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 will be undertaken to develop prophylactic and therapeutic
vaccination approaches against various indications. However, efficient immunization requires induction
of an immune response, which leads to a protective-immunity. However, lack of immunogenicity of the
immunization antigen leads to failure of the desired effect to occur. Highly interesting and specific
antigen formulations havegiraady Been OsuipeTiNer RIBIORPAGRIVESEnent of malaria, HIV,
influenza or tumor diseases, to name but a few prominent examples. However, these treatments have
not been successful, for example, due to lack of immunogenicity of the immunization antigen.
Furthermore, even wideheused vaecinés tead: i problémsisf tackief irtrunogeaiity"SucH'Ss the
hepatitis, B vaccines, which actua ild up a protective immune response titer only for approximately
80% of ff}%%‘é%?eﬁgépgﬁﬁ%%magi% rgés%]rg for the lack of reactivity of the immune system is that these
antigens are nétretognizetas baingcfordrfe. it Afdinfld Gtis Thainkyt TéslISwhfchfdecide whether a
structure, presented by antigen-presgnting celis {ARCS) wikh be Jecaaniged as=eidagenous or foreign.

To induce an immune response, essentially two_separate signals, independently of one another, are
necessaty STRIETRe BRSNS AR bréeht BTSRG0Ty SERRiFhTaNE sySteRt ™ Fhé 2 first
prerequisife is farthe T-cell receptontosalse yacqgrize the amntigen ofieted by the ARGelf this is not the
case, then no further reaction will take g(}ljcace. Ftﬁtherr&orghforrilréd%tigﬂr%‘eanum@%ggagponse, it is
absolutel\f 888ERtE to HAVEH P interaltion of thé' Db28 e cepfor on'the T-¢ell surtace with B7
expressed ondhe AROnrly whencthedattericlassifizsdhe antigenicistrictiore apdangetvis. In the case

of vaccination with a vaccination.antigen having on!)é argm immunogenicity; cosstigulation via the
. . 3 . owW ' = 1Za 3
interacti6 betticen B7 and CB?Serﬁall ail fo occur, which does not sﬁbsequently lead to an immune

responseghutinsteathiéads iothe fevalopmaiitof seolsrafite orra Freeliadél. Hovdever, it has been
demonstrated that the need far.co-stimylafion can. be bypassed byJurning off the anzyme E3- ubiquitin

ligase Cgﬁg.t%ﬁis enzyme Is a decisive switch point in control of the immunoreactivity (Chiang et al., J

Olin INvestRO0ZEAESIETD. 1 22IERIFAS SHEWe VR, HiRthe Hbsbhte OF Tids! afministered substances

that are pardly.immunegenicmaydead 10 indugtiopof ar sEong impuineresponse ibughermere,
Cbl-bdeficient mice (homozygotic gene knockouts) are viable and their imn%un% sxstgm ;sacapable of
efficient!§ +&EGHZIGEALBOEBHSKSAdECSd AR and buiidhg s & it immtinEFe8ponde based
mainly op 0P8+ A rcellsr(toeser elalo EM £200¢kdoi:10.1084/iemi2G061609) rHowever, the complete
elimination of the enzyme, which h%s beer% d(g‘as%rrilkéreﬁl : a@oK!%a%s 0 %géncrgg%%% gﬁ%c%@munity after
immuniz&tieiith supetaRtigens. Toeser ef &F have thus been able 1o show that ChI-b as a negative
regulatorsis respansgibke, fod ke timmundreattivityuofoherlis. ity SIRNAtechRsliegy 46 atténuation of
specific gene expression has alsp bee SGri Ir - f 0, with ffici 9SS
20071008058 FUAten s e for 3 TAGIang LKL, The cxrescioh of hioh can b
increasedbyliacteasing Chlbaneiressicn andi\ibe ¥8rdd te.§ebiyinkibitioh SPCBEBSTRNA).  US
2007/00943355 g%%q{mcgbg _pgpgge% apd hi-hasgociated proteins, in particar-PEOSH, and their

use for treatment of Cbl-b-associated diseases. =~ WO 2004/078130 A2 relates to compagsitions for

treatment of POSHassotiated dilthses, Sidtrss VirahdrRBases cdifttt ahdidirotoyical tisorders.

POSH can be made ayailahle together withianalualityof RQSHsassociatetdqrroteins,iipeluging Cbl-b.
US 2006/0292119 Al relates to methods for ingreasing the in}munergggri%ns%gf immune cells by

r

inhibition®dtshetativeSrmididiegumtorsinifle ctii* Shieh negalive immunoregulatdrs are selected from
proteins, which areassaciated with whelesetar statility: ewg: by ubiritiretiony deubicgdtimation and
sumoylation as well as tra5]$csrip;%)éwgfagto‘ﬁ,l\yhggcg iQQ!:bétg I;Q%\ eea<p£%sségl@i 8& NEKB.inhibitors, or
suppressats BFttanEEription-6f NFKB target genes. -

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



However, no use of Cbl-b mediators for clinical applications has been described. Therefore, one goal
of the present invention is to make available a method for modulating the immunoreactivity that is
suitable for practical use. The present invention therefore relates to 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. Hg.3144 and Hs. 381921). -4 - Cbl-b sequences
have been published in the GenBank database, for example, under Acc. No. NM 008279 and NP
009112. AntisChl-bantibodies; sSiRNAs@and-artisenseiinhipitors.ate-avajlable eoruaergially. Certain
siRNAs are suitable for reducing or inhibiting Cbl-b_expression and thus also Cbl-b function are
disclosedl’if UiS+21867/0054355 With mixed %QR&:/DNEA hudrRotide Anda ferigifs of approxiffately 20
bases, fer.examplere acTocounteract therigkl et:an overreastianm ok thefimminesystem, which can
lead to induction of autoimmune rea tiv.itgl, f%r eﬁarr%plf theesisnhi it{'oa?/kggclﬁ%l{?teofaCbl-b functions in
T-cells cah téﬁg‘%?aecer gﬁ@?ﬁl Astrict y défifed peHo& of time. There ore, It1s essential for an adjuvant
therapeutichaceination agproaech ¥®attenaateChlb om atdonttied Imanmerfenly for &injited period of

fime to suppolt e deyglapmentaf an, ymine eshanss, shegific, [o/.a.ghepmimunization aptigen but
to prevent an autoimmune disease by promptly restoring the "normal” immunological state. Therefore,
accordingrtbthe preseritinvantion, ohlylatertairiSelection bf isoldte d Tell¥ & #hé #hafine system is

treated in vitro gr ex viva.and then: ietyned tothepationtOne approach for.efficient in;itro or ex vivo

Cbl-b attenuation is therefore the prerequisite for increasing the immunoreactivity. ~ The Cbl-b
function Eepretéiaphpictiieetlicr inhibited Byreabery Shibfthg the?@kpre<dns-Colt " Fhe terms
reduction gr inhibition yelated to-the reduction i the-funcliondandfes expressiem)eof Cbl-b in
comparison with the unchanged natural function up to complete inhibition of function. The function
(and/or SHPTESSSHRY isPeferabiyTeduced By atTeastB09%5 Y 2005 B0%, 6097 709, Fo% 80% or 95%. -
5-  Inpreferred emhediments;dhe functiorhefsChikis preferably redutedhartinhtbitedetegnsiently. In
other words, the function.is reduced only temporaril indjcated above and subsequently.can
recover, Féjrr efa?ﬁﬁl%?%? ic%%%ﬁ m p?i%rrll g%i%‘%&éﬁ%ﬁ%%h%é?é,“guc%%éaé gﬁ-beéll %@Iﬁﬁe o%jﬁy
neogenesisiornon-Chl-bsinszaid.célls (i vivoyiEhetrahsient feductiondnCHltsIn pemuhe cells can
also be achieved repetitively, .9 ' tic, su is, achieved. X ign of Cbl-b
is prefereitg)ly Crgg‘gcre ogj |¥1h?g}tgedi%%%@gé%%%%éngﬁ%\l%oggiRXKEIA.' Tg t-ﬁiﬁs%eﬁdjp‘,%qr%?DNA
and/or RNA0§Equettcesltfial were ¢6mpldmentary 30 avisdttion f Hhe targe e {Chl-B)mRNARequence

are used, g0 thatthey thus hybridize with-them and inactivate themnthedength-af these seguences is
preferably at least 15, 18, 20, 22, 25, 28, 30, 35, 40, 50, 60, 70, 80, 90, 100, 120, 140, 160, 180 or 200

bases up-itrtheddtRplete tar§et 88GUETER Prefefalily uptto FE05- 0B0° 18002606, 500 or 300
bases. The sequenees 0F SEQ, HR 89643123 obrln Bifoand/ot 8jarepreferablysusadi «nkikewise the
function of Cbl-b can be reduced orﬁiighibite bg/faf gluralit%/lof other knowr:lL com oglgfés Osuuscp as by
using CbE-BaHtEgSHEESThhiBitdra® i &rtidalar aptamers or intraniers: Ahdy antfagonlgts or ihhibitors
which supprissdheeffect andfof the fundtion oftChl-b may-alsorberased: apcorsing e e invention to

