Kl DNEY- DERI VED CELLS AND METHODS OF USE I N Tl SSUE
REPAI R AND REGENERATI ON CROSS REFERENCE TO RELATED
WARIsloGA9s ON [ 0001] This application clains thechessorn21708
of U S. Provisional Application No. 60/829, 238, filed
Cct ober 12, 2006, which is hereby incorporated by
reference in its entirety. FIELD [0002] The invention
generally relates to isolated or purified nmanmal i an
ki dneyderi ved cell popul ations from manmmal i an ki dney
tissue. The invention further relates to nmethods for
the isolation and purification of the mammali an
ki dney-derived cell population. Methods for treating
ki dney di sease are provided by adm nistration of the
i solated or purified kidney-derived cell populations
to a mammal i an subj ect. BACKGROUND [ 0003] Nephr ot oxic
and ischemc insults to the kidney lead to acute rena
failure and nost often mani fest as acute tubul ar
necrosis. Recovery of renal function after acute rena
failure is dependent on the replacenent of necrotic
tubul ar cells with functional tubular epithelium
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observed after ischemc absence or
reducti on of epithelial and endothelial regeneration
may predi spose a patient to tubulointerstitial rena
scarring and chronic renal disease. The origin of

nerate cells is rlnarlly undefi ned,
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| acki ng. Bussolati et al, Anerican J. of Pathol ogy,
FifPbh 545-555, 2005. [0004] Evi dence is not concl usive

to denonstrate the isolation and culture of rena
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kituéyt-ddpived véli ppuldtibisas Eﬂiahﬁﬂaih@ﬂﬂs@j&dt when i nj ected
directly into the renal cortex, they engraft into the

Bp&ﬂg&x 1Fnchyrra. These results suggest that the
Qﬁﬁ la is a niche for a popul ation of kidney
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mostpoften manifest as acute tubular necrosis. Recovery of renal function after acute renal
failure is dependent on the replacement of necrotic tubular cells with functional tubular
epithelium. In addition, a pronounced proliferative response of the glomerular and peritubular
capillary endothelium is observed after ischemic injury. The absence or reduction of epithelial
and endothelial regeneration may predispose a patient to tubulointerstitial renal scarring and

chronic renal disease. The origin of newly generated renal cells is primarily undefined, but by

analogy to other organs, organ-specific pluripotent cells (i.e., renal stem cells) have been



However, the existence of this progenitor niche in
human ki dneys remains to be determned. Oiver et al.

wd 2000/0433b8 ni cal | nvestigation, 114: 795-804, 2POWUSICT021708
I nternational Application No. WQ2005/021738. [0005]
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existence of SP cells in human kidney tissue remains to be determined. A need exists in the art

for an improved source of mammalian or human kidney-derived cells for use in cellular therapy

that can be isolated from normal mammalian or human kidney tissue and grown in cell culture.



and ki dney devel opnent gene expression. Both surface
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[0009] The mammalian kidney-derived cell population may be derived from kidney
subcapsular region, from kidney cortex, or from kidney medulla. The mammalian kidney-derived
cell population may comprise kidney progenitor cells. The mammalian kidney-derived cell

population may be derived from humans, primates, or rodents.



t herapeutically effective anmount of an isolated or
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i schem c ki dney di sease in the manmmal i an subj ect.
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mammalian kidney-derived cell population to produce a therapeutic gene product, expanding the

genetically altered cells in culture, and administering the genetically altered cells to produce the
desired gene product in the mammalian subject and to reduce or eliminate the disease in the
mammalian subject.

[0014] In a further aspect, a method for screening a potential drug candidate to treat a
disorder involving renal cells in a mammalian subject is provided which comprises the steps of:
(a) preparing an isolated or purified mammalian kidney-derived cell population derived from the

mammalian kidney cells or kidney tissue from the patient, said cell capable of self-renewal and
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rodent. The mammalian kidney- derlved cell population may include kidney progenitor cells.

The kidney progenitor cells are capable of differentiating into distinct cell lineages, for example,
adipocytes or osteoblasts.

[0019] The mammalian kidney-derived cell population of the present invention is
useful in cell therapy for renal regeneration in ischemic kidney disease or for therapeutic
treatments to replace kidney tissues, organs, components or structures which are damaged due to

trauma, age, metabolic or toxic injury, disease or idiopathic loss in a mammalian subject.
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or subset of cell types, and cannot, under normal circumstances, differentiate into a different cell
type or revert to a less differentiated cell type. “De-differentiation” refers to the process by
which a cell reverts to a less specialized (or committed) position within the lineage of a cell. As
used herein, the “lineage” of a cell defines the heredity of the cell, i.e., which cells it céme from
and what cells it can give rise to. The lineage of a cell places the cell within a hereditary scheme

of development and differentiation. A “lineage-specific marker” refers to a characteristic
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[0027] The isolated or purified mammalian kidney-derived cell population is stable and

capable of self-renewal and expansion in cell culture. The mammalian kidney-derived cell
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[0032] Various terms are used to describe cells in culture. “Cell culture” refers
generally to cells taken from a living organism and grown under controlled conditions, e.g., “in
culture”. A “primary cell culture” is a culture of cells, tissues or organs taken directly from
organisms and before the first subculture. Cells are “expanded” in culture when they are placed

in a growth medium under conditions that facilitate cell growth and/or division, resulting in a
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passage 2), and so on. It will be understood by those of skill in the art that there may be many

population doublings during the period of passaging; therefore the number of population
doublings of a culture is usually greater than the passage number. The expansion of cells (i.e.,
the number of population doublings) during the period between passaging depends on many
factors, including, but not limited to the seeding density, substrate, medium, and time between

passaging.
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one or several timepoints). Gene expression can be expressed in terms of an absolute quantity of

mRNA transcribed for each gene, as a ratio of mRNA transcribed in a test cell as compared with
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act|V|ty of . .a cell "Tro hlcr&%ﬁport is used herein
ysing freblastdike rrllsgpost ponnal B t¥pes thatgap Be groginsueagssfully in
ANn@td frak:3b calilar ¥Biieieatd. Ohe ndmrf; eﬁ?égfa nl i Rfent @aﬂt’ype’s varies, but the
mai nt enance of a cell, or to stinulate increased
meximum Nfesppn i typieqlly fawes thaart pprutation doeingse(this @dha:rmmber of
?&Bﬂ%@tf&ozplntg% c%ﬂ fa {1)1% %?lﬁﬂé h{&[&[‘]ﬁ% éeﬁ&cg{t QSI&J& \I\i ﬁ:né e culture unable
toyiuo&a)n Ssnesenncb atbeﬁ ﬁetrdepmﬁ&hlcanélagtzd ttigne, Efdteathafroq):lneasured by the

t et ¢ % llsl’{gn?sr R}Ep%t? i ?1% n%e mﬂ?xreg‘laéa %P&FI "hus, cells made
dilh@bémfby rdrR3 Y] esSehicil-grd Wi mgﬁ@arﬁ able &f REufind @owland dBfisich when the
cell populatiqon that does not elicit a del eterious

FRftHactPedpoiiaRTadiCe. thd BrrPalipr e qubte sameritiaker phdpublings as

Riafat Sils bfotn doﬁtuﬁx@uélmﬂﬁlafl > R 3Q1staRAf oo R PR SifiSgen after
t he manmal ran subj ect' alth or that interferes wt %1

ETIONERERRELR qfdoopléétm@eblms mbthcrr bavedhndwmikd, dkey undergo
ﬁllﬂghl’?t&il tl{e(?sgl%g}lumgﬁ%? dOJbﬁt’l?&r 33 i rﬁa.luli]tg?llsc? ﬁx&ro@% 1% cultﬁlr . Senescent
sequenc% encodi ng a gene ene optionarty
clisprinotdead eqdben&wls ,rthcyr arauqtunhly ITESIRtAnt @d)régammmpceélsdehthr(apoptosis),

Bl RS B  +BBRATH 555 iy fe cone

YoPAUEh alGe raed mepbelasllyam:hvé Eh‘uethSy d®ndtdanideC IThp nbdividing 8tate of
ene into an RNA produc and optionally
PSRl IAJR® PIOG! DS 500 s oy Bp e tfolsBitloiegial or via
ddefdl] "Cene expression data” refers to one or nore

sets of data that contain information regarding

di ff JPR4H  aSpadard srop theanditiensy rrefg@t@ﬁanda t@asepaersceqondxtxons

QR0 abé(ut'SQ’Cd?@P%Sterﬁﬂ@;aQﬁr%F AR I {l'?bl 37° C an a relative
presen targét-transcripts in ce der

lgmpitbesfabphtel()ﬂ%l ative and absol ute abundance I eveI s of

:gr ?ﬁg(l)j{ agg%g ;@e?%s’n&% ?osggg 4 drfy% 1ch\é)%d’uces 8%(%3 smax1mum response

ateiffectt y of various treatnents to change expression of

speci [BM:G] gqﬁﬁgctlvg ar(ljilt)lflrft’e{e e% toI C%Xcelntratlons of components such as growth
factors, cytokines, cells, preparations, or compositions effective for producing an intended result
including proliferation of mammalian kidney-derived cells, or treating a disease or condition
with cells, preparations, and compositions of the invention, or for effecting a transplantation of
cells within a patient to be treated. An effective amount of components such as growth factors,
cytokines, cells, preparations, or compositions brings about a change in the rate of cell

proliferation and/or the state of differentiation of a cell.
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[0042] "CGene expression profile” refers to a

representation of the expression level of a plurality
w@boogemags wi t hout (i.e., baseline or control), POr/USI007/021708

response to, a selected expression condition (for

exannpfs7)i PAdRMisOh %f t‘{ﬁlﬁllﬂﬁtﬁﬁl@ﬁ"cﬁfe‘i’g to%e}fr@&g@l;)ﬂwhich cells,

conpound or test compound at one or seve

prepeEgmingtos ):ommn@neﬂﬁhemcmmn emrdebecrekiorngated formrebtarentpurposes:

R O TN S TR N —

@@rmﬂ:raedaous rdanteantiialas Welll hs otherdpprbpridteé paRentdril rautsd), oral,

fers to. pressi.on n indivi dual ene. and of . )

fip ot itaHoR By Eregaes Crl aruBite nd cOaRm oph e e inventon
zir@fa&’ﬁfnhs‘f@ed ia a@éﬂrdalﬂf:@ﬂltN %&Q@@aﬁptﬁ&lck@bakﬁl@ fhtd §‘crcmmt the patient’s

'senescence” (also "replicative senescence
clinggaj gﬂngrtlogeth% sitecand @e}hoﬂ@f aminisgatipnpdaspees pa)tlent age, sex, body weight,
the? Wl Endvwd thbiNsGancel | cul tures; nanely, their
[ na({)lll ?%Cy to gr owlpE}ésyorllld a finite nunber of popul ation
dou bl [0 ( ‘éoml’f ore gnamaifiadian eubjact’ refsrs” tbia;afrimalzd( ’psferably mammals
eglésr h%ma Al trlrrlxg)a sel | ullgg [Ll SefvevEs:esggq%?gnt o g{lbjﬁc %e treated by the
ethad othé lnvémmamﬁ ima;tn ithbr d)lamgmwmxshm'ﬁmimdlj % wmm treatment,
o cellula Thean|t

u]Péure ugd1 scence,
inFludiog RrpPgylagt ftfeé%eﬂ{ e It‘ile ‘i“'ﬁiaé’%eperélﬂ?‘@sa“ k?&fnp?ﬂ%ons of the present
RXitisH T piok RIS® AForit@ainéni Srahdsy coiivns Bm&ag&%tes that are specific for a
populatlon doublings (this is the nunber of do ngs
fpseifigppimehick a3 3 Buman raHentcthe tegm efers t%@@@n@l@%@g@eﬁt ‘donor” refers
@ it diiGudi RRARL ifdhRis Rud8) WRGB! %h
Senéscenl::e does 1not ,,%LJJ enda on cﬁtlr onl% %%f.abf‘gfj&%l Gells orkddney cells for
wsgtim@patiest. neasur ed by the nunber of cell divisi ons or
popul ,, “ tu der €., Thu ,,
S R Gt
toaletopibs therpeocatsl by vitoch edlsipeepgradunsharaindmpbaiticis ©f theti®ention are

he r h factorg are resintrodyced, adthe after
el e ste AR e RepL FhF UGl LTS o PP drforable effec,
&eh b§re§£1ﬁﬂgldeﬁﬁgé ltcﬂalﬁd-ﬁ‘éht% tisShad] tlre%flhg’ a dieda8¢) irfj@dylo$ trddrRa, or genetic
frozen in ui d nitrogen after various nunbers of

FHHIAGE QE ?’WHOHB?}E‘II IRFYK PTEHE tistg arsed iy forgrample gn accident or other
iclﬁ%f){ ¢Rde rpgéi)aﬁngﬁst A0 dofHpb¥tidRRas ATELIUMIDEEA 2 remote area of the body

ings as cells maintained unfrozen in culture.
ISenw geasiatof edministratian ralyingdoadlluar ejgiation wehd appraphietg agaadn the body to

%Pﬂdslﬁ Jpstant to progranmed cel |l death
%ﬁpop "and have been maintained in their

nondi [005!)] n g‘Esplauté reffeys toeespdridamgpfas otgan exdkery Bamshe bbdg ard grown in an

%ﬁ{‘csl very nmuch alive and netabolically active,
”?Hlé?je% not divide. The nondividing state of

seneq0es1] C‘E}c lvz&‘m hiferdtotceYserthatih@@ibeb® tikéh frémldody, temporarily cultured
rever3|(lff) % ﬁ%’ i ol ogi cal, chem cal, or Vi ral
HyEt an &PeMdar d growth conditions" refers to

St anqagsz) t“mm&" G‘eﬁ@rﬁﬁll? bf?&%v@o pr s%hf‘agly%%"tref@r{"to a population
CQ2, aterrﬁerature of abou C, nore preferab

afrells errpgmethedewhieh ipat least 20+%, 30+%, 40+%, 50+%, 60+%, 70+%, 80+%, 85+%,

90+%, or 95+% effective, more preferably at least 98+% effective, most preferably 99+%

effective. Therefore, a method that enriches for a given cell population, enriches at least about

20+%, 30+%, 40+%, 50+%, 60+%, 70+%, 80%, 85%, 90%, or 95% of the targeted cell

population, most preferably at least about 98% of the cell population, most preferably about 99%
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hum dity of about 100% [0045] "ED50" neans the dose

of a drug which produces 50% of its maxi nrum response
woeoosfiaes . [ 0046] "Effective anount” refers tBCT/US2007/021708

concentrations of conponents such as growth factors,

SO IR Pula s, hﬁcertQﬁ%%B@iHe% $he &lls ﬁ%méﬂﬁéhteh E&Fﬁla on of mammalian

ef fective for producing an intended result

kiduslyrdegivert ¢edrpoptlatinaratihici 1awnm>rdm1}pndedr ¢wdald:se¢ﬂ rsamroahan kidney-

S
éerrlgl@% ér;églltgi tgrn %!aﬁ%ﬁed gecl:lg ﬁyrl)lgcga:l e% Oﬁg‘q’g r eﬁper‘é‘s%lﬁ)\r/l eoﬁ Ft least one, of Eyal, WT1,
]F(DtlDleBMR?t BNMP2aGDF 5 EpoRaon Rak-l pandokgatist e emprbhidn oﬁ at least one of

Sk deRBlEE 5rowtn Tactors, cytokines, cel s,

pr epgoes3 OMMksola®d” 60THREGED rOfRss t h&E b3 Hand oﬁﬁi@xﬁ‘%m the natural
the rate of cell proliferation and/or the state of

SRF & AEHD NG A5 ACCHTS 18 nEels flefoad ps isolpfad When i asrhgen tmoved from its
orfdhiH BinilohAEAOSK bofte fGdofatdd® alsh gefﬂ{eg’ﬁ &%10%0?& S‘E)IIJ & mammalian

preparatlons or COﬁpOSItIOﬂS ventlon ar
kidnayvdsrizedl eell papyatidnethat if mpatateéaftonmmntapunq@@s(es sul@énkes, that differ

R&ﬁ Ql‘?erc% * P asgé Caloﬂ%&%(gd $#B8m e { %gi{ylp t grqt? gree of cells and

paren era ra e
mmtelnalmvuthaymtahm Iahy laaSasmiaItedaﬁ nattufee I“Isa]merl’Omr ipatlﬁed” or “substantlally

ar,e ral r ut es a ubc e i nhal at.i on
R BB R i ey S i i s op Bl rpgemaian
kibgeyl-deviead detls that i atldast Mbout S096,cht iedstaB&R Wg%nﬁx@femblyhat BAShbout 85%,
medi cal Eractlces taki ng into account the

Bpreprederrbly ghigast byt Q0% and mast prAarahist bfastebout 955, pure with respect to
Al l€1@1¥e&%nv&1%ﬁ§ﬁak19§‘£ﬂ @faﬁal 86iFpopififion *iefsst,w?e't

and other factors known to physicians. | 0048 na
‘orbstantintiapurelirefubio agropulptedent sammakiamivdhey-depived ellabf tghe present

T3P D P 3 3 A iy e
thimeabwet 2056 nodre ph:&riuhﬁy/ femiet than ataoot Iﬁ%l,nn(!s't pﬂe&rabﬂy fewnmtharoabout 5%, of

h L {
BB PO B se et T Bredollieg gl dPopp g pior o
AbstqaeTpaltiring @id adplificagor) rlﬁiilejﬂdf al pap6IadidnsR composition of cells can be
of those conditions or disease

r ed. For. tre nt
%F%?f ytaﬁaiop%%t%mgg\age thatarg well knowndp theiagt ani mal such as

a hu 'T@GB4£at GBRY therb PV ERFsT B lt@hsFerland sHBIE iRBI6h bi ﬁew genetic
ani nmal “donor" refers to an individual (aninal

infremaignmrigtogehyfonty thampevtic waatmednt efitiscases or diperilers el vagietrof means

fﬁ%_?&a}ﬁﬁs‘nsfeﬁ'n% ?eﬂ‘leleréb%/qo 'agﬁl?nnﬁﬁtqlﬁ glﬂaﬁercta {F{Qp#lg‘;h%% of thls spe01ﬁcat10n be

a‘pgmafltttp thy'se aﬁﬁklll lgrtlaa‘atrt Gene thwﬁpgl tetchmdwcarﬂ chascrtbhda in the specification.
ocess b epar ns

e e T R P S R S S

thevugleoit thateell populieiot ETHesef@e ceildirdrrdmgoditione bhthb hﬁveﬁtlon can be the

fmeMeef

ect, . . . . . .
target of gene transger, since they will produce various lineages, which will potentially express

the foreign gene.

[0055] Mammalian kidney-derived cell population, or precursors thereof, generated in
accordance with a method of the invention, can be used to treat kidney disorders, for example,
ischemic kidney damage, renal failure, kidney transplantation, or renal cell carcinoma. The cells,
or tissue or a functioning kidney tissue regenerated therefrom, can be administered to a patient to

treat acute or chronic decline in renal function. Functional renal cells or regenerated renal tissue
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such as repairing damage to a patient's tissues,
treating a disease, injury or trauma, or genetic
waolamees4e8 environnental insult to an organ orPCT/BS267/021708
caused by, for exanple an accident or other activity.
I A .
0 e TR i Gl Q0 P KEAEPAIR B! AOR: AiSA, Rl ogis or
praerirsarsthergef aan alse by hseg toeongimhdt an artifipilridrtely systann ddra system based
e body to effect
@Pgﬁ"g%ﬁ*’a C?Fﬁ%ﬁﬁlf%t‘;&ﬂ "Explant” refers to a portion
of ar{0ed6yarrhe akltsncdilrmepatdnendo @miyceﬂmldr @inpositibis cthe invention can be
i ficial gfllfl eahOOS%%ﬁ Vi vo" 1 refers cel
Fhaee FpIRoBeE ! di e g SRE AT PR
ﬂnﬂmﬂahzﬁﬂq@@?dﬁeﬁ%dﬂeﬂ @Opul&tion obRdhed i &@&aince with the invention can be

) Essg]gsﬁ1 (ﬂ) . entl ally effective"

ACEQERMPQPY YAIIOUP ’é‘et P%‘f dYlethqds ogacb'@pmeaflg ?ﬁ%ls 3f ingaynogengto a

126@]5?/1531%7}{354_@%%%2{1/? \ﬁ&hf&?ﬁg%afé? Tn(){!}nulgigzifl@ ea%l%gré%tlra\?lgﬁ %a rrnembrane by

Prest eaniigt (p-gaby $veabbing 98 scystelt fpperatug) admingstratiomesb em:abnhs;membranes (eg
0

l%g%eiégvsgﬁ a%ﬁt z}f gdm;ﬁfkﬁ%ggong EIS%H@%%%% Egng? 1{21 stlvete or}%lgtgvréea%g 633) /occur via

BreRmt ré@te%ncﬁﬂmg’qntﬁﬁd%neZDmﬁépmﬁﬂ%‘ra&&ﬁrfal 18f8€£ion0:indIb&4l jection. The

‘o dm of e Pon B it oD pbbEeRmabistuBlped Ementona

ﬂbmuds 18P8@bodyhginfudtion BRPpodtction Mdim&ARh s@bjécts, particularly mice, and
Hﬁ& ments the cells in an enriched population of
pragrckiess iy thersrppaan bempnipypied orserys agthe ppsis for production of
th%thMbﬁ@JH% tafhegssential ly of mammalian
5 derived cells, for exanple, cells which are
pOS| t[D0&F] f Jihe erapymeatian lidneyrdesived elisopuptéonciompysitions\af the invention

O
PPy VD 58 ARy s A RS o
dAiripoditiofsO0 5B denslolh atnedﬂb b@mséqau praduecdtompefreds snchwding, but not limited
t%ltrow (iitryh a8 10toRined18 omghe patural 5 LI‘% li
© VAN AP a“?‘hgf 5‘ l‘}F ﬁ‘%‘“ﬁ%‘{"ﬁ'rs miilgtge Fqrpeyndsy The mammalian
l'tlﬂﬁﬂyaieﬁded/mrpoplﬁlatﬁ‘cﬂmf himﬁeséﬁl’fmeedotf deOrgtek f23t0Bd infludiad, but not limited
environnent, or | sol at ed” al so defines a

tOokpt% iHGTH 1 GFey im\é?( én{ﬂl\@’ 2oV @b MI\AH- k P oybinatipy thgreof and does
Stk f® QHL£¥ SriXbf n%ﬂg& fa.'cﬁrsslﬂﬁ@f 8b gfjl e(f}qr&)ﬁmnm thereof.

(i.e. substances that differ fromt ec
aspedf058 popuispedtcohe wverdionpuyides o pultife syeileh@roms which genes,
ﬁr?@?ntssﬂg ecﬂlgg )Sﬁg%&g dltwo‘i\?ed 1? Br%ﬂgera, otn %r I ?tlerémWanon owr}lammahan kidney-

depived Edllgmbpulations o bmhmraharalhlh)eymu&@m,torwelﬂsfbaﬁ &6 prefififiddand isolated.
|ved cells, refers opul ati on

nn—llan i dne
B Sl sulireRrarra gt i ivoioncah bb pmared Sutaher Sdiyte s
dibferdhtiéeellftto H&a&hnéﬂtﬂi@ tHecha@féns Rh@EiRdlahds tRdt sﬂuﬂé‘lﬁfe production of
about 85‘3/%3‘}err0r e preferably at | east about 90% and

maamaligndsidnexiervesiee]lpordnammyisn kulgey progenitopgalls r espect

tO0  [0059] The cellular compositions of the invention can be used to screen for genes

expressed in or essential for differentiation of mammalian kidney-derived cell population.
Screening methods that can be used include Representational Difference Analysis (RDA) or gene
trapping with, for example SA-lacZ. D. P. Hill and W. Wurst, 1993, Methods in Enzymology,
225: 664. Gene trapping can be used to induce dominant mutations (e.g., by deleting particular

domains of the gene product) that affect differentiation or activity of mammalian kidney-derived
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manmal i an ki dney-derived cells nmaking up a total cell
popul ation. Recast, the term "substantially pure"
WO 26081085409 a popul ati on of mammal i an ki dney- deP¢me82007/021708

cells of the present invention that contain fewer than

é%:ﬁl@ dhd MO the [&ﬁl‘?ﬁc@%ﬁ’ off RN exba@8d ﬁpd?légseg’tgﬁ/‘for%f?é‘ré{ngmly of these
fewer than about 20% nore preferably fewer t

a8y nost preferably fewer than about 5% of Ilneage

conmi I =Ye! a

ool AP JERSnR ef prdpabline i ATy AR Gl rumbers

eﬁmzimrhalcaathubny déimsredtcyllman &e ped didbraihhawing theCionmms Bj’(sltem’nof a patient.

g}Fe ce qpa{gﬁgﬁﬁgﬁﬁllﬁsﬁlﬁ@% ggqagxir%gérolgé@ﬁnﬁ ¢ IIOdS tlernastlmmune and/or
fef18YGerh O AtthéinthlR Kidney-a&tile8 taPbdpuialisiEdnl R MraRdfedd@Wwith a vector to
genetic information into cells for the therapeutic

$YPESED HRIRPnagenic) prtiggase 01 Grargple gprale pacterial, parasite; O c@ncegantigens. This
s feedAnmtaSihh ﬁﬁn@ﬁ&%vEJ‘@cﬁlad&gulﬁf?m?ca%md't@f}eﬁ YhilGfhalian subject
will, in viewof this specification, be apparent to
Nﬁf@seg fipmgidigenseiand theecby rqducwmélnnwthpymﬂd@hhndumasarceilsease or
r foreign gene is
%?%%s# gﬁ’?‘e {éltﬁ{%ngé? ?gﬁo&)&gﬁé cﬁ&easeﬁ ferates to introduce
t he t[p@6i3f dihe pebsge MentEundwg}ho ptovidhEa methbd phipeakradnt @hich uses
Ther ef.or.e i nvention c

f th
BERPRU o et e eopPanGt < Tarfie gy Rirppics o Soiogi or

pHagHARR gt fb favbiviigdgfing Wahmihlivh kidn@od&l%d &1k Yrom a statistically
gTg{,‘ess the f orfg gn gene. [0055] Mammali
Remfieant praufagiegy oia V‘dﬂﬁ)‘frlﬂug?rle GFPanélflg ﬁwm%l‘ag kidney-desfved cells
60 ek ATtdaNy @@E%%Bgﬁllé’ﬁom&f ﬁld{W&uQ@% Sathiftea plurahty of cell cultures
I nvention, can be used to treat kidney disorders,
ebmamphalianikidoRederevericelhpgpulidinnsg eontactingihe frainimalian kidn@ﬁ@%ﬂved cell
: NeTale
ARSHAIED! Bbre 1o OEnafifelioES SBot TRtk NE cBFs) B cettter
tebponeds rtGDﬁlﬁ ooanr here habhogid @tpﬁamdlcl)logla amts a’.micohmaﬁmgathé one or more
c_decl.in t.i qnal
Kl reGhri o] MR ey BTARY 1 SiteR Fopahivichald e
dtarstiedily egnifichnx popdlatitmnor of the kidney cells or into
anot hﬁéﬂﬁa jent. Renal cells or, precursors thereof can
al so (B2 dde prssens Hueptipaelsgproyides p mefher o rev@gntsyhiek pges
Rarfimalidh ¥Rl QI8 PSR ls &*hp&lmlll}/ QittetdnBftEd fn'a}nHaﬁEri lgﬂney derived cell
system [0056] The cells, cell preparations,
mplaaprw Ob@ﬁq@@‘s@qmnsﬁglg@fimtrhséermg\twmﬁcaélaﬁlffﬁéengls@d cells to a patient.
?1%012 dé i*aﬁfhg ?éeg(%fl%gﬁ@tigélﬁl e%ﬁglgergf Hﬁﬂ%ﬁlhfe derlved Cf:ells to
gclﬂcthéy)mnr@s poendopenaihigsie pna ngmdaandefowm msetolﬁ mammallan kidney-
*?2 Ecp %ﬁl]?n o%n ik Qzﬁzoséz dransp lan%a gglégns?r On%%to%ﬁtsan? g) treat a disease.
]mehpla,mlﬁ‘umtﬁceﬁ cbll‘scdeudai erﬁ lnﬁuimalhhllir?(biﬂﬁéy-dbﬂwed cell populations can
i zatiaon, admnjstr ontoarre I [
l?f”o‘f‘??g@tmeﬁ‘%@qrdﬁﬁ 1n§a]§ nﬂ)é‘ ag, vasqular, 1erﬁrsgg%aqr§%gc)mlar structures of the
1adneyNFsitek ahpletetlOcailbe Qb HRERIIRBRASs bfhdglomerular basement membrane

such as Alports Syndrome; tubular transport disorders such as Bartter syndrome, cystinuria or

nephrogenic diabetes insipidus; progressive kidney diseases of varied etiologies such as diabetic
nephropathy or glomerulonephritis; Fabry disease, hyperoxaluria, and to accelerate recovery

from acute tubular necrosis.
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by aerosol), and oral adm nistration. |Imunization can
be passive or active and can occur via different

wo ous®ss40$1cl udi ng i ntraperitoneal injection, PCT/US2007/021708
intradermal injection, and local injection. The route
and SefU IOt R Ak DDA B S rﬁa%xﬁ'eﬁﬁﬁ gmgsa&ewe& Bell population
general ly established conventi onal s for
antalso bd psesittp tredtaisorsiarsanch gsraode sidneynfailire aeate ingphritic syndrome,

