1 METHODS OF EXPANDI NG MYELO D CELL POPULATI ONS AND USES THEREOF 1.

CROSS- REFERENCES TO RELATED APPLI CATI ONS 100011 This application clainms
benefit under 35 U.S.C. 119(e) to application Serial No. 60/622, 318,
entitled "Methods of Expandi ng Myeloid Cell popul ations and Uses Ther eof,
filed Cctober 25, 2004, the disclosure of which is incorporated herein by
reference in its entirety. 2. TECHN CAL1 FI ELD [ 00021 The present discl osure
rel ates to conpositions and nethods for short-termreconstitution of the
hemat opoi eti ¢ system and uses thereof for treatnent of conditions
associated wth inpaired or ablated hematopoi esis. 3. | NTRODUCTI ON [ 00031
Hemat opoi etic stemcell transplantation (HSCT) is a standard therapy for
vari ous hematol ogi cal nalignancies, and in sonme cases, is the only viable
treatment option, particularly when the disease Is refractory to

chenot her apy. Bone marrow, peripheral blood, or cord bl ood serve as typical
sources of hematopoietic stemcells (HSCs), but cells from peripheral bl ood
display nore rapid engraftnment characteristics and may be nobilized by
treatnment of the donor with cytokines G CSF, GWCSF, or with cytoreductive
drugs. Cord blood is readily available, shows |ower incidences of graft

ver sus host di sease MRTHODS QFEXRANDING MYELONW CEML POPWULATINSf t nent. Prior to
transpl antation,- the recipient AND YSESTHERESIFoabl ati ve doses of chenot her apy
and/or radiation to treat the underlying disease and nake the recipient
suitable for engraftment of the donor HSCs. [00041 Generally, there are two
types of HSCT:. autol ogous and al |l ogenei c. Autol ogous transplantation

i nvol ves Infusion of a recipient's own cells foll ow ng nyel oabl ative
treatment. Autol ogous cell transplants mnimze the risk of graft versus
host di skase GROSSREFERENCESUIC RELATEDSAPPLIXATION®! | cati ons. Since chenot her apy
wi th myel oabl ative agents is used to elimnate malignant cells in the HSC
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[0003] Hematopoietic stem cell fransplantation {(HSCT) is a standard therapy for various
hematological malignancies, and in some cases, is the only viable treatment option, particularly when
the disease is refractory to chemotherapy. Bone marrow, peripheral blood, or cord blood serve as
typical sources of hernatopoietic stem cells {HSCs), but cells from peripheral blood display more rapid
engraftment characteristics and may be mobilized by treatment of the donor with cytokines G-CSF,
GM-CSF, or with cytoreductive drugs. 'Cord blocd is readily avallable, shows lower incidences of graft
versus host disease but Is characterized by delayed engraftment. Prior to transplantation, the
recipient is given myeloablative doses of chemotherapy and/or radiation to treat the underlying
disease and make the recipient suitable for engraftiment of the donor HSCs.

[0004] Generally, there are two types of HSCT: autologous and allogeneic. Autologous
transplantation involves Infusion of a recipient’s own cells following myeloablative treatment.
Autologous cell transplants minimize the risk of graft versus host disease (GVHD) and result in
reduced complications. Since chemotherapy with myeloablative agents is used to eliminate malignant
cells in the HSC praeparation, autologous transplantation is problematic if the disease is unrespansive
to chemotherapy. Allogeneic transplantation involves infusion of donor stem cells, typically using a



from ot her causes of inpaired hematopoiesis, such as unintended exposure to
| et hal doses of ionizing radiation, Inherited i nmunodeficiencies, viral

i nfections affecting the bone marrow, and netabolic disorders (e.g.,
vitam n deficiencies). [0006] Neutropenia is a condition characterized by
abnormal |y | ow nunbers of white blood cells, particularly neutrophils,
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[0008] Another therapeutic approach involves infusion of neutrophils (granulocyte transfusions) as a

temporary measure to protect against infections. Following treatment of the donor with G-CSF or GM-
CSF, cells are collected by leukapheresis of peripheral blood and administered into the recipient to
elevate circulating neutrophil levels (see, e.g., Lin, Y-W et al., J. Clin. Microbiol. 41(10):4892-4893
{2003)). Subjects treated by this method show increased survival, but the clinical efficacy of this
approach appears uncertain, possibly owing to the short life span of differentiated neutrophils
following fransplant or due to adverse effects of storage on neutrophil activity (McCutlough, J. et al.,
Transfusion 23(1).20 (1983)). Moreover, because the efficacy of neutrophll transfusion correlates with
the number of cells adrinistered, the limited availability of donor cells, usually from matched sibling or
haplomatched parent, and the inabllity to store the celis rmay limit the general applicability of this
approach,



t hronbocytopenia in the HSCT setting results fromthe inpaired devel opnent
of negakaryocytes, and is heightened by del ayed engraftnent of HSCs,
conplications frominfections, and incidences of GVHD. As with neutropenia,
managi ng t hronbocytopenia is critical after any myel oablative treatnent to
mnimze life-threatening conplications. [0010] Platelet transfusion is a
routine therapy to treat thronpobocytopénia, and is effective in reducing
serious bl eeding problens associated with |ow platelet |evels. Use of
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recipi er'&:rmpllcations arising from impaired hematopoiesis. The inability to generate terminally differentiated
cells of the myeloid lineage in subjects with insufficient hematopoiesis ieads to a number of life
threatening conditions, most notably neutropenia and thrombocytopenia. By transiently replacing the
cell population associated with these conditions, complications arising from depletion of the
differentiated myeloid cells are ameliorated or prevented until such time as the patient’s endogenous
or reconstituted hematopoietic system can regenerate.

[0013] Accordingly, in one aspect, the present invention provides methods for preparing therapeutic
compositions of myeloid progenitor celis for reconstituting hematopoiesis in a mammalian host,
comprising: a} culturing ex vivo a starting cell population including hematopoietic stem celis in a
suitable culture medium to expand sald cel! population and increase the number of myelold progenitor
cells within said cell population; and b) resuspending said myelold progenitor cells in a
pharmaceutically acceptable medium suitable for administration to a mammalian host.
Advantageously, as demonstrated herein, the initial population of cells may be derived from an



[0014] Surprisingly, as further denonstrated herein, the present inventors
have determ ned that the expanded nyel oid progenitor cells of the present

i nvention can be cryopreserved after expansion and still retain their
functionality in reconstituting hematopoiesis in a therapeutic setting,

I ncl udi ng granul ocyt e/ macr ophage progenitors. Al though hematopoietic stem
ceIIs are known to retain their functifonality after cryopreservation, see,
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conbi natar etrsistsleesedtidlly of expanded myeloid progenitor cells cryopreserved in a cryopreservation
medium. In a preferred embodiment, the expanded myeloid progenitor cells are allogeneic, and still

more preferably, the expanded myeloid pragenitor celis are a mixture of allogeneic myeloid progenitor
cells, The mixture of allogeneic myelold progenitor cells may comprise at least a partial mismatch at

the MHC, where the MHC mismatch is between the MHC of the various donors or between the donors ‘
and the reciplent, or a full or complete mismatch at the MHC. Accordingly such mixtures of allogeneic
cells may comprise a partial rnismatch at the MHC between some cells and a full mismatch between
other cells in the population. Ina particular embodiment, progenitor cells that undergo temporary
engraftment (e.g., progenitor cell populations occurring early in the myeloid lineage) are selected to
have a match or a partial mismatch at the MHC while more differentiated progenitor cells have a

partial or full mismatch at the MHC.



Cells for the m xtures may be obtai ned from unexpanded mnyel oi d progenitor
cells, or fromex vivo expanded cell cultures described herein. For
m xtures of allogenelc expanded cells, the allogeneic cells may be m xed
prior to expansi on or subsequent to expansion. (0018] in another aspect, the
present disclosure provides nmethods of generating myeloid progenitor cells
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and IL-3 while in another embodiment, the mixture has the composition SCF, FL, TPQ, and IL-6. One
combination of the additional cytokine is IL-6 and IL-11 such that the cytokine and growth factor
mixture has the composition SCF, FL, TPO, IL-6 and IL-11.

[0021] Forms of the cytokines and growth factors are their naturally occurring products, recombinant
products, variants or analogs, or maodified forms having similar biological activity to the naturally
occurring forms. The cytokines are chosen to be active on the cells used for expansion, and thus
their source will generally reflect the origin of the initial cells used for expansion, although this
correspondence between the form of the cytokine and the origin of the cells need not be rigorous
since cross-reactivity between forms is known for various cytokines and growth factors, and is readily
testable. Thus, in one embodiment the cytokines used are recombinant human (rhu) rhulL-1, (ie.,



grow h factors used are reconbi nant human rhuSCF, rhuFL, rhuTPO rhuEPQO, or
anal ogs thereof. [0022] The starting cell population is cultured under
conditions that support expansion of nyeloid progenitor cells to defined

| evel s. Expanded nyel oid progenitor cells obtained in accordance with the
present invention generally conprise common nyel oid progenitor cells (CWw),
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i solated CMP, 'I1solate | solated MEP. Preferably the 1solated cell
popul ation | s a substantially pure popul ation of cells. [0026] The cells
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immunoaffinity columns. Cell populations isolated from the expanded cultures include, among others,

isolated myeloid progenitor cells, isolated CMP, isolated GMP and isolated MEP. Preferably the

Isolated cell population is a substantially pure population of cells.

[0026] The cells described herein have various applications in therapeutic and non-therapeutic
settings. In therapeutic applications, the cells are used ‘o treat subjects with impaired or abiated
hematopoiesis. Cells are administered into a subject, such as by intravenous infusion, in a sufficient
amount to provide a therapeutic beneflt, either prophylatically to lessen the occurrence of adverse
conditions associated with impaired hematopoiesis or to treat a subject already suffering from
complications associated with impaired hematopoiesis. In a further aspect, the cells are used to treat
subjects in the HSCT setting, either concurrently with or subsequent to the HSCT.



[ 0027] Neutropenia and thronbocytopenia are associated with inpaired
hemat opoi esis, particularly where the subject has undergone nyel oabl ati ve

t herapy, although the conditions can occur in other contexts. The cells
descri bed herein are applicable for the treatnent of these conditions,
either as a prophylactic neasure to reduce the occurrence of the conditions
or when the subject is afflicted with 7the conditions. As with the other
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with other therapeutlc compounds that are effective in treating the conditions associated with impaired
hematopoiesis, and/or compilications of neutropenia and thrombocytopenia. In one embodiment, the
adjunctive treatments are antibacterial, antifungal, or antiviral compounds for preventing opportunistic
Infections or infections already in progress in the subject,

[0030] in another embodiment, the adjunctive treatments are therapeutic compounds that augment
the differentiation of myeloid progenitor cells in the myeloid pathway. These adjunctive treatments
have the effect of inducing differentiation and mobilization of myeloid progenitor cells that are
endogenous, or administered to the subject as part of the therapy. In one embodiment, particularly for
treating or preventing neutropenia, G-CSF or GM-CSF is administered concurrently with or
subsequent to cell administration. Another adjunctive treatment involves administration of EPO or



treating or preventing neutropenia, GCSF or GWCSF is adm ni stered
concurrently with or subsequent to cell adm nistration. Another adjunctive
treatment involves adnministration of EPO or 8 TPO in particular as

adj unctive treatnents for thronbocytopenia since EPO induces differentation
of MEK into proerythroblasts and mature erythroid cells while TPO appears
to induce growth and differentiation & henatopoietic stemcells and early
nyel oid progenitor cells into nmegakaryocytes and nature platelets. [0031]
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t hronbocyt openia, are provided. The kits may further Include, by way of
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The use B rogeni tors neut
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cul t ur e.indrQ63Ad fofthéBhodd oSlsmMyIheitet ecti on of neutropenic mice by all ogeneic
culture-derived nyeloid progenitors. [0035] FIG 4 shows a conparison of

econstitut | S DRAETORP O BRRBERE P17 co. [0037] F1G 6 shows dose
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cul t ur e-ded #resRer EHRlRbNed. REPEBRIUsE err?elo[d(b%@ﬂltoﬁlt@pro% relPoenit Ak @Bhat ect i ve
abili tygﬁr‘@ cg%l etely MHC m smat ch al  ogeneic cultured progenitors and

detecta P9%hi merism (FIG 9B). [0041] FIG 10 shows 30 day

radi oprotection fromlethally irradiated mce transplanted with fresh and
frozen d603d] €t 2yshdtdCenvatiomofchetbidardgegiersdiom HAGSh ollidrepr ogeni t ors. [ 0042]

FI GS. 11A-B shows human expansion data in 7m AFC bags and flasks. 9 [0043]

ond t r edd RSO PRHE b ihonton by BB SL AL BRI 0L o et a
in 7ml ANGenies.

[0035] FIG. 4 shows a comparison of fresh and cryopreserved myeloid progenitors.
[0036] FIG. 5 shows reconstitution with myeloid progenitors in mice.

[0037] FIG. 6 shows dose response of protection by culture-derived myeloid progenitors.
[0038] FIG. 7 show time to effective protection using myeloid progenitors in mice.

[0039] FiG. 8 shows protection of neutropenic mice by mixed allogeneic culture-derived myeloid
progenitors,

[0040] FIG. 9A shows radioprotective ability of completely MHC mismatched allogeneic cultured
progenitors and detectable donor chimerism (FIG. 9B).

[0041] FIG. 10 shows 30 day radioprotection from lethally irradiated mice transpianted with fresh and
frozen completely MHC mismatched allogeneic myeloid progenitors.

[0042] FIGS. 11A-B shows human expansion data in 7mi AFC bags and flasks.



[0045] FIG 14 shows human expansion data in 72nl AFC bags. [0046] FIG 15
shows col ony formation of human nyel oid progenitors. [0047] FIG 16 shows
FACS anal ysis of human nyel oid progenitors cultures for stem and progenitor
popul ations. [0048] FIG 17 showthe effect of IL-3 and IL-6, alone and in
conbi nati on on human nyeloid progenitors cells. [0049] FIG 18 shows a
results of a colony formation assay of the nyeloid progenitors cultures with
IL-3, IL-6 or in conbination. [0050] F’G 19 show the absol ute nunbers of
CFUs in nmyeloid progenitors cultures with IL-3, IL-6 or in conbination.
[0051] FIM843bGs wg Ropngreeh A sels drophumammyeidd RPesniPrH fuyen ridirested with s

t owar ds gro@bfactdrfl052] FIG 21 is a schematic to show responsi veness of human
nyel oid progenitors cells to GCSF in vivo. [0053] FIG 22 is FAGS anal ysis

of nouse w and spl een show raftment of human MPc one week
after trgﬁ’s 16 L shos imeh eipion %%?)'JSRE‘&E’%%"@'CSF. [0054] FIG 23 I's FAGS
phenotype of the human cul ture-derived mnmyeloid progenitors in NO SCl D

m ce. 6. [(0FF}FIGER DESTRINRTeGMnSF RRERFRARDCEBODI MENTS [ 0055] The present
di scl osure describes nethods of generating cells useful for the treatnent of

condi ti omgﬁﬁgpiﬁhgﬂs 8&;&2@%%&5 gﬁ%ﬁ-@h mg%oih P@B‘%nt&g' hermat opoi etic system

such as eutropenia a ocyt open at devel ops fol |l ow ng

nyel oabl ati ve therapy and hemat opoietic stemcell transplantation,

cherot he04AY] FiGr 16aAPVHTART anglvsie aldwaan giveleid pradesniiers eidtyes & sisf and pirgesvien onal
exposur epopuRtidisgh doses of ionizing radiation. The expanded cells descri bed
herein conprise conmtted nmyeloid progenitor cells (MP) generated by

contacti iLnjtial .popul atiqn stemcells . progenitor cells wth a
defi ned @@f‘%'hebta%a"”&@c?ﬁﬁ%g‘lr'!a'gtaa‘?hfﬁ-?JP’&&E@EH&’WS@%PB@" B'T’a'}rﬂ\éemé"gvel opnent of
t he compregeddiors agliel oi d progenitor cells. Under the defined culture
conditions, nyeloid progenitor cells expand preferentially to defined

| evel s. [HagoprBaiedws Shessits 3 £cdishs forRatioR a¥aPbithe elmsieaﬁcﬁgc&t&epwm fication
10 to provide |soolr@§“gtrciiwcel | s having a defined cell marker phenotype and a

char act el ti&ordn ¢ tation potential. Isolated cell populations include
common nyel oid progenitors (CWP), granul ocytel macrophage progenitors (GW),
megakar y [pOg0k7Ier 14 showthd apsangentiniberssof CRER)h myabid progenitbis Baltutedwith ILAE ILe®r.