increase r’ggegl munor (‘Bth/i% _og lhe ge_ll% d%rétggog_igtsagr. ifnh&kﬁllkﬁ)r%‘%%pyeferably used to produce a
pharmaceuﬁca %gent or the inventive in vitro, ex vivo or even in vivo increase in the
immug8noteactivityI6fcelis of the e systems This paipsitsreathsarit of disdasesiwith &

suppressgd.orpefficient immune system. ip padicplarcancen,as well @s the increase.ia fagdmmune
response to (vaccination) antigens which .
autoimmunity after immunization with superantigens. Loeser et
al. have thus been able to show that Cbl-b as a negative
regulator is responsible for the "immuncreactivity" of T-cells.
SiRNA technology for attenuation of specific gene
expression has alsc been described already for Cbhbl-b with a

lower efficiency. US 2007/00879%88 relates to a method for



can be contacted with the cells of the immune system in vivo or ex vivo ~ The present invention also
relates to a method for reducing the immunoreactivity 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 cells to the
antigen is reduced, preferably by transient reduction or inhibition, in particular by using c-Cbl antisense
RNA or siRNA. To increase the immunoreactivity, it is not absolutely necessary to attenuate c-Cbl
jointly together with Cbl-b. As shown in the examples, attenuation of c-Cbl instead yields a reversal in
the effects achieved by inhibition of Cbl-b. Cbl-b angd.c-Cbl therefore have antagonistic functions.
C-Cbl also fulfills a previously unknown function in the fine regulation of the T-cell reactivity in that its

attenuationrleads 1o gn:ngreasedJmimgne ielermnces Therefore the redutionda osinibition of the
c-Cbl function is suitable for immunosuppression and therefore allows its use in inflammations or

allergies: F6r&ampla. SHcetHE EXBRT aRE dirattidn of the Aft8nuatich depdnd B tRa doee in
reduction of or inhibitorya Cbl-b and/or c-Cbl (analogous to Cbl-b as described herein), both factors
may be reduced in their, f ion.jin.combination._Ta.jncrease the immu iyity, the reduction in
Cbl-b outweighg%he%idju}cﬁtﬁpgéngl%gﬁb?%%rvllgg Yc’/e%s%}.L -C%?%nﬁégegr%;eggf&esi Ayr)nay have the same
sequencedinesiastthospeseiibed dbovesfor Chi-bz TheSdhuences BiSEQUDNES.M, 10, 11, 12, 13,
14,15 ar%(%/or%%eanr%p()rgfegg?lg/bli%esdsociA@égeg@ggg@@g[ment& cells which have taken up the

antigen ané:% erably present an antigen fragment or, even better, recognize an antigen fragment in
the context of HICA afBkrethérhyAdctivated afe tSed MPamicuian s 70T CHepretemédot

embodiments, thecells.tohe used accarding te: thesinyeptian are antigen-presenting:eells, PBMCs
(peripheral blood mononuclear cells), T-Ié/éngphocytes, B-lymphocytes, monocytes, macrophages

and/or dERUFRRLESIS i paHRATAST ympRGE)1EEPCBB-F - AmpBHEY RS € DA3 % iyifiph s, in
particulag ThE Th; Thl 75 A reas reguitateny: teellslen6Thcytotexiadaells)pNKecells or NKT cells.
Likewise, it is also poss%tye to use OD3/CD§-n%?agve I rré?bho%yt%s in gg%%al.SNK ceé eform an
especially prefe[rlr?eoz&% pol%%%é&f? The dritigenas Bre era ?y een taken up%yjtﬁ% cells and they
present it,-preferakly arvaptigert fragmerd. PBMGs apd i:cels aieespdcialygpiefered in combination
for reatment {g Induics an especially,strong antiaap-spedic readlion, | ines smoadimenis, in
particulaﬁ’?g?%né)érr? Arfheréase in immuno?ea'ctiwty%e.g.,gror treating an immune insufficiency),
various Teeéks-alenearersufficient tosachibvea roadadfeet IFhe thoréase diimamtinordactivity
according fa, e jyontion s preferanly mediaipc b ieseutelisyn paicular,0nf gr 004 cells as well

as NK and/or NKT cells. Electroporation is preferably used for transfection of cells, in particular
T-cells, oFNIREeRS With & EBfbLikhbitof SHEH a5 CHUTBIRRAGHE kndekdtt CHlbEnstruct®Any

media whigh Jead; to,ransfeqtion, ie:x 1o nhibition of Chib, may be suiable-fer tis purpese. Optimem
(Gibco, #31985-047) is an example of one such medium. In addition, the cells may also be treated,
i.e., sim@AateiFvith BhhAfhuAGSimulating substance, e.g., an immunostimulating cytokine or ligand of
other immunostimuatiag reeeptoss (stchcas ThRse tolblikerreceptors) ornantibodies to - 8 - surface
molecules, preferably 0D3 and/or 0D28, to promate an immune response by-the cells. Inhibition of
Cbl-b majFAisd ba usgasd E‘)grtbo%‘("Eanvz(a?cécslrcfagtll?)jnegupg[(r)%r(‘te(-‘}:of3 éj)cl) ‘dendritic c%ﬁs%{,lpr%feré%ﬁ/ an antitumor
vaccinatipfre s erAs an-adteriativel and/oris aedition; thecdelsthae iihibit Fevitrocsb:saltining of

Chl-b-inhjbited, cells with dendritic cells that have heen ohtained from.the patient and have preferably
been loaded with tumor (cel% antigens, as it Is also possible to uSe the co-culture for the inventive
purposes. The present invention therefore relates to 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 tThe antigen.

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

detail in the related art (UniGene Id. Hs.3144 and Hs. 381521}).



"Vaccination" as used herein is not to be understood in the absolute sense - i.e., administration of an
immunogen which leads to absolute protection by the immune system - but rather as immunological
administration to increase protection by the immune system and/or to activate the immune system, in
particular the cells thereof against the vaccine antigen. In one particular aspect, the present
invention relates to 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:ig the patigntk whereirn:the upUNoreactivitkis insreasedduna seduetion:inardnhibition of the
Cbl-b function of the cells. Implementation of the increase in immunoreactjvity, preferably for a
limited pefiBlioimeldmeufrently it ¥¥atlihation2 &nﬁﬁs{?&t?&&%ﬁh%%i‘ééf&%n be induced by
reducing,&bkB @xpeessien inasmalkpartionsfibe circulatii £ 9rsT-cels. RBMCs-(peripheral
mononuclear blood cells) may be obtaqineq}{rom whole bloo%an(%/or bﬂ!‘:ooddu%%lhscfr%rp the bone marrow
and front tHEfTortisste iteelf (rits) of the patient, ideall having been immlirized a few days
previously,reig.i five glays,land seated it vitrozorcexavive withsa Clildb-spécific siRNAattenuation batch.
This methodis berformedyery fapidly, 4n Ing g epsq. isicel pranglation mayhe admipjstered to
the patlenjt again only a few minutes after having l%een removed. The cells may optionally be multiplied
or exparaletengex-vivostiiatiompretdgols suitablesfor fise résipattive cells before the cells are
reimplanted. The T:cells acfivated in.vitro siepgesenting,nly a.few pgreent of the patient's T-cell

population, encounter antigen-presenting cells in lymph nodes whijle circulating in the recipient
organisni #sherer these Entigen-presdentiny cefsiRavéTalkehn 6P antigBHS Bus®s thé Tmhtlmization that

has already-ogcurigd and have migrateditheresinge the J=cellsitteatedrn vitrio do ot require a
co-stimulation signal, they proliferate immediately after recognition of the immunization antigen and
secrete Qb Hie< Which EBnitiitis s§ete¥nit Al toSihHuChdr of GhiRATURS Fespdnge onB5th a cellular
level andradwwareraklevet With dhisdhaich,leven-weaklydmmamagenie aatigens will lead to the
establishment of a lon -Iastin%im une prgit:ectionﬁléi%ﬂg% rejection of autologous tumors in cancer
patients CAFbeAGIEET PETSRaY. ACCBISS Bntigonist herd increases the mmunoreactivity, where
this is usedisithes in anexciusive padford condoimitaritchersathetapyit cadiotierapyém combination
with passive immunizations, such as tumer-antigen-specific antibodies.. ;. ; This i refore
used for?%aﬁxﬁa%%%géﬁﬁglécﬁsfcqs r@e%%{rﬁnr%ég ﬁls%f%(e:l?gr%%qu part“i"c%ualzgrl%?DSa@r% iplesmﬁ%%-
myelomd; chreri dyrhphatic lsukermiangrudlindaeed ImniuHIsUppreSSi6T BF altante®, optionally with
the Selectpgr%éjiseai%%%%(ﬂ@%i‘ggge@%a-@@?tr@%@tr%ff%E@QC%HBMQML'}Q;S@@ tunaors is preferred in

