10

15

20

25

30

35

WO 2008/084069PCT/EP2008/050221 A method for expanding
. monocvtes The invention relates to a method for generating,
intaining.and expanding monocytes, macrophages or dendritic cells in
“@%ﬂ {@lr{%n%cgalture. 5 Background of the invention Monocwg@gggﬁsmsmn
generated in the bone marrow (BM) to be released in the blood stream
and give rise to differe&t L types %rtigxsaen-nco hages ordendritic cells
after leaving the circulatrorviortocytes theirp BgeiFand immediate
precursors in the bone marrow 10 have also been named the
'mono-nuclear phagocyte system' (MPS). They are derived from
graniieciteniiacrophtige toolomyefbrmifg utéCRbls CMYipraigepitans iripending
roRBRRNIATANCHIRLEYES JL3RIABORORVHRARJ.granylgeytic cells. The
maturation process of the monocytic lineage in vivo passes from a
monoblast stage, through the promonocyte stage to mature monocytes
(Goud TJ et al. 1975). IL-3, Givk@SErahdf trechophdige: colony 15

stimulsingEacteE (Wre RS IMHIRELHE VYA IGNRERICR QLMORASYIER the blood
sir Qﬂetcai!;gD et‘gétlgd?g% In YI'[I’O, hggnatopmetlcqprogemtor cells cultured o
With EAVECS SR RS CRL 18R & dRferemrsionBadktie grantisGrbsatanigeving
thezdgiionost Moapry ST Rhstrifesaditieremdationdriste the grermesoioy ties todie marrow
ha@@%ﬁ@&lwﬁaﬁegﬁ_@&h&;@nﬁl&%ﬁeﬁ?ﬁ% é{/\sft@;ﬁmfmﬁ/iﬁsﬁ?ﬂle%%%éeraved from
ral recent studies indicate that a cific surface marker
o R R TR S L TR S hRne) e Sone merrow
thayjigeRenigBol paPiwaYLCoP Rt BERYISS Wisd eAksr priogengtatstionar boobess of the
moi'af(ge%!ty !mrMWm@%@ ﬁﬁﬁﬁa&ﬂﬂﬂwﬁﬁr@cég@m%ﬁgﬁéﬂ?%@%{;\@@@tage
ipili Xperim on a iled differentjation
M o G T L i
stingtgingteefrion (Nefiito sy etieisdm beivmrselan efetemsyirandletor D et al.
199y chesiive ltammipoiett stepsnitnd 2iisevriadinigtmediate Pregii®CFU-GM to
: ith,.i i tri ifferentiati ial (Shizuru JA et
Moy ooy DLy s R
the granulpcyli ke the XERrAGIs finsarsid BreBeAREr i) 199SiHY amy R etr@e2001).
to gﬂe@allofrdpeetmtwiﬁmei:gj:matdanyteamao@pbagefpr@geﬁ&@MﬁMPhgpression
mayHAN S MESITISER SAQRREMIC ARY SHBRK IABUHS GsllS rma%sbé% ISISALs ang

or ver% similar to CFU-GM progenitors. Yet a more 30 iImmediate

e R RE D CprEgeiftaF A IRY BORESHER SR 4pPRAMST S BR HE ArACBpRARE o ol
2008eniifitic el pobgenitoetMIAR) thatxzmigivetalize ta maecsopbiatges afdrentiation
patileadrébaigels, Wepkkyia @ MOMRCYIEIRICHDBLIAIR RIS ROME! YR8 from

Newly. formed maono leave the BM within 24 hours and migrateto the
“e*%ae?ﬁ%%‘sﬁ&%?&a%F%\{ﬁ??iﬂb T AT Q4 R RILTESRS R GO EIRiepe and

seviia caisimaryissyemanidonsipare alife toraigiaglyintstualedusifissutstiprapotential
(Sh&UfﬂUR_ﬁ@bﬁb?(%Q%}iﬁMBQ\ﬂQef@@Qm 2%@%@%4&@%5?&?5%%@9?@@9&?90 pass
irerentiate INto macropna [tC cells. ese erence
e 0 T ol oo LGB el
the ;gGE IR iE-MacIYPaYE 1 RiAgeaREYSRMRY Lixhigh beiesgiriectolehenimtegyiis and
grauperfiarodysairadiesion imeleailes drishimetod Krel- avl983knkhRSY et a more
imMQ&?gg ”r?ﬁé’%i%ﬁi%t Wnlgégrﬁlgrc ti'rrul Sihoen t?cg]rgeOtnqglrle%l\AF %!Ef‘pe“é':%” oc)éatee the macrophage/

dendritic cell progenitor (MDP) that can give rise to macrophages and dendritic cells, likely

via @ monocyte intermediate stage (Fogg et al 2006).
Newly formed monocytes lsave the BM within 24 hours and migrate to the
peripheral blood. Circulating monocytes can adhere to endothelial cells of the capiltary

vessels and are able to migrate into various tissues (van Furth R. et al. 1992), where they
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5 derived macrophages can show a high degree of heterogeneity that
reflects a morphological and functional specification adopted in the
ﬁ%@f&g g;sue According to their anatomical localization t@?ﬁ‘)ﬁ%?/ﬁ:mzl
have dlstlnct names (e.g. microglia in the central nervous system an
g%ﬁ‘ ? Is in the I|veg Althou h it remams controversial, whether some
can, AR oA 5 G5 BORRRE o SR 68 o dRE of BT AGRF M ration
invelitg lanﬁw&:@fm‘mfmﬁm@n:;ythéwmajglmtysebmaemphw”a;ép%m)o B&vd and

antlyRRE aner limied frel "f@'iﬁ@%é‘g?m%@f?{ FO5 Suied@n g}%%ié@ﬂ(ashfmoio

r TSI poptbre Rellls pehch e W

dafBﬁ%s@%ﬁF@%&?f-\lma@ et 989). Akborhosubhttiemsedifiltthiihgsfllects

momnm@gms@ﬁarrm@wgﬁmmﬁagnlédw@&mﬁaﬂenzm#ﬁwdn%%y&e&ordmg to
theglg({:}%lcatln rgotgla g@o nn% CXFIehaQ% %? (%/dlffereptlatemto h tral
macroghages ra ﬂ1anyexp Ad. when ﬁﬁn%’&g E\T/}lvoe.’ centra
nerkpgRSYGiETeEr W@‘Fﬁrt@eﬁ%sfm@?d\f%h under homeostatic and
inflavinaatery eonditiorsansappearndm di\vieive Waistinel-raeRasy pulations
maf! oggleé%a;&hao% BIGiRES n'%der@“&aﬂ@ UM aRRAnC DAMBAAD ANy of
ordon S, et aI 0 5 During 20 in Smmation monocy op0|e
MagHPEages %ePﬁﬁﬁfetaé&eafrOl%Q\f%(d figdraeofeetian P@m%s@nrﬁ@nrﬁ et al.,

2008l Vidte demanaaytessumn b@aoﬁwﬁwwetumfﬁmﬁ%ydamwofﬁ tHe Influx of
mor”oc téE %‘n}ﬁ %ﬂ' wao\;% @lﬁg%ﬁ%%@ﬁ% %Sékﬂﬁe? q'&%%l%%ee \%i O@g&'%\liblas A

romotlng mlgratlon of mon tes Iinto '[ISSUGS € Ssame cytokines

et ﬁ#odé’gﬁé XaugibrPtintisHR defEeibe meBsearas ofemdiRIE) tés (PYblimited
proli@ratal. auidy] 990D Ateth eirsité i dnflamrniatian @ banoywe yresrapiin witeeshtiate
intd e RhRagecyiasis mgﬂeaga@%nyﬁmge@éamw'&gwgg Gomplexes

via surfaceF%rece ptors (CD64, CD32) and complement receptors (CD11b,

coVREP i FRiHBIGaNEmLssHES g?@?sﬁ‘é'ﬁ’lﬁ'i KRRPBSPES AU dRdRyBRatory
condifig ity apnetabdlitésvahe thvoudjktiseenahhygirolyticutrtioymeasatishe been

|detﬁhi@@ph\a‘?ﬁﬁﬁa@ss@ﬁﬁsﬁra]m)ﬁﬁ'ea%ﬁjag%6@@§'%§@&K@Jp&r%J 2%)%%? Durln
fEaH ibbs. JB et al. 1t987 ortagtl\ééo m%{ﬁ i’i rlved macrophgg t E 197?
INAENANER TSRS SHRRNERS T EERRSRY TR bR &kntaton ahd/ fride et 2 )
resgiinglive ¢lipvatedrasugeitiom amtcaetivatiosrp hes ésflefradzptiveradiniurse IL-1, 114,
EFNW§H@”$%$—@' APy Srdre %&WQ@VE%%@{% SETelRiBRIGS PAEDSE Qhoting

actlveﬂproducts WhICh an important role in inflammatory

”’“%?% RS SRR A TS o e & e R G TRF AR (B S mteari
adhesios Mol cdiss oY raxtemfrblifelativigafaator s YIBN éit BET S )of Wimmation

&Q@&Oé@ﬁa}%%éaﬁme%%g@&&o% @&r%@d&'é@tg{t?r%r@gﬁmagp%mune
LPS binds to the CD14 %g/copr?o[hem that is expressed on the surface of

COMBISHBRy 1ds AHEPESRMRSE Bt cahtot patiwel MRS REM AP HFLIRR 1 1D
CD Other PAMR(uathogen assegiatgitimaledulad patterad)veamadso initiatdtrogen

metiilafRMaiaRy Eﬁr%%@ﬂs%%%%@th%%lﬁo P&ez@,%% YQ&&@%&%&J}A&S %raterase
other P and -10 (W

induce dUCtIO ofT F-a, IL-1, -6
s 1 BB b KA o 15 00TO P D, B ASBO0QyHPEranty,
MorOths tHaAVEP Sror@Ganes fasViae! ocﬁﬁlﬂ@fifthe%lbst dfficiete stiredliforoy antigen

pre@éﬂaiﬁaﬁdﬁﬁ@otuggoarmm&tiaetwéllre%dggﬂneﬁlIa@fané@ﬁwfdﬁi%%%@&%\aﬁaptwe
activate m a arr al
BT T wagen BEErs g en Gpepiteposcie

proqscletér%ﬁmmyeﬁf’urﬂmgeef)tm%Imme‘feiemﬁiquayralﬁwmﬁp@nmmumtmponses
incliliry gresireaitiae e i demarsc T AusHberNeubpdian:plipioneeyies Mithrs (1ENs,
™ ﬁ_}D4OLtransfected cells results in tumoricidal activity against a human
elanoma cell line. Furthermore functional interactions have also been
deddrpRuvEREREHIPJhBEYteY apRARIREEIIS & conagpeivdth dnjpdiahratructural
comguatidnmotiactvity. Betibairecttaliesh epniacbévies dbd bhd orahsl992) potent
and release of soluble factors such as IL-12, TNF-ct, IL-15 or IL-1Pby
activated monocytes induce proliferation, production of IFN-iy (Carson WE
et al. 1995; Tripp CS. et al. 1993) and the cytotoxic potential of cocultured
NK cells in a time dependent manner (Chang ZL. et al. 1990; Bloom ET.
et al. 1986).
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Finally macrophages are also critically involved in woundhealing and
tissue repair, 20where they assume trophic functions by removing debris
rating the recruitment and activity of other cell types
“g(ggu%@gﬁ% in tissue remodelling ((%ordon S et al. 2003) B BERGHYE0s0221
cells (DCs) are components of the innate immune system. They are

m*%ﬂ%‘aleiﬁ“ﬁ? & e Emmatinn tHeSunRAR At R hAlceRiipimiIst is expressed
on ithemawdaresponse¢Bans ek stetab 2000, tBheymﬁon}@temd;faomtwanon of

TLQECU&?%\@Q m&m@&%@&%'%@&l&f&?%@% fors,| {LH?S (}e%d 29 initiate

erlp eral tissues, where th ey can ecome resident cells

non-
nf % B S ae 58! Jo00] TEISEmAR, DOBTR(PI ER L ether PAVPS
Ind206¥ prachoiiduref DEE-GDCS) recayaize-pathogighs $iratigh; celbsudasevolskaia

MAre&%(th@gq%léglﬁg) Teqlgtlll%égj:eptors (Reis e Sousa C. 2001). After

uptake of antigen DCs mature and migrate to lymph nodes. Mature DCs

(mDCE§ afeeBiEnP RN PGS i eapes) siiianastimeiite oytokine
progatitiinTingtBantiecdeact Settall 1998:2008)okauharmitreaipsedpiyinanicytes

wigle ofRCs §is bggy éesgﬁgﬁqgéﬂ%%@@@\{ggﬂe B HNEE A, %nf-?"Et al.

19% \% ma%ure1and bacterially activated human mono cyte-derive
a eﬁ’ Howt to HERRY MBI & sédvation s e RSB(FEHWW\W &'@n@ﬂaﬂt
in {Feflarzo <G5 evelll206 20 Femansd§hNChetiabub@98). Thednadties with CDAOL-

trafifterentiatien etmurinenasionRhrges i ?rﬁfﬁ%ﬁ RATANMAN N8-3Bma cell line.
resenc F was des ribed {% Stané%/ tal. (1978, 1986).

o R S O RN AR LB i AREHER g Wleces and N
celih@celdime i ditfeifisatihte idumanaeivitadiothdiges oeibcernunialy (Miller JS. Et
al. V\Qﬁﬁjr@%fr%éﬁg s@ml@f@ fXleyandtantey, '@@9&) IJtﬂﬁ%ﬁlLeylﬁﬂ/ activated
though the macro es generated this way will survive for a limited time,

o BT O GEBE S SHeE Al B R e B e C. et L.
19Binstat I{hburyiatoropotytes db amit.ﬁimbﬁem{eaElilseafspGn&eéOdNb&ﬁEdDutnanner

(cHBipke osphelngisalshanges indisagye of macrophage differentiation
(Be ker et al. §98§§8 Although a significant number of monocytes can be

obtAiR&l/ a7 REEY Fekaiat sy dnaitimanah estisdarnsb isavarepair
wh qrgsagym@én@pwm funthienslifferemtidite; iebnicaop hages irinietvedayaiitment

andMiBNOM) Bretieraung,aed WBB&%%@?%Q@@QH%W%@SOMOM& dheo03)

pref)ent |Qvent|’(? Qg vides a new in vitro methad for generatln
e

maln?amlng HAfg FORRRAE Afldt a%ﬁa’ﬂggqﬁelo?@t?é’?mmey are
a”t’@@ﬁufﬁé‘?sa”t'méﬁﬂﬁe‘ﬁﬁbréﬂﬁawciﬁae@@lﬂemométra@ed e #rysipossieledsponse
(Bagspaiad atnd| nzewﬂplmﬁaoa@cﬁtegeamammnm@ﬁﬁg @16%!853'?%&%\6’#&@% DC
pro %%@% nq&tlvgtln'gd[the e reE,SI neorfl I?1 QQ C- Ma[l%\ d cells. b
ot only in Vitro gener ed)m ages Phatare (5 Gwrecome
F%%FBC@{M(Eavﬁfqa@%iehwcﬁ&&%aée@%@%wmaa@ﬁégv@mnmues 18007).
imnpapliterate (IDAgUERognizeMeihegsreftieugivertinay IQ@’&)@S‘JWMM% Toll-
uketh%fe%‘?&'ét S\B%‘%%?@?Scr%ﬂﬁ?”%&‘mﬁ" eﬁ%ﬂ f? n[gegt%sé ur and migrate fo
ells, as well Ing

monocy te derive creenlng I’ dru S tar e
'ymﬁﬁbﬁ%?ﬁe MABKB e dENEd) rﬁéﬂtr@‘ﬁﬁa@bgmh@@mm@%@a@!&s@&ﬁ@s ) which
medietedritieliqelisiog (Batestingthe sespanse toEperifiterkgsdn gr@@étamant role of

Dc§m%g'f5%gwe% %&FH@YM‘%K‘%ME&H'W&% (ﬁéfﬁ&% YIS0 mO“% re and

derived cell dependent diseases by culturing and expanding monocyte
bacFﬁ%?l%@?&"&é‘?ﬂ@Hfﬁ%ﬂWM@@&%%H@S éa}ﬁn’i’éﬁ?‘ SRS oyiokine
secTEtierpredentatistity breNit aeited emeexo\vdi@mnethotb{cteexparding. et al. 1999).

MORAEYISSyiMACTARRARSR ST GF%H%C%% ﬂéﬂ%@e@%%" GOMPHSSSw in the

pl’G‘SSIOH or the activit and c-Mat in monocytes,

inhibiti
P e PR A CRAEI0) IEREhind 416 <AfE0 U Breea fEsdstor
cellamidldsitioie pptidkiaie, io.geaveGSRo M-GRF offjertab praiyetifidisclastite inature

madMSh SgBIONRAEAMAG ARG, Fadendritis coliobtanable Py iheabsy). Thus

method.



Another object of the present disclosure is a monocyte, macrophage or

dendritic cell, which does not express MafB and c-Maf or in which the

expression or activity of MafB and c-Maf is abolished or inhibited.

Such monocyte, macrophages or dendritic cells are useful in a

pharmaceutical composition, where fhey are in combination with a
eveplibsmichetivaliopbeegtasieccaiaibihis wayvhricvle bbjettdkthimmdbentare
not dissHegdietia pharmassutiost canmpasitosawiniah porpptises Sikeharly human
mo&?em'a&%t mf?@awtm @@saaﬂgg%cmr@ﬁﬁl@@b ;mﬁéiéwme@@aecmg@s

resent dIS osur rth(ta Prov gp)on %Yte _

mdr?ﬁ ? macro %1 erchiiafi Ifl Hh 3 ﬁﬁjmﬂcam

age o dr itic ce ne above for%he screeni

nungper Dfrﬁé’?ﬁ%@ﬁt%&&%éﬁﬁ@‘ﬁ%@?’ﬁréxﬁ&%@% Wéﬁ%&%?"&éﬁe?ﬁﬁr?&%ﬁﬁim

(Stegpandinb ahutPREm tresey telis wiilichithetrditlecomntipiésiss iirsrotepges in a few

dayeangistingrefreratingaisoladimgrbenasytamserivedifiem a mouse which
doegdyot ﬁf&orﬁ%wtaﬁ%ﬂﬁo%w@maes a dBGURUURY SAHBONRFYiBRd ating,

esence o In a first as t ther is d.an.ex vivo
RS Rt e R SR AR

metﬂ?f‘d %ﬁﬁ?@e%ﬁﬁlﬁ%%@%ﬁ@% 5 é%tl?/?t’?ﬁ&!?\ﬂg?Beéw
maigtiiafherneoyieeyaes, mrscpophacfed ordeisdiiticiasis ahw@&ﬂﬂénam@%sﬁvatfﬂg
the ealiscissife Prasenaadt ML BFsgit apiagNnisiof M-@SFgreeeptat macrophages

butS%kQ'Mure bR SEERAE ﬁ@?@%ﬁ@e&q\ﬂ%p&é‘ﬁ@&% HBOBBEYHR: and blood
ophage or.den ell wh h does not express MafB and c-Maf or
mc)noc:CFI spc ue 1o pr H%Pa% i cu
e expression or act|V|t of MafB and c-Maf is abolished or

mhMﬁ%"dS of f F\ed‘%}ﬁ%‘%ﬁ&% t%#@%ﬁﬁ%i&@&*ﬁ%f@@uﬁ?ﬁ%{r% requiring
ampfiegssitenreormpyishgrenioriste, aedvedpbrise 8¢ deldasideticagening for
drugefigegalgovenscg@mbioatotenttisspharnactatical nat cipdaddecdases)and
derkiidd eIt LARRAELIENIRIfRFRMICeR 3 RRAMAGEL LAl RARM QBRI \WRIE br for
stu%}?@ﬂ%e #Q%ﬁgﬂ%&'g &e%&?ogﬁfén&%%é%el%gﬁg éﬁ an%HH meases

R e e R A ol e o v R

manufacture of a medicament intended for the treatment of a disease
selected from the group coristingpof ef¢haceveatiote or acquired

IMMHROASSIHE BRIEDs GRS PIHE RILAGAH NN, MMORESioHRGPaRERY nonocytes,
EH D S byessin o e
oot 3 BB Lo S < SRR (B B L Sres e
the gRilsdeie, RipsersSRIgE 58?%?&%%%%’?%@ gelfiedabove for the
marufatiact tbé anrreicdissirsuirténded fonvogerieratmeapeeticve dendrifig cell
obtaisRyeMhasReslthe@ds provided the use of monocyte, macrophage or

denﬂn&%&egb?écﬂsm%dp?&%v& &@J&B&%&@m%ﬁw%cmph%b@rb%hmmc

i ‘Q&% %herel pg(owd ,\ggget 8& eneratlir{lgha[}ld andlg rr}u;ﬂr!:rt\l%ty of
C mONGCYT_S: Which method comprises es eps consstmé’oefssj I5olaf
Maﬁ&?@%@*&ﬂ%%?&ﬁ%’m which does not express MafB and c- Maf

andSicbuthatingyéaidramsnpeyses i thengridiseride efvHeBF . in a pharmaceutical
composition, where they are in combination with a pharmaceutically acceptable carrier.

A particular object of the present disclosure is a pharmaceutical composition
which comprises such dendritic cell, loaded with an antigenic molecule, for use as a
vaccine.

The present disclosure further provides the use of a monocyte, macrophage or
dendritic cell as defined above, for the screening of drugs.



