METHODS OF CGENERATI NG HYBRI Y CHI MERI C CELLS, AND USES THEREOF TECHNI CAL

FI ELD The present invention relates to hybrid cells and nethods for

produci ngvbybrodi®mel | s. I n particular, the invention relparat20m/doytsi d
cells generated fromthe hybridization of at |least three cells where at

| east two cells are derived fromdifferent |ineages. The invention further
relates to the use of hybrid cells for the expression of proteins useful in
a range of diagnostic, prophylactic, therapeutic and/ or research
applications. BACKGROUND Any di scussion of the prior art throughout the
specification should in no way be congidered as an adm ssion that such
prior art is widely known or fornms part of common general know edge in the
field. Avariety of different cell types are currently used to express
protei ns MEEHODS COUPNER AN ING CELER INHIBITENG PHENOTYFI@BNASTICITY

prophyl actic, therapeutic and/or research applications. Currently, the
production of such proteins is routinely carried out in cells such as
bacteri a, TesNICATIMRGILD | nsect and non-human mamal i an cells. Cells
frequentl¥ nodi fy proteins with a nmultitude of post-transl ational

modi f i cat } %@eseﬁgwmﬂlﬁg relgigsito geftular idiHer agiatiqq angy lg}@arélwlafttpélaibﬂdawlﬁ et on,
phosphor %ﬂﬁﬂ110|5’hen6'E%1@361a%¥1&18fnand51{4étﬁ<§is' 8 proBﬁ&ﬁ'@/ {helel Qs anGe liRhAM hGH- These
modi fications are Species Specific_and, as such, the cells currently used
in the prsiRst swtherls &veersraiing ispepificededy aha dgsired BhoagtyRs hifls) invention still

post-tr anﬁllrl‘ﬁ&‘ r@ﬁ%% tmgfhyisc(ﬁ{ﬂr%émﬁ lF@‘l;rldaée*iels ith La 'c@?&c:tif QM -biff€rentiate into

post -transl ati ona I cat1 ons observed on proteins expressed from human
cel | s or worealeripmgenitarstagd. | Thej inventien fiutherrcoblstplatesdhe wsg by ridnesily in a

non- nanna e comercially relevant proteins

ei t her éﬁgyﬂgﬁkﬁﬁg%ﬁtﬁrtoﬁnggﬁg g#éﬁbrotelns or exhibit glycosylation
patterns that are different to the glycosylation patterns exhibited by
protei ns expressed in human cells. Even in non-human mamral i an expressi on
systens sBAKKLSRQNNAese hanster ovary (CHO cells, significant differences
in the glycosylation patterns are docunented conpared with that of human
cells. FoAnEﬂiamskien offHOpd@l drt thiongloutithe dpdedicatiomcshoddd mamt wpr ot @insid@xcbr essi on
| ack a functlo 6) sialylir ferase enz Oof. S f (a 2,
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Fur t her nokewlédpe isthakield. acid notifs that are present on CHO cell - expressed
gl ycoproteins are prone to degradation by a CHO cell endogenous sialidase
(Gramer et al. Biotechnology 13 (7):692-& 1995). As a result of the

di stinct PResitstonalisdtality ofattmrelll Hiregeheratr bodideridsadsraad onfuniqos phstiviin of
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proteins gwebihkd tih N@ribRh@E NAld kY GOFY hathdoefsié ”RFl Mbod\MriaBor3 I alkd&t 9, 1985;
Rademacher et al Annu Rev Bi ochem 57: 785-838, 1988). Specifically, it has
been showukeiies. ¢ keart diey netonhsindicats dew thinimap bﬁtaﬁl%‘f‘idtbéff ashslovsthal i ¢
acids to gleritff RhRicRHeRTsichRi\&ils 8HPi t striking differential
expression in seven tissues of the rat (Paulson et al J . Biol. Chem 264:
10931-10934, 1989). This provides support for tissue specific glycosylation
of the sapRmpbeditids stk REHIERA & a BlcHGdES WshiDn, th\lgl 1sef varﬁ% e Rsthd ghly
phosphoryl ated gl ycoprotéi n' (nouse osteopontin) fpresse nouse

fi br obl aspProgamiersrand skende preolybers pvith varying capacmes to differentiate down multlple or

single lineage pathways. Studies investigating the plasticity of cells committed to a

particular linecage have found that the process of lineage switching required transformation



from bone marrow exhi bited major differences in their degree of
phosphoryl ati on, which correlated with differences in biological activity.
These reswbtgiovntocat e t hat the function of osteoponti nprpradizemdone
different cell types is distinct (Christensen et al J Biol. Chem 282(27):
19463-19472). Efficacious cell systens suitable for the production of

bi ol ogi es exhibiting fully human characteristics ideally should satisfy a
nunber of criteria, including but not limted to:a) derivation from human
tissue; b) high density growth in culture; c) exhibit comercially viable
protein yields; d) allow stable forei gn gene introduction; e) permt gene
anplification nethods; f) allow use of a parent cell for nonocl onal

anti body production as in humanhuman hybri domas; g) exhibit stable
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prot ei n debFaadhit was, fopnd toave pecurreg oy itk sigalh percelipgnt & seHe (Lnkeg e b al DNA
and nycoplcas i ssts6Rr10881CRatiY; 0 81038 90 Bako 8 XM, bod2) post - t ransl at i onal

nodi fications that are functionally simlar to, or the sane as
post-translational nodifications that occur on naturally-occurring human
protei ns, splaicahiRkperident WamAketIeR W rusSPRSob &t prdBeSRpRARE eIl BB redbd Onal
nodi fi cations may include, but are not |Iﬁlted?t0, car bohydrate noieties on
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Cancer Re§earch 1:1285-1290, 20 1'.HosoHH§t aI.C?tgﬁthnoHo ﬁii125-32,
1991) and "ABHPB TP He"® pTEEES AR 1D AT POESE i"OHE P nRAREEY al, g .
Bi ol . CheimdeZt@d3IAGlced 47 3, C2DB3:) 85Ty 7, 1988 Borzelo eof/, Mk I 1IfBick 00:37038y
influencez%ggNgﬁ;ential commercial utility of the protein. As one exanpl e,
a subline g | wa cells (human B | ynphobl astoid cells grown in
suspensi on cultures and adapted to a serum and al bum n-free nedi unm,
Namal wa KIM 1, was used for |arge scal e production of, al pha-interferon
which is & dKHBENBEEMpR: WPFPaF @er?‘kinmsﬁgatwﬂ RORRE | 125 BRRLY . when
G- CSF pr oiRbRed Meqeation dBgbkd-docitout Miseh epecifiglily SB Mkéage belpgrAvssstidar B
cells (Airoldi et al, Cancer Research 61;1285- 1290, 2001) was ed as
targeted Pt &perkedrmice sxiubitadshareigiistics phBer® st b e@FFéﬂ%%giZ%f G CSF
expr essi on A KEShARBRGL-Kitl (oW bt ideth0s. I Eead &116 MiaQxhiel shadtterBli@gs and

t he hi ghest G CSF-producer clone had a specific productivity of only 2.4
ng/ m / day PlRBicH %R cally spel esuspntinueas selfrnevaingn stmip! iels it Reesepediff i ¢
product i Vidy1Was 7d39r7?,8|§o¢mngio e Hond enFb b YareH iabpBnMAGT ahdl @heClilityrymber was
above 7xl1 0 5cells/m (Hosoi et al. Cytotechnology 7: 25-32, 1991). Even

differentiate into most hematopoietic cell types both in vivo and in vitro. For example, when
transplanted into RAG2 knockout mice these cells differentiate into T cells (Rolink ef al,
Nature 401:556-562, 1999). When grown in the presence of different cytokines or growth

factors they differentiated into a range of different cell types. For example, treatment with



t hough the reported maxi num G CSF concentrati on was markedly inproved and
reached 4 1 ng/m, in order to achieve this, it required extensive and

| abor i ouswoeniopdi®bi on of cell culture conditions wth wyemawighwoTent r o

of pH It also showed that the medi umused for the optimal growth was
different fromthat used for the optimal production, thus creating
significant conflict between desired high density and high production rate,
and resulting in an industrially non-viable system Because gene expression
in eukaryotes is controlled in nultiple steps, which include: (a)
availability and accessibility of regl atory factors to the genes in the
chromatin; (b) nodul ati on on accessible pronoters of the rate of specific
initiation of transcription; and (c) subsequently post-transcriptional
event s at Iarieputsd sit eqasr¢rstoheto praesz rder ofllst (NS uelssrxe@tlﬁdnc “éuhoCSféileahd)prrent
specific transcripti act ha gr.eat nc n Lhe expre si on of
gones. | FublTEpS Rl Guet BT s lnher el (ulr ot EGh R, p@rfaBhr i
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regul at oryes@ntadtxebMeltsﬁntd)mdmralﬂmpmmea ak MNawite &Eenbapex osmnes (Mari ka et al .,

Curr Opin Cenet Dev 11(2): 205-208, 2001). Thus, the further the targeted

gene is away fromits usual cellular environment when introduced into the
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Cyt ot echnB’fO%EﬁFaH‘? (Iﬁe?gi‘l"%‘}rr-%yb)lm@fmﬂu %ﬁpﬁ?ﬁlém n (Myaji et al.
Cyt ot echnol ogy 4: 39-43, 1990) or pro-urokinase (Satoh et al.
Cyt ot echnal ogy 13: 79-88, 1993), the transfectl on rate and the cel |
product i v wetpdiest Y5iRg FRISERRICoRiee | IBYRSYZaLing rRlpstieint ofx prTRRRR JHmBold or ei gn
genes in BuaBRliokd @ERYCsHORRE tHat EPLELSm! a't&ﬁﬁgeﬁnh%u&@% &hopicdllFalpflsthg and
sometimes, tedi ous selection of a suitable enhancer/ pronot €r whi ch” woul d
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t he sini agravilpgges4od (nﬁwohagesarHsquenehqw cIoltsgoyld metrbn repyatainfega kool us
(hCW) na i r I ] a virus
(No- MLV CEP e e vl B8 sube SRREBACTRYER. 5 B ARG M FEp R RB0L 21 1
pronot er, Mmémglmvéstnegéﬂs@ thepe siodies sk © sxggesethgs@cm afll pladtioitei gn gene
i n Namal |ls, 1 omot er,  was_f obe about 10 tines
st ronger %gﬁ%d?% elssd?’lna pg%??%%oggorr%{a@rex ?e(s)sr?%tb Fonérﬂgypﬁ%l hi gh producer
cl ones reached productivity of 30-40 ng/ 106cel | s/day (Satoh et al.
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such as anti hodi es her,. whil st Namal wa, KIM | cells re used for
gener at i of°B¥ OH‘?JWﬁrﬁo‘ﬁB#HiHﬁW‘Eﬁ'FW fge“tf‘ﬁéroﬁFﬂgF%%lﬁpﬁkﬁ“@F'ﬂ\é\ﬁmé” '?'h‘i[‘é cel |
|'i ne unsuBfiabé @ndf@M (EIF]dHSWE\ieiﬂcoﬁﬁ@ﬁMChthNK/b‘i Todtlls RAE neXRRI e o AURRE
enbryoni c kldne i 293 has proven to be very easily transfected

with geneéMB‘? e‘f"@?r‘%? W”?)Zr‘i’d{ At ke :ﬁlgéﬁggd%)&])ee of stability. However,
proteins derived from 293 transfectants have limted use and are usual I y
suited for research purposes only because 293 cells include human
adenovi r u¥epaEmindaiaiasrvaiGlec 1hs yeverss ipeprmatipe figremyeeid lincagctiaieiBn in

usi ng thep203 ofHanle§%$' MR &PERIRd abt BRL tbhé?ﬁudd%rték% w%@ﬁrﬁlﬁé}‘ily REtddfed A
nunber of "attenpts have been made to adapt 293 cel



efficient transfection in suspension using cost effective vehicles such as
pol yet hyl enei m ne (Durocher et al., Nucleic Acids Res 30(2):e9, 2002,

Schl aegerwet20ml14199€yt ot echnol ogy 30: 71-83, 1999) or cal ecumizhmapbEs e
(Grard et al, Cytotechnol ogy 38:15-21, 2002; Jordan et al., Cytotechnol ogy
26: 39-47, 1998; Meissner et al., Biotechnol Bioeng 75(2):197-203, 2001).
However, these vehicles result only in transient expression of reconbi nant
protei ns neaning that the transfection has to be repeated for each new
batch of seeded culture. In order to achi eve suspension grow h and hi gher
protein expression when EBVs oriP is gresent in the vector backbone, the
293 cells had to be genetically nodified to stably express the Epstein Barr
virus EBNAl protein (293E) (Durocher et al., Nucleic Acids Res 30(2) :e9,
2002; Par h/&tmfﬁhecﬁéxp,res@ghﬁ of eﬂbﬂmlihgz)ge%é&ﬂ&trﬁlﬂarlptﬁﬁ(ﬂqtorsehioﬂagBj‘f EeA, al .
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hydrol ysi $ of ani mal sources such as feat, gelatin and casein (Phamet al.
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growt h factors) Neuropilin-1 receptor that nedi ates neuronal cell
gui dance) lWﬁ@e%@@ﬁ@hwek@ngdeM \48-3p3 rﬁoﬁ@d by the low cell density

cul tures obtained when conpared to those obtained in untransfected
cultures. Also, the purity of >95%of resulting protein is suitable for
research @h@[d@reptﬂsommllslemﬂtbe pdssiblagdintersiom betwren AEKR9S: MBNmdcrapbides /ar e not
sui tabl e p f ant e at egi es
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VWhilst in terns of their sequence, therapeutic mAbs have recently evol ved
into chineric (rodent variable and human constant regions), humani zed
(human se@hemos c&mﬂaad trhied iffecetigation do apgualip regriasticint eitinh rmhyeg)id-exgihnﬁd;) and
fully human antlbo m ni mse the,aller se t he
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very lim ted ds'MBPDG®AnHoh)iciRPCRRS an@fGrIDGIbIcIMat (e SumpQesto-uct-ar3. The

generation of hybridomas or stein-Barr virus (EBVY)-t t r ansf or med
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et al., HyhridmydiBEiddon & s%gface419§‘k@r]s4md %Q(b% IO\BQ&E@Q{f r@}.1.at/EBPd and! MMunol .
147: 86-95, 1991 Zafi ropoul os et al J . I'mmunol. Methods 200: 181-190,
1997) . HoW&RAB, If Irditeisiimactivatddt in dhesméadisntaey differsntizd e érathend exlls£Gokewn of

t hese mAbs, gn e ot I and
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wi t h heteronyel ol ynphoma K6H6/B5 cells (i.e. a nouse-hunan



cell line obtained froma hybridisation of a hunman B cell |ynphoma and a
nmouse nyeloma cell (Li et al., Proc Natl Acad Sci USA 103(10):3557-3562,
2006) . | rwohelomstance of EBV-transfornmation, the diffi eartauzhemnobaen t he
establishment of a conpletely imortalized human B cell line while

mai nt ai ni ng stabl e anti body production. This is due to | ow efficacy of
imortalization, the arrest of cell growh, andthe dom nant inmortalization
of IgM producing cells. Additionally, recent reports have shown that nopst
EBV-transfornmed B cells have shortened teloneres and a |limted life span,
mostly before 160 popul ati on doubling I evels (Suginoto et al., J Virol
73:9690- 9691, 1999; Toda et al., J Chromatogr B Analyt. Technol. Bi oned.
Life Sci. 787:197- 206, 2003). In order to overcone this problem attenpts
have been comuigteti to bacbmingicstber(cosindphilepr ERMotlasts) dérendingl oBtlwestrhrgth/\bﬁthe a

sui tabl e part cell~ Li r n.syst ese partner
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EBV-trans orr@ C (L) anti bo 0 tetanus xin (TT

resul ted M a r10§?la %5\6 (ﬁ fﬁg%ﬂ“{%é? Sy ?ﬂ'i“ iFﬂ @SY%’E‘%&F&W{S th%ﬂ %lough
stable pr Mtﬂbtdddﬁlthafr e&pms%i‘m tb @aﬁiulmmemsﬁ dflpartRikeinterdit, aethey BRaltighsecut i ve
cloning of tetromas, such repeated cel are i ous and
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pol ycl onalysacds. ¥si30857E0Go 06D 4 Prbd Wal AR, Gti. COAD60698BfR, Mogit resul tin
a conplete systemfor an ef ficient production of specific mAbs 1 n
appropriate volunmes for therapeutic use (Hartman et al., J |Inmunol 164:
944-953, 3Q0Qompkekit gebf ﬁhea e @fkdredtb@n has3fen IonKk? B8R bl aQMdsavheh al .

Nat Med 10: 871-87 .. A nunmber of approaches have been tried to use
human cel Eslicatsrthatyihe W@W@mrbw lprel pi whiglyp iven dastertin peessed pdy BEugce Wt h

factors, %GEdtQQQifel%eﬁgbddﬁ‘@}eHﬁit%nPr Qﬁe%lﬂﬁlly lih d SrafforRfRll Chlckad p;dg@mfg,rresent
invention to overcone or aneliorate at | east one of the di sadvant ages of

t he pri or seam (Koresae! gh Senepde- Bisi@f Uil 262 1 B5hakd NnsageSuaomRyormateWENTI ON | t
i's gener akﬂaae&@ﬁﬁyﬂﬁ)&qdexm@&omk oy BT RhoEhbPeRTBpHRSH AR FarAipébd Rt the
nore cells invo fusi on ?rea er the instability o

resul ti ng Prpgbeadgrahiofd angumﬁakwwgw Cel sn Regentlyy éé@ﬁﬂlf@ h@ﬁéhfoumhthhyblghd cells
resul ting men I I'ls,
Cchi bi £ FUTERobEOr S AR cptel bl N hactipnB P irqeLEERERL 10 BUSHEE o1 1 <
derived f gonerai¢d (DsKetar ef|d, @G&g@ﬁ%a}ﬂﬁﬂé%@ﬁ@ll cally fused or hybridised to
form substantially stable chineric/hybrid cells. Mre particularly, the
present invention relates to cross-lineage chinmeric/hybrid cells generated
fromthe Hiyhasiaiosecintly coferged thatadBCy hmsesas parcentkable cepicgy rtesahiributg ton a

e hybr i ohnes Rp8l o SRR, THIREPELENLALY RIS GShI R phtRm g LhgT ent |
It has al &es suenpinilysmagl gahtabbrapphnand]st Wat eiahrplesﬁmbﬂumablhﬁpaMneoddstylhntuod cells

f the i f t f
br ot o1 no VAT eH e eEHY 8 RBRre ARkt FRLHAC: AT s, bu
not | i m t @erived frofemeodeghythosiy bigiehi6 thap akfodemelly derived $1Sls havesdicqpadigitagl y been

found that ex ressi o esired ein b

i rer i o) BT S Bl flodset e ety M S Brn il 18-24% A0
desired prambgienset 5fapmlhdnasmmﬁowvexg}éz&amm1nymHStIs wheir¢®rai siil{ghbysbélhd cells
of the inv ptlon over, Bression lleVFlsl of WO t ar get rot%' ns may be
enhanced Bg‘ fl?fé"eglf’ﬁ‘m ‘H’ﬁéﬁﬂéo"é HPUSLated logt lexe t‘i’?i"'i’ oy ‘;'ﬂPE("PtI tf'fromthe
chineri c/ lydued ¢h £@hy Sredhis €8 thoMBMNo! @a oNGERAIGHA Ehpyacity BE tHRECSERt wérgvent i on
provi des significant advantages over previously known systens in terns of
versatility and stability of the hybrid cells. In one



enbodi nent, the hybrid cells of the invention are produced by the fusion of
two identical cells or two cells of the sane |lineage and a cell of a

di f f er entwbizomaigea9oSuch a hybrid is predi sposed to a phenotapelodiooraet ed
towards the majority cell type used in the hybridisation. These hybrid
cells can be used specifically to express proteins in which tissue-
specific post-translation nodifications are known to be inportant for
protein functionality. For exanple, a cytokine known to have a specific
functional posttranslational nodification when expressed froma B cell may
be nore efficiently expressed froma HWybrid cell that includes at |east two
cells derived froma B cell |ineage thus ensuring functional
post-translation nodification. As post-translational nodification of

prot ei ns meyentrd (Kswgseee! abrCallel 05: 8¢Ha7% pOeH) i Recerttexpdrimentsevigh ahult stam t he

skill ed agé:ifs% fived éolhxféqrﬂmrﬁoﬁle %ﬁIm&ztp%Eulﬁtho ﬁﬂ%ﬁ%ﬁ%h%g&*@%a@ﬁ@oto??sto‘?@r' ched

for a par |cu as evil den resence of
speci fi c Gbede IceIssa)ﬂet mypeurdmlt lnfaI'reloeX@rleseﬂmlnAm‘f NY pread.efoin BghDi-23ithg a

desi red p@ Haﬁlneailorr?&ll );(LSC%dloPacQso e?éfl f %‘Iimf MU&% 19?615?%){4@2550(” at ed
with a par |Cu i r esent

|nvent|on2mHDates to hybrld ceIIs |nclud|ng the use of at | east one
immortalised cell. However, it will be clear to the person skilled in the
art that the present invention also relates to the fusion of

non- i nmor Thd kiadick ddiled ammephear@ymmme dguernetsiandiag andbeitaabls edinbyduae 1 n

vitro tran fornatlo oces e iLntro uctlo of vir al enes eg
Eet oi m BRR T Sot B oA o P R abP e s S s eEeRafiy e g A
and El B, and human paplllonaV|rus (HPV) E6 and E7. Alternatively,

non-i nmor Ilse cells be i rtalised vja ex e55|o f t.he.tel onmerase
N oer 0t et B BsEsie Y oo (TR O P L S AH e e S RFIE 41
derived f poBarG& grégenforvdiit€ hF@f&@ﬂ@I&ecIﬁéﬂd@ﬁ epeioaidnbdsic ReenriBdirhddell:
Imortalised cells npy further ‘ﬁ derived from an ion that induces a

capacity f?W”FﬂH%FWﬁFWE(E?Gﬂf%“ dT@HIﬁﬂ"@h?"ﬁﬁﬂmﬁ?ﬁPE%H“PB‘EV“@%B%sure or

spont aneougelbbRfsAaAhdBdrnRRive Rempiagiltc.t AEWERE RANhihdrRissivetpbAtiré Yhel S NOt
known. It will be clear that the present i nvention relates in one

enmbodi men#hitt gnfonzdhergat, @Ha@Fﬁf%ﬂ@érthﬁedMﬁIls apdq jcease |dividipg. o) Tigerase ve

enbodi Mentyxpetif@ntd SIRHRA that MEPSdewiseb Rt Ssle Ivith 38 aliksbRRe II%fac&Lml%%ack
popul ations of cells wherein each population includes a plurality of

i dent i cal bleg mompelagy ant ge-pEprangnthskgell] @glei withine? & 8 dpysiadeupitretthad t hat
the fusi operRfissRORMRIHRD B3R eP&I' (héne?gl%q Do [9s9¢l out in bulk cell

cul tures. Desired hybridise ells may then be identified and isol ated by
nmet hods well known in the art for exanple via selective nedia, such as
hypoxant hi I I sed cells
Y pOXaNt NS TARIES LNl e i BRclciio i ok el i fsed

mar ker s, bwnﬁlaﬁh@Drwwﬁm@ﬂ@ﬂN¢@"%ﬁ%bbb@x@Ieﬁﬁsﬁﬂwﬂlﬂh@ﬂﬂbbgﬁﬁﬁﬁﬁ"@f cells
on the ba f S Il as
enrlchnen?h%¥&%”%2@%£?§éﬁﬁqﬁ%#ﬁ?éﬁﬂggaggfCa#y%@“é$§m enot gﬁﬁ“a§bge
acconpl i shedipblgtioreeifthecmvinpichenknown in the art, such as
fluorescent-activated cell sorting (FACS) nethods.lt will also be clear
that the cells of the present invention may be stably or transiently

t r ansf ect &d psssdnh aDNban&adliffemhuiﬂgioa stdlé'sis Wétliinprmmaiopoieﬂ'mlémegeshaabb@n@nrried
transient| 4 i F s %%I[led d%fel l su1rr1rr11a tr IRplad etII]tnI 1fn m h{)n?t n\qcc)ir%ové:ellg Kngwn in
the art, Such &S I AcIGdi ereet ﬁ)re Sor {8 "gene T the LKA used in
the t ransﬁesﬁ moainl sﬁimirs lnaere(dememstrgmme%giafrequnmdymfe:egedﬁs swiwhah dwfiidrdl enabl e

transf ect d ce r Q e ICI l e the
i yar of of gy s i W ihedty SR RO FrLPt Rl Hoay T ey B B enes
whi ch conﬁﬁdelylﬁethtly theolve theant bdeeligfhehdigpes fweddhatd e kkist, nahwallyexahpke, the

| uci f erase or.a green,.fluorescent .nrotei f gene. Alternatively,
the repor f% i & %Od’hﬁﬂ“%%lﬁcfaé’r‘m?l%gri ?&%‘W%’ t'ﬁaﬂswr"éfgt‘:? *ul ar conpound eg 418.
Such reporter genes are well known in the art. In one preferred enbodi nent,
the hybrid cells of the invention may be used to express




nonocl onal antibodies. Traditionally, nonoclonal antibody production has
been perfornmed via the fusion of a nyelonma cell and a B cell derived from

t he spl eewoabioard199nmuni sed ani mal such as a nouse. Howevemr/AurymloooHe cel
instability and in particular genomc instability may result in | ess than
satisfactory expression of the desired anti body. Additionally, because
animal cells are used in the production of hybridomas, the antibodies
produced exhi bit non-human post-transl ational nodifications. Antibodies

Wi th non-human post-translational nodifications may result in significant
probl ens when the antibodi es are used &As human therapeutics. These probl ens
may i nclude reduced effector function of the antibody as well as

i mrunogenicity resulting in an unsatisfactory in vivo half-life and thus
reduced iﬁhmEMQIMﬁ¢doaoydtheﬂ@bhgnaHNEMEWHumﬂﬁﬁabmmsmggésmnMybﬁkds cannot
successful | th sence o e ell. T brid cells
of “the i meeli i i RANL TS0 & Red RS ERERs” enlhe BT VB s MR

pr oduced muatltrhahabtypﬂmé Bocfella Thqeﬁi; mianyxaebdlﬂ cellvbspe@ﬂaﬂly mlﬂtei*stmdli: essC]élépr essed

f romt he ;Btp dcélﬁ an I navoerpt I n ald I’l S Wlth [+] e ra rseﬁt?a logt ed \M t h
the use of nofio dna élboaf%é 6¥8 tEEd By ﬁ% e o di es
exhi bit huiveieedBpeHd Wi‘tﬁﬂsﬂyabwcﬁfeqﬁen@dfédr@ﬁtb@l&ﬁnﬁmﬁh aDe9 goqitms:skm from

or esont | VR PRHCTSEBVESN & 7B5Y ond, Vi o oitar obawnhy bl B PBR or:a-

first cel |ach1W&&l’vﬁlhrlnﬁ1&Iddsuéde§§h0 Gfedrlcoherdorsb@ween @ hndoT-l@npheld lirdegd ed from

an unconmtte rogenitor cell; a second cell derived froma comon

| ynphoi d ﬁF%bogﬁ‘?Y‘iﬁlr cell; and a third cell derived froma conmon | ynphoid
progenitor cell, and wherein said first cell is not a nyel oma cell. In one
enbodi ment , _sai d secon cell is a cell derived fromB |ynphoid |jneage and

sai d t hirdf et obigctpf Bt Prefent ipeation Eﬂwger?%%@aequ%&ééeasq reaplotifier

enbodi MentyisadahEgSE MRGrisfrt, of & plovid!d uséRI Aaftife om T | ynphoi d |ineage and
said third cell s derived fromT |ynphoid |ineage. In another enbodi nent,
said second cell is a cell derived fromB |Iynphoid |ineage and said third
cell is astaiMaley orafivEeifolv | ynphoi d |ineage. Preferably, said first cell
is a cell derived froma conmon nyel oid progenitor cell. As such, it is
clear that the invention provides a hybrid cell generated by hybridisation
of a commp 13”%/_&%&!19' cBﬁQ&%H Hﬁf nf@h-lusRh @11 L&MuRSlble afNehal WR Roley BRROI d
cells or two rrg{md cells. The invention also provides a hybrid cell
gener at ed Hp Mg it ¢ Bisivat the greater the dusiptiity od/be sisulting bdwidiceldr Sepripinglyring st em
cel |+ 2B b BROAL thE8fn, 806K o LADR Fofichl . EbE1 ke el derived
froma comoh oi d enitor cell, is a nyelonbnocytic progenitor,
nmonocyt e, emml@ﬂﬁ%ﬁg@lls e%b ﬁ(fplmflpﬂalﬁ@hlﬂltmplﬂl particglan dv hasibeerc Gjund ghat B@’ibophl | .

As such i lyelisg o%?&lﬁie;"é life s c%Vﬁé‘éohﬁﬂca‘ﬁP%(éeH'% mﬁmﬁbﬁ&f {o%ﬁ%dbsﬁ%%at ed by
hybri di sation o el ononocyti1 ¢ progenftor, , macrophage;

eosi nophi Istabheqhumeml‘hybrld delidr Mdre pesicplandy, thaogsent] mmmdom Vglats Itq/nwhbl d cells
or two T |, h i

gener at ed %E@ﬁ%l&&epg’k b?ld CEH@%énnl'\cli%Htﬁlo&nlhgl‘l)ﬁj(?{dﬂgi{?o\{l oqr%tslegst Wt,p ﬂagenf:aﬂ;%lls

macr ophagegsu bmg iimo rRiybrid rveheter 2 Fbﬁlastl two garedial ¢e|lls ancellexhved rfrolnaénﬁfpttmﬂ hneageB

| ynphoi d | .an I Pref aid cell derived froma
conmon rryé(l?‘!l wggeﬂa elo%r%geﬂ% gj%ll'd?d indhe %%ﬂglg}s{{()%one of the follow ng CD
anti gens CD16, CD15 or CDl14. As such |t is clear that theinvention provides

a hybrid ener at ed hybri.di sati on, of aco enitor
cel ?/ t hat qgkquqqu%'rpéismfggagetenﬁﬁ'ﬁldot?’atath% Stlagl(lg BRg" aﬁn%if gogﬁg %Ifﬁ ©“lcp15 or
CD14 and tewkibiB ]:ihyrlim;hﬁ)d (j>lasa¢dys whicht low$ thyinpdoavedsi@elints.a Teleé df rnw elagitedn al so
provi des a,hybrid eII rated bridisati of. hybrid | |

Cener at od PBYORTE v 2B dpedEe o dethoenl SR breneGunst eotevbats Sngr

di spl ays dictdreashthe®enfctofs ke idctldk awdygkike) aagrbivihefastor, an immunoglobulin, a

receptor ligand, a cell such as a stromal ¢ell or a combination thereof.



CD16, CD15 or CD14, a B lynmphoid cell and a T |ynphoid cell. In one

enbodi nent, said cell derived froma common nyeloid progenitor cell is a
nonocyt e. wO0suaNg90t he i nventi on provides a hybrid cel | pgemanatoadotry
hybri di sati on of a nonocyte and two B | ynphoid cells or two T | ynphoid
cells. The invention also provides a hybrid cell generated by hybridisation
of a nonocyte, a B lynphoid cell and a T |ynphoid cell. In another

enbodi ment, said cell derived froma comon mnyeloid progenitor cell is a
primary mnyel ononocytic progenitor. As such, the invention provides a hybrid
cell generated by hybridisation of a #imary myel ononocytic progenitor and
two B lynphoid cells or two T |ynphoid cells. The invention also provides a
hybrid cell generated by hybridisation of a primary myel ononocytic
progenitova@uEylmnphnhdﬁMHbloﬁnmmachbwmph@hde@blhm&nhnnbm@nbﬂdhnent

said cell derived f rtallsed
cell . gansﬁormatttonr {go(r’ aiatnap(ie 't I){ FGFF%O% o&'r?\g/l(éd) ?%%& ersg on d'e Ld ]attoﬁ ogcelg for

gener at ed transgénibinidals.aThaa nefhodsare mmmeélchemdlex ehd prsédoemteﬁﬁblefnlt msulas
%ﬁg??gpg%&hgoﬁ{;ﬁg énsc%ugﬁ lciw gﬁgoc%/%ﬁlaar”%%ﬁﬁ‘gmg gﬁst,c'? M%P D‘UGIIJ ﬂreﬁe%{tg l 19 phl »
cells. ThewﬂnﬂeﬂmmoneahﬁmepmpMydbﬁﬂmnﬁybﬁhd cel | generated by hybrldlsatlon
of an imortalised cell selected froma myel ononocytic progenitor,

nonocyt e, macrophage, eosinophil, neutrophil, dendritic cell or basophil, a
B | ynphoi dh@@tehermmd/eﬂioﬁ pryvigdsGighifioaht| advdlma@mGf/éiqrre\&cb‘tbl?dim’@ntmet}sﬁﬁs dncel |
derived froma_.co oi d enitor cell..i.s deriv froms en

per i pher afs"BF 86 VIRS; ‘;Tgt@ F cﬁld‘ﬁ %FtB'ch?lB?Wﬁoﬁgmﬁ'ﬁrtFadﬁvd%%E ngatoR & ‘F is clear
that the umeentih@n. PMeModas tha frvdent Bv&tbh pgamer dk ednbyifbibfidtdhsatdeon of a
commonnyel oj. d rogethor C derived from spl een, peripheral bl ood,

unbi | i cal dEGFAtHB8E MyPanss % marrow and two B | ynphoid cells or two T

| ynphoid cells. The invention al so provides a hybrid cell generated by
hybridi sation of a comon nyel.oid progenitor cell derjved froms en,

peri pher all plegEpodines egs LRt RYPTf TS tes 0 BowM i Mgt S19Rfe 289 EerealiieoR 8@63 cel |

and a T | yyphokd ifRblicatihd tRNALREY o CEENCHiriBRM atios AbH cGiple SifitleN@flioh bem B

| ynphoid |1 neage is a pre-B cell, an i mmture cell, a nave B ceII an
act i vat ed PBod elfs, ér hegptappieaiat dihe preseit inveponsglichrelates t Providing a vRlRbIE he

i nventi Onnfattawo%ﬁnﬂmn%/ l?lB{ngeﬁ@tlicl paagﬂaeg ateesttdwsﬂau %a st O veftelRateOMON

nmyel oi d progenltor cel a stemcell and t hoid cells selected
from a pr &h@pieegnt invepgion ﬁtﬁmq!ﬁt@s thtoeﬂdpng a8 wé%tarduagecr e fgpmagion iofeglulr B cel |

or an eff g ?ﬁ{anﬁe§?dr eanJ]@hvaH@rﬂédsQﬂs @#tﬁ&od%%tﬂf?% afftexjaal’lﬂflleﬂ(eﬁﬁds gener at ed
by hybridi sation of a common nyeloid progenitor cell or stemcell, a B

| ynphoi d cell selected froma pre-B cell, an |nnature B cell, a nave B
cell, an aft} \ﬁl?érﬁaqwgeﬁﬁtlfdungﬁt %p?gsf,rﬁ%\gﬁtl& £16] lerAdo Bne génxan&pbficeqel I In
one enbodlnent sald erftector ce i's an antigen-experienced B-cell or a
pl asma cefkhat emessgmhotyplh@lastrw@rtbﬁtmybp osddde epplicitiong pushee the ggeatetiostodd by
hybrldlsa I or cell or stemcell and two B

| ynphoi d %‘%Fi enqnqgﬁgpgrgﬁﬁgﬁhgﬁgﬁggﬁagkper|enced B-cell or a plasm
cell. The invention also provides a hybrld cell generated by hybridisation
of a co I £ |1 ' - Li enced

B col | or e BYSeRaNe RGN olessif melel FHEH iy of B0 RRRERGRRML T0EC,
derived f AGsn Beteynphei sdudt(onea(gee mesaqbllm}ym chfferblﬁasioraiaeied)iffeltehmté gletibi ng CD
antlgens |nven Vld a hybrid
cel | genel';‘éttL (%E" '%Valnlfbcﬁﬁmg‘é[’ § %ﬁ?geﬁu mﬁf 5fc'é)ned:’a|t§‘?“osglg @%?b'céltf) or stem
cell and pwau tnongihedld veieh hepammlahphhnsgbayduato hmaastbn aneom péiheinf k| owi ng
CD anti ge vent al so provi des hybri d
cel | geneganfeé@t'ﬁvnwﬁwadl aff %“pﬁl?fyc% H‘s lt’)‘ftdjﬁgmat”&erﬁ Cgﬁﬁ or stem
cell, a Bldoyatinh@rélBcelld fvii elichdpatiphtaysad atrwlngamemdﬁeB afkelld heulkdohdtowilppg CD

antigens 1 20, CD72 or %DS : . . .
g g:)wevercrlzetr other mature ce es without mutation may be trans-differentiated to B

cells using the invention.



and a T lynphoid cell.In one enbodi ment, said cell derived fromT |ynphoid

lineage is a pre-T cell, an immature T cell, a nave T cell, an activated T
cell or awmoebfoeidion T cell. As such, the invention provipdessaotoyooiid cel
generated by hybridisation of a conmon nyel oid progenitor cell or stem
cell, a Blynphoid cell and a T |ynphoid cell selected froma pre- T cell,
an immature T cell, a nave T cell, an activated T cell or an effector T
cell. The invention also provides a hybrid cell generated by the
hybri di sati on of a common nyel oid progenitor cell or stemcell and two T

| ynphoid cells selected froma pre-T &ll, an immature T cell, a nave T
cell, an activated T cell or an effector T cell. In one enbodi nent, said

cell derived fromT |Iynphoid |ineage displays at | east one of the foll ow ng
CD anti geirs c€ifn €idbdinGDE oiic GD8ntiohs rdateh,totthe dremviont ofom preowiapestia hybri d

cell gener at bri dlsa of. 0 eloid progenitor cell or stem
col |, %o rRbifEhutes OGRS PouDaTPt at PURreR o Sl ahsr one
of the fohhthnguﬁmmaﬂkDQEﬂﬁmﬂ[B, CD4, CD5 or CD8. The invention also
provi des a hybrid cell generated by hybridisation of a cormmon nyel oid
progenitor cell or stemcell and two T Iynphoid cells selected fromT cells
that dlsp t i ] or

T ouE bty £RELRd A AL B SR R bRl i an
i mmr t al i spotidisedidn oﬁamesuydlnmdnhamcrprmmtmrr(epheo\hhnlesa]a)rIpyllmand cel B cgikner at ed

by hybridisation o e 0| nitor Qr s nd two B
Cyrohor o s alal 3x SRRERE oY SufnC AL BARE, hlferfinb pfp S e juuf
i nvent i onhglirglaelp emtsdﬁspalﬂimblb mdrkee;l fromgelhef tht edl thyes lnyddrin dieigbricisatiof  a

comon mnyel oi d pr itar.c r ste i mor.tal B | oid cel

ond o T | sl SR EBlo ol PauieRel Shleq e VG RraBaeH B B, Sophoi d
| i neage i present infEMIoh & rios Bl itedeto lhy briscedlsl eXpresk g thesevaRicuainmarkerst des a hybri d
cell generated by hybridisation of a common nyel oid progenitor cell or stem
cell, a B lynphoid cell and an inmmortal T Iynphoid cell. In one enbodi nent,
said cell hdearriameqae&rﬁermﬁohmﬂa,oihé Hybi@ 2B ofSthél eriviet@ah ik B |gyngpdted By t i ssue.
As such, e |nvent royides a hybrid cell generated by hybridisation of
a common Wﬂﬁ 2 % cell or stemcell and two B | ynphoid cells
derived fronIynph0|d tissue. The invention also provides a hybrid cel
generated by hy brldlsatlon of a commn nyeloid prpgenitor cell or stem
cell, B I9I’FpPFBI‘IH°rbéIYP logapgaytiy ProgeHior ywmehdtH7¢ C§§é§ BAPTE PAMANPRSPY cel | .

I n one enmpogioyeml onsRicell @4y —da3ii;ved from T |ynphoid Iineage is derived
fromlynphoid tissue. As such, i nvention provi des a hybrid cell generated
by hybridi sati on of a common nyeI0|d progenitor cell or stemcell, B

| ynphoi d ggd 'coan§§ uﬁyem%r@cﬁml HBRhRbd K6t landlamimeagd f BOgaIl Wiphes d ahi SSUe.
Where the B or idcells included in the hybrid cells of the
|nventlon"&F@ﬁﬂEﬂﬁﬁéﬂoi?ﬁnﬁﬂﬁﬁbﬁbld ti ssue said | ynphoid tissue is
preferably sel ected from peripheral blood, cord bl ood, spleen, bone marrow,
thymus, tonsils, adenoids, and regional |ynph node. In one enbodi nent, at

| east oneo®t cwm@wa@nqweﬁ@menﬁprtqqévqgié%@ﬂ BiingH bese mwéom@r?*ﬂd?l%lél | of the
i nvention QHPEQ I le at in one enbodi nent,

t he hybrlghge@I L%ggngg%%f%%Mﬁggbﬁﬁgﬁﬁgémaﬁnggst one nouse cell. In
one enbodi nent, said cell derived froma common nyeloid progenitor cell is

a K562 cely I i a hybrid
cell genergteﬁﬁ%EH% rgkﬁgiﬁgﬁﬁ%ﬁkﬁagg%gﬁ-n{hﬁué3%%9& %&Pﬂ&Qh%gg%gells

The i nventifierentidted ingr @\H desr layetiqnbmnodytwed:elll gedraraad éd eblyerrﬂ)&bwalrm beniton of a
K562 cel | B, ! I d d

enbodi nen#mﬂgalnpg%%%h %g%ga % ﬁﬁhﬂﬁﬁgd ceprhxggaﬂbVigg orgngor a
MOLT4 cel tell, Axchsagahstrointal wulll dr abu@mbinaawn thambf ohley I’urtl_wrwmmmg theimdesh a hybri d
cel | genetaled By MO SAL O fiméh CRITOR-IUS] 8F thePhASEDE LAY eld. or stem

differentiated by further hybridising them with another cell such as a progenitor cell such or

a cell that expresses for example CD34.



| ynphoid cell. The invention also provides a hybrid cell generated by
hybri di sati on of a conmon nyel oid progenitor cell or stemcell, a B

| ynphoi d wel2bicammevoa MOLT4 cell. 1 n one enbodi nent, sai dpPCirraAaRomaiod716s a
K562 cell, said second cell is a WL2-NS cell and said third cell is a
MOLT4 cell.ln another enbodi nent, said first cell is a K562 cell, said
second cell is a primary B cell and said third cell is a primary T cell. In
anot her enbodi nent, said first cell is a primry human nonocyte, said
second cell is a WL2-NS cell and said third cell is a primary T cell. In
anot her enbodi nent, said first cell i30a primary human nyel ononocytic
progenitor, said second cell is a WL2-NS cell and said third cell is a
primary human T cell. In another enbodinment, said first cell is a K562
cell, said second cell is a WL2-NS cell and said third cell is a primary T
cell. I'n another enmhodinent, said first cell is a primary npnocyte, said
Second e earanG K Pt S be P MR RO HPS 8 RO Fe L BE RS e EF T >l
anot her  ephaetedimmdd phe@itgheflshitl Hetto@lcbmpsird 1BE bBRIY hylldstghonocyt e, said
second cell is g? SP2 cel | an? said third cell is a primary nmouse T cell.
I'n anot her enbblishesl Whetein gaid fips pelldpp pemeellorg selldevedfiomatynocyt e, said
second cel |l ismﬁamﬁﬂ&d%@k%nﬁﬁédgaid third cell is a SP2 cell. In another
enbodi ment, said first cell is a primary hupman or nouse nonocyte, said
second cel | i s? o ol derived fomaprungndypphaiipressnitos &llzgndsp2 cel |, In one
enbodi ment, t heehlpy BEN dbr8d fromta chbiioh MERbldProRXRIr@eiges a desired protein.

I n anot her enbodi nent, the hybrid cell of the invention expresses nore than
one desi r &UPBrusE aihmbrid ¢¢llasd exposing said By briskred to @ prsdeigmineg couranment Rk

i nventi on yGXREESHAE cdiMRcHRSd fRdePHPL Ei’e&b'%ermli:{&d%éh%fyp&”b()d' ments, the hybrid
cell of the invéntion expresses three desired proteins. In one enbodi nent
said desired protein is an endogenous protein and where nore than one
desired p I D S: I h i NS, i s an
endogenous ot eeRneHEHE RSpsihed j3E RIS 2 el ETAERbE HhyRlot o Dot
protei n aAd aligrarte erbpdiment iheo preddersiined dbhsnraiyrs is 4 de-dilisreatiaiedl phefiotylpeast one
of the des] r LS 1 S.@r I t el Y, L otein is
2 oyt oki it 5e BCBECHARa, SIE] IHE -GBS, Phdlowht SRR " e

enbodi nenexsessidn pf ateer morsofQWASF CO1A oaRot-her A-8kdbodi nent, said protein is
interleukin 2. In yet another enbodinent, said protein is a receptor or
fragnment thereof. In one enbodinent, said protein is a soluble receptor. In
a furt her Ireodadh enstiotiimesia ttle Hirsoeel B a @:llalerivedniiow gl cobudoinmyeldid progedbodi ment ,

said protein. s a humpn |1L-4 receptor h ain. ln another enbodi ment
sai 4 br ot h thecshuh R b ¢ 60 ughERE Bo D bR et b R OR] 1 ERRGE TTh o
still a fdeteefromrdDdiniphbid Imedgd. protein is CD54. |In one enbodi ment where
the hybrid cell of the invention expresses nore than one desired protein,
preferably the desired proteins are selected froma cytokine, a col ony

stinul at i Pe:ffrally, ke callnder REETTb A Wkiohnn rBydl&E pRigaNitod kelf, A g MBBlonbhesyeief . I n a

particul ar emhodi nent the desired proteips are an i nmunogl obulin such as

| gM and i RPOg&EHEr e@fa?orwawwgc&rn?meee?wn@ w&ra%'ﬁné?ndfla? el arrptsaptil

interleukial @R itNisPaBir Gl Ake iiVeMidnepilovides 3 fkthod) ofafdheMBRL aPREN igFul arly

human |1 L-2; and/or a receptor,,  in p%rticular an interleukin receptor and
[

more par t PEAFEMIYEdPhRRgtAY GORPEFNS tiei FEPral Cepridrng A Ve PERHFE PRREERIE Ul ar | y
human i nt ggll, fékbdite ma&ie B8 cosihdhd, delidrophiadendritiecetiloh bissphindd BapeSdW | |
understand that the hybrid cells of the invention are not |limted to

expr essi n§eldailchimghoidedl-r ed proteins nor are they limted to expressing a
certain nunber of proteins. Mreover, it will be clear to the skilled

addressee that sinmultaneous expression of desired proteins fromthe hybrid
cel |'s of Prératdy thecethderdved froasyFamimen mpiedoidiegsniereall displayfedtilgasionsradt ei n

expr essi ol g g R PEnLED AL IR or G54 RY Bichdh SALLL I Sedinl SR NEr At €

the hybrid cel the I"nventi on
provides a method of generating a cell of predetermined phenotype comprising hybridising




is achieved by electrical nmeans. In another enbodi nent, said hybridisation
to generate the hybrid cell of the invention is achieved by chem cal neans.
I n one emvodnrerig9ot he hybrid cell of the invention is fartawniopbrisdi sed
with a cell that expresses a protein of interest.ln a particular enbodi nent
the hybrid cell of the invention is hybridised with a B | ynphocyte which

di splays CD25 antigen. In a particularly preferred enbodi nent the hybrid
cell of the invention displays CD25 antigen and expresses an

i mmunogl obulin. In a further enbodi ment, the hybrid cell of the invention
is hybridised with a B | ynphocyte whi é¢h di spl ays CD25 antigen and the
resulting cell expresses an i mmunogl obulin. In one enbodi nent, said
hybri di sati on used to generate the hybrid cell of the invention is carried
out by hylarcogindhmgyetolid pe@gémi@i vélbihad digpédyk at ledsn oaeof the folewhgdCDentigens ai d

out " usi ng CEHPeED oA BB SRAS ROt Sai d popul ati on' | nel udes

a plyrality of identical cell types or phenotypes. In one enbodlnent sai d

hybrid cell of the.inventi nriched for articul ar, ce

Y e det 1 F R srapoRsient el e B s s o o 891 E e ng o
desired pﬁ&tstlﬂf;lmel 1a¢dnﬁ61abromgéd 4 lefbil ﬁﬂ%@éradﬁa@h Sﬁdoff predetdranel lphehot}lpg anoL hgr
aspect, the inve rovi des a met ho cin protein said netho
conpri si nGOTH& b“%‘?‘ %%W@%@F%@ggy‘ﬂl?l@t‘cg‘ﬁ” g i %ﬁ“b‘:e@el | according to
the invention. In another aspect, the invention prOV|des a protein when

produced in a hybrid cell according to the invention. In another aspect,

the i nvent? 8% FRRAIeRES the erlk drpiech OB Arammongnyeltid pragsrive pell BARIBANG to t he
i nvent i on hRRuRhé: é/ﬁ@-bl%géfﬁfohoﬂs ki el eselcRa p‘i&ﬁcﬂ:s AfmdiArdrdbsdriithy adefli r st
cell, wherein said first cell is a stemcell or a cell derived from an
unconmi t t 8HPISHEEEWICE Pherasyne corpdERoRYTidiEINg agBimape By el EHaRos YEoPFREMIPY nphoi d
progeni t o ERhbhoi@Bdl Adtbht kfhpk&h Leideri ved from a common | ynphoid progenitor
cell, and wherein said firSt cell is not a nyeloma cell.In one enbodi ment
of the nethod of the invention, said second cell is a cell derived fromB

| ymphoi d ki ReausBtheRal e B ro@nge%l frohiSa ofiflo AgEbHCHobd? Bl WRRO!
l'ineage. | n another embodi ment t he net e invention, said second
cell is aimaprtalged ¢olle dstsueimitTs cleppshaliter ww@ag@roarﬂds & giethod lof generating aj s
ivent 1 on e DB Eom B R e S P et
sai d t hi r @ nexeldmongeysic prolgenithermenedyté.rmuerophagengssoiophil, |nﬁléengll dendsftisrcgbl y, said
first cell I nyel oid progenitor cell. As
such, it PEB% ng]wgﬁhhﬁ%ﬂﬁb%%?ponﬁggggﬂdes met hod of producing a hybrld
cell by hybrldlsatlon of a common nyel oid progenitor cell or a stem cel

P ovi des. 4 HERRP Gl A ctiferied KERA bR B BB o
nyel oi d prﬁogespﬂqem,rpeclglhdral lmodaumbélmlccetdl bload & boprmiwoiod. cAd $ucknitisecldr| ynphoi d
s & myel SMbABe IR ERbrEEd e et sl PR BT EbPe o
neut r ophi lcgmpimntgrhytbrnctxsmglal cooimonasyiiid progéstos vahderived ermcsbteanr, ptah'ﬁi‘ieratlhe

i nvention roduci by hybri di sati on of
a nyel ormr[?g)gg "EC:L cé’é 19%?”%?5%5'8@/?‘%’ %&Wgéﬁﬁﬁ‘g tilyﬂ'}égﬂﬁ}élcfh‘neut rophi |,
dendritic cell or basophil and tmo B | ynphoi d ceIIs or two T |ynphoid
cells. The inv nt| n.al so rov qg of r dUC|ng brld ceII by
ybr § i sat? GIOGE S Braol Gyl e RoBe § S PtaBh B peer Bore

eosi nophi immaQidE eepbn havaBr&éﬂlahlaetna&mB @nldeaﬁeﬂévtdrB@tlBAsmﬁm.hm@lzlgael | and a
o0 Fug Sl o et § Dol ireeenciing S cehi OF dhedEiRe Thenodd

comprising hybridising a common myelmd progenitor cell or a stem cell, a B lymphoid cell
selected from a pre-B cell, an immature B cell, a naive B cell, an activated B cell or an

effector B cell and a T lymphoid cell



of the followng CD antigens CD16, CD15 or CD14. As such it is clear that
the invention provides a nethod of producing a hybrid cell by hybridisation
of a conmmwo 20el40d9d progenitor cell that displays at | east/aanelombotibhe

foll owing CD antigens CD16, CD15 or CD14 and two B |ynphoid cells or two T
| ynphoid cells. The invention al so provides a nethod of producing a hybrid
cell by hybridisation of a common nyel oi dprogenitor cell that displays at

| east one of the follow ng CD antigens CD16, CD15 or CD14, a B | ynphoid
cell and a T lynphoid cell. In one enbodi nent, said cell derived froma
common myel oid progenitor cell is a mbhocyte. As such, the invention

provi des a nethod of producing a hybrid cell by hybridisation of a nobnocyte
and two B | ynphoid cells or two T |ynphoid cells. The invention al so

provi des a nethod of producing a hybrid ceII by hybridisation of a

nonocyt e, di ment,
sard cer 1 MRt RRneS trsihe e B bRt el f AR T g oy
nyelOnDnoaym]dmpﬁﬁ@ﬂ@ibﬁWﬂeﬁSlﬁumhloﬁ@ﬁmﬁﬁMﬁlkbbmf@mﬂwkﬂﬁﬁaﬁpMEb®pd of

producing a ri q bridis tJOﬂ of pr.t mar onDnoc tic
progeni t of° rﬁ?ﬁé‘"@v@'@g %ocioém?gl fnge %'ld Ifrﬁfée“‘\toﬁ ﬁﬂ’Lf%l%ﬁn&ﬁ‘l an Ht “Mhvent i on
al so prOVb}dﬁﬁielﬁedTBIchﬂ)drzi)}fyla@rﬂaQﬂU@degTaynhbhbfdlcﬂllcel | by hybri di sation of a
primary nyel ononocytic progenitor, a B lynphoid cell and a T |ynphoid cell.
I n one enbodi ment, said cell derived froma comon nyel oid progenitor cel

is an i M & dlﬁﬁdmi‘eﬂ{ lthe AH deticdl, frrh B IsmBhE@NinddgaldishAgs AtMBNbNeOdT the OVi des a
nmet hod Ofﬁﬁ%OdUCIng a hybrid cell %é hybridi satio f an imortalised cel

sel ect ed g G @ndsrsh 6P EDBP et PofDS nﬁ%b%??e&eﬁﬁﬁmﬁﬂﬂﬁwéesa

eosi Nophi Inethd@ et seftihg a daNEH drédeferfimbd pl%o@ﬁesmmrismgmsibﬁm@a tormbei d cel |'s
or two T | nph0|d cells, The invention al so FFOVIdes a nmet hod of producing

a hybrid @éppldwommwell%@ plsm 5t BB ymrfeid wtlivddch dgnlays dekeest prarthem a

nyel omnogyfivin mrpgﬁ@bﬁmmm@mgﬁm JFeBsoRladaympRsd &qgphi |, neutrophil,
dendritic cell or basophil, a B lynphoid cell and a T Iynph0|d cell. In
anot her enbodi nent, said cel | derived froma common nyel oi d progenitor cel
is deriveg Jx{e%mbédﬂln‘éﬁnthe B@H Jiém@& Bbm &l 198 Fhoid! [akd S%‘pr&‘l’ cEh, Bh %ﬂaﬁfe ~pone
marrow. As such, it IS clear that the inventi oR provides a method

pr oduci ngeell, Apaire @ celbian agsivateg Efrqet! pran ¢fatont call consmsh thyaveitign pﬁoagieﬁu tor

cell deri Xelqetflécp'alf %Qﬁé‘r‘e&l?n P%E!l FH?%r@deté?Jn%@?* h@ﬁﬂ?&de' &5’#1 rﬁ%dlﬁ%%ﬂ og bone
marrow and two %np 0| e |nv ntion al so
provi des aOlWEOIhGUG id }p‘ﬁ)ﬁdﬂﬂ@l‘ ﬁ‘g!;l & ﬂﬁfgﬂblﬂﬁ?l& acEIIYmWImW'r illnlll sdt lyonhadd celt ormon

nyeloid p i r l'ical
cord bIooquﬁﬁg%ﬁga %gé%ﬁ QIEHPL££h0| Veme%hpgﬁiﬁhwmﬁoﬁ ﬂ%g . In

anot her eepffestirfesstl, sai d cel | derlved fronlB | ynphoi d Ilneage is a pre-B
cell, an immature B cell, a nave B cell, an activated B cell or an effector
B cell. As such, it is clear that the invention provides a nethod of

pr oduci ngllaoﬂvydmﬁodinmeﬂ Isaiﬂ)yelhydyiviediﬁgalt’r bampbbiddincamrdjswlatyyeﬂ leastl op aigbai t or
pel | or a’@%lt & (\(il) antl ens %ﬁﬂ\?fe(f%fi %hm(?)l va“% sa)c heelﬁtreen on gowd?sfaor {eethtl)sd cell, an

i mmat ur e care an ac B ceII.
The i nvenbf gmerahm @ﬂl@\f pchﬂstemnn@itﬂimnbtnfe cpmpdmg lﬂjg)rﬂlshT_gbll’dodlanlyeﬂIyd

hybri di f
o ot o bregfhi@Lod) o SR S Wthiho B RAER 4 2 fifold Sttt e Bl o

cell, an amHof\tmmtlmBngeDIantigenamDsfCBct@ﬂﬁ&@B&I and a T lynphoid cell. In
one enbodi nent, said effector B cell is an antigen-experienced B-cell or a
pl asma cell. As such, the invention provides a nethod of producing a hybrid

cel | b?/ hy-bcﬁneCHnﬂ)alﬂﬂlnﬁﬁt (ﬁ*lfe o2!1 clervedrtrony Bl iphphot Dgagd fsQih 1ﬁhﬂio(fjtalﬁkf—:d seltlfzmxgel | and
two B ly | cells selecte anti en e rienced B-ce or a
s LoRER, SR yetesh Biog e S Bl o eraeralin iR Y oY IBRBHO REFPE R b o
cel | by hydipriingatiybais@ aac@narDmyey Rl grbgenRe0gaNbEt emcRlll animsb@nEel 1, an

anti gen- experlenced B-cell or a plasma cell and a T Iynphoid cel | .
lymphoid cell and a T lymphoid cell.