' Y-Ta b ducin

SR GE p R iAol A, BRbPRNC RERGU e nephrics,
dvmgérstal mephotio symtdnoe) emf-stmrmrmll dm@ﬁmd@@mﬁe @@inhrome, IgM

| i nes. mal. i rived cell

BEBOF AT 1 S P SHEP o Mt ) SFT i ey g el cancer,
KyPeRepiame, Aaestehremymb SMEendfcell, kRIAGEdam ?@ KiEMBY BIfdcBn, kidney injury,
Ki dney-derived cel | ul ar conp03|t|ons of the I nvention

ladpeystanss, pup seriiritiy, membrrnerrolifrtiye GRSL membraappigliferstive GN 11,
f
Ao L 1 R SEAE B RONRARR U R
ieptirpblastdmni nephrocadéinogiso pepheagewn debetesiosipides eerthropathy - IgA, nephrosis

(jtng Yher&t&ig%?dréé%f, %E}]%i}g?i@%dﬁ){a?qléeg% ﬁ;%lt-gtgep\tﬁ%g_c’af@fr\l, %@k‘}ﬁ( tEe’(%a(ijlropathy,

@halartegrelibohdm,aenal hrére sténaaizgrenko eassofalets 284l Ip&;blﬁa@fnedrﬁsiﬁ frenal

@Etﬁﬁﬁo{? frsig ﬁ%lte E épléag%u%r {zbﬁf,ﬁglsltﬂ)e %@@g on or renal vein

thfoneddkison provi des a culture systemfrom whi ch genes,

proteins, and ot her net abolites involved in

pr ol i(P44% ¢ {The mammplian Kidasyrdesivedellpopyatianesan hpused to engraft a cell into
KinSREM AT PR e B8 niRARY laflhoi 030, AlogPREBPLn %ﬁ? ¥o restore or
progeni tor celg can bé identifi e§ and 1so at The

eoetepistispye speaifie mgtvﬂbm@ymmtm strustural oy ether fonctioato the mammal. The
{eggg%{ %&%&n{ggng&ﬁ §ﬁ+ 2 nnlél%g%h c%lg{rg(?ﬁe cﬁffé@]&tﬁ%oﬁ 3} \!n%) of cell types,
thdi fnmddatlmsqenngjthc mammaban khdmayederiacd dellslimgoythe eraimmedl Thelcélss, or their

nma t [ I 59] ..Th. .
B as e EMBPERE BoBTot o RSl SomeeLagenbe fhage dsencrativ
&@da@eeﬂrédnbergl%mpmcwsessed in or essential for
ki dney-derived cell

differentia | on of ma
popul (3945 Swgéffﬁllh@%%%a@eq seiropulatiqnera be ser 3¢ p thgeapeutic, for
SaRHRS ﬁ)"htldiid tRORLoveh drarRn&R ﬁ%eﬂhyﬁbtﬁerﬁﬁ%)raﬁﬁtlcgﬁﬁ’&ap in the
trappin th, for exanple SA-I D.
tyggrgent o %ser Wéhmgnqnﬁomwmuewwea&sr toe@dvce @émnce in the

Elggm ng can be used to induce dom nant nutations

., by deleting particular domains of the gene

pr od U0@66] t Hat pEeS«fne utvenilomffemtlen pioatdeonmethodof gewe profitifig of a

nd al | ow t he .
RERE o SRR Gl SR By b B ot B dstCamtng i g bk 1
dsd previast foathe ase dﬁgeﬁd’]ﬁsﬁle@ lamnali DK Gy -dEF eedoeigmtRehbases to aid in
el l.. preparations of the invention conprising
%F"ég% 8’ numbers of mamal i an ki dney-derived cells

can heoers edht pres@it ivostionFurhee ploTe @itk BArRiAIRMn kidney-derived cell

at1 ent
I?Opulatlons or cells that were differentiated from mammalian kidney-derived cells in conjunction

with a carrier device or scaffold to form an artificial kidney. Suitable carrier devices are well
known in the art. For example, the carrier device can be a hollow, fiber-based device in use with

the differentiated mammalian kidney-derived cell population. The invention further provides a
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The cell preparations will facilitate enhancenent or
reconstitution of the patient's inmune and/or rena

waymBem49A nmanmal i an ki dney-derived cel |l popul BET/08200A021708
be transfected with a vector to express inmunogenic

A8thb @R femdvitlg tB4ANRbR theil b ofaleatg&& bl %ntacﬁﬂé ARibidRdd ePVivo with
cancer anti gens. This transfecte manmal i an

irolatad yrameraligrkidpeytderiyerheslipopeationavhigielinesdivlipy, fieedpsed device.
re mgd)@? %L&Bit%ﬁlm H{tkcg ﬁlle/:flilnrgd{ c[e?{y @? 9150%@ eh’?fg %eglrg g%ﬁ %ﬁa@%@%stered in

I m nat’é
mn;amamm, wigh arr z@dttm:zé)l&)mateim ag. mﬂ}mnndceutmaltycarcemable matrix. The matrix
Ia tic 006 The ent |nvent|on
PR REE BTG R Tor HOA o rAEATRERE SeA GG cviokines, growh

faeotspdr Alier llecdﬁ}et_so pﬂ@ﬁmtv @ﬂ)wﬂehdd diigrehtatib®ofSthé €ells. The cells can also be
characterize cel |l ular responses_to bjolo

PrensHiated PogT © admimttetion Jir groapsulaied cslly ‘H’Q%ﬁﬁﬁ‘i‘fﬁm?dawlthm a polymer
&$gn@y derived cells froma statistically significant
popul ati on of individuals, culture expanding the

maneP9adh lemml@vmgﬁ useddo pedpprs Ofarr@mdc\h@s,sacafifqﬂéi, joc arfatrices described

e{r&ﬁ” Fe’ @%ﬁ‘{%&%’lﬁlaﬂ F’J&oﬁ’l atl 'ﬂe?'ﬁl% aaa%el éﬁ;lgt%lja%padﬂééyreak down

tur
'mEJI ﬂmqﬂoqegﬂnants ohen exposﬁdao oy bbdibetlsrsatmﬁlh isegments then either are absorbed
es Wt

) P e £ yete; MRl i o R s8mert o no e

lﬁkﬁ:lnhrtdnﬁéhrbrﬁs ﬂﬁélgﬁi Body&eidﬂlen WeCaudé thePha absdﬂ)dﬂgiycth@body or passed from

o] and co ring the one or
BE oA S A6k o AGENSH URStc ARV OTAT SIPDFTR S T8R4 Bithe body.
cel | [go%o] UEREmpleOsR dunﬁdlé/blee@xl.zp%uble Bil®scibaid ﬁ&l%ﬁé}k it could be used

S|gn|f|cant popul ati on present 1nvention
arlyde prhpners sadecedrfamh g gﬁﬁlptcp'éﬁa‘iﬂﬁﬁ af aliphgticaielygstess, poly(amino acids),

éﬁ%t]@eﬁ??tgisgg%gﬁg%gﬂla&g C}J 3’379{&%? ﬁ%@é{n&lﬁ al’b\lmates), polyorthoesters,

pdynxhestars melyﬁmrdocdnfes, @plyoxeHtprs| |csmtmlgmg cminei goups, pm@'(adigdndes)
nt |

f
AR Ensy bl EUE M s BGieof R sy it ikeign aphati
poyesets iadlude, ﬂﬁtayb rdE lmmeditodfbiﬂoﬁolmeﬁ @h&edpolyireys (ﬁ)l;wtlﬂs (:‘whlch

a ngdogenays. gene . or transgene, and for the us

AR R ey don Mrat el & 0GP Bl HO R Rl op g acid, cpsilon -
dabRIMERIng/1-aibkMdhadn- laloihﬁ Qioh@ntrin[kttl@leﬁle caBbiid (11 RdfokSR%-one), alkyl
a di sease. For exa ifferentiated cells derived

deriga e AhiEmetyloee a3 ngena'éfe ﬁ?lveaalﬁrelaptom Betr2uiyetactens neauna-
HRGHalBnd, @g@ ndaeéaf]&!&res Qﬁf)@mn fumt.ﬁ mé(g(ézi}&.arate

Interstitial, oner ar st

(Fepeatmgampb)e | 46’@7468811623011‘3%31011516@ 1tscg11rt1¢r daft, 8d Qseamscxofotetradecane-
I Lar _bas ne such ports .

RSB R SRR S fih 2 2he 2 R perpagine,

;syzndlmmm akpyasfalphm-rdlahﬂproﬁﬁhbfoﬁgeﬂiylbndb:ﬁb@fa&Sethylene oxalate, 3-

t?%lﬁog ucﬁ%xagea 2% cgénse:j]){ 3151 lgy([ﬁ%e(gl Ak Of \/Sa[ilogﬂncycloctane 7- one

Q{d%%&r erRa@hhéters; Fabry di sease, hyper oxal uria, and
to accel erate recovery o

[0071] In one embodiment, polymers that are useful for the purposes of this invention
are aliphatic polyesters which include, but are not limited to homopolymers and copolymers of
lactide (which includes lactic acid, D-,L- and meso lactide), glycolide (including glycolic acid),
epsilon- caprolactone, p-dioxanone (1,4- dioxan-2-one), trimethylene carbonate (1,3- dioxan-2-

one), alkyl derivatives of trimethylene carbonate, delta- valerolactone, beta-butyrolactone,
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fromacute tubular necrosis.[0063] Differentiated
cells derived froma mammal i an ki dney-derived cel
w@opaloat4pon can al so be used to treat di sorderBCHUSID0AB21708
acute kidney failure, acute nephritic syndrone,
Rthd) by ol NGGHR! ﬁ&rh,vd ALKEHORRALD Apesing &
%ahr oni nyﬁ? dney f &ﬁ [ ur eec chr gnfl%?i)n &?"lr fe:ks pe n% ﬁS }gdroxyvalerate
(mfaphtnrmum,w)s yﬁdiiman -2nne @I!Cé\\gielngErdarherdl,is édQetetraoxacyclotetradecane-
n praoliferati
ﬁg ?rlg)rﬁ g%?lcﬁ(r ?%@?r?e{??é;%%ﬁ?e S ar cgoxa c{ne an& Rolgﬁgr\ﬁends thereof. In
mﬂmeembmﬁna{t aandeolynieyyiecndip rbonfaa,t hﬁﬁtemmrlﬁgen ogwanﬁf chitin,

bRy Sait et DB TR B e G ot abie P pltpotes ot this
lmeémlbano PérabindtRn i bmewaﬁd natEAIPRMRY uid Adodeludd. GN

I'1, menbranous nephropathy, mninml change di sease,

necr g0V 73 ng\ngmsﬁ@?pu%wg ok s?rleuﬂa,erapar@sﬁm%hea%sp @h@drug in a high
QRPHAGA, th'llﬂﬁé %mﬁﬁymn@ﬂ@l@ﬂ o b (ﬁg )nirbﬁ #E g resistance to
nephr opat h ]y A, nephrosis (neph ot| C’s

pwingkmaminglidg I@ingy -dgifieedsids bypmsltsfstrmptd@wwahnt@sne into the cells. In
éﬁ{éu‘f% 1@{% %Es%ié‘ o@égx aﬁﬂgl I O?\ﬁg{txmg °$r{t1%£ﬂce1f (f %m high concentration

nosi s ers, tenal papi

bbenm&nmg a genehavingxdrh gresiaphaaghiastttymtitancereing, gl lmahﬁdsmng a
rfusion, or renal vein

5 st S5y BB rbAE] Rt oS Gas e o ey
mpedlaalson can be used to engraft a cell into a mamal

conprising adm nisteri n%@aut ol .ogous, all osg%pl c or
xenod@hi3d ~ Lusepses ofhgr thany Feere]@Pn%@rﬂPeer@{‘altSY gandysdrepted by using the

&%ﬁﬁcﬁ@ |cél?f)re§zﬂ§ dﬁ@%tﬁpns’fﬁg” rh$rhidA1Bh k‘fH’ne?E&Wed fcé’ipﬁ&ﬂuﬁﬂ #9n so far as
he mamma he cell's can be used to engraft a ce i

‘ihﬁ diseasequglareetp 2 deficiency gf sdeestaty progainsrsuétnasi f@nnws,\pqugf cytokines,

érsgnheti;}é/t ‘E?‘P‘\i, a QI(II(E| g&ﬂnmingb%ﬁﬁ{ dall9e 'ilfﬂlﬁcc{pﬁameé ?sjged lg/ transferring a

gemeencodmg\aitarges pmtem muty thegnagirhflan érdne)atleard'eqb celbopylaticraunder the

cc?ntrolscﬁql’ sul(?ab?e Sger 3‘h JE et sls%ng §§’§ %filb E)%‘%je nc?;ﬁtgglie}/i ?o obtain the same

RRcer
ACBNTIRLY tAst oPotadfeejoy ternasoed eﬁ;ﬁbdsmlao;pwb@t ion can be used

as a eutjc, for e le, to ajd in the recovery
of a lb@f e EISPF%H?S&'??E%W ageresneoding aa@*foawnm@@awnseﬁwclew acid

$hBe filkeCaiBREr sftabfPS¥n€ Into thB nlaRfndlib e RARderiVbd cell population to control
aut oi nmune di sease, or to induce tolerance in the

PRPEsEPR o 2 SPEGHE enePredupt B ghersells orvie MbibitrFusagptitiléty to diseases. For
PLR ledge nﬁnﬂi@}ﬁgﬁgldﬁéy §5Req Qélggobhlw Gh 1@ B 'tzt) #he modification

ey-derived cell “popul ati e us
tg@nmegsranfamtlsenge nunlea; agaltaa alynkymel, t;vhah san peont grewtlf afipathogens in the

?$Hn§u5%%%er%tﬁm%ﬂi L1 &an%¥§g§ﬁﬁrderlved

dses o ard in rUg
[0075] The cell preparations comprising mammalian kidney-derived cell population can

be introduced in a mammalian subject, who is a recipient of cell grafting, for example, by
conventional intravenous administration.

[0076] The invention features a method for identifying agents, which influence the
proliferation, differentiation, or survival of cells that have the potential to form mammalian
kidney-derived cells. Examples of such agents are small molecules, antibodies, and extracellular
proteins. Identified agents can be profiled and assessed for safety and efficacy in animals. In

another aspect, the invention contemplates methods for influencing the proliferation,
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[0067] The present invention further provides using
manmal i an ki dney-derived cell popul ations or cells

wo bas/owpe di fferentiated from manmal i an ki dnepeTiesioowal1708
cells in conjunction with a carrier device or scaffold

Jlﬁ'etfe%zmoﬁ Nor@hibvivhi & c@ils #0h3AGY the phtehifp} oefoﬁx"i‘?] Haﬁﬁnaﬂ?ﬁklﬁﬁéy derived

are wel ’knovvn in the art. For exarrp e carrier
Qtél\noe@lami)MHQCMI theyeells piithen amswgdmndsenﬁqd by gl fareghing

T D e A L T

removing toxins fromthe blood of a subject by

contacting.t he bIoo ViV it h isolated nmanmal i an

i dndsenst Eygiecars of giarmanah Kighesbares CeligpHation

fi berjopasedhd ahmediad Ql@ﬁé%f]-deﬁdé’d ddlIpaphihtion dftheliffention can be
nethods descri bed above, the cells can be adm ni stered
¢ngineerisfl usieg anyrpfiverety Af %F‘@E’éb‘fl‘élbqhég vt mqt kimited fp, integrating viral
PRBETBEE Wildsfthd Voo 6ERIAREOTRL Vit vdeits; HBh kol iffcating

blodeg adabl e. The matrix can SO provi
e, g, mlﬁmmeavlruswctgw $e4), vegioonadenbdcd vecsrs; or recphcmon defective

f.actors t ffer ntiation of .the
BF VR R PR RNA b G R TG R o omes
delnioporatisrg b ipaxticle Ehe, oebsz dipeti DAlAenjecedd. S can be

pol y b1, et e by el AR By raBRe ety BAontoled by o

ilopbiativd £8%i466 KithBasoMaseh raﬁrﬁat&éx?fiﬁﬁérﬁdﬁh&bﬁeléﬁ%ts such as
bi oconpati bl e. The bi odegradabl e pol yners_read
PBAIEr PIORIHAICAE [SAUGRESSH traisefiption éervw@wwe R%‘&%‘@Hylﬁ‘éﬁﬁﬁ% among others,
ngkaaggggmﬂépe segnments then either are absorbed by
or passed by the body. Mre particularly,
t h e ﬂ%’é’é g rFaH@ﬂmg dgretrmdyctim of the feteigni RN peangmersed cells can be allowed
C [

e T R U S L P

ﬁokeaagn ]DNApxenchBrresisttartce actbe edlecties aiidlows telishe staldlg ireeyrate he foreign

B ebriBae el SF Babuih B (TSP e EHLATOY o6 et which in

tufi danl BeCdioide apDixpamded e Larlime. THioMethbe c4H Kelidvantageously used to
consi sting of aliphatic polyesters, poly(am no acids),
Tepseryeliines whchaxrryss thiotepaPlegidne  oxal at es,

pol y3oages An@‘f&lrd&ﬁdtép dansanka W&ﬁ\%)the APl asd BOBSheRd gene. For
pol yoxaesters, polyam doesters, polyoxaesters

emPlgl viral gromitgreinglude; pyt arp O‘Pt)l(ﬂaﬁﬁyd thede@dy, promoter/enhancer, SV40,
RIRRORR REGNR Tarr ATH! AR o AR BTk i onnbi Yiements

e purpose I's I nventio
usag tqmbmrolknxpresmcm ofdtte denerpf 1etérdstxshbuimabow Yorgliesreguigted expressmn of the
copol S acti
R0 b Fr e D A SRR PRy GrPetfrSision s
desirel), poxﬁﬁ&hb@ﬁomo&:ﬂﬂrﬁbt@f&&%se@g i onanegatifglardtor replication-
ioxan-2-one), trimet ne carbona 1,
SEhh Susrion, Ahpayatv e RIS POTRITUQ O bt PHe cHys g grression ofthe

,g%rﬁgga{eavh&%éegsaryal erol act one, beta-butyrol actone,
rol act one, epsilon- decal actone,

Py clr GRS Jrdieible mapebsiinsdsring sy nonaieskig e eaeiated with

metallothionein and heat shock proteins. Examples of transcriptional control regions that exhibit

tissue specificity have been described. For example, the erythropoietin promoter is specific for

kidney tissues; high-capacity (type 2) Na'/glucose cotransporter gene (Sg/z2), a gene that is only
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(repeating units), 1,4-dioxepan-2-one (including its
dinmer 1,5, 8,12- tetraoxacycl otetradecane-

wQ@ 208/45408e) , |, 5- di oxepan-2-one, 6, 6-di net hyl PCT/US2007/021708
4- di oxan- 2-one 2, 5-di ket onor phol i ne, pival ol act one,

@Jp%é’ed 1§E£%r0)gin§1t thMll&rl{? Ridgé)aﬁﬁ@ﬁﬁman%@ﬁkc%ﬁ)n transporter 3

car onate y ene oxal at e,
@%(B@-@Zaﬂhlsw@iomasﬂﬂ emmdmn thfc pmmdrtulgﬂ@qﬂ therkadney.

t her e[ﬁ{}&)f ag%-%\f?lisl o%"tt}%qgveét ne%gal?glnermgerecﬂtgt kxé(}cg out”

expedfssibn 6f3ﬁactbhehap prqmmemﬂmﬁmhtlmmr ir¢jeeeioh aothe ﬁji;ﬂant site. Negative

al i phatic s which .include, but . are

PoafeE ForR Rkt RS Feh e e B PR et irdugee gene produc
40tMitg feve 19 ale Wike BsstBSdIdVE. “Negdlive Qrodﬁ-latlcﬂﬂ OasB&Pherdlfs, réf@B)to a reduction
%g%gol|de (|nclud|ng gl ycolic acid sil on-

lsved apdpreactipingpfdargrtsisee produst reénﬁasz forib legpfe@nd/or activity of the target
Ednk PRI iR AR abRnBOSRhEMbduladory HeMMRAE The 8@%510@51@’ gene native to a

derivatives of trinethylene Carbonate,

mampe bargk daeyederives osll lgen W@ﬁl&@@ ghlgloglgqqhmt using a number of technlques
X t
??]tél%{élg’t f?ﬁégx%& ﬁ)'ltLo?lg)f ex gs% gﬁngigt atln%%[ %n%e C&n € 3ly (commonly
tbmied:i kosakpaii} ®mythe (lomrdbgmis rugombisatiimrtmhnihué ,Us8ally2 an exon encoding
tetra cl otet radecane- -di one).,
AR aeior o T O CE I sty 2 PoShieselsable mutfe csaeo
elentiBg the pesddstidnfig he®ial mRIN AR ey ta@hRde BRIYesultidlil idktivation of

ol ymers inclu but not limted to collagen
e B&Re: 1} BeRGgan;a % %}‘/‘E‘Fh‘fa&ﬁ‘lbé’ CERiRE 2 galefionjippar ‘be‘rgﬁﬁ%é’F by deleting

lﬁ@ entirBgerel KF udhEa BbraRud With b Regldit of NEndIPLRO ﬁﬁﬁargét ene that are far
his invention. A conbination of synthetiC and lﬁ ?

amgrtyrm})p £eramng, theFpaugnesa 1rq§égnng tb@tmq regiang ¢aabe deleted (Mombeaerts et al.,

f@@l P,ggt]{,&nA&fd senesthgd.appyy permts the use of a drug

I'n a hi'gh concentration, mh?ch is normal |y consi dered

to deMgéﬂKM@SG,@NM}’ws andvibodymg mokesilss, auhivh iblobit expression of the

e T -

dctivity Pbﬂ&&hiplee alﬁtﬁelﬂsalRNA mUIecﬁlhﬁ which ahilinthe eiirédgion Bf major
ant | canc

drug in nhi entration by transferring
ARGy PTG PP TSR BEVedtsdh HGP i be AR HERHEE MR respect 0
itHmghe r&pBinses. tAfrﬁE’eﬂs@RNlAﬁﬁol@cu‘l‘@dhﬁc‘hﬁl'e Soud hldGof Biitt BRIRNA
pr%faratlon conprising

ene into an expanded cel
%ﬁﬁmﬂ Igosides, gl a4y dhat n@éuq%&l@l pmmqleqyds%égl%@r@vh diple helix
%Q@&lés@ﬁ @e LRl Hrpxgdﬁc@ngttn 1evaR2tar Eén%% be treated

by using the expanded cell prepar ons conpri sing
manre P9&h Iii"hmegchd@mswe@dqsehbed proqmzhhlty IofsDavis etal f(eds),d994, Basic

J{F/)I?ﬁ’l?cgs i ?l/?slecuﬁzr %Jzoqt S End &, % ie?on%?%g%{/l{l%r%% A(e on%,r\gw}hls

€l nS suc rnDnes
ihafrpmtedaétémtuyeeﬂereheamAtsdﬁfretgl ent protein can be

i ndu n ex e transferring a gene encodin

"t arOAST o CER I SR (iR SRR B GFPGe O PRIERFEac. ey ca be

&Gifklly ﬁﬂﬂéﬂt@& 1hﬁbrthélﬁdﬁﬁt tb Bitove 1 tHeQlmeAbraBorS ol thédinfptoms of renal disease
pronpter. The expression of the protein can be

ll‘)’dﬁ?‘ihtﬁ:mgé’(ﬂ anti-igflamanatory genegagpruict such as, for example, peptides or polypeptides
corresponding to the idiotype of neutralizing antibodies for GM-CSF, TNF, IL-1, IL-2, or other

inflammatory cytokines.
[0086] Alternatively, the genetically engineered cells can be used to produce new tissue

in vitro, which is then implanted in the subject, as described supra.
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activity as that obtained by the natural expression in

vivo. [0074] It is also possible to insert a gene
we@r@emisags a ri bozyne, an anti sense nucl ei ¢ aci BCDUS100®021708

| i ke or another suitable gene into the mamual i an

ki dney-derived cell population to control expression

of a specific gene product in the cells or to inhibit

sus c dpseijob; ﬂlem@baluf(ybﬁséErW% Eekk Ropration fon d'ranspianitation

Ki dn Y40 é(ﬁ 'YE Hhefiftleht RARSHs 3F 18 Ry ngntﬁ)ﬂ %\%?Jeetge ﬁn%lantaélon ofa
gene nodification to express an-anti sense nuclei
mammaharﬂomyelyeienwm ech poplﬂatmnﬁmmahs difowhtiated cqﬂaidn@gldhzsduals The

in t i.nc in ot limted.to

ity Fan ST I P i of 8 s ety o Piptaple the cell
FOPURLibS isYsitrad1ToR xpasbsish dﬂayeaeﬁfnb\seﬂ elepp&maBm BMP2,
can _be |ntroduced in a manmal i an suh%ect

G RE P pinoftor Kexded nseape forgXPREsonst g ?Séoneocgf Sox2, FGF4, hTert or Wat-
£Q8Y 65N d2ERc driiufofdeBio Hsc'e\@&:'ﬁbé?l' bs,ttn@ﬁﬁd?ﬁg thh( Q&N r@gﬁamn is positive

invention features a method for "i dentifying agent
fan thetsell-surfage magker H&Ady o1di egative iferrat leastioheefaetlisarficomarkers HLA TI,
[ f \,
éBE(Y ¥@|D88 a g%léé/ Be d&eér’]i?%/rg%%ctg 1Q%f E%‘aﬁp t cg'leec; & fhg%n to the site. The
@@ie of the presers mkhtiomzhe dllﬁifea’«stlatam.wtb odpeside anphic support to endogenous
tr cel lular prote . | ent fied agen

el et OBl O pEGRGEP bF aififpined from exising
mmrﬂiadxcm relatin@naitharthespey of thdells, ToedxampiR GIOFY RoRIcHbE Sr the

t hod i nf enCIn t he : . o .
P el logisaigeR Alshie &F Refiomit,Frogh in g uligfe a0giy o animal
$petimbray ehd Jﬁ%uﬂ%fﬂ{dhh@ﬂes Fn%dfl&ﬁ RrPbd AN ddAAd used in calculatmg an
ki dney-derived cell ation by contacting the cel

Hpeapriats dagpga et mplaage@m@ena&e%ﬁdntfqn@éy By petient ﬁ:ml@gmm@red to
J@?érl?l% if Jdl‘l?ﬂdn?ﬁﬂlﬁ)latubﬁgn SR mhd é{‘u@ e(arrﬁgférﬁi Fe‘Eiu a@cordmg]y

har maceut i ca epar at I on. nglneerlng 0
I\/am‘rdﬂﬁm ITod?nb%mmldvf@delﬁeMn Fiupluiilalr agivity ©0ﬂ'ﬂ;}lan’fmells additional
riv ul ation of
AR e Bt Mol e ok o R B mAfph Bt AP Bins gr sgticosteroids,
angiokidars bmhuﬁlﬂerm}natbntytagmi such 83 ¢yelbspadin, stitird rapdniyeth, and p38 kinase

h%al vectors, e.g., retrovirus vector or
BRHefSassoci ated viral vectors; non-integrating

repl i|g@g9i ng‘o\éﬂﬁdn@é 5asctﬂa1§lzatlolp§lﬂ| s'u}vwmoﬁ/thé HensyRAEOESIs angiogenic
SV40 vectors, adenoviral vectors;

fagtgrsistelt 4soEGR PRGE rd Gli2rean beedded pidher dlopRopr ifvseigsionfwith
érﬂBﬂB@l@il' Cé1RDr % ﬂr&hﬁoﬁ%él@dlﬁg“@bwﬁ ciﬁ @+/€'}T’ﬁ 194 cellbyhuman umbilical

| posones, el ectroporation, a particle gu
f@hsueedttr ivehgelisngoaditionad, mgdhor, 8}€tr?H@§¢18r ro@tik 9r0du®d by cells or cell lysates.