5a Detailed description Definitions: A "coding sequence or a sequence
"encoding" an expression product, such as a RNA, polypeptide, protein, or
enzyme, is a nucleotide sequence that, when expressed, results in the
production of that RNA, polypeptide, protein, or enzyme, i.e., the
nucleotide sequence encodes an andino acid sequence for that _
polypEptigecpratetioseiiies. phorimg Sy @rneiteiAhayPanding
murinel td@ccgies! wbdbmetsoalty Adisyatie atste:coesing of ‘The term
denSJBEADRBuayte s BEHFLPRANPL ARARE IR BOLERAARIR Rafb and c-
articular séquence ot amino acids which comprise all or part of one or
MaffiBfe proteins or enzymes, and may or may not include regulatory DNA
segiiencesusuthyasigromaierse qusrqessavitiebidéteBrine for example
thelgog(i;”gpgg %@Q%é’}@'l %%QIQ&P HSeQWS?ﬁSﬂoé\ %@r%%gﬁlﬁgrmonocﬁes,
“promoter sequence” Is a DNA regulatory region capable of binding RNA
magiBRiIALTASE APRAEER SRIE iMISNHE AT ErBRGHS  (RoALTS A (e sion or the
actidirestiviiEading geaf rencecSomergateshageic bratendatisreitipsabigamesiiing

the TRY hedranscerhed from-RNA o RNALUE jie-aet translated infa,an

amino aclid sequence. Other genes may function as regulators of

strUtar8P R3PS et 5 Bre (HEINAPEREEip fiGHF IR REG QIR tHlic cell
whiterovgenetraay-as intefdec forilaé genormicrségueneessiwoding:dvityateMa’d
andi-&n&%%%ﬁ&%&%ﬂﬂﬁﬂﬁ‘&dfegwator’ promoter, intron and exon

sequences. As used herein, references to specific proteins (e.g., MafB

or dMBHEARIRERIAEE DTy PEPIRRE HadiRSaBalRPR AIMB AEHa's SGTERERS 2
molscyte]l amvapaate and deodified doitns reégandtb ssbof¢hdiv angihioatimodeith a
pha%QE%B%QﬁkPQcé%&E%‘Si@a‘i}ﬁ@Fhas a native amino acid sequence is a

protein having the same amino acid sequence as obtained from nature

(e.g" EnRERIVERG rrithg Fdfs BP¥Lidr? RIGITRRRHI o GYRRaT e aich
congaisdetisotEedtifioreinat uiefioetabdve, fregatedib singgigadandoiecule, for use
as depmbinant and/or synthetic methods. Native sequence proteins

specificall encom?ass naturally occurring truncated or soluble formsh

natﬁ!?aﬁyfg%bﬁsﬁﬂ?ﬁ valelRt BrREYESY, YRerRatobH PRCRI BriacoPhage o
deriatitraly ecctefime adlediceviaridnésraadufecins: intladmnglipastangisioied! for the
tredRIfGRLARS ADLKESEAURNER RIBIGIRARCIMGIRS ROEINSIOURMING: acquired

post-translational modifications such as glycosylation, or hosyﬁ)horylatlon,
g8

UG HRRAEBASSUNEREfonBr SIFHEF mBHRCatiEH 8P solE AR Geidseases,
autoesidues Jivdes20 80806 SR GTAEPR 0384360 22 bdE osclerfiie farmsand osteo-

artrRUSRNS AR ARNON AR Y SlRterialieichangg e genetic material,
e.g. DNA, RNA, cDNA, or anl% process, mechanism, or result of SUChI\%ndriﬁc

challg® SHRERRERIIES §df @ MUSERoNE, 7R TRAYY G (RGP (8SF B
celiseg)|defice) ebavgeive isaalteradacivyegene mebibbansinggidad fmnyegenerative
mediltation process, ar_lo_l any expression product (e.g. 5 p_rotei_n or enzyme)

expressed by a modified gene or DNA sequence. Mutations include

deldfch, SO RSP S S B RP BHEFoF Frfe i o BBTRRLS T R HRRERE o
dermiritic cet wsidairedading fegtba sfraegpénec{ideugs.exons), in introns, or in

the fegHialgReeions (Bsh-SBNBCRIR ELARINSE RIETEIRRHPE S Qhding

signal sequences, polyadenylation sequences, promoters) of the_ge)ne. Lat
MU PRI Rt is TR i BPIRL o X SR EBRTHARAG The” 'SOlating
mosecyienceifa Musieie aciier pdligheptice expreesest byiafidasdbieifaiviehd i)
culfih §RURSAORGID@ O HOIRICACE RIRFIYRERKde expressed in a control

population. Where the mutation is within the gene coding sequence, the
mutation may be a "missense" mutation, where it replaces one amino acid
with another in the gene product, or a "non sense" mutation, where it

replaces an amino acid codon with a stop codon. A mutation may also 15

occur in a splicing site where it creates or destroys signals for exon-intron

splicing and thereby lead to a gene product of altered structure. A

mutation in the genetic material may also be "silent", i.e. the mutation

does not result in an alteration of the amino acid sequence of the

expression product. Variants refer to proteins that are functional

equivalents to a native sequence 20 protein that have similar amino acid

sequences and retain, to some extent, one or more activities of the native
nrotein \/ariante alen inchiide fracomente that retain activvitns, \/ariante alen

im



30 e.g., Creighton (1984) Proteins, W.H. Freeman and Company). In the

case of substitutions, the amino acid replacing another amino acid usually

has similar structural and/or chemical properties. Insertions and deletions

are typically in the range of 1to 5 argiano acids, although depending upon

the location of the insertion, more amino acids can be inserted or

removed. The variations can be made using methods known in the art

such as site-directed 35mutagenesirdCrideriion. (1985); Zoller et al.

(1982) Nucl. Acids Res. 10:6487), cassette mutagenesis (Wells et al.

(1985) Gene 34:315), restriction selection mutagenesis (Wells, et WO

2008/084069PCT/EP2008/050222i£{pi13986) Philos. Trans. R. Soc.

LondoBodees3duchis) oapdRfubhRUBYRBRRIS 4P arphreakep @l d0@Lh as a
RAYe-pIRR.Acid sequences e sUbSANURII NOmAIOAOUS. o1y cr cxoresse

‘ybstRRbA y SMifar Wher §reater than 80 f prg%‘era eIy greg\{er%aﬁ g5
resgis prdheraisigugtoater i MRod vpBYRRRtISSRIPIS AcRi$aFETde Mticdtegiucleotide

sedBERRIE EHIBB AP LARNY abite fia iy @ pdekHBRpoBD Jbiidse SHrlAror enzyme. A
functionally identical).,Preferably. .the similar or homolo S ences
cod i e o Bl S D Nl ST CdoR IR0 RREY AN siop

cotd@dmputer Group, Program Manual for the GCG Package, Version 7,
MadigeneiSe@ASINIHREEH R PIograsa:; O @Y tRES EHURN s GANPAESHShds to a
na(lz%?rithms such ?s BLAST FA§ThA etc. 10The tern&"gx&oression" whep.

parii f.seqglience o %mtpo acitis whic F;Om rise all or ga O rae Ol% more [%F]O ainsg or
uSed in'the context of expression of a gene or nucleic acid refers to the

enzyoiRferaish MR iffayMatiSitlsdmhiasidaion b eeriteratfe it @rafuBtomoter

sediRRe=RIOfHRCaBtbeiRe directHAnssripionahdriedycisia genen(ats, gene is
MRNA, tRNA, IRNA, antisense RNA, ribqzym uctural RNA or an

RSP o EORR) o oS ot s B SN oo e o

bingirsd rdé\ apsdynerase Fﬁe@séﬂbé\nﬂNm%aWrﬂcHa&@ﬁ?é%o%ﬁfi%OEiWsmam (3

dirdHiRRY SE6GITY FeqsehapPBgnROYEERN AN rac iyl atieirnand gshing nayd be

warRSIE B £ Ml madfied by ok example, Metiaiolnce. oter
ace y?atlon, p _osp%ory ation, ub quitination, S y ailon,
gengd Priyo SyNatien, A%yriStIAEers afid YIyebsplagsnes o asARYwRIBIRordf DNA
traPRRRSIOM FafeEsIte, amateral gesynihetisecorapas dothirieredusatc 28duence
suppresses.the expression of a gene.. . An "inhibitor of activity" has i
e Foihg  heirenss vamprisna EaubIch B el B A exon
SeUpRIt¥has the capability of reducing or suppressing the activity of a
protafnused RbeitenrétMas deppiesitheadafl(pr@iavneeogsimanvaichiude
identical in_sequence to the y-Maf ancogene of AS42 virus_an "
= R PR R os b AL EORBES £ W S PR gposivec
formas NegREH eSS RN RIS TN Y FRIRIE R PBARIHEMO ditiers Ratihasta riieergrino

aciwvidBRrelRoiber arsavith Hhogand Jamcansiaiendiavibdienkeaenodkiligdfrom

the AP-1 ins to pair. wit h ather.( T.K, C T
na 8 G5 oA FaEIah SR & R SO G ska b e oe
iIsolpipd T DIUrASC DA £F JEPRRGTHTBAS RIS CIRAAIMIIABUAREIY Syihetic
metRoe iR csafanzppnsensmicimany MARRRSS a3y bédapiatementied
ich ' TRE (- -M ind
or R G el N T g SRRl KBk fome)
naftﬁé@é e GiediRe@IdfNg COMmSJaRu TS PARGRE RliRe hng Nisgiens. A
nath@lésﬁesnuﬁim@'tafr iﬁdhcmﬁ@n@tié_ins (&ﬂmhﬁdepeitafarl\di‘émﬁ)q@ifmfdmasuch
as QREL-SAAND 19 SHOLIRIR LASGRUAN AN “QREIREA 8P G A ons o

Irkinje netron-specific promoter L7/
some amino acid residues.
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35 (Kurscher, C. and Morgan, J. I. (1994) Mol. Cell. Biol. 15:246-254), a,I3
T--Crystallin (Ring et al. Development, 2000, Kim et al. PNAS 1999 ;

V@%ﬁé@@f %al JBC1999, Yang et al., JIMB 2005), insulin (Matsuoka , et
603) and p53 (Hale et al. , JBC 2000) promoters aBCP2008/050221

2008/084069PCMP2008/050221 8 well as to repress the transcription of
othet i &FfBEeIE darh aifauaiir iyetsianrentRtEbENDICDR I8 g4odterasterial,
e.ql DMQQS@N&mscalmybemé&mmﬁbmehﬂ@dﬁiedheeg!fﬁef#%ﬂoﬂ Bhdnge. This
Nelpet2d ( I to it lity to act the tissu
" specn‘b ic ?rar@ﬁig‘{l%n ‘gqn{ﬁecﬁr;rthe%%?u%gy 6?94%@ o4 Fil i )2 gene s aliered,

anE gRRBAN G AN 5 1er é@é"ﬂré@%|W@%%Wﬁiﬁn%ﬁ@ayc@mm@@qnd@r@ésct (e.g.
profsdtiapivayedifferprtatio hiHe gaalisedl geHR99) . e M@ﬁ&@emgm%sfude

deftithe muas Cop%%rbg{ﬂ}f?of?%%ngr %FHSSE&%? % Mg aCI eq%ear}l/ ocour in

for the moyse c-Mat proteln have been descri ursc

the\ TS 'SP PO F59RiEI (el BION D5 548t 554, ahwd%waméw@ns (e.g.
entmnﬂ@'@r Sr5eTye T ememieoticeigegesnee ofighel chiskesncgnat polyadenylation
secﬂ!@ﬁ@e@n@?&%ﬂ%{@ngf Rredigtes Qﬁ%mﬁ id, 10, RERUENC 9l H%?glh %kSlf(bjeCi’ by

o I\aglﬁat !g])ten also ha ebe n. describ Kataoka et al. 19
i A R Uge?e[ﬁ}g%%): %8%8re8?a@e§§a’ae‘%¥@éeéﬁﬁévhWaﬁsumed with

ccession AU
thecpirgPpROtionBogeitecither prédictsi eamineacid isequence fopdhaitumar e the

muexfidalipratain imdssehaveieesdasarbed{ U EalR Wi&l %Ed?a %és%@ge mutation,

A essmn number BD The term "MafB" denotes the
Wh%%?é)??g%ggﬁp ion Tactor. aﬂ%swg';tén%n‘g% P U8 PRPE REUUSe) Gt cRAn sense’
mufgliery M‘&WH@W%B&WMD paldcredsnetitiveriviep chondrdcytetation may also
ocmewwabaﬂdwﬁf@am@ﬂilem%@@k@a ?n@@%%®£@®%$$éﬂrw&9c'ng and

air i ip.motif in its ¢ erminal region. In'th
the?e%ﬂ?e%%;{gm gl%lgae%ﬁ ﬁgg}esqeﬁ%rﬁgl\slg Co%%% %?%H(} Wﬁ@‘?ﬁ@%ﬁ?gﬁ?ﬁal may
also gy Wﬁﬁfoth%rﬂnﬁa’f%%a@@dﬂWémhéewlafsmﬁtﬁmﬁma ¢foheoatiriner abicbsegtuence
of ths epoissisepeadisitucture and specifically binds Mat-recognition 20

ele MAR 0s teA 1/MA es or MAR

i S R I A T
profely, ?&ﬁ%ﬂ‘éﬁéﬂ%’ﬁﬁ@@'%tﬁ@ﬁ%ﬁ&ﬁ%gwﬁmﬁ ite iR cxtrIbinRe hutmore
actinewvithtde nadivethatditaitataily membes giadgnkatiads, rb@a?ﬁ)ad\ﬂﬁtf@ Bariants

ats@lﬁaéﬁ@%témg%éhsr@@Ub%tEFﬁi'él éj%hromgmé (e Kreisler '\é@téﬁ“%&? 98,

999 ge 1’#1 cause an x-ray induce rhic micro-inversion i
SRS AT I G-HRAME TR Rt SHUHRE TS DFNTETGitaTe SeinaAminG
acidiptiefelieteping adelatinrthatseresponsible fosdhetdoeislerphenatyReers to the
abstresdasoabal, A8k MmN Shaks 1990 1Lt B%%%OE%G He Syss%g}tton

refersato t!_]s ex H?sseq selectively in the myeloid lineage and Is up-regula

succes€iveR) qlri O&?&oﬂ“&ﬁf@%ﬂﬁaﬁ%}?f%ﬁﬁ’%ﬁfﬁﬁ&@ﬁ?@i@g@nﬁél@%‘t'on

refeﬁﬁaf@réimnagégcmédsfth@m@nm soflectscin imytstanbyoleahdadBitd acid

resnB@eIIMB@W&?@H&@%!@élinQh@t@ﬁe%/ﬁﬁ%(@F@%%ﬂébeM B o suca'x that
the g&gst %%I SQ}%k ﬁal(n)sbls% ts I%&LY et al., 2000, Bakri et al 2005? an

emato c progenito SIENEEEQR, %U@)Sﬁﬂfﬂﬁﬁ%e protein (see,

e.g. p%@'éﬁ m@ﬁﬁﬁb?aﬁmﬁwrﬂmrﬁ‘m@eem 2RD0Preadystim thatessthef sapiditutions,

the fmma%@m @émlmgﬁﬂ@g%@?ﬁtt)é %E@tu #0200, hgégfﬁﬁl\%@f&é@@&ﬁ;ﬁfﬁﬁﬂp Slemical

re minant negative versign of MafB inhibits this

pro%rrggé)sﬁ Ke\g y%et%ﬁ(?é%q 56(&)5) Eﬁ:l%l t‘%ag']{ &)I%f@nﬁgug’i idn'fs 8 &puefi@cids.

altho idsReREIRe H@fé‘r?ﬁﬁ]@ﬁﬁ%ﬁr’tﬁ’éfﬁ%‘ﬁé@?mﬁ?ﬁg@@miwmﬂamloserwd or

remoedls. THeevatislieatide seguenea of e ehiskerndiaiarka 4 ai@ 24 Wdirected

g £ 0 s a9, B
MUTRIIREITY 5l ehaNERBOp Riem3d 3 Hﬁ%l%@@ﬁ@@@&@m@@tgg@mwvelis et

accession numbers NM_001030852 (gallus gallus), NM_010658 (mus
musculus), NM_005461 (homo sapiens) D28600).
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A "monocyte cell" is a large mononuclear phagocyte of the peripheral
blood. 5 Monocytes vary considerably, ranging in size from 10 to 30 pm in
' The nucleus to cytoplasm ratio ranges from 2:1to 1:1. The
Vg{%ﬁ%ﬁ%’%@ten band shaped (horseshoe), or reniform (kindES-YREHIE 221
: maé/ fold over on top of itself, thus showi$? brainlike convolutions. No
al G{REBOR iRs vIdte: FnaoenteRiaihSsateny 6 HeanthBERramipagigsis (Sambrook
et glkeifidike strands. The cytoplasm is abundant and appears blue gray with
many, fing-azyronhlic, 0. granules, giving2 ground GIASS aPREAIANCe N o e
hGiemsa staining. (}/a‘%uolgs may be prese’nt?(l)\qoglﬂ?e&%e%g?agﬁ)y;s %%3 ant:al@ similar
WhES HHERIbBP SPetiiy SaFrite HRRGENSR ERdu RCHRIRINERARREIRBIOA Benf the
amig@anidaceptédcellcahermgaintphimotybic oA SHof bLmsian Menaeytess %, are

infalsushida LSy, COLEa, Gen r
:eg@g%%te ceﬁpe%é@éé%?%%l ’b?%D%ﬁ,%C%?Niﬁé,mggﬁgg%ﬂimCes are
WLl/7;

CIETNEOSN B35, tDI6TE8eHSS EpmBueDamyp: Program
Magigd der, COIFCCUBBBDH4CDOLSY SR8, BO84HrE0BS: G0F6gEBS S any of

sedu@8Eh EdaPhriSEWEo i R3s (P28 HERIP1F £43102, D111, CD112,
CD116, CD119, DWlZlé)&thFWIZ& CD127, CDw128, CDw131,

CD115, ' |
,CDﬁ?,t%"B‘l%??E’BSi%%a"Y 1579182 B 5 ed, LB TEoTHgcenIT1 clelc
acigiEre o HE180veE206] UDi3taIalioD 2085 CDWR 16n€ B2R6, (BRPBigduct.

A JSR2BDIGEH 284, KRS G iRew QQH%QJ%#%D&&QM@@&&\@%%%‘@%J{\Q [RNA,

D45k A, CD45RB, CD6 74, CD142 and C )

R B B e o0 B S LB BT 2 L] YOG, e iotel
Progiigrf ShelidtpiRiam afice AR i Gerie rasHbelr e celis thicle deeSBAddE+HRNAS which
16, CD1, 070, AT i Lot Cor b ata Lapncdiiting, and
Do AS MY, oo GosBIB2bk £3/a SHH ANy Bouocieton
phospiwsylabaic CRYTENEER, SHMetionpoAeBritaeswitiosensitialietioat and
glyealigatimionocyte cells also produce a number of cytokines, including IFNs,

TN S 5 Il- "macrophage cell! is a

coll e o e T e e o SRRt Fouces
OF SHRIERSSRBJEE SARIESSIORGH & @RSrent tissues and between normal and

patholdglitstatesaaihdyidtzalltmasrophagesicgmhesidansfieeehys to a compound

(na@%f@?%@ﬁ%ﬁ@ﬂﬁaﬁﬂ@@%@ébﬁﬂ?%?&mﬁggpgg’%ﬁ%@ﬁ HaGSRIIS \é\/\itg f‘;irotein.

rourﬂg or indented nucleus, a well-developed G apparatus, abundant” =

endoSSHEVatihtts d588ksnEE, B HRIGHyRRSSIFRS: atlialpissidantical in
seqpeagtbranéheovdiel] withvgafflesbABderovills Ehe key funstions afhicken embryo
fiorDREISRRAG RSN "WIolE Anghadaniy? ININALRHE AR RS A form
hon’%'ldbse uen egeraddatlon of senescent or apoptotic cells, microbes an

ne(')nﬁ%%tﬁ:nce EIRETSE HEh HE ?mﬁég?s‘@tet{:e%%ég%ﬁ&?ﬁiﬁﬁm with the
knows| @bityrEdha - hathiiepie seitaitoreatiortign(setigets [peptidesTonan, T.
(19d9hgiDBLstRSR tgzg?wuﬁhmgﬁ&a'}ﬂ@f@%na(@%@f@ﬂtgﬁwd éri_te(nﬁ‘?ﬁﬁﬁl?t'ir‘lz). The
enltor.cells . [, 0oC -Monacyte progenitor cells Iin the
o L UM Rl o
elerpegaHTRE wisieh! diamktety alevesopwhidugprfainser pragERECITMABE ittoCRE
(Cmmmqy;&sd’@’ﬁdheﬁpéﬂtieémQ)@lecEiMZﬂfr@b?|Q@€96fﬂﬁmhmgl§%d%¥\gg@ml‘%rging
u nocytes.na ney- edn | .
o O s e R AT o e
WO DGRBS £ PRI 9l aiNETORS S enphriapdtectnrbuyt thestimulate
tranegriiditivelium ebteescapitasiesnteiallioggmesrukiare Heyodifesemtiateoinifer L7
' ' roph r ritig,cells( Besides .
A e B I8 2R o il o o
al. ReyieleriRipopeRRHE 8 alsBhE M dO¥hHaguay ey pisHatRAISS9e Y asgat als JMB

2008heriyniphnadesiand:the spiseroare parpealadyisichdn TRCERIMBYESHers as
some organs the macrophages carry 10special names, as summarized in
Table 1. Table 1 Examples of tissue macrophages
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OrganMacrophage population BoneOsteoclasts Central nervous
systemMicroglia Connective tissueHistiocytes Chorion villi of the

W%%EQ@%ngauer cells KidneyMesangial cells LiverKupffer cells 8050221

Peritoneal cavityPeritoneal macrophages Pulmonary airwayggwg%
acrophages SkinEpidermal and dermal macrophages

. g .
Wel BRolontRiFS 1% BARSHRARS HEET RiehisEhikchaz IBpRages el pipsmoter
ANRAEPOplrigies, alVite! Pl mblefdphages 1Bin thevoohtindebthe iftfentiantion of

T ﬁ@%éﬂ@cwﬁﬁ‘ﬁgélés@%e&(t%qsf%tﬁ@u%r@éjﬂscggﬁi iﬂQa‘HﬁUH@?HQ% ue specific
ranhisHo_tc: tes A:ég)fbau%er c_e[ls, m_esanglal cells1, Kupffer cells, perltoneaf_ ession
ARSI S NSESH LSO AYE, et RSl o HEIRHEP R AEFopvagEgessio
of erideginanyeins waiciophagesemetaiiophilic mifiereplivpes; | Ree pulp., 1999). The
nudRAeHRPBagamWhie PYIBRAL oRhages ADGASIGRRIASLS,BARGIMATAMAL acid
e fgg%lclévog '%r;,\r/‘%dsrga_r a@hg@ es agre Zg%articular |¥ useful. Osteoc as}saﬂ N
e & specialized ceﬁCN?p o‘g%%ah%ﬁ GRISEP PRSI Qridmandiergan,

L (3pBetited Berle Bitd sE1vé§-ah4muott&inrheniedseticianchrenbed SiiHG67). The
nudieagtionsitiisclisseendy dgadingits PISSHZSLEOMPRNBRISIBLUIMIS acid
seq(ﬁsétr?gecli%?tt%g % ifg(eerq %r_if\\ﬁ%g EFS{é‘m, also have been described (Kataoka et al, 1994,
Genbank Accession number D28598). The nuclectide sequence of the human c-maf proto-
oncogene, and predicted amino acid sequence for the human c-Maf protein, also have
been described (US Patent 6,274, 338 and Genbank Accession number BD106780)