I nf usi onm%m{)i SR8 commtted nyeloid progenitor cells into an i munodefi ci ent
patient results I'n short termengraftment and/or production of termnally
differentiated cells of the nyeloid |ineage. This provides a tenporary but
pr ol onge0BETIEn20sshawsviesnohsiveness of Abrhan roliefofdepraganiforstaglip towastls §-CSparti cul arly
neut rophi | s and nmegakaryocytes, thereby conpl enenting the period of

defi ci enjoosPRHBL ARk Scheatic to show responsiveness of human myeloid progenitors cells to G-CSF
in vivo,

[0053] FIG. 22 is FACS analysis of mouse bone mamow and spleen showing engraftment of human
MPc one week after transptantation and their response to G-CSF.

[0054] FIG. 23 Is FACS phenotype of the human culture-derived myeloid progenitors in NOD/SCID

mice.

6. DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

[0055] The present disclosure describes methods of generating cells useful for the treatment of
conditions associated with a deficient or impaired hematopoietic system, such as the neutropenia and
thrombocytopenia that develops following myeloablative therapy and hematopoietic stem cell
transplantation, chemotherapy for malignant diseases, or as a consequencs of unintentional exposure
to high doses of ionizing radiatlon. The expanded cells described hersin comprise committed myeloid
progenitor cells {(MP) generated by contacting an initial population of stem cells and progenitor cells
with a defined cytokine and growth factor mixture permissive for the development of the commitied
myeloid progenitor cells. Under the defined culture conditions, myeloid progenitor cells expand
preferentially to defined levels. The expanded cells are used as a whole, or subjected to purification



[0056] In the HSCT field, expansion techniques have been mainly directed
towards increasing the population of HSCs for the purposes of

transpl antati on and pernanent restoration of hematopoiesis (Devine, S.M at
al ., Bone Marrow Transpl antation 31:241-252 (2003); Henschler, R at al.,

Bl ood 84(9):2898-2903 (1994); Bhatia, M at al., J. Exp. Med. 186:619-624
(1997)). Conbinations of cytokines and growth factors enpl oyed generally
attenpt to cause preferential expansion of HSCS while limting their
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sel f - r enew, pgicapRRdutrgphils MDNégRKATY LS, theRBy euitbldafathgitie SAbEfldeRisances t o

sel ect :ﬁf%“’gg%{? repl eni shing HSC popul ations (Piacibillo, W at al., Blood
93(11): (1999)). [0057] In contrast, conmmtted myel oid progenitor
cells have limted or no self renew ng capaci ty, and thus culture

condi t i ol9856un theHFET field, exiSOsie jsalmiiuerhasle beenaaintyriirested towands psrpaaingiten of t hese

celI's. QupulkileR oméf&rfohﬁ@shr dsBEofaRPRAGRNGhd Eéfﬁl@rlﬂnf‘r%&ortaﬁéhtof RéRABoRsiE api d
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expansi drecase hiSes h%%ieée'&f?ﬁﬁ\f’*ﬁgaﬁpéc“b’d‘”lsé#ﬂ”s’“'ﬁ’é@cfr § pef ISOmA INS1aBeRs isselet

al | ogenefboCselftepRASiMANSC paiuiatitt@ .(PibdiBN. Adv,Brod g®OUBTY6-3149 (fage.her | ncrease
t he nunber of cell s avail abl e for expansion and/or therapy and to nmake

W despr I|n a kﬁathn co r the ce | ati ons
escr | palURIRRER. sPBReS Phoint piioncs s Dpielimips SinpagtmbPidiparauf ahy
progeni ttbus colbire gmd‘ifgrplsgmble;fqr HST expdnsioy ene @pipptindl fes exrepsieroaf theseep!'$.oPn HSCTs
because if othaiddhe @VﬁQe%ﬂ@tdﬂﬂg théi%Foﬁié%‘rQﬁn@&évelBﬁ‘rﬁ&-ﬁ bﬂﬁ@cuitur?@&&s Ao Whi ch can
delaye raf n@p é;é?s hlf h Pré'ﬁ k recip L‘g tasmgle
donor eé'ﬂﬁ?ff’ ges g, §r9-581aPLs apd ege gyoctyﬁg) "MLI'He? w@bls PR3 S5e sed as
t he sour&xeardéd ¢t @spuldtions rhay rohmovidd3@Epraenyee protectivo wiorded bytitfesiansélesf al | ogenei ¢
comm tt ed?f‘fe%ﬁét&i ﬂod%ﬁ@%&t]ttﬂ ar@%uh@ lntlrh%F pridCestPlhe TREIGHE ditbiehthhtbd Wty of the
host is not adverse to el r. therapeutic effectiveness si_nce pernanent

(Reichle, A. et al., Bone Marrow Transp!antat:on 32 299-305 (20035 Zimmerman, T.M. et al., Bone

Marrow Transpiantation 26:505-510 (2000); Reiffers, J. et al., Lancet 354:1092-1093 (1999)). Thus,

the expansion approach described herein limits the generation of HSCs while Increasing the numbers

MPs, particularly CMP and GMP cells. HSCs present in the expanded cell population are principally

short-term repopulating hematopoietic stem cells (ST-HSC), and are generally less than 10% of the

expanded cells, more preferably less than 5%, and typically in the range of 2-5% of the expanded cell

population. The expansion methods are applicable to cells used in the autologous or allogeneic

transplant setting.

[0058] Advantageously, to further increase the number of cells avallable for expansion and/or
therapy and to make widespread clinical application commercially feasible, the cell populations
described herein preferably include mixtures of allogeneic myeloid progenitor cells. Typically,



engraftment is neither the purpose nor the effect produced by infusion of
these differentiated cells. Loss of HSCs, and | ong-term repopul ati ng HSCs
in particular, also is not detrinmental to the therapeutic effect since
tenporary protection agai nst neutropeni a and/ or thronbocytopenia is

provi ded by the conmtted myel oid progenitor cells. The m xtures of

all ogeneic nyeloid cells may be prepakled from expanded or unexpanded cells.
6.1 Definitions (0059] In reference to the present disclosure, the technical
and sc: edllobdnieic cblre largnotissed for RSCNEbeca@s 6f faskibl® BEHD @anEhdst-Vérdus-gheft\reactidng, meani ngs
conmonl y, r
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simla [Ffogénel C ran | s or organs
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many  advigessfed B &pdrdedér AEHFaRdedlcbiRt i ON of the cells back to the host,
particular graft versus host reaction. [0062] "Chem cally-defined" as used

herein refers_to culture nmedia of known chem cal conposition, both
quantitativel§land®efollPR% ati vely, with no deliberately added uncharacterized
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progenltor cel progeni orcel refers to a nultipotent or
uni pot erfe! %F@gj’@‘ﬂ"f‘@r ceI | capable of ulti mat el y devel oping into any of the
termnally differentiated cells of the nyeloid |lineage, but which do not

typi cal | ppoedjf m@érretci' refers tbl&rﬂ/lr@eﬂohﬁor@fnaﬁnbﬁh bt GicthbbisREME 8ame dfetiess, " nyel oid
progenit n | neage.
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progeni t @EipierTRORKSHMEQEIR aBkHaGRANL Or , granul ocyte progenitor, and
macr ophage pr ogem tor cells. Differ ent cell popul ations of nyel oi d

progenit |1 s are 2 di stingui shable fromother cells b hei r

G 71 or erlOPafiaoREpE ears cedhes fore orraeanel same st Sevimt AT set of cel
mar ker s. “a{itologodp trérGplemt! tefeetto thernatvestidg prdogiefusitroor trerdplant ajie sumgqtrpbm abligorogeni t or
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[0062] “Chemically-defined" as used herein refers to culture media of known chemical composition,

hoth quantitatively and qualitatively, with no deliberately added uncharacterized supplements, even
though such a medium may contain trace contaminants in its components. A chemically-defined
medium necessarlly lacks animal serum, feeder cells such as stromal cells, and cell-based
extracellular matrices derived from, e.g., flbroblasts and the like.

[0063] “Committed myeloid progenitor cell” or “myelold progenitor cell” refers to a multipotent or
unipotent progenitor cell capable of ultimately developing into any of the terminally differentiated cells
of the myeloid lineage, but which do not typlcally differentiate into cells of the lymphoid lineage.
Hence, “myeloid progenitor cell” refers to any progenitor cell In the myeloid lineage. Committed
progenitor cells of the myeloid lineage include oligopotent CMP, GMP, and MEP as defined herein,
but also encompass unipotent erythroid progenitor, megakaryocyte progenitor, granulocyte progenitor,
and macrophage progenitor cells. Different cell populations of myeloid progenitor cells are



typically differentiate Into cells of the nyeloid |ineage. As wth cells of
the nyeloid lineage, different <cell populations of |ynphoid progenitors are
di stingui shable fromother cells by their differentiation potential, and

t he presence of a characteristic set of cell markers. [0065] "Conmon

| ynphoi d progenitor cell"™ or "CLP" refers to an oligopotent cel
characterized by its capacity to giveitise to B-cell progenitors (BCP)
T-cell progenitors (TCP), NK cells, and dendritic cells. These progenitor
cel I s hattinduishabl€fran ofher e by-thie@ idatenigatioragbidtidl Yand Matpradbse®ip stk tedfticgi Vi NQ

rise to I tes, B lynphocytes, NK ceIIs, and | ynphoi d dendritic
cells. s bcgéi'{'m%eqngmn nmyel oi d progenitor cell” or "CWP" refers to a cell

characterl zed by its capacity to give rise to granul ocyte/ nonocyte (GW)
pr ogeni t[8964 e¢¢r@maeﬂjyrn@wm9ymtw@e@/ or&yypheidgragegivERl" reforsig empligopotenédr s.  These
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a smal | enetic locus (i.e., a single
gene) . teeldﬂtl@g?l' he e}%’?@ﬁ?&ﬂ'{a’ac{%ﬁ"@?OE??"F}EQ‘%@‘er of cells or organs froma

donor to a recipient, where the recipient is genetically identical to the
donor e){O%ﬂ] “Camiman Ighproideprayeniiet celi” or IR Sefer§ Q@A Bligop&dyiit @kl dh@ractedee bipitst 0
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or conpasirhpheBgedBAenphycytee AQNEHI) AR ly@phoidSdendritietdiis. processes, where the
products of those processes have identical or simlar structure and

bi ol ogi Q i Vit he nat ural |, cC in okln s, refer to
nat ur al ﬁa@ﬁt %'ym’(?fmch?r%BﬁBF?{'a?{t ¥M§ rerérsd? g?)ltcgﬂmﬁgrge %P?@ﬁgr oduced by
| ynmphocydvegise iommnuupthmomrte MF’)Iprcmem'tydoeﬂlsaandlnLagalsaryOt:ﬂe@rytthd MER)L-6, |1L-11,
andt Lhe plrd[{T;;Eﬁtor E&QG%ese 5968?1%:1"09? halnﬂlrﬁi@@ o%@él@-?@ne\ﬂﬁg &%Llélﬁ H’u?ér@%&aﬁl@ of NCr e'?sel
in e nu eristic cel or ce ypes roman initia
popul at i99195F€ t?éwe?‘d ‘%ﬁ?ﬁ‘ﬁ gl SRS, eﬁ@}rg‘gg'elgﬂ‘é’W%eél' The initial cells
used f orgrawlpeytesinecrophegal greptlodyt, driuenaenpbageselishe cel | s generated from

expansi on For instance, the expanded cells may be produced by growth and

differe égﬁ "@cfﬁggrflcf' q’(g@rs d:pc’eq‘qu?d froprg ggﬂar?attihq(j Fl' o?Beugqun Mibers 'SHHSQ%JCEQ”‘ the ter

expanS| aracteril ze
differ emm@tfh%'ﬁem?ﬁﬁ %’ﬁtQP%ﬂf'CﬂdiY ‘defém@xcemﬁf’fq%ﬂ@?efne“qﬂ@ﬁ'@ﬁ itwicgiya singler he cont ext
of cel | genhdit @iss (.6, @ﬁhélég@ﬁp@b‘bﬁlg@iﬁlc paisplatteies iofrare®l bizelshabrgagtfdina t he

regul ar dfgatn% 4 %@3 ﬁl neccit lh¥ rec (Pﬁalr%tol% é?sn%ﬁéaﬁ\} .Q&n&% ohhtat &%m’s%&%t Fo“ & 9 gﬁg %Jnetcy pe, as

I dentifi assay or assa
"functi dovs. GIVP cell" is a progenitor ceI | capable of ul t| mat el y
differentiating into granul ocytes and nmacrophages, where the termnally

di f f er enpogy] €6l sie* Rferd 18 BEhARAISA? coMHo8Mdns #1afi HeQfalii 4 StalB3fb MREHYRABIES -
and affect physiological states of the cells that produce the cytokine (f.e., autocrine factors) or other
cells. Cytokine also sncompasses any compounds or compositions made by recombinant or
synthetic processes, where the products of those processeas have identical or similar structure and
biclogical activity as the naturally occurring forms. Lymphokines refer to natural, synthstic, or
recombinant forms of cytokines naturally produced by lymphocytes, including, but not limited to, IL-1,
IL-3, IL-4, IL-6, IL-11, and the like,

[0069] “Expansion” in the context of cells refers to increase in the number of a characteristic cell
type, or cell types, from an initial population of cells, which may or may not be identical. The initial
cells used for expansion need not be the same as the cells generated from expansion. For instance,
the expanded cells may be produced by growth and differentiation of the initial population of cells.
Excluded from the term expansion are limiting dilution assays used to characterize the differentiation
potential of cells.



[0071] "G aft-versus-host response” or "GVH' or "GVHD' refers to a cellular
response that occurs when | ynphocytes of a different WHC class are

i ntroduced into a host, resulting in the reaction of the donor Iynphocytes
agai nst the host. [0072] "G anul ocyte/ nacrophage progenitor cell" or "GW"
refers to a cell derived from comon g?el oid progenitor cells, and

character acit ive rise to granul ocyte and macrophage
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megakar y cagylefgnatidns tohactivilies assatiatddiwith dpapedfiod e fype Gsadentifiet hg b defined ef ers to a
Cormoundﬂmetmﬁaqm Frtdsgé}st bert.nétaaﬁ%ja H@sﬁébup%&ﬂs% &érge%fr SelG8 mkame

proliferation, survival, a erentiratio factor, while
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physi ol og@inctiah apnooageanuibtitds and maeopteheson, adhesi on, response to external
stimuli, and the Iike Al t hough many growt h factors are made by cells,
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epi dermal growt h factor (EGF) fi brobl ast growth factor (FGF),
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natural |y occurring stat I'n nature o e synthetically.
[0075] " ‘opoi etic stemcell” or "HSC' refers to a cl onogenic,
self-renewi ng pluripotent cell capable of ultimately differenti ati ng into

all cel | [007BE Brawith fabter” Reera o bing osstRipedifonitiatin Wi nagurdBstamlaffectsiceli cel | s, NK
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i munophemiit-3 pgamg (FLMand hnalpe shegaof.i bodi es t hat recogni ze anti gens present on

a cell. The antibodies 14 may be nonocl onal or polyclonal, but are
|1 ) Kk
gt ) | YRS o5 B T SRR BARbA el B Buag o by <1

mar ker s 8¢ ASHgLREMPRURd M sogpRsiign wipuighdids gsseriatesn W#%'V@@“FE‘Q g2t deri ved,

whi | e ot WRéthes @l rlatureedriee iasbynthel@acormon  bet ween speci es. These markers
defi ni ng equival ent cell types bet ween species are given the same narker

;?n_ez'gl ;L f@t‘fg]q‘pler%\a/tgpnmethg (s)tlél ﬁ I,_%Ca re ersS ecloﬁggegilc,fs];f?-lte%gvgiﬁgs plhr'?po%%tr c%fft ure (e.g.,
capable of ultimately differentiating into all cell types of the hematopoletic system, including B cells T
cells, NK cells, lymphoid dendritic cells, myeloid dendritic cells, granulocytes, macrophages,
megakaryocytes, and erythroid cells. As with other cells of the hematopoietic system, HSCs are
typicaily defined by the presence of a characteristic set of cell markers. “Enriched” when used in the
context of HSC refers to a cell population selected based on the presence of a single cell marker,
generally CD34+, while "purified” in the context of HSC refers to a cell population resulting from a

selection on the basis of two or more markers, preferably CD34+ CD90+.