pref % y I\%arn‘rf}gzclfag rkrcri%g % 5%‘51?;20}8 a?g S. cartl Ee us(eﬁ to trﬁeat 81rseases or

contro era cration w
chooréc apditops reaﬁlangmpmamﬁitymr redueed tife erpezranty. Thede@bnditons and
anscriptio

T M T
RephRp&hY,aliletoeoKEfenal disease, chronic kidney disease, chronic nephritis, congenital
nephrotic syndrome, end-stage renal disease, Goodpasture’s syndrome, IgM mesangial
proliferative glomerulonephritis, interstitial nephritis, kidney cancer, renal cancer,
hypernephroma; adenocarcinoma of renal cells, kidney damage, kidney infection, kidney injury,
kidney stones, lupus nephritis, membranoproliferative GN I, membranoproliferative GN 11,

membranous nephropathy, minimal change disease, necrotizing glomerulonephritis,
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[0079] Followi ng the introduction of the foreign DNA,
engi neered cells can be allowed to grow in enriched
woreasasantl then switched to selective nedia. TheTr/US2007/021708

sel ectabl e marker in the foreign DNA confers

ESRicBIaARE, ﬁegmtoteﬁc,ﬁ@dlseﬁéﬂh%geﬁe diaBib CMSIpRRY, |d§1b$tﬁ retifiphthy,

integrate the foreign for ex nB

lpﬂphmthy i, cnemlh@qw(nem@myodreme)an@ly@sm/\klﬂnﬁyfchﬂemef post-
%cd)cc:i.lhrbltl urreﬂli%&%nroggth% égngggréeﬁ a gcgﬁsg'lp 9:% ggrty?s,aenos1ls renal

dastgdtﬁa&énad:ﬁdﬂllldry n&;sqsm\/\hhﬂhulﬁlm maﬂssldﬂype Igedfnel tpbdstacidosis type 1,
onnte be useglto drive the

R P STsBI TRE HE PP i masg e s feauenty focu

& B8 PteREritioh RE Fudtier dadiabe & iGjufdlathet thhrd RPlabdment BiErefd¥Nof the damaged
pronpt er/ enhancer, SV40, papill omavirus, Epstein-Barr

USSHe e Sorrenal Bibyles, elameaulpy; Peme@sfaahal p7list eardign musciepClinical management
GAMeIeQlinchlde %mn%nmﬁfjextogelﬁg%téreids gﬁ?psrgﬁﬁéﬁ@ Hof? Eﬂﬁliﬁ? pharmaceutical
ene of interest should allow for regul a
2% enshayp varyingldegrgesd seasesshwhich frm dspendipmtithe Qpntmued administration of
en needed in vivo. |If transient
%ég%géiéoﬁghgﬂ%¥u¥h constitutive pronoters are
pr ef €fedd] y Qmeed more ﬁhmmnmbasrteeg lcad bengldedid/transplanted cells, including

r i.cati ondef ect.i ve vector. ,Alternati vel uci

STl ERrcBREE T ECTueieheg S Bl Rt vnet ol Gl kpfen i the
ar) afd/bedogtitectvd q:b’latélleﬁﬁcﬂﬁﬂis}ha ah@8&%3. ro’ihGhdIb® which can be usefully
pronoters include, but are not limted to, those

inerpetpigd o fiecrll FRmmulation Wrlyfons on MPredssie Epwtdactors known in the art

Hobeidestifidda ﬂ:ﬁl f@ﬁreqrwlﬁ(ilﬁg] el o Hnﬂ&?!o BB GDFs! 1%9‘i d -I1, or
that exhibit tissue specitficity have been describ

Fowthchoampiee Altemativelyy th@rce%fmféhei lnvqntlomnén geset@yéw%mered to

|
%@trersg%ﬂgog@%% i faf@ fbf;faae Bfilobnbrié Etfeefihe OFARE FANGPAE invention
oabsozided gsthedistinsueaardys fnoxi mihost: shllédas therark Ddugswhlcannday be

hupan.or gani.c, .a rter /SLC22A8

RS ARG B PR ioh el AT SR L BT Pro-

deigtbigenic coiipialls, b amptdtis compéungs, afwelbd I0cal GRddthetics.
genetically engineered to "knock out" expression of

factors that pronote inflammtion or rejection at the

| pI i capiull Rion TANTAM FralBS! Kidife§ IDerived (1l PIpRIafitd foirhe
reducti on of target gene expreSsion |evels or target

Geamsplgnadiort activity levels are discussed below

S PRGBSyl od g oo

Y lpositwﬁ for etpaetssxve of @ ldakteonk e Eyal aWdll oFomit BMPt?yBMPZI GBFS5, EpoR or
c—?x; dt %ga %o?g)l'j:)%sggg Io%erlr}qe %%Sé E%x g@F? éﬁvg oaa}n?—4 can be

m)gmhd anutolaioey aﬂ@uﬁdeﬁ&ﬁﬂ yahd fifduny the tﬁmq‘ﬁﬁllllﬂgon is positive for the
Cl udl ng

ed ou a, nunber . of techniqu [
S miker P P PR oBh G Cah SRS GE High T, CDSO,
(W“@)m Hﬁfl a61HR| redoBhiYed BOHB M Ynel s§§t6R dr mi i REKQhe ImiHSeNEsponse as
t he honol ogous reconbi nati on techni que. Usual ly, an

@%@we%wéb@mﬁ@d lymphocyte reaction.
[0093] It s preferred that the differentiated cells be derived from the patient that is

being treated so as to avoid immune rejection. However, where autologous cells are not
available, it can be useful to encapsulate the differentiated cells in a capsule that is permeable to

nutrients and oxygen required by the cell and therapeutic factors the cell is secreting such as
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an inportant region of the protein is interrupted by a

positive selectable marker, e.g., neo, preventing the
w@e@doei4pon of normal nRNA fromthe target geneCENS2007/021708

resulting in inactivation of the gene. A gene can al so

mm'oﬂc%(btr 'B“Mit ?dGIbFS ,GEERfpbtable q@ﬁtﬁﬁdn@'ﬁuh@rapﬁ(:{orsojnd%ells Preferably

gene, by deleti’ng the entire gene.

ho nmapm},qnt wihyhoallexgeniegs easdy erid mhlmstltugtyd ina ttatmt umueg end provides

n r t he genone, the sequences
gﬁ EP{?geﬁaonatroq}ﬁe ﬁ{pla%% S&u%nrl]rg can be deleted (Mnbaerts
et al [0094199’10ted?fo! cfnonN&tmunAe@ettlo{BCdn eﬂko%e&rov%d%@&éﬂetlc modification

83].. Anti s nmes and r.ibozyne, nol ec
AT TR D ge QLR p By T KIPGL LA Auiaiisady gnd CTL
ReistHRIlE Cinde pRIddasaGRingintdthddhguch BY 8Btd cﬁwds@d masdgcme iR,
| evel of tar et ene activity. For anti sense

RRG 6701 54002, SART.A4L: RRHBND %ﬂésgxm@pwowwww and WO
é@xﬁmoma{n% ste)écm r&m ﬁﬁg%lﬁéiaﬁoated*aaysqs Q&s&phshed by

shown to be no versatile wt respect to I mmun
udtyponmthess. celimini thfemsmw antohwstbad eer IDﬂ:asmtemeLsan €TLs activated

Rl i go eot i des
. SN T
toelestruction E}CzuitlbsdyCc&_rT Mphtbdyltd dbpéhdleﬁl meztatisniaré Peneta®deSuch cells can

of . target. gene activi 0084] These technj qu s are
(oot A AufratepH e appprat ooy o CULIaGy! hergnend have
Raghsed h&tsmdéstoidastMah@cw ﬁlltmﬁhﬁh@ﬁdéces?d@d ed Appl et on

& Lans C% IS |ncorgorated herei n

by rdP®5En éékq“ﬁser the humen kélf%wte[aewg](flbﬁ profifgeof the dilfergptiated cell

da®e IntbaaRU Qﬁmhﬁ%y@%@l@raﬁ%‘ﬁ%b&@llﬁ Whieh Q{erlﬁﬁé'r%atew&@lyls exposed to
can be directly inplanted into the patient to a

esmal; pllogandit [ygiphesytns 1l survevingaells eptastedf Altermativeldi ss@sbrected

nl?aXtaE{n‘égy géﬁ?&acﬁ'ﬂs BB o e,'hgf R ymgfﬁ%}? gBﬁlqgéjﬁﬁ—fa&u&Qhe

as, -for a pepti des or polypeptdes

diffelleeﬁmﬁ’@ilmgnd moﬂifed ddffecantited oflls theutby &bneratettare implanted into a
ti bod f. IL-1, IL-2, or other

%ﬁ?k&ﬁﬂéﬁ%??gEngkﬁwégmpFBBg@] Al ternatively, the

genet[0ess] | In & BgcifRe@kAHDIE,ahd SlechdBssbEatt® GeLsi(RAW) 98M6 s ystem carrying
new tissue in vitro, which is then inplanted in the

B BRERCIN-TeSISRBS EEN G 88P» dUpEd ALY cyy bedls%mpi‘fﬁ‘ﬁ eukaryotic cells
{ﬂaﬂl@% j)!t'am'l 938§ FirbRk) 1@0433?1 ah h&ﬁtl(fno the pPBARHA I8 EHAIeQRctor system

The treatnent nethods of f he subj ect invention
¢apysievke piteomyisitigfistance gancos used ioregnstein ekdl dA880) dlerleigetdids Res.
P r : et

PR B e ol DS ] RS SR RIS Sl s o
gropliedtherem. of t he present invention, for exanple, t he

cell population is positive for expression of at | east
one of Eyal, W, FoxD , BMP7, BMP2, CDF5, EpoR or

Rex- ICryapftsérogaidn ail Baikinyp VRmsrh flindidaty-Dededd OAEPulation

S0X2, [06:9 4 ‘A rrrll;rr?nrntahan klx\Q:y derived cell population of the invention can be
cryopreserved and maintained or stored in a “cell bank”. Cryopreservation of cells of the
invention can be carried out according to known methods. For example, but not by way of
limitation, cells can be suspended in a “freeze medium” such as, culture medium further
comprising 0 to 95 percent FBS and 0 to 10 percent dimethylsulfoxide (DMSO), a
cryoprotectant, with or without 5 to 10 percent glycerol, at a density, for example, of about 0.5 to

10 X 10° cells per milliliter. Alternatively, other cryoprotectants may be used such as,

24



4, can be allogeneic or autol ogous, as evidenced by
the finding that the cell population is positive for
WO b@soelsbs surf ace marker HLA |, and negati ve fHET/HSZOO7/021708
| east one of cell-surface markers HLA I,
JoR 1oy e h oC
R A0 RPN B o L0 Sp e o ﬁdq%ﬁéh “The cells are
dippensrdiing g@ahomlistle ppelestos othar wissels tbfrt ap theri sd:eledl amtﬂansferred to

URROLt tQ enous a ria
AR PR AR R el TR GRE Lo rEting e etermined
eﬁpxﬁtallygAlprdgozmmﬁblemtd fedeadri mthpel dah %Evetaftﬁarig@ﬁﬂ téhipyrature of -1to
or th

he cel | s, rod t|on
dléJné vanwteé%rpv ﬁ%ﬁ?@éﬁgsw 5%{} Qaethi ampanlesdhareached ~180

Ter, By laft tYdnkfeRedtl Al 1fufl MR6keh Btod EQreﬁ‘ rttr%ﬁres%%@@ Eélm%gﬁ 5@ stored for a
the amount of hor nones prod uceg can be quantified

pesied of W%F@HE‘&?‘W ghoyld b&ﬁb@“{k&i‘ atdeast yewayecarsfion m@;n@mr@q of
ﬁg&ﬁgl Additionally, the patient can be nonitored

to d tern1ne if additional inplantation can be made or

i n’pl dfOWd e ervioptesareadirs Beofabiovatiting bgnstﬂ[umpk dbxells, portions of
%ﬁnﬁ anr}ebeefjr\]@%xﬁ%awne fnggit | at I on R ure\éllra\é %%eéiﬁ %\tvgl\é g%é’ul(? generally be

¢amGddslit Frgidly, Mdﬁaﬁlﬂelh@ft&nsfdﬁﬁg an aﬂ'p&ﬂ«hﬁ@rﬁﬂ@ﬁid&ntrogen to a 37°C water
protelns or corticosteroid anti oxi dants or

Bt The fiamas fioRiis 0 tibreamrouls el be sy RS erd andersteril
E@Bﬁwﬂo"b cuﬁﬁ‘r@ VB8 dshARE anAPpldplifs ﬁ.edl[nQ%éH as BMEM conditioned
enhance vascul ari zati on and survi val
vith h& péreant EBScel | s angi ogenic factors such as VEGF,
PDG- or FGF2 can be added either alone or in
conbination with endothelial cells or their precursors
i ncl Udkerodj a BD8Mmali DR e GDeriléd-Celk Pbpylatiomfen Ta iirrd $arédning of Drug
%ﬁssue rlv d cells, conditioned nmedi um

P T U matri x produced by cells or cel
| ysat[ee9] [ QIBQ Hanviiiai kidady-dergtedyel Idppalktish ofelhd invention can be used in
popul ati ons éan be ysed to tﬁﬂp{ di seases or chroni

HEh &R FT5RE HECUIEDTR] PRSI o8 FHSPISFATd CBgIRIety of pharmaceutical

S6RBCraN e gul OGS FaGSE Binl hﬂﬂﬁlﬂ@ﬂ%aﬁ&fﬁg%ﬁ@ STd fhfsl el Qhe QU of the
are not limted to, acute renal failure, acute

HEPIeNLqr disgp sefapredescitbad aoyearqimphiagsd ihyitro and exposed to the
]
%ﬁ&%ﬁﬁ@(&’%‘é tésted' fﬁ@ietl lrt?éem Eﬁt ne%ﬁ{lpg{nilﬁc&ﬂ%x gghﬁl?éadsb%" its ability to

onit Cc nep ritis, syn
@mmgst)algh ccwalculmrsééawan &adﬂtpwssaswdéaywmlobmneg tetlgfiques. The

§ nt er | t i a%g% atctrﬁ rfa%iifl’ré/ gan%eo EE%ES%C'&gnef%?ylmigetﬁéaﬁlun&bgﬁgfelllvmg cells in

rrtrs cer
hyp,ef g],d:phbtarm,ll cadlﬁnaﬁdiﬂxffemmﬂ celﬂ coudiaThis ednl k&, ackiniplidyed using

SRRy LR eshiaek gniliirg e fta o Shepgeytochemical

ﬁamfuaaaaﬂeymg gritioliée thelNiekihe tyFBSRIARQEBulNGRRERR aFH3% fect of various
m ni mal ge di sease, necrotizing

dreTRsy the enlls oh e dnventiRastheiin auspeivion cHlWR Pbdheihrrggiimgensional system

D8 Y-8965ecafheelgsy | nsi pi dus, diabetic retinopathy,
nephropathy - | gA nephrosis (nephrotic syndrone),

pol de};QOi] c The gﬂgy\’n@{ tissuessaf theplggqntlon can be used as model systems for the study

of physiological or pathological conditions. For example, the mammalian kidney-derived cell
population of the present invention can be used to study disease states, for example, acute kidney

failure, chronic kidney failure, kidney cancer, renal cancer, hypernephroma, adenocarcinoma of
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streptococcal GN, reflux nephropathy, renal artery

enbolism renal artery stenosis, renal disorders,

wo eovalo4jaapi | | ary necrosis, renal tubular aci doBCBHUS300®021708

I, renal tubular acidosis type Il, rena

R REREKTaHS) haglkidr] fHfectith,k g@i}g S héy iti

nanagenentégtra%egfégpfrgauenf+ﬁ§ c blﬁﬁyg%ga%ﬁﬁhsmmhnn&

prwvetia Kidney dlisedsar artienal m:qﬂg@nbnSlSi nj ur y rather than

: gﬁlaﬁ ﬁﬁEmThQ rcelfsea%l hgsu? eemge%ggrg canI a‘isosr)% g‘gﬁdl(tg 'st%'d)’/ the mechanism

mfan%mdcmmknieegrovfﬂn lfa’ctdtale gﬂﬂﬁ@gamanﬂaxﬁmataltyegedﬁiﬁors e.g.,IL-1, TNF
cl ude treatne ex.0 oug steroids and

S AL IR Bt P S A T afteal 46 cathy sggaed for those

thatayd MPstAEWaciess fof a fAHEORS patiodhisGéh £bs6 HALRUere) rddl& or prevent
continued adm ni stration of the steroid or synthetlc

kirgy diseps@l fidnpisisehenyis prothenwise cplinpothe htlanced gropih afddngy tissue.
Agen&srtﬂa%@% BeffiBidicts il ML YSliiDEhes BE ﬁs%k ®Streat the patient therapeutically.

extracellular natrix conponents, such as one o
types of collagen known in the art, and/or growth

f 2ot Q@ of AN Ehar kFheBaRT E08 pPRH R F b beigogica

Meleculeor mul ation include one or nore tissue gromﬁh

f act th rt or,to be jd ified i.n e )
f o ulbtazf R Airber ot the erBialis Kelpex deiysdell pegslation of the
ianchtioh ban lﬂarcugm@tMrhvzha tdB&uce BloldpidabproMeksyin hIg'hG_/le!Idi IFoBexample, such

of t e entlo can be genetically engi neered to

EXpr erg‘)@l% B Rrgcylaidiepdical PECAFIO§ Migrest (e.g, @ growth

460E tr?@xla?(ﬂg 'fﬁ?o? rdr %gthiE hBHﬁ)n@ﬁ bt ﬁav@foeénl'h%nétmﬂ%nédg%eéﬁ %o produce a
provi ded in di scl osure and as known

@Rhoglceldnwdvct, h@ul@\b@ clomylly gxpan¢dusingafor b?@rrw#eﬁ mhrefydlmenswnal cell
ém%rﬁggrﬁt ﬁ%e c@flé)extcl%?e hé {)1 loggﬁﬂ}%cﬂ@t 2l th@ﬁllqun% medlugn the product
ant | anmmat ory comnpou Ad I 'ogeni S,
@ntble radipisolated fxmnqho spred 5ot casdlmaieﬂ nmdlulmmsaig standard separation
est hetics Enc

By St |S§}Cé‘oas r’ﬁ%?tﬁﬁ Pé?f'&‘%%"“rﬂ%%‘ﬁh%’ﬁ? grpgatography, gel
ﬁ]@@@&ﬂ cheoﬂwgmuywedﬁogmymg efid NBIC,ae him@&ﬁ lfew | 2 MbiofefMtor” can be
exanple, the cell population is p05|t|ve or
wsgeh fodtals asyangpecpf theefgoéét mefaed {oF feeding, foxgrampley three-dipnsional culture
BVR%. CGDF5, EpoR or Rex-1, and negative for expression
of at | east one of Sox2, FGF4, hTert or Wit-4, can be
al | od@HBI ¢ Féﬁnﬁdboﬂso@%b gediggs pagsaddhreegh thy thregedimpradfinakrulture, the

Y I
61@1?%10513)??(%2 elg nwg Qﬁ_ du gﬁ% Iédn attﬁ?r{/ lg: cge{r}gdagrorfl the outﬂow as
aboee. of ceII-surface narkers HLA II or CD86, nay
en1or ma

?gte H%ﬁc %?{églﬁgveé éjéoq%%aé Pv)gact ﬁ ntteﬁeést Oan remyin rwelt(iinynct‘ﬁe cell and,

il 64l cdyl}éﬂ'ﬁ&mﬁ&&]ui’re afat he bells[a@D9M. The Bislogitapedduetah Rk be purified

t he dlfferentla eII 3 erived fromthe patient
Ltshrgtaniy Qne Or more 0 OVC hste tec niques.

Methods of Administration

[0105] In the methods described herein, the therapeutically effective amount of the
mammalian kidney-derived cell population, for example, cells that are positive for expression of
at least one of Eyal, WT1, FoxD1, BMP7, BMP2, GDFS5, EpoR or Rex-1, and negative for

expression of at least one of Sox2, FGF4, hTert or Wnt-4, can range from the maximum number
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being treated so as to avoid i nmune rejection.

However, where autologous cells are not available, it
waeanshessasef ul to encapsul ate the differenti at edr/vston®021708

in a capsule that is perneable to nutrients and oxygen

$ERH fsGs ety p&eﬁ@& i) e gub:%&?foqﬂg r i&u%%&é@é’softcgfs rﬂegésgary for either

I's secreting such hor nonhes or -7, , yet

mdmlpneﬁmveblp@d versmll fmrnhmmn aﬂle iﬁczlucm'wrlsdram tissue bt for increasing blood

r h eni c
B 1P et KR AR Bl oL RERpuFLEFRL BBy rion, ey
OTBX dﬂ&mnayddxedhlprtmmc@emmllypthé terapeqicalit effbc el dﬂli‘dublf &f.a mammalian

RGO TaBEe TP BRI EATY ORF B of 8 HEBhEFLaH Ficgtgnd, most

£blafly, RECAIBE Rbrd @amNY 10WF bR typ3QWEel] por kR CARKJugh it is preferable that
Aut oanti body and CTL resistant cells can be proguce

the magpdiem kidaeysdretyedigelknopylation is aytploaepsion HUAg onppgtible with the
U B eGSR A AR g s o

Neeies Wg&qn\/ gwtlcagyieegmemd inbred écgnog stmms or from in vitro cell cultures. The

11551?1{33 og %Jrff*%ﬁ %&ﬂn%thﬁﬁ klﬁﬁér# (?ei;"lvg'd I & h d&s?%vg nf{)rI cg%l-&i}rface

ese ce ce T
mnrkb@ﬂimsmdabmwé:il'dxselbsurﬁ&mafketsg NBA QY Qlﬁ80r\orIGMS6 The cell

S i.fic autoanti gens. esu of. t

SBE b Gl Barr iAo S el dRbwmiiion B amelian subject
dest r[gpie] OIThb YhedptirtRanhy e flictive AnvdtibONd RasBARAA&Mey-derived cell
mechani sns are generated. Such cells can be inplanted

Pape B tiamcandisrseipendeddn pBlarmpaceutichlly apicigble serser qrestipients Such a carrier
ALRE06RGs RRTiRHRd ANAsfaNifurt REdiBATAE 1 f@r&ﬁ fﬂ)ﬁﬁlknt Qalme buffered

destructi on by autol nmune processes. 0095?
sahue, dexfense, Iveamrowl@&enaﬁgmgte,myelﬂm)c gsidofibiieglog, pplyethyleneglycol

[%h)f’\fl lﬁgéﬂofltcgr%oygﬁllléthﬁc%&ﬁl%g% t%lérfng%?r%ongm e0f 8¥0r§ﬁ¥|fa%on should suit

I've pgroc eren dte
thx pogde df admimstratah., Aaotdoghn dleon‘&equsrhpmylﬂw, usaoflhuman kidney tissue

! ti
P iec el KidsBy AG1 8 5 poshlaliSh. 48 pstiipttepls ok depositive o
dliphessTal kdt Seabtiondof Bya 1S W aE&x DI BMPY, BMPLEGBRS l@badn Rex-1, and
differentiated cells there

] d difj
ERRRAP L P HoR AL EAIC: LA 6F b HErEph W Hsfnfel T Famufactur of a

6@t SUFAt dTRIMRRAI AL Assub BEP&bjebN 1R setRe&htddfments, the medicament
exanpl e, the adeno-associ ated virus (AAV) vector

Bytheremmprsas yecaaIbinget nebmaRtiden suehs Staavil Eactpsh ghenppkines prcytokines. In
K C

Pt enfiOneat, B8 plifim e dRSE §Rlm el MeliediBl pSputarion. The

¢eﬂie ugBAGBail fedurs thet ihé¢dicaments oan lsp/isdlatad, clewiveyj orgntitied using any of the
onyc Nii8s e used (Morgenstein et a

ProBEPRe ATy Gt PRESEE ST ueds) (Tl 2 hut e

vect C{Dlmn The maﬁﬁdahhmkiﬂhm%dmdﬂlmmraﬁeh bscontposition is formulated in

usef ul enes as des ri bed herein. Breservat

|
5 T R T SER LG S PP N U PO B AR OR hiavenous

administration to human beings. Typically, compositions for intravenous administration, intra-

arterial administration or administration within the kidney capsule, are solutions in sterile
isotonic aqueous buffer. Where necessary, the composition can also include a local anesthetic to
ameliorate any pain at the site of the injection. Generally, the ingredients are supplied either
separately or mixed together in unit dosage form, for example, as a cryopreserved concentrate in

a hermetically sealed container such as an ampoule indicating the quantity of active agent. When

27



[0097] A manmal i an ki dney-derived cell popul ation of

the invention can be cryopreserved and mai ntai ned or
wat@sedss a "cell bank"™. Cryopreservation of Bet/US2007/021708

the invention can be carried out according to known

t‘ﬁ@ E&Qﬁ’o%moﬁ% o %Hﬂkrﬁsterp&‘ﬁy B?stm’lt m%e%%[pleﬁsea gvﬁfé hﬁ) glgusion bottle

s can be suspen ed 1 a "freeze me
mtanmnestweld phanmhcqutierd grado wptet o1 saline) Whereghe qzmmlloeiltitm fsB8ministered

lg’:iyga trl% grg:‘ mﬁ(ﬁﬁgmﬂeﬁﬁé %Eﬁ%ﬁtécﬁqf#r%i%m rov1ded so that the

or Wt LPER
ntedendican bt mxed prisi td ydmihstrattonanpl e, of about O 5to
10 X cells per l i Al ter atlvely, ot her
cr yod Db Phiueb et saeterarte BPBURAD aEL0Y the partcula
¢dmsovitib Bein®atimifiRierdd] 48 wellchsth9 tigH pARRERr mSth6d 058 to administer the
mal t ose, and trehal ose. The cells are dispensed into

@%mev éF%‘P@Y’é‘fﬁﬁ%ﬁfPéé’*"é“r vasieyet swiabledprnulations af pharmaceutical
REdsiEeA (ﬁ gd AlfoRRdN BELRE 14?@) k%ln%ﬁgfﬁﬁtegmmgfce of

a control ate freezer. € opt | .
Pharwain éormaﬂy BemmetoersmhnemhcenpalrScmbetsﬂOthﬁedp IlaxgxiracmmWiléams &

el O L NN W —
é‘imqiosmgnsj ars peneratig forbwmlatesiend steﬂr?gsfilgftlrilggﬁﬁ'gctmhfagnh iinéﬁll compliance
Wit b Gard YBygiving ke R FUBT BRuRYaS ot e LS fafl it Drue

Ataimatkafier. a period of years t hough they shoul d be

checked at | east every 5 years for naintenance
vi abilP18% . 4 vross) Ofﬂ?én%ﬁoyabwee@meepllé & yubjegte “tlllrén view of this

gpeylﬁ@;doq rbecaeaa%ﬁtw th%seaofkaﬁmkn @H‘e aftebilch 'mteRde iriRle B fection of the cells
can w t hdr awn" y t haw ng and then use

méeaj@tget smaw ﬁgjneeh &igllgicagergansattédyintoen delivary deviesuwhich facilitates
i g ; . f m.
FRBAL Y o BB Bl FENRLSEEL A5 AR A e
mlmt ept satlni‘ftert Her iajeptingl cellsdndfluitistto itherbedy af eteyipient subject. In a
teri.le itions, to a culture

tre@EE Sobbmi R i PonBiares fRdieufie ot SHmes Bopgh which te

&Qlﬁl df the avestion chi bd trpéicee filto fBSubjdds &t afesidedNBERBA. IR R preferred
Popul ation for. In Vitro Screening

