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[0021] In an embodiment of the present invention, a therapeutically reprogrammed cell
is provided comprising a pluripotent stem cell which has been exposed to stimulatory factors

which have caused the pluripotent stem cell to mature or differentiate into a more committed
cell lineage.
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n
consisifg ab FHIPBIONGeRBeraIS. STEatc EF SpBURPILA 159 <8l 9gF dhsrageuticaly

reprogféthingd ckifs. AR @hbBEr SBEHnBRIYS tied prebentMveRBEH therdoAstt ¢elifs in G.
the donor cell is in &. [0023] In yet another

[0023phO @lhomter érhSodlﬁw@ﬁteéftthé Et‘é%@ﬁt' ientiB® HosE&3IIk Suitable for use in
sui tabl e for uselnma\lé_g‘f4 brid stemcells accordin

making GY‘?%Stﬁ%‘tQ?B%i agording tphihe o4 AU BRPresenhinkentionsre éﬁ'e"t d from

the grf)u&%ﬂish;ﬂlngrdﬁlémbﬁ?mﬁd steiméelief fetareviRNistens taId @1 hiitipotent adult
fetal neural stemcells and nultipotent adult

proge’ﬂﬂ%ﬁ%‘fﬁtor cells. [0024] In an enbodi ment of the

resent invention, the nethod for nmaking hybrid stem
0024fc) "1 oy pmberimeshpl theaesant 'ry@a\aprbfthecmeﬁw fAgmekiBg fyefid stem

cells fGréler chbMpridcdithe BRpDREQEUriRG e hddi CelPfk AdunbBSkaYES BftéMtHe obtaining
rior to the. enucleating step. [0025] In another

step aEﬁBB%{tﬁé'Pﬁe'Bﬂl‘:etaH%g BeBsent invention, the donor cell

he host cel| suitable for rrak|ngah rid stem
l°°25ie| | Inprotherambodifagnhafl the pregeit 'raﬁa%%rtheeﬁ%m%ﬁﬂd §te host cell

swtablerfSr PERAG Bthybf'ld/ taki &.aré ABmPmaAMnted! In ydnbdther &ibédiment of the
ell are fromthe sane individual. [0026] |In_an

presertisalioR e GAncy el BAcLbe 0S| SRt ram,the farmg icividieal.

su1tab| e for naki 2)([:1 a hybrid stemcell is enucleate
[0026}y o IhppcadediRant of e Pr.eémtt'n\eer@%utbemﬁgpeékMtab@ffor making a

hybnd@?&ﬂ‘c@ﬂhs ern(RIHY 624 prdtB¥s sedbted Xmﬁﬁ%e'dré@éjb&{sisﬂﬁg dNehemical,
| aser irradi ation ‘enucl eation. |In another enbodi nent

mechggiical.h @hysigale ray rivadialion andh Bisgbstradialion jeguglgaiiqneat By another

embo&%eﬁVéfQﬁ@QJeééhtﬂn@ntlbrOQQgi\osit'&eW%ten%BI@biéﬂfby%Wb@ﬁélaﬁﬁ‘D of
the present invention the method of meking a hybrid

[00273t €eMiE Gkt aﬁdthérh@rhbé‘d?ﬁﬁﬁﬂ §thet fes&itanvedtion Whd er'tlﬂtﬂi bhRaking a
énucl eat ed host cell for gﬁr oxi mately three day

Pybrid iegh o6 MR GOTPASESt e SBROPT CURYING] BiS2BPaIeRtag host cell for

approﬂﬁﬁ%fﬁ%@dé}fs priBEtoFLSAG With tHev@dHok edl. the fusing step
of the nethod of making a hybrid stemcell conprises a

[0028f] usi @rﬁ‘aﬁf‘érﬁw&nﬁ@ﬁte&ttﬁé Jréé?a'ﬁ\t ifRnEsH URe @tﬁ“ﬁ‘g §t‘ébrt9‘ tAE method of
el ectrof usi on, m croinjection, chemi cal fusion or

making;a fpdrig £4em %hﬁ?@ﬁr'seF@@QPnl"ﬂetﬁ%ﬁﬁ'é?te@ MeBLINRrpPUR gONSisting of

electrflSloR RIS RMjedtiBN oiehfiddl fusi drsplabhdd fasien, of the
met hod of rmaking a hybrid stemcell conprises

[oozd]l uorl@ﬁﬁ&ﬁ@reerﬁsdd.maﬁt%d tHeEpres & fivieAton, Itrne |¥@Ibt|rﬂj‘§tbb 8f the method
nmbodi nent of the resent |nvent|on he net

of mah’ﬁﬁ@n[’gybé'drﬁ}?ﬁ‘l“&” §P€}9f'%%‘4 T'lsor?ﬁﬁeﬂﬁ%?c%’éwﬁ’r ‘Feé'e%?”t’lﬁl t lﬁ‘rYerﬂ gnother

embo&nhﬁnhbb’th%%%sgm Pobhtna kR it b RlaRing "8 h§bRP sBIM EBils further
OF THE FI GURES [0030] This patent or :

compl@ﬁga@quglgmgdhe hybrid stempicsligafterithe isgleting$ter-dr awi ng
executed in color.



Copi es of this patent or patent application
publication with color drawi ng(s) wll be provided by

wo b@s@fiexe upon request and paynent of the neRP€BES2095/005052
fee. [0031] FIG 1 depicts adi pose-derived stemcells

(ADSC) i sol at ed BRIEFDESTR(FHERLOFSMERIGURESE | N accor dance
with the teachings of the present invention. FIG la

[0030Fepi ahB ;gsftaﬁrbrféptpmse&mefm c@ritaheian IdasFBhe enqwue@sxermtemm color.

Copie% ﬁ’g”&sa%te{}@/ﬁ %at%{g &%rtlltgré%]t{ ﬁ’ﬁ@ ég & {a}/\gggﬂ%"w.ﬁ be provided
by the@ﬁb@emquéﬁ&aabaﬁh&ta’ftlﬁemcéts&ryllfée‘ erenti ated ADSCs
made in accordance with the teachings of the present

[0031]NnVveriGON1 AGHras e-ddifoseidrigdd® Msteeh | FceH!%rQAIDsdeeéblét@d from

entiate into five tissue t enc
ToNGRTUENERY Ercaeiabsyennes with ieag i o Ing PEsen! Bietiop, FIC. 1a
depuct@l@jﬂeérhﬂudiéééeﬂf protdin i @HPRBRbresyidi M thedells badisdiesbdnt microscopy.

o Bl o W RO e o
IR ARO S TR ——

the ple8&@3hvdrition. &d@déecdéirlvéﬁll&érﬁaie"@ﬂve@é iriISES toRifRréliate into five
accordance with the teachin %3 of the S5:>rese

tissue; bypesh iNSYHPICRICGAdRIIYNUG AHLCLEDICo CAAINS qﬁ“CD@'E‘g &adiggenic) and the

differefbisies a&d&ionﬁﬂwélleaéi,a};by FikGlogdHordeip Reti O (aiiddgehesis), Men Kossa
cts toc asin

(osteqggipes)oaret RiePo s ik Eiorpsarm) e B TomtBoesio sy for nestin

expresgidn (né&rdg‘éﬁeéﬂ@@kﬁ cafdidc frofshion (dapdlegenesig.cor dance with
the teachings of the present invention. [0035] FIG 5

[0033]epi FIG. SUepiteanuclextidr SFADSOS mae ks apasdarfcdswitntheaékehings of

ccor dan i t e teachi ngs of .t esent . ,
the prefesE fvpEIPn e Saderils ckbe e Dotear I S0BES pRFapucientin. FIG.
3b depidtd bentl eslsC eFIG. ladodémicts WytodhAlasin F)-freattl AFEPTE tied MBurs post
cells as in FIG b5a observed under phase contrast

roscopy. [0036] FIG 6 depicts stemcell hybrids

k ost fusio e in accordance with t .
100341, 1 178 o% OBCIIRISTE PR MY HEFGhPOE I GonRogR f perdance wit
the te&EHhdeQsitiid pres&itaiventigh.cel I s-in the stemcell hybrid
cultures. FIG 6b depicts the sane cells as in FIG 6a

[0035; bserrygds dfé;fﬂ@t@ SEIMA 86! HDRHE Bsilr W@eﬁé pisgt Wont Mhads Al adEb@ance with
uorescencge-a A or n
the teZRRINGR P hgt PTRSAST M eBa 151 55 ARRIG| G B AebME REIg pels in the

stem t8IE hiSRE Bulfugss. OFIG.hsb gegisenthe isanrnNEdlgas ihnEIGC®AL 6is¥erved under
anel depicts control cells that do not

sy uneR
PhaseGaNTaslIMEIasCohe  G3. 8 hybri d panel depicts GFP
stem.ce d. clone and t

nin the G3 I
10036830 Hig Pap isritem e U Geeestir St [ iom Hogen  ssogance with
the te%t:lﬁi sef {hehp’rbéérﬁ itNepien.[ FRSSa GefictsEGER Potitite klaning cells in the

stem aﬁﬁﬁwrrdcaw s SF T pe bR TE e Sl o PG (aedspeteg under

phasd ¢ontrastahidrszespyM th the teachings of the present
i nventi on.

[0037] FIG. 7 depicts fluorescence-activated cell sorting (FACS) analysis of hybrid

stem cells made in accordance with the teachings of the present invention. The Control (-)

treatnm%

GFP panel depicts control cells that do not express GFP; the G3.8 hybrid panel depicts GFP
expression in the G3.8 stem cell hybrid clone and the G3.9 hybrid pane! depicts GFP
expression in the G3.9 stem cell hybrid clone.



[0039] FIG 9 depicts the adi pogenic differentiation
of hybrid stemcells nmade in accordance with the

wao emshengs of the present invention. [0040] FlECT/L82005/005052
depi cts the osteogenic differentiation of hybrid stem

[oossyel I suGraQedéprbtélQﬁ@rrdgn@eoMrstnblet Bel tRRetHraEs chdint Raction (PCR)

esent_invention. Lfrﬁ‘ 111 FIG 11 depicts the
amp"f@ﬂwfé@e%ifremdmbﬂ@rs calt Figpeomans Bt perostanse i tae tpagings of
the prégénamo@{t@ance with the teachings of the present
invention. [0042] FIG 12 depicts the neurogenic

[0039]i f f eleNbi @pis thé J&(ﬁb’g’eﬂlcs&lﬁéﬁeﬁﬁétlo‘h BRHGbrd) stem cells made in
accordance with the teachi ng t he present

accord%@%mthgwteﬁ%agﬁ of thezpregenty ”8?% t he cardi ogenic
fferentiation of hybrid stemcells made in

[0040&ccoF&an&% depicts thee obleqasnio giffesentiohien of dykrd stem cells made in
accordafh\égmth% teEERThAY drlthdNpids eﬂ_ﬁ%t&r@o”f”f] Chemi cal

fication: As used herein, "chem cal nodification"
' [0041;‘:-“c e'F?Gt # Hgﬁc@rtﬂﬁe&ﬁ%nd\‘aﬁélﬁb Qilf%r&hﬁ%r?%\‘ h@brid stem cells made in

i ochem cal 1s used to i nduce genom c changes in the
aCCOfQﬁBﬁ@WV'tBé‘FQ teagtings@fl the  prespetriavemiion.hat al | ow t he donor
or nucleus thereof, to be responsive during

[0042ht u.Féﬁu 2 denists dee perpachio thfeéemf@émn e hybatharﬂﬁ made in
accor&%gé%tr\m&ﬁlﬁgs ofifie PRREnNAVSHiOn. “Cconm tted” refers

to cells which are conS|dered to be permanently
0043 OTMTFIG £ [fRptsS BRE bhifoobHRCJifiEBntidHRATAI! fyRAa b Sces Gnade |
L 3ZI referreg to as mHlnaI Ialllfferent)fi’at;sg ce‘l"ls."a emn
aCCOFf{QN@ﬂGﬂIth@W tsprhings eithe a(ﬁsenbava‘ml@@m on: As used herein,
"cytoplast extract nodification" refers to the process

wherein a cellul ar eperRftoNGBeddg Ng of the
cytoplasm c contents™of a cellT are used to induce

[0044gen°r@h%nﬁkfé@'ﬂﬂﬁ¢ﬁcbﬂor{ h%sd@éé@rhé‘r@n' “cffé?nﬁﬁi'%@dt‘ﬁcaﬁ&?rr%fgrs to the
hat allow the donor cell, or nucleus thereof, to be

processeWRRIRIS; 3/ ehemieal 19 biaghemicel isnsash & ndeesgenaanie ghanges fipthe donor
cell, oF BlidiethemrRbf eHBt aliW d ddrRAl b, @F AOEIbE th‘éFbofAé b\éﬁ@ﬁ)onsnve during

herein, "dedifferentiation” refers to | oss of
maturg%@r@ regeptive tp thg host eallgytoplastt i on. In cel I's,
dedifferentiation leads to an a | ess conmi tted cel |.
[0045{]004g30nm11ftpd3r Asuped hefgin, Jeompsitiad’refess tp cells which are considered to

be perrfaddr@) @BEntd LR a '<BEETS fUrRtidr1e CRAMRItEd b@l& &b 48 teferred to as

for a particular formor function. In cells,
“termigalyrdiffesentiatad lis{ eads to a more conmi tted cel | . [0049] -
r Cell: As used herein, "donor cell"” refers to an

Dono
[0046]; p| &yéppdazNFxE@th%ﬁlqavg@r Asdieed herain.erpiepiant extract modfication”

refers@BRY BRIcEss WRERIN a QellR9SExtt ééns'igt'ihé of @6 bytbRasmic contents of a
organismor a prinordialsex cell which contributes it

cell argised 49 ingueRogeoMia CcRRNAES iR & JRnoR el iof Nyeieys bereof, tW@"OW the
donord@N0dr rﬁfé|e|us itferB&t td bétdspendive Bﬁ?ﬂ@emﬁﬁllrét%ntdh@treéépﬁve to the host
termnally differentiated or cells in the process of
cell CYél‘PF?'EFSé‘P -entiation. For the purposes of this invention,
or cell refers to both the entire cell or the

[0047r]ucl Qpslifieresiation 003 YssHoMetsin.| “tadiffpspniiation: refersydadloss of
specidl®hfnin forfPRI3indiBh! IPéBadifi<Pntiati6t R8s tdPart HRss committed cell.

[0048] Differentiation: As used herein, “differentiation” refers to the adaptation of cells

for a particular form or function. In cells, differentiation leads to a more committed cell.

[0049] Donor Cell: As used herein, “donor cell” refers to any diploid (2N) cell derived

from a pre-embryonic, embryonic, fetal, or post-natal multi-cellular organism or a primordial

8



process wherein the donor cell, or nucleus thereof, is
prepared to undergo maturation or prepared to be
WO e@eprilee to a host cell cytoplasm and/ or responBER2005/005052
within a post-natal environment. [0051] Enbryo: As
sex celuswbwwn&ibrmtes"lgrmrc)e@r gémdtie msatédal 8 thRMyBBl stdin E&IE BRI donor cell
. s,ta%es ohg h and dlffereﬁ/id ion that are . ¢
is notJimiedcitetose Feiisshaing gt iCRNANG E%&mﬂate t PoRcliswielng prRgess o
dlfferehhitbﬁ TFoF tAd purpbSesadfehid @fvientish, @bfoesdliablers fiesbtame ditire cell or
|fferent|at|on of the gerns Iayers into the
the nuplgus,alope e or gans and organ systems. The three germ
ayers he endoderm ect oder nd nesoder m
(0050}t PR cCall BrRRBEAIPN AL USkf 1B o R0 BRI PFBIAIOR BIATS to the

procegsvhereinetherdonbP callYorGficleut NRérebs id Efépﬁﬁécﬁﬁi ur@d&ﬁgod ma;(]uratuon or
at has reached t

derived from a devel oping e
Prepar&@v‘@l ipFRaePUYe & ggfost &GHM%@HQBF {ESPORSIVE vehim@ post-natal
envirowgkht. I n this context enbryonic stemcell and

preenbryonic stemcell are equivalent terns. Enbryonic

[0051§t e”Eﬁ’f?HG' Ak QiseEPerdih kambpR)” Irefepd tb é@tahml ewtthé: @éﬂlysstages of
not djrect] i sol ated from an enbry

ESC-1i ke
growth gRd iiitegentialieny that e sharmstedred "E%'i“télé‘P’P énd IQ&F"‘I‘@V@ Where the

three §@ANaged iatd @éfﬁﬁﬁ'a&ﬁ%@tdﬂls%@fd‘i@"@ﬁeféhﬁéﬁohfwtﬁee?'&ﬁ\b rs into
@? thg@ resent invention q_iS Fetal Stem Cel e
I

the 'eég%(iﬁ"’ﬁé’rr%ﬁ"l% ang grgan §¥5é“r‘ﬂ‘%el ey Bres ge layegare thgapndoderm,

ectodérfh 4Rd rhégpaeant and derived from a devel opi ng
mul ti-cellular fetus that is no |onger in early or

[0052 d E&Mﬁ)rﬁu gmaemewsa;se& PRRA, @@bmoﬁ@l étem%lluﬁa‘%}s fo any cell

mcell" refers. to a reproductive

ch
that 'Ségt'p&t%éf‘ FBY?;f’tféO’Bra developipg by that bas feaﬁh%ff ’\‘anel"e'ol’me”ta'

stage 48 VWalOBtthcHed 1@ th@mt@ﬁw:%n/e It €li$ cobteRbEhbiyesic s(fahloeu/émd pre-
used herein, "host cell" Eers to an

ti pot
embrygﬂ'érﬁtﬁ'el?e"oeéﬁu%i’é*a'afqnéﬁ'?fa‘spr ”‘@Bfﬂ”&?oﬁ‘?%‘ n% Qﬁ%‘-‘c"ke) cells are
totipotbftt @dlls ridt drestly- i@@lbﬁald fidthtdrc émbijoar ESCIRBI RN bb@tbe derived from

contrib t he 0 a hybrid stem cel
primorfizh ey Ctsdbatciae BoeB e AT e ateAdY dEeacanseanih theifeagpings of the
prese,s;te,hdenp@repar ation" refers to the process wherein the

host cell is enucleated. [0057] Hybrid StemCell: As

[0053l]S€d FBt%ﬂ edtém CBybrag u%é@me‘i@h' "fetfaefsﬁirﬁ defr 2ét¥rsC® b cell that is
iS rrultl]potent and .i s dg E'XJ ed from an enucl eat e
m“'t'PHE%‘{ apd derivadqyrom iy Asyelering mugi-celiyiar &gius thatieae O’Eﬂ‘eré{‘ early or

mid-staé bigafbdéHesis. Or gani sm Hybr| d stemcells are further
di scl osed in co-pending United States Patent

[0054@18pl iGeail ©d1: Nes udéd Bééln78§erh10&6|8}ef&%rtwo}e@sdduamd &@ftsuch as a
dification: d her 0 extr
SpermEAS & APIORYe: rredl i) Wl EsIoR BILS Tirarduclia eI ol ar

xtract consisting of the nuclear contents of a
100585 ciFiogt Epll ARisethareins dwst el Feferedo @@ham't@%qﬁ%.ﬁfggscq"ﬁeﬂved

from & Bl% SHB96NI6 SdrhbryStiic, e, &t pobhieit@ahultiédnatar akdadwn it contributes
r cell, or nucleus thereof, to be responsive

ono
the Cymalsﬁbtor?atﬂm'gtsf%‘hcﬂ receptive to the host cell

| a
[0056 vt FIJ-Iost Cell Preparation: As used herein, “host cell preparation” refers to the

process wherein the host cell is enucleated.

[0057] Hybrid Stem Cell: As used herein, “hybrid stem cell” refers to any cell that is
multipotent and is derived from an enucleated host cell and a donor cell, or nucleus thereof,
of a multicellular organism. Hybrid stem cells are further disclosed in co-pending United
States Patent Application No. 10/864,788.