[0076] “Marker phenotyping” refers to identification of markers or antigens on cells for determining
their phenotype (e.g., differentiation state and/or cell type). This may be done by
immunophenotyping, which uses antibodies that recognize antigens present on a cell. The antibodies



sequence). Cell markers include cell surfaces nolecules, also referred to in
certain situations as cell differentiation (CD) narkers, and gene
expressi on markers. The gene expression nmarkers are those sets of expressed
genes Indicative of the cell type or differentiation state. In part, the
gene expression profile will reflect the cell surface markers, although
they may include non-cell surface noleawl es. [00771

"Megakaryocytel erythroid progenitor cell"™ or "MEP" refers to a cell derived
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'?Iy\[;ec ;: iscgell I‘rn%rk(??»l:sy tltl?g 8 'bg ugaeelrét&fj %g(t:ertgﬁ %Qll(t?ﬁe}(&ﬁ%troﬁ 3¢ cep gl}rface Jngrn%fggg%n

cel | s. [‘G(yﬁﬂ"imq{ﬁ@ﬁ*ﬁ% fE‘Pf@Hh’QD ﬂhésﬁi‘ﬁéfe@e”\feéfwlg th@f oalémarwrngﬂlfopéﬁmmmu gl nat i ng
in, or bedtweenpsoRs! $hé%f3 rrfah@rssdafmwg e‘é@i%ér@&ellhﬁ:‘éé Bawéaarspwh%raid ghadh tHERaME

hlstoco ant i typicall
det er mi %%"‘%%S{M %H [?)aée Sﬁeﬁ' ’Z”é[]ﬁ?s n §'ﬂ'@ﬁf gsg 5‘P88?CZ1F or g
mol ecul aaeqmeyﬁe&memra inctm ol serfacesybeleculss. alaelcefermdmgmsﬂaim:slmmns dserell

m smat chdifrer@ftigtion (C@) rRakdrd, ahd geab Gfbré!sfsmﬁ hiarMsCr e'nggfb‘ﬁesabﬁﬁﬁal%irsla%ttﬁﬁen
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ant i gen profirewih esflogt ¢he celheurfapeemdriears althubl they Mayonciude oorpted sefacarelradiesh refers to
aII MHC antigens tested as being different between two nenbers. [0079]
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hi gh dosmeegabéryaytes batwtichagesiot typicallp gk riecto yrahulsogids, atdcmphdges tor @gadid oys t he
hemat opoj £l Sistem It also Includes a | ess than conplete nyel oabl at ed
state cause& by non- nyel oabl ative conditioning. Thus, non- nyeloablative
conditioning is treatnment that does not conpletely destroy the subject's
hemat opol987 8l Misineiched allpgrneid refensida,derivipe fiore, origiedtiag i, ar deing memesrs eftzasamer mal
nunber oépea@marvrae Rbrl-Beritdl rfoh@tocoRPhiuBT WMQME@Tanh@AK g@y}n@ﬁamsnast he

h I d
Phe absortivel AHTVBARY Fost e SRRy i RR LR T e aepapry ATBo By ATV ng t he
per cent adpdnasfnumaercs MidGcantigens. rlé)whrhbismsmateh chifeirs @melrhahmtchtwf/the MG aptigeins whi t e

bl ood Cetle&ted:men rfeibRisCiop nlza‘ﬂ b@ﬂeen%bﬂ@%rréﬁ& refilent! ﬁor iRREe, bR radiRdidh 1500
cells per neutro

p e sev e
cat egor i SEH %85{&10%9 B‘E'E any eAN&S‘B‘i’E ﬁﬁﬁ'ngglgﬁe@&ﬂ%sanﬂ%q“ Wﬂe% %%W&t e for an
ANC of 50&nticds A ‘hdit drscommpiste” mismatoh defare toeall dHGantigans Adsked ef bdimvifferanthan 500 cel | s
per m . JOOBLkvo mEhderd €newal " refers to the ability of a cell to divide and

generate at |east one daughter cell wth the identical (e.g.
self-renemnngp characteristics of the parent cell. The second daught er cel
may 15 O8Ph Myglepblatiye ok ‘myelpablation” refers ww%\rmeafrpr destrueiiay) of thehematoppigice, a

sel f-r er@%mgty;h&wbp@@b@te 16 a%Ytotexi€ dent or@bdﬁtidesw;&méblétmh aﬁco&messdaugmeeer stem
cel | %fega%h@fr‘c{? b‘?o%‘dﬂt}%%g n%ﬁgése% &&.‘89?&90%% b&gﬁ?éd[a%ﬁ BQﬂeE&rc‘R{ myel oi d

or | ynpho ogeni St the
sel f-r ed@mFOPelan?‘V it ala%tﬂcluqyéﬁ'%éman gerniele Birlesbigied &8 qaui?d@éu@ht er cells
t hat di spjeiisbiativERbRdItdhG.ETHRB HoAhEBlodblatiGe condifishingiisiteatitent that does not

completely destroy the subject's hematopoietic system.

[06080] “Neutropenia” refers to a lower than normal number of neutrophiis and other
polymorphenuclear leukocytes in the peripheral blood. Typically, a neutropenic condition is
diagnosed based on the absolute neutrophil count (ANC), which is determined by multiplying the
percentage of bands and neutrophils on a differential by the total white blood cell count. Clinically, an
abnormal ANC is fewer than about 1500 cells per ml of peripheral blood. The severlty of neutropenia
is categorized as mild for an ANC of 1000-1500 cells per mi, moderate for an ANC of 500-1000 cells
per ml, and severe for an ANC of fewer than 500 cells per ml.

[0081] “Self renewal” refers to the ability of a cell to divide and generate at least one daughter cell
with the identical {e.g., self-renewing) characteristics of the parent cell. The second daughter cell may



phenotype. [0082] "Short termrepopul ati ng henat opoietic stemcells" or
"ST-HSC' refers to hematopoietic stem cells that have l[imted, short term
sel f-renewi ng capacity, and are characterized by their capacity to
differentiate into cells of the nyeloid and | ynphoid |ineage. ST-HSC are

di stinguished fromlong-term repopulating (LT) HSCs by their limted | ength
of self-renewal activity In culture asdays (e.g., approximately 8 weeks;
see, Christensen, J.L. and Weissman, |.L., Proc. Natl. Acad. Sci. USA
(2001)) . cdrddi38h parfmutar diffegréntason fathpay.t Bdr aganipte, € sdifireneméigdesatbooidie pamatl on of
cells baa\ﬁ&ilﬁ%ﬂd W&Sénﬁ%guéﬁmgl@ﬁf’c@ﬁ én%tdngtﬁer dg Fepc ZTomfitild to aﬁﬂel‘é&ﬁdtiaﬁ h@e or

ot her size-based techni ques) or presence of markers (such as sorting using
si de scalWeqid erégmnold pgthwayy o Progniterosithas tepically 1ps) fheselisiepawab eaprgit i on
cel I sor érdngoi{ ¢eh@8sion pretungs twhialighter asiks itHaodspiey o, made differentiited §.eofestieted)s based
on prese ﬁotgge_cel | markers, e.g., FACS without sorting, and including as
wel | i noabsor pti on techni ques such as, e.g., nmagnetic cell separation
syst ens. 0500841 "Substantially pure cell population" refers to a popul ation
of cel | sIOR8i "Bepriderapyerdppipting "'@@Plopoiﬁ*iﬁﬁt@@rce@m‘r"ﬁﬁ‘ﬁéﬁf isterscto erapterofefiest@mit i at i on
pot ent i aeld {hathalSlindfed |sR@sternPbiitbneRiiYfacafci6f sridaid dha%tehﬁa%fr thaip 8aplacity (- 80 %

05%% oF ¢ i a@{at}é én%[ %{%ﬁ% rﬁ%?aﬁ’:{]aﬁfy;g{%g?o/i% Er%lgéje. F%ﬁ{ﬁcg%rg ‘éﬁtﬁn%&ﬁ%g ?r%g'&%-?érmab"“t
" subst antepenulaiingdLiF)diSEs bl the puitesitléngtir'of selffreneyaltagtivity b@pﬁuraaésm’(&mf cells that

contai n ApwRimatdiaiweeke dbe, ChibterRbR {1 2r dHalveissRURT.LT BBR NBOAtRy.20r 2846 nore
preferab&%{(P~I1 f ewer than about 10-15% and nost preferably fewer than about 5%

of cells % do not di splay a specified marker characteristic and
differentiation potential under designated assay conditions. [0085]
" Subj ect [0083] "Spdihg"@nit'bertaires taigadisi refand Brsefepatigeafivbis basel anghysical aharactEtstigt  Wher e

rabbi 15, (iR IGRET offer TTRRS BAal) o bRen “mﬁﬁéﬁés%ﬁ%ﬁ 086]
" Sy ngen’e‘i‘s‘_é'f’g sidapeatter ('tsﬁngé‘td |fQFYV"|’1’3 Seatigri SOk PrHeratoPRRS srtyatasycehraring (Féber s of the
sane spedsingdabelad bntibedies) ge aedyisis af teyls badedn redencapd tdllincamkens, by., RACH witteapect to

ant | genssomq&' W&iﬂ%ﬁ%ll it tabtion tbifREes JuBFALIES. angr?%é Etlsefaiy havi ng

mat chi ng ypes. us, a 'syngeneic transplant’ “re to transter of
cel | s or®¥8®Hans froma donor to a recipient who is genetically identical to
the donor. [0087] "Thronbocytopenia" refers to a | ower than normal platelet

count, OmOB4IxBlnstah@MP pdréaeN paPPation” rdfR toa ddpliation YIS Ravitig\WeBedified Gelt O | NCr eased

clotting tinme and incr d ri.sk of .spontaneo bl eedi n particul arly at
e ol e o
pl at el et &-&x’e, -30%.

repl eni shamiytupe 9BIGBKSIPUREO Thus, 3 PUBRASIY HARRBI FhpulBMY feffdtb b pbpuRiibiel t her

failure of platel et synthesjis /or, I ncreased rat pl at el et destruction.
[ 0881 ke GrfEn st 4P S By ergPl e Pt AP R R TSt oble: ng

nenber s fekerdizhfabout e-18%pend et prafergbly feiventian aboud S%afl eelt thatdomebdisptay aswi ne,
human  ang,.GfbdHRARE §frackhiSiic aft dHGBREERAPbental @{V%%rmeéiaﬁ%ed ds&dy@buitloRs.t r ansf er of

cells or organs froma donor to a recipient erethe recipient Is a species

[0085] “Subject” or “patient” are used interchangeably and refer to, except where indicated,
mammals such as humans and nen-human primates, as well as rabbits, rats, mice, goats, pigs, and
other marmmalian species.

[0086] “Syngeneic” refers to deriving from, originating in, or being members of the same species that
are geneticaily Identical, particularly with respect to antigens or immunological reactions. These
include identical twins having matching MHC types. Thus, a “syngeneic transplant” refers to transfer
of cells or organs from a doneor o a recipient who is genetically identical to the donaor.

[0087] “Thrombacytopenia” refers to a lower than normal piatelet count, generally less than about
100 x 10°/L, which gives rise to increased clotting time and increased risk of spontaneous bleeding,
particularly at platelet levels of about 10-50 x 10%/L or lower. The condition occurs when platelsts are



different fromthat of the donor. 6.2 Cell Types and Sources of Cells for
Expansi on [00891 The cell types relevant to the present disclosure are those
of the hematopoletic system particularly henmatopoieitc stemcells and
cells of the nyeloid |ineage. Descriptions of cells herein will wuse those
known to the skilled artisan, with the understanding that these descriptions
reflect the current state of know edgdéin the art and the invention is not
limted thereby to only those phenotypic markers described herein. [0090)
The herra:bstpno'rne:lm’:matlsm alra fastdr re (hBISERIr eoplenigiment tpobeyakenpb@es. Cotdrboosipaita € of

sel -1 eneual sdtdmaditRer f&lhl%r f‘;ﬁ&t@l@ﬂ %ﬁtfks@an&glelh&%ﬁpd latelof P!E@Iegéle\éﬁucq b€ under

perm ssive conditions types opol etic system HSC
self-renewal refers to the ability of an HSC cell to divide and produce at
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Sel 1~ 1 eyl i REAW HPaua RN AUPL (SRS olenl I, TRl giemcel s for

repl eni shinen oletic system heno e§ useful for
|dent|fy¢'F@eﬂq§;tf\mq’flth%@wrhose commnly known in the art. For human HSCs,
the cell marker phenotypes preferably include CD34'" CD38-CD90(Thyl )" Lin'.

For nouse HSGg2 a%@lﬁ@ﬁﬂﬂdﬁo‘ﬁﬂ!ekof@ﬁfs‘f&*&?m ype is Sca-1' CD90" (see,
e.g., Spangrude, G J. at al., Science 1:661-673 (1988)) or c- kiC Thl1lO Lin'

Sca-1' ([o89] 'M%leﬁ@pes Relevaht tétlhe predent Biséidhure! Y REde of the hématoftitic SRR 1998) )

AIIternatlve hdro enae( ed al .,
b oc. | Naper R pmelgppe i erd e il o Bgtpeiaf Trokes SSSC B P W B o0
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di f f er enPPAEP AGFTRHEERY of the terminally differentiated ceI |s of the
nyel oid |ineage. Enconpassed within the nyeloid progenitor cells are the
common nj0ebaji Thepengomidtio stemeklisgHEONR) plurpotestistenpafis dapabloof selfenacd ed #ed by
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type, enerates er ce

phenot yp‘é@“ C%l@é?f faplepishmeng fiig h%aﬁﬂgoleﬁwstemdwr 'E%B's@o'dmﬁl”imknovm in the
art. For .déﬂm?.r@eﬂsbs wifbellAbeé BnrBdnlyddnbwn in tHe&rtC bdhupapHied, nr@rben makérar act er l zed

b K 16L 01N C[ﬁ%
a%dt f 5r t‘?’ure c‘?tEFha ace’?%bys{)'gcéu&e %%%aﬁa%gﬁ%ﬂgﬁot %/pénso YR dM ‘E"ég‘?éswés” (CD127).
The nur i merkerghenotyee Is SsapuPBEa’ treei ssg. S3rsnoredeal dcat el iSeieaceryB6d 1§23 HBEBIRt e~ of

expr ess'WT%@S&Q"%&“@&MEWEU&#GJ Féﬂlaqnvesw(s é%?&aee@@és) TRRkémeke HEE - 1 and
Mac-1. For

char act ePP5¥8 Slﬁge' %y%%.nﬁgwﬁg#eg(ﬁ%%&%g ﬁ@a&gﬂ)? a%;%ﬂ t %igﬁéﬁa(er

phenot y p@89STEnDAC 133 fdee IR al., ElD48 BASEI3-12 T1987)hmayaiso Oadvaitigepeyskat i on i s al so
characterized by the absence of cell markers CD3, CD4, CDr7, CD8, CD10,

CD11b, Ggbd1) HdekYive TEAR coffimBd 1y@Phid-draméBia phigeifitr d2hd. M3Sus&d herein committed

myeloid progenitor cells refer to cell populations capable of differentiating into any of the terminally

pec

differentiated cells of the myeloid lineage. Encompassed within the myeloid progenitor cells are the
common myelold progenitor cells (CMP), a cell population characterized by limited or non-self-
renewal capacity but which is capable of ¢ell division to form granulocyte/macrophage progenitor cells
(GMP) and megakaryocyte/erythroid progsnitor celis (MEP). Non-self renewing cells refers to cells
that undergo celt division to produce daughter cells, neither of which have the differentiation potential
of the parent cell type, but Instead generates differentiated daughter cells. The marker phenotypes
useful for identifying CMPs include those commonly known in the art. For CMP cells of murine origin,
the cell population is characterized by the marker phenotype ¢-Kit"™® (CD117) CD16™ CD34"™" Sca-
1™ | in™8 and further characterized by the marker phenotypes FcyR® IL-7R¢"™*(CD127). The murine
CMP cell population is also characterized by the absence of expression of markers that include B220,
CD4, CD8, CD3, Ter119, Gr-1 and Mac-1. For CMP cells of human origin, the cell population is



mar ker phenotypes for various nyeloid progenitor cells are described in, for
exanple, U S. Patent Nos. 6,465,247 and 6, 761, 883; Akashi, Nature 404:

193- 197 (2000); all publications incorporated herein by reference in their
entirety. [0092] Another commtted progenitor cell of the nyeloid lineage is
t he granul ocyt e/ macrophage progenitor cell (GW). The cells of this
progenitor cell population are charact &tized by their capacity to give rise
to granul ocytes (e.g., basophils, eisinophils, and neutrophils) and
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dlfferentlate Into_ te ferentiated [kary tes 3’§ %enerally
ot ot hoPhEENES F6RL 1 "o e HBRGE roaudontag ako digfes #859¢ 0095]
For the bfymgpkens BR2D) Cla §OB, GD3, Gomrent COED. | Anathhioéxem plany gerkst menoimelfdr meg$ers to a
cell Capﬂi@h@ls%fklt”“‘dséa {46 @itebrddriygln éBsQ""'a“léfurﬁch MERS anéh'%?aEt@ el b?h&ifk@f entiated
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popul at i characterized by the absence of markers CD3, CD4, CD7, CD8, CD10, CD11b, CD14, CD18, CD20,
CD&8, and CD235a.

[0094] Further restricted progenitor cells in the myeloid lineage are the granulocyte progenitor,
macrophage progenitor, megakaryocyte progenitor, and erythrold progenitor. Granulocyte progenitor
cells are characterized by thelr capability to differentiate into terminally differentiated granulocytes,
including eosinophils, basophils, neutrophils. The GPs typically do not differentiate into other cells of
the myeloid lineage. With regards to the megakaryocyte progeniter cell (MKP), these cells are
characterized by their capability to differentiate into terminally differentiated megarkaryocytes but
generally not other cells of the myeloid lineage (see, &.g., WO 2004/024875).