The term “MafB” denotes the MafB transcription factor. This gene is expressed in a
variety of cell types (including tens epithelial, pancreas endocrine, chondrocyte, neuranal
and hematopoietic cells) and encodes a protein of 311 amino acids containing a typical
bZip motif in its carboxy-terminal region. in the bZip domain, Maf8 shares extensive
homalogy not only with v/c-Maf but also with other Maf-related proteins. MafB can form a
homodimer through its leucine repeat structure and specifically binds Maf-recognition
elements (MAREs) palindromes,composite AP-1/MARE sites or MARE halfsites with AT
rich 5’ extensions (Yoshida, et al. 2005). In addition, MafB can form heterodimers with c-fv-
Maf or Fos through its zipper structure but not with Jun or other Maf family members
(Kataoka et al., 1994). MafB is also known under the name kreisler, kr or Krmi1 {for
‘Kreisler Maf leucine Zipper 1), because an x-ray induced chromaosomic micro-inversion in
kreisler mutant mice causes the tissue specific loss of MafB expression in the developing
hindbrain that is responsible for the kreisler phenotype (Cordes et al., 1994) (Fichmann et
al., 1997). In the hematopoietic system MafB is expressed selectively in the myeloid
lineage and is up-regulated successively during myeloid differentiation from multipotent
progenitors to macrophages. Indeed, this induction reflects an important role of MafB in
monocytic differentiation. Thus the overexpression of MafB in transformed chicken
myeloblasts (Kelly et al., 2000, Bakri et al.2005) and in human hematopoetic progenitors
(Gemelli et al., 2006) inhibits progenitor proliferation (Tillmanns et al., 2007) and stimulates
the rapid formation of macrophages(Kelly et al., 2000, Bakri et al.2005, Gemelli et al.,
2006), whereas a dominant negative version of MafB inhibits this process (Kelly et al.,
2000), indicating that MafB induction is a specific and important determinant of the
monocytic program in hematopoietic cells. The nucleotide sequence of the chicken
(Kataoka, K. et al. 1894}, mouse (Cordes et al. 1994) and human (Wang et al. 1999) MafB
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WO 2008/084069PCT/EP2008/050221 11 CFU-GM progenitors of the
bone marrow and from blood monocytes by culture in M-CSF and RANKL.
tance of these cytokines for osteoclast development is
W&{r:ze}égg@g{rge% by osteoclast deﬁuencg and development of OE%%E%%?SW%M
mice with deletions of either of these two factors. Although it has not been

gehoti rBFRT In AMIBO e dvitRAyas&inTed tetdeE RIRIGRG bty have been
desoirdjiesBerveasaite otlasieps @0UrsO18 38882 rantiostedalsHM_010658 {mus

mug&),{gg?mrgogggéo(hgmglgp@é%)%@m?ent role in debilitating human

path ogies of high prevalence and with limited treatment o%ons such as

ostebpBIYEIEY GsfEdpdtr d5ieHi5d BeRKARRLILIBEgRY Y Peins. BRtperal blood.
MoTredtatisany wﬁlﬁﬁﬂa@ﬂ@ﬁ%&ommgem dfetafGmpoirtaidrselerc@ef nucteus to

cytSpiRlinesrERGlionally stheumergus, LA Rredyets %%H@&BP&P%HP&%J%%) or

major tokines that mediate a proinfl ammatory resRonse i.e
ol S BLSCREAGHFLr HnATAnaly LE0s 26. G0 L2) PR, FNGE ShEh e
corgX@ietfeokindsobach dsitie-STandmunaty s tbrenolaetiepiareim dog (2)skein-

fikeCyttakines M@S@@?;J Lalhand Qﬁ@é@bgﬂ}grtﬁm&?”\r\%t%twr?n(@ -Srurophilic
IL- 1 IL- 12 IL- 18 {9359 %/toklnes that ex rt a feedhack effect

oA RO G ST PP 2O L i Ch g oe present
Morg NWG(&?’@WW@@W@@W&W@I@@ anticeoplmgesdiadidraliseovhether a
celteminaieohiesiriammatioaideetot}fc TRRRS, &5%@&1&kiﬂ%ﬁéﬁi@@@@ﬁ§ fREude
CDW‘%“”EW"”@L@SQ Ec?'f:DD DGR REGH, TEER), The D qucthg Express, CDY,
ytokines ymacrop ages can be'trig é’t‘ed mlcrobla pro ductS U as
CDF_?*S G5 irerattibh (it ?tyﬁ@iﬁﬁfé‘{p@r Eéld! &%9%&@&% faleforsCo386, CD38
CDUE; | atingpostagl a0 dins, |eI|§GIr.IG$ B[WEFNoSDsptER|\CotaerE38s, cps?,

t N
coie e\ SeRBl e ANt s BB o
CDE:'@G@D&E%*P é%"ﬂ@%@@?Zéé‘é%ﬂf@él@iwtﬁji@@%b?ﬂﬁfc@?l@a CD157,
CDCI21564,6CGD20164.°D2A68,; DW210, Cb28%, CD28R, I2284CcCDA86 , arminia2,

co%ﬂ@%bﬁﬁ“%%‘?%&@é%ﬁ%@%&%@go nng 3.and Mﬁf%m chis,

Mouse mOHOCéteS further ex%ress F4 ress

DA R DA R TS R P B2br S 5331 KErs8, CHIE0 et cotes
CDECI3109191, ADtehdilitteelCRDE) Barvanliyedpreseatingrcehexistihgniarkers

of HBidd ranwa%yeex Sy .mae@éw F, SHRIAG! LI MhiClCABDE %5ufs%dr£@mcytes
a he Iégi% TTECG a hematoi oietic p §enltor or a mono %

XSG Bl B bIEPU S e 1 oG FBf aCiadtoty . D115

COhaphoid oitg &k e, gQ%ée@D?ﬁﬁp@ﬁé&ésFé@@v@lhé&hmnabw@% CDB2L,

CCHE?hrC?gS@?hﬁj B?HQ.%'@I" Q&é?ﬂc&ﬁfc%th%ér%i%bé‘ﬁ%%%‘f‘%@ﬁsmmgﬂ@f}felis also
WI INn snee me Ipoai xte n rom

ProgiES R RHHE 2 celfgﬁg1 nC?J s%?ﬂ; g@?ﬂlé—é@%% %ﬂ?%éciﬁ $Fafpd -1
clags’ mmaba%ﬂscwmgﬁ pﬁéﬁmm@m@@mﬂg@néﬂb@mmwdr BDaerfhology

of reeliSFRSHACtivEby. dﬁh@@gﬂEiﬂ&ehummﬂﬂ@ﬁ&meﬁqm&@%r@%@ﬁéms,
and ﬁo?Dﬂ‘ ggenef MHC 8as;s 1 &r molec I&s that present t )

microbial §Fp|8 ?yCOquI an gens é’[ﬁ?f)r%em anaeolsealso &N mos
ma?ﬁtﬂ@%@ﬁés@ﬂﬁa’taé@ﬁ)\ﬁ@cﬂah@ﬁioﬁ BT EaNdTecsisntersisniagadpitdipgloped Golgi
apparatecUlebliaiz002hdet fraiccoBlimutate/ dosehe¥Qind phagolysosomes, and a

plagggﬁ'{gﬁuﬁpﬁp c%-\.[éﬁe%%%ﬂ%%%]r Qﬁ%crovilli_ The key functions of macrophages in
innate and adaptive immunity are the phagocytosis and subsequent degradation of
senescent or apopiotic cells, microbes and neoplastic cells, the secretion of cytokines,
chemokines and other soluble mediators, and the presentation of foreign aniigens
{(peptides) on their surface to T lymphocytes. Macrophages are derived from cormmon

myeioid progenitor celis and granulocyle-monocyte progenitor cells in the bone marrow of
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activation such as 37-1 and 37-2 (also known as CD80 and CD86
respectively). Generally, DCs express CD85, CD180, CD187 CD205
82, CD284, CD286 and in a subset manner CD206, CD207,
V%g%%%%%t)ﬁgcD209. By "purified" ang}"isolated" it is meant, ﬁﬁg@%@?{ﬁ?&m
to a polypeptide or a 5 nucleotide sequence, that the indicated molecule
M PR PTHANE S In i A RIS S P IsIeB gfuah R aRsipRIeE Sieses into
moptierefontngdo adell trea pojphiatiorbobdslisatie teiemeans that, Saich their
mub@lsaiIdiRoRHRtienaf cells '@M&ﬁ%ﬂé;&@&%@%%%W%@E@ﬁ%eeé‘g%é’é cell body

dur?}}he{u(r:t%”s ﬁj‘r %%pgla,tion of cells. The term "purified™ as use

OPErEIART MG RS 59 o Wi Y SHRGHIES, SRSAE shersraliny aghere to
anfeaRiu8896 hyoueigtcoendatihaiystibf 10qrefeiabysatieastiobidahy, weight they
diffeFdngmbarnanesmast preferably atieast 3%y weighto r(é‘g‘é%ﬁi\v\v?,f Besides &

mobi(g){lzo icalimnacromqle§uleffor cells of the same type are present. An
NSolated AlicRic BERT niSTEdGRE Wi cRRaTHEY daa HarHOarRl gBRRSISstider some
subpferdaiirasneiclieryaciderribeots whithlistisubstartiallc free tisotherh nodes and
fherw@ﬁ,aﬁthﬁﬂaﬂﬂ@lﬂumfrmamwi@&@we :Fggotwl | me'mm&%?hag% carry
r, the molecule ma some additional bases or moieties
Spé%g%ﬁé é&bar?o u(%%%%i%guﬁj%??%cfthe basic characteristics of the
composition. As used herein, the term "subject” denotes a vertebrate,
preferably a mammal, subfk asadedratoeigs@ MdssRdgline, a canine,
and a primate. Most preferably a subject according to the invention is a
human. Maost preferably the monocytes, macrophages, or dendritic cells
expanded ac¥ighfg to the method of the invidatiorphrsewerhistian cells.
20 In the cont@rnef the invention, the term "treatingdxedtieanent”, as
used Reraig) FBRAIR ESYRISING, alleyiating, inhibiting mgrgri?%ress of, or
preventing the disease or condition to which such term agp Ies, or one or
more sympiBRTE S &i5el disease of condition. 25Métisdevtes generating
and expasriing snerosytesin long ferm culture i Jkha investors have
demonstrated that it is possible to generate, maintain and expand
monocytes in diic¥e for several onths, by inact\/EERy s&a cells the
expression of MafiB and c-Maf. The invention thus upkisles:BN ex vivo
method f ' onocytes,! 30 macrophages qr dendritic cells,
which megt%@éﬂc%}rﬂ&pgr%st s inhibiting the expregggﬁ%era(t?h%agtr:% i?,QSF MafB
and c-Maf oY Gepees macrophpges or dentlritic@eiscendagganding
the cells in thegppgsence of at least one tking QE@QQ%%@iﬁ%?io%tQ@Qe
|

receptor signaling. The monocytes, macrophages or dendrit

cells that serv®'88starting materia) md§F 98Bz R ANearapbasamd Riaiaphiic
technigue known in the art. eﬁmds;f@gmlaﬁﬂgasﬁarﬂmdﬁﬁmt%;ge
are well known in the art and inclugde those deSBUBequ%YoF“%ﬁ AJ. (1981);

L Hardin JA et al_(1981): Hanwood R_(1974); Elias JA et &, WO

2008/084069PCT/EP2008/050221 13
in the context of the invention, the macrophage is selected from the group

consisting of microglia, histiocytes, Hofbauer cells, mesangiat cells, Kupffer cells, peritoneal
macrophages, alveolar macrophage, epidermal or dermal macrophages, marginal zone
macrophages, metallophilic macrophages, Red pulp macrophages, white pulp
macrophages and osteoclasts. Bone marrow or fetal liver derived macrophages are
particularly useful.

Osteoclasts are a specialized cell type of the mononuclear phagocyte system that is
specific to bone and serves an important homeostatic and remodelling function in this

tissue by degrading its mineralized components. In culture, osteoclasts can be derived from
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(1985); Brandslund | et al. (1982); Pertoft H et al. (1980); Nathanson SD

et al. (1977) ; Loos H et al. (1976), Whal SM. et al. (1984). Macrophages
f?ggg Ejl bc cells may be derived in vitro from monocytes b IEPI008/050721

rentiation (Stanley et al., 1978, 1986;Gleseler R et al. 1 %%g &

6 Cah al 1997, Brossart et al. 1998, Palucka et al 1998). |
O RS e R CE) S BTHBHFO Y St s BURER S O

angRAMBLTT haridrcoyase o8he2 0dvknkadyr s ivtatsstde \Bloand K &yasierscored
by 551:%@@@%&: H%{&@W&%@@i%ﬁ%@% W%béﬂ'&i?ﬂ%@@ﬁ@d@le A8k sither

7 { St C rrtlmon om different fetal liver or bone marrow progenltors
© ugﬁweg Varidu rgy éj%é %@?h%%@.?ﬁ&"ﬁﬁ%@% B othés Wdilyargumed
thain eirse@iog |§@a@in@@ﬁmeytesmamomtag@ss@rmmumce\\tsermn osteaclast

de@eﬂﬁ@ﬁéﬁﬂ@rﬁﬂﬂﬁ@ﬂf@@@&%"ﬁ%ﬂ Ri-eelde fromrisubiealang, Bﬁ'iﬂgtogues of high

erentlal qdn¥ ({19 Whereln cells of one or more certain
prear ence d ifeg fr

erentiation s ages AreBHIRA B it il 35 AMEPRRIRR D alfRpaHgsis and

ostepaghaticdRcy adiivated oM SotargmACS) mia) RP8erefore used to
Sepaﬁii&)ﬂﬁ@gfﬁsﬁf@ﬁaﬁe|z|1$1[Q?%iﬁﬁﬁkﬁlﬁle%elﬂ%ﬁ%ﬂﬁ%’eﬁéﬁﬁ%{ﬁiﬁém'gﬁg%umerws

the populati cells..In another embodiment, magn

pro g%s (f%gy %% u%g%eto OIfls%)Yatema0 o maml)oﬁ?{ag e, ﬁ%ﬁdfﬁf&d’ate a
pro@éﬁ%ﬁ"&’ CBARSBERHdtforh WA SToRs ister dellamagpienc bellidés.g. IL-1, 16,
TNI@)&llemmtﬁmnmm@hwlbWEaSpEQﬁ@r@nﬁ%%@@eﬁﬁﬁ#r@&é&%%F@feﬁhef) (2)
cyt&gﬁgévﬁxéﬁlﬁéél% qféé‘d@ﬁéﬁ ﬁg&g @éﬁ}@cm pha e gf"e e'?t? JUGCRUS) gy,

from cord bIood periphe s.as well

(3) s¥inttnRsin 6#@%6@.%9@#@%@%%}%@%@0@@&%@% (@sds Hlebri Mffe. IL-12,

1L_wmsedéfmamemmgmoﬂswtudedmﬁnr%gusa@éaﬂ%:nﬁdmﬂagy@ﬁdw help
nop-monacytes cells (ne tion), For instance

0 ﬁegﬁlﬁr#%\ocgté%ﬂcﬂﬂ %Oéy e mg?gn%e*t%%%fgﬁé Q?Bh’%eéo%ﬂ?gf‘%?" for wound

healfshGeto Fdi fartbodids %ogﬁﬁhtmdmm AeinstsCR & «CBhages can

be G500 so@@ézﬁ'@d%t@m Kts, fﬂh%lﬁw&%m‘?{}%ﬂ?%i er cells, or

b Oqcb%o% gfssa}n ndrltlc els ecom ercially available from Miltenyi
Y Biotec (Ribtrn. 'E)f\ ot &fs H@B@g a"ﬁ‘é’éh\%‘lporta”“y other
CYtQETaNER) kEmyr@ﬁe@taéah OBk, NeonmyRges Metbesisf)ﬁbn isolation andD18s,
Co%teQ@f?tIQEmfzdt@mﬂ@9@%&@”@@@%@0048%%%%%@43%0 6%%‘%”%‘%%“ 8%?87 CcDss,
r io an
D A0t b i Ao ClbRi CO202,
CDAv4y Dazgeravedrims %mmaﬁ@ﬂﬁoﬁ@dﬁj Blotis 0D HEGBATAEtARCO.
Mome@naca%azsmvwr;?tw ceﬁw&m MsBEFame further é&l&%@“\tﬁaﬂ?@d&g&ﬁvamd
rophages [ monocytes or
ma&%é%a Ie ﬂ%%%ce %mg}% OE 1§ Eréén(ﬁggé é#u Crophages by any
tecﬁmawwéuq@ﬁo%msxﬁé av@igynfér@wmmﬁ@rp@? axistiocyitewito. in vitro, ex vivo,
or imaclaghagesuray, b@rlmﬁ’rﬂ%@d:@ﬁ( @éaﬁaoé@pﬁa&e&q{emé@%meéﬁﬂe%m cell, a
ent studies have_shown tha optl recom inant
hen{%%ggng}l\{%%%@e Lfce a?ln‘?erent}’zi{i(_f”oﬁf VTN Le au ocr o RSRAS oY can be

Isolategr BRI FntaiRMIAHY A8} cidarh as-roglAate /i drsiess sipmelf as from bone
marfonctionaldvistsh dCH2008/084069 RGRERANAMO 2R Aclshy with thin sheets

(lamellipodia) extending in multiple directions away from the dendritic cell body. DCs
express consiitutively both MHC class | and class H molecules, which present peptide
antigens to CD8+ and CD4+ T cells respectively. in addition, human skin and mucosal DCs
also express the CD1 gene family, MHC class I-related molecules that present microbial
lipid or glycolipid antigens. The DC membrane is also rich in molecules that aliow adhesion

of T cells {(e.g. intercellular adhesion molecule 1 or CD54) or that co-stimulate T-cell
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receptors on monocytes and enhances macrophage cytotoxicity, _
superoxide production, phagocytosis, chemotaxis, and secondary cytokine

ira, 1996). The interplay between IL-6 and M-CSF regulates
Vﬁéﬁ%%@?egg?kﬁerentlatlon into macropfjages and inhibits DC d?fférf@%ﬁﬁéﬁ@ﬁmu

from GM-CSF/IL-4-treated monocytes (Chomarat et al, 2000, Mitani et
2CRAIOBGHE]. 25 BELARRRAGRAHEAR GAGE RILRIEG RS anspenfabhtiassarally.
Bla eitrosisroGRE6rdphagesty1& 7 dageultnedn hgoughdiedags Cbekihd in a

su@@mé@m@zb@r@ﬂiwv@s% Alserggscribed in D'Onofrio C et al.
%3 QrG I’SL,IkG et al. §2005 ). Other methods include those described

Fh ferind (1§§§ edndHasHEABL Whe (EEE7S 10MomeBRERtde or 3
ﬂuﬁwqﬁﬁﬁﬂﬁ@em&tw ﬁh@oﬂbm&iaﬂmm%lw(@@sjrbseanm teehnigsiamiellabsence of

othR B HIcEN e BE R RN W@W@%@RM&W%@%@%% SOl ¥ '&Hi@t Y term
fac t%é??ta SF with |nterleu in-4 L Cf% differentiates monocytes into
p

MRS e me?ﬁ&? VR KRB @é?tﬁﬁ%”ﬁ)é%ﬁ'aé’é@“ﬁﬁéﬁ'%ab%me of
othgRantaRoPdaIRn l@fd@él&n@h@wtes“wuoﬁeéhdame@Ih‘@isynumagrably means at
leabiMs€LShy etbhaneiQi-iohl-yand (QEGRAR igatian (Gie Rofel - kA, stin

t al Cah tal 1997, Brossart et al. 1 98 alucka et al’
pre B O R Rles b aar il TR oy weisht or
NUMS oI @ﬂfé?%@émammwmammiamw@lwmerma@naxﬁmmoyte tolated”
nu@@“ﬁﬁ@cla&ﬁm&r@we”vkmvﬁhdﬂd@@ @rbfﬂtﬂéﬁamﬁéﬁ Qes%f%%d iB'%‘;l\lrlﬂcielc acid

mo@ﬁﬁé‘%ﬂﬁ'f@}? %r!sr g@ﬁtﬁéﬁim}i t%?%lgldlaeic ac ngé é@a‘fl c}od%%wgde the

20D| entiation o e monocy ES IR0 MAC 58

S“%%?Fsoﬁﬂé?ﬁ%%rr*ﬁ’éﬁ@rrﬁh?dﬁ%‘@qwaﬁ%H@Nﬁ%ﬁom@@fﬁérﬂm frestehoerrinieties
whialpaotieuldeletabiadinefitcthesnettocheampiieess: dsalatinenpirieaytes;

inhikiling.the LxRressiRn.0r:a é\@{ya% MalB and & Mat ”?'e éarld %%ﬁé:?é% , such

25 culturing the monocy tes erein t eex ression or Actvit

38 adg9entat Had ﬁé%ﬁ?mmtfﬁ%e i ééﬁm‘aoﬁgdaﬁwgtﬁaé\f@ﬁfe@@ﬁam fsubject
aciveingoobytés atitomaceopirageshosdeneidtishteliss FamsueRs, macrophages, or

derfdifigy eBHatoN, QR %ﬁmglﬁ\’tﬁé{ takines 8‘#{1\‘1@ wdliw gfept‘f%us{% ﬁ{e}fq%? 0&!

MafB %nd c-Mat extends the cell expansion phase in response to
CSEBER8 rﬁ?’%f?@é’f‘%ﬂ“ﬁ%‘@%HB‘E:;é%“FfeV@ﬁﬂﬁ@oHr téfﬁﬁﬁ"r‘i‘ﬁﬂbn f teed herein,
megixpanLiosinsh e dathmaotophagaidifferentiatiost, nmyda@/urntlagedwbydlsease or

con@fiBHN@fingMalR @andueMat nbibition,Hsing any.of Wﬁp%{]‘gslgptsmm&g)e%% or

gltethods described below. Alternatively M-CSF concentrations may b
Onfadtited in the medium and supplemented directly with IL-6.

Methods for generating and expanding monocyfes in long term culffure

The inventors have demonstrated that it is possibie to generate, maintain and
expand monocytes in culture for several months, by inactivating in said cells the expression
of MafB and ¢-Maf.

The invention thus provides an ex vivo method for expanding monocytes,
macrophages or dendritic cells, which method comprises inhibiting the expression or the
activity of MafB and c-Maf in monocytes, macrophages or dendritic cells: and expanding
the cells in the presence of at least one cytokine or an agonist of cytokine receptor
signaling.

The monocytes, macrophages or dendritic cells that serve as starting material may
be isolated according to any technigue known in the art.

Methods for isolating starting monocytes are well known in the art and include those
described by Fluks AJ. (1981); Hardin JA. et al. (1981); Harwood R. (1974); Elias JA et al.
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Inhibition of the expression or the activity of c-Maf and MafB may be
achieved by 35any technique. In a particular embodiment, the
' f MafB and c-Mat may be inhibited by using siRNA
V‘Eﬁgéﬁ%%%e% ide, antisense oligonucelﬁlé)tide or ribozymes WOF CT/EP2008/050221
2008/084069PCT/EP2008/050221 Anti-sense oligonucleotides,
(19Retu GiagdnddnteaRVPPRs I EGiles Hndt ahtil6ehibe BRrseNsMes, al. (1977);
Loggotilakiast t0 eM@ctly ib&ivithet tsangkain vt erdpatand MafBertiRINACBYs may be
defIBdIRG, IRE Rt aRgh YR LTSy §Rl | ipy ot dpgreasing.,
?E%R NA_degradation, th us%@%@%ﬁﬁéﬁgﬁﬁg Eﬁé}f h%]é(?%ﬂi%ggﬁ%t%ﬁﬁl&r Reet
ol AR AR REENAY, P8 Callnetebab i fpRIoantidash SAgBRAISEACESGR8). In

mi(teasaambag@sbasb@é:nm@onqokﬁnmmarwm unigee @geNsehthEmENA., and
KolERSaEint sesvenge.sneodingfor.c-Matag W&J may Y er%_slﬁgdperitonea[

e.g, conyentional phosphodijester techniqgues. Methods for using ,
Ca"é?ﬁ@@%%%ﬂtegc:eﬁ%ﬁrﬁgéﬁm il &Y ihiBF i gRM e Jregs st daiab iver or
borgHbaE e gregtrédssksovgry aeus el tkkioendokthis drian seel U2B0Pat.