[0059] Maturation: As used herein, "maturation" refers

to a process of coordinated steps either forward or
whaeksnasid3in the differentiati on pathway and crOT/U81085/005052

to both differentiation or de-differentiation. As used

[OOSdger eikAryoPREH! BktrRR MOAFLBRIHN MOURs Wusdy t R&einel fiBryoplast extract
evel op or devel opnent when applied to the process

modifigalioey |fo§65 ferts proqesdederfiBa? felacextaatetansising @§dhe nuclear

conterhl@"o?é Bell, Iaﬂlﬂbfth@@h&eb@ GRblto wfd@t‘@bénérﬁlc%hﬁ ds in the donor cell, or
npri sed of host enucl eated ovum and onor

nucleys, HIeErR, fhaérﬁ"awSﬁberMPesg@H-u ar neeseﬁm%ere?f 40 e msPansiye during

matur§ifoh &rebdeptiVd® HEPbstRY elBphss. ovum and donor nucl eus
can be fromthe sane or different species. A nodified

mos?er MRbratiGRn A8l S doRere I%gtu?atlohy béfbf% 34 "Br@@és% of coordinated
%OI\/UIU potent: As used herein, "nultipotent
steps rqither forward; &r |backward '@aﬂ"egﬂ'ff@rem'%t@nt paibwaprand gameefer to both

dlfferéF\ﬁaﬁont ¥P8&-difftintbhigs e AL hée& Y8R, ahstutdtidhti§ SyhBnymous with the
unber. An exanple of a multipotent cells is

termslﬁ’éhﬁ?ﬁ)ﬁb‘i’%’?lo@”@& when appligd do Hredrpeass|desernbed Neein.

evel op into several types of blood cells but cannot
[006Q1eveIMﬂ§1'fleﬁt Gern deell: c sl wsed bersin, ‘Madified cgesat calfjuefers to a cell

compfERATY hddk ekblibsted BSuHSHE DEERI hucield lfrBh’Pé"'s azcgq&nta qogonia

progenitor cells" refers to nultipotent ceI
or a gringafieheeperie fhe Most amideaterhown r?é‘dp‘éﬁf@ht“iuﬁ'lemf &an be from the

same @F f:hf‘f@lre%%o&?e% 'A"ﬁ\@dlﬂ@@?‘éﬁh&/ n SR Bkl al“npdd germ cell.”

endoder mal |ineage cel [0063] Pre-enbryo:” As used
[0061]€T eiMUltipoRrft- S hérBfneFRultifotent” §&fetd 126 QRS ddh §ik rise to
éarly stage of devel opment prior to cell division.
severah etheiy celh Pﬁﬁeb@nﬁ\%%rﬁeﬂ typaggare: fiteghiin inyMbeE. o s example of a

multnp%le%@&élﬁ‘?s ﬁérﬁat‘ép&léflé LI — BIGQP&EmMefs ﬁfﬁ’&é(r‘?ﬂé\ﬁelo? iBtY several types
X " yonic Stem Cel | " above.

of b'°%§?'|5ﬁ>&f ﬁil'""Sf @?MEGH into bagingglsy her ei n, post nat al stem
‘ cell” refers to any cell that is mJItlpotent and
[0062]er i Wadtimotentyrguliiregeniien CellsarAsoisgdiiessin anudipolant peult progenitor
cells” L&Q@th rﬁ’ulh‘ﬁdt@r‘&t&% 1so1"§ed4ﬁ8rq tR€HBhE marFH\Athi%Htr%% the potential to
refers to cel hat can give rise to type
d'ffe'%‘%é@p'ﬁtotnﬁ%see@w"@',o?”dpﬂl?"?iIaé!éeﬁﬂf’@d%mab'mﬁége%'ﬂ?port i ng
cells of the uterus. [0067] Prinordial Sex Cell: As
[0063])sed Rieeabryo: " Ay Heest bigrain, Susepdryo” refersclos fedilized egg in the early
stage & 913\9&6%9&“' rlorhl%tcell%lv%d V[§l§1'|rfgrtﬁg‘p¥‘efl€mﬁﬁjoﬁlc%ad‘eetﬁ§||rf?t|al stages
mat ure or eve opi ng gonad I'S abl'e to denerate cel
of cleavage 9% epii%e a species and contains a diploid
enom c state. Prinordial sex cells can be qui escent
[0064); adtre-ealbgyamic $lemee!l: 1Pres'Emhsyonic Siem GalE abave
onoc femal e nocyt es, sper mat ogoni al stemcells,
[00 Gigvar |F?;>rst -gate

hiee Coll. dequnen diereippmont sl stemcgbireders {6 ‘any cell

. T e stem
AR S RETIHGRORL Y ALRSSKIBIFRaHT RE oL o

[0066&Ior ' ?u%g?entgﬁ e Harelrf eél e;';béérﬁ” r“e?erﬁo Pélgﬁﬁeﬂtcah jve rise to any

ryogenesi s t ned to becone
cell type ekeept [B0BYS Oﬁépmdﬁg?éﬁﬁl mgfhmum@m@*b iohthe uterus.
"reprogramm ng" refers to the resetting of the genetic
[0067dr ogrRamasdiabSex Cell:s dshused drereine”priglordialdeixbiell’s refers to any diploid
cell th%e Erqe‘?%ecgﬂgarﬁ tgel %J@ér fRRILRALERE bRbetebiPEMER, R dbi {oVgenerate
cells that propagate a species and contains a diploid genomic state. Primordial sex cells can

be quiescent or actively dividing. These cells include male gonocytes, female gonocytes,

10



[0070] Responsive: As used herein, "responsive" refers
to the condition of a cell, or group of cells, wherein

w0 bey/1zmes suscepti ble to and can functi on accopdi/ugioys005052
within a cellular environment. Responsive cells are

capahl r ondi.ng to ang f .onj Ng Al .
spermeBBRefshm (B Nar I froriten BRI EohBEA, Bpdmatsaprig: Tope-s
spermatogianias Yétoasmown 3 tErmJioewtant c&lsem Cel | s: As used

herein, "somatic stemcells” refers to diploid
[0068jul t iPpiotoedial GernplGalli pAs assed Steeein ¢ HrintordiSlogaim celb't refars to cells

ot ent

preserii pNERTPESesrii B 8 Up R Pataine PRI Alsout o

l onihg" refers to the cloning of cells usi ucl ear
[0069] , o EPBroSREY RS APriP AR rEBIOSATR oh MR AP Ll Feseing of the
genetie\prograim of 4 leell BUCH ehas tiod calhekHilsits platipotensy &ridehas ée sotential to
ed fromthe inner cell mass. [0073] Therapeutic

deri
pro"“?%ﬁf%'éﬁﬁ?‘rﬂ?% ' OTH8NSTed herein, "therapeutic

repraogramm ng” .refers to the process, of turat.ion
10070, o EFRPAIIE RS dioFd el EseRN Y JBTet o s; SPraiep gy @ cell, or
groupast coliswhgreirtheh eiré eastaptitgs toand ban fuheti@néccordiegy withintaocellular

. vyi el i ther. pluripotent | tipotent or o .

envirahimoh, o RessbriB ool AR EaPatie i rearBRoRa o Jae dynstiprige in a partcular
cellularepriegnsenteidses |drgaradirel/arsedan sylstam.i npl antation into a

host to replace or repair diseased, damaged, defective
[0071qr oSoedaticadteyn Cerai rAedusdds Berein, Thematitestepe délist ableys to diploid

oGBS S S e 5B BB 8 ot

ourafe | R B S Pt o
of cell&@sﬁi‘g&&tc%a&hrbnifbﬁnﬁ&iobs irfudiriterepadingthel sutlogs pl &rc ovin with the
t he

H s h i to be tot t ent |
nucle{fy 0 Mg eh 65} ek TP RGO R SvE Be ey apd PRFSed cgg.
1007 3]or o HeTSRRHER BeDMArERH o AmHERS DL orPorpR L srepparamming’
referst tBEthPIPERSS ofhesteiation vﬂ%ﬁ’éirhllaaéte?xbefllai@te@%@d & bstrgulafory factors

onten

the cytopl asn c d nucl ear cy of acell are .
accorgia 6 e Bnctieas oaRe eresept akeion s Viak Stnshsfirppeft Fypipotent or
tissueﬁur»]ﬁébiﬂtd?cdd’imrtﬁﬁf celishat T_ﬁédaﬁguttc_bﬂly depigrarehbd odlisnaed euseful for
. { rep to re onsi ve ur.l n turati on n .
mplagBarb T @ o5t IR ASHBG O SFHaTc b eHeae HAERg9 defive or genetically
impaifdd HSRUETITEN Berapldbtiday kdPrbgianintsl’ GélisTofethprpgresarit invention do not

' I, 0l ogi cally useful pluripotent

I nvention pr9vi des _bi
pwseﬁﬁé‘%’bgﬁ?f‘@éﬁ 'F?C'ﬁé% AESammed cel I's having mi ni mal
o0 RO b RSk SO a5 g
inforrrmrt]ien maé@etd_ tmrclzrlea‘tbrwahé Celtt &frtge eb?{s p(u%?iaét rp})iasent!ah e-lutman cells have
t her apeut.i ca r epl ogr cells.o resen
the caraghPibsfofiRbtent coaun fhe Tt o sveitns redertisd e
oo 7, MEIEEYE PSS s SRR e o
modiffeation” | refgedtcame proesssf wiiereinld téllulae dxtractt demsiepagibf the cytoplasmic
r esent

| i cat.i .. Addj ti | 't hod f t.h
and (RBan GRS A G Pl st b e s EnBOGERT ] e diqnor cell or
nucleagltrhaeofl:wmathrwmmgm, dore @ﬂe&entucienyetlhfrieoﬂ tgnlmé uekp®nsive during
rel ated methods.for maturing stemcells made in
maturﬁﬁ%’b? W&%P%eﬁﬁ tq%éos?g%{tl it?Pg%San the present invention

into specific host
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tissues. [0077] Stemcells are primtive cells that

give rise to other types of cells. Also called
w@e@mgariiedr cells, there are several kinds of BCEDS2005/005052

cells. Totipotent cells are considered the "master”

celI's of the pdxLbeDascarHibRYEGAEINVERTIBN! the genetic
i nformati on needed to create all the cells of the body

[0076&' US Thé eprBb et GRtehtioMPréVidéto bidlsgieRy tUsefud i@ipoasie tiérapeutically
uman cel s have thi t,gt |,Jootent capacity only during
reprografEmed cells Pavnairniaeh Redaie-0amaaag A ixiorieys. letigthis that compare

favorablyva® the tdleveredindtisd dMmdamabed, PPehat oféthbonit BRIecells (that is,
eoIIows a series of stages In which the cells becone

f \ . .
- the therppeuicdlivglepragsammarti G18. OfriRe rRigtendtiayRItgr LRSFRSS dipar prime

physidldfiddl tstaté Nydhokes P Ot\dreoves | ﬂh&th&éﬂip@bﬁ@ﬂf rBproftayhmed cells of the
versatile and ca ve rise to any cel

| | ( n gi. type cept .
preseqtiveRions At mRANgIPeiEll: BriRoeH B BepiRel PHibE L herapeutic
applicAforsheAddigsnts - méhodd6f BRX bresbAgRveRIn! Srolide OB the generation of

I C ;
hybrid(r;[tuq;{'tglrcg@steﬁﬁﬁr{rygggr@, ! grg v &%EQ%i%gplggqeqeﬁﬁ?%é%\é%%g for maturing
~ stem ¢EIEPRIde iNaceoraamieawitl theubddhis @ the Brlebéntiitvention into specific host
hemat opoi etic cells - blood cells that can devel op

tissues-nt o several types of blood cells, but cannot devel op
(nto brain cells, A

At the end of the | ong chai of ce]l
00773\ SR aIgte Frimive, fRHBotoie 766 To athar oiite 2 cals. “lso called
progefiitdr fc@NE nhérdt £ sevarhl Binds 6EStem EdI8! TatipoteAnsdlidealre @ohsldered the

e G N
all thedﬂeﬁé 6f Btbody Rlis aied blé%élﬂmnﬂfticrbﬂ%&lsheﬁ e Mimaneerfsgo!l Blum;n cells
e BRI B st PR et Bt o%5. . e
to fouﬁéﬁﬁ@fbhgeﬂtolﬁpotgmv?vﬁrtherléifélmlsia‘ts)ie!ri]‘iebawv emEeﬂm waitie tHeacells become
. er suade, hl 00 emcells taq. ave |ike neurons. .
ncreak N Ror B e SE AH-8°88 Sh SHBRICERUb By UE e which are
highlyniérdatiRoaed tare give Sise b @nplcell itypet @tept Ypells of the placenta or other
oo G TR LB S AP L g e
can giléﬂsiiﬁﬂéevh?al oﬂ%{bgll tvip@9, it thidze tmtfngfemmiteﬁ irnﬁmﬂ’lﬂe}arl am example
evel opment, prqvides a.central role for stem .
of mu 0 HIE RPir et @16 THN wf ah gPisTfo sSveral tpes o
blood epl'lsblbasdlte?rd\e*aﬂéwe&iﬂ) 2]} ttﬁaincwﬂsh gAt ﬁflie_(eab:m tl_(eplbhgmljl_ﬂh af cell divisions
rm s) marate .along.the. gepit ri . ese .
at it [ W65 bed At S o BoBi sl ol R dERagerea o be

permatehtly eammeitietids aispecifidfanttiomnscri ption factor Oct4. Upon
. m grati onand col oni zation of the genital ridge, the
[0078])r i mMBcibintibts grad norecthdld thenstinmigo theht tiffferetibtied taettsicanmobbe altered or

* causeflclq bPhavel i afe Y BEEE B TR b e IcB NS BPb e, naturally
committedy Imedaenpstemoed ieapertrents; tlohevgPSERntistd haviedeen able to persuade
- blood G R F wubanShBak, TRIETEE AP RRRl e foclRee g wavs o
makel mflﬁipcaemtomllsamat plafipdterd. tyfhasr '(K@laml-%imhalmMi el %Ifre Seneration of
. ev I |

s ke T S e T S

10078)c i TR Breie™S oF B8 Na BrebgRengTaT T SerHLaTT orsiem cells
Early _eimehthsmj;ehesit,hﬁallsdrdnmitrﬁeepmmaoepldllslasttdh;syinekl ftcf ebe_ﬁs]mé afeem cells

. 1 | e nt .
orimoyaL o REEEH) Fiore o gl e, TRREGOTS preb i teves of

alkalirépl@sphptaas esofellt &eexmessingy tHeetrarsariptionefaatod Qcét. s Uphe swigration
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gonocytes resune division wthin a few days after

birth to generate spermatogonia! stemcells and
wee@stedEkd y undergo differentiati on and nei osi BCTEAN&S5052

to spermatogenesis. [0080] Prinordial sex cells are

and c?ibﬁi@?ﬂdnyqflftﬁé @éﬁﬁélbld@gf e Q&ﬁ@rlﬂlﬁl gBen b aﬁﬂéégo lfdmtémie@bn into
r ertil1zati on an eventual 1y n roun 0 .. .

male QI BB HSTBEEL PEGECER PEMDTIE o S U FFBIYR ofthigdgvention

disclosi®é| enipmeale Prinfurdigh sexreslist (ST )ewiard diseusséd abutuidki dualities and

0 rahle to that of an.enbrygnic state. J0081] .. . ..
propeian &) Sie 2o pamaftihl SEH NG e SuliveientAo%.o0; iiations are
implieGﬁJO ﬂ)urm@Smg@L pﬁrﬁ@dﬁl eémélﬁﬂb@élb@??dﬁl ard pavicrdias ls&ge cells become

e ryo.and.have the at est | erenti atl on .
cloself BT BI Wt Bieq SOLGAIS G207 g 0P it e LB PO theforagli of the
seminiféroas borUF.r Vﬁwe@gh@phﬁ)ﬁ&ﬂﬁb gefmicbis aﬁbafnxms@f Ditae sefmirffgtodls cords,

actl cal  stan ol Nt e ryon|c stem ce S are a ..
they dfrsrafeini o RBrTos Mt afeinesraly afieSEE; Théetiongfes divide for a
few day Rlladkd ey i@ nanG,/Gl Ipdrs® 1tf the teb teytlean® add ¥nd rats these

~during enbryogenesis. .Mani pul ati on, Qf enbryonic stem_.
qonociis| B FTEY RGN I FBVE AL GBAR G SEOR A qpermatogenial stem
cells amidfeverntaally wideagod differantidtide and ngxosid retéd tot speaaatogenesis.
i ncl udi ng cardi onyocytes, hematopoietic cells,

. [OOSCHRdol(ljﬂﬂiﬁidr(ﬁhl Eez24 dgﬂs areedireetly redpehsiblalfomgiselating the cells required for
..chondrocyt es, adi pocytes, liver and pancreatic islets. .
fertiizgog|,Ang) Bl R "V ARERd s STRNRESNSHS [ &S 7 Aapupiganism
PrimoaitdiIsex calls arafnotiprogmnameld tondit iaati @aré blea qudliecamparable amthat of an

b of . thq enbryonic stemcells to a particular |ineage.
em rypaﬁssﬁ For the purpose of this discussion, an enbryo

nd fetus are distinguished. based t he
1008142, o BoRSTGSeR g5 AIF Pelsateriyad: T e 15 7alraass gthe pre-
implanitaorebibstp oyst-tage agebrye bhad have tive paatest differentiatidh potential, being

vy G YR 5 PR B T ey 0B pover. From
practitargtandpsind, Gmbwmdic@ahrcellﬁéﬂeﬁn antifaet i dell tchikure Binee, ipanheir natural
establis

.. layers are fined an ed. Late enbryoggnesis..
epiblapC UENAEG Hfey RBVPAT T RIRTTY |3 e oGPt ayBppuBtion of
embrydelci sterh iceltssinivittcohdsdeahiol the gefheratiarpand differentialion ©f awide range of

on e R0 P SPGB ol S, s
muscle] gandsygtes nadipdoglesplivedaiy parageaticfisiel Gyowing lembr@d@Sgtem cells
o S0 SRR BT, A5 I R P S BA B

stem cellddéo gpediculaelifdaget round of enbryogenesis where
cl eavage andbl astul ati on occur. During the second
[0082]oundFor ithen Iparpoat ich ihis glissussibmt aroemdnd ewrd layfetus are distinguished

vase bR HRCHSBIB il b i g et RorehbdenR ot adrmeismopronic stage

refersdoiarpedge mewhish thehmeambrydis undbropingi tee imitidl stages ot deavade. Early

f o f et.al
emono BT, FemeRe o TP Bahortd Py Bl i Shdof g gom tavers
are définesit artdiestablsbed |Lateagbsyogenading defmed thyethenditierastiation of the
oerm PR AN AR B ST R ShA T et S BEAHSS BB, T nston
of embryotthetps scdeiined by dhe thevedopiment vbmpeiningjoy oiglans aod organ systems,

i npaction and prior to inplanting the
f°"°‘”§€%%%‘% Pect)grl%é?vlﬁﬁﬁ tive ectoderm begins to devel op.

(S

[0083] Embryogenesis is the developmental process wherein an oocyte fertilized by a

sperm begins to divide and undergoes the first round of embryogenesis where cleavage and
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[ 0085] The epi bl ast provides the cells that give rise
to the enbryo proper. Blastulation is conplete upon

wo b@sdzsaed opnent of the epiblast stem cell ni CPEI/US2005/005052
wherein pluripotent cells are housed and directed to

blastulB€drf 0ddruN ar iDAiRg d eieelsepsmntralind, a&kﬁlaﬁiﬁt’d)mggastrulatlon and early
devel.o emer es fromt Q?he last

organGaGRES SRR BIasE. Jvm@th'ﬁ%r%wnﬁés RS er A Sradoganess an

round b@&asﬂyogmswwﬂbtemﬂtwe%nﬁmw awesliohyeraaghédbmbimBRoabgt a fetus, is
fearl rgan enesi s. the end of the first round of
when 8?%8??88'% Ve'%ﬂme’ltﬁF Sgermlayers will have been
orned;, ectoderm nesoderm and, definitive endoder m and
[0084E)a5| PUB%;‘?W&WQQ%S 6%3‘FFt 6\“’9%&56‘? dngaqescanising ?rgwetfpe morulae

post- clé@l/égfé/\'alﬁtﬂ c@ﬁnbbé‘uoﬂré}@ﬂﬁé &fb@aeaod@rmoau@wgﬁmﬂwe SndBdédraf] which
extensli ve or gan nt at

make g | A tioRsy Pstr?h@a?%égg F%FFW’B’?W?W% Y&@vﬁco pPhgytly after

compaXibri ¥Rd Fmrczo amslsm QRé Bgibfaet orprivkiiveledtGdebiaieg it &6 H@wrdbp.
by fetal growth an a final round of organ

[0085]evelrapepblast VRIS Y dehd e ive ms% AP bﬁibﬁyo prBSer. Blastulatlon
gestation period is ended béabut at which tine

is conlﬂled%hlpg?ntnpagevglqprqq% of glfu?ﬁ“ stosrt@rgr&ell mqt’@s\ﬁlégelngUHpotent celis
are héigkd Ldnafdlfécfélale@ BEHOrNGdrioQs déOéIBPﬂnbNtaﬂfHé@ ldfuth’ Qievelopment at

which ug%hhqn g}n @'Qc?rm 8%8 %%mgﬁqe)yg{o lﬁ%ggéncg %[H?y:bt eutenne wall.
ve o&mant as it occurs, but on cellular |evel

[Oossinbr Jraefaniationsis followsd hyaasirpiglion andipaHY FgABPRaEsiEe BYHle end of
the f|r§t9Jo|unHHif lﬂr@édogéneilé)%%rdéegé}’m slyery wal ﬁaﬁ/ef@éﬂ foaREY; ectoderm,

i sol at ed %tj’ omthe fetal (Eme mar r ow (hemat p0| etic

mesodargARd | S&finItVE PAgodsFR; ANY RANGPOSY eHRE RN )Org@y Primordia. are

establi%ﬁ’é’di OFbrrovﬁth el Qigahb%@{e@ﬁt eABRiogbh&sis Iseifarkel |b§)extdn@nve organ
dition 140Etem cell s have be n degfrl bed | bot h

develmeé‘t 2hWhichitigne porarigtion m@é}isa e dfaggiopppiian tpgéievelopmg embryo
into anBéveloping feRk aehiEHITd BitaradierizRKose fstal AfroWthgaPE ETMaR tsund st organ -

develqup(:"t al 2) A rrenqtenpgggq g&bl%gﬁygq{gct% ar t|§ gngecpby birth, at

which mmcmé%rgémsmaési al #ieLrbaBiréPsrgaht, h&bué@éﬁ@b@llm niches to function
aﬁacka:/ard in the chferentl ation pathway and can refer
normally, apd YW ViE PPEF @ Yat i on and/ or dedifferenti ati on In "
rocess,

100875 0, FBresert of TRy ERSIsE inppes 1o dEsciiq fip @iobal process of embryo

develcﬁiﬁr\érﬂ @BITEBECUk) rbﬁ@n%"’@él}(ﬂ?ﬁ@ﬁ&g lmav@t e@féﬁé@@&iéﬁ&és%nbeéﬁi and/or -
|1 O I ogr.esses ce S eqgl n (0] ormni cnes an

demogsﬁ eé’%?’iaﬂég %It O cr oenvi ronmegt s, house stemcells

hat d rect an uI ate .or the ti of L
10088 7, Felel Sl SR eop e 28 Gaaiat hone By (Gprietopoieti
stem @mpr eRalibrdia (?&&Jréltﬁtéﬁ coils) hag a&fn&:tlﬂfflaﬁiﬁ(bhmb@téntté'rﬁnlotlc stem cells).
anlsmto uncti o an, UrV| at a oo
in aodicar s ale bv potrbdestbad i toth BrlP Bighoa el tissiegs Fetal stem

cells @ AhuftibRr @ids @pmgltaé p%de@%ﬂgrgﬁ&bg&r@%lscﬁhcmetal development, and
" geéjéerentl at| h (}/{ﬁttecﬁ l‘n one mammal i an species to
uitima QEHBRIGHRIRGE fve Sfecies in the

oo 730t B B IR TG 1 0 S0

differePySichNBatitvigy X esre eféotocboth dﬁfeféﬂﬁlﬁ)roéndlﬂt dédifsdréntiafién. In one
xtrinsic {U?ajtors that induce cell ul.ar or

examifa e DRLIGRoBEoRr hEchatr Bi7HD Flate!in PGS Wigh s cellular
environfleABldushg Bmbelolgendsi and organogenesis. As maturation progresses, cells

begin to form niches and these niches, or microenvironments, house stem cells that direct
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al so on the skin stemcell popul ation.