[0095] For the lymphoid lineage, a "committed lymphoid progenitor cell” refers to a cell capable of
differentiating into any of the terminally differentiated cells of the lympheid lineage. Encompassed



characterized by limted or non-self-renewal capacity but which is capable
of cell division to formT |ynphocyte and B | ynphocyte progenitor cells, NK
cells, and |ynphoid dendritic cells. The marker phenotypes useful for
Identifying CI-Ps will be those commonly known in the art. For CLP cells of
nouse, the cell population is characterized by the presence of markers as
described in Kondo, M at al., Cell 918661-672 (1997), while for human
Cl-Ps, a marker phenotype of CD34* CD38* CD10* |L7R+ may be used (Galy, A
at al ., MiwDRedymPhgid amgenitprefs|aye tp comparsbimnphoid progeniier cells (GLP), apell peprialtios) .
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B220, G - 1 "CDOO. 1 %%%27 TERI 19 [0097] A summary of preferred human cel
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l[iu3}~ yry K S 'ec" MP D34 ry' CD901L|n2 cw C 4;, CDA0 L|n2 +r CD4 RAGS
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CD45RA CBSE3 L ReH i /CDITTORY] L F5MY, (D14, (D19, CD56,
CD235a I.-. . :-' : L8, { CDQ Sy Chuln’ v X0 # . ,‘.ﬁ Ty, -“--"'J;‘ f"“ y mO, C[BG,
CD235a . ‘- ;iim- = % 1' 9 PR BT
sui t abl eMFel | surEhdEiae §ﬁt1are F@%ently known tol the skil]ed artisan, or
Wl b cmbentrrn i anREChgeact eri zedzaln duecpﬂymse,, Tensh aaat opg Kers (wil |
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MEP OBl T Sca-1 Lin2 “CD16/32; j D34

MKP D7 Ak Sca-1 LIn2 rcmsraz 17,0034 7]
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Lin1: CD3, CD4, CO5, CD8, B220, Gr-1, CD11b, TER118
Lin2: CD3, CD4, CD5, CD8, B220, Gr-1, CDY0.1, CD127, TER119

[0097) A summary of preferred human cell surface markers is provided in Table 2 below, where an
approximate indication of staining levels is shown by the cell colors in the tables: white indicates no
staining, light gray indicates low level staining and dark grey indicates intermediate or high staining.

Table 2
HSC
CLP [ CD38/CD90 | Lin
MP -
CMP Lin2 rrpr'.-f»Rxw 4. CD123 .
GMP Lz CD4GRA, | |/CDTZB 7%
MEP Lin2 CDA5RA o123

Lin1: CD2, CD3, CDT. C;DS, 6D10, CD11b, CD14, CD19, CD56, CD235a
Lin2a: CD2, CD3, CD4, CD7, CD8, CD10, CD11b, CD14, CD18, CD20, CD56, CD235a
Lin 2b: CD10, CD11b, CD14, CD19, CD235a

[0098] Numerous other suitable cell surface markers are presently known to the skilled artisan, or will
" be identified and characterized In due course, and such markers will find advantageous use in the



19 nethods and conpositions described herein. For instance, several
additional potential nmurine markers have recently been identified for the
various nyeloid progenitor cell popul ations based on array analysis of nRNA
expression. See, e.g., lwasaki-Arai, at al. J.Exp. Med. 197:1311-1322 (2003);
Akashi, at al. Nature 404:193-197 (2000); Myanoto, at al. Dev. Cell
3:137-147 (2002); Traver, at at. Blood?98:627-635 (2001); Akashi, et at

Bl ood 101: 383-390 (2003); Terskikh, A, et at. Blood 102:102:94-101 (2003).
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thus can expand to generate additlonal CMPs for a limited number of cells divisions whils also

differentiating into GMPs and MEPs.

[00101] Cells for expansion can be obtained from a variety of sources, including bone marrow,
peripheral blood, cord blood, and other sources known to harbor hematopoietic and myeloid
progenitor cells, including liver, particularly fetal liver. Peripheral and cord blood is a rich source of
HSCs and progenitor cells. Cells are obtained using methods known and commonly practlced in the
art, For example, methods for preparing bone marrow cells are described in Sutherland et al., Bone
Marrow Processing and Purging: A Practical Guide (Gee, A.P. ed.), CRC Press Inc. (1891)).
Umbilical cord blood or placental cord blood is typically obtained by puncture of the umbilical vein, in
both term or preterm, before or after placental detachment (see, e.g., Turner, C.W. et al., Bane
Marrow Transplant. 10:89 (1992); Bertolini, F. et al., J. Hematother. 4:29 (1995)). HSCs and myeloid



Unbilical cord blood or placental cord blood is typically obtained by
puncture of the unbilical vein, in both termor preterm before or after

pl acental detachnent (see, e.g., Turner, CW at at., Bone Marrow
Transplant. 10:89 (1992); Bertolini, F. at al., J. Hematother. 4:29 (1995)).
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(2004) Sl oha
mobilize HSCs$ and progenitor cells, and are useful either alone or In combination with cytokines. This

¥,

mode of mobilization is applicable when the subject is to undergo mysloablative treatment, and is
carried out prior to the higher dose chemotherapy. Cytoreductive drugs for mobilization, include,
among others, cyclophosphamide, ifosfamide, etoposide, cytosine arabinoside, and carboplatin
(Montillo, M. et al., Leukemia 18:57-62 (2004), Dasgupta, A, et al., J. infusional Chemother, 6:12
(1996); Wright, D.E. et al., Blood 97:(8):2278-2285 (2001)).

[00105] The cells for expansion may also be subjected to further selection and purification, which
can Include both positive and negative selection methods, to obtain a substantially pure population of
cells. In one aspect, fluorescence activated cell sorting (FACS), also referred to as flow cytometry, is
used to sort and analyze the different cel! populations. Cells having the celiular markers specific for
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elution agent to the running buffer of the column and the free cell is washed through the column and
harvested as a homogeneous population. As apparent to the skilled artisan, adsorption techniques
are not {imited to those employing specific antibodies, and may use nonspecific adsorption, For
example, adsorption to silica is a simple procedure for removing phagocytes from cell preparations.

[00107] FACS and most batch wise immunoadsorption techniques can be adapted to both positive
and negatlve selection procedures (see, e.g., U.S. Patent No. 5,877,299). |n positive selection, the
desired cells are labeled with antibodies and removed away from the remaining unlabeled/unwanted
cells. In negative selection, the unwanted cells are labeled and removed. Another type of negative
selection that can be employed Is use of anfibody/complement treatment or immunotoxins to remove

unwanted cells.
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hematopoietic system. The recipient is immunocompromised or immunodeficient to limit rejection and
permit acceptance of allogenelc or xenogeneic cell transplants. A useful animal system of this kind is
the NOD/SCID (Pflumio, F. et al., Biood 88:3731 (1996); Szilvassym S.J. et al., "Hematopoietic Stem
Cell Protocol,” in Msthods in Molecular Medicine, Humana Press (2002); Greiner, D.L, et al., Stem
Cells 16(3):166-177 (1998}, Piacibello, W. et al., Blood 93:(11):3736-3749 (1999)) or Rag2 deficient
mouse (Shinkai, Y. et al., Cefl 68:855-867 (1992)). Cells originating from the infused cells are
assessed by recovering cells from the bone marrow, spieen, or blood of the host animal and
determining presence of cells displaying specific celluiar markers, {i.e., marker phenotyping) typically
by FACS analysis. Detection of markers specific to the transplanted cells permits distinguishing
between endogenous and transplanted cells. For example, antibodies specific to human forms of the
cell markers {g.g., HLA antigens) identify human cells when they are transplanted into suitable
immunodeficient mouse (see, e.g., Piacibello. W. et al., supra).
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produci ng the growh factor. Li ke cytokines, growth factors generally act
on cel | s[00113] FectepexpassionRedtisde herein taytokinesyend kiowth fagtorg aneshdsen to expand

populations of committed myeloid progenitor cells, such as CMP, GMP, and MEP celis. Since these
cells have limited or no self-renewing capacity, the culture conditions are chosen to support division of
cells that develop into these myeloid cells while limiting or minimizing growth and expansion of other
cell types that are not committed myeloid progenitors.

[00114] Accordingly, cytokines for expansion conditions are generally selected from IL-1 (L.e., IL-18),
IL-3, IL-8, IL-11, G-CSF, CM-CSF, and analogs thereof. Forms of the cytokines are naturally
occurring products, recombinant products, variants, or modified forms having similar biological activity
as the naturally occurring forms such as, e.g., peptide mimetics. The cytokines may also be selected
from the group of fusion proteins or engineered cytokines, suitable non-limiting examples include
PIXY321 (Curtis, B. M., et al. Proc. Natl. Acad. Sci, U.S.A. 1991 88.5809-5813) a synthetic hybrid



factor in the present disclosure, however, is not neant to be exclusionary
since certain cytokines have effects on proliferation and differentiation
of cells simlar to growh factors. Hence, the descriptions of specific
cytokines and growth factors herein reflect the state of know edge in the
art and are not neant to limt the scope of this disclosure. [00113] For
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Boraschi, D. et al., Frontiers in Bioscience 1:270-308 (1995)). Various recombinant forms are also

available commercially (see, e.g., human IL-12, Promega, Madison, W|, USA; murine IL-13, Stem Cell

Technologies, Vancouver, BC, Canada; and rat iL-18, Chemicon Int., Temacula, CA, USA). Variants

of IL-174 are described in, among others, Gronenborn, A.M. et al., Eur. J. Biochem. 161(1):37-43

(1986); Antoni, Ge et al., J. Immunol. 137(10):3201-4 (1986); Palaszynski, E.W., Biochem. Biophys.

Res. Commun. 147(1):204-11 (1987); and Huang, J.J. et al, FEBS Lett. 223(2):294-8 (1987)).

[00117] IL-3, also know as multi-CSF, is a multilineage cell cytokine/growth factor secreted by
lymphocytes, epithelial cells, and astrocytes, that stimulates the clonal proliferation and differentiation
of various types of blood and tissue cells, particularly the differentiation and function of granulocytes
and macrophages. It is considered one of the hematopoietic colony stimulating factors (see, e.g.,
Wagemaker, G. et al., Biotherapy 2(4):337-45 (1990)). Amino acid and nucleic acid sequences for IL-
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committed progenitor cells and to promote megakaryopoiesis and thrombopoiesis. Opposing effects
of IL-11 are seen in vivo and in vitro in that it can enhance engraftment in vivo while in vitro, IL-11 can
maintain primitive population of stem cells. Being a ciass 1 cytokine, IL-11 is also believed to
comprise a four helica! bundle structure. Amino acid and nucleic acid sequences of IL-11 have been
identifled for, among others, murine (Morris, J.C. et al., Exp. Hematol. 24:1369 (1996); primate (Paul,
S.R.etal, Proc. Natl. Acad. Scl. USA. 87(19):7512-6 (1990); and human (Ohsumi, J. et al., FEBS
Lett. 288:13 {1991)). Recombinant forms and vartants of I1L-11 are described in Miyadai, K. et al.,
Biosci. Biotechnol, Biochem. 60(3):541-2 (1996); Tacken, 1. et al., Eur J Biochem. 265(2);645-55
(1989)).



(1995)); bovine (Droogmans, L. et al., DNA Seq. 2(6):411-3 (1992)); equine
(Sw derski, C. E. et al., Vet Inmmnol |munopathol. 77(3-4):213-20 (2000));
and human (Hirano T. et al., Nature 324: 73-76 (1986)). Variants of I1L-6
are described in Dagan, S. et al., Protein Expr. Purif. 3(4):290-4 (1992);
Zhang, J.G et al., EurJ Biochem 207(3):903-13 (1992); and Skelly, S.M et
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avanable commercially under the tradename molgramostin and sargramostim.

[00122] The growth factors for purposes of expansion ara selected from stem ceil factor (SCF or SF),
FLT-3 ligand (FL}, thrombopoletin (TPO), erythropoietin (EPO), and analogs thereof. As with the
cytokines, growth factor forms are elther naturally occurring products or are recombinant forms having
similar biological activity as the naturally occurring factors. Accordingly, in one embodiment, the
growth factors are recombinant hurnan rhuSCF, rhuFL, rhuTPO, rhuEPO, and analogs thereof. As
with the selection of cytokines, growth factors are chosen to be active on the cells used for expansion,
and thus will generally reflect the origin of the initial cells, although the association need not be a
rigorous cne, as noted above. For instance, rat and mouse SCF are active on human cells, but the
human protein is much less active on mouse or rat cells. This type of crossactivity will be apparent to
the skilled artisan and can be readily tested by known methods. The structure and function of the



(1997)), and commercially avail able under the trade nane filgrastim

| enograstim pluripoletin, Neupogen(r), granulokine (Amgen, Thousand Qaks,
CA, USA), and granocyte (Rhone-Poul enc). [00121] GW CSF or

gr anul ocyt e- macr ophage colony stimulating factor, also known as col ony
stimulating factor 2 stinulates gromh_and differentiation of hematopoietic
precursor cells fromvarious I | neage527| ncl udi ng gr anul ocytes, nmacrophages,
eosi nophils and erythrocytes. It Is also part of the class | cytoklne
famly, ﬁa‘?ﬂfﬁ@grﬁwﬁ‘éﬁﬁt‘”h‘éf lrefeqto ‘Bﬁﬁ?fP@t'B'ﬂsrt’ﬂﬁff‘U?‘% Wh&HEPﬁé%@Ptséat? AFENPPRAGE Bl ogi cal
ef f ect byhe dntiandaregiot meant Bidelidiiyg. e- macr ophage col ony stimul ating factor
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acid seguence of the full- Iength extracellula domain. Structure of soluble’FLT-3 ligand reveals the

presence of two short chain alpha-helical bundles, similar to SCF and G-CSF (Savvides, S.N. et al,,
Nat. Struct. Biol. 7(6):486-91 (2000)). Amine acid and nucleic acid sequences of FL have been
identified for, among others, murine (Rosnet, O. et al., Oncogens. 6(9):1641-50 (1991); feline (Yang
S. and Sim, G.K., DNA Seq. 11(1-2):1683-6 (2000); canine (Yang, S., supra); and human (Rosnet, O.
et al., Blood. 82(4):1110-9 (1993)). Recombinant forms and variants of FLT-3 ligand are described in,
among others, Sudo, Y. et al., Blood 89:3186 (1997) and McClanahan, T. et al., Blood §8:3371-3382
(1996)).

[00125] Thrombopoietin or “TPO", also known as megakaryocyte growth and differentiation factor
(MGDF) or c-Mp! ligand, stimulates the proliferation and differentiation of megakaryocytes, and thus



and nucl eic acid sequences known for SCF include, anong others, nurine
(Lyman, S.D. et al., Cell 75(6):1157-67 (1993)), rat (Martin, F.H et al.,
Cell 63(1):203-11 (1990)); feline(Dunham S.P. and Onions, D E., DNA Seq.
6(4):233-7 (1996); sheep (Mclnnes, C J. at at., Cytokine 11(4):249-56
(1999)); canine (Shin, |.S. at al., J Vet Sci. 2(3):159-66 (2001)); and
human (Martin, F.H at al., supra). Re&8onbinant SCF and variants are
described in Jones, MD. at al., J. Biol. Chem 271:11301 (1996); Lu, H S
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bi ndi ng If:o a speci'frc ¢ ecept'or en IOt o- oncogene
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268(21):15983-93 (1993). EPO is commercially available under the trade names Epogen® {Amgen,
Thousand Oaks, CA, USA), Epogin® (Chugai Pharmaceuticals, JAPAN), Eprex® (Janssen-Cilag,
Saunderton, UK), Recormon® (Roche, Basel, Switzedand), and Procrit® (Ortho Biotech.,
Bridgewater, NJ, USA).