particular. To increase the chance of success of a treatment, the treatment of a cancer is

preferablyhfifisté /AR CoPRbinahioN Wit ATdtherafftemot therdby i particdiar themdtherapy,

radiotherapy, administration ef:a therapeutie biolegicakendendritic eellsupperteth @umor) vaccination.
Inhibition of Cblb can be used as part of a dendritic ceII-srlljpPortedfvfaccinatignigrefe al%ly an
anti-tumdrVattittiohC AL Hh Bitémative andforihiatdition, it Vitfo cd-cuftlifing of Chi-b-inhibited cells
with dendriticycells abrained:frararthe piatient, preferablfchaving beendoaded withstuiwor (cell) antigens,
is also passible, as Wellta}lsethlevﬁlzjnsuengg_ﬁtet}aec oigtil%ure for the inventive purposes.  The in vitro or ex
Vivo incréansceri%atﬁélllr%munore‘actmty may be per¥o’rmed in the therapeutic method as described
above, the cellsiginglekpbséd e anentigenoptionaily beforecmcaiteraemoval b thiglclls. The
chronological.sequence ofresening the inmygization antigensthey uaiake by.gntigen-presenting
cells and furthermore the migration of these cells to local lymph nodes, where the substances that
have beeretikes Lprarerpresehtedtteractivated Feeel’, i ds6 $Apbiantin'a tHérapbufic T2 o

implementatign - Therefore, the, patieyt ispreterably inggilatedonithy the antigen,referably even before
isolation of the cells, in particular preferably at least 1, 2, 3, 4 or 5 days and/or at mast 20, 16, 12, 10,
I

1,2 3
9, 8, 7, 615 AR L S IGIdeRs Befofe RUMRTGH-6f tHedetstAfBrTttiver A s Biseqtdht vaccination

function (and/oxr expression) 1s preferably reduced by at least

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



or a treatment of the cells with an antigen in vitro or ex vivo is also possible.  In addition, it is also
possible to use antigen-presenting cells, which preferably originate from the patient himself and can be
contacted with the corresponding antigen and then contribute toward the increase in the specific
immunoreactivity either jointly or shortly before or after the administration of Cbl-b-inhibited immune
cells, preferably T-cells. The cells are preferably specific for a certain antigen or cells comprising a
certain antigen are selected for the specificity or presence of the antigen, 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 mannes. Suehaitasgetayouldberinrpartiewlas & tanior{threugh the selection of at
least one or more tumor antigensg1 ora atﬁjogeg. e It is."congfivab#%th% tQ% corre gong'%peq siRNA in
the tranStEEG6T BRtch iSSiHsady Maced in the-Samesterie dispasable tibes in parallel' with the
separatignof thecells. Therefore, mangothemaspect.the pesentinventionaelates 14 preferably
sterle container, such as a disposable tube. comprising.a Csb ahibliar i aricular to increase the
immunoreactivity of cells of the immune system to an antigen. Likewise, the present invention
proposes ackit, Gomprising alcdritainerzin partichlar a disgodable M fof Hotding tHE @RS Bf the
Immune Sysie @M@%ﬂ%&b}@dm@@% such as SIRNAginharticylar 40 increase the,n
immunoreactivity of -12- cells of the immune system to an antigen by the method according to the
inventioin CThelcohtaihBRERE/0F $he kit3Aay AlPcSIRpASE AR TR difestimi1alifg Substance,

preferably gXtOKKE&%%hOQigﬁ@ﬁﬁi&'@%@@@&@%%@, TLRs):oeantibodies to surface molecules,

preferably D3 and/or CD28, to additionally enhance the stimulation. Likegvise, the kj%or th container
e

may also comprié SABMZRG CIMPoNnES, Metta BF BaRERN S SEBINS S0 bf tHe &8s “fransfection
or nuclegfectien sglutionsy praferakiy sell rrediarsuciras RPMI ahOptistei. shofite prgsent invention

is illustrated by the following figures and examples without being limited thereto..In the figures: Fig.
1 shows H'§) ifi%’&%c%%?f?ﬁfgc R Eas e ion

(?’lag'rtam of T=¢éll a6tva %P]eby co-\étimulgtignofa , or in the case of
attenuation:ef<Gbl{krexpressiciyoyssaie stinwlation obthé, T-eell téeéptdh ), Which does not usually

lead to actiyation (b); . Fig.2 shows,a Western Blat analysis of Cbi-b.expressiop, QD8+ cells were
isolated rgjr‘ﬁr ﬁpr%%% &é&fh%?fr%fggt%dlv{/ﬁ% C{)Ib-siRl\TA, kept in culture and compared with a control
group withoutestimalationp aftéeanih-bD 3 stireftion Braffet an’€p3%and 4ati-C528 Hmufation. Fyn

was useq &8s tggrlo%@ipg@ptr@d}f, 95i,g. Soshows the IENyY segretionsof bemanOR3+seslispvo days
after siRNA treatment. The IFN-y concentration was measured in supernatants of 0D8+ T-cells without

stimulatié (FediFATAR) &nd aREF DDEENECIE co ShfMAAHSH teetiter) Or atter 00 ANd
0D28-speeifig corstimuylation (Fght Jwvesday=nld tel pepylations dransfested ty means of nonspecific

Sﬂ?NA(lgEbg?,B’ &, 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 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 vive increase in the immuSncreactivity of cells cf the immune
system. This permits treatment of diseases with a suppressed cor
inefficient immune system, in particular cancer, as well as the

increase in the immune response to {vaccination) antigens which



- 13 - Cbl-b-specific siRNA (2nd bar), c-Cbl-specific sSiRNA (3rd bar) and Cbl-b-specific and
c-Cbl-specific siRNA (4th bar) were compared; Fig. 4 shows the 11-2 secretion of human 058+
cells twenty days after siRNA treatment. The IL-2 concentration in supernatants of 058+ T-cells without
stimulation (medium) (left) and after 053-specific stimulation (center) or after 053- and 0528-specific
co-stimulation (right) was measured. Two-day-old cell populations transfected by means of nonspecific
SiIRNA (1st bar), Cbl-b-specific sSiRNA (2nd bar), c-Chl-specific sSiRNA (3rd bar) and Cbl-b-specific and
c-Ob1-specific siRNA (4th bar) were compared; angd . 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:RBMCs (A), andibe siRNALpiake by 058-¢eH-gepleted
PBMCs (B);  Fig. 7 shows the Cbl-b mRNA expression after RNAi (A) and the amount of Cbl-b
protein produe&d after RNAI in a Western Blot (B); Fig. 8 shows the IFN-y, TNF-a, 11-2 production
after Cbl-b inhibitien; » = sEig: 9 shews thenlFIN-y preductionsafter €bib inhibitibnras-adime profile;
Fig. 10 shows the increasg in T-cell ‘refactivgt m%afsuggg b¥ H(g{?logasf Q-—?Qg (A%, %D%%ah%& QS4OL,
SCAM (B ark&i-espreasibn > “YFig- 152 sHows tumér growth in Trice After trédtment, with/without
Cbl-b suppeession: i-therapeutic-05& ¢celis;B:dortakty of Ghite fnvithe EGovaftuniers aftel sreatment. -
14_Exa@8k§ﬁat the immunoreactivity of the cells to the antigen 1is
reduced, preferably by transient reduction or inhibition, in
particular by using c-Chl antisense RNA cor siRNA. To increase
the immunoreactivity, it is not absclutely necessary to
attenuate c~Chl Jointly together with Cbl-b. As shown in the
examples, attenuation of c¢c~Cbkbl instead yields a reversal in the
effects achlieved by inhibition of Cbli-b. Cbl-b and c-Chbl
therefore have antagonistic functions. C-Cbl also fulfills a
previously unknown function in the fine regulation of the T-cell
reactivity in that its attenuation leads to an increased Iimmune
tolerance. Therefore the reduction in or inhibition of the c-Cbl
function is suitable for immuncosuppression and therefore allows
its use in inflammations or allergiles, for example. Since the
extent and direction of the attenuation depend on the dose in
reduction of or inhibition of Cbl-b and/cr c-Cbl (analogous to
Chl-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 seguence lines
as those described above for Cbl-b. The sequences of SEQ ID Nos.
o, 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 are used in particular.