In one enbodi nent, said cell derived fromB |ynphoid |ineage displays at

| east one of the follow ng CD antigens CD19, CD20, CD72 or CD5. As such,

t he i nverwoanoprumsndes a nmet hod of produci ng a hybrid celi/Aupotuyosiidi sati on
of a common nyeloid progenitor cell or stemcell and two B | ynphoid cells
whi ch display at |east one of the follow ng CD antigens CD19, CD20, CD72 or
CD5. The invention also provides a nethod of producing a hybrid cell by

hybri di sati on of a common nyel oid progenitor cell or stemcell, a B

| ynphoid cell which displays at | east one of the follow ng CD antigens
CD19, CD20, CD72 or CD5 and a T |lynphd3d cell. In one enbodi nent, said cel
derived fromT lynphoid lineage is a pre-T cell, an immture T cell, a nave
T cell, an activated T cell or an effector T cell. As such, theinvention

provi des &n onet dnatebdmienp tisoeedli degveal finyrin i [gmpledid lilagd hami icinsath lised celf. As cormon

nyel oi d progenitor cell or stemcell, a B.lymphpid cel| and. a T |ynphoid
cort sl bty Biarfihprsieed s, of péhsaipd TR of predtepis fradabbEP o

act i vat ed cdmeédidg lobridising hfcomimn myetdd progdititer calv@nitdnotelinh S0 lypiphyid ded a

met hod of &{oduci?g,f E¥3r1d ell by hybridisation of a comon nyel oi d

pr ogeni t of " MmerELt baplal el two T I'ynphoid celI's selected froma pre-T
cell, an immature T cell, a nave T cell, an activated T cell or an effector
T cell. In one enbodi nment, idcell derived,fromT | ynphaid |ineage

G Spi ays. Tt SHCHETOgat R i By ol P e I VECBEm B B, As
such, thetissny.esi @oh, khe HveRfonaproEliddad mefho® o GerirNBga MG Sede@rhinBy
hybri di satj on of a conmonp n%eloid progenitor cell or s;enlcell aB

| ynphoi d BRPIYRRGORPrisEy BREISPEcE PYMBAR Syelgics proggiton celf anstemotill 818t he

fol | ow ng yahatce D& eER3m e¥ho idiRBuLInd@DBlymph&d celvent i on al so provides a
met hod of producing a hybrid cell by hybridisation of a comon nyel oi d
progenitor cell or stemcell and two T Iynphoid cells selected fromT cells
that di sphfyneddmbodsdnt, 38R Rfi deheed ®rh AW RAPLPLAGEL defsivEPEomTPhphdiPS or
CD8. In one enbodi nent, said cell derived fromB_|ynphoid |ineage is an

i nor t al | §&ge-cefs sudhs iRvgation providen detietherh oprasarating a cabtdouedsterpingdiuci ng a
hybrid ce i, Glis R ?@HHP i i celil stem
cell and F&ggﬁ?€¥§%%%#§?%%ﬁ?§?&5?c'east%3ﬁ§%tﬁhgﬁﬁ%ﬁg§2hpg%méﬁufﬁg%rtal
cel | . Thempheidicebpndd § bnpheidicgl derivedfiomdgmplfoidiissiuci ng a hybrid cell by
hybri di sati on of a common nyel oid progenitor cell or stemcell, an inmortal
B Iynphoid cell and a T |ynphoid cell. In one enbodi nent, said cell derived

from T | yNyists e Bi ardakyepheid aellsi ingteded an the eupties of thengvangiom aretdgavadrficeemt i on
provi des QQH%' . ' i Qi [ f conmon
nyel oi d pﬁggghpﬂg?&{gﬁ{ or gpgws%%*&%kgmggi%ﬁ%ﬁgﬁﬁgig%hﬁgﬁ%%gﬁgiﬁﬁ%rtal T

| ynphoi d blebdl, spleen. beve reavisad ithyons,, tossils, ddenelds, aid régiand! ymphm&lekynphoi d | i neage
is derived fromlynphoid tissue. As such, the invention provides a nethod
of producing a hybrid cell by hybridisation of a common nyel oid progenitor
cell or sireonecemtiodammit, tavdea® dny b e attie fidchided m the anethodmflthenjpheitidn tis asue. The
i nvention SO _pravides, a, meth roduci .a hybrid cell b

hybri di sa{'l 'i%l&%n %elf?l' gygg%onbwlg?rgﬁ%q%er oatg(r)ﬁyf) %{rﬂgénevle éfoé’rm?f g’rcr!ugeef%ﬂl,s 0Iﬂqelryrrphoi d
cel |l deri vmdahnom ¢efifphoaedpkiassamse aelld a T | ynphoid cell. In one enbodi nent,
said cell derived fromT |ynphoid |ineage is derived fromlynphoid tissue.
As such, invention provides a nethod of producing a hybrid cell by

hybri di sati @r eafbodineentireint@ived € opraogamdnanyetsd progenitet edt is @ KI562 &Il ynphoi d
cell tissye and .a T | hoid cell derived.from | hoi d tissue. re the B
or T 1 ymphsiatt ol i ik AR Ate T i iony oMot el i o Gl | of

t he i nvenpiedtieiifeddtehotfd Jorrisihy Mphidigng 4 KSUE c8RiadB liyhgHoa elitan8SUE | S

pr ef er abl S%Iect d from peripheral blood, cord blood, spleen, bone marrow,
t hynus, Pdccllgenoi ds, and regional |ynph node. In one embodinent, at

| east one of the cells included in the nmethod of producing a

In one embodiment, the second cell or the third cell is a WIL2NS cell or a MOLT4 cell

respectively. As such, it will be clear that the invention provides a method of generating a



hybrid cell of the invention is a human cell. It will also be clear that in
one enbodi nent, the nethod of producing a hybrid cell of the invention may
i ncl ude awol2emsid1®ne nouse cell. I n one enbodi nent, sai e#ceaAU20@0dMed from
a comon myel oid progenitor cell is a K562 cell. As such, it will be clear
that the invention provides a nmethod of producing a hybrid cell by
hybri di sation of a K562 cell and two B | ynphoid cells. The invention al so
provi des a nethod of producing a hybrid cell by hybridisation of a K562

cell, an imortal B |ynphoid cell and a T Iynphoid cell. In one enbodi nent,
said second cell or said third cell id44a WL2-NS cell or a MOLT4 cell. As
such, it will be clear that the invention provides a nethod of producing a

hybrid cell by hybridisation of a common mnyel oid progenitor cell or stem
cell, a WédlPeMiedeedhinad pheaiotfpd yomphing hgbridisingln eommaemiy¢loid padgoitqprceNi des a

met hod of roduc el sation o el oi d
progeni t of %EPFG%Fggﬁeﬁﬁgghﬁ"g TEYP§Wﬂ¥ lhdbgﬂrwﬁHﬂl%“NEETﬁnquE%Pﬁ one
enbodi menbf géhadating 4 £t ofpeddetehsingl }i‘fﬁﬁcﬁylfeedohnprl&ag dylsRG0Yth @alnhoni ByetoidV L2- NS
cell and said.third cell js T4 C er enbodi ment of the

met hod of p'ﬁ"l“i"é“"i"ﬁ?/%ﬁf’t‘ S@W,ceb’aﬁ%lyf%gé CE@ d%@%ﬁﬁ%‘g cell, said second cell
is aprimary B cell and said third cell is a primary T cell. In another
enbodi nrent of the pethod of the inventi sai rst _cell is a primry

human mnijt%eeemb@awﬂgé%ﬁat Ql?a.Ké cxff s "gé"F’ll isth 16N cethitddhcel 1 "is a
primary Tug@lckl islanvenot bgr enbodi ment of the nethod of the invention, said

first cell is a primary human nyel onbnocytic progenitor, said second cell
is a WL2-NS cell and said third cell is a primary human T cell. In another
embodi menfy motﬂehenm.ha@ tﬁé fltshé'ell' @umtsn ea, tl%as!e&)nfd'cl%ms :P]ﬁllrhary% RI%RH2 cel |
said second cell is a -NS ¢ and sai'd third cell is prlmarcheII
I n anot hef eéh%&ﬂlﬁ%mmﬁﬁrﬁrr?é”net hod of the invention, said first cell is a
primary nonocyte, said second cell is a WL2-NS cell and said third cell is
a WL2-NS cell. In another enbodi nent of the nethod of the invention, said

first cel Inprpther spbpdimpntpigsiestrast de ytreimasa hemanewernsyigethe seepndiselsppacel | and
sai d thirgueelt clifaf A imiREMN ??Pﬁﬁa@ IC%I"I I n anot her enbodi ment of the
nmet hod of the 1 nvention, saldj is a primary nouse nmonocyte, said
second cell is an SP2 cell and said third cell is a SP2 cell. In another
enbodi meni o fPEnBIRER, AL fiSeh RERhAR 3k L ordgenifbrAé BT Y
human or rr]})usotta E"m%irrll]ocy eﬁ.rl {s?lal sgcorgn B]t] thS a%'. % pIrd %lg) gtg%d third
cel |l is asecoRPeetlas # WIEEFS pITandMs thind Qeﬂies eownerxﬁluman quell present i nventi on,
the words "conprise”, "conprising" and the like are to be construed in
their i nclusive, as opposed to their exclusive, sense, that is in the sense
of "incl uth mythebemboromert] the fiestl c¢lbls .aHyIH2i wtlctbé kecpndheabiric d WHI2NSigllandel | t hat
conpri sest%q}[l‘rpuo&ﬁr}stg rfmr]agmrrggﬁe t han one genone (other than zygotes and
their derlvatlve RS 'a cel | that is constructed froma somatic cell
hybri di zati on (or a V\:hO| e ceII hybr| di zation) of, for exanple, two or nore
bi ol ogi ca ar ce s_can be obt al from
ei ther ¢ nd STt A iiRepER Ll P TNy PR Em R Reuf bl b el es)
The hybri dn 8B tellaihe ateabird detinis 4 fraimaameutd Tedlge and species i s dubbed
aut o- hybrid, whereas that of different |ineages is dubbed a heterohybrid.
Chimeric cell A chineric cell is an artificially produced hybrid cell with
a genone O t@iamednibogdinfeheMitk WOcdlr andokieeT difi Em&@tlﬁpa@ia&Smat@reﬁﬁ)Sdﬂnbmeage
hybrid cel,l ross-lin e hybrid.cel| is an artifi | 'y produced hybrid
cel | withtg 'ﬁ‘?ﬁ’ﬁﬁﬁreﬁf’? S’Sﬁgﬂdrfégpra&ﬂﬁ'g\h‘ CBﬁ XSS C bélaf’ §r| ved from
different cell lineages. Hematopoietic

In certain embodiments, the hybrid cell generated by the method of the invention is further

hybridised with another cell. Wherein the other cell may be, for example a stem cell or a

progenitor cell.



cells are divided into two main |ineages: |ynmphoid (T cells, B cells and NK
cells) and nyeloid (nonocytes and macrophages, neutrophils, basophils and
eosi nophiwe,20srpidnocyt es, negakaryocytes/pl atel ets, demdmiati2elonediis) .
Tri-hybrid cell Atri-hybrid cell is an artificially produced hybrid cell
with a genone originating fromthree cells. Stable Wien referring to a
cell, the term"stable" denotes a cell's capacity to denonstrate

consi stency of a given growh or productivity paraneter, or consistency of
the cell line's product characteristics with increasing generation numnber.
When used in reference to a stable trahsfectant it denotes a cell line that
expresses a trans-gene at a relatively constant |evel substantially
indefinitely. Somatic cell hybridisation In the context of the present

appl i cati tmcertaim dnbodinleasht pedetedninddydpriralingat conptisesef tymict wromapeedicess i n
whi ch one single vi S Cr om two or e dipl oi

(non- gamefBPX eerargé"“?fﬁéar"é%a“ 'glmug?glﬁ%wthgu%’ﬁcﬁ)t%?m}dhoatm?]h'gmbq”até?rﬁ‘%h‘é?rbranes
of the cekich, arellibodlsaretat e bethot of dedneatibapioyides liybvidissighthecehieBalksown of

t he pl asrrg rrentaraﬁnes of th parent cells at the point of contact is

si mul t ane8tr&T0FdiahRTe g © % he entities or organelles of each parent cell
are conbi ned W fiRi dellf Weereinvad apecelfis 4 bl deewdyfidm inBdomiiigddereghitor The new y

formed single cell is dubbed a hybridised cell or hybrid cell. Stem cell
The term"stenfel | " refers to an unspecialised cell with a capacity to
di vide by m t osieoiNdIl Herivde e maiokriio 1anprangao@efmtdﬂd‘ef1ernent cell types.

Stens cells may i ncl ude enpryonic st ells, "adul { stemcell s derived
from unbi | i cal® @ gelbterveciion acpamgp Y‘ B FPF LR GF L Stem cel I's include

cell's thato fis¥iRe aybid &l ah@ex@aagem YI?’EI‘Qi &hinfed ﬁﬁ/ﬁﬂi itdhRl EdMk0a dlidkigeh| types,
ie totipotent cells. Stemcells may also include cells that are limted in

their cap&tMel faetordnfimgseglobalia, 3 Wﬁ@te'deer%n watpinagipn derephsuch thatsric _

pl uri pot eﬂ%ndfﬂéll%éd%{e?%d cdPldrg %gtemméar h@ﬁutﬂﬁt ent stemcells. Imortalised
cell The term"inmmortalised ce refers to cell which has the capacity

for indefinite gromh. It wll be cl ear that an imortalised cell may be

derived frlpmzrm Ierhbxa.m@mga hk ANRREY & RN ¥RtorAhliRiddak! ME! FedePmined
imortalised cel ed);cte ‘derived by pérformng an action on a cell that
c

i nduces aeearpaerrrtyss f figer the groep eprsigting of thels E-Ackrbis-Sndyo.ilhdPullie, for
exampl e, et FonLIATRAARM-08r, RIASTSAT 1REekifal Nt 1 oduction of viral
genes such as Ep&tein-Barr virus (E BV), S man virus 40 (Sv40) T antigen,
adenovirus El A and EI B, and human papillomavirus (HPV) E6 and E7.
Al ternati Yl% m%ﬂlbb hik athé ﬁ%%n%gﬂ Lulmysé?&tegqfo'nwﬁg grfo{lg%rﬁisﬁ J)f a\‘&i-a
expression of the t rrerase reverse transcri ptase proteln ERT) or ot her
means. | nﬁbﬂlaﬂtlrlﬁﬁftamalaed pefyCRBESH28e derived fromcells in which oncogene
expression has been nodified. Imortalised cells nay be derived from any
action that induces a capacity for indefinite growh including, but not
limted tdncevinexpodimentsghe spapiirdigevlus Fit Bdigafdar fit40digandn whi ch t he

mechani smfor imortality is not known. Myel oma cell The term "nyel oma cel |
refers to a malignancy of a plasma cell. Hybridoma The term "hybri doma"
refers tolmaméict aspbut,crhe p@seprrmhnoerdpxbyldesheh}rbylbrceldgema*atedrbyhj»brahsay@i adima cel |

and a B-cell ive I Hybri domas are
imortalised c%f Ce‘ﬂ hcrgnéﬁggéff@ef %Stﬁ °8h8fea ?Fglr%rcweg Int i bodi es.
Unconmitted prmgemlmtwdm@ehrtoThellterm unconm tted progenitor cell” refers
to an early descend E of. stem cel | thaﬁ . .

a second cell derived froma common lymphoid progenitor cell; and

a third cell derived from a common lymphoid progenitor cell,

and wherein said first cell is not a myeloma cell.

In one embodiment, said second cell is a cell derived from B lymphoid lineage and said

third cell is a cell derived from B lymphoid lineage.



can only differentiate into limted kinds of cells wthout being conmtted
to any specific lineage, but it cannot renew itself any nore. Common

nyel oi d pwogermit4omocel | A conmon nyel oi d progenitor cel lPCTsAt20wvogany of a
hemat opoi etic stemcell restricted to the nyeloid |ineage and capabl e of
giving rise to either nmegakaryocyte/erythrocyte or granul ocyte/ macrophage
progenitors but not |ynphoid cells. Comon | ynphoid progenitor A conmon

| ynphoi d progenitor is a progeny of the hematopoietic stemcells restricted
to the lynphoid lineage and giving rise to B, T and natural killer cells
but not nyeloid cells. B |ynphoid |inkage-derived cell A B |ynphoid

| i neage-derived cell is any cell originating froma conmon |ynphoid
progenitor following its B |ineage coonmitnent to becone any type of B
cell's. T Inpmpthei enlbodineageaidsedovdclicieh kelAdeFivey frpidd Yriphoiéd digegdend sadtl cel | i's
any cell ating.fro h0|d progenitor following its T

| i neage c@n%g? dgger%%%clolﬁ?p@@%y 8F°T cell's. Ganul ocyt e- macr ophage

progeni tor cell A granul ocyt e- macr ophage progenitor cell is a progeni tor

[ t 1 d t itted
Lo the or RGresRo el BRLSICREE e Bhg aBoB TR mhfloisaiRaeon fufana
eryt hr oi ditlid sleagesthe Mpgatiar protiydser gbiid beflbgdﬂle@feﬂg@mybrﬁmsaﬁeﬂ bf dcommon

nmegakar yocyt.e-.eryt hroi d. .progenitor, c 0 to ceII originatin
e ot ireemiter Stro o Sl i s B B SRR © o, Sgmigp,edt ™' ' 19
Ims*gakar yoﬁ%f/iﬁesad'l@bfilli )télhgdhbﬁg:ﬂlbﬁle@lgﬁﬁsaﬁbﬂ ofrwcltonirﬁmgﬁ%ermdi lpn;bgérﬁtoaf]ﬂl, moenocysﬁ

i neages re e pre-B-c S evel opi n ce at the stage en
t he hgavyS E‘H&?]Eaéflyﬂéﬁgéﬁlea“ﬂéﬁln%m E)‘NR?FQ exprgssgd with surrogate | igght
chain. Immature B cell An immature B cell refers to a developing B cell in
bone marrow where at the reconbination stage of antibody I00| VJ are

r ear r angebBreBRbly wtbsficdesived Yo aé@@méa?mga@gaﬁwméhéi hayelpymgesiept or
expr essi oamgesut@%teubln{oﬁsbyté\lmm%h{ge toshopia Gefirsiibl ddn&rlﬁ’e bat 3 wiséprgel |t hat

has differ entl ated and mat ured bone marrow thr ough random ﬁene
r ear r angefte fichdt isiclear @ﬁrtﬁéé’é’e'ﬁtﬁﬁw&’g‘i%ﬁd‘l}’?rﬁd Bt ger‘?%f?teﬁ§¥ hyletdissHemelit er ed

cognate aﬂ&él&%&dc?ﬂéﬁ% QB! PUE Mono &6, in¥RIRHad, 6&didophy, trﬁéﬁ’@op@nﬁl a&lmne B cell
that has ehcounteted its cognate antigen in the periphery t roucgh antigen

recogni ti e i besgdy zmésmq Bnlgmplw@ cellsmbT hra tvertionf al@l pRydesH? dybrdedt i on and

term nal nEIfa‘f:e'EIQ:%t }ﬁ}%;lﬁi@ﬁlohrﬁfq:l %@51%0@%'10' Erolgéhn%r elgmﬂg%@tm&lzop'h ependent
nmanner. ect or is often synonynous W t an

ant i body eastpphil, ngﬂfﬁphéﬁﬁndmpl‘:?“@rhﬂwé”,@m Senhpid celf afl BT baphoidisebh secret es
anti bodi es specific to a particular antigen as well as plethora of
cytokines to engage other cells of imune systens Menory B-cell A nenory B
cel | s is Brefesabdy daidced derived| ffonfi o eorador myetn Wpregeniturael disHaysait leastipage of s

speci fi ¢ &9 f&lﬁb%[(ﬁé‘bbg&%ge ]Ségﬂl%‘%ﬁﬁq o‘i“tr[h’lgn,éb&cﬂrd B0y %Mﬁ%%m&e‘i‘mﬁ&?”se and

capabl e of quic espon W ng a seco exposure t sanme antigen.
Pl asma ceprovidesy lapbrid celég¢ne'ra$edabytfeabmisvaibn pbs teminpomiyeloidginegenitdrioghh thatel |  of

| mmne SYS 8 YNERL oA BE RN AL ATk As TSR, lcton: Ebiuhatgn by OO
lymphoid cells The mvention also provides a hybrid cell generated by hybridisation of a

hybrid cell generated by hybridisation of a common myeloid progenitor cell that dispiays at
least one of the following CD antigens CD16, CD15 or CD!4, a B lymphoid celland a T
lymphoid cell.

In one embodiment, said cell derived from a common myeloid progenitor cell is a
monocyte. As such, the invention provides a hybrid cell generated by hybridisation of a
monocyte and two B lymphoid cells. The invention also provides a hybrid cell generated by

hybridisation of a monocyte, a B lymphoid cell and a T lymphoid cell.



secretes | arge anobunt of antibodies. Pre-T cell A pre-T cell is a
developing T cell at the stage when VbDbJb is conplete and TCR beta chain

i s expreswoaoio4aosdoubl e negative (CD4 CD8 ) T cell (CDBeX/AU2IOMRMOTIGE T
cell An immature T cell is a developing T cell which has m grated from bone
marrow to thynus but has not conpleted the re-arrangenent of its TCR, or
selection for its TCR binding capacity to self-peptides presented in the
context of self-nmmjor histoconpatibility conplex (MHC) nol ecul es or
undergone comritnent to the T killer or T hel per |ineages which correl ate
precisely with a cell's TCR specificiiy towards MHC class | or ||

nol ecul es, respectively. Lineage commtnent is marked phenotypically by the
| oss of expression of one of the co-receptor nolecules, CD8 or CD4. Nave T
cell A mafupsther celbbditnastt sdidselidkfiedeindm at ednhon byale idmprogantpr egidis a
successful l.y under.gone the positive,and negat.ive .processes of. central

sel ecti onplf"%mty hg'y?l%ﬁ}?ﬂ?g)’% f g?'élfoéigré%nsﬁ?‘h’ %?i”[“éen PENE oasgylgfd §HE of the
co- r ecept gencrandde byl Ihgbridisstiomatf Hasimgst myvleowndsgtie Gregeaitat ecllamid gen B n t he

periphery., Activated.T cell. An. activated T.cell is a | 1..that, . through
bngagerenliFOHSEIS TEdk Sfrtiehs® BitviRLE hurid" S eehfiay fy sl of &

Hi st oconpatimbiylmylelordaoaytie srogefifor e, § Baphphdel ddHand o M) ephoidded. B7 fam |y
menbers on the antigen presenting cells respectively, is set on beconi ng
antigen- specific effector T cell. Effector T cell An effector T cell is a
type of shobhe leinbedimdnt] yaphen ydegividh@bmi 5 cebin@nt Qydleid pvgknitemedi at &l y upon
contact with cells hearing the appropriate, peptide: V\HC conpl ex f t he

cel | . BRI EE" 198 é‘\ls‘ﬁgi“ e lgar Q&‘.‘Jﬁ@%“ﬁf"‘aﬁ’f’é’r%‘deﬁa werid ge &F'i’%‘ﬁe‘g

sort - puri hiig@iseldh df-akHBoRBlstS celFlsPbt&l FomFAGSeRinRdinblyeis 6getldkScaind CD71
positive K562 cells; éa) approximately 18% of  ori gi nal 7/1-enriched K562

cel | popuMaPeste: VRACEPARES) £PYepily netitypghif ilendidtis 6aN oanbpsembyl and- trmiBsi s of

CD15 posi fympRoki26ids. CBlelisvehdd AW AYvitive KPR RS Famepa%gdtuyr@briﬁwiuﬁ 8f M _
Expressi on of CD15 on CD34 AM. nononucl ear cells. Figure 4. A FACS profile
of CD16 aHemegHissd 5l galeded from agnyelanepeytis PERACAIEI GRY BINCEY.41ACEWPIES. | sol at ed

by CD14 ”@&%Phlﬁ ngﬁl%'gﬁil, (dm cel'l:i)lgiégc%hﬁ,-a }é\lﬁﬁs@&dQEﬁ’EM £T pl}{HiBicEil.Cfi| cord

bl ood nobnonucl ear cells stained with nouse "anti-human CDI9 and nouse
anti-human CD5 anti bodies. Figure 6. A FACS profile of nononucl ear

unbi |'i cal eohthePdRRAikRE, lsSid %‘:lﬁhé?ﬁ/@d %ﬁ/ﬂa cgﬁcgl%ﬁ n?){c%}oiid e B0 (Lo sedMdivipuse

it
anti -human CD5 anti bodi es. gure 7. F profile ogaltl)one marr ow
nononucl efipmcelerns pstiplierad dlogils ymbitiend eordridaadiareencorgoendisrsels et Wrelsar human

CD72 anti E%EE@Q% Fil iffes o hybYifl l@g e @ FRblibiSatRh of 8RSk mydRiRpnuc! ear
cells for ‘a'}lvg %gﬁg‘ﬁ?egsur e)}bgl c%’;pl tﬂht@ |ct§'t%r{ of IQ?M an{ﬁI Pg&'ygg)gk?ti ve
cul tured pspgphior alledsrived frym Foednopdrivhersl teogs vinbilicalcerd bi®uhonporgDngroveel | s
were | gM pask] e H%diRd 96! GekARNE 1&9? Y h’ﬁ/f‘ ! cSUEBGERARS: (B)
Fol | owi nggr%g qdays I gul%ur'e tﬁe%g%r c_en? ag ro(_)?je%g %Jgsi £ végnl ynphaocyt es
reduced t byt2iksatieh affwecopenaemydgid pofgenigpGeplbdérivied drogesplen peeiplragiddoado 15%
Fi gure 10@5{1’&1@ cc'?Jdgaﬁdo'd§§ F(%fe I%rogﬁfQ53%?'%%h%ri‘dsceﬂ'MW&r%bﬁoﬁ‘éﬁ%ﬁﬂ d cells wth
oncogene of nyeloid and [yrmphoi d’sources.
In another embodiment, said cell derived from B lymphoid lineage is a pre-B cell, an
immatt_;re B cell, a naive B cell, an activated B cell or an effector B cell. As such, it is clear
that the invention provides a hybrid cell generated by hybridisation of a common myeloid
progenitor cell or a stem cell and two B lymphoid cells selected from a pre-B cell, an
immature B cell, a naive B cell, an activated B cell or an effector B cell. The invention also
provides a hybrid cell generated by hybridisation of a common myeloid progenitor cell or

stem cell, a B lymphoid cell selected from a pre-B cell, an immature B cell, a naive B cell,

an activated B cell or an effector B celland a T lymphoid cell.



Figure 11. Expression of CD4 and CD19 on primary m xed spl een | ynphocytes,
popul ati ons of sorted CD4 and CD19 and a resulting KBT tri-hybrid cell

i ne; (a)wexproesioon of CD4 and CD19 on primary spl een pgrpieiionsrifb)
purity profile of sorted CD19+ cells (98.1%; (c) purity profile of sorted
CD4+ cells (96.8%; (d) co-expression of CD19 and CD4 on the tri-hybrid
cells. More than 99%of tri-hybrid cell popul ation co-express markers for
both B and T cells. Figure 12. Expressions of CD19, CD3 and CD5 on a KBT
tri-hybrid derived fromimortal nyeloid and 2 primary anti gen-experienced
| ynphoi d cells; (a) expression of CD198and CD5 on KBT tri-hybrid cell
surface, (b) expression of CD3 and CD5 on KBT tri-hybrid. Figure 13.
Surface expressions of CD4, CD8, CDr72 and CD20 on KBT tri-hybrid cells
derived f lroond enmbod ingeint, rsyiéle&adoraladellzismni ambigen-dxpenenciddB-cell bisa glasmasedl. f r om

bone marr : Xpr on ,of n b) re55| on of
i and coro1et TN on P EPY BBl R Ckentiate A P ER pao Mo SRR o5 o
CD expres myelosi gty Mlltdrlstdnyberl] ghd| uwmeB \Wyrtipho aineedlg eelectaf frbiyirphatigkns our ce

and CD4 and CD14 i e SSi.0

the tri- hy’ﬂjrelnarl CS%PTCSWSE ﬁay%eﬁle 115'8&?(3%%0“@% (‘fﬁgéf &y Q”‘gﬁ”fgeﬂ?rgﬁgg%vel of
CD4 expr eagbrilisaficib S ofifbin) mptdd progedier coll drivtdnowll gy sitiged-cXgoderR¥pBessi on
(CD 19 I.l m,pg éb%J eﬁ)reﬁm on.of CD4 and CD14 on the sane CD19

posi tive f"? g © l)?f\%la YBRPUASH ng further heterogeneity of cell
popul ati on based on high or |ow expression of CD14 (CD4HCD14L; CD4HCD14H,

CDALCD14H)n enchingiatiBned® said ¥éNl Gattvedr 'ﬁr@ﬁ ﬁ)ﬂﬁﬁ]ﬂhb ﬂSm@igeq}% PhERS BASoARe t he WM
tri-hybrid cells with onc]ﬂene of 9%% hoi_d source -NS, CD5 derived
n ?

fr omant i g&HlodmserP etbegs FLEE) 926, nCHar i Aetpchy @ﬁwlb‘fenm ProXiderot vt e
cel I's. Fi gydrRy cbfl gerfePbed ybiidigSioRbr mlﬁﬁcﬂf B9e3d i@ Bﬁ)g@rﬂtoy\&m dristerdBeRRhE cel s

w th oncogene of |ynphoid source WL CD8 derived from Cét otoxic T cell

and CD14 a@qB\bé*@vmrdcmﬂwhlﬁla#w%ﬁdw@e@éme@lmn@m% antigenpCPAGEE0of | | e of

CD4 and CPB78Qr B! eARI iRRnfbh snfg@péemggmyﬁmbéemd%%né}@tearb %Qbrf.oﬁéam,ﬁe#?' e CD
positive T cells. Figure 18. CD expressions on the sur ace of

tri-hybri eoreept Biyelpid grogspitaigell poviempedl afoliiaelaid eclbyvbigle Aiselays aé@mtssme (A

tri-colou ) ur staining
w th Cosa g R R e b o A e 2 der  ved

fromeffector T cells. Figure 19. The expression of |ineage speC| fic

markers of, SWnlbhi nFMtbEdlﬂjcap&elri%cfﬁ{)l'nv[egwgﬁcﬂm %\f%‘cﬂrﬁt&é allt Fi gure

20. Expressions o I heage speci s derived
fromthe dowbl & ngivsilt ¢eMeaICEJztwelm4T Felbed arseffaeiog Ur eclR1As Amlexfprlemmom of

| i +

ant  gon- opeidey £ pRIdRN T by Wdaliol O Lo R b8 IRl QLA
WAM tri - hytemicdll,cel hsnphnidgiehatd ad [mpimid vl selebted fremahprcd“mw; ::rn:c il'l’tglsil.;grﬂphgl (éD "
oncogene an r a expression o an

on t%e tr? gl;li%rl ngﬂ NF %ea?v%%%yf%ﬁl)ogglheffecgo )rd:%fs?tl n(F:)t popul ati on of CD19

positive cells which do not express CD14 (R2 regl on); (b) CD14 expression

tri-hybrid cells de i ded
"n the cull ks en R D ARRR b F Bpep 1 it BB 8P & TRy or

cells der faﬂedllrfgrmnti'gengs@m ach4, CD5 or CD8 As such the invention provides a hybrid
cell generated by hybridisation of a common myeloid progenitor cell or stem cell, a B
lymphoid cell and a T lymphoid cell which displays at least one of the following CD
antigens CD3, CD4, CD35 or CD8.

In one embodiment, said cell derived from B lymphoid lineage is an immortalised cell. As
such, the invention provides a hybrid cell generated by hybridisation of a common myeloid

progenitor cell or stem cell and two B lymphoid cells, at least one of which can be an



popul ation of R2 region 2 nonths later. Figure 23. Representative RT-PCR
for CD14 obtained fromdifferent subpopul ations of the WW tri-hybrid

cel | s. Fiwone10241998 karyotypi ng of a single clone of K5@eTeal2b®/ooThe
results indicated that K562 cell line was triploid, having a nodal nunber
of 69 chronosones. The foll ow ng chronosomal abnormalities were detected:
m ssing one X chronbsone; paracentric inversion of the |ong arm of
chronmosone 2, involving bands 33 and g35; m ssing chronobsone 3, an

addi tional derivative chronosone 5 with additional chronosone nmaterial of
unknown origin replacing the segment ifomqll.2; a duplication of a segnent
of the short arm of chronosone 6 between bands p2l.2 and p23; an additional
chronmosone 7 with a paracentric inversion of the short arm of chronosone 7
i nvol vi ngiraordd cpll.3 Thechve@®n akiosmbridesonbybeidreshgsmreedby hybradisatioradf del et i on
of the shorlaf mokoif rAmRReTen O SAMBANG Bl doc R s/l ) sl gnpsone 9
resul ting oM A TAnSIGEAYT of ihvT Vi ng segmenfs o t o clhrom)some 9's;
a deri vat iynephofd cetir onrbsone 10 resulting froma transl ocation invol ving
segnents from chronosonmes 3 and 10; m ssing chronosone 13; additional
chronmosone material of unknown origin on the short arm of one chronosone
13; m ssi hgozhandivtmene sdid pelbdidived Gomal T Iyaipksid diheagé isamkimmontalived gelh Aepl aci ng

the segnment frompl3 on t hr o one 17s: derivative chronos 18
resul t1 ng ol S EP AT eads bR E by R PR AP 1 ang
18; a m sspiogenivneslichsrMshEB Boiphaiddel andadni ivenoethl Divapasie call. 1 resul ting from
transl ocation invol ving segnents of chronosones 1 and 21; m ssing one
chronosone 22; five additional different marker chronosones. Figure 25. A
l(<<’ar_ Bé%tEygi) ngmﬂef er?lfbfalilﬁﬁn_t,tshﬂ o&il\deriﬁ‘éldofftﬂﬁ_ 26 Bolympdi@ Neage lid ddrivéudaﬂomyhphcsd cl one

,. the follow ng abnormalities were detected; a derjvativ
chr omos onmESsEer s n{j’e? PYRRFign PFoYMSh Sclabrid e rﬁFBF‘"ﬁeﬁd’ys'éV&ﬁ%ﬁi‘tg’"f 9‘f§?n
chr onosomesmibo@RfleBid pRg@hF eNQFRIAUNE &fd 61V BNBEMAEd k3ils derdel it i ve of
chronmosone 14 resulting fromtranslacation involvin nts from

segne
chr onps omBénPiofigsue . Thy inygptiancalso Ripvidss adiprifsebsrver d&ﬁ/q’t-‘/hréd‘%aé’@?rﬁm from
022- 923,  BhBHs® mebioidhrdeRh MR LHIPbErPle KB TyrhpHoRLA 1 @R ykbhoilhyiuk d | i ne,
showi ngs a single cell clone that is near triploid. The cf\;rom)soma count
varied fr & sbbewhaidectlo random 1 oss but had a nodal number of chronpsones
of 66. The follow ng chronosonme abnormalities were detected: a derivative X
formed froma conplex translocation involvi r]g the short armof the X
chr onosont! aifderphwsngst.said csl Werivadnfiare dt lympleadd dngagerdssdnnived fipmslympkpidne X

Chr OMDS OMBs,PARIGEM §rlvEntlol \HrdvideQ Hybrid géil %ég&gte@rb?‘hg]{)ricﬁh&'iigﬁ@?&’%%ph nvol vi ng

bands 33 and g35; m ssing chronobsone | etion
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deri vat i vawehidorrositer etlljongismietigB degpherid eelloind ahF dmindeifeced dasiedaliae her
uni dent i f?ﬁﬂahgﬁrtggm_sone; an additional derivative chronpsone 5 with
addi ti onal” chronposone material of unknown origin replacing the segnment from
qll.2; a duplication of a segnent of the short arm of chronpsone 6 between
bands p21vu%e?eﬂr‘fle %231?%%99' tell%ﬁ@{ud%eﬁl't}@f))'/b}‘ﬁ c%ﬁ{(gmgﬂ{\@nt?on!apevgér}oe@g the
| ong arm of chronoso and the ong arm-of narker 3; m sSsing one
chr onos ongomh3lymableid ttissradaidclymphwd diveie nmtpeaférably of leeterk fromrpeoiphagalnbloml, t he
short arm_of, . on [ o v JT SSI NG 0 nr . ML.S8Si ng one
chrormsorr%orfg;%og’ glﬂ? 'lggﬁ%] lgﬁgf“g’rﬂ? a ug’o? n%%kaﬁgﬁﬂb%?%%é%ﬁ%g}%&f he segnent
frompl3

In one embodiment, at least one of the cells included in the generation of the hybrid cell of
the invention is a human cell. It will also be clear that the hybrid cell of the invention may

include a cell other than a human cell for example a mouse cell.

In one embodiment, said cell derived from a common myeloid progenitor cell is a K562

cell. As such, it will be clear that the invention provides a hybrid cell generated by



on two chronosone 17s; a derivative chronosone 18 resulting froma

transl ocati on invol ving segnents fromchronmosone 1 and 18; m ssing one

chr onosorw02010/1a199er i vati ve chronosone 2 1 resulting frecrawoavebaeati on

i nvol ving segnents of chronmpbsone 1 and 21; m ssing chronosome 22; four
additional different marker chronosones. Figure 27. Karyotype of KBT
(K562&CD20+CD72+&CD4+CD8+ cel | s) cross-lineage trihybrid (or KBT-2
cross-lineage), showi ng four clones that are near triploid, (A) CLONE 1 has
a nodal nunber of chronosones of 67 and foll ow ng chronosone abnormalities:
a derivative X formed froma conpl ex 2#ansl ocation involving the short arm
of the X chronpbsone and possibly two ot her unidentified chronosones;

m ssing one X chronosone; a derivative chronosone 1 involving segnments from
chr onpsonbyltridisatomos e K56R ekl asth teerbs ymphdid gells. adbninveationmaler giogdes o t he

| ong arm @f, chrono 2, h.ovol vin S . an ul SSi n

chronoso nﬁybg%d crefg §t ée?a}que?yyhﬁgﬁgg op& g 2 ?ﬁ re g rcr%l g g?rér%ﬂgrﬁ% s%gl?g'%o @ 8erlgan§r?§ I

deri vat i véyngthndreBone 4; an additi onal derivative chronobsone 5 with

addi tional chronosone material of unknown origin replacing the segnment from
gll.2; a duplication of a segnent of the short arm of chronpbsone 6 between
bands p21lIRomdaniadBiengnaiddetiohd oslhbr délr thirdicelV e acWINSSaiitieor 2 MOLAWceg | ong

arm of chronpso an h 0 r m, of. rker 3: m,Ssi. ne chronosone 9;
o Cer m RPoRTSA e oo ey t POy HeE b fim Rl Thowdtes S B hy Bk BT 3.
deri vat i vaylghiisanas ohe c@nmes iyt b Rigprb genithacellr @rssdnd &l b OMILIWG! acillngd sepnent s
fromtwo chr SO s;. a derivative chronpso 10 resulting froma

{r ans! 0CaDMORRRA) ViR EateHECPEY O & Y BHOShraeraek il iyt phg one

chr onosoneerddon aglélbidipadirhitdr REIDSDSDNE: IMBBEyhtloiddeli AAKAMBLTrdegi N On t he
short arm of one chronosone 13; m ssing one chronosone 14; additi onal

mat eri al of unknown origin replaces the segnent frompl3 on tw chronosone
17s; a dend ¥lchibBdifidhi) Sars BiEcell§s 4 BS62 del NG idf oM ell saBIL8EtceMBnd sa10! Vi ng
segnents from chronmpsone 1 and 18; m ssing one chronobsonme 20; a derivative
chr onosomhis cgll jsaMPLTRgel r om a transl ocation invol ving segnents of
chronosones 1 and 21; m ssing one chronosone 22; four additional different
mar ker chronmosomes, (B) CLONE 2 contains 65 to 67 chronosones due to random
| oss ( mod&1 anetenerakadiraent sl dirst cell s 7)K54A gelhaaid s5cand el it mpdRyY Shesll and

char act er kg {16 cL@is@lgelNEnlT Wit h exception that del eted chromosone 4 of
CLONE 1 is substituted with definite derivative chronosone 4 involving
segnents of chronosonme 4 and anot her unidentified chronosone, (C) CLONE 3
i's essent iRl loyhel BRbSENEn 2 NG ILs RYkinfaREnAR HEHokyE, GhF QERRIER isla i S
mssing and there is a different derivati've chronosone 4 derived from
segnent s OfILENP estbardrreid thigeglids a primasphtcailns 67 to 68 chrompsones due to
random | oss wi th nodal nunber of 67, (D) CLONE 4 is essentially the sane as
CLONE 1 but there is a chronpsone 1 mssing and a different derivative

chr onos omén anothgs emnbadirerttr seish fisttaehissd ramary Ghmimngelomerpeylégpregandor paid

chr onpbsong, .1

.4 . : 5' d
derivative cﬁ%ﬂﬁ%%&éﬂgﬁﬁﬁagﬁdg%%é}gﬁd\é&?%O#jmgrggqngm 2% 5q.S I%ingu?e 28. A

karyotypi ng of KW-1 tri-hybrid line (KW tri-hybrid derived i mort al
nyeloid a I J. el ri Vi r +1 [ 1),
show ng aﬂg?nﬁéheg&g%?ﬁgengmsf’gﬁhggg%gaar - éx“a"&%té?"‘ﬁ% hel}i;gr?or\ggfwnsu%@eap 21 of 129
to 140 cheodrisdrelisaninfact T oell. ng chr onbsone abnormaliti es:

In another embodiment, said first cell is a primary monocyte, said second cell is a WIL2NS

cell and said third cell is a WIL2NS cell.

In another embodiment, said first cell is a primary mouse monocyte, said second cell is a

SP2 cell and said third cell is a primary mouse T cell.



m ssing two X chronosones; m ssing one chronosone 1; m ssing one chronosone
2; paracentric inversion in the long armof chronosone 2, involving bands
g33 and o86;20rvs99ng two chronosomes 3; m ssing one chr ecosane1dho0As6
derivative chronosones 4 with additional chronmosome material of unknown
origin replacing the segnent from q35; one extrahonol ogue of chronosone 5;
two extra derivatives of chronosone 5 with additional chronosone materi al

of unknown origin replacing the segnment fromqll.2; one extra honol ogue of
chronosone 6; an additional chronosone 6 with a duplication of a segnent of
the short arm of chronpsone 6 betweenZbands p21.2 and p23; one extra

honol ogue of chronobsone 7; two chronpbsone 7s with a paracentric inversion
of the short arm of chromosome 7 invol vi ng bands pl 3 and p22; a derivative
chr onosonén gnothes ainbedigerty swd &rst ecdinis b aeciatanomobseviadneeyig ssdgremdsefl iom

chr onosongg %elﬂarﬁgseﬁatmds%h%ga§meﬁhrormsorres 9s; a termnal deletion of the
short armo% chronosone rom-band pl 3; two derlvatlve chronosone 9s
resulting froma translocation invol vi ng segnents fromtwo chronosone 9s; a
dor | vat | vy BloofPLAIRARE 4 hSSHhS M LEOTL A HARSISGRLEAR. FOY LKA
segnments from chr onosones n one chronos

chr onosoneelllis a WHLA Wmlltamd)mdltlmhmdma@rmmaterl al of unknown origin on the
short arm of one chronosone 13; m ssing two chronosones 14; a derivative of
chronosone 14 resulting froma translocation involving segnents from

chr onosoniés offe atishdident, ths dytr@l @tieofahy mmlmmxﬂ:’éssem sisdired pesiein.cn er@sone 17,

two chronps 17s th.additipnal mat of . unkno arigjn re Iacin t he
segnent 1 POMTEPE St PURieE b sibames porent o G ppeoipeS el ot £ "

dupl i cath [ @é’domﬂmﬁﬁiggﬁﬁ@ﬁgﬂferibﬂﬁﬁalﬂ]&%‘;]dm?ﬁ,a ok bik RY atcu\lan)chmim?]gmto}% an
extra chronpso a derivative r ono resutln rom a

t ransl ocaff B’itFr[TEH]VPII W Y LRhgHmRnGs pref?ﬂrbﬁ&réglllnéﬂ?} H?‘Q?P‘h@e”@)ne

chr onDsoMmproels isSvdukadzi td @aahotmreiﬁeﬁdﬁhﬁtomm Watrbcebtw of @Rdrixsnt Of

mar ker chronoso . Figure 29. A kar 2 (KW tri-hybrid line
derived i I“H’?Eﬁo?allnyﬁﬁﬁé‘P@F‘be”élﬁ’Hm@"f §%H@¥ed“ %éISP'é‘bISﬁ?felﬁP‘i mary nmenory CD3+CD5+ T

cell), showing a single clone which is near-hexaploid with a nodal nunber

of 135 to 142 chronosones, and foll ow ng chronosonme abnornalities: mssing
two X chr Ghe8oeBbodimpaisishy BAEInCfr biv el rorPries ﬁ'@%ﬁbﬂ%hr@nﬁ@&}% 2:

par acent r bbddinet $4i@Brotdin lshem! ONGt AR bmEoiRERS QiFprétein! iN16@), Mh agrpands q33
and g35; missing two chronosones 3; m ssing one chronobsone 4; a derivative
chromson@gfhﬂrwqioﬁmﬁéﬂ?aﬂq WAkIn ithPéhosome material of unknown ori gin

repl aci ng the segnent from q35; one extra honol ogue of chronmpbsone 5; two
extra derivatives of chronmobsonme 5 with additional chronpsone material of
unknown ofh gfierempbeginest. waid titybridigagiae peedftp @anegite the b eclbsf the ifyemHIndgue of
Chr ONDS OMGeifeved By 3flh AAkns.C 1 GFRAL pBaiioht] sfd qumdlsfaa&d N &ibrait HEITENL Of
the short armo hr onmosone bet ween bands p2 %wo chr onmosone
7s wi th ahpaidaeBafthe mvr:lmperlsacéwv@rbytqhemgnbmanar m of chr ormsorre 7 invol ving
bands pl 3 and p22; a derivative chronosone 8 resulting froma transl ocation

i nvol ving segnents from chronosomes 1 and 8; nmissing two chronosones 9s; a
term nal debmt ¢rpodfent.ithe yfwidt cell roftisf ingéntionds Bmtberchybridinedowitil 2k B that wo

derivativ ulting froma transl ocation invol ving segnents
fromtwo g ?%%%ggﬁ&gﬁgo?ﬁn&%z” vative of chronmpsome 10 resulting froma

transl ocati on i nvol vi ng segnents from chronosonmes 3 and 10; mi ssing one
chr Om)somlan one’ en%ogiment, said hybridisation used to generate the hybrid cell of the invention is

carried out by hybridising three individual cells.

In another embodiment, said hybridisation used to generate the hybrid cell of the invention
is carried out using three populations of cells wherein each population includes a plurality of

identical cell types or phenotypes.



chronosone 13 with additional chronosone material of unknown origin on the
short arm of one chronosone 13; m ssing two chronosones 14; a derivative of
chr onosorwo2diwsesht i ng from a transl ocati on invol vi ng fegnanyw/0oTm
chronosones 5 and 14; m ssing one chronosonme 15; m ssing one chronosone 17;
two chronosone 17s with additional material of unknown origin replacing the
segnent frompl3 on two chronbosone 17s; two chronosone 17s with a
duplication in the segnment from q22-923; m ssing two chronosone 18s; an
extra chronosonme 20; a derivative chronosonme 2 1 resulting froma

transl ocation invol ving segnents of cB?onosomes 1 and 21; nissing one
chronosone 22; eight additional marker chronpbsones wth two copies of

mar ker chronosone 2. Figure 30. Karyotypings of KW-3 tri-hybrid |line (KW
tri-hybri dn derdmtedinensrid dlybnid, edlloifdheamderBoh yangniohed foeh pertiewlat gelityrery doubl e

positive +CP3+. T cel | ). | Whi eh. aploid
N th & modariigegkd S Reml nE S8y bEL B 8RR S BB I g

chr onos onmmodtfnatromak desired funttimekityX chr onbsonmes and a single Y chronpbsone; an
additional chronosone 1; two additional chronpbsone 2; paracentric inversion
in the long arm of chronosone 2, involving bands 33 and g35; m ssing one
chr onosomPEFINEAONKi ti onal derivative of chronosone 5 resulting froma
transl ocation involving chronosone 5 and chronpbsonme of unknown origin; an
addi ti onal chronmosone 6; a duplication of a segnent of the short arm of

chr onosomin fhe baiteue efithb aregsit pRéntidnathd wpRB ‘capraeyitangnaing Datdabeliite dre
inversion of the short .arm of chronoso 7 invalvin nds pl 3 and_.p22; a
or vat | v BsBNBES e PESve AR GIRaD et AL SR VB RSFEE LG ment <

f r om chr oripsladig, bit woitimBed &7t er m nal del eti on of the short arm of
chronosone 9 from band pl 3; a derivative chronosone 9 resulting froma
transl ocation invol ving segnents fromtwo chronosone 9s; two additional

chr onosongdy cdiwo derivative of chronosone 10s resulting froma

transl ocation . nv?lvi n tgﬁﬁgmsnt_s from chrgonosones 3 and 10; 1 ditiona;

wo ad
chr orosomé BErid Al el PMBISES RYBRARENH L BY NYFE than QRA IBRRART QSP“F@% "on the

short ar myafo1@nNghdC te® MRS RABVed3; It T SS caD tRIR Cis Chon@RR&EAMRork4a sBmalQy iyt i ve of
chronosone 14 resul ti rlg_ﬁf rom a translocation involving segnents from

chr onosonB¥brislisgiien on a wilexsli ybrdsationetfe far skample. iR 5 IPTS Pokigisak & aci ng
the segmepardnt sPITBe pitedtRERECaE bE QBRHON B oth Bitherl RhLCARR TSR Rordspeliiah i cat i on
of chrompsone 17 1n the segnent from g22-q23; an additional chronosone 18;
a deri vat Prediffieshiisagedonmegiess uThe iy ik sel proated frgnsthe sanme ligage RS FREFISY
segment s {SRBbLRALRMMIANBEra thaddFditfRe UM EEQDRILbEDNE RIS MYBrid9; m ssing one
chronosone 20; a derivative chronosone 2 1 resulting froma translocation
i nvol vi ng segnents of chronosones 1 and 21; five additional marker
chr onosongs,;, w.4.R.4 Wwo copi es of each marker chronosone 4 and 5. (B) CLONE 2
has simlar chronmosonme abnormalities to that of CLONEl except that it |ost
one chr ondsitecrd cell Ganartdivrlly progdneedihibrid ¢ed vadiresentme prigioatiag FoACHAWN i ti es as
CLONE 2 eﬁ%?eﬁ&iff@r@ﬂts %riegcentri c inversion in the long armof chronosone 2 is
replaced wth an isoderivative chronobsone 2 resulting fromthe formation an
i sochronosone involving a derivative chronosone 2 that was generated by a
paracenti ¢..| 0 i | he Iong arm involving bands g33 and g35. Figure
31. Karyo?f/%g?zlgéaig?}%epri -hybrids (A) and its CD14 enriched subline (B)

A cross-lineage hybrid cell is an artificially produced hybrid cell with a genome originating

from two or more cells derived from different cell lineages. Hematopoietic cells for
example, are divided into two main lineages: lymphoid (T cells, B cells and NK cells) and
myeloid (monocytes and macrophages, neutrophils, basophils and eosinophils, erythrocytes,

megakaryocytes/platelets, dendritic cells).



showi ng a single dom nant clone which increase its presence from55%in the
original WA tri-hybrid to 95%in its CD14 enriched subline. Eachhas a
nodal numweromii4#9pochr onosonmes and fol | owi ng chr onosone Pabbannaldoviles: a
derivative of chronosone 8 resulting froma transl ocation involving
segnents from chronosones 1 and 8; an extra honol ogue of chronosone 13; a
derivative if chronosone 14 resulting froma translocation involving
segnents from chronosonmes 5 and 14; a duplication of chronosone 17 of the
segnent from g22-23; a derivative chronosone 2 1 resulting froma
translocation involving segnents from?thronosones 3 and 21. The only

di fference between original WMW trihybrid and its CDl4+ enriched subline is
that these abnormalities are present in only 55%of cells in original WW
and 95% cétithgbid cafiD14 enriched subline. The rest of the cells in WW
tri-hybri 0 0 near
tetrapl of o (appad FARERERARCLLBAlEY AL AN AR AR AR A TheL

super nat apglls. from ProGM cul tures Lanes 1 and 2 were | oaded with
supernatants of non-activated and activated 4 day human T | ynphocyte
cultures respectively. Lanes 4 and 5 contai ned supernatants of ProGMV

cul tures @mb&m in the absence or presence of tuni comycin, respectively. The
super nat a ess& & ed i

refer enceWhI’3 C%M ”FI &a% a‘JeIr]? 8°Fr8rﬁa cqé(l_)tf’ c{%wgnwa §el in Lane
6. Figur eco’iﬁnsteﬁel o‘éd gmerf ngolwdr esspmdmtwinp pamm&# GSEormstedcbceﬁthby:ell hee’#r oGV
hybrid line. Th natants of t id line obta ned from
the sampl BOUR N AHETESS P (P BB e ieb oh WG VS A B (T anes 1
and 2) t usalslanmasfertane it @esdid 2adliclthetthaticRpradies aaispichabi Drelativéld comtant

anti - huma gMCSF alwl %(’%d}/ (lanes 1 and 3) and rat anti-nouse GW CSF

ant i body Fal" abstantiallyndsfinttelire - ot ei ns were visualized by silver staining.
Figure 34. Expression of CD4 and CD54 on the surface of ProCD54 cells |ine
and its 4 enrj g@gd sub-1ine, ProCD54EX; (a) 100% of ProCD54 cells

r et ai ned W’@)&?’)‘i} {45R"%t CD4. Approxi mately 72% of the cell popul ation

was al so ppk tdoiv@xif ATthdpodent aptlicat@n i thd tarh 0vehAichied hybRyigdi S ofef@X Ry £5Si ON.
42% of cell population with char acteristics of CD4+CD54+ henotype with md

to high | B9etss phiehmae spplf eiabicosrihinsregad amdg ogdmrealp&ﬂ (nogrpdmets)

anal ysi sofelGi¥arai dellcPadu@dPr8sthataRe Msniabferibiidea 6 Liho tellshf: Halcted el +CD54 +
su b line of original ProCD54 shows that 98% of the cells are still

positive B4 iRt ddpveaie Srepkdownmidhe plasmssmephianes fthe prrenirce!ls #ithtir e 35.
Vestern bloh &fcom&tqmlﬁmh%&m%e@eﬁa &E%ﬁrnk&y oPb:25hemds SNGcPpREIPRAEX cel |'s.

The cells of the KW tri-hybri'd partner cell line were used as control.
Both Pr ocemoehmecbms@mewexve@q@ t@H’éHIYSfGT“EﬂéI stngtegeth She wpan fasmedgiggloxi mat el y

82kDa. Fi gurie dbed ARyiRitisete 1AM &110f | CAM I gene expression in ProCD54

and ProCd54EX cells.” Figure 37. "Western bl ot analysis of cell extracts from
a KBT tri -hybr| d ceI | line transiently transfected with hlL4-R a chain, 24,
48 and 72¢hpyrgs after transfection. Human PBM. stimulated with 100 ng/m

hl L4 and nontransfect ed KBT cells were used as a positive and negative
cont rol f dhe grmst@ngelEtrafers, to pe yprpetidlised ¢ell VAlhppeapadiy to AivieleRyowtosistand or  t he

detecti on, Jeygbé'm%o 6fralﬁ'eb§1t géers![ g’%ﬁ%@gmﬁ? tnlcﬁldé Elﬂﬁ%ﬂfn’ﬁg Etglq chst, h hiL-2.

The IeveIs 0 pression are sim
“adult” stem cells derived from umbilical cord or stem ceils derived from adults. Stem cells

include cells that have an unlimited capacity to differentiate into all cell types, ie totipotent
cells. Stem cells also may include cells that are limited in their capacity to differentiate into

specialised cells, for example pluripotent, multipotent, oligopotent or unipotent stem cells.



obtai ned from CD8+ human T | ynphocytes and Jurkat cells. Nontransfected KBT
cells and K562 cells were used as negative controls. Figure 39. The FACS
anal ysi s wonoimisn@eel | ul ar hlL-2 in (a) original KBT tripcmpanroo/oeiibs and
(b) KBT TR-1L2 cells. Approximately 41% of the KBT cells were positive for
CD69 activation nolecule. 92% of the KBT TR-I1L2 cells stained positive for
intracellular hlL-2 (R1+R2). The hlL-2 negative cells were part of CD69
positive popul ation, whereas CD69 negative cells were all positive for
intracellular hlL2. Figure 40. Resulting elution profile after RP-HPLC
following affinity absorption for hGWESF. Figure 41. SDS-PAGE (| ower
panel ) and Western bl ot (upper panel) of fractions collected after RP-HPLC
following affinity i munoabsorption for hGMCSF. Wstern bl ot reveal ed
changes i irme¥dised @l wei ght profile of hGVCSF secreted by Pro-GW SF bet ween

fractions, ted t \ irst
peak on Ryj{'rlg el |a§£neldprgéglfr?fersztélfa %géﬁﬁlgﬁg&gf&%%g ?tgég%@?amgg%g%gﬂgng 31

m nut es rept bseivﬂediasemmnuhopdakd/vhdt emy hbehderivéd frdmpaake fiad Inmligmengy the
fractions eqt e t of CD4+
cells fro%gﬁjﬁlé' 2 ﬁ'ﬁ?‘%ﬁy\o?ggpé ol ?(g%t“ h%enfﬁlde %h follllt% ?ﬁ%t%%eén A) the
cel |l s | abedll that mdltcbs ampacnmfmamd{ﬁﬂdte Etoth.WEhase gtatoesjm@ﬂin)cluda,cfosmam& fromthe
rest of the on. The efurt e L edfor
bariton (BB BRRRRES kRt 8 i iEn R ferkh PleRcls AR B

Fi gure 43v1rLGedEIE{);eStmmphmmSem S VO10) dégitggem&,dhmivenb Emaﬁsmlderand/édmﬁrt om

i 11 or ont PR st (S pang. MREGSHRRS S B SRR R 0 1 ane

4- 40 m naoéll vinexredsionds the adl@n&rase rmegamhhs@aptﬁselmm (CRRCShr dilledt imeexth. fr om

E.coli. Proteins were V|sa|zed ni n Mol ecul a

o Rer s al BPHIREACU e R G < e e i A AR OPLTY B PR cel | s
of mousle ﬁi}ﬁ&l&“l@dilﬂlihﬁﬂartﬂm(:d cdlls Meay &l@ﬂv@bﬁ&n SEﬁﬁ%‘o]oagmtiuhcﬁ.Seso& cdii@&l@efgr ]
nmononucl ear, cells om eri pher od an een stained wt

ant i - nous &4 dﬁf?e EE‘“F‘%&P EPOSUTG ﬁé"“ﬁ%ﬁ?‘&§@ﬁf owatgn ¢
positive ﬁaf\ma@zmé ;ﬁaeﬂaﬂgfn %@Mﬁﬁa&y)lsmqin&yﬁ otoxic (CD8+CD4 ) T cells,
whereas R2 contains double positive (CD4+CD8+) T cells. Figure 46. Purity
profiles of nouse nonocytes isolated from peripheral blood by negative

sel ecti onapbbhqemgnetic beads. 100% of the isolated cells were positive for

CD Ib and_at the sanme time nore than 98% of these cells were negative for

B220, CDodbhe term omyelema sadl” refars ogymaligapneytadpplasmiogllof cDl 1 b+ cel I's expressed
Ly5G on their surface at low levels. Figure 47. FACS profiles of CD138, CD4
and Cdl Ib expression on STnMmtri-hybrid derived fromone |ynphoid

i mortal &&bidogia Sp2, primary nouse CD4+ T cell and CDIIb + nonocyte. The

phenot ype I= 1 No 8 on
T00% of ¢ e rn SégP?‘ggc“;fe%?@g‘%m“ﬁ%‘%bwb%%s%*ﬁ?ﬁ? oy

popul at i ofellesist esiseel] drived hfare t@smﬁnk@fr an ignppisednanjmaky, Sybhdanas e ng
CD138 posj &Xr@al%‘éd&%ﬂ%&mﬁ%@é&%&ﬁé&&?% EhdRelonMideED | b. Figure 48. Typi cal

FACS profiles o expression on STnvmtri-hybrid
derived fromone nouse | ynphoid i mortal cell of Sp2, prinmary nouse
cyt ot oxi CP%&DJ cell and nmouse CDIIb + nonocyte. Whilst the

The term “phenotype” refers to the physical characteristics or morphology of a cell. For
example it may relate to a particular cell lineage, for example lymphoid or myeloid lineage.
Alternatively, the term “phenotype” may relate to the expression of one or more molecules
for example on the surface of the cell, such as, CD markers or molecules inside the cell,

such as transcription factors.



expressi on of nouse CD138 was confirnmed on 97-100% of the tri-hybrid cells
(a) and (b), the co-expression of T cell and nonocyte markers was detected
on 56% amaoRéw@iosnri - hybrid cell popul ation, respectivecCyAuapprooxiirat el y
40% of the entire tri-hybrid popul ation co-expressed all three markers (c)
and only 14% expressed neither CD8 nor CDIb on their surface. Figure 49.
Typi cal FACS profiles of CD138, CD8 and CD Ib expression on STnivin
tri-hybrids derived fromone nouse |ynphoid imortal cell of Sp2, one
primary nouse doubl e positive CD4+CD8+ T cell and one primary nouse CDIb +
nmonocyte. 98-100% of tri-hybrid cell popul ation were positive for CD138
with 93% of the population also positive for CD8 (b). Approximtely 57-60%
of the entire cell population were sinmultaneously positive for CD138, CD8
and CDI | bUnginguitied Bogenfion sgffi cal profile of CD4 and CD8 expression on the
surface o OMLikEd k |V g, mortal cell
of Spz2, o%‘gﬁ;p(rl ma'%ti;/d ‘ﬂrégﬁg}ggﬁ%ﬂg{@ e%ﬂ%?%?@é%:%ﬁ%@%“@ﬁ%ﬁ 0alrgd one primary
nmonocyt e. diffarehtidte BEMiroiteddands of odis avithow bt ing eotimitte CBBany spdcyiicH 0% gsf bitthe
trihybrid, i - essed CD4 and CD8. Notably, practically entire
CD4+ poputg{ﬁ?lg{n[%b\%avgﬂsae sgﬁ{é%éi tive for CD8. Figure 51. A typical profile of
CD138 and CDI I b expression on the surface of SSMntri-hybrids where 93% of
the tri- hx.tgri d P9 (l)JiIdat‘i on. §~h91YV positive staining for CD138 with 70% of
cells co- ex%}r" 354 g ELEFBTE gure 52. Typical profiles of human CD71 and
nouse Tf RAexpmesshainvid proghetos uelf aaeprofenSKmhé@dtopsieticSidvin c{lbjestricted iy br i ds.

Regardl ess of the nouse qr h n.source of the nonocyte 00% of

Cr T hybr O T ST seBbTE OF ROMsnR oD SRS P B RS BBt o

Fi gur e 53gradylpiyesthadpsphbgd @egenitorsbutmet IgpBEd edsr essi on on SWVm (a) and SWh
(b) tri-hybrids and either nouse CDIIb or human CD14. The expression of
nouse CD138 appears to be dependent on the nouse or hunman source ofthe

monocyt e. B\Wipheld 198Seleri@daiIt ri - hybrids were positive for nouse CD138,

only 29% qof _SWh had.it op their surfac Figure 54. A FACS profile of
uran- D18 BrbRtA esstAcer LR ot AuESHnERan of cauRn KT o
tri-hybri gogatiomnsI96He &b BilSageRbnmite% R te decoltld RN 1EPEB Béllsh 66%

co- expressi ng human CD14. Figure 55. A single-cell nmanipulation/delivery
system Figure 56. A glass mcro-pipette. Figure 57. A mcro-el ectrode.

Fi gure 587 plyholaidddetleritellen- €l ectrodes. Figure 59. Two micro-el ectrodes
inawll of atjssue culture plate. Figure 60, A top-view of a well

cont ai ni n§ 3 kephaid lineagerdstivesh eelb isnpnyy 5‘%! augipyHgsion; 3 gpamen [ymphgidie- vi ew
of the WeFrlo Sitof folbN B ROT 1L AL EmBEmeFP b&S Mk Ry Bbe SERS:1RNd sl gM on the
surface o ﬁybrl d cel Fs created by hybridization of one KBT cell and one
shl gM+CD25+ B cell before (A) and after (B) stable transfection with second

protei n higlsgiocERfaBlobAddMNrédenildiee NVENTI ON A preferred enbodi ment of the
. v th

invention is further described by the following nonliniting exanples with

r ef er enceAtgsanuipeYiaurasraphrgpi miggenitefel 4s 2 Eegniitor call arigiwéing fiogr zeam®en cel |
mani pul at fn?&ofa'bdog%hﬁglc@ﬂ Gl !ueifg' QMifed to the granulocyte and menocyte lineages but

not to megakaryocyte and erythroid lineages.

Megakaryocyte-erythroid progenitor cell
A megakaryocyte-erythroid progenitor cell is a progenitor cell originating from a common
myeloid progenitor cell and being committed to the megakaryocyte and erythroid lineages

but not to granulocyte and monocyte lineages.