Ki dney- Deri ved
grb @whmmeﬂw%wéw&ﬂf S gy psarelomamAES fof gdministration into

KbigoeVessig Viaved et {wiRRPHE Rl Oftdert R8ntb A8 1 ;nelﬂd&ﬁﬁy dP®he various
used in vitro to screen a wide variety of conpounds

fube-liks fysiems fasrisiernpiubsianseoiviadileod vessehysltametizely i thawells can be
Al ‘?nt? Ptr Shid QéJaﬁngl Eﬁﬁ%g ﬁiz@tcl{oﬁ flﬁntecf"lgqextlll]es suc ias weafves Kknits,

anti-infllammatory agents
lbrhids imnskmt arrdmonovovr:nss em@rmd filmrsespodgs and fwms,aind‘bmds,aaueh as solid

?r ep {oua Ibn emlgrco Iavllc s %ggopgé{éps edg‘i}}e éltkg e'l:PS 56 sgcl'zlag gﬁ%%ga?rgd for
detigedyried viriety MS‘dlﬁhblhtlfbryhst Eord:&mi}ge th cekli tdn e8hspended in a solution or
éeh”é_‘trqﬁ% ﬁ@rx l;egrb%ﬁ %ﬁg rg%ﬁldl | Xeuggall?%g(%?)tsagle cg e}/ ert 11Iuent in which the cells
of the invention remain viable. Pharmaceutically acceptable carriers and diluents include saline,
aqueous buffer solutions, solvents and/or dispersion media. The use of such carriers and diluents
is well known in the art. The solution is preferably sterile and fluid, and will often be isotonic.
Preferably, the solution is stable under the conditions of manufacture and storage and preserved
against the contaminating action of microorganisms such as bacteria and fungi through the use

of, for example, parabens, chlorobutanol, phenol, ascorbic acid, thimerosal, and the like.
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effect of growmh/regulatory factors can be assessed by
anal yzi ng the nunber of living cells in vitro, e.g.,

whyoosossabs cel | counts, and differential cell cpPOMUS2007/021708
This can be acconplished using standard cytol ogi ca

and/ qo110) S MAIRYbLCAIMikiSEANBh GEMBE matrdtalibtlkiaeyt ReiveB&11YPopulation, for
I mmunocyt ochem cal techni ques enpl oyi ng anti bodi es

examplededils that ep pesitiysefer expeeseien piat inastane phyed, Wil eFoxD1, BMP7,

[ gr
§{A:PE CéDlﬁg gfé og hﬁgzl( OhangShl ? ulrvé?ogre ?eisﬁ)ﬂ%ff att lga%t ot ?%U(? I%GF4 hTert
eriweted, qulmhwm’rahotsiymtedm sis®ond, e - raxhlrh\dmrayam)uls @r intra-arterial
assessed.. .[ Q10 The ¢ s _and ti.ssu
ARG ki Dres 0w Toe Rofi oleyRARE oot Py, Thggpeparation can
b’ﬁ‘adﬂhxl)ﬁStE&H GYs) iaﬁ)a&onﬁ’émmtdi@é (ﬁgleﬁghplé Bilgifﬂshcfhlﬂﬁ bolu® Ifn.]ectlon and can be
exanpl e, th ey-derived ce opul.ati on
lelﬁ@resﬁ%@gﬁf W;THH%‘H‘?‘?‘E’}H%‘E?QH WEVASERS 1A aipig ol sRrgisEbly
SERIES MJsOpre RUBIP I sit@E-HaMikiSEARBY islcRist W & ne&rBdt @ ifitended site of
Ki dney failure, Ki I dney cancer, renal cancer,
apjipidy. e pAseowhen aubiselenfiers iromeelenat sehemia @|systemi admimjstration, such as
ﬁﬂmgus %ﬁhﬁlﬂ?ﬁ)’atlbﬁ]f@?&feﬁgd \5 lﬁjdﬁ?%ténﬁin tdbe lkdug@ B}’ mechamsm the
stones, 1upus nephrit yc sti1c KRidney di sease, or
comrp@bitioe cmnmrtsrrxgmboa;msallaﬁl(kidmﬂ -datived cell papulatian wilk sdes adelmlstered,
rtnpg?até nr:/ l’go:]lll“ieloto rl]scﬁet'mlfél 1ﬁ5é1§ ore exléllseﬂ glé lg?s fnr}gspgx?s(élgfeaj: egﬁ)&actlc
fattbtsgiothiced guene thic aitjorys ,Ischergw tlsslule tHat cahN¥e tamdd by the methods of the

prostagl andins.. I n addition, t ot oxi ¢ and/ or

Bheminn deiides, Bit is gehiruieg & "Bl S¥kBWhed for those t hat

are nost1] efrhé aReHoad estifed RelRA ploGidb @"rec@ﬁbin@ﬂtpoly%b'ﬂme @%a drug is
t hose that reverse, reduce or prevent Kkidn di'sease

aimipisigredyo the spluest in C%%blf@tlhléwwl de aémnaﬁ@éon eBa Thp pelypeptide or
%?g Mr{beoafdm‘fﬁlg&%éf IJ t'hé §LH) &@t &n%d?@htl P Yffer 1R ataﬁnm]sqtranon of the

lcacious In vitro c euse to treat
dls.ile obe priaferag aubcpdnabritythe tﬂsanbﬁam pMypeptidé andrug promotes angiogenesis,

%?uze ﬁgs?sr I[J%llcglk?eimothe?? ?chFlﬂ ‘ilorepgr?lrgm?n paxgep%%e or érug promotes
tﬂiﬂﬁfmlfdrarbnldr ditfeyendetionwes theardrhmgiap kidaty-ad¢rived célhgopulation. In one

AL A Bromaees PP g e e R R ks oxgates. or

ﬁ@gnhesnt théRof; Wh@htr&tgins B &Iethlp&ldc)éc@ﬁ@dbl 4R 1§:hé1ﬂifcttisﬁié| ar
bi ol ogi cal product of interest (e. %rommh factor
regul lg% 121y In partigilar, the inyepiqndeetipnsls ﬁ@nlésful F thempeutis wasulogenesis for
Qe G@&dn@ﬁl dr Yen%ﬁigéh'éﬁl@i R %Qnsofkeﬁilﬁﬁﬁraﬁorpbiq rﬁﬂht‘ﬁglllan kidney-derived cell
product, could be clonally expanded using,
popalapbs, forapxmhpbeceéls pre posivyeaior erdssiomptag mstsys péEcrall WTI, FoxDl,

[ [
}%]81?’;/ lL/IItP§ @gﬁg %tpg%{ op ﬁe)p 1 d%@?l %a%kfe E QQ&S%IOP% & 1&1@? Lone d)f Sox2,
FGHhT bt os Yant, aocordmgmb invomnien niethd dsican (bs usgl afstaamld aeatment or as an

RPGRL vl Fir P atiGnr R mBHSGE TorPamalcoRr Hipfipds deserbed
ledin Tdrhieﬁta{ehﬂb’f ré?]hill Qﬂl&hﬁ@ 6a€1hﬂi&y1secﬂh e6ij ﬁrﬁjﬁbﬁ) @8 iBatmaftdor kidney

HPLC, to na but. a few. A "bioreactor” can. be
cancer, kldneyr}n ection, kidney damage, kidney transplantation, or kldney stones. The methods

described herein are particularly useful for subjects that have incomplete revascularization of the
ischemic area after surgical treatments and, therefore, have areas of ischemic but viable kidney
tissue. Subjects that can significantly benefit from the therapeutic vasculogenesis according to

the methods of the invention are those who have large areas of viable kidney tissue jeopardized

29



used to take advantage of the flow nethod for feeding,
for exanple, a three-dinensional culture in vitro.
wQ 0dB)s4Essentially, as fresh nmedia i s passed par/osm7/021708
the three-dinensional culture, the biological product
BBy BNy Ve By BEE Pl RF i ghalEon
bpmhmgscal product of |nterest can remain MAthIn t he

col 1 SO0 (e Teroe iy bRE Cln SR ol el eived cn

ph#hlaftlbﬁ,d'omlamgleatfbj’ls ﬂﬁfﬁar@ goslmfe&‘oﬂefxptebﬁora&f(w Radtiond QIF]Eyal WTI,
echni S Admi nistration [0105] |n the

ffﬂ@ﬁ} Bgﬂ%e%% gﬁgﬁé‘? ﬁé Qlﬂé}egéﬁlé(a qré:épr%e?mn of at least one of

SEDCEGFY, dTeABE Wnt-af ish %xmﬂl@? oRcHE Bt ﬂ%ﬂfel‘flefgce%h by the
populatlon for exanple cells that are positive f

RIS Berayre B PrpferTed Ayectign E0us is et renalythe mpgspm, dosmhvuld take into
&M@%eraﬁg: the sE@QﬁhQ(lesﬁqgﬁng@ w}ﬂgﬁjth ggﬁta're 1'ﬁfufs<9f sc?i?flgtrtﬁg' $ds04%s do not
of at | east one of Sox2 4, or
beange congssted brealmd rﬁhmnnmmer mﬁnheebﬂ wlls tlraessars( fstaﬁdalcyon of new
CESELNE ik Aiic e S LIRS Gnliafi: without undue
éprﬂmtliltﬂn)nl, by ddse escslaheimtu:dlé@ Eme:yampls,ssueh ®dost @scalation could begin
reaS|n ed flo the, i.schem ¢ ki dn tissue,
iR b el 10F eyt Sobe R lh b s LarL Bl on,
kl dNeY1 QI 1OHe aspict MitkiaYeniBA BIhdr frbhadsa: phﬁi%%é@ichmomulatlon
t he therafeutlcallg effective anount of a nmammal i an

ampisipede) mewmabian Kidueyrdernigd gsH pprulagion) lopetample, cellyghas afe positive
69 e)gfresj%g Bt ¥¥RELNneQf EVAIE WEHRESHH1, 7 WZ @F@ r]?]!olRyor Rex-1, and

need not be nore than 1’x 107of éac ce1
kﬁgatlw fphmpgdssmm of at lqapteoe pEBIx@, FGER, hifhe omwmw anda pharmaceutlcally

(J&IL ga?{ &V o?r?el Jhml;a)ﬁﬂr%ln?st hg@ I‘l’ﬂ% ﬂgﬁ g(l)m g ? Sirdth 10% to 10°

e subj &ct
inaldmyatdedmevetdmz@l dellpdjpul falltheo me«ahmh& tihs fdrmtlhtiorf is @rapared for

her nd|V|du | s or species or from
@%WB?F%&PI a&A Fﬁ%ered i nbred donor strains, or from
i N Vi[bI1F] Cathk peadlideldfeite prdset inveatiat Wil éipl@y vahéﬂe Qfpropriate and unless
manmal i an kldney derived cell ulation is positive

pthyrwise|indicatd; sprientioppldechniapgsof PCIPQﬁ@gﬁé@%P‘P ltpge, fglecular biology,
E&RlskenRWibBEE niBYOKRIoBy, Villefdgy recdnttiPint ENACQﬁﬁmnId?ﬁlo%?l\ifhlch are

popul ati on"I's non-immunogeni ¢ for allogeneic
wlanélpﬂ skt ofttheont. Shcheteehataves radessubsidde the ljtaatos] Sephfor example,

@pgzm&km lhxae{ sgﬁm ARPYEL. af §§;‘m pgﬂ;@d '@fisell (Cold Spring

ney-deri ed c at’i"on can e sSus
Baronieabeatdry Biesy 26€I0ethe tbdtie, déarkdde in szymalog)p(ﬁmademxslﬂcdss Inc.,

LrLer, jne .udes
R R P it Ser bbb et e o R 5 vty s, New
Badki 1999; Qeaxert Psarocolindlell Mbéfyag& By Bﬁh@dcﬁm Passo, Lippincott-Schwartz,
ﬂXr?orgr IS{camaﬁa (}ohnf \IKPIQ)II Qn olrjlse Inc. ol\lle?/vf %(L]PQ enegl yCOl

[0116] Other embodiments and uses will be apparent to one skilled in the art in light of

the present disclosures.

30



pol yvi nyl al cohol , carboxynet hyl cel | ul ose and
conbi nations thereof. The fornulation should suit the
worees/0ef49adni ni stration. Accordi ngly, the inventT/082007/021708

provi des a use of human ki dney ti ssue produci ng human
EXENVDL ARV iBMAoDIMENEPUl ation, for exanple, cells
that are positive for expression of at |east one of

V\7I'I FoxDl, BMP7, BMP2, GDF5, EpoR or Rex-1, and
Eﬁé&’{ IB1for expression of at |east one of Sox2, FGF4,
hTert or Wit-4, for the manufacture of a nedi canent to

Is6iaaébn 6ﬁHh§xﬁHQ{IH§eytl9H@Jedtdeﬁ§U9 in a subject. In sone
enbodi ments, the nedi canent further conprises

r ecoriBl W&nﬂqoﬁﬁﬁlﬂwg}ﬁﬂ Kigaeys V@E@bt%léedgﬁwm Nagienad Disease Research
r gg‘gg
Iﬁrl%g{ﬁga%eé k?ﬁnt )Slﬂcf(’)lﬁ%ha 11115] .u Fg%}f‘lﬁﬁr%g%as al \G/ érgﬁﬂﬁ)?&ico st}r?odlﬁed Eagles
pepuh dDMIM-16vh gluc®bl Isvntmgfuh, Carlstrad) lﬁfﬁac)t phcﬁsphdufebuffered saline (PBS,
nt can be o at der. r enr,ich

(TEREA Ry e PR a bRy R fengh of FaEarp s Y ot R quercorex

18giof,ihkke cheldeae irdgior, mzlbca’ﬁklﬂarrfagﬂiﬁbf; tﬂfﬂklhillfg’n q?jﬁe dssubyweéte then
ornul ated in

cell pr rat.ion. or conposition i,
BEBrighEEsSFiRY Idispyefy @éﬂd&fl@st he,Ussue Wpspipgedig@ifingpulp. The
GROPRE thérpt@arﬁﬁﬁ@(! fh Slmrhllhlm:rr RYRAQNSE. AE e WadtHeR BigkQed in either
human bei ngs. pi cal Pg conpositions for intravenous
mﬁmﬁnsfae%mng)practm(@yl eRzypieanix@epgicpntaining 02§ ainiy PZ activity/milliliter
td:]@tsl i GRS I

ti %ns [ nﬁg(%dg??éq eS ervg %fe gﬁ{)@ﬁ%ﬁeous g?e?c%ee refg’ \%’?glrlaél}')’ 25

mts/emlslmtey dispdse (Exsmsgﬂi 1t65 3én9, CRmhtaDEagnosmcb Gdtpoaltibmdadlanapohs IN), 1

PRSP [ s TR PR eab AR (B Pinely e grace
mzjnhe fnu&&xﬁat‘dﬁtz&hlyg S(FIO units/adllilieg eslgénase(Sighnd, SHDGAY B10), 50

form. for exa , as.a yopr eserved concentrate in

e R £ spese Dar isgea ey Wl el dyier sl Siema). Kidney-derived

ée'ﬂﬁj wertdifdsdified Winasd bditd/nafiiRg disyRe 2R Ehzynh@&X6€ was combined with
onposition is to be adm nistered by infusion, it can

%@eﬁqegqi enitheliakgrovtharediva (RE@Y) Gambrex, WokeesvitienyD) or mesenchymal
s°t REdil %p@ﬁ?rﬁé@&ﬁ W‘S@%M )QCRAEreVRTBE cBicat ﬂlb'e@&mta\m{?é fhe tissue,

e conposition is a nlsteredlglylnjectlon
raerbmulaed digestion endymepersrindubated afj 390E incam aobitad shakerelt 2Znrpm for 1
L Pr ovided so that the ingredients can be m xed prior
0 ‘admi ni stration. [0108] Pharnaceutically acceptable
car ri[er18] arTae digbs was nentrifupedran 50 by férdeminatet bl th@supernatant was

BRFRFE oy regt BB sy Shnrite LRl it AR R asMscaM. The

ANGedpdhdi@ Was filkeddah@agh 240MmilRonvRidEBY FALGON t:eatHuemer (BD
fornul ati_ ons of &ar maceuti cal conpositions

Riogciencey, Samhlage. R /de dha filirateaws, re%ea?ﬁlﬁ@klamedrp @e’.verme 50

ANRitEsPaldl BRriffge S RersoB Y for § %Iﬂf?&l yf'h BB R tR W4 as 1rated and the cell
Phar maceuti cal "Sci ences 20t h ed cgl ncott, lf

gy wasi rpsuisperdaBin 50w Biligesy eft feegh hlémee medymy &his pesess waa repeated
W& S0 ;ﬁl rety). The pharnmaceutical conpositions are

gener a ly fornmulated as sterile, substantially

i sot dA119] ardter theffmhl centnifiggatiom dhe supernatant was aspirated and the cell pellet

was resuspended in 5 milliliters of fresh culture medium. The number of viable cells was
determined using a Guava instrument (Guava Technologies, Hayward, CA). Cells were then
plated at a seeding density of 5000 cells/cm® onto 2% gelatin or laminin coated tissue culture

flasks and cultured either in a low oxygen (hypoxia) or normal (normoxia) atmosphere. Table 1
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with all Good Manufacturing Practice (GW) regul ations
of the U S. Food and Drug Adm nistration. [0109] A
wo 2008083490f means for administering cells to sewj/@81087/021708
will, in viewof this specification, be apparent to
dHaQs ﬁlleon&lﬁhfohnétfbntah@ gl%'i&xth co%kiﬁf&nﬁﬁ‘steﬁ‘ RFASolhtR ‘f)bﬁlﬁiﬁlons of kidney-derived
@qr}ectlon of the cells into a target site in
Ee pbtaigsingle- Q?Hrﬁieb%edl chpgies efdddrien tc@iISalnaémg dévt}ondmrcqges were
I d o)t
ﬁ‘%?%%{ it e Sl OB SR 1l B doliions rom four
diﬁ‘nrenmkich torpesagee 3 46, Z:Iaemkielt)eezss olﬁor i njecting
ceIIs and fluids into the body of a recipient subject.
lgllrffzerred enbodi nent, the tubes additionally have
a nee e.g., a syringe, through which the cells of
Kimney-meewedﬁrnllo/mrpbﬁog)ntroduced into the subject at a
desi

i andgiaohe Bt By 1 SoeR, K aFEes o BrPhlutny g 250sed by

RghTnfiér8icopy ardMmérphalogicad st terREGRIf theicallAw&abhRhRE. Consistently, all
(where the term"catheter” is intended to include any

plationecopdifiprigave tiselo 1o ke iy an egiaclinbmorpbelpgier(f 2l 1).
substances to a blood vessel). Alternatively, the
cell's can be inserted into or onto a scaffold,
Talde ddiGengdiens used toleptablish gultuses afkidneederived céllsa NondaMB grade
waymes (A)r @Mdfsgradeeeniames (Bhdispose- (W \Aegesf dpanr fipyeatsddge). Atmosphere
¢ultures wesqogm‘ge(;AmﬁdNtbm (Narﬁt'pbsa(ﬂH) such as soI id or

S U I U | T 1
rﬁ%lgﬂUﬁThgﬁ%el ;ﬁ%rp%ﬁ%ﬁe Enzgg'n%% M&ddé P\l;gs?vtel Kt ﬁorphology
varj ety o diT\ekell tafeR® | FH SXREBM S, cbdin | e'Nl_S CEfknelial
D€ SUSPended| i fa@ SOTwlalilRM 07 AT REEMW T[S GEafh HE AT XCEithelial
Wi T31 3] PIygT TAC KR! QAT £3eRCCEPLAD! [7sEak| T Bl |07 U Epithelial
T W CTT 36T TRafeS [OfwddlifE | VAT WS CERITEGHa0 3T | Epitnelial
Pharmaceut i cat y agcept apt g carrijers arnd urtugnts

, S T 1TE R T O R Ul [ ETA ST RESWTTS Genthl YR S | Epithelial
alltg Ot | UlzgPCl Shidle, 'E‘}\Ae‘auua”“? BT O Toedid ([CT ' 'Epithelial
- > 392 ["“Male™' |2 "Cordex . |- AT ‘[msEEM °k‘§.platm 1 B >] Epithelial
Pl 1A% _>1 “Male [ qu“au' NI SN RN  Epithelial
C. FT T 1 adully, U c SUT U T TS gra grTuci
conchtiot O 1 ufracitre ye—st+ar-age—atd eseryed - -
ag"g' st té%e b0 M?re“ri n"b?rligrx o oRE M L kampnin 1" N1 Epithelia
steh—as—Bacter Mge"rd%%" —lt-hito héE A ul'scirﬁ'? fh¢| Epithelial
el le o9 L, Male™ [ Coriex L A MIMsCel] Taminl. 'l N’ | Epithelial
Sl e S T N DY 0Pl T
avl U, 1T 1TCT US r, TTO CT1T1C IIr\C.LUJ.J-UJ TYOUCT S A\ A |
atAHstat+on—ef +thermarmaanr—ki-drey+der—ved—ceH
oopil-ar o8 —f oMalgy dppbatex e | A L REGM o Lagigin ]\, AT 4, Epithelia
exitesisi- g8 ot Nele| doMedlas lor A, I REGHYT Camiiny| "~ oy gEpithelial
BMB2(cpREpliflen,] regter  land ndMSCOM] kaminin 1t o L Egithelia
of 6t | o8t balalss |sdfesulargry A tHISCOMI Lgminiy | {Hho | Eithelia
but—arenot—limted tosystemc—lintra-renal,
inft aviendfs or Malg: Subcapsularla) B njlREGM Y Salatin it i gfpithelial
dif®ct|y4Pnto Nmmma&mdselavm ofN | Epithelial
lacf9 vilt y 46The M?Ep:r afoen clan Ae |aREEMI| s Celating h}N anyEPithe"a|
coB¥en) erff r putMale florMedylip e aﬁy i REGM | ofelalin HolN s | Epithelial
i n?bp“ artband Mals He Medulla A REGM Gelatin N Epithelial
22 21 Male [ Subcapsular A REGM Gelatin N Epithelial
23 21 Male Cortex A REGM Gelatin N Epithelial
24 10 Female Cortex C REGM Gelatin N Epithelial
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adm ni stered together with other biologically active

agents. Adm nistration is preferably system c. Mst
wee@Botabd y, the site of adm nistration is cl OBET/US2007/021708

nearest the intended site of activity. In cases when a

subj qo1213 ufThey datdf iN@Mattk BRekidhsy RN PoellfcabRli®Mi&d from a donor of
adnm ni stration, such as intravenous adm nistration, is

Hyere F gaderviy wllas isaltedhsingyatiensizsowsb mediafyrmatioan prqwture
{hgitoRY pﬁﬁ' e'éée%d%&ﬁgmén\?\%li‘ﬂm@i ¢ b4 &'sﬁwyth?t%dn\éggerived cells
cell popul ation w1, en adm ni's ere}:li, m grate or
dropwalueble soinermif celtsi fesuse in edirbasodahghmes. i n t he ki dney,

in response to chenotactic factors produced due to the

'g'l!ﬁi .phschem c tissue that can be treated by the

iF:ne o]ydléng the invention includes, but is not limted
Kilney-®reaived €eh €rpath Pdiditial The net hods descri bed

her ei rovide a .reconbi nant pol.ypeptide qr a.drug.is

i iR ioies- R SCRIT b en BRI Maeesied iy Gt e able to
hBiattl sidni fidah OfuntersE bélR.in 4 Beorihe/ PEHY is d @rifkkiofl fdd eheCPelopment of
he adm nistered to the subject before, concurrently,

?J]”gﬁ'feﬂce‘i'elltt%a%‘?fm nistration of the cells. In one
pref qoie BRILITRNA celliGele §EAII BB cARHPSRE 'ngtﬂﬁgks in REGM

drug gronntes anglogene3|s, vascqlogene3|s, or
orMaqeMhand caliwed it in Yhsarpercdinbide dstls yotleypespgaddaenyR2-5 days. At

5 . Ay o

et aBI ARG el DuRE P4 AR VA fleadldal B At Mnfient (Guava

Eerbodbgren Haywvird, €A didbli popultatiqn wepequniidally pasvigel forlsGre?al weeks

S CXCR- 4 - f nt Lt . Which .

T soriee et B BT Sehestie e, AT oed ek lpratel Cakpisve areater

tfch&idlti’dhpobﬁlaﬁ@{ (_lduBlihhg&Iuﬁrigg e s'td’dly@iﬂfcei iﬁlteivgﬁtﬂtbﬁﬁﬁtticﬁf dbtuldﬁ@fsf Win(final cell
or era util c ascu nesi or e reat nen (0]

Vigknitplawmbes of cels PRIRAAR Wear inen lglatscon of a

ManMmebi g KofREYotHR! dn9ss, Galshgd W itd! 1?5&;?61}0 fi@dey et AR &ils, from

cells are (Posntlve for expression o east “one of
isglations @ and 23 wpre plggrepnto skagpasllowphir aizchRargrnight. dlfiasks were

[ ME: ' of Sox2, FGH4,
tﬁ%ﬁlédﬁlﬂ{mﬁtﬁgy’(i{?@g@? [ er:1gl§atl}%§si %%%ﬁ{f?rgﬁghet hods can be
used [8B25h dJeble 2tis 2 atmreary obthe geowain datal farixolatibus testedyi Thete was no
nd/ I C Lea n dal.ities. Fqr. exanple,.the
AR Dl TR e RO o PR L e o B skl cource, or
érggiendsad waisolite thesells.i N conj unction with treatnment for

tr andB1 Rt SePin PGP NP LB I oL af boh phssage 4 and
$heSeE | b eHoth debRkt@le apdfmadl wk(&&i)a/atlﬁss@ﬁgéu drarpasshdd RCt s
u

that have inconplete revascularization of the ischemc
area after surgical treatnents and, therefore, have

area .S ] ' a0 i ]
oA SN S A S B0 e

vascul ogenesirs—accuropE LR € et hods—of—te
i nvention ar ¢lsphtae shavs | Basgegedr &8s |\Gability £l e
Ki dney tissu¢ Jqopdrdi zggby tne jJpai §ef | perdgusion
supplied by yessel'§ thaggare poof, TATsEE $ f Ofg
revascul ari zatipn 51 11 30.2 98

18 48 10 26.8 97

19 42 9 24.9 97

20 48 10 31.0 98

21 48 10 29.0 98

22 47 16 28.7 97

23 47 16 27.9 97
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techni ques. [0113] The therapeutically effective
anount of the manmal i an ki dney-derived cel
w@opaloat4pon, for exanple, cells that are positPeBUSIN/021708
expression of at |east one of Eyal, W, FoxD , BM7,
BMP2, GDF5, EpoR or Rex-1, and negative for expression
of at |east one of Sox2, FGF4, hTert or Wit-4, is a
maxi iR Thukbeavesge.pepylatiantigublings S)el senesserdewesd 285, white the
é%m €Clabild & o he preferred injection route is
a-ren e maxi num dose shoul d take into
c o n Si[0E28t |Im mmhayskldrmyeienvd'deceueh;sre la sotiust growithi potentidién culture.

S e b e PR e BaBr ot ama

Kndnss Sﬁzﬂyoff the kidmguistueoras pfocessvd, bhdme raseising bells Wef’@duiltﬁféd for 31
he i.schem c renal ti ssu@@can be det ern ned

%qpa’arﬂ% deyoyinesyPReERAC bapopldaigld pn eximalsg 1R9ed0’ total cells.

