PHENANTHRENONE COMPOUNDS, COWVPOSI TI ONS AND METHODS FI ELD OF THE | NVENTI ON
The present invention includes conpounds that are glucocorticoid receptor
nodul at orwo 20tuopivesent i nventi on al so i ncl udes conposi PCeAB2@YS3NEL hods of
usi ng conpounds and conpositi ons. BACKGROUND OF THE | NVENTI ON

G ucocorticoid receptor nodul ators are gl ucocorticoid receptor |igands that
are used METHEORS QR&OMJ%MHMHR%Q%EMY@HIE@EL DAVEPURES
anti-inflammtory, antiproliferativeggEEdpmunonodul atory The invention

al so relates to conpositions conprising a therapeutically effective anount
of a conmpound of Formula | and a pharmaceutically acceptable carrier. Al so
provided is a nethod of contactFlkd.DeOFIN¥BNGIONcoi d receptor with a
conpound of Forrmula | . Further provided are nethods of treating a

condition in a subj.ect . nedi ated gl ucocorti.coid receptor activi, b

am ni st g "t SPRIE b RERnE B RERERRERhru PR By B et o
This detail ed description herein is intended only to acquai nt others
skil | ed iFPeRl BEFaPeyics And \aingny Bt ingeidion proxidpt 4 pivelpnglod of igmpraizie el cal
applications so that others skilled in the art nmay adapt and apply the

i nvent i oriBatemplopeprpteing msieard i nbgeigwsidas t hey may be best suited to the

requi rements of a particular use. These inventions, therefore, are not
limted to the enbodi nents described in this specification, and nay be
nodified. A Definitions The term"subject” refers to any ani mal, including
manmal s, such as mce, rats BACKEROUNIEOFINVENIIONS, dogs, cats, pigs,
cattle, sheep, horses, primates, or humans. The term "treating" (and

correspongiong t eoifentiédaAbthodNE proti @AaABE el ctIREh S ShPBNAIRRNAES E6/17
restorative, and preventative ("prophylactic") treating of a subject. The

term " pal )l AbA¥Genkd ORbleNer, d BIRES nha§ vk ERLTRAL inf R 1o GRS A f%ﬁt& $het M€
ef f ect ophﬁntéh ?&y of a éon%%i?Zn ?n é su jec? m?trout cu?{ﬁdlt gﬁ ©
condi tion, e term"preventative treating” (apd the corre ndi ng,.t erm

¥ or opiy| 260 EVGRCIRE LR E) iy e g PR IR SRR ML

of a condi.tjon in a subject. The term"restorative treating" ("curative")
refers t oV“Pt Lt It HALY Kaist SC eFE Brdyresss Bﬁl ‘E?ft?ggf’%é]’&%é‘s‘%f%q%%é‘%t [#61gi ¢
mani festations of, or entirely elimnates a condition in a subject.

Tr eat i ng '@ aficiisled srhecdppth wark: Hepsapedissklediony dpisdly v aetsumiy ofe edessund,
salt or conposition that elicits the biological or nedicinal response of a
ti ssue, gysrdatchrupabrectrapdiertusing aldaignesigougine. Aerativélpdhopadnalccluoty s a
patient, researcher, doctor, veterinarian, or clinician The terns

" phar mac elibwedbtibldie, eid teiurviehg odls hiapér apdutd ealeleymiat fret chargtersedsdor fo@rean
anount of a conpound herein, or salt thereof, that is sufficient to provide
an effectysye treatnment, as di scussed above It is understood that what
conprises a pharnmaceutically or therapeutically effective amount may be a

lesser a [ OfrhiRexiSOaROMPAIi Y ned@kdr MAGRL It phRuAHELAIs$4 BE bt d
conbinatﬁgﬁg%ﬁth 5no¥her aggﬂﬁﬂgman &ﬁén utilfgeg a?gné B.é%gwpoﬁﬁ%glsodium

salt of tl&%n%?%%%ﬂg m?IIimElqlrn%Jltgd éharacteristics of cancerous and transformed cells. There is

also a clear need for cell lines that may be easily derived, maintained in cultures and afford the
ability of differentiating, genetic variation, stable metabolism, and consistent response to
extracellular agents. For clinical application such as cell therapy and tissue engineering, it is

pivotal to have scalable quantity of cells of various organ origins without genetic modification.

SUMMARY OF INVENTION

[0004]  For the practice of the invention, it is provided an immortalizing protein complex that

comprises an internalizing molecule(s), a transforming polypeptide(s) and an endosome releasing
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Phar maceutically acceptable acid addition salts are forned from aci ds which
formnon-toxic salts Exanples include the acetate, aspartate, benzoate,
besyl at e,wbi2omvdooivat e/ car bonat e, bi sul phat e/ sul phat e, becatB00zesssa at e,
citrate, edisylate, esylate, formate, fumarate, gluceptate, gluconate,

gl ucuronat e, hexafl uorophosphat e, hibenzate, hydrochl oride/chloride,

hydr obr omhéleuRiminde prehyidd @udadighedd DdindRculéssaiddr PoBb&tidAGhRAbE opsratalye,

mal eat e, nal onate, nesylate, nethylsul phate, naphthylate, 2-napsyl ate,

ni cot i natigyeMhd AL &r BHQLEE fhe _Qt}ﬂ@rl ﬁél?pepﬁ)@e's.m hfataﬁcathé?aﬁ@fféﬁgd embodiment, the
phosphat e/ hydr ogen phosphat e/ di hydr ogen phosphate, saccharate, stearate,
succt nal o LA AGAE & BN |AAGAN it L LALORERERS S Rlilno PETIRE AL ER! | Y
accept abl e base salts are forne rom bases I C orm noh-toxi c salts
Exanmpl es include th | um ni um ar gi ni n enzat hin cal ciym choline,

i ot hyt afien Grakagy st Sy Gt Mt dadi<ro RBLF S SGrahine,
potassium sodiu tromet ham ne and zinc salts. For a review on suitable
salts, sdelequisfibbok Tutheprabrtiperit fieantemalifiag pchparq & endgorktrlspingand
Use" by Stahl and Wermuth (W1 ey-VCH, Weinheim Germany, 2002). A salt may
be readi Ifynqpe per reafoyednbyxiha game giotdaele agé therdfera sheontegrphipiog mpicculf apg ghe
present invention and the desired acid or base, as appropriate. The salt
may pr ecigpidsame réleapimge swilectieame ahtde bene shéhesst b cpy if when airal partioke amd yirble
recovered by evaporation of the solvent. The degree of ionization in the
sal t may apsid/prbedrucasgl et el y i oni zed to al nost non-ioni zed. The conpounds
of the present invention nay be adm nistered as prodrugs. Thus, certainAl so
i ncl uded |gyog) acAlo aghel bi ARe GhiveR@sHE isSaht SnhRlAhS JolRuAQIHAL®Y, | @Bodif the
optically active, for exanple, D-lactate or L-lysine, or racemc, for
exanpl e, Dl - - (Wl Al r

conventiéﬁ%Ph?%% nlgﬁggcﬁ%??&%%ﬁaﬁﬁ¥g’%%ggéﬁgﬂﬁgﬁg%Xﬁﬁgﬁﬁgagg%@yf!%t%}esent
meent o DEUAES] 3 ORSRLY e, PRFLEEBRIRRINRUCLube LLANSRLD SR e o
an atom ¢ S or SS er different fromthe atomc SS or mass nunber
usual |y fhégﬁ V?%Orﬁg?ﬂj?eél?sgﬁgﬂéteéﬂﬁ%&ﬁ iy EREM PSRBT RIS R TRIBHT on
can generally be prepared by conventional techniques known to those skilled
in the arvigg Uy inypeselisias Profrin| ogBlgscto 2bhassll dpgiriplivaden kitt yparseiegiisanyi ng
Exanpl es and Preparations using an appropriate isotopically-Iabel ed reagent
i n pl ace igiotthlgzingoprolcambeinptkxfeshgalirr appabynudedidy(seppbdipe theRapteinh@niplegasnent
of the conditions referred to below, the conpounds of the present invention
can be admil/ot sthgrreidxpSadidnsveofor(b)harrgiagpeuntsiudiotidb@), pne etictibmvienits(taircoul d
al so be used. C. Conpositions Conpounds or salts of the present invention
may be paiké toPraclcCBERRGHLA F@ Inmé&NP@S kélisons can al so include one or nore
conpounds or salts of the present invention. The conposition can al so

i nclude gngnaniyl QIBEInC BHEES FspPft NGO inVIRAG FAIROWNGS nRiholi NG PlogSEmt
i nvention. her pharmacol ogically active substances and carriers can be

inClUdedih@mhg%ﬁg?gﬂﬁ§&&&ﬁﬂ§§%¥ﬁ?ﬁg@g%#fgﬁgﬂ£%£@“§onp08itiOn conprising a

conmpound o or mu or a not é%ythena mul tiforme
(St evens-Johnson syn oqg% xfoliative er&gtit's qycosh fun gi g .
bsor i asis,  and Begber hergriralhag ey ar BpPEHrTeiS i BES VB hPeR ESkona
or perennial allergies, allergic.rhinitis, bronchial asthma, contact
der mat i t i"9der£opgitions gad FsiReriad oklps pesiivacion &6 Profria compigr(RY) pe bs Bvmalizsd ¢ y
reactions;

and the transforming polypeptide(s) to be released; and

allowing for the transforming polypeptide(s) to extend the life of the cell(s) and/or
overcome cell growth arrest and/or overcome cell senescence and/or prevent cell differentiation. In
a preferred implementation, the method further comprises removing the immortalizing protein

complex from the cell culture media to reverse the immortalization effect to obtain cells with

normal phenotype and capable of undergoing full differentiation.
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f) ophthal m c diseases and conditions, such as allergic corneal marginal

ul cers, herpes zoster ophthal mcus, anterior segnent inflanmmation, diffuse
post eri orwoweinaozssand choroiditis, chronic uveitis, symparhBliogozspix hal m a,
allergic conjunctivitis, keratitis, chorioretinitis, optic neuritis, iritis
and iridocyclitis; g) respiratory di seases, such as synptomatic

sar coi dogh@y) LOoBti{ in@énti®n SOEIDRRe a BEKYlahd O8L&, thdt HhvAIbR& trda@d AbcotliigsSBMeNat ed
pul nonary tubercul osis, and aspiration pneunonitis;h) hematol ogic

di sor der spsUsdihgys 1 di opat hic thronbocytopeni c purpura, secondary

t hronbocyt openi a, acquired (autoimmune) henolytic anem a,

eryt hrobl ast openia (Red Bl ood Cell anem a), and congenital (erythroid)
hypopl astic anem a; i) neopl astic diseases, such as |eukem a and | ynphons;
] ) edematous states, s as..j.od ﬁj‘o 0'H&- | 85,0 -Eission of proteinuria
in the nephrotic syndrome—w > Re—t ﬂgpathic type or that
due to lupus erythematosus; k) gastrojntestinal diseases, such as _

ul cer ati V@%bl i tiggre leghypale é‘?fg‘é?i tqdseyl; sipl mpely Ty aBidhese! dflediBRoresty ohn' s
di sease, gastritis, irritable bowel syndrome; 1) m scellaneous conditions,
such as t@BePAGIEY akthperirergion ugonginductipn elhtheBS ifusiongr@icia poraplehregordfngwhatcever
type, etiology, or pathogenesis, in particular asthma that is a nenber

sel ect ed dnbodimichieof gireougant o1vsntshi niganefM adrogpnsca lagtrhvieculanonight 0pka; abitenta,

all ergic asthma, atopic bronchial |gE-nediated asthma, bronchial asthma,
essent i alcoagink i@, sampewidSuhIPEG inBilidtibn $icGbaasit A1 BA°(C adt elils; DY 4pahoplayss ited ogi C
di sturbances, extrinsic asthma caused by environnental factors, essential

ast hma OkmﬂﬁBmQMﬂﬂQ@(kﬂ@@@@ﬂ?ﬂkﬁ@@@&@&mﬁon-atOpiC ast hma, bronchitic
ast hma, enphysematous ast hma, exerciseinduced asthma, allergen induced

asthme, Al 20 iidoicf.a5t . rREEURANONA! nASLITR Lol EGPLKE: ARk

caused by bacteri‘al, fungal, protozoal, or vira ection, non-allergic
ast hm, ordng s gl%sstalrpln%fnb\ol\é}ﬁlgr%ty?f! I %r%tseﬁl? anlzgrrlt%%? L and, Howd EQUNELE D)
chronic of Aacute bronchoconstriction’ chroni ¢ bronchitis, shall alrways

obstruction, and enphysema; c) obstructive or inflanmatory airways di seases
of what eV’ neflﬁ?ef,““n? P%/?f%‘g&?m s g‘ﬁ{“h GRHESt FesYTR b&é%@ﬁé&)ﬂ Brr?teﬁi;%‘i“i‘ﬂﬂ%?‘t ive
or inflammatory airways disease that is a menber selected fromthe group
consi st i rgPEYingRadptcEeysibabdp Rt M contthbRarclechieoright 88&et uct i ve pul nonary
di sease (COPD), COPD that includes chronic bronchitis, pulnonary enphysema
or dyspnd@dlaksotigateed slowsro$ DRSOt dtaednducechECORDN [@OPD colalex jagcording to
characterized by irreversible, progressive airways obstruction, adult

respi r at anythdi @iibodissnsyintis dment{ARDS)e, Mexami@s badw awlweblaaweightysarker; Lane 1
hyper-reactivity consequent to other drug therapy and ai rways di sease that
IS associ@h@mls WetshpepiatAADiRAiEd BY SV IEI04 ;37d) fob 8 GRE NAreiZSshefs Wb akRM@lant Y pe,
eti ol ogy, or pathogenesis, in particular bronchitis that is a nmenber

sel ect ed ifqem ]S}}]@SIQMWGC&@ ASLCShH ﬁgrsplian@@léhgwsbt_h@ %@ﬂnﬁﬂaﬁgwi%ﬂﬂcl@TG induction

| aryngot racheal™ bronchitis, arachidic conprising admnistering to the

subj ect or salt of the present invention. The present invention
includesqggﬁgﬁﬁggg%f treating conditions such as asthma, dermatitis,

i nf | ammat bowel djsease é§ hei ner'.s di seas sychotic j.Qr
depr essi o heut BB hy o s aRe B epmBRY htn dRfPdral faBaPe cobmoni ¢
uveitis, or chronic obstructive gulnnnary di sease in a subject conprising
admi ni st RGNS & PrsrayEpREMeRT ehothp Skt Brengiant lone f HBovy Bs lviedifiglei on.
LLane M shows a protein marker.
[0012] Figure 5 shows the separation of E7 from the tag by Ni resin according to the same
embodiment of the present invention. Lane M contains a MW marker; Lane 1 contains the wash
from the column; Lane 2 shows a Western Blot after using HPV 16 E7 specific antibody.