Chenot herapeutic drugs used to treat cancer have a
waolewadabres ng ef fect on hemat opoi eti c stem cel | BCT/US2005/005052

Reacti ve oxygen species, which are the byproducts of

and regglatelbrgbnogEnabiel At fhe @he of bitth] maiueatioddia@rodregded such that cells

mc inte e cell. |

conprqQni s t he geno rity of t . al I,
and oG RIS SET o iy easerl &o e e aSnisth e AeRueD Pl rive post
natallyt eﬂjéi/_éﬁﬂnfeh@mﬁ%@{i}wfblre dwglw abhsened lbbmgﬁr theaﬁiﬁa@nt species
_orgapi sm age cel l.ul ar .da e accunul ates in these
allowig. Baflralicn & GiTArsHiatAR SVStmp FEMH e BB BARBPFIES i Be extended
to oth&rusdimmaligespedies imhedabodadry. t hen all progeny will be
effected and thus conprom sed. A single stemcell

[0090F! oneueAg tie FetitnB Wf @nt GrgRaaT el wnalaofcodn'ﬁaﬁﬂ@eaf feCdigans and
hoi d and eloid cells _for nore than a

as Iéﬂg ] . %ear %nd,
organg R¥3tes AL FXRSeHR H¥fdentange of dntuniic and GtrigpicJadossy that induce
cellular I@egémcﬁﬁm@gHatg;ias Lmaémﬂal | dightThét dmdryasr@sémt _ %n:rﬁrrﬁalbskin cells but
conprqQm sed stem ce i nduci ng . apopt osi s ere
also ORQLGANSIET colf GHRLAEN ETE AP LU E oS 50 e HERLFaper have a
devastififd Wfett @n&bnﬂ_[opbldéﬁefs:telgﬁﬁ:]i:eﬁs.plﬂéﬁeﬁﬁ %geﬁ@l@bi@ﬁj Wwhich are the
[ enoves romsed cells framthe ation, but it .
. byprogjcls, Ogé@ﬁ@g}sjé‘%eq%@&ﬁu@B%r'"%Fs'gtftéﬁtPEEW"i Gamprongjsgs the “genomic
integrigyvefl thalde®. flwall tdigarsldridrgan $yseras ocetis ate cantiriogsinibeimg replaced
; 5?%'(_?3 | th&%.unbeh of stemcells. decreaseI I'I n, addi ti on lates i
rom £RLPYRIANOgs. HRWesTaAT 21 PT92RISE] 2965 £FlkIar dapipgg ghcignulates in
these teat calppopmialiens.e RS damageis inbéritalsly, eifchtdsegdnomictutations, then
mechani,sm of ,ste ells. Tel.oneres.are the si cal .
all proge 4k e st ST 605 Bl SEET Al stelErdlidistien contibute
to gereaatibeiof lineagat *adhDRiNAlyaphuidnares mydleldocatisefer atoee than a year and
involved in.the replicatiqgn.and,stability of |inear
thereto Py Be fourtg frSare6E AN et Sl el Resardbed The body
respodsd fosa caimplongisexh steauoell by irdieking dipopisisnthefey Iremgtihg df from the
the tel onere ortfens and at, a pre-.determne .
pool el rbyEfie baRofalah SEcRRE) 6L eRbsi RidHeRes” Anopigsis removes
compreatissicaiis fromSthe popalatisn, dntl it satsvadeateasek Itise pomberce stem cells that

t el ase ich.inhibits shortening of teloneres
are aygfipBBRF 7% llks TAHIDR |48 3 SFdet iy B8t g RS 5 ctgpn oot
decreasg. ndn aadditiosl touthar loss rafste ft€B9ddll pdy ¢hers is dvidehee that aging
cell [ th for the f varl
decrefiest e, SBbndy RE B nofind, Peehifigh BEL el ofist efonierl, are the
physia_mrelndw_df rta'mmpbsmmm thatl dootairh digityo ponserves, dasdenue rgpeated DNA
seque'n@gé.ufi 109 @!érgmﬁ)eﬁn tﬂenrggf?{l\%onghﬁ LUWhbility of linear DNA molecules
transp anFatlon, an rndividial” s | nmine §§/stem|s
and serys tagroedntinigt mectHamisim sncglisawithredadioeendref celldivisiomthe length of the

lomBRSRrsdh 81% soPhnped FLGIH <y DT AQDLR S5 gt cotuer
senescenaeh eStboneelisnand sampig edls produce telomenasee whichgnhebitsdshodening of
 lomd 85I BT oA ) SRR B SRS e
100912 bl R of ARl M Rt Yoy o 380 A s
but theutijecity of theuuse hes exeeohinflmnecehtrawatranshiantaipn fos hemnatopoietic
disoro%ﬁéqYr?dﬂ}dirﬁqmaligﬁr}/a?\@i%s.oﬁn 'b{)ﬁ@wrt%w ttanspldhttion! Eh fHVIRRIre fnmune
the Timting Tactor for cellular ?%grapy. The
systemeisi fastoned iwithi {hed trahspanied rhong pwannd e pheshert indiyidubl.  This
. i . ' i f : l.

ety A0t 96468 8% b6 bR BRL PR At one
marrow. :

15



[0093] Therefore, the present invention provides
nmet hods and conpositions for providing functional

Wo popsnzmenpati bl e stemcells for cellular PCT/US2005/005052
regenerative/reparative therapy. [0094] In an

[oogzgenboq‘haieng irefedsiiy didemeathdt Rush el cant treeauﬁ@n%ut.at@ahdw particular

rep ro ranme ceII ar rovided. Thera
cell typHP ST SRR B 06 PRiRLP be OISy SngFRLing ntoyvrious
tissue§ bﬁ@lrﬁﬁédhadr@sseg@ﬂﬁ@ybrs andtb rsubrah@reybéeancth@ fsEb;é@th’! melichGesearch
heteacm ion to

; % he pﬁesaz i n feEt %1
or celdylan tNeERYNt Sn?ﬁ'm COBEDHONR tyREss ol Hargplanty. | "emea%caan is the
limiting fédtcﬁ forlde@ulpF m@w crhetrékﬁpsuanﬁxauweuaslemh@gb@p@rbn@tchshehetype of

r d wt of stemcells includin
the odrgy Wi ApeEBneo 2 sl ubeR PR Gileke IerPled Foisiatip by the
immursd §@erel | s, enbryonic stemcells, fetal stem cel l's,
nultlpotent adul t progenitor ceIIs adi pose- deri ved

: [OOQIqtemTﬁSJéf&e(%CBrew |ﬁ{/éri’ﬁéhdbﬂiwd‘égxméﬂ{dd§ aﬁ@o&ﬁ&posnmns for
. herargcgutl c.re ranm ng takes advant age of th ?
~ providing, fuRclippa]; jnrabReq E@PF'%‘eaﬁt@”} cells i 9e| GRIEIRE Tey‘iei‘%fat"’e reparative
therap@bt ain, such as spermatogonia! stemcells and
adi pose-derived stemcells, and epigenetically

[0094# epr Gy aAEMBoaARsEht ©F lHeSprhyerﬂXMtiére thérapéiticdilyfeprogrammed cells
actors. These therageutl caII re rogramed cells have

Care PrOKEREe d NErRReHIGERRIPH mH}'f‘gsf%f& 9@ &R %‘fonaprﬁﬁ‘?sé' wherein a stem

* cellis %Q[!%BeﬁttG dtnrﬁ&lla{or} fadRAY8cdRFdify ﬂ\@&éadm‘@ﬂdf teobresert invention to yield
erapeutically repro

* pluripgtpg} afgieoteisip RS oReela  CIMGHEH lgendPehigss of therapeutc
reprogiamﬁﬁ@ﬁcardﬂmﬁdrmé&\fvmbl WegieB ofgtendt demglinciuding) aiut @6t limited to,

' thera;@u?ﬁ‘lyag e?po?:g cﬂy ng pﬁ%r%hgﬁl Sprw n usgﬁ Baﬁal stem cells,

multipeteaiagalt @rod@np@h@énscab@oﬁ:dem@bls:émrc@lxt(Aastr; dnd primordial sex
change the epigenetic programm ng of cells. These
stimlatory factors induce, anong ot her results

enom. C rreth | ati on changes in the do
1009815 0 FheReul PO B ARSs AANESHOL e (R ahserigiastem cell
are reiactlnelpre@&@ruortg)t:ﬁnel dudh &k s@étm@tsfﬂéwﬁmwﬂd &nd 8dlipSse-derived stem
ou (0] e

asts, and karypl asts types . of
cells, S0 RRIGARCERI FArSaTains tosste: Gal ol O 1O PR f4iqr These
therapssmqaallyqiapﬁoa&anmhle?elens hmeewiar@ad t?éir andigratibn Biatd &Y either a more
e . e cel lul ar tra 0 e present
commS ARG o PR SRRl Lieshec MPEPeC il fontagrppmed celi
are therdiory @apabls b@psaiethg 6r re@éﬁmétmgi‘diibéas@[ darnagad) atfedtivai driyenetically
chem cal s, biochem cals or cellular extracts for

mpaurg@%is%q? periods of time, in a non-limting exanple for
one hour to ap

t | L.
ro0oif b HeEmRetly tee Do e R B pleBE el Red gy itation,
chemrbelsl bnﬁﬁ’fégﬁdi?s aﬁc:leéllum leﬂ@éo%: to&fﬁaage thecepigenetic ?&fgraldmmgenf cells.
rea or. transpl a i on opreser yat i on
Thes SHRBRHEEGRLPHGE. SsBG AT S HesE. STBTE FieBiaG: Dlnges in the
donordDNAhGEmbdtBraélﬁtsIdﬂ\tm’lbreeemt ipveérioh dheldides methodk Ifer greféiing cellular
o o LB e SRS REEE s A g g v
are cbmlbuip%ed)és tﬂe&\gt Wahlasthamdopé]e)f Ithenipreseaf utvbetlow alin @snon-limiting
examélgeﬁhSpe Lllrflﬁ ﬁ onl a ogr}gg g(%]taip\é?rg Eg%el \ér%:q ﬁgr% stem cells,

specificaityr érabrygnic stem cells. Donor cells are incubated wnth the chemicals,

cells.

biochemicals or cellular extracts for defined periods of time, in a non-limiting example for

approximately one hour to approximately two hours, and those reprogrammed cells that
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undamaged by to the effects of aging and cell

di vi sion. Thus, PSCs possess genones in a nearly
w@bgositediegi cal |y prinme state. A non-limting erempb®on0s052

a PSC particularly useful in an enbodi ment of the

expresledgisidnid Qﬁéﬁf&éllQﬁerkérsas@thefsr@ét@,gaﬂelr alcufitirerpefied are then ready for
Accordin % o the tea(f;hl ngs herein, therapeutically

transplagiatighy gFepstiop of [WthsF @ajliPsr ed for the mat urati on
rocess usi n%@neans simlar to that experienced

[0097£t enlt@19 &P seéTFROdF’PP"ttr?é“t?e’?f@ﬁ%fﬁu'%‘@”&%r%ﬂa‘%’ia‘ %%tq%s (PSC)

are t%%deﬂﬂcﬂ?%bﬂ@%i%b@ aPﬁn@F&éﬂ”@é}@%@Wé SresidiM@O the lining of the
Ther apeuti cal | reprogramed cel]s made i n_accor dance

seminijgroys HPé"qSe%chPH@?eéfa“Ph@edF%Hft thenvaiies dHec sheriwtogonia and

oogonléS eskpkbtively) Badd Buéh deRHhiPRE €S p@§sés§ d|ﬂ|6l§)(2Nﬁ?er’Rﬁ‘nes remarkably
ryopreserved for future use aor th e can urt her

““da”ha&teﬂ P¥d it Bestnefragingmif ealedvielent Thindaes Perserroenomes in a

nearly él@l‘é@i@gl é Ql@féi‘nA wonifltingrexanpey el HPECHRIBUANY useful in an
in a develo f etus, ) in a devel opi ng

whol
embo Wsa‘n%dﬁ gresen FW tion; 5 & ePeRm3togerialc stemy Felk ACCOfd?"Q to the
teachu@gﬁ/hér@mmrgraa&uabauy&emo tdnahed @Shédlisafre ASPRIRARE Pnaturation

proceqsn%rpﬂ ano resg'(e}n ﬁt&qc%m&%}go%y ggéf c qu{a]?e rirg;T:‘heenzieveloping
embrydiahti €stes g é}ﬁb@b@éresietanuwérwgéﬁws;gr amed cel |'s,
stemcells and prinordial sex cells into nore

[oogsstomTrrhérege@tﬁJahy Pdp?@i‘smﬁmeldrbeas Pie- |ﬁaicabrd§ﬁ% wmm RN teabhings of
nor e cel r use in.c

the pretsg e AP RSP e f o JBTRB IS RyrPORS 2048, eY ot he crvopreserved

for futiRt Ugedor tieyacrh Bé ffldhe? rhatatddointd BOReRS commitiedesell Imeage in the
theraE eutic czellsthat can be used otrgat or. r 8
1 ) in a

followig R ERBRMES ()i 7 SRYEISBG PRl (2 GV RplomTetsm
develdp)irfgs\ﬁlﬁtile bfg\éﬂni.ult@rﬁ &l @pinEromivitesceliolar nvireneat thadis similar to that
dified getmcell (M3C) conprising a

OmeWWF'aﬁ"BPr%PQ? Sex cell, or nucleus thereof,
ran cated in an enucl eated ovum wherein .the PSC
[0099i 3%%%9 (gcaresat eBtion REVdgRetpds fag ugjer maturing or

dlffereatutmgl th@rap BBHBARY remgranﬂw‘df &dle ntsteantéml ar@r prfﬁiléfﬁﬁil seX ells into
ian. PSC can be from any ani n'? i ncl udi neq ut
more mmﬂtleﬁ]c% qages m %gos r”é‘lt% en% t%Q{HV|Hﬁm commltted cellsfor

use infUellimat @gendrative/ref@GiSive theFp9s . In Iad@iﬁon thetrhataration apb efferentiation

proces B Ades BBRGHIC t15 (B0 Letirer S Peaih replaatamaged cels n pre-
and pestivathl orpahs. the PSC is a manmmal i an oogoni um or

nucl eus thereof. Alternative nethods of enucl eation
[0100RNd T helpees;:nt ineasticdr alss pravislet dompd ebmgositorbermed \ai rhbdified germ

oo (A5, G0 2 BT Bpi {584 05t BEUH P ramtoatea
an enmtlmiéd bmaxh wherginl the PEGeambitleenvaint arerdesingd ttoml thbe dame species of
animel e AT 57 & 8 b o R S0 o Ao APPSR from any
animat. cntclqdcntgenbm n@tl Ihnitembtoemlce matst hpmaamtnwphtbmmpmnatesTm's dogs,
the l e of f or I e.ty .
horsee é‘?&?e m)r e §$ i c:u11 a???/ %Egd @%ﬁ i'S clz\%gbl's AO g&'ma“an
spemfamgnsnlugp mnrrexcteluanhemef t yrpenathet esbudameht)]tﬁe]P%afeaanammalian

oogonriTe }Su%%ﬂsrﬂ?érge ¢]{erna{i‘|0e pr?etm ‘é'nﬁ&SQnoW r}/oaﬁdc‘f) transfer are

escri erern to pro uce a runction ce
contemalpmnil @s dfeinge Witbihather sqpaeatfi the/ pregenteinaentioe lncludlng mechanical

methods as well as methods utilizing electrical stimuli. The nucleus from any diploid

precursor cell from the spermatogonia or oogonia can be used.
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t herapy. For exanple, the M3C can be matured in a
step-w se manner to particular stages of devel opnent

wao ypsad12dbf a nmature stemcell. [0103] In the BCEPSM0TE5052
met hod described herein, the M is first expanded to

[0101]aboutrh@ Mecebt tisd @g&enﬂ' hveve &SR, G@ﬂotﬁﬁt@%pamﬁﬁﬁehw rAGifisotent or

cel age, d the
vipotets aghat Bl MA & BRAI Bb AT FolREFLpee DREGD! fissue and more
particuliryg el MGC |§baﬁ§b%3<bfrf6mmn@&iofétham®aeGypéﬁiﬂtlsﬁeage MXC is
then matured in a step-w se fashion using cues from
[0102)cel | ®nke oarat@CS Isogensrateat ad chnobe dhérfnmlem by various methods

descrfhis BEIqS 18 ARy 8o BTSN &I PR oL JBRGPTGEdenerative
therapy's @dr brarhple] thetMG € cah®empiturddnig addtep-MseNMahndriaovpsigicular stages
f cebls may be required for a MC

ofdev@apwga@mp@%@?ag’gﬁpféé $RCEati on state. The mature MGC

[01 03]st ag E ﬁ% &?qrwge r"é%'é?%%%%i herlewaﬁgg%s%lflsftfexpane&td to about a

6-cell $tagers FhamMGCican bempamdmastmemnhai a (Brcellllsm;ee howe:verj yond the

10- celﬁ%t?gﬁn egvegrtnecfﬁﬂiéﬁgmqwﬁa%ﬁ[% |pF %rpgeérmsoﬁ 8r rsp[) cells The 6-cell -

stage dGErim then MUned nasta |Sl31ﬂ-WIS€| fadhiore csipy cxues efrgn ecetie dsotated from

|solate'g\g‘e ZStf:n yges S é’ﬁé &o P%él\%l n%g%etggle tf l'eg%tb? f’[ %%04]0{ C{e ﬁ from a

gestatm)naﬂosioshlaatall dapbeisiusedt Itosfac:llltm tl’mpﬁ:ntﬂﬂthg)gfdhe MGGt Elowever, more
[ r

than o%% gagacpe ?f‘ Qerlgemjay \B”é' rrtg nrgé tfgrg% A aé E{? ﬁ%£ﬁaﬁg deglrécpm\éiu\‘&lon state.

The nuitdreavSNt isaemoed 8ipginsdsM&thr dppriraede MGC hiab esuMiG@nb stage-specific

ecenPhEL b, Sod FEBHAMIBR mE 3 p G AL i A Pl o, e

primed MGG ebehaey cimilar tthea m@eoﬁbmgc@bnewlm’mdsotormocémng MGCs to

deternﬁhg %je %&#tel%ﬁ&? loP P B{o’rs S#rlagéédh eﬂpﬁjrﬁﬁé e %ﬁ%ﬁgwn in the
screte es I’ speci tissues i n

field. developlng enbryo bef ore converging in the bone

marrow, where it continues throughout adulthood. In a
[0104H ev elAdditingally WG, arfdeprateopuyarnid, entirgmic &thl grrpestinatalr siem cells
I n L
(i.e. sﬁi@r?‘rfalt&ggndé %ﬁgg@llﬂi@ﬁpéﬁ% #]B%?él:dngy %Hﬁhrr §(~31t't'|8rl:eﬁ§l rl 990 '8 cellular
envuroem@nygg@alemgsmawmtlong@:ﬁo@jﬁ@f@gtiaﬁontmaiﬂaﬁapropmtetfpz: the MGC or
c r liyven I
stem (?%f’sﬂqgﬁgtaij gfg,ﬁ LerOZ%Xrae elg r?gP thot %t%rf)b%ldzélsns Imht%ﬂgn éhtstionic stem
cells maiureoiy tbe iegtbrywintihe develrpieg @pm @armcmoBmOdcce" development, -

oo RS, 3166 GG OIS0k e 1 sovoni
embrygrieiere €NYREDING in Matbanarmaseow.ydlese Bgontinues dnrpeghauh aguithood. In

a dev&f)ﬂﬁg'eﬁ'm% J PeRRBidpBletie 'sfe‘?r?cé]f preBur¥bré YeTBIbY Fifdt '|rPf?'1e yolk sac and a
~n ut are not limted to, sites within t

regiory ggliedofiengoriaraenas-oesanepRospi RN thes cpwise Lefi ergb'tyﬁ@enes's and

organ%é%%@cif%t hen%t@ﬁcﬁ&tcasteﬁﬁc&eh p?@&:rso‘?@hﬁ%r@fér foltRe liver, and later to the

anchno[) eura, aorta- ona nesonephros, ut erine vein
spleerbrbelf@rﬁaﬂna ¥ gelpnizipg 4 b@ﬁa rf@ﬁﬂ@wprr?éﬁ@ bigth. tiﬁeersf%%ehﬂmatopmetlc

mesehdhyRRI 5@ %I@Vdn@%ulmnt%‘uﬁrpﬁb tBV céféy d@'caﬁ% generated
provi des net hods of using ontr| ute

from NGGe A6, REB ST Pt B RIS PTG PP-GH SaPEEs Prienial sites
of in \Fl\ﬂ? mfhticNineRbe, Hlere %Fllrﬂﬁedjﬁ{j's\’tgg \AWhhhthQQJelvélthQVmeryo or

the same species or cells from ferent specie
develoing fgtehicludingr thaevpsiRsyst: eiacepe. velkias! gﬂrtaeqprtlc splanchnopleura

aorta-gonad mesonephros, uterine vein or fetal liver.
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into hosts of the sane or different species as the
conponent cells. The prinmed M3Cs can be used to repair

wopesuen2t o treat di sease. [0106] In another ePbDUSIBHDOS052
of the present invention, hybrid stemcells are

[o1ospr oV iopederbodiMefasr the p@@&»tfumermahlpddm@s MGCs generated by any
eneralve/reparauveg Theh bri ste cells

a”'mabP ﬁ!fPéO\fé‘ﬁ Biethads A nysing, e é&%ﬁ? |§8f‘t§ ptey g‘&fape ics comprising

injectifg! fleOsrindeIMQTs ihitethie Hosndsighal. emc;waén B& dehald Wilﬂey‘elQrfﬁbm the

same SRRRRSAEISHLS PR CHfeF BT oRURIOTALY REBRT BNl 62 erprsplanted

into hédts BUBE&dfmel drediffstbnt shadiea d8aRéE c@n@annenT)t@llsD afteypiiriéd MGCs can
fusi on .occurs betmeen a donor nucl eus and an

be usqd g pRA tsguUpD! “‘@éf"lseasﬁ'le donor cell can be any

[01()6]2'r gl g}rﬁmc}el | r’gt%;&q?rygng OQQQbﬁtg‘eégr?tng\gel 8§’t h)ﬁ)éla éltef:n? Iclel?s grreoprpovided
which @&g aeugaa forMéﬂlﬁarsrfégéhérbn\fd/dewara’tlmthémr Tl Hybﬂd@téﬂe célls of the
rdial sex

prese R Pi DTAGIER e TGRS (R AT% PLGRY TG 8 that they are
lmmur&my' my Q@ﬁmauma With ae eéélplymnl (Hybhemt@ﬁl ¢ells@rbes fusion product

|
betwefip i 4ot 4 P BHS QBRI dcR ISt CBlnbr WBIFPY {iesfsion occurs
betweerlal donof auaéustaadmoeiriuslealed hast t:elgOU'Beleoatlﬁilul:drl]I can be any diploid
onor ,ce as

ool IREREE DU Tnyied tprpaabam ALErBBRe: SR R0 e hoagpt nata

organibmsi dadratspecificallyy thesdkomnes celhcémtie agrinardiahsdx ¢allmirickding but not

imited B RGN A ioar R i B rerRBRtaaBlt pr g emorvonic
stem oelt  IOtimart igah- Iirmtmgemhary\plas of domior celld are fhetapleuicadiyn reprogrammed

cells, Ce%rhtlgg%rgc Oset%r'npgél? fg%‘l‘j %mprcgl?sena'g%géw 1pol%§1{ anogjlt ok OHSPI&OF cells.