NOS@Q&&@&%@&@@M%@fé@%%Q %ﬁ@%%%é%ﬁ&(ﬁ&p@lg&%lor dendritic cells
6,046,321- and 5,981,7 leﬁ methods for preparing anti-sens

46, 981, .S . e
o GRS & Aok s Rl B TS BESOAE, 2ycadfirontghaaibody
bingipg e NI siRNAS) carealedafurttion H&imibiyssafre xpressigraofibodies

to eiftabansibraiRigsiiseindheRrrseatinyRation s IW?ﬁag%@fherefore
wit

ion be reduced by contacting monocyje.ce a small

e R R R P o 16 SEROr O MR LEaARIRg Thd o the
PoRsfalef LR n et sl o libRnathen drsbRIMe B chadratisxpeedsiomyf eMatd to
isolated W&%@peﬁﬁ&aﬂwdgéﬁb&eddh&it%%iE@tﬁbﬂﬂf%gt?&l%dﬁméi%ﬂ'\@@ﬁi‘l@@% For
: electi optl 2NA or dsRNA-encoding vector are we

e e e o e ) S SRhBltR resy ol TeRaRe v be
usegd oy tPEgRRSy ISRl O8 Olhustan 20eaiesaRAGIoPEREYR a0 Havtiianalis from
cor/idloed ale(@062); Boum metiant, TRwell é’é?{ﬂéu@@%)ié?ﬁe%h%%ﬁ@ﬁei fluids or
rorf) ; : 509; n lonal Patent Publication Nos. W

o VN 61 315, 2o WO DT A5 St G e te
IsolgHeB P T RS afRiHEPIE AR Ar & eeB R e FASUSgsEtMst Selection). For
insiB[224)888randduedMadB imfiKive etajn200R). Rilazymes £aokise Binctissional

ant@BdRRINQISAT sxREesRIOLRLGMAl andkMafB:foppse 25.in the ?5(%81-123 and
oD é%n%)n. Rlbo%mes are enzymatic RNA molecules capable of catalyzing
Sp

i

it GeRV LGS B RIAY & RSERP RS hC oS irecatsiar isrmIvesially
avagppiadhere Sfikuific BipbridiAatiom oCthelfirgzBrennuic Tlectmologies (Vancouver,
cgmmmmowg@wﬁomg@wed by endonucleolytic cleavage.

Engmw e£r$d ]hairg)in r hammerhead motif ribozyme molecules that
specmesiy and eHISRR S RETHZLLLRY Sh BBl gadesnemas g also
desgrikms! iRMeANBInsdign@neEsdrertiiertioy MEORNWIARDMReasddpaloftheatent No.
6, 1@resent invention. Specific ribozyme cleavage sites within any potential
RNﬁst%rrgg grrr(!ea;mgallgtig&ptg}ieg b Iscannin% the tar%e,t molecule for |
ribozyme ci{eavage Sites Which Biiicaty Hidllide PR Wi AP e dsudridegd from
bongs AT e &, 4ol W9 arshdEaarmiaiied ismonRNEs seqiienbe swilibe twseaSF.
about h5fanice?Qiribeptile lidasRoeEPenRdiRtinhe feeionpibeitarast from
isoi&%ﬂ%%%@l@i«é‘.g the cleavage site 35can be evaluated for predicted
structural features, such as secondary structure, that can render the

olidoNURIRBRGR: TeErEs TRy et reriiatasitamineefadngirid angisshnique

wellcamown in the art. Differentiation of monocytes to macrophages may be induced by
macrophage cofony-stimulating factor (M-CSF), Recent studies have shown that optimal
recombinant human M-CSF-induced differentiation involves the autocrine activity of

secreted interleukin 6 (IL-8), which up-regulates the expression of functional M-CSE
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WO 2008/084069PCT/EP2008/050221 16 also be evaluated by testing
their accessibility to hybridization with complementary oligonucleotides,
“&f&r]gg & rlbonuclease protection assays. Antisense
igonuc eotldes siRNA oligonucleqtjdes and ribozymes use
inhibitors of expression of ¢c-Maf and MafB can be prepared by known
reCRRAIRbAE. %‘%f %S|38%88%’&‘fﬁﬁd‘ﬂ%@%?‘%‘ﬁ%ﬁh’&%‘Pé&?ﬁYhé’é’%@é%ﬂea%md“m”
phagigeylogisotitephdad p hosphaardadiey chemisat Sjnth@SisaAltesa atiedyipterplay

bet@v@@rﬁ&%%rﬁNM@@'?%U%M%%@E@%@M;%VM&%&%BH%% and inhibits
SCri tlon DNA %ge sencodlni%the RNA molecule, Such

dleeratoope G (TS AReP BPUBERMA Moo (htri o

al. |ﬁ@©@borate suitable RNA polymerase promoters such as the T7 or SP6
DOWDﬁﬁ%ﬁﬂd?éOerI@fﬁﬁnMﬂfé?ié% mQQ Hicatiansiddiadbe pligphualealidedhages

of th |nv tlonc ntro mean |n nt acellular
oy G S o R eB R RL T R X Bt iisa o eiso
dﬁ&@r@a@mv@@a@ﬁn%@lﬁ@ HelliBdes Seritngcieionidé208ph). Other methods include
thoSe Q¥ EiLS|evtidredarike 4. prdipradendsahiie sngleaeteror the use

of phasph rothloat | rath rt a erase I|
Wlth?}] nhBe((%)?gonaceotl ergg}leﬁtf)ec}){{nlé%olg |sens§%lgﬁgf éoﬁld’es SR ﬁwe”

kﬁ%‘Yi’g@hG@fé@ﬂdé?%lﬁd%?y%@&%ﬁ%’”?ﬁiéﬁﬂw%@%ﬁ%@waﬂ@ﬁ@f (GM-
CSPBY nitsseaiatien with o yegtere indissoreadestaense, iaCyean;seanmthods well

kno\ﬁﬁh 8 lﬁ“l & QR%%@?%]C ‘?n%%@&%&'%% Hiﬁ‘gfseﬁt{a% EJEI?AT%’%‘ESQE %181'1'88% gg lﬁ? eﬁdrl‘itc

Aol igonucile tide or I’I Ozyme nucleic acid to monocytes referab

Ce”ﬂwéyvé%ft& tr¥hsportY-theanaieit Nerdts! cNS R m&m@d%@h@l 1998,
ZhdeI@ﬁMemm@@x;ﬁm of slegradaiosstheét 20 V@@@Iob@waistma asenee @is, a
ceeen .qenetoh e uadiors usell n (g dventen pglude, but are
not imi edyt plasmids; p s ViTuges “otherve |cles erived from
V|ral\fmffb’mé?ﬁl%@w@éﬁefhamﬁmémmm@@m@m}Wﬁ@rﬂwﬁﬂiénwm in the
artimeppRiABRNMIILE antisensrioligrrsalerlidR-SIRNA Algomicleatdeon. o al.
19%@?—@6@ %%‘Clell"g jd sequences. Methods for delivering siRNAs,
ozymes and/or tisense oligonucleotides into 25 monocytes are well
knoWﬁ?Fﬁﬂ’ﬁ’étéﬁ AhdACRRIEBieR BT APHIRIPES SrafisAsERBC cells may occur
befetectrapionatinaiBistoineationafipofection, calcium phosphate mediated

ransiosian ac InfeeHon il & il uesionsoniaining g gene sequences

cell fusion, chromosome-me |at gene transfer microt med|ated gene
transfe%s%ﬂf{@rﬁﬁ?ﬁgﬂfﬁon etc. Numerous techniques are known in the
art for theibitingdhetiopretiare gregengoiitaitelsd 30varichmay bensstkn

accord@g\ﬁﬁ,xqt%gﬁﬁ,ggggﬁgg VSRR P QMACLL AL INRNRGESSANG and c-Mat

deveIoEment and siological functions of the recipient cells are not

disrupted® J?ﬁ‘é“té"&?ﬂﬁ'i?f&e ey prividertorine fadfaanisdraohbg o asytes
the celinsonthatabisages erisaxpitessiite by the cell, heritable and

eXPERSSHg @m&%m{ iBROGRE YN Rly B Spog 0f tanpiesincludes

the tr }}? nsfer of a P? % table rp\%gerttoﬁshe cel[?j The cells are then placed
50 S?@Feecﬁ‘é 67 S0 R0 S8R R LS P RRRiRT &B%?ﬁdrhrr%sponse to M-
Csémf@sgm@ effectransferceeb tege dThozdizgiais deemhetiatetiléredtpamsion phass
an@m%brﬁy@em@@rﬁﬁmﬁ REPRiguemaY pngmﬁskrr{gamﬁiﬁnéﬂmgf Phibition
usiGaonLCieqlides o pllgonuEalde SPAIN0 S5R5RA3 BARISIITR D) wcor

concenirations may be reduced in the medium and supplemented directly with 1L-8.

PfC’F/EE?ZGGSI 056221

Inhibition of the expression or the activity of c-Maf and MafB may be achieved by
any technique.
In a particular embodiment, the expression of MafB and c-Maf may be inhibited by

using siRNA oligonucleotide, antisense oligonucelotide or ribozymes



10

16

20

25

30

35

enable temporary expansion of monocytes ex vivo or in vivo without

permanent genetic modification. In a further embodiment expression
% C-Maf may be inhibited by compounds acting on promoter
activity, processing or protein stability. 5 In another e efqp/es6221

inhibjition of the activiy activity of Ma% and c-Maf may be achieved by

using HSERERY SPBUSIRPIdREar poYsp AEES SeR IREBnTPetRcuifh the anti-sense
DNﬁi|dwjmi_mfmoaiwmﬁirect!yrpisdemimniaig@r@raﬁyaf&iﬁﬁr%ig ARNA by
bir@ﬁé@ﬁ@r@@%@%@gm}@%tn@g&t&@m%%ﬂjrﬁog%@rggfng@erﬁﬁﬂiﬁedegradaﬁon,

i U ant is a polypeptide or a nucleic ac Ing region equence
YR Eﬁ"ﬁ%%@}?éﬁ&‘?{g@d%ﬂﬁf@@%M%@a&f“@ﬁ@ﬁoﬁé%%ﬁoﬁﬁ%m a cell. For
equ@m@gﬁe@iwmmmm_imwﬁﬁwpe @M@yafﬁj%b_m;ﬂentary to
uniBREHERINRICH FRANEREARATING Qg%éﬁéédgﬁcegﬂg%raéﬁ%fagﬁg ﬁ‘\/ﬁg{%@ may be
required for biological activity of the native peptide. or example, a
e AR TR AP SR Ur 1o Rkt Nedheact e g antisense
techivneies EvanerticliXhitiingl gffectopderiaing iatanayaat @sq@ence is known
arecmp%titﬁm_imhimw%ﬁf (é.@.'\/lr,oéof% Qgﬂ%@&@%ﬁ%ﬁi?ﬁw &?ge,a 31: 6,365,354,
ctivati elly. % . The efficiency of cMat/MafB repression
6’4‘;#18&%?& h’]f %@éfﬁpgé}\%d%fﬂ&%r? PrepteksordoindnritAgs iitraspgring anti-
senamipigsLReriisn. o c-Myhereiahotsof thibinsEntiGrRadesascomplished by
expesiag manasytesmasienhagesoaseadidie celisiifigdRMINaNression of c-

ant in vitro. Exposure may be . 20 medjated by transfecting
Ma?hgegge %v%gupso fr‘n#& e%fi?g%nerﬂ%e?ﬁ thé?e" SHHQM??@Q%%%W%O” can be
redyeRh RIS RN e XpRESSIHE saldviBnfireinghegativesirarnded GoBddsRNA), or a
vedioe polymistleaticie.snghmaeMaiB.ansioscaMatAactiviisis iBIed RMEINORS that
ex%r%rsgrigﬁ'sé?g—'ﬁgfsé]ﬁ@ Bl%%wds?&et&%%iﬁ?qgggﬂ%ﬂjzg tggim%%%\é%gge or RNAI).

escribed. Exposure may also be media posing

Meldrolonralsspimaasrsoarialo faRNArRIceBN s e abnsvantonegatied known in
the matentgeobpeptisie ditgetysiar insianced ysontacing the selioity saihshir, s.

_pepti f I ' izgtion. mpi ujtable
e A o .o
) e

H-%oﬁ?fh%%ﬁﬁ%%ﬂ%%ﬁﬁa BPR% et ThiierRsianshRadenicReelication
Nogiahted Trama4sroreHSLEE 85 BAT pulypeptdesyf SHycarAnemRPedis§faring

siR&K@éé&%?@ﬂﬁ@ﬁ%i@%l&@&%W@M&f@@%f&%ﬁ%?%B%é%%%i"f‘t?ﬁ bfé.% (K etal
Ooléeosome, and an antibody or an antibody fragment or Ilgan(?tha'ci inds {0
a‘surface receptor on the target cell. As an alternative, inhibitors of

activiipryaipe casistsn inuitoules nflibdhrare ihititaisnoffenAEMERIE MafB for use

in tROpHESaRIatiRRAbMaticaen that Lagy 9@&3&%5@8&%& ca?able of catalyzing
the psh%SEhorylatlon a e&l)“%tl , meth ‘Ia ion, ribosylation, ubiquitination,
s olecule S5 MEHRERTBP{SORIIYRRSHON R SgoReauence

a(I: {Jcblcq%?ivnaﬁﬁeom
spegific ypiAGied thatikheycenforesatiol opimEmetiGmwithyeoRAvtValnsed by
endOnEOIATe SHeUBage. Engineered hairpin or hammerhead motif ribozyme molecules
that specifically and efficiently catalyze endonucleolytic cleavage of c-Maf and MafB mRNA
sequences are thereby useful within the scope of the present invention. Specific ribozyme
cleavage sites within any potential RNA target are initially identified by scanning the target
molecule for ribozyme cleavage sites, which typically include the following sequences,
GUA, GuU, and GUC. Once identified, short RNA sequences of between about 15 and 20
ribonucleotides corresponding fo the region of the target gene containing the cleavage site
can be evaluated for predicted structural features, such as secondary siructure, that can

render the oligonuclectide sequence unsuitable. The suitability of candidate targets can
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WO 2008/084069PCT/EP2008/050221 18 As a further alternaf[ive_,
inhibitors of activity may consist in inhibitors of DNA binding, dimerization

- interaction. Inhibitors of activity may include
V%a%@é&%%gules or small organic molecules. The term "small OFgaRfes/es0221

malecule" refers to a molecule of a size comparable to those organic 5
*Sthote el gisitefyi58aa iHphaffitaeebiibals TherdRmtercliescomplementary
Oii@ol@o&ﬂmaam,MUm@ecgas@mmmoﬂmggsacids, etc.). Preferred

SMall;ALIARIC MRIGEHIRS FALJE dkRiZe &%éﬂ@&%ﬂgg Ognlaahg%%/%%s useful as

. pref I to 2000 D d t preferably up to about 1

R R uBl G LB oA 5 28639 Sk . These
incisistrehhisipre dendeofiat Isashesie aytokines.g., bCybukipaasmaydpshitemadite
chdticare i dimiteddasty FH3-Ygandr i 38R0 MCSR - RUED SARKINESH vitro

are commerciall avaﬂg?le. In adpreferred embodiment, cells are
e

o R aimQined & S ahde InSF BPEER N fing NRCY: NRRiRSHIRagRich DNA

maintained an _ :
SCQRHIPRE ST baking hacatr MICSFIds wnsbmobeedbth éhfamiyrpbpreteinable RNA

polyefersed eorReelsHIMIREAG fatiers (frirfe Mﬁeﬁswgﬁgﬂgﬁgﬁﬁ &tions

|l surface glycoprotein comprjsed of two subunits that are joined by a .
o B HAEEEERRR o (e HRERL Aule VAl worehao (DR mereasing
inirpgediay saRidy and 9elifseVeraibbe sredéidation merhismbet Boand MVariantso the
adcﬁﬁedmﬁk(i?gjﬁ@cyu@ﬂﬁéiﬁm@&m@%déé&dﬁgoﬂ'éjl_ﬁl?@g%&@gt%%ﬁ%(the _56%?0!/@ 3

acropha nocytes, osteohlasts, endothelial cells_a uman jol
en({%sﬁelﬁgllﬁﬁﬁ%s%h({)&f}]edrgsé(f/té% thé) %pyg;%?/% Pﬁﬁ?oBfagtégfﬁ]?g%oﬂge(o than
phasriteirs ietrdl faasaetikinLior Alamuaeetssivsakionalpha. M-CSF

stirrmia'tesstbleIfg&mtﬁlﬂi&ﬁmm@mg@n@l@i@&i@@sf@m H.MI%/IQ%@%‘& theq invention
iefi ' m.cells.(Stanley E. R., et al. . Reprodg.

Lo e L RS tugnyecr
v ¥Rl R KililotrerthtotiaayiesahifeopHisgese Réconbipette, SIRNA
oligmmudedreumiazvhESklatecammacteiadyay @lakleBiorm R &dtor fransports the

nuc%@c%\/@’d%@%tﬁ'rggiﬁgpa_&)%éa%?g%%}l%gg%% g)'(':fle?n of dr@r%aclig%()n that

'|i' CHOLOGIES. The concentration inthe culture | ] _

WO Eﬁh{%ﬁo‘?ﬂsf’w&hﬂﬁ taeLeRsing/ i, Soreralakly 5agie® Hepf el heainvention
inclpdetioulaaty préfemied icamfenisnghaganitter vativedy diepassidis Wavew from
virallt® BEHBIACHIHEE MBS Y EBUBINIRG AT SHR rﬁ@%@%{i@é? E&%g{pﬁraxcsm of

fibrtoblasts ?s a source of murine M-CSF (available from A

e LUCTEE A HAMSITRIceSHINE RisakFlzotdn sribeare usiriqasie saouences.
Thévigibadeyass]atarinplsitfesoritengrite setivsambiainedigaydatotides into
moksie CeebIRg &/Rast anenmaitha Ry efeiahl gtkleast fiSifindd 8o U Heection,

efec@gggpasﬁon, microinjection, lipofection, calcium phosphate mediated transfection or
infection with a viral vector containing the gene sequences, cell fusion, chromosome-
mediated gene fransfer, microcell-mediated gene transfer, spheroplast fusion, elc.
Numerous techniques are known in the art for the introduction of foreign genes into cells
and may be used in accordance with the present invention, provided that the necessary
developmental and physiological functions of the recipient cells are not disrupted. The
technique may provide for the stable transfer of the gene to the cell, so that the gene is
expressible by the cefl, heritable and expressibie by its cell progeny. Usually, the method of
transfer includes the transfer of a selectable marker to ihe cells. The cells are then placed
under selection to isolate those cells that have taken up and are expressing the transferred
gene. Those cells are then delivered 1o a subject. A variation of the technique may provide

for transient transfer of oligonucieotides or oligonucleotide coding genes to monocytes to
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WO 2098/084069PCT/EP2008/050221 19 MafB/c-Maf deficient cells:
The method of the invention leads to the generation of monocytes,_
r es or dendritic cells of great interest in the therapeutic field.
%a%?%%%?( %? the invention is thus a monocyte, macrophage dricleReftie/ 050221
cell Sobtainable by the method as above described. Preferably the .
A SRR PRAGBIRAIGE OF A¥RaRYEE S iR iebiatsddorihout pAmmhent genetic
maolgjegtof.the invention is a monocyte, macrophage or dendritic cell, which
doesNgt £XpIES B.a0d ¢:Maf, Prefeta € mopagyte, macropha e
or den(;arit{i%g cell Igafg@the Ma%é\éa%ﬁ(ﬁvlat ﬂ%fg]s? %T%Zﬁﬁonggy%ﬁ inRiBled by
R AP B I IS RAIRR GsTi by srespeipecierTatels plelditably from
a murinectriginpoiciiorand, kbl okgine actiW/h@Btih@r eellisra sienelifier may be
ol ing wsaflltopeAsitize.t p Higens. Faor that purpose, . y
% ?geebt ?%(!)ngact tf%iédendritic ?:z:lltg%vi h %/frﬁ%saﬂét%en@ccm% ggﬁ@ %Vf%nﬁé?é”s'{d ype
Maor 5ﬁaﬁéﬁﬁfpeptides for about 30 minutes to about 5 hours _("peptlde or
antigéis getsinigte 15 emeatgnralsosbntast deadsticrogls withie@liset negative
mu@ﬁf@brﬂ%ﬂfeﬁﬁ'%@é%@sﬁ'&ﬁgrﬁqg95'B%I%&ﬁit{kgeépcaprﬁfgllggsﬁl%tgod&?ﬁgregEon

li ntaining antigens or antigenic peptides or with RNAs co
5907 RAORL OF AGEc o= R P GEUED SLBJcEFEY e RRAGHIO ¥ easonce.
refai'éfﬁdﬁﬁhecwagm@ﬁﬁmwﬁdwmmmdmmmwmmﬁn'@s an amino
acifdBRILIDBEE LW BN A LBNHISRIG SRAIRLIS: H0I5REI ARHARNS MOIGGHIE e ye.

inst which an immune response is sought. Exam
be any gg{ca)!,gcple again a g

S les
of anfigen molcuTss CompHaE P ITUARER ISP Riahe By TS@&@H@E or ¢-Maf
molgseie iisvpidRinsieipeptiefiestor tomeinantiglemsy sutams MAREHLye inhibitor of
Mameg.wa%am&na&gl, éﬂb,tFé%a@ﬁGﬁt?o'ﬂfV!QH@F éFQt[_‘@%E%.S The SARES of o-
' he invention relates to a method far generating murine )
M T P L EeaoHeRamg o et incresse
i”“ﬁ?f%ﬁ’iﬁt%nocytes derived from a mouse deficient for MafB and c-Mat

factone an@dthods of the invention are accomplished by exposing monocytes,
macrophagse or dendritic cells to a dominant negative mutant in vitro. Exposure may be
mediated by transfecting the cell with a polynucleotide encoding the dominant negative
mutant polypeptide and expressing said dominant negative mutant encoded by the
polynucleotide so that MafB and/or c-Maf activity is inhibited. Methods for transfecting such
polynucleotides may consist in those above described.

Exposure may also be mediated by exposing monocyles and/or macrophagse
and/or dendritic cells to a dominant negative mutant polypeplide directly, for instance by
contacting the cell with said peptide preferably coupled to an internalization moiety.
Suitable internalization moieties are known in the art, and for instance may be selected
from the group consisting of a peptide internalization sequence derived from oroteins such
as TAT polypeptide of HIV or Anfennapedia or other homeoproteins. Alternatively transfer
may be mediated by a liposome, and an antibody or an antibody fragment or ligand that
binds to a surface receptor on the target cell.