[0013] Figure 6 shows the response of keratinocytes to HPV 16 in the E6 and E7 fusion protein

complexes according to another embodiment of this invention. (a) 0.75ug/ml E6 FP + 0.25pug/ml
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The present invention includes a nethod of treating rheumatoid arthritis in
a subject conprising admnistering to the subject a conmpound or salt of the
present iwoentwon93Rheumatoid arthritis i s considered aPChABMOLOFBULDI NTTune
and inflamuatory di sease producing inflamed joints, which eventually swell,
becone painful, and experience degradation of cartilage, bone, and

| i ganent 270fp; (el pp@il Mo.FPA- 0.851glhl 10 Fir; he wrertio o/l EnEP{ (dp>2 &/ Hieform )\,
instability, and stiffness of the jointand scarring within the joint. The

joints dqgg%éhg[g@pp% %uglngﬁgypv@”ogpgﬂe rate. Many factors, including
genetic predisposition, may influence the pattern of the di sease. Peopl e

w th rheymat ol d aplpog Eété Wﬁ% afegﬂuleg oPHq‘érp%ese (f%ﬁéno&ﬁf bdch@L €- ups wi th

| ong periods of rems Jr'on |sease progressive

di sease, which t0|d arthrltls may start
suddenl y,apgﬁr?%toﬁﬁ% F‘gfxlﬁl\é\f“ tc%???% f‘?lﬁ?’"l‘% (ffusﬁltont he sane time. Mre often,
it starts subtly, gradually affecting different joints. Usually, the

inflammation is synmetric, with joints on both sides of the body affected.
Typically, the small joints in the flngers t oes, hands, feet, wists,

el bows, and ankl es becBEBALED PESERIPFION OFATHBINMENFIONe knees and hlps
Pai n aSSOC|ated with rheumatoid arthritis is typically somatic nociceptive
j 0i nt pai[M15SwolThisinweniicst sosp fiepos ddire hyliheatveotors b iveproornopnig srtgechsa@bgdys of
the invention can be assessed for their biopharnmaceutical properties, such
as sol ubiihvdiwngtheuself plinaf csltsald hialiyhabemt @asfqidkd calntheP©r hbmBditdl tageardBOS €S
for conpounds or salts of the invention range fromO0.1 ng to 100 ng for

oral admifitroihir@Rara) thedRaaGrd ARIBcEd Wi Be PbRIs h8SSatPWidh MB B mortal
adni ni stration. The dose may be adm nistered in single dose or two or nore

di vi ded g;‘?érﬁgrase d FRYmdsBbd oREhS E;?wpfroﬁl o ¥RaG @l aﬁ@%gedlﬂi!cﬁ{lﬁ% H]?irn?a% n The

dosages on an average human subject having a wei ght out 60
kg 0 70 dffyre Dﬁ% n en?qgedgesgdpsfoﬁg?uhapwqgggeng%wga%ﬂs T G
phy5|0|an or. ot medi.cal professional wll readi e able to det

doses f or"ag¢gjme f@uﬁﬁﬁﬁé '6ﬁ?09b?T§3%ﬁ?§ﬂﬁ%C$ﬁ bwnaﬁﬁgxaﬁﬁ%hmﬂéhq %nts
and the elderly.Oral Adm nistration The conmpounds of the invention and

sal ts t héhddheyngly msencal@ngchstist Brladprornd hprranty etabodism mind tpagy | Lowes rrsPldYiPol ve
swal | owi ng, so that the conpound or salt enters the gastrointestinal tract,
and/ or bubeaial keipagalo cxr-cdlubk bgrglsal admi ni strati on by which the conpound
or salt enters the blood streamdirectly fromthe nouth. Fornul ations

sui t abl e [b@n] or & trgidgite bsdreamtel e above inwdeored | draybaga@mhe Sleh@rsadigtol drgihal
systens such as tablets; soft or hard capsules containing nulti- or

nano- par tdnfpidyae€s protdiflWbrdBe Ol iROVERIZSGonl HEERY Ry (comal preliveg cklisasti @hsfdd | ed) ;
chews; gels; fast dispersing dosage forms; filns; ovules; sprays; and

cal ci um phasphatis 1q|la{ﬂé/edcfu§1r1t§1es dih @Ee%rdﬁﬁ&bl@lnﬁgné?p“ onal 'y conprise surface
active agents, such as sodium |l auryl sulfate and pol ysorbate 80, and

glidants édi‘%]h A Elle e%PRlergbciZ’i%'u‘;’@fu }naxh&o Y80 {?J @S Ptag%i%b’t! gclﬁtel%&ta

agents y conpri's ron1 melg to 5 melgh

Tabl ot s droungeepb s dman o Mot S %dglhflﬁﬁ(é/@fég.caﬁerﬁ%%?m?f

calcium stearate, zinc stearate, sodlun1stearyl fumarate, and m xtures of
nmagnesi urtkedy sel} éqdeplwgqrﬁtors &l &mur%mng|1m§@p%h%@s1on of skin or other epithelial cell

cultures and grafts, the expansion of mesenchymal cell cultures and grafts, and expansion of
chondrocyte and osteocyte cultures and grafts. Exemplary stem and progenitor cells, whose lives
are extended by the method of the invention include neuronal, hematopoietic, epithelial, pancreatic,
hepatic, chondrocytic and osteocytic stem and progenitor cells, among many others. The present
method is also applicable in wound and burn healing, and more generally in tissue repair

applications, as well as cosmetic uses. The present invention is also applicable to prolonging the
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Lubricants generally conprise fromO0.25 weight %to 10 weight % preferably
from0.5 weight %to 3 weight % of the tablet. Other possible ingredients

i ncl ude awmDi20MiodAt s, col orants, flavoring agents, pre®emuRtioyes1end

t ast e- maski ng agents. Exenpl ary tablets contain up to about 80% drug, from
about 10 weight %to about 90 wei ght % binder, from about 0 weight %to

about 85 1eh@hbs LeuliiutcusHormdl lcod @hRbe odndt@iyIting%ostd for R@UArch furp&@bghhd ¥
di sintegrant, and from about 0.25 weight %to about 10 wei ght %l ubricant.

Solid forgmu Ia%%&t@@ﬁorfngf cefl§ @rllpl@ﬂ:'a"umke%feﬁ@ﬁ bfotﬂerEB%Mtlcbﬁldfogfepwn%B@rgaﬁ}meﬁﬁcant

i medi at e an nodi fied release. Mddified rel ease formul ati ons include
del ayed-, pul sed-, controlled-, targeted and programred
release.I@%l?%%kgﬁg%gﬁfied rel ease fornul ations for the purposes of the
invention are described in US Patent No. 6,106,864. Details of other
suitabl e rel ease technol ogi es such as high energy dispersions and osnotic
and coated Partlcles are to _be found in Pharnmaceutical Technol ogy On-1i ne,
25(2), 1-Brgtei alizgtio opic liquid for admi nistration as an
i npl ant ed depot provi ding nodified rel ease of the active conpound. Exanpl es
of such floHAul athegngniorrcirepreviding g-peasetséer mansreriphetldimps sugale s bighpgical
suspensi ons conpri sing drug-| oaded pol y(dl-lactic-coglycolic)acid (PGA)

m cr ospheewsarch dopicstadgAd fomigs tand Endygenbhe agotypbal ndse dronsthtit sxpefimtitel werkent i on
may al so be adm nistered topically, (intra)dermally, or transdermal”™ to the
skin or Mmams @rockXaiMmhe pisO ihv@nidd, adgend insdyeeeekpi@sddhs & lision grpRinC@ding

formul ations for this purpose include gels, hydrogels, |otions, solutions,

creams, QidhIFRRAS me@b&t | N8 PRWASS SneddfueSS | JESIn, £ARHS. inf tht MBrm %klanprla@hp hes,
waf ers, inplants, sponges, fibres, bandages and m croenul si ons. Li posones

may al so Claﬁ‘lgf&eq;o V\ﬁk cal 191%{0?&1?{11?% 'd?c r‘zﬁ%?orﬂn%oggﬂygep%% an {He?&ﬁlﬁh%g!g

li quid petrolatum |tepetro atu gl ycerin, thyl'ene glyco
propyl en Pene rat i ancers cor orate ee, for
exanpl e, q{fg%% P?ﬁ &9 P/pe gge (af egE%sogjggrele%snygFm nall . %ona adg& the

1999). O her, neans of topic dm ni strat| nclude dellver

el ect r opdFaein SATPILREMH AL & |S’§ratl A KSR HBPES ‘Lomaé‘btﬁé‘ﬁ‘HBFhéé]i‘t%méﬁaty‘?ﬂ d¥needl e
or needle-free (e.g. Powderject(tm, Bioject(tn), etc.) injection.

For mul at iRspfeinfeompled by dhg el mTH‘? I FoIRPlERiab @lsp B rupdeecsdast b fusion i pEvieigi at e
and/or nodified release. Mddified release fornulations include del ayed-,
sust ai nedthe fgpidnsolein ngayriergohdraell post-mangetptidnadimdopeagpinedc chdndes eddion
suitable solution fornulation for use in an atom ser using

el ect r ohydnlietyndesine Selaming Goplr b Sie ianeoripounproetn, hinbopioedlnhe hdemntdf o,
propyl ene glycol, sterile water, ethanol and sodiumchloride. Alternative

sol vent s rehpehbiR@dg BEMAIS. erﬂcB%bt@ﬂx@d Qe ROERAYDL ?I@x of $h6 Alsidnebreid & gloyeetol and
pol yet hyl ene glycof Fornul ati ons for inhal ed/intranasal adm nistration may

be for muliRtigdnhiec b BIES) FbftaBH ALantREHibARY bY SlRBS 0 URI Y sud Rl 1{LXRHP! €,
PGLA. Nbdl#leg rglease for%ﬁlgtlons ?hclddélge ayeg% Osustalﬂrlled-r H%Ised-

control | qg‘a réc% tQF %ﬁ?cg)cﬂ?ﬁ B% %Hg%t%rg&l%gtg) is aﬂot Jeb do a§?/1§ eeng(gsoﬁilg eﬁ%ﬁer

i nhal ers an oso ge uni eterm means o

Once inside the cell, the protein complex or fusion protein enters the endosome, where the
immortalizing polypeptide is separated from the rest of the protein or continues to be bound to the
protein.  As the endosome releasing signal disrupts the endosome, it releases the immortalizing
protein, which then is free to exercise its immortalizing or growth promoting activity on the host
cell.

[0019]  This present invention is an effective process for prolonging the life of a cell and
obtaining an immortalized cell line(s) employing a protein or protein complex rather than DNA or

RNA encoding the immortalization gene to immortalize or extend the life span of the cell(s) in
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val ve which delivers a nmetered anmount. Units in accordance with the
invention are typically arranged toadm nister a netered dose or "puff which
may be adwortosx®@rs®d in a single dose or, nore usually, @&sTdBuogesbitoses

t hroughout the day. Dose ranges for inhaled adm nistration range from2 ng
toless or 1 ng to | ess. Conbi nati on The conpounds or salts of the

i nvent i onu@y oPg AT Migbehadspkdfic etiphait ipRvidel. e AB@O®proREEChOERE also

t herapeutic agents, such as a drug. The conpound of the present invention
or salt tshﬂb?eolfor Hﬁ-ywila{eotﬁgmnmoﬁgl?{ir%dpd%tpe tbﬁs Mhérlt%_s 8f céiil's.f Tﬁ{eedalefﬁé BE as
one or nore other therapeutic agents.” For exanple, ™in conbination”

i ncl udes: __si.mul . 1.NI St atl f C i i i.n.the
preparat 1 iny &PGRUTAL NS0 A0 ok DDA BR e Cor M il

i nvention conprises nethods for.the preparation of onpasi tion or

modi canmentrEBHSIEET G e SlFeitranE gy S eg bR RE SRR B Foli f or
use in treating conditjon nediated by glucocorticoid receptor activity. In
anot her MBFEHRAPPIEhis cPRlpart 161 cEoirprusdudorinbe gdded By a erieWBttherdp enlture
conmpounds or salts of the present invention in the preparation of a
conposi t i Gro.do priseniddbmesHtlif¢ gnan foufap axtpmded oeriodi of timg wrrendefontelye| Hslayld be
condition, rheumatoid arthritis, dermatitis, Al zheiner's disease. The
present inotedliat g iminsializing|elfeke snay e rayssedofpoo menaynl aftheepraeinpouplds from tigal t s
of the present invention for preparation of a conposition or a nedi canent
for treatdengubne mydia 0 Weheh Qhidii§ idomsS tetetdls | reekri © thbie nhBhdl giendBgetdndmayG
Schenes The conpounds of the present invention may be prepared using the

net hods idnbidtsd @t adrcicRidddg. IRNGAR! propuhili@lubife SENRIMSI ANGhiSXPRRALJIERAL hr
procedures detailed below. The reactions of the synthetic nethods herein

are carrigd. ot hfasel 20he SAlMaBiE WRIChifRY Bfuf&adbly S6heGhed b one
skilled in"the art o organi ¢ synthesis, said suitable solvents generally

té_ellng ANy, 3k B Al S S pRHRR LRI GL Bhd v RRLRACL LY 8% Audr JBGa&RIRQUNd

7- brono- 2- et hoxy- 3, 4, 4a, 9-t et r ahydr o- 4a- ( phenyl net hyl ) - (4aS) - phenant hr ene,
may be pﬁ?fﬁ‘ﬁ@é‘d orgese e eicaﬂéiﬁ‘? BVBE%H&’E&{% P’I%&ﬁ%‘?%%?g‘f %WéarEﬁi“Tg 1849 and
EP 1201660 (both to Liu et al.) and EP 1201665 (Murry et al.). Preparation
1: (S)-4dvpenssll hpapy apbUansplamegiop-agplicaiensg.- This ARIKY dpdEh B DFEHN derdmleeyl
Starting Material A-8 (450 g ; 1.17 noles) was dissolved in ethanol (4.5 L)
at anbi erkir¢ragip enprianie for 21O4reapdent mf endtdwlid distasese tahi@imahuneddiseates,; ca@gdalnol es)
was added and the m xture was heated to reflux for three h Oh Si Mi | A
8 d h i idifedde$, ndur@naCamdl husdilgit depdratationdigraos ddsodwiserdesparémdwbmide endnbdees, Mor e
p-tol uenesulfonic acid (6.1 g) was added each tinme fresh tol uene was added.

