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DI SEASE FI ELD 5This invention relates to nethods for enhancing the
engr af t mewo 20f2/(varsat opoi eti ¢ progenitor cells, enhanci n@CIANROME00SIW
transpl antati on and preventing or reducing graft versus host disease. In
one enbodi nent the invention relates to ﬁ;eventi ng or alleviating the
conplications follow ng all ogeneic bone rrow transpl antation, nanely
graft versus host disease in mammalian patients, especially in human
patients. 10 BACKGRAEMNR I [ S hdH ed follow ng
a process which destroys ?)ﬁef%‘??mv(s Clﬁg‘?ptyaﬁr%twegfﬁfdoﬁsrl %wfgﬁr{gsaél nt ensi ve
system c radi ati on or chenot herapy, bone 15marrow is the first target to
fail. Metasg@gic cancers are commonly treated with very intensive

chenot herapy, which is intended to destroy the cancer, but also effectively
destroys the bone marrow. This induces a need for bone marrow

t r anspl &nt aThie mveAdidrenel aats to madiodd yr dnhiindihgthtraprafioisheof hdheatdguiart eni ng
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di sor der thﬁfev%ﬁnglﬂfe Méﬁircatﬁ(ﬂﬁtﬂrlo&iﬂgtallb%éi@efceciotng‘f‘na?fb‘%?ﬁén% aRdsigyail ability
of all ogenelc boné marrow or stem cell transplantatign. ‘GBHD IS a systemc
i nf | ammat orjanedyerfiorrimkibes diwasas napyalian patichssspemd bvahunmeapatigntiieat h of
25t he ppst mammal . At present, allogeneic transplants invariably run a
severe ris assoclated GvHD, even where the donor has a high degree of

hi st oconpat KGEOUNLL "t he host. GvHD i s caused by donor T-cells reacting
agai nst system cally distributed 30i nconpati bl e host anti gens, causing
power ful i i n » : T- tr ize
differ encers]é %%’%%Qggﬁgganﬁgqﬁ%gfd H%ée?of%i&g{}lgta mSJf:‘éaSF@@c(%eft\%%gﬁp %Cur rent
met hods t o prisyeEntongrdnnle dell@vipD itensotosysigtng ridgtiontor eeradthetapigdosech as
cycl ospori nmAréRds ﬁ@rﬁtrét%%%&ecBCféiﬂ_sMeEB@ﬁﬁg cHRVR aELoREenS/ tEEﬁte%fvfzi%?%éry nust be
gi ven for prolonged periods of tinme, and are expensive to admnistéer and to
moni t or. 35AfNgH cRetherapy. ShigbAnteare to desiey tre euicer huhtleR 16ty 8lYpr event
GvHD, but td¥sSoysaBitlbo@SmaeeRi Thiscialieds andeEfopdosd Merrb@aiankilhgsti@nd

expertise. Arﬁgviggo%agf a%y %ﬁgtrhg %10%[ ac;ll-l-te life-threatening conditions involving bone

marrow disorders with bone marrow transplantation is, however, generally regarded as

20 too risky, because of the likelihood of the onset of graft versus host disease (GvHD).

GvHD is an immunological disorder that is the major factor that limits the success and
availability of allogeneic bone marrow or stem cell transplantation. GvHD is a
systemic inflammatory reaction which causes chronic illness and may lead to death of

25 the host mammal. At present, allogeneic transplants invariably run a severe risk of
associated GvHD, even where the donor has a high degree of histocompatibility with
the host.

GvHD is caused by donor T-cells reacting against systemically distributed
30 incompatible host antigens, causing powerful inflammation. In GvHD, mature donor
T-cells that recognize differences between donor and host become systemically
activated. Current methods to prevent and treat GvHD involve administration of drugs
such as cyclosporin-A and corticosteroids. These have serious side effects, must be
given for prolonged periods of time, and are expensive to administer and to monitor.
35 Attempts have also been made to use T-cell depletion to prevent GvHD, but this

requires sophisticated and expensive facilities and expertise. Too great a degree of T-



WO 2012/ 000064PCT/ AU2011/ 000840 2 cell depletion | eads to serious problens
of failure of engraftnment of bone marrow stemcells, failure of

henat opoiwoi2017®@ewAst i t uti on, infections, or relapse. MpCa&/Au2mi1toeB47- cel |
depletion | eaves behind cells that are still conpetent to initiate G/HD. As
a result, current nmethods of treating %D are only successful inlimted
donor and host 5conbi nations, so that y patients cannot be offered

pot ent i aI ly life-saving treatnent. Mesenchymal stemcells (MSC) exhibit a
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mul tipotential cell preparations in ternms of their effect on GvHD.

Surprisingly, the Stro-1 bright nultipotential cell preparation was vastly
superi or t oMesrachesamedny pells (MEM exbibiit ppaspriimpivoasupprenEt Pehatyi Wit cIGrHD,
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devel opnent of l'ications 1 n_a mamal Tan patient which
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present invention provides a nethod for of alleviating the devel opnent of

GvHD conpl i%@MWKﬁY‘ n a mammel i an patient caused by bone marrow

t ranspl ant h conprises adm nistering to the patient (a) precursors
of bone 30nErvoW ¢ddineaetodht Preserd mv cpBpn.dhpyyantatsi eompsfedoaedeschamadl stved f or

STRO- | bgi gmeu%hlsrrmqﬁw R @SREMial BT BRbaANSH LM 8@k tﬁelfr agtQlon Gapyed
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and/ or pr og@HYriAEYe spiltipntential celh PECPARIPY aepst Ve B ARRATON 49 4he
adm ni st er edledenclyimdARRunécliefrtgabtioteintagnetiothtiog GvD severity of G/HD in the

patient. 3
Accordingly the present invention provides a method for alleviating the development of
20 GvHD complications in a mammalian patient which comprises administering to the

1 bright

patient a population of cells enriched for STRO- cells and/or progeny thereof

and/or soluble factors derived therefrom.

In one embodiment the mammalian patient is undergoing or about to undergo a bone

25 marrow transplant.

In another embodiment the present invention provides a method for of alleviating the
development of GvHD complications in a mammalian patient caused by bone marrow
transplantation which comprises administering to the patient (a) precursors of bone
30 marrow lineage cells, and (b) a population of cells enriched for STRO-1™&" cells
and/or progeny thereof and/or soluble factors derived therefrom, wherein the
population of cells enriched for STRO-1¢" cells and/or progeny thereof and/or
soluble factors derived therefrom is/are administered in an amount effective to reduce
the severity of GvHD in the patient.

35



I n one enbodi nent, the graft-versus-host disease is a result of a T cel

i nune response. In one exanple, the T cells are froma donor and the

anti gen iwoRomobdse reci pi ent. For exanple, the T cell sroamaltzelymoesent in a
transplant. In another enbodinent, the T cells are fromthe recipient and
the antigen is fromthe donor. 5 In anot?er enbodi nent of this nethod the
STRO-1 bright cells and/or progeny cells thereof and/or soluble factors
derived therefromare genetically engineered to express a nolecule to bl ock
co-sti mul atfn%e%hlbgd nk She %Iqil;ths‘fae &I%%l%&@ﬂta r%ﬁllt{ ff dTBYelP ?Hﬁeogene' c or
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or 0 obtainin e actors sages o e cells
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t hereof5 For exanple, the nethod conprises adntnlsterlng between 0.3 x 106
to 2 x 106 QTRCHI tikve of the
othod invo Ve'ﬁé%hggéﬂl%&lp%ﬁ Af%hf"s"&?e/ﬂ%d BESIRG. LT &ﬁ% d%?p%’gﬁ& S
progeny t hethewspf a@smombla)ﬁﬂpt@ms@rwsd tlfemfrmameeetlwvneeme@ed_t@(exm@s and 0.5
X 106 STRO 1oREMIRM bosk bs-s@dla8bn BFP9eny thereof, such as about 0.3 x 106
501 bright cells and/or progeny thereof. 25 The present di scl osure al so
contenpl at es nunerous adm nistrations of the cells and/or soluble factors.
For exagpl eThsSITROA “FRRNIMERBe kitbpbniee Gdioptisdier Int@ictchbodhdns, tand

noni tori ng W to determ ne when one or nore synptons of GvHD
occurs or %ﬁ@pianﬁegﬁﬁﬁﬁﬂgg%?}ng a further dose of the cells and/or

soluble factors. Suitable 30nmethods for assessing synptons of GvHD will be

apparent tot qeﬁgP i {pes exanpl e,
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and/ or sol ubpwsof kavedreen @mandehlntquén@rmwﬁt@a@n@wﬁﬁahoe@etoeﬂvtm@etIWeekl y or

| ess of4 en, oRRgdERias, once every four weeks or less often. WO

2012/ 000064PCT/ AU2011/ 000840 4 I n anot her enbodi nent, the popul ati on of
cells enriched for STRO | bnght cells and/or progeny ceIIs t her eof and/ or
sol ubl e facExrrnSplat@rdoy@es bhﬂ’lreQEﬂ@ﬂibluﬁe acicon etler e@ftsysst H}ﬁscta?t(b B fa ST
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STRO-1™#" cells and/or progeny thereof, such as about 0.3 x 10° STRO-1""8" ¢ells

and/or progeny thereof.

25
The present disclosure also contemplates numerous administrations of the cells and/or
soluble factors. For example, such a method can involve administering the cells and
monitoring the subject to determine when one or more symptoms of GvHD occurs or
recurs and administering a further dose of the cells and/or soluble factors. Suitable

30 methods for assessing symptoms of GvHD will be apparent to the skilled artisan and/or
described herein.
In one example, the population enriched for STRO-1""¢" cells and/or progeny thereof

and/or soluble factors derived therefrom are administered once weekly or less often,

35 such as, once every four weeks or less often.



I mrunosuppressi ve agent. The i mmunosuppressive agent nmay be adm ni stered
for a tinme sufficient to permt said transplanted cells to be functional.