ERGEAbR! ERRidShntthRne fHRfaputR MBSt cSIRGE 1 & ldb&?ﬁs s per person, kidney-
escal ation could begin wth Egrom mately 10

dearvadPellsnisedptad éymd@mgkelad% Wil beeuffigient mmgat \m gHlion patients.
Ty, ke BSRS I b :

LAl R B3RS Al Pk 00 o U1l 5o AN A5 o
ﬂmdpey derived cell population, for exanple, cells
that are positive for expression of at |east one of

l,, FoxDl, BMP7, BMP2, GDF5, EpoR or Rex-1, and
ngg‘lgﬁ%"for expression of at |east one of Sox2, FG-4,
Kildney-Derived Celd Suefack Mapmmmmd cally accept abl e

enbodi nent s,

gg% |r [8 ?é)% I ?: SO nﬁ%‘ﬂet{j ga %15 %ar?ﬁ’ﬁi ?,gﬁ,g Q%}@ﬁy—%@}v@e &¢jls to determine

e kirface hiark@r phehbHps. @ém%hﬂ‘ﬁ&ﬁthe Isb]@tlcft@ ﬁrnEkaaﬁm@n weefe expanded to
prepared for adm. njistratign [0115]

h
isat 1 et BisoasRd0 1 REGMON OGTKEH SR 4md i on ciideo Adherent

SR WRRY \bé%h@d ﬁrP@S%BH astacHel kl@tﬁ"]?‘rf;ﬁﬂ Daliceat 1% Grand Island, NY). Cells
conventi onal tech nlngues of iolo ul ture,

Yiere dieaypsied. Berdnifygsd and restangadrddn B%dlv/dwl% i BBSm. amoo@}manon of 2x
Vds I El.:ls‘ﬂgm?]htére %F@ﬁég?ﬂtaﬁe a tv?a@ ddeﬁ'r{r(?ec ! nﬁ)’dhte%&fcclgll @ﬁs%enswn and the

n the ski ues
ME(SMII‘: waethcubtedhe tHeidadk fat 343 mBwtes af €. e?ofammlcuiqatlon cells were washed

b | d Ed., ed. . .
i B Rt e i O] ot R st apgmicroticers

IFBSESISI an2B2dd by fldvecyitormaty. Fow babiedsadalysisnay partar@yd with a Guava

cadem ¢ Press, Inc., NY.); ti bodi es Second
I%a*mr?fa’ﬁ @wwqglfeﬁmll Iﬁ%*@@ @oAbJé E‘P@?@ ueh tp Gpargsiierigg the surface
hiekerhetiotyde IO shoWlifi &ile Br ot ocol s in Cel | Bi ol ogy, ed.
by Boni faci no, Dasso, Lippincott-Schwartz, Harford,

and Yamada, John WIley and Sons, Inc., New York, 1999
[0116] Ot her enbodi ments and uses wi 1l be apparent to
one skilled in the art in light of
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the present disclosures. EXEMPLARY EMBODI MENTS EXAMPLE
1 Isolation of Human Ki dney-Derived Cells [0117]
wleoosmissbgiman ki dneys were obtai ned fromthe NetT/O8Z07/021708

Di sease Research I nt erchange (NDRI,

d@ 3Ry kﬁhrePtg

phosp ate utfered saline (PBS

Each'fﬂ
medi

OM/g ucose

Vlt 0g
In

%91'1 t°he

Philedelph

1 fhe A nfike

V|trogen) in

to renmove bl oo
the outer corte
subcapsul ar reg

dalbri
o aEebt 1S

by,

i on of

II SSt

Mpmpagturgs

was—et-sseety
Fatalog pamiber,

ia, PA).

EB‘%&?@B? of kidney-

order
ed from
and

t he ki dney.

The ti ssues

Wer e

t hen mechani cal

ty3gi ss

RO lﬂ‘ltaﬁ]‘f‘in.é&‘l t)

re pl at es

until the tiss

S N

Pt |

utp-
LI A

ti ssue
t ube.

was then transf

The tissue was

i 5 BDthamingﬁnm

55154139 goad

manuf act uri ng pCREt1 cq

BDGMEmnmgawnmnmm&tures

cont ai ni ng 0. 25

Conit s

BB @atmitidny/

gd7ki 11 Ler

col | agenase (N
GrbH, Hei del ber

B3 N0

berva

T ggrropn

ore

it
Co7 T 1T 1t

is
r

eDAgc 16

di spase (D spa
Cor por at i on,

| n@Dahapo

BD<Phatih

5¥§038nost i cs
pso267m I lili

L er

hyal ur oni dase (

¥bb ase

BD! FRdAhi

Beggt i cal s,

| rvi ne,

Ca) or non-QGW

LA,

Dphammi

Tt ai i

Lo o
|=avav e e

500
50

units/mllilitg
units/mllilite

VUl 1

HLAL

CITAAO

P P(hramngqno

MO,

units/mllilitecDhyal u

M)lnenyanate(:El

greR)01-23dney}

deri ved

cells were al sa

S$15R4 at

R@aD"S}sEn@O U

PAR$4Fsp! [ 111

[ er

di spase. The e

EO105

AGTE i

ote_c

A28,

with

nhr AN

i ther

renal epithel
Wal kersvi l | e,
medi um ( MSCGW)

I UV\IL

CDaﬁbre

LIL] LILJ ur o

DePﬁ\anmnaﬁn s

AT IOT O

b3 ell gra

Wt h

BDIMFmangnM|

650268 ubes co

nt ai ni ng

the tissue, ned

tgqyand

BO @shih&h €

@iMﬁES wer e

i ncubated at 3

¢

P inger

§§§2 atr 225

At

F pm f or

1 hour. [0118]
for 5 m nutes

B

;min%\‘IIL
AhSA%at ant

nrl 1
|||u c T

pirate

Ul

0 xg
d. The

resulting cel

OBl St

Eﬁﬂﬁnﬁmugmen

ﬁﬁROBn 20

milliliters of

85§M or

95#2&6 suspens

on was

filtered throu

Cods oo B

B mgé?le
bcffh@

I ONn

5§%§ FACCONT

strai ner (BD Bi
was resuspende

USUT TTIGC

Eica

dhes BDrRh@mpgqn v

LIL| JUO

512130 a0

Itrate

mlliliters) an

BTG

BDl,lﬁladmagenl 5055748 f or 5

M nut es.

The super nat ant

[9GBBE as

BD' B ffingdnd

et was

5égy49el | pel

resuspended in 50 mITiTiters of fresn culture nmedi um
This process was repeated tw ce nore.

[0130]

Table 4 shows a summary of all surface marker phenotype data. All isolations

tested showed positive staining for CD24, CD29, CD44, CD49¢c, CD73, CD166, SSEA-4 and
HLA I and negative staining for CD31, CD34, CD45, CD56, CD80, CD86, CD104, CD105,
CD117,CD133, CD138, CD141, E-cadherin and HLA II. In addition, all isolations analyzed

were expanded for multiple generations (passage 10) and still retained their surface marker

phenotype.
[0131]

These cells express HLA 1, but do not express HLA II, CD80 or CD86. These

cell expression characteristics reflect the cell’s ability to evade a host immune system. These

data demonstrate that kidney-derived cells are non-immunogenic and can be administered to a

patient without the need for tissue typing or immunosuppression.
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[0119] After the final centrifugation,
was aspirated and the cell

t he super nat ant
pel l et was resuspended in 5

worRdogioksabers of fresh culture medium The nunmbeCT/082007/021708

vi abl e cells was determ ned using a Guava i nstrunent
( GJaV[@BE?C A 41§ Sthe SERAMAE Rl onsritk - tha(t:ﬁidhecy a&ived LR rfrom multlple
Etcian by isolateiundes verieus eenditions (Eablsul)tand eilk maigtein tlmdsurface marker
esqg %H(glpﬁ{d éﬁe gg%ﬂe&#fa%ﬁyégqﬂsaﬁ%n\%éﬂﬁﬁﬂé% stth a@%ﬂﬂﬁ and SSEA-4, yet
danficd emssmmanan,dmgzgwaohmumdihaﬂcem suchse 8-cadherino FahBy, kidney-derived
gﬁgu ations of kid ﬁ}ereﬁo Y ﬁ’@t . To obtt ailn 1 all .
Si g8 ‘c?fa“l? R seure &f cefl for pe g allogeneic
el thérhpies. t echni ques wer e perf or ned.
were isolated using twenty-four different conditions,
PaBle 30 Skifdaty OF Shrfde¥idrké ahalfsHMQYrdOREhMEHES). IPositive staining (+).
NanBb@LtQiQm [(§120] Seven days after isolation,

| ated at a seedi ng density of 5000 cell's/cn2 onto 2%
éﬁé onor
giedoe Ipuesepis el
In total, cells
fromfour different cadaveric donors ages 39, 46, 2 1
ki dney- derl ved cel | popul ations were a1§(§§§§ed by I'i ght

m croscopy and nor phol ogjcat é.,lldbd(,g rls,uz%s 5)| Eé'e ”

cells were observed. Cbnnlblenlly, art—tsofratton

cond rkave ARgMEenams colls with an epithelia

nor phebogy. (Tahlg.l) - Tabt ¢ #:| €oneH {iHonstUsed wo| + | +

estapl Tsh curtiures of Ki gney-derived Certf[s, [NonFGvP

gr adentenzynes Mo, GVP- gr dde Bnzyned (8 | bilsPasd (| +

pge Bladonor . years (FUR) |meopliel o dubtluies wpre | +

gro : . ypoXtar (194 S

dat alcihibd ust r at|@sasi hat ki driey-tartvied cet l|stgah pd | + | +

i soljated fromla donor of|any ade,ofr ,gender, [a [ as

i sol (5% d—usingHatgiorkgnigendy Noy W0, o di 47.939'%! atli %ns o 1+

cul tigge condi tlg@ns. The eqse \@nd+corsi sk entyl f | he + | +

i solfaiiton progedure shows that [Ki dneytdernived, CelTsS

are |[@0%0al uabl aheburce of | dell INg f&r g's 3q|T tel - hdsedt | +

t her |;s I\/PLE 3 Ki dway- Der|i yed4Cel4d |GFOWgh| + | + | +

Pot gritTat |_UJ.A| Kdmey=gerived cettsrcanb

extepshvel y priesagated ih cuylture and|are able to | = | -

generate signiffi cant nunbers of| cel I_s|in|a_shorf _tinme.l _

Thi s —a—erit@Pon—for—therdeveloprent of - egentic

cel l|cdberapi es,ys[ 0123] K| dngy-deri ved|cel|ls werpg- | - | -

pl atied at 5,000 celTs/cn® onto |[T75] fTasks 1N RE DI

VECGERSAENd cul tiNgAMd at 3708D || D504 clarbon dioxidel “Cellgq ~

\A/erec,5)|94ssaqu ENAIRY 2-5 days.- At -each pagsage- CE| s | -

wer countea o viabiti Yy Was jmeasur €a usStng 4 Guavda

i nsticwpsent (Gusnecatechnol egiles.| FHayward, [CA). ~Cell | = | -

aggﬁlgéau ons \NeTrh%ml():og&Eﬁlnnual_I) bassaged|fon segverpl_ | _ | _
E-CADHERIN none - - = - - - - = = =
CD105 Endoglin - - - = = - - - - -
CD117 c-Kit i i I I i A SR R R M
CD133 IJAC133 - - - - - - - = - -
CD80 B7-1 ND | ND | ND [ ND | ND | ND | ND - - -
CD86 B7-2 ND [ ND [ ND | ND | ND | ND } ND - = -
HLA | MHC-a,b,c ND [ ND [ ND | ND | ND | ND | ND + + +
HLAII MHC-DP ,DQ, DR ND | ND [ ND | ND | ND | ND | ND - - -
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until senescence was reached. Senescence was

determ ned when cells failed to achieve greater than
wo@r@speians at i on doubl i ng during the study ti nePCT/US2007/021708

i nterval . Popul ation doublings [In(f nal cell

¥xahipipisti al nunber of cells plated)/|In2] were then

cal cul ated. [0124] For karyotype anal ysis, passage 4

Kmepmwg@cm%h@iﬂéywaﬁw ved cells, fromisolations

22 ag[ﬁ 33 RIFA %a?t»ﬁfa@g eﬁgﬁ IIlll fal i? sapgan%i Ifl{?gd 1S

atta er ni fSomseel ggipg an RNA

@ﬂdcﬁmbd@he&?ﬂaﬂ;} K#i Qiagas Viat}:nélm,;@m)d RNQ\P\&%&]nté&i\bit}GS(ﬂmlcrohters
sunary of . the, gr a for isplatiaqns tested.

BRI Vel Rt oS0y 8 S Mo Eoe e i rndo

Bdkaﬁlafétvﬂml thé M@Aaﬂ &teriea@agdﬂfptléfreagemgA@)ﬂ%Fl};lbs@[abhﬁs F]oster City, CA)
ate the cells

%&5%@&8 naw&wé? $ RS0 pates ppbed Grfor Kgnispies Samples xigee stored at -
ZPcatyshipite PARGa&ALRANH TRASS %ﬁct@@ en@?@v@re%@%ﬁhﬂeﬁ%&%gnvennonal
a normal” karyotype at passage 4 and passage 1
PCR (imiymerasg cofin geaghier. BGRQW&S iperforahad an cPYpukmpleonsing RT PCR
oy S Goth Fiftedol D)

%QHQJS%QS% P4 i sol ati on nunber
0SS~ &F &r €NC pul ati on
doublings (PD) at senescence was 28.5, while the

aver 97,6% [0128] In sunmary,

Ki dngg’ﬁ)deé eﬁfé}eféi’ﬁv‘ya ey [ obust growth potential in
culture. Thas@edata can be [uS@skrAPraThialdug nui®ef 9t al
nunber of celHs—generatedfromonew Fdney.
If all of tIQFtﬁl dney tissueg was pr SEHAEEA and t hd
resul ting célexd were cul turled for PPHPZI9SAati on

doubl i ngs, (ga,gzwhol e hunan ki dney proghmAel d an
estimted LA TERIOHIERE]| TErs pHIBIZSA =

consi dering ehre—therapgedutie dn§ ﬂe!!s Fs{1 X
108 cells p ersan, ki dneyder | veg QQJ Sé i sol at g¢d
froma singlPexRi dney will He suffi ®PHAESKA treat 189
mllion patiGdhain-Ul timatelly, thesepHebdesAare a hijghly
expandabl e gp@fce of celts [for useppﬁ()@zjuggenel c-hased
cell therapi FMNPLE 4—Ki-ehey o Sur-flace
Var ker Phen@ﬂ) [0129] Flgw cyta 3 p :QESI ysis was

performed ofVRil

iffiney- der i ved

cel | s PBHAM4SAN ne t he

surface mar kpo phenot ype.

q

lel | s fr ®AHO13RAL he

i sol ations i

_Hﬂ,oﬁxarrpl e 1 wer

e expandefoiga Rassage

and

e e T o P 0328 =90er bon
det ached w Ypl E Sel ect] (G bcoPP 841 sl and, NY) .
Cells Sox17 PPH02451A

Gatad PPHO10860A

Six2 PPH10860A

CXCR4 PPH00621A

BMP-2 PPH00549A

BMP-7 PPH00527A

GDF5 PPHO1912A

[0134]

Primers were mixed with 1 microliter of cDNA and 2X ReactionReady™

SYBR Green PCR Master Mix (SuperArray Biosciences) according to manufacturer’s
instructions and PCR was performed using an ABI Prism 7000 system (Applied Biosystems,
Foster City, CA). Thermal cycle conditions were initially 50°C for 2 min and 95°C for 10 min
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wer e harvested, centrifuged and resuspended in 3%

(v/v) FBS in PBS at a concentration of 2 x 105
wa@edlols®isavg | i liter. The specific antibody was apkdpuS1007/021708

100 microliters of cell suspension and the m xture was

foﬁG\Hp&‘E)ﬁﬁ é)@leg BP%j@err Qe g’IQT gtPC T NUhizS Fot GABOH, ?{:k%aé performed

i ncubat’ on, |'s were washed wth PBS and centt
wsing @ABVE m&omﬁmpb@c&osy@bmls $calte A82868 5 Limpaoldercdf |cBNA solution

%‘%01 xrﬂx‘ﬁ{:l?ﬂ t@;&& glﬁ a??sag ﬂgx \;?gglré(aéﬁ&o%g tzgg\%thgg fgxoo sge\r/n)gs', Foster City,
(EA}?McunlB’rgtto (r@laﬁaaur'Ee? (3 htstrhcmgnse Primelagonegntkatiésiin.the final PCR reaction

Ant' odi es us rac erize the surface rker

b PO aAE o8 AT T AL i 6 orie e andait T cigobe was not
auﬁeai Sathpled ReRGUL bh 29619/ @bdrodel Sidrstade@ withleddfdium bromlde (Sigma, St.
ﬁheno pe of kidneyderjved cells. [0130] Table 4

ouisy M) yimages gyqre cApfired s 2968 UnisEAbl yigeackdtim, (Vi ricimational,

s&@{ ﬂtain@eg N@eq fgdap%‘gkh @Qﬁfotldwecaﬁﬁh% Z{VWIxfté?ﬁatigpﬁ‘]South
CD16 and HLA | and

Piergﬁpldvlgl )s Fat each gerfe@nalmgathe @mzPCRcm@ct OBGEcisgDREN the gel and
33, CD138, CDi141,
éﬁ%gﬁﬁég#%gé%ﬁgﬁhﬂgﬁpi Insdﬁrléﬁ{n, all isolations

anal yzed were expanded for nultiple generations
éﬁgﬁgﬁg& SP) and still retained their surface marker
Q’ 510131] These cells express HLA |, but do
not 8@ s AlHeR iddlates@rBiPzedrsh&dita co-ﬁEtEr&Qn@ chlble gene express1on profile.
expreSS|on chara?terlstlcs reflect the cell's abi

RETeRAnalysis pas performghen splatiennl, Frad &7-dAmorden H%t@qt ieexpression of
éaﬂ?tde{fdl&mﬁéﬁta‘ij géﬂe\{ﬁﬂk& ebLis, ReR 1 nSU)Q' FERY) RESH ﬁdﬁ’é@‘he@ﬁ@pmenml

be adm ni stered to a patlent wi t hout the néed for

geing guaekers(Brxg, Wi-1, BoerhoWahhrEMBiToRadhenn2], onDa)s metangphric
%Qﬁ?&gﬁﬂ‘ %eng PR QQ}%Q éﬁ L vt » egn@& deg Féf)ﬁfilg a%ld ggngsrtﬁaqbromote the

onors can be’ i'so under vari
s of oesnéphab Ine:sdl):h)amj(lﬁsﬂli’ r7) Inmaiditien, lthetelxpnessusmffo&me

5 Re REre R e &° Bicnal @ MRIREERRTEE Gt T Ry as wer

B pphemarkeBithat @ronlotd @A eepaiy Birhdvie albrapeiiticevatucsitl @Batidg kidney disease

&%ﬂﬁ%W§uth)ﬁ]@&gﬁdeﬁé}gg%F@S%%éegnc:LL?agisve sour ce

of cqbi3w]f Xs sH&®n inTadld R aR E!;Slaﬁor%%h&wécﬂ%fsﬁpé @;axes'&al@ k& Oct-4 and
4: Sunmmary of surface marker anal §S|s det er m ned

Rep) andﬂ@?@@@wexﬁép@fsmquhw@,@GFmaa pad &f%ﬁnﬂw&nena 17-23 showed

;%(ﬁmvg%kﬁ%?éﬁl\fgy{%x@ ren g&? ReddnY I%F )Cﬁ'|[ d FoPD € ISR o %ﬁ 23 showed
was extracte romce romlsol at1 ons )

postivd edpresa®nier Eyg-lafoRNAand CXCR-4 and negative expression for GATA-4.

Isolations 17-23 expressed EpoR, but did not express Epo. Isolations 17-22 expressed BMP-2,

BMP-7 and GDFS5. In addition, all isolations can be expanded multiple generations (passage 10)

and still retain their gene expression phenotype.
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extraction kit (RNeasy M ni
CA). RNA was eluted with 50 mcroliters DEPC-treated
wotsn4apgl stored at -800C. RNA was reversed PCT/US2007/021708
transcribed using random hexamers with the TagMan
TSN 65 SulnhBRSEH dehl EPRestiBAGRMNsR, PARRE 'eﬁ&es@io‘iﬁa‘im ¢ expression
SN@trdeQrﬁlﬁﬁedgé‘é é@engéﬂg ﬂll‘?crtlo}guﬁﬂ b ﬁeve%%‘ f@:{ evelopment).
E,sdﬁvolved in

viloPih
enc% ma(ltljc%ks E{;ln%gem? ﬁmﬁ;{a aggé%%:é
n?%' stu 1vag§rn r?tﬁ)a ncrns'eja('ﬁ/e%g 1)11%3} N eta I orelsr% & %rﬂe Wal

using RT2 PCR primer sets (SuperArray

Kit; Q agen, Val enci a,

B| OSCI ences Corp, FredeHek—MND)y—Fable-5—Prinmers used
in the study [0134] Pripers vvere m x?s la\‘\llth 1
mcroliter of cDNA and 2)% Gt-on] cag)iép. ;295“’2'35 %':"n
CR I\/Iaster M&(n(:gulf)er ayBroscherces)—agcordrrg—to6
||cun.u cu..L """" Strwetons—and—HER ‘b&S—ﬁE-Ff—err fred
bedoRlg an Eﬁ@hevé?of,,heﬁtm 7000| ¢ysttemtAptl | edk Bijosy|strersh | +
Foster Gty, CA). Thernpl, cyclle, dondjti,ong r
Rexilt | al | Fargomeopteny 2 nip tapd 95t lf &rl 10 ni nﬁ Fopet 1Y
34, cycl eiarfi}ﬁevgo?r%} for 15-sec and [6Q0C for (1.nin.| For -
GAPDH—PFCR Was performed ugimg PDHprimmers [frofm
#ggpl | ed Iar@@@bm (cat#=~ 402869)| I m crolliter ~of "cDNA
sol uti on _and Arrpl | Tag| Go d dniverspl mix PAR_ | _ | _
T ; E; elopme, d—B‘l Aokot Cact ar (h+ CAN
OSyYy ST, T oSty yj
gL or di NigistePdetpshtast Ur lekp $nbnstriutt | ods. |Prijmdr | + | +
concentrfation in the fipal PCR [eagt on. vvas+O. §_ + |+
Adheing hp | jney deyelopmepth + et B WBHd gnd reverde priner and
ts TadMaRnPi-aRemeMas: Not yRtded. +Sa#p| esk were [r4n| an | 280
(WV) agarose gel and sfail hed[w tjh,efni di um oro €
WEi gra, |Kidney devpigpment, MelD) aed Ger® cadi urdel Judihd a t
67 Uni v lgneyéqvg{opmerlp,a(:klw\ld Tké %‘ !r\%t e,r n[?tl %?l \D ﬁqUt _I:Ll'
dIIIIICI U, NJ ) aliud a1 Ldal =T girygtjl a1TUttu it LAl A
WYR | nt j@rmadeie@praht, Sout kb Phai| nbi|elod, N) .| Noornegch| -
ene anal yzed, the fina] PCR product| was éexcilsed|from
e gel—dfdtarget—sequeteNAadPad¥Pry r Nog 18P IDAL ~ [~
SAAWENCi [ReselR - PCR Anal lygd $no [ @330 A ko C6lNb |i &P| 3t ¢s-
anal yzed] showed a constant [and stlabl'e gene exjpr egsi on
FeH | | o |ERTRCR anal ysi SNopaD pedflovonednen |ined et | dng
&cp% (ém% [-23 in order 1 JNgetNch:t&{ h?m?),ff Ngsm{)gn.,ef +
edrty UEVEI Upllb‘lll dl geri mal ReT Ura, REXA= L7 SPRZ,
$okc4, hTlerdderm ki dney delved oporembalnogenen manere | + | +
Pax-2, W-1, Eya-1, Wit-4| BWP-7, _CGadheriin-1 1,| _ | _
FSXG ), |||:|.po(u|étp||| H—eSeht "l‘y?f"l erer+rarkers (Pa 2
the suryvj vaI of rret anephri ¢ mes_gnc_layrre_'_( BI\/P_E_ )q_ n
BMPAI t | on|Reroetectiia nr os s oNDf NGt her ND | ND
GDF5 Renoprotective ND | ND + + + + + ND | ND
BMP7 Kidney development, Survival [ ND { ND + + + + + ND | ND
[0137] In summary, kidney-derived cells express genes involved in early development

and kidney development. They express markers for metanephric mesenchyme and markers for

renal progenitor cells. They express endodermal markers as well as factors involved in renal

repair and tubulogenesis.
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devel opment al genes, such as endodermal genes (HNF3B,
CXC-R4, Sox- 17, GATA-4) as well as gene markers that

w@e@sniwIs enal repair or have therapeutic val uUBCT/NS2007/021708
treating ki dney di sease (Epo, EpoR, BMP-7, BMP-2,

GDF5) 1oy4¥) © Iﬁ‘%l}’tﬁ@s@ dafa ALABAstAR (740 Rie r%’ &'nml:@f‘ls gre daégllrce of putative

|solat|ons showed positive expressio
Real-proggnitoriselisthatican bk pred fag |C©1ﬂ‘rbﬁS@d th8opits t(F}@mt dnT@RlT damaged
| solations 17-23 showed positive expression
?Eigey\ém‘iez W, Six2, Cadherin-1 1 and FoxDi
Isolatlons 22 and 23 showed positive expression for
EXAMPLEG6x- 17 and CXCR-4 and negative expression for
23 expressed EpoR, but did not

TA
f@ °4Fa°E’p‘c§“'fe§'8F§“aJﬁ‘§ 17-22 expressed BMP-2, BMP-7
and GDFE®) Imdmwehmn;ellabvhrelsﬁ@iqatolcomﬁst@ﬁlly phﬁluea«la@mdﬁdctors that

nul tiple genera e and still _ retain
rerﬁma%déﬂglré&eplﬂé% ?}ﬁgrp 3%%@%%)/ &°TES s thifaReyti peent for treating
B8RS dieRdeessi on anal yS| s. Positive expression (+).

Negati ve expression (-). Not determ ned (ND). Cenes

t hat [PldMt iPessagrs rellg, %cawsylaa@velﬁc?ﬂméqm seggiagrt 1,000 cells/em” in one T75

&‘s\éﬁ%o‘i’é?f&ﬁ Nalh Kﬁlﬁﬁg Wﬁ\h ifiRGE R?G Uéélﬁ%veﬁé AMGded at 37°C in 5%

eve oprrent eve oprent Vet anephr
mmmmdmlAﬁmpk@neht(dVBur)e thEmddldmrwmlchanga@wgaesenm -kre¢ medium

§]ﬁ\ggfgfg]§)8v[% ugose, @f ibco rb\rqlg/g Y\?f\jQ/{)cPvnge ds(ejzpue unry\é é%xﬁ{;na}: penicillin (50

s Anthigerpamisireptomlycit Sdrmaickogtams/rhillilidef} (Gibeo§Lunddiinther cultured for 8

Ei dney-deri ved ceIrJE% express nes [ voI eg.i earL}/ . .
100€d, SRy WY (ﬁ? at Bl{:&ggon centrifugation

mmb@os{gffefsma%mw%d&-weenchyne and markers for

renal E“rogenl tor cel]s. Theé/%express endoder

mar kdP541ds Gilp weresvashid wilsPBh vigtched uping f*@ﬁ%llhtweﬁapw Select
gﬂgcot) YR RARE %v?iﬂhsa (fu%rg’ Blstrierk @til?alva Tti:chﬁélgéig?t}ﬁyward CA? to estimate

nonstrate that ney- derived s ar a source
the mamb&r@f celsan eq@hnﬂgéﬂ i Wsong %@tCﬂlbgltt ﬁatteoammbws URiende Bintechnology

ﬁ.@% Ie\gesr%] 21%5 E%&%%Lbé%éﬁggtf&ﬁf\% l'i;l {%g %'o ?{5?09 §& ?issue inhibitor of

vhatallgmolsm@@lB@]IMlRi-kjrtdsyuedahlbmad)f metalllspm&nmwsh (SK/IMPt-Z), platelet-derived

el enen e B B Wi P K e Pl RGP E ot srow

facloh &l@@ewsiccﬁba@ﬂm giloGith fat ®A{FGRY), KhstaRY ertlo8RBE @rowth factor (VEGF),
0140] .Passage 3 cells, fromisolations 17-21 were

eragiacingingepitsomel@ravah fartor (HA-EGHD, mompeyte shametacsic grqteja;l (MCP-1),
Cﬁﬁﬁtgﬁl?g gt(ﬁ @js g%eéﬂeﬁkxﬂ‘ g }Illi &Y, thistoringd i £585d 3R E6F o), brain-
derived neurotrophic factor (BDNF), stromal-derived factor 1b (SDF1b), cilliary neurotrophic
factor (CNTF), basic nerve growth factor (b-NGF), neurotrophin-3 (NT-3), growth-related
oncogene-alpha (GRO-a), interleukin-1b (IL-1b), interleukin-12p40 (IL-12p40), interleukin-
12p70 (IL-12p70), interleukin-11 (IL-11), interleukin-15 (IL-15), matrix metalloproteinase-2
(MMP-2), matrix metalloproteinase-9 (MMP-9), angiopoietin-2 (ANG-2) and human growth

hormone (HGH).
Analysis of trophic factor production.

[0142]) The secretion of twenty-seven different growth factors and cytokines were

analyzed on isolations 17-21. The results are summarized in Table 7. All isolations secreted
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carbon di oxi de. After overnight culture, the nedium
was changed to a serumfree nmedi um (DMEM | ow gl ucose
W@ oBoeuIs 0. 1% (W v) bovi ne serum al bum n ( Si gped/S2007/021708
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TGFa have been inplicated in renal repair.