The foll ow ng exanpl es describe cell preparations including selection and
isolation (or sorting) of manmalian cell lines and primary cells used for
t he creatworromil4t99oss-1i neage tri-hybrids, and for the expraagsiomoomnb
desired proteins. The choice of particular selection technique to obtain
pure popul ation of cells with specific characteristics or use of a
particul ar marker (or markers) for the isolation of the cells of a
particul ar phenotype is not in anyway restrictive but rather indicative.

O her cellular markers or sorting procedures can be used to deliver simlar
results.1. 1. Selection of cells as a2%Gource of oncogene from mammal i an
cell lines All imortal cell lines (see below) were grown in suspension
cul ture under standard (normal) conditions in a CO incubator at 370C in
huni di fi efresBsdion atnnsphere usi ng nodi fi ed RPM 1640 (Roswel | Park Nennria

Institute 4 ™™
L- gl utam ﬁ(rag? ?ELUQH ng%ﬁﬁgﬂi@%ﬁ%%@ﬁ%&%aﬁ% ﬁ? searr{ﬁ:n%rog (JRH
Bi osci enckzd) is epriesssd with atragatotlighirohise, the tissue cul ture medi um (TC

medi um) described here is the standard mediumto culture all the inmortal
cell lines, primary cancer cells, primary cell cultures and established

tri -hybriﬂnmiuieﬂdeﬁes for the pr esent invention. In gener al, all the cell
l'ines, pri cancgr el p I used e culture

anti bi ot | égﬂ?ﬁ/ n@r creﬁ):lnlrﬁger{fat vr'/%veer i %ec l?herbeon\f/’va aréo%u‘slbqecr gﬁheof a hi gh
risk of bmcmrebmalonatagd oﬁanfxmtgabclwmtmrmgedmmLQ%Ip:seadeﬁDJlarerre@ﬁO@&i
unlts)/stre C ) .SO utlon i gma) was included in the standard
medi um HOF Hﬁg%ﬂgn{&ﬁe@@ﬁ@nﬁ 084 ¢ ﬁjil%ﬁ‘gs that may be used in this
invention are as follows:- a) Comon nyel oid progenitor |ineage, K562 (a
cell line deri froma human chroni c nyel ogeous | eukaem a), b) T |ynphoid
li neage, NS Cf uman T | ynphobl ast), and c¢) B |ynphoid |ineage, W L2NS
(human B Ayrmpra:orbloast@ a MNaiireBIREIN tiee hbs Hiffa:&(nﬁétedbxaﬁtl)lﬁmhidéﬂiﬁh 5@k | marigve t hat

may be us 1S invention is a use eI.orra | i ne- 2 (B

I yrrphocytgLr Es REIOTBIEFYe reprrpngemeR Hgn ° gy %P“Légls*iuérﬂ%ﬂrr gie%ol ation
or sorti Nghcofftbrbd EBEALLD Whidleh @Nnth@pdtipiérngl e- ceI | cloning are essenti al
processes throughout this invention. Here we describe a single-cell
delivering system which was established for manipul ati ng and/or cloning a
Si ngI e celtriveiedipnizgrest. The cell deI i very system (Fi gure 55) consists

mai nly of a glass_mcro syringe and,  a onedi nensjonal coarse
mani pul at 6 actppisd Becelds %ﬁa&ef raat@r% se“ tll"“é’ﬁ%‘ii’éo‘iﬁ“’d%mdi"rgé%t? gtigen iy thyr

pi cking Uﬁbr@h&&nﬂ}dﬁgﬁealnhgéﬂf ree YRS tia ﬂ_@ﬁ Ridet & Yo BBl aidiaemat ocrit
capillary tube, 75 limetres (m) in length, Wth an outer and an inner
di anet er E)‘P“ff"a?)loi*rﬁ‘i‘daﬁﬁllm@ﬂﬁilﬁ?ﬁ“tﬁﬁ%‘b’@&I?l%sérafeufB‘}a aEidpRpneens ot indepsndsill of t he
t ube was puideed such that the tip (1) with an inner dianeter of

approxi mately 250-300 micronetres (m) and the wall of the tip of
approximately 30 mmthick was obtained. The other end of the mcro -pipette
remai ned E'W'Bcéeﬁd (2). In the cell delivery system (Figure 55), a syringe
(4) is nounted on a coarse nanipulator, which is in turn nounted on a
magnet i ¢ 4na&ffecierlB cell Bhaftesysgnaymepy kih ian aptikody seaneiinstiiesmatchlh plypngér (6) of
the syringgnGaRy BeedChAE LocBPYRIYALY sRERY o BIALIRE aRAIHAE Gl asDRCkvar d
relatively to the syringe. In order to mani pul easrn e ce

i nt er est , pletheragy eytoljeestu stgapeotboeabsatfédmuee syslemainnodi fi ed end of the

m cr o- pi pette (2) as shown in the figure using a flexible, nedical grade
tube (3). The single-cell delivering systemnust be sterilised by flushing
sever al tMirmery\Aﬁ td¥ 70% al cohol and finally filled up without air bubbles
with an appro teqlissu ul .t tever. neded

Bt or 1o SR B e it ¥ 8, R B on B Aol EHELERSECo |
from eachthe ehtigeh emeunterce dasigabt pisthad ilhyusd regloesecadt lcaab rif nojick Asgoashini que

following a second exposure to the same antigen.



of cloning or mani pulating a single cell of any biological cells, for
exanple, cells of K562 cell line, used in this invention is described

bel ow. 5 wb 20fo/@ed9b suspensi on of K562 cells were takenPpromAtf20mmodtis
culture at the log -phase and deposited into a well of a tissue culture
96-wel |l plate (TC plate, Becton and Di cki nson or BD), which contained 150
m of TC nedium The well was designated a "cell-storing well". The plate
was placed on an XY microscope stage of an inverted nmicroscope (Axiovert
40C, Carl Zeiss). Prior to single cell manipulating/cloning process, a
mcro - pipette (Figure 56) was conpléfely filled up with TC nedi um wi t hout
air bubbles. The mcro-pipette, the tubing and the syringe of the
single-cell delivery system (Figure 55) were nounted on a one-di nensi onal
coar se nafliasuat’br (Narishege). The micro -pipette tip (1) was arranged in
such a way [ n n ew of
the mecr oschg%a (Q)ﬁn%naoBﬁﬁgtalaggﬁﬁ%lt]gnéﬁogtelé‘%ﬁ ({eﬁel %ﬁFT%D% %%?F%]Heﬁ mcro -
pi pette vvdﬁeremsﬂcstmn iarit @lltupen et lationtbyrGdy lwepHocy By Threatishgudtsheetpd anger  of
the syringe v %L&(mt%t?n%%dle? a sucking direction, a single cell of K562 was

deposited | e mcro-pipette. The mcro-pipette was retracted fromthe
cell-storing weII By noving the m croscopest age Iaterally fromthe

cell -stori to an adjacent well, designated "a cloning well", and by
subsequenfuf]y i sertlng the mcro -pi pette into this cloning well, the

si ngl e cellThe texmt ‘Ipdastidiig’ aefpnspettheealvm ctfhec\elgwnh laygivesl gmswde o olnmgmas m cro
-pipette. This s achi eve er. of the syringe very
slowy i nplgenpgp%\gl&cﬁang&n?agg)ﬁ 'E?Spo’?ﬂ%g f’ 55p'§%}?%nw(pr wing a single cell

fromthe cell- storing well and dep05|t|ng the single cell into the cloning
wel | was r%pﬁ d nunerous tinmes until 60 single-cell clones per TC plate
were obt af elhe ¢l oni ng plate was incubated in a humdified incubator

<(:| Ther rr_?_ |hl Pe- 'gﬁélﬁﬁlhidfﬂie(ﬁpingollpﬁﬂlait @t stize Ihén %]Dbllbfl&’/cdﬁh@lcﬁe quI"lr"]@I]} p&k hm{hcof éo
ays. e.nmediumin each cl oni eni shed wit res medi um
regul arl y‘sc?ﬁiPre??Qd "i“ﬁ@ﬁﬁ@[“i"%{}ﬁb%ﬂ)%b%a %%p)rol i feration of each clone
fromeach cloning well was recorded every 24 hours. At the end of the

i ncubation periaod, a nunber of clones of K562 cells were established. A

cl one wi tilf"’f"l’féreﬂfﬁ’ﬂest proliferation rate or the highest |evel of a narker
of interegah imhaturEK BIES 8 evelipidgTEcdBlhicShsnfig@icd QM e ah8w t&Mfhus
transferrin receptor on K562 cells, was selected for tri-hybrid production
or furt hebutdiasdiol fesRplgted theiresuranggmentygf &5 TER7 pi seleqtion fois it ACBXBIAFING, t he
met hod beh@\ﬁbﬂ%%@m@ﬁ]a@s ﬁ%éelmea% %M&ﬂ&@d’f%@%ﬁ&mt&ﬁmf;ﬂmtpe&h,gbye cells
from K562 cell” line using a fluorescence-activated cell sorter

I x1 06 K568VIHE) [mplegylen op yadprgane rommument togthy fokiferagreT Hl?ﬁ)P'éFm@é‘FSquélh

(Dul beco E’(ﬁ@]at&aamcgaglm 2%&1@9%@?@5&@%@ AR D BHass (o GTRD VRS

i ncubated 1 n the dar 20 m of erther phycoerythrin gPE conj ugat ed
anti - CD7 1ree:m9tlmarlrwqa§@ﬁqm@ﬁmm£ I&@Wflwgath@wtmiiy;bb/dh@:&ﬁ P ﬁxpa%'élpb@ﬁu es

l g&R2a, k ( roomtenperature. The incubation
m xt ure vvaag ﬁ?ﬁt e@&aﬂ%ﬁi% n?pdtﬂgg’gg%%nd the stained cells were collected
by centrifuging at 300 g for 10 m nutes. Follow ng an additional wash with
1 m of ﬁz%"’ gy stained cells were suspended in 1 nl of PBS and anal ysed
i mredi ately using a FACS (BD FACSCal i bur). Figure 1 shows profiles of CD71
+ cel |'s ofA 1662 cdl Is al ihatere Trhd! QD7Rs dfBsintintee ucbddesnawewe agdtwdessioty sor t ed
out (Figur ApDr OX| 6 [ I i.on. wer_e

pOSI tive Fr?delg%ﬁé}ih ﬁ)ﬁl?lve gl?'c{ §e§¥ﬁv r(s{ge\(lg\;eersef ((:;gnrﬁrtaff u 10 dlrpﬁlegwus \}nth e

m nut es aagtesueppefidedICR dhd nbssobf PBSof olre tarrdchgor emtwemlesrrbmt sot lia@dem of
suspended_CD7 orted cells re.collected for purity analysis as shown in
Fi gure Ibemﬂu'%erfé EYEAF a@%“or*twe E)%grrysorted cell's was obt ai ned.

Fol | ow ngcel | sorting, the CD71+ cells of K562 cell line were either used
for further experinments or placed in the culture under standard culture
conditions and marked as CD7 1l-enriched K562 cells. The sane net hodol ogy
was used to establish CD71-enriched WL2NS and CD71-enriched MILT4
cultures. 1.1.3.1. Sorting of CD71+ cells of nyel onobnocytic |ineage from
K562 cul ture



To ensure the myel ononocyti c phenotype of the cells for cell hybridisation
experinments, CD71+ K562 cells were further enriched for CD15+ cells using
FACS analweizsioardopol | oned by sorting. For this purposepCCRiRommoTkhed K562
cells obtained fromthe process described in Section 1.1.3 were | abelled

wi th PE anti-human CD71 and FI TC anti - human CD15 (BD Pharm ngen). 1xICb
washed CD71-enriched K562 cells suspended in 100 m of PBS containing 2%
BSA were incubated in the dark with 20 m of either anti-human CD71- PE and
anti - human CD15- FI TC anti bodi es or negat ive isotypic control antibodies or
FI TC and PE | abel | ed negative isotypié8control antibodies for 30 minutes at
roomtenperature. The incubation m xture was diluted with 1 m of PBS and
the stained cells were collected by centrifuging at 300 g for 10 m nutes.
Fol | owi ng4efivagddicellonal wash with 1 ml of PBS, the stained cells were
suspended ,i R ' %ﬁg | |.Lpur (BD).
A typi cal Abﬁ%é/ag%ig? tlf,ellle@?gaég ﬂé@ﬂ%rﬁ&% é‘gr g@gf}% %ﬁet@ggﬂjoﬁ?ﬁsg\g?ﬁ@tchle

cul ture, 99%woby theeMD7HisteemnphibditKeaapleepdptide GeplideddHE aoimplexkarfdod7 CD71,

whi ch app ' % eXr 4 : - The.cell LEive for both
CD71 and Eﬁ%ﬁg%ﬁéé%;oﬁeﬁg(@ﬁlgéfggﬁﬁ%%%%ﬁssS}Q gj ‘Z%w%lg’t 3 %ﬁe&sg‘%ﬁ‘éﬁd gcg'ill S were

col | ect edamige-emeificfelfgitorgl etll. 300 g for 10 m nutes and suspended in 1 m of

PBS for further experinents. 100 ml of suspended CD71+CD15+ sorted cells

were collected for purity analysis. Followng two nonths culture, the
sort ed ceFEffaromftelir e- anal ysed for co-expression of CD71 and CD15 (Figure

2b). The resuw ts jndjicate that that rpoxi l. 8% of the rified cells
ot ai nea Bocnees o ER el Bort {RY IPRBEHY T a0t Spob B BREAL i ch
earlier eypmassad wittdsllhdddingthe affodiriapeptide: MHCfcamplek &d theozdl. t hei r CD15
expression (Figure 2b) suggesting that comm tnent to myel ononocytic |ineage
in K562 cells is not stable and reversible.1.1.4. Selection of transferin
recept or paskdiffarengbhs from nouse Sp2 cell |ine Wien nouse nyel oma cell

i ne Sp2 s.used in the . creation of tri-hybrids, the popul ation S

enr s chod 15t iR Tl HBUS PR G <R L0 piokive P s plagt wRSTA TRy Rl ogue o
human CD73f pdrga@ntypRlthayistohe isRMEdiRERAIOIR of&Ilion whek in OFcaly diffiren@sied Ol | oved,
descri bi nq enrj chment of hﬁl{‘l%nﬁn C | i nes, f CD71+ cells, except that

el | .Qr
FI TG conptly&t'eereatat celnpyts: %ﬁsaére#ﬁﬁosﬁmlﬁtmﬁ%m(ﬂwﬁﬁwa«as used instead of
PE- conj ugat ed nouse anti-human CD71. The isotype controls were adjusted
accordingly. Figure 44 shows profile OXTfR+ cells of Sp2 cell line. The
Tf R+ posi Ph@@%s@IREF@NﬁE%EM % ed out (Figure 44a). Approximtely,
45% of original Sp2 popul ation were positive for TFR The sorted cells were
centrifuged at 300 g for 10 mnutes _and suspended in 1 m of PBS for
further ekigilment ddentifientipn agk soscrupiBisheB7 riirdo2sellst ed celI's were col | ect ed
for purityi.anal ysi 2% SRS of CDTE A8 A Bpostivl 5D Yol 1@9@5%&%% Rt
sorted cell's was obtained. Follow ng cell sorting, the TfR+ cells of Sp2
cell line were eitH8 dioginpldsDHognriplad kS6g el mi%gorbwerﬁlpa&lw oACPhE cul ture
under standard cul Ry € oRdhd (1) Ps.aAMdiIT B KSH ARilE Rs8DLLENBHoWRZ t56! | S.
1.2. Selection of cells as a source 'of oncogene fromprimary cancer cells
As an exanpl e, the masthsdeictdarecow descri bes the sel ection of transforned
cells of elo [ r pbit aimned from
patients \E\A@tﬁ li1epg}!3/tcut g%ﬁglgﬁgggg%ﬁ%gI%%&Z%%H;g%lﬁ)@w%ﬁeﬁg?aﬁgmﬁ%t hod coul d al so
be applied to sel estonoriclesr ¢iflls oftdrdf hpum érigesulfurom bone marrow sanpl es of
correspongi bl oo lIHog i i om:patients wth
AML vore bEiShed ot FACS AP SomRaT <R hat Rk AL BB S o
t he pati ents whose mfiuvagamoisivsnap{CDAMandvasuesinttbhingh@€D5 patilwdies.o conduct i ng
experi ments. AM. nopn | e c wer.e i sol. d _usi ne, depsity
oo ent | ERHER T ugar s Spf ol eSwlEiEu FRHBHT R UcR bR, S SR sse
cells mouse anti-human CD3 and mouse anti-human CD5 antibodies.

Figure 6. A FACS profile of bone marrow mononuclear cells stained with mouse anti-

human CD20 and mouse anti-human CD72 antibodies.



fromthe sanples were sorted or isolated using a FACS. To stain or |abel the
nononucl ear cells obtai ned above, 10 m of a nouse anti-human CD34- PE

ant i body wBRomhatevongen) or a PE i sotype control anti boagT(ABDRoB@0TIE Ngen)
were added to 100 m of a given aliquot of 1x1 06 nononuclear cells in a
st ai ni ng medi um (PBS+5%8BSA). For a given aliquot, the staining mxture was
i ncubated for 30 mnutes on ice. 10 m of ice-cold staining nmedi umwas
added to the cell pellet and centrifuged for 7 min at 350 g and 40C.
Supernatants were aspirated and then the cell pellet was resuspended by
flicking the tube in which a conparabf® vol une of ice-cold staining medium
was added. The stained cells were centrifuged and washed once nore in

i cecold staining medium The |abelled cells were suspended in staining

medi um andigdspl i ed A BPRACBACATPredile sktonsilag mepprusiser ealle stiined ifeigClHatBg f or
CD34 + cell popul atdpn, the cell fractions were collected. For enrichnent
cultures, 40xl B cells of the CD34 +-enriched cells were plated in 12 well
pl ates pr Eicotselk ed Viine bresgnae hBlgMeand e aeswitiveusuliuredrytphacyteFheh) eBer Ssdager e

PSR o1 TP B DN et i ot et el
After 48 hours in tdatectablt (gl en thehwmrfal dnd (R pkterf 1l dapw thespre@otage of M CD15

expression using F e L] A human
CD15- FI TC (BD Pharél n“‘é"’n}gI mfhéwésn%ﬁ%ggg‘%t"ﬁ‘-l h&r?"awh%e F‘?%’ g@#ﬁs Pﬂﬂ] ¢ ngen)
were used and a si pefiive @d$ Incsbsil i Hge.met hod described earlier in this
Section lso e d. Th al ned sa nal ysed usi ng a FACS.
After seﬁ@%%ppr%ﬁfé’f&f’ ex&f R W ccfzﬁ %Sorgﬁ {eig\?es cel |
popul ati on (CD34+CIﬁi@+ﬁfer@:ftphe)fot>@B3:éllpqmlattm9 and CD15 negative cell

popul ati on. 4+ th cti,o re collecte The profile of CD15
expr essi oﬁlgg@he%@%gﬂonﬂl\{f %@?I aéld Q‘?éﬁ&sp‘%ﬂ?smlxﬁ‘géa'ﬁ%PE“H%S “Yfown in
Figure 3. Approxi mpbgdlstiondéPsookd ANU andIDINahearescliehd HTSaBBekNdB] ta) ve for
CD15 whi | st mai nt ai ni ng the g:mi ressi.on V\/g reas the rgscj of the cell
popul ation retai ne§¥tE! Bxpﬁn &S PHRBL SR phqgytes £b) purity

myel ononocytic | i ngaghe oﬂdaﬂemB49*taam5casq%)l &) P&ite prisitdofi sorrexpps’ ¢appt s f or

any | ynphot d 11 seudds B0 ze BareHater SDIBRBR D% B i o B G M M bone

marrow, thynus, tonsydSHBIKBTeEI Wlatnbwm&pmdmarkeﬁsoragofumsrtd Btap. all
| ynmphoi d t|ssues were processed to |s4ate moponucl ear cells, 1.3.1.

| sol ati on 8reRdman FrpissiRne 08 5P 18t P and Ghy 88 & SiPlo ‘“"'p‘?F’l"%@?‘BIO“BI ood or

urbi I'i cal cord bl ogdmbBaali 1@|and){vﬂﬂﬁ¥uﬁﬁ§mhﬁ‘gﬁanv&ﬁﬁleﬁ@i|lﬁﬁﬁlﬁﬁh Eiemaleal t hy
i ndi vidual s after informed consent. Each le was collected in

hepari ni sed tubes EWREWOR HEFDI%E})“ CBBBP&BTS 533 d?q“LFbeEFer () REINESSIPB30.  Human

bone marrow aspir atsgspaahe coBLai gk TFRpat i ent s who underwent bone narrow
bi opsi es and had normal bone marrow without any bl ood abnormal ities. The

sanpl es wEiaredR| ut Syrfage xpreations GfCD4. 1%« GPRAMd GBAbon HISMBTimbialls cal cor d
bl ood sanpl es wer e gl Aot RIF, f:ﬂ?élmfi‘dh& t&@ﬁ%%ﬂ@}nﬂﬁnhlddc%hé ¥&hegs after

i nfornmed consent. Each cord bl ood was” collected wt heparini sed 60 m
syringe after deli Vionybeic mpreow machhymasd(a) ieyeressions of Gl eandoF B3 oprther t o
expul si on of the p'sﬁ?a%@%@ﬂT%ﬁ@lﬁ‘T@a{EPla)?pré@%mdé#(Eﬁ)zfr‘gnd 7 %@%@fac@’%‘%" p)her al

bl ood nononucl ear cells ( MCs), bone ‘marrow nononucl ear cel and
unbi lical cord bl oﬂ%ﬁ@nudﬂe@mﬁr@@@wssof(mt) Gl en @FE‘emfaedef)ﬁT@enm ty
centrifugation overgyreol | - Paque (Amersham Pharnmacia). In brief, 10 nl of
Fi col | - Paque were layered under 20 ml of cell suspension using cannul ae
tube atta€lgedt IBo a CID expressjamis nge. theTtyerfaranpf WM weslle waitating Uged at
1,700 rpm (700 g) f t f wer e
col [ected and vvashe eloﬁ%ggl)@? p?c?ge%orﬂﬁ%% (:m%'l%gfolus sthlﬁmﬁ%tﬂ E%)% é5%

and CD15 and (B) tri-colour staining with CD34 and CD15 derived from

myelomonocytic progenitor and CD4 derived from effector T cell.



RPM 1640 by centrifugation at 2,000 rpm (1,000 g) for 10 m nutes. The
super nat ant was di scarded and pelleted cells were re-suspended in 40 m of
RPM 1640 wodomertiyonf uged at 1,300 rpm (400 g) for 10 m mawredn2oibeoried bl ood
cells and platelets were renoved by lysis with 0.83% (wt/vol) NH O and a
second centrifugation over Ficoll-Paque diluted at a ratio of 1:2 with PBS,
respectively. The isol ated nononucl ear cells were used for culturing or

anal ysis and sorting into cell specific fractions through a FACS or a
magneti c bead separation system 1.3.2, Isolation of human nononucl ear
cells fromsolid | ynphoid tissues The %ethod bel ow descri bes the procedure
used in this invention for isolating nmononuclear cells from spleen, thynus,
tonsil or regional |ynph nodes. A nmethod for cell staining and sorting is

al so gi veRiguspldeen A zppisedative strinipg arofidedfor (it LY arrnd (ML inapwituigdAb s

fol low ng the natiqnal kehblecaTaWIARk! AES S ATkR10Taa8P! £4Ry: ARREOXI Mt el y
2 x 2 x 3 cmeach, were kept at 4Cin RPM 1640 until i sol a¥|on of

spl enocytes. Each thermiyprasomaiing ientitonswed whoyt Edsof detle rriinadHeDhasshe of a
sterile sieve using,iNig,RLURGEEY 0l GV [SHER pollife 28Ul SIYCKS: HBER ;

di ssoci ated enzymat |ni@hlﬁ gl gtﬁléléest%crm Wt ﬂ;% Zpo j peyy\e/ co Iér(lgenase
(Sigma) and 20 U mthdlﬂasle, @Sﬂ'@ﬁ?ﬁMWd Q:ldtmpl single GBI ueHSfrgwre%teérﬁﬂ%tcels at room
temperature. The cell aggreg er di i afee t dition
of EDTA to attain 1871\2 na ag&%zatt Ion wgttfgm%fﬂt g@@;t ifof){mp%g elrt'g ure. The
spl enocytes were t HENSWABHEEDG tdlisc T @ES Trgdeashed 6 eut of et 1@zymatic

di gestion and re- SUd%Bﬁ”dosnl\}e“cﬁf’d\’bnﬁgpuléﬂaﬁsl% GRORETAOS i QL diod 081 T et
surface nol ecul e expression conpare 0 non-enzymatic dissociation
procedures (Ml | royuedf 1@D%Jreﬂs)aosn$m @éﬁ(]l'macﬁﬁﬁc‘flpewlatmt insHU%KBTAEA, at ed

descri bed 1 Seott dhiotcre ToRsuEninitd SFRR PEantap SRS b RbbPe e

spl een nononucl ear 8e&d fremWed% tmﬂe posstpenciats 'Ch 1R Gdfulaiod; alih HTS-

concentration was to. | m ...Cel | viabi s above
98% as det er i ned Bigwﬁr?iﬁ @ gcc?m?ss“@#%ﬁ)ﬁfﬁﬂ%e “Wé "blﬁé’j %é"ﬁafrom
chi | dren under goi n@o@ﬁv@o@alaﬁwmsﬁbwcbﬂf giiefmgpeonsent of their
parents. het tes were isolated fro th s b Sr ing the
Phymus. 11 LB v 7Y SRR 01e e eiLs Tl it D e Rt i cor f nge
filled vvith RPM 16d0rredicurare Whaetlmom@ydlgstawea Bodtinei fbi jast A1ys Afensd t y
gradient-centrifugation as described above. Tonsils were Obt%l 15_1ed from

patients under goi ng*a?z%?fsei’*Pché’&?ttBﬁPSr SFomaiing SHRnEBEs- HPSBPYRMTe FurSowi ng

i nformed consent . ThQ(BTA@SUﬂleSrﬁﬁﬂﬂeﬁSf\éﬂgﬂ @tsm@d:mncdugaeacn&pw% eftin Medi um
and 250 ng/m gent am cin and processed w hour s taonsi | | ar tissue

was cut into pieces? Qy%té‘Pletpr’i’é‘“é?)FH?fe@Pb? Cpéyé?m\}@é‘g“f ’é‘n%@@% “rigrepthd t i ssue

bl ocks were gently @Asphdiat®domNT0ouglinge Cu3* %fmlatfoanm‘ H‘TSH(WPtleand-me
tonsillar cells were then isolated using the sane procedure as descrl bed

previously in the it fBbn-4of theis é‘HP’éerﬁDWSWué’Pé‘aranéeW’é ot $F3100% 0] at i on

of lineage specifi cciycBRfopRetbR ' rOdﬁH”UW@bWDM[bﬂ deb%ﬁ(ﬁﬂloﬁ§ om
various tissues Human cells of B [ynphoid |ineage, T |ynphoi I neage and

nyeloid Ii neage weresPed ekt ed by standard procedures using FACS anal ysis
and cel | gntel 19 Orlnt?%gﬂﬁgr'ﬁ)gocﬁl% (} éﬂ%ﬁaﬂ% NAR it tFRY, & gt cell

staining a sortin I solation of |1neage sppemflc rimary cells
fromvarious ti ssu@ﬂap@ st ERS-K&ITOWE (4) 3n® HI'S-KBBT al?i @3) avftus.cWhils, hel per

T cells and nyel o C |c cell.s fr n bl ood
The tissue sanpl eg%\ﬂg“r%’ TPt FqraTIeg © ]?Sdacg%cg“fg'g I@% %ﬁlf&aﬁ %h%ng‘gﬁ@?é%r cel |
popul ati on as descrculp@d hida S&mtmmga: of .pBodlictidnl el £ 8L £inGdhirass thaiHTiSAg
foll owed by cell sortl,@% erforrred %fk&n 4 hours of the isolation
of the nononucl ear %&Y FYWE'HFS a‘l“‘h‘@erd@gleg BEUGERBHORSD i n conpl et e
nedi um unggiresitandagicgUploHlcs ochmlactellmasp&ﬁﬂﬁ a8 HrA2Pmd - Ain single CD3

positive cells of HTS-KBT** .4 (A) and HTS-KBT"".12 (B) cultures.



until staining. 1.3.3.1.1. Cell staining and sorting of primary mature B
cells, effector T cells and nyel ononocytic cells derived from vari ous

ti ssues BEbamoanedexanpl es of staining and sorting of BramAURom@iobaef r om
primary cells. Usually, the selections of B cells and helper T cells were
based on the surface expressions of CD19 and CD4, respectively, whereas
nmyel ononocytic cells on the surface expression of CD14 and /or CD16. In
brief, 10 M of each of nouse anti-human CD19- FI TC anti body (BD Phar m ngen)
and nmouse anti-human CD4- PE anti body éBD Phar m ngen) or appropriate isotype
control were added to a 100 ml aliquo®! of mononucl ear cells in staining
medi um ( PBS+5%BSA), containing IxI O cells per aliquot. For a given aliquot

of nononucl ear cell popul ation,the stai,ning mxture was incubated for 30

m nut es oRighed 8. 10 Tapicelf staipivgscof HTSHK i gcukuei with weisCRAYeantit@4 red st ai ni ng
m xture and centrif : ] : ol A8 rSHREK Nat ant was
aspirated and then i g{ﬂ)clé?ﬁtlbég{g} %@gﬁ]@%@ﬁ%&gﬁtﬂ%gﬁ%&ﬁ %]]Sll{?ng%'he tube in
whi ch a cbigparl&@bl e Adberentenaphalegy-of odlld geneadted figm A Siculivrwaker 8dididin aThe
stained cells were ' .once nore in ice-cold staining
medi um The pr ocesﬁ&%@ﬂgﬁggﬁgggg%&g?ﬁg}ﬁgl iquots. The stained cells were
anal ysed tigir@ta FARESile Af CDéasED 2D aRi00D¢ xixprdssewnemt HTHBY EManedlly eéel § or each

sanple. After setting .appr i orting fOr Lt cel |l
popul ati on (CD19+CIﬂﬂ)gs)L%I(5r§l cg’gfr;ag%h%mgsésé’ie f%@gg‘eg‘ﬁﬁ S%B%’%gljs%? llﬁ)g‘%ke(n %ﬁ? 19 ),
the fractions wer e celbl dtilqositve for @D4ahd E3cHf detlnuetairon: mpsonaldcgdst @15 or
purity analysis and the rest of e fraction.wa »Sus ed in conplete
medi um for further me%?%é?? ersi'tlrgécef%g&éqsin.gf}‘p Yoto) zrd;/[ﬁgﬁgngﬁﬁﬁfysi s of sorted
cel | popuFgtieds ABExpmkdiorRufimedrogiagsbkd markets bo thtQbrfize bl HY SWeT. seatls ed
directly into mcrogentrifuge tubes with appropriate adapters. Prior to
sorting, a snall v&ﬁff%ho(“fﬁ@mtagoﬁhafe H‘?S”‘%f“%[?ﬁ‘%ﬁ@ﬁé‘ﬁt ed RPM 1640 was added
to the reepuer. t ulPasgocitosis AEr10DO ni Xnivobgheich byS DB hoSiEvg ntrcmphagespr ove

viability of sorted cells. e rting, proyided the nunber of recovered
cells pernmitted, 20¢yed O%ﬁgﬁ"@aﬂ?‘é&“@% IaPtgra fe B HP RS R N® 10 with
stai ning nedi um f Ofenvimadeal. ysis to verify its purity. An acceptable purity

was >95% Further 20 to. 40 m .of FCS per m of rt S | e s added and
fol | owed Bueent ri FRfREHBPImgric oxids by LS gpulgred E‘%&Wwef elp FRST A4S t hen
re-suspended in thenshandpiade bdrmTuRe Bdwihimedinmdi um |f sufficient cells
wer e avail abl g, thgy were counted to determne yield, A.FACS profile of

spl een safi§res ab PPisy Riptiks Qﬁtcilj-%%ﬁl)ébféprﬂ“f’ﬁ té‘(ngDé%tB_-'WﬂH%W- PE is
shown in Figure 1l1lgerivAsteRsITSHBPES  thdn@iffkenPibted tnto ANRIIYS} Sontitic 2o t ed
CD19+ B cells and CD4+ T cells are shown in Figures lib and lie (see KBT
hybrid charact eri za¥prétigationpih pampry sy hupin Tiells Figeteidfishexc@edstl 98% f or
CD19+ cel I's and 96%r hRrcidPeskpetlidSbylfieh SOt W ADsiRRRanRMs! dbyuificH dd @93 f or
CD19+ and CD4+ cells from peripheral blood were essentially simlar to
those from spl een S&ppIsEY Whsiay Figuge 24 omfams ths expaession ef p£é6ﬁﬁl @7 on were
obtained. For the isgligitofs0f human nonocytes and nyel omonocytic cells,
the nononucl ear cel'l population was first depleted of CDl4 negative cells
usi ng hunfisue34 neyreprasentdive g filavpGsinsdiftencatingion Bf 608c HESHHHT  deeedb ding to
the manufacturer's i [ o I Linkebha Ll e
further stained or alhg&f)_tgwééﬁ %%?ﬁlsgr;ﬁ]sgltgnéjpﬁ?ﬁg%%i%@#ésggD Phéz;g?% ngen)
and nouse ant i - humshovond the fess OFCPBEXpRFsaieniambemqyisition plrotfhesdgMThe net hods of

cell staipj sorg oyer.| SOt asG); 1 bed

above (seglg@gcz;%i on @lg@%ar%qi&@%d%g .e?ﬂg .B 19% S’Q?E)E%értﬁa:?%}é s grg?r{;ﬁsgs wer e

anal ysed using a FA@BiresAt ahkagtitiél 000 1§ateb mgervss wine oirzdfsealls

Appr oxi mat el y 86% Qfy the, $,0%hs P4 SirRekbdorelerS Ehiflado R s KRH. ST ng
The presence of Pax-3 and A-like transcripts alone with up-regulation of

CD10 in both HTS-WTM and an appearance of CD34 in HTS-WTM.7



MACS beads were positive for CD14. The CD14+ popul ati on was further
separated into three groups based on expression of CD16: CD14HCD16

repr esentwogorme4omnty of the CD1l4+ cells; mnority populPatiaanowioo@it4HCD16L
and CD14HCD16H cells. The cell purity in the fractions exceeded 98% f or
CD14HCD16\ 96% f or CD14HCD16L and 92% for CD14HCD16H. After setting
appropriate sorting gates, the followi ng cell popul ations were col | ect ed:
CD14HCD16\ CD14HCD16L and CD14HCD16H cell fractions. Figure 4 shows a FACS
profile of CD14 enriched sanples | abelled with nouse anti-hunan CD16- PE and
nouse anti-human CD14- Per CP. The methéds of cell sorting and purification
of CD14+ cells fromspleen tissues were essentially the sane as for those
from peri pheral blood sanples, except a fewer nunbers of each cell

popul ation were obtizdieatas delifferentintion af ghagure dhoeds intpB qssofiqaglisr stages in

(antigen-experienc (naive) B cells from human
unbi lical cord bl OS%LR/@SS(}‘;%JH@ ege{ﬁ g%é]&&ea?lgh%ﬁsepar ed fromunbilical cord

bl ood sanplige s desgnglbeel! inaniBdationgpliverBsystemk| uor escence-cel | st ai ni ng

f ol | owed | s formed within 4 hours of the isolation of
nononucl elgyu e%gf p%%l%%??%@% (I’?llrthl s particul ar exanpl e,sorting of CD5
negative Q’mrﬁew B cdelnlicso-glactra@®5 positive (anti gen-experienced) B cells from
human unb cor b S ed out using a nouse anti-hunman

CD5- FI TC |in ’%Béﬂﬁglg%m}r%@oéﬁl é%rrogé nouse anti - human CD19- PE anti body (BD
Phar m ngelﬁ“jgunzr3lapprTowmatoeeItacSmtlw&amﬂbf@hssae:odﬁuch miget o t he net hod

descri bed pr evjousl Sect i.on 3.3, 1. d ST wer e anal ysed
using a F)i%é%‘e t Iepgts0 V5! ﬁo(?owegjglgtc’@%mé'{??n eél Wgerr réle‘iarlltg /SE c(Srr%ﬁeesach sanpl e.
Af t er set Figng: Bppr opsidatewsdrieiwedl ofifgas F20r CD5 negatlve B cell popul ation
(CD19+CD5 ) or for CD5 positive B cell population (CD19+CD5+) popul ation, a
nunber of fractions were collected. Figure 5 shows a typical profile of the
sanpl es sSDESCGRIPMOKN OFOTHE RIMENTIONN CD19 and nouse anti-human CD5. The
per cent age of . B t . e r ed fr 2% and. CD5+ B cel | s
ranged fr gn’i’rﬁfege‘fﬂnbfsdﬁ% 6PP$‘8t“H’Ie tian I% fr @Sc‘lr??g%%hl‘?tfl@"w"ig BpNAlimIling < o) ati on
of CD5 poskdmpl® Wintigac: ©xmeictennasihe figaed.| s and CD5 negative (naive) T
cells fromhuman unbilical cord bl ood Mononuclear cells were extracted from
unbi lical cord bl ood sanples using a simlar nethod as described in Section
1.3.1. Fl ygamprance-cell staining followed by cell sorting was perforned
within 4 hours of the isolation of nononuclear cell population. In this
particul ar exanple for sorting of CD5 positive (antigen-experienced) T

cells and1C@5n@a&ei‘bhvcﬂe11(.ﬁmmat%n%hlsﬁ. f-Q@Nclyaimn unbilical cord blood, was
carried out usi ng a rmuse ant i - human (%DS Fl TC anti bod (BD Phar m ngen) a

nouse ant iLhf iR EEDRxapIPles s Bg ool By pprbipms MgWAe ol eé%r%“ﬁr’?‘aﬁté’"l @bt ype
control agg@h Iomgmin%atlmcemﬁq@%d%nﬁ@ldelmﬁa%mrbﬁechw&ﬁybmé YTKe3@B1ck ON
1.3.3.1.1). e stained cells were anal usi ng a FACS. At |east 20,000
gated eveff P a6leFyasie dechinge dor ‘t?[?tﬁ{!j E}H? el%OP\HE ien <t celly wish| wetifier act i ons
cont ai 01 G lddiRtics PR bhYET ol FRRECPR oo FRR dras ke T cel | s
(CD3+CD5+) . Figure 6 shows a typical profile of the sanples stained with
nmouse ant iPHGiREs DIRBORPRI ok & ambiay hightiptieDBt aiatheb defl ieasi viReeBore p¢llvdpr and
anal ysi ng lokal AR BLLARS off feGRLd 16 Selver LRI, Mot hod Used to recover
and anal yse the sorted popul ations been described in Section 1.3.3.1.2.
The percentage of T cells in the sarrpl es ranged from1.7 to 13.5% and CD5+
T cells ran . I ul ated | ynphocytes. 1.3.3.4.

| sol ati onqo?e%égrcw%pc@g? frgl,n]l %@IQJIPL%ER‘C%}W%EU ng B cells based on CD 20
and CD 72 Adkpnegsil orl lineofseh Uwiow)besre grawn aw shapaesnic Fdare pojsulstniasd
Mononucl g, Geh LSS 1P IGGChEhalh AMPRNG HIREGAM 55 &9, LhSsHIER S

descri bed
modified RPMI1640 (Roswell Park Memorial Institute medium) with NaHCO; (JRH
Biosciences), 20 mM Hepes (Sigma), 4 mM L-glutamine (Sigma) and supplemented with

10% Foetal calf serum, FCS, (JRH Biosciences). Unless stated otherwise, the tissue culture



previously (Section 1.3.1). The fluorescence-cell staining followed by cel
sorting was perfornmed within 4 hours of the isolation of nononucl ear cel
popul at i oNO 28toai4mdong and sorting the activated B cel | s ipeTaRerovdoede
previously in Section 1.3.3.1.1. Specifically, 10 m of a nobuse anti-hunman
CD72- FI TC anti body (BD Pharm ngen) and 20 ml of a nouse anti-human CD20- PE
anti body (BD Pharm ngen) or appropriate isotype control (PE nouse |gQ&b, k
anti bodi es) were used. The stained cells were anal ysed using a FACS. The
sorting gates were set to collect fractions containing either CD20 positive
popul ation conprising pre-B cells, redting and activated B cel | s,
follicular dendritic cells (CD20+CD72 ) or CD72 positive cell population
conprising early B cells (CD20 CD72+) or activated B cells (CD20+CD72+) .
Figure 7 m@mﬁéﬁt@d@llwpiccimd hsrok ithestapdard medigartp Icelgre 2lhihe édmesital Belhouse

ti-h i, - 7 i d
:za: ysPEnsgD't%Q‘aﬁgopu at %g%@?%ﬁ%%m?ﬁéﬁlﬂ%ﬂﬁ bﬁﬁ’gg}’ﬁrﬁe Egéﬁ?bed in
Section 1p@sedf mvaltmasln&pmmledl the celb binsseprimary canval gedle arrbprireaty cells| used
Typical I'y.ap M?Ré %ﬁ 8!95‘(159% d‘e’/@?%%gelilg@ JeP‘%ffémf?é?é‘GJaEQ fidn AOPUl ati on

was p05|t|ve of cel swerep5|t|vefor CD20
but negat higk rl[sloof l@@%ﬁal adbr Amgaloonmatietign, 3% panicellip ¢S100 wmis)fsaept@Dfin

only. 1. 3. on , of t R tions by magnetic bead
sorting Ugs @Spﬁl oﬁé M@F‘tl‘g%‘rtﬁ i(antggrgl{}lyﬁdflenyl Bi otec GrbH), CD4 CD8
doubl e negatl ve thyrmcyt es, CD4+CD8+ doubl e positive thynocytes, and CD4+

and CD8+ IHOSI ti thg){nvem){n JJ qoopul ations were sorted out
accordi ng ?%eé HEhUFadt 'af LT (Q,kl “Bris. Bri efl y, thynocytes coll ected
using a SCtﬂnhﬁh nwebhiqﬂo@amrhméagdglsm(bedlIumdSﬁ@etdifhnna.huanﬁl ovahée | ncubat ed
with CD4 Ml tisor f i crobeads for 30 mnutes. After washing with 5 nv
EDTA and BYE95BENCHBEE the | abel led cells were separated on nmagnetic
col ums. Thﬁnmﬁi linexi2| Y108 Aughirch T br)ﬂpiﬁ@mis@&ndmhi ch were retained on the
magneti c cont a + Si |t| ve and CD4+CD8+ doubl e
positive q%ﬂﬁ)meﬁ%er gﬁg%%ﬁ ?nlg??ﬁh Ddepl eted cel | popul ation, which
was el uded through the colum, contained CD8+ single positive and CD4 CD8
doubl e ne atl ve cells. To renove m crobeads fromthe CD4 positively

sel ected &dilt ‘Bé‘ﬁlfF]éE‘? BSEY SYPI6® cel I's were incubated with MACS Multisort

rel ease rea@dlatiofbi &rting) com ﬂidh@ﬁlatl&ﬂ’\@rlddé:%&dlpﬂomﬂ% atlanpad, pravdthet he cells
were labelled for 30 mnutes with CD38 m crobeads e CD4+CD8+ doubl e

posi tive HFSHEBRY LIS TNEREOLITES MEddBE 0% Finplfeel delearng iy st ot els veba +
single poatéwlmd@&hﬁasumhﬁg mm}tirdnn]gtau Mofleseli 8t Rekr&eihe BANRYK %%%%elﬁ he CD4
depl eted cell go pul ati on was_ i ncubated fgor 30 mnutes with m cr obeads.
After appfRsuig29atistemang ofe Fpssanigragrrsttecd k81l syRinge apsba o8s-AigieBsiongdi t i ve
cells COUL&rQ%ﬁ%ﬁE&t? ule2BNBbRE 2 G, R plOMRY & pPEERLdY Forl JRKRCHS £5-  The
purities of the four different thynmocyte subpop uFatl ons were eval uated by
f1 ow cyt ofipgle £l efriptesest She mipiteswasapade @f abaqmag,oc\%gapﬂhnewbﬁaﬁ nyHiggetres 3. 3. 6.

| sol at i on i GRAHT il dnoulct QM SR difiRitdilof 1 SYRRGRY §!183m GElksiveRr ©
extractedfrom uman tonsils using the method described in Section 1.3.2.

The fl uor Bs8&ing beag@nt enst ofjthr thbe e mtblmé@lmbyhawleltlpéb)rwl?@ iees d]!ﬁékefeépfred

within 4 t CD54+ T
cells (i n%bgJ ﬁﬁ}gllyazlrgﬁg glslél'f}éﬁr}&pesctgmﬁj?ﬁd {E?r&%ptﬁ?ﬁﬁq ?P%Hglfog&g%l act g‘a from

t he nmononthidkeeds obtivsd.| Therotlee khd qﬁibuimimpmttmmage@ummﬂs@eda(@l |In thara:alh CD3- PE
anti body P ar.m TC ant (BD

Anar oy o cfetet I BEIL A0 Sl s e A hers® trbede b i oo
st ai ni ng/ sox mnmgedmtehmgnaﬁc dasidl 6 bEhok systetﬁemrkson sdch3. vdaylkhdk the'lﬁimgsﬂ @) ned

I FACS. Th t t t | | ect
Fncrt et RaRF A Phef (AT FUROSR, HlP BRI Bty
act i vat edfiPadringt. [@@kdes td tharfpul4P3 sllo 4411 @ﬁhtlefe);t, theisgritige nfisstoRnatedACS

gl’m(:) T I_ Lﬁng_{beé?lga %gﬂj %@%ﬁ%@g%ﬂ@yﬁ%\%@ as sﬁc?wr? lrplttl'le P yqu'?15111C;gDa3 fleaxr}lgjle m)udslceal

grade tube (3). The single-cell delivering system must be sterilised by flushing several times



cells were used for the creation of a cross lineage tri-hybird, whereas
CD54+ activated T cells were used for expression experinents. The results
showed t a0 2040148990 T cel | s constituted the najority (82¥CTANU20mv00MUG] ear
cells isolated fromtonsils, only 9% were CD54+ T cells. 1.3.4 Isolation of
nmouse nononucl ear cells 8-12 week old BALB/c mce were nmaintained in the
specific pathogen-free animal facilities. Prior to tissue extraction the

m ce were euthani zed by CO exposure. Peripheral blood was obtained by
axillary or fenmoral artery puncture and collected in heparin-coated tubes.
The isolation of nononucl ear cell pop*?’,ﬁ ation was perforned using the sane
protocol as described in Section 1.3.1 for isolation of human peri pheral

bl ood nmononucl ear cells. Muse spleens were nechanically disrupted and
mononucl ewith Ze&%jadpohdraad fisadlyfillsd up siithept gir bolkllesr witlf arappopliate figsHe B IVFUMan

Spl eni ¢ MRRARMGE SAridtehhe P ndlASL bR ady ke ihipRedn, 3 2. 1.8 5. sl ation
of lineage specific primary cells fIrom use m?nonucl ear cells Mouse cells
of T I'ynphoid |ineage and nyeloid |ineage were isolated by standard
procedur e ;ys&f eﬁﬁ?ﬁoﬂ@@ ysis and cell sorting or nmagnetic cell sorting.
Non-limting exanples of “cell staining and sorting for the isolation of

| i neage sPoes ofecefly fromregcineslisime vetd establishediby smglsedebwloning3A3echnighs of at i on of
ef fector | . S i.pheral i ons of
G 11 or ont oot AR SR AR ARP I B PELICPICEP L G S LI ISR Bl 202 2na
CD8. 10 nlinegpfisedarcthisohvempersie demtibedrbelose CD4- PE anti body (BD Phar mi ngen) and
rat antinouse CD8-FlI TC anti body (BD Pharm ngen) or appropriate isotype
control were added to a 100 ml aliquot of either spleen or peripheral bl ood
nmononucl earnl eetdlissuspensitbhKoge catislivdra taiaSonb HBmA}s, cuttametad ithel logrphasé @d cel | s

per aliquot. Far, a given al.iquot ofnonucl ear, cell_popul atj.on, the

st ai ni ng %&fl@#éﬂ%ﬂlmf@%w%fe W_P nl&teé_ﬁ‘c ol o @"ﬁﬁ?@?wwcm d

stai ning ,IM{rahvu%h@ir@si@(ﬂgrlt&mﬁe@ﬁrﬁl THeRgelINl % dedignatad ‘eantblidigar for 7
m nutes at 350 g and 40C. The supernatant was aspirated and then the cell

pel | et wa$he piatasysenldesd anantXY sligrosgoredage@han inyerigdireiproseopd fyde wHI49Cvol une of
i ce-cold @BﬁiZ@isé}ng‘émg'll’@c%llqggﬁﬂrlati-lq@@loﬁhgip%gss&Q|nJ1i§ro‘-’iﬁﬁe?(e ceﬁigﬁreizfsrged and

washed once nore in icecold stalning fmedium The process was repeated for
ot her al i yaveenpighly Siedi yrewith el G snediare withentyaite bubbies nfhe MsEegipellg, theast

20, 000 gak@%gav.&%és @oﬁn@'sﬁﬁgcehcqeu lo@)ﬁmi&reﬁh?w@é%&ﬁﬁedFﬁ%

profiles of Stainin use peripheral od and spl een nononuclear cells
are shownopedifiegpinmal apB(sa )naniulates () (Narisbeges dihe wadrg-pipBHe Hip [y vaheiranged ssues

cont ai ned; s ngl @f‘mﬁé thi %ﬁgw%ca‘?@d e c-tl:-nt?@é)#tﬁel @Jﬁﬂ%lﬁrg&f’éﬁh@&?&&sw To CEI IS

but varied 1n ce representation. For exanp argest population in
peri pher amabibwaid 200 ricai nethesBDSHGIMK 762t theonice-Tipael Was B9 intotler eils
nononucl egr. . I r Ln r S y: + r, or

Fegul at or P A B Fol e Ry PulRL Bl e REESER. S0 BYin EXELHE BEWRR's 0T oy
posi tive piogelcall io6IK562 ergis aiapdRityd inf e rUDB-ppstet The mpopylpattd eas fetmgedn R3) or
1 of "oke ¢ s PRl B ROAL B BRolh bRl PR Yl SePB %o °
each fracteibo waadpens uwshededigdated “c copihe tveellitediduby fubseqhently hesertengpbe | ment s.

monocyt esTTBAPHSLEL BUF FBHEF A1 ol oo e nrbh SLge 2Y e B B B8 v om
Tagnet ¢ beacs (MEITenvi. Brotoc) The mononach ear corls were spepended in
Tagnet i oS8T Fouk piarG St L EPEE SosE PUB AP & 5 AT PTG
i ncubat edstofitghwall mha Wegogitiad tRndindledyll it tiaBaadsy el lvwidi rggeatttiubetiues
ta ﬁgl g;u;rg%g%:ugpl( ég)%@gle-c%llcc (l)nleg p%lB Zl%o)platear\}vgreNo te(l:igflch. sl“h%%l?n?g p?a(t:ec%rag 'ng to
incubated in a humidified incubator (Thermoline Scientific), operated at 37°C with 5% COa,
for a period of 10 days. The medium in each cloning well was replenished with fresh TC

medium regularly during the incubation period. Cell proliferation of each clone from each



protocol. The cells were then run through a LD negative sel ection col um.
The negative (nobnocyte) fraction was collected. To determ ne purity, the
cel |l s werwoavavmedowi t h PE conj ugated anti bodi es to CD PoTavitolod16

conj ugat ed anti bodies to CD90, B220, CD49b, NKI. 1 and Ly6G (BD

Phar mi ngen). The nonocytes were identified as CD | b +CD90 B220 CD49b

NKI . rLy6G / (1l ow) and the purity profile was confirmed by FACS. The purity
profile of nouse nonocyte population is shown in Figure 46. 100% of cells
were positive for CDIb whilst nore than 98% of them were negative for
B220, CD90, CD49b, and NKI. 1. Approxi Aately 38%of CDIIb positive cells
expressed Ly6G at |ow | evels. Exanple 2 2. Ceneration of prinary cells
secreting desired proteins The nethods used for generating prinmary human
cel | s t hatlogwgrsflavag sesordsd eysrp e honss. At dheging of thednqubasiop peiasiyg fambe@fi ons.
These cel lopnliesex st AL aPelhined °AloidRERL e Hideh frRERITPRISoi0the 25
controls in analytical experinents or as a reference for analysis of

prot ei ns &ighps dayelpfianmerker afyitferest that gksssedan Spsel murfee,1for GamelcatDdh of

| ymphocyt @Sng&hih GEdpGr g;wrﬁ@eﬂ/élgsﬁvam@re&tb& §$ Sﬂébqlsm&?g)flﬁ"f@ %9?{&1%% wer e
first separated by gradient density centrifugation as described in Section
1. 3.1 andetieeimenist i vated in culture with phytohaemaggl utinin (PHA) foll owed
by cell expansion in IL-2 (1000 Um). The production of human GVt CSF was
anal ysed by ELI SA. The concentrations fromthe production ranged between 15
to 40 ng/ ML39Gtiopbf €D7K Bt al of 300, 000 PHA- acti vat ed hurman | ynphocyt es
were incu ti onj ugat ed
with FITC éﬁg “])gb'%?‘% clgeﬁlﬁzoedn rog‘{](lieg%}sﬁgg%%grsalew"md tschrtn nu[?ﬁg%éﬁ'ﬁer' S

i nstructi oak offmyelB@lomay‘tlatmaégE: fraihé(SébtelMafeelslmgurfhareél’cenxetdceivamiroellanal ysed
and sel ecte r? a FACS (FACS VantageSE, BD). Figure 42 (a) shows a

typi cal pFo "CD4+ T cells in PHA-activated | ynphocyte cul tures, where
Figure 42 (b) shovvs purity of 100% for CD4+ sorted ceIIs 2. 2. Generation

of human | hoc tes £ [ gM an eI l's.(see Section

O asTh) B BCRthEs TS Kosd el s 1 40h Lk § nciphS bRt 6t om wel |
plates ( C@]Dﬁlbélﬂ)PBSQa&rﬂﬁnM:g Lo BRitRaent 4 biABEBS AQbRMad WetcRebatcBR the

Pharm ngen). The cells were cultured in conplete RPM 1640 nmedi um

suppl ement¥d ‘WthW rﬂl@%lﬂ@éﬂl)ﬁﬁﬂ%@lﬂ@Q%Féaowgqteakqnav@%éBﬁdﬁm(@mPBﬂE) and
| QOU/ '@s@aé geuk,g Ryl éaﬂmﬂmgﬁﬁ@s %@Dm %@ 9 131 30 HiRldsS #Kb&nlo

(ILIO adde ter e cu The c tures were replenished by
repl aci ng tdmglefatugé. THeen@lbhmqwmxmdmusrﬁéwted yvithtlom3 o6 &8 .anCelidl stainabedllst y and

counts were. c\éﬁ%ﬂe%dag%e%tﬁﬁ}ﬁ jg%tbﬁ@%%r by tﬂt}f%aﬁ?l@wli'%oa a,t%dftj 150D WallSl 49

henocyt onet er ured es Weré harvest ed,
washed t windef PBS, I?Btzamdl caha*bvys eutpb;defﬁﬂ&nhsﬂ RRP mdmsdyannmmbrum u€ibg 9- PE,

T B m AR P ST O SN TR DA Sl SRR RNk Sy por

1x106 cel ICD74t pokiEive bellsatdre ganal andissrfedront & igunaha) 9Approtimatelyl 65%ef eriginal

contr ol | SEAPA PR HUPR R BRE REGH L) M5B A Tt SRR BT 1sE Gen -

excl uded irimesaandl yuspemdediin 1 anlabfyBRS Mftﬁth%&@ehyle@at1009m5@£’@ustp9nd]:@000

l'iving cells.. Typic rofi]es o Man L gG positive ce|lls in.th
cul tured F)P?ﬂ)hﬁ%@‘f‘ é;glllsa‘gge §ﬂh‘iﬁﬁed f]f(%r Pﬁgr&ﬂra RIS 9 8PN 4N &Y lP't%B“r(',Iﬁl ure 18%
of CD19+ Q%Rﬁ’cﬂmésdr@McﬁH)ﬁWﬁd MﬁanﬁdﬂdF&anl%ll%ﬁu@efhembf Cells¢BKB2t he

surface, eas after ays the percentag positive | ynphocytes
reduced taeﬁ VI ?rugS?d Wursesr CRRgats o P?ag g‘FtCFWeé'E‘ilqr§“‘i“%9eased to

15% Aft eculted Edzﬂﬂxoﬂ@ﬂ{dolﬂﬁﬂkéd & gBYeénridhed kgbt RARI ne\/ﬁn@nﬁetm&o@wa&l ve
fractions were sorted out for {}@r g essi on ex%yirlmants | gM and 1gG

concent r atfedie establisheD rpnrished &I Inegichsd MOLT 4t ELI SA usi ng




96 ELI SA well plates and pl astic-absorbed goat-affinity-purified antibodies
to human m and g chains. The bound anti bodies were revealed with

HRP- conj wyateth/gn®ep anti human | g anti bodi es. All anti bedirag20mvmwofisom

Si gma. ABTS was used as a substrate and optical densities were neasured at
405nm Table 1 summarises the levels of IgMand 1gG detected in the B

| ynphocyte culture after 5 and 10 days. The production of |gM declined
after 5 day in the culture whereas |1gG production increased. Exanple 3 3.
Somatic cell hybridisation Several nethods of somatic cell hybridisation
are well known in the art. These incl#&@e but are not linmted to, for
exanpl e, a biological nethod using fusagenic virus such as Sendai virus
(Kohl er and M| stein, 1975), a chem cal neans using polyethyl ene glycol
(PEG (Wjlilsolation of myelpmonegadR)celland an el ectrical method using electric
fields (Ngj 4] : [ . e the
ol asma o e SrRRtyft FERRIRERens ol by doE HIF WO RRAGR) PRENABANICRLES 1o
hybri di selindReydiodi prasarp hacoratdpoletib tisstéssach ambarehody. Helnwiaonedmalseové, t wo
essenti al ; ' LNci ' ' er.t j I
nybr 1 i oal' BAPE p9EErohdtyBl BRELRPeel 3 bt By ORI B BRI ER i sea
nmust be bbaowghtrrowsamplgeod cel | nenbrane contact. Second, a reversible
breakdown of the plasma nmenbranes at the point of contact nust be

si mul t aneously induced. For the electrical cell hybridisation nethod, the
cells of LatiYekstioaimipdormagtivt cellnfromgCDTL *dEI6R coltwder ane cont act by usi ng

an alternating -current electric fiel AC field i t.h. an _appropriate field
f requency?‘gﬁasq?'%gﬁ r@’ee?ol'??&'ﬁc ed pth(%nor%rolqdiﬁes‘ée”\%hﬁgrnce%lhl}\é’my“grs agmélxp esrecfntso a short
el ectric pDI7seKsé2nelis were dirteyensichdd hEDAC dellehsthe FACRirabeisahd ffllaweder, the
el ectrical cel.l hybridisation involves the follow ng physical phenonena;

di el ect rob\‘u 's (DEP) and an el ectrical breakdown of the plasma cell
menbranes. Di el ectrophoresis (Pohl, 1978) is a phenonenon which descri bes

t he nove of .diel ri articl.es such bi o [ cal. cells.when they are
s pondedCP rristh KaEe ettt S Re G s O3 e Lpled Mok Pl i PR ac
el ectric €ogl dndFITNaPRmRRICEISHD Bameyn). 1101 washed CDdoenhed €862 hat the

novenent of cells can be described as 9#%{2 translation or mgration of

di el ect ri gelparsprrdeddn 1901 obkBrpesainine Predttf Preduamre® hrdaednngls!- 2. 0
megaher t Z of Mg) adiumaR € 19A LB S arkiusRENSRA A 5 KB IMiRAkP b AlgaliMBRAYRE asi | pa,
1992) and (ii L rotation of dielectric particles (Mihaworasil|pa, 1992), for
exanpl e aeorticepufitodigtiondi Es apéthRebbellzd -negaiivkiisasps eontiok pptjborliss fwp30 cel | s
suspended,yifeb 40 rddM SppdRhR! ThAnbRRedHh EAIOWA] @lufbaGath PRy SEMSY Adade by
applying an electric field across a pair of electrodes, for instance,

el ect ri cabtaingd ¢ellpshetecalleciidriwsentifgingah3 e B 1 Amégwees; Fpllgwingmpaddidgnal

confi gur at, i I § QUL abin i LBo@p | ectrode
confi gur a%%ﬂéf tlI]:i-ﬂ(}ﬁt;_r gp@%’%l %Iat ﬁ@ °§§Z‘!§%¥¥é‘g§% deg%ﬁgnﬂ} u%?flg??h %@I‘y&% DEP can
cause di elreraediately peing & EAES Calibus (BB).ol ogi cal cells) to attract one another
and sinultaneously mgrate towards the regions of the nost intense field.
As a result, it forns a chain or string of cells and, in turn, it induces
good cel | Angpibsldivecpmofilrcis shawn insFigve dentfidrfamontheinntht caluratdteaiithon of
cells is rongl. r t .the cells:ar uspended in.sol.utigns of
noder at el ébl7gﬁ%é%5§t}§§|géa g‘é\g%?f%é’}e?v?%sﬁ‘."e Tﬁg @ledt‘?gﬁ'ggla%grrogg ageolamf gg/’lfq cel |
menbr anes expagssdiisurfaat(d@d. Wnerells pasitoe fdrdoduESPpBroid €D 11h veers ght¢dabigare 2a)

hybri di sat i | uti d.t | et r.i ith. i at
pul e anpt 1€ ReEe it R SRRT e BRE tadk e Ro o Tobing w i 20 M PR BRF P £ ¢ ©
exanpl e, sgpaxed pul 8B PBS far fufth?QRparinenes BQrdssuspamda) CD31 WDd8! sortag ed,

ﬁ)e/ Ereln g: 2 gqu@gwrég%ltgﬁlg%do 1%? pl?rtlty gr?e!l}l/s?s. }:c()) llo?vemgh w%rlhéjdtl?sec%ltur%; til:lé soErle %Ezlqsl \n(f:e?’lle cell

re-analysed for co-expression of CD71 and CD15 (Figure 2b). The results indicate that that

approximately 98% of the purified cells retained both CD 71 and CD15. It was found that
some of the cells which earlier expressed both CD71 and CD135 on the surface had lost their



In certain enbodi nents of this invention, an electrical cell technique may

be used to create hybridised cells, such as tri-hybrids. 3.1.1. Cell

mani pul atworosyst®m I n order to mani pul ate i ndividual ceClrstbioooodasest

prior to cell hybridisation, the singlecell manipulation/delivery system

described previously (Section 1.1.1) was used throughout this invention.