I n one exwOpRbe/o0ddse | NMMunosuppr essi ve agent is cycl osSpoPCHAU2THE00840

cycl osporine may be adm nistered at a dosage of fromb5 to 40 ng/ kg body wt.
15 Throughout this specification the word "conprise", or variations such as
"conprises" or "conprising", will be understood to inply the inclusion of a
stated el enent, integer or step, or group of elenents, integers or steps,
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el enents, integers_or NGS Figure
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base pair. Figure 4. Conparative efficiency of STRO-1 negative MC
(preparation A) and STRO lbright nr-t'-' (preparation B) for inhibition of
T cel |l prwDi2bermvicen. PBMC 35were stinul ated with CD3/ CPE8/Aanatigdosseads f or
4 days in the absence or presence of WD 2012/ 000064PCT/ AU2011/000840 6
preparations A or B. T cell proliferati on was measured by 3H Tdr

i ncorporation as counts per mnute (cpm~ Figure 5. Corrparatlve efficiency
of STRO-1 negative MSC (preparation A) and 5STRO lbright m" (preparation

B) for i ”h'ﬁghg&ﬁ of H C@iﬂregﬁé}l 'Jrﬁﬁl%t bP@TlﬁE‘W‘M?F dﬁl?ﬁ“i"a‘t DHoddnlyNof

CD3/ CD28 coa beads resence o erent
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weeks, recipheAld PocEdME, fothNR]RG Gds ‘@é&lﬁee@ﬁ%ﬁ@e&@c‘m@)@é Al Arﬂﬁus%h)as%[ MPC

(preparatl on B1l) nouse or received ng further treatnment (Control)

Ei ght nice @pa@%&w%fﬁéw Heget dae WP@éSl%PéVa%@és%ﬁcréﬁtSwé@ﬁ§FS$Q4t'@f val .
Ti mat ref er ROR RHPDECattn, WEe 5staﬁ@zﬁ_t|1_ Rgtﬁ%ol as @éymaécapﬂemugfyf(eednt%h@fet 2RO 1
negative re ri ratio

oD, T cerreltS STEIR ﬂ%?§ RS rimRsn o 260 Bl OB oBtThag

spl enocyt esFdlBOwWA® Gmplifioandd, Gad)R ré&dﬁdl) rdonoe swase aalysef dot 5% mgar@veergehsl y
into | ethal t i 1€ Gl R

weeks, rem%c%ié(céfnﬁ3 Lé‘t%k@ gﬁl(} favz Sﬁl%ﬁ%i) Bg%ﬁ/dﬁmﬁlﬁ%ﬁl%&@m lg%lgpregar ations
A or B (Al cxpeessigh fOIBQa)cthellr@@léfpw/@s BESCHGE t il rqfﬁr@a@mthe(e@meﬁmOEOéhl@e m ce
per gresp WeyiSe kB She, GAGPWEE Bin rag@@@itlsy@wﬁfef (egts of high-dose STRO 1
negative MSC (preparati on A) and STRO Ibright nr-t (preparation B) on
GvHD. T-cell depl eted bone marrow 30nmononucl ear cells (BMMC) (5x106) and
spl enf)cy':1 elsFlgﬁwlos)TH(D-QH‘ngI proény tRehlnteaand eapardddSEROEL MIC aysiesdis| y
into | etha

weeks, rec”bégl Y Féﬁg gﬁﬁf@?‘ggﬁ\lﬂ%{}@ éH%@% é%ﬂ@Agg'%oT%tﬁ(gpﬁAﬂﬁgnA or B

(A2, BZ) oroerélH%(D«ledSMMNQHWherpattrtmtm difeoentt SAR ) sulbsetpraccondoe tpéle gr oup

wer e ifjectg 1099"814[{(?"1@'“ JTHSEr D 898 0QR; AT £ES T AR edI TGE W AMprkPar8d BURS B2
and 35A2, re Eectl ve brisht
STRO-1 subpopulatlon and used to construct a STRO-1""#" subtraction

hybridization library (B-C). Replicate nitrocellulose filters, which have been blotted

cac

with representative PCR products amplified from bacterial clones transformed with
STRO-1™&" gubtracted ¢cDNA. The filters were then probed with either [**P]
25 deoxycytidine triphosphate (dCTP)-labeled STRO-1"¢" (B) or STRO-14™®! (C)
subtracted cDNA. The arrows indicate differential expression of 1 clone containing a
cDNA fragment corresponding to human SDF-1. (D) Reverse transcriptase (RT)-PCR
analysis demonstrating the relative expression of SDF-1 and glyceraldehyde-3-
phosphate dehydrogenase (GAPDH) transcripts in total RNA prepared from freshly
30 MACS/FACS-isolated BMMNC STRO-1 populations prior to culture. bp indicates

base pair.

Figure 4. Comparative efficiency of STRO-1 negative MSC (preparation A) and
STRO-1""8" MPC (preparation B) for inhibition of T cell proliferation. PBMC
35 were stimulated with CD3/CD28 coated beads for 4 days in the absence or presence of



WD 2012/ 000064PCT/ AU2011/ 000840 7 Figure 9. Conparative effects of | ow dose
STRO- 1 negative MSC (preparation A) and STRO lbright nmr-t'-' (preparation
B) on GvHBRO 20t20@bd64depl et ed bone marrow nononucl ear cel IPST/(ARNMI)00¢8ER106)
and spl enocytes (30x106) from B10. D2 (H2d) donors were injected
intravenously into lethally irradiated (67500Gy) BALB/ ¢ (H2d) 5recipient
mce. After 4 weeks, recipient mce were injected with 0.3x106 cells of
preparations A or B (A0.3,B0.3) or received no further treatnent (Control

2). Six ni . e :
) iXx m C&E?ﬁﬁtlcg{s%yogrc%{eﬁecellﬁ:&%ﬁ?Pg g&g n%][aﬁf}gd Bﬁﬁ@!’ﬁd% 7 %FPO%W gcore per

each nouse. ure 1 nparative e owdose STRO-1 negative MSC
(prepar at i o¥PUAR PEOEMMSTIR)1bri ght nr-t'-' (preparation B) on GvHD. T-cel |
depl et ed bone nmarrow nononucl ear cells (BMMC) (5x106) and spl enocytes

30x106) from B10. H2d) daqpors we injected, i venously into | ethall
it ol o Bt Comanes v Bapnruet ST g AnSC /i Tz eton &) Befini ot
m ce wefe iSTROET*WMIPC Qpi2pafticneB) for dhhipitbpeosfal cehprodifanatiBn( RABMC BO. 3)
or receive . e I g Six.m r O wer e

i nj ect ed. %%ggsﬁg%k%réw%lﬁ @ 3??@%&%%‘%%&83%4@3? éﬂh%%é%sg'ﬁc gorfgiﬁfgé.w TAI LED
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enri ched fog,ahBRuAAYyIL TEEhESpSANBS aMNRPBRES BAbHchBHL |0}f HRUBRIrbOT cElEDa

STRO- 1 negative nesenchynal stemcell preparation in aneliorating G/HD.

/ Y
Accor di ngl yPrehirgsioade mthighWBMG were ptiptagsinghsghspeg ad¥SGl | evi ating t he
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20 Figure 7. Comparative effects of STRO-1 negative MSC (preparation A) and
STRO-1""8" MPC (preparation B) on GvHD. T-cell depleted bone marrow
mononuclear cells (BMMC) (5x10°) and splenocytes (30x10°) from B10.D2 (H2d)
donors were injected intravenously into lethally irradiated (750cGy) BALB/c (H2d)
recipient mice. After 4 weeks, recipient mice were injected with 1 or 2x10° cells of

25 preparations A or B (A1, A2, B1, B2) or received no further treatment (Ctr). Eight

mice per group were injected.

Figure 8. Comparative effects of high-dose STRO-1 negative MSC (preparation A)
and STRO-1""8" MPC (preparation B) on GvHD. T-cell depleted bone marrow

30 mononuclear cells (BMMC) (5x10°) and splenocytes (30x10°) from B10.D2 (H2d)
donors were injected intravenously into lethally irradiated (750cGy) BALB/c (H2d)
recipient mice. After 4 weeks, recipient mice were injected with 2x10° cells of
preparations A or B (A2, B2) or received no further treatment (Control 2). Eight mice
per group were injected but 4 and 3 mice died soon after the injection in groups B2 and

35 A2, respectively.



As used herein, the term"soluble factors" shall be taken to nean any
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progeny thereof that are water soluble. Such soluble factors may be
intracel lular and/or secreted by a ceII”7Such sol uble factors may 5be a
conplex m xture (e.g., supernatant) and/or a fraction thereof and/or may be
a purified factor. In one enbodi nent of the present invention soluble
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application of this invention_ is to humans, however, i s expected that
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the transplant by the recipient's T cells. The 50..j bright cells and/or
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cells of the recipient such that the T cell response is reduced or

el i m nated when presented wth donor or foreign tissue.
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For example, the invention provides a method for of alleviating the development of

GvHD complications in a mammalian patient caused by bone marrow transplantation
30 which comprises administering to the patient (a) precursors of bone marrow lineage

cells, and (b) a population of cells enriched for STRO-1"#" cells and/or progeny
thereof and/or soluble factors derived therefrom, wherein the population of cells
enriched for Stro-1""#" cells and/or progeny thereof and/or soluble factors derived
therefrom is/are administered in an amount effective to reduce the severity of GVHD in

35 the patient.
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bone marrow cells by administering to the recipient, prior to, or at the same time as
 bright

transplantation of the donor cells, STRO- cells and/or progeny cells thereof and/or
soluble factors derived therefrom in an amount effective to reduce or eliminate an

30 immune response against the transplant by the recipient's T cells. The STRO-1"¢"
cells and/or progeny cells thereof and/or soluble factors derived therefrom affect the T
cells of the recipient such that the T cell response is reduced or eliminated when

presented with donor or foreign tissue.



20 The followi ng exanples further illustrate aspects of the present
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particular cell types is increased when conpared with the untreated
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combi nati on in the donor tissue from mounting an immune response against the recipient, thereby
reducing or eliminating a graft versus host response.
25
The recipient's STRO-1""¢" cells and/or progeny cells thereof and/or soluble factors
derived therefrom may be obtained from the recipient prior to the transplantation and
may be stored and/or culture-expanded to provide a reserve of STRO-1¢" cells and/or
progeny cells thercof and/or soluble factors derived therefrom in sufficient amounts for

30 treating an ongoing graft attack against host.