Example 1: Sequences ThefollowingsiRNAsequenceswereused Cbl-b,alone or in combination: 1.
Sense sequence: forinhibitionof G.A.A.C.A.U.C.A.C.A.G.G.A.C.U.AU.G.A.U.0 (SEQ ID No. 1)
Antisense sequence: 5'-P.U.C.A.U.A.G.U.C.C.U.G.U.G.A.U.G.U.U.C.U.0
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In preferred embodiments, the cells to be used according to
the invention are antigen-presenting cells, PBMCs (peripheral
blood monconuclear cells), T-lymphocytes, B-lymphocytes,
monocytes, macrophages and/or dendritic cells, in particular T-
lymphocytes, CD8+ T-lymphocytes, CD4+ T-lymphocytes, in
particular Thl, Th2, Thl7, Tregs (regulatory T-cells) or CTL
(cytotoxic T-cells), NK cells oxr NKT cells. Likewilise, it is also
possible to use CD3/CDl%-negative lymphocytes in general. NX
cells form an especially preferred group thereof. The antigen
has preferably 5een taken up by the cells and they present it,
preferably an antigen fragment. PBMCs and T-cells are especially
preferred in combination for treatment to induce an especially
strong antigen-specific reaction. In cther embodiments, in
particular for a general increase in immuncreactivity (e.g., for
treating an immune insufficiency), various T-cells alone are
sufficient to achieve a broad effect. The increased
immunoreactivity according to the invention is 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 Cbl-b construct. Any media
which lead to transfection, i.e., to inhibition of Cbhl-b, may be
suitable for this purpose. Optimem (Gibco, #31985-047) is an
example of one such medium.

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

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



(SEQ ID No. 2) 2. Sense sequence: G.U.A.C.U.G.G.U.C.C.G.U.U.A.G.C.A.A.A.U.0 (SEQ ID No. 3)
Antisense sequence:
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surface molecules, preferably CD3 and/or CD28, to promote an
immune response by the cells.

Inhibition of Chl-b may also be used as part of a
vaccination supported by dendritic cells, preferably an anti-
tumor vaccination. .

As an alternative and/or in addition, the cells that
inhibit in vitro co-culturing of Cbl-b-inhibited cells with
dendritic cells that have been obtained from the patient and
have preferably been loaded with tumor (cell) antigens, as it is
also possible to use the co-culture for the inventive purposes.

“Waccination” as used herein is not to be understood in the
absolute sense ~ i.e., administration of an immunogen which
leads to absolute protection by the immune system - but rather
as immunological administration to increase protection by the
immune system and/or to activate the immune system, in
particular the cells thereof against the vaccine antigen.

in one particular aspect, the present invention relates to
the use of Ckhl-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 viveo 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 reduction in or inhibition of
the Chl-b function of the cells.

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

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



5-P.U.U.G.C.U.AAC.G.G.A.C.C.AG.U.AC.U3(SEQ ID No. 4) 3. Sense sequence:
G.G.U.C.C. A AU.U.U.U.G.G.G.U.A.U.U.A.U.0 (S-Q ID No. 5) Antisense sequence:
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T-cells. PBMCs (peripheral mononuclear blood cells) may be

obtained from wholz blood and/or blood cells from the bone

marrow and from the tumor tissue itself (TILs) of the patient,

ideally having been immunized a few days previously, e.g., five

days, and treated in vitro or ex vivo with a Chl~b-specific

SiRNA attenuation batch. This method is performed very rapidly.

In the ideal case, this cell preparation may be administered to

the patient again only a few minutes after having been removed.

The cells may optionally be multiplied or expanded by exX-vivo-

stimulation protocols suitable for the respective cells before

the cells are reimplanted. The T-cells activated in vitro,

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 reguire a co-

stimulation signal, they proliferate immediately after

recognition of the immunization antigen ana secrete cytokines,

which contribute systemically to induction of an immune response

on both & cellular level and & humoral level. 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 Cbl~b antagonist here increases the immunoreactivity, 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

acquired immune insufficiency, in particular AIDS, multiple



(SEQ ID No. 6) 4. Sense sequence: U.A.U.C.A.G.C.A.U.U.U.A.C.G.A.C.U.U.A.U.0 (SEQ ID No.
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myeloma, chronic lymphatic leukemia, drug-induced
immunosuppression or a cancer, opticnally with the selection of
disease-specific antigens. Treatment of a cancer involving solid
tumors is preferred in particular.

o increase the chance of success of a treatment, the
Lreatment of a cancer is preferably administered in combination
with another anti-tumor therapy, in particular chemotherapy,
radiotherapy, administration of a therapeutic biological or
dendritic cell-supported (tumor) vaccination. Inhibition of Cbhbl-
b can be used as part of a dendritic cell-supported vaccination,
preferably an anti-tumor vaccination. As an alternative and/or
in addition, in wvitro co-culturing of Cbl-b-inhibited cells with
dendritic cells obtained from the patient, preferably having
heen 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 immuniiation
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 1s preferably incoculated
with the antigen, preferably even before isclation of the cells,
in particular preferably at least 1, 2, 3, 4 or 5 days and/cr at
most 20, 16, 12, 10, &, 8, 7, 6, 5, 4, 3, 2 or 1 week(s) before

isclation of the cells. Alternatively, a subseguent vaccination



7) Antisense sequence: 5f-P.U.A.A.G.U.C.G.U.AAAUN.C.UG.A.U.A.U.0(SEQ ID No. 8)
The following siRNA sequences were used alone or combination to inhibit c-Cbl: 1. Sense sequence.
A.A.U.C.AAC.UC.UN.AA.C.G.G.AAAU.0(SEQ ID No. 9) Antisense sequence
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or a treatment of the cells with an antigen in vitro or ex vive
is also possible.

In addition, it is also possible fTo use antigen-presenting
cells, which preferably originate from the patient himself and
can be contacted with the corresponding antigen and then
contribute toward the increase in the specific immunoreactivity
either jointly or shortly before or after the administration of
Chl-b-inhibited immune cells, preferably T-cells.

The cells are preferably specific for a certain antigen or
cells comprising a certain antigen are selected for the
specificity or preéence of the antigen, 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 selection of at least one or more tumor antigens) or a
pathogen.

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

ILikewise, the present invention proposes a kit, comprising
a container, in particular a disposable 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



-15-5-P.U.U.U.C.C.G.U.U.C.A.G.A.G.U.U.G.A.U.U.U.0 (SEQ ID No. 10) 2. Sense sequence
G.A.C AAU.C.C.C.U.CACAAUAAAU.O(SEQ
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cells of the immune system to an antigen by the method according
to the invehtion.

The container and/or the kit may also comprise an
immunostimulating substance, preferably cytokine({s) or ligands
of other receptors {(e.g., TLRs) or antibodies to surface
molecules, preferably CD3 and/or CDZ8, to additionally enhance
the stimulation. Likewise, the kit or the container may aléo
comprise stabilizing components, media or buffers (for
stabilization of the cells), transfection or nucleofection
solutions, preferably cell media, such as RPMI or Optimemn.

The present invention is illustrated by the following
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
(¢}, which does not usually lead to activation (b}:

Fig. 2 shows a Western Blot analysis of Cbl-b expxession.‘
CN8+ cells were isolated from human PBMC, transfected with Cbl-
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; -

ﬁ“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 CD28-specific co-stimulation (right. Two-day-old cell

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



ID No. 11) Antisense sequence 5f-P.U.U.U.A.U.U.G.U.G.A.G.G.G.A.U.U.G.U.C.U.0 (SEQ ID No.
12) 3. Sense sequence
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Cobl-b-specific siRNA (2™ bar), c-Cbl-specific siRNA (3" bar) and
Chl-b-specific and c~Cbhl-specific siRNA (4" bar) were compared;
Fig. 4 shows the IL-2 secreticn of human CD8+ cells twenty
days after siRNA treatment. The IL-2 cconcentration in
supernatants of CD8+ T-cells without stimulation (medium) {(left)
and after CD3-specific stimulation {center) or after CD3- and
CD28-specific co-stimulation (right) was measured. Two-day-old
cell populations transfected by means of nonspecific siRNA (1%*
bar}, Cbl-b-specific siRNA (2™ bar), c-Cbl-specific siRNAa (3™

bar) and Cbl-b-specific and c-Cbl-specific siRNA (4™

bar) were
compared; and

Fig. 5 shows the chronological sequence of the in vitro
Cbl-b attenuation batch to increase the immunoreactivity:

Fig. ¢ shows the siRNA uptake by human T cells, isoclated
from PBMCs (A), and the siRNA uptake by Ch8-cell-depleted PBMCs
(B |

Fig. 7 shows the Cbl-b mRNA expression after RNAiI (A} and
the amount of Cbl-b protein produced after RNALI in a Western
Blot (B},

Fig. 8 shows the IFN~-y, TNF-«, IL-2 producticn after Chbl-Db
inhibiticon;

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

Fig. 10 shows the increase in T-cell reactivity measured by
CD107a + CD69 (A), CD107a, 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 EGJ7ova tumors after treatment.