Prefereulyttlue donaredell hias ltmasphmmt)&pe afi skeeelintended mexipiert! [ Bhe Rdsecell can be

oS PR BB B I L b8 B B o o
natal bﬂganpnssmd mioney spediftnally lcgnpidade, dsit & eoulieiteda o, caomtoyonic stem
cells, %"?AI ?‘erﬁag%s mLYA‘@?t%BFg%JﬁEérgg%ufggcé\A%g%g a ﬁgé gey éd;’gtergncells. Ina
non-liraifihg sixemple; epltuwed celéfifies cardbé aised @me\denanygellsosBhebHienor and host
cells GRBEABLF ! AheARNGHEN o Effekchy Bt QURd, bY 2 density

puri Ion maj ority of

ynp [ a
l°1°7L Al haéééze%rfﬁo{dﬁ%oqéﬁ@?%%s%bﬁﬂgﬁa@%ﬁ%@?%%ﬁ% o8l Bs donor
cells pncast vi-step froethpd s augedntai piyify [tiel @ighonvielisi p dftentheptissues was
disasé?)lcféFédo UL Qhhed ?l \Itvé? CHeﬁfBﬁ’%éd ltcl) NEmove Paﬁ'\ lpd@§|b%o e&l;tamlnatlng

cel'ls’in enbodl nen resent 1 nvention
adherentraells fmlaweq bd@fqieﬂ@dy a@dﬁné nu@fmal@ bigpt H@ermaibrltmot yymphocytes

dixf f e I
are qHQ Sgl‘fqu G rﬁf it‘%}?etfg E’aria hggé oﬁ%m?%u&r‘n? eslltja}tgél 2’%?1 conveys
great&s@taé@gb/rfpereptq%ammmgem C and card| ogem c cell types.
FIG 2 depicts the differentiation of ADSC into these

[0108} i ve Mullinoten} pers pluripotenle sterb sglisreNit calf lineseusafelsamtdonor cells in

emboalfﬁéﬁfgdf%b r‘é@@qsln\ﬂﬁlﬂ@r'i@kr f@ﬁ&g)nsnﬁdéﬁn@@tagﬁem cells by their ability to
erentlatlon potential If ey were differentiated

underg@ |d6§erqr6'ab@"s%é vapigh. ?fmgyp%@tclué@m bt |ligted e, adipogenic,

neuro%;é}ﬁc QSQSB@H@ %%ﬁd%@ﬁlbdarﬁf RHEMiRehR 8ar Wp@h ng Fk? b h@epmts the
eachi n résent invention can conduct ed

differeniatiny g\g @QS}Cetlryootge%éng cejlntypeSiorni RS pﬁ@odlment of the present

invention, ADSCs demonstrated the greatest differentiation potential if they were

differentiated prior to passage four.
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exanpl e, ADSCs were plated onto fibronectin coated

tissue culture slides and treated with cells with
wendosae3ieyt ochal asin D or cytochal asin B. AftePCT/US2005/005052

treatnment, the cells can be trypsinized, re-plated and

[01091ar e Vioabtal émcle%la@:utfor7t21ergwe&upﬁsif HyBHE lseth icerms aEdoQ!m@ to the
s enucl eat ed ADS i n. accordance V\?th th

teachiRGh 1 GEST {THen i Sahbe CAUBHTb HONG GLEDF O Bmee | 0 @ non-

limitin Qéiaﬁw@l’é@fADS@é Wer@%ﬂat@@ (frilﬂt]@mﬁrdm‘ébng co8Rdof ss@el’kblﬂfbﬁ skifes and
ose, of ski

treateqi H’&{" &alilqrqr\gltﬂbglfhseﬁ Womqwﬁné qrocygqc el@gafé, @q{ treatment the cells can

be trypsaumtéu Ag-pRitdd0dnd Sraasiattéifor fabBUtOTR Iedury pbsts.erm@e@brf glsueoa ,depicts
envi st ohed a

t hod f |
enuclpistAPSEE Fiade R acoriance S h s araBas bf e PASE MR veNEps
10110{ .o OB, EX1st 218, SO B G0N B 91 oI e e & niiper of fusion

: methoweekﬁ)wpomt thiseosf damansthe aért mg::lt:h.a@ btt Hoti nditexn s Glectrofusion,
e. nu

f d i fied .
microipg . CasTica L usin ot st asae.fats st ol e o e Qiag fysion are
envisiore®inas bdifg within amsl séopdeagiitiod p@samtyisvention. FiGE. i4cb désichybrid stem
ot S B, BB TGRSR R b S e st
fusuonfdeumnssamg that Witalll‘ncréé‘s"e‘a)dtlme(m eslgjrenth(eﬁiuﬁlbéi‘)of dell khtified as

e agcorailn e
donor EBf% RENAsEs B TS bt e sBiE8E el Efd DA Bhavsis of
hybridr te@ptedis fsbyffnmmigb&ceeacmdawmﬂ duotirig d-'eiﬂL(BS)b(ltﬂlGha)Sam polymerase-
. . [ om a evel,o ounger .
chain %ﬁ%ﬁ%@ﬁw ﬂ“?rr?é‘:?ﬂ}t??‘?r{e' BERY TR G esent
- [01 11ane§'§1'ﬁ Z\be}%e genﬁ‘?-ﬁ&%t écc%rc}nr?%&)ytkg iféél:‘?‘nﬁ'fgg ol? %Eoér'&-g%ﬁ dr%vention

S|g 111g- agen ss a
possebs eserfécreoamt@ges raatl aEesebtdSINA(rmmnfg enuc[lémedZ]hoHymlh butdtasna nucleus

from & :agve?l réﬁ?gnqal é/“¥o%%§8l 9&(‘0%0}%%{] tﬁg ﬂ??ﬂfc{]gé Eel{shgfi tH &resent

can b€ ‘to’ d ere
mventa)nvwnhtm yecmbtl\ceetd cytybees oh@rrwhmexaalnpl athempell mighaling agents, yet
[ ifferentiation
posse%%% ?I faie s@gr%gggpgs of the present

[01121 nve%g@ stmbﬁélg ﬁ%ﬁ&n |ﬁe%zéc%r§a§f3e %itrfitﬁé et[aﬁ&{iriégfﬁt ‘3{51 the present
nt o pogeni C S eogeni ¢ cells, chondtogenic
inventto@ldag benegqugéq n(ffemtilatg intech mane(t:y @‘g@mtme@emssan example, and not
intend@bf te.ed' Iﬁﬁialtiéh k& {hecé}ﬁel]%ﬁtl%l%ﬁf %'Eélqﬁgl éﬁhé‘ gy Rf%ﬁmcdeﬂé l::V the present
ts or accor to net hods
mventpwelr mh@d stom egllss kan |bej differeptiated lntmﬁlnqmmcu MSeQaﬁmw cells,
chond?Pd el‘?“cf defié %chfeﬁg: RS Iaﬁd gﬁrﬁﬁf ahieLelid. OFk Pﬁémlét%nséaﬁrﬂe performed
q s made ac ing to t tgea(:lngso t he present
using |cnmmqr¢l@lry avedabie fsite ceaceandipy @ mMethasaikpeyerte @ersons having skill in
the arg ﬁgﬂlﬁuﬂlbg%&érﬂ les fok Ghitfe % atc%ﬁ’égg e?atgbffrfoﬁ{ ﬁ)mn'd%ttérﬁ'&lalis made
hondr ogeni ¢ erentiation)
according ie dhe rieachinast efr thet P@ﬁ?@n‘)w%m'en Rre deP@t%‘téﬂ dﬁ'@g@rﬁaé'pogen'c
differéibfct, FG! %'(Q%oge{rﬁ@@iﬁﬂerem&ﬁr{?e?@ew '(&f%hhbbgemc differentiation),

r epr ogr anmed E¥ﬁ stemcells mad
FIG. 1é’deevrea¢m@d\ﬁﬁmt'@tm)ﬁ@@ n@s(cﬁﬂ'qgﬁ@'cﬂf%@mat'@ﬁ)ventl on

useful in a w de range of therapeutl c applications
[0113lor J&e| m%?PW@%WeF%RVPWéFV@&arC&US\@ thprghystempcells made in

accor@‘d?ﬁ:@p\l'v@n tl"i’é‘deaﬂﬂng‘snéfeﬂﬂegrééntaml/érmohaéﬁeoﬂ‘seflﬁlhiﬂ a wide range of
therapeutically reprogramred cells and hybrid stem

therapeattic applications ioF sglifiqr ieagrafat ‘@HGE%fﬁt'\E?eth@é%U t lpr example, and not

mtencfe@@seel"llrﬁﬁhtéh%Ql%rbﬁedtﬁa?”ﬁeﬁﬁig%rﬁmeé ReMPdnd Abridtstdh cells of the
| shave been depl et ed eto age or _abl ation thera spgm cells

presegt jAertion &&H@@r“sregdpd?l%'@f"éb}?t%&e' in animals whose natural
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chenot herapy. In another non-limting exanple, the

therapeutically reprogramed cells and hybrid stem
wa@edosa23b3 t he present invention are useful in BPCDER2005/005052

regeneration and tissue repair. In one enbodi ment of

have b&éh RESERAL diid1(6HgeOBs ablRB6RRRSEPYE Ukl dseBaR@F 3adBtherapy and
cells and hybrid stemcell s can Be us

chemqtleraRy- g5 ragpter ARR RN sxamale; fhed %rapﬁ@lcﬁhﬁf fRprogrammed cells and
hybridd¥&h &:@MthéTbﬁe%bﬁﬁn%’iﬂloﬁb%? L&FuldaBREACdef§dndratidnedidCtissue repair.

In onee%m;f suc t?es p%yég%tﬁr@geléﬁlpn : tﬂfg%hgﬁtjtiﬁll)ll ?quggrarl;mmed cells and hybrid

stem ééﬂ@ﬁ:@rﬁ’ﬁ@hb@dﬁld peinvRJOF A6 Idamaged aristle tissigk imthaing @&t%ph.c muscles
cells discl osi?gl, herein can be used to anelio

and rauselesi AYMRPhRY niRFREMIENBYRN RYChuARa iy OCRGHE dma afgs-a In another
embod.munat the pl’@BéHtYn@ént@Hr aRr uﬁeralpauﬁctyuﬁ r@;ﬁi’@gﬂbrﬁméﬁ celishgénd hybrid

her apeut programed ce] | d.h
st qals FEBGFed freipican o b Jo REIrate e g HaIake fioluaing humans,

followﬁgsbeﬂﬂaﬁﬁﬂahd infudg Nord Ssurddry.av EIRO Wik Y emBBEimEng " &ee th@rapeut.cauy
i zed tissue recrui

e site of t sh trau
reprogimER oIt 7 RBHG G s CUBC PRy PERserh N ERliag e saministered
systerfiallys sudhnastinhVetiousiybaritl imyRdte @b tHensitensfane ReshipwamrhatRd tissue

oty SRR oA Hen e LBy BETR S 1S el o ent o
the present@edniun, Ithﬂ)mefapéutldfalgeém’bgtbhmd {:@&Jafh]d Hybeiseh kalls can be
Vers gg susce he maturation

. i bl )
admm%rt%s@%tga'&%ﬁtée ST RO greRe rERergrieT e

entors have d ve 0 hera
to114f ¢ o° St S HHE ot ABNR sl SuoBeEtR, Lol feCRErafionyprosass of the
presentntirveatiat at Fheteéore bihet fpegseat engardarsphavd edeveloped a therapeutic

oS bRy, FBh R AP, R o Ty oy ar

susceptiblenutoatratyatioac tfactsrsun dEhis stbeﬂaabthte: ceprdgranonieg aprdcéssr can be

a.ti suf ficient, t der danor. . | _suscepti :
acoorfhyphdER Ny Wi DR RS GREP Ry BBl SHERRERT ISR o tme
sufficigretrie raxtdedthacooodealiggus cetible foembtudstioof t he present

invention are also suitable for therapeutic
[0115] epr dged%@ﬁagarunmydmdtshemtdedim gesenatpd hecopding & dhes mefhods of the

r , .
presel IFYER B oisd YRS o lCHEpd BB 4 bBGlapifin 78 Rlturation using the
processesrafbe presaht yuverupnogTMdltarélmaiurpdmri didereotiated B1G0s, hybrid
S f .

stem ngﬁgf gﬁgﬁ%@égl ré??d\gg%h%d (%IISC;F‘ lq%qarllcrt]mp%lsl é?]%nggompatlble
stem om!erf@r cetidanregéncrative/repashlive thesgy. ar e used for

maturation, a cell mght require a preparation step in
[0116br dedn instanced WhetecerBBEonis sitem celis Maretusedderumaturatian, a cell

mlghtpédlﬁ’rg -d prBbdrafich Qé?fﬂ’dr@epf‘o SoW'the gé@ttg% red5hsivB t&hakcrition. A

Its 1 nductl on nto an enb ryol
non- Ilmémteespmpl@tqf@ riERARHeN Btepiinan &S4 is l]@rln@mctrpa iR @oAmbsyoid body

or heh%tdgd%tlgaétéﬁuatt,éll%lepét?t‘éeﬁﬁ'or t%ne)ﬁ‘dg%ﬁbéoidj tf@?fyatﬂ‘étléh process. An

aggregate o nmbryoni ¢ stem cel
embrx%lehogm igi af epheneid a@ggfﬂgaterh@fs epbawaicasiesn eallepthehgan undergo

dlﬁereﬁ‘lltéﬁbrpeTng‘ﬁ‘é?%tl?ry steP&aH 3R oWe IRRRIEILR the QEe SFEcI:He'fH Is or cellular

extracts t | uence the genom C St at onor
extracte that dnflupecer thecggnomis state &f i donan|cal te éxsaeﬁuagtm@ﬁt il a particular

deve@&ﬁérﬁg chi@d17] The follow ng exanples are neant to
lUstrate one or more embodiments of the

[0117] The following examples are meant to illustrate one or more embodiments of the

invention and are not meant to limit the invention to that which is described below.
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invention and are not nmeant to limt the invention to

that which is descri bed bel ow. Exanple 1 Maturation -
woe@skedieyo. Enbryo Transpl antation [0118] EnbrPgDOB2005/005052

stemcells (ESC) derived froma strain 129/ SvJ nouse

are injected into 3.5 d&sampist - concepti on C57BL/ 6J

bl ast OCyStil W h| ngt Eﬁ BI asIIEO“ stT' T]h ti nner cell

mass ni che 9&81—&9@’—%2%@@ is
[0118] es pmr)ltdrﬂ: §tem WB r(EBayeﬁnmtfadnhlashmmn ZQISdJ mouse are injected

t e e
into 3 3G RSP RR CBLDREeRt ByEee PR GEt B e inner cel
mass aﬂa@ et battanh? tﬁe)e;?@laitr whigh ¢s tegpdrinible n'b{g;ecm ﬂ!:yepestabﬁshment and
. e rt cultu (o] s are

utimafiit Al ol T e iy it Be B e Rl gtz i Fi) ahcifgpond by being
directéd hppropridtely de ¢centabutt Qo ties embriioeprbdéer. cAftdrsa sitate cultubee period, the
lstol i, FonTeril Br R o Sl R e LA aFFLABEE to doveo 1o
term. Shgp ESCt cetleluhaert thatdiracton’ efqhe inder dell mags pad thecedlialar environment
matu B3 AR T Rk LSRR Tw DAL s
of emh’@bg&r&%iswmdfaigérmgsnﬁmeSleﬂiemﬂmg mgther’dhxlly;ogfetheEIS@ @afid to respond
to thehBERARR SRS ar ol BT, Ep S ebbrusiroin Slehairesis, ehimeric mice
will benbore vathvcﬁﬁfe;nnlglIg\PeIEGCbmraémsm.oSbmeknftthe)mlwwdlllmne awery high ESC -
cell coamgr\éb%él vg Jﬁgi)/'ﬁ]g%”"ész\geclgﬁqg\%glr lgzrr]]% %ﬁg&eﬁ% ?nt%?raﬁ atroyv Ang degrees -
in the segpeltivet drgaruﬂddsthe @iphes ¢t Sopply)tr@aaellmqured zﬁmcmgamnhaintenance
and ré\a(%ﬁallfrt gte(%‘ﬁs E?%Igtgltll\g‘g ?rph#llealr\ Soé g n {h%}éehg?e ug&li]?dr gonad

U|red ona enance a
mainterepae ranelrrepehnoaeat @datet!hthentthe resmilngt E8G-deBGdlepérwetbgonial stem

cells &Q%b!@lo‘@%‘raatg tg%‘n ! e u h%n %g r@s%'ltﬂgtrﬂ%le%ﬁgcgﬁrﬁ%rgs naéct-:‘ éncﬁted there
are thtdeenOsSIhlee)utdmm ﬂ)@&%|gbrre-lloe|b0m1nwton1®b®fﬁ®rﬁi‘rare rn@9/SvJ origin; a

mixedfﬁoegé'naingte{:ﬁ}ﬁﬂuhé’ww& r{) 1 &reaﬁ%]Igg/sgg‘!angrd@BE/SJaorighn and 0%

'ne’co
germ-lirgd¢ @b udind woeTBal 6@ ot agi @57%&1@ odgigerlivets inea niche in the gonad
e _ .
| that i g&&:ohgglgaﬁﬂ Isg“ﬂﬁylﬁ%%% célﬁg that %?ﬁtg ut%gﬁééqg%@{eh?ﬂé&f 6?pa|r and
produstignxdfgamgtashanddbe psasehm of@m)qedmgppglatlm [nge F1 suggests that these
C i ) p, g
nlche%%gé“elﬁgé\ng'& g{) £ xe d o@g}@& %{%&?tdoﬁﬂltaﬁéns m{e‘?ﬁ‘ c@&d gi'b?SvJ and
C57BL/A4d) totdeesxgishi Similer td ﬂhemnySC cells qnpsl@t@ma geymdmetmatre it is also

L e

allowipg el iselationted strem aells sueh @s@ﬁmatomlqt@ @B%@ P58l a5l reultipntent adult
proge]:‘ilf@rcg@g% 'u%ettﬁ’erﬁ‘i’r%‘t‘%: cQfyher stemcell niches such

as the bone marrow, allowng the isolation of stem

cell's such as hemat opoi et pfnp@®senchymal or

mul ti potent adul t rogem or ceI s and to use them

t her apa pturation of Emk ME Stem (S DG FESINARYR ¢

[0119t emlmhlgseia%pﬁ@eei%’!%@@té}g @TQ@"Q thtMeﬂ int Ehet Bé\?elopmg bone

exanF) nmbryoni ¢ emcells are matured in
marroMe pisNepi %'go%oqe@ drYploament. cta¥ed pempdoraiggs, d@?é?%ﬂ?f@\é@h discrete

stage§ H 5REiRAFBLEPRI RS 'd%vel@é\ﬁ@ SRbhyY BaterR: &rﬁ@(gﬁ{gemsthé‘%ﬁe marrow,

In specific tissues in devel opi ng enbryo before
where@éﬁg@wpﬁg\rpygqqqéag@ﬁ@o%m g\geveloping embryo, hematopoietic stem cell

precursors develop first in the yolk sac and a region called the aorta-gonad-mesonephros

(AGM). During the course of embryogenesis and organogenesis, the hematopoietic stem
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where it continues throughout adulthood. In a

devel opi ng enbryo, hematopoietic stemcell precursors
waoessheq2sirst in the yolk sac and a regi on cabPt¢EUS2008005052

aort a- gonad- nesonephros (AGVM . During the course of

cell pr@&dﬁééf@iﬁ?@%ﬁd B tA& ved| gaNaRe K@Me%p;]déhfbéfafmﬁrmg lcléibh@mg the bone
stent _precursers mgrate to the liver, and | at
MArToy (RKIOE 5P QEE‘ Beihisy Rarticyial $XRMRlE. SHAtoRP I e “iﬁ?ﬁ@c'ﬁ‘maﬂ o"\Eﬁm cells
and m@rtipefent adiit pidgenitdr delis SMBRCE) ardl Genepatadnhat, can be isolated from a
emat opoi etic, nmesenchymal stemcells and nulti potent
DOSt'"QﬁuPigaB'lsﬁbem tor cells (I\/APCS) are generated that can

o120 3 BB o0 AT bR A ey e

transfdc?&d Witk anfRidses caftereporddrdepet(bsl GFPHN A HobUOSEBIgeNfemale mouse is

mated|afithe S SFiFoinmbotiag Sspleryls dRaonaIg .o Abo ERgiaratet Bait in the
timed gegngnat (Ed? £B18.0) Ahe anice alegnraisthdtiped with intrapérétotéamketamine (1.5

makahiar ToRehaddp TIRB Ceta Rl (opuRlRIBRORR 8o naci i

admm)S}drédlsfﬂﬁaﬁ%Bzd)@ll\)f;g dimirsH Ytdxmel corgteadnhtyal IAneIinﬁifbld5 low midline
9 t t
iaparolffpy (At TR aegﬁ?@@?fme%fﬂse%&%e% FREeT o m l  ne

[01 21Laparg@€l e—%lglpsyé%se ﬂr%ﬁé&% qu:zg“}u"i)tgﬁll%@%eﬁggso )”%ml? ?E)nd?ameters of

approximatebpk p@t 68 uni Ste tamektedtto EnErEuUN@dic Migwotnfusionppump and used to
dehve{j a&ﬂgmﬁ{é’% E‘fﬁd)%g%?é Fn%té’l ﬁlllg%e Eées l?:ge' Qﬁ‘é‘%ﬁ%@% at 5 psi.
The s@ﬁofw)mmaiioequ ESGs o4 maturatiqr owcludet bdltyarembt UBiteb@s the piacenta,
yolk s§¢ tp%é%goﬁlg%p% r¥o§ e?xgan%oﬁg'q?agggne%' E%ﬁnr&) r%tér[He%ﬁﬂ gxnfetal liver.
The uteyys tihréhanl est@ned to itd labderoen, painiah aoictosed and the female mouse is
sloweiibAEAEP B 719909 e AP imalheS RNt i
the hasib saouse, contsimihg ithe transpdanteth ESCheells dsreduthamired eandsthe femurs and
tibias ?441&@)%%#& e{a@eﬁoxmn S(é Bg BEE??‘%”@%/%&IQ%OS et)/?rghgﬁ'eﬁEPég buffer
(GIbCQ}BRLhIqml iogy T he bonemarel thred fes®f geldcle and fatly tiasriezangl placed on

co uBHIAERGTARN (1) Mol SR Efa e HAF Tk SRS 2
FBS/10aGiND dtERSES )buffen to yield Bheudpension zf ebariecenagaws ealle. oBone marrow

monomé%lr%eﬂ’éqgl\flﬁﬁb%aki tﬁéﬁ"éol%@féd%yaﬁ%il ﬁ)ﬂ;)éiqps sHB4rbtion, T e BMMNC

rocesstng Is C ete he ti'bias a S are
are platedsatetk \@i/em’ Hssgwrmrmgmﬁmafmwfsm in MPﬁQaFTU?d@ (60%