It is further contemplated that only a single treatment with the STRO-1""" cells and/or
progeny cells thereof and/or soluble factors derived therefrom of the present invention
may be required, eliminating the need for chronic immunosuppressive drug therapy.

35 Alternatively, multiple administrations of Stro-1 cells and/or progeny cells thereof

and/or soluble factors derived therefrom may be employed.
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30 intestine, lung, lymph node, thymus, bone, ligament, tendon, skeletal muscle, dermis,
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35 lineage-commitment and differentiation pathway which these cells enter depends upon

various influences from mechanical influences and/or endogenous bioactive factors,
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passages) can be TNAP-, CC9 ', HLAclass |I', HLA class Il-, CD14-, CD19-,
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enriched popul ations of STRO- 1 nultipotenti al
As used herein the term "TNAP" is intended to encompass all isoforms of tissue non-

30 specific alkaline phosphatase. For example, the term encompasses the liver isoform
(LAP), the bone isoform (BAP) and the kidney isoform (KAP). In a preferred
embodiment, the TNAP is BAP. In a particularly preferred embodiment, TNAP as
used herein refers to a molecule which can bind the STRO-3 antibody produced by the
hybridoma cell line deposited with ATCC on 19 December 2005 under the provisions

35 of the Budapest Treaty under deposit accession number PTA-7282.



cells fromwhich progeny may be derived are described in WD 01/04268 and WO
WO 2012/ 000064PCT/ AU2011/ 000840 16 2004/085630. In an in vitro context
STRO- 1 ' wolzpizpooeati al cells will rarely be present aspam/aaiksoloosaby pure
preparation and will generally be present with other cells that are tissue
specific commtted cells (TSCCs). WO 01/l 4268 refers to harvesting such
cells frombone marrow at purity levels of about 0.1%to 90% The
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that in performng the present invention, separation of cells carrying any
gi ven cell surface marker can be effect ed by a nunber of different nethods,
however, prief eratieat erebdrbuisnt; ehy Stwel"Bi nelisngreandti eafiably afyenting eisg. npem
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cells Carryin
used. In another useful ernbodlrnent of the invention, cells of a non-human animal (or

if the patient is not a human, from another species) are used.

The present invention also contemplates use of supernatant or soluble factors obtained
30 or derived from STRO-1"" cells and/or progeny cells thereof (the latter also being
referred to as expanded cells) which are produced from in vitro culture. Expanded cells
of the invention may a have a wide variety of phenotypes depending on the culture
conditions (including the number and/or type of stimulatory factors in the culture
medium), the number of passages and the like. In certain embodiments, the progeny
35 cells are obtained after about 2, about 3, about 4, about 5, about 6, about 7, about &,



The anti bodies or |igands may be attached to a solid support to allow for a
crude separation. The separation techni ques preferably nmaxi mse the

ret ent i orwof2o1z/ebicki ty of the fraction to be coll ected. PUIrAWRNH/We8INNI ques
of different efficacy may be enployed to obtain relatively crude
separations. The particul ar technique eg‘gl oyed w Il depend 10 upon
efficiency of separation, associated cytotoxicity, ease and speed of

per formance, and necessity for sophisticated equi pnment and/or technical
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In one embodiment, an expended cell population used to obtain supernatant or soluble
factors, or cells per se, comprises cells wherein at least 25%, more preferably at least
50%, of the cells are CC9+.

35



20i nvention may be perforned. Cells useful for the nethods of the invention
may be stored before use, or before obtaining the supernatant or sol uble
fact ors. wbtzhedwomad protocols for preserving and stori RgTAU2eul@0s40t | C
cells, and in particular manmalian cells, are known in the art (cf. 25
for exanple, Pollard, J. W and \Wal ker, lg M (1997) Basrc Cel | Culture
Prot ocol s, Second Ed|t| on, Humana Press, "Totowa, N.J.; Freshney, R 1.
(2000) Culture of Animal CeIIs Fourth Edltlon Wley Li ss, Hoboken, N.J.).
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pr onot er . btl onal] suitab pronoters are known in the art and shall be
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taken to a AY'S 10nutandis to the present enbodiment of the
i nvention. Preferably, the nucleic acid is provided in the formof an
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refers to a nuclelc Ity to confer expfession on a
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gene) 19 WNTSEdsh ah$ £ORIROEImAARAES RHerchit®nGBid STROLIY Belldfc¢RAERXL Of

the present |nv?nt| on, it is to be ungbrstood that an F%Qe}ﬂsé;ée%\r}i)?ﬁgstruct

may conpri s&SolHE reSRANSAflYetive Rciers i DORYRITNG K yaRicH ©

sub- genoni CTngmnbeccdm@gmamhcludé h@pzﬁ’tscfyt@lp@dg%hﬁoraCW(ﬂldhadiatﬁlﬁlpﬁtent for

mal nt al ni n n I n gaus format .
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are desgri LS
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e M e e e R
subsequent Iprgmlequthrehﬁlmeals,sﬁbﬁoatalsa, skipreedsisach GS)ﬂtsltatlucctytess deidras &y,
exanpl f5 @ Ipalilaf%mc(?e gglls?reggetgl%plpqthelial cells, smooth and skeletal muscle cells, testicular
progenitors, vascular endothelial cells, tendon, ligament, cartilage, adipocyte,
fibroblast, marrow stroma, osteoclast and haemopoietic-supportive stroma, cardiac
muscle, smooth muscle, skeletal muscle, pericyte, vascular, epithelial, glial, neuronal,
astrocyte and oligodendrocyte cells. Precursors include those that specifically can lead
30 to connective tissue particularly including adipose, arcolar, osseous, cartilaginous,

elastic and fibrous connective tissues.

In another embodiment, the progeny cells are Multipotential Expanded STRO-1"
Multipotential cells Progeny (MEMPs) as defined and/or described in WO
35 2006/032092. Methods for preparing enriched populations of STRO-1" multipotential
cells from which progeny may be derived are described in WO 01/04268 and WO



30Vectors suitable for such an expression construct are known in the art
and/ or descri bed herein. For exanple, an expression vector suitable for the
met hod ofwohei1zoement i nvention in a mamualian cell is, PCOrAtRRAMOISE) a
vector of the pcDNA vector suite supplied by Invitrogen, a vector of the
pCl vector suite (Pronega), a vector of .fhe pCW vector suite (Contech), a
pM vector (O ontech), a pSI vector (Prormega), a VP 3516 vector (C ontech)
or a vector of the pcDNA vector suite (lInvitrogen). WO

2012/ 00006ATIGH A 1,030748) 2018 SR el 330 24 il

addi tional vectors ang'sources 5} such_vector suc or
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epi somal in st ce ral vec drs are ‘an efficient versatile
met hod of gene transfer in target cells and tissues. Additionally, high
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i mmunodefi ci ency Virus n I nMuno 1 Ci enc V|rus

conbi nat i on® MREr ebth e(@éeerSekW C pod/As ER49cKDA], VLA-3vioRgll. [n yet a

56: 2731- 27 %ﬁﬁégﬁt%feﬂeHOMM1ﬁEnta{he MEMPY 8 -nob %xﬂi@ﬁ\r’l’ E—I@"ﬁ QuctidRPahd/or are
Sommerfelt et al %§§§59 (1990); Wlson et al, J. Virol.

63: 274- 2318‘“@1@%‘950”%41‘{“5?1“ . Virol. 65:2220-2224 (1991):
PCT/ U594/ 05700; Ml er and Rosman BloTechniques 7:980-990, 1989; MIller, A.

0, TR G, RO 00 BB P B0 AL 205
2012/ 000064t5’p:qS/ migREingy W@HQW, dental pulp cells, adipose tissue and skin, or perhaps
more broadly from adipose tissue, teeth, dental pulp, skin, liver, kidney, heart, retina,
brain, hair follicles, intestine, lung, spleen, lymph node, thymus, pancreas, bone,
ligament, bone marrow, tendon and skeletal muscle.
30
It will be understood that in performing the present invention, separation of cells
carrying any given cell surface marker can be effected by a number of different
methods, however, preferred methods rely upon binding a binding agent (e.g., an
antibody or antigen binding fragment thereof) to the marker concerned followed by a
35 separation of those that exhibit binding, being either high level binding, or low level

binding or no binding. The most convenient binding agents are antibodies or antibody-



Vari ous adeno-associ ated virus (AAV) vector systens have al so been

devel oped for nucleic acid delivery. AAV vectors can be readily constructed
usi ng techoizqueé®odenown in the art. See, e.g., U S. Pat. PNosAU2B110AGR4414 and
5,139, 941; International Publicati on Nos WO 92/ 01070 and WD 93/ 03769;
Lebkowski et al. Mdlec. Cell. Biol. %28 5 3996, 1988; Vincent et al.
(1990) Vaccines 90 (Cold Spring Har bor boratory Press); Carter Current

Opi nion in Biotechnol ogy 5:533-539, 1992; Mizyczka. Current Topics in

M crobi ol , I t [{—ng
5:793- 801, I%Sg(ll ﬂ (PI(% g aﬁng %&% &819&’10 gragﬂbo / % O%Bgél&méonal Zhou
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t hat deScribed in Fisher-Hoch et al., Proc Nat| Acad. Sci. USA 56:317- 321
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to which the soluble fact or has not been adm ni stered, 35wherein reduced

G/HD in the test subject conpared to the control subject indicates that the

sol ubl e faCA@ﬂibddﬁﬁadg&mspéﬁﬂleﬂﬁ theotmartetsadscidddDhereMQire commercially available
2012/ 000064PCT/ AU20 00 22 Ce [h.§0mpasi ti ons

of the presat RUGTIDATGHRICIERThe TG ool T boery BB M RSELor
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COMPOShH§ i orbrgg&gg kag%ﬂqGM{%@&%{qggg | y acceptable carrier and/or

exci pi ent.