U.A.G.C.C.C.A.C.C.U.U.AU.A.U.C.U.U.A.U.0 (SEQ ID No. 13) Antisense sequence
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Examples:
Example 1: Sequences
The following siRNA sequences were used for inhibition of
Chl-b, alone or in combination:
1. Sense seguence:
G.AAC.AU.C.ALCLALG.GLACLUAULGLALLU {SEQ ID No. 1)
Antisense segusnce:

5'-P.U.C.A.U.A.G.U.C.C.U.G.U.G.A.U.G.U.U.C.U.U (3EQ ID No. Z)

Z. Sense seguence:
G.U.A.C.0.G.G6.U0.C.C.G.U.U.A.G.C.A.A.A.U.U (SEQ ID No. 3)
Antisense sequeance:

5/ -P.U.U.G.C.U.A.A.C.G.G.A.C.C.A.G.U.A.C.USY (SE¢ ID No. 4)

3. Sense segquence:
G.G.U.C.G.A.A.U.U.U.U.G.G.G.U.A.U.U.A.U.U (SEQ ID No. 5)
Antisense seguence:

5 -p,U.A.A.U.A.C.C.C.A.A.A.A.U.U.C.CG.A.C.C.U.U. {SEQ ID No. 6]

4. Sense sequence:
U, A, 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:

5 -P.U,A.A.G.U.C.G.U.A.A.A.U.G.C.U.G.A.U.A.U.U (SEQ ID No. 8)

The following siRNA  seguences were used alone or in

combination to inhibit o-Cbkbl:

1. Sense seguence
AAU.C.ALA.C.U.C.U.G.A.A.C.G.G.A.A.A.U.U (SEC ID No. 9)

Antisense seguence



5-P.UAA.G.AUAUAAG.G.U.G.G.G.C.U.A.U.0 (SEQ ID No. 14) 4. Sense sequence
G.G.A.G.AC.A.C.AU.U.U.C.G.G.AU.U.AU.0 (SEQ ID No.
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5¢~p,0.U0.0.0.C.G.U.U.C.A.G.A.G.U.U.G.A.U.U.U.U {3EQ ID No. 10)

Z. Sense seguence
G.A.C.A.A.U.C.C.C.U.C.A.C.A.AU.A.AA.U.U (SEQ ID No. 113
| Antisense seguence
5 -p,U.U.U.AU.U.G.U.G.A.G.C.C.A.U.U.G.U.C.U.U A{SEQ ID No. 12)
3. Sense seguence
U.A.G.C.C.C.A.C.C.U.U.A.U.A.U.C.U.U.A.U.U (SEQ ID No. 13)
Antilsense seguence

57-P,U.AALG.ALULAVULAALG.GLU.G.G.G.CLUAULU (SEQ ID No. 14}

4. Sense sequence
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'-pP.U.A.A.U.C.C.G.A.A.A.U.G.U.G,U.C.U.C.C.U.U (SEQ ID No. 1l¢)

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 centrifug@tion. In
anocther step, CDh8+ cells from this preparation were
concentrated, These were ‘transfected by means of a Cbl-b-
specific siRNA using an Amaxa transfection apparatus (detailed
protocol in Example 3} and cultured further. An identical batch
with & nonspecific siRNA was transfected wusing the identical
orotocol by means of a Cbl-b-specific siRNA and cultured further
as the control. Since a potential overlap of the function of
Chl-b and ¢-Cbl is assumed, two other batches were treated by c¢-

Chl-specific siRNA and a combination of c-Cbl-specific and Cbl-



15) Antisense sequence 5-P.U.A.A.U.C.C.G.A AAU.G.U.G.U.C.U.C.C.U.0 (SEQ ID No. 16)
Example 2: Transient reduction in Cbl-b expression In this example,it will be shown that the
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b-specific siRNA. All batches were cultured for two days. The
fact that the transfection led to the desired attenuation of
Chl-b expression was demonstrated by subseguent Western Blot
analysis. To induce Cbhl-b expression, the cultures were
stimulated with CD3 and in anocther batch with CD3-specific and
Ch28-specific antibodies. In all experiments, Cbhl-b expression
in the transfected preparation was forced o less than 5% of the
intensity of a control transfection, as shown in Fig. 2. Since
the stability of the giRNA and conseguently an efficlent
suppressicn of expression is of a limited duration and is not
transmitted to other cells, the selected batch is a transient
attenuation of Chl-b expression, which 1s bournd strictly to the

presence of the Cbl-D siRNA.

Example 3: Transfection protocol
Nucleofection with siRNAs in human T-cells
Nuclecfection is performed by working together with anocther
lab assistant. One person performs the pipetting of the giRNA
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/constructs {one for collecting the nuclecfected
cells and one for the c¢ell washing medium), 1 mL/L
nucleofection specimen intc each tube., Bring the tubes
to 37°C.
3. Mark the Eppendorf tubes for each nuclecfection

specimen.



immunoreac vity 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,
0D8+ cells from this preparation were concentrated. These were transfected by means of a
Chbl-bspecific sSiRNA 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 Chi-b-specific SiRNA and cultured further as the control. Since a potential
overlap of the function of Cbl-b and c-Cbl is assumed, two other batches were treated by cCbl-specific
siRNA and a combination of c-Cbl-specific and Cbl- - 16 - b-specific SIRNA. All batches were cultured
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specimen. 7. Close the cover and place the cell in the Amaxa
transfection device (electroporator). (Program U-14
and not V-24 as the best option using Optimem
Nuclecofector 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 (37°C) to the nucleofection
cell and mix cautiously by pipetting using the Pasteur
pipette. Transfer the cells to the cocllecting Falcon
tube. Wash the cell once with 500 pl preheated RPMI
and transfer the remainder o¢f the <c¢ells to the
collecting Falcon tube.

9. Repealt steps 5-7 with each sample.

10. Place the Falcon tubes 1in the incubator until all
specimens have been nuclecfected.

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



-17- 4. Centrifuge the nucleofect cells (410 g) for seven minutes and remove the supernatant. Add
Optimem (Gibco, #31985-047) 5. So that the cell density will be 40 x 106/mL. Pipet 100 pL (= 4 x 106
cells) into each Eppendorf tube. 6 Add 1.5 - 2.5 pM siRNA-oligo into the Eppendorf tubes containing
the cells just prior to nucleofection. Mix by pipetting and transfer the solution to the cell (prevent air
bubbles). Tap the cell against the table to remove the bubbles. 7. Close the cover and place the cell in
the Amaxa transfection device (electroporator). (Program 0-14 and not 17-24 as the best option using
Optimem Nucleofector solution). Push the x-button @nd remove the cell after the OK signal. (Push the
x-button again before the next electroporation.) 8. Immediately add 500 ph RPMI (37C) to the

nucleofection cell and,mix cautiously-by.pipetiing Hsing the Pasteyr pipeite. Transtes the celigto the
collecting Falcon tube. Wash the cell once with 500 pL preheated RPMI and transfer the remainder of
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protein expression kinetics.

Example 4: Nucleofection efficiency

CD8+ was Lisolated from human peripheral blcod as described
above, The negative selection was performed using beads.
Result (Amaxa comparison):

Purity of the population: 97% CD8+ (FACS)

Device Viability after {Viability after | Efficiency
3.5h 24h siGlo POS
Trypan—-blue Trypan-blue in
negative (%) negative (%) FACS (%)
Amaxa V-24 | 84 93 86
Untreated 100 99 0

Experiment with Optimem:

Nuclieofection | Program | Cells Viability | Viability | Efficiency
in there- after after 24h | siGio pos
after in 3.5h Trypan-— in FACS
Trypan-— blue (%)
blue negative

negative | (%}

(5}

Nucleofector V-24 hTC g9 92 96
solution

Optimemn V-24 RMPI 92 67 96
Optimem U-14 RMPI 95 G2 96

Thus a definitely reduced expression of Cbl-b was detected

in the protein chemistry.



as described above. Take an aliquot of the cells for isolation of RNA to check on whether the target
gene has been downregulated as of the time of activation. The protein specimens are taken on the
basis of the protein expression kinetics. Example 4: Nucleofection efficiency 008+ was isolated
from human peripheral blood as described above. The negative selection was performed using beads.
Result (Amaxa comparison): Purity of the population: 97% 008+ (FACE) Device Viabilityafter 3.5h
Trypan-blue negative(%) Viabilityafter 24h Trypan-blue negative(%)
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Example 5: Transient increase in T-cell reactivity -
Measurement of IFN-y

It was thus demonstrated that Cbhbl-b expression in human cD8+
cells can be suppressed with at least 95% efficiency. As another
consequence, it will now be demonstrated that the reactivity of
the T-cell population can also be increased. To be sure that the
desired effect is‘ exclusively Cbhl-b-specific and cannot be
bypassed in the event of attenuation of Cbl-b expression by o-
Cbl, in another apprcach, c~Cbl was alsc attenuated, and in a
third batch c¢-Cbl and Cbl-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
qroﬁp. Normally T-cells reguire this co-stimulation of CD3 and
CD28 to proliferate, which can be detected easily by secretion
of inflammatory cytokines 1in the supernatants of the cultures.
To detect this T-cell activation, IFN~y  fiters in the
supernatants were measured. A graphic plot of the influence of
the attenuation of expression 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 could be detected
in the supernatants. The signals for c-Cbhbl-specific siRNA and
nonspecifically transfécted cellé were very similar ({(low). Only
cells transfected with Cbl-b-~specific siRNA had a much higher
reactivity, which was associated with an IFN-y titer of

approximately 3 ng/mL. The reactivity of the cell preparation



Efficiency siGlopos in FACE(%) Amaxa V-24 94 93 96 Untreated 100 99 0
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co-transfected by c-Cbhbl~ and Cbl-b-specific siRNA, however, was
lower than that after Cbl-b-specific siRNA treatment, reaching
only 1.2 ng/mL. 1In all cases, CD3- and CDZ8-specific co-
stimulation vielded, as expected, definitely higher signals than
just CD3-specific stimulaticn. The control preparation, which
was treated with nonspecific siRNA, vielded an IFN-y titer in an

&

amount of 1.2 ng/mL, while the culture treated with Cbl~b-
specific siRNA had an IFN-y concentration of 3.8 ng/mL. It was
noteworthy that the Cbl~b and c¢~-Cbhl-specific co-attenuated
culture had titers of 1.7 ng/mlL, which were thus much lower than
thosse in the Chl-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 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 its upstream regulators) but not via
Chl-b/c-Cbkl combinations is appropriate to increase
immunoreactivity., However, inhibition of c¢-Cbkl allows Iimmune-
suppression for other applications, such as the treatment of
inflammations or allergies.