DMEI\ﬁ ‘E@o @%’cenBﬁi) UBO%WC? ﬁ%BQRe gﬁlfrﬁ? sfernn selenium, 1X

ucl ear ceI n co

|'n0|e'F1a§'6fq0VH9p$§€w@'a§@ﬁm altq vt devaraeiBRANE @Q-r'@“@)l épe% agcorbic acid 2-
phosp?%fle%r%ﬁ% 900 EhlgDNE%ﬁfchIW\ 1bgd\lum§ SH Bk ploRdlc %GM&J@QL)‘ % fetal

(60% , 40%
calf seingytb§S; j_-b(clpngc:j.labgtqtqr&sgf 3 npfols @P&ﬁﬁ;ﬁ% thyman platelet derived
growtlll kRSB R @yQGP'HsP emsifg{/r\’l[”n?é@ﬂ nBusel&bi 9erMaI growth factor, Sigma)

dexamnet hasone” ( Si gna M ascorbic acid

and 1908 syitatnel @E}'@dﬁPUSQO@J"@m'Q snmlfltofﬁserﬁ@@@n |Qh¢mqumb divet BMMNC
cultur®§ aﬁet SR TMBACAL B @/&ﬁ”ar%r"éf}er SZQ/WJe%R&:eIPﬁér(E r%%fe'é{'@d(é:r@%epleted

Hg one Laboratories), ng/ m.
of CDAP AT HO" gells waing @m@wmaea@p&easgepw&@r%%wélotem The CD45’

T err1r1 g{ MCtHE@Zd%PHSFﬂa@Q'aQQU'"@IIs %EPWeW o %leIthreat%'dQWQ)ngﬁﬂQ) 96-well

uni t's/ F (o | eykeni a inhibitory facto
plate @@Wg@q})ep at-q@-@mgmo 5 1 5x10°/cm®.  Approximately 1% of the wells yield

continuous growing MAPC cultures. MAPCs are characterized as staining negative for CD3,
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cul tures are maintai ned at 5x103/cn2 and after 3-4
weeks cells are harvested and depl eted of CD457Teni
wa2msazdiky usi ng a mcronmagneti ¢ bead separ at oPCT/US2005/005052

(Mltenyi Biotec). The CD45 /Terrl1l 19 fraction (-20%

Gr-1, Macl| aDad, eD330Ccpakl| sDp8rckiehnd afajor Hidtbdongritibitity(cbthplex (MHC)
n /rglg 3? wel | plate and expanded at densities of

class- X103/ cnR. Approxi mately 1% of the wells yiel d
cont| nuous growi ng MAPC cul tures. MAPCs are
characterized as staini %@H@ggafl ve for CD3,G -1, Mc-1

CD19, CD34, %ap@ﬁé&lomi@ Bné@ Maturation

hi st atlbllt ) andc
o122L, 2 38 Bohwraher ol R BimAR e nBee: [RBh Fldospornsive to
maturdfh)a svgratsafoathe@aipemﬁc blcbmaag o idewaried) 115 €3me érstanced amddonor cells
onsJ| ve

cel | res nals for . . ,
need ?ﬂe%‘%'é’ﬂ?' teBIt8n’i’rﬁBar§r fd‘é%&ﬁ?% heh PLRSRES | Im@ived g preparing
primordiaé seancalisc@9Q friemdother a@nmamnmclwimga Humapk £ Eassenifadrio that

.descngacf ﬁ%r%g\b ﬁlnthg-gg%%gig[ o%%?%gp rlpéﬁf (Eﬁtlﬂgg rcﬁﬁ%ﬁi@”@r’ chemicals that are

specificne thatl pargjicliamsresiesi s simlar to that described here
with the possible exception of nodifications to nedia
[0123)or cPecyteslase thitdctaat aftes pwarian stimolatibrating amdtured| (aretaphase 1l) in
c I L
vitro |ri fe;ﬁcrr%ﬁ%tdf%‘g %\Z\iné Lﬁgt éﬁoﬁ@ o%v&e% g bl%fqyt%gn D, Yl% pﬁgr body are
select€d .f@r epddleatiofVi Enocleation, isGperdroey, mShEtﬂ’Eth}buf@mwl% -free CR2

el 8 B bR B S N Bors

B (Sig€R}. Mbdiogryteiis heldrm pacasiithsa hcbidllﬁaam)eﬁsmm snainglié & madd on the
9 cy a [

o MRGEES, b Yt R AL Bk 0oy 5o o

metaphaseardid ehromosbmes gina rpeolert ivdth ai mdedte f ibmeicleatial és cOhfgmed by

- staini ﬁetbételqeaggtw %8%%( é%ﬂg%‘g&%@%ﬁhf ém W({?% %'?1 and ?bserved under
epIﬂUCEemehe@t Foucléated ondyitesnard then ;sdaeadwlnr’rgEREE&beﬁfmed é’QJ\bd:IQQ medium

(Life T%gﬁﬁﬁk\?}%%.w E%Im%ﬁ!% twnt?’mgﬁfl'/z F@%’ gﬂg@or c?lrs ?r gJ %})zﬂg as descnbed in

Iuorescence nuc

. Examplaén Aobiagledionar MFPESIabem into the PEOMIEID® spadé ofrar Entﬂ@eated oocyte

% |
 weated SERTRIPULAT) pRAGRAIIEIAAR, Widdle)' ) hCigue, “Rllghn i€ geTomed by
-placing gthe  danop| RSE caridneaudléated eviim p@tlnbina@orspad@si@f medium (0.26 M
mannlﬁﬂl{? erraqggg ufﬁt5emM I@@F’@g é’l\‘\& i Oé%zgsy\%/ @-A) and fused in a BTX 453,

I nin SIon 1 s
3.2 mrmegammﬁwebyftw 3am1mgqttll t@onJrheFfsaoamnétm@lvwﬁtw R prises of

1.75- 1093%/%%9{5 4 uéi'ﬁédSQ w@g&m g '%gn.g@agp?bé oh'h? ﬂ,s?onr%duct of

05% and
the dca\qu:gdl qggeusgargj m%glegwgmygm gqgvy@_s( egmad @ mOdlerd germ cell The

: modﬁ@&“ﬁe'rﬁ'\bééﬂt |b°tf71%rj }Ug%rggsf?:o@ Hctrs ?@é‘lcﬁglow tﬂcﬁ\)éﬁorp% performed by

pu ses of cmrtor 5 sec usin
expospgelerpodified gﬁmucshlt@ﬂsruMG@ICIwrneomqufmAg%&}’utqr Somin in G1.2

medluhh %I%%@ rbyQﬁédbaﬂbvaﬁH% (ﬁfﬁﬂﬂ éjaﬁnﬁﬂﬂﬁlln%bﬁﬁwéDMNBP%d ﬁcubated

ternmed erm cel erm cel

for 4 ’t%'é‘-ha'&ﬂ Pua éeﬁ» @@p A»r%uﬁ%/ommtn %&w'umct am%freq gserm cell is

_ then WAhE@MIBMNYineEP Thé¥iurh BRd Qﬂﬂurfeb%jdaei me@féu'rﬂ fdr asIdurMollowed
cal ci um i onophore A23187 for 5 mn in

by culture in human modified synthetic owductal fluid (SOF) with amlno acids (hmSOFaa) for

6 days. HmSOFaa was prepared by adding 10 mg/mL human serum albumin and 1.5 mM

fructose to hmSOFaa. The zona pellucida is removed from the modified germ cell by

digestion with 0.1% pronase (Sigma). The inner cell mass (ICM) is isolated from the
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medi um followed by incubation with 2.0 niV

6- di net hyl am nopuri ne (DMAP) and i ncubated for 4 hours
W@Ro03/7g31eh 6% CO2, 5% O2, 89% N2, in GL.2 nediRCT/UTI865/005052

nodi fied germcell is then washed 10 tinmes in GlL.2

modlflé@@letlm@ﬂ%y’) uﬁmm&aﬂ:r dey @hd 2hsadMIm freub#8d hhmwf $00% anti-human
nt hetic

n nodj fjed
serumapige ona P & )f5‘ BBl AT Rfcliong 3 RieteaSyrerta auigea pig
compligkns (LifdTEédnhmalogrs) At 8P Rds5RyCaddiThe iddateg/ ICM fromethe modified

germ G5 B LA PR TOUIENAT S PR RUPITER BEPHS SEINAGYE Horoblast

(PMER f@@drillmrwri 1% ?&atﬁf ct;aaécm??ugﬁeo? cUlfige dRRes. AetHis stage the
e SS | 1 SO rom e | e
Moo G0 CEILER & o RIS TR PE e ST Fled§8smbionic stem
cells awtmlmmummmemmmggtﬁmw ) (lﬁegrah?élegueap oni M -alekcapeséthanol
m osur
(Siam BRPERTP-| 1 @ongRABR GHBR Pcks. 98 i mubpdhigiing 109 ugimi
streptcbrﬁyﬂnﬂt e 1CMgfrhionbdsiee fibratbidst effodidr facts! KtﬁFGF eLlCéﬂTteuhﬁtdogles)
|nact|vat use e
AddiigTR st U0 Do pesasion 2008 Pt GHEFElE fiikefia npivitory

factor, ACNePhitont)iis addedCidl the meedilirs.h &&ryof\ipirighis theri a@ﬁ)rtrbe on the cells and
-npdi fi.e ermclls re.int.o nodified enbryonic

only céﬁflgﬁsét@qla eyl fafeelaerrg&%%wa %t emcells are cul tured
in DVEM DVEM F12 (1:1) (Ljfe,Technol ogies), 0.1 mM

~ b-nercapt oet hanol (Sig X h, Corp.), 1%
nonessentl aI Ismlation o&Eruuins;dlal(S@xmans fomiTgseasi cillin, 100
g/ CI n b bl a
10124}, 0 8 by D RRe 800 pecdilfled oiistia)dr xSt Rhined ysing fine

smssowammvarhsfer’md inta’ stltupasedyen (CVMBRIC-12)icostaimngof n‘rgmhrcollagenase

M

a shaling waley hx=th lopkeratexs at el aycehe%mm oi ldtesstibalk eglts Bi@r separated by
. .| sal th dial S

seamBRHEFor Bk orig 1 @dﬁ*@ﬂ%fﬁes EPQUEMERL S P i and

[0125@90aﬁsﬁﬁé}tcﬁ@estt%ﬁs&f'tﬁg'@ar a rﬁ?@H% lﬁ &g%@ﬁgg?fﬁfﬁné Wstlduldf tissue is

Cl SsOors an ransferre
carrieqd OMENS R 2hixtuos tadi mllagerlasagtyne cd1 Irag/eﬂas ®Nagpe(0l5 mg/mL), and

RN, 5 o0 oo e b SR 5L iyt st
The sipgle-gelbduapensiod optaines)/ is rwashed e$15108$9r"€ﬂly odth snedigm and PBS
contanﬁ?\galr r%vﬁgla*?%( Aggfﬂf{:%%ﬁ??é"}agi @1 llllﬂral %dig{%l[stggliQeﬁ?ams of the
tunicataifeudineacdre |ehmmrmﬁcthyrfwéﬁm1tr§ l suhreertsmthmugbla %0 |99 uglon mesh.
Al cell$ PFé"kébt Dﬂa% HrB%g%JT} M%*Bl%ce@ EO' Tﬁ@%&@é&a&ﬁﬂgsdcufar kells are

ur oni dase

suspepdes yelbﬁﬂ@rlntﬁ*£g§an@1m@5% bRE (RBSIIAIS)K hEhef relistare then
mcub:ﬂé@ﬁﬁﬁ biRary#Bbod %’sefo? bHHifoR fle! wa Qe snlﬁéjS/'FES and

successi ve medi um and PBS cont ai n| ng

used WMFEWMQ@%?”@HU @t@%'ﬁ%ﬂwmd@d?'tph!@emﬁ"mﬁﬁ?) conjugated anti-
ab- |nt | ORSHIR ol RN @;@P@f cdnij aiém bﬁ@ cahtbugly 'H?cﬁm?l%f‘ed antlh av-integrin.

Imnated by filtering e cell suspension’throu
For e@@r'wﬁswsm@ %@WGMWE‘Q@@M §elt§r%’e lterpher ncubated Fﬁ&?@g‘ﬁtﬁ‘u‘t"th APC-

conjuddiéd Qtf'%ﬁaﬁﬁ’dhg ?oldéﬁea Hi’étﬁl?%?éoaén‘ﬁgo%ﬁ SAIl &MbBAieS B Eéc&\ﬁgre_( reagents

suspen S cont ai ni ng O.
are uqepgj;ﬁg@pl TRatrel cells; argy r@tttqqe@had with antibodies. After the final wash the

cells are resuspended (107 cells/mL) in 2 mL PBS/FBS containing 1 pg/mL propidium iodide
(Sigma), filtered into a tube through a 35 pm pore-size nylon screen, and kept in the dark on

ice until analysis. The cells are sorted based on antibody staining and their relative
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i ncubated with primary anti bodies for 20 mn on ice,
washed twice with excess PBS/ FBS, and used for FACS
wapalsys31zs Primary anti bodi es include R-phycoergl/is2005/005052
(PE)-conjugated anti- s6-integrin, allophycocyanin
granulér‘?t?@r ifteftial 8drhBIExiBN(sideCsdstter, SH(C) beat SMh@tseﬂerﬂﬁﬁlbd by a dual-

rin, For experiments econdar a
laser RAGStar B3 (Bes'on DIcH e e kP oS AR A (200 THN) and 633-nm
hehunﬁ'?&ﬁp(ﬂbliﬂﬁﬁ) %ieﬁt AR RGO 1E8aT i§ Osételoasiitd Pet drityprapigim iodide, and

anti bod ntibo ecopdary r
emissigas arasolscieg Wit 5 Bl DFoRo Hiar G BE G b10 Dy 2y oy propidium
iodide@ ﬂ\d@fhdaa&ﬁas @éléggb etxPilté ,f\m}aénd/\@ﬁhsmh Biédse?ﬁéég@ with t@ 675 DF 20 filter.
resuspenae ce S contaj ni.n
Dead ool REAgges BY TG BIPS R 0006 pog P yenia &) (a6 Hcof cata
conecﬂidh” Ooéﬂ% dte 3ort6ANN¥® 6ENIS bé@st@bén@ﬂu@é%r@ﬁﬁhlnlﬁ@(i KE PF nden:old DMEM

suppl%’g@g%da [\S\Ethg %%%Qé@n&hﬂFﬁéy H’E\etqéﬁecg?ml‘/%s%%?c klt? -) populatlon is

used dcthadon@dednul arity or internal conplexity (side
scatter, SSC). Cell sorting is perforned by a
dual | aser FACStar Plus (Be@ipwns5Di cki nson) equi pped
wi th 488-nm On\/\?lnd63nm el.ium neon (35
my | aser. @—%ﬁ%ﬁ%—iﬁ%@@%‘ PE and
[0126pr opiTHe usnimatliislegnesthdtissd 2t othe avariesohteccéradved. t hAlgernatively,

primord Rl styri Bl e 5 sl e HDCTbio®y bechfet “Togepscs are

then iedldtednwitts thaen assistdedec of admisrdscope. 6anﬁaﬁ=d|20 séx Ity haieeatgm cell
are excl u b at i n .
morpfigy 3 [5af Py S aresihl S iEe ik sBh Rl TkBked framihe praries.
- Cells are sorted into 5 styrene t ubes

containing 2 nL of ice- c%%?ﬁg%véM suppl enented with 10%

FBS ( DVEM eufiodR | witthChe3Bical Fackors ( - )
[0127fgg|u;rt%}sl x%([)ép?%?g%%lbg? é{\@%qu%g#? ;#ljog ﬁ@iﬂylo‘? a fg(jzsé)] that it is
functidriad aadlraajonds agpepriatetyi d@ihgamdturdtiondwaindasingrgenomic methylation

Jer nat ively, prinordial sex cells (PSCs)
change g'ﬂle@gaat ed froma punch biopsy the ovaries. The

[0128]::SCS F%'}rf‘oré be ge;l( S&'u%‘t &4 Wolded 'lal% ﬁgéér%é‘”%e E%mﬁle 4. The ab-

sex cel ave stem<C
mtegrwB/rS@ﬁ?b"Vaalgy )(pOpelatloranq;e$ed asithe donbrseetiot Te geltl aarmaiclear material

contalﬂﬁtg :ﬂiégélﬁﬂs tx S%%ds?éﬁ%vfa% é%%&ﬁ\’é”lfo'ggl%f Eg?@or 4 8@5% agents
includifigi bukenetniptiteddes braza@sdedycytidinea pistanecdaasptytage amhﬁittvg n-butyric
acid d?ftrlawdp gt}nsﬁ t 6wm gde?mfrﬁ@%'d?ﬁé‘ti) naf?lg rRdtaiaH Sex cell is ready to

appropri at el uri mat uration by In uc:| ng genonic
underg@tamatartaimp@ﬁawges wi th chemicals. [0128] Prinordial
sex cells are isolated as described in Exanple 4. The
s6- integri nh7SSCl o/ c- ki EXampledpul ati on is used as the

donor C?Ilwéragéml@ @'régrar%.w&whor@é&rE@acppzm&gned

t herei n; en expose 0 varying concentrations of
[0129pNA Jé\'ﬁe?*%ﬂl‘m |d6ﬁcr5>§éﬁh% thefepeulic fgprogiammipg afianPeedso that it is
funcﬂ&r%l aﬁdq'€$c%ds ‘ap ?Pdi%l)ﬁfé‘ﬁ Hﬁ#‘ld@;emamrﬁtoﬂnﬁy HRABEIRY Bd':eﬂ&%lc methylation

I nhib ric acid or trichostatin ovvlng

Chang@ér%*mV@%@ﬁ"ﬂk%@ﬁ"éﬁfﬂ%’%'%ﬂl%@@ﬁ prs%abrd@nlp steg ¢ellady

[0130] Primordial sex cells are isolated as described in Example 4. The a6-
integrin"/SSC"/c-kit(-) population is used as the reprogrammable cell. These cells are

stored on ice until exposure to whole cell extracts.
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undergo a maturation process. Exanple 7 Therapeutic
Reprogramm ng with Whole Cell Extract Factors [0129]

wQabios/1exaspl e descri bes the therapeutic reprogPeVBIIgs/005052
of a PSC so that it is functional and responds

[01 31]appr pla:r pr@b@bu%rdwwme o&f éb{t@btsqunbkérﬁb%biﬁﬂﬂf@n@@lwm%) the cells -
ation chan

are wqspa aE deros o sl PRt Plewed By civanib i 6l bsisihuffer (50 mM

NaCl, <5edni\/s Mgmlammﬂrﬂm&sdlpail 8.2e¥n@dl in® ditiothFeMbB! EThedsells are then

contifGRA AL S 1 SRR i L s SPABRD G ot potease

inhibit6re! arfd ﬁﬁ:&baé@fdhdlc@ﬂ‘ol' a8 i | IThexqs wre then Woalogehigéd by pulse

Sonicapt, NGBy B cel drseias Ay o0 1DDus) 6 ZDemibendis. The

superfidtiias thdresoldtiel dreeprofit cotidBntratn asveamibyd o veHppidximately 6
cell lysis buffer (50 MM NaCl, 5 mM MgCl 2, 20 mM

mg/Mlepes, "pH 8.2, and 1 mM dit hi othreltol) The cells are

hen entrlfu 5 and re nde in 1.5.
(01321, 0 76E Vil Jsdfeted "Bt e BRIER TS Hriio B ice-cou PBS,
followédby Bitw® wastessdn IHBS S aTleslcals air@&leﬁmenﬁlﬁjg@dmt 35ty foeb Insin at 4°C

t d b | d
and regfShendan et oy a8 Pl o b Ml o erdiR iR S000g Bl A1 ghep peubated
at 373 fC2 mimefctiowed rt &t admmbm@n mbtmmm 80P Sigrezi)nat a final

conc AR 0058 R, SRR ) FREeY s BB ror s

min at 37fEswith t:d)nstam-sttekldg Rizkcer tlel aaledrooy seditneotingasTies cells are then

centnfH ?1‘? 3 g—é}%g fﬁa rrglguas ﬁg%[]raf ﬁ\@t L] f dné E%mg\%g&( nglcili:’I%%s are then

incubaiéd ivaith 60! pL HBSﬁrevfﬁhelyCMebsredr embryanlu steabaek dvtadle 32T extract

cotf s B SR I ! ST o0 LD Pyooste

tnphoélﬁﬁtesqm) dEb?ﬂﬁbliong -dmowel Thegelxeareahen resuapertded if eolution of 2

M GR 8 betAlorh et I PolesS0RK) b8 TR i BBlarine. 100
unlts/rﬁo(megnci‘llmr 160 mgtmlastrdmmnaud 0. henmupereneetpametthammﬂ units/mL of
LiF inBERPA, e ORI QEURR 6k Weh By B 4hen BapREeBHE! Win 0.19%
gelatirc oontainimgng matomATiA- € étastieated |png1as}yemmoar¢dflt1qm$1f(PEE¢ fayer. In
s, f b8 YosB 6°3L R VLGRPLELERel D, 1 o3f0el on pro-
treategwita Onik Qalatia contajningpa mitbingein (Gidiaetivieier o yseand 0% confluent '
ESCsagg@PZ?ﬁQg&tcreé{ I'Ia't g/lg!'%] W&ﬂ%chﬁg tﬁ@fe%ﬁé%%ﬁ%&r& éA‘né\f(l.d and the -
extrac8 em@sum|ptcs;edureowas_r@éatedba/@mcz@:iJ/&mBsyltmm phatiectied pells. The
repro%gﬁm'}@%l LeiQf &aﬁaé?éd"‘@élis}n%'ré r?:ul?ur@d térﬁf“a?&y\%%r %mb/?omcy stem cell

n con nactrvated
specifgniaskers 6.ef REMbDéEH) (EMQZT)estedyfer in vitro atifttrentigtion ipptential prior to
being @k SS 6h 6Resdl ture the extract-treated PSCs
emg% E&egg §r1lFé}t&rglhshﬁprcetreat ed with 0.1%gelatin
: cont aining a mtonycin GE I ,; vated PEF | ayer and 50%
confluent ESCs. After 24 cells that were not

at t achemgeu@_&wmwm&vmmwﬁwmme

[0133] This example describes the therapeutic reprogramming of a PSC so that is

functional and responds appropriately during maturation by inducing genomic modifications

using cytoplast extracts from embryonic stem cells.
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extract exposure procedure was repeated a second tine
wWith the unattached cells. The reprogrammed cells
w@ asosaediesl cells) are cultured and assayed f orPCT/US2005/005052
enbryonic stemcell specific markers (i.e. REX1,
[0134}I:T4aniﬁdalt est edild averé nisdlbledoasli ddserisadt iiratdxample 4. The a6-

fol rior obeln exppsed to a maturatijo

intearigt SERel e cphialian P st e emiiesRr R Gy hgese cells are
stored@H iop Liatil lexpodur@tt cyfaptdstestrddisl 33] This exanpl e

descri bes the therapeutic reprogrammng of a PSC so
[0135] hat Fos prepacationnef embd/on&:sptendszela(r?igrami titee ECduanenguitured to

mat u enom,c nodi fj.catjons i n ,
confufish e 86 Fr RR PSS 18, ERAPY AT & CAspoRoDs (o3 aracient of
Ficoll-B00 (60%li 256, 22%, d6%d andmM5%) ¢ohdiring d0 ag/molesytocHatadin B. Ten million