It is preferred that the method for isolating STRO-1""#" cells, for example, comprises a
first step being a solid phase sorting step utilising for example magnetic activated cell
sorting (MACS) recognising high level expression of STRO-1. A second sorting step
25 can then follow, should that be desired, to result in a higher level of precursor cell

expression. This second sorting step might involve the use of two or more markers.

The method obtaining STRO-1""¢" cells might also include the harvesting of a source
of the cells before the first enrichment step using known techniques. Thus the tissue
30 will be surgically removed. Cells comprising the source tissue will then be separated
into a so called single cells suspension. This separation may be achieved by physical

and or enzymatic means.

Once a suitable STRO-1™¢" cell population has been obtained, it may be cultured or

35 expanded by any suitable means to obtain MEMPs.



The terns "carrier” and "excipient"” refer to conpositions of matter that
are conventionally used in the art to facilitate the storage,

adm ni st ra0i2ore/00e0ed/ or t he biol ogical activity of an acPcrawoenpoesid (see,
e.g., Rem ngton's Pharmaceutical 10 Sciences, 16th Ed., Mac Publishing
Conmpany (1980). A carrier may al so redqu any undesirable side effects of
the active conpound. A suitable carrier I's, for exanple, stable, e.g.,

i ncapabl e of reacting with other ingredients in the carrier. In one

exampl e, e Gl ki QRS LIPARIUER 3dfthd LEAM ] BCAbuOL RUTLAT) Gipslver se
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conposi ti onb of the invention WD 2012/ 000064PCT/ AU2011/.000840 23 nay, .Ee
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bi odegradabl e scaffol ds are exanples of such scaffolds. 10A variety of
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i nvention. Preferred scaffolds incl ude, bh{i re nogt limted to bi.ol ogjcal,
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Vacanti, etcals FdurttPEitioPWilev-235sSHIbokQRON J§ ma, et al . Bi otechnol . Bi oeng.
38: 145 1991; Vacanti, et al. Plast. Reconstr. Surg. 88:753-9 1991; or

synthetic polyners such as pol yanhydrides, polyorthoesters, and polylactic
aci d. Genetically-modified cells

30

In one embodiment, the STRO-1""€" cells and/or progeny cells thereof are genetically
modified, e.g., to express and/or secrete a protein of interest, e.g., a protein providing a
therapeutic and/or prophylactic benefit, e.g., insulin, glucagon, somatostatin,
trypsinogen, chymotrypsinogen, eclastase, carboxypeptidase, pancreatic lipase or

35 amylase or a polypeptide associated with or causative of enhanced angiogenesis or a



20l n anot her exanple, the cells my be adm nistered in a gel scaffold (such
as Cel foam from Upj ohn Conpany). The cellul ar conpositions useful for the
present iwoentzymomeray be adm ni stered al one or as adm xPaoTad2wi1tde0sad her
cells. Cells that may be admi nistered in conjunction with 25 the
conpositions of the present invention ig§lude, but are not limted to,

other nultipotent or pluripotent cells stemcells, or bone marrow cells.
The cells of different types may be admi xed with a conposition of the
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Pref erably, coflhe conp05|t|on conprises an effective anount or a
therapeutically or prophylactically effective anobunt of cells. For exanple,
t he conposi nprises about..1x105 T Ibr| ht cells/k 0 about. 1x107
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subj ecto by pewnilste NG prdxentChbodlirhentoEeticeiheritida. f actors into the subject’s
circul ation. Such 5a chanber may equally be inplanted at a site in a

subject to increase |local levels of the soluble factors, e.g., inplanted in
or near a tPafesgilnnhedudeiganid ib prevoded ienfxofdrmenitas caprebhien consentti 88, uséd may

not. be neoaraafyusliclFsL Al Sl ARATURAG SSARIEILUSH REIAL bty 1

initiation of thera ar COh‘pOSI 1 ONS
t ranspl ant atonéw qzﬁpfq&SIinoaagfenéﬂ@lc astd Ev/@rp mﬂﬁg@g@iecan@qrmcqwﬁrgwde%@llq s or

progenys t h_eﬂeﬁ&fterr%)‘ep?o tvﬁicﬁrlatse@lpéréb@ QBEndcRAt ANGRSH. Hauey elo cdnrfbx@tom%e
i nstances it may. be de5|rabI§F 1p%iogprlate t o phar macol ogi cal

i mrunosupprE§¥Nh SRRt 1§p itBat 2R FXPEISHOR GRSt }ﬁ|0§mﬁﬁ§€ te
acconpl i sheid: alglaxsm@ugdttérh@hwg@ p‘lfagsmﬁt, esdsmidr vir@@@lubigﬁmmms OppreAsMiic e
agents,

encapsul at clrean 8 BRI B Sy BBl e ebfoh Rt Eahlh Merplogevs o
per neabl e UBNﬁummm@mpsmshbf@ngen required by the cell and therapeutic

factorgythe cell is yet inpernmeable to imune hurmoral factors and cells.
Preferably the encapsulant is hypoallergenic, is eaS|I¥ and stably si tuated
¢)

in a 20 taMgeods faydhe consHucinmdf datahledadrspion senstaist PEHErMaRsE tﬂéfd
structure. ifh@sRnaRdl 8¢ mg?areﬁaﬂﬁthfeogklme@dwsm afld af) H&cABEd, NBr %ﬁarh

he ool s rayBel Ganan ddia heupsSir M5 rulincBobag: femwas%%@%. Wt e
047 150338 1987) or Sambrook et al (In: Molecular Cloning: Molecular Cloning: A
25 Laboratory Manual, Cold Spring Harbor Laboratories, New York, Third Edition 2001).
For example, each of the components of the expression construct is amplified from a
suitable template nucleic acid using, for example, PCR and subsequently cloned into a

suitable expression construct, such as for example, a plasmid or a phagemid.

30 Vectors suitable for such an expression construct are known in the art and/or described
herein. For example, an expression vector suitable for the method of the present
invention in a mammalian cell is, for example, a vector of the pcDNA vector suite
supplied by Invitrogen, a vector of the pCI vector suite (Promega), a vector of the
pCMYV vector suite (Clontech), a pM vector (Clontech), a pSI vector (Promega), a VP

35 16 vector (Clontech) or a vector of the pcDNA vector suite (Invitrogen).



25Conpositions of soluble factors In one enbodi mrent of the present

i nvention, 5TRO-1bright cell-derived and/or progeny cell-derived

super nat awo0 20r2/®aleubl e factors are administered in the POTMU20112000840
conposition, e.g., conprising a suitable carrier and/or excipient.
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t hereof In accor ance with an alternative aspec e I nvention
super nat antti$¥essol ubl e 25f act ors may be formul ated W|th one or nore
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For example, a retroviral vector generally comprises cis-acting long terminal repeats
(LTRs) with packaging capacity for up to 6-10 kb of foreign sequence. The minimum
25 cis-acting LTRs are sufficient for replication and packaging of a vector, which is then
used to integrate the expression construct into the target cell to provide long term
expression. Widely used retroviral vectors include those based upon murine leukemia
virus (MuLV), gibbon ape leukemia virus (GaLV), simian immunodeficiency virus
(SrV), human immunodeficiency virus (HIV), and combinations thercof (see, e.g.,
30 Buchscher et al., J Virol. 56:2731-2739 (1992); Johann et al, J. Virol. 65:1635-1640
(1992); Sommerfelt et al, Virol. 76:58-59 (1990); Wilson et al, J. Virol. 63:274-2318
(1989); Miller et al., J. Virol. 65:2220-2224 (1991); PCT/US94/05700;, Miller and
Rosman BioTechniques 7:980-990, 1989; Miller, A. D. Human Gene Therapy 7:5-14,
1990; Scarpa et al Virology 75:849-852, 1991; Burns et al. Proc. Natl. Acad. Sci USA
35 90:8033-8037, 1993).



solubility. OQther exenplary carriers or excipients are described, for
exanpl e, in Hardman, et al. (2001) Goodman and G | man's The Phar nacol ogi cal
Basi s of wWhenmpwaisics, McGaw 30 Hill, New York, N YPCTGannarooogs2000)
Rem ngton: The Science and Practice of Pharmacy, Lippincott, WIIlianms, and
W1l kins, New York, N Y.; Avis, et al. Déids.) (1993) Pharnmaceuti cal Dosage
Forns: Parenteral Medications, Marcel ker, NY; Lieberman, et al. (eds.)
(1990) Pharnmaceutical Dosage Formnms: Tablets, Mrcel Dekker, NY; Lieberman,
et al. (edsy). | 4 j.cal 1 IS
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the required parti'cle size in the case of dispersion and by the use of
sur f act ant sEX Medahd? 7% 199 1 | be preferable to include isotonic
agentsjofor exanple, sugars, polyalcohols such as mannitol, sorbitol, or

sodium 10 chl.oride.in the co ition. .Prolonged. absorptio f.the.

oy ect abi e StRoLFahyt s SERD RS ARttt R SRl v Eftion
conposi t i onnalndagenexathplechthded dyrsvedbSamphe pox fhmily eX amjpbes, suabnostaamat e
salts and t] e Lo the tors. dmnisteregd in a
time rel eagﬁh@(p%ﬂryu Iag%?o‘ﬁwrg? %X%%b@g%ﬁu%%goanﬁglgwgﬁgﬁi g%lc&}rnéﬁ'%d%g{ a
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controlled rel e,as«,=T formul ation, including | ant s m cr oencapsul at ed
del i very syo$Sapgg IBcrgelics dactig Eotential I y Spe used, such
as ethylene vinyl acetate, polyanhydrides, polyglycolic acid, collagen,

pol yort hoe S ol ylacti.c acid.and polylagtic ol cQld eRol rs
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or gener al |tp tkmbdwen preyenthosdelakihk lopsetian prégesian, ofTheHBuwdl batpparerdrto glod ubl e
fact or gy mayghg @gnigi stered in combination with an appropriate matrix, for

i nstance, to provi de sl ow rel ease of the soluble factors. 25Mbdes of
adm ni stration The STRO-i bright cel |l -derived supernat ant
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i npl anted, injected, deljivered.(e.qg., way of a cat er or syringe), or
ot herw se agtTm]ﬁ? %F@F%%f%ﬁ%’@?&ipﬁ?%ﬂﬁgryl@ﬁ 'y to the site in need 300f
repair or augnentation, e.g., an organ or into the blood systemof a
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It will be apparent to the skilled artisan from the foregoing that the present disclosure
also provides a method for identifying or isolating a soluble factor for the treatment,
30 prevention or delay of GvHD, the method comprising:
(1) administering a a soluble factor to a test subject suffering from GvHD and
assessing progression of GvHD in the subject;
(i1))  comparing level of GVHD in the subject at (i) to the level GvHD in a control
subject suffering from GvHD to which the soluble factor has not been administered,
35 wherein reduced GvHD in the test subject compared to the control subject indicates that

the soluble factor treats, prevents or delays GvHD.