3.1.2. Mcroelectrodes In this invention two L-shape m croel ectrodes were

used. Figure 57 shows a mcroel ectrode which was nade of an uncoated nickel

alloy, 128 mmin diameter (7). The shaft of the m croel ectrode was covered

with a haematocrit capillary tube, 1.87nmouter dianmeter (8). The L-shape

Section of the mcroelectrode (9 and 10) was configured to allow a

consistent _area of the surface of both the horizontal and vertical Sections

of t he el eePldgurresiopdFigupsodn dugsssEngnibiali eomoikmenh tapyelopeheeytc dintage iion

( Mahawor agktPas %%?Qtabl?&dd%ve?s%lé he cell hybridisation process, two

m cr oel ect rodes were nounted two fine mcromanipulators, one for each

m croel ectrode. These nicroel ectrodes were arranged in such a way that a

par al | el C i t n Ei gure

55y - Each P Ensiailn SO RO e ELRE REGIE SR RO Biphly o

novenent edlsfine as 0.5 nmto be nmade in the X, Y or Z direction. 3 1.3.

CeII cha Ofl ) r I ctrodes in a
£ 2Ag b 8 B it ok 0 LSy RGP S RSG5

hybr| d| sathe orye bbawbelindage fn@nbanenna&rdmﬂnm&&bbtaméd frdrn patientsenith @nte To perform

cell hybrj tion the m l.ect rades re i priate

nedi um (1'1‘9“0 At al alq AkgemiL ﬁle Wt ,&%)V‘ﬁ gl EH% gg\]deél t@éeﬁ\%f:ﬁgtogssue

cul t ur e pbtatrdinedgegfiom bﬁﬁb namdow?sagtprlee off cdrrespuinding bloop maligivineiagd a | at eral - vi ew

of the parallel electrode configuration respectively, where, for exanple

three pre-selected cells to be hybridised are placed in between the

paral | el Bbmﬁafrﬂﬂe&pirﬂe§ﬁ1@h patisvgywithhaMLt ey obainedefier irdieed cofsend, TR or form

a chain of c? S in.the presence of an aq%) rifa e AC electh%d;: field.

Exanpl e 4Pl gxbactsd ramdaepatients shase diaenpsjs, rEgGEERISHE BT & ect ri cal

cel | hybrmaﬁeamgcmpmelmd ANt zﬁ@bhwangelﬁe%ﬂeqaﬁat@d Q¥ihg ehee X li@sitf t he

creation of tri- rld cell lines ob bridising cells fromeither

G 11 er ent P9 SEBERGRIEPelAsds SornEan Sortabie pBemite

di ffer entsﬁpwg%ym&ed Gasdnted @ilee fAGSs hybri d underwent analysis to confirm

that it simultaneously possesseg phenotypi ¢ characteristics of parent

cells. The confirmation was based on the analysis of |ineage specific cell

surface mag kehSr lab&thARShdnki I8 c&l&Wb?a%H%‘m@fld 1%@9%@%9%@@3&6%
presence of RNA transcripts of |ineage specifi c mar kers, karyotypi ng,

and/ or seb¥ entitedy ¢BD| Pneraigeen meei FE éopypotcentrd antitiedy éﬁ@rﬁhaesmggﬂ overe
i1l ustrat zgidam utaf%@kn BII@B?%H&?OECHS‘{O%&& c% 4 ﬁéaosfta g@g%éedIuweage
S, I—%wev P ot &

tri-hybri se ex l'es are I'n articul ar
mar ker ch@SemS%BEA). (Eooagnleh mﬁa@e ther stanhmgrmxdtumrmmlubmd fd’rCBm mfnﬁtesaon mort al

cells deriy I, nd B | LS . type of
cross-| i neaggni1 _r(r%% gamn’l m%rlénétw@?ja%dm %‘P Fﬂ‘ pse’ﬁa%’ gﬁ%"t%doﬁg 67852 cell,
one T | ynuhsd g d\dﬂ]ﬂ@ Supkinatams] u@masﬁirdtgcrmhahd W LN lleelvhs. redikgendédBs- | | neage

i hybrid,. [ b I foll I
nurber) - PRA"S Q1B Mg CERASOPBF Lo BRBCHSE 5 RRORE TG A

tri-hybri memmchdcbbumeretcmnﬁ@éwmmhe(dME idtesintide@dld Sathihg hRdRARCOThecovery
medi a) an ed bel ow.

aneters din this invention_a ri
1D SRrIET BB A oo BB R TP ol S ATRheS TR K562,
WL2NS,  aapgropkibid 4ok Igates i DRI @elC pdulkiio, mé\célllfra@ibméﬁd;oﬂ&%dumhe( see

Section a routine, each . cell lin assaged every 3 days. Prior
to cell Cl%%ﬁf“ ﬁls were eltther used straight away or EI\acV\gi Pe cu tgre for enrlglhment o¥

myelomonocytic cells.



hybri di sati on, the stable clone of each cell type which had the highest
proliferation rate was established using the procedure described in Section
1.1.2. I rweacnwm/axperi ments, CD71+-enriched cell popul atipomstestoaiobiished as
described in Section 1.1.3 were used. Al so, on sonme occasions, the CD15+
cells of CD71+-enriched K562 popul ation (Section 1.1.3.1) were used. 4.1.2.
Cell hybridisation protocol for KMNcross-lineage tri-hybrid production A
fewwells of a TC 96-well plate were used as cell hybridisation wells. Each
well was filled with approximately 150 m of hybridisation nedium which
consi sted of 240 mM sorbitol (Si gma),382. 0 MM KH2PO4 (Sigma), 0.4 nM Cad 2
(Sigm), 0.2 nM Mg(C2H32)2 (Sigma) and 0.2 mM Ca(C2H3O2) 2 (Si gma),

suppl enented with 0.2 % boving serum al bumn, BSA (Sigma). Prior to

el ect ri caforc@riFhmgph Fvlresatdl, cellsof ghe ¢la3brentighed sells war ddateddindi2omad! of each
cel | type,mes BreRaB@ hifRGRndtR ArtiMibdhanli AR AR Kpmdd heWnpieput es and
transferred to a well containing the fresh hybridisation nedium The well
was desi gh&t awdiam supirlemenest i withs a7 apMwel | B-nBedapiogtherned  (gtha)hybrin¥l sat i on
process, ' =h.SglLac i pul at ed
accordi ngﬁ){dgécggléﬁeg%g fﬁ%ﬁffﬂgﬁ %ﬁmtl%g{erlgﬂﬁj 3 t?ﬁ“r %@H’ggf"ﬁér?& g‘ﬁe regc?#og gc h

sel ect ed gtinyiating fastas (GefSSR)i diterdSihnurs @t the enltuae, iz gellp fveie dentiter exdetedfar al | el

el ectrode ich. . . ged to the bottomof the well (as shown in

Fi gure 61??13?%3?6533%\%?%"?%%%6% the el ectrodes was set at 400 micronetres
(i.e. 400 mm.To achieve electrical cell hybridisation, firstly, an
alternati urrent field wth a fre .and a field
strength g‘?f @iorreé%eng%é{hcéﬁmwig‘l %\llnoolufesanp'éhrumr?g;@ 1(‘S)(/Felcpc& &ES-P BRI \vhs

appl i ed bmbweenti-himeareCB34-PBBE Pharmigehewvers aadnasa sintilad cellBaididy eahar! | s wer e
i nduced to attract. to one_anot her diele ophoresis,. DEP, and forma
string of geé‘érllqeg capigy I ysypgugn c‘f"ﬁﬁ&g% eP‘HEy%‘:gILIIrhS Sfaé"%@blﬁf)&&rec@]ag’s nbr ane
contact. Udig £EUCS. Wite salineadi@edhriatd ssHinh @tewdyr CDat alkb D16 ghbkitivaseli n t he

m ddl e of the .cel | 4 nt (see Figure 60 or . Then, two e]ectric
squar e puP%"gE‘:“C’%({SRi\%ﬁgﬂgﬁe% r 5034 pa"é‘é‘&‘?\d'g&)b(és&éé‘ﬁgﬁ“ﬁ% cﬁhl%oé’giat‘%re
appl i ed s{@n4t@DdEOLItk frawidnk wekeoMatddi el d. Each pul se with an intensity of
circa 170 kV/mand a pulse width of 75 m cro-seconds (e.g. 75 nsec) was
used. After the conpletion of the second square pulse, the AC field was

kept on COR typitkd dghrdssboapradidaetrifg saeORASD34 s dddTer ¢ID1 £&blesdidiid di sation
-1 i neag i | di sed cell. For certain enbodi nents of

into a singl 1 0SS e trihybr . )

this i nveltt CORY f!?MLvsaES%ﬁféé?b@a_s t"walturﬁgﬁﬁbm adtigwn 3 ofPrroEmitEbext’eef | s mi ght
not take AMAGRoMmhIKA IR dpositiveSfor OBPS ivHlilss Aain@diniff bR ExREssioRe three
cells frequentlésoccurred first followed bé the hybridisation of the third
cel | . I n Whiteasdligsiest of theaHipoPyption reiginegd &s SRPS exnRessior gdhpwteammitianicaai n a

conpl et e LidigRoReitc IMeBEd dins 2ID32MCD BN @eiMeWbrY uSd LRl &RerfhRBSH | EREAZE
tri-hybrid cell was then transferred fromthe hybridision well to a

recovery Wsdiffergpiatipn fsten), gdile sarommitied 346 celistware wed feidetdiffarensiptiarh e

hybri di satdpeiimd | s. Each recovery well contained 150 m standard TC nmedi um
(see Section 1.1). Each newy established cross-lineage tri-hybrid cell was
i ncubated, one cross-lineage tri-hybrid cell per recovery well, in a

hum di fi ed;yneihate ed at 37C and 5% CO content, for seven days.
Most of the cr(lgllsass)l {ymé'@lggtfg%ih brids were found to divide within 36 hours
af ter t heFaéhd esaplishingntaditigns iatigntsystera, thely mphodtyites camigaudsaivédogithper i od,

t he medi ' Vi [ | epl eni i fresh
st andar d%ﬁglﬁ%?ﬁ}? egms%t ]ﬁlrrrnﬁ) [”}gféeééls ?@ﬁ?ﬁgj?%%& '8’5* ef?j F%frtlgsbﬂee'ga}g arpaggg\gsf fBlhneage
tri-hybriandc] bmphodtes derivedhirem itenpstal WHIANS and MiIQIJ4orell dimessirespeggivelgl | s wer e
identified f 43C r re ted inpta the |I's of a
standard g%— \Q\%PPI'&?CH ngct? @Xe]g?/\sl:/\ﬁléé P ﬁ@gryt o hgét%eso?ancrg%slssoﬁﬁtffdn\eﬁgﬁleawi -hybrid
cl ones. Hswhhad ossich isndage peniphenab blodd ctot eblvmls spladr, boeel marrotvh ehy2disyvel |

pl ate for_another week before bejng.transferred int.o a 25 cn2 TC, fl ask,

cont ai ni n§ Silg ar?lglrf"gl?lfa'tf PEgh %fs'd#s agﬁris{ %?%ﬁﬁe#‘ﬂp OdﬁlffP%S W%raipﬂ‘?ﬁeisg%go Section
1.1) and bdatagohedvelchredillappropriately for further analysis. The entire
process



of electrical cell hybridisation and cross-lineage tri-hybrid recovery
process wasrepeated for a nunber of tinmes in order to create a batch of

st abl e crwezolomemge tri hybrid cells. 4.1.3. Confirnati @eaTU2KNM0716
cross-lineage tri-hybrid status Expressions of CD markers An exanpl e of the
verification of an established KMV cross-lineage tri-hybrid cell lineis
given below. After a KMNcross-lineage tri-hybrid cell Iine had been
establ i shed under normal culture conditions for 6 nonths, the cross-1lineage
tri-hybrid cell population was anal ysed for the expression of |ineage
specific CD markers. A tri-colour FACY anal ysis was utilised to verify
co-expressions of the following CD markers: CD19 originating from W L2NS,
CD15 originating from K562 and CD4 originating from MLT4. In brief, 100 m
of KMW cr ésd. [soligigp ef hwmahmpepenyclear 9%'82@%mmrr%imﬂpévral Rpesotel [ s/m in
PBS cont ay,pipfitabeor Bighaver e suspended in 100 m of PBS and incubated for 30
mn at 40C with 0.5 ng/100 m nouse anti-human CD15-Per CP, 0.25 ng/ 100 ni
nmouse ant Petibsihblopd spplesnvers collegipd ffmn healthy drslévidusls aften irdernepronsentTC

anti bodi ega@VuIGH SRPE A baleBrel %pﬂaé%ige_erewept\racff#ainemmepoaja&,' afUlRBd

anti bodi es were acquired from BD Pharm ngen. After extensive washing with
PBS, the [lbYI[I6d0.cells were anal ysed using FACSCalibur flow cytoneter and
Cel |l Quest Pro software. Figure 10 shows FACS profile of the KMW
cross-lineage tri-hybrid cell Iine, which suggests that the KMV

cr oss- | i nHagen beie mginew dsparatel sveranphssived| frote pgleentspedd fnderwednabarst maiat i cs cone

fromimo <P i Iy -DO I m xed
phenot ypec s (i R RAR1 R Mhlch WA QUANSRL SnGind iiBORH: Bglindt <

shar ed nydilwedatanmaiclofllPmpioReMpltddot ypes and 28% of KMN cel I's express T and
B | ynphoi d phenotypes. 4.2. Cross-lineage tri-hybrid production from one

immortal nmyeloid and two primary |ynphoid cells - KBT The cross-1|ineage
tri-hybri Humas wwlebtaédokly bbodadainples elvire hytainedi fami omrmal folhermy edgiiadl K562

cell, one,primary. h n cel l nd o ri mary,h n..T cell.. T,
cross-| i n%@‘g}’&“ Sr%ﬁ? hH/’g‘;?r inﬁ‘? \?\O/ans?elguﬁ%gﬁoﬁ&ll&f ol o llféf?g%aw‘%[%?i%ﬁqanﬂ'ﬁ?fﬂ@ mliy o1
Cel | prepsyrimpé aftef delivkTofCtheSsfaht melatigtivh iof b edrd, pri@dtacéxpaRion e the

preparation o 562 cells prior. he, creati on of KBT cross-lineage -
tri-hybri Bﬂﬁegiﬁ' E@cgrfma@g@'raf B%LHECLWE%@&%% (Section 4.1.1). The prinmary cells
used in the creation of KBT cross-lineage tri-hybrids included (i) mature B
cells (CDL9+) derived from spl ee ri pheral blood or unbili ord
bl 00d: - ear FEERbE MortmRe s (P RED, Birer R b SRE e R HIMGE ed B
((:?:lD Ilg gDS Cm%m%afthldd?rdi vieed f:_ﬁfmshhxlme 2313 L(:D}@Bwa)i @?@_ Q%E@Fd Qisrcgaasﬁslzfel I's
+CD5+ rived from ilical cor ood and (ji el per cells
(CD4+) de?%’\tfg{ﬁga\‘“ﬁ’[} rﬂvgrpﬁé‘élﬁggjqﬁﬁr(ﬁﬁ‘ﬁ@gﬁ? %B?rﬂ'ﬁ‘d';%' Eﬁ‘rgf ‘Fé &lelc‘glr)ch%IF%ﬁﬂHe and
thynus, cytetRydréd Indepl20sml 6D8et) sidpenision disfng QahfidceBe aRRhEPRERal0 Rl ood,
unmbi l'ical cor dﬁlgllpood and t hynus; anté:ggen-experl enced T cells $OCD3+CD5+)
derived fPERESMGEFIRRE bt oregbiuecensh 760 v (790 £} Brfmisseaf cdPdl bl ood:;
doubl e negakiuy fhe Tnt&@lct SvekedoldeddantHhsieddR 50 U df RPIOIM d40¥%5entrifi@MRInG POSI i ve

T cells (CD3+CD4+CD8+) derived fromthynus were used in experinents. The

i sol ati onZ8P0 i (19 B fernigrrpinptosrdhe sepctatanswas dsersdsd pesLirelepapHbiveEe i ssues
has been gdeqgidn&dinRIba sTuEIN 154D a?@%’éht@i&g@% at 1,5002pér (4684} folPMl@rlﬂilqjt&*.at ion

protocol for KBT cross-lineage tri-hybri roduction Thé cel |l hybri disation

prot ocol b rerprioodroglssand; piatelefs werd rempidi by Isvinuith 083w (vaw/vel) H4l anda t hat
used for M@Jeﬁl%?fu;}éa%iﬂg@vgﬁﬁc&'l-? angfcgf%qwafq@ fv%ﬁhsg@spéﬂ%e@]é except

t hat the medi um an AC el ectric s and pul ses varie
hybri di sati on nmedi um used in these experinents consisted of 230 nmM

sorbi tol, 1 & F¥iKEaRRicica? 'céllsnMr%g%dzforQuﬁuring or analysis and sorting into cell

specific fractions through a FACS.



mM My(C2H302) 2 and 0.3 mM Ca(C2H3Q2) 2, suppl emented with 0.3 % BSA. An AC
field of 0.5 MHz and 65-75 kV/ mwas applied sinmultaneously with a train of
t hree squaioeopul4s®s at a 3-second interval, each w th arpwaarowdoticof 100
msec and strength of 175-185 kV/m The AC field was swi tched on
continuously for another 5 sec after the conpletion of the third square

pul se resulting in the hybridisation of the cells to produce a
cross-lineage tri-hybrid cell. The protocols for the recovery and the

est abli shnment of astable line of this newWy fornmed cross-lineage tri-hybrid
cel | were described in Section 4.1.2.%.2.3. Confirnation of KBT
cross-lineage tri-hybrid status Expressions of CD markers on cell surface A
KBT cross-lineage tri-hybrid cell |ine established from one imortal

nyel oi d (k562 Isolagion of bwaawm mopenueleapealls Erom olifl lymphpidHesupy i mary effector T
hel per celrhe AbIh6l b&low eRPinds tRERDEdifel uskt ithifl ifeldop! NS0 lathn@méAiBNaE, had
been established under normal culture conditions for a few nonths, the cel

line was &ellil §aredrkeor Thesamrpnathed ean bsf usel Herdgelatipe atonprucley palbieas. The
cel s of iRhug8bisillok FE%ioWe?lrlﬁnﬁl@:l?cﬁE%. A0mithd o PSSR AMAUDRAe (S angd. CD4
anti bodi es "using the sane protocols as described in cell preparation prior
to hybridisation (Section 1.3.1.1). Figure Il (d) shows FACS profiles (CD19

and CD4 | 3BRL5danfles 3vdiBILEHAP Bor!dEAinddidrg BYRE B8l hd Ao Lol Shed
fromone i rtal” nyel ononocytic cell a primry cell's, l?ypl caaly, nor e
t han 95% eRiddinks. Sloaks iisteea, appadirately @962 Kidnwageht werelkptrat 4 "@xpREMEed CD
mar kers f . i it L . of . parent,
pri mary cgﬁog%@\]%@&gr@ gtshgsHeﬁ%c deg%aic?ﬁoﬁgsfaé cgteﬂon%nillaﬁlrep%%f tggﬁﬁ% hﬁe’% from
one i mor mgkh pf/elstrite sieved ugingS562)planger & prsyningey Thntéllyersre tipar disnciated | ynphoi d

cells (B T.cel .1n.an r KENt KBT.cel l | riyed from
cell hybr ?lgzgsmg l(fagﬁ Ibg%hggér}g nkﬁ%‘% c%ﬁq?}%ghgla%or%]ta ed]gsﬁ-(él %5* ?%dnicpg%gﬁ ]jaI\Ynaée one
ant i gen- expgna)ancadpldicoediunnias 3@ stialidsias tvech tethberatoel The swbraggragadsyveae f or

co-expression of CD1 nd ing.a E I,n brief he cells were
| abel | ed \%\ﬁ"ﬁ‘ﬁr @ Sﬁg%tegrw i(f\’%ﬁaﬁjﬁﬁ'ﬂn %I-) Eﬁf&%gﬁa 1%Cu§[saendaaﬁ?"i’tf?ﬁr%rn§ SBE or
nouse ant reourmperaind. Phe gylddobyel wae tieh RGsliddev idacompato mediohswas té sogel |

reparation prj.or,.to.cell, hybridjsati ion 1.3.1.1)...Figure 12 shows
D ¢ Pl idkftioB oyt 18 ipeRis oy Bt TRLLDRse ey il wll ect 20" e
resul ts shawict hdlechle exflbssivh dsBipare@kd nqaegidl@iticodissbeibtionn@oeedings (eemby Of

antigen ex mai ntai ni n el | surface expressi on of CD5, no| ecul e

Whi 1 ot berhd 1955 SV ichuclett e Fsere bl Rort SRa SHeseS RSV BT

?E%Z‘; ive deislty @mehtadeh@mugalamemeea&eai hﬁsébdﬂioiglbi. 1{1?@9& fér(lm%lncﬁzaﬂ%f'l}gcﬂ :c neage
mar kers. A KBT cross-1lineage trji.- rid ce i.n stablishe rom one

i mort al E@B?dﬁ? %el 893%96@990“5 eaéccte"%d%/eéﬁ regsyspended, iy SMI]B’EQ #ad yeloubl e

positive ubeeniriibd 6chsefdjiReton TxI10€Ikld BeraROt en edaadi wRNibose K% Gel | i ne

derived fromcel |l hybridisation of one K562, one T cell (double positive

for CD4+ SFiermipss-by tyey) bPeekeMsi8i t hynus and one activated B cell (CD20+ and

CD72+) (explained in section 1.3.34) isolated frombone marrow was

established. The cells were anal ysed for co-expressions of CD4, CD8, CD20

and CD72 &d-% lfelagien pf wature Becelly gdheiner T qefle frrpmmhumanspleepsmandogeriphprahy br i d

cells werggihther |abelled with antibody conbinati on of nmouse anti-human

CD4- PE and nouse anti-human CD72-FI TC anti bodi es or nmouse anti-human

CD20- PE ahbe Hesug saraesi wergrigitialongorssd tasxirash dicemonopudies sell perulativngan CD4- PE

and nouse ; I - J.bpglb e j LRA AR

descri beddi‘éf:;l?lseidglgIrm;{Sltiloc(‘)qlr?ﬁ%’1Ij %ﬁ%ﬁ% ?g%pﬁlggl%%dggce(%gcti on ?ﬂ@%g&%ylc)@ ﬁ Fi gure

13 shows FAOE prasfthdne gerfifrmsd otithit dskours pédige isokatioh b rthel moabhusleaisellr esul t s
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sur f ace whedgioggisee Section 1.1) until staining.



71% of cells were being positive for CD4 and 88-89% of cells were being
positive for CD8. In 60% of these cells, the expression of CD4 and CD8 was
concur r erw0 20ol4s490bei ng positive for CD4 derived from edouARomawdtibve

t hynocytes, 61% of cells were also positive for CD72 derived from activated
B cells of bone marrow. However, 94% of cross-lineage tri-hybrid population
expressed CD72 on their surface. On the other hand, 31% of CD8 positive
cross-lineage tri-hybrid cells co-expressed CD20. The total nunber of CD20
positive cells was 39% 4.3. Cross- I|n age tri-hybrid production from one
imortal |ynphoid, one primary Iyrrph0| cell and one primary nyel ononocytic

cell -WIMHere is an exanple of creation of a cross- Iineagetri-hybrid cel l
line fromone inmortal human B | ynphoi d cel | &W L2NS), one primary human T
cel | and &REYHF ﬁ@wlqﬁaﬁﬁw"%ﬁ%wg@eﬂnﬁfdg sfrmﬁ@a@érwll& wilvdahei ne was

| abel | ed agledfhM (‘;ﬂi LQWaAd Rpsar deds wRkME . - tBe irrfa@éﬂprdgglgrg%rf@ﬂlgrénzlor WM
cross-lineage tri- ){bl’ld production The preparation of WL2 cells used in

t he creat i3 BFPepivdler oss- 1 i neage tri-hybrids was descri bed preV| ously in
Section 4.1.1. The primary cells include CD14+CD16 or CD14+CD16L nonocytes
derived from spl een and peripheral blood; helper T cells (CD4+) derived
from spl eéh briggrl%héméleadl o6 cmougerintiihuwkn (P @- HW@odOIamthﬂ lenh@y BPotoxic T

cells ( . Ly rom spl. bphera cord bl ood
and thy Sr:uD%i';3 nﬁf © e%%e&m"ésrel %ﬁc@g&f (ﬂg{ FE Eﬁﬁéat%ﬂaé‘%d”"%% imi'm%feé{) i%ed from
urbi | i cal appophiade saghe aﬂmub)ll weere ediiet kove 100 pleeililqsm(dﬂaamméleﬁlﬁlla iradiginielgubl e

positive T eII +CD8+) . derived fromthynu were used in these
exper i mant"? Zpéé;g;}/‘ﬁ% °8'f“a%)5?£i [ﬁ]é r?F'ilWFry %‘}?ﬁhg‘?rdac%mn akiqugimafari ous
| ynmphoi d ticssteiahasl ﬂ@ﬁ@lﬁltldiﬁ&ﬁzrsiahkﬁﬁig AeE WS inguabiCiHt DMminudes Bh.icd. Mocer tai n

enbodi ment CD34+CD15+ el ononocytic progenitor, cells derived from bone
mar r ow werd decFokhLraag WEHYACFHET: o olige © ARGy ikire andsceptrifyged, for 7

hybri di sabiif\est 350 ¢aind i€, Wu@é@ﬁﬁlﬁMa@%@;ﬂ&tédMnﬂhb(ebnrthélceﬂl’Mléﬁ{vvhﬁpfb The cell
hybri di sati on rotgcol for WIM cr oss- Ilnea etri- %/bl‘ld producti on was

simlar t&us ipkingthadihe e thish P.cwa@g@ YeluRg B cgrepld s@inéne wliygee

Section 4whs 3dded EXEERLinddN@Nls WRR dEREIRILRY VAL Wathed TH& R¥RIiA qﬂe&%td Qiniedi um
used in these experinents consisted of 235 mMsorbitol, 1.8 mM KH2ZPO4, 0.5

M Cadl 2, Msdmmy e proesstepepeatedrfar gho glignorscApsrinebyels peiegralysed $6ipBl enent ed

with 0.3 % B&és, Xh@ea@txﬁ@b(}(ﬁlgﬁ@& by G “Efeoﬁ&%kd%r dRACHIMPRI AMr 8ghion 4. 2.2
was used for the production of WIM The protocols for t he recover%ﬂand t he

est abl i shaBHeprigfe spridieagiies for E@lafpoe;lﬁw% Beal Bepplstions €012 1906841 iop derge
hybri d Cebbs:ﬁﬁrlecéillep%%ﬁfa dlﬁ"@ﬁ@éj A thrediord: wée éolﬁctemm ma&u ﬁ’ﬂ:tiQB W'M

cross-lineage tri at us Expressions of mar kers

cross- | i n&ageolepted ﬁymmﬂd a@@bfﬁils anidribe @Sttfémqhsfrﬁéﬁoﬁ waﬂme@n@en@m txahpl(:tyrrphm d
cel I (W LZNSum BPErRE] ¥nehtsC€l | and one primary nmonocyte A WIM cel |l |ine
derived fromcell ﬁy re?%{rs?t }Son of one WL2NS cell, one primary T cell and
one nonocyte was established. After the cross- Ilneage tri-hybrid cell line

had been Sl tRICTHS GAOULI 005 (3RR) BRE RN cRihlc s ot hs:

the cross-l1neage tri brid S ana
expr essi onrpmbpriaienedegierss FFB‘QI fd &Jr(DEEmr :kmilsvolir ing {¢dltoyr2 EA)CS ampaleysihsd was

| sed SR Yool BERs BERLSIEL Sl SPRDLPLLOVARUA G LA AT LENS, DL

originating from nonoc hat i ng from’p mar T cel |
when t hes enmrovmythp @‘@*dmd weHse Afgedortiog, ﬁrybdeddthzamma of recdwereelf celliOO m of

the WIM cr.oss- i rid ce tian. of | x| cells/m

| PES coRtATiha & el & ad Rk e A ie R0 bl e iietb & e 1 or

30 m n at addSisvib tvbnfy abgﬁrﬁted&mmoqnhlﬂmlaim;awas 5. eEnrlﬂﬁ ﬂmﬂ&@pdsﬁ F(O33e4 - Per CP,

0. 25mo/ 100 ln}‘sorted samp’le Soe a(}de(a and fo]Ilowecm)y cen rgfugatlon for% min C:%Ldl gr; g%-f,[rhgm BD
cells were then re-suspended in the standard tissue culture medium. If sufficient cells were

available, they were counted to determine yield.



Pharm ngen) or the appropriate isotype control. After extensive washing
with PBS, the labelled cells were anal ysed usi ng FACSCal i bur fl ow cytoneter
and Cel | QuoeanioPAumgsof t ware. FACS Profiles of WM cross- lpcmaageiotaodzihybr i d
cells are shown in Figure 14. Wilst the |levels of the expression CD19,

mar ker whi ch derived fromimmortal cell appeared to be consistent anong the
cross-lineage tri-hybrid cell population, the expressions of nmarkers
originating fromprimary cells seened to vary. In this particular exanple,
the cell popul ati ons can be divi ded |n£o t he three subgroups based on the
intensity of CD14 and CD4 expressions™ (i) CD4HCD14L; (ii) CDAHCD14H, (iii)
CDALCD14H. Each of these populatlons can be subsequently isolated by
standard techni ques such as MACS .or sing cel | _cl oning, and
expanded PrfACS @f?éﬁlf-’a%sp&eeégmmlw@aﬂ@d tifh. wb‘rumn&ﬂlt%ﬁ@g E @e%@gmﬁfg

phenot ypi gpalyar ek @tplgzﬁe @baf haEentnd mme%f:purﬁ; Qﬁanysmméﬁecr@m [gra ni ng
i ncul ture hono ene|5y M cross-|ineage tri | i ne established

from one Fllepd &D4 n‘iﬁ‘l‘iﬁ)lm@ sbeyn in Gigprenggb arzsln@c:pTﬁ/Wlwuam infb frastios i enced T
cell and gne.dl bBRY: CONPCYIsGnYOeN 15834 aRfd gen- experienced T cells were
used to generate a WIM cross-lineage trihybrid cell line, the expression of
CD5 concurrently with CD19 and CD14 was verified by using tri-colour FACS
anal ysi s. TWJ‘@orﬂﬁé)EﬂPBLrlt otﬂ@ss?d?t(tﬁ Yarkl DS G { & @1%%1 %&%@%Ove
except nouse antl - human E and nouse anti-huma T&"ant | bodi es
were enpl eyenialingméaido éliosqrrﬁo,ﬂg eplam sampy lsrﬁsmlycfmgmm‘b@s aﬁehChndls@pahtwrh urman

CD4- PE ant ihodi.f54 FACS profiles of these CD expressions on the

Cross- I|neage tri-hybrid cells are shown in Figure 15. The anal ysis showed
that whilst the | evel of CD19 expression derived frominmortal cell and
responsib n p ' n 91- 99% of
the cell %ggu a B%%g}égﬂgggﬁﬁ‘}'e Etl eB &E&%&ﬁeﬁr)%\l}ggpfpoﬁ%%ae%l g'%g))(perl enced
T cells aBdeHEDIdhndiemaumahlﬁlmatrtqrmblmﬂy nonocyt es varied anong the WMI hybrid
cells. On 3% 0 Siti l . | sQ sitive.fqr and 79%
of CD19 p%“?.“\‘/’?&a‘b"é ‘?W@p a’f)’%s. gl o Rl By des‘f‘“beegl e%:e%ﬁo%f CD14
expr essi o|‘n3\AaFluetés@mFt@llstmﬂmQNdlﬂomchSedll Ma'gewtsl’pleffhrmr:llvdﬂmeﬂ Ihsurk bOM I ow to
hi gh. On the qther hand ul S cIearI divid

o and Bbee B8 o RitanieRt ofFf ponfAR B 18 reRiief e PR PSR | hybri o
cell Iinen&aﬁabhmﬁhdeEﬂenmﬂneDﬁqmnﬁmakmhgmphqmdmmablB(&ﬂmzﬁﬁ)humme pri mary
cytotoxic monocyt e \We 0 ve T

ool s wer wbiDe) cpf Wodhra® Stk ate FRBE S has i v BTG APEDRETEACS

anal ysi s Wesmpget)pa rmhsé Qnﬁ-&hﬁmﬁly CDA 9P ER BSH (BDPhefMiflgenloB appdpldl4 usi ng
the same tri- colou ag %% % col, s descrlgfg earlrer in this

Secti on. ﬁ?‘é’ﬁ"r‘é’"% g poplbgmsihg ‘I"SBE fpre(‘,‘ﬁﬁ‘i@lﬂ o%hd3ED14 expressi ons on
the cells of this Vﬂmﬂcross | i neage tri-hybrid cell line. The expression of
CD19 and jts | evel remained constant a neage
tri-hybri hgecétﬂngde SW@F%&’?"O‘?‘W&S%%”E% at%(g% gte%?%%oéx@e@s%"é ¢ deri ved

frompri MRdaYyséd/ | fopleot @amp ]eC %'ﬁleﬁ se@t‘ing' e@}%dpﬂ%ft@ |s&rtiAd datds oy @Dieﬁfe%ﬁm @elCD14
derived from primar the | evel of CD14 pressi on anong

t hese vmrp%!iafﬂgn (fa??/%GDﬁ ? arrrfor G\WStpeervegﬁ celhpeppfatien G219 ?Pédg’éplt'?tioﬁh?br id
cel I I'i nenfrhndoPREtoRIMER b IIdciaPhigid 4C@blys swpheal\{ﬁbﬂem%epsraingﬁg ¥afh@ubl e

positive T cell and one prinmary nonocyte When double CD positive T cells
(CD4 CD8+Y it aropseentifhupan CRy frabmovse pet-haegn €183 t he creation of a WIM
cross-lineage tri-hybrid cell line, the analysis of CD4 and CD8

coexpression was utilised in addition to the anal%5|s of CD19, CD8 and CD14
expr essi ohke pamegtaee ofiB csHoipghasammigapgedtiiane 4 ol 9.2%eand CLSx 0¥ eadlsiransedf CD4
and CD8 og R8s 68108 o Btat NRUGF age tri-hybrid cell line. In this

i nst ance Ere @ouﬁ?% pgsgﬁrvéﬂgﬁgébﬁg were used, 96% of WIM cross-|ineage
tri-hybrid cells were positive for both CD4 and CD8.



The expression profile of CD19 and CD14 on the WIM cross-lineage tri-hybrid
cells derived from CD4+CD8+positive T cells was essentially simlar to

t hose WINvorossi4ioveage tri-hybrid cells derived from cytrotrodize1o@d871posi ti ve
effector T cells.A WIMcross-lineage tri-hybrid cell |ine established from
one imortal |ynphoid cell (WL2NS), one primary T cell and one primary
nmyel ononocyti c progenitor cell Wen CD34+CD15+ mnyel ononocytic cells derived
from bone nmarrow were used to generate a WIM cross-1lineage tri-hybrid cell
line, the surface markers for CD19 (B |ineage), CD3 (T |ineage), CD15
(nmyeloid |ineage) and CD34 (progeni tofcel | ) were analysed. In brief, the
cells of this WMI cross-lineage tri-hybrid cell line were labelled with
conbi natign of nouse anti-human CD19- PE, nouse anti-human CD4-FI TC (BD

Phar nmi ngef®-3afalation SECRAmosiHym@n tigmiesperdenced)h eqlls aad £D5gregative{naive)

conbi nat i qneed friRUstighad bR RS aP3A- PE. nouse anti - human CD4- FI TC and
nmouse anti-hunman CDL15- Per CP anti bodi es. The cell staining was perforned
accor di ng Mesoruslean cel{sowernesexdragted iflgad umhilicalesord Sinodi wmpkes 3sBg1a similar Typi cal
expr essi OmefHoRfak lieRriodd W80 $51! Flﬁ@ég@clnéer-ée'll@zﬁﬁihg fARWLS b9rcl=.ﬁ's8 h%_ﬂg from

CD34+CD15+ nyel ononocytic progenitor cell are shown in Figure 1

anal ysi s Shewedormedtwithyproiauraelethy igadosfof\monrdens | el ampdation; Iylsi d cel | s
shared B L e I Yk 0 . + + % of
D19+ wer Ba2a el KE SRR ABEDS oA AR bR el €8

cross- | i nseggtiva mpivplybreplly feah hymprepmbitied catdstdoddDsds enriechenit usisgraframese and 68%
of CD34+ § I ' esti . 9 . 4+
cross-li n%‘yg"éﬂ’%{% éﬁigﬂ%é%gﬁﬂ@?g%ﬁ%?@t gi%ﬁjﬁgeex%&#é@g‘!a}érﬁj 1%1‘81/ Pti%itg%gien

t hough bot(BD Eh8minged) @DpBropuate isotypenctiite] sl impoiortbeméthyd b Dralinteey thied

progenito A -1j.n tri-hybri rod LO [
i nmor t al h{?gﬁl%%% (Sceeil’“fzh, 1'%@%%1%%‘?"’? %?S1sywr%?18l¥azy SE‘g ﬁnga%gﬁgheﬂb[e?sga@?&aﬁynphoi d
T cel | . - gkAilevEhis sveteypelyedd. Thosstilg gagagerd set tohypbedt dra@ioaglemtdining wider cr eat ed

by cell h i di.sat on,o i | myel aid,c + ., one.imortal B
Pyrmhot o GBI RIPT INey Lo SR TR ERRm 2 Sl O3 iy 35 T Bage
tri-hybri dpehl grhfie dfithecsavipies duinbe e itk\Mouk® hittbinethnbyD3 @iid ;mbussuitidimad. 4. 1.
Cel | prenggtai an for KW cross-lineage tri-hybrid production The

prepar ati ons 28f*°RE82 and WL2NS cel I's for these cel | hybridisation
experinments have been described in Sections 4.1.1. Prior to cell

hybri di sat.| a stable clone aof each cell type, exhibiting the highest
prolifer a?ﬁgﬁf"?l&tt © RRfee %Wﬁ%l"‘f’%ﬁ%&ecﬂﬁr gd Fﬂaéysgrt@ecg’ﬂﬁ? 8%@%8[’%8‘3 BeRT Sect i on
1.1.1. | ndeertediimnsenbodazents, CD71+-enriched cell popul ations as described
in Section 1.1.3 were used. In further enbodi ments, CD15+ cells of CD71+-
enri ched K562 popul ation selected as described in Section 1.1.3.1 were

us_edh gh_eTwljbdmlhwg@@Hsﬁms.eﬂl%fsﬂﬁﬁlfsherz%%%@?i gm@f:«s.md fnd0¢19§*81|= LdIR@AGEd Horal
tri-hybrids included hel per C +) derive rom spl een, periphera
bl ood, un&P‘I”ioc4atPlg*o)?‘jﬂﬂﬁﬁagﬁﬁ“]éﬁﬂ? ‘F@ﬁ@g‘fs' cytotoxic T cells (CD8+) derived
from spl een, peripheral blood, unbilical cord blood and thynus; antigen

experienced T cells (CD3+CD5+) and CD3+ T cells derived fromunbilical cord
bl ood; doliBifelsplagen plearly Beslis.qctivated mpresiige B cellscbasedin @ 38 and G721 cel | s

(CD3_+CD4+@§38¢skioq§ﬁ{,mmrﬁgrmntemmv WehenuRSH phpludifise experinents (see
Section 1.3) 4.4.2. Cell hybridisation protocol for KW cross-I|ineage

tri - hybri Ylopewalsatgebnwam exigastad fpppbangimagre woring ithst rartbitd desnribpdreviends - | i neage
tri-hybri ghePERAUEHY OfheWBSorSdcHch: ik 0 I@}{*Ig r =L e
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anti-human CD72-FITC antibody (BD Pharmingen) and 20 pl of a mouse anti-human

CD20-PE antibody (BD Pharmingen) or appropriate isotype control (PE mouse [gG2b,x

antibodies) were used. The stained cells were analysed using a FACS. The sorting gates



A KW cell line derived fromcell hybridisation of one K562 cell, one
WL2NS cell and one primary T cell was established. After the cross-I|ineage
tri-hybriwoceldi14i949ne had been stabl e under normal cul t ureTxandiotdgoorns for 6
nont hs, the cross-lineage tri-hybrid cell population was anal ysed for the
expression of |lineage specific CD markers. A tri-colour FACS anal ysis was
utilised to identify for co-expression of CD15 originating from K562, CD19
originating fromWL2NS and CM4 originating fromprimary effector T hel per
cell. The protocol for cell staining g cross-lineage tri-hybrid cells
was essentially the sane as descri bed ?or KMW cross-1ineage tri-hybrids
(Section 4.1.3). FACS profiles of KW cross-lineage tri-hybrid cells
derived from CD4+ effector T cells are shown in Figure 19. The ngjority of

KWE cr ossefenwhiecallest fraghigns goptaining edfBeronidt ¢ prsibye rﬁ’PR‘éﬁ‘OﬂiiF@ﬁiBf‘%g pre-B

charact er icgilsi ¢&tiRf 2y QLGIRIAOBYLE!S, folfticBRA dEndr¥PRAL ctcbamm orlBB% of KWI
Cross- Iineage tri-hybrid cells expressed CD4 on the .cell surface, a marker

of T | ynpheyidve Fqibagéllati%ic&ﬁlpr@n@@aﬂw&icrli%iﬁ%{i%?%/) of fastyagnd B oollp|

whi | st 54%eh24"begecmblrs 6\Pﬁ>i~§er§é ﬂ%bfc@ﬂﬁ@ﬁié Wth@%dptlés‘éﬁuriegrwnﬁ nduBERGE Nar ker
CD19 derived fromimortal cell l'i ne and 24% of these CD4+CD19+
cel | s wer 8uBysCP2Yendfopusomt BhuganGRY aptibpdiesmor t al  nyel ononocyti ¢
progenitor cell line K562. A KW cross-lineage tri-hybrid cell line
established fromone imortal nyeloid cell (K562), immortal |ynphoid cel
(W L2NS) &Rectivaly. dsussims petbod psdestriked| in Saptéon H3Gbves arpdid foveecdvee @hd s

( CD4+CD8+ ﬁﬁ§£ @;used to generate a KW crosslineage tri-hybrid |ine,
t he expression profi e of both CD4 and CD8 derived fromprinmary thynocytes
was al so anal ysed. The protocol for CD profiling was essentially the sane

d CD4 T
ol 1's, - exadbpie Bpo R, 1935% ap ARkl SIHORlCRS: B8 PRIt o s
anti - hunapomg’elﬁbdﬂcc@aﬁ aih1b6972 Thig %\obced sl weBDpmitiye dw 102D iptt ofgatiesfoof t he
Cross- |In%§ﬂ6 mﬂap@%%&h% @k%%wg$%lw§0rEpgghhhe doubl e positive (CD4+CD8+)

T cells are shown resul t's°Showed that 99% of KW
cross-|ineage tri hybrid cells were positive for CD4+ and 69% were positive

for CD8, t % 0 + ce e ositiv or, CD15 nyel ononocytic cel
mar ker angns 3% P"E:ﬁg&m RES S'b'ﬂi“ﬁgiaﬂg'éﬁnlfy W%g’“l”g? Lﬁﬂlsg%ni ng that
CD4+CD8+CDking theMACS €p# edieridoeckia@ybittenyii Badted GmBAY0@IH4 ChE" doablalnegive

popul ati o ecau 0% of the cells D4+, e.doubl e positive
OB ot 5+ BB a Ko b teblesksBise RGER e rd oA GRS Rirlaaps B hybr | g
deri ?/ed r H@'Fﬁo@@lé'tekﬁ)f)]ﬁﬂdtmhs We&&ie}tﬁd ofihgcédh o Gk hﬁnu’f@@lﬁlesﬁﬂisl@iﬁtlﬁ%% of the
total ce pul ati on w 2% of .themc ressin 1 the entire
CD15+ cel :B %ﬁ’bd‘i’%’i‘icéﬁiﬁs &‘H legise pingchesim “ef@i%dp a%ﬂ%@gﬁ'égiﬁt%@f R, A KWT
cr Flss( IKi13 gaﬁg@tédrimihgcba:i\duiﬁﬁirﬂ Cbi ﬂﬁcr@i’fe%vadﬁfzo@?@m%ésomﬁemaghm%ﬂﬁi mwel oi d
ce an ositive

anti genexébm%@@dé%ééiyﬁ% e ﬁ%sllfﬂo%q"f NG SERRFIErLon @5@5419 eolimes- Fhgel | s

wer e usedpb@i@8Neiaid @ .Mtegrﬂﬁﬁih I“riﬂaagaeauieiilonhinbrih@nkﬂidi@oimma:oﬁ@anwssl on of
CD5 was anal ysed. The ﬁ@ rid.cells were |abelled with nouse anti-human

CD19- FI TC Qﬁd sipglgsRosiking At (A rCIePEdqutle ositing as I Boratians: tHsrean s OPdt ocol as

used for aaAdELAl pEpulilivh,CRRISHS Wab RRAGE thrbilgh MO &b HHin X &RAkedf ODST S¥QE ST on of
fl uorescent conjugates bet ween mouse anti-human CD19 and nouse anti hunman
CD5 anti beeids ueEOHGPY deyble Teeative septle-sTe Hempye Mighyadse from1the Hghddd t hat
90%f t he pK\IF.o6f Qesrell cBEAGR ekibhs; i}ié%iisdw&islnioabéi@cr@umzms wﬁiuﬁs@m s R
originating from anti gen-experienced T cell and 49% of fs wer e
al so posi fqae@tféﬁerdﬁwumeis,g ﬁétgeﬁgmf‘i’@rﬁtWE@MSd dled ¢adls (VBrf&:éﬂbPlée)i forA@ t ot al
percent agﬁ]llﬁﬁes%ﬂi‘?é])ﬁ% {:r%b@igp e +é gséodbier}%@ﬁ% i in l@%@{ iivge %EJaln%d wWas
around 56% 4.5. Cross-lineage tri- rid uctlo Proni two 1 mort al

| ynphoi d belppsiti(eieleetys) V\é’ﬁ@aﬁ)ﬁ54pﬁm&lﬁw$ﬁm@él§ff‘@fﬂ fopmiT Hiegleplgise colf
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microbeads. After applying labelled cells on a magnetic column, CD8" single positive cells



hybri di sation of two immortal |ynphoid cells (WL2NS) and one primary human
nonocyte. The cross-lineage tri-hybrid was |abelled as WW fol | owed by
serial nuwbenio/d4190l. Cell preparation for WW cross-|i reaga2brovoobmibr i d
production WL2NS cell line was cultured in the sane procedure as descri bed
in Section 4.1.1. In certain enbodi nents, CD71+-enriched cell popul ations
establi shed as described in Section 1.1.3 were used. Hunman nonocytes were

i solated fromm xed | ynphocytes sourced from spl een, peripheral blood or
unbi lical cord blood. The isolation of_nonocytes was based on the
expression of CD14 marker and in some*nstances | ow | evel s of CD16
expression either FACS or magnetic beads as described earlier in Section
1.3.3.1.1. There appeared to be no difference in hybridisation paraneters

or resul t oAyl b srparater feaybe CPE ORIl rrewive fiimscyieed he Pwitice P the favt

I ynphoi d tdif&?éﬁgsth))i\ﬁfcgtegﬁﬁ)gopu‘iaténs_z wefkeE bl aldhvdr bﬁ' RAY 1R Rt AaBkisS The VWM

cross-lineage tri-hybrid production The cell hybridisation protocol for WM

cross- | i négsgrted pyrith oy mareghadflié4ei on was sinmilar to that used for KBT

cross-lineage tri-hybrid production (see Section 4.2.2). 4.5.3.

Confirmati on of WW cross-lineage tri-hybrid status Expression of CD

mar ker s Afl3ek Iselatiumreic GRS Tl deliefrgm umjanyisilsd cel | |ine had been stable

under nor fRlnofiltdat s GRS dd RfinaRGAIO Dty thd efih BeslUP 5B

cross-lineage tri-hybrid cell population was analyse or the expression of
| i neage spédl fThe l@Desenckaeld stBowiglfellosved ibsicald sating wreperformedwiithin nbosre

anti - huma : I HEMR R t I applied to
profile c?gggggﬁﬁgggé%%gPﬁgﬁﬁQ?%F%%£|on %Pg?ﬁéi(géﬁpﬁ?ﬁgg%@ﬁés- fﬁgage

tri - Eygri gl.oldérlbtjr efT,ECZﬁ\'Islhme _axurqcrr:cdcfadmm pmocblﬁubfargfons'llﬂimedrmalaﬁmage i
ri-hybrid.. . . expressihon of. onc - | i rker . eared to
be constan%ﬁgﬁlﬁ%%egﬁ%gégI}ﬁgggg YWPQ y@gfgﬁgél g%‘ﬁﬂ? glu%gﬁﬁqﬁﬁggortion

of the ceKE§4a?BC5ﬁ@mgyﬁﬂbkmﬂmkgmgmién?nwmhihﬁzgnmkaMEﬂ“&rgmoﬂnmhngngh7g.736

wer e negatgjve [ ce expression.of | . 4.6, 0ss-.l ineage tri-hybr
producti otrtlheu%elllngg)‘a%%ﬁ{s?lu'ﬂ%ﬁ“ e?r%%’r%sl fleasﬁrﬂ%:egl ﬁ%sD%efH%n flglq'c(?vl\}ensga"é%ia% e"ffdi cat es

t hat cr ossndlysa¢agieg &riACE Oihe dsrting zatee werest ed colfebnffactianaredntading eithes ot her

or  nei pl 6 Cbin b8 a0 (B0 ERoG AL ary ok RReA hBeia S 1O RERS a6k om ot her

manmmal i an Fipgkd 3 shodvsta FACErpesiie bf ftragmples stalgd riith paad ust-homaf CDMaade

i mortal nouse |ynphoi ell. ane pripaty use | hoj d cel | one

o ey, R HLBERS B eneadRy afe GOBEEeloueB st B it 10

cr oss- | i neagead Ch541yibtivatkd aedel Is ivérd @sddrfompr-@pd fferamit ibméxpdbmes.B | ynphoi d cel |
(Sp2), one primary nouse T cell and one primary nouse nonocyte. The
cross-lineage tri-hybrid line was | abelled as STmvinfol | owed by a seri al
nunber. 4T6e desilits sBowWEd MEEPEIATI BN doRstitSddv hidj@as ($205)edg@nbiicieay &is d
production The preparation of Sp2 cell|s used in the creation of STnvn
cross-| i nésﬁﬁ‘éedtt%“lti‘?%ﬁ WA etresdrd det!lpr evi ously in Section 1.1.4 The
primary nouse cells including CDIb +CD90 B220 CD49b NKI.rLy6G /| ow
nonocyt es derived from peripheral blood;, nouse helper T cells (CD4+)

derived fAdnepsaration 2 ssleetigphefhaymag lygphocyies secretinededland iGee| | s (CD8+)

derived fpgnficeps 88k @c RBTISPNEHR R LAR 28D Y5 LIDERLIR/HICR ivkellY 8 I6 Fdtnli S
(CD4+CD8+) derived from spleen or peripheral blood, were used in these

exper i nentatorrhell pistest (Govnipg) geatgdowdth pmpwsgr gntirbumse Cltphoandibedy (BDf r om

spl een a”(ﬂ'hﬂﬁﬁﬂglé@g"[ﬁé clsandl BaRrLERRARE RIBAA 628 ShRHS BpERERLd Afth
1.3.5).4.6.1. 2. | I hybridisati ontﬂfro ocol for STmMvm cross-I|1neage

tri - hybri d0%rheefueactivatcdniHsa-doay 1eGriastal Bpwiag SeyimprBY.d6&icoBEL) STHAH U/ml

cross-li ”%9%411“{”%8( | AIPLoaueD] a cPidTﬁétl [ of ok e kGH 16 @L- MM

cross-1i neage trl#?hy rn= d( prz uct isgslr%"\ﬁene SecC '?'o% @m% gi“‘fr e 1\%—
added after day 3 in the culture. The cultures were replenished by replacing half of the
culture medium every 2 to 3 days. Cell viability and counts were evaluated in triplicate by

trypan blue exclusion using a hemocytometer. At day 5 and day 10, cultured lymphocytes



except that the medium and the AC electric fields and pul ses varied. That
is the hybridisation nmediumused in these experinents consisted of 265 nmM
sor bi t ol ,w0.2610mMiI4b2PO4, 0.4 mM Cad 2, and 0.3 mM My( C2FBDA20(0B0ITR) ,
suppl emented with 0.2 % BSA. An AC field of 0.5 MHz and 65-75 kV/ m was
applied sinultaneously with a train of three square pul ses at a 3-second
interval, each with a pulse width of 70 nsec and strength of 250-280 kV/ m
The protocols for the recovery and the establishnent of a stable |ine of
this newy fornmed cross-1lineage tri -hxgri d cell were described in Section
4.1.2. 4.6.1.3. Confirmation of STnmvm'Cross-lineage tri-hybrid status A
STmvMm cell line derived fromcell hybridisation of one Sp2 cell, one

primary nouse T cell and one nouse m)nogléte was estaplished. After the
cross-1 i n¥&Ge A Yoty Bie! EBFF 1 PRE Mdanplied Rul P edingravpe aeti-fanan

condi ti ongD(5.9¢, RRGld Affi-Humbkh [ERLFIECT®NIBSe AnlSumhRIshIFTRAUS Hokles tMbri d cel |
popul ation was anal ysed for the expression of |ineage specific jrarkers.
Tri - col oufromA¥S Phsralingsnls Alestainipgy waye dchieved aviihf yug of each-aptiyndy pai b Oof CD138
originati f Sp2 : b_ari gi dyn ' nocyt es
and CD4 o?ﬁgéijtlgﬁ ng ?lfr:g%n%h%raln%é;’ lr?gﬁésglbﬁlr@éélg%‘g?eﬁg@ﬁ%ﬁ%? @pcel I's
wer e usedmpgkersisytrccalilingtd sefypd-maighddafegativgGomnttol stpinitige TBTreploncecotadning neage

tri-hybri t i f i hing 5 %
sn vere Soidpenpd e hRNEC AR R bl E A lab Sesert Boledy BRAE SO0R 0
| abel | ed toalt0,0P0v@blesrldd anti bodi es to nouse CD138-PE, CD |Ib- FITC and

CD4- Per CP (BD Pharm ngen) or the appropriate isotype control. After

extensive washing with PBS, the | abelled cells were anal ysed using
FACSCal i biiypiédl pvofdest afffeMesnddigG Ositiv€ e st in Fireocigtofetl WaunphoclACS e Rhan lires of

STmvin crogs- | i e.tri-hybrid cell 0 i n Fioure. 47. il.st the
| evel s of Eigﬁrée éséiﬁ)ﬁr]gst%i %qt}lrenia%85&%?2%“%%{6@59??5@%6 iaﬂr%\rg\i(&l/g cell of
B | i neagehaipfrearadit QG dethe adics) ehdreaarifivg 10 Heys aho p&edntaze a@ €gM rpositivdri d cel |

popul ati o heexpressjons of markers origi natj fromprimary cells seened
Po vary. PirebRPSBEFERL i S aunhbiC vR iRt B ofsf% Febd Rl v

per cent agesef Akelstising\dppedpriaie Gate Othe ¢ @xgitiesmd d¢G pavitiveDdictions Glkel sbrted t h CD138
(see Figure 47a and b). Wien STniMm cel |l s were anal ysed for co-expression of

CD4 and CB¥Y b (see Figure 47 c), approximately 82% of cells did so.
Ef fectively, 82%of the cell population expressed all three CD markers,

with only 5% o ell's being.CD138 positiye wthout co-expressin ither CD4
or CDIb. Iééewf 1560 SREROBRPIF IS CHISE Pt T‘E‘aﬁ’mgbé S?ﬂ%"é@%ﬁj_&% 1% bl at ed by
standard EEpNElBRies HhdpBsticlablorbed\dESaBihinShR T8 affiddics kPRima, 1 8y and
expanded into separate cross-lineage trihybrid cultures processi ngg

phenot ypi ehaékiad b peydsantibedies werereyrelefl rwith BREHoaiuaeed wbdep entihamen 88 ni ng

i n-cul turﬁum%ﬁ@g%ﬁaﬁtwodi\ém@recy&etﬁgshg APBs RASLLddVR 4 YIRBAE uheBpitier e used

in creation of STmvmtrihybrids, the rat anti-nouse CD8-Per ant i bodi es

wer e useddénaisieenere gicasundi at dMnipeFable ¥ simngbisesgbelepelesBlighhand gl detaéted ng

tri-hybriggegl S IR 48, 97 to 100% of the tri-hybrid
cells were tpe(e;si)tﬁrl”%/t@%to?ﬁ%gl%% I%lcgtgrcgiysﬁ8a and b) whilst 56% or 57% of these

cells co-expressed CD8 (Figure 48b) or CDIb (Figure 48a). At |east 40% of

the tri-h ' i I I 138, CD8 and CDI I b
(Figure 4@%@’ q1 ﬁ%@gﬁ@kﬁ%@’&gpg&%gﬁﬁwg‘ %ﬁ%ﬁ“@‘é |s, the first
anal ysi s| Ra®ddaculived i h IgMéng tiTeclimanner as igﬁ(ngiS’lO_?)tablxj c Tcells.|Figure 49

129 O |k e m'e)
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shows FAES-profite—of Ho—and—EB8+expression—on—resuln
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tri-hybr §8- 100% of d cells we itive for CD138 wth 57-60%
of the eptodsspopul ati pn2lselay positive fo 14+10Inr ee | i neage markers

(Fi gure 49¢)—Co-exprebsion—of CD138and—CD8 was detected on-93%0f the
cells (Figure 49b). In the second step, the tri-hybrid cells were checked

for co- exprepidagtionl ofClef1 s ine®hfted Bed£8! ih Shivel Rurk ARt dgt frhducadn

anti-nmouse CD8-PE and rat anti-nouse
increased.