£SCs 75 Jark Fiso 40 A8 patdbfPEVPred iR efbe Sradiptt and gntrifuged at

40,00C edrh it 36%C sdr@oed.nomieamaptusté anexcmuectee fiom thgt1Gps asd/or the 18%

tevels I oBlasisiatd WenavastBh TRk Hlet s ERL KA fudkedby o wasnin

cell ly$isebUHf8€ Clteopytasibsts are tperercantemgematgiﬁ)xglmdomsuspﬁmded in 1.5

vt B S e bas B o B3 o4 55 e

The dytepastsn ate? tHeY meogdmzeﬂObyarpalseascsﬁmdtuby armiytheedthencyttm;(hasts are

, | e cen f 0. 6
convilipd 36 -G0APIERS gL' 1050 Bm AR DRG0 Bl e
conceatnaltlcxnrdettdfrmirmp/toIbe\eebszmeMely@thMasts are then washed

three tines with ice-cold PBS foll owed by a wash in
[0136Lel | ﬂhywsvidwlyf igolatedRS @y arepheublatedawith cyieplagi@ntracts ageatding to
the m%%@%gefﬁ nr[g)gaméaayded in 1.5 volunes of cell lysis

on a|n|ng pr ot ease inhibitors and i ncubated on
ice for 45 mn. The cyt gare then honogeni zed by
pul se sonlcatlon and thgﬁggﬁé—cytoplasts are
cent ri f lipgfepe e DO Ka ast 5 A
uper
S T TP ﬁt%ﬂﬁs%ﬁgﬁg@’gﬁ%ﬁ*aﬁ'sia J1@ RSpp, that it s
functi¢real 369 raspengs approprately idsignG MeiurRBIs by ingucing Lg@aor@u: wpdifications
using LG Rabosizts eﬁlta%tsaf&«g@%%nkost&%er@t hods present ed

e€rapeuti c Reprogranmng wth
[0138]<afV¢FHn%°r&|aE>éE{ aGlls W&k Ofslalddl 3¢ ddddtiBe Xt MBfple 4. The at-
scribes the therapeutic regrogram“n ng of a PSC s
integrinh XSG Yc-kit-)fRapetationds usedi apd 96%@9@%\@@%%? |°&Hel'§hese‘ cells were

stored&f ic@%nmx%ﬁ}ré @H‘nMedr'éQtr‘&éth genom c nodi fications
usi ng nucl ear (karyoplast) extracts from enbryonic

[0139Ft em%elplréaarét%?&]e r*cmib” &bﬁi cél%dé%'r larysifst) SAladtsCthe ESCs
as describ

are c.lracip BB OTES B Sy aRAIPER PisRared using@ discanfiouous density

grad.érﬂ?@f pa%lanwtéo@/o Bkl .229hege, s&d |1§%y\@(5rﬂalﬁhgr1©qlgh|ﬂLlc9{€>chalasm B.
exposure to nucl ear extracts [r013

Ten rﬁ\lhéwﬁalfﬁ%@?drh 18f5°/erﬁﬁ?%uo‘moca'§t earefully |laygheqd @] top of the gradient and
centrifugad Yi0 b 880 ypri et 38%t for F0NRINESKHe karyoplasts are collected from the 30%

level. The karyoplasts are then washed three times with ice-cold PBS followed by a wash in

cell lysis buffer. The karyoplasts are then centrifuged at 350xg and resuspended in 1.5
volumes of cell lysis buffer containing protease inhibitors and incubated on ice for 45 min.
The karyoplasts are then homogenized by pulse sonication and then the karyoplasts are
centrifuged at 16,000xg for 20 min at 4°C. The supernatant is then collected and protein
concentration determined to be approximately 6 mg/mL.
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are cultured to confluency. The ESC karyopl ast are
prepared using a discontinuous density gradi ent of

woeshbk31490 (30% 25% 22% 18% and 15% cont ap@i/vg200£005052
ng/ m. cytochalasin B. Ten mllion ESCs in 12.5%

[0140F 1 COlThe $R&VicUsky isQERHEPSOs bryREEshteNwith RaBjoplaBEextracts according
tothe%e'qwl eni and centrifuged at 40,000 rpmat 36C for 30

EXaippl§ gt ast s are col l ected fromthe 30% | evel .
The karyopl asts are thep washed three tinmes with
i ce-col d PBS fol | owed bE_@%@ in cell lysis buffer.
The karyopl asts ar ﬂybh@mmmenidrea;@d at 350xg and
esu ended i n 5.vol unes of cel

141] Gt SRR SH DRSS U BRSPUToRye B Slat calh (Tbg processes
preserted .A&hlmqmboﬁhﬁemadayﬁopé apbled e gbhwratena Mydadistal deyl using any

enucl%g%ff &régg\éa%tafpf)g@gwga%g& ﬁoﬁ%@gﬁ%alg%t%ﬁgell%?ethe host and using a
PSC aw@r@at(mtem&y@mrerﬁm%mctfe&l agrcpoRt-a4tal) fas the donor with the only

|Imltatl[(?B / B\fhh']%nq%grg{e glfo?gl &&51& QF eaa{éigga&tstﬁ%l%ggor cell, or nucleus

theredf neatbaiee@emtrcblwmqmﬂdda&i cenedttaat gerrtic adydfumgtiéro dnedeliver the

correclGELGTIecH HAOTOT T vin eI oeS dEan pRuer R s Pt ol can be

fused ddy mehmhsndd&dmgn el hot l'ﬁlntedptoocmmw pirag ecHeddcal rort faeshanical
oson RATBR, S 0 B 3 BS55E  EAT Bh R b v

chemitalf aray ioadipthst, {asat isdagiativreon metHanical meendiost and usi ng .

a PSC or any cell (pre-enbryonic, enbryonic, fetal, or
[0142bost Priatoadial atent lwelld @nerisolated a8 edesnlibed inmiBxatripten 4. The a6-

oSSRk B SR% 55 e S RLCI, G G0 40D o o

until fusimh \i/ﬂretH\eteoudeateéetnbayoglemtema:etﬂysf unction and deliver
the corrected gene or transgene via stemcell-based
[01431 her &py preparation é lensbrgoric btest celetytsplesta the Et&(faseareb;ultured until

conflugﬁéwo%'?nqqrg&l éjgteﬂg ’celplég%)g%gts 1@ {h%ﬂ Oﬁrgpﬂgée& Lélﬁ?la’ discontinous

ni ca fusi
densitiiogradiesl lof Ficaii-408 ©0Uc| 280.@2%y 1886, hatds 15k mntmglng bl ug/mL

cytoctﬁ?&sﬂ Bm'lte%dmﬁlfzm mnc?é %XFIE&WO({ {sﬁ%’zférgrﬂm%ygfeg{on top of the

ation or ani cal neans
gradiest @mdc@ﬂtrﬁumdeat éIJOQt)er@rragt @#68¢rfob8a minuesanpghe oytopldsts were

conecé@ frdnmh%gler/n?lfh/ér_?%eG/‘S &1 ténd)st&reﬁ%fi’éé i) St HSIER as

donor ce |'s were stored on ice until

[0144LUS' %e‘@ohbr 641%@?5#%%&@93 FHEPENOR! ﬁé&‘m %ﬁc}dmse[fgglér?flnedium

aratlon of "'enbryoni c stemc asts
(CytoRgewy) ﬁlrfee does Lﬁr@dr%nspend@érﬂtl SR yeellEnesy wﬂelc i t18fh 1L ice-cold

cytoptﬂ?é byt RiRbiRS. S Tﬁéeeﬁutaféate@r RRATRSk YSEs) B2 Rashed three times in

di scontinous density gradient of Ficoll-400 (30% 25%
cytopyisefusipgomedivig and sgsuseendedrat fyg1Q°eligin 50 1dyicecnld %Ymmﬂse fusion

medluEh e fid k:élPBo;ﬁﬁQ%dsnarlezm@édFé&fﬂwan‘ﬂio al&d & %aC?t‘beIEé( fusion

| 'ayered on top gradient” and centrifuged
chambgy, Woe'?‘ﬁfﬁfléﬂed%ﬂ) ‘iOB‘PW'BQ PRTATIRIERS: PIEREIN\RegHINingG: Yoliggeebs volts,

durati&®! ¢ ¢brd fféq%@héWQ) é@%za%ﬁo\folt}ﬁ% r@ﬁboﬁﬁs@n%ﬁﬁtgé@dzoo volts,

on ice until fusion. [0144] donor cel

duratign: @l QUE'SF%‘péoﬁndl Boﬁkﬁgﬁ’eobeigfﬂnﬂgt ypltaase thé’ioﬁﬁi duration: 50

secondBhdfliency: 0.8 kHz, end voltage: 5 volts. The cells are then allowed to recover for
30 min at 37°C while remaining in the chamber. At 15 min post fusion, FBS is added to a
final serum concentration of 10% and incubated for an additional 15 min.- The fused cells

are then removed and washed one time in DPBS/20% serum by centrifugation at room
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(CytoPul se) three tines and resuspended at 5x1 06
cells, or nuclei, in 150 m _ ice-cold cytopul se fusion
wore@sami23The enucl eated host cells (ESCs) are meEmOsm05/005052
three tinmes in cytopul se fusion nmedi umand resuspended
tempeedturI;)@l 500xg Rk |59m|hranﬁfr@sudpendeﬁtEanﬁé;ﬁhrét)dmpahiae Thesised cells are

then fFESHU TS o BB PV G DG o B ol Sdfomci

C-inactivated PEF layérndn pamamatntes @lsomoesdslerm cohﬁhgun&rthe gtem cell hybrids in

o e e LD Ber rth or B E5REN s B v

and 50k rephilwemt ESCI5 Tmlelfh$ed5(m‘ﬂ§ raeks expainded G tsesémbpadsagetol degermine

hybrldos?%'niggg stagﬁal ?ﬂﬂt %’dg@g %gz 5@&%@ ?&fﬁ&%&@ﬂﬁ% iflgﬂ?ﬁgﬁéﬁem cells are
then kahybtyped ahd onlgceV kriesfthat 236 eoploidadre RSt fadynhratienai ni ng

in the chanmber. At 15 min post fusion, FBS is added to
[0145h f i habnes @xpenmencadiposH- d@'Wedfstérﬁ%eamchDBCDJb&i’@d&nﬁ@eated from

on b, BBl TS S, B Foc B bLRIPIEH) ano
the cytopidsts vagafuised batelactrofusienpteahphoeytes fEdORZE6RaNicE. Mihis strain of

vice B GRS RSB el o Reses 50y AL HAE 06 o o e
presermuecoftthe Bee dnarkertin thelriougtei.aThe prsance ofl GEP i thethmsy celimaliows the
tracklngyoénﬂﬁ%th'o &%&PEEWP@? Zs'i(%rﬂ c@llfggﬂeﬁét‘g;p bl¥ tbls fgs@\ §v3re cultured and
assayd@fordihd pr@semnemfeﬁFEFf eamea:lmgntlnmpw@s&%egaﬂ aamwoieatmh@at ieelhgnd not a
stem @Eﬂg}bﬂ% CV\nhlﬁ NgB ké %g)rgtgfug Eﬁ |t'1§|¥§[1?Ia@Engtﬁgllgogrfengﬁglgle fusion
produgasczaa\gmsseteo lrdemlmrer{ﬁi@ fydnd \dlthsm tour wekks selamies oft GFR(R)cells were

e S A A I Tt e
[0146E)l28|e?4ihrgreﬂ{bﬂd gsgtf?r% ée% |hotﬂe ééﬁ%%e@k%@\rp@g&ment of the

prese@triomréign aere ﬁtuthe%éﬁ@r@&reltj;gj\ﬁ;;ﬁg}e@eenm| qdtivated c_ell sorting (FACS)
for thé:ﬁg-ﬁtehéé%f é?b%h@gfmugﬁﬁs)g%ﬁoeﬂaf) LSWO?%E@I@B )prlg)tltﬁfdnstérg: éals were
ahd the cyto usion to

. opl'asts were fuse el ectro _
confnrmyﬁﬁhdwhwtyldsmfna RROR nligeus and sansema:leat@i hesiceelivby single cell
nphocytes for this
polymé%%é?;ﬁadgz?:ﬁc!sﬂg?%ﬁé‘l&ﬁ?gﬂb the presence of the Neo
marker in their nuclei. glhgpRresence of GFP in the
host cell allows the tra—c‘m‘ﬁg_of t he host nucl eus.
Hybrid stem cel | s §8thaqid BadhGeperation usi on wer e

[0147fY! t redorndissagayescs are MBBcdy f%sf%ﬂﬁ %nﬂfr%&'g %odles by wuthdrawmg
indicating the presence of a nucl eated host cel nd

LIF from they clliuesrmesium. hogeregations indured iy Piﬁ@kﬂ@smplé'sf’fqpéﬁf 31700 cells

each brﬂﬁ‘ieVIidCBf%' no@%e?en@ fiduR, cul%ﬁr%%’sﬂ‘ﬁbhl@h fsUupbRhvered §féh§e PBS The
be seen in culture and within four

culturg, gragikira s GHPRIPPEDEd il bpbet grroasg*érﬁ@ct?rp? @ndsyascq*ﬁ(e%dothe"a'

growtl"? @édt& AMEHSG ﬁ%r@é%dthfaP[IF(E?émbvéiﬁﬂrérﬁ tlﬁé: h@dlu?r) aﬁ@@roplets formed is
in culture. [0 The stem cel
day Op frgﬂ G’E%P"F Are 'sk hapgive og @%?q'@%d'ég’rﬁ Eﬂr%ﬁa)(ﬁ mtaﬁéenwronment of

37°C ah@%%toznmr BHIHR e [disgIAE faré BaER GhRsTE#ES td 8Wwell of an 8-well
fl uorescence activated cell sorting (FACS) for the

glass ﬁpl@g@ﬁ&g oAl @qiysceﬁ@gg pﬁr@gp@lgsgn ngHorN@@re(%%pld bodles at three or
more hatiRdsimeddybrid stemcells were confirnmed to be

hybri ds of a donor nucl eus and an enucl eated host cell

by single cell polynmerase chain reaction analysis

(FIG 8). Exanple 11

30



Enbrvoi d Body CGeneration [0147] Previously isol ated
ESCs are induced to form enbryoi d bodi es by
wowdsdeaas ng LIF fromthe cul ture medi um AggrPQEUSIINS/005052
i's induced by placing 20 m L drops of 1,200 cells each
on the lid of a non-adhg plet1| 2ssue cul ture dish which
i's then 'nvertfeld st e i wiemSt > TR umls

[01 4a]v aschar foﬂ@dmgh@karableg Uésmtrbeé ambo rprdk,b% wﬁétemdaay thérapeutically
fromthe rred{um and drtgﬁe ets forne

reproggRy g P eGEl S 2t Trl S Ge P Fe? EToptaTifetal sheep
modeldingd d ipBstirstal 3stemd ayis anﬂ asedenwdambm tisdrapy’ @ aegaib Ynfracted
myocegiiin bt fhegin i B Ssh 9 LR Eeie S CEr Fed a rieh o cots

can al§dhBé vs&s are perforned on four or nore enbryoi d bodies
at three or nore individual tinmes.Exanple 12 Repair of

[0149] nf apatrfaebuaryeaaroéinsmm isblahdat usedessribed Gal Egahf@48] The a6-

ntegrp| SRR StT S AOPY R ab DS aBd BRETE Bl o T4 GHRE ol of nuclar

materlaD’ﬂnbrmt|§l|the?@pmmeallysreﬂﬂfgwrﬁrded by aaxpeswg It@fvhryfngt @ncentrations of

ONA GRAREPachE ) B rebar e oripRbbHSiaDB dsHsRe potor -

butyncadcidtOrgric(:jltdstatlheA UFelloling rctm’idtryylatml tectheRpEsticdlly ogpmogrammed
PSC ‘%ﬁaﬁﬁ o] rirplot Phofiss MBS AP oePRkr opne

[0150 s us eogyté's %% %o@eo rt1€odr Q{t:ez'g(F\)aﬂ% s§r§9a4 8n léh{i ﬁngtgﬁaﬁum&%edggge ) in
vitro inaGér2 alediuner eDngytes vtnﬂheaafpreupplaalboﬁyrapr é@e@aﬁe‘dr lepucleation.
Enucle ﬁj%éﬁfqr%eg‘m Mbﬂ a§ g@};ﬁ%@ﬁé& g/gf;_‘lg;ﬁa %}Aand 5 ug d’nL cytochalasin

I'On agén OXYyCytl
B. THe ed)c:yt&ensdm«tm plaaeevﬂhndmhbldtngrplpetlmaw ismallslidisonade on the zona

peIIuc%d 'vﬁ!?moasﬁ t &ﬂ% ‘FI'?J * rg%cﬁgr 9%@@6& Hagﬂfdcc}nlih(?nm%&e metaghase I

ReT apeu reprog ranne s'rea
chromacmeatarerremoaedasmth ianneddle ekaugitationhisr acpémme@ by stammg the

ey Bired A ShodREY Y5521, ST SRS ANSE! 7 doforocance

Enucléte@ ooeyesiare Gmoyplesedrint HERESthuffergdoT @M-129dnediven supplemented
. | i l. i i i .

win 138 BB ERLEESAh o LR OBk ERAABE 9. s

donor el 38 Ipédced i intoBhe Tiegvitallingt space dieindenuclgsitedt eogpte treated with 100

ug/mt! &#%ﬂé?n gmhhqn%g%r%gﬁgﬁe i@'n'.é hﬁoﬁeggofg gng a&hor r PSC and
enuclegted)pbstsqallmmbmaﬁpng\ fusiomeedighate2d M mﬁnmtnbs%deWQSO4 0.5

mM HEPEZY &fq 'Y, (?15]% @ﬁuc @'A an ERI8RY X 1483 C@erhrrnr%a% éh%mber after 3

staining t oocyt es W th Hoechs
min eguilifratiem dThe Bsionds mﬂu@@# witpitwe [ eulsen el 7BrfA le¢emdor 15 sec

using %Ogﬂ(eéle&Fc? éllhﬁmgniag%fd? oon Tﬁ?ﬁ% Qpbfo%ﬁéldofTﬁ:rM Jo%%r cell and the

medi um su errene wth 10% FBS. Donor cel

enuclegﬁt@i)ap@dcea@om Bviegned p meditied pern call. Ei{aﬁpn@ilfged @erm cell is then
culturéd f&lﬁ&l%‘%st%ﬂ én ' ﬁctﬂhﬁ’&ﬁg dem)ﬁ’néch@y Q%dngttﬁé 'rdd&ﬁled germ cell

ace of an enucl eated oocyte treat ed

to 10 y sdFeRdetPiore A3 187 fﬁcﬁma in Bl r@ﬁd'iugl &ilpweﬁ %dn%lpatlon with
2.0 mid BRAE ahB8ndRBRd BP% REHs at 37°C in 6% CO,, 5% O,, 89% Na, in G1.2

medium. The modified germ cell is then washed 10 times in G1.2 medium and cultured in
G1.2 medium for 48 hours followed by culture in human modified SOF with amino acids
(hmSOFaa) for 6 days. HmSOFaa was prepared by adding 10 mg/mL human serum

albumin and 1.5 mM fructose to hmSOFaa. The zona pellucida is removed from the
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enucl eated host cell conbination in fusion nmedium

(0.26 Mmannitol, 0.1 nM MgSO4, 0.5 nmM HEPES, and
wO0205/e1128 v) BSA) and fused in a BTX 453, 3.2 POT/Agam05/005052

chanber after 3 min equilibration. The fusion is

modifiéd) dE@e evibly NigautioPWith 39S pinade 75The 88MKIY ©i8h fistatd® from the
seC usin

BTX El ectro-cel ul at or
modiigd, geER i GO TRe ARG e LM Bniscopgied ity 10 pntihuman
serumhéﬁﬂboﬁﬁﬂfbr 20VWninS fblﬁfw&ldb@ anodiditierh! B Ml &dxposuféeo gumea pig

compfiagh o 57 R ST T s o s Pl R s alE Sl cultrec
on mutﬁﬁ@bnﬁl@dwa@ﬁ\raﬁcc PEF feeddrQaydv mabqn%l @ralaqn@pbt@am weB liSstie culture

i owed b c t.h
aishesy "t it SRR HOTIES SSTB et s rosied FNC nMsiied ESCs
are cuftG@d i BVER/DRAEM 22 (1:m), G A1 mrtﬂé’ptoéfh@m hbesksgetidnamino

it Sl N S5 o S R hASE geciionay. v

until tr@bﬂ&ttﬂa%sag’éf f2.omBruniemiLl d.)f&dmﬁﬂrl_lﬂmé Addudi tBQh%ﬁiedﬁ:md Karyotyping is
or a, was are addi n
then pQOTRRAAT e Gal 2O SHLORS e At AWM fant fos iaturgton.

(01517 o nBRiTdgARAS 458 ESkomisy bevd Bhougersad 6 Hspapption,ige prior to

maturdtioa. 1A0Mn- ﬁmmh@ Bxarﬁﬂgaﬁ the cfaéel\n/lﬁf am Esmgdlﬁaegdntgﬁ?mmy/d)id body or
the 1,S a %

a neriopdin R SRl EAT iy T SRR B 1 i process.