Ki dney-derived cells secrete these factors at el evated
wa@nasoeiass stent | evel s. Therefore, these cel | SPEr/@S®07/021708

val uabl e source of cells for use in therapies

WWWQ ki dney di seases. Table 7: SearchLi ght

ti pl exed ELI SA assay anal ysis of trophic factor

Kideydderiyad Cletbﬁrthnedewsmrédaffdﬂt s. Isolation "Mdia

\(/)\nnlt % o[Lq!&éon g%ut‘% ér)l |51 Si?lg% ?eg?%r%%élggg?e%ﬁgﬁ aneaultﬁllQeed for

RteBguaNNg/ofgah tissue Kﬁddey(-lclerﬁid celld veer8 gloamlog syrtastidl ﬁcﬂyester scaffolds

shown .ar _B%he avera e of duE %ﬁate neasur ement sEXA
t Y§ld Fesye ??%@r@é 9t SO the basicrwilding plopk @é’&f‘?léff‘aé“dney tissue

syt ddinglfpligations. @ significant need for basic materials
that can be utilized for reconstructing organ tissue.

Ki dnelf14fdr iKidepycdsrived by wergreomn Qmsesgrmltmbtester solvent cast films. 100

ﬁJ HERLET 357 ofl)ﬁlé}ggloﬁ 9a ?c!t(ﬁ]gtdo}? Il!ie{z ‘fﬁc er : g?%f@ere prepared. A

t serve a asi
5( wml%yolvmssmt@n giap pepamd byadisdoldeg 200nsf. 35[65]B(HJ/PGA (Ethicon,

§<c.) %fg éltnﬁ?relrct%llslcgsit\e?%rle459c[ 1 }Fe?%rlamgge%gl (Bq 4y<?10xane anhydrous

ven
@ﬂaﬂryc(}@ PHiwWaKeeS WfI) ﬂ|7&GCO Fﬂm@ Weﬁﬂ cyia(blylpdﬁing(mmﬁ@s of polymer
films were prepare mer_sol ution wa

wigiearcate 1) xdidden |NAIr%EPilé p@ly’aﬁth@sm@e#’em Pehes (@flwr §@ﬁmﬁc

AR, Ph§. I\U) (inherent viscosity = 1.45
deciITters/ in 380 g of 1,4-dioxane, anhydrous
(Al drlot46) Dwamﬂre@eteWS)/ Hpols(epsiion- cmwln@omoeglrMﬂe)t@CL/PGA)

UM NSO L B MBS 0ot
?g]/,/gg}w (I’EjltluconPSOmabﬂlllegﬁJ) (AAgrent[vixtdsody =11088 cltmiénhrﬁg(emge in 380 g of 1,4-
15158 BB, TR BLEEUTE A SHISSMELay poing

S0likkison Mv?ﬁxepioﬁﬁﬁh 8Atol V0 4115 98h WATGENE solthethétitene Petri dishes
PCL/ PGA hi con, Sonerville, NJ) (inherent viscosity

@ishergpiensificy RidueehgPAh) in 380 g of 1,4- di oxane,

anhy | dr i ) G

der o 04 MR SRS Py ot i reLron)
Sloisurdroprepared A 00 wi. % olymeNaluEiehvap piepared by dis@ivieg w9 g of 45/55
F@I&/ﬁl’}r\d I'}ceosn clErégnrg r,r@g /nE%Ierfltlv?sbos?tlyt—t lsél&u el llters/gr)am) in 360 g of 1,4-

mekam(e mydrm(wcal Iﬁlﬂt)vﬁllﬂ&e CWI)gﬂt y«m | Eigs WEE4P& pouring 5.0
were prepared. A1l ymer sol ution was

rlab'a%s@a 2i§y“18}1§%f6f’(/1?°r11>g“%@°'§“‘2ﬁ ormsi-‘ss Lpmm petyerenstigie Fstii dishes (Ted

BARBAYI RddRing l\@)\ (i nherent viscosity = 1.88
deciliters/ in 360 g of 1, 4-

[0148] 5 mm diameter 40/6 poly(epsﬂon -caprolactone-co-L-lactide) (PCL/PLA)
films were prepared. A 10 wt. % polymer solution was prepared by dissolving 40 g of 40/60
PCL/PLA (Birmingham Polymers, Inc., Birmingham, Al) (inherent viscosity = 1.20
deciliters/gram) in 360 g of 1,4-dioxane, anhydrous (Aldrich, Milwaukee, WI). Films were cast
by pouring 5.0 milliliter of polymer solution onto 55 x 15 mm polypropylene Petri dishes (Ted
Pella Inc., Redding, CA).

[0149] All cast films were loosely capped and placed inside a fume hood operating with
a velocity flow of 100 ft/min for 4 days. Residual solvent was removed from the films by further

drying in a vacuum oven (0.1-0.2 mm Hg) at 70°C for a minimum of 4 days. After cooling to
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di oxane, anhydrous (Al drich, M| waukee, W) at 70 OC.

Films were cast by pouring 5.0 mlliliters or 2.5
waorRdoBiokisper s of pol yner solution onto 55 x 15 POT/US2007/021708

pol ypropyl ene Petri dishes (Ted Pella Inc., Redding,

t1{1 chfiile, Rftns WL

A, R L6 401 90 ) g oo

femipens tuye rlélnpsrwaqnaﬁed airArigd) wwshed%lpxﬂlgﬂwmd cslid fidrh Golaviess 17 or 18

[e [ | v 20f / P

PRERRE b R Rar o0 s DA #ﬁamhfg; bR flays
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, 4-di oxa anhydr Al dr ukee, Fil ns

Jit S U PG SR CLT Sl b Etersbeols ot yrr
sol ut[opsp] ONfsSlafdsnsX 7 1951%@@5&‘195@9% oﬁ%ﬁﬁéus‘%§aﬁ§ast polyester
é\g?ed Pella Inc., Redding {: Al cast fil

seaq ywwrigedo bl e epﬂhaf@@df’ h@’ﬁefebaeseci spafolds wported the growth

r v

?l 1%&381'1 gfoh a}zeé I\?Jea%?itl&g Stflér geé\{rr\{{)ﬁ\:/“cél cf%&?gl%n{lérﬂaoﬂ?ﬁi{l[s ve’q[r)e lifted from the
¢ammg‘ﬂa$h ahhijé mgintaining ¥ eetlroenodayenstiuCtute. (heserkidricg)dedited cell/ﬁlm
cegnsiXen B BoF b e s G0 s R o
100% et hanol overnight at roomtenperature. Filnms were

then air-drjied, washed w.th and cel | m
i sol %bé‘hg' é“i‘“'ai’fyfgﬂm?yedeg’é@g%%‘%%ﬁes OPﬁéf?f’F?f!t i‘%}sm%\t 5000
celI's/cn2 in REGM angdiWrigh €0 adcagfb pOr [4-9 days.

Anal ysi s of ki dney-{d TE m|pol yest er
scaffolds. [0150] I bicg;;fialgb égéggggeﬁg cultured in
4

e |-=

REGM on vari ous sol veni: tTpo ns, as
sunmari zed on Tabl e ?c.;: ;Zﬂ%w, 50)’4‘6?%35 GA- based
scaffol ds supported ‘:.F—m h t cell
nmonol ayer. | n additt :lj.,at'L HE bcla‘:é,ﬁ? W E8mbi nat i on
constructs were lifted fromthe casting dish, while
mai ntai ning a cell nonol ayer structure. These
EXAMBEEI8ri ved cell/fil mconstructs can be used as a

heet s in tissue engineering
lg.meyi)gﬂvgq]galtl%ghﬁgggles% ¥y of ki dney-derived cells
t est q0131p Widdegrdefived dellfi®an bEXRAMRY Bt fasdibelmaid pasdgY 6land then
Cel | Tubui ogenesis In Vitro 510151] Ki dney-deri ved

Eigirpted i peeleRethirasiopastade call4nililierds ageme 1 gollagan solution

édﬂ%ﬁhxﬁ% béox rﬂ%gsh igot@ nﬁu@aﬂgmnﬂ&érkcmlraﬁ %&h%lo s, %Palb Alto, CA).

104 cells/miITiliter in"a type [ 'agen sol ution

@dhtlmswpﬁgw@@% b plated ento z@l&cél:BllszIecﬂ mgcretwslrrmrrmrariei fTbe collagen/cell
' I

IS e SO 00 N A2 B2 S o1y PR s Biow the collagen o

geiremt then crdtuier rmedBum Tsi’asldexbl Cedlg ere/fedberyd ddys fa 7adaps. t Greday 7, cultures

z‘;t:{g Frls%c::zf ﬁﬁltl g%y{ngra%%g?%nggst c?ﬁwpatocyte growté fz%?or ang ?urth%} crultured until

o +
S T

tubulogenesis is observed.
[0152] These observations demonstrate that kidney-derived cells can self-organize into
tubule structures in vitro. These structures have value as building blocks for kidney

reconstruction applications as well as for developing drug screening and toxicology assays.
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gel and then culture mediumis added. Cells are fed
every 3 days for 7 days. On day 7, cultures are

WO e@anesdosv t h varyi ng concentrati ons of hepat oRgT/€52007/021708
grom h factor and further cultured until tubuiogenesis
EgA®Ppier yed. [0152] These observations denonstrate
t hat ki dney-derived cells can self-organize into
Kidngy-Desived Celly for Drrpg $¢rte¢rung mdTexicalogycAssaes have
val u b
ol 1L o i gy B KR SOl (K- REY oMBRARTHTHEN o discovery and
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l8ght ilfhﬁssz;opjr ok efbu&gmeas aﬁd thé ﬁ)rﬁhSﬁ(ﬁlYOffby&l?lﬁﬂg ﬁat‘voﬂce 8t fub@es. In
rlo mal | nol ecul es
ft}q@ﬁ%‘g%ﬂ & E%F’adgfte‘ii"é?f‘é‘ﬁfn G268 el PP mefods descrbed in
gnne the effects of the various conpounds,
i ndividual wells are analyzed by |ight m croscop&l/@for

t ubul (B4 e Sfidneyrigrivadecellneande |Cb]ﬁ1r@£f injgr9%ryeahl fagnag pilggenesis can
t
A el'rq{)&l}?éfédel% th%;1 Racais dr a/gﬁ]?usv\elrlﬁ&%dgﬁ{a s%ll%@:ﬂ% cﬁtggr og)lfgerent growth

s I n €ach 1 ndivi usi ng netho
faptoBeadgtugs Bay ot eskidiydivayeddeH |tubel:bgc®ISis sn¢bmandhing as well as

cul tur in.a.96 f nesi be

bt apte By RuCotiRur e BN 515 B BRER el Effre2pror2. an

wRRkhlatiel (ﬁ’(thﬂse gehes garelditshHiidr iacreasgd ﬁ)l‘Mllh f(f)lﬁlﬁtlﬁl’( SAindrease in BMP-7
uce k|dn derived cell tubulo

e AR arig T e ) ey e PR BV hE damaged

1BMiZy/ LilBMisela dédafke ulBM?l SrRBRREOST-gknedkr3ibh é&féﬁi@és‘%thanhlbltlon of
An Up-regul ation of these genes corr elates W th

WhilpgeasHtion YIiPEcIas Nl i2dh decagasqdabplisy 0 therfesgime fo glimyate kidney
Rpggests that the test drug will pronmote renal repair

by increasing BMP-7 in the damaged kidney. Likew se, a
down-[PERPlI dn pummay, exbloeptean ﬁﬂﬂdg@héerw@ relsabiity to form tubules as well

[ k.o
ngflé‘ %! ?(elts? 3 X\f%lg[P \Ang({%ctﬁgeé algd’] elcr: Iec a‘g &%nﬁetﬁ §pp?ntum{yhto develop a
mce/st drdg drgcdverysamﬁ mxliclozy lassdy eMtform system. This assay system will enhance the

research and development of new compounds for the treatment of kidney disease.

EXAMPLE 10
Kidney-Derived Cell Multipotentiality

[0157] Kidney-derived cells are a potential source of progenitor cells, capable of
differentiation into adipocytes and osteoblasts. This data demonstrates the multipotential nature

of kidney-derived cells and further illustrates their characteristics as a progenitor cell.
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repair. [0156] In sunmary, exploitation of

ki dney-derived cells ability to formtubul es as well
wa@soosles4expr essi on of BMP nol ecul es and their PCT/US2007/021708

receptors, offers the opportunity to devel op a novel

drug lgi OMGF leéﬂiqtl&t agégkéj gMn ecpl:eq‘lg Eﬂhﬂp acﬁﬁﬁ?rgg HREGM in 5%

Thi s ‘assay syst énce e researc
@Oy &t J9pertliuof fon daweclobqiom eing f:ltmmgctdte atipegnitg DMENI/F12, 3% FCS, 33

Rt bR T o iRty SY poiale dnsi L gpigrogolar
@ @bthhdhe, DS miCrogfamiim e atnq:lhotéﬁblhiB afiP2Dmali@blar IBMX) or
di fferentiation into adi F’t“i‘ tes and osteobl asts, This

efitos T MEM 20% sk 2 millimaltsesiottiateid, 25 anlimgfar B-glycerophosphate,
K00dRRYmEIBF dekBethRohs aalgh AdHombBRF gluta h#&%ﬁ%?émsﬁtﬂ thedium. Cells can

characteristics as a pr ogenl tor cel
br quitarred o amadgitionad 3 axesks withimedium @mh@@@ eeetmsscoeé days ghen fixed for 10

T I 9 I
PR AT R B ST ikt Ot
B®bex; t: ammpmsm _metIiS min.;ﬂstﬂmbbstmlldﬂntiﬁmb}(}ﬂkwmaplm,splfn@@e assay
panod hmﬂ%%ﬁijlﬂqeéﬂiag‘@%eﬁ s s dex?'&ielt D08y milifer Naphtho! AS-
WX pliospHagy (SigaidX)an0 R ntilinedg Vg1, (nDl\IENblaﬂ.ﬁ‘}@-ECE(pI{B 2. Images are
milli Iar orb| acid, 25 i ool ar
PapHIRAK g‘é’ﬁlﬁ%ﬁ‘% cagisp “r?&ﬁ‘%?FFBn tp WMM%SE iyerted
,%Qras@&mmm Y HRR 136d asH cfsfﬁfv@EEdn%I in‘afffe!?é‘%ﬁlihﬁ&m aséRk| S

can be cultured for an_ additional 3 weeks with nmedium
exchdAb®l e oy thieecwesis Maadipogershmedivadadippeytenoanibg ideatified by the

L O RS BB 5 S Bl
BBR)y- deowecl]_@llm After Qgeccwinka 8t esteaganid Idedillrhfdseadblbgts can be identified by

fﬁnl ﬁ%@ﬁé%@%}@?ﬁﬁ@ I’}Bﬁ{)s%ﬁ %as t %? cgrg ed alk{dn(:)édenvejj cel& qowth in
REGM@TlﬁmS/ mlliliter Naphthol ASMX phosphate (Sigma),
d | | I nol T 8.5). .
g A2 88 o TR B prcHs ey Tt Y apa ey Gl die otenta
propiRet @s,tc@pabld\biigetferdntiad S infe \RseEwb QMBAd: 8811 lineages, adipocytes and

m croscope. 10T1/2 cells were used as a positive
%%fiﬂbPaé‘IS iThesgireliseretheriong bipurs ohgdls fproemd regpgerationapg esdl therapy

Xi% %‘lp adi pogeni ¢ nedi um adi pocytes can be
entified by the accunmul ation of Nile Red stained

i pid droplets within the cytoplasm c conpartnent of
EKéMWdE\é derived cells. After three weeks in

R e B 8 Sce act [vi ty s conpared
to kildHEY- dbrdedstssREIL/RG A ( Wrh diameRECHmoN tlyckn{:se)lﬁm}s Were seeded
Hﬁ@mé’ﬂ klallgegsdeglgéf cieiléJ ( lt()'b%bce%lh/gr\rl\lrs) ! 5] gl‘i-ltuléelddlg %G‘i{? Iiéamebrex) at 37°C
and 5% carbon d10x1de for 8 days (as described in Example 7). The 35/65 PCL/PGA foam
scaffold was prepared according to the methods described in US patent 6,355,699, incorporated
herein by reference in its entirety. The cell/film constructs were then removed from the film-
casting dish, stacked into three layers and applied to a 35/65 PCL/PGA foam scaffold support.
This construct was then cultured for an additional 24 hours and then cut into 3 x 3 mm square

pieces prior to implantation. The implants were then washed with PBS and transferred to a 6-

well plate filled with PBS for transport.
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progenitor cells, capable of differentiation into at

| east two distinct cell |ineages, adipocytes and
wo3tsoki4ast s. These cells are therefore a soureer/v§2007/021708

cells for renal regeneration and cell therapy

app! i16#42) ONhe inhRANEWEre LdbdSh ARSI DRIaHRE bFRLbIly in the dorsal 1
Tubul ogene5| TN Vivo e[ 0161 Thryeebf:?S/ 65 PCL/%’lnt e(fdsa ateral

thevadicdwmbas regiorpofiigIPhnied ndale SCIP miee (Hex Ehase S§HA GRI1T$C strain) were

@H Q?d;%(qﬁ E.Xﬁ%g\}h{ tg-l %r?délkﬁyg ]agg %%Cf\k%f%%gr“% 191plants were placed

olieacti SIEILf mpus8. Tavy skifacivas cdacl goproximidzlysphme i’ )engﬂﬁheere made on the

NSl Tk R TAE T e .

¢rAGigINtp EHegfaBpdtel éliagickesh With aﬁemeacher dide bftte IAling, ethe. skibhVas then
cell/filmconstructs were then renoved fromthe

FPpated Somge urderlying copneeityeitisgus t9 makes fmafldrogkedrpgd the implant was
PARRLIaB6L 16 niin %%Aﬁﬁo ﬁ’&%@’% Ferraatiadifiohdvay E’lggérdtvv1ﬂ1-r%lﬂlrf'f3%x 7 metal

construct was then cultured for an additional 24 _
weundtahipn Afier 3i wieeks, Shedmplantn veueemovpl fewre thepsbaytaneais pocket, fixed in

R e S

:mdavslpatedl by ﬁ)ihﬁﬁ(}logfktelsmg]hghtnmmos@pg teshiiquesaneousl y
| at er al

tnor BT Rty el dstioracy BPUE Bke Rty e ayers o e

PEAXileh These HBulds SRWeRG didtinad epjtheMal ®alPatdchaée thniehO Kidney-derived

Taco Hudsan, ..and were 5 weeks old. Two

¢ v@ﬁ%ﬂf@? Iy de] dﬁf%&%@@@f@%&@@x fiofouRgd dense, tissue-like
dtAeiusd. A 2ddiBSE RiFABRIGeBIR Witht tHEYdath dtigRHdY anpBEhesis and the
made on the dorsumof the nmice. The incisions were

formation of vesquloeRebwenis.over the |unbar area about 5 nm

crani giegiO 1k Elﬁ-mﬂﬂjg prﬂxtng)ﬁ kﬁdnle?%h CleRSh1s Mhhdd tﬁlﬂﬁ e Qfhctures after

either side o e skin was t
sppsuratos if mmmcheemndmérwl Tlag abdriy eCkidney-derissirells © respond to

T ot S5 T ek e v PGy B0l e rna
Sogafidr mntrb of%héde&%llﬂ Inaddition)\eHerndllChigpsed idfotty foam\MKﬁds forming a
' ant s re renpved fromthe subcutaneo

t he |.
BB S A prorg SEIpaF T, B HAQIIHOaY BYlty Af Kidney-

died 89RhS NMRGr bﬁlﬂ%ﬂ&k%&rhe&ﬁmwlﬂ&ymw@ Qfd Btimately for use
(H&E) and eval uat ed by at hol ogi st usi ng |ight

mmrﬁs@@ﬁﬁyew@qﬁﬁn&]@m&wat{ooaas] Ki dney-derived cells
formed tubul e-like structures wthin the [ayers of
EXAMPiGA12i I m These tubul es showed a distinct
epithelial wall and a clear |unen. Kidney-derived

Kedney-Derived Cells arg Renepriotestiy sivakmisiabiModelp oE Reral Disease

gﬂ L?tﬁﬁér U ll?&n flb@lﬁbcr?ﬁp c%%resg? aelihl'ogﬁig Yot rf {hﬁt\f‘l\ﬁﬁt@%?)%elﬁ(?mplicated in
tehd rémarrané rdgemdrationdsea fighmple 0% sTiereford, wum kidney-derived cells are
administered to an animal that has sustained renal injury, the cells will produce trophic factors
that protect and repair the damaged kidney. Kidney-derived cells will be tested for
renoprotection in three different animal models of renal failure, drug induced injury, ischemia-
reflow injury and ureter obstruction induced injury.

Induction of renal failure

[0166] Ischemia/reflow injury will be induced as follows. Mice will be placed in a

clean cage with sufficient water. The surgical area will be prepared by clipping the hair. Mice
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formati on of vascul ar networks. [0164] In summary,

human ki dney-specific cells fornmed tubule structures
wa@bdaos4Egposure to an in vivo m croenvironnent PCTN82007/021708

ability of kidney-derived cells to respond to

(et Q?gnvwemnts@éum ane Iw?m @élgurmsém&ﬁ Y JJcias%nC‘L%L&étory, Bar

o formtubules, further illustrates the renal

Hetbge Matl@b \Mnlébm@stbﬂlzs% by syesting ketanhine 600 imtilligramstkilegram) and

%ﬁéﬂéﬁee lingﬁ(rllagx{agl %JaﬁgWoﬁe%?inéeghgn Thoi%éf%] gglgréesth?ﬂa gill be

aﬁmﬁmdHymskmhbﬁ&ephmhuﬁkklty of kldneyder|ved cells as

* ool 2 nchns e 757 70 oS Rt Ple S Vet sce

&ivigfeoRa withdeARRE | £ &hhlpﬂlﬁilmm vaﬂ Be Kiadé‘ &iYst ietht VIGA and then in the
Cells are Renoprotective in i mal Mpdel s of Renal

psrenealmyssies Bhe iRfeginey wilkbg gﬁ@Hy peredasidecthe kigneys il he exposed and the
1ehRRREResli@GHiAES Hotlend1AMEHRGAN bé E'f@llnbé‘(?{t){-e% 61‘30“1‘?1%@665 using vascular
repair and regeneration (see Exanple 6). Therefore,
“ipraps. [udng thieme, ieeomensk well be kephgpimnisingey aset ciroulating heating pads.

r I
%&g %: g}h{gséod aE&Sw ?act t% vﬁ{l]laa st(Jt \?5%1 s& 1Heean%es en?%%fuké pieces
shakedjie dvakm daimﬁ Thmyinmwt@éaterv&ﬂ claelpk svilivbd ienioeed, éstpedtoneal wall

IREIGE e KM E O T T .

inﬂndéﬂ)terﬁl’lﬁlluxfe&ilﬂ be p&rdrinkd inl Bide LgIAIL Siflglé Bjbdiitineous injection of cisplatin
Indu§ aﬁ renal failure [0166] |schem a/reflow
(%ﬂrd Qﬁnwﬂéogﬁgﬁced as follows. Mce will be placed

in a [oi@ﬁn meﬁﬁowrﬁaloﬁ lﬂxfcfub&i Bl fm;eem bERENSAEDInGHiLe as follows.
area wl | prepared by clippin hairt. M ce(six

Tl micg il m@wsw@ewﬁmﬁ@@yorm:@ )l IThb abdemea il belstaverdand washed
Mh? 7&@%@9& S nJSI%'étYldmga ZF&lﬁm&er %8Heegbd\§4nmal 91@181011 will be

anesthet|ze ecti ng ketamne (
madd ar@rﬂm‘@dkmimgwdh@peaﬂﬂ Togllefrkideey and the ureter will be dissected free of fat.

{h\{o 46% zr{‘;@BsPrlBaﬂ)lg% w lbe p?acF orbf% %{eltetr%vr}]nec ll%gw %HSF g%ckbetween the

anest € assesse
Bifatiree Tﬁd: ﬁmt'llﬂfﬁf“hﬂbe re{n&ﬂ.ﬁm]) thrudgdéhat dndelk Mgtk Iavel tloked with 4-0
| aced ghelr f rg S|de and the ventral side
F’éﬂ“ﬁf‘@&’eé nglaspd WEh si@PlR. A smal | nidline incision
wll be made, first in the skin and then in the
eritoneal nuscle. The intestines will be gently noved
8@?@@”P@H@"R¥dneys will be exposed and the rena

arter bf@# | ggRid tﬁrh@gf ce PR ELtibR, q@dnegrdteﬁ\re'd%als%l be k?l‘raawed at 37°C (water

cl anmp 25 or 30 m nutes usi vascul ar
lmln)l and Wttheé tw trmes mrPeBSmdwuwehdledbel katbditonaf PBSJsCﬂQ will be counted

\As%f l%)e?nqggt%{n%{elr ”é’elf‘\‘? %htgg’vxﬁ%g e ermme% by t he e%ﬁB% ?PE: ex%fusmn Cells

e war m I ne
s thateca galmlm af WE%QJS greater at the time of injection. If viability is less than 75%, then

cells will be discarded. Cells will be reconstituted at a concentration of 0.5 x 10° cells/300
microliter PBS or 0.1x10° cells/300 microliter PBS. Cells suspended in PBS (carrier vehicle) will
be injected into the anterior facial vein using a 1 milliliter syringe fitted with a 26 gauge needle.
For ischemia/reflow studies and ureter obstruction induced injury studies, ten mice per treatment
group will be injected with cells or PBS two hours after injury. For the drug induced renal

failure studies, all animals will receive cells or PBS twenty-four hours after injury.
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soaked in warmsaline. Thirty mnutes later, the

clanmps will be renoved, the peritoneal wall sutured
wowaos/0esaes or two di sconti nuous sutures and t hePGKIUS2007/021708

will be closed with wound clips. Drug induced renal

fail uyoe7op IBlofEsaRBleh @.‘fmgrdh&ré’pv@ﬁ bé‘@élﬁgteé‘fr%fnr{gé f3il vein prior to

subcut aneous injection of cisplatin (5 or

vidugtiog ohresalidpiluse prdyn day9l,Epnd . Sewm eeatining o\tlll beanalyzed using HPLC

d f ' ' :
?é@?c]lﬁgﬁ Bld E%L‘ea rﬁ'ﬁ(&%ﬁ ?l?wefegﬁg\g? telflgaé%gc\im l.l{l‘lil‘éq §&tecfiSn kit from Roche
D&gﬁcbsﬂos&ys&m(slB%@hbuﬂﬂaNJhbdonen will be shaved and

wash 7Q0%,al coho foIIo b dne.. )

e cerDH his cRoert HiFed i R SR Bl RO KidPerepved cels may
pacent Raledadaps mahind nodeipenedal faifluge.| eft ki dney and the
ureter will be dissected free of fat. Two 8-0

non- absorbable ties will be placed on the ureter which

is then transected between the ligatures. The

ExXAaspPipes Wl be returned to the abdomen and t he

muscl e | ayer closed with 4-0 Dexon and the skin cl osed

falnatiancgf|the Rergprotectiverdfranyoh Humenidpor Darived eellsiing Rodent
N{odsﬁlfoﬂsﬂlu%&é ﬁébhrggzﬁgfﬁlsgﬁre' ved cells will be thawed

7C (wat er washed two tines in PBS and
r esusl@tRdedhie purposg Qflthd filobstudyf wRBSevallaitd the winbproteetive effects of

dﬁ{i’z{ﬁtlg&e gklga:d%eﬁ]se D )?I{T:% fatera%{elter}ébsqgll Jﬁéﬂ W&Jrg?é%?of renal

erm n e exclusion.
maure Bhe/UHDOI rhodeyls caﬁ eﬁf&%/e mogasl datshort-&trmf didtrudtive neghropathy and

P B L apie Y cialo SpopPoiya's BBeskd et gy, lood-urea-

RIGOERNBUN)] séﬂm(f)@re&lr&le)(S@E)@n@ Bistofdg@Dinfling Were iabsR¥seBInfaked mice
0.1x1 06 cell s/ 300 mcroli te § I's suspended in

rstyedaxs paskell feansrlangatio n th 'aéenorﬂ @eWF Hhabatithedtime of necropsy,

RRDE v R4 preéve@lt Al boHEihfrddShd GoRinfurdd kilihdys t ﬁrsto?agﬁdan&@essmem
fitted with a 26 gauge needl e. [For iSchem a/ref

damanissajechiher th edreiniseaiion ofi82i%6H0° ihKdD§cendsadr rumurslnlcj ehdestlon in the

ted wth
LR B ARTEOh bRl . £ “Che ar ug

i nducét7i erﬁelsplteahé 112459 diffandnt&’slplogiek ofaahrcmid Kidmdyl disease (CKD),

cei ve cel ur after . .
PRSP B b TbT b iP B geadtie B FpBa S  Rsplosial hallmark of
mbnhe gdngickailure. M ttheagh &Ildesfsﬁezidhsﬁ bof &gidtéhsinnduedrtien@fme inhibitors and
renal failure and ogﬁ)g and 7. Serum
RSN TREPPHF PlocksEs Lon Fﬁzréareﬁ%l sigempkedly BediEtlstiress, these drugs
SieRthdi B/ RibfdsRI TRert Bt NIcveR) \Sﬂﬁ%eWs{rﬁteQ% ﬁﬁ%ﬁ%r inhibit interstitial

using a detection kit from Roc Di agnosti cs Systens
{Immegenssis igan inpprtant gqat {qr ippreving therrargrtstaadard ﬁf ¢gte. Despite efforts

FRIRBLRUER i gha&pd%u%%fca%@ Eall- m%@lﬁx bgsg %sgleg q{]\Le§tlgatlonS into

may pr event renal e in ani nmal
4 egll therepy-based/aipFoatB are limited.