CD4- FI TC anti bodi es (BD Pharm ngen). Figure 50 shows FACS profile of CD8
and CD4 expression. Wilst 95%of the tri-hybrid cells expressed CD8 on the
surface, wol2g106@¥90f cells co-expressed CD4 at the sanePpCrmaroNavedby,
practically the entire CD4 positive popul ation was al so positive for CD8.
4.6.2. Cross-lineage tri-hybrid production fromtwo i mortal nouse |ynphoid
cells, and one primary nouse nonocyteThis exanple details creation of a
cross-lineage tri-hybrid cell line fromtwo inmortal nouse B | ynphoid cells
(Sp2) and one primary nouse nonocyte. 4i}[he cross-lineage trihybrid line was
| abel | ed as SSMn fol |l owed by a serial "hunber. 4.6.2.1. Cell preparation for
SSMn cross-lineage tri-hybrid production The preparation of Sp2 cells used
in the creation of SSMm cross-1lineage tri-hybrids was descri bed previously
in Secti okamBleZ The prinmary nouse CDI|b +CDO0 B220 CD49b NKI.rLy6G /| ow
monocytes _derived from peripheral blood were used in these experinments. The
i sol at i onZofomsicesl pyhrfisadioppnocyt es from peripheral bl ood has been

descr i bed spyeeM inpiRlY of 3aftit Qéll Hybdid RationhrEwdll Rnovéeeh lthd WP rineleSAd I RMbuPT Ot ocol
for SSMm cross-|ineage tri-hybrid production The cel] hybridisation

pr ot ocol ﬁ@rnossm%h& qxafﬂ@agaeb@}%mﬁlyla?%ﬁ priegdfisagenin Viks suches Saidi as t hat
used for 'Q%K&'Ie?%%d'Mik@ e1g761, -yl ichl REARMalih SR femeeiltANPLEGH- 1. 2) .
4.6.2.3. Confirmation of éi% cjross- |1neage tri %30](ryl dﬁgta@js g\fte? a SSMn
cross- | i n€WgisieEyn. 1y 19hi P8k and| Mé’leﬁfé@alb@éﬂiloétlﬁmgeelﬁﬂ’ﬁﬂérﬁehiér@&lﬂ @adture
condi ti ongi36mamRabb AN Echlhetht ool iNRRL BF caulsd!fhe iaA0d nidnBEAEEof &diis BY b i d

cel |l population was analysed for the expression of |ineage specific CD

mar kers. gt o betreversitly peymettdoand th Ayprigiseh rat anti - mrouse CD138- PE and rat
anti-nmouse CDl I b- FITC anti bodi es (BD Pharm ngen) was applied to profile
cross-lineage marker expression of the resulting cross-lineage tri-hybrid.
Fi gure 5 BeMdiws o ¢eliphybaidisgionpmethpdsemertionedt hbaveobwe lebsae g steps iarehyibr i d

cells. e

const ant Py SEpAET R RAROCc DRGSR, B, MEMRARREAAL: JA0PC el ng
negati ve f:dls @Dﬂ@&ybrﬁlldeérlgw meolprought ontoogocmih@llcebmbra(le?@%taqji 8eahg0a expr ess
CDl b on %&Sﬂs{blg S YRGSV G ﬁle?nar na&ag %3{1’4% OJ})mQle?’ o0& hhyepgel s
wer e negatl or surface expression Cross-Ti neage ch| nmeric
tri-hybri dimitacoedy mduagdi ng hunan and non- human manmal i an cel | sThis exanpl e
details creation of cross-lineage chimeric tri-hybrids using human and

non- human manmal i an cells, specifically nouse. It is understood that the
same pri ntompihe ekatnicdiech hpbrididtiommgtiodriad telly of nrﬁ&sgﬂcbmﬁageughﬂmtb)gbbdl ds from

th [ I ducti
R s L A e
one pri rraappr@rtatbeiﬁeldrﬁ*e@@nqr arfﬂlumﬁﬂbémﬂﬂ&)dtte l’@bﬁﬁiel WhenGheyaare e@5Sed tgage

chineric tri-hybri i ne rtaI nouse B | hoi d cel |
(Sp2), ondr FtCaH“‘SﬁaWHafﬁwi}wﬁg}har}%%f (W L2NS) and ongngrl mary either

nouse or human rmnocyte The cross-lineage tri- hybr| d line was | abel l ed as

'n oach | G SHEEE THOCHGP AR Lo eh IRUBYEF el avBre GOEey &

serial nupkebmerh; 7d1élleolmp1§éﬁééls PPEPAER 0O eldcticaSHARRMG V\Elagﬁasnkn neage
chimeric tri- hybr| d production The preparation of Sp2 and L2NS cel I s used

in the cr 84MPERSof SWWm and SWwh cross-1ineage chineric tri-hybrids was
descri bed preV| ously in Section 1.1.4 and Section 1.1.3, respectively. The
prinary nmouse +CD90 B220 CD49b NKI.rLy6G /| ow nonocytes derived from
peri pher aPl%qcaewqa?éﬁéP%é%) s 3 phegemenep avtiighesissaibesrihe moyemet PEHEISsriBr i mar v

mouse NMongLYtiessih ATRAHANENRIwWHh RS HasuhERRd 4886 LRy SXitBHIhY

subject to a non-uniform AC electric field of an appropriate frequency. It is well

documented that the movement of cells can be described as a (i) translation or migration of
dielectric particles, for example at field frequencies between 0.5 — 2.0 megahertz (MHz) for

Sp2 cells suspended in 100 mM sorbitol (Mahaworasilpa, 1992) and (ii) rotation of



(Section 1.3.5). Human nonocytes were isolated fromm xed | ynphocytes
sourced from spl een, peripheral blood or unbilical cord bl ood. The

i sol ati orwof20rmomomyt es was based on the expressi on of CRr4/amniogooAnd in
sonme instances |low | evel s of CDl16 expression either FACS or nagnetic beads
as described earlier in Section 1.3.3.1.1. There appeared to be no
difference in hybridisation paraneters or resulting cross-I|ineage
tri-hybrids when nonocytes fromdifferent |ynphoid tissues were used.
4.7.1.2. Cell hybridisation protocol ffr SWVm and SWvh cross-1ineage
chimeric tri-hybrid productions The cdt| hybri di sati on protocol for SWm
and SWvh cross-lineage tri-hybrid production were the sane as that used for
STmvin cross: | i neage, tri-hybrid production (see_Section 4.6. 1.2).4.7.1.3.
Cont i 1 rat ABKEEF P @ﬂ@awﬂ?l)er <L (fprfaanele chfind feguanies PRFInd s1%t us
After SWaiaRez & el 8GR M B8 doftiroNY Ardod-va@bdn fidlesn bad been
stabl e under normal culture conditions (see Section 1.1) for 6 npnths, the
cross- | i ngHEIEHYMAEP|YEne: 40 <lensy figdd aepss peaturbrlecsiodesnér dnstanen. plsetictlor t he
expr essi ogy1Rfiritdl 1880BarTRE 64 frkdmgldOn TRUMBEDf cOXFIER B0 & BhdVoRHadrRionSXdRf €SSi on
of human CD71 and nouse TfR was performed to establish chinmerismof the
resul ti ngWidely: wphris agarafiplglpcsrode canfiguration GFiswr 3BndS the orepanes obp noiich

anal ysi s yhifmHRDEP b€ selikRPe pRGcIPOR L HiYBaitATcc R il ibiBA: ABfhefOUSE
transferin recegtors. This indicates tri-hybrid reliance on both nouse and
human cel indgsipnianspusionigrate sowandspdp deginps o theomed iptenssuiplth Asoureselt.of primary
monocyt es oY Rien 3 2Rk B8 ks AR i ML sl R {R438-PE and

r at anti-ﬁ%use CIfIE-FI%C gnff@bﬁﬁesn(Bﬂ 5har%$hgen) %ﬁw%gﬁoantiﬁﬁguse
CD138- PE evidenithektbe smtuial dtgantinn o3ells BIsTanginpiobotid ehe( BB cPireareviuspraddd wer e
applied t i r |1 . . ression of the resulting
cross-linggggﬁéﬁVﬁQ%F§§%IH§ﬂégg?ﬁ§35%?%3§§953 shows typical CD profiles of
such cross-lineage chineric tri-hybrid cells. The expression of

oncogene- ke iR bKAL R fRERKGH LB TRHES TRA el LisapRear ed Lo
be dependant on nouse or human source Of nonocytes. e percentage of nouse
CD138 possttitable hybilidisition eqpptach 4re erpBddid m SWitie pulse wtbrancdppopri?®palken SWWh

tri-hybrids., However. . 96% o \\Vh heric tri-hybrid cells re positive
For htnant SRR el e RN e R ot B sfonff, o e
cells in BWdnof hiaT200 mictosécohdsibad) @xides asd, dupamiingGipb thelyrepl el t&.
Enrichnené of .r%is-lineage tri-hybrids for cells with specific

cross-lin %@@“ﬁﬁ otypes based on distribution of CD markers The fol | owi ng
Section provides an exanpl e of establishing sublines of cross-Iineage

tri hybri d2.a¢eEketricalesl! bpisdiizatendydtéar ent phenot ypi ¢ characteristics. The
approach was based on the anal ysis of |ineage specific cell surface

mar ker s, [fertagembodigents epthissigyeation fanicleetigd celbéshninge mey heoysed topsresence of
RNA tr ansgyirRissd Qs sLeiEAYGnS BEGlchiifingREIKST S, Kkaryotypi ng, and/or secretion
of lineage specific proteins. Cross-lineage tri-hybrid cells wth desired
characteristics were isolated fromthe general popul ation by FACS. The
exanple b i : . cross-lineage tri-hybrid which had two
tri-hybri%hgggﬂrg?ﬁﬁﬁgngggggmgﬁlexpression of CDl14: positive and negati ve.
However, Irhadexamshipulats individealwels ¢fiintetestcbrion topeetithiybuidisationribys singleweldge

tri-hybri g0 BRI e‘E{‘ ?e%d-g%%) ﬁ%&h liiER9S) bhd g L% fhlig were
sorted into Ei§@£b0§Yt 8% and CDL nega??@%ckradti%nég%%%pé% ﬂgogl?he
fracti onsinwergioaxpanded and maintained in the culture separately for 3
nmont hs. Figure 22b shows nore than 95% of cross-lineage tri-hybrid cells
retai ned CD14 expression whereas the cell population in Figure 22c
cont i nued2.13. Meécrndgatadee for CD14. This denpnstrates that it is possible to
Isolate aﬂlthessxrgvaell?tlic!nstbvo L-shape microelectrodes were used. Figure 29 shows a microelectrode

which was made of an uncoated nickel alloy, 128 pm in diameter (7). The shaft of the

microelectrode was covered with a haematocrit capillary tube, 1.5 mm outer diameter. The



di fferent honogeneous cell popul ations derived fromthe sane cross-1|ineage
tri-hybrid line. Confirmation of cross-lineage tri-hybrid through RT-PCR In
order to wenpfwi4dve cross-lineage tri-hybrid nature of trhe/aarerni®a16
sub-lines, original cross-lineage tri-hybrid cells, CD19+CD14+ enriched
subcul ture and CD14 negative subculture were subjected to RT-PCR assays for
CD14. Human CD14+ nonocytes were used as positive control. The control
cells were isolated from peripheral blood using FACS as previously
described (Section 1.3.3). Briefly, t #al RNA was prepared from cul tured
cells using the RNeasy kit (RNeasy M kit, Q agen). cDNA synthesis was
performed with the cDNA-Kit (Amersham Pharmaci a) according to the

manuf acturer's protocgl, and PCR was performed essentially as descri bed by
Sewi ng et Lzhapey ﬂ@t@g FheaBIcTa55Ctider WisecoRbgursth i gllovy 2 ispnsisiént &8 gfehe (29

el ectr ophehigise St 30 e hAonES dndVeraldisdLtiths RE MY HectBitd b8 dxpolétto a

ol i gonucl eotjde priner pairs had the sequences 5 -prinmer 5 -

CACACT CGCRrdisaTormancappropgiate saitpn fylhapvorapilngn 4993).-Bsjor e thegpell hybridisation
GATTCCCGT Gzl GeAfderoeledtrodeSRerel IBiNRd h P lincd R drfanipithedts, BaR i @eyct  of
450bp. As shown in the Figure 23, the RT-PCR reveal ed the presence of CD14
MRNA t r an88¢pgiecsrofiqy Thesenignaelediodes welp anunged i sueh evanthetd pArdllyl eledtiode and i n
t he CD14+ ' el t : s al so
dotected FomeheooRr b est T o snel D purt 2 SR e e I St 0 01 &
to that ohydridichiindiiveTandiallowsd owmyement aEkinerpd @5 @mato bikamade tity {hie Xg Yker%/ ot ypi ng
of cross- dir%%glge tri-hybrids was perforned to establish cytogenic
characteristi¢cs of cross-lineage tri-hybrids as well as to confirmtheir
hybrid origins. 6.1. Karyotyping of original cell lines As an exanple, the
cells of W.L2NS.cell |ines were karyotyped for early and | ater
passages ?’gg?g?g?'ba"élﬁfagﬁf% EHA i nstability of the original cell Iines.
It was f oHigdret hlathofweriwa @ralleinelelodes inne wel.of.a d&mazrdl d6reell-filtehoktamynt ype of a
freshly th ling was identical to that of a.cell.line which S

nai nt ai neﬂaﬁﬁg@r Wﬁ@rsﬁrﬁ’FS Ut ?fﬂleeyéb'hﬁ?tfopoﬂ‘fmﬁ’%rr e FRBﬁ‘EdHE‘?"%FPE@?'%s 24 and
25 depi ct imeiitiop] dal piedoryiotalp @ylaididdb@? tianehidtbelZNodae e, sitespedt invehy. | n
both cases, a total .of G banded neta ells exam ned at
200bphe. - o RN A5 R ReE “ih dretel REY ofsrsratf sl BRE fithed
singl e cl pne. Righte 32 dnd iRgued 38 HORT 26 QlchS4ndG laferavieladfitOpatal¥Deladtrogeimber  of
69 chronosones with vari ?us chrtofm)so bnormalities, In contrast, WL2NS
cel | 1i neS¥BigrateatssRectelyes: ir eramhle thige iie-cHrbidgelinte Eiisgkdraz to 48
Wi th di stpredd iy bewleat ©Bhae i QEBSAIFE irdRoR k A itfat B8y Witk SARBRIELHigh @r K562
cells. The representation of clones in WL2NS celf line is as foll ows:
CLOE 1 cBHEHmpeL coflsis e PREsTse SigASPPOTaEs ASSFELARE. 3 consti t Ut es
10%CLONE 4 constitutes 20% CLONE 5 constitutes 5% Table 2 (bel ow)

summar i segxdmplegonpl ex karyotypes of K562 and WL2NS cell lines. There are
no shared abnormalities between two cell lines. The chronosone
abnornmalities present in all clones of WL2NS cell lines are highlighted in

bl ue. METHéOSAmPlesplevipblishine demptoppigtiy fprsdiffenopgiaton spitempbndestriraty TECHNI CAL
FI ELD Thear §afidizatiOy gittoan rel ates to cellular differentiation and, in
particular to hybrid cells that

The following Sections provide examples of the creation of haematopoietic

transdifferentiation systems (HTS) obtained by hybridising cells from either different
lineages or cell types or same lineages/or cell types but different phenotypes. Each stable
system underwent analysis to confirm that it simultaneously possessed phenotypic
characteristics of parent cells. The confirmation was based on the analysis of lineage
specific cell surface markers, intracellular expression of lineage specific markers, the

presence of RNA transcripts of lineage specific markers, and/or the secretion of lineage



exhi bit phenotypic plasticity and nethods for producing these cells. The
invention also relates to nethods for generating specific cells of a

desi red pNerotwype90The invention still further rel ates troTmakzhmdeonb
produci ng hybrid cells with a capacity to de-differentiate into an earlier
progenitor state. The invention further contenplates the use of hybrid
cells in a range of applications, for exanple tissue generation. BACKGROUND
Any di scussion of the prior art throughout the specification should in no
way be consi dered as an admni ssion thaéosuch prior art is widely known or
forms part of common general know edge”in the field. Reports on the ability
of stemcells to regenerate bodily tissues and on unique plasticity of the

cellular stemcell. c artnent, have opened the possibility of targeted
tissue refBicHe RERIFEY JBICKAT ess'?te@wr dftfege Hg@éswg&ﬂip%?'tow&ma@%e%&éi ty for
sel f - r enevwaltraggieirdréitiafiat §Rtdnl HoWveG@NeHed SxdnlId @eVial Aty OfmifRewl al | sed
bl ood cell types (Li neages) upon exposure to specific mcroenvironnments.
The pr oced¥tiglargngkE CBNER-at i on of different blood cells, ie hematopoiesis,
provi des a val uabl e nodel for exam ning how genetic prograns are

est abl i shed and executed in vertebrates, and al so how honmeostasis of bl ood
formation. i s tered i n | eukem as, Recent findings not gnly indicate how
this may Bé-ﬁ?ﬁﬂé%ﬂ’ o one gamgﬁawﬁ%mww%mﬂﬂaw» Predwportad § of tissue
stem cel | syrphoéyté@nd beaii RPRAISSIyfaphscyds AT IKMepi cted in a hierarchical
fashion, with HSCs giving rise first to progenitors and then to precursors
wi t h var yidsgnezgyends thietype of AT fvas ematedbehydboidisingione inphertad myslomgheeytic neage
pat hways. i i St i e cell i 10 a
ar 1 cur ap e sl & SSRUAE bRl | Wb ANOEL] beifinalih Win SR bbbl
required tWIAANH gelirelthe dHizngy ahtaiexdpradahetnl ofa BHS-60¢Wesysteitfdlowed by when

evi dence | i e-sWM B bserved jt -was, f d ccurred
only in sfrsr%[all dblglr%c 'n?gegéfésl%g‘ﬁ%es?gﬁsz f%Kﬁ‘%n%rgﬁesgtOfaﬁS%b@?@ E@g'@@g‘?sﬁ? 1988;
G af et abolutisingdby®Risa3i8IuBdo 1and 200Rry Hpdie) hnd diel parametpenisek it shiwi t h

Abel son vi r ggtiotnragendsef cglrbgaaglelgvrve- B | ynphoma cell line treated with

5-azacysti dine Pesurt ed i & subset of cells exhibiti ng nmacr ophage-|i ke
properties, including the ability to adhere to plastic as well as

phagocyt i n sterase activities (Boyd et al, Nature 297:691-693, 1982).
More rece tl‘al gﬁﬁ?f%ﬁ?“ﬁ%@*éé N5trated that concomitant expression of

E- nyc andf(%l’awmlan@wbnf‘scﬂy ﬁmaﬂae eelulred imes @d{ndﬁhfdei“(ehh&eginc (da@neh
marrow B |ineage.cells can .le ta their conversig crophages, These
transf ect gﬁt%gﬁéﬂﬁ‘gﬁ%‘-‘qaf@@éné “F’éé)'ﬁ‘?do‘t'f‘é@?é’ﬂahﬁ éi gge&%yggdrfﬁ BeyErR markers
such asdc?&lbme \ﬁdsipﬁi::sh@gieﬁﬁyBQﬁ?@}P@ibrtﬁc&lﬂﬁytﬁ}ﬂﬁkﬁﬁ&ﬁ@l@ s'ta\b&cbldfﬁ'%l 4 l_fbwhcanso
retai ned featur t original. cells such. as inmmupnoglobulin .

rearr ange??@ﬁt“%"?‘}agm?i hﬂgiﬁﬁ p[ngh ETRLGSTEE eﬁtﬁaﬁg?fir %B%Eocﬁ-“’fei Festhed cel I s
wer e al soin 8@k €di.2.OInt foaRSédpetiferds, AT I0GKEGR URQ rbogﬁﬁﬁt%fs eGlabheMal h MBX
gene (Li ngema,n et al, Ilmunity 1: ﬁ% 17-527, 1994). iBn1+fi cantlé only very
smal | frafecabrd BPcction|ld - bwprdsed: Alor omsrseepesionadthe &Py sl PERRA! i neage,

i ndi cat i ngnrichad K$42pobhiaiisi (SkQRnfINOIWRRLIsLd ReRBRiIniPsanot her is a conpl ex
process which is not conpletely understood (Klinken et al, Cell 53:
857-867, 1988; Borzello et al, MIl. Cell Biol. 10:2703- 2714, 1990). An

al t er nat e3gpetn IPHALa1RRDrABEN W EsGBLdYLAT Gahed hemat opoi etic |ineage
plasticity involved the generation of gene- knockout m ce. Specifically, B

lineage célfy welkiofadl € Pbrvatiaplats werrousedae coll bxbrishation wells- Enclr well @b stics of
o eong. THEVER sBRoBHRIED PO BF nFERaidy ediumShnfRUNB0E o F2H) ! 9 DU

not CD19. These c so exhi bit aracteristics o uri potent stem
cel | s suckerbitol ¢®igmin A OneMIGH PO éBigma), 0 drmistt Cahip(Signad)] &2 imM pregSahOe. 0 f

i nterl eukj (1L &), ] t he. e rrow after franspl antation, and
the abil i t%}g‘lz@ %ﬂlf’f ﬁ%ﬂaﬁf’ i@é‘@%‘ﬁ%qﬁ%‘gg’? hsé‘@%"&ep"é?dgt“’i“g %5e|‘??”*z°35’555%”?h in
vi vo and alhumint B6A (S@magxRBoiplte eleohieal deil digbyid isanibedthe néls dRARR plenekekiedt i ce

th Ils differentiate int ¥ link et al ture 401: 556- 562,
1060y . e GHHRT F hifi Bednd 56 Pl ol e ot Ppbiiend




factors they differentiated into a range of different cell types. For
exanple, treatnent withlL-2 resulted in conversion to natural killer cells
(NK cel | swp 2roeiatgvent with CSF-1 and granul ocyt e- nacr oplr@@aUu2010/000716
colony-stinulating factor (GWCSF), resulted in conversion to dendritic
cells, treatnent with CSF-1 resulted in conversion to macrophages, and
treatnent with IL-3, IL-6, stemcell factor (SCF) and granul ocyte

col ony-stinul ating factor (G CSF) resul ted in conversion to neutrophils
(Nutt et al, Nature 401 : 556-562, glgn) Al t hough plasticity appeared to
be dempnstrated with cells derived fr Pax-5 knockout mce, cells

exhi biting a phenotype corrpar able to the Pax-5 knockout pre-B cells nost
likely do not exist in w pe anjmal s as culture of pre B.cells from

wild typetisisred ?)WB%F%’P‘P%%G@&@ Ryibrigfsation ped ungpydihp well e Aetignated as 150- 185,

2001) . O B@fe-BibHidisfonUsdNBeloFAMS 98N brdlstfon PYQSL h AkleNGd Rladidi gl by of
comon | ynphoi d progenitors (CLPs), showed that CPLs froma transgenic

mouse | i necBSEIBHPE PRS, wasanrriRitedadspiting tpiSegtiondclehsush that ombyi tregselis. cul t ur ed

on stromabnd GhSedch sPle&SLRBRe, Overk lpoditibheddl Br MldeatLHait BE QdRticA! pafaiRDd NK
cells. Wien IL-2 was added to the culture they forned granul ocytes and

macr ophagelsctradesyexhiah wastiubaergedk g the betéam a@f fetwebe(ay epaat s digwoidedhe rol CLPs
grown und t ke 407: 383-386, 2000).
Accor di ngF{?aﬁaHﬁn é@@%ﬂ c?l]saq%sfwagﬁitsa{e st uﬁfog‘iet%e(g}%l'\?%ﬂs@ggest t hat i nduci ng
cell plasticity requires the expression of genes not normally expressed by
comm tted I T cel | 0 ¢ plasti tal Iedinthe
experi mn?geﬁﬁﬂg% § e%‘%ﬂca‘? b h%vy‘teyrlsgl{1 A’[}ﬁ Bh(?graﬁ%@?fuﬁgrcu"em &{ée) f‘gg orras wer e
cells tr afrscfmencyeozf (% Mte @d(ﬂdﬁj@d’lﬁrengh odilctrex 8- BY kilasodts pﬂnﬂeteﬂ_(elgl @60 dat a

exi st on plastl ts described
t he conve}r(‘ts){?n Y™t ap@BFJ éet &Sgﬁlﬁpgﬂ%eé;rrg ¢ fﬁ%§?°t°f1€se @H&EEBQE?? gglnzﬂeir?/e B

cel | s fromdbetdeo smactanvond anathet by ditle&@rophéresiq diBRy amtfonﬁﬁrsmm@@geellsj Rigs cel | s
when cultured with conyersion into NK or T
ol 1's vasPHiBes Bt b s louuii® 98¢ e bR R o6 Ak BT ™ | rmunol

2 83- 88sucR@Ghy thaVE5§2 J:dllrwds&ndthd&iuailtt St thy &dll adiphrRen® 1 4) (¥ee FiguRrk2er 33).

t ransf or ion fr nyel oi d Ilne e into oh0| li ne The

xpor 1 mont b it SRR ST oy R s ) FRRIE gEBh B AT A £ or ced
expr essi ompplitd Qlﬁfuﬂtynesudlj}' w&agl@ Atp&‘(éldf EgcH paeseit 1 ineRsihest ics 1emgvaed by
E2A, EBF and RAG gene. For. ex forced expressi on of E2A caused the
cells to F‘?ﬁjs@ep‘tlf’f’?é’f”f"théﬁﬂér“é?ff) 559"86%@3 &3 Fscgoies yoedy st hernmplelion el on of
Mac- 1 andse%onfcf@ﬁuar@ﬂglsé ALIEE RIdRHHTRES o‘ﬁfcoﬁildubﬁh%aﬂ?am'stéc%ngse%@tlh cl udi ng
an ability to formK chain in response to mtogens (Kee et al, J. p. Med.
188: 699- M !l hgygsation intg actingl at-hybradised esll| Eordpedtaimoembrdimente of {his

B-1i neageiRBRRAL ¥PRasS HS&F‘\/%H sth&th%naiaamgoaﬁ)mm gnceﬂ; gy ndiBlake P RAG gene
expressions Is not sufficient for |ineage specification an t hat addi ti onal
genes nussimyhanepusdy, Vied hytRigipatianoktwaaput ‘Nb‘lhe ﬂ@e¢ kells: r@uentBseccuzgbbist Ther e
are al so

T ophag el Rl BRIy brlfsalhe o 1 G DAY S keSB! bRERRISP e

condi t i oneeduipasidioushtdin gnecanpidiy rﬁlvree-sstllr birbaidisatadnl The mewlyesreatert gathyhuidésed onal
macrophag S&

conbi nat i gansod;[@ﬁgf_'ﬁ%nﬁq {éﬂg&’ %hggger@%p dggozgf:h\éﬁgbr{yn%{& W?’l nlgg a t“éeﬁ‘l ( MCSF;
CSF-1), bwhichtwaa lenated ih (avcbﬁferénmqudrwytl(at_eéthethdelsaﬂion W&ﬂurﬁalch ret6Gry

o oat ortyebriined 08 HRRMaRCR st oD ERB ML Pl PR L i s

field arediffagedhting ehfvadsCiachbhtedNs®s irfisidifferbatioy cﬁkpdfreﬁ:&b\@l‘}f weheinnpst

repr oduci di ct abl e, ex system al | ow di rect

di fferent ‘é{?‘fj%ﬁgﬁcugﬁ% qPeged &y fﬁélaﬁgg&apgﬁn‘:ﬁrﬁ‘@“# Flé‘“é’@'éggﬁ' y‘?&‘t Hdhei s based
on transf ganyafiffoentiafing wi- aybrﬂraeulhr“@afdﬁaaakaﬁw&cwttmﬁ B RARN i@ the RYII t he

M/b- Et s-en 81 ng | eukem a vir ff These E26- MEP cel | s express a nunber of
megakar yol )&’{ isahiod VPR ERE EnG o the MU habipR @prdiods the preduim in each recovery well

MEP21/ t hr Q@%Hﬂpﬂét@@—%pl@ﬂ&ﬂeﬁa Wil & &h Coliddat S @ddigh. athis Gaibdulafd: 20i1- 213,
1992; McNagny et al, . Biol. 138:1395-14-7, 1997) as well as GATA-I
and FOG | but no rryel om)nocytl c cell surface mar kers and no or |ow |l evels
of PU. 1, CEBP a and C/EBP b. If v-Ets is inactivated in these cells, they
differentiate into erythroid cells (CGol ay




et al, Cell 55: 1147-1 158, 1987; Rossi et al, Curr. Biol. 6: 866-872,
1988). Alternatively, inactivation of Myb | eads to conversion of these
cel | s i ntwotzhroorioyt es (Franpton et al, EMBO J. 14: 28@6T2A3/2610/00096) .
Through an introducti on of oncogenes of the ras pathways via retroviral
transformation or by activating protein kinase C (PKC) the cells can
becomm tted to becom ng either eosinophils or nyel obl asts, depending on the
strength of the signal (Gaf et al, Cell 70:201-213, 1992; Rossi et al,
EMBO J . 15: 1894-1901, 1996). It is g%dely acknow edged that mai ntenance
of nmulti-potent or differentiated state is the result of an on-going
process and that activation or repression of a single (or a few nuclear
regul ators may |ead to differentiation, |ineage switching or
de-differ BWHN'FG&FPB ﬁgff’&g Riaps-disTenpating i hy Rt rdqne. T wo oy theoe lee)gwﬁwmng hi s
context, &t diviRg cdld WeRAKletiRA O I At RBoveACKAT Sdtvidd piaie i@ tervelt 86 i N
their expression articular lineages is of particular interest, as they

to UL . Lar |nte
establ i sha@@ﬂ%ﬂr%%wéﬁ siConlasr Biyigriife 4o A et ofieme-difsrepgntingdrivebdd Fioget i on.
Whi | st gr esdsher{rRGtReéhtiatif IrRREH aMnel WasSdigkhRAl Th N6 RENRNGRAL 8 shottee! |
viability and proliferation, they arg not necessari I&/ instructive for
pat hway dPPelehesie baing gansfesis dntewsRyrmet! Gaflaskpragtainingat ¢ milliigey (mBeaf ouusA 95:
6573- 65754 @8 cu gt fe@limEse@lsectioh AC1)NAH! beifdC RBellePClppropiaftely Gor GRfer 02,
1999). The conplexity of |ineage differentiation has been further
i |1 ustrat &by Shegnias nipdesshol plgetaend eell habridisption gnd drns-diffesntiding |tevel  at

whi ch . . . ! j
L Ch a ghwira rfeéb‘%fas@repébc%sse%ﬁ r;%}ﬁe%?éﬁ IRy nhlﬂfx%;"b?@ﬁ%s %LEF&EF 100844 2 bluBiE8ge

differentiation. ifica In a transtforne I cken progenitor system
(Kul essa sablafranschifsentdng trichybni@8¢ls1262, 1995), the |ineage outcone
correlated with the | evel of GATA-I expression. At lowlevels, it generated
eosi nophi k3 saffhedde M %br hRY® ot HES-RMp@uced erythroid and megakaryocyte
cells. Recently, 1t has al so been found that high levels of PU.l favour the
devel opneah eimplact thp vagisiiombeceapreation aflincagecspedific mBrkes!dnss@ablishgener at ed
( DeKot er B ?é%gﬁc;ﬁﬁnce 288: ]146- 149, 2000). It has also recently energed

t hat HSCs B§' U TG R/ YERBFR e apaci ty to contribute to different types of
ti ssue. Therefore, the ability to control or introduce the plasticity of

cell s has , potentiall . val yabl e ications. For exanple, functiona
hepati c ré‘?‘%%?ﬁ&@&ﬁg‘gp XEAEP#@?B&%@E&%B@%F%% SHRLS SMHRIR PR usi ng
hi ghl 'y pumbhthsdhd1BOS- KD 3E1D pyfusion mars daslysea dof herexprsiamhesMpediit €D t
appears that ne oderga%l giéived HSCs have a capacity to convert to an
endoder mal"2EFERio) B FloH: Eé‘b phofd Igeagefiat ure Med 6: 1229- 1234, 2000) .

Anot her set of experinents points to even greater plasticity of HSCs,
whereby a single stemcell derived from bone nmarrqw denppnstrated | ow | evel
cont ri but folf-4PwW diouanabysis Wa ralised (S sonexpErsgionsr fatis TelRing idligh no
data on f magkkisOMA19CaRAkAtY Rbmt REEENS eCD$s WRIsaRlifs et Kl ansecsdt al ,
Cell 105: 369-377, 2001). Recent experinents with adult stemcells derived
from enri epEertHEFeMMPEE% popul ations further indicated a capacity to
restore muscle cells after nyocardial infarction (Olic et al, Ann. NY
Acad. Sci. 938: 221-230, 2001; Olic bt al, Nature 410: 701-705, 2001;
Jackson eln kef, 100 pl@fiHyS-KiVé sells at goncentgmign ofi 02l 0” zeldpiml inTHRS eantpdnies

det ai | ed %Q,Oﬁﬁv&e're%s};é/ b ‘iﬁﬁ?1to%hs“a'ﬂgelﬁé‘iaat%‘&“fé}gﬁg% e ARl P to

i ntroduce plast|0|%y AL cel'l's 'nas potentlgl?y val uabl'e applicatrons in
f or exanpg/100mbofemerganthamnio CD1 TRer(P, 025akA 600mhefll wask ngti-uingte 004- t hat

henmat opoi gti c |1 n.etro-..ar de-diff ntiate into an earlier
pr ogen!ot IOE 2 é?daf‘@?g@%(ﬁ%eog %fee%m%ﬁin@ﬁggﬁ%}:ﬁ(g ﬁ'@)th’&d,ﬂ?? %’lbanc?gi’rlogr '%? Elﬂg’?%r nmed by
a t enper atdantiel. S&I Sidukd/ @nti-heharmahabdidied fweve myduire Hidm tBIAIPhhBdenr &fighenot ype,

o por m LB RRRF 310 RO ) RN B oalR s e AL T

macr ophagerbmdier e lCkBQwRdP6eeaswardi Vi di ng. Tune-| apse experinents showed
that this process was reversible with nost adherent cells acquiring back
bl ast norphol ogy and re-entering the cell cycle within 2 to 3 days after
shift to the perm ssive tenperature (Beug et al, Genes Dev. 1l: 277-286,
1987). As yet, the majority of studies investigating trans-differentiation
have been done with nonhuman cells as no reproduci bl e and st abl e nodel

exi sts which allows the generation o f functionally differentiated nyeloid
or lynphoid cells froma single cell population by



mani pul ati on of the environnment. At present, all trans-differentiation
studies within a hematopoietic |ineage have been carried out in non-human
nodel s r ewoi2niongig9nanspl antation into living host. NoreeceraAU2nmeonat these
nodel systens have denonstrated a high frequency of cells that switch to
different lineages, thus limting the efficacy of in vitro and in vivo
studies. Mdst significantly, these nodels frequently involve the use of
cel |l phenotypes which do not exist naturally, such as cells isolated from
transgenic animals or artificially transfornmed cells. There is limted or no
data available in relation to transdi f3erentiation of mature effector
cells. This results froma lack of a cell systemor animal nodel which

i ncl udes nmarkers of nmature phenotypes of B cells, T cells and nyeloid
cells, spé&gufd Teolvy ty‘ﬁiiidakMGS smﬁh: i sheCDILD KMOBLe b, wEIB 1ndi'imd:sfﬂat thd HTBhe
majority rinments ineage transdifferen i on _involve pre-B
Col s w t RN ofher Bt i RGg e & S b Ges OB PBb G e col I
Whi | st Cohmeﬂ’oﬁérﬁﬂusbeéll\/\lp@ﬂ]aBorhd ﬂieﬁ@&dqﬂﬂndl‘yjﬁls Owith andlold Ibying pedddmirantry el oi d

has been hlev i conversion b en B and
T ynhoi Boperee nRT bRy SE LS ORaRS Ho R ot BT bRty apb Sy PRE SR
|nvent|onHmsKmmwg@ﬁeqﬁamaWﬁhEﬂpﬂbﬁn@ﬁwh@gﬁk one of the disadvantages of
the prior art or to prOV|de a useful alternative. SUMVARY OF | NVENTION It

at nul ti.-f t abl d that th
mor e ool | el oF e ohEio e e For S RN ey S e
resulting myt}wmvl celPUHBE T RHAG! Yortel nm{ohelxpm&%m phalv,@@w Bohuldiiyhy, i d cells

resulting fromthe fusion of a number of cells, for exanple three cells,

exhi bit f apesificalbal (15 CRHPIGRY CPH’; 3 QIHQT%{?W Ch4nEH GBENCYARDHnE cel | s
derived f 7% t (3 GGy + fused or hybridised to
forn1substant?%? ﬁig?;.P Elne?lc/hgg%¢%p%%Pﬁ§tbﬁbre particularly, the
present invention relates to crosslineage chinmeric/hybrid cells generated
fromthe e t.hn r . i in a
tri-hybri 3}4 Séé%}égg%é(ﬁﬂ \Q{re Q%Atofls %?%Irll ugﬁﬁlr{)?s?ggr gdrd‘ggrekiés fo??cl‘:érrr%r%{n%gr ent

| i neages anpblatioes eer @ﬁngdedscfnﬂoml(l) GRIFED19'6D14 geldi pomilatie dbsignaiediasat i on.
of the i nodSk oo, bR i Rb ReBha 2T O RS GUR M Cel S
conver5|omomdﬂmnaksghﬂabﬁsdYHbKNﬂEd pﬁennmwpemSUHhIﬁkaaid@SKgamSIﬁheage by
t reat nent exage actors
may i ncl ugeﬁﬂ al}%:]éll]tg'q‘fil ne, goﬁuqa%{/(\)f %F Pica]?:lihe[mr\'}vu?1)0 4%@1? " b%nr?{ggagat or

| i gand, aRdeﬁhmsumhCEESalﬁvﬂamakeu@bmﬂmmndamymhdmaHﬂBﬁGMNé4emfmﬂnedlously

k h | Lul | ved
Cranat or il PO, B Re-RRES o} Cafs EREPRAAF G BhBubICO SR 6L A%,

i sol ati on Kﬂ)ﬂWc‘iehﬂchdum&m ih ratsB2nrnd R2niepinhs .(6)TOBSECHRS DS cealt @omﬂathm cally

of " Cel | ul A RBAGE PRPOOHNEE PR PyS? el B R B8 o telineBbEentn not - -

readi |y beveriphRRadd Gito Mésmoulmed mediumhad piresend sdpiendultors pndmndﬁﬁal

signi ficant advant ages_ over previo nown net hods rOV|d|ng
o Sl o S RraR B tanpay Bhranh Sl paefben vet Lo rppa Al i

dedi f f er entithatdepird pMyROYE%, the present invention permts the
trans-differentiation or dedifferentiation of human cells. I n one

enbodi ment, the present invention relates to providing a sinple and
versati| e 3mopals dYiskeifohQneiMi@sial AeL1bMEnddyRic BrodemiesT, e Highiry B
differentiation, for exanple differentiation of bl ood cells, ie

henat opoi @@F@OCW@“BPBSBﬁt"amv@ﬁ?i’lﬁ’ﬁy‘&l—%&é"}Bélf es to providing a val uabl e
nmodel for A@x%arRkithyle thio Wy pd @R BTk Gyal CRALA P sehRicREN ARridsRAsh Gle ‘ﬂ%ﬂﬁﬂﬂéled in
vertebrates. The present invention also relates to EFOVIdIn

under st andpalicgeldgdveddramkp @reedflineone arimeryhumpgRan Pr@sonemarﬂa@s@mﬁne how
honeost asits.eAl Ti! ARG A REsiddbhel HTRLEBT ¢liowdd b W aM@sher,| N an al ternative
enbodi ment, the present invention also relates"to the generation of cells

t hat express phenotypic plasticity that may be used in applications such as
t he generation of specific cells or tissues for the treatnent of a di sease.



The present invention may represent a nodel system study of the
differentiation process. Al so, there nay be situations where the ability to
di f f er entweteloor1e- dedi fferenti ate specific cells frompomtairzelonebiise nay be
advant ageous. For exanple, sone patients lack the ability to produce enough
cells with a particular phenotype due to nutation at sonme point in the
differentiati on pathway. For exanple, they nay have pre-B cells but not
mature B cells. Isolating pre-B cells fromsuch patients and driving them
to B cells would not help. However, their other mature cell types w thout
mutati on may be trans-differentiated 64 B cells using the invention.In
certain enbodi nents the invention relates to the creation of a
haemat opoi etic transdifferentiati on system (HTS) which allows the

gener at i 0B.2af CBI paiphaatiol fexedstadlishingrHdSak®Nocyti c cells on demand. In one

enbodi ment, a tri-hybr] |1 exhibitijng cellul tjicit e
gener :at edIFB?/ pfell?léraﬂ Pf gﬁsggtcfgﬁﬁ)éﬂ‘lfr %’n%‘e?ﬁﬁ%’ﬁ%ﬁﬁiﬁ@%bﬁ&%P E%}éfcr@%q t her
imortal efeviptilieSeytion RNG). Bhe pliharfy@tlishBed innth® trestion@if HIISLKBT Ve @ladl (ipne T

cell (either i t riar erei.n saj brid.cell esses
specific aﬁ%%[séébﬂ%aﬂ I'Wegg‘f)}qslﬁggb@Fﬁlpq?vzhgo‘%reﬁmiﬂﬁcaf fRed ﬁ@g‘ﬁ’ieﬂﬁﬁ%ati on
for exanpBeeTD20TD2]) dekded fHNVBYRMmarloRE ag kel BteAIARDSER7M) ddrivedder st and
that the present invention is nOtgilcﬁlim %ed t§+ PHPEH d. c‘fhl S expressing t hese
par ti cul affoReioRe FETTOY rAntigen SPRTIARAR £t (G0 diltrehtigive @nwﬁ?'ﬂca €&t T's of

t he i nvenbiogi ah®Yii)oRIBE MedAs @dDBY deptidi Glos aple@ a®f perfpBEraPKIBSM | @tigdne common
nyel ononocyti c progenitor K562 SCD72+CD15+]%, .and one primary B cell (CD 9)
and one Teweriencpdibagells (BT Clonkde bddmmyre ifed sordyhloeds SiBgehrtlsra®e2 and
inmortal  Bmegitdl WA, andell BIbR! poditite i lce MACTH cDKYL QI FRINE tHEMFEDN

nyel ononocytic £r_ogen|_t or derived fromprimary bone marrow CD34+CD15+ cel |,
one i nor Mate et & FppyimoNs Esdisdstionfivatipys prineasy (lymphagveells frog pasiovF cul ar |y
pref err ed arRdiIRRE nashBéh B8 pefblsdy Afscbiish i.vention may be
differentirated into a B, T or nyel ononocytic cell on dermand by either
exposing themto various factors such as a cytokine, a growh factor, an

i mmunogl oRyly Py ﬂyl?n%ﬁ%ﬂ gﬁ)f%ﬂ?%ﬁg(g‘eﬁtfgﬁ%dé"g AYs! a stromal cell or a

conbi nati on thereof or ridising themwth a desired cell type
I n anot heilhewbld divbridisation eothad rfbrl ceabllishiog HTfeKBhvientimtn wwathatoasedefor
different Lttt bHHTISMIY RGNS, LREH Wt o HALAPELBE A UEDrES @
progenitor ce such or a ce that eXpresses for exanple CD34.According to
a first afpdstnd pukes pariedeibe hybvidisationrmeshiuny bebdsn heseeapodmentts ganistedof ng a
cell of p .. ned, gh Sai d AN

hybri di si %gdj%tg?fgéprbg@ (l:gl1 : \Aﬁgfoé’i’ ﬁ'sgglpfds&@?’s(f?ée Iﬁé(%?’tdéﬁea?lnh?gﬂn%r a cell
deri ved f CoaftiHsO0n cuppientened vothoy2 M BBA. el AC fielsetOhdMidzhid 6ei$ ¥¥dnfrom a
comon | ynphoi @& progeni tor cell; an hi I i f a nmon

| ynphoi d %’3%& E‘F S epusly g‘ﬁlﬁr"‘&‘" b"c‘gf @m%)s/‘ltl)“{a?ed‘?“géeef Fpgg%ﬁg‘%ﬁ%é‘{ﬁ%’ gl hybri d
cell to awthadmtsemwidthed 1@npiet andretrengthwdh75-h83 k'€a. dhhit fidd oeb kwitcthednes sai d

cell of a predeterm ned phepotype. I n one.enbodi nent the predeterm ned
phenot ype® §°r5m§)%g: fjf}‘: a”QH'f"r éé?‘{aﬁiﬁf thg cAPRIEUR fggef Th.'rg IS%”aé%P'Q e AEd"

errlbodi MeNthe HyEﬁdif]Htigﬁi_GE e r&HrseldTnﬁds@gm g@ﬁ-iilﬁsage QEh}d;;iﬁfcﬁlﬂ.éﬁhteiinaiuﬁﬁioﬁhﬁﬂlOt ypfe
relative to the hybrid cell. e de-di renti ated phenotype .conprises for
exanpl e eXdrdadylyi ‘G?OVSWé’r%tPC%‘?fé’aﬁYneﬁl‘fBﬁ“B‘? t@ﬁF'ddzf%"r““P%B&*g’gB‘fc qP}Iaer. I'n
certai n ephadict®BtSprtNsusty (sedtionslil2)is a cell derived froma conmon nyel oi d
progenitor cell, the second cell is a cell derived froma B | ynphoid

| i neage and the third cell is a cell derived froma T |ynphoid |ineage.
Preferabl ¥ 3 Rfeasd had@F bVt f1@TR-KEPMMON nyel oi d progenitor cell, is a
nyel ononocyti c progenitor cell, nonocyte, nmacrophage, eosinophil,

neut r ophi Exampipsded the vedigation of pergupessipn ofdingage speqific markgrsendy establithed he

i nventi onyRGOVAFESIsAre BN GEIR, generating a cell of



predet er mi ned phenotype conprising the step of hybridising a nmyel ononocytic
progenitor cell, nonocyte, macrophage, eosinophil, neutrophil, dendritic
cell or baeaptwi4i9oa B | ynphoid cell and a T | ynphoi d celricT/ARRefomoetaby t he
cell derived froma common nyel oid progenitor cell displays at |east one of
the followng CD antigens CD16, CDI 5 or CD14. As such, it is clear that
the invention provides a nethod of generating a cell of predeterm ned
phenot ype conpri sing hybridi si nga conmon nyel oi d progenitor cell that

di spl ays at | east one of the following CD antigens CDl16, CD15 or CDl14, a B
| ynphoid cell and a T Iynphoid cell. bf one enbodi ment, the cell derived
froma comon nyel oid progenitor cell is a nonocyte. As such, the invention
provi des a nethod of generating a cell of predeterm ned phenotype

conpri si Prg ngijadke&ipilﬁ[a of‘rllill"gcls’lB'Besatﬁ?lBhbd/ffpiﬂQind nﬁﬂnloi'tafamsh(ajlaid'&il,wﬁphoi d cle: .
I n one enbodi ment e erive om a. c nyel oi d progenitor ce

is a pri nﬂf’?’%&%‘f‘fﬁﬁ%@?f’ﬁ OBf ng‘ﬂﬁﬂ?ECtoA?E“?ﬁﬁﬁ r]{ he invention provides a
net hod of Ageper ATSIBR cslelliine JOfor pixedlpl & had laaﬁl e IigHed PEd 60 AFHrab ichighre

hybridising a.prinma e yt|c ro or oid cell and a T
| ynphoi d egrﬂltmﬁ FP%%WE% "ﬁf‘eﬁ?ﬁ ling Wé Fhséﬁpr?%ﬁ]"gp%wam figel oi d
progeni t 0CmﬁhﬂkeﬂsSTlﬂarbelllHHDHTQJmﬂeébllCIﬂie'weréﬁab@ll&@ Ryith dhoiss aGli-Bahat QBYot he
invention provides a nmethod of generating a cell of predeterm ned phenotype

conpri si ng*h{BH entbpdies using Hsoiaing) preteeplt @ dessabedcingerll PrepArdiommsIoB idnocyt i ¢

progeni t omybrfmgaaay RetioRACT, Qph@% 10@%!1&%@?3@8 profilel [OP1Y dnd c®NEBdid)ict cell or
basophil, a géT oid cell and a | ynphoid cell. 1n_another enbodi nent,
f4©

the cell Aty Hring establivhes el op dnpreyenyelasronesytic Gell aae i RFERRATY r om _
spl een, p%éllspﬁfﬁ:@ajuypﬂn&%%anw bt &eﬁl; iCQEH aQ{aQBQrd%E [iRQBE tr‘i@fﬁrf%xpé?ge& UCh It

is clear he invention provides a method generating a cel

pr edet er michemarsere futbpivdd endripedlls with thwbﬁfi“dlsglﬂlhgtoath@@ﬁwwfnﬁfém%y @P”pr ogenl t or
cell derived from spl een, peripheral blood, unbilical cord blood or bone
marrow, a B Ig nphoid cell and a T |lynphoid cell. In another enmbodinment, the
cel | deri v@d-3 Mok plryﬁﬂpIqEJHéTS’rKB’EagebIISQethfrpm@nllmezlortal myiclpidreal and B cel |, a
naive B c t.e I ceII As such, it is

cl ear tha?&% gﬂgn ﬂe f@@? lgmghmﬂQH%éh%@hggﬁg?atlng a cell of

pr edet er nﬂmerebﬂwh@mb@@imalt@dﬁmﬁ@mqlwbrdledvesll frgn gelbyrbmd isatinpedfone K§6dgeni t or
cell or a e f I an

i mmat ure F{}%@aéen A 'ﬁ‘lw)é ?Adg%&ggt %]aétxggg Eged T%mora’ag%ﬁ% l%gt J(gl'r“s'B cel |
and a T | ynpinbmﬂ HEles- KBTmasn@sgnhotﬂlaﬂéﬁ’tS-KB'ﬁ . gt ecllomweB gelysed $orage-

anti gen- experienc r As such, the invention
provi des aP esf'ﬁoﬁﬁeP?%gﬁgraa] ﬁ% Lgsm &1l pr edeterm ned phenot ype
conpri sing hybridi si ng a conmon rryel oid progeni tor cell or st em cell, an

ti |
ambod: ment Pt E Pl G Blper Y SR PET AETUT A FPREITG S SRr e ATAPrBAs  ane
of the foCImWH’EgoxCBoasatangemmaﬁ:mmﬂ, Pmﬂﬁbodﬁaﬁ)mlngrth@aﬁne potrokhus ih leell

i nvention provj.des.a net of ti el | r term ned phenotype
comori s mERRTBISTraR A Se Bt BBt B By Hvteo ! B AL PoRER o 1PE
| ynphoi d eélslofwhitc HTHikg*aysll dihe. |'Eﬁ3'ésu¢1§l@hcﬂ\f thth—If)W dfamé HGS@"Hﬁtdegens

CD19, CD20, 72 or, %35 and a hoi d c I n one diment,. the cell
Gorived PO st & o ok apteh cgpeus By aiann R Sef IR hEe ool a nhve

T cel |, apfaobiMat&tt Whikebbin® hodiiveelof €T308r/ad CBI1b. ARS asue@h g3vher (i:menti on
provi des a nethod of generating a cell of predeterm ned phenoty

conpr i si ng°8Bt FHiPPYIE IR cessrrpTre AN & ltrepsedgRATgH TagraeedtDataikes 1, a B

| ynphoi d cel | and a T | ynphoi d cell selected froma pre-T cell, an |mTature
T cell, a_nave an activated T cel] or an effector T cell. In one
enbodi rren§23s3a¥sﬂlaé‘éll Pf@gﬁﬁeﬂéﬂheﬂ‘ﬁﬁﬁf@qp}‘%ﬁbﬁ fomHEREBT spl ays at | east one

of the folthowMTYKEP aNLIIaRE Grber (d¥bd R sRT diFRNt %en%%'ib p&&uﬁ‘atlbﬁwentl on

provides a nethod of generating a cell of prgdeterm ned 8 enot%] @
cell

conpri si népeRifsibgi €) ngPa &Y 5'iny/@) ot I3 SLHEEHIT 0i3)c 6103 'eP1%ER
l'ynphoi d eeste@iflcBsT(sh B 19+ Esh (WosReshios@hays at | east

a B



one of the follow ng CD antigens CD3, CD4, CD5 or CD8. In one enbodinent,
the cell derived fromB |lynphoid lineage is an immortalised cell. As such,
t he i nverwoanmoprumsndes a nmet hod of generating a cell of ppradebevedmied
phenot ype conpri sing hybridising a cormon nyel oid progenitor cell or stem
cell, an imortal B |ynphoid cell and a T | ynphoid cell.Iln one enbodi nent,
the cell derived fromT |lynphoid lineage is an immortalised cell. As such,
the invention provides a nmethod of generating a cell of predeterm ned
phenot ype conpri sing hybridising a cormon nyel oid progenitor cell or stem
cell, a B lynphoid cell and an immort® T |ynphoid cell. In one enbodi ment,
said cell derived fromB lynphoid Iineage is derived fromlynphoid tissue.
As such, the invention provides a nethod of generating a cell of

pr edet er nilxesbrinreregioyip eveosep g sh'omga inyMigurelilgi ?ﬂlge a)rmgngam foy differcaht pelbgeni t or

"yrphor o BEMstors et definsd Bttt (DR HERLY e prlbr PRORF bR RES 1 i neage

i s deri ve®Bfrfomahy ﬂmimwddmtboslsue andR4skeghns;i @y €DBT T PCDYi dﬂlSp@uliEémed of

Common. mySrntie pl s RIS ahf saited BL R i e ORB Ry PSPPI BRR %

! yrthgi g @eﬂlHoptﬂ]@ﬂidn\tﬁﬁ(gjlfxdﬁ]?msLI;WHMBTﬁ 1ana&uaatedq&;@zr4ee%&}]§b@n@chzTre%Mth! d Cel I's
I NCl ude | I e ne (6] (6] t elnventl rrv rom Ol t1ssue
sai d |ynpﬁﬁ?’c§~t}%1i9§%1§£ cpld PBH"%@P&'B?'%P"‘?&Q‘EE? BT -8 &?Hﬂ&ﬁelﬂa%"%gea Ut cord

bl ood, sph&eri r&a6e (Bﬁnmvmntghtymcelt palandtﬁm adgnaidss EsdKpetipaad | ynph

nodes. I n one enbodi ment e cells included in the nethod

of the .nwﬁteﬂomRﬁé’UquﬁlMarﬁgle'a(P) CIP% CWP@% sofl mroulirion fesanaied RETRBt hod of
t he i nvenkB@ s dolfd BER CRt st 103 Refon t f1RRd delnpbpBRLiGR Werd @insRiBIMkE a nouse
cell. In gne enbodinent, the cell derived froma comon nyel oid rogenl tor
cell is affhenityemediumsans grawn pg sepprpte cyliurey wider povme! quifare; seudiHensomhsr ovi des
a met hod S%E@Eéll RlaG& asQleriREEHRRAAINEEL: RASRO WP §c CHEP bl BY

hybri di S|ﬁjmg K56 rl[%Ip ! asyrrrﬁ hoi d cel | gndra Tﬁ? ynphoi gtga}:)fe)l Iy I n one
enbodi men?$%+t he second ceII or the third cell is a WLZNS cell or a MOLT4
cel l respectlvely As such, it will be clear that the invention provides a

met hod of generating acell of predeterm ned phenotype conprising
hybri di si hg 3& Markeo profife pii BSiigestrd blishedclsom ope immertalgeydloid gell\np2NS cel |

and a T | yiRAnkt: Gflaha oﬁpﬁnhm,ea&db%@ltm um(mb{ 3 effedfGl PQe Of generating a
cell of predetermne ot ype conpri si ng ISI ng a conmmon nyel oi d

pr ogeni t ol anether mbosivm 8 &I TS-KBT Rell \inpesived éreml Ceﬁﬂﬂmbfaﬂlmfl'df enel K562 n one
and the. P HCALEERE pERhs 7C L QI GIE) bl ol A0 68 dre Bl ENT T
is a K562call0D20t fred @é@ohd%@ﬂ [froinsboae ptannafrwyaSBst@@lshecafﬂ:IIStvhearﬁhf HEI Seell is a

pri mary TK@%'J/as del] e Q%Tse@?% @E&ells \P?f%e ahag?%%?o? expredi g of EDA, human

nonocyte, the Seco Is a is aprimry
T cel | | n"CRAOTDZY ang ihyai omeiret gellsivdace.i rst cell is a prlnary human

nmyel ononocyti c progenitor, the second cell is a WL2NS cell and the third
cell is a primary human T cell. In another enbodinent, the first cell is a

K562 cel | In trivd hedisdKBEP cdlls varaNith2NGbelddd| wﬂndnttbhdy tdniahsmhtmelolf ma&is@ primary

Tcell. In still renbo:rrent C Is a primary nouse
monocyt e, 21RE" ?Qc@%{iﬂféeaf’ Rk wageglt)%eﬁ@]q ﬂlé'b?‘ﬁ? U CRYY af'é AImaR i var y
nouse T ceDR)-PEmng afcusd antictinadi IO‘EmE‘IEC etnhBocBes(Iﬁhﬁou@eﬂd‘ltit lnenah @M-PE&xqbr ess

CD5. In alternate enb B cell esses and said T
col T expr BOGCER AT G T SO Aok B DCSt ey B B GERFOhener at ed
by the nmebtypihaef lyhfﬂ»ﬁodyﬂa‘é@Sﬁch@m.B)S Highird Meshokvy PRI psefles fistichesrps ket el | .
Wher ei n tgeﬁlﬁm her cell may be, for exanple a stemcell or a progenitor

cell.In ceéftain enbodi nents, the predeterm ned environnent conprises a
thymc stromal cell, a

The results (see Figure 12) showed that 99% of HTS-KBT cells expressed either of
double positive T cell derived CD4 or CD8 on its surface where 66-71% of cells were being



cytokine, a growmh factor, an i munogl obulin, a receptor |igand or

conbi nation thereof. As such, it wll be clear that the nethod of the

i nventi orwpnrowdemohybri di sing: three cells, as descri bedTairum/ 0001
exanple a first cell, wherein said first cell is a cell derived from an
unconm tted progenitor cell; a second cell derived froma comon | ynphoid
progenitor cell; and a third cell derived froma comon |ynphoid progenitor
cell, to produce a hybrid cell and exposing said hybrid cell to thymc
stromal cells, a cytokine, a growth factor, an imunogl obulin, a receptor

| i gand or conbination thereof such tha? said hybrid cell becones said cell
of a predeterm ned phenotype. In certain enbodi nents, the cytokine or

grow h factor included in the predeterm ned environment is selected from
the gr ouppo,xmireifs:t CB@ and 88-B9%,of kktHs3yer¢ beidg pdsiitive, fol CDE, InIGIQ%I @thdsl:lcddést a, TL-I,
IL-23, T n cert.a s, the
i nmunogl o hl?l qurerS:ons% tgéé ?%Egmw?shw"& g g%h‘% |b§1f1g ﬁ&S]o‘fG @Futl ﬁﬁﬁ[lvﬁé

ant i - | FN- ranndoublaghosititd thGnB¢yE&Es 81 % lofi celBrwat nlse pbsidvenfonCTCH72 idbrévet fompt or
ligand is_Fit i gand. ,or CD40 | igand. aepect , the pres

i nvent i onacm(%tegdie%gg (%)PSP? 8 TYEREa % OM%%H di SaRylasisn fqg)resﬁe‘fl rst
cel I, vx/nece]m ofi ahetk sutthcl Oaehd oth&r an& Baw (SIHHDS positivecelld codepreysed FD2OM an

unconmmi tt rogeni to | ; ond derived froma common | ynphoid
progeni to&g%g’ﬂ??“’gwﬁogcﬁﬁé P‘Ef‘tE’BICT’I% ng'd froma comon | ynphoi d progenitor

cell, and wherein said first cell is not a nyeloma cell. In one enbodinent,
sai d secofd.Xelsblatien of différlentpirenuiygicfpoputa Bos)fingrh ¢1'ES KBfT@'ége and said third
cell is a cell deriyed fromB |ynphoid |ineage.ln another enbodi nent, said

second ceilhe HTSKRBE] | celie petrefirtheiosaried tafHisrl drfferens phensniics Banylatings d cel |

is a cell jgdefcygd fygm "'C[M*@mf@]}’)‘zd*dlﬁﬁfﬁge (& ef(ﬁf)ﬁ@bﬁﬂ’“cﬁﬁféD?ifSt @gell is a
cell derived frogma common nyel oi d progenitor cell is clear

that the CR#HRE @ﬁ’zﬁp@g?de@) £ EPSLRANCD Fen éDaCdd W‘F\Q%‘P ﬁ@'@at i%n of a
common W@mf(%ff’éﬁgl?@[)tﬁ* (??lthpg g@b@@!ﬁ%" | 68y aRgy tm(ﬁ) Aol dogel |'s.