During t hgnhohgathy QRers.t WxampleebiBhat et haetarhed wat the(reswRIcellsf 8¢ MBxkieas t he
substrate was converted into product. The end point of the reaction was an

equi i brigmpaifk RELWRRAs tREsE WouninSH REatiRshopHa IdReRh OGHBhomOMER t he
endpoi nt was reached, the mxture was cooled to anbient tenperature. The

m xture it 2 L). The phases separated qui ckly and
B PLEEIL DBy IR C2 L), The phases separated au cloy

both were Wi rag T'ayer. The mixture was washed with water (2

0 o R BRIy SR RGeS RGeS . BfeRisom
across the board to many target cells and suitable immortalizing, transforming or internalizing
polypeptides or proteins. The HPV16 E6 and E7 oncogenes have been employed as examples of
transforming proteins in the protein based immortalization of keratinocytes or keratinocyte life
extension. The gene products of E6/E7 oncogenes of various subtypes of human
papillomaviruses, SV 40 T antigen, Adenovirus Ela, and various growth promoting/immortalizing
genes such as human telomerase reverse transcriptase (hTERT), ras, myc and others in

combination are also suitable for use with the invention method to achieve similar results. In the
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solvent (4 L) was distilled fromthe m xture. The nethanol addition and
solvent distillation were repeated twi ce nore. Mthanol was added to the

m xt ure awo 2proawiryst ati on occurred a few mnutes | ater. PEBAB200R0I3aOl (4 L)
was added to the m xture and then brought to reflux. After 30 m nutes, the
m xture was cooled to OC. The m xture was filtered and the solid was washed
W th chi lfb@ehitRbhae hsidnlpraicilihis ifkasal dih wastoydrd &4 ihBrnali RCHUNPepi@RNeal 65C.
The title conmpound (882 g ; 98 area %9 was obtained as a beige solid. 1H

DVS
yl\/g8( (d, @ﬁ_lf)j reggﬂ.'f]% IJCCJg:l‘IIZ((% dc%?)nS 6&h%gap£)\‘%12twrece§(o§ ilecg%ﬁizmgl hamau?s gtn%ulgi%e 1?) 45

L el e L
5 4 9§}p§ogre(%f%r th% 11?139& e)éltlégsbo:gl Eﬁ?e % er %H% ]]-EX n}?lé eceal‘tl_pﬁzan %f:%

Zle?)f EI(’lgy | copl;pof-flatfolls Fre ?ﬁ% E%H%%?rgrrﬁ & %I‘&lanlé IdgglaHlncf‘hat wouldqae s(u%}blerqaor elyclothehal cells

b, 5, 6,7, 8, 10hexahydr ophenant hr ene- 2- car boxyl ate (201 %?ﬂ 0 515 nol es whi ch

may be praéﬂ aredh qusdesdlsi bl and GBlapesp9F Fe6pengyn [ world & myjfalgdor

gl ycol Preparation 5: _ o _ _

(4bS, 8aR)cauiincgadh sieletay mysahe gbls 5--1gt Ec@i@ accggnigng deradiy tr bpheatepaeterseaneclscar box

ylic acid

(4bS, 8aR)and hibemesplor Yecoxmiziddrddnad) ate Sor@apdnddhdast@tes raophe mamt dthenka@vncar box

ylic acid (6.5 g, 19.44 muvol) was suspended in water (65 m _). 2.5 M NaCOH

( 11. 7 min the28:. The fikdh protés ofutlel @tredtdhnlapvedmpryseb @ Azahid @h yel endogonibrelthsing 21. 38

nmml ). Over tinme (at 50C for 4 hours or at 25C over night) the m xture

Ibec anfhhq;gzagegafao bSthe hBndoR@RII RPidvaST 1KORALAes ficlisCARRhEE &irth@psid PRKEn Was

ess an 2% o
(4bS, 8af )z 4k: BNz Vil 7- 0x0-4b, 5, 6, 7, 8, 8a, 9, 10- oct ahydr ophenant hr ene- 2- car bo
xylic acid (Preparatlon 5) remaining. The m xture was cooled to 25C if it

was not dy at. 25C. m xture foll owed by
Aueous 3 knc PRSsCIF gﬁ?sétel mfﬂaﬂlw%*ﬁ%ﬁ%d? fief 99 o‘cuwﬁ iF g ot

aci daddi tion or I\I;!/{Qrtl .t her eaf {wg d for 8%O nut es.
Hept ane (BB FPidelsera %V%HH ’r‘ﬂémﬁlpﬁ 'ésttffﬂ" Gel 8 lgé‘hwéfﬂl RilBhal 60
m nutes. Do not worry about separating out t he aqueous phase; filter the
entire miRtuFaderirigessh iy dus el haprbiinchohRs Foldin| ﬁ%\ﬁ&f 7 pestaprethe athgra| e
yellow solid (6.55 g , 80%yield) was obtained. 1H NVR (DVBO): d 1.70 (m
1H), 1. 8%agdnbirds))the pRBZuihipy suRpiessoR 2@ 4nd, reBles, it 2nc@Bablengl Rheste@nshe(lPF 1H) ,
6.15 (d, 2H), 6.25 (d, 1H), 6.70 (t, 2H), 6.90 (t, 1H), 7.30 (d, 1H), 7.50
(m 5H), gfowt ptathotidgactoi 2. ThE fresE2H gfpwthRir@p@tingtfacom primotes cell growth and avoids

(4bR, 6E, 7S, 8aR) - 4b- benzyl - 6- benzyl i dene- 7- hydr oxy- 7- phenyl -4b, 5, 6, 7, 8, 8a, 9,
10- oct ahyghs@pbenantfrenNgildenc@bb@X ¥b iad BE bitop¥otdhsy thd cSpphtaRbidtyadcghig t he
tenperature below 10C. Atotal of 50 M of the saturated sol ution was

added. SQ!:IbQ@raffeoﬁcﬁ%%/ I Iy fshﬁlp&@elnpkd Bt ANE (NCEE ahE E@\{ﬁgoﬂ?&elﬂéagfjumous HPV
filtratration. The filter cake was washed with tetrahydrofuran (40 nmL) and

water (4Q %%es =T ARG A Jpggagat%R %Iéegﬂ% nﬁD?\f&Ge&h@%f d ax rtﬁe(%g%% ﬁt ed.

The orgam ayer was satura nium ¢

dried over sodi.um nt Jenmve educed pressu

aqueous. [EEFGEROL ﬁlé{éiéeaﬂdbﬁpﬂ}ﬁf%ﬂ%ﬁo P e AP AR B The
resi due was .taken up in nethanol (15 m ) and water added. The sol ution

becare mialikgy A 56 8- da?wr%elafr B"t"eﬁl“i gFealct BrRuHiZiager il s 28R0hE hanol

and water were added to
culture, as described in J Dermatol. 2000 Feb; 27(2):73-86. In a similar fashion, the SV40 T

antigen and the Adenovirus Ela antigen are also extremely effective for immortalizing their target
cells by interfering the p53 and pRB pathways, respectively.

[0022]  The invention will now be described with reference to the claims. In a first aspect, this
invention provides an immortalizing protein complex that comprises an internalizing molecule,

optionally in the form of a protein or polypeptide; a transforming polypeptide and an endosome
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inprove the quality and quantity of precipitate. The solids were collected
by vacuumfiltration and air dried for about 2 hours. 3.4 grans of the
title compount/@®ss9a |ight yellow solid was obtained in @CIAB0EhIBILH NVR
(400 WHz, DVsOO) d ppm12.65 ( 1 H, s), 7.44 - 7.56 (7 H m, 7.34 - 7.39
(2H mM, 7.30 (2 H t , J=7.7 H), 7.12 - 7.22 (2 H m, 6.78 ( 1 H t ,
J=7.4 HZ)rele@m'_gQJO( %eﬂﬂde Enolecdle?haBaIHZ)})eratﬁ/eQ'auﬂ(ecﬂ-toﬂne @nothed -O\%tlé)nah'? )inked t86ne 2 H,
d, J=7.3 Hz), 544 ( 1 H s), 361 ( 1 H d, J=14.2 Hz), 2.96 ( 1 H dd,

J=17.86, 7an9th!:i|21}1 the?fo%q of a fu%évn %roleulfi 'In rﬂl@thgr @fene@erﬂ%d(melit Hhe Hi)otenzcél%le 2. 65
(2Hn), (leJl ), 1.75

ecét gﬁl tr I]i X (ﬂ{lprlsg's 5r%1cl'e n@éa]é&rég%?lgéf’le n%n m%ﬁ(?m%ar e)g%n%l L JAADH eS (5 to 95%

er over m nut'e M. at 50 0.
Pr epar at

[ . . . . :
(4bR, 7R, ég(%fl 408z GRS - Y P 6LERE TSRy 1D g g isnzgmelgeye iy ing
grans of a orange brown oil was obtained. HPLC/ M5 obtai ned. The nother

| i quor vvé%‘“nﬁﬁfﬂflg | Sdinfrpairiag rFBe ﬁ%r%tﬁar%ﬁni‘% Y dhs éarﬁ‘ﬁa%“él(séhpbr?ﬁ? d@‘j‘?f%‘fﬂ/ to
afford an additional 22g of the title conpound for a total recovery of
27.5g i n @Bodigicat dhe Npteraliding BOgcui N dndgspincBRgiated; HeNNR {npdor Ngpferred
DMSO- Cf6) d ppm2.00 (s, 4 H 2.10 - 2.21 (m 3 H 2.51 (g, 3 H 2.73 -
2.85 (m embbfin@ntQ@he e@lod@netmpdi8edHint§ndlGingdapleduld)s Ecefdorfidetiiat@l. Hp ano@er -
7.15(m 3 H 7.25 (d, 1 H 7.30 (d, 1 H 7.34 - 7.40 (m 4 H 7.69 (s, 1
H. Pr epq&ﬁél'téblnen%odiment, the internalizing molecule(s) comprise(s) a cell-surface receptor binding
(4bR, 7R, 8aR) - 4b- benzyl - 7- hydr oxy- N- ( 2- net hyl pyri di n- 3-yl ) - 6- oxo- 7- phenyl -

4b, 5, 6, 7,1f18&a1e8), mc&%hﬁﬂ:\édﬁt% i’zﬂ%ﬂrﬁ&lé&ﬂb@@ 23Rk RAxaNbidahd RRepl & BaRutddy- benzy
| - 7- hydr oxy- 6- oxo- 7- phenyl - 4b, 5 7,8, 8a, 9, 10- oct ahydrophenant hrene-2- b |i

Id (21 4 n 1C CICITC( © O glli (5] T oleccule ur nﬁ!ﬁ I*

| i Br (0%1 rﬁLgt ghll}(érfnl Oll(}? t e L%\/é])wi n(]i gtﬂe(ll:lét lrst(%rrtl S&?}ﬁgen aF

remai ned S0.an addi ti on The.. reactl on stirred oom
ceptor recogénzﬁ%mo ecu% or Hﬁi% arbl%ga}oe%eﬁ)gotr F'GCO%I%IZII’I molecule (%I‘ 11 CF \/IEQ}

t enperat ure  over arting remai ned.

To the reaction was, added NH4 | owy and off gassin bse The
react i on "REBOBIFUR IS OIS WT‘L ﬁgét%‘fﬁ’ttof fes ‘ng eor% n‘i é% Fon was
purified by reverse phase chromatography then was |yophilized. The

resul ti nge@pPiceerepydag mpkesuleios digingedn insulie eIt IETISBIZEA dNARAUET Ordéfant ani t h
two drops of concentrated HClI. The solution was |yophilized to dryness.

Thi s af f @raed hohreone re¢eptop radgting 2®iccdlayy ligand, hehepi@beysakiowinlaZ@94agkm@brd .
LRVMS ES+ 533.1 1H NMR (300 MHz, METHANOL-O4) d ppm 1.23 - 1.28 (m 3 H)
1.53 - 1.r6&ghinming Indfpcule. 90 ligarl, 20 camokihe Hecdptof OreeogBiziid fnntecde My 12a8dl 4nd,
J=14.90 Hz, 1 H 2.92 - 3.22 (m 2 H 3.28 - 3.40 (m 4 H 3.91 (d, J=12.08
Hz, 1 |'|) BytBQpdiélinde@pdP rdddgnidndhoReBidor lidn@2 dykiné ré?l)ept@r RBognizinglfolédie 3 H)
7.13 - 7.29 (m 3 H 7.45 (dd, J=8.15, 1.91 Hz, 1 H) 7.56 - 7.65 (m 2 H)

|7-|)77E§(g. Ol;lg%a}l-lﬁla é'l%tpol-yﬂé%tlc% ﬁ§Vng'ﬁisprét'€1% \&@2 a%d/%flafgosor;lem 8.51 - 8.63 (m 2

(4bR, 6R, 7 t i yl)-1
0- oxo- 7- p g’r’i IH%Q%R%Q@EO&I&E %t Ogltﬂl {esgﬁe% V%?témele&xcrgugox a“%&%g'}%&éé Bs%ta B%ge its
parent co ound Th sy tin was, C

brocedur &1 CHIEWgE §” aﬁgreg PP B ol R Y s AT B R d S g

after 1 hour and washed with an additional 2 nL of MeOH to furnish the
title cor?ﬁ%?ﬂﬁalei%dﬁe r?@nSfng%g Rﬂlé(P%PPFI% SPMgEEs A€ o WOMHC%WSFQR/F?XP’E?WWI—IZ
D6DIVSO)dCPpm118(s 3 H 1.51 (dd, J=12.66, 1.96 Hz, 1.99 (d,
J=14. 96 Hpodugt(py)and/on®n¢ gy, mye 1tgloggre %tfslgmgizmolicuﬂq)(s)z hga. pa2tw4 ly rﬁrefirrqﬂb 2. 49
(br. s., 3 H 2.56 (t, J=12.82 Hz, 1 H 2.61 (d, J=12.53 Hz, 1 H 2.75 (d,
J=15. 12 Hmbodimeint) the @@plogd] or@GgBBe(@@xpthSiOﬁ@er@pt(Sl nHybﬂa@Eal(Odqogémlezpﬁssidﬂz, 1H
) 6.65 (d, J=8.27 Hz, 1 H)6.79 (dd, J=7.69, 1.59 Hz, 2 H)7.05 - 7.13 (m
3 H ) 7. 19reduéys2 toapiisink de o mdke 4tHPVI ES,. I8V Bz, SNUOH dnfigdfls), adenovirus Ela and

adenovirus E1b, Epstein Barr virus, EBNA2 protein and LMP-1 protein and/or a cellular oncogene

expression product(s) comprising one or more of ras, myc and src oncogene expression product(s).