[00127] Variants as used herein include substitutions, deletions, insertions of any amino acid in the
cytokine or growth factor sequence, where the variant retains the biological activity associated with
each cytokine or growth factor. Substitutions of one or mere amino acid residues may be made while
preserving biclogical activity, and typically involves substutution of one amino acid with a homologous
amino acid, also referred to herein as "conservative substitution.” In some instances a non-
conservative substitutions may also be made. Homologous aming acids may be classified based on
the size of the side chain and degree of polarization, Including, small non-polar (e.g., cysteine, proline,



TPO are described in, anong others, Souryi, M at at., Cell 63:1137-1147
(1990); @Gurney, At. at al., Blood 85(4):981-8 (1995); Wade, T. at al.,

Si ochem Bi ophys Res Commun. 213(3):1091-8 (1995); Park, H at al., J Biol
Chem 273(1):256-61 (1998); and Jagerschm dt, A at al., Biochem J. 333 (Pt
3):729-34 (1998). [00126] Erythropoietin or EPO regul ates red bl ood cell
production by stinulating the expansi odand maturation of inmmature

eryt hrocytes and negakaryocyte devel opnent (see, e.g., Fisher, J.W, Proc.
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in the gyen@keéwee or gr ovvth factor sequence, where the variant retains the
bi ol ogi cal activity associated with each cytokine or growth factor.
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pol ar ( emMBs, incliéihg, Afon@btiers, TMP, BMPAsrdAMEPs. aspar agi ne); internedi ate polarity
(e.g., tyrosine, histidine, tryptophan) | arge non-pol ar (e.g.
pher | 2 0 v SR bR AU et B oL 2 1o
gl yci ne, inchugiirigile3, It-iirce dnl ner, compipetiohnibereofy Thissi nene emtpainzent, the midiradfam ne) ;
aci di ¢ aFiRRAePdfowth factors has the composition SCF, FL, TPO, and IL-3, a cytokine mixture that

appears to efficlently expand human myelold progenitor cells, [n another embodiment, the mixture of

cytokines and growth factors has the composition SCF, FL, TPO, and IL-6, a cytokine mixture that

appears to efficiently expand murine myeloid progenitor cells. Yet In another embodiment, the

mixture of cytokine and growth factor has the composition SCF, FL, TPO, IL-6, and IL-11,

[00131] In instances where more mature cells of the myeloid lineage are desired to enhance
immediate protection against neutropenia andfor thrombocytopenia, the cytokines G-CSF or GM-CSF
is added to the foregoing cytokine mixtires. This may be done after an initial period of growth in
media lacking G-CSF or GM-CSF to permit expansion of more primitive myeloid progenitor cells prior
to promoting differentiation into the progenitor cells that are further along in the myeloid lineage.



(e.g., aspartic acid, glutamc acid); and basic am no acids (Ilysine,

argi nine, and histidine). Exanples of conservative variants include the
substitution of one hydrophobic residue such as isol eucine, valine,

| euci ne, or nethionine for another; the substitution of one polar residue
for another polar residue, such as substitution of one arginine for |ysine,
glutam c acid for aspartic acid, or gldamne for asparagines; and the
substitution of one hydroxylated am no acid serlne or threonine for another.
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populatlons IS he cells are to be used treat a single
condi ti olq@Bout 10 Ocqgﬁwl M Q%ﬁllsblfedc%ﬁragrpqua@fﬁ(m@ntéo support expansmn generally in the

amount of at least about 1 to about 100 ng/ml, and preferably at abotit 10 to about 100 ng/ml. When
used, EPQ is used at an amount sufficient to support expansion, generally in the amount of at least
about 1 to about 30 U/ml, and preferably at about 3 to about 10 U/ml. As a general guide, the mixture
of cytokines and growth factors will emphasize growth of myeloid progenitor cells while [imiting the
expansion of hematopoietic stem cells.

[00134] Expansion of myeloid progenitor cells is carried out in a basal medium, which Is
supplemented with the mixture of cytokines and growth factors described above, sufficient to suppaort
expansion of myeloid progenitor cells, The basal medium will comprise amino acids, carbon sources
(e.g., pyruvate, glucose, etc.), vitamins, serum proteins (e.g., albumin), inorganic salts, divalent
cations, antibiotics, buffers, and other preferably defined components that support expansion of
myeloid progenitor cells. Suitable basal mediums include, by way of example and not limitation, RPMI



neut ropeni a and t hronobocyt openi a), and the duration of therapeutic effect
desired. For instance, presence of CMPs will provide prolonged anelioration
of both neutropenia and thronbocytopenia since CVMPs are able to
differentiate into granul ocytes, nacrophages, negakaryocytes, and erythroid
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are least about 0.5%, about 1%, about 2%, and preferably at least about §% of total cells in the

culture.

[00139] Generally, in the final culture, the expansion of cells with HSC characteristics wili be limited

to less than about 25 foid, preferably less that about 15 fold, and more preferably less than about 10

fold, and most preferably less than about 5 fold. Generally, the number of HSC cells will be less than
the total number of myeloid progenitor cells {i.e., CMP, GMP, and MEP) In culture.

[00140] Although less preferred for practical reasons, in some instances, more undefined culture
mediums including feeder cells may be used to approximate the microenvironment of the bone
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6, 733, 746). Commercially avail abl e basal nediuns include, by way of exanple
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Wl ker sviratrey widl hdoBfgpoiasisl oddese Bend aridw str&h@ oéle) dnddibaibinelispgides, Vancouver,

Canada) . PI%%C%EI%‘PS%F 8@% faé}(ﬂgtiﬁt &F&gﬁ%&%q@ﬁ%b‘ l%‘éin}’&hé&cf BfhenfARBALRNT LO

t he skil t1san ati1on are cont act ed
wi t h t heCe¥p lrcuifuee, ghd B} Rysh@ T R @RFPEHI X ”‘I‘H@'E‘ iogenitprpelsy d hB%ﬁ?r ®edi um and
cul t ur edciltoreemppslsh e wippliepedtat withnheohixtons of Gtolingd HQYRIWHORCtes [destribddepevasi on i s

done 1 OF AR MR D o bR oo SLELAPLY FAMLABRMLLE. d2YS (o

10 days, POT & pre unt I'ndi cat ed

fol d expétyiesareseerinaddn BiSaPalentdio; 5879948 dexter, b“d}be! alt ¥ 6198 Physiol 8b8H-34d.
[g0136] {1878) GkuBsYvOsli IR ObH srtuhtarefanlaabncﬁﬁi ds: 163LH$QJ(Q@0®fShBﬁfgaE le@lél s o 0 5
characte e at_|ea out

ol d. abobpading Sfesst (il cARRNG. Bt A 584ey oy SRR g P Gilrgf

pref er abP%P"Qd'ﬂ-'mF'é%@P meew{ indtremefofeay: KrPraatieal ﬂﬂ’maﬂCh digstey.6; afthéO"wlélQ)l d cell

popul at i gdy.,\eixfotd mmrerty mrorcCMRsuggh) alpuBlictiohb aﬂe%sipoatwtb rdferar¥ée). Alypiksipst about
1 % at |leas O%Of t he

t t
t ot al cePPnonh%ea? he® E’%T%’& eemar[c’g'%ﬁ#urﬁémé;f‘\ﬁa? %é“red@%S& S%Vﬁa?fﬁg I nal cell
cul tur e Ppvibgraesaivediym)iusti @lsiremaltcell lpyee iprrhsy The GNres efel thengingsiidtert 4nd seadhdwith s

expandedinit pofiibn GRelusd®rof bdnsicabout 20 fol d, about 40 fold, and
preferably at Ieast about 80 fold. In the flnal culture, the nyel oid cell

popul at'f(@ é\i r| se GVWPs which are at |east . about 10% at %St about
20% at %94 “’%\‘B‘B%r %”b%ba%ﬁﬁ’d’"d?‘?gf’reﬁeﬁlm”ymﬁis dP%’&Eﬁd i, bygter. S0 8h b+ ’f’%’? aitheEel 1's in
t he cul t Sea.CeFRas11(1)r 2pA&{2002)p drhisndhdiqueastsimntotdizedthdne papow atdothelal clie

expandEdeQFéart@é)@Fegg%)}t&H f/ anaegf?édrtﬁ Fécfo&rsu%t &%hbp%nrgg&ﬂﬁéﬂ SCsAndiet @ further

enbodi nmen ture preparations a aracterized by a MEP
cell popEfP%ﬁ“it‘Eﬁe'lsh5?‘:‘31”19'@R%WG&P“&YPC‘P@awd'a%@ﬁﬁpﬁ'“&d fékipes FgERWR. £ ol d,
about 2 facthd areditddiiced irft@ihd imaAdrthlizep celfing,abd e adie dhltuldd td Gdndratd the e off | nal

cul tures east
about | 0. b/ pdIHFd HofinGi) tonp Bl oBls il e S BIUH kR e Boclld h coff Bpd PO
cel | s i nfof WEBXF’@’EH'Q“Ut‘%"erFUOtI'SQ'FC@éﬁEFPSG“I‘“}f cellsr@"et‘@'@k'ﬂlaﬁ%ﬂ’e"tt:m nogedhergnh e
expansi ogndef theselclifirardohtitidri®Cw eBfifsNaslig of e Wkpahddicells dWaly @m teo | ess t han

X ! i I h ar & Hidhep pahdduezel a0 I s hI
about r e ess
t han abou'{dglfg"al cr% ' %Q Mrr%seg %erte]ﬂathe g‘&Q% F%OS%W%gdﬁtogg%ﬁg}%gg?ug%ﬁ&gEts%ne?/al ly,
t he nunb@‘rm%ﬁ“ZﬂS@"%‘éiI‘ reflegtjthe co 'HF@Q%SLF"W ptto §Urﬁ’é°'fQNPa'FSiqm§’MBEFO'ﬁJT'm¢FL/eI old

pr O?enl tﬁ%p?cl&@;hbgianﬁdrcﬂls, A&\Pdmgﬁavlﬂ,onaaﬂbd‘dﬁ%ht th8 catdidedeRes 4ré Sslgtitld frdint hou? P | ess
rererre or S re LN | cu ure
ﬁedl uns ﬁﬂcel u?]‘[f[‘)j ﬁ‘\‘gﬁae L‘@@ﬁ‘r gﬁhgy}nlﬁ%@ °E %@%9 §§<mq2 . the ﬂ il faGst

m cr oenvﬂernem'emlectﬁd froretheserpac@iing SCF, FL, TPO, and EPO

[00142] In accordance with the above, in one embodiment, expression vectors comprising genes
encoding SCF, FL, and TPO are introduced into the feeder cells. In a further embodiment, expression
vector comprising genes coding for an additional cytokine, including IL-3, IL-6, or IL-11, or
combinations thereof, are used with the growth factor combination. Thus, in one embadiment, the
genes introduced into the feeder cells encode SCF, FL, TPO, and IL-3. In a further embodiment, the
genes introduced into the cells encode SCF, FL, TPO, and iL-6. In yet a further embodiment, the
genes encode SCF, FL, TPQ, IL-6, and IL-11. The gene sequences are chosen to express cytokine
and growth factor forms that are active on the cells used for expansion, and thus wili generally reflect
the origin of the initial cells used for expansion., For example, if the progenitor cells are of human
origin, nucleic acid sequences encoding human forms of the cytokine are used. When the cells for
expansion are of murine origin, nucleic acid sequences encoding murine or other rodent forms of the
cytokine are used. Nucleic acld sequences that may be used include those encoding recombinant



mar r ow where hemat opoi esis occurs. Bone marrow stromal cells, endotheli al
cells, and nesenchymal cells can produce factors that support devel opnent
and mai nt enance of hematopoietic <cells in culture, and nay be used for the
expansi on of nyeloid progenitor cells. The feeder cell cultures may al so be
suppl emented with the m xture of cytokines and growth factors descri bed
above to pronote cell expansion and degel opnent of specified nyeloid
progenitor cells. Feeder cell based cultures are described in U S. Patent
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[00147] Mixtures of allogeneic cells include, allogeneic mixtures of myeloid progenitor cells, mixtures
of isolated CMPs, mixtures of isolated GMPs, mixtures of Isolated MEPs, or combinations thereof,
Cells in the mixture may be complstely matched allogeneic, partially mismatched allogeneic, and/or
fully mismatched allogeneic cells with respect to the MHC of the transplant recipient, and may be from
related donors, usually siblings with the same parental alleles, or unrelated donors. Determining the
degree of MHC mismatch will employ standard tests known and used in the art.



expansion are of nmurine origin, nucleic acid sequences encodi ng nmurine or
other rodent forns of the cytokine are used. Nucleic acid sequences that
may be used include those encodi ng reconbi nant 33 fornms or variants as
known in the art. Various other gene conbinations sufficient to support
expansion of nyeloid progenitor cells will be apparent to the skilled
artisan. [00143] Cells expanded by the3#et hods above are used w t hout
further purification, or are isolated into different cell popul ations by

various {opah8)iFaHRstalcBONELe aft dt R8st3kmajop tiftdhoms of A REAsKiA Rintaks, idehiire@BS ogr aphy,
I Mmunoadsar pti on

. FACS sorting, or aother cedures as described agbove.
b o1 o abP9ng EREENU NSRBI A A, HEA s et it TAos Loreifit wiles. Facs
gating staDBGYLARA, aad HLAIDHA ankodeahesdiil daes § protelns.vBeres witkin bachetthese groups
char act eplepigh; 8&2}5 @,'a§ﬁ@5 &d in _(r@%%erédszi-ﬁh priveiey &b%ﬁg@ﬁ findiflah density)

paraneters, "an seéond_ el ection for expression of I markers for

nyel oi d PRPYEGEAT;: gnsidifferaapgsdn B‘PsenQSPPPFrﬁ%rW‘Eﬁ“d“@é’IUF'é Is@asqgiated gyith the strengthyof the )
[00144] THune scpate dgairit fransplaridddeil risanday methogl forsetaraiag thie @egresosfviHGt ed

nyel oi d ﬁ%@ﬁ%&h‘ir\%rau&@ Wifhin UASé)Lr?aI#ﬁﬁi-ﬁVE’ﬁm{-E%glse&d%ﬁaq %8@'5?%@{3. &S, as
defined herern. I'n sone situations, an’isoldted non-nyeldird ce popul ati on
i s prepaf@dagsofiabiens) 41 angirrefsaly attesst SrRG dntigens &ithia tertwePrithrae BidoelAeREd

cul ture. rebseelivelyed cells are generally substantially pure popul ati ons of
cells, and wll typically have at |east about 50% preferably at |east

about 75: 0%, nor.e. rably at | east abq 85-90% .. and nost r.ef er abl
at :Jeast [@8 %n %@ﬁ%g[@ﬁg t'?s%d%g@?dée& dg?ﬁﬁeldsagvﬁ ﬁaﬁ%ﬁﬁ‘g‘c%'égreﬁ 8?Te§?ﬁ°§dcell Y
mar ker pwidresisfm enedubjeist {4.@ rdonen tetdelemminedhepreseate or@bsengd digegraireMidC M xt ur es of
M/reﬁlD oi d E’r]Et@Qﬁ {tﬂlaﬁ @f@cmh bt dnfdds] THNSs Sinspardd &ﬁﬁ.% RN Sy prt?ﬂib ﬁr@\dﬁées&u{;tf icie ][lt
nunber s cells r treatnent. purposes,.and to, e e the production of a
Commer oi fa-SSmisn s Brachar S kol WG AGurP poEaG dr Britey KB o bl o
a m xt uthe autibody Wi gelisears! thareddding comptegrent to pduce sbll Igsiofhe.aympwcytotoraita pl ural ity
P b oo SPaREE TSRGbEN 14 thd driBl Bocbiing ind foldParRbRiNsbl I tithodliod TN |
pr esent {“ﬁg‘fgﬁ%&i @d%@ﬁ Off =W E@f"ﬁtgpqezg%?f’rg‘?’&‘?piﬁ’f’tﬁq"&m"ﬁ'ﬁs'%ﬂ'BL%'C?Q%tPgt o nore
per nanengs-§i, _Blagmtell Scierdifi¢, Mattied, M)y(mm.cmm pellbuabeﬂmsmys Imehme mmytemietsy Uzing HSCs.

[ 00146] éb@éygnii%gﬂél)yenz e%g@ﬁﬁﬁgﬁgg%mqsmt he possibility of GVMHD is

greatly mnimz y usling ol ate tt'ed nmyel oid progenitor cells that
are depleted of mature |ynphoid cells. In one enbodinent, this is
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the {1998); Morishima ,Y. et al., Bfood 99{11):4200-6 (2002); and Middleton, D. and Williams, F., Mothods

in Molecular Biclogy: MHC Protocols 210:67-112 (2002)).

[00151] While description of “matched alfogeneic” or "mismatched aliogeneic” is given for human
MHC, it is to be understood that similar analysis may be conducted for MHCs for various animal
species. These include, by way of example and not limitation, mouse, rat (Gill, T.J. et al., Transplant
Proc. 27(2):14985-500 (1995)), cow (Lewin, H.A, et al., Immunol Rev. 167:145-58 (1999), canine
(Wagner, J.L. et al., J. Herad. 90(1):35-8 (1999)), feline (O'Brien, S.J. and Yuhki, N., Immunol Rev.
167:133-44 (1999)), swine (Chardon, P. et al., Genef Sel Evol. 32(2):109-28 (2000)), horses (Kydd, J.
et al,, Vet iImmuncl Immunopathol. 42(1):3-60 (1994), and primates (Heise, E.R. et al., Genstica 73(1-
2).53-68 (1987)).



degree of WMHC mismatch will enploy standard tests known and used in the art.
34 [00148] For instance, there are at |least six mmjor categories of MHC
genes in humans, identified as being inportant in transplant biology.
HLA- A, HLA-B, HLA-C encode the HLA class | proteins while HLA-DR HLA-DQ
and HLA-DP encode the HLA class Il proteins. Genes within each of these
groups are highly polynorphic, as reflsected in the nunerous HLA alleles or
variants found in the human popul ation, and differences in these groups
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albumin, and about 50% culture medium. The cells can be stored in any stabillzer known in the art,

For example, the stabilizer may be methyl cellulose or serum.