Addltmdady tthe nmltur@ﬁbmprepmﬂmsmr@t beirgucedby piegne mntnlblnlgemt rat limited

o, el SR AL B LR B, AR LB Gt e
embrybaiedém kel er sudleusithé®gofjel atin coated 4-well tissue

culture dishes. At this stage the nodified germcells
[0152)at uOmei milonnmdief E®Os BECHmjediddlintd epdenESﬁh;ea(dey d8162uofegkstation)

ot BSURPYEIE b b TS SORLAES B 1 oo

fastingigénidd, shatepbbeyes are mjecttet! wilji Fetabe=(10Aohdikgi uwarﬂuyg:ulaqb/) and

. | . ’ it/ ¢
ecen!D 1 A Rl RRGE ek, O b o oMbl e e
externahjughler veinl is @ndulateidyfoc ebiniristration tah diuidar andeangibisitids 42 enillion U
pemcnhﬁ %h? 4@6 ngaﬁéﬂaﬂh}gﬂn? TLQ EJ@HS |E%X§<9§E% th%%éﬁ%crﬁiﬁlirﬁéjﬁciglggand the -
go reparation step prior to
myomnﬁlahﬂa&ramnwdednwnhIelentnopatge@xdﬂqyir@ the amwiopaiptachf Hre fetus is

manlpﬁﬁgd Wi q‘l‘l‘r‘f ﬁfé %(ertngh ceéﬂaf Ml‘?deq dﬁ'@&o |§Uah?atlgﬁ rﬁﬂé %Hﬂ)’rﬁ'}n'ié:stem cells

ondi t1 oh prior exp osure
are lnnatedrnatputm]fqml@@emwlmity i bh@uteyme ané rmmeruabhqdan/valls are closed

and thgrf%;a?rsaé"og%d%gm Reyi nduced by neans including, but

em cal, biochenical, or cellul.ar

[0153f Xt " %tapg)‘?é’ﬁrﬂﬂ{e tthr@é‘dﬁeﬁthguﬁés?aﬁl he)frﬁ,o%‘é%te sﬁéeﬁ t?:%n’talnlng the

oni stem , or nucleus thereof

transnlﬁntd embenie %welﬁ & euthanizedd Mﬁﬂ@%feér ﬁﬁnmewa(r@ayce"s (BMCs)
are |sﬂ1§te§30yoﬁ|c&?§ér%§t¥ %@b%rfa%ﬂibﬁ L@ﬁ)bﬁbcy?é‘%@ arraﬁ&'l f\’/le@ll‘ﬁﬁ(BloWhlttaker)

he anni o f ocedudr e. rief ter a
beformﬂxtemxthrqcatgﬁ iafRy lysed wéh Hzﬁat'\éalﬁ aqe"%a@sseée%eq 3@tréesence ofa¥

chrorﬁeﬂssﬂﬂek&#dawtﬁ BN/ e dlaf&b&qm*ﬁé?ﬂé'n%égﬁ) ViRl [Rfeb¥Rx) and
-1. 0% hal ot hane- oi%oq&n m Xt ure at| on via an

CU“'V?é‘?fHd'?r)ér(YWQeﬂE’tfﬂﬁ@UmT satttak%sumlgmeatedvmth 3% heat-inactivated
autolo@@ﬂé“é‘a@ﬁ%d fiae l?Q(Wd%VSBW§ are ﬂﬁrv@s,t‘ébd%cfi%shed three times with

anlblotlcs(ZmI|onUpen|C|II|nan mI:]
heparwgﬁa@&nweforﬂwf@%f%ua@enswe&ﬁsgwlﬁﬁiﬁ@u@% é{'am Ity|ip fgtermined to

be apbRXinStaP 93RSkt Nehe cells are heparinized and filtered to prevent cell clotting and

microembolization during intracoronary transplantation. The mean number of mononuclear
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nyonetrial |layers divided with el ectrocautery, |eaving
the ammion intact. The fetus is manipulated within the

wa@nosatiied sac and, under direct visualization, PCHES2005/005052
enbryonic stemcells are injected into the fetal

cells hBRkekieg @t o@é}HllgthultTféels 2t &¢10h Qh|§ %né’@t%%‘f 0350 Q%’ A@@Bﬂ%-%osmve
are cl osed the fetus is aI oto

cells af191251g.]o %% Wmsﬁgg éqeg/s t AV gécrﬁglﬁ{oﬁg:abtg qgltrpq Hllmqaﬂé used cell

prepar3fisiis S1d9&Ro Qfénﬁégaﬁnggfwvrabmsm@ahady %R'Qf\)(ﬁﬁd)rﬂro‘lit BAO® cells
cells is euthanize n_lo%cgml ear. bone narrow ce

grown(ignHe§ 0%, rmeeqiug) fﬁt@ra' by! plogy¥nare yowrhae A4 @H'eor? generate

meserchRBICGENE th Q8RS athe BMEEEkIgard Bogdhadd sdseid)in Redeliank R future
erythrocytes are lysed with H2O Male cells are

use. sel ect ed by the presence of a Y chrormsorre and 1x1 06

are acedln Telonb i fe, |1
[0154]Gen| Q th&ﬁkﬂ“%gl"’l F&\‘fglaédf‘f?rﬁ j{\e\ﬁ:r‘yggrfgé ﬂ{ﬁaret awed and cultured.
Five td Bln@WQyEtaﬂKBbhséildﬁ@c@t@Hﬁﬂaﬁﬁlow the c2is bﬁﬁ@lrédﬂﬁl@ﬁahmrﬂdd into the

aut ol og  asma.  Th X are harve
 infarcl gO08e 1A F ACERBITHES Wit e 1A P30 Call A AefeGy ithin the
mfarctfreaaid dr@pys F\ﬁ@ﬁbmmnihgl'tﬂﬂﬁé balicoacht3ee kit of Meabnnhertuyfawcsvessel

dto t 3%
ool BPTPHASERH AT R EPTRD BIRRAARY (ANGAIE BEorigaga 7 tmes
for 2 ©© arm@nésdhl z uting thisrtinkg |htfddo&§rmfrpﬁélr Yransplantation via the balloon
e SRR G B BB B R SCT ™ . o

suspefsios,ieath obivhich GoMtakh¥tappibitngielg i1t5-4el Of eddnenadiebrells. Angioplasty
0, 28% 4- pos ve ce mcr bIO|O
thoroughiy Peavents B AP RIS e 2libe Sk iristOHiaiia HERiaw bevond
the siteadalie BallooAdnfiativm adfdcilitatesahigh-guedsuteyin@isioni of ceti® intte thie, infarcted
05 cells own in H5100 medium (Stem Cell
zone. s, Aerps caPled Bron oricg e BTASE s b ac e
_ mesenchymal cells in cul e BMC cells are frozen
and stored in a cell bawture use. [0154] At
the time ofGenecatiodichédipobaDetived Hebrick Stepr @alisr ved cel | s

v RS e DY il ! B BT g 5B ot o

that |t1|srfanst[mlnamr&ﬂrespd;ruistdwrogmbmiwmeﬂll -based th*érapms SThis hybrid stem cell

h
o T TBN Ao RS 5880 B R0 1R R s
theread{ddrioecdélbl MTberdipbse-Heriaidtsterofcell LD $Q) cary be optionally therapeutlcally

reproqi:rgrfnﬁ\re‘atbe\/o“aré 38 ing as % HS’QO&%@A&E rtr?eullé}%'?i?or megélgnSl uri n_al

onary angi o to 7 tinmes
orss 7, e NSy DU B 4 YRS G0 s
vnscerpb‘af @rnqaetmgulse a@mﬁac’n @nd inftesties waalremoygd prciinaly @Inced with sterile
smssdr?f u’fl’\é)rh?ss%tea f \ﬁa{"‘the{\ g) ﬁhédJélgr%Qsilrﬂé‘s ﬁ’\cgnoéﬂéﬂ“\/amme of

tal ns appr oxi mat rmnonuc ear ce
calcmMgia@msam free g )thmh?éfhblskﬁ@tf% splinek({ORRG-band epntgfuged at

. 500xgPfof S%P ?rgee%%%ﬁ v&ésﬁestgé Q@%ﬁafeaﬂﬁ%tlﬂgi{d?;{%\g}ltggy e i RBIlagenase

site l'oon inflation to : _
(0.07 3% ghigpewes pddechioLibe arinesd adinase tispue and thej mixture wag incubated at

37°C ?&% mWEh geﬁt[a é@%gén %H&“aﬂcéqutal Wurﬁ'lgrof“iﬁ\hélulc%htammg 10% FBS

mgration | CGenerati on of
was adde@é@@mmtwedw@/ lﬂ?'*tdfeStVé‘i’n”@é‘l ?@t'ﬁfgg%?t JoQxaffer ﬂ@\m'ﬁgmd the

cellulésrtspg}ﬂhetgﬂglbﬁépsegeégrd BIMEN cbRfairinde 164, SRS atrh@miRfuré wa¥ Rkér filtered
through a 100 um nylon mesh, centrifuged at 500xg for 10 min and resuspended in DMEM

containing 10% FBS and 1X antibiotic/antimycotic (basal media). The cells were then
cultured for four passages and plated onto 10ng/mL fibronectin-coated 25x75 mm tissue
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that it is functional and responds appropriately in

cell -based therapies. This hybrid stemcell is derived
w0 e@sfiza2enucl eat ed adi pose-derived stem cel | ¥EDES2005/005052

cell) and a PSC, or nucleus thereof (donor cell). The

cultureadlide@s eonlaré wayi o‘Sth?Bﬂlc!? eidm (:étDS@)au@mnz pg/MaID o @Vt@bﬂ\a(asm D (final

t her apeuti repr ef ore actl
concefgiton] G eige e A ATGATS Siopt Hees NiaPasd Loraiat DG 37°C.
FollowsigetheCt4d mim@icabatein yt@d mbos‘rues W2é %dtrlmyéaan aB%Wﬁﬁfgin}g bucket

at_ encasi n he st or Stl nes
centriign g L0 o T GO bE R <hLst e v Pl BES et Beriod. the
cells wérs régbd #d prepark &gt copflsesmh. t hree ti rres with an
equal vol une of cal ci unm magnesi um free Dul becco's
[0157phosphﬁbm1£u§e‘xem§ Wwérel prepérieBBss Hesdiiled anthiampled atd the ab-

e RS e o S 5D RGP T coh. o s
thereofi viasvashed iRdgegulse ftisl"tfh medioa o GHRNSS thres Sivesamd resispended

bat 37C 30
at SxIH bl g Th Lo Poa oV PBE e P OER Bt L PR LGl solated
enucldal¥a west cmlde(ddbcasd-b@rmvxételmeceIIEhWem Xrtypa;l&lwafrdnhehie slides and

wash e D (s Sinnig RO DD A A oTust et 85 gls in 150

ice-cold oytdm&e\imﬁort imediufri. | Trex tewd deh Ipopglatlcmsll@é}e mmxertyge‘rmy raad Iplaced in

f.
2 ooty St Angateiahand Wi TaRng GTHERERE Fyblle woining
voltagétm"s\adltsnmﬂamt)n 5TRkelts; é‘ehsenwr @8 tkhiznermdVditsr @5lvditsy pdlseiramplitude:

200 v 50 R RuSFRerRE’ &rdf BRT s oonBRR Johad¥, SBRPRS auratin:

50 sescbmm trehleroye 818 kHz, éndrgbltdgeofs wgltsoc ke asils v[éréftheralallowed to

L . '

recoviIPEST HEBLEES VB 957, Pbe SRRBRE o 35, PeRLAGEE Fes was
addedntora fimad .seatn concengptiort bie1G% iatdsSneubatedcfenanidddigiedali 19 @in. The
fused ISP R oS o Y aSURE ot 8 L RSB oD At gt dbence
in baselehédiumer e trypsini zed and prepared for cell fusion.

[0157] Prinordial sex cells were prepared as descri bed

in Exanple 4 and the 6- Exameigridnh' / SSC /c-kit(-)

popul até@rﬂe acﬁxdﬁ\ﬁﬂtp%?erﬁllﬁuﬁi nenﬁ&JHvbnyﬁeﬂmE cell,

or nucl®&us thnereot ,  wasS waslied M CyLtopur se 1Tusl on
[0158hedi Uive faipwirRLis sebrief ldeeerintipmier the @repasatiopeaf deybsd sgm cell that
I S lsSi j :
s oSS 4heldP ol 68538 S SR 5,64 B B L ot '
derivelafiorp ozre edecleated rsulémteretl ddyit pragenitaryeali tihe dwshrand aheSC, or
b o .
nucIe@sl Eén?fa“% p’g@é&sgeell qoe! dTE)?té&'g ft Hégéﬂisgéﬂ YMAPC) can be
0ptlonral’s>e1f@oan$ua‘;allwgp@erme<bﬁem|agﬁfng Fhe daner cell for the hybrid stem
cell. Populations were mxed gently and placed in a
Cyt opul se fusion chanber and el ectrofused with
[0159f 0' ' @%B%M@HEEG(BMC)%@ céllét@ed Qﬁ&ké‘sﬂkﬁ%d\é@'.ﬁ %Qlﬁxre ®%edia and
olts, duration: 50 volts, uenc
kept %rqes Bere Aoy ”M‘P@@'eain?ﬂuﬁt(g ez(bere\/@ptased by Flcoll Hypaque

separslwnashd)rmatéh ap mé%mﬁssmm%ecmeoaeétdsweeqn MARECAEEE. The
65 volts, duratgon 50 seconds, fre uencr}/pwested and

BMM'@C QUKLI"IQS agh maiftrinedyat 59 OV/em{ and pfier 241 weekaese

deple@ﬁI 9(”‘@@4*50”6:??@’ eEeIfso[xsﬁé) énrﬂlcﬂ)trna%%@tld\'flie'aﬁ §%t8l‘ n'%e CD45
he chanbe post fusion de

ad
r err1é9fn>crwiat'§er<u%ﬁ%bﬁd>éﬁﬁ¢ 2 11812k pqro‘%a'bﬁaa Fﬁ\btﬁﬁ%r?@&fifwﬁ" dish and
expandBd astdhehseal ofl D.8TH Bx10Men2.  Approximately 1% of the wells will yield

continuous growing MAPC cultures. These cells are then expanded for enucleation by
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fused cells were then renoved and washed one tine in
DPBS/ 20% serum and resuspended in basal nedium

wazaespba2d4 Generation of Multipotent Adult PrpgEms2005/005052
Hybrid Stem Cells [0158] The following is a brief

platlngd§n°{8 fibRIneSth-EQited DS RRAGisELE Q:ﬂltl% ﬁd@é/bOndthéto%mcﬁ%%nd stem
hat is functional and_responds apgro pri at el

cell credion. BAGKTL PheXgIARs B RoBrardo0esns @ared lesthgapedeand the

slides %Fé’ﬂb@dht&f‘fb@'ﬁ@trﬁﬂ a8l 4a. PPEIRMINGR ! ﬁzonﬁmgﬁéubtaﬁén 6®b! the slides
host) and a PSC, or nucl eus_thereof

are ce@mftpged i SynBing fRucket: ceatriivge Bl HyRAPadPr eé? |h°th&r!|-MﬁPC media.

After tRéfivdIfouP PédoRB deYioll RS @INS Wkd ©@sinizedPIGBERHTEE for kel RisRN.
acting as a donor cell for the hybrid stemcell.

[01601 015%he %@ﬁsr B&s mscgeérleqoré a8l dosebddr il s%rﬁ@a 4 and the a6-

esuspen ded in culture i a and kept on_ice.

integrig S SGuicriiioaBHaten sbiped eBRNRREP gy gell-s dinsy %%P%yce" or nucleus

thereanwa;hédwﬁ@gt@sulg@ RaicH rediudnBrep titdet hndtredushBhded® 53M0° cells in
bronecti n-coat ed di shes in MAPC nedi a

150 UEU?% ERI& SyiaPuIsRepPR TRAIUEL Ba&e@/vwﬁ'vmat&gt%w%d host cells

(MAP@%@’? r?@édnﬁecﬂfr&nhﬁé YIRfek @fd mtdhéiﬁtﬂrﬁh fifle®in @Eé‘kﬁi's/e'lfﬁﬁlérimedlum
| s us neti ¢ bead separator
and respmeivd ot 48 Slln it 358 oh K S0i8,eioRliag SRt e ¢ o gwo cel
populdlidhs \&ed nixad gerﬁlNérfde@é@ﬁj DG ‘&?ldpul%bsfhsmnd:hﬁvmelndﬁd ehbtrofused
R%E‘?SI ties of 1.5x1 03/ cnp. %ﬁr oxXi te é% ES it
with weg V\P?"Fmﬂeé? dpEeoﬂf"? nQ8YENGY o c Vel t dyrglon: volts,
frequehbes ©.8C&HEzs end evditse 6 xphs)dpalsé: oran@mudéeaoo Ovolts, duration: 0.05

.. b t.o fjibronectip-co 75
mitisegisnend hofhtte. b yaliog B oIS el o sEeonds, frequency:
0.8 kHz ead letage25 NgtsTLTHRS cetly brcihah asdwedto(recaowvet for 30 mm at 37°C while

.concentratipn), |s.added nd_the sl
remaiiog 1 HE GBATG. Phis TYUGH! fHain BT SR ShP 5L FraU T Snoentraton
of 10%1 énd meu&émslam intubated foe =8l aditonar @5aaint r T helgmiadl celia are then

cke centri e at 10, 000xqg for roin

removgietd pBaneE 3 1P T PEBB{ T S ARE Suepe s B medm.

cells aretrypsinized a repared for cell fusion.

[0160] The donor cells ﬁ@%’ﬁaﬁg prepared as descri bed

i n Exanpl Repghiraofdnfaiutedsiyodandiem with HBBEEIStéra-Geills ( - )
[0161g0puh‘3 g@@v{irfgeaés%bgs? gwte\lxgggesgol rhecrglgtao%gtf}% sq rﬁgc!e(l)lﬁg |uLed in cell-
basedntbeliapyntd repai infravks] mpocardisms e tiig éxatplBXie patientid at high-risk for

a card1 ac mM"ct The %g% a%téé‘: elﬂll erg\}éa ér%ﬂnogﬁ gh at&?ﬁ&gég | (bone marrow

reV|oust enuc eate St “ce
cell) and poxistinatetdddnoo oelt IRSG) iTile hoahekllwas Hnecbbttam@bfromraemtnent or from

Al f ed at . o
a sterﬁ ﬁ%‘éhﬁ %{g@? rﬁ_ﬁ‘er(r:sgo%té% l‘?e(r:}g tl% gé@g@ usc?o'ﬁ'A n@g’?eu'ﬁ?“”ﬂ?e’ejed'm
since tthm hyteld stppedllacreated veil e:omametﬂlemﬂonyc araterjal &oedthenP3C of the
topul se fusion chamber and el ectrofused wth

‘ol | owi ng par arret ers: pre-sine, beginning voltage: 65

,[01621;0' t%sol%@'haéf' n§{%|| Yi%érscell% .E%ge&é‘s%d%& ﬁ‘] Ek%npl@”&' and the ab-

integrialHSRG amkit(o). r@Bummm u%emh@ls theadenqsstl- dn ns@meo@gtanmmg\e donor
vl t

cell, ogsgl:legﬁfhegen%& #n l?héjee %H&%@rat@g _ﬁe@cﬁ'ﬂ:ﬁ% fliﬁ: cgmq\?ﬁggﬁé host cell, to

make di| heregecaptive @;tﬁ)@é}osf ewtoptasmyi histprepecatiopter can also include, but is

not limited to, induction by chemicals, biochemicals or cellular extracts that influence the

patie

genomic state of the donor cell to be functional and receptive to the host cytoplasm.
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remaining in the chanber, "at 15 mn post fusion FBS

is added to a final serum concentrati on of 10% and t he
wa@ebdsga2aee i ncubated for an additional 15 m n. PTNVES2005/005052

fused cells are then renoved and washed one time in

[0163]DPBJ(1885AuSRAH B 1fhaFr8 W LS e (FIRCs)i die Mﬁ%mﬁﬂmum déasaypé;ﬁarat.on
15 Repair of Infarcted Wocardl umw th

on LyTBNPI GESIINCIF I TORPIE s GHYBISEY R MR 80 HO.  For

overnigfteiufivatioh, AXu®i BMetain sel ﬂladeﬂ il Tefon Bag‘seéﬁdJ@ﬁﬁlﬂated in X-Vivo 15
era[)ytore pair infracted nmyocardi um

mediug HRBIRaITRS il 2o hEAnSRIVHEGAIAOUp Slasiib o b gExt day, BVICS

are hadntls®dCind WBsheayBFdettiriéSmtis ﬂbbarln’ﬁzed@ahh{@deffof@ﬂhﬁﬁesuspensmn in
enucl eat ed host cell gbone mar r ow cel |

neparigged sFIRE olVisRibIs SR SEPE HoPRETISR A0hTratn age camied out to

preverﬂb;teﬂl'clbﬁﬁwgfdrﬂ%%rd@ﬁbcﬂifétuoﬁrdJnhQWht?hc%ﬁcﬁﬁbﬁﬁéﬂmsdlh?ﬂﬂmoﬂr The mean
any ot her sourceh here is no conce of HLA t Fégﬁﬁ -

numbqrrﬁ{ms»@omﬁ%tqe&ﬁ Ivavted pRE" gKPHIONE Y R @TTOKmelRL g 8X10 this

consistd | bf CRES:#U.4%,t U&:%%tﬁe”%bl@ i &ld f2.98008% F’(S@34lbo§|f\% cells.
patient. [0162] |sol ation of P]ost natal donor cells

, Mucrobé@ogj%@ &qt%@{jthprpebpé?ﬁﬁr%tl%saﬁ% egrlivegAs a V|ab|hty and quallty ex vivo

control, Tk &g deN$ &9 in/HE 100 bediura cips! fodiht a6 bk JAblESe GeRsratd Mesenchymal
donor cell. In sone instances the donor cell, or

cells iy elliuERys t her eof, can undergo a preparation step prior

th t h I ke |
otee} 0, LR e85 et S o Bl ange omo

fibronétﬁﬁ c_ahtéld 25&'@5 mﬁeuséuatclultmmodiedl :cm thedday@f hyhﬁrtﬂmtenrm’ell leyeation, 2
chemi.c _bj.o cal s, or tract

gy B Pehelisin b GRED heibediraion s HEY 4G it Mty g tpg sides are
incubdted ¢bri Dzltalmirabraﬂ WéCepFoﬂwvuﬁg) theha2bh asin mgutmpbmmd Gﬂlé@lldes are

_Mononucl ear .bo rrow.cel |soI
centriigei 'S g g, DaetRL it oo 14 iELof a i dp -l medium
supplel\rml'ﬂerm/vhlem eezbtheadivatehramq{d:gimsa:lasrﬂayenedSv@G medi2@ cérdaining 2
ug of BfcBndEh 2 LALSE R Bl yreBRveR wRt Beradli e riptinized and
prepa&lupfpf edlk flseth, Wirhén hdsh baiat are rteypsinizad érbnattheobla@smd prepared for
. plas next . da harv

tusionf TR BBppred. QoS narBol B ibeBed Y TS, 180h HRRIA three tmes
and resuspepdstsiabrex10° hxeparmniadeLsa:Iel-aw cylopbiski fugionsmedioot.  The

e T T AT R
resuspeanidedcair tbe1af wells ansﬁﬂ) arit a:e+aohi cyibpulsee fusiorumiegiunof The two cell

oouBISF 108 585 BN Ry SARLIB/G50 Bl 4 Sulonse

with &i8iBg pparatmetess:c eld- sme.ndbegmmmg 2@gEDIH- yolls,t 'dur@tic_)n: 50 volts,
frequeg\r%{é' 8.8 Mz”e%' %@%8%{}& eﬁlﬁlée 61!@&1 ?)to)b RIEPALALR S 05 mill-

neg atl
secondanand)bostsm 059'03IhQSIOQaQBM65I voltsﬁqmetlwmcﬁmaewnés,ffmm@ncy: 0.8

kHz, t-[ﬁrgjlgojt]aagl £ voits. IPREY @I]s a%%ﬁ&ﬁ‘%fw}@d toclPelc!) r f8r ?é‘lgﬁeifl't' |ra§ 37°C while

or previously cryopreserved hos
remaiging irt the m:hamberu ak ms Mpmtmw OB ¢s d4dded dmedinahsasrwatcedcentration