(dd, J=7.94,5.10Hz, 1 H)7.62 (dd, J=7.44, 1.25 Hz, 2 H) 7.87 (dd, J=8.23,
2.13 Hz, 1 H)8.01 (dd, J=7.78, 1.00Hz, 1 H)8.46 (dd, J=5.01, 1.50Hz, 1 H
)8.54 (d,w0=2010007443, 1 H ) 10.18 - 10.58 (m 1 H , NH). Pepanziasrdsupon t he
wat er content of DVMBO, two COH protons can be visible at 4.78 and 5.44 ppm
HRVS m z 547. 2619 (C35H35N204: calcd for MrH, 547.2591). |. BI OLOGd CAL DATA
Li popol y9aGebaérd glefefrbPShbddigieit the Helomere \Wrehain Bln@neuiveddaipsisd | IowkTf hasaduman
donors was collected as 10 nl aliquots in tubes containing sodi um heparin

(BD VacutglRethefskashBaahod. D ckinson and Conpany, Franklin Lakes, NY).
Bl ood was added to sterile polystyrene round bottom 96-wel| tissue culture

pl ates ( n §d ed
37C i ncugg({ ?J]Ir %n%§%@}%b§£v&1a%ﬁg n([?())ilt}l}%l? F’lt rét%\}\\%?{gonwrﬁgﬁgérbggﬁgﬁ%%?l %/B(éga ﬂ%lnut es)
(, gp, i g or. standard. .curves were ared
in human Pﬁ?‘ﬁ@?ﬁa@&f Eﬁ%l‘éag%sa{ﬁ} ‘éc?%‘laii’e‘?f Ea“ ffoi‘?l%g %F‘i‘lﬁ?rgaHPP%PP 8?161’ 186 %@H ‘g

final concentrations ranging from 50000 . , npl.es were
added at‘T@”P@wzﬁlﬁiPﬁﬁmﬁddﬁﬂxﬂeT?br@?d?gmﬁé?emgﬂ%%ﬁ “?@“hﬁ?ﬂ@??* then

i ncubated at roomtenperature with gentle shaking for 2 hours. Plates were
agai n waghéons redpasing wieadl nolvperside(s Detle & phiiaulaght Profstyd wasodgndntt exgmples plunan

pl asma/ serum anti body diluent to 1 ng/m and added to the plate at 20
m/well. cRilabes mepeng meldvalte dndwlebafloenza f\oral Znhdopes Hadd, washedisagesid. Read
Buffer T (4x) was diluted 1:1 with ngH20 to 2x concentrati on and 150 m
added t o adawiaswelated Rhiatvasl vipkia, fe@adrnrtapdi® EGIKIR viralgrlr sya®oi: ¢ddosaneScal e
Di scovery) to generate raw signal val ues.|ndividual sanple signal val ues
wer e compakgthotiRegiti ve and negative controls (vehicle treated blood wth
LPS and vehlcle treated bl ood without LPS, respectively) to generate %

i nhi bi ti C@g (i Ingtﬁlatdg P{&'ﬁf@érré!@rglb %&ﬁg&dﬁﬁso'inv@&%lﬂ AN QL cical NG ?lt i*'%s for

three or ors V\%re aver age graphed usi ng Apar ameter curves
in the Labta in for the cr.osof el atlon | one
was. obt ai G o Compggs sdudt e tor(N% 3 Ml S e P L ST foe "o
Pr edni sol one | ition Co i S (4bS, 7S, 8af 4b- benzyl - 7 dr oxy-
L/ - ((2- met r?yIPr ‘F? PrRROSI Y, H‘g‘f’lﬂ ﬁoﬁn%aéglﬁemathﬂnﬁl%‘?% dy 34““01‘1(53/

b, 5,6, 7, 8, 8a, 9, 10- oct ahydr ophenant hr ene- 2- car boxam de, the synthesis for
whi ch i s lekolyblsepoigy Aol wyl viemind, @%@beﬁaﬁjéhezaqmléfrewoowpseeﬂlw Dow
et al.), and has the follow ng structure: The foll ow ng conparative
conpounds¢tirGshpapwro asl Bam@ RAngeddyr, grarrombingtieanta thedgoby net hods descri bed
herein, those known in the art and Schenme D, bel ow. METHODS OF LONG TERM
CULTURE Ob)2EUKARY@HhE e@bbdime AND HUShEeniibl RisGEl ombfelekictfing NVENT(ONoPOLL) Thi s
invention pertains to the field of immortalized cells, and their use in
exper i NeHI@RTT BS@dheNembdaghapahd tetnedek ikl MgeculthdomptifdéaNERINcIPhEMides a
novel method of immortalizing cells that enploys proteins instead of

nucl ei ¢ aghds. wRAGKEROME 6 LDMENTE bk [A9YZArGopy %&Iekaql?%lx plIBLO QS L

produce transformed cells enploy the DNA or RNA of "E6/ E7 viral oncogenes.

Ther eaf t & 2 SR8 haHEYolFosk LANSHETR hrk Bl PLIGH: Slebsca Mk 1R Vel .

two subunits can be introduced into the cells additionally. In one preferred embodiment, the
telomerase extending molecule(s) comprise(s) the telomerase catalytic subunit(s), hTERT, hTR,
hTR, hTP-A, or TERT of human origin or other mammalian homologues.

[0028] A specific immortalizing protein complex of the invention may have each
polypeptide/molecule fused to at least one other polypeptide/molecule to form a fusion protein.
[0029]  Another aspect of the present invention is an immortalizing polynucleotide that encodes

the protein complex described above. Also provided herein in the form of a hybrid vector is an



gene(s) may be cloned into a viral vector, and the hybrid vector
transferred into the target cells via viral infection. In many cases, the
gene tramsDepivmeioer will be tagged with a drug resi st aRCTgB2009/0%3112
facilitate subsequent work steps and selection. Typically, the cells may be
sel ected i medi ately upon gene transfer using a drug resistant gene.

Al t er nat iexplesiontve@ongivifalop&livedy lfYd BRred) thovuedritea pdiyaucl@iide.t Nsssprovitiad ng
cells may be analyzed to determ ne their characteristics for future use.

[0003] Theng: iythsis @ cPRRSIHOVIARINfRG Buiet hod of produci ng cells in

| arge quantities and | acking, or having m nimal unwanted characteristics of
cancerou t . re i I l.ear, ne for ¢ . 1ines
that -y B00Eas Ry BhERSE 8L Rl DR e & 810 cRu S R R iblen | 1)
of differentjating, genetic variation, stable netabolism and consistent
response‘?gm%§tracelIular agents. For clinical application such as cel
therapy and tissue engineering, it is pivotal to have scal abl e quantity of
cel I's of [Vl oul® Ehm agrerly e siaRrperbared feptet @andqiprokagad;ip e funmiReellor

| NVENTI ON [ 0004] For the practice of the invention, it is provided an

i mor t al iipmegaliadenekih comprsingx int tha pltesriipd Psadlsinglpsiyohy, en arbropriatsgmmertelizinge ( s)
a transform ng pol ypeptide(s) and an endosone rel easi ngnol ecule(s); in a

pr ef er r ecpr@gib adimpiertor ghdiomploetu fee Stsan@hdxd gpplisapep tnddasDNAyor NS pegradnisv el y

| inked to one or nore of the other polypeptides. In another preferred
enbodi mendh¢odidgeatind@baiabi th@pio@ih dotnpidas/one psratlicRb@dt. entdilingahe adiigd fréfein
preferred enbodi nent, the imortalizing protein conplex further conprises a

nucl ear iRmBleRahi/3i BEbridxBei@( FebotNdach dafhRFBI RicRK! RNHiRHeAIREHALLS) - I N
a further enbodi ment, the internalizing function and the endosone rel easing

function - I I b al i zi ng
AR R R S L R e L D S0 R sk
case in m@g(ﬂxﬁ&g¢ﬂggrg&ﬁle and viral capsid proteins are used [0005] Also
part of the 1nven FoNns s Jan imortalizing pol ynucl eoti de(s), encoding the
immortalizing protein conplex(es); a hybrid vector carryjng an expression
vect or (s)[?%%ahd Iflhén%?ﬂry?fﬁng‘it’ ﬁi(‘? déY‘%‘)‘%fa PheOV bt éi?l?“%sﬁ@n’p%‘%“@il g the

conpl ex(es); a cell(s) that is transforned with the hybrid vector(s); a

cel | (s) timaPr@ighieeysely pglex prbsicalnrdting! gredbention: sipicix{idaynt palypentgessi ti on
having the inmmortalizing protein conplex(es); and a cell imortalization
kit, conpniydicngpstiveedifpnraeht dltheadifigenydomainn conpl ex(es) and/or a

pol ynucl eoti de(s) encoding the protein conplex(es) and/or a hybrid

expr essi go3gect B (asjtha aspeyi ¢fghd presepoinyantioh éntloctd @8d claiard ih st ihvetiooizs f or
its(their) use to practice the nmethod for imortalizing cells. [0006] In
addi ti on,manAtdIehmasPRmE o0 bf frbduRink MR0HAIDE] £k of &Fentitg ahdTEE BOSH Ry prRdUCi Ng
immortalized cells or extending the life of primary cells, conprising
cont act i RghidtErobdTREhRHsbZE AR OhE i RmE R} kéSh BhplcR&f VAN NON withth a
target cell(s) under conditions and for a period of tine effective for the
protein | ex( he inte Iz Yol . rm eptd de(s)
to be reﬁg sé%?lgﬁg‘%§9%§fhgm%%£%tfégngﬁgFégﬁgﬁéqggﬁﬁp nghgﬁg%&t@]%%tend

the life ir(l)tfern%lri]Z%d Cagcll ltlgesgran%ggr/rﬂ%g polypeptide released; and allowing for the immortalizing or

=

transforming polypeptide to extend the life of the cell, and/or overcome cell growth arrest, and/or
overcome cell senescence and/or prevent cell differentiation.  In a preferred implementation, the
method may comprise obtaining two separate immortalizing protein complexes, one comprising
HPV EO6 operatively linked to at least one endosome releasing molecule, and the other comprising
HPV E7 operatively linked to at least one endosome releasing molecule, and incorporating both
complexes into a target cell under conditions and for a period of time effective for the two protein

complexes to be internalized, whereby the immortalizing or transforming polypeptides HPV E6
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overcone cell growth arrest and/or overcone cell senescence and/or prevent
cell differentiation. In a preferred inplenentation, the nmethod further
conpri seswpenoviongg3t he i mortalizing protein conplex frecTuhmogedsdtixul ture
media to reverse the immortalization effect to obtain cells w th normnal
phenot ype and capabl e of undergoing full differentiation.[0007] This

i nvent i onndlHPY KEhat BSreledscd i@ tHe (& 3et @B ahd 8I8KESe thbBtelRdvef BReil birgatad
according to the above net hod. BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0008]

Fi gure 1 gheWsyconlsl 8y beiSib @ty P ol HaGhY LM A& Gl 1fl/GCHERRARY esi s
( SDS- PAGE) of ¥he exp&r#g%si onﬁ%peon ienducti on of the I§6 ?usi gn p(r:%t ei[}rﬂll%r

conpl ex e&%ﬁ?irfg}egg 4.9 one enbodi nent of the instant invention. Lane M
contains a [ow nolecul ar weight marker; Lane 1 contains the sanple w thout
| PTG i nduction incubated at 37C for 8 hrs; Lane 2 contains the sanple

i nduced by 0.5nM | PTG at 37 OC for 4 hrs. [0009] Figure 2 shows an

SDSD- PAGE and western blot of the E6 fusion protein conplex according to
the sane [@Hbbdi Ferdt! dmobee 1B’P@§’§ﬁtfm‘?nnv'é‘ﬁt msHod | Bider) ORBTESs aressitgs die Bl ue
stai ned E6 fusion protein conplex; Lane 2 shows a western bl ot of the

f usi on prigmertplizgeenpptein cempledipmdgheasst calre meda gnrevdesdye inpagrelirtiop pffest s a

| ow nol ecul e wei ght marker. [0010] Figure 3 shows a SDS- PAGE of an induced
E7 f usi ormbpirodeds witle oorplakephea@ geradd papable ofurdtigeing éntabifkirentiatiomof t hi s
invention. Lane Mcontains a | ow nol ecul ar wei ght marker; Lane 1 contains
t he supermatant Thenaigerdbior Onhoddli b naly b3 HEnfady difeRRhStypdsani@d (Be mB@YSoft he
supernat ant i nduced by 0.5nM | PTG at 25C for 5 hrs; Lane 3 shows the

super nat apd prddehii@btntibOil Gt Y &f prOBndhe B Gtef rnuﬁhedaﬁssee_umﬁéﬂe}nafibg UfBlofedshows
an E7 fusion protein conplex after elution froman N -I1DA colum according

to the s [ { ' [ LRN : ed
fracti on?&tﬁgﬁgﬁlﬂ%ﬁg\%\g}pgﬂpr 0 r%an:ﬂa?]}tr @n’é&frsl?gw %éolf]g.z}]n AE?%&?%“ %ﬁg@g\@@t@‘y gé o
R RS e E e RURT g
wash fromthe col unm; Lane shows Western Bl ot after ing HPV 16, E7
speci fi ¢ APy ardias gUss eﬁé&u?‘éV%C@ﬁoﬂRE“tyﬁé’ Pdapgha C&FXEIQ?‘%P‘?%%%?%% to
HPV 16 in the E6 and E7 fusion protein conpl exes accordi ng to anot her
enbodi nerftlloflopkyes many eHETSSH 3lw)sutebislopgranentRy fp metpdps thiginyngon. Fp; I b) |
mgy/mM E6 FP + 0.33 ng/m E7 FP; (c) 0.67 to 2mg/m E7 FP; (d) >2nmg/m E7
FP; (e) 2mnpbergmgftmdd ib@leRPntaidn) ths GmpporilizEg prRein Cgipleo ptprolided[i0 0 4prnCeiter

obj ects, advantages and features of the present invention will becone
appar ent liposdnieas enysdaiclol @dnyt ¢thdrkeoven ¢nciipsolminghatifisl | owm ng di scussi on.