[00155] Prior to freezing, the cells may be portioned into several separate containers to create a cell
bank. The celis may be stored, for example, in a glass or ptastic vial or tube or a bag. When the cells
are needed for future use, a portion of the cryopreserved cells (from one or more contalners) may be
selected from the cell bank, thawed and used.

6.6 Treatment

[00156] Celis prepared by the methods described herein are used for treatment of various disorders
related to deficiencies in hematopoiesis caused by disease or myeloablative treatments. As used
herein, “treatment” refers to therapeutic or prophylactic reatment, or a suppressive measture for the



at al., Vet Imunol | mmunopathol. 42(1):3-60 (1994), and prinmates (Heise,
E.R at al., Genetica 73(1- 2):53-68 (1987)). 35 [00152] All ogeneic

m xtures of nyeloid progenitor cells nmay have varying degrees of match in
the MHC. Thus, in one enbodi ment, progenitor cells that undergo tenporary
engrafl ment and differentiation may be isolated froma donor having a

hi gher degree of MHC nmatch with the recipient than cells intended to
provide a nore inmediate therapeutic beéfiefit. For instance, CVMPs may be
froma donor having a conplete or partial match with the WMHC of the

reci pi endiseaed) idlserdéndronasshbMTdRditioi R Yrebtthehtentonipadte botiaidtradiomertise subjedrer
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Al l ogenelc m xt ne enbodi nent,
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progenitor cells from different donors and mxing the cells prior to their

i nfusi on Uﬂﬂ‘ﬁ'ﬁ] doh&tan@Qunfébl@?&rtreéﬁ%ﬁtmﬁ th@%&l@@gs%ﬁbéarhereﬂﬂﬁlﬂﬁéHéﬁln@ﬁé?-nacg| | S are
used, it genei ¢ nyel oi d

by ogen ¢ BT agp = By et epen iR U GE T ARHEP P a oS B RS R
conpr om 8 emhditigneib@plerizediby leks than nqooél davels ef diafeldéteiniiad perighetal bipehiBothand/ or
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[00154] Surprisingly, as denonstrated for the first time herein, the

expandedgﬁogul ation of cells described herein can be cryopreserved and
stored f 138D gfestivgdiemaiqepiaticisiem celbdeyplppreenbknown tafeeate)au nedtipphilasmbergscr i bed
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gl ycerol rad 'ﬂfﬂ?ns‘o'ﬁ’enfewl@@ﬁjﬁe{ﬁe mOQOHUP'ﬁ@'Sf @M‘é 21' 'Hg?tq’ﬁeéan PH%’@G’& pateert WitiDKABOIS r om

about 5- dittexicg80% serum al bumi n, and 50-90% cul ture nmedium I n sone
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may be st , I'n a glass or bag.
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t hawed aﬁbqna%&gsis Q‘l(ﬁai;é %Er%ri?%nd platelet levels sufficiently. infusion of myeloid progenitor celis
increases the number of neutrophils and megakaryocytes in the treated subject, thereby providing
temporary but needed protection during the neutropenic or thrombocytopenic period. Use of myeloid
progenitor cell populations, as opposed to more differentiated neutrophils and platelets, provides for
longer lasting protection because of the temporary engraffment of myelold progenitors and their
differentiation /n vivo,

[00160} Further, cells comprising a mixture of CMPs, GMPs, and MEPs have the capacity to
generate a broader therapeutic effect than protection afforded by infusion of any one single cell
population. This arises from the rapid effect on neutrophil and/or platelet levels from the more
differentiated progenitors in the cell popuiation while the more primitive committed myeloid progenitors
engraft and develop over time to supply the needed neutrophils and megakaryocytes after the more
diffsrentiated cells have become depleted. Infusion with a cell population comprising a mixture of
progenitor cells may be appropriate for subjects already suffering from neutropenia or
thrombocytopenia, while infusion of isclated cell populations may be suitable for prophylaxis in



[ 00156] Cells prepared by the methods descri bed herein are used for
treatnment of various disorders related to deficiencies in henmatopoiesis
caused by di sease or nyel oabl ative treatnents. As used herein, "treatnent"
refers to therapeutic or prophylactic treatnment, or a suppressive neasure
for the 36 disease, disorder or undesirable condition. Treatnent
enconpasses admi nistration of the subjget <cells in an appropriate form
prior to the onset of disease synptons and/or after clinical
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a broader therapeutic effect than protection afforded by infusion of any one
singl e c@ﬂtl‘e '”ES‘E?B’PJF%W‘%““’FWGE’”&P?%‘?a?eFGﬁf’?sﬁ@’efiQﬁ’?ﬂ ef fect on neutrophil
and/ or platelet levels fromthe nore

[00163] It is to be understood that cells isolated directly from a donor subject without expansion in

culture may be used for the same therapeutic purposes as the expanded cells. Preferably, the
isolated cells are a substantially pure poputation of cells. These unexpanded cells may be
autologous, where the cells to be infused are abtained from the recipient, such as before treatment
with cytoablative agents. In another embodiment, the unexpanded cells are allogeneic to the
recipient, where the cells have a complete match, or partial or full mismatch with the MHC of the
recipient. As described above, the isolated unexpanded cells are preferably cbtained from different

donors to provide a mixture of allogeneic myeloid cells.

[00164] Transplantation of cells into an appropriate host is accomplished by methods generally used
in the art. The preferred method of administration is intravenous infusion. The number of cells
transfused will take into consideration factors such as sex, age, weight, the types of disease or
disorder, stage of the disorder, the percentage of the desired cells in the cell population (e.g., purity of



differentiated progenitors in the cell population while the nore primtive

commtted nyeloid progenitors engraft and devel op over tine to supply the

needed neutrophils and negakaryocytes after the nore differentiated cells

have becone depleted. Infusion with a cell population conprising a m xture

of progenitor cells may be appropriate for subjects already suffering from
neut ropeni a or thronbocytopenia, whil@8infusion of isolated cel

popul ati ons may be suitable for prophylaxis in 37 patients where neutrophi
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[00167] Anti-fungal agents for adjunctive administration will generally be a systemic antifungal agent.
One useful antifungal agent of this type is amphotericin B from the family of polyene macrolide
antibiotics. Amphotericin B is available In various formulations, including as a complex with
deoxycholate; in a colloidal suspension with cholestearyl sulfate; and encapsulated in liposomes
made of soy lecithin, cholesterol, and distearoylphosphatidylglycerol. Other formulations are known in
the art.

[00168] Another antifungal agent is flucytosine, a fluorinated pyrimidine. Deamination of flucytosine
by the fungus generates 5-flurouracll, an anti-metabolite and DNA synthesis inhibitor. Flucytosine is
typically used for infections of cryptococcus and candiadosis. Although used alone, flycytosine is
generally used in combination with amphotericin B.



reci pient, where the cells have a conplete match, or partial or ful

m smatch with the WHC of the recipient. As described above, the isol ated
unexpanded cells are preferably obtained fromdifferent donors to provide a
m xture of allogeneic nyeloid cells. [00164] Transplantation of cells into
an appropriate host is acconplished by nethods generally used in the art.
The preferred nethod of adm nistration3ps intravenous infusion. The nunber
of cells transfused will take into consideration factors such as sex, age,
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hi st opl a§iwB skiAGHLaL um and coccidioides immtis. [00167] Anti-fungal
agents for adjunctive admnistration will generally be a system c antifungal

agent.
9 [00172] Vira! infections are also problematic in myeloablated patients and HSCTs. Generally the

increased risk of viral infection results from Impaired cell mediated immunity brought on by the
myeloablative therapy., Many of these infections arise from reactivation of latent virus existing ina
seropositive patient or in the cells of a seropositive donor. Viruses commonly encountered include,
among others, cytomegalovirus, herpes simplex virus, varicella zoster virus, herepesvirus-6, Epstein
Barr virus; adenoviruses, and the like. As an adjunct to the cell infusions, anti-viral cornpounds
selected are those appropriate to the viruses encountered by the patient. Useful antiviral compounds
include, by way of example and not imitation, acyclovir, cidefovir, ganciclovir, idoxuridine, penciclovir,
valganciclovir, valacyclovir, vidarabine, amantadine, rimantadine, zanamivir, fomivirsen, imiquimod,
and ribavirin. Therapeutics directed against refroviruses include, among others, nucleoside reverse
transcriptatse inhibitors (e.g., zidovudine, didanosine, stavudine, zalcitabine, lamividudine}, non-



One useful antifungal agent of this type |Is anphotericin B fromthe famly
of polyene nmacrolide antibiotics. Anphotericin B is available In various
formul ations, including as a conplex with deoxycholate; in a coll oidal
suspensi on with chol estearyl sulfate; and encapsulated in |iposonmes nade of
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formul ations are known in the art. [08868) Another antifungal agent is
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[60177] The pharmaceutical compositions will generally comprise a pharmaceutically acceptable
carrier and a pharmacologically effective amount of the compounds, or mixture of thereof, or suitable
salts thereof. The pharmaceutical compaosition may be formulated as powders, granules, solutions,
suspensions, aerosols, solids, pills, tablets, capsules, gels, topical crémes, suppositories, transdermal
patches, and other formulations known in the art.

[00178] As used herein, “pharmacautically acceptable carrier” comprises any of standard
phammaceutically accepted carriers known to those of ordinary skill in the art in formulating
pharmaceutical compasitions. Thus, the compounds, by themselves, such as being present as
pharmaceutically acceptable salts, or as conjugates, may be prepared as formulations in
phamnaceutically acceptable diluents; for example, safing, phosphate buffer saline (PBS), aqueous
ethanol, or solutions of glucose, mannitol, dextran, propylene glycol, oils (¢.g., vegetable oils, animal



[00172] Viral Infections are also problematic in nyel oabl ated patients and
HSCTs. Cenerally the increased risk of viral Infection results from

| mpai red cell nmediated i mmunity brought on by the nyel oabl ative therapy.
Many of these infections arise fromreactivation of latent virus existing in
a seropositive patient or in the cells of a seropositive donor. Viruses
commonl y encountered include, anong otthers, cytonegal ovirus, herpes sinplex
virus, varicella zoster virus, herepesvirus-6, Epstein Barr virus;
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Altematively, a pharmaceutical composition may be stored in a freeze-dried condition requiring only

the addition of a sterile liquid carrier inmediately prior to use. In a preferred embodiment, a

pharmaceutical composition is provided comprising the subject expanded myeloid progenitor cells

cryopreserved in a suitable cryopreservation medium, which can then be thawed and resuspended as

needed for administration to a patient.

[00183] The amount administered to the host will vary depending upon what is being administered,
the purpose of the administration, such as prophylaxis or therapy, the state of the host, the manner of
administration, the number of administrations, interval between administrations, and the like. These
can be determined empirically by those skilled in the art and may be adjusted for the extent of the
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anount of the conpounds, or m xture of thereof, or suitable salts thereof.
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6.8 Kits

[00188] Other embodiments of the compositions described herein are kits comprising the expanded
and/or Isolated myeloid progenitor celis, cytokines and growth factors (e.g., G-CSF, GM-CSF, TPO)
and/or adjunctive therapeutic compounds. A label typically accompanies the kit, and includes any
writing or recorded material, which may be electronic or computer readable form (e.g., disk, optical
disc, memory chip, or tape) providing Instructions or other information for use of the kit contents.

7. EXAMPLES

7.1 Example 1. Experimental Methods



dose containers, such as seal ed anpoules or vials. Such containers are
typically sealed in such a way to preserve the sterility and stability of
the formulation until use. In general, formnulations nay be stored as
suspensi ons, solutions or enulsions in oily or aqueous vehicles, as

I ndi cat ed above. Alternatively, a pharmaceutical conposition may be stored
in a freeze-dried condition requiring dhly the addition of a sterile liquid
carrier immediately prior to use. In a preferred enbodi nent, a
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10,000 cells/well in 24 well plates. The cells are cultured for 7 days to obtain MP. {(culture-derived

MP). Cells are fed with 500ul/well on day 2, and on day 4 half of the media is replaced with fresh

media. On day 5, cells are transferred to 6 well plates with an addition of 1 ml fresh media. Onday 7,

the cultured cells are collected and two small aliquots are removed for analysis. The aliquots are

mixed with 30,000 beads and stained to analyze for MP (CMP/GMP/MEP) and HSC content. In

addition, cell are stained with frypan blue and counted on a haemocytometer. The analysis data

provides Information for calculating fold expansion and total cell numbers of HSC and MP

{CMP/GMP/MEP).

[00192] Analyzing in vifro cultures for myeloid cell types. A suspension of 6.7 M beads
{Spherotech, Libertyville, IL) s prepared by adding 4-5 drops of beads to 1 mfi of staining medium

(SM). Beads are counted using a hemocytometer and trypan blue (1:10 dilution). Beads are at a



even nmultiple times per day, dependi ng upon, anong other things, the

I ndi cation being treated and the judgenent of the prescribing physician.
6.8 Kits [00188] O her enbodi nents of the conpositions described herein are
kits conprising the expanded and/or Isolated nyeloid progenitor cells,
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CD5, CD6, B220, nmac-1, G -1, and Teri 19) R-phycoerythrin (PE).. [00190]
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centrifuged, and resuspended in staining media containing PI. Cell are analyzed for HSC by FACS.

[00195] Staining for Myeloid Progenitors In gulture expanded cell populations: Cell are prepared in

the same manner as done for staining of HSC cells described above. After incubation with 50 ul of
blocking antibody (rat [gG and Mouse IgG 1:50), 50- 100 ul of CD117-biotin (2X concentration) is
added to each tube, followed by 20 minutes on ice in the dark. Cells are washed with 2-3 m| SM,
centrifuged, and then resuspended in 50-100 p! of antibody solution at appropriate concentrations:
Streptavidin Cascade Blue (Molecutar Probes, Eugene, OR), Sca-1 allophycocyanin (APC) , CD34
fluorescein Isothiocyanate (FITC), 2.4G2 (FcOR) R-phycoerythrin, and B220, Mac-1, GR-1
phycoerythrin-cyanine 7 tandem (PE-Cy7). (eBioscience, San Diego, CA). Cell are prepped for
FACS analysis as done for HSC analysis.

[00196] Staining culture expanded cells for mature progenitor cell subsets: Cells are processed as
described above. Following incubation with biocking antibody, 50-100 ul of CD3-biotin, CD4-Biotin,

and CD8-Blotin (2X concentration) are added to each tube and incubated for 20 minutes on ice in



(Bi osource, Camarillo, CA and R & D Systens, M nneapolis, M\). The cells are
pl ated at about 10,000 cells/well in 24 well plates. The cells are cultured
for 7 days to obtain MP (culture-derived M). Cells are fed with 500ul/well
on day 2, and on day 4 half of the media is replaced with fresh nedia. On
day 5, cells are transferred to 6 well plates with an addition of 1 m fresh
nmedia. On day 7, the cultured cells are collected and two snall aliquots
are renoved for anal ysi s The aliquotsdare mixed with 30,000 beads and
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culture plate and the plate sealed an ncubated at 37°C for 2-3 days with periodic checking for any

sign of contamination. After 2-3 days a lawn of black spores forms on the plate. The plate is gently
rinsed with 5 ml of PBS containing 0.05% Tween 80, and the plate gently scraped until the spores are
dispersed into the solution. Spore stock is made by filtering the conidia suspension through sterile
gauze to remove hyphae. The solution is dark from the spores and can contain up to 10° conidia per
ml, Spore stocks are stored at 4°C. To titrate the spores, serial dilutions are made in PBS/Tween 80
and plated on SDA plates. Following an overnight incubation, the plates are examined for number of
colonies. For long-term storage of spores, one volume of the harvested stock spores is mixed with a
one volume of 50% glycerol and stored at -80°C

[00199] Injection of the spares into mice Is carried out using a conidia solution containing 1,000
conidia per ml (as tilrated on Sabourauds dextrose agar plates). Working spore solution (100ul) is
injected intravenously using tail veln injections into the mice of interest, typically 8 days in the
prophylactic studies, after lethal irradiation and reconstitution with HSC and/or MP. Following



B220, Mac-1, GR-1 R-phycoerythrin. Follow ng incubation on ice for 25

m nutes, cell are washed, centrifuged, and resuspended in staining nedia
containing PlI. Cell are analyzed for HSC by FAGS. [00195] Staining for

Mrel oid Progenitors In culture expanded cell populations: Cell are prepared
in the same manner-as done for staining of HSC cells descri bed above. After
i ncubation with 50 ul of bl ocking ant ﬁgody (rat 1gG and Muse 1gG 1:50),
50- 100 ul of CD1 17-biotin (2X concentration) is added to each tube,
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I NSt ruct icetalislite Washs® Rentiiflyes, shapéstbpettedFOS® contdiiivy Pl. Cellsrdre arglyzédty cel l s are
resuspen at 1x10 cells/m in staining nedia containing the foll ow ng
anti bodi es”at the appropriate concentrations: streptavidin

phycoeryt hri n cyanl ne 5 tandem ( PE- Q/S) Sca 1 al | ophycocyanin (APC), CD34
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FACS sor tétieg The supergipni istransteed GPew dube, and celle dollectsdbly egntrifugation (5 min,1000

rpm}. Red blood cells are lysed with 1.0 ml of 1X ACK (0.3M NH,C!, 0.2M KHCO,) on ice for 5-6

minutes, followed by a wash and then a centrifugation for 5 minutes at 1200 rpm. {f the pellst is still

very red, steps 4-5 are repeated. Cells are blocked with rat igG and mouse IgG (1:50 each} in
50ul/tube for 10 to 15 minutes on ice. Cells are stainted for 20minutes with the following antibodies:
Mac-1 and GR-1 phycoerythrin-cyanine 7 tandem {PE-Cy7}, B220 allophycocyanin (APC), CD3, CD4
and CDB8 biotin (eBloscience, San Diego, CA).