As an alternative, inhibitors of activity may consist in molecules which are inhibitors
of enzymatic posttranslational modification that regulate activity such as phosphorylation,
acetylation, methylation, ribosylation, ubiquitination, small ubiqutin  like molecule
modification (SUMOQylation, neddylation, etc.) or molecules that alter conformation or

interaction with co-activators or co-repressors.
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30ii)culturing said cells in the presence of M-CSF Mouse embryos
deficient for MafB and c-Maf may be obtained through the crossing of
ficient mice with c-Maf deficient mice. Generation of MafB
W%e%gse%%tgr%ge has been previously gescribed (Bianchi B. et SE,"‘”%B%‘}%"%%’%H
generation of c-Maf deficient mice has also been described (Kim JL. et al.

19985, RiEERiTh A RRAR anih e defiaet Womam arRsistibiie ERiierimaly DNA
bindiepbtiainczebyrreconsttttirigtinadiated mice with MafB and c- Maf

deﬁﬁgﬁfﬁt@“@bﬁ\é‘éﬁ\ﬁﬁ/]lﬁwa WL@MH&%@&Q&%&Q%?%A%Eh&é’ﬂ%]%ou%cmes. The
example. WO 2008/084069PCT/EP20081050221 20 nother object

terms R SEHRTLh TSR Y NialB R SR GE AGIRR GRETRRGHIR R hose organic
moisistihsable byrtisuespkcific deletivacefiidalfd aftic-MafwusingoutP/Graogical

matRSABMORSC(SY §leMroteins, nAIAHNSEGRIREE Of therdnvention relales 0 Riccules
MafBic-Maf geficiergtﬁgqlélrﬁé monocyte 50 talnable by the methodt as forabl

"I Ve HedRBEG Y (O P AR RIAABTR RE GHHERS! Beferably up

to aendritiecBrs may be obtained through the differentiation techniques as
above described. Cell therapy: 10According to the present invention,

R A A A s 08 SEBA g s e
PregffigeRbainaet ATeneeY#Es macrophages and dendritic cells opens new

oppoytgRities ferytheltiieranetadelhited to SEherny agiien m%rr?f@ﬁ/jgfﬁ.%uch
L T e A

accg‘p@a@]g@éﬁaﬁ@r{nbodimem, cells are maintained and expanded in the presence of
M-CSF. Macrophage colony stimulating factor (M-CSF) is a member of the family of
proteins referred to as colony stimulating factors (CSFs). M-CSF is a secreted or a cell
surface glycoprotein comprised of two subunits that are joined by a disulfide bond with a
total molecular mass varying from 40 to 90 kD (Stanley ER et al. 1997). Several secreted
and membrane bound variants are known (Pixley and Stanley, 2004) .M-CSF is produced
by macrophages, monocytes, osteoblasts, endothelial celis and human joint tissue cells,
such as chondrocytes and synovial fibroblasts, in response to proteins such as interleukin-
1 or tumor necrosis factor-alpha. M-CSF stimulates the formation of macrophage colonies
from pluripotent hematopoietic progenitor stem cells (Staniey E. R., et al., Mol. Reprod.
Dev., 46:4-10 (1997)). M-CSF is an important regulator of the function, activation, and
survival of monocytes/macrophages. Recombinant murine or human M-CSF are
commercially available from R&D SYSTEMS, ABCYS, PREPOTECH, SIGMA or STEM
CELL TECHOLOGIES.

The concentration of M-CSF in the culture medium can amount from 1ng/ml to 100
ng/ml, preferably 5 to 50 ng/l and in a particularly preferred manner 10 ng/t.

Alternatively it is possible to grow the cells in culture medium containing 20%
supernatant of L929 fibroblasts as a source of murine M-GSF (available from ATCGC: CCL-
1). As a source of human M-CSF the KPB-M15 cell line can be used instead.

The monocytes, macrophages or dendritic cells so obtained may be cultured during

a ieast one month, preferably at least 4, 5, 8, 7, 8, or 12 months.
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The invention further provides a pharmaceutical composition which

comprises the dendritic cell as defined above, loaded with an antigenic
- qu’g%égogpr use as a vaccine. The mononuclear phagocytgtsy@m%;mm

monocyte and macrophages) represents a 20 distributed organ

responsible for homeostasis within the, hot Sa d system is involved in

every disease process in wiidh theters perdieterfifsue injury or

mef&b@ﬂ@@u@@uﬁtﬁﬁmevmacrdph@@@sfm@amﬁm@fmmm@a@@mcmages or
denti@icas fhiepiednfiasniaatians andayametrkepair through removal of dead

cellia %flb{ln P){h%ha% Xtosts d flbrlno%as induce bI od vessel ’

mgrowt?] anglogene5|s A modUufaté fibroBIasEinVESioR aﬁg p(?o UCt6 e
obigihaiedntriicensifomatrbb TReleprobied erirdeiatbr ' at enopiiesygrmnge or
deg{mmeg} iafitbriaessircluding fever, release and catabolize stress and

othgr REHNANes: E%‘%E%aﬁ%‘\?e”‘feta%ogcma&n%‘% of other celis AN IIMENCE \icn

blood Tlow 1o tissues and cap ary perme ffl‘ty hem crophages ’
d0%@%%@%%@@&@@%%@%@%@@@q:mf@h@”ﬁmmom@mriﬂc cell
!aci@ﬂ;&@ﬁ'&iﬁjaﬁ@tbﬁ&ﬁ@frge&&well as inhibitors of a properly, e.g. proteolytic

ac“ n%r%(%té’j nf'm'm;ﬁ{x & %@%Qﬁ%ﬁ{%&@%’i%n ferably

ont e evolution o rtl ar host response
frory #BwGE %‘ﬁt?eﬁﬁﬁ@”&%%ﬁ’@%"i‘ &ffélfted with a disease resulting from a

defidieacya theé maenteyieicampartmenbenhiehimetsodicampeises to antigens.
For%ﬁﬂ%%@%ﬁ@ﬁé}‘ ﬁgc\f\@ﬁlé H&Bﬂﬁgt@eﬁksmﬁrmmﬁﬁr% Qi%%ml:?of interest

cells, in which MafB 35and c-Maf expression or activity 1s inhibited

%V@%‘P&’di\?%ﬁﬁ%\ﬁ%ﬁ%b&%@ mmuiﬂm&ﬁek}%éﬂmﬁ%ﬁﬁ353%’3&‘3”*3'“9"
Onelead Btip calidacWien2008@84 06O RENY EP2e08/GHe2 21 &dis explefuitierniigens
or %Jﬁ&&u@fﬁgﬁuﬁéée%% iBdbEHRe Qb MAR OGS RAG HRNBYROb dtigr with

defined above for the manufacture of a medicament intended for

el
RN%‘? CRAH A BPE Wi QL 488 Erted from the group consisting of a cancer,
acuteriaeipiredienhnirbeeficioheie, thronidordibatecihgaydaiivehdsove, ie.

Ma@wsfraaveéﬁ@sﬁsqmay@mmsa@eaimsgsaﬁmgﬁui&&m‘i@énr@atory
dISEﬁ_'SE‘S atherosclero gog)\é and o teo artritis, ?WE] orasis, infectious

dlseaseeasﬁf en'?nrp ction E by s o bac?@rlag)&g%ma Abolid HisEadegPonse s
Soqunﬁﬁ@d?@mﬁetﬁo?@ﬁgﬁelW&é@ﬁl@@ﬂ@%ﬁ@tl@#ﬁ@ﬁ@ﬁ{&bm@%ﬂ%mIP@rﬁhdes,
badiggipihietany/ eherahaagy B Sisipadicslanasanteampliated oiissalbe, Psa,

:;)n%gnﬁon o{fers 10the possibility for the development of antigen-specific

cancer wﬁmunotheraples Macrophages according to the invention

may be useful for the treatment of HIV infections. Dysfunction of

neutrophils (polymorphonuclear jgsikacyiosd2ddNl |) and macrophagic

cell c en f.h n odefici u

ype ection. Macrophages contribute to the resoldtion of ear

iﬁﬁﬁ{/ (ﬁ dof"‘%h% v %ﬁﬂh’ (eFalls ‘{58% #Hé?ﬁ]%ﬁ!i’ e légr{é%?\% Tnurme
Mmool YiRIN sa:d method comprises the steps consisting of ;

i} isolating monocytes derived from a mouse deficient for MafB and c-Maf
factors and

i) culturing said cells in the presence of M-CSF

Mouse embryos deficient for MafB and ¢-Maf may be obtained through the crossing
of MafB deficient mice with c-Maf deficient mice. Generation of MafB deficient mice has
been previously described (Blanchi B, et al., 2003). The generation of c-Maf deficient mice
has also been described (Kim JL. et al. 1999). Mice with a MafB and c-Maf deficient
hematopoietic systern may be obtained by reconstituting irradiated mice with MafB and c¢-

Maf deficient fetal liver cells. Such & method is described in the below example.
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15 ingesting PMNL apoptotic bodies. A recent study suggests that
impaired macrophage phagocytosis of PMNL apoptotic bodies may
i the persistence of the inflammatory state in HIV-infected
&eg%}ég%%?pecially during opportuni'gtic infections that are offeH FatiFe

by defective phagocytic activity (Torre D et al. 2002). Therefore, methods

for GEIRAPSHRGIRY SFJIB%@’@@%%SE\F%%&%M@!%W@&%méwtﬁéﬂonocwe
obipmatricehy o203 shisdts indedted withdfB\and o MNRdtiants ancifemetherapyinase
sy8Mth anticancer agents such as cyclophosphamide (CP) experience a
strog\g] r%due%ii)on in the size of tissue macroph%%? populations that
accOMPARIEL S BERBPEHIGT THRiES fandriedBirdipldedsisatmmyne monocyte
obleirsteptib b eorappottenstievinfisstiobss.including gram-negative bacterial

PRENRIBMAVSUBBIRRIOHINGIC ndnBIRGHRES &8 SRIMN L 8L cbtained

death in cancer patients who are undergoing chemotherapy (Santosuosso
thr(ﬁ}f,ﬁét‘[ Al @%ﬁ%\.ngﬁ%?ep%@'?Hgﬁﬁ%sdéh%‘feg%eﬁgfg’[% macrophages as above
described may be useful for the treatment of subjects who have

undergone a chemotherapy. Mageaiaaggs, may inhibit precursor cells
3 y 30 serve as stromal support for

aboplasitinacalia cel gantact and e g f
efficient cellular engraftment for Hesus TapAilfsdB¥d P R IR qotHndis cells
can g AR50 220 FolE ThvplricaRip wrbToffagds colll ishitsitinyogegdonumber of in
vitrprequiisescelish apaptosiscihpeeforemeibadsHo caanesain g MassophAUEss for
mﬁﬁ&?&ﬁe%@@ibecj may be useful for the treatment of lesions such as
bone or muscular lesion, possibly resulting from a disease or an injury. It
can & 1BV ah B saPiyiden actiiremecetion adgeiing go8Biaeea monacyte,
mapafitagdarcenbodimeotbbihednventonysaid lesiaisia-candias I2sipnebutically
acd’g&gm.elgap@ép_cular, it can be for example myocardial infarction, heart
insufficiency, coronary thrombosis, dilated cardiomyopathy or any
cardidnPEESteL{TIRERERY S5 2 ghiRmra6e icaesmposition which’ comprises the
derRDI08 B8466HRGEI PRGN 3RBOR 2t? 2rr estidfing: franecary foenatiesiefeticine.
Thergiorgompathads W&%Bﬁ@&?&éﬂ@ﬂ%ﬂ%@&%ﬁ?ﬁﬁ ?‘P&Yge\ﬁt%?%%b edprrgs?é/nts a

di tb.g seful for the treatment of acute cardiac irisufficiencies 1 _
G SR S BRE BIGr S P RT BB L e O vstom is invoived in
evecaditsanropatasson candioingop itipedhistetd dntheainychinctoxicity eic disturbance.

Ma&@@@éﬁ¥%@@t%§8@ﬂ@9%¥c¥%@ L dnfestiony gsl\éﬁﬁmg%ﬁ%rngﬁ%ﬁt% promote
ma&rrcf)ﬁ%ﬁgres as ?EPve described may be also useful for the treatment o?
Inal € t

ePgll Pl TGN R HRERSSF5T BBMtER Rp AR AP SEIRl4g pdnduce
biogdaesget draietty (rraivustogeas g ftsdiiatadiophige s thatdnaamsi reeduction of
extRALINALRthir& WOkDGrRaalin g-RERRGY BRI S9rRCHRALIRN WAth SKIBLISBHE. host
in CE&%phV\%\r,tezr M % aaléZa()n(()jﬁ):.alt\égCﬁggh I%T%s are essen%l for wound healing ]
_a_nag[hus Mhethods for genatanty 10 mactoprines B Jeierisegietabolic
actiyiyyPhetieerdliforrad Hatemgabeed frvaling sudfonrd paipitig tipsoaeability. The
ma@‘ﬁgﬁﬁ@gés Thenveeled healing pERCRESIMRS M@@@@Emﬁw&hgwm&gﬁgs, often
. merous enzymes and cytokines are secrete
o Sy YA S e iing g end
antiRiREMAMctitiidnaneredidione srpsisdiastan( Ters valtion sifnaukadicular host
res;ﬁﬂmsﬂ)last; (to produce collagen) and promote 15 a_nglogt_anesis; and
tramﬂgr{mm&ngégcmgfaa_,@%'ég)fowgggﬁgng he? %ﬂ%{%&ké %N Eéﬂq gv'?th g gdispase
stimulates keratinocytes. This step marks the“transition into the process of
res|f]Lag R oA sHRdiBRE e MRS roRatIBe omRIMENt, At shelged slewerises
adnringjEringlean chitgedt wiftamoratoreandaatiphisgmunedidiseaseanrd ik suadly Mafs
saastivaled ashwrealiNpiedinmsResi denpse condifions. .
o 20 Monocytes mag be am%galtif%ed l:@f%% ggggﬁ%ﬂ%ﬁhﬁgﬁﬁg g%g{régqt?cgaﬁw tent
mor}%‘@ﬁﬁ’fe&?%ﬁ%?ﬂ?& S8R SRS or alternatively activated or stimulated
by bio-active molecules such as cytokines or growth factors to present a
desirable phenotype before introduction into a subject to compete with
and supplant macrophages with undesired activity.

0223
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Cancer is the second leading cause of death in most developed countries
25 accounting for about 150,000 and 550,000 deaths each year in France
respectively. Despite the fact that more than half of all cancer
vgggggs%fg%@ e cured, the average cagper patient, not curable HyT St Hir1
radiotherapy, still has a less than 10% chance of being cured by any other
treatm@At EA CHIFHRL B5ei2Y o0tes) [ tiadanng Dewmegpotiesmahagrior dendritic
cehewdeougnibede fiat ttheraizne: sy stenmpliysnecrol@ #heaaeer the treatment of a
dis3syrveilaRaerd NG AIEVENILANOf HMPrEancer, MASIOBNAIEHAIE Frmuno-
P gnaéor,comigone,nt of the leukocyte Infiltrate of tumors and have en -
CUHBIHPT KA Soth pBSHiGe BHEY nelaitRAS effiseRN6retlmM Ot fSATRRIoAHANMUNe
dispesgressivnnpwheviathedingl otitcames depenrdsderadrigecegreadosteo-artritis,
osRUGHIRRYIERRMRNL deReNdeniPlarzal QL agsagl :
dESAl[rg]:fafcrophages(TAM)d.&Ex Vivo g??]%ﬁfﬁé%d% %%%%%5 rr%%%ﬁeéd? %%a%%%ha%%% metabolic
ouid therefore be therapeutically useful to bring macrophages of desired
polafirativpdpficfiecemstnatbamryatpragpe uiic gersicansistghs, osreagentsstult of
radiden84porcaiedBingisy e habs 200 2HMBRIP VARt hietO 0 MRLEAVE fion offers

dendritic cells (D O 2008/084069PCT/EP2008/050221 23 prime
ihenpa(f\‘“:}%!é)ldtl:I eﬁs tt(})gef)%%}:\cfj}:’{rr}:Cs TRAE goraegﬁgrﬁﬁqgﬁ'gcp%(}‘rﬁé BAYReIR Bt Ction

agaifaeiepiagecnretieg Gelhehisnegyyibaser dre thesieltivo typesafwatisor HIV
infappagrsthetefaienaoR PEURGERG ABLIRERM SARGSS PRI INSSINE)Y and

for generating macrophages and/or dendritic cells as above
i b SR R
T s ThadyfesdisRd Udaereshnggsreemiduiin oD} thiesolyicn shbrearyainfiernmation
ingmithz@ BMNEr@@%?ﬁ%ﬂ@inmré@@ﬂtgﬁtm?uﬁgéﬁgrfﬁ:&r%tgﬁ'@p%@ophage

On AGAINS as been shown to proyi -term,
_"h%@c%%%%n r%rf]a animal gr;&gjﬁshc T%%O%%S(orp?gm%ornée tl%eﬁolﬁsna%egeéﬂﬁﬁﬂﬁ?e of the
inflammgie RS oL Y SR Risk B SaRESEHY i EnggrarbEtniso ORetand that
are@DenTavelierblspdatesvd basetasaipulsiviy denesiticeeallDuith. stehdidraOmethods

for UYSRHIL mﬁ%ﬁﬁ@e@%%b%lg@%ﬁ?@é %%? B useful ;I(_)rr]“a’(r]ef%r'ﬁeeatmenf of

methods of the invention ma ul for preparing pharmaceutica
S B HS €8 ¥ising macrophages and/or dendritic cells for treating
canterie@ancestinglothe eayciitnaatahbee agkrae ot eetuydidpigphamide (CP)
exdiRpRarn ! eso c reas, liver, .
&gllbladde&;’?é‘ﬁﬁeg%%g? e e e R ddflatons ot
accgenrwgfélegc’ergﬁtt%cf At KGRENingESR i PAIRNSs sl Rse adiaflelsasceptible o
oppetigrisdartiisshitasancclesigtipaal-tephioblasticdiseasel onalegeniwd jtaciistic
infedsheding PAOSEHRSerRHALYesiIdes e es ARG IRLRL AR IWROWSY nder oing
Che%rz)q%cr%ne %:gg%gs(&%cluqlr&? th%;?grmd adreTnaI, and pituitary glands), and _
SKin, ashwelss nentanigiomas! 1afBitAs, 5B el EoniRetiRIudtig RpR@ting
MagABiRySoRs BbAairbodietdssardasivelll &y Kapusisrsarcomnsappots who have

undérners Sttaabirairaierves, eyes, such as astrocytomas, gliomas,
mas, neuroplastomas,

gioplasiomas, felinoplasiomas, neurg

Schwanfomas, an menvlr'_r%lomas, SRA OPRBISSSHGIAFHbIA FRlAinbsd Ree may
SerYf AfgiziRae SUPReH &3 Rilikieniiesl slenpaliiBbtharoidyKirseeanadair (see for example
docneiei (UQRUUSJy ATDIBYMADaARIN AFQAHAG SHRIRRT EIEYHMRIG 8B IG e cursor
cell§8 aiberpulsed.) tgﬁ%ggqfr antigens_and administered t a‘g tient to

tre%?&(?. . estagflshe twimors, 8?%8%rf(g%&ﬁﬂor%?%sfrﬁgtﬁg v ?escnbed may
be ‘tﬁ@@dggé%‘%ﬁ@@g’f‘em of lesions such as bone or muscular lesion, possibly resuliing
from a disease or an injury. It can be for example a bone fracture, or a torn muscle. In a
more particular embodiment of the invention, said lesion is a cardiac lesion or injury. In
particular, it can be for example myocardial infarction, heart insufficiency, coronary

thrombosis, dilated cardiomyopathy or any cardiomyocyte dysfunction subsequent to, or
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In another embodiment a dendritic cell of the invention may be fused to a

cancer cell and therefore can be administered to the patient, wherein the

itic cell will, in 30 its role as an antigen-presenting cell

‘%%?é}gn §‘/fr}l}(ggantlgen to the immune system. Dendritic cells cﬁ%gé@?ﬁg S0221

with other cells, e. g., cancer cells, by any method known in the art. For

res g, STaT @itk RS RO fElElRe-d BhRIRIRY %eﬂ?%ﬂﬁ%&ﬁo@?f@éﬁgnam@pa@ages as

abowettierntsifor anbmibéstedhy thehetoanimalohaveibeanidesesilieddndzongth bad

ord@hebidNak 2085 5@&3%%%@) %ﬂghGHQ %fﬂl €
% n 2‘4@% Bg%l%%:s/%?}hy or

18-520 i(ﬁﬁgA %3 cancer cell can be any cancer cel
cAtgRR IRV AR AL TRragYe Ehiﬁé&%wﬁﬂ@% ¥ ioeR0dRin Inditinfection.
panbteiasdpriostate s wingry saoheogs Hadtlercuterds bovansyosainisy vl for
theNRHIRSTRSRIERIRLY HRCtnfrd: A Iﬁ@f‘ﬁﬁ @éﬂﬁﬂﬁ&l@ﬁ: andHpghy injury (SCI) may be

tinal tract, a

astrointe stomac
B Aol R0 £ DGR a9 S 2k R RS osbisetsd 1o 2
wopagthaglingnbe G thiyroidcelratitestds, Biraies carBeneailirekaoRE0E).
the &ﬁd@)@%@é@fﬁ?@ 5%4&»‘%‘?‘@&0\9&]% 9Rlksify In AN HGERIR for generating

Similar vaccination p oto ol e a d.to infectous diseases
Toading the de{;}fgrl?c e gcb With P r?bg ﬁgkﬁré?rb%‘&%?ﬁ?%r%%%lf@a}/”g and/or

repéﬁl“@eﬁs%‘e damppg. prefelredneniisetimemcaserivey éslapd&aphagesporng the

inflglendiitig @ﬁﬁ@@r@ﬂm@ﬁ@@rﬁyﬁﬁﬁ’éﬁ@rﬁyﬁﬁ%Wﬁ@@@c\‘@%ﬁ' bihe¥ ?f@(:r%phage
re cas transpjantation js ous, But in another