DETAI LED DESCRI PTI ON OF THE | NVENTI ON [ 0015] This invention arose froma
desire byodbe | MRBLAPISmERatiNRIT MeEm@RoPdikDsed@ir thisE SRR E VO bidiegort he
use of primary cells and malignant and transfornmed cell lines for

bi onedi C%Joly&a@;ﬁﬁ@rs&éﬂqenﬂ(%) ot BB EncOWMary &S RBInGtbn, bGerhdAVESHQY i%nﬂ@tra@zilfl?ﬁ%ginw th
the problers associated with the use of nortal primary cells that nust be

obt ai ned C%E]lsfélx fnrla(g/n%ef Bﬁﬁﬂedc Ba}g%yo%ég Pe@&leracléﬁs gairi[yfirigcgtjlhgfbrkp VJEPOir(Q} g)iiﬂ?esisiﬂg the
immortalizing protein complex or any one of the immortalizing or transforming polypeptides,
followed by contacting the hybrid vector(s) with the target cells. In an alternative implementation,
the immortalizing protein complex is further engineered to have a secretion signal so that they will
be secreted from the feeder cells to the growth medium and allow the protein complex to enter the
target cells via various protein internalization approaches. The feeder cells may be maintained
separately from the target cells so that the feeder cells may be removed from the medium, as is
known in the art. Examples of feeder cells employed include 3T3, or stromal cells. Under certain

circumstances, the feeder cells themselves may be placed in the same medium as the target cells,
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culture. The inventors were also too famliar with the drawbacks of

enpl oyi ng malignant and transforned cell lines in the |aboratory, nanely
their | acwoabioabiriosty to differentiate, and the fact tha&CTiBaw/ese1prone to
genetic nutation and aberrant netabolismand many tinmes di splay an abnor nal
responses to extra-cellular agents. [0016] In trying to overcone the

above- menuitoned-drampag Kigese tWeypdd\ 2 BRI e AinsSAVETRIfct R tel R TRIOYE ABdRAM
protein for the cell imortalization process they could produce cells of

desired GRArRGLESESY. iIdnSthé Binbdla88 Q@M drhiigRe ABHiIN DnPldk SRy R RibRRNET -
[0017] The 'present method is useful both in vivo, ex vivo and in situ

applicati es.l DRk, LWhM ,
producti&%QgZmé%fgﬁégﬁmﬁggé%g%H%Q%?§W§ﬁﬁ%%?%$nexteh@g%%§g¥&gfg%P%%Fﬁmﬁnd
progeni tor %q%lt uIturéshan i npl ants, extension of skin or other

epi t hel i dFVEET 1O R PHPEL NG PGY aft s, the expansion of mesenchynal cel
cultures and grafts, and expansjon of chondrocyte and osteocxte cultures
and gr af tl&37Exehprainyns (B EAVRISP dg e fef g rcclkempsbe ghgdarediwildshe fagebgqlisnded
by the nethod of the invention include neuronal, hematopoietic, epithelial,
pancr eat ile an¢tegsathe éeedes Iseliscare epinfagned neparsidl e Heptthactargeeselly prithpt by &silar sellcel | s,
anong nmany others. The present nethod is also applicable in wound and burn
heal i ng, mayd beroemogenéoml the nrdiving Suea repaired applkineattioons! tas nwdlod, als
cosnmetic uses. The present invention is also applicable to prol onging

t hel i f espawdralfizagorC Wt the €indhorn0#iAR| pré®inlss @fo tiheS $atget gadley) amby Heelaldgd used f or
research purposes, and in one aspect to normal cells enployed in secretion
of ther a%éfrig%r@i@ﬂ, alil6ihjcGRMRAGI @hibY, SidaRi fdn6@iticld HOBArdBe AN dndb0SHUEL S -
Protein Based Cell Inmmortalization Method [0018] The inventors are
providin proc f.or ug acteur 3 ' | & f i cal
researchgg%ﬂﬁﬁgsgﬁﬁa]gfh€g€é$%%&§ﬂgpghg%% ﬁgﬂg%gggﬁ?%a?hg?Igﬁﬁgggkggﬁatheir
experi ment al rk. 1.n e process of the prese i.nvent.ion, gene y be
oxpr essed e solled 0GBl ARTER G LOTBE RS Rl b PERLL A puSe 0BT nec
fusion protein, existing ip the form of protein conplex, conprjses, an

i mort al iﬁﬁeﬁ‘@n%ﬁr e e %‘F‘hg%g ‘i?&f‘%?ﬂé%tﬁt%‘g? dfls uring B}aﬂg%)ail gﬁ“f?g”ﬂ}ng thefictio
transl ocating pol ypepti de, and an endosone rel easing signal (s). An optional
addi ti on &8 PAEagiisd BY BioRadmpl ex is that of a cell surface receptor binding
domain to aid in the internalization of the protein conplex by the cell.
The pr ot 0138 onpheecelisraljtaia¢dsiy the npthod dewdbalsabavd ys isgfblgriot iy, usthevhtthsi on
protein may be generated post-transcriptionally, for exanple, by the

chem cal fadéiptiilnentdfrestireh, encdo abereative lte alsiicud) tesiign &ibr dxparkioe of vyt abtair¢dng
protein, and optionally the addition of the receptor binding domain. Once
obt ai ned,prinfagy @IQeidR caPMmaliee Aerdphernt dsisQihy e @plofed 1 (RdvhsoMBLorth) nkk@ns
internalized in a cell by spontaneous neans, optionally by binding to the

cell sur f@%%@‘&i&?&ﬁ;ﬂB{ant\/{b %re@@r(/@é\eﬁ%dﬂtioﬁ Qﬁtpﬁéﬂlf?ys. I $Hne %ﬁﬁw -the-la_?e%er_lt invention
a

internalization is so optionally endosone-nedi ated. Once inside the cell,

the prot qé ﬂl g oﬁ)%f (%%plr dégéflng Q)é%%ootr %%%88?%%’%%&0'[0@% %ﬂ gﬂﬁlﬁﬁ% ’ha éﬂ@ﬁ&?or%gheor

i mortalizing polypep ara he rest o e protefn or

continues to be bound to the protein. As the endosone.releasi Si q%
i ar upt o eQogegdenee Pt DS BiRLE P e e MO AR Gt TR PORFER hen 1 <
free to exercise its imortalizing or %romﬂh pronpting activity on the host
the invention; growing and expanding the thus immortalized cells] and re-mortalizing the
expanded cells by withdrawing the immortalizing protein complex or fusion protein from the
medium.
[0039]  In one implementation, the organ or function specific cells may be multipotent stem
cells. In another implementation, the organ or function specific cells may comprise bone marrow

mesenchymal stroma cells, cardiac muscle cells, islet of Langerheim cells, liver cells, brain cells,

muscle cells, skin cells, kidney cells, bone cells, stem cells, hematopoietic cells, pancreatic cells,
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cell. [0019] This present invention is an effective process for prolonging
the life of a cell and obtaining an imortalized cell line(s) enploying a
prot ei n ovopowrm@ri®3conpl ex rat her than DNA or RNA encodiPO/IBI®9/053112
immortalization gene to imortalize or extend the life span of the cell(s)
inculture or in vivo. Although a specific exanple is provided, the nethod
provi ded (hebi@ighnil SelR| ig@risdtst Rl 10 vibisE adbdifle D& lolth e et 1Rl drtii ot@r cells.

pol ypepti des and other types of cells. The benefits of cell Iines devel oped

using the, @/&Veﬁlbthgiel%mnéﬁ&l @ﬂee(%rget c-gﬁﬁmla Oﬁrﬁ!a 'dgzﬁﬁingcgrl rL:s%ngfcelIshfeﬁthKEnt on
contai n no’permanent geneti c alterations and, therefore, best resenbl’e the

orlglnal(h@Q&gg%egg b Sroar %sQﬁ§¥ a%&ﬂﬂ£ etén&&ﬂk@%%ﬂeﬁﬁmﬁgb exgggous

factor to a ce I'n c ture or In Vvivo nd the
cell |if pan fo §n ext gf erlod .of Ehne or ndefinh %% It shoul d be
noted tha OF%“ Hoaﬁ?ef %Cto‘“ﬂ?ﬂi?% %8%% %Feﬂ%%ﬁelfé Yl of the
protein conplex fromthe ceII culture is done, the cells

revert td'# |rAWB?ﬁéﬂwﬁHéﬁ@¥%ﬁ@m&Wdﬂ%ﬁ§°ﬂﬁﬁéﬂ§B@?BWWnﬂ1?X%?éW¥FHEﬁ§W The
cells propagated using the nethod of this invention are far superior

al t er nat iiyestieny whetheretrrPiva al the end st¢n efecsl] dhmayitaligafionyorsy thefisher ampliicaton
immortalizing/translocation proteins that do not have the endosone rel ease
factor praedmohortralitdidecidonpdt g.re-Mortaomeéon ofwWikenmplifiel @8kl s are propagated in
a GW environnent they are suitable for human cell therapy and

transpl anv@t) onTiappiveidh] @Nse affelS aBOipkdvidés Aak@iHdtdiarapipemend cdlie thnapagy
extremely inmportant for the treatment of metabolic diseases, autoinmune

di seases,c&ANGRM tBpHiiSE ASRPlanHQU hoMAl, AASiINMS 6@ lor dﬁg@l@ﬁrs@édlﬂ@ digeases,
bl ood di sorders, chronic wounds and ul cers, anong many ot hers. Exanples of

di seases . yhehgetﬁgﬁﬁaﬁedm%nwn L8 1RUGSEL R hSuRE L HARRI By RUbI ST
| upus, elne i sease, Huntington di'sease, henoph i | eukem a
Iynphona burn and chr und anon ers. [0020] The invention
will be d8SCFFHEGHY™ ”flé“r“er%ce (el AR ahd R erat“ anpT¥e, but is appl i cabl e
across the board to na tar cells .and SUItabl imortali

transf or Mg or ™ ¥t é‘?‘ﬁ |aﬁl?eﬁ W?A)g‘cﬁﬁlfld%§ IB‘?thoﬂr%ftté‘?aﬂgg a‘ﬁhséasﬁlﬂl copdigien ang
E7 oncogenes have been enpl oyed as exanpl es of transform ng proteins in the
protei n BAYSECH il fRTSAAIT dRNCEPn REGCHIC st cpplégicin. k apchy MpBed, fmay | Gopgrise
extension. The gene products of E6/E7 oncogenes of various subtypes of
human papiblainorega faragsd o8V cd 0s) Troanthi geasific Adean ow ifynggorEamorgatiding afthawsbygr owt h
pronoting/imortalizing genes such as hunan tel onmerase reverse

t r anscr i phaseth¢hdiERTnstant disventne ngphgingtthespprapriate anipbntdizing pretie dahgos, sndd t abl e
for use with the invention nmethod to achieve simlar results. In

t hef or Wﬁttfaﬂﬁblzﬁhﬁn% e Euswim oPwah&k Bribfte SndraN2AbA SNdaEERd QPRL0YIR RetB&d bf
internalizing polypeptide, e.g. EGF receptor recognizing donmain. Qher

appropri ah¢ iV RRLRy He(?ﬁﬁlgﬂk&é@ﬁh HONBk A %hﬁ’ihﬂ}ﬁdlgﬁseg BPLMRENS @&arﬁﬁ]@s in
|nnDrtaI|zat|on or éxtension of life of other cells. Exanples of receptors

and cel| Eﬁ%‘%{ﬂ%&%f g Eth %Gﬁlséa%e&}ltdoéonﬁﬁ%%g aF' f&@”o‘%' %L_tat‘s%& t‘é‘?ggﬁal be

sui tabl e snDot musc

t t hat b ' .
skel etal ' %@ﬁ%h@ﬁg‘%& g%@f@s Tab geere &E%g‘?f?%dﬁg’h&%‘?%%r ﬁgﬁq%fypﬁfe%fﬂ&ﬁ%eu c
stemcells; and NFG receptor recogni zing donmain are for neurons
astrocyt é@Pe%ﬁﬁb 1Hﬁh§hs‘63ts?§era§tok?f8\}9ﬁ fipagsgeblepd dlS‘F‘H’érSf ifelPgng BF’B?@FW #td t he

invention al so conprises a donmain of an endosone rel easing
neoplasms, among many others.

[0043]  The present patent in another aspect provides a cell tissue transplant, comprising cells
obtained by the process of the invention.  The tissue cells may originate from different types of
target cells, as described above.

[0044]  In this context, the artisan will find simple and comprehensive guidance in this patent

for obtaining cells and tissue transplants comprising the cell(s) that are suitable for many specific
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signal such as the heamaglutinin peptide of the influenza virus, the entire
viral capsid protein or even the entire virus. [0021] Briefly, the HPV E6
protein iwWOknova739¢ bind to the p53 tunor suppressor geRETARZOZOIBIES itsS
rapi d degradation via the ubiquitin pathways. The thus treated cell wl|
grow indefinitely for extended periods of time due to the absence of p53
protein. appatibt¥. EYetRh @h&hdd asdt bih@isOhi@tioandethéd RAFolida @RBchétdidg an
suppressor gene and renders it incapable of sequestering the E2F growth

pronot i ng)réa%cb&q{ansp-lralﬂgng ﬁ&ﬁalEgﬁcth%Mr%bnRﬁ @Wﬁlé)rﬂéi)e&ﬁ& Eé?l'fs) BF Qerlrlqgs% Sﬁluhecgr owt h
and avoi ds” senescence. Under the iInfTuence of the E6 and E7 oncoproteins,

t he cell 0 I: n o]
note ¢ hat The EA 5@‘@%(1 %bﬁo%% HE% S QUERRS EE b g B I BEAA hod
ability t blﬂﬁg? respectivel %f hb%ertheless since the E6
and E7 orft BP@ 8§r fﬁﬁgﬁﬂe PR Bt BB OHEr r espect i ve tunor
suppressor gene with higher affinity than the rest, these proteins have the
greater imortalizing or |ife extension ability in culture, as described in
J Dermatol. 2000 Feb 27(2) 73- 86 In a S|nllar fashion, the SV40 T anti gen
and the A& & S BMALAX » T4 dide| y effective for

immortali g thelr target ceIIs by |nterfer|ng the p53 and pRB pat hways,
respectiféhg—iFgaaﬁ}J#he invention will now be described with reference to
the clains. In a first aspect, this invention provides an inmortalizing
protein c I nal i zing nol ecul e, optionally in the
form of alﬁg}r?lg?éﬁﬁg@e&gw(gﬁ?ﬁgﬁqﬂﬁ{)egnsform ng pol ypepti de and an
endosonerEfghkidig doodiypept i de nol ecultemphBapillaneyirgplétancprbyinl i nked to one
anot her, Nﬁ%ﬂG@@@éﬁﬁQﬂHdﬂ%@ﬁQkﬁTANMQJ%Q@%PQKLPQ&£&EEQTﬁﬁﬁﬁﬁﬁc&?éﬁéﬂﬂﬂﬁRﬁv9te'”

I'n anot her preferred enbodi nent rotein co urther conprises a
Uct oar | EGR RSV RHG Ao SR L R D by SR SR NS PhOPddEs B kB3] 1 n
one enbodipFEROROFDRKERNMNIBERY TGRYMBE RIS RTRIRETQIAGIETEARARHEGEWABLIEG Ul € ai ds in
transferring or internalizing the protein co ﬁ% |ntf t he t%rget cell(s).
In one preferred enbodi ment, the internalizin B8 E S
endosone-2iEtFadien®Protedst | n anot her preferred enbodi nent, the

endosone-nedi ated internalizing nolecule is receptor-nediated. |In another
preferred enbodi nent, the |nternaI|2|n% nol ecul e(s) conprise(s) a

cel | - surf@é@or@tdeiﬁqmncbl@mHENQEII@cM@e% a cell-surface internalizing

ol ecul e(Bdrr BRMMQAEmANVI I us bi ndi ng &ﬁﬁﬁ@i ﬁmﬁBh%Q%@@%&%lokﬂ)a particularly
preferred enbodlnen%? t he |nternaI|2|n ecul é%gp urt her ri se(s) an
BGF 1 ecoptan e Pk eP BT b b Byt ek apes bt b R aRY g g
nmol ecul e AHYNIVIBIUK CIs TVRGEE @SSR EDECgMLEIVAgIASRK e G eA RIEFIEGGamE . FGF
receptor(gecogn|2|ng nol ecul e or |igand, a PDG- receptor recogni zi ng

nol ecul e or ligand, an insulin receptor recognizing nolecule or ligand, a
growt h hornone receptor recognizing nol ecul e @fabsbgleRfasind sip@pat ocyte growt h
factor receptor recognizing nolecule or ligand, a chenmpkine receptor

recogni zing nol ecule or ligand, anpg Eﬁﬂ&%&gletln receptor recognizing

nol ecul e or ligand, a cytokine recepivr—TECU gni zing nol ecul e or ligand, a
cKit pol yertdigdeoo8y3visnws. protein VP22, and/or a |iposone. [0024] In

anot her ﬁnBodggsgiggﬁgégg%g esent inven;iop, t he transform ng pol ypeptide

i s capabl'e differentiation and/or cell cycle arrest
and/ or CGWSPaﬁme®0@ﬁ®es9hnGaepMeferred

US Patent No. 5,635,383 to Wu, et al.