[00203] Additional antibodies are used to label MHC markers depending on the mice pairing used for
transplant: H2ZKd-PE (Baib/c} and H2Kb-FITC (C57/B6 ) or H2Db-PE (C57/B6) and H2Dk-Fitc (AKR).
Cells are prepared by centrifuging for 5 minutes at 1200 rpm and then stained with Streptavidin
Cascade Blue (Molecular Probes, Eugene, OR). Following a 20 minute incubation on ice, cells are



| i neage" as" Oc- ki t OSSca- 1" 9CD340S2. 4&2b"; GWs are sorted based on

| i neage" " Qc- kit OSca- 1"B9CD340S2. 4&20S; and MEPs are sorted based on |ineage
"OMNCQc- ki t0Sca-1"9CD34' ""2.4&"'0ON . [00198] Growth and inocul ation of
Aspergillus fum gatus conidia and fungal |oad analysis: A loop of spores
froma frozen spore stock is placed onto the m ddl e of a Sabourauds dextrose
agar (SDA) culture plate, and the plate seal ed and I ncubated at 37C for 2-3
days with periodic checking for any sign of contam nation. After 2-3 days a
| awn of WReeR copgiuesy ferdrmiguterat 1A rpneand thersiaingd witheli Gellgers anplyzeditised with 5
m of PBgacentai ning 0.05% Tween 80, and the plate gently scraped until the
spores are dispersed into the sol ution Spore stock is made by filtering

the conidia s on t ﬁgh ster aagﬁesuﬁ)’l ﬂD A lr; ogerwt;rrge sol ution
is darkfrom %E@V Spor e
stocks are stored at 4C. T e sp res, rlager tions are nmade in
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is injected intravenously using tail vein injections into the mce of
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centrifugation for 5 mnutes at 1200 rpm If the pellet is still red, the
wash st epg 2O RIBRAGH @éjwen(.;ﬁrlahéted HtiFa é& Rekse:, WALIEVCF&H&"IQG?&N% fpusg 19G (1:50
each) in_50Qulftube for m nutes on ice Biotin ted Mac-1 and GR-1

(eBi osci SRERIVESIH MSdRS, & @ﬂ@t 3§P'é's 20fte Al Bice REe mAHe! ?ﬁ?rqna??'@'re%%%’é‘ﬁ? ration,
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cent |1 Ug8thel B s b b et 0 00 LR e il ng antibodi es are added

at the appro rna rati en Cascade Bl ue (Ml ecul ar

Pr obes, %ene CR Ch45.1 all ophycocyam n (APC),
[00208] Fungai mfectlons A clinical Isolate of Aspergillus funigatus, that has been previously

described (BitMansour A, et al., Blood 100, 4660-4667) was used to infect mice. Briefly, the fungus
was plated onto Sabouraud dextrose agar (BD Biosciences, Cockeysville, MD} and incubated for at
least 48 hours at 37°C. The conidia were harvested by pouring 10 mi PBS + 0.05% Tween80 on the

fungal lawn. After gentle scraping the resulting solutlon was filtered to remove hyphae and the
resulting conidia solution was maintained at 4°C. Plating of serial dilutions on Sabouraud agar plates
was used to determine the conidia concentration. Mice challenged with A. fumigatus received
between 100-200 conidia Injected i.v. into the tail-vein in a total of 150ul saline.

[00209] Flow cvtometry. KTLS HSC were prepared by flushing bone marrow from femurs and tibiae
of mice, followed by ammonium chloride lysis of the red blood cells, The resulting cell suspension
was enriched for CD117" cells using an AutoMacs device and CD117-microbeads (Miltenyi Biotec).



CD45. 2 fluorescein isothiocyanate (FITC), B220 R-phycoerythrin cyanl ne
tandom (PE-Cy7) and CD3, CD4, CD8 R-phycoerythrin (PE) (eBiosclence, San
Diego, CA). Following a 25 mnute incubation on ice, cells are washed,
centrifuged, and resuspended in SMcontaining PI. Cells are anal yzed by
FACS. [00202] Screening reconstituted mce for donor cells using H2 markers.
Approxi mately 10-15 drops of blood ard8collected in 0.5 ni 5mM EDTA i n PBS
at roomtenperature. One nl of 2% dextran-500 in PBS (RT) is added and the
m xt ur e Theentidiee dolla Bre3E0E@d fay COIORPESCYTI(288), KIp90.1717E (HIBS 0.Adh RELLCDS (b2C11)set t | e.
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Il gG (1:50 each) nutes on 1 ce.
st al nt ed¥ @120 nutes with the foll owi ng antibodi es: Mc-1 and GR—l
phycoeryt hrin-cyanine 7 tandem (PE-Cy7), B220 all ophycocyanin (APC), CD3,
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expanded into | arge nuibers ©Of functi rogenitors ex vivo;
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CD90. 110 anth’%@d usmg(%q“aﬁeawﬁl'couﬁta(wgﬁ blHé%;la\Lt% HFﬂI?\pt 'Ytgﬁ{eth\fsgal QP go]bénf an ‘AP a’ and

Sca- 1" progenitors.
The |nd|f0¢fﬂ‘tﬁa¢ thaw ipprepssinad nesslectediiie Pf@ﬁ]toéhfe eﬂvE'Im)f tQ:Ialﬁd!Q@'"éﬁ iggdigtgfmiehed by
their CD16/CD34 profile. FIG 1B shows derivation of nmyeloid progenitors
f rom HSGoop2¢ MsbWhSandbd bk iolntsiRhdiRd mErsid Srdfentists U Rekief foRBidla c%e,appreserved

From & rRBGRera 1t dree eabar e mvBel drgrims b o ARG, HOGPHIPRET tSed, i me
of i nf ect$®werandtetlaed depusited iroferurefrdesnadsed Xwixp15) barpleeented witpgrowthiactoss.  Typi cal
exper i MepkSeids fisBALB L mbBOs biferBRtybiadRidkBinMBnsREte tedted (data not shown). The

combination of KitL, Fit3L, Tpo and IL-6 induced rapid proliferation but only slow differentiation of the

plated HSC, such that over a one week period total cell expansion for C57BL/Ka derived HSC

averaged 500-fold. Flow cytometric analysis of the cells at the end of seven days in culture indicates

that a significant proportion of the cells have the surface phenotype of various myeioid progenitors

(CMP, GMP and MEP} as well as HSC (as indicated in Figure 2B}. FIG. 2B shows average

expansion numbers as observed for C57BL/Ka cells and similar total expansions were ohserved with

HSC from several other strains including AKR, FVB and SJL. Transplantation experiments show that

while significant numbers of HSC were present after 5 days of culture, few functional HSC remained

after C57BL/Ka HSC were cultured for 7 days.

[00213] On average the expansion of the various progenitor populations, combined in the
CD117*Lin™¥* gate, averaged about 100-fold over the number of KTLS-HSC plated under the
conditions used. Thus, these culture conditions resulted in significantly more MP than can be directly
purified from mouse bone marrow. Furthermore, using methylcellulose plating of single cells, the



[ 00206] M ce. C57BU6 Ka, Thy-1.1, CD45.2 mce were bred and mai ntai ned at
the Research Animal Facility of StemCells Inc, Palo Alto, CA BALE/c mce
were purchased from Charles River Laboratories. Donor mce were used 6-8
weeks old, recipient mce 8-16 weeks old. [00207] Recipient mce were
Irradiated with a Cs irradiator. BALE/c recipients received a total of

9.2Gy given in two doses at |east 3 hoddts apart. Al mce were naintained on
acidified water and were switched to water containing antibiotics (106 UL
pol ynyxipregBnisupdpalatina identified byputfaceauahar prenotgnel Hawet by efrected linsegk s

post - i I radieAlidioNpdtdhtisl FEHbRxt RAY tuni stic Infections. [00208] Fungal

I nfections. A clinical Isolate of Aspergillus fum gatus, that has been

previ ousla/ Eescrlbed (Bl t Mansour. A, et al., Blood 100, 4660-4667) was used
to i nf edP92HHEB adgifiqnds he varjons welldrgned mypield Prrasniiors thase SUllEAs Glse SUEIRIBREr ose agar
( BD Bi osiifieentizbai, ceS0ndedirsyva snhatl nuinblr ofiieitivelycidnad @egdkatoogtes. He@dbr, d8cahour s at
37C. Th Iy A Tween80 on the
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mar r ow fHseBibenatySinabdmifiddicaitire. Of mce, followed by ammonium chloride lysis
of the red blood cells. The resulting cell suspension was enriched for
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reco I Nna un1| repl ace
O M gonak e T sAoay o doeods koo e oy oSt ot b, P aced,
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06 cell gﬂn&‘ﬁ' lh%orﬁt‘éﬁ ﬁ%‘%é@@s& P&xattr&%wﬁci mﬁf&%ﬁd 934 5TRIcH (A %) kapede@r cells as

describ ove, el ther used fres yo preserved. Cultured cells were
cryopre §@P%q]eriyqq oyllsga%vwed the fungal challenge and the cul ure-derived cells prevent death.

Statistical analysis (logrank)} show significant protection by both BM MP celis {(p<0.0001} and culture-
derived cells (p=0.0014} when compared to the stem cells only group. There is no discernable
difference in the 30 day survival between the groups that received BM MP cells when and the group
that received cutture derived-cells (p=0.5164). Thus, ex vivo expanded myelold progenitors protect
neutropenic mice from invasive aspergillosis as well as bone marrow derived myeloid progenitors.

[00217] Cryopreserved ex vivo expanded allogenic myelold progenitors protect against Aspergiliosis

in_ neutropenic mice. An advantage of the use of myeloid progenitors in contrast to mature
granulocyte infusions, is the ability to cryopreserve progenitors cells prior to use. The frozen MP cslls
could be stockpiled and thawed when needed.

[00218] This study is adapted from the standard Fungus experiments with murine MPc. The standard
design is to culture C57BL/Ka HSC for 7 days In Xvivo15 supplemented with KitL, FIt3L, Tpo and |L-6.



DMSO, 42.5% Fetal Bovine Serum and 50% Xvi vol 5 nedi um Upon thaw ng the
cells were quantitated using a viable cell count (trypan blue) followed by
flow cytonetric analysis to confirmthat the freeze thaw process had not
affected the progenitor profiles, prior to injection into irradiated m ce.

[ 002121 HSC expanded ex vivo into functional nyeloid progenitors. In order
to develop a clinical wuseful therapy P is desirable to generate nyeloid
progenitors in |large anounts. Highly purified KTLS HSC were sorted and
deposi t €@n figy 0stbe bast Mice BAKBMEI areefhalv/iiradigtedPx4AGypt kavesaped) and iniecipd onthie f act or s
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I nvasi ve  As Sirdowh délls aBPreuspaid iowakling medid (HBESV24NES)r ogeni t or s have been
used to préteunineutropenic mce fromfungal infection. This exanple shows
that culture derived nyeloid progenitors protect allogenic neutropenic mce
frominv@8222 fungal infections simlar to bone nmarrow derived nyel oid

progenitors. [002161 Reconstitution was perfornmed in lethally irradiated

m ce ( BAER360a COYP D2y 1 8bn 5 BA RSC tohilidle MPG cultures (frozen MPG).

Day -7. Harvest MPc, analyze by flow and freeze the cells (plate CD117+ cells
12/8/2004 in MCM/Terasaki plate).

12/9/2004 Sort BS.BA HSC to initiate MPc cultures (fresh).

Day 0. Sort BALB/c HSC, harvest MPg cultures, irradiate 85 BALB/c mice and
12/16/2004 inject 60 BALB/c mice with MPc (fresh or frozen)and/or HSC.

12/23/2004 Day 7. Inject 50 reconstituted mice with 150 conidla of Aspergflius fumigatus
Day 5 to 30. Daily records of surviving and dying mice

2005 Test mice for level of reconstitution starting at 4 weeks
o S ﬁ .- | v | Growthi- ! | Fungus o
"Group . - . R HSCH . MPc | factor' " {:(conidia) | Day
G1: fresh MPc 15 200 Fresh , 500,000 No 150 7
G2: frozen 11/29 MPc 15 200 Frozen 500,000 No 150 7
G3: frozen 12/8 MPc 15 200 Frozen 500,000 No 160 7
G4: no MP 10 200 0 No 150 7
G5: Radiation Ctri 5 0 No 7




200 syngenel ¢ BALB/c HSC (CD117', Lin"0OI"Q, Sca-100~, KLS) and either 8x104
bone marrow MP sorted as CD117', Lin"eOo, Sca-1 ne9 cells from C57BL/ Ka,

H 2b bone marrow or 5x105 Day 7 culture derived MPc cells. The mce were
infected, by tail vein injection, with 150 conidia of a clinical isolate of
Aspergillus fum gatus 7 days after the initial irradiation and HSC MP
transfusion. The experinent was r epeatkd three tines with 15 mce per group

| et hal i rrad| ation dose used i S, rel at| veI | ow. Injection of 200 KLS HSC at
day 0 (HEB2RAMReulyies, (1117 QD90. 1 LinE ¥ ea- 1" SCiweregpted e Pe-erfidwdver, only
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( BALB/ ¢) 1>él1r°e°‘%“€WH&FtP§)'“BF\eﬁ'alpﬁﬁé'&f'b("?%él 4Gy, 4 hours apart) and injected on
the sanme day with 5x105 cells fromthe MPc cultures and 200 BALB/ ¢ HSC
(KLS) . Orooday) shtibdye m ce are injggfed | . v. wittied50 conidia of Aspergillus
fum gatus. ThekinEB® bikie | nspect ecodeesy and thet:&d day survi\oaeki S

det erm ned. [@B&IFH-Cythe experi neriogod@scri bed ht4® will differ in that (r)
MPc are cul t ubed! ARC several diffd&0BH71 occasionk2QUi) the earlier cultures
were frozen aﬂﬁ’%‘tﬁﬂ’@d |n | i qui d BRP&'Rbgen (ii) T4¥sh and frozen MPc are

conpared (iv)LeepES t i f MPc anal yzed EX flow cytonmetry before
?@%ﬁ
0dg

freezing and after th . [00 use cell n be frozen in a
cryopreservation nedi a is a free or ! &8 um containing mx. For
all the research experlé@nts use 2S¢rum cont a1 §Uong cyropreservation nedi a.
Serum contai ning mx : gohpOml t otgabioowi th 37.5 fpogserum and 22.5 ni DVBO. 1.
Pellet cells 2. Resusperph cel |l s igoosyepum free neshios (I MDM or Xvivo) 3.

Prepare a netal bow wMd-1 ce andoossser 1:6400
GR-1 E008723 1:3200

[00225] Incubate on ice for 25 minutes, wash and centrifuge. |f c-kit bio used resuspend in SM {1x10°
cells/ml). Stain with streptavidin Cy7-PE (Lot # E006330) 1:800 25 minutes on lce. Wash,
centrifuge, resuspend in staining media + Pt {1:1000) filter before FACS. Set up comp tubes based in

what colors are used:

[00226] Antibody Lot # Titeg
B220 -PE Cy7 E009142 1:400
B220-Bio E004692 1:800
Cascade-Blue 65A1-1 1:400
B220-PE EQ07026 1:400
B220-FITC E005965 1:200
B220-APC E011511 1:200
B220-Cy5PE E004592 1:800
PI 1:1000

No stain



4. Place the tube of resuspended cells in the icy water and slowy drop an
equal volunme of the cyropreservation mx from above to the resuspended
cells while gently mxing the tube. 5. Pipet the mxture in vial and put
freezing apparatus at -80 overnight 6. Transfer vial to -180 for |ong
storage. [00221] For thaw ng cultured nouse cells: 1. Thaw the vial in 37C
bath until the content is nostly thawed2Resuspend cells in serumfree nedia
(IMDM or Xvivo) 2. PRPipet cells slowy in vial containing DNAse, take out
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HSC t o irBédspéHden $fre Fe iyl obd)ameldefdpzeacdPc . Day -7. Harvest MPc, anal yze by
flow and freeze the cells (plate CD1 17+ cells 12/8/ 2004 in MCM Ter asak|

pl ate). éﬁ% 004 Sort BS BA HSC to initiate MPc cultures (fresh). Day O.
Sort BAL oroy{Tatgly S TONBC WEIPSFoEIE InitipteMugiclfugese S hepgllppere cpliueedi o

12/ 1612004vol 5 BIOE +&8n/BifdpB/ S0ngivt Kitlvk 3dngMPEIL( frr5eg/n! Tro + 100g/enIL ol Ttayd5C.