The i nvention rovi d cel|l generated bridi satl on of a
comon ny EDH@HER ﬁDﬁ%n(b@@D DSéZIQOéEﬁ)?:?eI(Ill) @DE;QWS Zﬂ@lD@el {(I22nd a T

| ymphoi d E‘ﬂ4‘ci[fd?éﬁ§@éﬁ% yp% Ih£EHECBSH YR f(ﬁ@)”b%%%?@ﬁ‘zo“‘t‘lﬁ

progenitor ce nocyti c progeni‘tor’ cell, nonocyte, gacrophage
eosi nophi CD4@&GWID72 dendritic cell or basophil. As such it is clear
that the invention provides a hybrid cell generated by hybridisation of a
nyel onmonocyti c progenitor cell, nonocyte, nacrophage, eosinophil,

neut r ophi The detigy regioos evetd sedrs blasophi Figand 2t (be Bortiggrpites fr ddfdret cdhe

I nvention 8@%&?&%09 Ovyéréj e(? f%ecp l%r Ifqlogv%J l(I?eﬁ? Yo EY)}%*' di et a%#{:?lpatigf

nyel onono BT 0 lEage 80s1 No
neut r ophi h@s;ghelmdirlHTSS-&BcTETl zmld txamtnrbhml all ghrBe Iryglpllmonﬂ 1%2eIR5 andl R8; T(2) ynphoi d

cell. Pre [y L1 er| dfrom proelto cell
di spl ays gﬁ .3(2[5 Fﬁ%h‘%ﬁ:ﬁ FHED BWdﬁ‘bg dafhs’tl gg CD? 6, rgcp 14. As
such it i sred regiong ¢feR2, Rideand rnAem)lccm @D@Kﬂmmzﬁyblﬂ 'pcbudmelbh deptametedtaed by
o S acpiors ST TNELRL PLOBSIAL S 8y W02 LRERN g oo
cells. Thet[im\mntpbmrht@hﬁes@fawdi}dESKBTHPybﬁndobooﬁdedi 1rgaehmreatr@brbpfnypm di sation
of ‘a hybrid r ridjisation o bl pr ogeni t or
cel | that *Y iigr z@ssag (ﬂ%i@pg%‘ﬁg%g C%LEO‘?LBT”OB\A%QS@" ﬁﬂ?@%ﬁbﬁl 8CD15 or
ng4 g Ecéaﬁfﬁﬂhﬁ)hﬂl tig&d ﬂegaﬂﬂoﬁRﬂ R sy4na e, @h)crabd+c13l8rt[mzn)écme@ll ﬁ(ﬂﬁﬂaﬂoﬁal d ﬁel I
erived from a n enjtor c is a t he
i nventi on ﬁ'gﬁ’@‘ie@é’émgT%%&i 6?@5I°°E@FFL%P@&EW9 TRBRS g?git %iérfmgf nocyt e
and two gchgﬂfmb@mz@:@bbs celNBopulyiem degighatti SR BTOWBIES 7 anh \bintel crnebi]
generate thrc-):/e regions of R1, R5 and R12; (8) CD4 ' CD8CD20°CD72" cell population designated as
HTS-KBT".§ and counted in all threec regions of R1, R4 and RI2; (9) CD4

CD8'CD20°CD72" cell population designated as HTS-KBT™.9 and counted in all three



hybri di sati on of a nonocyte, a B |ynphoid cell and a T |ynphoid cell.In
anot her enbodi nent, said cell derived froma comon nyel oid progenitor cel
is a primogormyi®ononocyti c progenitor. As such, the i rcEmU20m0/00070¢i des a
hybrid cell generated by hybridisation of a primary mnmyel ononocytic
progenitor cell and two B | ynphoid cells. The invention also provides a
hybrid cell generated by hybridisation of a primary nyel ononocytic
progenitor cell, a B lynphoid cell and a T |ynphoid cell. In one

enbodi nent, said cell derived froma common mnyeloid progenitor cell is an
imortalised cell. As such, it is cle&d that the invention provides a
hybrid cell generated by hybridisation of an imortalised cell selected
froma nyel ononocytic progenitor cell, nonocyte, macrophage, eosinophi
neut r ophi tegiodemdRi, tRiband RBj (IO}CB@@%MDZ%@EH well Bdulatipin d¢signetedl ksHTThe

i nvention, glso brid.cell. ge r an
i mort al |I§§E leopq”8§%1fn %%‘88 eerﬁe%{owgleh%ﬁgcngﬁgcm Egen(%[?g ?6 bﬁpﬁﬂrmnocyt e,
macr ophagesll pepslnmm&slgnatdaleis&ﬂmpHGBTDp ldend counked ic el thr@rreg)ammf R3] R6 andB

dorved 1 Earh R EBA GRARITA s aaieyd RREN s SFEPRBET T2 sfitbi el

peri pher ain £l agek ragias|dfcd, ROr dncbkepqimrcxbmesmnm7meﬂqmbulaudn is clear

that the inventijon ' hybrid cel ener.at ed ipon of a
common mylRBRdeh Ao LS darnd g 11 URFosaeer R NerbkTgs0a, ¢
ulnbl l'i cal cgwc@sbihmﬁclgvz lalelln@omtmvma@@htém BTEwmpiéi ¢ aﬁ}ékblﬁltecﬂ' tneali nvelntl gn
al so provides a hyhrid ce ener at tion of .a common, nyel oi
proogeni t ofrErFOnF iR} 8ty Yih 8% |(L§§%%€¥¥gﬁ26&g7@a 6[d°°pﬂrlﬁttbqnl‘f€‘§?at%rd bl ood
or bone ngyr H@SLK@TEBIBYM%M&&% IanacnﬁearegTo.l.sy@ﬂ)Rm dré @hdi -R12N saAat bar

enbodi nent, said cell derived fromB |ynphoid |ineage is a pre-B celi, an

i mrat ur e ESPBHiPNS Werg AlAnstaTedk ofo frgsh %\‘HWT‘?/HF%‘HmBa’@egrPWBraséﬁP*’é?tF SETYES B cel | .
As such, jdded sm%ﬁaéulﬁureatcoﬁdmodsnwwmy RifovdcHes 12 pbyiMtiod G8¢ lveBBaET at ed by
hybri di sati on_of a commopn el oid progenitor cell or a stemcell and two B
| ynphoi d qugat%lép%ts@&ngw%%eﬁﬁ%p%ltb@ﬁfi% an immture B cell, a nave B
cell, an activated B cell or an effector B cell. The invention al so
prOV|des a hybrid cel enerated by hybridisation of a common el oi d
progeni t o-3 mpbrofﬁ'@ff?eé@ﬂl from Eimyrygaslemenscy ticsprogenitog, immptad Bore- B cel |,
an i mmat u apRoW Rt ed B cell or an effector B
cell and gﬁ]'#ﬁ ?qrrphrg? &@gwﬁn@ﬁgﬁgn{g& ment, said effector B cell is an
ant i gen- eAper pxampda s tvp¢ pf BES avapplastﬁébtéq’matﬁs?eglhlzfl?’fld'%ﬂﬁ@l piremrimssy provi des
a hybrid ﬁgél&dgﬁ?g% ed%n@éﬁ E?(Qrb'oﬁé &3&6\9” ot " L P hhivRl @YGNT t or

cell or st cells selected from an

anti genexWéLllé‘?ng@UIﬂBﬂDébhe Eykmagy bllll&@rfﬁ@bmhe typhet HiG evas debed HI§-WTdli des a
hybri d celtollJl ‘ggcpﬁy ?‘qm% hybridisation of a common nyel oid progenitor cell
or stemcell. an antigen -experienced Bcell or a plasma cell and a T

| ynphoid cell. In one embodinment, said cell derived fromB |ynphoid |ineage
di spl ays I t _one.of .the nti gens CD19, CD20, CD72 or CDb5.
As such, ?%el ?%l\ﬁ%repf“gﬁmnrf%‘veis ie"'is?Shél" Ergl‘g??:/gll generated by hybridi sation of
a common ﬁlyeebmpatammg’érWMNScmlIh used $t ¢t crehtionanid HTGWEWEM wmpkd@scnilb@tél | s

whi ch dis least o the fo CD72 or
CD5. The 'ig)ﬁwé'hst%f 1(')1nseezci losnol'g?'o@ﬁ?“mag Cﬁh% lp%rfD nPg;;lsgrtnﬁe)rq dSe %11%?'} isatl on
of a commpsriphatel bbel, pinddienl twod bdneHIanmrth),smenwareluhe,d ia tE}esl:-yaﬂpdnmedtsc@hd whi ch

di spl |, t he f i [ 2
and a T | BB AT SRS N OHBILAR, OB DL SR, GRE it d
| i neage l@esalu@ﬂ@remoeay I(Secéith 1 Bt)‘rﬁ‘hﬂplﬁmﬂfy@r@,lelo;d @ogaitecells edelderied fet | vated T

gencr at edCBy” RFte, PnE st TR Gih SR SBRBBAR Lor cell or Stem

cell, a B lynphoid cell and aTIyrrph0|d cell selected froma pre-T cell,
an immture T cell, anaive T cell, an activated T cell or an effector T
cell. In one enbodinent, said cell derived fromT |ynphoid |ineage displays

at | east one of the following CD antigens CD3, CD4, CD5 or CD8. As such,
the invention provides a hybrid cell generated by hybridisation of a common
nmyel oi d progenitor cell or stemcell, a B lynphoid cell and a T |ynphoid
cell which displays at | east one of the follow ng CD



antigens CD3, CD4, CD5 or CD8. In one enbodinent, said cell derived fromB
| ynphoid |ineage is an inmmortalised cell. As such, the invention provides a
hybri d ceWwb 2gemai@bed by hybridi sati on of a conmon nyel eca/Airogaotier cel

or stemcell and two B | ynphoid cells, at |east one of which can be

aninmmortal cell. The invention also provides a hybrid cell generated by
hybri di sation of a conmon nyel oid progenitor cell or stemcell, an imortal
B | ynphoid cell and a T |ynphoid cell. In one enbodi ment, said cell derived
fromT lynphoid lineage is an imortalised cell. As such, the invention
provides a hybrid cell generated by h§bridisation of a cormon nyel oid
progenitor cell or stemcell, a B lynphoid cell and an immrtal T |ynphoid
cell. In one enbodinent, said cell derived fromB |ynphoid |lineage is

derived fB8m Cylh‘bj‘lﬂ‘icﬂsaltioﬁ$u¢ﬁocd\ﬂ)r$mhl,lshiﬂ‘gaﬂ'i['ﬁ-\WWM on pr ovides a hybrid cell

gener at ed bri.di sation o Ltor ce stem cel |
and two BTF‘%//?@*GS’F’WH? ‘PPBTO&%P{ a]é&:g%llp;ﬁ'ﬁn nw S" ]LPétO %ﬁt USFCI %?en Ton al so
provi des #EMWhrddhcdal (segsmmmBedZ)byxclwbhatdhsatedmm @heda dhenhpbridisaaboi d
progenitor cell o

[ ' . stem cel f.r tissue
Pnaa T | s ke P s aenare 8 ikl S KIEE TR yimhor d
Ihi Beage is:a(d@rd e iv:jg@gamwpgr@g a. 215llﬁML@(?A&CE)dQﬁlgmh)ﬂvmldngﬁteﬁWﬁt‘hl(IZGES a .
ybrid cel| nerat ed by ridi sation of a copgnon oid pr nitor ce
07 st em ot PIRG TGt EHst Her FHacoh o7 GBI SERPT ot (P8Rt Bt mphor o
tissue. Vhedetbhef BV, Thel iiemheinchng @l TsStri-Nokid dedvir pkdictoRydtrehch li‘eedljrs of the
i nvention_are derlv d fromlynphojd tissue said ng@a%ld tlsiﬁe
pr ef er abl {Pragd ’é%’tsél&cq’?‘ﬁ‘ﬁﬁ gyt eglbias Beegslgseribed preyp *dippdert)- bone marrow,
thymus, tonsils, adenoids, and regional |ynph node. In one enbodinent, at
| east one of the cells included in the generation of the hybrid cell of the
i nvent i on3£s- kingagpamarder profile of fITS-YWoFMo "he cl ear that the hybrid cell of
the i nvengiomp 1@y hdGhGlatieh 6€¢d-cPrdigibn bR RRca@e RIWIAR G8kérs foRlesRXRNBL € 2

nmouse cell. In one enbodinent, said cell derived froma comon nyeloid

pr ogeni t oHTSeWTM cellparRsmen Balew. As such, it will be clear that the
invention provides a hybrid cell generated byhybridisation of a K562 cell
and two B | ynphoid cells. The invention also provides a hybrid cell

gener at ed38y. Wbrlfeéilps%ﬁl? ohHES- VAT NG@mblighed from operprwar) mBlpigrphoi d cel | and

a T lynphgi d}en‘ﬁ onell&%%ﬂfmtamd%ﬂbgrlﬁﬁWTQGﬁell or said third cell

|saWL28ce or a respectively.” As such, it will be clear
t hat the AfoeHTB-OMIMrallilgeslervedyiiomi gelkbybiridigatmsy  oftang 'lbgﬂoﬁ?ltﬁ hanpbgeyton of a

common rgﬁso I AN I hoi d
cell. T%g%r%ggt%lgg a cre“r%g%/|039émﬁ£rﬁybcr%flghd0 IM%ener at&gtﬁ plr:)y ﬁly(ﬁrhlldl }S/;TI on
of a commbsenrepltired dndsr ogfaral caitions (SE®86®Dem1¢éirl6 ment®, fhedpHoMIIMekll and a
MOLT4 cel f jeh second
cel | 15 aPRE Ve FIERAL BE BBty drlihace Shecifiord yRfs, Ty borsBbR

enbodi menvf smﬁtﬁmrmstfocéﬂwl@ lmedBh L 124 (T llﬂ%ﬁ)d C&dé dmofelodl linepgs) amqim mary B

CQI | and ?ﬂi&g (;grglgn tor cell wlelse Sakf dr’rﬁlr rle]f: t% Jls Oth]S @%%WM@@P%@%&B sai d

first cellT's™a hunan nocy e,” sal d secoh cel |
and sai d tabelied vclEH ¢omtsnaanopm|f mange aitideinian Dl SaPtrierse embdnae@b4-FEBCd fir st

cell is a i,ar A eIo noc t ni.t.or. sai secon cell.is a
W L2NS ceFEP[S 2&% 't’? &f"ﬁ }4 d[ﬁr‘S pf;r?areﬁ alﬁtlbOdfeS ci'r % ? COT ngzg%toﬁer
enbodi meninpusaind-himas CmelPIE, lrSJuﬁ: dﬁﬁaﬂme IGD4 RAChng @eosdantiebumangCal SW L2NS

cell and said thjrd cell is a. | n anot her .e sai d

first ceI Cg aé‘“b?qd%ﬁb ﬁﬁliét@&?{)“@ W?a G%E‘B%Joﬁ‘i’fm@ér\gl 0; tb BKWCE%\T% %E’F and

sai d thir éarfi@l (Sedtnal ¥2). ANpicsledspresdidh prdildell KNHMINBRIS oﬁigndmfg| ﬁ'(sﬁ cell is
npnocyte, said second cell SP2 hird

a primary d.s

cell o' ACHBH 7P RoEbindhocBt propsTiahisiiach shaB dT RS- WG QPoEdl | i a

primary nmewds Qpprenigaehe .81 %Abtl IBELMTM CRllE shsred® B lincage and myelomonocytic
phenotypes (CD19'CD15%) and 61% of CD19" were also positive for CD4, T lineage

marker. 34% of CD4" cells retained also CD34 on their surface and 68% of CD34" cells



SP2 cell and said third cell is a SP2 cell. In another enbodi nent, said
first cell is a primary human or nouse nonocyte, said second cell is a

W L2-NS cwbl2oevdi®ai d third cell is a SP2 cell. In one echodi2oevng7ishe
hybrid cell of the invention expresses a desired protein. In one enbodi nent
said protein is an endogenous protein. In another enbodi nent, said protein
is a reconbinant protein. Preferably, said protein is a cytokine eg a
colony stinulating factor or an interleukin. In one enbodi nent said protein
is GMWCSF. In another enbodinent, said proteinis interleukin 2 . In yet
anot her enbodi nent, said protein is atbeceptor or fragnent thereof. In yet
anot her enbodi nent, said protein is a soluble receptor In one enbodi nent,
said protein is a human |IL-4 receptor al pha chain. In another enbodi nment
sai d pr ot ekpresssl COM. [hipreytag lyaneshs heﬁCDé#bmiﬂis denbt, remai ckpesdied iCDIS dvgG. I n a

PUbr i dr s ety BB RIS Ok S e Rl ine el iy S Do R ST AL aohi ved

by el ectrical neans. In another enbodi nent, said hybridisation to generate

erboal nent2-hisoRyap PHERL breRpa® RpBRr B IFOFVER nybr i i sed with o

cel | that TeXPHESTERM aceflls Ot NMudheri ked efto. sik Nditfarente phuddiypie Npopuiibk,

oot by myokelelBi] ReS A ol KR LBl ool RSP R s
hybri di satidpasamsetCna; genepaseniveciwbaidl (6eldD16CDIDEDAV eftkédoBni the Car ri ed
out using three pOf)u| ations of cells wherei Nn_each po(r%ul atlpg ¢F34ﬁ' udes a

pl ural i tye¥ressganei €Rid. &P ang fdd: s @h@ﬂbsc (Pes G ol¥e Coibo 1P said
hybrid celdp1gf3atdresi nogaip 19TD3a @4t ¢hgcth Brcsepi; ahd ar2)aabls-¢ypedef i ni ng
marker to permt t he expressi on_of rotein exhibiting a desired

post - t r an&§4 basedpn %GWY?S&‘&PPBQD& Clﬂglaﬂ%_lml‘*unctl onal i ty. DEFINITIONS In
the context of the present invention, the words "conprise", "conprising"

and the like are to_be construed in thelr i nclusi ve, as opposed to their
excl usi ve The sprsiBg ragipas weee oh a8 Hrovgelsibswe 13(AManddpeR); waorﬁ'a& gatesnfof ed t 0"

Hybrid celylegefinb i bpififtlohs bised dnEED13,NaH 1€ AP EDACSHRRANPIRRL SetinfHFL TOT €
t han one genone (other than zygotes and their derivatives). It is a cell

that is cérlepsudi é@lfﬁd}waﬂ%rﬁ&!llp@p@@mln %ygmatqslu%éﬁ%WT(l\éﬂ apd ogsted igel |
hybri di sabhams L Rsfr%lm%x ?ij@[ﬁ,s*ém*emﬂa%h?omlﬁﬁoﬂ%%llatéa% erstpahent

cells). The parent cefls’'can be obtained fromeither of the sane |ineage
(or speci endcapntegd inghotlf B ank R1 feaionsy€3)(@P15spBET €B¥ . celtipepttionidgsignated agr eat ed

fromthe DS Aot B €8 i ADBRI ANUASROBIS ey UFpSARbRAL O

different |ineagés Is imeric A'chineric cell
i s an art désigratet lay HIS oW Tikebandydonited selkd re&ionhn@N@HnmmlmngL RatdnddR3¥kr om t wo

more di§ a@[?%rt'él:)ﬁ)@ heéellop% ﬁ;{}&eﬁ%ﬂ%@ ﬁﬁy 6 Sy Filsl ard GHAEP Il o ol RY™ hybri d

ceII i's algu) I'TTCl a genone originating from
two or noee &4l ﬂeglonlsenmd/éld)ﬁ rnon:gdmi ﬂ?éaEhRGCéﬁ)ICH)lfr@ag%@D‘i ‘Hesttpaibitieni ¢ cel | s

for exanpfi?s’sgna{eﬁ h‘f’s%‘fll(\]{f éi]an% count (5“%1[& I(’:i:g{(])%% c?ﬁl()’[j %npgl q}él( -Ili5ce| |[§6' B cells

and NK ce el oi Honocytes andeiradéro hages rop m
basophi | s Samet eadisporpmlpﬂmﬂs s:vereetrgntsfnma¢yﬁte$i-eshmglatearn9cbmytaed;/g@uhmseselbaeats

dendritic Ilzl} l{)r id cell n.artifici
pr oduced ﬁk}ﬁﬁs n(g%rl IIm“\}]vg Itﬁre cé’ﬁ%'ﬁ"%n ori egP%ré%/ |0(ii ea(ﬁ' C(‘f Hoﬁﬁlgtéonc"érilsl se“f%g abl e
When r ef elifinadjattly afiercetting “tlﬂhaccte@fempuﬁﬁya)IﬁDE% denot es a cell's capacity to
denonstrate a
Figure 13B shows sorting gates for different cell populations based on the expressions of
“CDI5, CD34 and CD4. The gates were defined as follow: (7) CD157CD34°CD4” cell
population designated as HTS-WTM.7 and counted in both regions R3 and R6; (8)
CD15734°CD4 cell population designated as HTS-WRM.8 and counted in both regions R1
and Ré; (9) CD15734°CD4” cell population designated as HTS-WTM.S and counted in both



consi stency of a given growh or productivity paraneter, or consistency of
the cell line's product characteristics with increasing generation nunber.
When usedwoOnroroef4ea9ence to a stable transfectant it denotres/aa2ewldooiibne t hat
expresses a trans-gene at a relatively constant |evel substantially
indefinitely. Somatic cell hybridisation In the context of the present
application the term"somatic cell hybridisation" refers to a process in
whi ch one single viable cell is created fromtw or nore diploid
(non-ganete) cells (parent cells) in such a way that the plasma-nmenbranes
of the cells are induced to be in goofll contact, a reversible breakdown of
the pl asna nenbranes of the parent cells at the point of contact is

si mul t aneously induced and the entities or organelles of each parent cell
are conbi regébnsviRRhEnd R €10 ri2I5epe30€ Ditheslnpopuiatibrodesihasil ngIHT SeWITM. 10The newl y
formed single cell | bhed.a ridi . +0f,-hybrid cell.. Stem cel |
The. ter m WE BT bt BERRERS Snd KA 2 BT POk Bl NIRRT s Lo
di vi de byasnHT83VEMdndind couwtesdeh dpthiregionsaR Ir adgRt; @hd (li2) 8 610D3d€IN4” kylpes. St em
cells may_incl.ude enbryoni ells, "adult". stem . der.ived, from
b 11 cal Perd e SR BTHTSWEM Gotr o unPEiR e REAGRAT rdS T Col 1 s

t hat haveamnNOml ihntgied R RIC ahd/ R6OSahtddf cell giopulatiods iwekotradsteree lidto thigges, 1 e
toti potent .cells,. Stel{ncells al s? Y in%{ ude cells thaé..are limted in
Lhei T capSuiifs/mediom ape BPaRer sPasfe it Bien o fulie SR g Themete

pl uri pot eofeacitdiitgopoittsmtwas ebiifeimirediatedr afignNiopdigemith ftamadariritysofiogyort al | sed
cell The term"imortalised" cell refers to a cell which has the capacity

for indefinite gromh. It will be clear that an imortalised cell may be
derived fremmp@4i N vivo nalignancy or enbryo. Alternatively, an
imortalised cel[l may be derived by performing an action on a cell that

i nduces a capacity for indefinite growh. These actions may include, for

exanpl e, iNridhidifereh @it MRS @s ﬂi@@i@tﬁﬁﬁ?c%ﬁeh&yh&twuﬁ%ﬁ%n of viral
genes such as Epstein-Barr virus (EBV), Siman virus 40 (Sv40) T anti gen,

adenovi r ug"viEropmeatal geditiolng human papil | omavirus (HPV) E6 and E7.

Al ter nat i Y&k ¥xan@le IBWRSIn dr9IRDboSEbIE midBYs Bcel @ahd BTt rdnk i Brant® Yifferatk @
expression of the tel onerase reverse transcriptase protein (TERT) or other

neans. | nisReRPIsSguaexpesinggiwinddl Hie agell finesge peravssive pr scqlldingggech oncogene

expressi oprohRfn éﬁrﬂoﬂ@&ﬁfﬂa@lﬂexal@l’@% Inatlol e ei5dtd Sto TBMiRMs GREA N&d from any
action that induces a capacity for indefinite growh including, but not

limted to, UV exposure or spontaneous transformation in which the
mechanism for immortality i s _not known. N%el oma cell The term "nyel oma
cel 1" ref &rlsTagsdifiereptiagfion af 1oy cells prta,6Rd Lepls  Hybri dona The term
"hybridoma" refers to a cell which is produced by the hybridisation of a
myel oma c&hd HIiRcceds Bervel| frahe ithey Edlo fvingnsubprpukpbrised THHMW. 1, TS KYBH.6ani mal .

Hybri domasarg;- Lalhs 2 h U @uFRR LY. ?“pq: C ocl onal
ant i bodi engﬁﬁ%mg{%féﬁ#héﬁﬁ{eﬁnkhgﬁioﬁ%e' r'gf g?é \{'/o t %@ﬁgﬁné
char act er H3S+WMolr2 and rppdnimkaigas dekerdbe G lSkctiokGri.4XSmalne3.2 8. InByctiveBA3B t 0 a
particular cel]. |i e, for ex | e | i el ol iheage.
Alternati V8 %,CL?%%Q ? %%?1‘“%‘%?18 fvggmﬁ%%%angége%%m[(ﬁ%"o@ab#@%%gﬁ” Tt one or
nor e nol etalsgred Gito ébeatphimrometing sur delicenahtritie el ddjussadcth 259,00€CE mar ker s
or nol ecules. j.nsjde t cell, such as transcripti
factors. 0%1 o cFl'se]%ﬁS g |Ctehr°“@’8? Iwafﬁ\ﬁu*’lﬁ[?&ﬁ’ﬂtr‘ﬁlf'Jt?tbd%;rJll!/Bqéglmndar" LA BRs an
Ear Lly dfesBe;laldames_),ofh 0 ag/ﬁ'ﬂbﬁcm_ ia@daln IL_h@Eta(Cj(Bn]) Bidkdlerdéd) f H¥ _ﬁgﬁn:l af Guinat ILl;tj mted
inds of cells wthout i ng .comm tt to any, specifi i neage, hut it

cannot r ef P §V5§€P?)= ]aWWg?'fgﬁ““égfﬁ’réHg ?Qﬁ"ﬂﬂmﬁéﬁgﬁﬁfﬁ%ﬁm& “EGRHLh nyel oid
progeni t Opea@€htla o &F AP BENLR {InRitDETBLRPQLERYI i USEROmMEB| el Bty dc2bed to

ul per well (Corning). An increasing concentration of TGF-beta at 0.1, 1 and 10 ng/ml was

added to a series of four wells. The culture media was replaced with fresh medium

containing all cytokines and antibodies at days 3 and 5. On day 8 the cells were stained with



the nyeloid |ineage and capable of giving rise to either

nmegakar yocyt e/ eryt hrocyte or granul ocyt e/ macr ophage progenitors but not

| ynphoi d wel2bs/14B9ynphoi d | i neage-derived cell A B | ynphw®iaii2010/000716

| i neage-derived cell is any cell originating froma comon |ynphoid
progenitor followng its B |ineage commtnent to becone any type of B
cells. T lynphoid |ineage-derived cell A T |ynphoid |ineage-derived cell is
any cell originating froma common |ynphoid progenitor following its T

| i neage commtnent to becone any type of T cells.

G anul ocyt e- macr ophagepr ogeni tor cel | 6 granul ocyt e- macr ophage progenitor
cell is a progenitor cell originating froma comon nyel oid progenitor cell
and being conmtted to the granul ocyte and nonocyte |ineages but not to
megakar yoalyti—@andntTeCy)ﬂ%raod cintii(idlidgesl. arwbgm(dwyﬂmwtcgtomiew has alesbripebgmn it or
cel | Arreaa er v, hroi d enltrc I

originati %‘acl%f) % a (r:18r o e Stamlln%g%i‘%pr%eg%cgiv teg for }fou% @hb%e%&go%ﬁp ted to

t he negakaowmmtﬁ”tmm;emwmhrlmnﬂmbl(}m@@sp but not to granul ocyte and

nonocyte |ineages.Pre-B cell A pre-B-cell is a developing B cell at the
stage whefpnd B h@e?é’bﬁeﬁ R@LBd Rfich MR @fﬁﬂ]mwisbd BM dnB-tRxRA EFRNOFITE thd
surrogate light chain. Immture B cell An inmature B cell refers to a

devel opi ngntBhwedn GDY5Hsie matitodits vﬂﬁe@eécr&le‘itﬁes?fél%rﬁol hafiesrs 4¢ ahewof

ant i body | gY@ Ip?offl@@f&ﬁs‘?&lﬁiﬁ @&éo&@l@sanamﬁm‘gm cBfiffed WREE am@fon H
chains IgMreceptor expression I's exhibited. Naive B cell A nayve B cell is

a mature EIE@BDF%SHQIADHIN@‘HM thersafade afted indned daffanensigtiqmtoperds G rcells- t hr ough
random genel @AY RHGE e Mturd fthd élé%éébﬁﬁ&%ﬁ' mea%%oa}e ok gmhusu Fkﬁmah% yet

encountered cognate antiger in the periphery. Activate An acti vat ed
B cel | isimtiatdpleoropungeopwiatioB ofétiple Wﬁatﬂver(%)lérfdéﬂ@rﬂﬂé‘i édellst b WbgkdiTelt ant i gen

In the pegl 9&?rs)i(tcié?f&é‘cﬂ&t%?;mt%?ﬁ‘odﬁﬁs’ ;%&%aX@?lﬁEﬁ Jtnﬁt'ldhgﬁi% it
conblnatlon o) ‘onal roli rati on an erm di latron into

pl asma ceHT§ I{B]T‘ﬁ 1deex§éﬂ%rttlpbrpomnd@@hﬁéml9r@mbpomﬁftb&d% iBHI&Fl An

ef fect or %?Eé@ﬂchﬁ?o \A%EEB%S Mhd .80 anticRogy, Se6r 811!1(;»‘@4, QJ.&@”H cell,

a type of ort M ve I"Ch SECY 61 és antlbodles speci
partl cul aposamm @HD"IS&SDWédlmasmaulpdmm laod &1%f mdﬁTS)-WV"FMs? be@ammgmgb @D‘her cells

i Mune_syste y ue cel I
for med frB%%(twﬁ n@? /‘B ‘é’gel ?Osftﬁ’%tp Dngat}sgne%@ Ss(t:b% ﬁenog"ﬁ encount er ed
duri ng t heosol nﬁtwesldﬂﬁﬂﬁe MEH (Tdnme \HHdN(Sacmibhrmnma‘mequhﬂkmMpmﬁsrbml | ow ng
a second ex s ur the sanme antigen.Plasma cell A plasma cell is a
term nal BES’E & short-lived cell of immune system which
differentiates from a B cell upon stinmulation by CD4+ | ynphocyte (Th cells)
and secretes a | arge anount of anti bodies. Plasticity The term"plasticity"
referstothe ability of a cell with a given genotype to change its
phenot ype# tltféh%*ﬁ‘éfﬁﬂ%“‘ﬁﬁ?fﬁg“l WCF'@%B?@ d; f5orp es in the environnent.

Pre-Tcel | si 51% bsififd CDUScefls R¥RLQAMIADHTS eturesahducfiBtosh@geDahgreildb i s

conpl ete an CR beta chain is expressed in_a double negative (C4 CD8 ) T
cel | (CD3$9rted out for further analysis of markers expression and functional characterisation.

Accepted purity was 98% of the total population of CD4™ T cells.

4.1.1.1 Phenotypic profile of CD4" cells generated from HTS cultures

Single positive CD4 cells derived from T lymphocyte permissive HTS cultures were further
analysed for the expression of the following molecules on the cell surface either exclusively
expressed on the surface of CD4" T cells or important for CD8" T cell functions: TCRaf} —
T cell receptor; CD25 — IL-2 receptor alpha expressed activated T cells and in combination
with CD4 denotes regulatory subset of CD4" T cells; CD27 — involved in T cell co-

stimulation; CD28 — indicating activation of naive T cells; CD62L — expressed on naive and



Immature T cell An immature T cell is a developing T cell which has

m grated from bone marrow to thynmus but has not conpleted the

re- arrangwoento/aismts TCR, or selection for its TCR bi n#cmpzapaoitly to

sel f-peptides presented in the context of self-major histoconpatibility
conpl ex (MHC) nol ecul es or undergone commtnent to the T killer or T hel per
| i neages which correlate precisely with a cell's TCR specificity towards

MHC class | or Il nolecules, respectively. Lineage conmtnent is marked
phenotypically by the | oss of expression of one of the co-receptor
mol ecul es, CD8 or CD4. Naive T cell Abhaive T cell is a mature T cell that

has differentiated in bone marrow, and successfully undergone the positive
and negative processes of central selection in the thynus with reagreenent
of its TCRneauocyToeils aod inyolyedin Holveng; CD68 cesinol tramsdvetio] eslebld omativired yet

t d t t ted T | t ted
R AT S R ) Ty
cel | surfmemob,,ythbia E/a;hoﬁarkbrsdxp(emm:astvasmskdssteﬁ m@m’pbneamope;pth (dle4 (Rmep}hm de: VHC

conpl ex) and B7 . fanl msrrbe n the tige ent i n
Coabeat ) v Mo we Sl ord TRRgh it Pkt E oAU PP ety Reiter
Ef fector Too& lanthAuradd e:a:bzerITcg:ahd)usé Sa:ﬁl-ltme oD23oTC - Inovied ahtilhynphocyt e

that is able ond i nedi a n contact wt bearln t he

o opr | At AT GIRARE st Cs-R TS meRp gl iagelipobearing the

"transdif Eﬁi-ﬁmdlﬁtwaOJFef(erf@lomgaes@én@ms FeWaing fprbtal;ﬂf&l]:aﬁha&ﬁmvmmﬁf .
into_a | erettpeo ce

non-stem particu) ar type transf

or when af a‘1 F@Q'a} HIREP it SDEUBORPEE 9T (AT dumpbaeyes derivel dio t o

al ready cqdnt AU dilfk&@r enti ati on pat hway. BRI EF DESCRI PTI ON OF THE FI GURES
Figure | . Identification and sort-purified CD71+ K562 cells. Figure 2.
FACS profiles of CD15 and CD71 positive K562 cells; (a) approxinately 18%

of ori gi naynfsPil of @RI deAd &EmaPduCaliturep QRMEAL BR HRHR BRASbE TUR dnOheicD1S (R
region) and (b) re-analysis of CD15 positive K562 cells follow ng two

nont hs |n5‘€fﬁ°€ JP%CDFng@F%Oprm@@rsmwa warieprthe ST erimats eresple B HES f rom t he
CD34+ enr qghed &M Eﬂ?)%ﬁ‘{ﬁff@r@ﬁt éb@lhie§ t@fhbl%'in 43 DAGRSe b é]f@LCéHpFééE@n Figure
4. A FACS profile of unbilical cord blo m)nonuclear cells stained with
mouse ant Whishmsrkedprorralaigd frothe Bvelef Pxpmﬁ&amfml%ﬁtaﬁtwem@goleweguﬁt &5 A FACS
profile o oggmkoeatg%h&% nlwpmy oCdbset OF gRhe@e He%elr%eﬁst altra.%g vw:wdwzsse
anti - human CD3 mouse anti-human CD5 anti bodies. Figure 6. A F

profile of‘egbbwéy mwgﬁ\rhﬁﬂmﬂﬂnﬁf@%}hﬂdeﬂ HE SSWEM@(HUW phglmsmgéromrimmnan CD20
and m)use %7’1% Alyi bodi es. Figure 7. A typical FACS profile of
tonsilar nonuc S stained for CD3 and CD54. Figure 8. The presence
of IgMand |gG p05|t|ve cultured | ynphocytes; (A after 5 days in the
culture 18% of CD 9+ cells were IgM positive and only 1% had det ect abl e

| gG on the surface and (B) after 10 days, the percentage of 1gM positive

| ynphocytes reduced to only 2% whil st the percentage of 1gG positive cells
increased to 15% Figure 9 . FACS Profiles of CD expressions on HTS- KMV
cells and sorting regions for different phenotypic cell populations. Figure
10. Expressions of CD4 and CD19 on primary m xed spl een | ynphocytes,

popul ations of sorted CD4 and CD 9 and a resulting HTS-KBT cell line; (a)



expression of CD4 and CD19 on prinmary spleen | ynphocytes (b) purity profile
of sorted CDI 9+ cells (98.1%; (c) purity profile of sorted CD4+ cells
(96. 8% ; woRomorespr essi on of CD19 and CD4 on HTS- KBT cekirssuzMwoeotihan 99%
of HTS-KBT cell popul ation co-express markers for both B and T cells.
Figure 11. Expressions of CD19, CD3 and CD5 on HTS-KBT AE |ine derived from
one immortal nyeloid and two primary antigen-experienced |ynphoid cells:

(a) expressions of CD19 and CD5 on HTS-KBT" cell surface; (b) expressions
of CD3 and CD5 on HTS-KBT” cells. Figure 12. Surface expressions of C4,
CD8, CDr2 and CD20 on HTS- KBTDP cel legg derived fromone inmmortal mnyeloid and
two primary |ynphoid cells derived frombone marrow and t hynus: (a)
expressions of CD4 and CD8 on the surface of HTS-KBTDP, (b) expressions of
CD4 and CD72 on the surface of HTS-KBTDP (c) expressions of CD20 and CD8 on
the surface of HTSKBTDP Figure 13. CD expressions on the surface of HIS-WM
cells originating from nyel ononocytic progenitor cells; (A tri-colour
staining with CDI 9, CD4 and CD15 and (B) tri-colour staining with CD34 and
CD15 derived from nyel ononocytic progenitor and CD4 derived fromeffector T
cell .Figure 14. A representative staining profile for CD4, CD19 and CD15 in
cul tures of I—FI'SW KM HTS-WIM 6 and HTS-WM ;12 after 8 days in CD4

phenot ype pronotin nvi ronment where 100% of |cells retained CD4 as the
only marker on the cel | surface (single pos{tive CD4 cells). Not shown in
the Figure, ird HTS W L cultire, single CD4+ cells represented 49% out of
starting populgti on“cBnsistng” of” 100% of° tFi pl e positive CDI 5 +CD19+CD4+
cell's; in HTSEKBT, reached 50% out of initial 100% doubl e positive
CD19+CD4+ poput 4ti 0A; |+ nHTS- KBT Iw id reached 61% out of 100%triple
positive CD3+ED19+ ﬁp&buTatTon 'n TS KBTAE. 4, it reached 74% out of
initial 100% af |CD! "eI I's; in HTS-WIM 1, it|reached 82% from 100%triple
positive CD15%CD19 gopcul api en; —and in HTBWIM 7, 71% of cells became
single CD4 po# tiv =IIs from 1(§°0(V\'tr|ple posi tive popul ation of
CD15+CD34+CD4+ phe ype. Figure 15. A representative staining profile for
CD8, CD19 and_f_CD15 HTS KBTDP. 12 cul ture where 100% of cells stained
positive for jaist \af tVerwlzdea:ys~of~e>@pos>u e to CD8+ pronoting
environnent. Robt| s nin the Figure, in KBT |1, the nunber of single
positive CDS c_§a| lﬁﬁ- Rea ached 23%from,10Q%riple positive CD3 CD19+CD5+

popul ation; i/ KEBTAE #4° it reathed 619 devi ved from 100% si ngl e CD3+

popul ation; B HBS|KBITDp. | and in HTS KBTDPA {hese nunbers were 72% and 86%
out of 100% CEE+EDBRCD20+CDZ2+. and GD4+CR@ GDRO' CD7r popul at i ons,
respectively. g: gu 8. 1 nfr dCel? urarTprodificti on of human IL-2 and hunman

I FN-g in singl%® gosit | ve CD8 ceils of HTS-KBTY (A) and HTS-KBTDP. 12 (B)

cul tures. Wi E,% t|CboBh|cult ur es,caent ai ned o@eH $ producing IL-2, IFN-g or
both, HTS- KBTLP.|%2 TulYure Rad'awi Ge Tanfe ol production levels for IL-2,
in contrast t 8T$§=BT A culture exhibited a W der range of IFN-g
concentrations B ¢Hdr e~ 17 Typicals peofiles of [intracellular perforin and
granzyne A i n‘&iﬁgl@ (BB PoSi tEVECR IS & HTHE KBT*. 4 (A and HTS-KBTDP. 12
(B) cultures. I:-';_igure 18. Typical stainings of HTS-KBT". culture with
anti-CD19, antg-CD4 apd anti-CD15 antibodies after 7 days in a B | ynphoid
pronoting envifanent| Figure 19. Adherent nofphol ogy of cells generated
from HTS cul t (R4 gafrre' 8 days in a nmacrophage|perm ssive grow h nedi um
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Figure 20. Profile of CD19, CD15 and CD4 expression on HISS-WIM 4 cells
after 8 days in nmacrophage perm ssive growth nmedi um show ng snal |

per cent ageoabiocklidss still positive for CD4 and 7% of celpCI/aRbBIN0TI NYel O
nmonocyti c CDL15 marker on the surface whilst |osing expression of CD19
conpletely. Figure 21. Expressions of macrophage-Ilike markers on the
surface of HTSWIM 4 cells after 8 hours in nmacrophage perm ssive growh
medi a. Figure 22. Phagocytosis of 1000 nm m crospheres by CD64 positive
macr ophages derived from HTSSWIM 4 culture after 8 days in macrophage
perni ssive environment. Figure 23. Pré#luction of nitric oxide by LPS
stinulated HTSSWIM 4 cells after 8 days in a macrophage perm ssive growh
medi um Figure 24. Typical profiles of CD3 and CD54 expression by CD19 B

| ynphocyt es derived from HTS- KBT". trans differentiated into T cells by
somatic cel,l bri di sat i 4+ Fi gure 24A
shows theﬁllolsiswo (fthon O(glﬁ[g’kmﬂ)&ég?f‘oﬁeil nseﬂ%tﬁd Prgqulalgrré\rn ﬁ'ﬁ“rﬁ mul t aneous
acqui si t i Singef piSBRe eXPpF estls @ananhial Gas 'Flcgllrperlﬁldﬁecﬁfﬂﬁlduh’iyet\h&re dxieessi on of

Cransal 11 BT bt UR Bt ofd firtier el Rl BERAM 1RyB Malefiefon wicn

CD40 act i pakeend giviveasi \tvmveo Bg/ﬁﬂ?bf ﬁpo@h@wca@rrﬂa@ﬁsq&& A0fay$ B @XIBrW&S1 ON and
acqui sition of surface |lg gure 26. RT-PCR transcripts for earlé/ B cell

devel oprreﬁ%ed?ﬁawéqﬂsﬂqorpeilw Wﬂw& af errigte megim ey wel jof Pedlak-bestom v
homogeneoyses U Wi ”%npdfmng%a-e‘%ére%k/é@amqa@&@\gfv 'F&p@dng@ELl@SﬁA ﬂﬁaﬂ ihfifcRaepti ation

when conpared to he presence Pax-5 transcripts
al one wi t lrogdnyisgganatlable 30‘F=pr@|9m®a|tw1%bpmﬁlﬂtésywkman@dmﬁloappmméy of CD34
in HTS- Wi i indi epueseries ﬂbnﬁqfkﬁfsedﬁtlthr%g' on of mature B cells into B cells of
earlier stages 1 n response to change environnental conditions. Fi gure 27. A
single-cell manipulation/delivery system Figure 28. A glass mcro-pipette.
Figure 29 1 trodes.

Fi gure 3110ed: EbREERM pFRrold Biliined t pllEudiBliEbt Cba T BeicRBEL L7E: ur
32. A topfmineH/TSfculaumida&“dymlaiqﬁ pondiinglebsiromiarinedi at e 2 mi croel ect r odes.
Figure 33. A side-view of the well of Figure 32. DESCRI PTION OF THE

| NVENTI ON A preferred enbodi nent _of the invention is further described by
the foll ow ng non-HIrgi ti ngCetokinp@sentiation meH'ES @aeshgnd he acconpanyi ng

figures. Exanple 1 Cel IﬁWWﬁand si ngl e-cel |
cloning The foll O\I\f"ﬁ%‘r exan‘b[r s W&sciiBe WP dpatratfons incl udi ng

sel ection and i solgrMWNA (0f480rdgigng)2 07 joqmglshan geg I Tines and prinmary
cells used for the creation of HTS. The choice of particular selection

t echni que to obt ai KMWe pdpll atdionibP BT s OBt h cific characteristics
or use of a particygper marken (@7 maskers)7fqrythegysolation of the cells
of a particul ar pheno%\ e is not in anyway restrictive but rather

i ndicative. Other BBIlul ar 1¥dr k3 88-7s0¥3 ng-46r ockYures can be used to
deliver simlar reggirts; 11651. 72 eep hongof @gqlhls fgromimmortal human cell
lines All immortal cell lines (see belo were grown in suspension culture
under standard (noPi&ly coAdVti®nls thla B3 i Ad8batb¥> at 370C in hunidified

5% CO2 at nbsphere no P 16 wel ark Menorial Institute
redi um) wthpNchoW?“?ﬁ 41 ki ed RPM ¢1640, (Rogwel | 4§

WTM.7 454 498 40.1 352 325 43
WIM.12 46.1 504 39.8 358 42 5.8

The cytokine profiles reconfirm the presence of different T cell subsets in CD4™ cells
generated from HTS cultures in T cell permissive environment ranging from inflammatory

dominant to regulatory dominant profiles.



Bi osci ences), 20 nmM Hepes (Sigma), 4 nM L-glutam ne (Sigma) and
suppl enented with 10% Foetal calf serum FCS, (JRH Biosciences). Unless
st at ed otwerwingki99vhe ti ssue cul turenedi um (TC nedi um aeIovizbmdobase i s

the standard nmediumto culture all the imortal cell lines, primary cancer
cells, primary cell cultures and established tri-hybrid cell lines for the
present invention. In general, all the cell lines, primary cancer cells and

primary cells used were cultured in antibiotics-free environnent. However,
when there was a suspicion of a high risk of bacterial and/or fungal
contam nation, 2% penicillin (5000 unbés)/streptonmycin (5 ng) solution
(Sigma) was included in the standard nedium Human cell lines used in this
invention are as folio ws:- Comon mnyel oid progenitor |ineage, K562 (a cell
| i ne deri de2iTfansdiffarehtintion el TS edls nte kytgeeicCHE dkedlsi a), T | ynphoid

| i neage, MOLT4 (human T | ynphobl ast) and B | ynphoi d |ineage, WL2NS (hunman

B I yWDhObFrﬁéEélls djeniledlfron?"tﬁkg{?o@lo%ﬂ |Hﬁ§bbﬁ(&h¥n§kﬁ§q{m@§|l|anH%@fsikBQﬂE or
sorting, cell manipulation and | ng e cel Ig)nl ng are esl§pent| al processes

t hr oughouteseribed in Fg&tionidohd 3HEFe desiFs BETa 4iang HCSCBBT i@l desasibethg syst em
whi ch vas i£S{aBh 5% LOGeNPY Rl LAk 95 GhANIDS & EimfiehiBrbFll Of
interest. The celil delivery system (Figure 27) consists mainly of a glass

m cr o- pi péﬁ@@m‘?&mﬁ iilymghiacyige and a one- di nensi onal coarse nani pul ator.
Figure 28 shows a gl ass, L-shape micro-pipette used for picking up a single
cell of i rﬂbleﬂﬁs;ﬁurpo“ﬁaecomir@lem@ Yals andhdellsoderived AGINBIOE LITS pplalidrwert ube, 75

millimetres I engt h, an _outer an i rd| neter, of, 1.5 nm
and 120 fped Bupbled GOPper vlinds g ek co b Shmarotneo iR duinui | eq

such that skdifaltdells. (1 it dnianBells WérarPRépared Offord RRHENI m”efrafglﬁé‘nonsoo

m cronetres (m;if) and the wall of the tip of approxinmatel ﬁb hICk was
obt ai ned. HVAWS Sigserd dHe aosrmgthmée'hfl&wsmﬁat nehbaEemim ERS U Qfﬁf'v%ep €%). In

the cell dglabMREe/arlys AR DRh@Ur 3290 for%owrmtesgaltﬁﬂfr)eqaeﬁt agma&ecth@@em coarse
mani pul ator, which is in turn nounted on netic stan The system

wor ks in Stseensioniis ashed tqrge pyithn gpeiury G)ed'(‘.’lf“ E MUGH9. o cF HQ f¥mded t o

nove veryp %1&%%/10 ]%hhhﬁfepﬂco%mrﬁdqrmﬁaﬂkﬂ@gﬁﬂarﬁﬁé)at]“hélﬁbﬁﬁlcts@rotngﬁcu%%re!; nge. In
order to mmani pul ate a sin eceII of interest, éﬁ/rlne

connect ed “ets eshblishetiadng ¢idgr oy qsfcrbton@squirwﬂfarnp’eﬁ-w phtes a‘“sl%ﬁ?)l\'ﬁ/rPefn t he
figure usiyag i@ of hest Blifre MRELMAIARSF 2dRyd WREndm3ddherthEcctl RELErRRIEd gf' ivering
system nust be sterilised by fiushing séveral tinmeswith 70% al coho

finally fwashieg &pingstwidutheaduwitutsumpdivg. hhe mogelaygs prasptherameintgingg yia the| tur e
medi um or @RH-‘He&’Dmt %%V&ﬁnééﬁeﬂ@%st Mléeoﬁertv@el@nyl‘hgq-ws fRflR W bRy 1. 1. 2.

Si ngl e- cel oni n ones of from each cel |l Iine were established by
singl e celsuppéﬂmnierhgwthA‘%t easaskegtiel anfinacdcastsi Hgngdml crfetmrmlllatﬂan@l@ dimgife cel |

of any bi e e , inthis
i nventi ongllgg{dgggr@ c?ﬁ %Sc{e%e) EML]EF 9{?‘% Lﬁnsﬁ?ﬁﬁ%@lg%eg g#th mééﬁl S were

t aken out céntomng tgoldudstatidays tand K | og- phase and deposited into a well of a
tissue culture 96-well plate (TC plate, Becton and Di cki nson or BD), which
cont ai ned Ohafdy Th, ¢ HTS deBdivei@andifed Bl the wasesdios bg caBedDag agelbi StreFi ng
wel I ". The plate was placed on an XY m croscope stage of an inverted

m cr oscopd{ AKPBVelte SliE, wernthenZabeled) witbrmgpe ppi-symgt £ 8eh. anti-human

mani pul at ioAS S PN aAP aR-AGESSCD B5-M3rCh AntHoR RS taedésangaar.ﬁ S%&)onV\pSSB cagpktetel y
filled up with TC nmedi um wi t hout air bubbl es. »M Cro- Eette t he tubi ng
-1

and the sy? sifye aopried drafile gf Wéqugea@rkewﬂgﬂ@ﬁ%& mig Fvlaw g9)100%1% mount ed
on a one- Qelm%%élﬁaﬁémgq@@asﬁﬁe (@B!;*I?Hhe%% e AR} u{dh@erdlcﬁ#?&%}amrme/am@wpl pette

tip (1) was arran I n such a he tip | ocated in the centre
of the optslaln KB wbihetwbﬁ'i efr eféltw&l}%pﬁilmﬂa@teé Savafrem dR& Arigle ngl e
cel I of g%vet@% '@[ﬁ@?ﬁ)ﬁ';Q)‘]?:Haﬁoﬁ"@ﬁerbrh??{ﬁ"[e‘dﬂsmlpnﬁlhﬁ'erc\@slfﬁwmrmdWe'| By

novi ng the plunger of e syringe ver{(m_g) in a sucking direction, a
si ngl e celPmd00K38Elafelg3 d?@p@lsilqnebi RS i endoin HiSpeBT e .4, Tedereeninrgss pi pet t e

was retr a%i & rdﬁ”é”c@lﬁ &filed $§ 959 P‘%@% out BY 1669 iy &Bﬁdﬂz@* O5FPRGySt age

| ateral ly M the ce -storing we to an adjacent we esignated "a
cloning well", and by subsequently inserting the



m cro-pipette into this cloning well, the single cell in the mcro-pipette
was then gently released fromthe mcro-pipette. This was achi eved by
novi ng t wopblwmgeyoof the syringe very slowy in a rel easitrgidiooeeticon. The
process of withdrawing a single cell fromthe cellstoring well and
depositing the single cell into the cloning well was repeated numerous
times until 60 single-cell clones per TC plate were obtai ned. The cl oni ng
pl ate was incubated in a hum dified incubator (Thernoline Scientific),
operated at 370C with 5% CO2, for a period of 10 days. The nmediumin each
cloning well was replenished with fre§h TC nediumregularly during the

i ncubation period. Cell proliferation of each clone from eachcl oning well
was recorded every 24 hours. At the end of the incubation period, a nunber
of cl onesCBWCEIEESED@QCD@lvvpas;mlaelsnsahbsipsctterelly. Acckinngeswivtie bddea dtisgivedstin
prollferatl %g& ﬁr t he highest level of a marker of interest that
expressed 'D B ur f ace, for exanpl e, CD71 transferrin receptor on
K562 cells, was selected for establishment of HTS or further experinents.
1.1.3 Sorting of CD71+ cells As an exanple, the nethod bel ow describes a

cel | selection and sonting of , CD71 positive cells of mnyel ononocytic |ineage
f r om K562%¢d| ¢haragierisatipn T GDP| ¢sls 5%5%849&8&1][%?'@&“6% | sorter (FACS). For

this purpesgle poXititdC8616 8LicFatsENE P vithred BAudEd t&Fards @ﬁ&@ﬂb&t&npuf fer
sol ution (Dul beco PBS) containi ng 2% bovi ne, serum al bum n, BSA, (Sigm)
),

were i ncuwa&eéart?drpufﬁ\éﬁd@ﬁkmwy'élﬁo ankers G¥PTRSSIOR apd @Hgﬁ@a@wy@rﬁvtwﬁav%)
conj ugated anti-CDr1 (BD Pharm ngen) or PE conjugated isotypic control

anti bodies | g&a, k (BD Pharm ngen) for 30 minutes at roomtenperature. The
i ncubat i o2k bithenetypierofik of EBS\palls ganevated fropETS qultutee st ai ned cel | s were

col l ect edsﬁgnecbeamé éns l:&lls ragrl@eh ﬁ%QOTgylﬁl%c&Qpénney&@mchghﬁema@ fi@ther

addi ti onal wash , he ‘st al ned | s were suspended in 1ni

of PBS an@hayed %én ewmtsmna)ff @hey% lmgmalepA@@n(tm}qﬂAeﬁwleﬂtbﬁre)wluwe@ur el
shows pro 0 7 f Kp &gy J; §I¥ e cells
were gat e%{ geds‘gr}tme3 s]"éfé%ec?lz!" %ﬂ%‘c Qfg g f?ign‘g %’F% A)J‘%l 9%??’%’? hal K562
popul at i ofiCRep e- Pasll tréceptof; XD IBDFLL CID&% vemretdmvneregula;lwmfe3 clenit mdfcaiged at 300
g for 10 nlnut s_and susp BS for urt exp nts. 100
m of suspen ﬁg%b?ffm”%r?Bg?cewvgyﬁ£¥596§rﬁgé¥mﬁ s “?HE is as
shown in Eatgatlroen dfb1a1vATp:1etl$ tGD&L 984 resied G Adive amt meﬂoncyel‘ bals\md; imyblvad ned.
Fol | ow ng. gel |. i.ne were |ther used
For furt nsronsE Eos coie-reatsrEioaA afiflints St BARS S ik B sl e et s L o
condi ti ongr &i@ﬁhoff,ﬁfl‘keﬂlsa&t Gt tienedie hesdte HBGRACRIth Sinti-hamas AIMSoPEh@I®I 0gy was
used to establish CD71 -enriched WL2NS and CD71-enriched MOLT4

cul tur es. Rhaminggnapd 8pf-Brman/ePHBHSCRD Eheminesn N vonpaseyrlcthssgieni t or
cells can, e gefkothdd il SMANY 313l E@s'ea;n{)&lﬁ?été?iﬂﬂgso%{ﬂ-h&nﬁbbsb'FT*R§ wat from
primary hgenatop0|et|c tissues such as bone mafrow. Bel ow al e exanpl es of
|solat|ngumveienﬂnmnvnMmhmmmgmnmtB@RcﬁkﬂﬁTEnmﬁ#hmam@Dﬁ?éMBEdmuéhmam|ne K562

and from ro ec el oppnocytl s from
CD71+ K560DBFL e g BRE ST Gy R BrO e SRR dtygavet CLREBei s 1or
cell hybr chsami mnexlpenmnﬁﬁgea) ’GBEM sinmdrigee lal @eﬂ@t&@cfpﬂmﬂlh@f@withed for
CD15+ cel ESIH %ﬁ anq%ﬁs l?ﬂg ol | owed by sorting. CD71 -enriched
K562 cel | "@ 8@& Tgpf cUWifSr e | abel led with PE anti-human CD71
and FITC anti-hunman CD15 (BD Pharm ngen). 1x1 05 washed CD71-enriched K562
cells suspended in 100 m of PBS containing 2% BSA were incubated in the
dark with 20 m of either anti-human CD71-PE and anti-human CD15-FI TC

anti bodi es or negative isotypic control antibodies or FITC and PE | abel |l ed
negative isotypic control antibodies for 30 m nutes at room tenperature.
The incubation m xture was diluted wwth 1 ml of PBS and the stained cells
were collected by centrifuging at 300 g for 10 m nutes. Follow ng an
additional wash with 1 m of PBS, the stained cells were suspended in 1 m
of PBS and anal ysed



i rmedi ately using a FACS Cal i bur (BD)
Figure 2a. After 5 nonths in the culture,

A typical FACS profile is shown in
99% of the CD71-enriched K562

cell s remspret)/pownti ve for CD71, which approxi nately l@eaepomasedesurface
CD15. The cells positive for both CD71 and CD15 were gated (Figure 2a) and

sorted out.

m nutes and suspended in 1 m of PBS for further experinents.

The sorted cells were collected by centrifuging at 300 g for

10
100 m of

suspended CD71+CD15+ sorted cells were collected for purity anal ysis.
Fol l ow ng two nonths cul ture,

co-expression of CD71 and CD15 (Figure 2b).
approximately 98% of the purified cells retained both CD 7 1 and CD15.

the sorgged cells were re-anal ysed for
The results indicate that that
|t

was found that sone of the cells which earlier expressed both CD71 and CD15
on the surface had | ost theirCDl5 expression (Figure 2b) suggesting that
comm tnent to nyel onobnocytic lineage in K562 cells is not stable and

reversi bl e.

1.2.2 Selection of uncommtted and mnyel ononocyti ¢ progenitor
cells fromprimary cells As an exanpl e,

t he nmet hod bel ow descri bes the

sel ection of uncommtted cells or cells of the nyel ogenous |ineage from
bone marrow sanpl es obtained frompatients with acute nyel ogenous | eukaem a

(AM.) . The| snng
| i neages froﬁ

marr ow asp|i r g
consent . gThe
AML was gslt al
were i sOEat eg
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isolatquusir
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| so be applied to select cells of other
| es of correspondi ng bl ood mali gnanci es.
with AML were obtained after inforned
acted fromthe patients whose di agnosis of
onducti ng experinents. AM. nononucl ear cells
ensity gradient centrifugation procedure as

d CD34+ cells fromthe sanples were sorted or
n or | abel the nmononuclear cells obtained
uman CD34- PE anti body (BD Pharm ngen) or a
D Pharm ngen) were added to 100 ml of a given
cells in a staining medi um (PBS+5%8BSA). For a
xture was incubated for 30 m nutes on ice. 10
was added to the cell pellet and centrifuged
ernatants were aspirated and then the cel
king the tube in which a conparable vol une of
dded. The stained cells were centrifuged and
taining nedium The |abelled cells were

nd applied to FACS. After setting appropriate
opul ation, the cell fractions were coll ected.
ed straight away or placed in the culture for
ells. For enrichnment cultures, 40«1 B cells of
plated in 12 well plates pre-coated with

The cells were expanded in conmplete TC

of b-nercaptoethanol (Sigma), 1 nM

human interl eukin-3 (IL-3) and human

factor (G CSF). After 48 hours in the

r selected for CD15 expression using FACS.