[0174] Recent studies have demonstrated that bone marrow derived mesenchymal stem
cells (MSCs) are renotropic and help repair the kidneys after drug and ischemia-reperfusion
induced injury. Morigi et. al., Mesenchymal stem cells are renotropic, helping to repair the
kidney and improve function in acute renal failure. J Am Soc Nephrol. 2004 Jul; 15(7): 1794-
804; Klahr and Morrissey. Obstructive nephropathy and renal fibrosis. Am. J Renal Physiol.
2002 Nov; 283(5): F861-75.2002. It was also shown that MSCs could prevent glycerol-induced

acute renal failure. Herrera et al, Mesenchymal stem cells contribute to the renal repair of acute
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Eval uati on of the Renoprotective Efficacy of Human

Ki dney-Derived Cells in a Rodent Mdel of Obstructive
woephioeiaat hy D sease [0172] The purpose of theP@i/iis1007/021708

st udy was to eval uate the renoprotective effects of

r )14t i | )
ur et enPll(t hgst i |Ig%9 eL{'rSTZDOQE FSQ%fM@ nﬂ)3§|‘2¢n j ?}?&E&#ﬁl& these MSC
tokiintetgpedtedtive affecms‘ rh@bt not ectrtirdegh stam celhbfftremtmtmm mechanisms, but

h h b
?B’Bf u (?ut§ hYeoS@ ‘gr\e/tér O(galtgpéfrgﬁ[‘%?p%f tu t?v @mg{arrség?g 8@111]216 iniyry and promote

dpithélias biid ddbihelal r&pla@od ureani trogen (BUN) serum
creat.inine l\&‘?SCr ae/an st ol O%I cal inj u wer e _assessed

in i dPidéd igapaye e outcamy o %cawsrﬁraéﬁwawrbwveral animal
rlnﬂdetlsh b8t WIRRRE MSCi’hRdaA0eRal tthRte RlchioiR l&dn@? d@éase is yet to be

necropsy, hKDC were present in both injured

dromminedy Seidier hansageenty phow)| thyg irersplaated é@%@wmﬂd prevent the loss of
SERTARS Al e I 0 0 ok TR Ao
dist@ rNiolvbtk et@l.j Mnltipotdutoestenchipumblatem oells reﬁuce[lﬁtbisﬁllal fibrosis but do
T G PR GAE RIS CHRT CUERTEL SRR mice. Kidney It 2006
Tubodipi Illt-Qr thoﬁuﬂdtelﬁ,pﬁe study ﬁaﬂsmgs that ﬁ‘rﬁrﬁpl@ﬁtb&MS@ ware unable to
hlstolo Irmrkga ghronlog Qf? failure.

R{PP‘HE’@Q‘ §' @ gyen dely e feakiuEonverti ng

enzyne1ieph up tHeQUiterA BRARNEH RASHASEAVE BRERHOHbrOMQFHERs S hKDC in the
for D represents a remarkabl e nedi cal success, these

wPusgd Q modeh wasimvestagater. TheUHS) modetpighstrgsitive nephropathy has proven to
9%’@41&%!&801%P’\éngfyfr%ttﬁe%%cm}%d PAfaY? Banls theﬁ"&kébi rithin the
interstitral ogenesis is an 1 np an for
nntepatmumr@ theHadneyr Thin tnoslclaml alstdslmﬁvnclahv in @etsqmlmeg the efﬁcacy of
treatrfl?nts a11ne§ 3 %ﬂbggoe%g%/lhereogm gﬁ rogi%fvraglso elcl:}é 4r}]1g pro%fegsign of many
dedbiic tenalrdigeysebased appr oach are |i mted [0174] Recent
studi es have denonstrated that bone marrow derived
mesenchymal stemcells (MSCs) are renotropic and help
r epaiNedhb@s Ki dneys after dr ug and | schem a-reperfusion
i nduced injury. gh? hymal stemcells

[

are rlBKGH r efgirial ”H’é? ijtee f?laﬁapﬂwél R hERe Japleson Laboratory, Bar

HE%BP 11'(62 %;e aﬂ@stﬁe‘ﬁz&ﬂvﬁtﬂ?l @%ﬁ%ﬂufo?a'nla ufh% abci'on‘ﬂi‘i] @fch animal was
Nepht o 15(7): 1794- 4; Kl ahr an

oy ed and @kane@wﬂrm% alv@whépllﬂwpaw Ibytadxnd Aemdlinef abdpmgiabincision was
rﬁ?& v\g‘gﬁgr{@lgng? Y3l QJa% a{eﬁ%@ql\{e m%gt?}{e?))xferel: 843 68t onfdBE chest and

poteced olithiwet pnzel Eoute krdaanasflactaltaalraad t}idemstafchssecttechﬂree of fat. Two,

D BRI R T XN ENE Y S

w20 4THae kiestihdd Vore retB&d thihe dbﬂblﬁérﬁﬁidl ong kibic Ednbmeter of warm saline was
MSCredi at ed,. protective effects mght not act thro

h
lecEhiete e RSfitonEAl SR D al RoRuSHEdHER Paniben latedmififed Dexon and the skin

&B‘sreg Waih stapfes qg&fu%de Qs QfscoriRddt aﬁﬂ bhelthi@PRE® all8%E o Secover with
hat prevent cellular injury and pronote
100% oxygen on a heating pad until ambulatory.

[0178] Cell Preparation. hKDC, lot number 032906, passage 6 were isolated and
expanded as described in CBAT invention report, “Isolation of Human Kidney Derived Cells
(Study 2)”, March 29, 2006, David Colter, Agnes Seyda, Charito Buensuceso, Walter Laredo).
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epithelial and endothelial repair. [0175] MSCs have

i ndeed i nproved the outcone of acute renal injury in
waeosna49ani mal nodel s, but whet her MSCs can de¢EHYS2007/021708
renal failure in chronic kidney disease is yet to be

detrer (e 238 Ngﬁ’dsﬁg% NS oBtBIRE e ﬂﬁmém (o3)) mtemal Venture (Radnor,
transpl ant ed Cs could prevent the | oss of

P i t ubul ar capillaries, as well as reduce markers of

renal r

el b g P R DRl R8RS o s
HUWdGead passagesiOindiReTs Werbﬂlawdsattw‘ﬁc d{ashudtth ¢imay in Hanks Balanced Salt

f 4 ki d .10
SR SERAS 0 RERS) e RhatiR 859 RififlerfgtBSs, Cells were then
cfed uﬂlﬂé.a femabdytonietdtand édllymatiilﬁty sva$ tetehyhivddby t@bm\ﬁlué it exclusion.

transpl ant ed %l\'\fg wer e unab onot e an

ST feC B BB HaD BT ODTia B Pl g HBSS. Cels
du99ehB8dd throd hﬁcr@%fs%‘ﬂHBSEWe thEIhﬁarfsﬁQﬁ’cE’([ a5l VME 1@&@0n using a
anti-fibrotic effects of DCint nmouse UUO nd
eugsillliersyTipge ftted witha Ut@“&%‘@f@ﬂleof obstructive

nephr opat hy has proven to be a val uable tool for

studyi ng the nol ecul ar and cel |l ul ar changes that occur

wi t hiTablh® Axperengtialidesign. oShamhanikald nederwditisergivaldebeedarss. However,
al so tbhmeter whs hat bhstruntedlet er m ni ng the efficacy of
treatnments ained at halting, or even reversing
fibrosis, EEuhENT MGG % [1€ progressi onjof Tamny
chroni c renajrodf SEamials MetbREE | TddLmdteriAANi nedn dysslel |
Thirteen, {femal e C57BL/6J| m ce (The Jackson
Laboratory], Bar Har boJ, MRELE)e Mergh esfhetiged Wt h
1-3% I sof | uor gne. The. abdp E'en of %mam I0

shaved and cl éaned wih 70 aﬁ coho oI | owed b
bet adi ne. '‘A-pF-e-re—hbde e:ga e fS? u.. was—ge—TFhe
abdom nal wall was opened and the intestines were

novedofe] BULstifRionNARtanfds WEOLRETEN WM dab) 1MBbst gapﬁﬁwsplantatlon
The l'eft "kidney was | ocated and the ureter”di Ssected

by eagbonfdigxade. asipesiatign. Aidusiys, digsrtiseinbred heagaveppiemopddaftan each
h S .t 8s .
e R T I
atabysxsn &“hemhaml@nﬂnaymmf,randfall weenorgalsiwese suap frpiemde tiquid nitrogen.

A et StpiR <0 B e R O | BLISCGpfPe Tited ot a T

Gt RRAWS rotdr SAfdr gemiRoMRSbe DS mP DHidriutiddal AINE., Madetd, G&\) W%tﬁl RNA was
allowed to recover with 100% oxygen on a heatin
@g vyaéleluted with 50

then eatragle ysing o §Negsy Plas Miniit (QagsnaV alencmh CAl
E‘E@b tg%%g%ter RASSAIEHE! WhizS Naslebpotp%o@p@ansfs%n%%ﬁno@égws

SCI‘Ib i n CBAT I'nvention report I solation
‘Hulllramgtcm divy Ry wasgblerGevdrs transcribed using random hexamers and Tagman

reverse transcription reagents (Applied Biosystems, Foster City, CA). PCR reactions were then

performed on cDNA samples using human specific 32 microglobulin primer probes (catalogue
number 4310886E, Applied Biosystems, Foster City, CA). PCR was then performed using an
ABI Prism 7900 HT Sequence Detection System (Applied Biosystems, Foster City, CA).

[0181] Serum chemistry analysis. At the time of necropsy, whole blood was collected,
allowed to clot, placed into microcentrifuge tubes, and centrifuged at 2500 rpm for 15 minutes to

separate serum from other blood components. Serum samples were then analyzed using a
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(Study 2)", March 29, 2006, David Colter, Agnes Seyda,

Charito Buensuceso, Walter Laredo).HUTC (lot# 2512380,
weawsagas) was obtained fromthe Stem Cel |l | nPer/nsto07/021708

Venture (Radnor, PA). [0179] Cell Transplantation.

VomRe cabmisiry mlzie Dglpﬂﬁms&ﬁﬁé?l‘ﬁqjlﬁ‘%ogtfcomcw syLmW&t

and passage 10 were thawed at 370C, washed

€aldwell,iNd).-Hanks Bal anced Salt Sol ution w o Ca+ |\/g+

( HBS d L

ol 1 JO42TC Hif2IER PR ¥iR0R ey ok W cBbed BT pratiy war,

seciadviet i § ymwhlsk)ctmti etained @dth khymhtbyﬁfmfboblh I(IH&E}’ endEMadsoiss T ﬂchrome

ﬁsl | s. were r const|tut ed_at .a cogcentratj

o] x|
FionG SETeheR TPTep (TeD iniprabelay megrogﬁsfgléﬂ% Rt celular
l%ﬁﬁrafe) ah®inkdrfiial MrodiRESi1aNeR @eaoaﬁsh)tu%ﬁgﬁeé&ﬁg Gthex YAnBing from 1 to 4

tail vein injection, using a one- l'iter “syringe
it misdmelh 2 17 il —gmﬂg@tméecﬁpéereﬁabp evasl}lat%web ipded teythe treatment
@b 20; gﬁ M ani mal s underwent surgical procedures.

gm the ureter was not obstructed. [0180]
B|od|str|but|on Al animals were sacrificed on day 12
post { transpl antati on by carbon di oxide
asph 41 on. Ki dneys, lungs, brain and heart were
r enpVetB3] r Biwvdiaabutani Taadvalukdz|the (ﬁéarﬂﬁé‘distkbtdﬁﬁy)f wassplahied cells, an
fixed in 10%neutral buffered formalin f

RTPCH bagsmpthagwps aliged. ﬁéealf%wa#’ﬁmm@r/awéy spegific to hyman B2

ﬁtclro%i’ SUieh RNADRRCHRE RasSltARed. r/QsZs%Bwh th Tdpaui (}janFi'TtaBlgqfie "hoth HUTC
rozen organs were then honogeni zed usi ng an Omi

and kdescronldzerdeterted amaniyt butaoatimidhesgpinalh| Shamoregtment served as an
%ge%{l n{ ?%ER%&)%L@Q d?g Fok}m % e I ag%%frlsa\g?% garls@?ahted into these
&Naalsy ARPkhusvnth lablKil 0, Hekjit ﬁgmmmn\&lll shoved, Ct@alues 1IRNA thBSrephcate
eluted with 50 nL ate ter uantifi.ed
e g BBTISEN SO KA BBIE A AT JURBGIE, poste signal i

&’Mérmlﬂwtvﬂﬁn alPibree x%l&at&ﬁﬁeabh@ﬂexft@%@ﬁvﬁ% T4 S(Hidvbﬁ‘éosmve Ct value,
usi ng random hexaners_ and Ta man reverse transcrl

: ?‘@dbﬁ’eﬁ?%ﬂ (gtABbqe 1$936P dglyestp él}?sfactp:}@gg@mald @19 no@gewepls@:@an cells aCt
Q;a@l?eccgﬂ 38 %Sbr‘é?é'a%r IR Bt PBAL Q RN QBICINAS AP £SsHd®h RO Table 11, no

human specific b2 m crogl obulin prinmer probes

tissuesdtayshamritpatsd aniagdsobeeed husppicielh tramseory: sHewever, FREE@was detected
3908% % 2 33 ?Rf% Bﬂ%’i‘s tgs%df %%gls%érgﬁet%gedgﬁ 'theRﬁx{g% rﬂljured kidney

equence tectl on System (‘App
#olstnayurell kigneyda)m alﬁlﬁmB'MmdSmnummd: knelmys brain ad dngs frsm ahtmal 8.

ot Bl SRR SLuR ke 90 R SR SE i v e
iffkye enihjuted kitiey, dear?, Hofin lirp‘.l’lluﬁgzrof iﬁnﬁ] nutEesy Wercedjpalkft®ed in the
AL U021 0L 800, FRTBOUSIL Sy S SRLES LS
Y88 RM KainBy, Readasiling of eGapi 0gi es, LLC, Vst

cal dV\[%llilul l.\S'Il]erum chemistry To assess renal function, BUN and SCr was measured. In the
unilateral obstruction model, one of the two kidneys remains uninjured. The animal is therefore
able to compensate for any loss of renal function sustained by the injured kidney. Because of the
remaining uninjured kidney, BUN and SCr are expected to be within the normal range. As
shown in Table 12, the serum levels of both BUN and SCr remain unchanged between all
treatment groups. Sham treatment showed a mean BUN measurement of 20.7 +/- 3.2 mg/dL and

SCr of 0.4 +/- 0.06 mg//dL. HUTC treatment resulted in a mean BUN measurement of 25.6 +/-
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[0182] Histol ogy eval uation. Fixed kidney tissue was

enbedded in paraffin wax, sectioned (5 mthick) and
wat@snedosv t h hemat oxyl i n/ eosin (H&E) and Masspoil/ES2007/021708

Trichrome. The sections were then scored for tubular

5 DL Addusttlob.4anecs 081 Ficnd hkﬁ'ﬁlbﬁ%sult filaShdah'BUN measurement of

cellular infiltrate) and interstitial fibrosis

%@@ﬁlé@@nydEBO@SGIQﬁ®4t@pﬁ@naﬁﬂcor|ng i ndex ranging
];;\?Qr[é}és(? _I_Lh}-lezgtgl\;/) éﬁhﬁﬂWL?’ %]d deg? g{ 1n?é{ titia nil é ) rrv‘séainstqual'i_tatively
geaxua:da]s Bisiogizat &ctldﬁe Stohit shath )HBBT abBdl hﬁDQttfeiai@d thifials. A8 shown in

"@@ﬁl? Eflt Ezﬁn Rﬁeatlg;r r%sg g:?%%lrﬁvl& tulu E{}él Iogrn 1Bfufr3f Itv\é dlssg&grcl)} ?8 in all three
dr@hts el tRCRIPTC HeAtmBAtGER1EPRGHihintal LuBulRHAPAr, RAth a mean injury score
m cr ogl obul i n RNA transcrlgts was utilized. As shown

ot Grabipweven agpemprsgs te HUTC Beatment bk G Heptmrubagsubied ing rpduction in
A8 LeGHILEk kM oFRBYlar My, Wh Al flve QhintaliCeRHhiBtiRg a ffﬁl} score of 3.0.
treatnment served as an effective negative contro

Wathtregardsfte fibrotin ghanges, shametreatedlahimalgeshewed aamsp!hdrdeglde of collagen
5%&)&1 J‘\%ﬁﬁlﬁ% g@%f’mval 6 gllsg ?(Meyslnalna_ ﬁ]gfeg%r% grienblfna lfrgsls Pmean score =
hep sHisvesven HRITClire WK tréttmenatIshievdd@nvideide o f adldflbeoswasith mean scores

efore,, positive signal is determ ned when
%ﬁ ?i’rf'ﬂ’}gg TRETHENt e neasurenents shown in Table 10
have [0188)SiTh miere@rt ‘i rdopréatedtive B maﬁbr@tc affabtd 8f hIEDE are described.
Due to the fact that animal 1 did not receive

Pﬁﬁﬁﬁbp‘*@etl’?téran@@edwam& cefs resgrdeqn Bpth dwrgd apd nonginiugaddddneys twelve
&J%@E)osrﬂ GahipRR6E! AeD@ HeatHRhEah R nﬁ%sﬁi@é’%dﬁ&‘loﬂ_ ﬁptlh@ overall degree
11, no tissues fromshamtreated ani mals showed huna
efethbularripinymasicpmpared-HpMLUILT treatinAnC Whesefdrst hastpilat studyon@aatss that
B e R R A

ki dney fromanimal 7 and uninjured kidney, brain and

lungs fromanimal 8. hKDCs were detected in 3 out of

the 5 animals tested. The cells were detected in the

i njured kidney, uninjured kidney, heart, brain and

l ungs of animal 11. They were al so detected in the

I njured kidney, uninjured kidney, and heart of ani nal

12. hKDCs were al so detected in the uninjured kidney,

heart and lungs of aninmal 13. [0184] Serum chenistry

To assess renal function, BUN and SCr was neasured. In

the unilateral obstruction nodel, one of the two

ki dneys remains uninjured. The animal is therefore

abl e to conpensate for any |oss of renal function

sust ai ned by the injured kidney. Because of the

remai ni ng uni nj ured kidney, BUN and SCr are expected

to be within the normal range. As
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shown in Table 12, the serumlevels of both BUN and
SCr remai n unchanged between all treatnent groups.
wehasiiseat nent showed a nmean BUN nmeasur enment BET/RS2087/021708
+/- 3.2 ng/dL and SCr of 0.4 +/- 0.06 ng//dL. HUTC
treatnment resulted in a nean BUN neasurenent of 25.6
+/-5.0 ng/dL and SCr of 0.4 +/- 0.07. hKDC treatnment
Tade L Q:tiodistrigutinma ©rBUNisaeeasascannaitd byf RD-ECR fof the greFence of human (2
migtaplobmtinl RSGx trafiscOptd. Analydis Ovhs wgidiikted [tgdBBinedHos eadhogpgue. Refer to
Tabba9 dor treafmemy ganapl ashegumeetsof‘Ci htprls thrdshalll. find?,amt deteasd. “Kidney
@yrainjired kidedyyDate alsawreltbre 13 sithsitidded g Talle Blecti ons from
sham HUTC and hKDC treated animals. As shown in Table
12, shamtreatnent resulted in mninmal tubular injury,
wi t h dreatomentdGroupal i n alfreatment GraHp? s eviraaiment Group 3
HUT Carimag at messte r esetl t edwnimal mi rmisemal  t uGul arnimgpai Missue ct
Wi th a neanHeanj ur §5.76cor e4 of 4ki@eowevEs, ass conpPangd) nd
to HUTC tredatarvent 37.20KDC 4 r eat Keait() resul t ed 9 n a Kidney () nd
reductti on i Heatthe @a#er al | 4 ext ekidneyaf t ulBul ar 9 nj urkney () nd
with all fieenani gl s defionstriéget ng am i nj Ly Scofest of nd
3.0. Wth reégards w0 fibfotic ddangestd sham tr eat ekt nd
ani mal's showeid a #4Ri mal 4 degr eesabf cotd agere deposHetri on nd
within the kungerstidti umof thebkn dneys and % her ef &aire 37.37
m ni mdl fibkosis fean store =Bdn 0). #Mowever, HUTERrand nd
hKDC t'r eat menges shoWed evt denceBraf mild fibrosis, &ith nd
mean gcor esHeft 2. 4ndgnd 24 0, regpectively. [0186] Lngs nd
thi s Report Heathe r®noprot ecti vignsand & - fi%r ot i dungs nd
ef fectts of H®DC ar® descti bed.wBata stfows that Lungs nd
transpgl ant e@?@hunmanndcel | s5resi f&@ith both i nj'ured et O nd
non-i @j ur ed BRiPdney¥ t wel ¥e daf¥eydbst wransp? ant afide.  37.36
hKDC tr eat mBff cau¥ed a heasufdapile retucti dh in HihwO nd
overal?l degk®e® of %Mubul at injuf§tas c¥nparédtl to HEAC nd
treat fent. THErefoe, th¥s pil¥etstudy i ndi'tat es tepfat  nd
hKDC él i ci t ¥"¥*enoptot ect?ve eff@tts i ¥ t he 'WUO noHel nd
of obstruct %8 neptPopat hy. TabP#" 10: Wi odi S%r but i BHL nd
Organdti ssué®¥as eVal uated by F&: PCR338r tH& pres®ice
of hurtan b2"##'cr oglobul i h RNA F#anscridpts. '"Anal ysiad nd
was cdnduct 88"t hre¥ tined for ¥¥eh ti%sue. 'Ref erkipgg() 3648
Tabl e %9 for ®PPeat nf¥nt group as¥iHnnentss. "¢, cEpd 858
thresHol d "AB", not’ detetted. "“® dney™(1)","injutey® 3572
ki dney. Dat #"Shown™here §s suffif@ zed™in Tdbl e 1fdney 3257
Treatfent G*8%p 1 freatnbnt G 2 TWeat idht & &idpy3 322
Ani mal® Tisst®*ar Ali mal Ti ssul™®® Ani el Ti'ssue &y 316
Heart 35.78 4 Kidney (1)%37.86"8"Ki dn®y (1)'nd 1 "®art 335
37.2Q 4 Kidney (1) nd 9 Ki dneyHegrf) nd™1 Hedtt 36.%tY 4 342
Ki dney (1) nd 9 Kidney (Z) nd 'g‘:aianrai n::nd 4:1—|eart "Bt g 329

Heart nd . Brain 35.33
6 Brain nd 11 Brain 34.94
6 Brain 37.62 11 Brain 35.28
6 Lungs nd 11 Lungs 33.73
6 Lungs nd 11 Lungs 34.01
6 Lungs nd 11 Lungs 33.99
7 Kidney (1) 33.41 12 Kidney (1) 34.62
7 Kidney (1) 33.12 12 Kidney (1) 34.84
7 Kidney (1) 33.45 12 Kidney (1) 34.51
7 Kidney 34.07 12 Kidney 34.94
7 Kidney 33.78 12 Kidney 35.55
7 Kidney 33.81 12 Kidney 34.32
7 Heart nd 12 Heart 34.52
7 Heart 38.79 12 Heart 34.71
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1 Brain nd 4 Heart nd 9 Heart nd 1 Brain 39.13 4 Heart
nd 9 Heart nd 1 Lungs nd 4 Brain nd 9 Brain 37.37 1
whvge4398 76 4 Brain nd 9 Brain nd 1 Lungs nd BCBUS2007/021708
nd 9 Brain nd 2 Heart nd 4 Lungs nd 9 Lungs nd 2 Heart
nd 4 Lungs 35.84 9 Lungs,nd 2 Heart pg.4 Lyngs n%egn

Lungs nd 2 Brain nd 5 K|plney ( nd 1 K| dq y (1)ghd 2‘;?:
Brain nd 5 Kidney (I) nd, 10 Klg{ y (1) 37. ?igZBr o
nd 5 Kidney (1) nd 10 Kl)dney (5 din nd anLungs12 nd 5 nd
nd 10 Heart nd 2 Lungs nd 5 Hegfl nd,lQ Heart nd g . nd

Lungs nd 5 Heart nd 10 Heart nd,3 Hegfd, 38.42 5 EEE In 4
nd 10 Brain nd 3 Heart nd 5 BrLza,l,g 32,80 10,Brain pds 3 3901
Heart nd 5 Brain nd 10 Bgain ﬂgj,e I;_Bra,l,dn nd 5 Lun,gdgeyr]p nd

11 Kidney (1) 36.48 3 Brain ngy.g d-ungg nd Ki dagy ) 3866
(1) 38.58 3 Brain nd 5 Lyngs pghedy Kigney (1§) 35,(“,]%“,’3 nd
Lungs nd 6 Kidney (1) ndgll Kigngy 32.@7 3.4UNgs f 33.52
Kidney (1) nd 11 Kidney 82.22 ,@nd,ungs,ad 6 Ki dneyqd,(et) 33.36
nd 11 Kidney 3 1.61 6 Heart ndsde} Headsds 33.455 6 HRALt 3260
nd 11 Heart 34.21 6 Hearg§ nd 1lf.tleart 432. 9436 Braigh Nd 3476

11 Brain 35.33 6 Brain ng 11 Brain 34,894 43 Heart 34.55
8 Heart nd 13 Heart 34.28
8 Brain 31.59 13 Brain nd
8 Brain 31.73 13 Brain 38.78
8 Brain 31.76 13 Brain 38.01
8 Lungs 32.64 13 Lungs 33.52
8 Lungs 32.96 13 Lungs 33.79
8 Lungs 33.44 13 Lungs 34.11

Table 11: Biodistribution summary. Data shown describes the number of animals positive for
human cells / total number of animals tested. Positive signal is determined when all three
replicate measurements shown in Table 10 have a positive Ct value and the mean Ct value is <
36.5. Refer to Table 9 for treatment group assignments. “nd”, not determined. “Kidney (I)”,
injured kidney.