cell-derived supernatant or soluble factors, STRO | bright cells or progeny
35t hereof are delivered parenterally. Exenplary routes of parenteral

adm ni st reoi2ore/domskude, but are not limted to, intraveRrous\U20ntooessnscul ar,
subcut aneous, intra-arterial, W) 2012/000064PCT/ AU2011/000840 27
intraperitoneal, intraventricular, int r?ger ebroventricul ar, intrathecal.
Preferably, the STRO- 1 bright cell-derived supernatant or soluble factors,
5TRO- 1bright cells or progeny thereof are delivered intra-arterially, into

an aorta, i@élﬁﬂ@rrbo@g"oisiﬁ%sor ventricle of the heart or into a blood vessel

connected t0 a pancreas, e.g., an abdomi nal aorta, a superior 5nesenteric
artery, a pancreaticoduodenal artery or a splenic artery. In the case of
cel | deli vemYortcOeBodblehUBT eHe MR\NE iiflc@tieh JIRONEEN teelld bind/r @fc%%ﬁf gk t hat
cells are atﬂm n#]stered 1o the i‘%ﬂt atrium or.vent};lfc%@ to eh\;m ..
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Pr ef er abl y, conlyeis&TiRphdrmac¢ugiotll ¢ edckptdeleicaetr anper aaimait. or sol ubl e factors,
STRO- | bright cells or progeny thereof are injected into the site of
delivery, e.g., using a syringe or through a catheter or a central |ine.
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or sol ubl e thadowess argTRacesratighs craplpyed o trgaterpahy 25 t hereof are

adm ni g4 ered by continuous infusion, or by doses at intervals of, e.g., one

day, one week r 1-7 tinmes. per week. A preferred dose protocol is one

i nvol vi ng ¢ Phitale, earEieTS Al othisy MSREOT ﬂ%l&%n@w? eabv BN $PGhi F§ c Arer
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In another example, a carrier is a media composition, ¢.g., in which a cell is grown or
25 suspended. Preferably, such a media composition does not induce any adverse effects

in a subject to whom it is administered.

Preferred carriers and excipients do not adversely affect the viability of a cell and/or the
ability of a cell to reduce, prevent or delay pancreatic dysfunction.

30
In one example, the carrier or excipient provides a buffering activity to maintain the
cells and/or soluble factors at a suitable pH to thereby exert a biological activity, e.g.,
the carrier or excipient is phosphate buffered saline (PBS). PBS represents an attractive
carrier or excipient because it interacts with cells and factors minimally and permits

35 rapid release of the cells and factors, in such a case, the composition of the invention



Exanpl e 1: MSC preparation MSCs are generated de novo from bone marrow as
described in US 5,837,539. 5 Approxinmately 80-100 m of marrow was

aspi rat edwpno/®b@ni | e hepari n-cont ai ni ng syringes and trateau20u/ibsao VDACC
Cel | Therapy Laboratory for MSC generation. The bone narrow nononucl ear
cells were isolated using ficoll -hypaqug and placed into twoT175 flask with
50 m per flask of MSC expansion nedi um é\,hi ch includes al pha nodified MEM
(aMEM containing gentanycin, glutamne (2 m) and 20% (v/v) 10fetal bovi ne
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six T175 fl ansi on dj um f .medi um per fl.a
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30Hank s badcaffolesl Naﬂutalslmd>dﬁgramlabl(el-dB%oldli|11ﬂcéud'eec¢itugbmgﬁilasnedﬁm taindariammng,

t % |
D) oM 3 008D e SRR (5o Pl AR b b
magneti c acloi wared edfusiworcell rgowth preéviciusingtiges wlbé@laff@&)m%/oglsetb%l
(2003) 1Jourpalibaflc. ElilabRGic-SMsIas IkQidedoldyeoli8 3eid s%i%ﬁibcbs% & de@@ﬁ'beﬁ' gyons
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from Upjohn Company).

The cellular compositions useful for the present invention may be administered alone
or as admixtures with other cells. Cells that may be administered in conjunction with
25 the compositions of the present invention include, but are not limited to, other
multipotent or pluripotent cells or stem cells, or bone marrow cells. The cells of
different types may be admixed with a composition of the invention immediately or
shortly prior to administration, or they may be co-cultured together for a period of time
prior to administration.
30
Preferably, the composition comprises an effective amount or a therapeutically or
prophylactically effective amount of cells. For example, the composition comprises
about 1x10° STRO-1"¢" cells/kg to about 1x107 STRO-1""" cells/kg or about 1x10°
STRO-1"¢" cells/kg to about 5x10° STRO-1""8" cells/kg. The exact amount of cells to
35 be administered is dependent upon a variety of factors, including the age, weight, and

sex of the patient, and the extent and severity of the pancreatic dysfunction.



5 UK) in HHF buffer is added and the cells incubated for 1 hour on ice.
Cells are washed twice in MACS buffer (Ca2 - and Mh2' -free PBS

suppl emrerwedowawmel% BSA, 5 mM EDTA and 0. 01% sodi um azipd&)alasiiaioasse and
resuspended in a final volunme of 0.9 ml MACS buffer. 100ne hundred pl
streptavidin mcrobeads (MItenyi Biot eg' Ber gi sch d adbach, Gernmany) are
added to the cell suspension and incuba éd on ice for 15 mnutes. The cell
suspension is washed twi ce and resuspended in 0.5 m of MACS buffer and
subsequent | d i ikt ec)
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25 Compositions of soluble factors

In one embodiment of the present invention, STRO-1""€" cell-derived and/or progeny
cell-derived supernatant or soluble factors are administered in the form of a
composition, e.g., comprising a suitable carrier and/or excipient. Preferably, the carrier
30 or excipient does not adversely affect the biological effect of the soluble factors or

supernatant.

In one embodiment, the composition comprises a composition of matter to stabilize a
soluble factor or a component of supernatant, e.g., a protease inhibitor. Preferably, the
35 protease inhibitor is not included in an amount sufficient to have an adverse effect on a

subject.



1.0 TNAP+/STRO-1''t 4,511 185 410 TNAP+/ STRO-1 dull 0.0 0.0 EXAMPLE 4:
Rel ati ve gene and surface protein expression of STROIdull and Stro- 1
bri ght ceWb=zo®obes4t he first series of experiments, senmPCHWANRDIIN@OS4Ve
RT- PCR anal ysi s was enpl oyed to exam ne the gene expression profile of
various |ineage-associ ated genes expr esgsd by STRO- 1" or 5TRO-1bri ght
popul ations, isolated by fluorescence acCtivated cell sorting (Figure 2A).
In the second series of experi ments, flow cytonmetry and nean channel 20
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et al., J. Bone "and . Primer sets used |n this
study are sHEWANGSs Tedithe ipcrepss) Iﬂi’a‘w Yigeositpl PF i bt SBWENEABh SPERcasi oA Wkture

wists angad Kse@rmymea%a &@Hﬁl@%‘ soWﬂoZOerZi@@ﬁQMEg%rﬁlu%OMd 029&Ab 3 Magedlso

el ectrophor esi i i se i.um br st ai rity
we. nsenosciny FHEDISATHRES AT petheeh it PR euRES 5?%&%?%%nﬂaf°geach
cell mar kerallmsfoaﬁ&qsrs;mlammdfmgﬂgcmetrated‘sdrietloﬂ's expressi on of the

house- keepi ng gene, GAPDH, using | mageQant software (Figure 2B, C). In

addi tion, dual-colour flow cytonetric analysis was used to exam ne the
protein exphteglsiiniecighlsfsolusions caxbe prgpates DalriteP WPOIbh Hs spAatepedrrsoluble

ex% esgt on ﬁetot@shwt tﬁ@'%e u%eg%nfaﬁl?pgﬂ %na IRERaes @@wﬁlvauﬁgnm zk@ériﬁbinﬁtlon ?f
conbi nati on, w anti bo eneral phenotype
based on t h&Zdisats HCTH}ERg}taé?YF’ é&f?ﬂéé%‘i ?w?wm@m@tereé sterilization.

Generally, dispersions are prepared by incorporating the supernatant or soluble factors
into a sterile vehicle that contains a basic dispersion medium and the required other
20 ingredients from those enumerated above. In the case of sterile powders for the
preparation of sterile injectable solutions, the preferred methods of preparation are
vacuum drying and freeze-drying which yields a powder of the active ingredient plus
any additional desired ingredient from a previously sterile-filtered solution thereof. In
accordance with an alternative aspect of the invention, the supernatant or soluble
25 factors may be formulated with one or more additional compounds that enhance its

solubility.