PCT Publication No. WO 00/031238

US Patent Application No. US 2005/0244969
J. Biol. Chem. (1988) 15:263(29) 14621-4

[0045]  Having now generally described this invention, the same will be better understood by

reference to certain specific examples, which are included herein for purposes of illustration only

14



enbodi ment, the transform ng pol ypeptide conprises one or nore oncogene(s)
expression product(s) and/or one or nore telonere extending nolecule(s). In
a particuwearbw/qr®serred enbodi ment, the enpl oyed oncog@n®(IB}00gaisnessi on
product(s) may be a viral oncogene expression product(s) conprising one or
nmore of HPV E6, HPV E7, SV40 T antigen(s), adenovirus Ela and adenovirus

El b, Epstail areBar ihteMdd S be IERNARohOn@dnioABiChnk: MRbddiMEQ tiRkddf, ARRAQH spec@RUl Ul ar
oncogene expression product(s) conprising one or nore of ras, nmyc and src
oncogene expression product(s).Iln another preferred enbodi nent, the

tel omere extendi ng nol ecul e conpri ses hTERT, anong many others known in the
art. [0025] In yet another enbodi nent of the instant invention, the
endosone rel easi ng pol ypepti de prorEXA&MPAH§/ or facilitates the rel ease of
the transformng or inmmortalizing pol ypeptide fromthe endosone. In a
preferred enbodi nent, the endosone rel easing nol ecul e(s) conprises an
endosone rel easing signal polypeptide(s). In a particularly preferred

enbodi nMergxa | ssubSloniB GPHORE Fligb eS8t RE BEVIBSVectoe! ude infl uenza
viral envel ope HA20, adenovirus capsid, adeno-associated virus viral

capsi d. BLEOVI Kips GRRBIIhnANGIAL REOUING TR, BYARREhbSCLRIAIYP. Gekeasi ng

nnlecules [0026] In still another preferred enbodi men this invention,

the nucl esarend’l dj’ﬁr&%%ﬂn?eh{‘ cgﬁ?ﬁ g&%pt gt‘?&pcro g ?g?r{‘f)%'&ﬂ: e%!épt& r&%g&%négbl%hng

nol ecul e(’s) nucl ear

enbodi nen es of nuc e nt ernal i zin cul es,

Sterol d( a5 Hgéﬁgﬁé PGPS ﬁﬂ?‘“e% eR0s o ulalr eTGa S i e Weber s
of the steroid receptor super famly, retinoid receptors, and vitamn D
Cecept or SSHRel SO ITHGST T oteebt (NQerBr e NoarBERuAl websel HEEIE ¢ hi s
invention, the tel onere extending nnleculeés) conprise(s) hTERT. In another
enbodlneﬁﬁﬁitHbeﬁ@PGH@V@wE&@@ﬁHﬁ@gwﬁbﬂé@b@ isciagn thesB TRIPERT t el oner ase
subunit, wherein the other two subunits of hTR and hTAP-1 are generally
expr esseqoom] al theaghd obidiR@TybENpl s QbilfAhe MR, fufied pdIARSRoER! Wastsiipesed hat
hTR and hTAP-1 are not expressed therein, these tw subunits can be
|ntroducqgEb@@Qq&ggngghkgﬁng&hkggalIy In one preferred enbodi nent, the

t el onerase extendi ng nol ecul e(s) conprise(s) the tel onerase catalytlc
subunit(s), hTERT, hTR, hTR, hTP-A, or TERT of human origin or other

manmal i an honDIogues. [0028] A specific imortalizing protein conplex of
the invention nay have each pol ypeptide/ nol ecule fused to at | east one

ot her polExaemid 2ie/ rrhefuineatioo of Bieodl BL2LSi on protein. [0029] Anot her aspect
of the present invention is an immortalizing polynucleotide that encodes

the prot ﬁb@sﬁonﬁb@ﬁa&%ﬁﬁ'o@% BBAY PlasA SRS ChHeh ﬁh@rﬁ%' Rsibf p&l?ﬁmfc@ﬁ&@ of a
hybrid vector is anexpression vector having operatively |inked thereto the

descr i bquegé) ré{r{éﬁa‘f‘hﬁ&)ﬁhdﬁr | @1%%8‘611%%138& e T'hE% E%% cbl%nfwgse%]e!lected

t ransf or ne vect or et ‘anot er aspec

t h t al
et o g S S BT B A RS RS
the formof a cell immortalization kit, conprising, in the alternative or
al | incl UBTGelThe cxaresiipst Bioryck were stseied by AofigmpiosEen sulisiprlascrdimidy gFlon

protein for its intended agpllcatlon and/ or DNA or RNA segnents
electrophoresis, e.i. 15% SDS-PAGE. The results are shown in Fig.1 accompanying this patent.

Example 3: Protein Expression

[0049] A sample of the E.coli BL21 strain was cultured in 10L LB media for 4 hours, and then
induced with 0.5 mmol/LL IPTG for 4 hours. The cells were harvested by centrifugation, and the
resulting cell paste was resuspended in 1000 ml lysis buffer and then sonicated on ice to obtain a

cell lysate.

15



encodi ng each domain of the protein conplex and/or a polynucl eotide
encodi ng the entire protein conplex and/or hybrid expression vectors, each
carryi ng woranlm®ri3aci d segnent encodi ng one pol ypept i decanszoos/ozsiieybri d
expression vector carrying the polynucleotide; and instructions for its use
for imortalizing cells. [0032] In another aspect, this invention also
provi des a conposition, conprising the imortalizing protein conplex or
fusion protein of the invention, wherein different polypeptides my be
substituted for each of the different domains. [0033] Yet another aspect of
t he presdiamplgdint jRyatel Buifisgtien and claimed in this invention is a nethod
of immortalizing or of producing inmmortalized cells or extendlng the life
of primar | r r t W4
protein J%E%Fexgg?mﬁﬁggfﬁvg%??%ﬁgﬁﬁ?ﬁ&§§ﬁ§§§§tﬁg ﬁg er con %?ﬁg%gand
for a perlo ctlve for t he ei (e ex 1t |zed
and ¢ ho. TR sl or okt ik el 565%1800" ] SRS fode DVER
immrtalizing or tr nsfornl pol e to extend the e of the cel

and/ or oVeIEEMPRTer g 6\1\%% g g nad‘ 3 b are ﬁ%n%é‘ll‘felysséﬂ‘é%lc"é‘ﬁctérgﬁ%d/ or
prevent cell differentiation. In a preferred inplenentation, the nethod may
conpri se hepd wrneusgnd vlectselyiee a6 shawprip Figard 2 pesgmpinying this eaipm| eXlesidensigeof
conprising HPV E6 operatively linked to at | east one endosone rel easi ng

mol ecul e,thabdds Wie votifiakbyWesprn BiohgeddRvo Eigug@er ati vel y |inked to at | east
one endosone rel easing nolecule, and incorporating both conplexes into a
target cqbdsiundétic mdhdémhployed fante fiodl salugar wad0eiM TsECe sl and thowrgthe t wo
protein conplexes to be internalized, whereby the inmortalizing or

transfor ghstan RedREAbH desfotiiMo 668883 M. ETrhaRYal Relumme beds 8datk Rho1d0ke.. t ar get
cell, allowing the extension of the Iife of the cell and/or overcom ng
or preventlng cell arrest and/or overcone cell senescence and/or preventing
cell differentiation . [0034] In yet another inplenentation, the method

cul ture iSaReS®, ERANAAR o 4 PTRioh POl AR PR STl O 7, TR

nor mal capabl e f ffie tiation. [0035] The
Carget odnrgl 7ot abRme R e ra g Wb e e e Ehpeg oty he
met hod of the present invention is effective in prolonging the life of
nuner ous CBRING:7 anraeqne-cAdROBe NS yisae! fok W%@“W%@Ejrﬁé‘gﬁb@?‘l B2 ahd 33 |
primary cells as target cells. In one inplenentation, the types of cells
conpr i sePlisgice{Neeagdns Cah NoLLBEY tvsing thee Kant ¥ nod MWoes enayndoedvanitign siges| | Bhe
smoot h nmuscle cells, skeletal and cardiac nuscle cells, nerve cells

ast r ocyt esqueadechf ddutsultiap tytewrpdi TBLabdusiemptagpidatas eergdield bg DNAossgweecing.many
others are also suitable for treatnment by the nmethod of this invention. In
anot her preferred inplenentation, the immrtalizing protein conplex is
provided in the formof a |iposone or any one of many other known

encapsul ating entities. [0036] In one inplenentation of the method

di scl osedExamplét:s iTFraasfoinmtiontoR E. faliBI protein or pol ypepti de segnent (s)
of any one, or any conbination of elenents of the innortalizing protein
conpl ex e abtained b eder tor(s)
expr essi :Ig(%?]ﬁ 191 (S nanf)%rla ¥ :ﬁg{gglEfrzef uslio mﬁ nuclleotl rﬁngiq’&éefre P % formec}/ 1nF

innDrtaI|Z|n or transfornlng pol ypept i des
E- coli BL.21 cells. ~ One cell Tolony Wwas selected, cultured in 4mlL LB broth (100ug/ml Amp),

and induced with 0.5mmol/L. IPTG. The expression results were observed after separation by gel

electrophoresis in 15% SDS-PAGE. See, Figure 3 provided with this patent.

Example 7: Protein Expression
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foll owed by contacting the hybrid vector(s) with the target cells. In an
alternative inplenentation, the immortalizing protein conplex is further
engi neer edoto10fmv®3a secretion signal so that they w || Po@/1B®OY/eI3@E from
the feeder cells to the growth nediumand allow the protein conplex to
enter the target cells via various protein internalization approaches. The

feeder cegbdss] may shigplrsi At Bl AEBIERRIAMAL YulfuFdih 1 DIELB afegRtforcehduss, &1 thémat t he
feeder cells my be renmoved fromthe nedium as is known in the art.

Exarrp! €s iQ&uoé@\@ﬁ?@.S ?Iﬁllldl/i 1) If&ytﬁg. i @H’é &ﬁ?wgrg%arv%ed%yrcgﬁfﬁfuggt%n! ahd tl&éntg@sr
certain circunstances, the feeder cells thenselves may be placed in the

sane nedi .S - Gl i f two types of
cells, tﬁgﬁpg CégZm%s%gﬁéwﬁggggylg@?Pgﬁ?ggﬁ@#ﬁ%yﬁgggﬁﬁ?ﬁgeﬁgg'necessary. On
the other hand, the inmortalizing protein conplex may also be required to
be separated fromthe target cells and renoved fromthe nedi um when the
target cells are to be reverted to their normal phenotypes. [0037] Thus, in
one i npl d@mple§:on Proyein Puififatione| | s may be co-cultured with the target
cells. In another, the feeder cells are maintained separately fromthe
target cdf158] solherranicatpelypasewes ceaeifygsd phligh epced fasVe dnifytesrpndie mdingiant | n a
preferred inplenentation of the nethod, the internalization of the

i mor t al iveds ngpllpatat endn{ogded prito an higi-Daly ggtmo ébit perjficatgn. bSampldedf by cluting

el ectroporation, mcroinjection, transfection, and/or nanoparticle

bonmbar dmankiionélérorsupiehiel ¢ @elhBledittpBorksiowh 150 SIDS-FYGE. Specifsualt] yThd n
nanoparti cl e bonbardnent, the nanoparticles are pre -coated or conjugated
with t he_ffh%ﬁ&ﬁ%@i{téini%% MRRDSBLem Wre LSRRI A st d hAchsPI0RIMV ITRs-BONMRHEX0). The
nanoparti cal es are then being bonbarded into the cells using machical force
such as the Helio gun manufactured by Bi oRad. [0038] The cells obtained by
the nmet hod descri bed above are suitable for nmany uses, whether for
experinment.a search, . as. an. altegnative to clinical testing, for expansion
of freshﬁ%@gﬁéginedgﬁﬁPﬁg$§n?3PP@?”%?a?%ﬁ cell and tissue therapy. The

cells may be enpl oyed by thengel ves or nmea f device or inplant to
preserve [¢&P) ﬁggFéf’Bﬁxﬁhﬁm; %?@FVF??“%%@“&@S%&‘”6$hgﬁﬁmﬁﬁ@?éﬁﬁg¥ ntion
is in a nmethod of reproducing organ or function specific cells by obtaining
a desi r edVigPgarelumn. thenfdqy trougp s rollcciedrietolemn Mas then waghse t“aqhiw% §uiidie
organ or function specific cells by the nmethod of the invention; grow ng
and exparwdil ripiedhwith leluse bwffror Thal fared poslin §oundinm treewasbingauiflzi mgs virdiedxpyanded
cells by withdrawing the imortalizing protein conplex or fusion protein
from t he WasdirnuBlot {20.39¢urd f odthe parepl. e b fisd poikin tdneentmg@nwarabdbutiateindriin
specific cells may be nmultipotent stemcells. In another inplenentation,

t he or gamogM THNeHIZA), 5P @i finbiCrofilhd wasFayl.conpri se bone marrow nesenchynal
stroma cells, cardiac nuscle cells, islet of Langerheimcells, liver cells,
brain cells, muscle cells, skin cells, kidney cells, bone cells, stem
cells, hematopoietic cells, pancreatic cells,thyroid gland cells, hearing

i at C . Vb Si j | s, ol fact Ils, d oth
associ at g¢ ?hgﬁh Wéah?ﬁgf@ﬁ%ﬁ#ﬂ#ggcﬂﬂ s, olfactory cells, and other

cells. I myet anot her Ion, the target cells nay conprise

di vi di ng restin ells, termnally differentiated startin ells,
or 'the ¢ AGal ol Rt PP ovirt attihFL il G (PRSI AR gan
or function specific cells may conprise autol ogous or_allogeneic cells as
wel l. [ 00136?8‘ bt iy Cﬁ%Sp%‘%rf’ lfdatﬁtdhff(gn P ROl terhe gio8deh Aoyikiss Aheelp (&ye
obt ai ned by the nmethod of the

propagated in complete Keratinocyte SFM medium (Gibco, Gaithersburg, USA, Cat # 17005-042),

&

supplemented with 1:100 dilution of penicillin-Streptomycin (Gibco, Gaithersburg, USA, Cat #
15140-122).