This concomitant therapeutic approach, designed either as
monotherapy or combined with wvaccination, 1is also capable of
recognizing disseminated tumor cells in the periphery and
combating them in the long run by building up an immune

response. When used immediately after a cancer has Dbeen
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diagnosed, dissemination of a primary tumor 1s also thereby

prevented.

Example 6: Transient increase in T-cell reactivity -~
Measurement of IL-2

A very similar result was obtained by measuring the TL-2
concentrations in the same supernatants, as can be seen from
Fig. 4. Without stimulation, there was no measurable response,
whereas an anti-CD3-specific treatment led to a definitely
measurable signal in all groups. Thus >200 pg/mL was measured in
the Cbhbl-b-attenuated group. The IL-2 concentration in the Cbkl-b
and c¢-Ckbl-co-attenuated population was again much lower and
amounted to <100 pg/mL. The anti-CD3 and anti-CD28-specific co-
stimulation in turn vyielded 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 ng/mL. It is
interesting that the IL-2 concentrations after c-Cbhl-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 Cbhbl-~b in this approach.

Example 7: Transient increase in immunoreactivity

Due to the in vitro or ex vivo treatment, T-cell reactivity
is efficiently increased, so 1t is possible through eiclusive
stimulation of the T-cell receptor to induce the proliferation
of T-cells. This 1s an essential prereqguisite for the
therapeutic approach described here. This attenuation is of a

tranzient nature due to the use of RNAIL technology.
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This applicebility of these modified cells serves to
increase the immunogenicity of wvaccines and to increase the
reactivity of the immune system in general. Five days after a
basic 1mmunization, whele blood is taken from a patient in CPT
tubes. After approx. twenty minutes, PBMCs are isolated by
centrifugation. The cell preparations are transfected with Cbl~
b-specific siRNAs and re-implanted in the patient Immediately
thereafter. On day 10, whole blood was again taken and serum was
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 tc the
cellular orientation of & Thi-controlled immune  response
(elevated IFN-vy, TIL-2 and IL12 titers) or a humoral trend in a
ThZ2-directed immune response {elevated IL4, IL> and IL10 titer).
If necessary, other booster immunizations with or without PBMC

therapy, are performed in a 14-day interval (Fig. 5).

Example 8: Nucleofection of CD4 T-cells and CD1l9 B-cells

PBMCs were isolated as described above and were transfected
under the same conditions as in Example 3 {(Ul4). The oligo used
for transfection ({sSiGLO red) was used in a concentration of
2 pM, and the specific uptake was detected by FACS; the
differentiation of CD4 and CD8 «cells was performed by
simultaneous double staining with CD8~-TIFC and CD3-APC (Fig.
6Ah) .

PBMCs were prepared as described above and their CD8 cells
were isolated. The remaining CD8-negative «cells were then
transfected again with siGLO red as described above {althcugh
with an oligo concentration of 3.3 uM). The specific uptake was

detected by FACS by simultaneocus double staining with CD3-FITC
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and CDI19-APC (Fig. 6R). 1t 1s interesting that it was also
observed in thiszs experiment that efficilent uptake of the oligos
used also occurred in the fraction of (CD3/CDlS%-negative
lymphocytes, which consist mainly of NK cells.

This example therefore shows that other immune cells can
also Dbe transfected highly efficiently under the same

transfection conditions as the CD8 cells.

Example 9: Transient reduction in the Cbl-b expression in
human CD4 cells on an mRNA and protein level

Ch4 cells were isolated from PBMCs by depletion of B8
cells and cultured by PHA/anti-CD3/28 stimulation. After two
weeks, these (D4 cells were transfected by a Chl-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 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-b mRNA expression in the transfected preparation
was reduced by approximately 85% in comparison with the control
transfection in the CP4 cells stimulated for 24 h (Fig. 7A). The
sharp reduction in Cbl-b mRNA correlated with a comparatively
strong reduction in the amount of protein of Chl-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 inflammatory cytokines. The



Thus a definitely reduced expression of Cbl-b was detected in the protein chemistry. -19- Example
5: Transient increase in T-cell reactivity - Measurement of IFN-y It was thus demonstrated that
Cbl-b expression in human 058+ cells can be suppressed with at least 95% efficiency. As another
consequence, it will now be demonstrated that the reactivity of the T-cell population can also be
increased. To be sure that the desired effect is exclusively Cbl-b-specific and cannot be bypassed in
the event of attenuation of Cbl-b expression by cCbl, in another approach, c-Cbl was also attenuated,
and in a third batch c-Cbl and Cbl-b were attenuatgeg. All these 008+ cell cultures were cultured for two
days and were stimulated by 003 and also by CD3 and CD28 and compared with an unstimulated
group. Normally:Treellsxaquirs-this Go-stimulatian of 058 @and PO28:teqproliferate, which.casnoe
detected easily by secretion of inflammatory cytokines in the supernatants of the cultures. To detect
this T-ceilactivation? Ny TterEin the supernatants were measured. A graphic plot of the influence of
the attenuationrefeexpression HycsiRNA treatment on the:#-cetlreaktivitsis shown thkige Bodavo days
after transfection, all 0D8+ cel es were transfected with Chl:b and/or c-Cblspecific-si ,
stimulate& ta%r&%ls%%%ed and c%%%%’%[e’d W%E“ a c%%’?rol g;%rlérﬂg thg}’ﬂ%d ba(e@djge%eat%ans%erg%éd tvcvf%]@l\éA
nonspecific sikRNA 1Unstinulated celishad esseritiallyhowENey exprassionaAfterexeisia 603
stimulation, all cultures;had an elevated reactivity, $0 ghqﬁt&eag@OO pg/ml, IFN-y could be detected
in the supernatants. The signals for c-Cbl-specific SIRNA and nonspecifically transfected cells were
very similar (low). Only cells transfected with Cbl-b-specific SIRNA had a much higher reactivity, which
was associategyithans|IFN-Y titer6f anprexinstalys nfmkndhe seactviy of thecerll preparation -20-
co-transfected by c-Cbl- and Cbl-b-specific SiRNA, however, was lower than that aftgg Cbl-b-specific

|

SIRNA trESRREAT TEXCHBF SHEPL 3HIRRR SHaPEREC B3 akd 0538 R’ db-SimGatdn yielded,

as expegiedodetiaitaly-bigher signals than just 0D3-specific stimulation. The control preparation, which
was treated with nonspecific siRNA, yielded an IF%—y titer in an.amount o%l gim14, while the
culture treated Wthaékﬁ-lﬁesvpeeci%\%s? ﬁlﬁnﬁadaéﬂlﬁ -?mggnc%ﬁt{r]éﬁérg o 5, ng r?ﬁL{.DItSV\:}azltse 1rr%(%'?eigfvorthy
that the Cht:bland, c-Chl-specificeoratienuated culture had titersaof 1 7vng/milnavitictrders thos much

lower than those in the Chl-b-attenuat roup. It was also unexpected that the gell population, which
was trea%té)d ﬁﬁocé% -gﬁgciﬁé)%i%%\?A%%%a léig#l%ican%ly I(%)wer reactivity and only 500 pg/mL IFN-y
was measurad in tHeosupélnataritr Thisicbhceatratioh isfsigrificamtiPlower IHES tht of Hfe ted

nonspecifically, treated co-stimulated. control group and iscomparable to the valyes.of the cantrol
group stimulated only with anti-OD3. Thus, in contrast with the murine system, a redundancy of Cbl-b

and c-CHFH Huresh 0089 e s FlethGutepetintetally ad H thetape dticc&M5roach via Cbl-b
(and its upstreamdegulaters) but-aetua Chi-b/c-Ebl cambipations:is appsepriaie.4Q increasey

immunoreactivity. However, inhibitjon of ,C-Cb|}§ié|gWS immune-sugpres§igjgr18forj %th%ri%plic%%ons, such
as the treRtniémof iftahmationd oP dlletdies. > This coRcomitantthierapeutic approach, designed
either ascmenetherapy et gombingtbwith vaeeination,is alsdeapabté of recognizing dissefmilated

tumor cells iq@ghse p%r(jiohne%:Larggdcon%%a]}ingégemf@é[g% long;run by buyilding yp a&nejggnu%%g%%ponse.
When used immediatejfy after a cancer has been - 21~ diagnosed, dissemination of a primary tumor
is also theréby previerted.c diExample s Transient iheleasedfMeslh badctivity L Mdastirerflent of IL-2