, a nmouse anti-human CD15-FI TC (BD

uman CD34- PE (BD Pharm ngen) were used and a
escribed earlier in this Section was al so
wer e anal ysed using a FACS. After setting
CD34 and CD15 positive cell population (CD34
d CD15 negative cell population (CD34+CD15~),
The typical expression profile and sorting
CD15 expression on the CD34+ AM. cells after
n Figure 3 . Approxinmately, 54% of AML
ive for CD15 whilst maintaining their

Bone

CD34



whereas the rest of the cell population retained its CD34 expression

W thout commtting to nyel ononocytic |ineage. The CD34+CD15 cells were used
i n experiwernbpy/foocreati ng a transdi fferentiati on syst eacu/Aunioemno0716
unconm tted CD34+ cells were used for de-differentiation experinments. 1.3

| sol ati on of |ynphocytes For the establishnment of a transdifferentiation
system the |Iynphocytes can be derived either fromany type specific
immortal cells or fromprimary |ynphocytes. The preparation of B and T

| ynphocytes derived frominmmortal WL2NS and MOLT4 cell |ines,
respectively, was described in Sectiof®1.1.3. The primary |ynphocytes can
be isolated fromany |ynphoid tissues such as peri pheral bl ood, cord bl ood,
spl een, bone marrow, thynus, tonsils, and regional |ynph nodes. As a first
step, al | Thynpikot grofilirgserealciediaealporbesdledh taiolisedpataciomomonbheancous

per i pher aforNBRE O *LABIEP AP H P St P P et CRobamEahm e her e

col | ect edpbgidiioheghdwry doddinki 6 UrkeBogdhdo@$ ckprbRiohest sM@as gatkersHag sl Hod

sanpl e was, col | ected in _heparinise 5ub_es Vacut ai ner, BD), pool ed, and

di 1 Ut ed 1 AICKISE QoREEE 0T MEEHAERPHSHRNRONGM TWiSHIE 90 omie &0 gBAerhed 11 om

pati ents who underwent bone marrow bi opsi es and had nornmal bone marrow

w t hout ané bl ood abnormalities. The sanples were diluted at a ratio of 1:3

wi th RPM 42d4oProdpetion afspiokingsby €88 dees sowratedfomsHiS ewltypt aj ned from
normal full-termyaginal deliveries after informed cqnsent. Each cord bl ood
was col | eét"gff RAsttiye %b%lgi%’ﬁ“?é@d '%Htrgy?‘\“ﬁﬁé Wt @palgRef ir}%m}ra%?ﬁ'ulahe i nf ant
and | i gat b@ﬂp&fonrohﬂ:r\cgm ILPY. IFGF thisQu Ry bisik 10 Posifivel 0188 RllIda&Nea fofAgHs sanpl e
was diluted in RPM | 640. Peripheral bl ood nmononuclear cells (PBMCs), bone

mar r ow noAYRIRS| ik A rlymeidcondimrsereasienu latagi withadorbelesigr GMbpt ABAgkUendar cel | s

(UCBMCs) yanQydh GP3hEheM HREBS bifa)dahL RIS YGRS RHES 1 ﬁioﬁn‘?'ﬂﬂﬂfg?ﬂPSf
(Amer sham Phar naci a) . Fn brief, 10 mM of Ficoll-Paque were |ayered under 20

m of cel Brefeldipehsiappddgd prdytheanluivere maybaied irdge Heearbewtugeopdlitiagsrfohge. The
sanpl e ce : tArel , 1 t 40C.
The el | o L PN A e o S B M h R (% BhRIE, 640
by centri pifafi dferghre@ wathingrqyples, thO@lls gpref pprmeadilisechwitke sapoflhand stpisedhat ant

was di scar l.&t ed l s, - ed i.n . 40..m PM 1640
and centr i""?ﬁgﬂé‘gﬂg‘t P% &%Bpn?uﬁgﬁ%bﬂzgﬁl\%ﬁ (ﬁ;frgig? Eﬁ%ﬁ}é? é:gf‘trothgFlg‘gﬁqul Scl%%‘%@ cells
and pl at etypical prefiles ¢ fana¢eltl 4L 12yemid SFNMy tirhsitl | 8B4t (vetoDBake )is MHITE-Kamd-4a second
centrifugatjon over,Ficall-Pague diluted at a ratjo of 1:2 with PBS,

respect i vaMHTTESBT 5o stlweesniyhyitbothesfureprqniaingd calls radreimgl Leda IFNB 19§ or

anal ysi s gad B8O5IKEG® 1DLRuFEhd %Rﬁ:%ﬁ%e%ffﬁr@&kti&ﬂﬁsvélbrf&%hz & At o 3- 2.

| sol ati on of human nononuclear cells Tromsolid | ynphoid tissues The net hod
bel ow desHETSHERTY Hecufivre baving widgswades of IFivsonasuieaiohon for i sol ati ng

nmononucl ear cells from spl een. The sane nethod can be used for isolating
nononucl ear cells fromthynus, tonsil or regional |ynph nodes. A nethod for
cell staining and sorting is also given. Spleen sanples were obtained from
or gan tr angplaaytothaiaftectbolunohdsp NS elsigemahtea tfivint HITSguitdeki nes. Bl ocks
of spl een,, appr,0oxi mat.el 2 x.3.cmeach, were kept 40C.in RPM 1640
ot 1 sof s PRASE Pt ands s cytoudd Btk aceinh S Thare Siefei eces
thlrlough tMnEseE)h ditferehtigtbd mi deﬂls.SFce\ﬁﬂtddﬁ(}rTlg‘ tghecgphlungﬁbtomi: g’ﬂaﬁﬁlélé,i ﬁ@sﬁe The
cells were then. djsspci at enzynat.i igestion with 20 type
1 col | aBaed DS Rlioms i sn e frsbhibieginay tin S B ettt For 30
Lﬁ nuL es 33&5 oM ﬁe@ﬁBﬁi’f E Taikuy&. forhes Gﬁihhteﬁgg(?ﬂ&a_t Q&eWa@l%iﬁgjr%B&_l’ellﬂiﬁ&@Ci at ed

y the additiaon.o tQ attain an gitation for 5 mnutes at room
t enper at uPEMegtiised Y '@rﬁaewbgmf/@?@e({ mawﬁgﬁgﬁm\ﬁ% BR Sbpmdrssnhali b t wi ce to
st op enzygﬁhmnedmm@ SMibades be-ispRenARsl. IFkurPNy He49. tyJigsgogendirt i ons
did not affect surface nol ecul e expression conpared to non-enzynmatic
di ssoci at Wﬁceﬂpbégg@rggnéwqqzy@? A m single CD8 positive cells of HTS-KBT™.4 and

HTS-KBT".12 cultures. Both cultures contained cells either positive for perforin,



et al 1995). Spleen nononuclear cells were isolated fromthese spl enocyte
suspensi ons by density gradient centrifugation as described in Section
1. 3.1 excepteofoorsigdbe renoval of red blood cells. The splpegmurorvaooentear
cells were re-suspended in RPM| 640 and cell concentration was adjusted to
1x1 06 cells per m. Cell viability was above 98% as determ ned by trypan
bl ue exclusion. 1.3.3. Isolation of mature B cells and helper T cells from
human spl eens and peri pheral bl ood The tissue sanples were initially
processed to extract the nononuclear cell population as described in
Section 1.3.1 and Section 1.3.2. Fluofkscence-cell staining foll owed by
cell sorting was then perfornmed within 4 hours of the isolation of the
nmononucl ear cell popul ation. The cells were suspended in conplete nedium
under st apesaythecAibt bt ind @aidhgt fuomiendllyabffSec aicd rythtokjec Tustils.| Agpr@iimataly, Bel ow
are exanpl f staini and sarting of B and. T cells fromprimary cells.
Usual 1y, H7a oEie St SE8hgp e Gl oo e Aepinsd Y8R PETOPS. based on ¢ he
surface expressions of CD19 and CD4, respectively. In brief, 10 m of each
of nouse anti-human CD19- FI TC conj ugated anti body (BD Pharm ngen) and nouse
ant i - humat XDiarRilffeomtiaon eH AR celbauly R IBDpRbaytevifirge HISor appropri ate
i sotype control were added to a 100 mi aliquot of nononuclear cells in
st ai ni ng Fededin deppsi§omShy follboiga HAS mypaltony B KMW degndaiTakedW.For a
gi ven al | gl SRABRYSUCATS S1T o RARE H R0on 8 1SHRS DL Miakh HTS. VS

or m o

incubated for. m nutes on Ice. J.ce-cold staining mediumwere
added t o KB& st adeswiihed m Reaor Zahd3c HAGTKBTIgd darfdoHT$-KAThud @ degrib@bn g and

4C. The 5§&%§ﬁ%¥fﬂg;eﬁg§-\\ﬁj\ﬁﬂw A drar arT!avgf ’heécbiﬁeuc‘ﬁl E?o‘?ﬁk'fé.ct vagswafeﬁy.spended

by flicking e tu ich a conp e volume of 1ce-co st al ni ng
medi um wasongdt eudlfurdsh ef $5a2ndMOICK kgl WELENSewerei fisad efdr anfteremigtiond obrite nor e

inice-cold stalni.ng nedium The process repeat.ed . f her,aliquots.
The. st at nedReRte e ERE dfudtl So GRS sl CAPARUEES Bl B0 P Soven s
wer e anal ysechufigly saminirsd fp Delbedblsanoddd Eapdps appdiop (DMEM)swmpplementesht es f or

populat | ot kS chEeeyBR P PRceraiR ettt off L8 L S (RSB P et on

was col | eddyedefoar differentiayiom agleyisiests,diikh5 tcbids was plackl ie ad-vellrphadsi ap 60866

re-suspended in npl et e diumfor fur r,experi s. A || nunmber of
ol To_ 02 ST ptOaSIRETY §) St mar Bt ot deofiy ST ellhS s RoPT Fillat ube

Wi th appr apll iiatl@o adagrt @figre Medigh. The IV yinipRecyted dBRRNtiatival dondlt(Rs wdr@ 0.2 nl)
of supplemented RPM 1640 was added to the recovery tubes in order to m X

with the BSpfddydsmprias ded srptbiedivnap ispadinesele te‘?/ fidg el pppulatimg &t

sorting, My gResbheoiigaeno®telk9eovar ad nfahd ;m ek pihedar 140 cols Rf each
sorted cell sanple was diluted at 1:10 wth staining nediumfor reanal ysis

to verifywell & 19QniliKhe sppdasd ewiyrempecium wap suppigansntsdwah aqditives & progoted3 40 ml  of
FCS . ] I i f ' f 7
per m .r@}o@l %@Eg‘%%,eﬁ%gﬁkﬁly%ﬁ&@ﬁﬁ@& ang ngmh (gl\gﬁ]%ig%}ji ﬁg—ﬁésn[ Iiygaghon for

mn at 350 : s‘were then re-suspen andard tissue
cul ture negiinlintinvitfogew)f fiugiaentL-Zelt| 5 ngénle (laviioabl bymarhély-6wet d Ocegimi ed t o

det er m ne,yi: raf.i | a Sprl | ed with i - human
Coi o 1 T nf e 1B G g 6 ol BRI 2005 Bl MR- AAEl,

profil es ofmamuti?at 28mglnygingitogenofl3dgaiDii 20 ng/ndéInivirogend, G sellfdarakd s ar e
shown in Ei S . 10c. The celd ~purhty, 1N the fractions. exceeded 98%
for CD19+E‘8%}JP§ ”§%“§b(8§£ g5 Eur(r:]ae *]“33 #’Hg ”é%?'m"ﬁg%éﬁd aﬁlﬂrﬁ £ rE/'Stpgr%glfi |l es for
CD19+ andCime mmAbedt I5ugfmiqelopeHMAb S, 8D Bibadahcse Mhe edaennedlhywvasirgpldcad t 0

obt ai ned. " 573 MO Fa DR U BRET TR AT e e REMIG AIET s col IS

and CDS np@agd. vehe( Ran-Y&hkerdBt Gelld Srofr GIMSHKINEM 1 UMTISLIIGEY.5,C BT - B DOH TS-
were prepared from unbilical cord bl ood sanpl es as

Mononucl ear_cel |l s
descri bed‘MTN-ie%ﬁﬁY‘nTM:@“i coryol Hliuess éﬁ'?gg-l\é@i‘“ ALV Ve Fg\lﬁé&dlﬁ cel |
sorting Vasin®ewtiomoed aiionarFcheiis affi-CD19-PE and mouse anti-CD15-PerCP and

analysed by flow cytometry as described in Section 1.3.3. Figure 18 shows a typical staining



the isolation of nononucl ear cell population. In this particular exanple,
sorting of CD5 negative (na ve) B cells and CD5 positive

(anti gen-weperd/wmed) B cells from human unbilical cordprbiraadoivmericarri ed
out using a nouse anti-human CD5-FI TC anti body (BD Pharm ngen), a nouse
anti - human CD19- PE anti body (BD Pharm ngen) or appropriate isotype control
according to the nethod described previously (Section 1.3.3). The stained
sanpl es were anal ysed using a FACS. At |east 20,000 gated events were

anal ysed for each sanple. After setting appropriate sorting gates for CD5
negative B cell popul ation (CD19 +CD57) or for CD5 positive B ceil

popul ati on (CD19 CD5+) popul ation, a nunber of fractions were coll ected.
Figure 4 shows a typical profile of the sanples stained with nouse

ant i - hunapro@Lg HEiseK B tTsecudinte wilurfgdh Bte CDhe qedls aftmtimlgeedafiff@ergiatios i n t he

sanpl e rapged, fypm 2% and acel | fromQ0.8 to 7.2% of
total ci rgu ag SiE{]PmIp)f}l?%%(s)'(]%%/ttées?af %ﬂg%ftggl a ﬁ%d?]Hgg'q@E'gocgﬁrfs\?e © non-

(anti gen- edpeni e¢ibedyre Ftadel | sitta ad i-CDmnnE€DaFI e ifatad e)f antiddd-BITLCr ¢lor hunman
unbi |i cal r pQQd peegr cells were extra om unbilijcal cord
bl ood samHﬁgéla%Jg (rilga1 "%M;};g?nﬂ#grpﬁﬁé:tuﬁ[gﬁs a8 uﬁfe%n(t:'r?f?uﬂ)néiaccl&ﬁﬂ' eE:: ?So'ﬁ’g% .mﬁ{.ei‘f

Fl uor escentatiadb19-BH.ai ning fol l owed by cell sorting was perforned within 4
hours of the isolation of nononuclear cell population. In this particular
exanple for sorting of CD5 positive (antigen-experienced) T cells and CD5
negati ve 43di Meyaclerisatibs of CDMY' Tughegeneratid frea HTOAGubéso0d, was carried out

&R
using a npuse ant. - n - Fl anti body . har m ngen), nous
anti - humang'“ -OPJE"%WE&S@D?%W %59? Hﬁ‘@ﬂ%“ﬁ)?ﬁgﬁﬁtﬂw i"&‘feesqr?gtc&‘r‘bémgont r ol
accor dijngﬁfrllthel{ nex lyved fwlzl}soafeélcmlallkeld,e§ﬁasénbc§d>fm-eflaecﬁusﬂrazhg&rg@sgaﬁdolmngtiéhaB) . The
stained cells were anal ysed using a FACS. At | east 2 gated events were
anal ysed. PAFASteEEHCS syrY a@éﬁ“@%"%z)tbég%@?mf‘w %‘Hﬁilfé?f?“tFP'%¥‘fo@gf§‘“€6ﬁqsai ni ng either
CD5 negative T cells (CD3+CD5") or CD5 positive T cells (CD3+CD5+). Figure
5 shows a typical profile of the sanples stained with nouse anti-human CD3
and nouse4drth StirarreesioanioBsaBeg! merkedetivel y, the sane method used to
recover apgh1anghy 3&ivel SiodP B FpRAP dtiddnl IFNS chiRFeLRER BlRe hhdhREd ikd} dgect i on
1.3.3. The percentage of T cel Ips in the sanples ranged from1l.7 to 13.5%
and CD5 Tewssrign phHgdallavipgnmylesulenon theeld puiase fitheri xeluteate axnrggshor y t es.
1.3.6. | spbaliRR 0B B dr¥imBorgt fo? B RAtin¢ALRACAN.- KRt LIRG 1Bike BldikuRased on
CD 20 and CD 72 expressions from human bone marrow nononucl ear popul ation
Mononucl eassociatd withi-micssgletudin edhidhhays peridizadirale v antigengrasensationt GB L0
descri bed py.evi ti . 'S e- ¢cel i.nLng
f ol | owed bszr l%eh%@l%%?tgﬁg&v\ggggé} 1?%319 me l-,-vr\ﬁR %’%1]%)}}#? Jﬁ’hgg’? g o%e £ %é%ﬁ@gpﬁ]i on of
mononuc!| eawlecdt:l CIRIpubdiesion moBeae rimepseainmh watntei B gells éhichds respansilcBocel | s i s
descri bed,prgvi Voin.Section peehkicall v, 10 mn i se
anti - hurralraf %%7’5%%%% é‘% i'Bfg)%)f%(e %%mgfr{g?erlrl?’ng?%% é’ﬁllcli ag%vaﬁ?"’of(:[gjoma)sugg#
ant i - hunmadiffeioR(at BE aad te-sidoylatidBOnRiesdnh ngepy seitclappaaipescaing B sdksyfpen cont r ol
(PE muse%éé%%b,,suhac%qtﬂdb%gi] ) were used. The stained cells were anal ysed
using a F S E &S Bl nag g%\ ‘eswere set to collect fractions containing
ei ther CD20 positive popul ation conprising pre-B cells, resting and

activated_B cells, faolljcular dendriti¢ cells,K (CD20+CD72 or 2.positive
cel | popuf %fttﬁﬁrﬁ’ur@ﬁ?p?békn%e”égfrl"ﬂfg%'o ?ﬁ’gm‘%@fﬂ;ﬁsv@b%%c" Pfeégfiﬁ}éﬁ%l'adg cells
(_C:Dﬁ0+CD7Q/itIn quﬁé glut’iéluﬁaié &fﬂ])?sm]tﬁoﬁetampil-ﬁ&‘an pmlz():}‘j(l;lzﬁcofmdmﬁ_aaﬂmmhes st ai ned
wi th nous uman an nti - huna n i es. .

Eff ective l}’?%ﬁe"@aﬁeﬁ% RiVis] Qg%gﬁ RIS iaﬁt"g%@?‘? EP%E&%% RaweAbried to

recover amﬂn@rrlabzy{sel@htoagé @fiLHu%anTg@iPEadnHynoua@@;gtpmim@tlﬁmﬂantﬂb‘agwef bone
mar r ow nononucl ear ce pop. tion was positiv or_ bot 0 and CD72;
6-12 9% of (el harmipses) ﬁnflﬁkﬁive?hfoﬁamem%tpr%@iﬂa%efolﬁj%*fedca_fn scribfe in

appr oxi mat&kiyn HIMRF @1l PRSiterd. VIab kO sufdadis@M phendtypic proflls f Btiaphditcs hynocyt e

subpopul ati ons by magnetic bead sorting
derived from different HTS cultures.



Using the MACS CD4 Multisort kit (MIltenyi Biotec GrbH), CD4"CD8 double
negative thynocytes, CD4+CD8+ doubl e positive thynocytes, and CD4+ and CD8+
si ngl e pospt2owel4idvgnocyte cell popul ati ons were sorted eat/AaremviddTig to the
manuf acturer's instructions. Briefly, thynocytes collected using a simlar
met hod as that described in Section 1.3.2 were incubated with CD4 Multisort
CD4 m crobeads for 30 mnutes. After washing with 5 nM EDTA and 0. 5% BSA i n
PBS, the | abelled cells were separated on magnetic colums. The positively
sel ected thynocytes, which were retained on the magnetic col um, contained
CD4+ single positive and CD4+CD8 doubF2 positive cell popul ations, whereas
the CD4 depleted cell population, which was eluded through the colum,

cont ai ned CD8+ single positive and CD4 CD8 doubl e negative cells. To renove
m cr obead¥akle SrPhenetyfidhnplysis bf CBILY cHigacratdd Gokl HES puBdlyingpi®id t he cel | s
were incu Mul tisort release reagent. After 20 m nutes, the
di gesti onglalté"sqmtge“ma',mart]d the cells were |labelled for 30 mnutes with CD38
m cr obeadsHTThe CEdst(gRB+ do&ﬁbfbfe:m@&l(leﬂlvExﬁr@syﬂgcyt es were obtai ned by
positive sebectl o& ¥@er ea s ves
depl et ed BMpopiPa i
for 30 m nuMes 1w 5 CD8 m crngpeadst After app yi ng ibabel led celids an a
magneti c col unm, CDB+ single posi ti ve cellscould be separ at ed from t he CD4
cD8 doubl KH&ati V0t hynocy®. The purities %f thd% our <diffed¥ht <l

t hynocyt e grrpbpopubgt i ons wengy evaj uat eob by flopow cytigoetrigc analysi &1 The
accepted purity was nore than 95% 1.3.8 Isolation of CD54 T cells from

human t onsStBE. Ivofdnucl ear ¥ 1s fere e&t ract!éd frdfAPhumén t ond?d s<lsing

t he met hodkgle¥g i e i n Secippn 1 3. 2. she fliyoresqgpce-gel | stg nikng
foll owed by cell sorting was performed within 4 hours of the isolation of

t he mononutT®ht c& | popul af?on. 54+ I cel 1% (i ntl8Pcel IUl ar d#hesi on
mol ecul e- JWQM»yCA% ) were gkt racj]ed frpm t hgy nononRyg! ear<1t onsbél arcel |
popul ati on ) ) : Phar mi ngen) and a
nmouse anti - human CD54 FI TC anti body (BD Phar ni ngen) or an appr opriate

i sotype cQpt as
doscr | bedy rieGeaier §HESER, AL of Solup AL Gk FELIRLE s
The sort i adturpato€ 56k VEL2NE andbMEBTdect fractions containing either CD3+ T
cells (i.e. CD3+CD54 cells) or activated CD54+ T cells (i.e. CD3+CD54+
cells). Figure 7 shows a FACS profile of the sanples stained with nouse

anti - hunaWh@DBITériﬂBTﬁ?u@eulamﬁns dbnivedrorigiDady fromi @i R sells Trege GBreddekIB wer e
used for KSheatian of .HISH wher ea tlvat +.s used for
t ransdi ff%r gn? ati |“c1)°nm§>?m§?°“§]§rr'1 he E“’%@% SO mgt(a]fehalgfJ a’"? Wﬁﬁﬁ cells
consti t ut edls tWeee deagotdi Gwe(n BRYFhesd ctmumsralsoloeatam@cbinbaa ]g§o;bcattﬁel célisaafiet onsi | s,

only 9% wer aps ection. o

Iyrr%hocyt es%sgt??”él iatlonﬁj k}%%éhﬁ @%urllﬁal g ﬁ“ ?ﬁ‘e S larﬂ’?%ulrl:aqﬁn% 3) were
seeded at toailﬂéimﬁla&ﬁntoéddceém Blclllmﬂlpmsmﬁce%. round bottom wel | plates
(Corning) coated with nouse anti-human CD 54 anti body (BD Pharm ngen). The
cells were cultured in conplete RPM 1640 medi um suppl emented with 10% heat
i nacti vat €kt uppcadntowl IJE0Forttad B VdurRceSatidiker foBJpre-BGedizoéddile) wid 100

e bt eEbRetrihes of G4 edgct oar qreghe Sa suTiee, aekery cn S VAR adiel oo wer o

repl eni shagnbly staRrbaeid-&akfiondf GG’ 6alls i MoPRdinivepMeR/cels.t 0 3 days. Cel |
viability and counts were evaluated in triplicate by trypan bl ue excl usion
usi ng a henocytoneter. At day 5 and day 10, cultured | ynphocyteswere

har vest edy, 3q@smﬂtyttwdmréd},aﬁﬁ$ agdepd ysed by FACS using nouse anti-human
CD19- PE, nouse anti-hyman |g TC. or nouse antj.- hug{an | gG FL.TC anti bodi es

(al | fron?PBIaPHAr thengiyyes WVF °§E’%§F‘i’ut?@s5 mere ofc Hrwpagcsharide 1Sigg1b o each

anti body pekard>sl 1 HpnesfidsSart 1né1.Q:@ pmsihaaéehl Rfmdthe. %@étyoefgm HAPNEG e 95% of
cells were doubl e- ne?atlve with markers set according to isotype-nmatched

negati ve tWhtitsH fat &l RiTAg lyrdojdegiltsres bdd’n%t%ﬂdﬁ‘idn%L]@éaEF"tge?q ELBdwelbbr i s

?gr SOSXS: %ﬁ%@galﬁ:ﬁ ngtl.%r:lﬁ oYt?é'dsgoaﬂfjf niﬂpﬁlr}f‘éﬁ’%nt%rd%s AP REndDY e ly'agan%’. @O to




Typical profiles of IgMand 1gG positive cells in the cultured |ynphocytes
are shown in Figure 8 After 5 days in the culture 18% of CD 9+ cells were
| gM posi twoeosvidi®nl y 1% had detectabl e 1gG on the surfa&ce/Auzhevmwedsaft er
10 days the percentage of 1gM positive |ynphocytes reduced to only 2%
whi | st the percentage of 1gG positive cells increased to 15% After setting
appropriate gates the I1gM positive and 1gG positive fractions were sorted
out. IgMand 1gG concentrations in the culture were determ ned by a
standard ELI SA using 96 ELI SA well plates and pl asti c-absorbed
goat-affinity-pur ified antibodies to7human m and g chains. The bound

anti bodi es were reveal ed with HRP-conjugated sheep anti-human Ig

anti bodies. Al antibodies were from Signma. ABTS was used as a substrate
and opt i chdundensdbhadiee sveneregeatrdasitly BRP-abnju@BednsireepTaulbiHminan dgantipiise Al he

| evel s of an t J he. B | e alter and 10
days. Tabfrg%%&ij%g%%c%e?%ﬁ gﬁgﬁ%gkl\ﬁgﬁgg?lé d%@g&%@?ﬁ%ﬁ"{é{‘r‘p egsé@e?éy egeul ture
The produckisoredat 40gM. dabk iorebadwsafhaeges5n dhgnstypiv frofEle ol et Mkelisadisr | gG
production_incr . EX 2. mat i ¢, cel ok sation . eral
et hods. oPPo0fs. i Y. TONE 7o reup B kB ) VN80 RRleRRY T W e

i ncl ude biynpaseytaaltuteiafien dagl 7tand ddyal7. exanpl e, a bi ol ogi cal net hod usi ng
fusageni c virus such as Sendai virus (Kohler and MIstein, 1975), a

chem cal means using pol yet hyl ene glycol (PEG (Wjciezsyn, et al, 1983),
and an el @able GCRllentBpleamhalysis DOCPI¥ AR cdl afteedtihsulgdim With ARS  Zi ner mann,

1993). Eae—@—ge&—WLﬁhe—%—am—nﬁ@bﬁ%d—w—l—s—of
interest tolPe revei@bly pét P& Catlytxrse UBri di se. Regardless of cell

hybri di satduatrenet pdg+ ment i onad abpye, Evm essEIE | @ADL epD4ar 1gIN 1gG

princi pl e,_Lgﬁw_Led_Ln_cmde:_ug_aam_esLe_ceu_h;dgLLdLsau_au_LmsL_Lhe
pl asma nerdbMhés 8% the cel 1¥9to Pe hydtidi sed nustl®Be brbught 1¥ht 61good

cel | menbrapgy.soni@ect. Secongy a reversi bl e ky eakdqyp of <fhe phgpmag
menbranes at the point of contact nust be sinultaneously induced. For the

el ectricalkKBEI| hydridisati &0 nethod, tHe cellls of Pfterdst cafll be4brought

i nto good ggt4E jmeghr ane confgst by using an algt er ngphng- egrrenggel getric
field (AC field) with an appropriate field frequency and then be induced to
hybri di se WBEN-& h8y are expdded td a st el®Bctri dOPul sé5si nuBfandously
with the Agrii el dgy To el abogate fuythers the gl ectrjgal eell hypridisation
i nvol ves the foll ow ng physical phenonena; dielectrophoresis (DEP) and an
el ectri cal WBMeAkdeWwn of t he8pl asmB cel I8 nenbrldnes. 18P el eét r ophdb esiZzs ( Pohl ,
1978) i s a phenmomenonwhich—describes the—novenent—of—dretectricparticl es
such as biological cells when they are suspended in an appropriate sol ution
and subj e®he teducsiom grrumtiefsarf mindE GEH @ Cealls ¢n HIT8IKBOéul@mres appd bpatirded i equency.
|t 1S vel b focHiEl el DAl he IGRPAmRE FEDYS GAlBE.desclhRgRAs 3 (1)
translation or mgration o i 61 et T ¢ parti clrées, Tor exanple f{ el d

f requenci bgabéicwaeninCCI340 @Psilvaredlane wel af Wg& bedroe cBii2 Thelnusbasspéarded i n

100 nM sorbjto hawor asi | 1992 n ii),rotatio i el ic
particl esm(iikfﬁ%é[v)\é&j}ﬁ" pcﬁﬁs TQ‘B%VI Ctﬁt lfe)s éggﬁﬁérga%ﬂ wﬁf‘é‘ls%' n(l;lg%](ﬁeaﬁgi%égszabet ween 2
- 10 kil opmitive célkHz) for Sp2 cells suspended in 100 nM sorbitol. A

non-uni formfield can be generated by applying an electric field across a
pair of electrodes, for instance, electrical, cylindrical wires that can be
arranged }rﬁe lamet-bel iiltsQfonﬁﬂﬂ]:tliﬁltl{eﬁd isQi"I@e(gre-Ehﬁf ;ﬁegrgds@uriaim ﬁf&tdﬁ@Btce\I% cﬁelly used
is a paral]el electrode configuration (Figur . In the presence of a non
uni f or m f PBIER CoPER Eﬁﬁswawgtéd g‘lﬂ%'lrﬁéc%"i‘%”aﬁ rlPi‘aPEl%Sé%B?ic.“E‘?re%W fffszs@éﬂasca I's)
to attracictend fanas Nertimed si nul taneously mgrate towards the regi ons of
the nost intense field. As a result, it forns a chain or string of cells
and, in turn, it induces good cell nenbrane contact. It is evident that the

mutual attraction of cells is strongly pronoted when the cells are
suspended




in solutions of noderately |low electrical conductivity. The el ectrical

br eakdown of cell nenbranes can be induced when the cells suspended in a
sui t abl e Wphwiodi4s®bi on sol ution are exposed to an el ect PCE/AIzbBEOMWIIEh an
appropriate pul se anplitude and wi dth (Zi mrermann, 1982). A range of pul se
wi dt hs, for exanple, square pulses of 1 to 200 m croseconds (nsec) is

w dely used, depending upon the types of cells to be hybridised. 2.1.

El ectrical cell hybridization systemlIn certain enbodinents of this
invention, an electrical cell technique nay be used to create hybridi sed
cells, such as trans-differentiating d&lls. 2.1.1. Cell manipul ation system
In order to mani pulate individual cells of interest prior to cel
hybri di sati on, the single-cell manipulation/delivery system described
previously (Section 1.1.1) was used throughout this invention. 2.1.2.

M croel ec N LS | i L-sh ' el ectrod r e, used.

i gur e 20 12 Camtshitedor AERENR GRS sgduRE Ot BISTREHE BE B Dy

al | oy, 12@romoting cbvicomeheart (7). The shaft of the m croel ectrode was covered

with a haematocrit caﬁ—kﬁwﬁﬁeﬁm—ﬁw—&ﬁe{—er. TheL- shape
Section of the nicroel ggkrode via® "€BHPIYUPSH XB WFftow a consistent area of

the surface of both the horizongal and vertical Sections of the electrode

to be exposed to a nmedrwiwor W—ﬁ—e—s—%—m—i—@%@%hamrasi | pa, 1992).
Prior to the cell hybridisatiof®hfoc®¥d7 i cd8%tectrodes were nount ed
on two fine m cromani pyhvakars, 29ne Ty eachy m cr gel ectrode. These

m cr oel ectrodes were arran%ed in such a way that a parallel electrode
configuration of each EMEVEr 0dé80was Dt ai neti (Fi Qure 30). Each fine

m cromani pul ator was hygraul i cakly dydgven and al hgwed novenent as fine as
0.5 nmto be nmade in the 3\%‘ Y or Z direction. 2.1,3. Cell chanber and
configuration Figure 3KBTshbws®®wo phiQal | el® el ect*?odes in a well of a
standard 96-wel | -fl at - g@tprog Tggpl atg) the ywel |l sgrves as a cell

hybri di sati on chanber in certain enbodiments of this invention. To perform
cel | hybridisation theWiMdoel 8t rodt¥ wer &) subn®rged in an appropriate
medium (1 1) containegywybh the wel|s¢(12) of a spandard 96-wel | tissue
culture plate. Figure_32 and Figure 33 show a top view and a |ateral -view
of the parallel electrode configuration respectively, where, for exanple
three pre-selected cells to be hybridised are placed in between the

paral | el & dEransdifierentiationeof BRISeslls infamacrppagsin be i nduced to align or form
a chain of _cells in the pfre'sence of , an appropriate AC electric field.

| d
Exanpl e 3 T8¢ BS5alp derived feaip His follpwing sniertiaings BEPVIMahan fasentefti at i on

systenms Dge@loBCI.S ia6aleliCR bonbybehitlirg JF ivoNn.2MBt hed dhefehred Wi fRGh I6®irk ONS
provi de exanples of the creation of haematopoietic transdifferentiation

systens ( HEEPMod dhefal copperiaion arsaditpiedde | Q0.9404a2@9-Vieselismer iy Eecell i neages

or cell typRSe Ybs APPRNIchiBE AGHE ST/ ER ! huhRaB-DUhvidtdcheson/MhanamyRes. Each
stabl e system underwent analysis to confirmthat it sinultaneousl

possessedllphdhyitipsen. thagy/aéebhyraan 13 Gvitgewnd 0¢g/md of myBancnE9l BYi on was

based on ghgciaRalyShsngphl b MEAKE CAREIF! (HD Thbdciesls] aRE STBIRT 8f Fi3L
intracel lul ar expression of |ineage specific markers, the presence of RNA
transcri ptlovigpgin) peksgeded pedd-welk-lapiokiemslatesrd A 51l peheelk Erssleeyliyre pgdium

| i neagespegk td J T i t typi cal
phenotyp! ¢ Eraarer R of daaf @R e b plar b STl o Y™ hese
exanpl es aité aj fresh @nevaijguré A9 slndvst morahqdegyt ¢fghe B Srpaittice rafteth® dans. wigreithe HTS

derived f ' Lasels 1 ogenitor, one imortal B
| ynmphocyt éagﬁgﬂglﬁg I m%ﬁaﬁg%ﬁgtﬁggng%@%{“e“ﬁ%& KMV As an exanple, this type

of HTS wagefd BRh SR MbVP it nIu8d a RN rhdNBHY 2ntiTH S8 TRRCC YAl fti-human
CD15 antibodies as described in Section 1.3.3. Figure 20 shows that majority of cells lost

the expression of all markers after being in the macrophage permissive culture for 8 days

with the exception of CD15 where approximately 7% of cells remained positive for the



progenitor K562 cell, one immortal T Iynphoid MOLT4 cell and one immortal B
| ymphoid WL2NS cell. The HTS so obtained was | abelled as a HTS-KMN system
(foll onedwbyoivi®eri al nunber). The foll ow ng steps forcrhan2progoeds of
establishing HTS-KMWN the solutions (hybridisation, culture and recovery
media) and the paranmeters used in this invention are descri bed bel ow.

3.1.1. Cell preparation for HITS-KMN K562, WL2NS, and MOLT4 cell lines were
cultured in our standard TC nedi um (see Section 1.1) and incubated in a
hum dified incubator at 37C, 5% CO2. As a routine, each cell |ine was

passaged every 3 days. Prior to cell Bybridisation, the stable clone of
each cell type which had the highest proliferation rate was established

usi ng the procedure described in Section 1.1.2. In sone experinents,

CD71+- enr moblegorasivtic hogage anarksns Oakyt b ol shldsdwers pgeitive fasded4 andSeareifon 1. 1. 3
wer e used S (o) [ LOf CD71+- enriched
K562 popu gyl; oﬁmf%g%%%ﬁng%g%%ogg‘é%vegtlﬂgoeg@! ‘rjlﬁlé%%sgér"!l%%nts 3.1.2. Cell

hybri di sati on protocol for establishing HTS-KMW A few wells of a TC 96-wel |
pl ate were used as cell hybridisation wells. Each well was filled with

appr oxi mafdilyChemactenisagipn ol maerapkages ganeradel fran WB$ ch consi sted of 240 nM
sorbitol g %ate@mgcrma?éﬁ‘wg s(u@]egt@@)o aanyélls Mefldsn 6 tﬁém')lacrébhggem My( C2H
) (Sigma) and O O (Si'gma), supplenmented wt .2 % bovi ne serum
al bumi n, BSagE Sndsatsps wel pofungtionalipederniagest  cel | hybri di satl on, the cells of

t he pre-selected cl one of each cell type were washed once in a

hybri di sation nmediumfor a few mnutes andtransferred to a well contai ning
the freshddybi Edpatenef atiedinarrophiage malkersas desi gnated as a

pre-hybri - 0 ngl e and
washed ce?ilS # lgg% Iglmeaﬁgﬁ[ﬁs}vg c\ﬁ\/%éétﬁli}ﬁ%rﬂu%tﬁ e&kl%ghaggs Pﬁ%sgte% %%'Jtl on
1.1.1 suchdheteat cedjslhryretaﬂﬁoéaﬂtcehﬂagfsed)fmeeiprcsmoeaﬁﬁDish‘:l @BB@,CCD@@@@MW e
positione t.we |r .Of dentlcal el ectro ch was
subner gedep ? W% o?rf n?r%f rfSHCS %k IP?fcr((p hagesh %lﬁ'r E"S %urgosﬁ’Bz)dﬂgr tec séepar ation
of the el dmved)diem magogage-dtived (0 evdumsatare ib¢lied gvithdd-moman CTl 1641, eve

electrica I y rstl I r AQ) field
with a frggégncg&oebgggngﬁm Et %l I&?Irl?n%]f %dg?r@? arm"&f) Kilovolts
per et er Efsentaully 30 &bnekddifthg \pﬁﬁocapp/hs cdlobed wedesctibed ial eetionotizs Hoslla f ew

seconds until the three ce in ed t ract to on t her by
di el ect r ofHGFEsVLh efgeptio Waéﬁloltgﬁé fgf gpﬁﬁ'g&f%@'ﬁsﬁ:g‘? RS ggzgjomﬁ%used t he
cel I's to makeingeRgto @ltdrnateitianane thaorddactthe ihbedsioadflstriwe sainiig Ahgefdrel N such a

way that K562 cell n th e of the cel | i gnment see Figure
32" or 33) Priofy oy stajne &‘%cﬂtf@)gﬂfﬂ u‘f‘fgl Wi ’ﬁg i R¥'8F \1 éf‘g" ¥ seconds
bet ween t igtopNiCIRPernvEit BRBPRLdiE e lsdiftﬂai ABQNHSS Shdvhtdtcil e cﬁsﬁ 15icehldibe Each

pul se with an tensity of circa 170 and a f 75

i or o- secheed Bvg scppeete guiuses jaw aa%'éfcfwﬁ%?xr’fqﬁﬁg%eﬁm% i 8¢ s second
squar e pubsehe dellQurice fakied &ldM@sn kRBlopide @@Irmhssﬁuéqmlm fRgurandkhighafkeseconds,
resulting in cell hybél disation into a single tri- Pegbrl di sed ceI*l. For

certain eHSodiFtHBEMIY gf Magiophageike Gy ymarkers V\(éi?a'bbsé ¥ 3t cel§ovhes sat i on

of the thrggoGekibs IB0RBE ARt wirakBsitlafo? &b IMBl HPEAUSIY for iCIS64, BYRI fodi Sat i on
of two out of the'three cells frequ entlné occurred first followed by the

hybri di safP8h 1% dereCPht pad d&¥e) for GR1dHnEiven st seiRe afidhesy BRBESsHMaPe puI se

was requi beglestdl HRLRIT IR 6 BA BB 16cyiddRE aGRIkitic BMR r(]béé)sﬁiditfaﬂal si%hﬁn%‘l%
created tri-hybridised trans-différentiating cell was then transterred from

t he hybri BiBatGI3le, WBI8R. €131 and £dBasypeifeinmed uiig g1 prgiacol éféatﬂ@d i PecHori f f er ent
row from §hat | gfe | dms'?%&)m oAb BRI : TRAE Resl REMUG HarIPH i@ e ned 150
m standard T di um (see Sec ion 1. X h newl y established

transdi ff@n@fmeétmﬁ@gme@mphamswelinnsﬁmgame@lwnomum aw@xdulmlem&qtqrmlaln@rcel | per
recovery 70

content, p@%rhgheagen ays.sg%\%)éa%gs (#IPW%P?M&Q%??L?S‘H@P}A% n[gc ?5{ brid cells
wer e founﬂSFbPhﬁgvnd@i&/miShar@@nhmmIshaa@qym'SISt(ﬁ@%e'hichiwbcreptdlr ﬁatlg(é)h event. At
the end of the incubation period, the mediumin each recovery well was
appropriately replenished with fresh standard nmedium This stimnmul ated
cellproliferation of each trans-differentiating tri-hybrid clone. Two or
three days later dividing



or surviving cells were identified fromeach recovery well and were pl ated
into the wells of a standard 24-well TC plate, giving rise to a set of
trans- di fwenrernwi4atoong tri-hybrid clones. Each trans-di f Peraitbataonye
tri-hybrid clone was cultured in the 24-wel| plate for another week before
being transferred into a 25 cnk2 TC flask, containing 10 mllilitres (m) of
our standard culture nedium (see Section 1.1) and being | abell ed
appropriately for further analysis. The entire process of electrical cel
hybri di sation and trans-differentiating trihybrid recovery process was
repeated for a nunber of tinmes in ord to create a batch of stable
trans-differentiating tri-hybrid cells. 3.1.3. Lineage marker profile of

HTS- KMV An exanpl e of the verification of co-expression of |ineage specific
mar ker s oftv4dsk Bbictionsd ghayreieryafion of mapjopbages gefleyatnd FOMOMISAf t er a HTS- KMW
cel | | | nerhagae et Rhirsha it ARe rBRfBRlzce Wohdthibd GPNH 1RAS ifftfr ©

nont hs, the S popul at i on” was glyse for the expression of
specific @El}ﬁ@# f@ép@g@?ﬂlﬁ?’éllwadd pRdugiign of nigriegixiledNO)-neages. A tri-col our
FACS anal ysis was utilised to verify co-express ions of the foll ow ng CD
mar kers: CD19 originating fromWL2NS, CD 5 originating from K562, and CD4
ori gi nat i hbe Phagndvtc Bhility of byad ekessadDly Abw elytoRESY Kivihe ebility tatphegntyost r at i on

and 1 ncubQferepiy sl Rplers (ROLAD, oL A L3RR HSRERERR oAb ©F S
CD15- Per omedlemzﬁwgl/r Slﬂ@bmvemf ingnbatsd anhODO, Bﬁi)nmﬂs eBm| RPE24wdll Ipla@sgbd B0 of

nouse ant tib d| ropri i sot control .
Al l m)useh%m |- m] tk -[%S gsma %@%fm dag(fpgln?rﬂ%hﬁﬂ %’8%?‘{ DA t er
ext ensi Venwmﬁdphe’i@ wnth rﬂuB&S;ent Ip&ydoaiymhhe(dEo;edhle& e eelwwazhlysaﬂieaed agy

FACSCal i bur fl ow cyt er. and est software. Fi ows

Ly cal  PReaasc i A iR TR a1 L1t o s Fdhod 6 £rGPOE Mo HTSKMA
cell's, whesi® 2 neaYBSIPERS, fwa:shechwa@tam la6dlysed HONBw fofy@MetriMDRd abuble
phenotypes contain heteroa E,eous c popul ati ons f m xed phenot ypes,
with nyel B?SH'VBéieﬁbWBrPeadﬁ?ﬁ%e ah$lre &F 2 dirolg s IEWGEFCI Ui g

nyel oi d amdcrzrpﬂagérﬂhwndnrzi&nptwpﬁ;s;uﬁdi@ly,zba% &fthdtells kMWiee bhaotiRnemisy T and B
| ynphoi d %henot ypes .1.4. Isolation of different phenotypic popul ations
fr om HTS- RiFPaihgnd rlﬁfgem\?cel |s were further sorted into six different

phenot ypi ¢ popul ations, specifically: (1) CD15+CD19+CD4+; (2) CD15+CD19+CD4
; (3) CD15+CD19 CD4+; (4) CD15 CD19+CD4+; (5) CD15 CD19+CD4 ; (6) CD15-CD19
CD4+. ThelkoPiopyRyoR &fi ya&é%sessgfbby sultusing ipacrophagedriven d1TSTeds 96t [hg gat es
for diffegoni, d§ 1 RPOMIRE hihsh .wf@r&g\?f(twﬂ doa%otmﬂ,L@muh&aboﬁ%%@l%cm
cel |l popul at| on designated as HIS 1 ahd counted in both and

regi ons; (62§ed@D259r0ﬂDl®lﬂ®E)4wclémlaqoaﬂ)u¢lamb on2ifasli Gfiet edrndght mumwszo and

countedln th R regi.on 19 CD4+ c ation

desi gnat eHlOEO ﬂrﬁé F?IW\I@BEWHE% f’@&“ Y"hh ggt“ﬁ %“ﬁsﬁdeﬂsm @J |58ﬁ§rPHa &15

CD15" CD190. Whamﬂ{yllenanmhatdlmr@lsaSjr@aane% asPOSatKNbhtt tafsbre@enioeds i n bot h

R4 and R3 e |on§ aﬁ CD15 CD19+CD4 cel |  popul agl on desj gnat ed as HTSKMN

5 and coufHmEFs; 30d ihsasgenseE SRY “P’e‘{ﬁséﬂg‘:te‘t’é)’mﬁfﬁﬁ tecipsflgr. EPSonetiatio pul at i on

desi gnat egf e v}ﬂ Set&MM@l fedifl 2 GiRbr@eskBn BRI isRA adRdiuf nifr ROdta1AGd BBkt ed cel |
popul ations were transferred into fresh cul ture nmedi umand grown as

separ at e CHISERIR igdesr 2hoped]STcaell afler behgicxpesad o ?F?érofﬁhﬁﬁetRF“BFS‘éeach cel |
popul at i opedaSs pYsfukddi fidic bRE H redpsh wdllardArdilhteWniiFRccept ed purity of
98% 3.2. HTS derived fromone inmmortal myel ononocytic progenitor, one
primary B | ynphocyte and one primary T |ynphocyte -HTS- KBT As an exanpl e,
this typeg@fmpll§ was created by sonmatic cell hybridisation of one inmortal
nyel oid ce erived from K562 cell line, one primary human B cell and one
primary human

5. Transdifferentiation of HTS cells into different cell phenotypes by hybridization

with cells of mature phenotype.



T cell. The type of HTS was dubbed HTS-KBT foll owed by serial nunber.3.2.1.
Cell preparation for establishing HTS-KBT The preparation of K562 cells
prior to wbeonvgatnon of HTS-KBT has been descri bed prevcowdl2giofo8enti on
1.1.3). The primary cells used in the creation of HTS-KBT included (i)
mature B cells (CD 9+) derived from spleen, peripheral blood or unbilica
cord blood; early B cells (CD20 CD72+) derived from bone marrow, activated
B cells (CD20+CD72+) derived from bone marrow, antigen experienced B cells
(CD19+CD5+) derived fromunbilical cord blood and (U) helper T cells (CD4+)
derived from spl een and peri pheral bl 66d, anti genexperienced T cells
(CD3+CD5+) derived fromunbilical cord bIood CD3+ T cells fromunbilical
cord blood, as well as double positive T cells (CD4+CD8 ) derived from

t hymus wele furéhen demorsiepie rthariseisasilityTab TS cindtiis dnseasitiviyr foolie maehapisy of ynphoi d
cells fr Ofﬁr}ééﬂel‘%ﬂﬁatlo}{mwﬁ% thS H¥S 2 MPRerB S ?&1&1&%%&%@%&?&&%%‘& gn
Section 1 ybridi sation profocol for establishing HIS KBT
The cel | #afbrlhdisame istacpr engdsl bs emplesedafiritesns-AlfferamixtigTeells of dificieat t o t hat
used for @%%ﬁgb dshment of HTS-KMW (Section 3.1.2), except that the nmedi um
and the A ctric fields and pul ses varied. The hybridi sati on nedi um used
in these experinents consisted of 230 MM sorbitol, 1.8 nM KH2PO4, 0.5 niM

G2 20 1 MDA RHTRG Ar s T CRUTRERCER S B RRL RN i M 0.2 %

a train oprimare€Ds§uBrdl pul ses at a 3-second int erval each with a pul se
w dt h of ren V/'m w t ched
on conti n%geug Irrgeqlgor and(s)E}Rm ﬁggsei(;:poﬂ ?tlgh%t Wegre (A Ioerttlr@% ofer?rhlaﬁ?gnm?d square
pul se resGDB#] n’g" catls tie ehyﬂnlcaldmesklahjbmdnsmtﬂom h;@ecnﬁdallg, tedls pfeudeubéom HTS-

cross-lin e .inc ti ecover

pr ot ocol sﬁgjﬁsga@ﬁ'gﬁyg{) %e?lﬁ?e%es‘frﬂ eﬁs ?%Ir gﬁﬁ, E&é-%ﬁﬁ {Sd‘)/ as bee%
descri bedcerbls)ewsmhym(SSaninl 1N3.3.4hd HTS-RBTV'313 (.CtDm)é@B'fﬁaafeldgrdepcrrcbfed Ine of

HTS- KBT the verificatdion.of co ex ression o I. ecific
kors oNCERY Earr i Sre ok R Rinpn RO G SR E R, SRS IR S of £
of | :-ITS- gBﬂfDGsb@e{MNeSH k&iﬂ? ]Esbﬁmi @Q@esir:]rr‘ﬂéﬁ ik Sdctioy GB?Ivdzr@ﬁdeﬂ as QRRrdaraf l[TjEIS?lﬂ mat u]lc’ e B
ce an ne imary..effector, T he .C After a HIS-KBT ce ne, for
oo RaghsD kTt it Bt e P A e e e SRL IR ot P o6 T ey
mont hs, t f@reg@intink IHTES (\S@SSeajﬂﬂlBylSE)dAﬁafthé fb@ulﬁh@}ﬁybﬁi&s darad sthblﬂ&ﬁe@&weseDECi fic
CDmarkers The ceII I—g%?KBT [ | Iinée were abelleg\g‘ dofé

ant i - humaffaieigned a%\?l F“BB‘H‘F %““H’éfi“ﬁﬁ itipns (g fectonde g et analysedfat cr i bed
in cell pagpad atdrien dxpfe@giori %mwmg Fto‘i@:‘bl Qleschs@pud ®Bctibn31.33. Al @ucen 10(d)
shows FACS profiles (CDLl9 a HTS-KBT cell lin

s a
establ i shwp?n%ao%gawsfﬁ@%rfﬁweﬁy@ﬁ mdawb?lbcpéﬁ angh, beeame, L3y V‘ﬁ&éfl s.
Typi cal | ygvidBES b hﬁé‘re?%%@itw@%'xﬁxﬁplh Nn Fisihe 244! Rlyewsrt ORshdringeg@a Hf i - hybrid
expressed CD markers B and T cells with the density simlar to
that of paPéhexpressiormly bied] 134 0° glls per HOONHraligtotpwereilabsllesk withr morgganti-

establ i sh r A0k, | A
anti gen- eﬁ%gih glggctggﬁdynpho[};%gcg%{ﬁhrﬂélgcgep ai']ﬁ%q %\@?llﬁlh%tsﬁgﬁ péon%c&ln ment a
HTS- KBT cas desdribaé iriSeckione 13 8r(belatien ¢f GRHA i Teadlak Tonnwhibeonbcat psited for one

antigen-e 0 d T cell was established.
Thi s varlgﬁs 4 }aﬁgﬁ%t‘%éﬁqgw ﬁ?eg%%%ﬁg%ﬁg@gﬁg%ETAE. The cells were
anal ysed for coexpre55| on of CD19, CD3 and CD5 using a FACS. In brief, the

cells wer beI anpt i - se.anti.: human
CD19- PE o?zrmrﬁ%seélﬁ % ‘% "m;&ﬁgdmselsfwusic%lﬁ%ty ﬂ'é’ggélrrzﬁn%"rg{tocol s as
in cell ppﬂmaryalgsacrepng Brcellso cell hybridisation (Section 1.3.3). Figure 11
shows FACS profiles of cells of such HTS-KBTAE cell line. The results show
that 5-10840% thg HER B0 CﬁaU fo@&’@hﬁgah'rgnsurbﬁ%p%ﬁaﬂg%cb%ﬁ B v&ﬁantl gen
exposure by maintaining cell surface~expressiadon o ecu e ilst

bei ng posdiffereatidtog lmnowhcmwbutﬁml@ sédretmgatell§. FERY-K8BVoofe ICHngle §BYI ve cel |

popul atio 0p%%tlgﬁﬁpdfegc%%gcpm%&%n%.}.&,WEB(F@}?S ngﬁ% poptﬂatm%?dés%e)d nt;mr kers.



3.2.3.3 Isolation of different phenotypic popul ations from HTS-KBT LE The
HTS- KBT” cells were further sorted into six different phenotypic

popul ati one,20specishi cal | y: (1) CD3+CD19+CD5+; (2) CD3+CPL9IDRB10/00¢aA%
CD3+CD19 CDb5+; (4) CD3+CD19 CD5 ; (5) CD3' CD19+CD5+; (6) CD30D19 +CD5 . The
sorting regions were set as shown in Figure 11. The sorting gates for
different cell populations were defined as follows: (1) CD3+CD19+CD5+ cel l
popul ati on desi gnated HTSKBTAE. | and counted in both R2 and R4 regions;
(2) CD3+CD19+CD5 cell popul ation demgﬁgat ed as HTS-KBT" and counted in both
R and R3 regions; (3) CD3+CD19 CD5+ popul ati on desi gnated as
HTS-KBT". 3 and counted in R4 region but not R2 region; (4) CD3+CD19 CD5

cell popul ati on desi gnat ed HTS- KBT* and counted in R3 region but not R
regi on; (8gctiomd ?E@%BTC&KC%SQ%PPWW%GI@W&E%“ ectiarS-KBT W& 5 and

counted i r el

desi gnat egsegegrmjl‘iﬂ'lrl'fs IEG%BSJ% l{ngﬁjd@]gg%%gatg?ﬁlt@@?% 6 Ig@gﬁ%&&?\é B%(Q)Irlst ed cell
popul at i oifglatge pedaserid fre¥ackien |.mwgrefuseksis a@gmrpw‘@rm lgmc@:ﬁ@gd?r ealin Thss
separate gplititi e waqei';atm mledﬁy kvtayés bRt k8RS as @Iﬂ%s&%r {n¥ cgefatlcﬁ?mh cel |

popul ati on was verif |rrrre iately after 'sorting wth accepted purity of
98% 3.2.8fthe mﬂsmndmgMSaécMcrnbﬁcsml@mms& bBI A el resudiingdwbr idsrheeamanl

nyeloid c i

umconmi ¢ Sib'er P Pk At S A0 PR BLLIBE KOTOUIN ARSUIARe |
derived fAdnHE8I dubpppblaiichiss transetiffertntioted K580, rrmneerTlostetHeir(BoamlHI magyesi ti ve
for Y | g, D20+ and
CD72+) O SBbreT loha s B ELRTLAYINE, BN SR JEEINE B e E 2
was desi g%Blmdvsasremsﬁnﬂaﬁﬂ'mamﬁheofaaht-dnffa&nmtmga(IDS’eI@ITS-KBTé%AI eedrsrﬁss i ons of

Cch4, CD8, HTS- KBT DP cell s
were of ¢ hor AR Wi GRAR RethARaGRY et RE s sPerrnb s of SRAI TP coa P
and rmusearalmk:qulhmmfsﬁiﬁ}m{gm.'rc anti bodi es or nmouse anti-human CD20- PE and
nouse anti-human CD8- FI TC anti bodi es or m)use anti - human CD4- PE and nouse
anti - human, CD8- FI TC anti bodi usi pr ot ocol as descrl bed for

i sol at | on?‘eﬁ SU,BFfP%ﬂ?t@OﬁnRE/ Ffﬁ??o‘?:‘ gtla(f@gl&f?qbw tﬂreg)’veremngleﬁ»q—sl fanthe RrsHRnCER

profiles piv sHEG @LlISBTdeJaB.&elehﬁler (Iéaesacﬁesmhuﬁ T(hs@alsﬁwele&da@h Bhgwed that
99% of HTS- KBT DP S expressed either of double p05|t|ve T ceII derlved
CD4 or CDRUSH PG wel ga‘a@a&%‘%eﬂi@és 8- vellognd culieed wndgpstandgd; sopdistiPyet £ or

and 88- 89614, T8 kdsBitsWRE Su@hri@d RPFIBIE B EELRNakDR gildh £06Af+ SDeTenEL! | S, the
expressi on of CD4 and CD8 was concurrent. Wil st being positive for CD4
derived fEFRCEGIDIEASPSERRve t hynocytes, 61% of cells were al so positive
for CD72 derived fromactivated B cells of bone marrow. However, 94% of
HTS- KBT DB popul ati on expressed CD72 on their surface. On the other hand,
31% of CD}Bal;ﬂesi Rriodectioaloff human dxyirand 486G bCEPIE T TR afftet ahnsdiffdrentiadion CD20
positive ﬁ?eﬁ él was 39% 3.2.3.5 Isolation of different phenotypic

popul ati o f¥8m HTS- KBTDP The HTS-KBTDP cells were further sorted into
fifteen gHffBewlané phentdM produgidpwhat i ons, spleG grédudlidnywhen hybridized
CD4+CD8+[CD20+CD72+; (2 4+ + 0+CD72 ; + + CD724; (4)
CD4+CD8+CD2CTCD72 ; (53’3"@@%‘11%@4 pa %@I&Q‘%g%&cmz . (7)
CD4+CD8 [CD20 CD72+; ( 8B celb@§~CD20" CD72~; | (@@mICD4 CD8+CD20+CD72+; ( 10)
CD4 CD8+CD20+CD72 : (!1 1) CD4 CD8+CD20' CD7R . (12) CD4 CD8+CD2Q" QD72
(13) CD4| BBS-Kedpoh-co7p3121284) cD4 cD8 CDR0+ASY, (15) cD4 cD8 Cpdo CD72.
The sort[NFSIGHCAS Wi gSEL as snown T FgHLg 712 The sorting gates for
different_cell populations were defined as ffollows: (1) CD4+CD8+CO20+CD72+
cel | popuH&SiKIH tési gh3d&cd HTS- KBT DP. | and4dddnted in all three |regions

Of R2 —andA MNo. {2 r‘nA_Lf‘r\()if‘mnim7’) el | noantl at 1t on Aoaci anAat d as
N Aaimg \U, \L} O U T UUT A\VA Y] I | PUHUI alt 1T UIT UT Ol Ullulb

HTS- KBT DP. 2 and count ed in aII three regions of R2, R8 and R4; (3) CD4+CD8
CD20 CD72 + cell popul ati on designated as




HTS- KBT DP. 3 and counted in all three regions of R2, R5 and R9; (4)
CD4+CD8+CD20 " CD72 cel |l popul ation designated HTS-KBTDP 4 and counted in
al | threewoegioonsssef R2, R4 and R9; (5) CD4+CD8- CD20+CDP2¥/aarbio/gqooqpal ati on
designated as HTS-KBT DP.5 and counted in all three regions of R, R5 and
R7; (6) CD4+CD8" CD20+CD72 cell popul ation designated as HTS-KBT DP. 6 and
counted in all three regions of R, R4 and R7; (7) CD4+CD8 CD20 CD72+ cel l
popul ati on desi gnated as HTS-KBT DP 7 and counted in all three regions of
R, R and R 2; (8) CD4+CD8 CD20 CD72 cell popul ation designated as

HTS- KBT DP. 8 and counted in all three ?egl ons of Rk 5 R4 and R 2; (9) CM
CD8+CD20+CD72+ cel |l popul ati on desi gnated as HTS-KBT DP.9 and count ed in
all threeregions of R3, R6 and R8; (10) CD4 CD8 CD20+CD72 cell| popul ation
desi gnat cBxEmPIPSKBTDP 10 and counted in al |l three regions of R3, R 1 and
R8; ( 1 1) CD4 CD8+CD20 CD72+ cell popul ation designated as HTS-KBTDP. | 1
and counted in all three regions of R3, R6 and R9; (12) CD4' CD8+CD20 CD72
cel | popubaé-differpatintiomelanatare BlynietytBRderived fioncH b el vimextlopure ity ee

regi ons Og“’ﬁg ﬁ@érd““ﬁ’ﬂ l%ﬁdié ) CD4 CD8 CD20+CD72+ cell popul ation

desi gnate counted in ail three regions of RO, R6 and
R7; (14) C€DA9'CBals QRpigedChvR HE$4WWdudnalt HOB-WEN [y prat exdtuged HTB- IBFhaBP. 14 and

counted i oﬁ’!o ing ‘th&fonhfe p%e& l @q lRZhOV\(eEISQn % ‘fj%%o Chr2+
e L33 "8 s

cell popufatiornr designa and counted I'n “three
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condi ti ons n wWas verl iately
after sor (sem@eamh . Taht)emm extiep tor cctnﬁrmfthé)&%nﬂﬁreﬂnﬁmarmdoessomltlaiES igleheisyed from

primary ocC en . and rlmayT
I yrrphocy'[né"ﬁ r}W‘%\/ﬁ lﬁs“’ %?Eé%lﬁ% b %Oqofﬁ% 5691‘"}/ @2 O%We%"tv 8“2)%? somatic
cel | hybr ddtrstaet iioRecdibn mnenqbaﬁtairﬁrdylymiyehm dﬁltﬁl’ﬁ@@&mliowhecfkedi forelik tfaneoripbone

marrow, one imortal cell line and one
primary hpsgRceolothe ear#’[ﬁcetlﬁbzg ‘3’?5 @‘t‘?é‘\ég h%gA?WI'M fol |l owed by serial
nunber. 3.3.1. Cell preparation for establ i Shl ng HTS-WIM The preparation of
W L2NS ceI I s used in the creatjon of M was descri bed reviously in

Secti on 1[mbrief, telRE RN Yas Rrerassd QOWHW@EP%@WIIWS%|t'|'esR1(J%a§uk)t Fasy dding r om

spl een, pgki 0ReED! BNAOGNiHeSHI WdsCadrfofRES wathoashy At T(M‘l@ﬂ-slﬁalﬁ\@hﬁnﬁ&%ﬂ
t hese experinents. The isol ation of various pr hoid cells from

various | §eeprigiedo thesmppdachia spseincdhed |Q¥eda9pﬁeéfwl'6?ﬂsqs§ﬁn?§§'c‘ﬁ gperibed) . The
pri MY Y| it pepGRNTHOT i ek RAgE | B s PP ASERLS ychansy mar row

nmononucl ear cells described in Section 1.2. brii di sation
prot ocol ¢leftropBerans pichyisepliseAShy wiRviditae beqapifle ﬁiwmgdif%ﬂlmudmﬂde@@mef or
HTS- WM pb%%&lfﬁ@ed’é@&e%&h&\ﬁs to that used for HTSKMW production (see
Section 3.1.2 except that the nmedium varied. The hybridisation medi um
used in thawﬁ@mpe:rqgrkéﬂntnsswnsi sted of 235 mM sorbitol, 1.8 iti M KH PO,

guﬁprgﬂnecﬁ?%: vsn'q%é %W%M g(%%ﬁjel eglvlrl 0&1 S'perrlsgt (2)2:(2)I (glsgg?scrl bed in

Section 35ATETHLAASGOTCOATGAFGAHBEQADING 20fat YWPKE CDRé stmeubat i on and HTS

hybr1 4 cer Cad SRR AaRbraTRERIBINY AR5 515/ S Lineage
lmar ker pr 61GA AT AGCHTBGOTMGETIqU A253° (EQ IENQe4), ﬁtl&d‘é(lr :GD‘iOoien@s) explroelssi on of
55501 MR RRrBA3 ORIl BR Tl SRebTa®si trr y nyel of ¢
progeni t os’GmampﬁtHTtmnmmdxmds @Bd Imeo psr)l ams‘ic I %@l dendf t er HTS- WM
cell line derived fromc B | yrrphocyte

ol ved | s A SR LA HE T R RGBS DI bt Bre oyt i ¢

progeni t o MMCe@bhmM@@rm@w&bA@mw @By 109¢9: Heatsren 1. 1) for
6 nonths, the HTS-WM cel
Pax-5: sense, 57 AGCAGGACAGGACATGGAGGJB (SEQ ID NQ: 9), and anti-sense

5’ ATCCTGTTGATGGAACTGACGC3’(SEQ ID NO: 10), at 64°C; CD19: sense,



popul ati on was anal ysed for the expression of |ineage specific CD markers.
The expression of surface markers for CD19 (B lineage), CD4 (T |lineage),
CD15 (nyewoididism®age) and CD34 (progenitor cell) were aoalazew/o000mebri ef,
the cells of this HTS-WMI cell line were |abelled with conbination of nouse
anti - human CD19- PE, nouse anti-human CD4-FI TC (BD Phar m ngen) and nouse
anti - human CD15- Per CP anti bodies or with a conbinati on of nobuse anti-human
CD34- PE, nouse anti-human CD4-FI TC and nouse anti-human CD15- Per CP

anti bodi es. The cell staining was performed according to the protocols
described earlier (Section 1.3.3). Tyﬁpcal expression profiles of HIS-WM
cells originating from CD34+CD15+ myel ononocytic progenitor cell are shown
in Figure 13. The anal ysis showed that ﬁgﬁroxinately 81% of HTS-WIM cel | s

égig Jerd B P HAdCAITiHdcy T L (SHRBONPHED, qu@@m@rm@% ) and 61:%; of
wer e- —Fsggc, : . (o0 t.cells
ret ai ned gl(g%é%%@gr?qﬁg@%ur a%%3 ggrﬂfggaog?é)cﬁfiéﬁc%sg%gsed CD15.

| nt er est i ngby,S’ QRUACGGUUTFGTAT TACH (F1Q HeNai h3)eudraegséme of CDL5 even

or ogeni t o KrgeBGee LR RN AEMRBCORIEC Lt BROUBISRr IO ARRIPLY | ons

f r om HTS- WkbbnbraudESsaBNVATEAICE Qe BCTAGA AT TGOC TE@F (S 6D MO 148), hdder ent

rop (35 eBeS arballeChhp B crie Bl TR e B o (o

CD15- CD19 CD4+ based on the expressions of CD15, CD19 and CD4; or (7)

CD15+CD34+CD4+: 8 - 2} 15+34 CD4+: 0) CD15 .CD34+CHM4 ;
1 G & Fge 26 s TanR 1o M b or Shone s D ogt o CRB RS e