[0058]  The frozen cells were quickly thawed and grown in a 25cm” culture vented flask.
When the keratinocytes had grown to 80% confluence they were passaged using mild

Trypsin-EDTA digestion. Briefly, a cell monolayer was rinsed with 4 ml of HBSS (Gibco,
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i nvention, whether stopping at the end step of cell imortalization, or at
the further anplification of the immortralized cells, or at the

re-nort alweoapiome7s8 the anplified cells. [0041] This i npemiBm09/0i3mione
aspect, also provides a nethod of transplanting cells for organ
regeneration, conprising transplanting normal, functional organ or function
speci fi ¢ Gathbfis)g, 008 Al wad #byat7ha 17etda@dn@ibatbd et | BME Nkinp&atuieNtvith & suibpect ' s
organ site under conditions effective for continued growh; and all ow ng

the cell sy Qi QRO AR LEGANRERLE, TR\, AF BN 251BQAD) dlifled ShinaPQther Garpect
provi ded herein is a method of treating a disease or condition a5500|ated

with an Q%%ﬁ&wﬁu%&HﬂPkkﬂpﬁﬁﬁﬁﬁ&iaﬁifﬁﬁk ?alfunctlon Such net hod may

conpri se obtaini a'targeted n (s) fromthe specific organ or

b oyt s {3%‘493 o e eg oot f%%{ﬂe? otz SR 2 Mo ng

the cells with or thou prior re-nortalization as described above. The
met hod ofCO’tltﬁ‘inglgHH%ecﬁ‘tf bBWHW%éGﬁb?ﬁa IC@H%ﬁﬁstbé@ PRAL Ga %2044t ﬂ%sntanéfelﬁ%ﬁ‘t?e

di seases or conditions. Exanples, in one inplenentation, are those di seases
and condia ilBrse fonatmigepgpribs supsenaigniewassdiserdad.eid et dellmstel ot ire susbendad iss

e.g. diabetes, heart disease, burns, wounds, blindness, sone types of
hear i ng icopedicngowh mddivwest adi:bghigmg ratauOo ammgeehdéc e aok shoub @ dg's th sashder s

i ncl udi ng henophilia and neopl asnms, anong nany ot hers. [0043] The present
pat ent i rRoan@hh@mcaspRCHitPhebwhdisg 8me ef the tdlls Stige hppacxspatan s dagonpri si ng
cells obtained by the process of the invention. The tissue cells may
originate fromdifferent types of target cells, as described above. [0044]
In this context the artisan will find sinple and conprehensive guidance in

this pat §ilonffi 1y ?JIIObt]fdsglbﬁrW FUARAICL SRS TAERRRLARLS comprising the

cell(s) suit many speciticapplications. Yet in another
aspect o vention ravi de f rat | an by
transplar@&6 bﬁh‘vxe%ﬁ%@ﬁf%ﬁ%foﬁyw%ngdcmhﬂ%é'%6w‘§q%5ﬁPm? cepﬁggﬁu%? cel
tissue, 52, e thod scrlbed abov into a subject under

condi ti or‘?é Fflé C‘FB‘F %?F‘rh E’Ht‘&‘r BRRRS Ol # 43k ALY CEET [oseatlyolyr ow
and regenerate, or generate a functional organ. FUSI ON PROTEI NS EMPLOYED I N
THE EXAVPRESSInEBOERS W AoHetmsH rrnale reraiapaiese ginsps@ehystoUENEEIanPRen 1)
(EGFR bi ndi ng domai n) (Human Papillomavirus 16 E6 oncoprotein) NPVWGYI GERPQ
YRDL - MHOKRTAN/FEQDPQERARILIRQICTTERQTIED [MDhdehtEOVYCKOUhOWRREN YN intended only as a
DFAFRDLCl VYRDGNPYAVCDKCLKFYSKI SEYRHYCYSLYGT TLEQQYNKPLCDLLI RCI NCQKPL
CPEEKQRHLIDKHKGIRE HMli RERW GREMSCERRSSRIRRETE Qon B drie Al i FIGEEEBIdifeGo ( tha dogo me

rel easing signal) 2. E7 Fusion Protein Am no Acid Sequence (SEQUENCE | D NO
2) (EGFRbiep@t.ng domai n) (Human Papill omavirus 16 E7 oncoprotein)

NPWGYI GERPQ YRDL- MHGDTPTLHEYM_DLQPETTDLYCYEQLNDSSEEEDEI DGPAGQ AEPDR

[0061]  Cell death was observed immediately the next day if the concentration was about 6pg/ml

E6 fusion protein or higher. At a lower concentration, e.g. at about 2 pg/ml to about 6pg/ml, cell
death was observed to occur only after approximately 5 days. No cell death was observed at a
concentration of or lower than about 1.5pg/ml E6 fusion protein, when the cells were observed for

a period of more than 4 months.

Example 12: Results from Culture of Cells with E7 Fusion Protein
[0062]  Cells were seeded at 20% confluent and cultured in 5 ml of Keratinocytes S'M medium
at 37°C in 25 cm” culture flasks.  After two months of culture, a dose response curve of the fusion

protein was performed on the keratinocytes. Surprisingly, the E7 fusion protein also proved to be
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AHYNI VTFCCKCDSTLRLCVQSTHVDI RTLEDLLMGTLGE VCPI CSKP- GLFEAI AEFI EGGWEELIT E G
(Endosone rel easi ng signal) REFERENCES Mol Cells. 2002;13(3):351-61. J.

Der mat ol .woQ00y002962) : 73-86. US Patent No. 6,339, 139 t oPGU/IBENY/33112US
Patent No. 5,635,383 to Wi, et al. PCT Publication No. WO 00/031238 US

Pat ent Application No. US 2005/0244969 J . Biol. Chem (1988) 15:263(29)
14621- 4 [180459) wdaviing mawogenah@nky AeakhadyoRshd Rdisat MR, It mal be dgame wil |
be better understood by reference to certain specific exanples, which are

i ncl uded (e, &i e FiRIcIRUTROSE DR Wit E@F f@bidah %‘!h)!@@iﬁ r@crethnOt intended to be
limting of the invention or any enbodi nent hereof ess so specified.

Fé‘éZ’E]L ST ke o1 %hlﬁ@’%g}gﬁteac?‘éﬁ%jﬁﬂ@é?%%%ﬁ%g’ﬁ%gf At P
5' -
b recellig iyl %P%%S%?\@aa S S Dl R B B TR o

an endosone rel easi ng signal pol pept| was syntheS|zed and cloned into a
pPET15b v dERIER- féﬁ\mef@gﬁmeée lowgy ¢ an aﬁ’@%%é ngiml F dusignopreteiz g chpxicitg e dls . The
fusi on pol ynucl eoti de was provi ded with a his- tag at the 5 term nus.

[ 0047] Theastehapyntalsd sibpreidie st mictk qpEeTIBdorcaaperipd plt mpth=6 f usi on

pol ynucl eoti de was subjected to DNA sequencing to verify its sequence.
Exanpl e 2: Transformation of E.coli BL21 [0048] Five nanograns of the
hybrid plasm d pET15b carrying the E6 fusion pol ynucl eotide were

t ransf or re@nipld 13: E. Lang|TermBiCaltufa st Grll$ @ivk @6 tFasigh ®yeteiRher eaf t er, one col ony
was sel ected, and cultured in 4nL LB broth (1 OQug/m Anp) and expression

was indu q@(sds4]e NPTIRYLINGYiRe &0 krhtionk Bl e fubRE pRXdfBSEE RRtePnASHIGES WRé ARt ect ed

by sodi um dodecyl sulfate polyacrylam de gel electrophoresis, e.i. 15%
SDS- PACE. t . npl e
30 Prot e.lﬁyéxﬁsﬁﬁéz# g R G %ﬁgine@%@?%”ﬁ%@%@ﬂﬁ?@%fE%‘g@@

cul tured Irorleln S e(%v dl'ﬁlefr(e)srutélwgr%lélrs arzeﬁI lpl ure ggc%ced Y}’Alttpl 8t5 ol /L | PTG
for 4 hodi'S  Th&“Celts wer'e arves‘t”m}crlll y centr fon, & PYRE resul ti ng

cell paste was resus ended in 1000 m Si s buffer nd then oni cated on
ice to odt%rh alfc®r ﬁ%stg § KBRS WAthO tbeﬁg?eﬁ‘t Igii?t? c?ﬁnf’??ﬁa? BOS0TOREY er
soni cati on, the | ysate was centrifuged at hig eed for 10 m nutes, and
t he preciicteat éhecé%“‘é’cl“‘éﬁmow pite @ppilgtaal é10§6‘a§f #’g?é’oil@&é #y Hbcontinued to

el ectrophoresis loading it with a 5x |oading SDS buffer on a 15% SDS- PAGE
gel , and préregagelp wasd méngn. ndfat 7 wohihs sheai grevith Whesignafiqgetdy slowed down; even

though the cells remained viable but the doubling time was prolonged to 15 days or more and the

experiment was terminated.

Example 14: Lipid soluble nuclear internalizing molecule

[0066]  In another aspect of the present invention, the immortalizing polypeptide is adapted to
be linked or conjugated to a lipid soluble nuclear receptor ligand or a lipid soluble moiety. The
nuclear receptor ligand is selected based on the expression of its corresponding nuclear receptor in
the target cells.

[0067]  In this application, the lipid soluble nuclear receptor ligand or the lipid soluble moiety
will diffuse across the cell surface membrane, bringing along the immortalizing polypeptides into
the cytoplasm of the target cells. Specifically, when the nuclear receptor ligand is employed, it will

bind to the corresponding nuclear receptor in the cytoplasm, dimerize and translocate into the cell
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band was cut and el ectroeluted as shown in Figure 2 acconpanying this
patent. The identity of the bands was verified by Western Blot. See, also
Fi gure 2.wpQ0B1go75pBe buffer enpl oyed for the final sol uPCeABHAYIBORM
Tris-HCO (pH8.0), and the target protein concentration was found to be
0.633ng/ M. The total volune of the |lysate was 1001.. Exanple 5: Subcl oning
of the Ehubius. oieialiyenyGliRatiipie sbliflo nidfE [32a@dPliasim éhidrABS 2lc1dRerdaf deusi on
pol ynucl eot i de (SEQJENCE ID NO. 2) (5 -EG- receptor recogni zing donmain -E7

oncogene RBAGR PYRiFRINE ATHIS (R &[&?é RehbMRS a8y L8R ARG AR Lo a
pET32a pl aes%?ﬁ d Kglfagélg &tg‘t arlg)bum rallg t he Kpl)n Irtan zgqJO@I@gﬂlé,\lnzyme\

recogni ti ence of the resulting hybrid pET32a-E7 fusion
pl asm d 2 e(\%l%? Eﬂ%nu%%ﬂli sequenci ng. Exanple 6: Tr ansformati on of E.

coli BL2 05 Fi ve .nanogr ans brid 32-E7 fusion nucl eot i

s e %s%%nﬂ%afidn%‘)@e e e“&@%ﬂi@@éﬂ% exa@?@@ﬂ R 88mﬁvgv§§§v
selected, cultured in 4nlL LB broth (I OQug/ m i nduced wi

0. 5ol / L9epes 'Phé’*’lgx‘??r BYE[eHh (¢ 8% sor%é?ré %‘Bkérf \Pléﬁ‘d a‘éft{‘@rmé%}’pé?a&ﬁ‘?soﬁ“doy gel
el ectrophoresis in 15% SDS- PAGE. See, Figure 3 provided with this patent.
Exanpl e 7nodHigtiess garEhqinass sheatip ooBL d@@a@iaaﬁp@ tf spirer E£opeef] the iByeptionsasrsgli n was
cultured in 10L LB nedia for 4 hours, and then induced with 0.5 mmol /L | PTG
for 4hr s.fofftnkeraiel | Althweglethh abore sitedptioyn referstto plirtigadri coodigmants tineillt beudear to
resulting cell paste was resuspended in 1000 mM lysis buffer and then

soni cat ethneBkill&Rin thXaaeh8 prdsém idieMidiuhdyf beChidtiofd 0 Soiatidher vesispatfed

| ysate was centrifuged at high speed for 10 m nutes, and the supernatant
was col | egtagd de RadRehRRtBoM ni bd RAsERUUAMIhiRY BURd Ehslthafs scbasiy es of
the el uti ng fractions were subjected to gel electrophoresis on 15%

SDS- PAGE.,.Ree, Figure 4. The fractions containing target protein were
collecte and di al ysed agai nst 20rM Tri s- HC (pH 8.0). Exarrpl e 9. Protein

O T e R S R S T A R Si{ﬁ‘ RIS R IR0

t hrough wa coI ected, the co wi th wash huff and

el uted WHDE’P%R%‘F% a {Jt e easergh etHPEj\sé(aé?ﬂdo'?%Y M}fPB REPUIRS- ﬁ%éuabéth‘?ﬁ ek er
was verified by Western Bl ot (See Figure 5 of this patent. The final
protein COHERIAEFRESPON Vs BRY b cplgyerito pinkess thaamipatingpqlgepjdes saparatchie
final volunme was 50m . Exanple 10: Culture of Imortalized Cells [0057]
Nor mal humegenkretingtthhiooyrelzingpretcpuonhesed from G bco (Gai t hersburg, USA,
Cat # 12568-010). The cells were isolated froma pool of nale neonates'
foreskins. The cells were propagated in conplete Keratinocyte SFM nmedi um
(G bco, Gaithersburg, USA, Cat # 17005-042), supplenented with 1:100
dilution of penicillin-Streptonycin (G bco, Gaithersburg, USA Cat #
15140-122). [0058] The frozen cells were quickly thawed and grown in a 25cm
2 culture vented flask. Wien the keratinocytes had grown to 80% confl uence
t hey were passaged using mld
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Trypsi n- EDTA digestion. Briefly, a cell nonolayer was rinsed with 4 nml of
HBSS (G bco, Gai t hersburg, USA, Cat # 14170-112), and incubated at room

t enper at Wwe 20iotdo7393n1  of Trypsi n- EDTA (G bco, Gaither sbecy/IB8Hs3Cet #
25300-054) diluted with Versene (G bco, Gaithersburg, USA, Cat # 15040-066)
at a 1:10 ratio. [0059] Once the cells were detached fromthe flask, they
wer e neut ral i 2BAAWSIA-AMEP I9f HBSS cont ai ni ng 10% cal f bovi ne serum (G bco,
Gai t hersburg, USA, Cat # 2 170-03§ﬁ, d centrifuged at 10 x g for 5

m nutes. The §uperd§P§H? ANGRREHGRE X ANBPEHEE cel | pell et was
re-suspended in conplete growmh mediumat a 1:4 splitting ratio. On average
the cells tooK“&SBG?eT@“HgyggWBbﬁé%ch 80% confl uence again, with the
doubling time of the cells being approximately 5 days. Exanple 11 : Results
from Cul ture of le@sohgtragsiormiEs pEyRepdde: Prot ei n [ 0060] Cel | s were seeded at
20% confluent and cultured in 5 m of Keratinocyte SFM nmediumat 37Cin 25
cn? cul ture flaakks onAfrdesontewdeasimgiivdecolf; adl t ure, a dose response curve to
each of the fusion proteins was perforned on the keratinocytes.
Surprisingly, vwheir&id atSda0onph@leuld op payRptideds beerititifainkédrotahRast 6hd Sidat

hi gh concentrations. Al though being intended only as a hypothesis, this

ef fect nﬁMﬂ&ﬁbqyﬁd&ﬁghag cells conpeting with EGF for binding to the EGF
receptor. [0061] Ce death was observed i mediately the next day if the

concentration yas_afh,p zmtzgﬁgte U BRPS O iy Al tﬁttgaﬁ risifd adeds ORI
concentration, e.g. at out about Im, ce
observed to occur 5 d el death mas
obser ved e BT m(?t%lﬁe g gy %nm”Eerlo fsﬁxt%a%amote%f’ /m E6 fusion
protein, when the cepls wer e observed for a period of nDre t han 4 nont hs.
Exanpl e 12: Results HIBWP‘&thnﬁrPEDt%‘FC‘@tltXSOf\RPWPe el oA 2PrRTel n [ 0062]
Cells were seeded at 20% confluent and cultured in 5 mM of Keratinocytes
SFM nedi um at S3P@apsiorpEngotedy pertide ifr @pidleadlogcreompipg eelk spprserppt BBVYT cul ture, a
dose response curve of the fusion protein was perforned on the
ker ati nocyt es.sa8engspsé refflaging whlgcly pomsice relqsaotiesiid tahdampreawboeptale hoet ha
to the cells at high concentrations. As already being indicated above, this
may be dubke éndodohe; fndik t hat the cells were conpeting with EG- for binding
to the EG-F receptor. [0063] For the E7 fusion protein acute cell toxicity
was seen at aheidtin@u@lisfhg fmélef s bidd idirsRirhg Mdnin@r@iLiOX ol co@siexolger ved
at concentrations of 0.6ng/m to |less than about 2ng/m E7 fusion protein.
At concenfbatbi at or lower than about 0.67 ng/m E7 fusion protein no
cell toxicity at all mas encountered when the cells were observed for a
period of 4 mont hs f ion
Protein [0064]4The1tl1 omfﬁg%g I%% F%k%@h& égfﬁé?o%%%?%%gﬁggtggf
tested in Io te r nts: nt and 0. 75ug/m of E6 fusion protein
conbi ned ' WFPH%@] %é?‘ gﬁge ~ of E7 fusion protein, respectively
The results were summari zed in Flgure 6 acconpanylng this patent. [0065] In
summary, the Ker atif5cipratalizipsquetein, eoienel daipt ddvpereigeinid dplemplizing 4
nont hs whereas the treated keratinocytes with non | ethal dose of HPV 16 E6
and E7 coml¢qulsagircceptpymesdiazdt e up to 7 nonths. After 7 nonths their growth
was significantly slowed down; even