Other exemplary carriers or excipients are described, for example, in Hardman, et al.
(2001) Goodman and Gilman's The Pharmacological Basis of Therapeutics, McGraw-

30 Hill, New York, N. Y.; Gennaro (2000) Remington: The Science and Practice of
Pharmacy, Lippincott, Williams, and Wilkins, New York, N. Y.; Avis, et al. (eds.)
(1993) Pharmaceutical Dosage Forms: Parenteral Medications, Marcel Dekker, NY;
Lieberman, et al. (eds.) (1990) Pharmaceutical Dosage Forms: Tablets, Marcel Dekker,
NY; Lieberman, et al. (eds.) (1990) Pharmaceutical Dosage Forms: Disperse Systems,

35 Marcel Dekker, NY; Weiner and Kotkoskie (2000) Excipient Toxicity and Safety,
Marcel Dekker, Inc., New York, N. Y.



10l dul'l and STRO-I brght cultured cells is presented in Table 3. The data
indicate that ex vivo expanded STRO- | bright MPC exhibit differentially

hi gher exwoessiwmeaf markers associ ated with perivascul acTealzbs/oodsael udi ng
angi opoietin-1, VCAM1, SDF-1, TNFa, and RANKL. Conparisons between the
protein and gene expression profiles of 5 TRO- 1" and STRO- | bright cul tured
cells are summarised in Tables 3 and 4. “15 Subtractive hybridization
studies were also perfornmed in order to identify genes uniquely expressed
by STRO 1br ed as
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The STRO-1"#" cell-derived supernatant or soluble factors, STRO-1"¢" cells or
progeny thereof may be surgically implanted, injected, delivered (e.g., by way of a
catheter or syringe), or otherwise administered directly or indirectly to the site in need

30 of repair or augmentation, e.g., an organ or into the blood system of a subject.

Preferably, the STRO-1""8" cell-derived supernatant or soluble factors, STRO-1""&"
cells or progeny thereof is delivered to the blood stream of a subject. For example, the
STRO-1"¢" cell-derived supernatant or soluble factors, STRO-1""¢" cells or progeny
35 thereof are delivered parenterally. Exemplary routes of parenteral administration

include, but are not limited to, intravenous, intramuscular, subcutancous, intra-arterial,



GAPDH CACTGACACGITGGCAGTGE CATGGAGAAGGCTGGEGECTC 417 SDF-1
GAGACCCGCGCTCGTCCECC/  CCTGGACTCCTACTGTAAGSG 364 | L-10
AGGAAGATRDCHRIC@6I CTC/ CAGTTCAGTGATCGTACAGGTGC 151 FLTPLT/AU2011/000840
TCACTATGGAAGATCTGATTTCTTACAGT/ GGTATAAATACACATGTCCTTCTAG 380 TNF-a
TCAGATCATCTTCTCGAACC/ CAGATAGATGGCGCTCAT 361 KDR TATAGATGGIGTAACCCGEA/
TTTGTCACTGAGACAGCTTGG 450 RANKL AACA TTCAAGGACGCTH

TAAGGAGGGGT TGGAGACCTCG 538 Leptin

intraperitoneal, intraventricular, intracerebroventricular, intrathecal. Preferably, the
STRO-1™#" cell-derived supernatant or soluble factors, STRO-1"¢" cells or progeny
thereof are delivered intra-arterially, into an aorta, into an atrium or ventricle of the
heart or into a blood vessel connected to a pancreas, ¢.g., an abdominal aorta, a superior

5 mesenteric artery, a pancreaticoduodenal artery or a splenic artery.

In the case of cell delivery to an atrium or ventricle of the heart, it is preferred that cells
are administered to the left atrium or ventricle to avoid complications that may arise

from rapid delivery of cells to the lungs.

10
Preferably, the STRO-1""8" cell-derived supernatant or soluble factors, STRO-1""&"
cells or progeny thereof are injected into the site of delivery, e.g., using a syringe or
through a catheter or a central line.

15 Selecting an administration regimen for a therapeutic formulation depends on several

factors, including the serum or tissue turnover rate of the entity, the level of symptoms,
and the immunogenicity of the entity. Preferably, an administration regimen maximizes
the amount of therapeutic compound delivered to the patient consistent with an
acceptable level of side effects. Accordingly, the amount of formulation delivered
20 depends in part on the particular entity and the severity of the condition being treated.

In one embodiment, STRO-1""#" cell-derived supernatant or soluble factors, STRO-

1°M" cells or progeny thereof are delivered as a single bolus dose. Alternatively,
STRO-1"¢" cell-derived supernatant or soluble factors, STRO-1""¢" cells or progeny

25 thereof are administered by continuous infusion, or by doses at intervals of, e.g., one
day, one week, or 1-7 times per week. A preferred dose protocol is one involving the
maximal dose or dose frequency that avoids significant undesirable side effects. A
total weekly dose depends on the type and activity of the compound being used.
Determination of the appropriate dose is made by a clinician, e.g., using parameters or

30 factors known or suspected in the art to affect treatment or predicted to affect treatment.
Generally, the dose begins with an amount somewhat less than the optimum dose and is
increased by small increments thereafter until the desired or optimum effect is achieved
relative to any negative side effects. Important diagnostic measures include those of
symptoms of diabetes.

35



ATGCATTGGGAACCCTGTGC/  GCACCCAGGGCTGAGGTCCA 492 CBFA-1
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SMVHC

EXAMPLES
Example 1: MSC preparation

MSCs are generated de novo from bone marrow as described in US 5,837,539.
5 Approximately 80-100 ml of marrow was aspirated into sterile heparin-containing

syringes and taken to the MDACC Cell Therapy Laboratory for MSC generation. The

bone marrow mononuclear cells were isolated using ficoll-hypaque and placed into

twoT175 flask with 50 ml per flask of MSC expansion medium which includes alpha

modified MEM (e«MEM) containing gentamycin, glutamine (2 mM) and 20% (v/v)
10 fetal bovine serum (FBS) (Hyclone).

The cells were cultured for 2-3 days in 37°C, 5%CO, at which time the non-adherent
cells were removed; the remaining adherent cells were continually cultured until the
cell confluence reached 70% or higher (7-10 days), and then the cells were trypsinized
15 and replaced in six T175 flasks with MSC expansion medium (50 ml of medium per
flask). As described in Table 5 of US 5,837,539, MSCs isolated and expanded in this

manner are STRO-1 negative.

Example 2: Immunoselection of MPCs by selection of STRO-3+ cells

20
Bone marrow (BM) is harvested from healthy normal adult volunteers (20-35 years
old), in accordance with procedures approved by the Institutional Ethics Committee of
the Royal Adelaide Hospital. Briefly, 40 ml of BM is aspirated from the posterior iliac
crest into lithium-heparin anticoagulant-containing tubes.

25

BMMNC are prepared by density gradient separation using Lymphoprep™ (Nycomed
Pharma, Oslo, Norway) as previously described (Zannettino, A.C. et al. (1998) Blood
92: 2613-2628). Following centrifugation at 400 x g for 30 minutes at 4°C, the bufty
layer is removed with a transfer pipette and washed three times in “HHF”, composed of

30 Hank’s balanced salt solution (HBSS; Life Technologies, Gaithersburg, MD),
containing 5% fetal calf serum (FCS, CSL Limited, Victoria, Australia).

STRO-3" (or TNAP") cells were subsequently isolated by magnetic activated cell
sorting as previously described (Gronthos et al. (2003) Journal of Cell Science 116:
35 1827-1835; Gronthos, S. and Simmons, P.J. (1995) Blood 85: 929-940). Briefly,
approximately 1-3 x 10> BMMNC are incubated in blocking buffer, consisting of 10%
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Val ues repred¥ghof & heng/ml selpt @%&@@x%ﬁlé@sm&lpc\mwuffer for | hour on fce. The

cells are subsequently washed twice in HHF by centrifugation at 400 x g. A 1/50

dilution of goat anti-mouse y-biotin (Southern Biotechnology Associates, Birmingham,

5 UK) in HHF buffer is added and the cells incubated for 1 hour on ice. Cells are washed
twice in MACS buffer (Ca>’ - and Mn*' -free PBS supplemented with 1% BSA, 5 mM
EDTA and 0.01% sodium azide) as above and resuspended in a final volume of 0.9 ml
MACS buffer.

10 One hundred pl streptavidin microbeads (Miltenyi Biotec; Bergisch Gladbach,
Germany) are added to the cell suspension and incubated on ice for 15 minutes. The
cell suspension is washed twice and resuspended in 0.5 ml of MACS buffer and
subsequently loaded onto a mini MACS column (MS Columns, Miltenyi Biotec), and
washed three times with 0.5 ml MACS buffer to retrieve the cells which did not bind

15 the STRO-3 mAb (deposited on 19 December 2005 with American Type Culture
Collection (ATCC) under accession number PTA-7282 - see International Publication
No.WO 2006/108229). After addition of a further 1 ml MACS buffer, the column is
removed from the magnet and the TNAP" cells are isolated by positive pressure. An
aliquot of cells from each fraction can be stained with streptavidin-FITC and the purity

20 assessed by flow cytometry.

Example 3: Cells selected by STRO-3 mAb are STRO-18" cells

Experiments were designed to confirm the potential of using STRO-3 mAD as a single

1572t cels.

25 reagent for isolating cells STRO-
Given that STRO-3 (IgG1) is a different isotype to that of STRO-1 (IgM), the ability of
STRO-3 to identify clonogenic CFU-F was assessed by two-colour FACS analysis
based on its co-expression with STRO-1" cells isolated using the MACS procedure

30 (Figure 1). The dot plot histogram represents 5 x 10* events collected as listmode data.
The vertical and horizontal lines were set to the reactivity levels of <1.0% mean
fluorescence obtained with the isotype-matched control antibodies, 1B5 (IgG) and
1A6.12 (IgM) treated under the same conditions. The results demonstrate that a minor
population of STRO-1""8" cells co-expressed TNAP (upper right quadrant) while the

35 remaining STRO-1" cells failed to react with the STRO-3 mAb. Cells isolated by
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FACS from all four quadrants were subsequently assayed for the incidence of CFU-F
(Table 1).

Table 1: Enrichment of human bone marrow cells by dual-colour FACS analysis based
5 on the co-expression of the cell surface markers STRO-1 and TNAP (refer to Figure 1).
FACS sorted cells were cultured under standard clonogenic conditions in alpha MEM
supplemented with 20% FCS. The data represents the mean number of day 14 colony-
forming cells (CFU-F) per 10° cells plated + SE (n=3 different bone marrow aspirates).
These data suggest that human MPC are exclusively restricted to the TNAP positive

10 fraction of BM which co-express the STRO-1 antigen brightly.