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 Cbhbl-b in human
T-cells is technically more complex and therefore it tends to

not be executable so closely in time. The expression of



A very similar result was obtained by measuring the IL-2 concentrations in the same supernatants, as

. can be seen from Fig. 4. Without stimulation, there was no measurable response, 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 ,<1.00 pg/mL. The anti-OD3 and anti-0D28-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 coptrol group yielded titers very similar to the
Cbl-b-attenuated titers of 1.3 and 1.4 ng/mL. It is interesting that the IL-2 concentrations after
c-Cbl-spegificratteuiation were pruchlowerand-ameunted t@ only, 806k pg/mli-regardiess of whether
only c-Cbl was used exclusively or c-Chl was used together with Cbl-b in this approach. Example 7:
Transierftifced8& ¥ Thftfthoreactivity ~ Due to the in vitro or ex vivo treatment, T-cell reactivity is
efficiently increased; so it is passibleithteughexclusive stimtdation of thefEeek recepterrtofinduce the
proliferation of T-cells. This,is an essential prerequisite far the therapeutic approach,descti here.
This attefitiation s of a%rcalcnls‘f'e%tynatl?r%e1 due t%oth%exulsce o%rR NAT %e%hn%?o%y. B-QZSZ phdefsﬁiéggp%licability
of these ardgified cells servedto-increaserthesrinuhdgenic te of vaceinesrand 46 inefeasa the
reactivity. ghthemimune systemin general.(Five gays affer.a basicdmmynization, whole blogd is taken
from a patient in CPT tu%es. After approx. twenty minutes, PBMCs are isolated by centrifugation. The
cell preparaticnsodre ransféetedarits CHIR3PAdifiE SIRNAS And FE5/pited fit the patiert imediately
thereafter, On day 10, whole blood was again taken and serum was extracted. Pro-inflammatory
cytokine titers were measured in this serum and compared with the control group. The natyre of the
immune responseifducedSs 4188 AhalyZEe-RH tEgardto tHE Celliir orintation ofrﬁslghcf-%ﬁjo?ffrolled
immune fesponser(elevatedrN-y1 §1-2 ard 112 titarsy or abumeralitrens incad h2direetegkimmune
response glevat(?'g IL4, 115 and 1110 titer). | necessary, oélg%r %gos@tgr immugizati%% with or without
PBMC tR&tap§ “are Berformet ina 14 day ifterval (Fig. 5). Example Nticlédfection of CDA T-cells
and CDXhB:celsiprePBMGSs werelisolated ds:desetibed abova-danchwerfetransfected under the same
conditions, as in Example 3 ((314), The ol ed for transfectiop (siGL.Q re sed.in-
concentreéﬁgﬁ of %J"L?I{}Iﬁéﬁ % % spjéréificvuoﬁt I%léfs\l/v%%%etected b)l/&EaA%S;IOtQhe d?#ﬁgiﬁgtior? %?%%4 and
008 cells-was fpegforineeibyi sintitegnebiiscdouble staining with 0D8-TIFC and 003-APC (Fig. 6A).

PBMCs were prepared as fdegeriled above,and their-008 cells. werg isolated s The, EeMainindse
008-negative cells were then transfected again with siGLO red as described above (although with an

oligo condefifration d18.3 b The sifedific GtakE was BEftted BY FARS By siftiltanedus Houble
staining with @D3:F4TC ~23:vand OD19-ARC (Eig. €3): His interesting that itavas-alserobserned in this

experiment that efficient uptake of the oligos éjs%d also occu]rred. in the fgﬁcliigrcg‘tQD3/CD&Q]ér_]egative
lymphocites AR ESGat ahly of KK Gaifs. = THiS BXamipre tdrfore s

ows that other immune
cells cancalsa e transfected-highiy:efficierthr undemnthe: saime tnansfection worelitiohssas thé 098 cells.

Example, % Transient igdyction, o the Chlhgxpregsian n.nurga a.celle.anan fMEN,a0 protein
tissue., Fig. 10B shows that expression of these two surface
molecules was significantly elevated in Cbl-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 CB3 receptors still on the cell surface was also

definitely elevated in Cbl~kb-siRNA-transfected human CD4 T-

cells.



0D4 cells were isolated from PBMCs by depletion of 0D8 cells and cultured by PHA/anti-0D3/28
stimulation. After two weeks, these 0D4 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 batch. After transfection, the cells were
cultured with IL-2 (5 ng/mL) for one more day and stimulated with anti-0D3/28 the next day. The
Cbl-b mRNA expression in the transfected preparation was reduced by approximately 85% in
comparison with the control transfection in the 004 gells stimulated for 24 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 inthe Western Blot (Fig. ¥8):ne ExamplekO:dnerease in-04 l-gellreaetivity -
Measurement of cytokines with anti-tumor activity One of the main tasks of 004-cells in a
T-cell-medifgtéd imfithe fesgonse fprotuictioR ofitfikmatory tytBRines e 954 iiterature
mentions 1. patticu)ar theseydakinesnib -2 ¢ Ny sancbINF-a inquarticulasma i n€he exprassigpof these
three cytokines was thereffore determiﬁed by ELI%A. At{hgtig]e 24h afte&anti-ODZ/Z% S ig}éjl tion,
these th?%%éyf&ﬁi%e?%ve?e s%)ganli:fjfclacn‘f yaéie\?é'fga in Auman CbibSiented T4 SI“(-Bcealilst( |g.q§)
Example t25Transientscoursefafthe inrcrease s G4 Fcellreactivity througls intreasedoprodaction of
cytokines with antjtumor activity . . To v@g%i@vet%fgci%g anti-tumor activity of Chl-b-silepced T-cells, it
is importan??or*t%e increased cytokine production to also remain upheld over a certain period of time
after T-cedl stintulatiore AwEvery this peFiod of time should also be limited in order to minimize the risk

of permanently gstablishing,an unwanted auteimmunity. to.the patients nemmalignant tissyga1
Therefore, production of IFN-y was also analyzed by intracellular staining in FACS at various points in

time. ThEWI&Grafa i-Fig. oL 8REWS darlytht the Priarkell intfessa tENY Wad maittalfed f6r at least
48h, butsix days afier-stimulation itdropped bagk tam level-comparable:to thatimthe eontrols.
Example 12: Increase in T-cell reactivitx - increased gee>r(§ression of surface molecules with functional

propertié€ arid/Ar siftfativh market fanchion &~ 2FHéTe5géctive determination of cytokine production

as a marker for functionally successful silencing of Cbl-b in human T-cells is technically more complex
and therefore itlends {9 nqthe Giecutable 30 Coselydn fime: The PXRIeasiaN Ot 7-cel1s

and dendritic cells is an effective therapeutic procedure in an

in viwvo tumor model.

A tumor was induced 1in wild-type mice by subcutaneocus
injection of 0.1 million EG7ova cells. Then CD8 T-ceils and
dendritic cells were injected cn days 5 and & 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 Cbl-b-deficient T~cells than by wild-type T-
cells.

