigen is a tumor antigen.

19.

any

The use according to claim 17,

The use according to any one of clams 1 to 18,

one of c¢laims 10 to 16,

specific for a certain antigen
are

antigen

selected for the

of the antigen, and  the

cells is increased.

characterized in that the

characterized

in that the cells are expanded before reimplantation.

20. A container,

b inhibitor,

cells of the immune system to an antigen,

preferably a disposable tube,

comprising a Chl-

in particular to increase the immunoreactivity of

preferably as defined

in any one of claims 1 to 9 or for a use according to any one of

claims 10 to 19.

21. A kit

for use of claims 10 to 19,
dispcosable tubke, for holding
preferably

22.

claim 21,

cytokines, in

comprising a container,

comprising an immunostimulating substance,

particular

for performing a method acccording to claims 1 to 9 or

preferably a

cells, a Cbl-b inhibitor and

a cell medium and/or a transfection buffer.

The container according to claim 2C or the kit according to

preferably

CD3 CDzZ8.

and/or