Bone Marrow Fraction Frequency of CFU-F/10° Cells | Enrichment (Fold Increase)
Unfractionated BMMNC | 11.0+ 2.2 1.0
TNAP+/STRO-1"" 4,511+ 185 410
TNAP+/STRO-1"" 0.0 0.0

EXAMPLE 4: Relative gene and surface protein expression of STRO-1"" and Stro-

1512t Cells

15
In the first series of experiments, semi-quantitative RT-PCR analysis was employed to
examine the gene expression profile of various lincage-associated genes expressed by
STRO-1"" or STRO-1"¢" populations, isolated by fluorescence activated cell sorting
(Figure 2A). In the second series of experiments, flow cytometry and mean channel
20 fluorescence analysis was employed to examine the surface protein xpression profile of
various lincage-associated proteins expressed by STRO-1"" or STRO-1e™

populations, isolated by fluorescence activated cell sorting.

Total cellular RNA was prepared from either 2 x 10° STRO-1""" or STRO-1" sorted
25 primary cells, chondrocyte pellets and other induced cultures and lysed using RNAzolB
extraction method (Biotecx Lab. Inc., Houston, TX), according to the manufacturer’s
recommendations. RNA isolated from each subpopulation was then used as a template
for cDNA synthesis, prepared using a First-strand ¢cDNA synthesis kit (Pharmacia
Biotech, Uppsala, Sweden). The expression of various transcripts was assessed by
30 PCR amplification, using a standard protocol as described previously (Gronthos et al.,
J. Bone and Min. Res. 14:48-57, 1999). Primer sets used in this study are shown in

Table 2. Following amplification, each reaction mixture was analysed by 1.5% agarose
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gel electrophoresis, and visualised by ethidium bromide staining. RNA integrity was

assessed by the expression of GAPDH.

Relative gene expression for each cell marker was assessed with reference to the
expression of the house-keeping gene, GAPDH, using ImageQant software (Figure 2B,
(). In addition, dual-colour flow cytometric analysis was used to examine the protein
expression profile of ex vivo expanded MPC based on their expression of a wider range
of cell lincage-associated markers in combination with the STRO-1 antibody. A
summary of the general phenotype based on the gene and protein expression of STRO-
19" and STRO-1"#" cultured cells is presented in Table 3. The data indicate that ex
vivo expanded STRO-1""#" MPC exhibit differentially higher expression of markers
associated with perivascular cells, including angiopoietin-1, VCAM-1, SDF-1, IL-1g,
TNFa, and RANKL. Comparisons between the protein and gene expression profiles of
STRO-1"" and STRO-1"¢" cyltured cells are summarised in Tables 3 and 4.

Subtractive hybridization studies were also performed in order to identify genes
uniquely expressed by STRO-1"8" cells. Briefly, STRO-1"" and STRO-1""&" were
isolated as described above (see Figure 3A). Total RNA was prepared from STRO-1%"
and STRO-1""" cells pooled from 5 different marrow samples using the RNA STAT-
60 system (TEL-TEST). First-strand synthesize was performed using the SMART
cDNA synthesis kit (Clontech Laboratories). The resultant mRNA/single-stranded
cDNA hybrid was amplified by long-distance PCR (Advantage 2 PCR kit; Clontech)
using specific primer sites at the 3' and 5' prime ends formed during the initial RT
process according to the manufacturer's specifications. Following Rsal digestion of the
STRO-1"¢" ¢DNA, 2 aliquots were used to ligate different specific adaptor
oligonucleotides using the Clontech PCR-Select cDNA Subtraction Kit. Two rounds of
subtractive hybridization were performed using STRO-1"¢" (tester) and STRO-1%"
(driver) cDNA, and vice versa, according to the manufacturer's protocol. This
procedure was also performed in reverse using STRO-1"" tester cDNA hybridized
against STRO-1""#" driver cDNA.

To identify genes uniquely expressed by STRO-1"¢" population, STRO-1"¢"—
subtracted cDNA was used to construct replicate low-density microarray filters
comprising 200 randomly selected bacterial clones transformed with the STRO-1 et
subtracted cDNAs ligated into a T/A cloning vector. The microarrays were

subsequently probed with either [*P] dCTP-labeled STRO-1"#" or STRO-1*"

Gene
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subtracted cDNA (Figure 3B-C). Differential screening identified a total of 44 clones,
which were highly differentially expressed between the STRO-1"" and STRO-1"¢™
subpopulations. DNA sequencing of all the differentially expressed clones revealed
that only 1 clone was representative of a known stromal cell mitogen; namely, platelet-
5 derived growth factor (PDGF) (Gronthos and Simmons, Blood. 85: 929-940, 1995).
Interestingly, 6 of the 44 clones were found to contain DNA inserts corresponding to
the chemokine, stromal-derived factor-1 (SDF-1). The high abundance of SDF-1
transcripts in human STRO-1"&" cells was confirmed by semiquantitative RT-PCR of
total RNAprepared from freshly sorted STRO-1""" STRO-1"", and STRO-1™&""*

10 bone marrow subpopulations (Figure 3D and Table 3).

Table 2. RT-PCR primers and conditions for the specific amplification of human

mRNA
Produc

Target Sense/ Antisense (5°-3’) Primer Sequences t Size

Gene

GAPDH CACTGACACGTTGGCAGTGG/ 417
CATGGAGAAGGCTGGGGCTC

SDF-1 GAGACCCGCGCTCGTCCGCC/ 364
GCTGGACTCCTACTGTAAGGG

IL-1B AGGAAGATGCTGGTTCCCTCTC/ 151
CAGTTCAGTGATCGTACAGGTGC

FLT-1 TCACTATGGAAGATCTGATTTCTTACAGT/ 380
GGTATAAATACACATGTGCTTCTAG

TNF-q TCAGATCATCTTCTCGAACC/ 361
CAGATAGATGGGCTCATACC

KDR TATAGATGGTGTAACCCGGA/ 450
TTTGTCACTGAGACAGCTTGG

RANKL AACAGGCCTTTCAAGGAGCTG/ 538
TAAGGAGGGGTTGGAGACCTCG

Leptin ATGCATTGGGAACCCTGTGC/ 492
GCACCCAGGGCTGAGGTCCA

CBFA-1 GTGGACGAGGCAAGAGTTTCA/ 632
TGGCAGGTAGGTGTGGTAGTG
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Table 3. Summary of the Relative Gene Expression in STRO-1%"¢" and STRO-1""!

populations.

A list of genes which displayed measurable and differential expression

between the STRO-1®"8" and STRO-1"" populations as determined by reverse

5 transcription-PCR are presented . Values represent the relative gene expression with
reference to the house-keeping gene, GAPDH.
Gene Expression relative to
GAPDH
Tissue Marker STRO-1%"¢" |STRO-1"""
Neurons GFAP  (Glial  Fibrillary  Acidic|0.1 0.7
Protein)
Bone OCN (Osteocalcin) 1.1 2.5
OSX (Osterix) 0.4 1.3
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Gene Expression relative to
GAPDH
Tissue Marker STRO-1%"8" |STRO-1""
CBFA-1 (Core Factor Binding|0.3 0.6
Protein-1)
Immunoregulatory (RANKL  (Receptor  Activator  of|1.6 0.3
Nuclear Factor k B)
SDF-1-alpha (Stromal Derived factor-|3.2 0.1
1-alpha)
Fat Leptin 3.1 4.2
Cardiomyocytes GATA-4 1.1 2.9
Endothelial cells Ang-1 (Angiopoietin-1) 1.5 0.8
Chondrocytes Sox 9 0.3 1.1
COL X (Collagen X) 3.5 2.8
Pro-inflammatory |(TNF-alpha (Tumour necrosis alpha) (1.7 0.9
Cytokines

To correlate protein surface expression with density of STRO-1 expression, single cell

suspensions of ex vivo expanded cells derived bone marrow MPC were prepared by

trypsin/EDTA detachment and subsequently incubated with the STRO-1 antibody in

5 combination with antibodies identifying a wide range of cell lineage-associated

markers.  STRO-1 was identified using a goat anti-murine IgM-fluorescein

isothiocyanate while all other markers were identified using either a goat anti-mouse or

anti-rabbit IgG- phycoerythrin. For those antibodies identifying intracellular antigens,

cell preparations were first labelled with the STRO-1 antibody, fixed with cold 70%

10 cthanol to permeabilize the cellular membrane and then incubated with intracellular

antigen-specific antibodies. Isotype matched control antibodies were used under

identical conditions. Dual-colour flow cytometric analysis was performed using a

COULTER EPICS flow cytometer and list mode data collected. The dot plots

represent 5,000 listmode events indicating the level of fluorescence intensity for each

15 lineage cell marker (y-axis) and STRO-1 (x-axis). The vertical and horizontal

quadrants were established with reference to the isotype matched negative control
antibodies.
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agai nst i mune di sorders such as GVHD (Loser et al., Nature Medicine

12:1372- 137’Pablgqo€§unhlﬁ§t§ﬂof the Relative Protein Expression in STRO-1%"¢" and STRO-1""!
populations. A list of proteins which displayed differential expression between the
STRO-1%" and STRO-1"" populations as determined by flow cytometry are

presented. Values represent the relative mean fluorescence intensity of staining.