Th%%mﬂ&cllﬁr%e%ncg)tihg;%a%r%sp%a%t (laon?can <'51ﬁ}sowt())('éi r#on?a%?éfggoﬂge glins and tumor

neGheRiealRORIg oY traltsita Nt hdreigrint (i prerfevaplyeeieemarsad promote
andigaregsuppiessuadg restcethe riskeireje ciapnofthe asalanted inds

stirfgll Y ellghpa(iis of dmue sterlpF%gells ac%)rdltng tQ ;{:rgri{%\%e;gtqgln ﬁ{?&‘}%?ﬁ% g'éjthssue

are not limited £0 mtradermarinfamtiscuiar in
reC%%Bé&%ﬁfbé)%éhﬁwﬁf&HwVaﬁé%@dural routes. The cells may be
ad mmmmwglby aasl/ SOPNRRIRNS r@la@r%a@dﬁﬂ?wrhﬁg}qrami%?@%%ﬁméease
i e route of administrati
anGwr'!lcl—:-&fegr21 Iér?n%(g\g}egr%&gs&lgyg éer?ngl rRBYH tltt(far of ar%oiﬁno%yte C5Rfgpditions.
Mo?ﬁa&%spﬁ%@ésbﬁnaw'éléﬁdmcf%ngetﬁaﬁ%ﬁaméwm&h il peneffedttiveniedified,
phaheatraagineit oéatqnticutamndiseaseareradiian MUia@@D@Q%n@%Hﬁ@é"ﬁWé@uies

sucﬂfa@%ﬂwgg LPERRAAHeR,aNd Sﬁ&gﬁt defermined Xb Cr“amcfa och’tton

tech nigues. In a dltlon In vitro assays may optlona
o G RIS AR M@@Eﬁ%\ff&%@éﬁwﬂ/éaﬂwme
forrGalationisvithalseedth depatidgordbecr ariteledtadminisseatioavansbtheountries
acc§§ﬁ%ﬁ§§%9&§lﬂe’|gt§§§§ Phdiserden %@Qrﬁ@%ﬂ&%&%ﬂiﬂegr%ﬁ&?f%'”09 USA,

t,[he d§ment of the practitioner and each subject's’circumstances.
“es‘ﬁ%a‘r’ﬁf%l ARG (BenBotitgheorsshAR BrEfRRaRD IR RS be cured, the

avepsigerrcen iedbtbmpositians. [Sushgompositiottecgmpsifenas a less than 10%
chatherapeuticaliyelf w'ﬁﬁ@ﬂﬁ%}nﬁr&gtﬁﬂ@%@nﬁcﬁﬁliérﬂijfﬁééﬂ%@?h?%ﬁ@f&qﬁ) been

h dt%ndrm%cell p{oduced accordl § to the invention, and a pharmaceutica
YPRLEEFAbIR Calridr 'SP eSRiEHE yﬁ}:?ttW&éfB%’t”@aﬁQj’sé?f@c‘?@ésaﬁbﬂﬁt‘“o‘f‘ad“Cer
sureblpaseasVis dheserredtieméamersufficient amount of said cell to treat a
diserseresidigesdes atrﬁarsaéaaab&%fwgu%e%éaﬂﬁat%w'&%@ AWhave
beal& (ii]lg@ treatment. | It wll be. yndersgo 9wev that the total daily
usage of co composmons of the pPredeht e ZOnShAPEe BacEy b)ﬁqrﬁ%at'on and

Progifesiamy pRisidaiivatHithe e cisRe s buadarasditedierl gmernitrd-hevironment
depspesifipthetiameutionliyeiiestvectese InvabigrapyaNIsURr m%%w#ied and

modieRend B fa\éa é)q} %L facto rsdncthudlng%tgle isorder being treated
the severltji/%cl)a f order; activity o iR waﬂy BEERA B! bithg miaciop 3985 of
desired polarization profile or that carry therapeutic gene constructs or reagents to the

tumor site (Bingle et al., 2002) (Mantovani et al., 2002). Moreover dendritic cells (DC)
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35 specific compound employed; the specific composition employed, the
age, body weight, general health, sex and diet of the patient; the time of
v&?%ﬁ%‘;ﬁ&@%&n route of administration, and rate of excretion of the sg)ecmc
compound employed; the duration cg PCT/ER2008/050221
2008/084069PCT/EP2008/050221 % the treatment; drugs used in
P RBINEHOREOF (RiRRFIBIAT R SE SpRRIRiEcRIRY B IBermRediRalion against
lurfc o weickn Owih retheyrhesticabartisese idhapamcevdtalipgeaentaiifore as a

proPREIRY ﬂfo@’f&'@{%}téﬂg&qeﬁ{%ﬂﬂ? AL AR g%&ﬂ? 'sp? bé‘ef%eeﬂ%% ﬁélanrophages

aﬂ%gﬁ{{)e §|ﬁ Water ycero and combinations thereo e carrier a

Sheeli a&%‘éﬂéi@’f’FféchﬁﬁffaVa%HSﬁWw @ﬁﬁ*%% @ipeases.

administration. The composition, if desired, can also contain minor

ammarﬂﬁc%t%ﬂgaqx @éﬂ%&@%@ggﬁ% (%eﬁt'ﬂrpé'%ﬂgr%&pg HOE treatment
WwitSQTRgsItign can b solution, suspension, or emulsion. In a
ar?errg d% ﬁ)g& r%%% %{E W&%f I RSHRaE R ARRis YR RRetianpgainst
iun‘i@@tiﬁﬁf‘» @me%ims @ml@rmmar@empommmapwmmmmor (or tumor
celinifay §Rats admimisiatiopdacifniimnan Q}e}ﬂ@%p-gyﬁ'ﬁi%uyarﬁ%@@@tﬁﬂéer both
colPr intrayenous administration are solutlons in sterile isotonic aqueous
uﬁ‘?ere\%%ereene%%%es%s@s; theCRIAEdaNH r%%ﬁg ?ocmadﬂ@ ﬁ“é%l&ﬂ?ﬁﬁﬁ“geng
rePERfEtan dal (sEdhatiestetié dunes lignocaine to ease pain at the site of
the injeeifors ﬂt@%@tﬁﬂdﬁﬂ%’ QJ%SMQC?ﬂﬂﬁgP%@SL%eﬁ]?fMVSF@&Hng pharmaceutical
e nd dendritic ce the inyention ma
conﬁéﬁgfgg}égeﬁgﬁéﬁ T gnﬁlgr%% ?’ea d:}sal8 cgerlls Cekilfel §§ g?ﬁg'?gpéﬁﬁ?@ r. Cancer
InclydR|eREGHTEF iAtrE3BvASion- e*ﬁéésta@s!@m@f@nh@Mﬁﬁerwpr@amabqeegen@agus
stoobiriterestdrelsdivgrowidaats.dner instanes, calsiofthadnuentioRy2Q®iadder,
g ally,engi e duce gene roducts eneficial upon
uroﬁﬁﬁar%ﬂ% o#é he g%g’%ciﬁ’c’% eerg’ cellS 1o asugjec\f Eicigelig! 2

|
¢ %ﬁ?&ﬂ%&"fﬁ%l@d@ EG?@F@‘?%t Tﬁﬁ ?ﬁ‘?t’énﬁ‘ﬁﬂﬁﬁhn{ﬁﬁ?ﬁyQaﬁt’@isifécé (including
prosiatioT défF) iaaitivisiticantbsiek-Bnanfiiin- 2elatendbproativetyiecqlis ef m@iudmg the

thy:‘@’ﬁe%‘iﬁ@éhﬁﬁrbp@ 9%1%9&%%&%9'%@%%0 aKNogK %Jhetrt%%nex ression.of anomas,

MHC in oW@r to low e risk of rejection. 25Macrophagesave been

SR R BIIRRshaLERe e BP%%BQM@@% %éw%ﬁ%kf@acg%ﬁéﬁ@oma)
anddéfecrinahése belis, (Ganeargeyes.aby@068)dSanasgast glorr@)4Ylioblasiomas,

retiAVYRRPRAY exeeum.%ggél)m&%@gtmmvgeﬂwgmgge% QreRGid gmas and

e meere gpress multiple or single copies of normal or hyperactive
VarHants's OS"ne 5?"5&’#8%013‘688%"6&?@&8 H%W@'QEMQQQ%WK'H s
a“dbﬁtﬁfai@ﬁ@iﬂﬂmh@@bt@@ﬁzyme deficiencies 30in the liver or dystrophin in

Ducherignyussids ﬂi\‘%ﬂﬁe derMlagrephagss %%@@@JW’tﬁqm&nﬁmgens

and aﬁg%ntui?or |qflltrat ahgnl'{ ttab regtenes of |nt?rest to be expressed by th

cells Of thenvention may therétorg: afso B2 %ﬁggqﬁé{ﬂ?é?ryoéﬁﬂ Rfﬁi’&“t tumor
formadipnasdipgisapdabeds of the invention can be engineered to inhibit

expressnedfgeneiment a dendritic cell of the invention may be fused to a cancer
cell and therefore can be administered to the patient, wherein the fused dendritic cell will, in
its role as an antigen-presenting cell, present the antigen to the immune system. Dendritic
cells can be fused with other cells, e. g., cancer cells, by any method known in the art. For
example, methods for fusing dendritic cells with cancer cells, as well as methods for
administering them to animals have been described in Gong et al. (Nat. Med. 3 (5): 558-
561 (1897)) and Guo et al. (Science 263: 518-520 (1994) ). The cancer cell can be any
type of cancer cell to be targeted in a patient, e. g. , cancer cells of the breast, liver, skin,
mouth, pancreas, prostate, urinary tract, e. g. , bladder, uterus, ovary, brain, lymph nodes,

respiratory iract, e. g. , larynx, esophagus, and lung, gastrointestinal tract, e. g., stomach,
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35 by siRNA or antisense or siRNA or antisense encoding genes that are
stably or transiently introduced into the cells. Targets for inhibition include
“QH{%%Q‘% glmlted to inflammatory cytokines, proteases, tra%%cir&t)jzoolas 050221
factors and enzymes affecting inflamymatory pathways. WO )
| 2008/084069PCT/EP2008/050221 26 In addition, cells of he invention
ISR GaN At e AGiAL T B RxdprasshigRd. dhuihlft prddptien, of any cancer
celidioniorsrdifféreatidtde antiblegrolifsiationother ddibneayteindritic cells.

ma%mmqg@cmg&eaﬂf%@,e#w 5@%@@@%%@%9@ JHEBELs by ioading the
t said Ce car%é molecule of interest. 5Suitable

derd %meels&\; o&éaﬁ’e(‘s”  FREFEE IaE 088498 hibitors or

knockdown of proteases, transcription factors or dominant versions

thengaf Mﬂﬁ@l%ﬂ@@bﬁe@%ﬂm%gfr@%&%@&ymQF@@c&ﬁ@mamed

che ok| ote ses or tq globally induce anti-inflammtor edlat
dire R e pibleci s wham MRV AR dmiistered s Inaleass s e itptetion s

aui@'ﬁa@a@ f%wcyﬁt@vaﬁé@ra?mb@ﬁzvméﬁméwaé}éré@mﬁémﬁmaWMm%autologous
Fo:poladsizaﬂ:mo@fmacr@@kﬁtgﬁ&dﬂdn4 18#d 0, HciblbiGHS), gFef%rr@MSPki@afen an
imrrm‘rkl(?éﬁj]p rggéﬁfg AQHS Sﬁgéggélﬁﬁ fi &SUTC h, ggﬁagtclyﬁﬁo‘ I\“%n anNg(’i < ﬁ K/‘ﬁethods of
growt actors an gprotease in OI‘S S mu atlng Woundb'FI)*leaﬁi Su
adrppeieriecr! SEry Brede dhf-inTersisal peptudst are wphérapéqﬂ/éwmdermai
intrsaigsgenedrmaycbopeifommead: by anyuneiodove|liknovwadn Hhe apidsal routes.

Th@@&?é 'QS&%&W&H?&%‘RJQ gmlpcﬁ)te and %\%@%@Sgd% %[s%ered tcgether

inadequate supply of donor organs aternatlves to allografts are

withy gljs ipiRpiRalsHRG Ve ArsaiSaLRRoMIa IS AT thal o i RIETa BN tmgnous
or Fitexdativa toTlneertitpandreasnatyisiet sell/transpienibtigns Sudivtheapies: cells
trarlBR%AROMIRNIAR Kemente %%RQ%%%%@@@%‘M&E@S@M@SQ% or condition will

transplantation is not possible or indicated. It has been recently shown

dentid 18t BRIV S BrProdanitsr Quikepatiano esnsﬁmf&d%s%mwﬁgrﬂycwdam
cling@ll$edholgdésg madditom onvitytess ayacrep hagesaisovidenasigetficardip identify
opt%?@ﬁ@éé@r F@fﬁ@@éed‘@@%r‘gﬁﬁé%@qg eelldheiapyuaimed abRrgRRion will also

q negﬁtlon esp eC|al in the liver and pancreas. It has heen shown that
epe R e|8 r%ﬁ%c%/{oé‘téﬂﬁ RHCHNTRE Lrite 5% n Gryiren and
Shcwh bigrﬁiﬂ@éﬂﬂya@@ﬂmbgtéqdﬂwenmaa)étaf|$ra peatdiientic tissliedsh subject's
circdifferantzmouse models and perform tissue specific functions in these

organs (Camargo, F.D., Green, R., et al, 2003; Willenbring, Bailey et al.

2004; Ruhnke, Ungefroren et al. 2005) Although the mechanism of this is

not entirely clear, these&.GASBAES! izl(af: 2 8ie administration of

macnapba@m}dﬂﬁe@ﬂwo @d@mgg@%@f@an@r 5&1&5@%@@3%&%@%%%0%
t t ogenitors represents an aitractive an tt

co S R e e Kihogg gl
den&ﬁb?o%h PrRAVESS rarsH i dreth BynMendiffic ity to ahmsTgosuliaéntacceptable
cartieinobersipkmoBpaytesifpeutitsy offectivd BSMANQEERS MaCIPRaERSMed is
megfﬁngrgfﬁf%%ﬁ %‘Pﬁﬁljﬁ%%%égﬁé@r?%oﬂe%fttgedﬂ%gggg'%'ﬁ Eﬁ%n%% %‘ 'peasonable

enerative Icine, e r administration directl
benef /risk ratio applicable fo any medical treatment. i will be understood however, that

the total daily usage of compositions of the present invention will be decided by the
attending physician within the scope of sound medical judgment. The specific
therapeutically effective dose level for any particular patient will depend upon a variety of
factors including the disorder being freated and the severity of the disorder; activity of the
specific compound employed; the specific composition employed, the age, body weight,
general heallh, sex and diset of the patient; the time of administration, route of

administration, and rate of excretion of the specific compound employed: the duration of
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35damaged organ, or systemic transplantation. WO
2008/084069PCT/EP2008/050221 27 Screening methods : In certain

j it may be desired either to destroy or reduce the number of
V?n%%%%@?eigﬂacrophages or dendrlgc cells, or to target and Sl

h monocytes,  macrophages or dendritic cells. In such cases, it is desired
SRR s F&@é‘i’@ﬂ%%&ﬁé@‘“ﬁﬁ%‘?@éN&'@égecﬁpa@ﬂ@ﬁﬁ&sc@ﬁr@foyed
and Fikerfusthoovef thedrvéntientfed genatating monocytes, macrophages, or

den@ﬁ%ﬁ%@%ﬁ}&&@&%!é%ﬁﬁ&@%@%ﬁ%ﬁ? 9&“1%%3 but lé‘n%?ﬂ% %d to saline,

-uine I%Cﬁor screening drugs, which method comprises contactin

o LESEhaYR S QMR RO SRR R sRRAE Olyit 5 carrier and
cogandithiteeoipoiads. T0ahudetsionising thezbility ebsaidicomposingtite. The
coﬂtﬁlﬂ;ﬂﬁﬁﬁ i@@é@%”)éé!?@@@éoﬁ%% %H&%M&hﬁk&'&? \K%B"’ﬁ?&ogmgfs#% %O%Qnts or

153 ehaviour. In particular, the candjdate compound may change th
=y %Ef%e ce?l ?%nﬁg%gi%lfiW%ecﬁfF&%ﬂﬁg SR %?BSH%‘@%O& emuision. In
8 B‘@fﬁﬁlﬂ%r enfrdie . gthe corokineltifor iexBmpldgiseviradqatidagenswite routine
pro@@fﬁjﬁ@ssldb\éi‘rﬂHQ@Y@B@QQ%Y'[@&%;R{Q§§§%Q¥p§e§-55%%\%fn§{f§t9&%métrahon to

athwa (%!roqnnv?smn and survival, even in

tilizin ualar

Zr]urlrfllnaaﬂcrl‘boegrlll%ges. B F exampies are EnéWr?‘ﬁ?}"Wﬁﬁcﬁng&W 2fRe &g drelutions in
Sferﬁ@éé‘ﬁwif&rﬂ%@a@%m&aﬁeﬂéyﬁa@wmmﬁmmmmnmwf@@onnomde a
solabidzanidifieationmyseabastarialiond ie G iIghove I RMbEANES (LB GIRNSIA): the
m}&%ﬁell as other organelles. Trypanosoma cruzi and Candida albicans

rapidly recruit lysosomes, perhaps to promote 20 their own differentiation.

Leishmania multiplies freely within phagolysosomes whereas Listeria

monocytogenegiligagisrisosamal Mo BIRNGIRNG RSHRES into the

cytag f@@eﬁ%grgﬂﬂ 83 %%tén r%”%gﬁ'on FO{hlntracell%lr? ' X gérge further

movement and mtercell ar sprea Bacterla of th the génus Bruce
genR %%?é’&|8‘i§ﬂ§§(ﬁ8g?éh§]€&ﬁaﬁlé%ﬁsﬂﬁﬂ%ﬁaﬁdfﬁrsn@a%@Wfﬁﬁmaad of interest,
whigtagnoptiege pofemanhin@liast. hosts. This pathogen uses multiple 25

Stram%é%éﬁg%mxﬁé}%@%%T&’@é‘@%%vﬂ??&&ifﬁs %?h%@éﬁ > ms and ge eﬁra?vennon

atgo anelle permissive for replication. Fin the acultafive intracellular
can RRBIEHE rﬁaweﬁﬁfsﬂﬁarﬁa%eg%?gep%%%ﬁ@aezf@'r—aaea@ﬁ frpnsplantation of
therganﬂbph@gesgmeered Tedsciore thbjecttitods fgsrgeperaiing mactephagese not

limRSHOROVEHESEIRREBIRYIAG IS UL TOTSEreRING Aryas 2gAINSLRANNGRTS ot
ucp as M(Jy(ioplafsgna Mycobacteria, . .
Alternatively, ls"of the 'invention can be genetically engineered to "knock out® the

expression of MHC in order to lower the risk of rejection.

Macrophages have been shown to fuse with muscle cells or hepatocytes and can
correct a genetic defect in these cells (Camargo et al.,, 2003) (Camargo et al., 2004)
(Willenbring et al., 2004). Cells of the invention may therefore be alsc engineered to
express multiple or single copies of normal or hyperactive variants of genes that are
mutated in genetic disorders. Examples include but are not limited o gnzyme deficiencies
in the liver or dystrophin in Duchenne muscular dystrophy.

Macrophages are a major component of the tumor infiltrate. Suitable genes of
intergst to be expressed by the cells of the invention may therefore also be genes that carry
anti-tumor activity.

Furthermore cells of the invention can be engineered to inhibit expression of genes
by siRNA or anfisense or siRNA or antisense encoding genes that are stably or transiently
infroduced into the cells. Targets for inhibition include but are not limited to inflammatory

cyiokines, proteases, transcription factors and enzymes affecting inflammatory pathways.
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30Leg/onella, Trypanosoma, Leishmanias, Listeria, Bruce //a or
Salmonella The macrophage also contributes to the initial infection,
n and persistence of human immunodeficiency virus
[%%%éln the bodypKnown factors that influence infection of’ CT/E}Y;%OS’WHI
macropha es by different HIV strains include CD4 and chemokine
core@ePtoMeRrAlsI AR, nys iRt Rt eTRetalls voplgepmAfiegexpressing a
grawéicfapghaijes msrabeval ifesarthéidnaay/bepusifrbianscreening drugs

agalﬂ%hbHMégf%%%hé{g& Z.Q‘QJS %@ﬁéf@[ﬁ:g Pi,gg/ BP0 %Qégrugs%%g be further

hods of the invention may be also useful for screening

en%?ﬁﬁf?ﬁr?%tﬂﬁ?ﬁﬁigﬁgﬁr%%rﬂbﬂgéofﬁWQQdeWé%%s for use against chronic
inflafviettieryranecalstoimnevre disease (Sucteas polyartbriis;tErohnshibitors or
kn&HREARE Of %lﬁ@&@Cﬁmbﬁﬁ%&@Mm&ﬁ%@ CORIERLYRD Of: 1, globally

Bf mmator ssoaate macrophages. 5Methods for generating
inhi glé%

Fophag c?\%”baégé/rlgé@'ﬂﬁ?a@ﬁ%@ﬁ%eﬁﬂ%%@%rﬁﬁ@% or fo

acrop
Qioﬁﬁﬁmﬁﬂkﬁ@i‘\@ﬁtjﬂﬁﬂh@a‘lmqma@d’(mmgy%amag chemokliethads fostease inhibitors.

Geggél%lfaﬂwéﬁaﬁ@pﬁﬁ&%a§raé?@<y§@n@§3§ﬂp%ﬂ%¥sb@xé‘is§$@&ﬂfeﬁp@%'&‘ﬂqﬂi1/MZ

oIS Sl Tipon ol U ool e

oS eopor SIS
diffeopretintier SperiVaf B/ ANt IS Wi fioidot & whilléottess) Bl Gembiybisitors

stird(@58rRGHRAEAdRisgMiseliddnedimeeantair m’;ﬂ & fytaki P%:B?Bb%ﬁ peptldes
rec blnalnt SCE, G(I?/I -CSF, IL-3, IL-6, and éZor 10ng/m1 of
r

recombinanti-CSP %Wéée(ﬁﬁrf@r?f‘é*pb ”ﬁ?@?@je&ﬁi?‘)"m in the art
as ghfsnikesWidsiscored after 12 days and the average numbers of CFU-M,

CFU-E, CFU-GEMM, CFU-GM and CFU-G are indicated. Experiments

were performed in duplicate aEderror tgarsmdl ate standard error of the

20mean from three individual BTy oS oF e ACH-Gony ype. Figure 2 :

10.0553E88 fUdicRRovRiN e ohdeyor MedBic Medbviicaefiopratis are

dedseraargsidstidd embrypIsueishinpieRalrRd maﬁﬁfﬂﬂ@g&@ m%%wt@g@éﬁwmve to
f SF GM- -3 as indicate

{fve\%v%gdggggr& Eg’i[?ra% rhdtci)ou§r0€ntg ra %Sdm anc?rgr(% dtjc:ﬁatment

ODf{WéS§grﬂ@%6,§¢'§m’§“wﬁedﬁdraﬁgg@q];?é;%m@ot possible or md;cated it has been

recently shown that not only stem or progenitor cells but also committed myelo-monogcytic

cells, including mature monocytes, macrophages provide a significant potential for targeted
and well-tolerated cell therapy aimed at organ regeneration, especially in the liver and
pancreas. it has been shown that such mature myelo-monocytic cells of both murine and
human origin can significantly contribute to liver and beta-islet pancreatic tissue in different
mouse models and perform tissue specific functions in these organs (Camargo, F.D.,
Green, R., et al, 2003; Willenbring, Bailey et al. 2004; Ruhnke, Ungefroren et al. 2008).
Although the mechanism of this is not entirely clear, these observations indicate that the
administration of macrophages directly to the damaged organ or systemic transplantation
of their proliferative progenitors represents an attractive and little invasive therapeutic
strategy. The prospect of a clinical application of this approach, however, is hampered by
the difficulty to amplify sufficient numbers of monocytes in culture.