CD15, CD34 @dd&sBdpmdiiausiDbd PRES 8giroRe WednCeoh@faredSo HIDWRM W, 1 Fhultiufee 13( A)
and 13(B). The sorting gates for different cell popul ations based on CD15,
CD19 and Gbirhdidynas saiiten Syptengreiptsn dyadddionoCP3duis-also \bpingtyamseripsdon E38+ cel |
popul at i oy ARGEEThATesT SrdNEM indic AL HCAHEL Rt ibNo RSt R 18N Ee1KGheh €91 ONS;
(2) CD15+CD19+CD4 cel| popul ation designated as HTS-WIM 2 and counted in
both R6 afthRitage Eyednis:reqpayse tpamagrovigmmentabeandiyiopsul at i on desi gnated as
HTS-WIM 3 and counted in both R5 and R2 regions; (4) CD15+CD19 CD4 cell
popul ati on desi gnated as HIS-WIM 4 and counted in R5 region and NOT in
regi ons RExample7and R3; (5) CD15 CD19+CD4+ cell popul ation designated as
HTS-WIM 5 and counted in both R3 and R4 regions and NOT in regions R5and
R6; (6) CD15 CD19 CD4+ cell popul ati on designated as HTS-WM 6 and count ed
i n R2 regi’oRedifferen@tionrof meduxeresllsRe diffgentphdnfgpesSerivedfrem H e Vit | ons
wer e ”a”%;ﬁ&{ce "ihpf"qdifzgﬁ h culture mediumand grown as separate cultures
under normal cultufe conditions. The purity of each cell population was
verified iTmwthendahonstadte plastcdy of HES, whet fheamympdip dispuat istbpopflat®@B9eleredgur e 13B

shows sort or i ent.. j: - XPressi ons
o Cor, | CpBaRh B Vil LEtCbieGEL bo BRMRMLARA P S hy bR ERRTS3" o
cel | popubdhipdmagesigogbiete siem EHIS- TEM D34 hdneoamdve stemnrelbotdie sedgiedns R3 and
R6; (8) 15434+ cel.l pul ation desi gnat as S- 8,.:and counted in
bot h r bgi GRETRLY I SrgoRd:2 ¥ S5 elialls SRR ORI Admal bl En Ia as
HTS- WI'M 9 ugeddls desuriieddn BectboBhr2egi ons R2 and R5; (10) CD15 CD34+CD4+ cel |
popul ati on desi gnated as HITS-WIM 10 and counted in both regions R3 and R4;
(1 1) CD15' CD34+CD4~ cell popul ation designated as HTSSWIM 11 and count ed
i n bot h regimagifidentintiord B e tiah2)iffeb¥ihiatddF o PUFS @dfukespopul ati on

designated as HTS-WIM 12 and c ed in ion R2 and NOT .in regions R2
ond NOT 8 Ehe e e iies SRRBTECS bR G R bRt o kb Enat or r e
i nlt o fres Bmﬁﬂd»hhﬂrﬂt&vdi’@ﬁﬁedl i 1an @a@i&?%x@ﬁp E.ellillﬁl’calt@'eﬁwérb @ tedUBOBEr ?ﬂﬁtg&l
culture conditions, -The purity of each cell p | was verifie

med at ofy 0Pt BF S grrhG Tubeh e deed PR eyt P TYso Bl Fie T

Transdi f f efofiM bRtHANHIK dllidres Qlftk:S eldpdtiRe db i BMMbidCRbnoRRe BRI RAEN DY
changi ng environnental condition This exanple shows sone of the possible

nodel s of Sg@pirised AhEale § £5ce Se5RR 4! - Dk WSt eRieeshts a case where all the three

cells used to create HTS had immortal phenotype, whereas KBT*F.6 was derived from




phenot ypes through exposing a given HTS to a cell |ineage perm ssive or a
cell lineage pronoting environnent. Each exanple is in no way restricted to
condi ti onsogowerdidvere. 4. |.Transdifferentiati on of HTSpPcElARoINVIDOTIEDA+ T
cells The HTS cells derived fromthe foll ow ng subpopul ati ons HTS-KMN 1,
HTS- KMV 6, HTS- KBT, HTS-KBT AE.|, HTS-KBT"A HTS-WIM 1, HTS-WM 6,
HTS-WIM 7 and HTS-WM 12 and produced as describe in Section 3.1.4, Section
3.2.3.1, Section 3.2.3.3 and Section 3.3.3.2 as wells as control cultures
of K562, MOLT4 and WL2NS cells were transferred into fresh culture nmedi um
and ceII concentration was adj usted t 81 250, 000 to 500, 000 cel s per m. The
cell culture was supplenented with 10 Um of human I1L-2 (BD Bi osci ences),
10 ng/ mL of human EL-|beta (BD Bi osciences), 10 ng/m_ of human 1L-23 (R&D
Syst enms) , iMmegsgl pyefsrid piggenitpf and primagy BrgndoF bamhoc)rtﬁ\mf@r Byhdidigatian. @it/ CD28
activati O@Iﬁ@ag@ma@elladef'l%d Qorgfbo}re Q%GWP%G H?élcuftdrgsv%rre %grmi i?ngpeded in
U-bottom 96 wel | plates at (Corning I ncr easl ng

concent r atylbie ﬁfedf!?@:s“lﬁélﬁléielaﬁd @’lth humaaﬁh 610 Hgngiml, M@aamdattiﬂowgéelrl es of
four wel | §umdPEnSidle YoSint&SHade ¥aRaleRERES0) ngb nfgféﬁt Emﬂﬁp%hwl%g&%ﬂ ning all

cyt oki nes and anti1 bodi es at days~ 3 and 5. e ce re stained
wi t hant i - G34£0)an 20 nginiloardnfekant IL-30B1E gt a“rfar))sre@htlbw fhe onitoys therstlt y as

d bed,j | ted f
ot 0oy L 00 by Sk BT 20 SR LB A 0 o
Gol dgi St ofectiphé. 3clel |las Wkt e CPBR& AN @Béﬂleéf heve¢lly mebelhdlt\nrlthhhmme@ﬁws@ﬁ _
antl - hum%%g&%i:ﬂ c%%r%%%r choer%le %i]l%s %Els(gjan% E?é% P%San%e'n?&ursé bed in

Section 3 ovvs r'epresentative tri- stalnlngfor
cH4, CDi Qntahdm(ﬁ[l?DEiOr-FITGuIstngrtbessanfrwepretoric(l(ag/cdwrlbceﬂ fos tlexrprrlz&msacﬂ amsuy CD4 on

the surfa te nduced di n, t.owar ds t he

TS ko Sl o R E i pes TR 2 CLioRDY bEMRAER: 5597 wifles eeliagr cel |

popul at i ode-iffietentidt@d u'fmamnpure popul atl on of triple positive (CD15+CD19
CD4+) cells. In HTS-KBT it reached 50% derived out of initial 100% doubl e
positive (CD19+CD4+) popul ation; 61%in HIS-KBT*. 1 out of 100%triple

posi tive [ahIRS(PHAphprofilef iRtdeINde-diff¥bentiatdd HETB lly fipliocPles détivedal 100% of
CD3+ cel | ?{' mgﬁﬁg HTS-MM 1 out of 100%triple positive (CD15+CD19+CD4+)
popul at i off® P48 (%Irs- WM 7 becane single CD4 positive cells from 100%
triple positive popul atr on of CD15+CD34+CD4+ phenotype Al'l control

Cu'tures ' ..“ Al m a ned heoi ) N SSion
profile uHthang ct S rom
HTS Si ngl eupesi tﬂve Qtlﬁ % gcg#err a e&l+ f(r(’)%lroﬁ Oj(!::ul%%ines&rﬁﬁduéedq ((E)war ds

C4+ T cells were Qnrfpd out for further analysis of markers expression and
functi onalfM¥ar &8t er i@t i P Acdlptedlpuri®y wal 98%0of tHe tothl ©

popul at i okBEF.6 CBY+ T lgel | 9004, 1.30. 1 Penotspi ¢ profi be of 0CD4+ Bel I
generate T T i

| ynphocyt ermssive HTS cul tures were further analysed for the expressr on
of the foﬁ ARTEES) Rstper ity pT op legllfﬁg‘iflr“?agt@aé‘ie‘isﬁgﬁa %Slc lingags,Bich 2gx pr essed
on the sugfracelgaind CPA9, whikehy-feelhtilg POT( &Pfesdi@f and@8quirlngd@bi4. f unct i ons:

TCRab - T cell receptor; CD25 - I1L-2 receptor al pha expressed activated T
cells and in combination with CD4 denotes regul atory subset of CDA+ T
celI's; CD23 pe-difivRhifshn 4T CDL A delie@2hd- Mk AMiSR HeRCATS cultficsat i ng
activation of nave T cells; CD62L - expressed on naive andnenory T cells
and i nvol #B4 .Tncwérﬁeﬁgﬂd owothe caligp A KMIRG @ieWn dh anbihwerhod Biwiesns vat ed T
cells; CDORironHfH: @@k ALLH tHPBﬁtl@lﬁér'eXﬁﬁlﬁIQrThe@ﬁ‘l% rERRE L 1ecrdd O BAT by
activated T cell or rrem)rg el ls. Each marker expression was assessed in
conbi nat i &4 Af dbthe qelly beipg EOWF}E@"S@D% highe cedrkes oppressiont piple @ Whese nouse
anti - hUWHT@QﬂmPEaﬁé? emrmle @@rrlryqrbhmdt&mﬁbmg%vmm @@&thﬁ&‘x'é%‘ﬁrh o2 FI TG,

nouse anti - hunan C, nouse anti -human CDo62 C, nouse anti - human
CD69- FI TOseqrbresian éﬁrtlr]) h@rq@rrlry@@ber@r Fith D3 Absism camdcmh:d rfepm (@D4 BROOF, TC

ol | oW NOESIPALL Ry WeReeAPinPh kRGN RS fLailf, ggne;%%ﬁ%a il yfiots Tabl e 2

sumari ses the phenotypic profr ynphocytes derive




different HTS cultures. Whilst all of the cells fromvarious cultures
expressed the mature formof TCR on their surface, the CD expression
profil e sWowsioa4vani ety of the CD4+ subsets generated i RCHA®2010/000T16S.
Cells showed different abilities to hom ng as evidence by CD62L expression
whi ch markedly correlated to the | evel of expression for various activation
nol ecul es. It was possible to generate not only a subset of activated T

hel per cells but also a CD4CD25+ regul atory subset of the T cells
particularly in HTS-WM cul tures orlglgating fromprimry nyel ononocytic
progenitor cells. Table 2. Phenotyplc ofile of CD4+ cells generated fromT
cell perm ssive HTS cultures HTS % single % of CD4+ Cells Expressing
culture CD4+ TCRab CD25 CQOZ, 1 CD28 CD62L CD69 CDO5 CDA50R KMN1 49 100 < 1
56 < 1 7cyiolines pappiEe1giowihol hematogoigtye steny cqlls GIEC) GserBretn Abp Afenl 1 19 8
10 11 8 KRbnehlin @helHﬁ-@gmal%nﬁZnt‘lt%e %als@?erél% &%em-lrthe‘bx Iéssgoq%f%éﬁ Teepd 3 1 68
56 50 WM 1 82 100 10 24 13 1 44 18 26 20
12 WIM 7 #ssgeiated nm#(eiszdezsﬂhw ltLESeetm@ 4Aral asowalbes €HB4 @zd 3@31501%146 10 2 1
144. 1. 1. 2 pErdu&ld OftoSit of¥ HUhBEDNRN (W&l ruSyiSGRRLAIRDL 1ol HTS cul tures
Single positive CD4+ cells generated from T cell perm ssive HIS culture
were further analysed for the production of I1L-2, DL-4, IL-8, IL-10 IFNg
and TNF- a follow ng polyclonal activation with 10 ng/m of

| i popol ysaccharide (LPS) for 4 days. The cells were seeded in 200,000 cells
in 200 M of conplete nmedium per well of 96-flat-bottomwell plates. The
supernatants were renoved and anal ysed by respective ELISA kit (al
purchased fromlnvitrogen). Table 3 represents a typical profile of

cyt oki ne production in polyclonally stimul ated CD4+ derived from HTS
cultures. Table 3. Concentration of various cytokines in supernatants of
CD4+ cells generated fromHTS cultures in a T | ynphoid pronoting

envi ronnment HTS Cyt oki ne concentration in HTS cultures/ng/m culture IL-2
IL-4 IL-8 ILIOIFNg TNF- a KMW 1 5 ( 23 9L 072 8 KMWN6 38.9 72.3 11.9
21.5 0.98 18.3 KBT 21.4 69.7 23.9 29.7 1.01 8.7 KBT AE. | 18.3 62.3 28.7
56.3 2.46 5.9 KBT 16.1 74.3 22.4 62.1 3.1 1 10.1 WIM 1 42.7 45.1 44.1 39.8
1.98 1.05 WIM6 4 1.8 44.8 45.8 41.2 2.33 1.46 WIM7 45.4 49.8 40.1 35.2
3.25 4.3 WM 12 46.1 50.4 39.8 35.8 4.2 5.8 The cytokine profiles
reconfirmthe presence of different T cell subsets in CD4 + cells generated
fromHTS cultures in T cell perm ssive environnent ranging from

i nfl ammat ory domi nant to regul atory dom nant profiles.4.

2. Transdifferentiatio p of HTS cells into cytotoxic CD8+ T cells The cells
derived fromthe foll ow ng HTS popul ati ons HTS-KBT*. 1 and HTS- KBT"
described in Section 3.2.3.3; HITS-KBTDP.|, HTS-KBTDP.4, and HTS- KBTDP. 12
described in Sections 3.2.3.5 as wells as control culture of K562 were used
for differentiation of cytotoxic CD8 T |ynphocytes. For this purpose,
control K562 cells and cells derived fromeach HTS popul ati ons were seeded
at 100,000 cells per well in 24 well plates covered with nonol ayer of human
thym c



stromal cells. The thymc stromal cells were prepared from m nced snall
fragment of thynus digested into a single cell suspension by incubation in
PBS wi t h woRomgi4md900f col | agenase and 2 U nl DNase | at PBTND20wv006806 M nut es
with frequent agitation. The cell suspension was washed once with culture
medi um (RPM 1640, 10% FCS, 10 11U m penicillin, 10 pg/m streptonycin, and
1 mol/L L-glutamne). The thymc stromal cultures were established using
either fresh or cryopreserved cells in 24-well plates at 106 cells per well
in 2 mM of culture nmedium After 2 days, the non-adherent cells were
removed by washing 3 tinmes with the @l ture nmedium The nonol ayer was then
mai ntained in the culture nmediumthat was changed at | east tw ce per week.
The HTS cultures were al so supplenmented with 1% non-essential am no aci ds,
10 ng/m of hupan, I4y7|and 100 U nl of human IL-2 (BD Bioscience). The

cul ture nmedi umwgs r@pllaced with fresh medi um containing cytokines at days
5 and 10. On day “14, |The HTS cells were anal ysed for the expression of CD8,
CDl 9 and CD 5. For|this purpose, the cells were then | abeled with nouse
anti-human CD81PEB anti|- human CD19-FI TC and anti-human CD15- Per Cp

anti bodi es as festriped in Section 1.3.3. Figure 15 shows a typical profile
of the lineage|markef ijn HTS KBTDP 12 culture where 100% of cells presented
single p@sitiv @3D8+) phenot ype after induced differentiation towards CD3
cells. I‘1=r KBT™ || © t hee nunber of single positive CD8 cells reached 53% from
100% tri 8l e posi ti ve| CD3+CD19+CD5+ popul ati on where in KBTAE. 4 such nunber
was 61%#8erived fif om 100% si ngl e CD3+ popul ation. In HTS KBTDp .1 and in
HTS KBTC® 4, twegr cent ages of single CD8+ cells clinbed to 72% and 86%
out of 1090% CDf+ +CD20+CD72+ andCD4+CD8+CD20 CD71 popul ati ons,
respectisely. No chapges were been observed in control K562 cultures. 4.2.1
Char act egi sat i pn ¢pf & i iti
CD8+ cel&s gener & ed[ffom HTS cul tures induced towards cytotoxic T cells
were sorged ouy for t her anal ysis of markers expression and functional
charact egi sati pn@ 4.2. 1.1 Phenotypic profile of CD8+ cells generated from
HTS cul t®res S|nfH e positive CD8 cells derived fromT | ynphocyte perm ssive
HTS cul t@res were, further analysed for the expression of the follow ng

nol ecul €8 on t he el w gurface either exclusively expressed on the surface
of cytotEOX|c T| cél1's| inportant for CD8+ T cell functions: TCRab - T cell
r ecept org CD8a| aril CD8ly where down-regul ati on of b chain indicates prior
anti gen @xposuf e COR7|- involved in T cell co-stinulation; CD28 -

i ndi catl'ag act|vatioff of nave T cells; CDB2L - expressed on nave and nenory
T cells and i nyolived; i n hom ng; CD95 - up-regul ated upon activation; and
CD45RO - =| ndi catithg petivated T cell or menmory T cells. At first, the cells
wer e Iabsl ed wth anti {human CD8a- PE (BD Phar m ngen) and anti-hunman

CD8b- FI 'PE: (BD Pharnmi ngen) follow ng essentially the same protocol described
in Sectl.gn 1 3|32 In|subsequent stainings, anti-human CD8b-FI TC was used in
conbi natgon wi th&ant |2 human TCRab - FITC, anti-human CD27-FI TC, anti-human
CD28- FI T€, ant|-humap CD62L-FI TC, anti-hunman CD95-FI TC or anti - hunan
CD45ROFIEC (al | fron} BD Pharmingen). Table 4 sunmarises a phenotypic
profile af CD8¥ ﬁ |y ocytes derived fromdifferent HTS cul tures. Tabl e 4.
Phepotypgc pr of iISe of2 CD8 cells generated from T cell perm ssive HTS

cul turesgHTS % singl g % of CD8+ Cells Expressing culture CD8+ TCRab CD27
CD28 CDezL CDOp @D450R/CD8a CD8b KBT”.1 53 100 5 1 4 1 22 45 52 100 100 KBT
6 1 100 $4 52 78553 491100 100 KBTDP 1 74 100 7 1 30 8 29 1 1 100 100 KBTDF
4 86 10(2-68 28| 16 32[“16 100 100 KBTDP 12 100 100 75 32 8 36 12 100 100The
marker profiling revealed that all of the cells in various popul ations were
hormgeneaus for me>g)r%i on of TCRab alone with both chains a and b for CDS.
However &t he cpH

1%




popul ati ons showed not only a heterogeneous expression of other markers but
also a different degree of marker expressions involved in activation,

hom ng amstorreroomy2904. 2. 1. 2 Producti on of cytoki nes by CP8FAarbiogoganer at ed
fromHTS cultures Single positive CD8 cells generated from HTS cul tures
were anal ysed for intracellular production of IFNg and IL-2. For this

pur pose, single positive CD8 cells derived fromHTS cultures in T |ynphoid
condition were stinulated with phorbolester (PMA) at 50 ng/m and ionamnycin
at 500 ng/m under standard culture cgnditions. After 1 hour, 200ng/m of
Brefeldin A was added and the cells wdfe incubated under standard cul ture
conditions for additional 3 hours. After washing, cells were fixed in 4%
parafornaldehyde for 15 minutes at 20 C. After three washing cycles, the

cel I's wer &hedastenmpritysefthgi aefls dash suprassiondois CRA s THER Hvilst upiresuitipg _

( Phar m nggmesslg%fcbfg\landgw@ﬂ,% ég{rprésg(g}wﬂ@)ﬁont rol. Figure 16 shows typical
profiles of intracellular - IFN-g in single positive CD8 cells of
HTS- KBT"* and HTS- KBT DP. 12 cultures Whi | st both cultures contained cells
pr oduci ng'f’|3I-])e2(zllft’d‘%alhlhgtuﬁf(}fQ%ﬂ1 T éﬂ?fl%ﬁsTdﬁgrérglaﬁulftdﬁ?ﬁ > eWhge range of

production |evel -2 in contrast to avi ng w der

range of Cﬁﬂ-d‘e@hcthﬁhﬁpamﬂw4w2u@ 6?K@Fotﬁkg®“@fmé5ﬂﬂnmmuh@UWEMBgof CD8+
cells gen r T yt ot oxi ¢
granul es ?@ﬁgﬁﬁgﬁgﬁﬂi%gégﬁg$$ Jﬁ%?]onnﬁﬁgﬁ%g%%%%‘g%?%%%E tﬁaéﬁgﬁ%ntlated
T cells. F&)iOQS/eD’éGItl ithsncedl$ being pesdiédel fat EDSCyEhstrastkar egplamﬂnels'oﬁlswrfgﬂleee positive

CD8 cells re
Fixed wi ¢ haonar S ddEs o ORGSR R s A S P 1 © e
cel I s wer &ep8eatipmil I ls)eelﬂwlwml@mnmmhzﬁm%tMmmeu dwnteld Teomt beqsema?mw n- PE (BD
Phar m nge granzyme ntlbodle IS trol. Figure
17 shows %pﬁgglc’%gp%fw ' *anlﬂtsf[aélg%r Il}]Il ar Ip1)18r1 ‘ciuﬁp é‘%?%’ ‘ﬁ%loﬂsl n
single CDSﬁqﬂosastprmeomgl grmvthfofmﬁaﬂ&liﬁ' ethEstdn aelth (Hssa Kesd” SBiRioh27. tjul!\fterr Bs. Both

cul tures con a| e S elt itive orin bot h
Codt ont ;oA ARSE b haRnt e PR e S0 BF e PSR el 201!
40% of t hesssmzngi eaflel @eaitcd e Seﬁiolns4 2.m lhﬁt\ifelbalsl cnseama@meoevabsmh

phenot ype S erenfiation of FW cel.l s int I hocytes from
FITS. Tha cBr's SRR pr G ErreseBh Sy aree e e SRR 1 and
HTS-KMN 5 described in Section 3.1.4; HTS-KBT described in Section
3.2.3.1; HTS-KBT AE.| and HTSKBT . described in Section 3.2.3.3; HIS KBT
DP. | and HTS-KBTDP. 13 described in Section 3.2.3.5; HTSWMI| and
HTS-WIM 7 described in Section 3.3.4 as well as control cultures of K562,
MOLT4 and WL2NS were used for differentiation of B | ynphocytes in presence
of human bone marrow stromal cell line HS-5. The HS-5 cell |ine was
routinely maintained in Dul becco's nodified Eagles' nedi um ( DVEM

suppl emented with 4 mM of L-glutamne, 1.5 g/L sodi um bi carbonate and 10%
(v/v) of FCS. One or two days before differentiation experinents, HS-5
cells were plated in 24-wel|l plates at 60,000 cells per well in 1 m of
culture nediumor in 96-flat-bottomwell plates at 6,000 cells per well in
100 M of culture nedium The B-1ynphocyte differentiation co-cultures were
initiated by renoving HS-5 growth nedi um and seedi ng sel ected HTS cel

popul ations in 24-well plates at 1,000 to 40,000 cells per well inIm and
in 96-well plates at 100 cells per well in 100 mM. The standard culture
medi um was supplenmented with additives to pronote B | ynphoid |ineage,
specifically soluble CD40L at 4 ng/m (Invitrogen), human IL-4 at 10 ng/m
(I'nvitrogen), human IL-5 at 5 ng/m (Invitrogen), human IL-6 at 10 ng/n
(I'nvitrogen), human IL-10 at 10 ng/m (lnvitrogen), human IL-2 at 5 ng/n
(I'nvitrogen), human IL-7 at 20 ng/m (lnvitrogen), FIt3 ligand at 20 ng/n
(I'nvitrogen), stemcell-derived factor 20 ng/m (BD Bi oscience), human |L-3
at 10 ng/m (Invitrogen) and agonist anti- CD40 mAb at 5 ng/m (clone
HWA0- 3, BD Bi osci ence). The cul ture nmedi um was replaced on days 5 and 7
with fresh nedi um suppl enented with additives to pronote B | ynphoid

| i neage. The non-adherent cells fromHIS-KMN 1, HTS-KMW 5, HTS- KBT,

HTSWI'M



|,
stai ned with nouse

HTS-WIM 7 and contro

cul tures K562, MOLT4 and WL2NS were col |l ected and
anti - CD4- FI TC, nopuse anti-CD 19-PE and nouse anti-CD

15- Per CP wodosmaigpsed by fl ow cytonetry as descri bed i npP8exti2on/ 0486 3.

Figure IS shows a t
singl e CD19+ cells

t he case of HTS- KBT~.

ypi cal stainingprofile of HTS-KBTAE. 6 culture with 100%
after induced differentiation towards B | ynphocytes. In
1 and HTS-KBT”. cultures, the non adherent cells

were stained with anti-hunman CD3-FI TC i nstead of anti-CD4-FI TC. For

HTS- KBTDP. |

from HTS cul tjureas
cul tures wer

i mmunogl obul ijn gecr
Sur face expreégssgon
| ynphoi d dri
the follow ng nol eqy
t he surface of (of =
I -11 ke nmol ecul e8 as

and HTS-KBT DP. 13 cul tures,
i nstead of a ti-CIu
s@rt dd
of B-specific trangér

en“HTS$Y

fduse anti-human CD20- PE was used
PE. 4.3.1 Characterisation of CD19+ cells generated
| e positive CD19 cells derived fromB |ynphoid HTS

,|nB

out and further analysed for B cell narkers, presence
i pts and functional characteristics such as
etfon and differentiation into plasma cells. 4.3.1.1

other B cell markers CD19+ cells derived fromB
ultures were further anal ysed for the expression of

es on the cell surface either exclusively expressed on
s or inportant for B cell functions: CDic - MAC cl ass
ciated with b2-m crogl obulin which have specialized

of
b C
u

%I
30

role in @ntigden presentation; CD O zinc netal |l oproteinase involved in B
cel | devg1op ng; ¢D20 - B cell activation nolecule; CD22 - adhesion
nnlecule~expressed on mature B cells which is responsible for B cel

i nt er act&on th mynocytes and T cells; CD38- cell activation; CD40- B cel

dlfferenslatlondanc
rescui ng&B cal IR fr
CD19+ ceFls derPvec
nouse angi - hyman CIl
CD20- PE, &npusle gnt i
anti humeB CD40-Fl TC
antlbodlés (BD Phar
f ol | owed=2as descrlt
a phenot#pic prgfll
cul tures~Tablle 8. H
Lynphoi dpr onpot i ng
culture §D19+ Cbl c
100 < 1 @00 < 1EKW
4 100 < g KBTAEZl ¢
100 < 1 ®WM i1 84 ¢
< 1 No ngw nar kgr €
in contrgl cultgres
derived Erigijnal |y
envi ronngnt , noke 3
det ect edg (3ven~thc
after thg LPS
t hese pagticyl ar pc

sBi miE

clo-stimul ation involved in i sotype smntchlng and

om apopt osis; surface IgMand IgG For this purpose,
“firom B i ynphoi d-driven HTS cultures were |l abelled with
Dl c- PE, nmouse anti-human CDl O FI TC, nouse anti-hunman
- human CD22- FI TC, nouse anti-human CD38-FI TC, nobuse
= [mouse anti - human 1 gG PE and nouse anti - human | gM PE
mingen). Essentially the same staining protocol was
ed in Section 1.3.3 for all markers. Table 5 sunmari ses
e jof B I ynmphocytes derived fromdifferent HTS
Phegnot ypi ¢ anal ysis of CD19+ cell generated fromHIS in B
envi ronment HTS % single % of CD 9+ Cells Expressing
O CD2() CD22 CD38 CM40 IgMI1gG KMN 1 55 100 <1 4 3
100 100 <1 7 6 100 < 1 100 < 1 KBT 96 100 5 9 9 100
¥ |100 3 7 16 100 6 100 < 1 KBT . 100 100 2 4 13 100 7
3283 4100<170<1WM768913159100<168
Xp[r essi on, up-regul ation or down-regul ati on was observed
vof K562, WL2NS and MOLT4. Wien HTS- KBTGAE popul ati ons
frlomCD5 B cells were cultured in a B | ynphoid pronoting
Ict|i vat ed CD20+, nore mature CD22+ and CD40+ cells were
It t hese cultures also contained nore 1gG positive cells
tion (Table 6), the results indicate the ability of
pul ations to differentiate into functional B cells and
appearance of CD O on the cell surface, marker for pre-B
glsappearance of 1gM expression on the cell surface,
MM cul tures; strongly suggest de-differentiation of
primtive pre-B cells.

plasma c&lls.| The g
cell s cofpl ed mgth
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4.3.1.2 Ability to differentiate to plasma cells On day 14, the cultures
were exposed to 3.5 ng/mmM of I|ipopolysaccharide (Sigm) to activate B

| ynphocytwe 2andi4igvduce plasma cell formation. Secreted PgiaandiolgaGieer e
gquantitated for all HTS-B | ynphoid cultures by a standard ELI SA using

96- ELI SA-wel | plates and plastic-absorbed goat-affinity-purified antibodies
to human m and g chai ns. Thebound anti bodi es were revealed with
HRP- conj ugat ed sheep anti-human 1 g anti bodies. Al antibodi es used were
from Sigma. ABTS was used as a substraie and optical densities were
measured at 405nm Table 6 shows chang S in phenotypic profile of the CD19+
cells after exposure to LPS and Table 7 summarises |levels of I1gMand |IgG
det ect ed |n the B | ynphocyte culture after day 7 and day 17, Table 6.

Phenot ypi é! %%Fwﬁgel&fb%tm@é wd IR %Plteéﬁwwi' ItACUFiBRERATERop PSS HTS %
single % ep34D19 Cells Expressing culture CD19+ CDIc CD O CD20 CD22 CD38
CD40 IgM1gG KMN1 58 100 <1 4 3 100 <1 100 <1 KMAN5 100 100 <1 7 6 100
< 1100 <1 KBT 89 100 5 12 11 100 4 9 1 4 KBTAE.l 94 100 3 15 20 100 23 88
8 KBT . 8gltﬂ&%hghe2ﬂw§§1oﬁ(ﬁgs Been ¥schibddl Mith lef@%nc%Qto JsEec@FCBex%Ql leg iBilfod WIM 7
69 89 28 8 11 100 70 2 The reduction in nunbers of single CD19+ cells in
HTS- KBT c@ihresiasasi @bthlp%f -‘iliéleét“! thetaut Gat the ifvantionanaydbe ¢relradipd intiagh othst pl asma
cells as rease in
D05 post T ve BaT Iy R e A i TR S R A b P
mature CDI O+ pre-B cells in WIM cul tures also decreased with rise in CD40+
and CD22+ positive cells. The ELISA results confirmthat there is a degree
of progression frommature B cells to plasma cells in LPS stinmulated
cultures, particularly in HTS-KBT cultures where 1gG was detected for the
first tune. Table 7. Concentration of IgMand I1gGin supernatants of HTS
cultures in B |lynphoid pronoting environnment I g concentration in HTS
cultures, HIS ng/m culture day 7 day 17 day 7 day 17 KMN1 28 159 0 O
KMAN5 40 210 0 0 KBT 15 238 0 28 KBTAE.l 60 410 0 43 KBT . 68 361 0 39 WIM
120164 00 WIM7 15 158 0 10 4. 4. Transdifferentiatio p of HIS cells into
macr ophages The HTS cells derived fromthe foll ow ng subpopul ati on HTS- WM
4 and described in Section 3.3 as well as control culture of WL2NS were
transferred into fresh culture nediumand the cell concentration was
adjusted to 100,000 to 200,000 cells per m. The cell culture was

suppl enented with 50 ng/m of human IL-7 (lnvitorgen), 50 ng/m of human
IL-6 (Invitrogen), 10 ng/m of human IL3 (lInvitrogen), 100 ng/m of hunman

M CSF (BD Bi osciences), 30 ng/m of human GW CSF (BD Bi osci ences) and 50
ng/m of FIt3L (Invitrogen) and seeded in 24-well-flat-bottom plates at 1m
per well. Fresh culture nmedi um



was repl enished every 3 to 4 days to the culture by replacing half of the
culture nediumwith a fresh one. Figure 19 shows norphol ogy of the HTS

cul ture avoeniBi4dmys where the cells assuned growt h charatiaanBitea e of
adherent cells. Cells then were | abeled with nmouse anti-human CD4,
anti-human CDOl 9 and anti-human CD 5 anti bodi es as described in Section
1.3.3. Figure 20 shows that majority of cells |lost the expression of all
mar kers after being in the macrophage perm ssive culture for 8 days with

t he exception of CD15 where approxim _?I y 7% of cells remained positive for
t henyel o nonocytic |ineage marker om% 2% of cells were positive for CH4
and none for CD19. Wereas no changes were observed in control WL2NS
culture. 4.4.1 Characterisation of macrophages generated from HTS

HTS- gener Referensescr ophages were subjected to anal ysis for expression of

ot her macrophage |ineage markers as well as functional performance. 4.4.1.
1 Expression of other macrophage nmarkers As there is no single marker

excl usi vePyugci g Sersiei Iy THEfal¥8hacr ophages, HTS generated adherent cells
ver e al sophukiid\@lz, adl ddesiof es2mspi7essioon of CDl 1b, CD86, CD64, CD14 and
CD115, which are characteristics of macrophage |ineage. For this purpose,
adher ent BeYd & af MatweP 49 ri%=ald8dphage- dri ven HTS cul tures were | abel | ed

W th anti phuoen.:GPsckhPRs. @g8Go R CD64-FI TC, CD14-PE and anti-CD 115- PE
anti bodi es (BD Pharm ngen). Essentially the sane staining protocol was

fol | owed Hempteser WhEMB. $&A866A875. 399 for all markers, with exception to
CD  15-PE I Agi 429 ) 0 its receptor CD 15 may result in

recept or IGRl[ rgtn%’!@eiqfs%fllgﬁ g{‘rglgq?ﬁ?js reduce the intensity of surface

st ai ni ng. G{et FfGH0:2pF2b%, 1992;staining with anti-CDL 15-PE, the cells were
fixed and r 1] 4 A fix/Cytopermkit (BD Biosciences) so that
t he surfagga%gﬁﬁlﬁ)fﬁ{#g%gp@d%@rl%?' 15 (%ulg be assegsed. Five sepaz ate

cul t ures Wwekenand| JSkd livest. {0Ve |6pIHE3.200h of nacrophage |ike factors on the
cell surf fter ays | c erm ssive nmedium Figure 2 1
sunmmar i segg'?ﬁgal’ St r%ipglu |0Lhﬂ?)clip§'rrgé§9§§%§)8£-l i ke CD markers (nean + SD) on
HTS cel | sKehareé Japy: dbed meBi8et39-DB%9B cel | s were positive for CD b, 95% of
cells for 4, 61% } % for CD14 and 42% for CD 15. G ven that
sone of tﬁi@g&" ‘?[k(é?lggwg%%égg% essed at various |evels on granul ocytes
and dendr Kiinkeneedil €el( 2XC8y7-861dP8d onal staining for human CDla, CD83, CD15
and CD3 s, perforned I t escribed in Section 1.3.3. Little
(CDI 5) t\glﬁﬂ]&lgrs%"ﬂ%'gﬁed“’&éw%ﬁ%gs@gégaghiégdresul ts show that HTS cells when
t ransf er r €dndondr @/, MamiFOfITaBES -J88r 208Ssi ve medi um acqui re surface nol ecul es

crucial fgr macr f I such adhesion (CD 1b), growh (CD 15
which is %ﬁ”&%@ﬁ?%ﬁgﬁﬁ 3%/?%%=,cﬁra§hagocyt osis (CD86) and inmune phagocytosis
(CD64 whi Ehlebs of #C681ODeT.0r 1293264 494. 2 Functional characterisation of

macr ophages generated from HTS., T ess functional characteristics, the
macr ophagﬁggaSSQﬁé?fZF@afﬁ“ﬂews'%%é-rlég"r»35?5%er anal ysed for phagocytic ability
and productd Qa, of inidunbl. Cem%belesdPdAoo1 The phagocytic ability of was assessed
by flow cit onetry b¥ the ability to phagocytose fluorescent m crospheres
(Mol ecul akings! ¥l Toppiify ]85315927’i1ﬂ94rracr ophage pernissive medi umthe HTS

cell's wer mahwaﬂfj@,d:eﬂtElém@ngszmkIn%c%rics@fuwﬂ 241 likenhd AtcBRiihor 18
hours with 5,rrg/ of LPS (Sigm) and carboxyl at e% 40 nm and 1000 nm
¥

pol yst yr eplectit Belds phidribesisyUnfyersitof ey Spth odrdpenAupralipE92 abel s. The
cel | s ver g.68ld:85he8 c@;@odhﬂﬁ%@%@. A 11663 {1QL1 24D gBunut s wi th anti - human
FI TC- conj g{gat ed antibodies to 4 in cold 2% (w v) BSA/ PBS, washed tw ce
and anal y¥elraye! ¢ by iyt SHEBry#743H&doubl e positive cells were assessed.
Figure 22)gRows 2.1 YR§akioP9%-i33-@f7 Rbapocytic activity in

macr ophage- drig}_@enal’—ﬂ_'s ecellﬂos. proximately, 94% of the cells exhibited
phagocyt i Moaisting-Rpdiignez eividl Natalmnunak ge83p&ade01 The producti on of NO was
assessed : i i I wth 10 ng/m of LPS, 100
Un of hﬁﬁlwla(r%mll %’F@?%}%ngﬂ?{;ﬂ?‘%}%ﬁlge 'J?r@@g{_%%i Eﬁéh% -well flat bottom plate
seeded at NROe: @0GataekDl: Fe6-56811999 n a total volune of 200 m. After

overni ght stinulation, 50



m of cell free supernatant were incubated with 50 m of Giess reagent (1%
sul fani | am de, 0.1% napht hyl enedi am ne di hydrochl ori de, 2.5% H3PO4) at room
t enper at we 20vi49m nut es, and the absorbance at 550 nmpaassirelo@ooad in

m cropl ate reader. The concentration of NO was determ ned froma

| i near-regression analysis of a sodiumnitrite standard curve. As shown in
Figure 23, the HST cells after being exposed to nacrophage perm ssive

medi um produced nitric oxide in response to stinmulation with LPS and | FN.
Exanple 5 5. Transdifferentiation of Scells into different cell

phenot ypes by hybridization with cellS®of mature phenotype. To further
denonstrate the versatility of HITS and its insensitivity to the nmechani sm
of transdifferentiation enplLoyed, the HTS cells were hybridized with nature
ef fector PR BeReY- Oehg- ls att<20Pht egy can al so be enpl oyed for

trans-di f baientl ahhNgy aghd. Sciod3shfiigbesno) phenot ype. 5.1
Trans-differentiation of HTS cells into CD4 positive T cells by

hybri di za®rlisrer @ Natusr410arY - 06200 cel | The B cell's derived from HTS

si i bpopul p&H1oPRIURIRoMNSIE TafrBFidde @hverdiy &L anfnligf i97g i nto CD54+ T cells via
electrical cell hybridisation.” Specifically, cells derived from HTSKMN 5
(si ngl e CRelgk e af, Netureff 5561563 1999 Secti on 3. 1.4, HTS-KBT” (single CD19+

cel I's) degghl e, N MRACEII0N 383358 960@Nd HTS- KBT DP. 13 (CD20+CD72 cel | s)
described in Section 3.2.3.5 weré used for transdifferentiation in this
part i cul aRossketmep|Car: Bk fef69-37an@B88 CD54 positive T cells isolated as

descri bedpjn; Seetanplo 3. 3. PsodBlof Usesl as a source of CD54+ T cells. The
hybri di sation procedure was essenfially the sane as that used for the
creati on Békodosinelpeoni Prog Nl S\qad e SEwL PD1953-6372) 1998f ter the resulting
hybrids b I t r L, i a cell line under standard
culture cgér\?g?%t%}hgg gqe%l' gg%t%‘nﬁﬁ%'%gggagﬂg ysed for surface marker

expr essi oWofcddzkowiz afy J pladlt Bobdl96dEdel5SPbEd3i n Section 1.3.3. Al B cell
subpopul at.j ons _trans-diff tiat.ed, 1 hi ost their CD 9+ and becane
CD3+ cel Iélma%erge?%ﬁogg‘%ﬁ{pﬁg&rAé"Ear' g%ég?ggmggéézxanpl e in Figure 24A. They
were further anal ysed for CD54 expression. In brief, 1x1 05 cells per 100
m aliquots were | abelled with nouse anti human CD54- FI TC and nouse

anti - human C3-PE anti bodies foll ow ng the sanme protocol as described in
Section 1.3.8 (isolation of CD54+ T cells). The nunber of cells positive
for CD54 ranged between 42 to 85% as presented in Figure 24(B). 5.2
Trans-differentiation of HTS cells into CD19 positive B cells by

hybridi zation with primary 1 g secreting B cells The T cells derived from
the follow ng HTS subpopul ati ons were used for transdifferentiating into

i mmunogl obulin (Ig) secreting cells. HTSSKMN 6 cells (single CD4+

popul ati on) described in Section 3.1.4, HIS-KBT" (single CD3+ popul ation)
described inSection 3.2.3.3, HTS-KBTDP. 4 (CD4+CD8+ popul ati on) described in
Section 3.2.3.5 were used for this purpose. Primary CD40 activated either

| gM positive or 1gG positive B cells isolated as described in Section 1.4
were used as a source of primary Ig secreting B cell. The electrical cell
hybri di sati on procedure was essentially the same as that used for the
creation of the corresponding HTS as described in Section 3.L2. After the
resul ting hybrids becane stable, they were nmaintai ned and anal ysed for
expression of CD19, CD40 and surface Ig. Al HTS subpopul ati ons
trans-differentiated in this manner lost their T cell marker expression
(CD3, CD4, and CD8) and becane CD 19, CD40 and slg positive cells. Figure
25 shows a representative exanple of trans-differentiating CD3+ HTS- KBTAE. 4
cells after hybridisation with CD40 activated I gM positive B cells show ng
| oss of CD3 expression and acquisition of surface 1gM The supernatants of
B trans-differentiated T cell cultures were analysed for the presence of
IgMor 19gG by ELI SA described earlier (see Section 1.4). The cells were
seeded in round bottom 96-wel|l plates at 1x1 05 cells per well and cul tured
under standard conditions for 24



hours. The results are summarised in Table 8. Each value is given as nean
SD of three i ndependent neasurenents. Table 8. Production of human I gM and
| gG by HMBOBRomel4i®oafter transdifferentiation to B cel | PExaqmbm/0607186
De-differentiation of mature B | ynphocytes derived fromHTS cells via
exposure to change environnental conditions CD19+ cells derived from
HTS-WIM 1 and HTSSWIM 7 and cultured in B | ynphoid pronoting environnent
as described in Section 4.3.1 1 showed, an indication of dedifferentiation
to less mature B cell types when studi®d for expression of other B |ynphoid
mar kers, especially up-regulation of CD O and down-regul ati on of surface

| gM expression (see Section 4.3.1.1). In order to confirmthe

de-di ffel@mIM& i on process initiated in these cultures, the cells were

pl aced into a hematopoietic stemcell pronoting environment described in
Section 7.1 and after 5 days in such culture were al so checked for the
transcripnt presee®ed of gabheing 8a&ll yf flededdrmindapkeddtyeuail M&hdBXomiprisimgl | ke and
CD34. In brief, total RNA was prepared fromcultured cells using the RNeasy
kit (RNedkgstopsf hkbridisigg:agen). cDNA synthesis was performed with cDNA-Kit
(Arer sham Phar, i [: t ry r |, and PCR was
per f or med essgﬁl a %’yva%geq%g%@r%fs%ggi E?}l s%%g&ggegld?ﬁﬁeﬁ%%&?r eaction

m xture was anatonseiltcbypraagaitoeell;gel (2% el ectrophoresis and visualised by
et hi di um brom de stai hi ng. The ol i gonucl e%ti de prinmer pairs had the

9
sequences as fdfioadsell Aeifvgd 9o Henmgt BErphpi pragaiar cell and
5" ACCCCCACT CAMMAAT @A ved £5Ral Bri¥dn lg‘l)ﬂph(ﬂ&l gm%@ﬁito'r%gﬂ]se’
5' ATCTTCAAACCTCCATGATG3' (SEQ ID NO 2), "at 540C, CD34: sense,
5' CTCTTCHGHoaAGTOAGAGREC3Nd SiQsih®sNDhy!3)d cedind apradeteseinsé gnvironment such
5' GAATA T 3' (SEQ |  4), at 640C, CDI O sense,
D o aT oA Pt TP AT G b Reskyingd BRETPEs ons o
S' GATTCCAGTGCATTCATAGTAATCTCSXSEQ | DNO. 6), at 650C;, |-like: sense,
5' ATGCATGOGGCOGCGGCATGTGTTTGGCAGC3' (SEQ I D NO 7), and anti -sense,
5' ATCCGC@ECCEEhAmehaT AGETENAGCEHTIGAAGATTESR! sa{dJECidtemyed pdynotyge i67BGellPax- 5:
sense, 57 CAGGACAT GGA3' (SEQ ID NGO 9), and anti-sense
5' ATCCTGT' A '(SEQ ID NO 10), at 640C; CD 9:
sense, 5STCACCGTGGECAACCTGACCATG3' (SEQ ID NO 11), and anti-sense

5' GAGACAGCACGITCCCGITACTG3' (SEQ ID NO 12), at 670C, VHconsensus-Cm sense,
5' GACACGECCGT Garrotageqrdeentq ghingl whgpin sitpragatermiredgdenotype is a de-

5' ATW@%@ W ID NO 14), at 600C;
Vkconsensus: sens ﬁl@i@ é@ﬁé@%@(xﬁ@*(SEQ ID NGO 15), and
anti-sense 5 ATGCGGCCGCGCGAAGATGAAGACAGATG3' (SEQ I D NO 16), at 670C.
Figure 26 shows that HIS-WM cul tures i ndeed showed expression of

transcrifts fdre8kog ogclain p veisirdt sitaseitistrobiated Pheplotype SARIPIISES| ke when
conpar ed w i il coatain such transcripts. In
addi ti on,e&]%ﬁggoi S aeg%ogg%%gbﬁafﬁ?g%%b%ﬁfw M 7 cultures. This result
strongly indicates de-differentiation of mature CD19+ cells into early

stage B cells in response to changed environnmental conditions. Exanple 7 7.
Dedi f f er ent i at'i BHDT 25patdingetody Pae Bf clyjppsldp dnvhesti mie yiread el s ¢&all f r om HTS

cells vi QB LA [ : - r g0 r asticity of
HTS, the%f)ﬁenot(g/rgilgglzllnkg&g%%%ﬁéﬁa Eﬁ%bhé%&egﬁ %%;ﬂ %g?%gg&f?mpgg@i ous HTS

cul t ur es Imeage. subj ected to de-differentiation via somatic hybridi zation
with primary hemat opoi etic stemcells. The CD34+ bone marrow stemcells
were sel ected as described in Section 1.2.2. Essentially, the sane protocol

for somatg ¢ C@ heli¥®adBiAR 102y WAS of claims 1 to 5 wherein said first cell is a cell

derived from a common myeloid progenitor cell.

7. The method according to claim 6 wherein said cell derived from a common myeloid
progenitor cell, is a myelomonocytic progenitor, monocyte, macrophage, eosinophil,

neutrophil, dendritic cell or basophil.



used as described in Section 3.1 .2. 7.1 De-differentiation of B cells
trans-differentiated fromHTS cultures B cells derived fromthe cultures of
KBTAE. 6 awmo 26M4m9gr own in B | ynphoi d pronoti ng envi r onremAv2erogoouded i n
this particular exanple. The cultures were selected for their purity as
100% of all the cells in both cultures were positive for CD19+. The marker
expression profile of these HTS cultures after exposure to B | ynphoid
pronoting environment is summarised iQ)TabIe 5 (see Section 4.3.1.1). KMN5
represents a case where all the three Dell's used to create HTS had i mmortal
phenot ype, whereas KBTAE. 6 was derived from nmortal myeloid progenitor and
primary B and T |ynphocytes. After hybridisation with CD34+ stem cel
derived f& om Bbaenaikad bug acchedigT® elaim Gr wherppar eidyeadvderived stam dagodnmaest t ur e

medi um sy emented with human |L-6 at . . SCF, [,
naman 1 SRR BB e PR E e off af P tetiHipe S R8s B ttkRel
t hr ombopa@etd. n (hTPO) at 20 ng/m, and human IL-3 at 60 ng/m. After 1

nmonth in the culture, the cell popul ations were anal ysed for expression of
B | ynphocyte associ ated markers described in Section 4.3.1.1, as well as

CD34 and oCD13 I re ) W [ i£S as
described in gg%Eggﬁﬁgpgigmgégﬁ%ﬁﬁg32%%%%%%@gﬂ?@?ﬁﬁnaﬁﬂg%gﬁyﬁéﬁgﬁgﬂhguse
ant i - humpro €bit@®eFlisTGnusédyg. t he sane protocol as described for the

i sol ation of CD34+ cells from bone marrow (see Section 1.2.). Table 9
summarises a CD profile of cells after de-differentiation initiation. Table
9. Phenoﬁbp'CTE&%&M&%&@&MHBgt&@hh§6QQmﬂﬁﬁ§£&@&I&ﬁk@@ﬁ%hpﬁ%ﬁ&&wﬂﬁﬂeﬁﬁieS
derived fromHTS cultures {% HIS CD34+ CD38+ CD130+ CD19+ CDI c+ CD10+
CD20+ CD2Poge@baGell igi\prirgBy copel amanokyuid/BoSHité00 100 10 11 83 0 0 0 8 0
KBTAE. 6 67 100 100 30 29 54 0 0 0 24 O In both cultures vast majority of
cells lost its landmark markers of B cell |ineage such as surface Ig and
CD19, whijlist gpe h@%haat:a‘:d}gmg% PSR FTHIRE 630 d0 Gk $atDc BB ived frém a
De-differentiation of CD4+ T cells trans-differentiated from HTS cul tures
CD4+ T cebmanoganyelad pfogemiarisell swntimmertglisekile grown in a T | ynphoid
pronoting environment were used in this particular exanple. The cultures
were selected for their purity as 100% of all the cells being positive for
CD4+. Tha2par Kee nexpdessirong pé aby e dfcldiheseo Hl Sheteid secal degive®kpasire to
T lynphoid pronoting environnent is summarised in Table 2 (see Section

4. 1. 1. 1) commoarmygleidi papgeaitpioselinis tdsrivgBiremsipdasnceqripheral blpadh ypbiksa saed

mar r ow, s were grown in standard cul ture medi um suppl enent ed
W th var %@33@?8‘&%%@5‘& onoting grow h of hematopoietic stemcells (HSC)
(see Section 7.1). After 1 nonth in the HSC environnent, the cells were
anal ysed for the expression of CD4+ cel |l s, assocj ated markers described in
Section 431, 1.T4e z¢t |aFC°é§m€:|?%ﬁla@hé“é9f@b§aldr%]| e Baron emiini nepEofile
of CD expl £53L19BI00n iMSati BREE 10hideridil &f Rikvhdl ekt #n chLdks-F okl e 10.
Phenotypic profile of dedifferentiated CD4+ T cells derived from HTS
cultures (9% HTS CD34+ CD38+ CDI 30+ CD4+ TCR b CD25 CD27 CD28 CD62L CD69
CD95 CD45 culture MN 6,92 100 1 086 0 0,0 OThe vast mmjority of
the cell §4I osﬂ%%ﬁ@gﬁ%oﬁd%gt 1T W%%ﬁ“v?ﬂ%legﬁe‘:tﬁblgrcg Eﬁaé]tainﬁéenéxpr essi on of
CD25 and c@gtidhéddgcaxer £piadecedf CD34. 7.3 De-differentiation of CDS+ T
cells trans-differentiated fromHTS cultures COS+ T cells derived fromthe
culture of KBTDP.12 grown in T |ynphoid pronoting environment were used in
this particul X le. The.cultu re, sel ect for. _thei urity as
1000 o -t e FERTR BerdE sSSPl BBt ke iRt o
profile o lyhipasia lfEspe@ilpldyk at Rid ohe 6RO floifgOCD ahhFams O 9pCDADICIDTL

environnent is sunmarised in Table 4
or CD5.

16.  The method according to any one of claims 5 to 15 wherein said cell derived from
T lymphoid lineage is a pre-T cell, an immature T cell, a naive T cell, an activated T cell or

an effector T cell.



(see Section 4.2.1.1). After hybridisation with CD34+ stemcell derived
frombone marrow, the HTS culture were grown in standard culture nmedi um
suppl emrernweadow/i4iwovar i ous cyt oki nes pronoti ng growt h of phenatommoetisc st em
cells (HSC) (see Section 7.1). After 1 nonth in the HSC environnent, the
cells were anal ysed for the expression of CDS+ T cells associ ated markers
described in Section 4.2.1.1 as well as CD34 and CD130. Table 11 bel ow
shows profile of CD expression on the surface of dedifferentiated CD8+
cells.85AInost all the cells lost theit™ CD8 and TCR expression whil st
acquiring expression of CD34. Although the invention has been descri bed
with reference to specific exanples, it will be appreciated by those

ski |l ed ild. t hdhamethodaccardiag ineleint $ onclaayl heheabsaidedll idarivedriyorat her f or ns,

in keepi with the broa rinciples..and.the Krit of i i on
desor bed WEPLM g BRES bl Bt St A Rl Bohle B DS L AT &0 et 1
et al, MgpsgCell Biol. 10:2703-2714, 1990 Boyd et al Nature 297:691-693,

1982 DeKoter et al, Science 288: 146-149, 2000 Franmpton et al, EVMBO J. 14:
2866- 2875, 1995 CGol & et al, Cell 55: 1147-1 158, 1987; Gifet al Cel

70: 201- 213, 1 X f : " - . . al, J
G misbe . gnetBoefhgh o ShA0E o it Sl iercif G corl RS | 5

180- 185, RRfibhiddinesgedb an immortdiged ddtid. 188: 699- 713, 1998 Klinken et al,
Cell 53: 857-867, 1988 Klinken et al, Cell 53: 857-867, 1988 Kohler and
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selected }[r\g%n per1phe¥al b?ood, cord%ioog,‘aspleen, bone marrow, thymus, tonsils, adenoids,

and regional lymph node.

23.  The method according to any one of claims 1 to 22 wherein at least one of the cells

is a human cell.

24.  The method according to any one of claims 1 to 22 wherein at least one of the cells

is a mouse cell.

25.  The method according to claim 6 wherein said cell derived from a common myeloid

progenitor cell is a K562 cell.



Zi mrer mann, Bi ochim Bi ophys. Acta. 694: 227-277, 1982CLAIMS 1. A nethod of
generating a cell of predeterm ned phenotype said nethod conprising the

st eps of Wohkwiodi4sdong: a first cell, wherein said first eelriAtzsiozoetiem cel
or a cell derived froman uncomritted progenitor cell; a second cel

derived froma common |ynphoid progenitor cell; and a third cell derived
froma comon | ynphoi d progenitor cell, to produce a hybrid cell and
exposing said hybrid cell to a predetg;nined envi ronnment such that said
hybrid cell becones said cell of a pr Jet er mi ned phenotype. 2. The net hod
according to claim1 wherein said predeterm ned phenotype is a Becell, a T
cell or a nyeloid cell. 3. The nmethod according to claim1 wherein said

pr edet er #Pned Thhawtiogpecarding tajenydinefog cleiny hiosdtd ywheseinsgigeeqoad aell oiesaido sai d
hybrid C‘ﬁllilrd cdis IWIL hcgﬂ O%M:(B 'L[ne wherein said de-differentiated

phenot ype conpri ses éxpressi on o at  Teast one of CD 34 or CDIO or Pax-5 or
| -1i ke. 5. A nmethod according to any one of clains 1 to 4 wherein said
second cell is a cell derived fromB |ynphoid |lineage and said third cel

i s a cel 27der ifNiedethograordipeihelrion p wheitesaidscell derip Elyswapidingzeeany one
of cl ai rein said first cell is a cell derived froma common
nyeloidngﬁ%ggggﬁgﬁggell. 7. The nethod according to claim®6 wherein said
cell derived froma common nyeloid progenitor cell, is a nmyel ononocytic

progenitar, nocyt e, macrophage, eosinophi), neutrophil, dendrjtic cell or
basophi | 8: THES FERHdTITHEE S ey Wéefteb? %}Jaeeﬂhdeﬂv Urntiddi mearit deri ved
froma cqﬁ@ Y RIoi 1 Rijogeni tor cell displays at |east one of the

fol |l owi ng antigens CD16, CD15 or CD14. 9. The nethod according to claim

6 wherein said cell derived froma comon nyel oid progenitor cell is a
nonocyte., 10. - The t.hod according to cl ai wher.ei id, cell derived

T om 3 catron T GEDIEE 1640 K GPTEL el MR hkabofhotyerend o
progeni t Qe isllwITes 6@t adaRGRRE eiiNg atMORTY cane of clains 6 to 10 wherein
said cell derived froma common nyeloid progenitor cell is an imortalised
cell. 12. The nethod according to any one of clains 6 to 10 wherein said
cel | deri.yed om ommon. nyel.oi d ogeni t cell. i ri.ved .from spl een
per i pher a0 bi 468 meefiir LarE Eranb T Bhaear ket s ot S5 S Medliod

accor di ngell @ Lhrahary B oleneisald siaidetad 4 p@aiyweeelf.r om B | ynphoi d |ineage is a
pre-B cell, an inmmture B cell, a nave B cell, an activated B cell or an
effector B cell. 14. The nmethod according to claim 13 wherein said effector

B cell igyan ' by B- - gﬁﬁ% |+ t hod
accordi nélt 0 gp%p%ﬂ@%gg@%{ngg %?gﬁl%m%%vg?rg{nssg}dgi ce d?fgﬂrd iTv(é%IsetX P I;J)‘;Eéegﬂﬁyrrphoi d
| i neage di splays at |east one of the follow ng CD antigens CD19, CD20, CD72
or CDb. . The nethod according to any one of cJains 5 to 15 erein said
cel | deri]33ed fl emeﬁhorvﬁ'fﬂﬁ@liﬂatq 3&@&3@?@6]& Bk qe‘Jc@iPr%sseé DW@%HT cell, a
nave T cehl si@h REkkyalkDTakebhsor an effector T cell.17. The nethod
according to claim5 or claim 16 wherein said cell derived fromT |ynphoid

| i neage di splays at | east one of the followng CD antigens CD 3, CD4, CD5
or CD 8. .18. e t hod accordi.n o.any one.of claine 5 to 17 wherein said
Oe 1 e ey TS B oA GRe 1 RG] SrPeh, AR Rl ceifs B

monocyte, said second cell is a WIL2NS cell and said third cell is a primary T cell.

34,  The method according to claim 1 wherein said first cell is a primary human
myelomonocytic progenitor, said second cell is a WIL2NS cell and said third cell is a

primary human T cell.

35, The method according to claim 1 wherein said first cell is a K562 cell, said second

cell is a WIL2NS cell and said third cell is a primary T cell.



19. The nmethod according to any one of clains 5 to 18 wherein said cel
derived fromT lynphoid lineage is an immortalised cell. 20. The net hod
accor di ngvoaosnmgione of clainms 5 to 17 wherein said cel lpciatzomtodTiom B

| ynphoid |ineage is derived fromlynphoid tissue. 21. The nethod accordi ng
to any one of clainms 5 to 17 wherein said cell derived fromT |ynphoid
lineage is derived fromlynphoid tissue. 22. The nethod according to claim
20 or claim?2 1 wherein said | ynphoid f ssue is selected from peri pheral

bl ood, cord bl ood, spleen, bone marrow” thynmus, tonsils, adenoids, and

regi onal |ynph node. 23. The nethod according to any one of clains 1 to 22
wherein at | east one of the cells is a human cell. 24. The method accordi ng
to any oré of Tot aiethod bfpay O offckvies htadS wWhersin soidehybfid colbisdelthes i s a nouse
cell. 25.h ﬂﬂg %ph>odﬁgc%pﬁding to claim®6 wherein said cell derived froma
common ny§P6|§36¥6 LAFY'St cel | is a K562 cell.26. The method according to
any one of clains 1 to 25 wherein said second cell or said third cell is a
WL2NS cell or a MILT4 cell. 27. The nethod according to claim5 wherein
sai d cel B7der iThegethogpr@riipgphyiyneiohelaies | © 3 whardnspid pradetepginedhe et hod

according.t. i £ i I L i | ynphoi d | i neage
s a ot it bR gl SR 8l CRbKAER Sb O AREAL, YIRS F st

cell is amkib@2glokllin, a s@bptoskeaddr cahbinat®nahdMéd2NS cel | and said third cel
is a MILT4 cell. 30. The nethod according to claim1l wherein said first

cell is a K562 cell, said second cell is a primary B cell and said third
cel | 1's agpl | MRt trethofborditd (o dilihy SPLAGHinAGRALANNG & Al RiiBA0: Waial n_sai d
B cell and said T cell express CD5. 32. The ngthod according to claim 30
wher ei n d@indthB gewipl coesigiing s &s-2(CID20, [anY 1067 A_-atdLslbed, IL-¢dILI 23X pFegMCD4 and
CD8. 33. The method according to claim1 wherein said first cell is a
primary KMaRMrEREcytddFNsai d second cell is a WL2NS cell and said third
cell is aprimary T cell. 34. The nethod according to claim1l wherein said
first cell is a primary human nyel ononocyti c progenitor, said second cel

is a WL2DNS caht nefmbdsaidadibficd daiged? whaeia spidiitiiino flobwin i§ s€ledtéd frd@.theThe

nmet hod according to claim1l wherein said first cell is a K562 cell, said
second c&rPupjcengsting o uii-tlat agihHNs garame ang anteePP/GIR2& prinary T cel | . 36.
The met hod of any one of clains 1 to 35 wherein said hybrid cell is further
hybridised with a stemcell. 37. The nethod according to any one of clains
1 to 36 Jvher eilhe s&ilbdpreuvtdng tawlned3 EwhercmrsaEntcepambigasias Ftti¥yigaod st r onal
cells, a(&%IOkin , a growt h factor, an imunogl obulin, a receptor |igand or
conbi nat (G4 He%of . 38. The nethod according to clai m37 wherein said
cytokine or growh factor is selected fromthe group consisting of IL-2,
IL-4, IL-5 IL-6, IL-1O IL-lbeta, IL-7, IL-23, TG--b, MCSF, GV CSF, and

| FN-g. 39. The nethod according to claim37 wherein said i munoglobulin is
selected fromthe group consisting of anti-IL-4, anti-IFN ganma and
anti-CD3/CD28. 40. The nethod according to claim 37 wherein said receptor
ligand is Fit 3 ligand or CD40 |i gand.