5
Mean Fluorescence Intensity
Tissue Marker STRO-1%"#"  |STRO-1"""
Neurons Neurofilament 1.7 20.5
Bone ALK PHOS (Alkaline Phophatase) 5.7 44.5
Immunoregulatory (RANKL  (Receptor  Activator  of|658.5 31.0
Nuclear Factor k B)
Epithelial Cells CytoKeratin 10+13 1.2 23.3
Cytokeratin 14 1.8 8.8
Smooth Muscle 0-SMA (Alpha Smooth Muscle Actin ) |318.0 286.0
Chondrocytes Byglycan 84.4 65.9
Basal Fibroblast Tenascin C 22.2 6.9
Cardiomyocyte Troponin C 2.5 15.0

These results show that SDF-1alpha and RANKL are highly expressed by STRO-1"e"
cells. This is important because both of these proteins are known to be involved in up-
regulation of CD4+ CD25+ regulatory T cells which confer protection against immune
disorders such as GVHD (Loser et al., Nature Medicine 12:1372-1379, 2006; Hess,

10 Biol. Blood Marrow Transplant, 12 (1 Suppl 2):13-21, 2006; and Meiron et al., J. Exp.
Medicine 205:2643-2655, 2008).

Example 5. [n vitro immunosuppressive activity

15 To assess immunosuppressive activity of culture-expanded STRO-1""8" cells
(MPC(B)), we used CD3/CD28 stimulation as a read-out. Results were compared to a
population of culture-expanded, bone marrow-derived STRO-1 negative cells isolated
as in Example 1 (MSC(A)). Human peripheral blood mononuclear cells (PBMC) were
stimulated with CD3/CD28 coated beads in the presence of 4 escalating concentrations

20 of MSC and MPC preparations. The proliferation of T cells was measured by 3H-Tdr

incorporation.
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response to CD3/CD28 was inhibited in a dose dependent fashion by al
pr epar at i ondBMdowenlideratipn ém aesponsmn taB CRECDR8 awhsy indulptad; br atdese hispeideatt
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nmononucl ear _cel | s ( BMVO) (5x106) and spl enocytes (30x106) from 20 B 1 0.D2
(H2d) donorExamnle 6i mduectiemandirestmeriisiMHD nt o | ethal |y irradi ated (750cGy)
BALB/ c1{ H2d) recipient mice. In thls S|tuat|on the splenic | ynphocytes from
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mani f est at Ir%gf?)lefn %alrmnl?ﬁmatched %rt r?l{lltlpli]eeminor histocompatibility loci. T-cell depleted

bone marrow mononuclear cells (BMMC) (5x10°) and splenocytes (30x10°) from

20 B10.D2 (H2d) donors were injected intravenously into lethally irradiated (750cGy)
BALB/c (H2d) recipient mice. In this situation the splenic lymphocytes from B10.D2
recognise and attack BALB/c recipient tissues and produce weight loss, fibrosis and
hair loss. The disecase was monitored using the conventional scoring system by
weighing the animals and assessing skin manifestations from week 4-5 after the

25 transplant. As a comparison, immunosuppressive activity of bone marrow-derived
STRO-1 negative cells isolated as in Example 1 (MSC(A)) was evaluated.

Whereas a positive control group of mice did not receive any further treatment, the
experimental groups were injected intravenously with MSCs (A) or STRO-1"&" MPCs
30 (B) at a dose of 2x10°, 1x10°, or 0.3x10%mouse from week 4 every week for 3 times.

Mice were monitored twice a week. Each group contained eight mice.

Example 7: Effects of MSCs and MPCs on the development of GvHD

35 Mice received 1 or 2x10° MSC A (Al and A2), 1 or 2x10° MPC B (BI and B2). The

kinetics of disease in the absence or presence of MSC treatment are reported in Figure
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20
The data of this pilot study have consistently shown that STRO-1""¢" MPCs exhibited
superior immunosuppressive capacities as compared to either no treatment or treatment
with STRO-1 negative MSCs. This was evident in the in vitro assay and, most
importantly in the in vivo assay. STRO-1""#" MPCs produced a dramatic clinical
25 effect on the prevention of GvHD given at dose ranges of 0.3-2x10° cells per mouse.

All references cited in this document are incorporated herein by reference.

It will be appreciated by persons skilled in the art that numerous variations and/or
30 modifications may be made to the invention as shown in the specific embodiments
without departing from the spirit or scope of the invention as broadly described. The
present embodiments are, therefore, to be considered in all respects as illustrative and

not restrictive.



30 nodi fications may be made to the invention as shown in the specific
enbodi nents without departing fromthe spirit or scope of the invention as
broadl y dwecnizmeoess The present enbodi ments are, thereforel/Atotagoesansi der ed
in all respects as illustrative and not restrictive. WO

2012/ 000064PCT/ AU2011/ 000840 38 C ai ns A nmethod for preventing the
devel opment of or treating GvHD conpllcé ions in a mamual i an patient which
conprises adm nistering to the mammal a popul ation of 5cells enriched for
STRO- 1bri ght|,6f{ | s and/or progeny thereof and/or soluble factors derived
therefrom = 2. A nethod according top claim21 which conprises

adm nistering to the manmal (a) precursors of bone marrow | i neage cells,

and (b) a pppul ahinithe foe fdvéntﬁ%"th@ h@%l{i@ﬁenlasamam iBMD e&hbﬁca@aﬂé Br
ble factors, derived t The

progeny thereof and/ or t hod
accor di ng tb IMETAND Patjghl bich ComPTSS LN IGO0 ﬂm@n@ﬁ A+ et oT

STRO- | b i ghtells ehtichedrfol! SFRQ+I6GERylIcald/sr firbgmgakcranitidror solubikl factbact or s
derived the([e?fvregmk qﬁlm nistered to the mammal prior to adm nistration of
the precursors o one ‘marrow 15/ i neage cells. 4. The method according to
claim2, wherein the population of cells enriched for STRO | bright cells

and/ or progeny Cgly)ShddRe6Qin ﬂlcPd'imSl%h'iQh %o&ﬁﬁéfe@ raﬁmﬂﬁétbﬂﬁé’tottﬁé’ﬁﬁh{rﬁam I's
co-adm ni stered with the precursors of bone nmarrow || neage’ cel] 5.

The net hod @¢PEFHRHY Off Bowala% ligpage csilpmangd (blp ROPUlHion &t ﬁelﬂ%@rﬁh@k@r sors of
bone neg r ovsTROSAGE ceBY hiitl/@ Ro@dnly Al 86t b d@elsblsb RN thisHefiv @ditht e fibhe manmeal

to treat a nmalignant or genetic disease of the blood. 256. A nethod
according to any one of claims 1 to 5 wherein the STRO 1 bright cells

and/ or progeny tHermothodrecoadihggecieinc 2, wherein.thporeddiiod odceldy diriched orany one
of clains birer ri ght
cells and/ (ljsrT%Q(?l en;ex/c ceﬁ&/a%ﬁgg&gfcgm re%[f S (?&lbﬁ%hﬁpéga%g)?gd%%g r%llg\?gr&g
therefromil§ aémmlﬁf:r@décv ¢ marsmalniT[to ydmm&stramﬁ@ ofydhie arsuEesoridiong mastosd ai m
7, wherein fihg.penul ation of cells enriched for STRO I bright cells and/or
progeny cells %hereof and/ or soluble factors derived therefromis
adm ni stered by intravenous injection. W) 2012/ 000064PCT/ AU2011/ 000840 39
9. The net hod of Tiayicthoe aﬁfordilh@'tdmlalhl 2 owlcreiganpPpomil d@nad iy Sirehedfprbet ween

0.1 x 106 t§TI§OZ(1br1gQ &Ta%lod/olr pl%glg ceﬁejthereo? c{/or sofi?d Fac%rt heer{Veea therefrom

is co-administered with the precursors of bone marrow lineage cells.

20
5. The method according to any one of claims 2 to 4, wherein the precursors of
bone marrow lineage cells are allogeneic cells administered to the mammal to treat a
malignant or genetic disease of the blood.

25 6. A method according to any one of claims 1 to 5 wherein the STRO-1"¢" cells

and/or progeny thereof are allogeneic.

7. A method according to any one of claims 1 to 6 wherein the population of cells
enriched for STRO-1""8" cells and/or progeny cells thereof and/or soluble factors

30 derived therefrom is administered systemically.

8. The method according to claim 7, wherein the population of cells enriched for
STRO-1™#" cells and/or progeny cells thereof and/or soluble factors derived therefrom
is administered by intravenous injection.

35



10. The nmethod of any one of clains 1 to 9, conprising adm nistering
between 0.3 x 5106 to 2 x 106 STRO-1 bright cells and/or progeny thereof.
11. The mwohorr/wdoéany one of clains 1 to 10 conprising &dmiAu28t1en0083g a | ow
dose of STRO- | bright cells and/or progeny thereof. 1012. The nmethod of claim
11, wherein the | ow dose of STRO- | bri ghg cell s and/ or progeny thereof
conpri ses between 0.1 x 105 and 0.5 x 1 8 STRO- | bright cells and/or progeny
thereof.. 13. The nethod of claim 11, wherein the | ow dose of STRO- I bri ght
cells and/ 15 ' : [ LOpt Lcells
and/ or pr ogge'rgy ?thglgeg 9&5‘%2%%‘?%{ %g%f’t}%n nglrlllé %ﬁﬁgﬁﬁ%beltg{egg?é,)g
wher ei n t helbdéparakl’ sARENE | chedlsfasd/osprecnbiictef. cel | s and/ or progeny
t hereof and/or soluble factors derived therefromare adm ni stered once
weekly or |ess ten. 2 15. Th th ccording to.any .one of clains 1
tora. Vwner ofth ¢ HCIERCHHE of &Y cu PEFIRE: | Kbt <aplrRs P i e BySrst Parbs: s,
or bones mar 05w R ai 10§ SERI®GI M8heally antenptdgenathyreafid radi ati on t herapy.
2516. The net hod according to any one of clains 1 to 15, further conprising
admi ni stering an im*runosufppressi ve dr u%g to the mmml .

11.  The method of any one of claims I to 10 comprising administering a low dose of

STRO-1""¢" cells and/or progeny thereof.

10 12.  The method of claim 11, wherein the low dose of STRO-1"" cells and/or

progeny thereof comprises between 0.1 x 10° and 0.5 x 10° STRO-1""8" cells and/or

progeny thereof..

13.  The method of claim 11, wherein the low dose of STRO-1"" cells and/or

1”8 cells and/or progeny thereof.

15 progeny thereof comprises about 0.3 x 10° STRO-
14.  The method of any one of claims 1 to 13, wherein the population enriched for
STRO-1™#" cells and/or progeny thereof and/or soluble factors derived therefrom are

administered once weekly or less often.

20
15.  The method according to any one of claims 1 to14, wherein the mammal is
suffering from aplastic anemia, myelofibrosis, or bone marrow failure following
chemotherapy and radiation therapy.

25 16.  The method according to any one of claims 1 to 15, further comprising

administering an immunosuppressive drug to the mammal.