The monocytes, macrophages or dendritic cells obtained by the method of the
invention can be used in regenerative medicine, e.g. for administration directly to a

damaged organ, or systemic transplantation.
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25conditions. Assays were performed in duplicate and two independent
experiments showed equivalent results. Figure 3 : Fetal liver cells from
gj& %E‘IICIent, c-Maf deficient or MafB/c-Maf double deficient E14.5

em%)ryos as indicated were differentigted to monocytes/macrbpRaga¥ P21

days in [-cell conditioned medlum as a source of M-CSF, 30 simulated for

24h with the indicated concedH#&F8H!8F 8L ASIAant M-CSF and assayed

for prolifetaitiotisepsnanitoning m%mﬁ-ahﬁ@etaﬁﬁsﬂsﬁﬁcﬁf@m% the number of
mdﬂ&%ﬂé@r%@&oﬁ%g@‘[some@%ﬁﬂ@q:% Asihe r%tjé) ?f#% iferation in the nocyles,

Stlmﬁ ated to the non-stimulated cultures is'i ate rror bars in |ca

MEHSRAATE T BIAHE rln ' GincRigheste Sifineisoshie trystrepeisadhet target
magnppemearmsrshiovged, equivaletit redults. 35Figure 4 : Three independent

mon@ﬁﬁt%ﬂ#@df@%@m@@%ﬂm N MaGokcol s of MafB/c-Maf , ..
ble deficien f E14.5 fetal liver cglIs(%)%/tWgalsn??l’?}%é)é1 u’?%thﬁé%\c/zﬁg'}agﬁ?tﬁ" Igl@ﬂdmm

Ceisse%?ys%%' ?ﬁ@j ﬁm%{ﬁaqﬁ‘@%ﬁﬁﬁl{ﬂ%m in [-cell conditioned medium as a
sourtesefdiel WehRg0B/084669PE TVERL008/650221ha9 Ebtprvedistftacting a

md«v@@mng@@tmyeél &%éﬁ%%ﬁ%@%éﬁﬁé@é ceuoed,and eaﬁ?%égedcé}in ound,

Iuenc s the calculated total number of cells derive

;
angﬁer@twenfn dica ea?jp?&n%% \g‘i%%%‘&?‘s Fifte™ PRSI sy said cell, to
inhipih Eroprlicefiaractdtizatidify of MelfByiswiah doutiels, deficientdaenacyteund may
ch&tﬁ&ﬂ%beﬁa@@@ﬁ&&iﬁé&i@l‘l% of Rsimepip femdMaiB/ciMatdoulle, , particular

St,nqig[ggl y% (&yte cultures showing a homogenous
monoc e?m crop%age morphology. B. Phase contrast photomicrograph

of M&BT¢aMBard sarreatfitiestinGroepte outtres CHDPFAGS psefitescets by a
ranhjlﬁf&/@ﬂﬂéafgda@hlzb|ﬂﬂﬁﬁglﬁ1tﬁ@fmﬁ%we@ﬁtﬂw&%wrﬁ@“'mgf Béen in
C.ar Lother lineages (D) CeII were nearly 100% positive
magﬂg&l‘%%gone@%%e(/n%é%ro %%ggrgntglge‘ﬁ% (lWac EH/SW%?{H PG reY 2Py 15 9estion
(MYsaPIRSGRtve I6BHRY gRRRaRIESticoRTIRetie@iyL, th@*bﬁog@ﬁl@? nekersofiication
(matCOa4), the em’rmml@bmrke:rm'ﬁ%ﬂaé@ {a@@tdheﬁylwml%maf#&r%%ues
TR e B R L P R PR 8 Bhomote

shown) MafB/c-Maf dou onocyte’cultures

*“ekﬂlé’ﬁ’ér‘irféﬁﬁ%@wﬁh beséma Wé%%cis%wd%ﬁawﬁ@wysmrser@rwmgreas
L'sm@emenbﬂummmmmsaamadmeawmmépé@gﬁ@ﬁmelé@aﬁto the cytoplasm,

whé}%mﬂﬁﬁ@% REAYEKIFACYILY o he RaN 254, g%rorRhargie in %Irlflé 1643 spread.

st; {a%‘a positive control. The negative contro shows ce
Bac en

o let Rt B L ucella If‘lbeur’@t@cﬁ@’rﬁfatﬂ?ﬁh&ﬂﬁ‘i@néw@@uI‘i’uré%rwbﬁh and
repivaipric-Mairdefisienpiviged aff agedhmitien Ahditsl 0018 Oparhisgdoadseelisuliiple

stra&%%@)t@ﬂfb%ﬂ@ﬁeﬁ%mgé 2R ARSI, 20.mice I I?csé%gf%q yted orgapeile

erreyshwe 0trhré/v ortMaf th ubI deficient fetal liver ce month
PEGE Werd IRRUBARY inSanilsIa T E%i{ﬁﬁ”g@ﬁ%ﬁqﬁ{g)iﬁéﬁl@rﬁifmoneua enterica
t“%@@b’ﬁﬂﬁh’ﬁ%ﬁﬂ@@@e&i@ Hvageedtfagasolony formation after 12 days.
Phqwagfa@hﬁemmqare@e%m&.@)@é&%%e&ﬂ%dﬁw%é&}med may be
useﬁﬁlr?é) %\f %rapcpn{g sh0\§/r\§|S g theT total number of colonies from wt or
Ic cien EFor DaRS indichi8 Sthgarsesmer Mupebacteria,

Legiqeail§.ofrypanosoma, Le:shmamas Listeria, Brucella or Salmonella.

The macrophage aiso contributes to the initial infection, dissemination and
persistence of human immunodeficiency virus type 1 (HIV-1) in the body. Known factors
that influence infection of macrophages by different HIV strains include GD4 and
chemokine coreceptors for viral entry.

Therefore the methods for generating macrophages as above described may be

useful for screening drugs against HIV infections.
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25 duplicate samples from two individual mice of each genotype. A
magnification of an individual colony in B is shown in panel D. E.,F.

C form peripheral blood of wt or MafB/c-Maf deficient
%‘gggg%@%/:ﬁl mice were cultured in %cell conditioned mediuhf A& RAEY B2

of M-CSF, counted and passaged every 8 days. A phase contrast
photBRIROE, P IR Y FNURE/ EIRY PRI SR RETb FRCS e RiRGr 1495 HBRINRhIbIt an
infighaneithe cedputateditotaboumbey306fcelts abgaebtindicatrd passa@Rory and

aut@lﬁ’iﬂh@i’e‘%@@&%ﬂéﬂcﬁ £MW%ENN&E@%@IS$%%D?W %%%ﬁeefg&?gr cancer

escribed %JGVIOUS yt e generatlon of MarB icient mice on a

W'ﬂlﬁgsg\?ngg?%tf_ R Ry e Y P Y SIS R AR BYPS R R4 primers for
maf@@h@@f@fre@mggnaﬁampﬂm@éma&mwalkﬁec@&amdmgebab 2003)ful for

scréSRrGENBERINBRGG YR AT REIHRISS e W Ohg scarring.
200@40%% 69 CT/E 008/050221 30 has also beendescribed (Kim et al.

199 S CIRTRATOR TSRS G028 fo GrAAR I alERE- pRaigetul for
Scr%nwmedfmchnh@r@mt@@m@i toibtaitiavaiB josMagd- ik emateryathrdl  and
ost@xpatrents were performed in accordance with institutional guidelines

using mice maintained under specific pathogen-free conditions. 5Fetal

Liver cell preparation : Embryos were collected aseptically at embryonic

day E14.5. A single cell suspension was prepared in primary cell medium

(IMBNM FCS, 1% penicillin/ streptomycin) from the liver of each

embryo tored at 4C until the genotype was confirmed by FOR.

Colony assays : 2x104 fetal liver cells were seeded in semi-solid medium

10 EBtERingeMERRdeialiiNRS S8ls Cesmratt g an RRkso PetalBie ¢5DRbIE deficient
(fill€aNIeBS E 14 - 3rikily63 WeMeﬂ&Q&qu\ﬂB%*ﬂIéSﬁ@%é@@l}ﬁr&ﬁh@mm@lﬁ%ymkme mix
of rgéﬂﬁQngﬁf WWWRL(E@?E W&tEFJ‘S E@S B%P]% (;}/Irfacombma II\%CSF

/mLmurine rGM-CS murlne rG murine r
E)h

Sto°T ﬁé&ﬁ%?ﬁhaﬁj‘é’t&%mm (EIRBIRG HererBF MSHIREBhdays and the
aveRaieflyp80en 1obfarll-bh iy mgmmmmcﬁmlacw@mwd

Exdeiteiingsnedisim - added cﬂté;ﬁea%é QML 0l r;%%EyL?&HHQ Y arr]dof the

mlxed vjgorously before plating 900m1 each is mix in di |ca

MeAIART §I5E LGy 'féﬂﬁ‘ ?I'GFH'B%? 8? B8 HBRNRE more than 16 ceIIs were
scoréabire duplicatd pleacs afterid ieverid ddatays or MaReplading assaySicient

(squAksd D4 fatal bvaspallsRer Qﬁ%mgﬁesuﬁe%ggﬂm?ﬁ@#ﬁﬁi %Seﬂsﬁ)aqéu TOn%/énl of
recom%t%!gx%ngl rgg@y&&egtélgs 1’% 2838 mdltceargd eCoSlomeeCs &%r%glscored avery 8 days,

washed out from the medium and replated at the same concentration and under the same

conditions. Assays were performed in duplicate and two independent experiments showed
equivalent results.

Figure 3 : Fetal liver cells from wt, MafB deficient, c-Maf deficient or MafB/c-Maf
double deficient E14.5 embryos as indicated were differentiated to
monocytes/macrophages for 9 days in L-cell conditioned medium as a source of M-CSF,
simulated for 24h with the indicated concentration of recombinant M-CSF and assayed for
proliferation by monitoring cells in S-phase after 18 h of BrdU incorporation. The
proliferation index as the ratio of proliferation in the stimulated to the non-stimulated
cultures is indicated. Error bars indicate standard error of the mean from triplicate samples
and two independent experiments showed equivalent results.

Figure 4 : Three independent monocyfe cultures were derived from M-CSF colony
assays of MafB/c-Maf double deficient E14.5 fetal liver cells by washing out the cells from

the semi-solid medium and incubating them in L-cell conditioned medium as a source of M-
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20 ng/ml murine rM-CSF,murine rGM-CSF or murine r11-3(allPepro Tech
Incorporation). After 8 days colonies were counted and cells were washed
| medium to remove methyl-cellulose until a single cell
%%%%Qeéﬁ’gloy#%vas obtained. 1x104 ceg§ were re-plated under EApfgs/0s0221
conditions and colony formation was scored again after day 8. Re-plating
a M RIE AR HRTe VI rORYE SPISHEYReR denR raMeEcrad rPRgtRged at
confltumey : After shepldthiglating o ndyidlafBic-Maf deficientsielsidndenMdCSier the

indRedifionsmtlbgayessglanies. These were repeatedly washed in medium
to remove methyl -celluJose and taken into liquid culture at 1x104/100 ml

MERYEo /o%%%w‘%ﬁva?é% HegjeorhehriamirsrapRsnytiflaiitic¥e! double
Wﬁﬁrmecstm dinestedwitle R08stzicelp sifpecpaEit 4@ smiBre-BEf double
deMt&$ﬁ>o%WéeclﬂtL§&r%mn§ﬂhmHé%M §\§r'1:05§§ém?a%:15b %rphclogy

B, %QW'[ C a{racte St cs. Cells were subjected toapartla medium € ange

every 4G4y Q&IP’F&%W LEPR T e dRR %ﬁfﬂﬁ'@'@v@@f‘g%ﬁﬁ&“’wws
C./p. f@iﬂ&fﬁf@fﬁ@ﬁf\@fﬁﬁumﬁﬂﬁwgﬁfmwlastsdaﬂaltaiﬁle“émﬁé'm‘ antigens

of @@Lm],r)awi@r@dé%%@ 8 PEHIGRHT Emé‘ékﬁ% e RONARORR MEHHR - positive for
mo were Ituredn nd 35 HEQ in L- ceIIsF%rowth medium

(BRX 31(5? es Al g@ﬁ\lé"%ﬁ t& 185 FERicie T th%%yﬁﬁ%atﬁ’ﬁ’r for the
9raﬁ%‘é‘ﬂ’é‘ﬁ]@%r@éténth%él@%éf@rgmvkﬁt@ 7606 auhflUecyeadryibdidghmarker
Tewas, changedriekarlls Miprspatant mediony (MM BEddhalide Na e B-

4069PC 5 1 and. 196 Penicillin /

Iyn@{r%%%ﬁr%?kc%\{gé ié%atagr?tw WA s%ﬁﬁzﬁZd@ f%g&%%ygﬁ gﬁ(? ?ur%er?ér%/élglﬁw{ures

*Wascaiéfde‘der@r &%H@é%‘ iy s” Bfeepiesl | ditngbrrsis cashdetipesaltanEACS for

ingbsiWiereqaoete thamgk filkere dnwaughd® @?é’@ﬁcbjtﬁ@llll’saFGrSé@Fﬁﬁa%@HWéocym
ININg cells we e resu

R e B B ol PRl bt

Cerﬁﬁ’ﬂlBBBW%&@BQ?%?%EBWM%HW& 1x106 to 1x107 cells/ml followed by
incubgtion &t BEifetida ofimeitagytepariiucikifesk-fiMarachwaseisrenaglonald of

ag e HRCHIRS. &W@@%@Wﬂ@ﬁ%ﬁ ke I(I%@m@rg{ib‘f& agé”}'eﬂ%iéggﬁ%% mé)nths old

antigens were purchased from BD or from ‘eBiosciences. Atter was
mi E%OWH%@&%%M ShNIplRE M prdestelinst tsfat eseelisib2 months
of apachineiiBdritnt Dickinsoiid 10e@an JoseirGd) 1 MagmeteantianalysedrF and

ana\Mé@&%u Qﬁa‘@r‘r\}(}cﬁﬁ%@m A%l&k*fbsg'a}&fﬁﬁl%m%r%‘a%ﬂé%f colol(}lle?: in wit SA) or

rescent beads (Molecular Probes, 1 p

IS as
Mo e o D e PR B B M RENFORTHS oli rom
wi gonicatée Vo 1@ fintealsmatad Secondseachcdlt plafdaehdsoluiohavasan of

dudl’&i@%@ﬁxﬂ&cmﬂhﬁ%&%@ﬂﬂé@'% Riplesfo @n*&%tﬁé @%&lﬁd HMEMRNor an

mdrwc{uanI %?ed with PBS, fix Ef%v ;t(ﬁ E{% d {;:mal zed f|0\!N .
omefr RELARIBS tOH Dickin OBBREINATR\p!c0d of wi

or M@E@ﬁé‘ﬂﬁit@@‘lﬁ*ﬁeéfﬁ@m@wﬁgtmumwgwmredt@ a-sirigterciiiosaspeedion as a

soumffemmjwewﬁua@éeﬁlaq)%éagw@awa&%ﬁaw&énﬁ/as@ WBM@—E)%ra h
of %%If%gc“%rgdégpégygh 100 m SI_%shed or&can t|§ either lXEQLt%tg Igumber

andr suspen e €O inje
of Cﬁ“%@bﬁ@ﬁf‘%ﬁ%ﬁ%@é‘%’é’@@@ SRV fail vein of lethally irradiated
(900-1000 rad) age- and sex-matched Ly5.1 recipient mice. Irradiation
wagdapa-pileast 4 hours before cell transfer and mice were kept on
antibioticsin the drinking water for 4 weeks post-transplantation.

MATERIAL AND METHODS

Mice : We described previously the generation of MafB deficient mice on a 129Sv-
C57BL/6 background and their genotyping by PCR with primers for mafB and gfp, replacing
mafB in the knockout allele (Blanchi et al. 2003). The generation of c-Maf deficient mice
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Proliferation assay Fetal liver cells were differentiated for 9 days in M-CSF
25 containing medium, washed in PBS and plated in a 96 well flat-bottom

W@%%s%tgg&gooo cells/well in 200pl of medium containing theﬁ%gj&(?tﬁgsl 50221
cd Al At

concentrations of recombinant MCSF. After 36h BrdU was a ina

concentration of 10nM and 18 hours later cells were fixed and labeled with
has At BPEER B R Fd iR thd ProtobBiBi5 28 Sriffdrafifeay sEacsRge o
obtawlohfeigikidvat(Rochetat #avhieh7 22@). BrieflpseamlIstwverkiziashediboMaf-/-;-/-

emWiiB3AMasRINgSpiuToR 3pgdnsabated Wit A00RkORIestian L0888 lnes using
minutes the EIITISA[E%[actlo was stgg%%ed by adding 25111 of 1M

_After 20
mmﬁ%gﬁa?ﬁg HELSBEF 15 SaARAL AT NEN S a spectrophotometer at
450reta WerZedsrosebPCT/REDPRAGSI050 20 b GRIRESWLEAS at enfatBic day

Eefﬂwgtﬁ%uézl@eg%ng@usﬁsm%%gé@gu%my%mﬁé@%%ﬁm Wy@im @mi)%og FCS,
o 1OIMIN otential sinc a eficiency Is neonatally le , W n ed .
196 R I ST RPN AL e iarer brE e ShEI ST, fhe Ea sl the
gerfeiaives PRTSeddmingfor 5 lineage specific surface markers revealed

:no gnesmaliies of Jin&a@s G’eiﬁ?ribhﬁ&@?}c@llé\ﬂaﬁ%’r@-%@ﬁﬂ@ﬁﬁie@érﬁﬂé&)u@ fetadium

jver,. T aptify .t mber. of cells that co roli tive in
o B G i e B N Bl B st 2 v
or ﬁ?@lﬂh;k/@@ﬁi*b@WéT@Wﬁ@ﬁéwiﬁ%\é@ﬁypém|6§éa¢@mmi@m¢@mitwth 10
ng/@lnaix feCyteKIBES (0 Ingiril InbricdM-EB e SPCRoang poLfigel A3-CSF ort0 ng/mi

individ lid cyitoki -CSE'SM-CSE G-CSFE or 11-3, .
TR SR T S o e
300&7?%‘?@?8-' grigiTicseReebim e 8 B ToBRArMI AN CRTdRiv AN Bwshitibragded
to t#m@ypbm&thWWEﬂnm griewiin Wd@ﬁﬁed}.ﬁ@@&%lﬁ Ibe'S_cﬁél@lmir)(@@OOml each of
thisCRRAIHORRiWes8Rs-PIAL YRS of AP IBRIFSUAMABRJRIRE UAEMBbre than 16

range. Furthermore such an increase in monocytic colonies was not seen

cel R ERIEANTFERIF YRR ER AR Betn 95 i ells (not shown). This
indiBamatitatabsagembinédf |68 loiwaiBiander-Matbresuticsbaen in semi-solid

meGFEASASMNTREHOT CalR-SY R HSE, *@téﬂ%_@@é’%&ﬂ!%@ééﬁs%@&ﬂé& #th 50
/ng/rglcgjrc]i cﬁ%e%es. iafl? c-_g}/ll%d?uble deflﬂﬁant CFU-M monocytic (,:eIIsA‘ft 8
YR TETEARCERT B0 Mol RapHEng T NRESEOT 550 Mrereataliad Alter
daywesinee | afBc-Mafigdfisientedoneesticeetisdnairaiedd selfhahewdb remove
metPOIRBliAbwe iRptediligesesinkiRpiatinghabiiy iceds. fiomMalR/Giafe-plated
undielicient GEULM clonies. Ip sudh asqays colonies et waghed ot flom.
fethocal diso AR & h ISPl AR A SaIRE WREKHE BRaitions Hpting
wagresraiastHueefingitures. 25As shown in fig.2 under GM-CSF and 11-3
congliitons eplmaiesCcaitdeadrplateddpindiomaiand. MatBieMat piating only

icient assays for 3 times byt na.colonies formed after the 4th re-plating.
Mo R B e L B QB W ] MATB CRIACG TR were
repGakrel b BESRASHI MRS ARl ifey rilelests andr ediohist dissistigulture at
Ix1disappenmriafier the,seconcbiipiRingciaiBs-Malideticientgells weras Ne-
= L%Hé'n fin Iy, IpCERRs! 0 olonies in M:C t ,

I e e e SN i dol it ke Jturo i

recBRPERtnTBHHS IMEEHE HERHIRE abiliffaolispedrmudiy sarreisalighd Cells were
sub'@mt}b it_a M@ﬁ%aﬁ@MgﬁMﬁMﬁmm&y@&tSﬁ@\mim@ easftdeie medium
chaRERIEGERYIgN iR Lesponse to

L-Cell supernatant production : 1.929 fibroblasts (available from ATCC: CCL-1)
were used as source of murine M-CSF conditioned medium. L-Cells were cultured and
maintained in L-cells growth medium (DMEM, 10% FCS Hi, 1% Na Pyrute, 1% penicillin /
sireptomycin). For producing supernatant, cells were grown to 70% confluency and

medium was changed to L-cells supernatant medium (IMDM, 2% FCS HI, 1% Na Pyruvate,
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35 M-CSF : To test whether this increased self renewal potential was due
to increased M-CSF dependent proliferation of MafB/c-Maf deficient

V%@%gg}ﬁg %jle differentiated fetal liver cells of wt, MafB def|(:|ent/, c-Maf
cient or MafB/c-Maf deficient E14,5 embryos into WO~ FCT/EP2008/050221

%O 081084069PCDEP20081050 22 1 33 monocytes for 9 days and then
it bl RS eI A S ERR BEIREL Rt SALCsTaN Gt ford3ghandsTurther

meijenmuetiitetdddtieiraratthaf DiNAssiithegsiSdatiresipense sadi«Geh @86t both were
po&%@gﬂ§hﬁgrg&eﬂfrzr@[@€'\f %@E%'ﬂgéxapﬁ %’F@B%‘ ggqtuheﬁg afe ofBrdu

inco fter 18h in stimulated and unstimulated cells. As shown in

s OVRTERER & PR SO EB G B e HGHFPAGACS
megiholfébativE Fespohantodds@ B F ol Sdntrast MafBies iaf Reficient concentration
of mobwtmah%%@m £ @N@&%Wﬁf&%%%cﬂi B ‘%"*@%P%B lof ﬁe\%ﬁﬁﬁ%}% ¥ dijuted,