6. The immortalizing protein complex of claims 5, wherein said internalizing

molecule comprises a cell-surface receptor binding molecule(s), a cell-surface internalizing
molecule(s) and/or a virus binding receptor molecule(s).

7. The immortalizing protein complex of claim 6, wherein the internalizing molecule
comprises an EGF receptor recognizing molecule(s) or ligand(s), an IGF receptor recognizing
molecule(s) or ligand(s), a VEGF receptor recognizing molecule(s) or ligand(s), a FGF receptor

recognizing molecule(s) or ligand(s), a PDGF receptor recognizing molecule(s) or ligand(s), an

21



t hough the cells remained viable but the doubling tine was prolonged to 15
days or nore and the experinent was term nated. Exanple 14: Lipid soluble
nucl ear iwoenmalor»3ng nol ecul e [ 0066] | n anot her aspect Pofi/IBH®I/pI3etent
invention, the immortalizing polypeptide is adapted to be |inked or
conjugated to a lipid soluble nuclear receptor ligand or a lipid soluble
noi ety. TihRIiAWEpdF rdc8SRRiOmoldc@aRfol SemalsRCd edwinaaehodn rdcbRoexpE@SAI0N Of
its corresponding nuclear receptor in the target cells. [0067] In this

appl i cati Meou}eﬁkﬁ of h@l‘n@(s)s, Q Ih%to%yt@ %Fd\ﬁl@faclroﬁf‘e@a;t&rrecjogﬂﬁﬂg nBlechIftd) (Lrili%lhrgi(sﬁ,()l ubl e
di ffuse across the cell surface nenbrane, bringing along the

moi ety will ross
'SEL“S 't ?'cazﬁhgﬁolﬁﬁée%lg’e?ﬁol?é'f%ﬁ%ﬂ%ﬁ% %P%Qﬁéé%ﬁf:‘f@%‘%ﬂﬁ?ﬁfﬁﬁ%ﬁ“%&%‘%@f %i%ﬂfziﬁ nd to
trans T ocab BN B Rgr e ohes Pt Aeeyens. SaRsi o 1EGaRlbt & i ety

is used, it wi]l enter the nucleus fromthe cytoplasm by diffusing through
t he nucl eRPPrRSEIENG ViIrusREPEiR Y824 #d/ar aiBrPEFiS2i ng pol ypeptide is tagged
along into the nucleus. [0068] The invention and sonme preferred enbodi ments
and exanpl es t%er edfheripwopelizieg prateinycapepdesy ¢fbany  ong tof \glaiths hdo ppheemt saido one
of ordinary skill in the art that many changes and nodifications can be
made t hertehgomibdpuypegigfaotmpriges bnoon hdre osgigericts) exprsssiop erodfictishandianweandi on as
set forth herein. Al though the above description refers to particular

enbodi mertusan tdonWirdst rdvers€lr@dtripiae MERIKI |1 ed in the art that the present

i nvention may be practiced with variation of these specific details. Hence

this invention shouid RRhorRBZBONSbEMEEbATeA o 48R 8O “m@@meramdédaﬁg%asﬁet
e

forth herein. [0069] For instance, multiple nolecules nmay be us

si mul t aneQUSL Y, a5,4u06 hgaggggyning pol ypeptides, as in the case of the HPV
E6 and HPV E/ p ypepgi es. As such, it is clear that nmultiple expression

vectors nmay be enpl oyed to express . the transformn ol b%% rately

for generating Hb Trert SpETGrResds) Ko asRaPlt MRS RERVMED e BT

imortalizi protejn conpl ex, conprising at Ieas% one in §%gglizln

nol ecul e;szva@% SRS h e oY %lr%aﬁ%oi?&fs Ehthipgein B VEys tEtB Bilfys g‘ﬁ’e

rel easi ng nol ecul e; and wherein said at | east one nol ecul e or pol ypepti de

i s oper atliNBil pra§inlaedot o at | east one said nmol ecul e or pol ypeptide. 2. The

imortalizing protein conplex of claim1, further conprising at |east one

nucl ear i nt er ma¢dllgiangnaveéne cupressamdpreduci(®@ammpusies ped onwpe ©xbemaicragd src

nol ecule. 3. The immortalizing protein conplex of any one of clainms 1 to 2,

wher ei n satcbehd apsbasmprodpc@ol ypepti de i s capabl e of overcom ng cel

senescence; and/or said endosone rel easing nolecule pronotes rel ease of

said transforniong pokYipapkthdend profnt OenpRROSS@Rine M hs 1 to 2, wherein said
endosome releasing molecule comprises an endosome releasing signal polypeptide(s).

11. The immortalizing protein complex of claim 10, wherein said endosome releasing
molecule comprises a viral or synthetic endosome releasing molecule(s).

12. The immortalizing protein complex of any one of claims 1 to 2, wherein said
nuclear internalizing molecule comprises a nuclear receptor binding molecule(s) and/or a nuclear
receptor molecule(s).

13. The immortalizing protein complex of claim 12, wherein said nuclear internalizing
molecule further comprises a steroid(s), a lipid-soluble molecule(s), retinoic acid, vitamin D,

members of steroid receptor super family, members of retinoid receptor family and vitamin D

receptor or a combination(s) thereof.
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said internalizing nolecule aids in transferring said inmortalizing protein
conplex into target cell(s). 4. The imortalizing protein conplex of any
one of clwOme10100r$32, wherein said internalizing nol eculPETiIB2009/053112
endosone-nedi ated. 5. The inmmortalizing protein conplex of claim4, wherein
said internalizing nolecule is receptor-nediated. 6. The inmmortali zing
protein conpl e, of Whaind®rdlizindigb@inrcospledl df RlaahRaY bAd HigclBk BCUI 2 vWaeRdp | ses
a cell-surface receptor binding nolecule(s), a cell-surface internalizing

_ITDl ecul e_(sﬁi_}i t@}&{%rgExt_@nd‘i/rigrrh@eclﬁier&ginﬁlgseg ﬁﬁ]@[@f-.or ol _eCUl e( S_) - 7. Th_e .
immortalizing protein conplex of claim®6, wherein the internalizing

mol ecul e conprysses 4n; ﬁﬁﬁrt&%@%ﬂaﬁcg%ig;c&%@g{%%ﬂg}(122?&%%%%@%1&5@% ite;%g%‘ﬂ(gs)’ an

| G- receptor reécogni zing no recep

recogni zin | ecul e(s) .or I'jgand(s), a.FG- rece re nj.zi

ol eoul a(Redl Eiliterst & SRR EkugRar SPubBgRDRh, SRERET bk, o

| i gand(s), aninsulin receptor recogni zing nolecule(s) or ligand(s), a
growt h holUABherigiaeepbs mapmaggmhomnalegUfol ecul e(s) or |igand(s), a hepatocyte
grow h factor receptor recognizing nol ecul e(s) or ligand(s), a chenokine
recept or recodfi zi nymabpéonlpejaliging L¢llyaaeehPs)ing an eryt hr opoi etin receptor
recogni zi ng nol ecul e(s) or ligand(s), a cytokine receptor recogni zi ng

nol ecul e('s) orcohtagagdid Jimmartdizkigt prpteinycomplek @€ anyH3W of ickairss prof evith aRZ2t
and/or a liposone(s). 8 The imortalizing protein conplex of any one of
clai ms 1 &b urder Whelit®infabiofla périasf Gmdiefgetipe fypaiptinthert A RMRIPra s comgleOfo NOr e
oncogene(s) expression product(s) and/or one or human tel onerase reverse

transcri pfeas@ndiDIERDsaiddansiigridd PPl de 2d RGcRELE:QhA conpl ex of claim 8,
wherein said oncogene(s) expression product(s) conprise(s) a viral oncogene

expression pr LS - r . \A T
antigen(s), ag@ﬁ%ﬁ??%gﬁ%ﬁgﬁggﬁﬂ%%@?ﬁﬁﬁ&ﬁﬁ%FQE%iFE?%i52??E@%?ﬁé?oéﬁﬁﬁf

pr ot en aé@ﬁ‘ arlfel\gﬁ -ahd/grro(%/ter%lo He ce?lnsgrlleggen(a:‘e an olr lP'r'eQ‘ént ANCRIE N GPr €sst on pr oduct (s)
conprising oné’or nore of ras, myc and sfc oncogene expréssion product(s).
10. The immortali zi rotein conplex of any one of clajns 1 tqo 2, wherein
sai d endosone 1re%el e ﬁ‘geﬂ??ﬂloééﬁ’r“él IR §‘§§PT§H‘géﬁH%Vé‘Eﬁﬁ§Ar @F@é@fl%g RPHal

pol ypeptide(s). 11. The immortalizing protein conplex of claim 10, wherein
sai d endcoBREEX fEmMedsiasy Hbtedda ©dRpTcsies immyialigptiorelisdnorbtain cdls dgdone
rel easing nol ecul e(s). 12. The immortalizing protein conplex of any one of
cl ai ns 1 noondl phegleype il capiabtk Al wodeagring fnll diffeehiigtiong nol ecul e conprises a

nucl ear receptor binding nol ecul e(s) and/or a nucl ear receptor nol ecul e(s).
13. The i mortidl i ziTig pedeiofi dampl@xwiadrein| saidmaiges cwiive canpriss aiechtinugieaar
internalizing nolecule further conprises a steroid(s), a |lipid-soluble

mol ecul e(tpatodytb jif@icellsaCdr@ac M dci¥h, RkdRetal myocytes, endothelail cells, smooth muscle cells,

neuronal cells and astrocytes.

19. The method of claim 16, wherein said immortalizing protein complex is contacted
with said target cell(s) in the form of a liposome.

20. A method of reproducing organ or function specific cells, comprising

obtaining a desired organ or function specific target cell(s);

immortalizing the organ or function specific cells by the method of claim 16;

growing and expanding the thus immortalized cells; and

remortalizing the expanded cells by withdrawing the immortalizing protein complex from

the medium.
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menbers of steroid receptor super famly, nenbers of retinoid receptor
famly and vitamn D receptor or a conbination(s) thereof.14. The

i mror t al iwongiopoaedsei n conpl ex of cl aimany one of cl ai MPCI/IBWOYPS3nrer ei n
said tel omere extendi ng nol ecul e conprises hTERT. 15. The imortalizing
protein conplex of claim 14, wherein said telonere extending nol ecule
further conpriges a\ tlueaes@assspakidkys icel©UBUBL (iSshe NEEBLan QEgchdiRion or
hTP- A, TERT of human origin or other mamrali an honol ogue. 16. A nethod for
|nnDrtalu%hggﬂﬁek$ Rprisi@MPr i sing contacting said immortalizing protein
conpl ex of any one of claims 1 to 2 with a target cell under conditions and

for a period gf, pla{Eﬁ Meer%tr efJn9£on%ﬁ‘{> gad ”,{Tﬂlé&?on s7p Q8. 9{1@% gameﬁ 's% to be

internalized and 'sai trans eto be re oW ng
for said tra sfornl to .extend th fe of the cell an /or
over come "2 °£F‘P%%?(9 ‘E‘ﬁﬁly %V‘g?r GRETEC e‘%’@ﬁg‘% SEHER Rt gborwé‘\‘fé‘ﬂ cel |
differentiation. 17. The nethod of claim 16, further conprising renoving
sai d i rmort al i3PHEesHE LN [ gRpI2ak rerFnsHlG Mecresls hegleelir e media to reverse
the imortalization effect to obtain cells with normal phenotype and
capabl e of und@r goihgetad bf geafihepdistisator eenditipg assphistedriith@d opdan ©F HInahidng,
wherein said target cells conprise keratinocytes, hepatocytes, islet cells,
cardi ac rpotfit @l(s) skélretial, coppoitzespsppmdog thekeal(h) cdelirded by said okthodrutdhien
cells, neuronal cells and astrocytes. 19. The nethod of claim 16, wherein
sai d i mmootiabiazibj@t proeteihaesonpl ex is contacted with said target cell(s) in
the formof a |iposome. 20. A nethod of reproducing organ or function
specific cel |l 93 comppdssd ms@maaompﬂgngthel@al({)%gtafm@snsamm&mflcgnn specific
target cell(s); inmmortalizing the organ or function specific cells by the
met hod of claim 16; grow ng and expanding the thus imortalized cells; and
renortalizing the expanded cells by withdrawing the i mmortalizing protein
conplex fromthe nmedium 21. A nethod of transplanting a cell(s) or cel

ti ssue for organ regeneration or generation , conprising transplanting the
normal , functional organ or function specific cell(s) obtained by said

nmet hod of claim 20, into a subject under conditions effective for
its(their) continued growmh; and allow ng said cell(s) to grow and
regenerate or generate the organ. 22. A nethod of treating a disease or
condition associated with an organ or function specific cell(s)

mal f uncti on, conprising transplanting the cell (s) obtai ned by said nethod
of claim20 into a subject in need thereof. 23. A tissue transplant,
conprising the cell(s) obtained by said nethod of claim 20.
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