Group 1 Group2 | Group 3
Kidney (l) nd 1/5 2/5
Kidney nd 1/5 3/5
Heart 0/3 0/5 3/5
Brain 0/3 1/5 1/5
Lungs 0/3 1/5 2/5
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6 Brain 37.62 11 Brain 35.28 6 Lungs nd 11 Lungs 33.73

6 Lungs nd 11 Lungs 34.01 6 Lungs nd 11 Lungs 33.99 7
wee@noys40d ) 33.41 12 Kidney (1) 34.62 7 Ki dneyP(1/S2007/021708

33.12 12 Kidney (lI) 34.84 7 Kidney (I) 33.45 12 Ki dney

(1) 34.51 7 Kidney 34.07 12 Kidney 34.94 7 Ki dney

33.78 12 Kidney 35.55 7 Kidney 33.81 12 Kidney 34.32 7

Ul?h% ’i'%ﬁz};_%ya efg grélsgey’gfroé Iﬁ%at%lgntg L@ea%l%nrg 'ts 1§E7M standard

Braln nd 7 Brain nd 12 Brain nd 7 Lungs

nnnnn 2 1 Q 12 |||nNz\ nd 7 |Ilhﬂ

31 69 12 Un"'\ — UGS S
31,92 12| ["AHDen .Aﬂ"‘é“ RAmbsy %TW&T‘H Ki dieati 'f‘? nd
8 Ki dney|{ (|\ nd 13 Kidney (1)138 66 8 K dnp@“g( )nd_113
Ki dney ( ) nd 8 Ki dney 34.16 13 Ki dney B3.52 8 Kldney
34.61 13| Ki dney 33.36 8! Ki dney 34.238 13| Ki dne§-432. 69 (8
Heart nd| 13 Meart| 34. 7628 Heart n@313 Heart 38455 8
Heart nd| 13 Heart| 34.288 Brajn 317.59 [3 Bra0s nd
Mean: 20.7 Mean: 0.4
SEM: 3.2 SEM: 0.06
4 24 0.4
5 21 0.5
2 6 26 0.4
7 23 0.4
8 34 0.3
Mean: 25.6 Mean: 0.4
SEM: 5.0 SEM: 0.07
9 33 0.5
10 24 0.4
3 11 20 0.4
12 26 0.4
13 27 0.4
Mean: 26.0 Mean: 0.4
SEM: 4.7 SEM: 0.04
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8 Brain 3 1.73 13 Brain 38.78 8 Brain 3 1.76 13 Brain
38.01 8 Lungs 32.64 13 Lungs 33.52 8 Lungs 32.96 13

whovge4388 79 8 Lungs 33.44 13 Lungs 34.1 1 TabpPer/182007/021708
Bi odi stribution summary. Data shown descri bes the

PRSTDE8: Qsrofzh MhS dARIdrketS) il IR  nfbla § drostsOliftion and interstitia
HB?anﬁ&t % 1&??? ﬁe eanzf%%;sﬁﬁcgEHr& X ¢ OaS b]mdetlofashl(:)n tusnt:; z:
| nL E}Idg}?%} gv Ito4d 5 EGniht flq L g'rld tﬁ' —se é)

e a posrtlve ue an e mean
value is < 36.5. Refer to Table 9 for treatnent group
assi gnnents "nd", not d erm ne "Kigdney (1)"

i njured ki dney. Tabl e 12: %%m?ﬁﬁﬂ'aﬂ%?ry Refer to
Table 9 for treat M8HPalgr oliBrosissi gnha igEN st andar d
error of the nean.Tdble 13: 'Hi stol ogy. 1'The degree of
renal tubular injury (tubul & necrosis) dilation and
interstitial cellul & infilttrate) and fii brosis

(col I agen deposition) wagmean©o§@d. | Medn4onded
fashion, using a scoring index ranging from1l to 4 ( 1
=mnimal, 2 =mld, 3 = noderate, 4 = severe).

Treatment group 1 An| narr,gétpﬁ@@ gl ar injury 111
211311 Mean: | a'g msnt %roup2|mal
Fi brosi s Tubul ar foﬂfrﬂ? Ero ! 8 3 4

Mean: 2.4 Mean: 4.0% Treat meﬁt group 3

4
6 2 4
7 3 4
8 3 4

Mean: 2.4 Mean: 4.0

Treatment group 3
Animal Fibrosis Tubular injury

9 2 3
10 2 3
11 2 3
12 2 3
13 2 3

Mean: 2.0 Mean: 3.0

[0187] All publications and patent applications cited in this specification are herein
incorporated by reference in their entirety for all purposes as if each individual publication or
patent application were specifically and individually indicated to be incorporated by reference
for all purposes.

[0188] Although the foregoing invention has been described in some detail by way of
illustration and example for purposes of clarity of understanding, it will be readily apparent to
one of ordinary skill in the art in light of the teachings of this invention that certain changes and
modifications may be made thereto without departing from the spirit or scope of the appended

claims.
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imal Fibrosis Tubular injury 9 2 3 10 2 3 11 2 3 12 2

313 2 3 Mean: 2.0 Mean: 3.0 [0187] All publications
wa@npabspaisent applications cited in this specifirel/iusmwo’21708

are herein incorporated by reference in their entirety

{W{a alél urposes as i f each individual publication or

pa L1t 31%'& ifcation were specifically and individually

indicated to be incorporated by reference for all

bur posesolafed 28prifiEd nmmngiah kielnéyodaryed oajl populetidn, said belbpopulation

be described.in sonme.detai] by.way of illustration..

e QERTr o™ ot SRTBD R RUlor i ingfe srikaopTpbis Reiive for

éxtprassibh ob l¢aetudie loy Oapf) Ree 1t P4xa2, @adhedin- 1AL HoxTAr WK Ebd1, HNF3B,

ot art i [ 0 et hings of this invention

ERr R Pty Eroi B2 BN s Y 0Ty the Ricaon of At least one
Steuxe KRG, hitgrtwteps8 il GATRM the spirit or scope of

t he appended clains.Wat is Cained: 1. An isolated or
purified mammal i an ki dney-derived cell population,

zai d TRldkll popidthiodElaiea paiat © peditiveerbf expRRAYRSS a2 st one of Eyal,
e. wWherein the cell population is

expansion_in _cultur ( i

B’&ﬁi Foxpdl, BYIPTe BYF2s GPE R EpoRar Regd sindgwsgatiye faneiprassion of at least one
5186x2, FEI nfert b4 i n-1 1, FoxDl, WIT, Eyal, HNF3B,

CXC- R4, Sox- 17, EpoR, BMP2, BWP7, or GDF5 and

negative for the expression of at |east one of Sox2,

£GF4, THA T8N bopuliton 41 ciBm¥R At is FosTHVeXor A leadt e 8L dIl-surface markers

opulation of claim1 that is positive for expression
gLAa{t CPehsiD29neDat. GRARcICDVFICD166,0DISSE Bidand mightive for at least one of

F xm lepan ' r i f

HERy SRR B D) Erpe b el cORPICERg, CP I pBhos,
Ebplil, &1183, D138} @Did 1l ot Rendliesnposi tive for at | east
one of cell-surface markers HLA |, CD24, CD29, CD44,

CD49c, CD73, CDI 66, or SSEA-4, and negative for at
4.eastTherrell pppudasion of el thahia pretivs fhilat ldakt oneDBthe s\@B@d markers HLA

%ﬁ 56 g%ﬁ%@nﬁ&@gg ﬁ%rgf?l}]:?s‘% ond SRR ecl R fack Tharkd2d BB A 11, CDSo,

CD86, CD133, CD141 or E-cadherin.

5. The cell population of claim 1 that is positive for the cell-surface marker HLA I, and

negative for at least one of cell-surface markers HLA II, CD80, or CD86.

6. The cell population of claim 5 wherein the cell population is non-immunogenic for

allogeneic transplantation in a mammalian subject.

7. The cell population of claim 1, wherein the cells are derived from kidney cortex.

8. The cell population of claim 1, wherein the cells are derived from kidney medulla.

9. The cell population of claim 1, wherein the cells are derived from kidney subcapsular
region.
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4. The cell population of claim1l that is positive for

at | east one of the surface markers HLA |, CD166 or
weamsN43498nd negative for at | east one of the PCT/US2007/021708
cell-surface markers HLA Il, CD80, CD86, CD 33, CD141

E-cadh 5. e cell opul at,j on claim1 ¢t
R poReTabaep aE ol F ngPEie SHLiRu Rl s g1 one of wophic
ﬁ@t@ﬂstFG&Q fioF, aGF&eHMP O NEMEL2, dBMIP- SV IS ar ¥R oK £t sé-cllfe% at least one
or CD86. 6. The cell popul ation of claim5

Il
mélcﬁaﬁﬂéPQ@FrbbﬁﬁﬁdV@Won i s non-i nmunogenic for
al l ogeneic transplantation in a manmal i an subject. 7.
The cell population of claim1, wherein the cells are
Her i vEg cell aprulation eficlaigy .avherem thepell papplatipmsnmnsisesdmmsn cells,
&Jirﬁétgrhélﬂs giA}g&e%t&the cells are derived from ki dney

. The cell population of claim1l1, wherein
the ceI I's are derived from ki dney subcapsul ar
1201 Ofhe k6N pdpifatiof bof cIR@PU vafeledNthO EelChRuMtidn ch}ﬁfs% Wdre) Progenitor
cell popul ation secretes at | east one of trop
GeHet ors FGF2, HGF, TGFa, TIMP-1, TIMP-2, M\/P 2 or VEGF
and does not secrete at | east one of trophic factors
PDGF- bb or 1L12p70. 11. The cell popul ation of claim
B, whideseh p?wéaﬂ@e of clpigplA. ahersiv tb%‘gﬂvqm@gemyfrmﬁ ligsase papable of
RELRERInG 8 AdipocPies bOSRRBb&e! | 5. 12. The cel | ,
popul ation of claim1l, wherein the cell popul ation
conprises kidney progenitor cells. 13. The cell

Rpul Atetad ®r tehigschdmicidHedidRedsd & KindARMIiAH RBRE doRprising,
cells are capable of differentiating to adi pocytes or

whnisistsring toghe mammalignesupiset 2ftherancpienily affeqtive papins okthd gely population
g&ﬁ@ﬁ%@? g& 6;’]}15'5??{% elafaném{er@ nregu J edé%hf?lﬂlatmg the ischemic kidney
tidses dipwer indkd hymmbliaacubed. anount of the cell

popul ation according to any one of clainms 1 to 13,

t hereby reducing or elimnating the ischem c kidney

13- ssukheanetieadnd clapm f hevheeaimihe ndminsstrbfiancaf said el fldpalation induces an

I 0 5 AT AL IS SOLED ) O Bl s

lfloasdmdiw mhe)fsclhalnuodssue:s{s)eixsg&wpmly tatpe Btloade tisué;hend (d)
emc%l e; (b) blood flowto the ischemc
é‘pns( §®xygen supply to the ischemic tissue; and
(d) conbi nations thereof. 16. The nmethod of claim 14,
Wgr efhn rﬁe@l?od%qn]a ‘cl’ll rv%e're?n thggdél%llsgrat(l:oenl olf sBd %cl:'ﬂ popuPatlon induces
formatlon of kidney subcapsular region tissue, kidney cortex tissue, or kidney medulla tissue.

17. The method of claim 14, wherein the mammalian subject is a human, a primate, or a
rodent.
18. A method for replacing renal tissues, organs, components or structures which are

damaged due to trauma, age, metabolic or toxic injury, disease or idiopathic loss in a mammalian
subject comprising, administering to the mammalian subject a therapeutically effective amount
of the cell population according to any one of claims 1 to 13, thereby reducing or eliminating the

damaged tissues or organs and restoring kidney function in the mammalian subject.
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formati on of kidney subcapsul ar region tissue, kidney
cortex tissue, or kidney nedulla tissue. 17. The

woretosods408 cl ai m 14, wherein the manmal i an subPeTUS2087/621708
human, a prinate or a rodent. 18. A nethod for

L P b el T8 i i oF P e Pefton induces a effec

SRS RAGoh e (59 fornXibi€ of BMhAH WessellisEfATIRg Blood B tﬁ@ﬁﬁﬁ’éyctlsg&s &) blood flow
in a manmmal i an_subj ect conprising, admnistering

torke enaydissugi(cy 9>@jgée suPRly; tA dhedpdngy tissues apd ey mhm@ons thereof.
anount of the cell population according to any one of
claing 1 to 13, thereby reducing or elimnating.the

magdd methad pLglagp 1§ vghirein atminisaiion of Frid kallpegylation induces
ifoHHEtIanﬂ' kidAey BcdPRMEBL B i SHDIKEmEy é&ex-ﬂ@ﬁxe r@tknﬁl‘éy Bledulla tissue.

claim18, wherein adm nistration of sa

popul ati on i nduces an effect sel ected fron1 (a)

3101 MetHeQRetRSd dTlcRAA 18 85RediIS the WRRINAI B sDRPH ath8mhA@ primate, or a

ki dney tissue; (b) bl ood flow to the ki dney tissue;
Pdsntoxygen supply to the kidney tissue; and (d)

conbi nati ons thereof. 20. The nethod of claim 18,

wherejn adm nistration of said cell population induces

$%or met msHhod forprenaane Yuislaisd aliarama}@glﬂ@%?y@iegwée RPRasipn

S peRiqgt | ssue, or kidney nedulla tissue. 21. The

nmet hod of claim 18, wherein the mammal i an subject is a

hu narpbtaamm figsng @om @rsulgpapwdjae megion? 2 corkx g & ngdulfamyf a mammalian kidney,
pre pq{létu%gtlr?g'}hé ﬁ&h@ﬁﬁge df'%ge Iéll[ rggr%)fne lrog%?e%e? géutral protease, or
popul at i on “conpri siI ng, alning tissue froma

mudatyticsnkane toeljfassociata at:keadt epombn af the dssuté at@indsvidual cells,
mammal i an kid ating the tissue in the

e ncu
preséﬁg?ggpcgﬁ%&$?‘ﬁ%?§ ‘met al | opr ot ease, neutra
pr ot aaaRifying withia @Juybd:m aBNBLNES dells HitSapSRiie dbreexpiesdi@Bstlat least one

SR RE G BT R AT L S R S o,

EﬁﬂPbSBIﬁP$ UREAF 0dnd G8EdtiSe th Ae dxPreBsH dflaVRadi 8fie of Sox2, FGF4, hTert,
expression of at |east one of t-4, Rex-1, Pax-2,

Yz‘a&ﬁe?rIXﬁDleTAFﬂ»@Dﬂ WIl, Eyal, HNF3B, CXC-R4, Sox-17,
EpoR,s nﬁ’salﬁly\ayse dtlc elﬁqgg ﬂg 'iﬂns'éa%&rfl Qirdﬁé?mfenved cell population.

expr essi o east 0
Wit -4, SI X2 or GATA-4, and |solat|ng sai d subset of

Il Gn \JfdRin 2, deEPémle'c 1L
%%pulsg%l odquaZB ll' he ‘met hod of éc?dguﬁﬂ&yw%%@eg?ﬁ%éssmn of at least

@nel of Eyale Y B, FoxD1, BNIDE BMER2e GDYi5, Bygk erRsixolp anst negativedasexpression
c%gl?(le?;t Oaﬁgngl} Shog al%GFJ: R¥Eh or WNE{, BMP2, GDF5, EpOR or

|vé or expression of at |east one of
Sox2, FGF4, hTert or Wit -4.

24.  The method of claim 22, further comprising the step of identifying a subset of cells that
are positive for the cell-surface marker HLA 1, and negative for at least one of the cell-surface

markers HLA II, CD80, or CD86.

25. The method of claim 24, wherein the cell population is non-immunogenic for allogeneic

transplantation in the mammalian subject.

26. The method of claim 22, wherein said tissue is from the cortex of a mammalian kidney.
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24. The nethod of claim 22, further conprising the
step of identifying a subset of cells that are
w@omstises f or the cell-surface marker HLA |, apdr/US2007/021708
negati ve for at |east one of the cell-surface narkers
Al 25 T od cl
f\/\ker eﬂflvhr? ntg:%o%coeflg[auggg,uvrhe{?l% is.]au#1 fssis Issu t%r ﬁ‘nﬁﬁ gagl,ma of # 8}amma11an kidney.
al | ogeneic transplantation in the rramml ian subj ect.
. i i S
?@ %ﬁ%&ra?og)g% %g%ﬁﬁﬁéﬁfalwg lal%rog’latbgs s{illar Iieﬁlga ofa
mﬁmniaharrﬂn@xﬂey wherein said tissue is from t he medul | a
of a manmalian ki dney. 28. The nethod of claim 22,
wherein said tissue is fromthe subcapsul ar regi on of
20. marfelmalndafdhey 22,2¢herélin the satishate isof tissheaduimi2 Aask, a scaffold, or a
1\1A(A)g]er egpe gbge ds&é\pst rate is a tissue culture flask, a
SCaM OPY; 20T %% 1 ow, fiber-based device. 30. The
met hod of cIa|n122 further conprising isolating a
ngl I -
g% Y t"lﬁqgn Ahe dggﬁérhngg,%M?egES&¥§sgq gol!ttm%%lshngc rp?mlgahan kidney-derived
el tydingtingdilutibh endedphadingthe sihgle 0e1Rid, celModreé.n sai d
tissue is froma human ki dney. 32. A nethod for
treating a disease in a mammalian subject with gene
1 her dfhe noavinplrdfslang 22, ofdteaimsandjtisane is $oined leohanrkidnay.i f i ed
popul ati on of mammal i an ki dney-derived cells capabl e
of self-renewal and expansion in culture, wherein the
Tel | Hopthodferdreaiing gdisdasd ine niapmadiep subsest with génegherhpamwimprising,

(é ; Z | ofbﬁﬁég%% ‘&Q@}éﬂzﬁf p%?)%@ %ip}l%%%g §E’?Q;gﬂ%§?n @%%deg}% Cells capable

@Eﬁ-ramd/armgakpaneloﬁ ar ctﬂthﬂ: whqfreiaslﬁi etl populationliepsitive i@ expression of
Sox2,

Blsrstorear PS4Reath Ry-2 sty koot T Bt ayesg; Ggars, sox

pr ERUR, BNMe HMFTTQ)Ir GOF 5 khd hepati Gtefol e dxsiedslonR@BUbAE biRbf Sox2,
Erod uce at erapeut| c gene product, expanding the

tilets Wyt-4 15182 etGAEA% i n cul ture, and
adm eﬁétﬁ:ﬁl‘lﬁﬂteﬁh? atg%%deq,"éil IOYth@llSBﬁEG%Q)I' ?ﬁlﬂlie%l rltlag?&lﬁﬁn kidney-derived

manmel 1 an sub to reduce or elimnate the sease
el pph@amrqdaw sthplapatic 288, praduet, net hod of cl ai m 32,

wher ' ' Itjive for expression
of aeel"Pae“éis ‘%eﬁ%‘l‘ls?&ﬁi g’?e,t‘é%ﬂl% e dnfly b7 B2, COFS.
EpoR admilRgxrirp, thagoheti@ijghitared ¢edls tecthp memsiabiim ubjeat to r@asé or

hTert Wit-4. 34. Th t hod of
%F‘ipgﬁ g‘f%xwgﬂ'g:hﬁ Waﬂgg}%‘é? ?“rbbe&bul ation is So;nlst i \?e ?or

the cell-surface

33. The method of claim 32, wherein the cell population is positive for expression of at least
one of Eyal, WT1, FoxD1, BMP7, BMP2, GDFS5, EpoR or Rex-1, and negative for expression
of at least one of Sox2, FGF4, hTert or Wnt-4.

34.  The method of claim 32, wherein the cell population is positive for the cell-surface

marker HLA 1, and negative for at least one of the cell-surface markers HLA II, CD80, or CDg6.

35.  The method of claim 34, wherein the cell population is non-immunogenic for allogeneic

transplantation in the mammalian subject.
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marker HLA |, and negative for at |east one of the

cell-surface markers HLA I'l, CD80, or CD86. 35. The
woretosods408 cl ai m 34, wherein the cell popul ati POT/US2007/021708

non- innunogenic for all ogeneic transplantation in the

bj t ho
ﬁ genet CLaaI (1f%ﬁl T ? g R pe?n a?%aﬁf nt]erﬁ F g?lgsrageoa Vé{;%mf tﬁrgd to the
kltinhyey t}&fmﬁdﬂtﬁalmmﬁlﬁhdtwtr&lu bkﬁlﬂéy diseate; Ridheybinjiing ReMey ischemia, or

di sea e ki dney |schen1a or genetic
%@W% 5%@1 ﬁ “%Qﬁﬁgw} Je€lbj ect . 37. The method of

claim 32, wherein the mammal i an subject is a hunan a

[ e, or a.rodent. 38. The nmethod of claim
%er e "?ﬁ?‘é"%ﬁﬁw‘ ?émw}l?fed’h&? magymaliay s‘g’ Cp1s 65‘{515‘?%&"1 Poiate, or a
to8erderi ved fromthe kidney of a human, a primate, or a
rodent. 39. The nethod of claim 38, wherein the
manmal i an ki dney-derived cell popul ation are derived
38 om ThHeendthadindylatvh 32, wheraimtha Rthniniiiag kidhs/-duii@ed cell population is
ran Ian ed.in roto roduce hyman ki dney cells in
dosirod Paddbtionsy oo Sian aRraiemst a0 Lot 1ol | ow ng
transpl antati on, wherein the cells produce therapeutic

i.,n h r oelimn

B diedn ol St T dnite S0 PPt BORS SaePhaeat Gropion ar
dive@ ftbMghekibhicy®f 6 Aslalaidahd ellb bR alansplahted@h BRFo to produce human
involving renal cells in a manmal i an subj ect

Hdnayraells ‘ﬁdh@c enakyl gprosgptal pupansu aawtdpl.lf@vr%trwelm@w Wherein the
dHHs bfddﬁéi: tﬂ‘ﬁmhé ﬁr@dlh'dtéjlﬂ%e }Qﬂah‘b? ghim8l tb rRRPUS A ffhte the disease in
sai d popul ation capabl e of self-renewal and expansion
fhe hemin swbiect. wherei n the cell popul ation is positive
for expression of at |east one of Oct-4, Rex-1, Pax-2,
Cadherin-1 1, FoxDl, WIl, Eyal, HNF3B, CXC-R4 Sox-
47, Eporth o scremngra diyg cayd3tedn freai@ginordgeinyelving renal cells in a
ﬁ?ﬁﬂ&gﬁaﬁi s‘ﬁ?ee&fcoﬂa&bﬁg?‘&% s@p€ofof Sox2, FGF4, hTert,

culturing the nannallan
k| d ne(y)xﬂe‘rldmg dn cselatedpopm dinpmnglde kldpc)edarfved attll mopulation, said

%@Pﬁg&{h 93{11’%“% 8{ &E)ftr%}lﬁﬁva"fla&aeéx %sﬂ) i Qu%? ) e Iar%n rplols)ulaé:’on is

ent 8r'éased
mositive fareeprassicnd athemansd affOcit-d, Rext-T @ax-@p@achxms;l,ﬂ?ngneWTl, Eyal,

R Tar PERRORGMuRuP 3 oS o i Bpe Boresion o a

1088 encer k2 AGRA{ h Rt walt-4f BECdragacpadi date on the
survival of the cells or..on a norp holoqlca
s

f unct(Phrpringfhe gryunalpn idpeyr deginett cellimopylatiqnainderdreliferation
J&:\h@i@ﬁg t@robﬁinoa{ Mhﬁﬁ&onﬂfo@lﬁ@ﬁ Edm@isingb s Wk f)(ﬁenn\ﬁh@rrlﬁctfé/ased potential
an effect altering c survival, "a norphol ogi cal ,
for self-renewal and expansion zn vztro _
(c) exposing the cultured cells obtained from step (a) or (b) to the drug candidate; and
(d) detecting the presence or absence of an effect of the drug candidate on the survival of
the cells or on a morphological, functional, or physiological characteristic and/or molecular
biological property of said cells, whereby an effect altering cell survival, a morphological,
functional or physiological characteristic of the cells, and/or a molecular biological property of

the cells indicates an activity of the drug candidate to treat the renal cell disorder.
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functional or physiological characteristic of the
cells, and/or a nol ecul ar biological property of the

W@ eds®434pgli cat es an activity of the drug candi Ber/@S1007/021708
treat the renal cell disorder 41. The nethod of claim
£ or eirshogtol ot ol s elEyerhiaRigis popayefor sy of ateas
&2 Ey&DRBT 1, ERBl (HMRE)BMPZ ark 5n$ﬂnﬂi bﬁ’[@exfp%n@?fdgﬁ@v%gfbp&presswn
of at |east _one of Sox2, FGF4, ert or Wit-4. 42,
pleat raet ope oE B2k Qb et PeVit-the nor phol ogi cal |
functional, or physiological characteristic of t he
cell is |ncre%sed formation of renal tubules or

T pr ebimgthesotglapm 40, vewrein the apnrpftologiesl, funglionah or plysiplogical
HaRcBid® of\meﬂ'lﬂntnté?sem&g@drp&‘r&ﬁh wubhIEG Lk pia&ion FBMP or BMP
physi ol ogi cal characteristic of the cell is iIncrease
weentdt i on of at | east one or nore of the trophic

factors FGF2, HG-, TGFa, TIMP-1, TIMP-2, VEG- or

MVP-2. 44. The net hod of cl aim40, mhereln t he
4. s or thermatlod; of ¢ im0, Whesmie the nosrhelngical funstiengh or physiological

&{a%@ﬁsﬁd of TR 19&9@%@1{1 s& PR BER S5 One B It ddf rtl?es‘tro H% factors
trauma, age, IC or toxic Injury,

FGFZ‘J P I TGRuo $EMP, AIMB2EEGEorMMpact . 45, A rret hod

for assaying toxicity of a test substance to affect

ki dney cell function conprising the steps of: (a)

‘M’ ovi THiemgetiznd dfstahaﬂ@,dwlareixpmc idfsowldr im'ﬁmha)hib &iney disease or damage to

der ed ce pul ation

G ST R R PR Pl B FRRE R el BfsbR e njor,

diseapeOsr mmmethlﬁ Goss xpnmeamblan sobjeatt | east one of Oct-4,

Rex- 1, Pax-2, Cadherin-1 1, FoxD, WIl, Eyal, HNF3B

CXC-R4, Sox- 17, EpoR, BMP2, BMP7, or GDF5 and

4fegatA wethod fortaksaymy poxdstyiof a tasf substace asiffeaniedndy cBih fihction

FGF4f.h ert it-4, SI X2 or GATA-4; (b) exposing the

%@ﬂFSB@g PASEPS8H to the test substance: and (c)

det eqh) previlg ap IsBRBAGE pitificdlsithAiaf kidaby-8drfveg telPpopllaBon capable

test substance on the survival of the cells _in the

Holireneghangexpansign ifnuitHes: whereigithe qell epyl@ioalis pesitive for expression of

Rhessd &Jeegbe@.!; rehar agt ?rdaahérﬁl ﬂnﬁé,em whee%lamm CXC-R4, Sox-
bi ol ogi cal gert of I's in the population,

%@pe&;BMRZ eBM Gtor DS ramhgeg@evq for the gkiregsionf at least one of Sox2,
F@FP'E?L:‘P%S@A sU?%‘HF%A‘i’R , or physi ol ogi cal

aracteristi'c o e cel'l s and/ or a nol ecul ar
bi ol db) egbsipg thp eclt yopofatiomtol the fest shbsanpgpod at i on

0, SR e B St Fheh B b B bRet Bp e o
1€ t¢11sAP fe|papriltivni o8 oft @ Hdrphotogical, fignhsiRE St Piiysdiogaial ¢amSteristic
and/or molecular biological property of cells in the population, whereby an effect altering cell
survival, a morphological, functional, or physiological characteristic of the cells and/or a
molecular biological property of cells in the population indicates the toxicity of the test substance

to kidney cell function.

46.  The method of claim 45, wherein the cell population is positive for expression of at least
one of Eyal, WT1, FoxD1, BMP7, BMP2, GDF5, EpoR or Rex-1, and negative for expression
of at least one of Sox2, FGF4, hTert or Wnt-4.
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one of Eyal, WIl, FoxD , BMP7, BMP2, CDF5, EpoR or

Rex-1, and negative for expression of at |east one of
WE00R/04HB4, hTert or Wit-4.47. The nethod of BCBUS2045021708

wher ei n t he norphol ogi cal, functional, or

si@l.ogi.cal ragteristic of .the.cells.is formation

B7? oM orE0R 35 L bf oo gioh® fyr2n. ERiaigetca

dfaraciEhistioafttitodlofs foinaition éffrenaMaduis br éxpedssias eBNVBXr BMB/receptor.

of the test substance is neasured as decreased

formati on of renal tubules or decreased expression of

VP CFheBhMdthadexfepimi7, wiireil mereneet loxikigfof deasisubStance is measured as

i.n th hql qgi cal , functional, ar
I
of at least one or nore of trophic factors FGF2, HGF

dsF e lilinda of b

lallvrrl:l)'tlg ,'w}}érEe%:the (r)r{orp%gxzchl, functional, or physiological
characteristic of the cells is secretion of at least one or more of trophic factors FGF2, HGF,

TGFa, TIMP-1, TIMP-2, VEGF, or MMP-2.

63