ﬂuo F. This |nd|!catqd thagt the observed continued expanS|on
dre?cfg EmORO AL s RIS strdGHY iNEreakiod SoliRp i hramiapsigsnagainst
MOKSSHHHEETS WeGSTErAGvRIBTVED defitient Biowaoytes édirbeashing twice with
PBmhamr&ng@@i léh'%\l’l_ygeﬁff %atﬁtw,@o;gcgﬁliw@ m@%@md%%m%%@&&ﬂ%%kmn
n o further test how anced self renewal
saf §%S§F d&e(?p(i?na ent pro?’?é}ra{T e e&p‘ﬁ%ﬂ? 899 ﬁﬂ?@}@ \ISFER2Iekpson) or Flowjo®
s0T8ffbcytes could be maintained, CFU-M monocytic colonies were taken

intosigmudoptibure anchgulttrekinthe w&gem@zgéd}ér%@@%mn@ -8851) were
wa gﬂegl%mceuﬂdg{erq fgat;é)ndltlons the \i}%ll continued to proliferate and

expand iR culfire. ourCeI‘?%usﬁﬁ%ﬂF Mdeiiardents defaaisor 10
mt?(ﬂWé?@hﬂ erfagts gadvéfatinbmesayduting wesiddubatgintaimeshing b GSE-well

pla%@%%'t@r&ﬁ%%lm éﬁ&%ﬁ%g%%e% menHSW %QQ&JWWS)QBF% and
drowth or crisis. Tv[\%\ Vggu lations went into crisis af passage 1

an%%e??e IR TR & 'Oy B Ripdespatsage 24 or 6 5
morRRE& RN ofegratitotedamiseen ferptesontiivbos yipeduitns farsi@le cell

suspEHBE WHROIHAISIS- Bl W LMD . EHSt BWHNSHIYERAD-19-PRFSRES were

0 hre fth ulatlons (n me 6 and 56) are shown in
o B B e R e P e e
Suswﬁ@daérfveﬁ%ﬁma@&% EsLnkatisn bEEBNEY eelts at 120 6oMRPRIMBSE were
;njekmﬁs;ﬁhermeda‘nm@mnﬁlwmweblau%@%d&dﬁ@@@@%ﬁd&@&#%%%%&l%%ﬂ“ys 1

u ce|ls obtainable yvjthout crisis in lon
Fm?erm cu%beﬁérﬂgv(ﬁa%pggﬁggla%g ogée rets%}\ ant%er%) : catlréarrf ae’ét%?(gf"é?qé’é%te kept
on apivpties MiRerdtn ke Wﬁ@ﬁ@&%ﬁﬁlﬁ@éﬁtﬁﬁfmwatw ‘monocytes
prefentifemtipicaligaplumeaiiadouting W@Qd(ﬁﬂf@rhlﬁﬁté@b@r'tﬁfsd%‘y)s in M-CSF
theqretically be suffi tto erate the total monocytes of 10
Con%ﬂ]%% eegpqe i sél(naﬁgily ghéleép?l? d%%‘j i %ﬁa ml‘% Ehp'ate at 20,000
Ce”?ﬁ%ﬁbﬁyt%?@%én@f impigsFEaifinies Haviedicatrdnadmenioditesmécesphddent M-

csphenstype B%MNAM@B%&?Q?@P&QGA&H&%%@ SOTSHM QSN WS LR celis

Werghﬁxgreseﬁ:%olf !YI Q§F fo (ﬁend en ds of time maintained a
onocyte/macrophage bhar Vﬂni‘gl g, 5‘53’5\08)%591”,\;‘16&%} proliferation

ELl%f%@Ht%ﬂg@ﬁmé@ ﬁ?oche cat # 1 647 229). Briefly, wells were washed 5x with

washing solution and incubated with 100ul detection reagent. After 20 minutes the ELISA
reaction was stopped by adding 25ul of 1M H2804 and the colour product was measured
in a spectrophotometer at 450nm.
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35typical macrophage morphology in Giemsa/ May-Gruenwald staining.
Their appearance in culture under phase contrast was less flattened than

%&/&@%@ crophage cultures, which is WO
%99PCT/EP2008/050221 gg likely an indication of fHeffEP2008/656221
continued proliferation (fig.5A). FACS analysis also showed that the total

popﬁ%&%’?ﬁc Maf/MafB deficient cells expressed the typical
modﬁaﬁ@ehﬂﬁaf&@n@p@ﬁcﬁm&ﬁ&&%&&&uﬂﬁﬁ@Iﬁba)eMeQMOCytlc colony

fortkiRd botang F"CQBH@'MW&@%%Q% S%d?ﬁ’ﬂﬁ e%ﬁg?c aq:y%&cj e &ffect of

a%@ CD8), B-cell (CD19), erythroi granu ocytlc
M l4es ?ﬁ@bé%%f C'ﬁ?%&ﬁﬂ@%ﬁ?&ﬁﬁﬁ@ {bW%ﬁ%ﬁ@%f WeCSA Biitsiwiping for
lingigh apvoiiivtss offMteCBEHED 1tyyuisi obhservedrtaabeupoegiaied, distribution in

MaStigaRstingdbahihese cellshave,the potgntial JyrtPeC Mﬁ%ﬂ%@@é\wﬂ&h could

ﬁ:? SU pressed b?/t e continuous presence of Furthermore
PreRiE

GRSt eeﬁge&mb%mvﬁ%awﬁf@ﬁoweﬂﬁwmg@td type (WT)
corﬂmb@i@ﬁ %@mﬁé%v@e@maM@etwmanﬁleka pletigd cptasestargedi tn aiteuntsith a

miflepEot@idatex hepdsmia ﬁegmﬁa% fgghsfoﬂ%&g\gﬁ;ﬁg%d cytokines

ro r pha ceI I|
(M gsﬁérvpg%%%’esgﬁdlga%%f thatgge Spl‘# cé’ntlW@B‘ﬁ’f&lf@?@ﬁ%ﬁln((éﬁ%w were
S‘gﬁ'ﬁf%ﬁli@ ﬁﬁﬁrﬁﬁé%ﬁ)hﬂﬂﬁﬁm‘éﬂﬁﬁéﬁﬁﬁﬁﬂé i fighyedi fie iitiatdel et cells under all
coﬁumchgmmmeﬁg@yt&ﬂmaﬁw@@md 8S. %%538[: @M@;&M%ﬁﬁ@&ﬁ'&'ﬁﬂed conditions),
0 cr s do not develop malignancies_in vivo
Wh%%%a%syég?‘ §’ﬁg%mg eﬂﬁcj:?énq;elrr}lq%ﬁreg is aiﬁs% Sﬁsrgﬁgjerar?%? maligifaRpre such an
IncipgRe ifrmencsylic Aokt TREYIeUREmRepdtdnti dvaliGaBocoritel fisfitist foetal
irvwosgﬁm@; W@Wﬁﬁm;ihtﬁﬁhf@f‘mﬁﬁﬁﬁ%ﬂﬁﬂgﬂé@%@tﬁgit nrt]mf:@ AMBN-Maf resuited in
ient iver cells and ohserved the reconstituted
an ?R%e f%%%@ﬁﬁd%d%geﬁ%%sqﬁn ?S o analysewhether iyl RS elpigyeloid
Cyt?}?‘?ﬁﬁelo -proliferative disorders Would develop. So far 8 mice were
reconstituted at 6-8 weeks of age and analysed at 8, 11, 14 and 22

MoRiae:0f Aae R IAHE T Alautush IS%IGR Iyé%%% maximal life, sp aenngamfed self

mouse. During the whole observation per the-mice appeared norma

‘"e”SH’&‘sWSﬁYn'B‘ Y dTébBi‘ﬁ‘F&FtaR%&ﬂa‘f"b%“ﬁ%&?%&l%ﬁs%%mnmOcyflc
cellmonthssiedveet revmmal whitetknod: cedteounéssarid mrphﬁxjaﬁyfwltbro@éns from

b
iipien gt o9 ol Y AR AUSS NERCHIGR I3 v

e R ISSF At § TP RRIAIFE P b U FEP S MR RREHS TR storhoce

cultgsn sacrifice, dissection also did not reveal any macroscopic signs of

Ieum@m\,&hw@@%%@mg@%@rﬁ@té%a@ﬂg &%%@'@B@%%%%Eﬁé}%‘a ‘both
from ngangw / g e{,stologagal st?lnlgg of cr¥tos pins from blood, bone N
AW, SPRER EhI PEIRBHES PR (Ya &M@’Eﬁfﬁ%@éﬁf@ﬁ@ﬁ‘* Fe-
p*atféakﬁefnwtsassﬁytrrasr@ﬁmn@f@tmcdﬁs@ayeeeno\m*&rea@emmmh@@ Doedls were
obseétB A Lpr@@emi@s sustaaeisRarkehBrefle (@R, Pa)r@é@ﬁlbﬁs‘ﬁ’b%bgléét Mer the

ature ere obseryve the bone marrow. This indicates
Sect% el\ﬁaaf %%ggéwr{ﬁ m%er%&%/qes a’ﬂsd m%rﬁoée %&l\‘?g@“ﬁ%&é‘ﬁg chfFreasing
ﬂun&ﬁﬁmebf@*ﬁai@ﬁdny"éﬁbﬁﬁr\@t@ﬁh@o%hé&w@iafatgpai@ac@m Wieh ddarB/c-Maf
deficusiogtbematelogie paibaRYiRScells had the ability to specifically self renew and
expand in M-CSF.

MafB/c-Maf deficient monocytes show increased proliferation in response to
M-CSF : To test whether this increased self renewal potential was due tc increased M-CSF
dependent proliferation of MafB/c-Maf deficient monocytes we differentiated fetal liver cells
of wi, MafB deficient, c-Maf deficient or MafB/c-Maf deficient E14.5 embryos info
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WO 2008/084069PCT/EP2008/050221 35 c-Maf/MafB deficient
monocytes from aged mice can be expanded in M-CSF culture : We
“y&a% %{mlyze whether c-Maf/MafB deficient monocyte/macro%g;&g{;g_s0221
with expanded self-renewal capacity,could not only be derivé& 18 7
embryonic cells but also from terminally differentiated cells of adult or

MOROEK G AnEIENF Hsarsia HRedRarS Ghte thith AiBrsarR AeTatines of M-
CSfefomsfitovecswitle arbiaiBis MefideficienDRamnsatdipesatic systerseaul MBS E and

estBypandaddn dvbs@@gn%wm&%mdc%ﬁam mecgm@ém&%@?ew&% 8hin

edjum. As shown in |gure 6, monocy tes from wt reconstituted

ST ST ot O Aoty kBt 0. 85H HeNeRul<inesi Waigoncen
moggpeetedhByedomtrabt, 'e MeafiMef B defiepmient whitcCBIOEcellsigave ke c-Maf

deﬁ@&FMWW@'Q%%Q GRLIgRe 10 W%?Q%'Q\ Mofse to M-CSF.

culture eth r this demonstrated that the observed phenotype is not
T e - CR p R AT SR VERREg et monocytes i
du%ﬁéﬁw@élmféﬁ@ﬁél ahdiju sty ol iferaterimigaitiere fitidtetBmonocytes from
adult aged mice. c-Maf/MafB deficient monocyte/macrophage expanded in

cult o] heral tls ues after intravenous injectjon.: To tes
Whe gg%ﬂ% %glﬁécu tureﬁgg(%a gd &M %/ﬁ/lg?é Hiestodita r%%?a%ﬂwm for

seveoph thending rrodeer inh enal tidbaest k& fm:mfna"rdinmrtaeytest W long this
inj Ix1 06L /Maf eficient mono cyte/m ro
eml{%%/(g%%gusﬂ?o y%{eﬁ}g 25n e% y!s‘,?eda H rcﬁﬁy %\ﬂ? %afdeﬁc'em
mopReXiRmie |ﬁ“ﬁé‘ﬂﬁiﬁ@?aﬁ%éﬂé@ﬁﬂ@mcMiawammi@masevveio liquid culture
andbsieuxetlithieGRkbfre 20 URDBF callgameg ﬂ\%@%mb@dﬁaéh%gé‘éi@ﬂwmm the
0] s,QN e spleen fro 24h This indicated that
Cengu?é;ﬁé%%gag%e E(J:H!I\élFelulafEf?\/l as{g cell coulsc?c p uteéomonoc p&’é?t\?é‘ were
'“%%‘ﬁ”&&ﬁh!aﬁ&ﬁg% Vies! WitsrenbsroBuoso Ped/ EReiDe/0stRYs 36d could be
maRERERENCES: bakirmiby Kishimcte It Releof paterdgukioré months without any

sagﬁ@cébeM%& ﬁtﬁ?ncrg%rr%%wa&l L 199 s g'g 8¥ dpawe 16 but the

Alderson MR, Armitage RJ, T Strockbine L ans

o HBGINIE! STMPBYBESDASY HartRPPRTBHBAASS Sragumatisnvby one of hem
haschytekiestamd tacthuatiom elifuon doytésimnthe Wgaoe fotsCR4GIEXpMEE. The

groJ«%S&Ne% @990%%5%%”9@\5%@@ M%HQ@%@QB}@ %m%aﬁl(g) 42, 46 and 56)

Ruiz Parrillas

areﬁ nan'aefﬁq H. %HTCOY))Z@’N neaﬂ?j RARAEAGAHSH0ST 2RI BEeadNe Frlingsagain.
Thagrrivedbepuledanyoould also be cloned and at least 6 independent lines derived from

individual cells of early passage populations have been established.

The total number of cells obtainable without crisis in long term culture was
calculated to represent an amplification factor of at least 10'°. To illustrate this enormous
amplification factor, the monocytes present in a typically volume of a routine biood analysis
{about 5 ml) would theoretically be sufficient to generate the total monocytes of 10 Million

people, if similarly amplified.

c-Maf/MafB deficient monocytic cells in M-CSF cultures have a normal
monocyte/macrophage phenotype : c-Maf/MafB deficient cells that were continuously
cultured in the presence of M-CSF for extended periods of time maintained a
monocyte/macrophage phenotype. As shown in fig.5A c-Maf/MafR deficient cells showed a
typical macrophage morphology in Giemsa/ May-Gruenwald staining. Their appearance in

culture under phase contrast was less flattened than typical macrophage cultures, which is
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Banchereau J, Steinman RM. Dendritic cells and the control of immunity.
Nature. 1998;392:245-252 15Becker, S., Warren, M.K. and Haskill, S.
I lny- stimulating factor- mduced monocyte survival and
Wg%f'?"eren%atlon into macrophages in §§rum “free cultures. J ImmdAol 2%’%@"0221
N.J., and Lewis, C.E. (2002? The

“k%léndf’ﬁﬁﬁ%‘iﬂ ‘%EESE%‘E@B"H%?C%?JH%@@QWrﬁ%ﬁf&ufﬁﬁ%?é?%ﬁ also showed that
’fhelmﬁhwtlom@pﬁofahew anficidddiierapietidPathel20186,2546¢265.the  typical

ﬁg&%@cﬂésw Mwé(k%%am% lafon | cﬁw '%‘t?)t H -§§#%“%M5TQHB%%W;H
(C% e

| L, Graf T, Hilaire G, Sieweke M Iciency cause
#@gm?%@fﬁ%ﬁﬁ%‘ge@%ﬁsae%&fafapém%%@ym ofAnRait (Tor
11 Newrstcg00E0 L BErGy 0RIST0D). In cultiBisornETnB3, Kawakamt f M-CSF

buiM@ﬂ@i@W%rﬁ&%ﬁ@W@@meﬁwms%@QM@ gér@#ﬁfa?@dl Qﬁzﬁ[légé(’tmg that

C c te and effector cell characteristics. J Immunol
**”eié)?%i’%”as"én STl o i%uaﬁﬁe%ﬁ% 'ofr i GRS CRPSWPRESSREY B the
corfigetR POHgTand KitéticshofhamorearyMatitieBhaefesedudeits axhibited typical
moﬂﬁ@mm@apﬁﬁé@tﬂﬂdmv@ Mynwaa@agsés@dam%%@g %Q@@N@@diarge

Cal Med. 3019
o DERP L b 200237 ARG R e BB e s
or ke Bosvelhaees HigSEparation of human perlpheral blood monocytes

on qm@i@uwsr@@@sme@ma@mrmmémmWsr@sk@m%@atm@&iliﬁw@&aﬁon in
reoll). J.1m ethg 198 9 - Brossa :
ol L DRI SR - oo R e ks
mo@@ﬁ@%{ﬂ?ﬁ?f@?f@ﬁ@ﬁonal human dendrltlc cells from adherent peripheral
blood monocytes by CD40 ligation in the absence of

grapulacyiemaciopbage C%ﬂw&ul%m faeiat, %za 151938 DS develop
92(11):4238-47 Brummelkamp TR, Bernards gami As ste

malgneniifs Rore€¥on df*%fﬁaﬁe%té%?fﬁ@ F@R‘i‘ﬁ@“ﬁ%ﬁanﬁ*ﬁahéﬁw @énsobserved for
maBrienc&a2002ankdr d9IR 966556 k50 Ep R0 IOMBL2 o conirol for this

posgﬁm?r\%’w&@rstﬁf@@%tﬁaﬂ?%ﬁ@%“@&l it ACKRANlf A l@%roué}%ed%fh{\ 1t fetal

Single hemato%}/metlc stem cellsugeenerate skeletal muscle

Vel ETh SER RS VAP M GCe8PTer0t for extepdatgiods r:?f t#“ﬁe@oﬁaiyse
whdiheamgaBoodelkabinta (2004 oHedlitapoteticdBany slomo deeytin cBls@re mice

wert e BMAIAISRHELHE RRRAOGY IR IUSIRNREFEEI St BOlIN NVESE B3months of age,
the latier of which is close to the maximal life span of a mouse. During the whale
observation period the mice appeared normal and showed no sign of discomfort. Regular
blood analysis up to 22 months showed normal white blood cell counts and morphology
without indication of blasts or abnormal cells.. By FACS analysis monocytes had a normal
CD115+, CD11b+, F4/80+, phenotype and no increased numbers of cells expressing
immature or progenitor surface markers were detected. Upon sacrifice, dissection also did
not reveal any macroscopic signs of leukemia, the spleen presented a normal size and
healthy appearance. FACS analysis and histological staining of cytospins from blood, bone
marrow, spleen and peritoneal exudate did not reveale any indication of leukaemia or
myelo-proliferative disease. No increased numbers of cells with a progenitor surface
marker profile (CMP,GMP) or cells with blast or immature morphology were observed in the
bone marrow. This indicates that c-Maf/MafB deficient monocytes and monocyte derived
cells can contribute normally and long ferm to the hematopoietic system without causing

hematologic pathologies.
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c-Maf/MafE deficient monocyte/macrophage expanded in culture home o
peripheral tissues after intravenous injection : To test whether in M-CSF culture
expanded c-Maf/MafB cells would emigrate from the circulation into peripheral tissues like
normal  monocytes, we reinjected  1x10°  Ly5.2+  co-Maf/MafB  deficient
monocyte/macrophages intravenously info Ly5.1+ hosts and analysed their presence in the
circulation and in peripheral tissues after 4, 24 and 48 hours. We observed that CD11b+
donor cells were detectable in the peritoneumn from 4 hours on and in the spleen from 24h
on. This indicated that in culture expanded c-Maf/MafB cells could contribute to monocyte

derived cell populations in vivo.
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7. A dendrific cell according to any of claims 4 to 5, which is further loaded
with an antigenic molecule. 8. A pharmaceutical composition comprising
, macrophage or dendritic cell of any of claims 4 to 7, in
@%@%@g&% with a pharmaceuticalI)é@cceptable carrier. 9. KCT!EPZG%/OSOZH

pharmaceutical composition which comprises the dendritic cell of claim 7,

loaded'Hithdn EMiigeMc Migeetrleqtiiediested varkneness. Ukadof 3-derived
verhosiogy teffinacr ap Hagesend erdrtioreefbateo g tanyf gfodtaimstatitod in any
radPhdhEMAONTAGIE o dupdicamentintendad fTathe tiggiment of a

disease selected from the group consisting of a cancer, acute or acquired

immunodeficiencies, chronic or acute injury, wounds, degenerative

diseases, autoimmune diseases, chronic inflammatory diseases,

atherosclerosis, poly- and osteo-artritis, osteoporosis, infectious diseases,

and metabolic diseases. 11. Use of a monocyte, macrophage or dendritic

cell according to any of claims 4 to 7 for the manufacture of a medicament

intended for regenerative medicine. 12. Use of a monocyte, macrophage

or dendritic cell according to any of claims 4 to 7 for the screening of

drugs. 13. A method for generating and expanding murine monocytes,

which method comprises the steps consisting of : i) isolating monocytes

derived from a mouse which does not express MafB and c-Mat and ii)

culturing said monocytes in the presence of M-CSF.



CLAIMS

An ex vivo method for expanding monocytes, macrophages or dendritic cells,
which method comprises inhibiting the expression or the activity of MafB and ¢-
Maf in monocytes, macrophages or dendritic cells: and expanding the cells in

the presence of M-CSF or an agonist of M-CSF receptor sighaling.

The method according to claim 1, wherein the expression of MafB and c-Maf is
inhibited by using siRMA oligonucieotide. antisense oligonucelotide or

ribozymes.

The method according to claim 1, wherein the activity of Mafl and c-Maf is
inhibited by using mutated MafB and c-Maf polypeptides which compete with
the wild-type Maf3 and c-Maf.

A monocyte, macrophage or dendritic cell, which does not express MafB and c-
Maf or in which the expression or activity of MafB and c-Maf is aboiished or
inhibited.

A monocyte, macrophage or dendritic cell of claim 4, which lacks the MafR and

c~-Maf genss.

A macrophage of any of claims 4 to 5, which is selected from the group
consisting of microgiia, histiocytes, Hofbauer cells, mesangial cells, Kupffer
celis, peritoneal macrophages, alveoiar macrophage, epidermal or dermal
macrophages, marginal zone macrophages, metaliophiiic macrophages, Red

pulp macrophages, white puip macrophages and osteoclasts,
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7. A dendritic cell according to any of claims 4 to 5, which is further loaded with

an antigenic molecule.

8. A pharmaceutical composition comprising a monocyte, macrophage or
dendritic cell of any of claims 4 to 7, in combination with a pharmaceutically

accepiable carrier.

9. A pharmaceutical composition which comprises the dendritic cell of claim 7,

loaded with an antigenic moiecule, for use as a vaccine.

10. Use of a monocyte, macrophage or dendritic cell according o any of claims 4
to 7 for the manufacture of a medicament intended for the treatment of a disease
selected from the group consisting of a cancer, acute or acguired immuno-
deficiencies, chronic or acute injury, wounds, degenerative diseases, autoimmune
diseases, chronic inflammatory diseases, atherosclerosis, poly- and ostec-artritis,

osteoporosis, infectious diseases, and metaboiic diseases.

11. Use of a monocyte, macrophage or dendritic cell according to any of claims 4

to 7 for the manufacture of a medicament intended for regenerative medicine.

12. Use of a monocyte, macrophage or dendritic cell according to any of claims 4

to 7 for the screening of drugs.

13. A method for generating and expanding murine monocytes, which method

comprises the steps consisting of

i} isolating monocytes derived from a mouse which does not

express MafB and c-Maf and

i) culturing said monocytes in the presence of M-CSF.
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