Fig. 118 alsc shows that the treatment with Cbhbl-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 &0
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



- 25 - functionally important surface markers by FACS was therefore also determined. CD107ais
defined in the literature as a surface marker for secretory activity of cytotoxic T-cells and was therefore
determined on Cbl-b-suppressed 0D8 T-cells after 24h of antiCD3/28 stimulation. The T-cells
transfected with Cbl-b siRNA therefore manifested a greatly elevated secretory activity (Fig. 10A).
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 significantjn comparison 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 mplegules.are.gf functipnal relevance, .CDAQL, in pagicularfor

in comparison with treatment with normal T-cells.



interaction with of B-cells and migration out of the vascular system into (malignant) tissue. Fig. 10B
shows that expression of these two surface molecules was significantly elevated in '
Cbl-b-siRNA-transfected human 0D4 T-cells. One of the mechanisms described here as
responsible for the increase in T-cell reactivity is the less pronounced attenuation of 0D3-receptors on
the cell surface. Fig. 10B shows that the amount of 003 receptors still on the cell surface was also
definitely elevated in Cbl-b-siRNA-transfected human 004 T-cells. -26- It is interesting that the cell
surface expression of the traditional T-cell activation marker 0069 was also definitely elevated,
whereas the expression of 0025 remained unchar?g‘}ed. This may be of particular functional relevance,
because although 0025 is also defined as a stimulation marker, its function is especially associated
with thegaresamrce andnsairvival of so-called T-regulatory cells. 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 trémsféitsPChi-bedefidient Teears amidéndrite t&Ns idan eHBERVE théerapeutic pfocedure
in an in vivo tinger medekuund Bipaeemwas-ingiced ywildtype micenby subcutaneous injection of 0.1
milion EGJowg,cells, 1hien GD8 I egls and dandilie cells weredniesfed.on davses apd. andithe
effect of this ad%)p ive celltherapy was tracked continuously by measuring the growth of the tumor. Fig.
11A shows tRat Hfdrgrowt? EoLld BerstippresseBThtieh nidie stBHGP ahdtiYor & iohg&r perigd of time
by the trassfer of Ghl-b-gefigientE-ceflsthasshy wild-type T-cells. Fig. 110 also shows that the
treatment with Ghl-b-deficient T-cells, ensured ajlong-term sunvival,of significant portion.of the treated
mice unfil the end of the observation period of 80 days. In contrast with that, treatment with wild-type
T-cells [88® &1 a SHGRAGI6AgE:ife éRedtdndFin comparison with the control group. Therefore, Fig.
11B shows that treatment with -27- Cbl-b-deficient or inhibited T-cells has a significant advantage in

amnpaﬁ§9nva%geggyggém@%kggggng%gﬂ@laim 1 or 2, characterized in that the
Chl-b functicn is reduced or inhibited by reducing or inhibiting the

expression of Chl-b.

4. The method according to any one of claims 1 to 3, characterized
in that the reduction in or inhibition of the function of Cbl-b is

transient.

5. The method according to any one of claims 1 to 4, characterized
in that the expression of Cbl-b is reduced or inhibited by using a
Chbl-b inhibitor or antagonist selected f£from the group consisting of

antisense RNA and siRNA.

6. The method according to any one of claims 1 to 5, characterized
in that the function of Cbkbl-b is reduced or inhibited by using & Cbhl-b
inhibitor or antagonist selected from the group consisting of aptamers

and intramers.



28 Patent Claims: 1. In vitro or ex vivo methods of inoreasinb the immunoreactivity of cells of the
immune system, comprising a reduction in or inhibition of the Cbl-b function of these cells comprising
treating the cells with a cbl-b inhibitor or antagonist, whereby the immunoreact vity of the cells to an
antigen is increased. 2. The method according to claim 1, preferably wherein the cells have been
contacted with the antigen. 3. The method according to claim 1 or 2, characterized in that the Cbl-b
function is reduced or inhibited by reducing or inhibiting the expression of Cbl-b. 4. The method
according to any one of claims 1 to 3, characteriz%% in that the reduction in or inhibition of the function
of Cbl-b is transient. 5. The method according to any one of claims 1 to 4, characterized in that the
expression of Cbl-b is reduced or inhibited by using a Cbl-b inhibitor or antagonist selected from the
group cansistifigof antiserise RNAland SIRNAY6 CTHe Phethotldécordifty tbrarfifehardanfs 1 to 5,
charactetized, in thatthe functign-of Ghlxb.is reduced erinhkibited by wsingsa Oblyb inkibiat osn
antagonist selected from the group consisting of aptamers and intramers. .The meth
accordifig t6 XHY one’SFEiaims T to e% aracterized in that the %gtﬁé ave :"[fak%grgl ﬁ%ptheqfntiggen and
preferablypresent AnfaAtigen feagment o ibettetretdbifize an antigen fragment in the context of MLA
and are thereby activated. 8. The method according to any one of claims 1 to 7, characterized in that
the cells_.comprise antigen-presenting cells, PBMCs (peripheral. hloo nonu r cells), .
T-Iymph%tytes?]ﬁie-lynrhep Sgytaeg,c?n%%%%/tjeig, r%%}érgﬁjh%goehg, gNII%LE:%ﬁsg ang<8r c?éllsglé#%%%dge)jﬁdzﬁﬁc cells,
in particitarthaymphocytss; preferably € B8+ B UDAF PR PR CyTas. 5 0. THE MelR6d Btrding to any
one of claims:1 taB.characierized in $hat the cellsiaretreated withvan inngurestimulating stdhstance,
preferably an immunostimulating cytkine or ligand of athgr receptors orantibodies 1o surface:

Wacr age ce
molecules, pr ergbﬁ/’o and/or 0D28.
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 ilmmuncstimulating substance,
preferably an immunostimulating cytokine or ligand of other receptors

or antibodies to surface molecules, preferably CD3 and/ocr CDZB.

10, Use of Cbl-b inhibitors or antagonists in the manufacture of a
medicament for use in a immunotherapy in a patient to increase the
immunoreactivity tec an antigen in a patient said therapy comprising
isolation of cells of a patient’s immune system, in vitro or ex vivo
increase in immunoreactivity of the c¢ells by using the Cbi-b
inhibitors or antagonists and reimplantation of the cells 1In the
patient, wherein the immunoreactivity is increased by a reduction in

or inhipitien of the Cbl-b function of the cells.



10. Use of Cbl-b inhibitors or antagonists in the manufacture of a medicament for use in a
immunotherapy in a patient to increase the immunoreactivity to an antigen in a patient said therapy
comprising isolation of cells of a patient's immune system, in vitro or ex vivo increase in
immunoreactivaty 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 function of the cells. :30 11. The use according to claim 10 in the manufacture of a medicament
for the treatment of a congenital or acquired immuno nsufficiency selected from AIDS, multiple
myeloma, chronic lymphatic leukemia, drug-inducéa immunosuppression or a cancer. 12. The use
according to claim 11, characterized in that the cancer forms solid tumors. 13. The use according to
claim 11 or 12 whereir saicmedicanantds 46rudé in the treatwrent of Begncér and s i HEEnT
adminisiered in combinationwitharotheranti-lumorireatmentprferably chemotherapy ikadietherapy,
administration of a biologic or dendritic cell-sup ort(fd vaccinﬁ\tion in pj?r%c%lgﬁlémqrev%%%paation. 14.
The use’a¢E6vdiflg tH*aRY dite of cldims 108 137 NS terigad in that Ke patient has been vaccinated
with thedantigemdqureterably beforgithe isdlationroftheagelts; 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. 3 ..The use
accordind to aly onéssr @&ms1d' 15, c%iﬁlarétei%zbdﬁ%atﬁ%%%gé celis sjp%ci%éaf%r Egger%iﬁ%ﬁtigen or
cells comprising @ldertaimmantigen are selected for the specificity for or presence of the antigen, and
the immunoreactivity of the selected cells is increased. 17. The use according to claim 16,
charactelrigzed iQ_ that the anti%en isat

he use according EgK% Jﬁgeyl or 17 wherein sald medicament 1is
for use in the treatment of a cancer and 1s to be administered in
combination with another anti-tumor treatment, preferably
chemotherapy, radiotherapy, administration of a biclogic or dendritic

cell-supported vaccination, in particular tumor vaccination.

i4. 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 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

rhat the cells are contacted with the antigen in vitro or ex vivo.



18. The use according to any one of clams 1 to 17, characterized in that the cells are expanded before
reimplantation. 19. A container, preferably a disposable tube, comprising a Cbl-b inhibitor, to increase
the immunoreactivity of cells of the immune system to an antigen, preferably as defined in any one of
claims 1 to 9 or for a use according to any one of claims 10 to 18. 20. A kit for performing a method
according to claims 1 to 9 or for use of claims 10 to 18, comprising a container, preferably a
disposable tube, for holding cells, a Cbl-b inhibitor and preferably a cell medium and/or a transfection
buffer. 21. The container according to claim 19 or the kit according to claim 20, said container or kit
further comprising an immunostimulating substanéeé, preferably ilmtunostimulating cytokines or ligand
of other receptors or antibodies to surface molecules, preferably CD3 and/or CD28.

16. The use according to any one of claims 10 to 15, characterized in

that the cells specific for a certain antigen or cells comprising a
certalin antigen are selected for the specificity for or presence of
the antigen, and the immunoreactivity of the selected c¢ells 1is

increased.

17. The use according to claim 16, characterized in that the antigen

is a tumor antigen.

18. The use according to any one of clams 1 to 17, characterized in

that the cells are expanded before reimplantation.

19. Z container, preferably a disposable tube, comprising a Chl-b
inhibitor, to increase the immunoreactivity of cells of the immune
system to an antigen, preferably as defined in any one of claims 1 to

9 or for a use according to any one of claims 10 to 18.

20. A kit for performing a method according to claims 1 to & or for
use of claims 10 to 18, comprising a container, preferably a
disposable tube, for holding cells, a Chl-b inhibitor and preferably a

cell medium and/or a transfection buffer.

' 21. The container according to claim 19 or the kit according to claim
20, said container or kit further comprising an immunostimulating
substance, preferably immunostimuiating cytokines or ligand cf other
receptors or antibodies to surface molecules, preferably CD3 and/or

CDhZ8.