5 d f '
of 10‘3 §r7d5 tmél%f%gﬁng%ﬁattgf ?orsérﬂ_g&?tlongf 3§ha1“a2¥'r}8 u{@(f{:}%ﬁ are then
remo@r&r@rwasaed ong time la@P&B/EQ%tshwmremi eesuprended i Xi\ges 15 medium
supplé}ﬁgmle@ W&B@t’/eqegt%ac%ggeﬁ'antoﬁfggﬁg &asrﬁg lok Pi‘%@@ n{elaft‘m'lzﬂwe cells are

I ncubati1 on st
cultured and expanded to test for HLA-type compatablllty The cells are then frozen and

stored in cell bank for future cell therapy use.
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centrifuged in a sw nging bucket centrifuge at

10, 000xg for 1 hour in X-Vivo 15 nedi um suppl enent ed
wowas/12eheat - i nacti vat ed aut ol ogous pl asnma or PEBHLSD05/005052

medi um contai ning 2 ug of cytochalasin D. After a two

[0165h0Ur Af BeOtRE Yf padizednfardi@h€ ehlopreaemvet rprﬁdsn tstéﬁd céRdare thawed

for cell fusion. The host. cells
and PRGBS nfivedor b dar 2l Sk oh it Eariidfthe el fre directy
transplfhieddaathe @farctedonB U ThRRUS atdofriptistied With tesedf aralloon catheter
si.on nedlu hree ti s .and

placedg%itih?rggmeijgfa];éj-rglﬁteg@@em el gxgtha g,q la%%f' téggglf%%gﬂ ?rge g{e of the
formerffihdalrttmesg'élQ)cemlsI@heﬁéredtah@@.Is eislumnihad\dosgnany @n@@ﬁlb@@ (PTCA) is

three tijtes in ¢ | se fusion nedi um dresus
perforiggt £ 19 75 IR 167 1n 5 Ao TIUF5 88851 DY [R 48 JQFasgronary cel
transpmwnumwaThfe ook eathefs s [patfopmss, amag 18 et fraetidrlay highcpressure

mfusu tqi%qgﬁ raanq%elg usl‘i)%gﬁfgﬁ S %Brog v@ﬁ% con rgq %ﬁlxﬁ(?ﬁ)t&rrn%{etllys "?% - 4x10°

cells. Vpgiop@ety théroughly prevenitsale oait;kﬂ&ﬂ of/céntsSandfalt mquseﬁ@wmé)p@duces a

kHz, end volts: 65.v ul se, de: 200 vpolts,
stop-ily eyPim heps ot PR HeTee RN G 1ad TRl i RissSuegi fisionpt cetls
into the 0ifara@a:zoh®. Vold, $rol©hg“ea‘tdoﬁtact thfle & Coldsr,mifratiqn &ulpwed.
0.8 kHz, end voltage: 5 volts. The cells are then
[0166]a| I O\Nadass mthareiyecindicated 3@l mumbats 8XiLesdind euastities mfnggredlents
he, chanbe fUSLon FB

d
properBp  {15n° ieruk oo MeRBh SORAEHa ot Su AR yeed n e
specificatiarbarideclaifrerarano ad dintemstoad aBBJemmmoG ified fmaikadstaad:ésby the term

‘avoufy AN C IR el % ctinl WF ot BeretF sl forn in

the folBSWitne sypecificatidn arad attbhchet claige ase gypacimationsHbat0Gayreaty ulepending

wron FRSoETEL DABARLRAIE SRIRRT Sl Bk i mn. e ven
least, abdnetchsi an atteinpt balkit ﬁterap‘pud:ajne of thiel doctniee @b gquisaets 1Gthe scope
of the%‘aD Q ach%m%ng?l%a%rﬁgte E&ﬁ& gt Itetééat b%lr%/ %Q{rgéoe {QVI@ t?f the number

FESEMCET I E"Al's avved an ure
of repnntecbsudnauﬁ:ea@ﬁ@ds aod dgtapplyingaudieanymbanding eahniqies. cledtivghstanding

tat 18 S ESEhod ATRALARES SLAKS il MAELBHo 491 nvention are

s acc e’use o

appromatahmserth@muedcah values séteforthflartbe spetific edarapleerayre reported as

precis%(t % 88%@&& D,Q 191% W\%\A}a%rj (?rﬂ{%ré% téb%ta%é %el%ln errors
F e rmer -VvVesse usi oh, perc aneou

necessardy sfesuiting| fr@vrdjmarsyam oq!ﬂvmpy (duhd;A)n |tbelpelreSpe¢mel testing
A meas?,eh]%ntg tines for 2 to 4 mnutes each. During this
, Intracoronary cell transplantation via the
[0167Ea| | 998 /el end &nPahb %‘é‘f‘énd WHhil r@ff;aké?mt_c]7 ubERF tHR"@ntext of
-pressure infusions o
descrlbwgp@@h/@mlone(a%necwly \mih@woe@n&%th%foawnmiam)@rg tojbescanstrued
to coAé?l?(cQﬁ tﬁ@lélﬁgulaﬁn %‘dfalt rﬂnﬁfe@é‘%éfw%@hﬂ@@éédt hérein or clearly
ow of s an at the sane uces
contraglicigsl by enntardy Baeitating of ranges pf yalueshereia dfnmﬁfﬁ'){ latqnéﬁd fserve as
a shoFtﬁ‘éHo‘ r’nﬁﬂ)ﬁ o'f”réf@rnﬂ%@ﬁcﬁx%&@all}/% 'é§br9§‘e;%frat€@a|l,% faﬂﬁé’ Wit the range.
I nfarcted zone onged contact time
Unlesg efthepwisg indicgtask hesein @aQﬁ‘I 'PQSW@@P' Vplge BN CRRPRated 'OMQ?@P%f'03t'°“
as if |{ ﬂ/glfecrﬁﬁi@@ualﬂj techedTRElch. EXP HRIIIR Hedbtdl hdrem <§éfn be performed in
redi ents,” properties such as nol ecul ar wei ght
any SlfJ PEler LiiRss LGt isegipdicaigdrherein qisutenviser glearly contradicted by

conteﬁpeffl‘m'efds%%f'aﬁfﬂ aﬁ&@ll%&éﬂnmésaéreex%%ptb‘?y %gﬁé (éoéj ‘QFchPRy Jrovided
ed in all instances éat term "about.

herenqqédrap@gq%pgelydm helter {lluminats |Qvgn{|%ar¢q3ﬁ@qsarpc3} pog@ @ limitation on
numeri cal paranmeters set forth in
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the follow ng specification and attached clains are

approxi mations that may vary dependi ng upon the
waelemsnegx2pr operti es sought to be obtai ned by tP€T/US2005/005052

present invention. At the very |least, and not as an

the scBpé @fiHe hoedt.bmdthér%emmeaatm@tan@t;agehﬁw WeGpktifi€ath should be
equi val ents to the scope of the clajns, each nuner | cal

constra%# agriPdicRtinghy 'apnaq'a'msgsedera@t@a%mt'@uedh? RracligaRr thg Inverfion.
ted significant digi

[o168}; g %@wu&d%%nat@e HHFRERS. o edhe &%Wéa{ow fisclosed

heremrwefﬁfot tPbe EoH@ed AR dinRRatiene! Eéén geup lnﬁtﬂntﬁeﬁrrhéy weeferred to and
broad scope of the invention,. ﬂt@gg ><LP i mations,
t

claimeg), [SidLaIY 5| eanis gmPBRYSN qre %Sx@ﬁp@r@gp or other

elemeafsefoﬁﬁ@%tead as ispaMcipatddy thas oﬁ@&ﬁlrhb@ mém%efsuﬂﬁélg?réhp may be
however , |nher?ntl contains certain erro

| ue,
'”C'“dﬁ%%gég?'?ﬁef? frogh @ 9PHR Tar FBARONR &' SPRRiSPEe EEQ/P%lP?tSHtab"'tV When

any sﬁéhu Melusidnt dreddleticdSB&siitd, MRe ts@Sé:ﬁ(EwloﬁEQ&iéF@mbme]g[t@lcﬁ)ﬁ}aln the
ar_refere

aroun SO FHET e A0 r 8BS bt el Mkt BEsE T3 in he
appendégpr@haal |y in the context of the follow ng clains)
are to be construed to cover both the singular and the

[0169P! ur Frefetidd eBodiineatsVdfitis im‘vdhﬁrﬁi &d deecribed héfenﬁ:llﬁdmduyg the best

ont r ad ont ext . i tation of n
mode JAMBES BB oT'E THErEDYY Sl aPHIENeR o epl BEEE yaritions on those
preferEdﬂiOéhbede\emst hmdbelfonfee‘aﬁparemtgtd mdjselafua’dlnyiryt ekittds ithe art upon
dirsepa te va X n%c?l r! | h
reacing; Bgy iege na, HFegditien nipgimvenis iBeFE Hias AHGEE fo qroploy sue
vanatlbms:als app‘ra;brdmie iamdahé meestpecihtend &trlthmmaentldh to lbewmcmced otherwise
ndi.vi dual cited, herein
than SR dRnerbed I E: AL FhBiy, (TR AR idtions an
equuvajérheromtlsea sulnjdctcrabiet dmenaaj in the dairer apended etreréty as permitted by

applncg@sf}% o?%og/elgi/gg&%% thlg?] 855% aebéag %Q&gggﬁlea{ger)ts in all possible
varlatlpns)\theﬂem:f ibeneompassednbye treke thvemtionl yniéss bthetvase indicated herein or

othervhe,%:m na%oﬁ‘trtgal{cﬁgrbvggaexp and does not pose a

g of the invention otherw se
[0170€Lﬁ;ﬁﬁg%ﬁ%ré aﬁ%H ﬁs rgfe%}\%e% %ﬁa%%{%a%ﬂt }n%Q? St%%tgwt? %nd printed
publicetimerthicaghout thnhesppclamtlooe Eﬁchtdfethe abeve cited re[feﬁefs@]s and printed
publiczl o‘h‘épdré‘ ﬂéref?ﬂnéib.lhﬁél[iﬁ\h& ES%S e%’Eﬁ,%t%ré?{cef? R TRk

ntron ose erein are not to be c nstrued
[01712S l 'I@Eﬁé%qlﬂﬁ a? \E?gua%ﬁﬂe thet ﬁ%mg@df n‘Elﬁtﬁ é)?ir%ﬁﬁ\%?\tlhﬁ disclosed
- hereimarpdliusivativieenf éhQ)PFiftdféesqude@ ptﬁse@ttlh@ntleh e Riher snddifipations that may
' o rhBAfordN PN UYL BPEREHSe Obut not of
be engkﬁ%%'dnare v&nthhﬁ@%lnéndgpégﬁgﬁéjl Qoro Sornge, %y rpc'o% ut not o
limitatiogy ah@a@wﬁscmﬂg@rém@feth@ Presen! wwerptmnelﬁahbelutm;ed Wﬁmordance
ith tRE"eaBhAds harelntSAQRrdihgIfahe bredBnOREaHiRN i€ RSt limited to that |
W @enpegl ?‘ﬁ%at%}%r? i's hére 9 gegmsgnt'o COHP{:II‘%n t nre‘:legrgupa precisely
as showtipmd éepcribeds fulfllllng the witten description of
al | Markush groups used in the appended cl ains. [0169]
Preferred enbodi nents of this invention are described
herein, including the best node known to the inventors
for carrying out the invention. O course, variations
on those preferred enbodi nents will becone apparent to
those of ordinary skill in the art upon reading the
foregoi ng description. The inventor expects skilled
artisans to enpl oy such

38



variations as appropriate, and the inventors intend
for the invention to be practiced otherw se than
w@p@sittitenl |y descri bed herein. Accordingly, tPCBUS2005/005052

i nvention includes all nodifications and equival ents

We clélin: t he subject matter recited in the clains appended
hereto as pernmitted by applicable | aw. Mreover, any
combi natherapattic réeogranmengl aethoduechpeiegent s in al |
possi bl e varia |on§|thereof i s enconpassed by the
i nvent PBAYIT 882 &her wi se i ndi cated herein or
ot her weaadtihg 3aidysterm el with a tresdiiloy comptising stirhlaté0)] factors which

inducc,RvElfPEIeat of S BB P PaRS PoILCAR SRR e £gl
speci f :fcavermg safdathérapéuticatly mlpmgfamnke@en &bmrseimasmamdand
printe

P cor oMATRS o Betap SiEal Roiaam P ed 65 & o6t meiped | |
therefmlrm$ritﬁg host ininged of bewewamimnsatnwebrbgratnmétecembodl ment s

0 the ent | 0{61 di scl osed her ﬁrle | ghgtrat tof i
the prif Y}Sf%’?“ G rPROrgpang ey 898 Fipigh ! WapRk said stem cellis
selectew ttodni tbe\gronps:ohd;iettngmiyentbeyoemﬂtayueﬂllsalfaamstethldells lsematic stem

celts, FEBGEY adiuodbiior S vhl Siont telodfieF BER . diffose-

derlveprsm\enellgandqmmommar@y detls.uti | i zed i n accordance with

| Avent | in el ol A% or b ZRGBRE wig prmoraa

sex callnigladpemnatdgetidlétet eaéllm 1. A t herapeutic reprogranm ng

rrgt hOdTﬁg HBHH%LP& etﬁ)rcg'g%rﬁél ﬂé%‘}ngth% %FEIS‘?\J. Wh‘éPerﬁ Q:%: 5 sprgulatory

said stemc
factor fisosxtientesd frdrn diie gnodpl censnl@mglo@plnmnrbalef bletzhemlsale rand e:lellular extracts.

ipto a I

L8 7 BB SR RIS ABTRE B e RALYED Rt
factornﬁsaiclummcadrselectqdl feomd theggrem) ubrtslsen@pe&imza—m-diqoxycytldn_ne histone
deacetﬁé)strquﬁ glfg;(e,(,i bﬁt& J:aeﬁan@tr?cﬂt)l:ta{w ured therefrom into a

n need o erapeu |cal y reprogramred cell.
~The A .
T
factorm selbiarsytradt selebted dront thetgsonpcesinkisting ef wihole telhexdiaictss cytoplast

extrac?@%’??otia‘?%%&‘ﬂéﬁ?éété mul ti potent adult progenitor

stemcells, nodified germcells,

Tﬂ' POS e tHeYGbufL r&g‘?!arh%nﬁ“r‘?\ef%& 'E?Elginfé vsﬁ@?eu?%éuh %ellu?hr

e therapeutic re ranmng
extrachisdp@atgd érarrua @tﬁmm"@ﬁ ctegéwn@mqgrptgp @P"E‘?ﬁéﬁgraf %’Q@WP%!C stem

cells, f%ttﬁ Me6id Stenteend, r}ﬁulﬁ&ﬁérﬂ%uﬁ bﬁ)g%ﬁil%r%ﬁ@'ﬁ%ﬁgst aﬁé

laim 1 wherein said stinulatory factor is selecte
prlmowqiﬁe)s Bllsgr oup consisting of chenicals, biochenicals,
and cellular extracts. 5. The therapeutl c
r 8pr og M BerRerapeate FRIGOBRMANIRY Methodiebplainm 1 ydyegein said host is a
mammadll mul atory factor is a chemcal selected fromthe
group consisting of 5-aza-2'-deoxycytidine, histone
dA gacet Yhasfragtti® Fdppbgramnting meihed 3 bidind M vhefdi Baig st Bell is

isolated from said host.

10. The therapeutic reprogramming method of claim 1 further comprising the step
of maturing said therapeutically reprogrammed cell to become committed to a tissue-specific
lineage.
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6. The therapeutic reprogranm ng nmethod of claim4

wherein said stinulatory factor is a cellular extract
w@edosaeradd f rom t he group consi sting of whol e cECT/US2005/005052

extracts, cytoplast extracts and karyopl ast extracts.

711. Thea tHesR@E Fffodrantey MBtHodGorRribiag: of claim 6

wherein said cellular extract is isolated froma stem

cel | s&Paiiga spepaiagpiaFeted dAsPsti ng of enbryonic

st em c&lritdoting ShialSIEUitRb nfddRlih @%Fﬁsin@yﬁmmlmtﬁ@btowwhath
. progenitor cells, hybrid stemcells and prinordial sex
induce-dgvelopment qfisaid ﬁ%?é%@@ttPthqteé}SF%'bir ammi ng net hod of

cl ai m bcheingisaidxsiighté ekl frémaaBiB@Lm; Snd The _
t herapeutic repr ogr amm n%blmat hod of claim_1 wherein

sai d_sAANGeg SAFCHROANL eell of 7 GRY BatueH Bisrefromp Intg@chost in need

of a theRpeafRMy r&prégamaddaam ng met hod of claim 1 further
conprising the step of maturing said therapeutically

r &r ogh ARTRRFUIEMEPTPY AR ERBHES CIPEENEo a

ti ssueprapigkigfd BybridRegeeill. A therapeutic

reprogranm ng nmethod, conprising:. isolating a .

sper na?%ﬁ%ﬁﬂ'?‘g!sa@tr@m'%étp tedigin-a 'E‘Ga't’ﬁb‘fq ising; sfjmylgtory factors
which YduBe deVas{irbént &P 8318 hgbritDstsini dall indd anotijotsht 6&IE Whi ch

i nduce deve] opnment .. of saiﬁi SSC icpto a totipotent cell;

r ecovefECRYPrEgisgid igtiRgient LAY fram seiG PEdNTa P nedi um  and

I pl animphghtingisdidtteipotsit eal, of @lckll maturad dekéfromtinto @chost in need

into a hosﬁ in need of a therapeutically

t herefr
of a thegapey ogrammedicell. A her apeutic reprogrammi ng
me3.hodAaiesrppe Bically. rgpl_fogkdnﬁfhélgcall ctlvﬁhmisﬂwgst emdcel |
cont act | sai. rid stemcel . w nedi ym
conpr | & RECIich M brdp SRt © Similaich s whth nave caused
said S$evtel regioreNdr differ&tiatk ingoa iotipstertroragdiliripotén call.t ot i pot ent
cell; covering. said totipotent cell from said
i unh TP TRpRg S SR EIG col | or a cel
mat ur ed piunigoteht stemn dehivdich Hae deen expused to Btiraulatory factors which
t her apeyt i cal reprogramed cell. 13. A .
nave GaSPaSaHT I ERpie: SERT<aT ISR BEdTrorediiaie fip agnors romated cel
lineagehi ch has been exposed to stinulatory factors which
have caus id SSC to ture differentiate into a
{881 poRdTg Ph AR p e ER e narr ooprsfe”
t her apebthind®l a gorioe pelbgheneinesdidddrior celhisrdigoidg: a
pl uri pot.ent stﬁm ce|||_l whi ch has been exposed to

stimul 8?t8ngaa 03" whi ch have caused said pl uri pot ent
st em cehlcléadingsaidriesboceelldi fferentiate into a nore

comm t Fu%gwgcsedlid donor cell, or nucleus thereof, and said host cell; and

isolating said hybrid stem cell.

16. The method of claim 15 wherein said donor cell is selected from the group
consisting of embryonic stem cells, somatic cells, primordial sex cells and therapeutically

reprogrammed cells.
17. The method of claim 15 wherein said donor cell is in Gy.

18.  The method of claim 15 wherein said host cell is selected from the group
consisting of embryonic stem cells, fetal neural stem cells and multipotent aduit progenitor

cells.
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i neage. 15. A method for meking a hybrid stem cel
conprising: obtaining a donor cell wherein said donor

w@edos/12323i pl oi d; obtai ning a host cell; enuclPeX/U82P05/005052
said host cell; fusing said donor cell, or nucleus

tfgr eofhe ﬁ@ﬁ‘m@ %'f Qlafﬂr‘i’% fLﬁf?mlef corﬁ&i%nrﬂgstﬂb @ie'prtg cﬁmrﬁ\grﬁém thesbt cell

stemcell. . The net hod claim 15 wherein said
for fouaeﬁ%siag%ﬁiten@'%t@emeémw Wﬁé%ﬁ%ﬁ”l&ﬁf’émgﬂ%g of

enbryonic stemcells, somatic cells, EI‘I nor d sex
s Hmm@m@ﬁ&ﬁe'avﬂ &%Mh?en’réiﬁ*%ﬂ%ﬁh?@ apgpeig h°§‘7°e"ﬂﬁ%ff°m a
mamniget hod of claim 15 wherein said donor cell is in .

18. The method of claim 15 wherein said host cell is
sg| ect peb Moy idnBlah 95 WheRPsHd UBSbrdell BRYEXIAMOSt IR from
cells, fetal neural stemcells and nmultipotent adult

the Saﬁ\ed@@ WY& cells.19. The nethod of claim 15 furt her

conpri the e ul turi n sai d. host cel|

FEar oDt gt el i S5 etn s g tell s piieiact g pgosss
selecté\/\(ﬁfrﬁmﬂﬁwgl}o@gtcgﬁgstﬁfgeﬁ lcllné’rﬂmcgl'rhfécg@’ﬂ&mdprgﬁllciél| Rirdp I?I’Edlatlon and

wherein sa onor cell and sai ost cell are froma
Iasenﬁaﬁﬁtéqn eryicieatigh e et hod of claim 15 wherein sai d donor

d sajd host.c re fromth smsln i vi dua
55 e ke X Blick Ip e oo g Ge 3Py sbitolio o4
enuclezifetChasa teltfobsipproximacadysthreed Batpeidr forfasing ith gaidwonor cell.
consi sting of chem cal, mechanical, physical, x-ray

| 24.adi The methaddbf Ichmerls wheeeth sdid €usiremsiep earhprizes aX8siol hethod

h f cl h ,
setectfTlrpiing gD Puine o HBHo S blsFaglor g Hria oy g vires-
basedtfasiee days prior to fusing with said donor cell. 24.

The nethod of claim 15 wherein said fusing step
c2opr i Tes methodsif olaimd b mbereire said isethting steptdoepgisesfiuorescence-
of el ectrofusion, mcroinjection, chem cal
acuva&u%l%'lcl)%&lct)ﬁgw rusbased fusion. 25. The nethod of claim
whe [
f Pior oLfie elitr B 35 iifhe? baRo FIPEYRARG said nybrid stemy oo aftr
said ispladingste. f urt her conprising culturing said hybrid stem
cell after said isolating step.
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