12/ 23/ 2004 B8Ypefow. ! Ni €Ct 50 reconstituted mce with 150 conidia of As a
I1lus fumgatus vye, 5 to 30. Daily records of surviving and dying m ce 2005
m ce for |evel of reconstltutlon starting at 4 weeks Goup n HSC' '
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| 50l at | Qg Hbdeh |t Q@@w%ﬁ@&ugfamha B gate. @Rl £ orleB S 1dNA L1 DI 2,

cl ean of usi n% roug nyl on screen,
5 mcel tngbth?rlfellqwga bb%ﬂ@és"& 4 pgr(ljy %?)1 00 Q%’rﬁ"%s?rﬁa@t W@B?&W"T' frodidni nut es.
Resuspersdojooo dans. 1A€K4 well Batd o000 BETLHHST ar@.sorvdisiiedtty pdriwell infsQ0jii afeeiaw t h

staini n%t&ﬁéj\kﬁer |sO§(ﬁE5 {ofttlriego%ter leﬁrgf th(é%laleﬁo p&e%yagswioh.nThe cells are incubated
at 37°C, 5% CO; in a fully humidified incubator, On day 2, 500ul of fresh media Is added to each well.
On day 4, half of the media (500yl) is discarded (pipet carefully from the top to avoid removing cells).

The cells are resuspended (pipet up and down using a P1000) and transferred to a well on a 6 well
plate containing 500p! fresh medium. The empty well on the 24 well plate is rinsed with 500 pl fresh
medium, transfer this to the same well on the 6 well plate. Total volume should be 1.5 ml per well.
Some cells will remain attached to the bottom of the 24 well plate, these are discarded. On day 6,
add 500yl of fresh medium. On day 7, the cultured cells are collected and analyzed. In addition, cell
are stained with trypan blue and counted using a hemocytometer. The analysis data provides
information for calculating fold expansion and total cell numbers of HSC and MP (CMP/GMP/MEP).

[00230] Reagents for Large scale mouse HSC to Myeloid Progenitor culture; X-vivo15( Cambrex Bio
science 04-744Q) supplemented with Penicillin/Streptomycin (100x) Biosource International Inc.,
Glutamax (100x) Invitrogen, B-Mercaptoethano! (1000x) Sigma Aldrich Fluka Inc. The growth factors

include:
SRR WY T T Manufacturer:. Fi| Catalog Nov - | .Stock:solutiony 1 *lse"at: - ik -
mKitL Biosource PMC2115 25ng/ul 50ng/ml
rmFR3L R&D 427-FL 25ng/ul 30 ng/mi
mTpo Blosource PMC1144 10ng/ul 5 ng/ml
rmiL-6 Biosaurce PMC0066 10ng/pl 10 ng/ml

[00231] Culture media for 100,000 cells (500ul/well} is 5ml complete Xvivo, 5uilL6, 2.5u TPO, 10
wKilL, 6ul Ft3L. For 1060 mi Complete Xvivo use 100 /ul f-mercaptoethanol, 1ML Pen/Strep, 1ML
Glutamax,



stai ning nedia -50-60pl nouse, filter, wash tip and filter w th another
40-50ul, add rat 1gG (1:50)+nmouse 1gG (1:50) for 10-15 m nutes. Renove 10ul
whol e BM for staining. Add 10pll /nmouse of anti c-kit m crobeads (CD117)
per nmouse, (lot# 5040428046). Note: If hunerus are added, use 12pll

beads/ nouse. Incubate on ice 25 mnutes. WAsh 2x. Resuspend cells and filter
t hrough nylon screen final volunme-0.53. 0nml/ nouse, wash tip and filter nesh
wi th another 0.5ml. Enrich cells on AutoMACs, use possel ds program

Al t er natfi00232) After7etaps ie cuel the adllsinere barvestsiland couniet hAIRudisverstanalyvietigs Nedi a.
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1: 200  Teg/for1 Omine  TedRHpbrRs ERd CRAWARIOTIN @d 28R Iptubaty dar 2q min qrae50dxk. Prepee  CD3
Egg9é388ﬂsdmut cyZIpE JE0Qd® B6a-1 AREQD: 2061321 yEOGDZ 7k 1 ko@@@zo B22Q: 3‘6601&216:51] 800
P AT R e

r es usperfll 12 23@2(1 x50 $22¢ 6y1-BE ﬁfi1)3.00 SRl RYTPE At 15&°9)3?5ﬂ'bﬁﬂb/d1lm Végsh alPbgs ot #
E085330)w|£km8£1}ﬁ)fgi5 @W’?]ﬂ]&?ﬁ fdPBminCﬁlcuM@SMm antbRd} mlk?dﬂqemt.rfcﬁﬁwsmm WHshSt \% nit ng
nealra + er er or u a

col ors a‘i’e{gs ‘%1%%8“91%132‘!2%?%‘!? %‘88& ' %#P"IFP?C’@E(%@%OW@E &?Egbé‘lfﬂz 1: 400
B220- Bi ¢mME004692 1: 800 Cascade- Bl ue 65A1-1 1:400 B220- PE E007025 1:400
B220- FI TC E005965 1: 200 B220- APC E011511 1:200 B220- CySPE E004592 1: 800

[00233] Briefly, flow cytometric analysis was performed to determine the presence of HSC, CMP,
GMP, MEP and more mature cells {CD11b”, Gr-1", Ter119"). Cytospins (to be stained with May-
Grinwald/Giemsa stain) were made. Approximately 3 times 7.5x10’ culture derived cells are needed
for injectlons, fresh (1x) and frozen {2x).

[00234] Freezing of MPc. MP¢ were culture-derived from HSC as described. The cells were
analyzed by flow cytometry prior to freezing. In addition, single CD117°Lin" cells were piated, either in
Terasaki plates with MP¢ medium {Xvivo+KitL, FIt3L, Tpo and IL-6) above. The percentage of cells
forming colonies will be determined one week after plating. The cells were frozen according to
protocol as described below. Cells can be frozen in a cryopreservation media that is a serum free or
a serum containing mix. For all the research experiments serum containing cyropreservation media
was used, Serum containing mix : (150ml total} 37.5 ml serum, 90 ml hetastarch, 22.5 ml DMSO.
Pellet cells and resuspend cells in serum free media (IMDM or Xvivo). Prepare a metal bowl with ice
and water. Place the tube of resuspended cells in the icy water and slowly drop an equal volume of
the cyropreservation mix from above to the resuspended cells while gently mixing the tube. Pipet the
mixture in vial and put freezing apparatus at -80 overnight transfer vial to -180 for long storage.

[00235] Thawing of frozen MPc. Frozen MPc were thawed as describd below. Thaw the vial in 37°C
bath until the content is mostly thawed Resuspend cells in serum free media ({MDM or Xvivo). Pipet
cells slowiy in vial containing DNAse, take out small afiquot to do initial vial cell count. Dropwise add
10m| of Media (IMDM/DMEM etc with 10% NCS} fo cells while gently rocking the tube to allow slow
mixing of media and cells. Add media at approximately 1ml/minute. Spin down cells and resuspend
in staining media (HBSS/2%NCS). Then “rest” celis by leaving them at RT for %2 hour, Count/stain or
plate cells accordingly.

[00236] in this expirment, following thawing the cells were rested for approximately 1 hour and
viability determined by (/) trypan blue/haemocytometer count (i) Pl exclusion flow cytometry analysis.
in addition, single CD117°Lin” MPc were plated and cultured.



Pl 1: 1000 No stain 52 [00227] Stain whole BM Centrifuge cells. Resuspend
in 100ul SM + anti bodi es (see above). |Incubate on ice 25 m nutes. Wash,
centrifuge. (If 2B8-biotin is used, resuspend in 100ul (107 cells/100pl)
and stain with streptavidin Cy7-PE 1:800 25 minutes on ice). \Wash,
centrifuge, resuspend in SM+ Pl (1:1000), filter before FACS. [00228]
Approxi mately 3x1 04 HSC were used to ?hltlate MPc cultures. The cells were
cultured in Xvivoi 5 + 2ME + Pen/ Strep + 50ng/m KitL + 30ng/m FIt3L +
5ng/ M Ti96237] IBaLBYL HEC lstrt. G1SCOED 71 7qay'E ¥asa-1 b weneisbred fioel SBMLB[cORIR2@Ingkar ge
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cells differs significantly from that of mice receiving only HSC {p=0.009, t-test). The same is true for 3
groups of 15 mice that received 500,000 culture-derived myeloid progenitors that had been
cryopreserved compared to HSC-only groups (p=0.0329). There is no difference in survival between
the groups receiving fresh or frozen myeloid progenitors (p=0.7205) or the HSC-only groups in both
cases (p=0.5058). FIG. 4B is a comparison of the CD117 Lin staining profile of the cultured MP celts
before freezing and after thawing, and shows that a freeze/thaw cycle does not affect the CD117 and
Lin staining profiles. Similar results were obtained in analysis for the markers {data not shown).

[00240] Reconstitution with myeloid progenitors typicaily results in short-term engraftment. FIG. 5
shows reconstitution with syngeneic MPc illustrates engraftment levels in peripheral blood at 4 weeks

post-reconstitution with C57BL/Ka cells cultured either 5 days (2.25x10° cells/mouse), 7 days (8x10°
cells per mouse), or sorted directly from mouse bone marrow as myeloid progenitors (4x10*
cellsfmouse). As shown in FIG. 5, few (five percentages) MP-derived cells are present in circulation
one month after administration. MP-derived cell numbers disappear over time, and are lower at 8
weeks than at 4 weeks post administration {data not shown). The cells that are present are mostly B-
lymphocytes. HSC that have been cultured for five days under MP-inducing conditions show a
dramatically different pattern of reconstitution. At 4 weeks many of the circulating cells are MP-



IKilL, 61 FIt3L. For 100 m Conplete Xvivo use 100 /I [i-nercaptoethanol, 1
M. Pen/ Strep, 1 M. dutamax. 53 [00232] After 7 days in culture the cells
were harvested and counted. Aliquots were anal yzed as described bel ow.

Anal yze of HSC/ MP by adding 4-5 of spherotck (6.7uM beads to 1 nl of
staining nedium (SM. Dilute beads 1:10 in trypan blue, count using a
haenocyt omet er. Beads should be at a 8 ock concentration > 2 x 106
beads/ m . Count beads before each anal ysis. Add 30,000 beads per sanple.
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in 1OM o sEweekf S8R0 lg}rrefly, flow cytonetric analysis was perforned to
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L-6 On day 0 the host mice (BALBIc) are lethally Irradlated (2x4 4Gy, 4 hours apart} and
rnjected on the same day with 5x10° cells from the MPc cultures and 200 BALB/c HSC (KLS). On day
7 the mice are injected i.v. with 150 conidia of Aspergillus fumigatus. The mice are inspected daily

and the 30 day survivat is determined.

[00245] The experiments described herein differ in that (i) HSC were sorted and cultured from
BS.BA, AKR, FVB and SJL mice (ii) reduced numbers of MPc were given {iii) the fungus was given
more rapid post-irradiation.

Day -7. Sort BS.BA, AKR, FVB and SJL HSC to initiate 4 separate MPc¢
1/6/2005 cultures.

Day 0. Sort BALB/c HSC, harvest MPc cultures, iradiate 51 BALB/c mice and
1/13/2005 inject 45 BALB/c mice with MPc and/or HSC.
1/20/2005 Day 7. inject 45 reconstituted mice with 200 conidia of Aspergillus fumigatus
1/21/2004 to | Day 8 to 30. Daily records of surviving and dying mice




pl ate cells accordingly. [00236] In this expirment, follow ng thaw ng the
cells were rested for approximately 1 hour and viability determ ned by (r)
trypan bl ue/ haenocyt oneter count (11) Pl exclusion flow cytonmetry anal ysis.
In addition, single CD117'Lin MPc were plated and cultured. 54 [00237]
BALB/ ¢ HSC sort. HSC, CD117+Li nBelSca-1P08 were sorted from5 BALB/c m ce
using as described above. 10,000 HSC 200 per recipient) were needed. The
sorted BALB/c_HSC were mixed with culture-derived BS.BA MPc in the desired
ratio' s HRMsed for injection i nto_IeLhaI ly irradiated BAIB/c nide.
[ 00238] L390Agus | nf destimigedor leval of £ 8 starting e tail
vein with 150 coni di a of Aspergl I Tus fum gatus as descri bed beI ow i ncl udi ng
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was renoved for flow cytonetric analysis and the remainder of the cells was
used to §00247 MP-cultares] @D H1aldDB0I1 LG S 'S gea sirRd Ros COA17érdchedA conpar es
survi val Béjéf&%k%d%ﬁﬁgqe'\‘ﬁ’ar%t{a dgg%ed%bﬂ\%u BL“Q&: wg%rsz&dﬁ nyel oi d progenitors

that were cryopre urvival” of mce

chal | engfeRfl WLinRy Kscﬁ“urﬁeﬁ%t&i‘?mélﬁﬁie&ﬁéw? Hg &yl ‘Ef“ﬁ@’rm initietediPg quityies. diheon and
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cells di ﬁfoﬂ@ﬁfb %Inugm Were gapalyzgd. fBri@fm fowsytomptripraratysis efeepanorrgeddwglermg@tr(ep 0. 009,
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e o By B8 T S BORASILLR rd Rale, PRBRERRY CRYERL R oF
groups rweh&ﬂdmgff!finjesthnbrEmewpelhwe;ﬁedrmpwswwd@fﬁlﬂtwomse(p 0. 7205) or the
HSC-only groups in both cases (p=0.5058). FIG 4B is a conparison of the
CD117 Li I wilod b I and
after {HorBALBGHREIL Lol HECD SR wg’fe%?“d%g‘?‘%%ﬁ%af?'%i‘?“‘i“ﬁe cD117
and Li i@ %P%&Cfﬂ'ﬁ?f) Wegagieedgd TP%?“P%%W’%H peregptedivie guikie-deedy si s for

t he mar k&s.BA Meaihahexsirsdratius) and ubdidardt)dctibreioto Mstally icrbdigted BALET migel oi d
progenitors typically results in short-termengraftnent. FIG 5 shows

reconsti @Fﬁ@ﬁ’ Eué’mijué }'egéforr‘mg.eﬁ? ficd Fre Injetdd 't EiPvei \thAbb B5itha dr AY gk "

peri pher

fumigatus as described above. The injections will differ in that these mice will receive fungus on DAY
4 rather then the usual day 7. Other procedures, including the testing of part of the injection solution
on Sabauroud-dextrose agar to quantify the number of live conidia injected, remain the same.

[00250] FIG. 8 shows protection of neutropenic mice by mixed allogeneic culture-derived MP. The
results demonstrate the effectiveness of the mixed allogeneic MP cells. The experiment used cells
grown from 4 different sirains, all mismatched at major and minor antigens. Mixed allogeneic
frozenfthawed MP cells from 3 strains (C57BL/Ka, AKR and FVB) and at half the cell dose resulted in
protection without long term reconstitution {data not shown).

[00251] Radioprotective Ability of Mismatched Allogenic Cultured Derived Progenitors. This
experiment used AKR MPc donor and C57/B6Ka recipient. MP were either sorted directly from

mouse bone matrow or derived in culture from sorted HSC. Cultured MP were derived over 7 days of



post-reconstitution with C57BUKa cells cultured either 5 days (2.25x105

cell s/ nouse), 7 days (8x105 cells per nouse), or sorted directly from nouse
bone marrow as nyel oid progenitors (4x10" cells/nouse). As shown in FIG 5,
few (five percentages) MP-derived cells are present in circulation one
nonth after adm nistration. MP-derived cell nunbers di sappear over tine, and
are lower at 8 weeks than at 4 weeks ppst adm ni stration (data not shown).
The cells that are present are nostly 13- |ynphocytes. HSC that have been

cul t ur equfu@s In iV rebalecontarng KhE’FItSLd‘FI% agj |Luand¢nbwmg§evsheays@f ciiirangald cal |y

differen I nst QN circulatin
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angrai t ARV R SiosBEa E cMTs i Rl e Ble il SHEI el 1 s ¢ ha

have bednGc¥h)t ured for eight days display an engraftnment pattern very nuch
li ke the purified nyeloid progenitors. Few MP-derived cells are seen and
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of cul t dAedved fxqoeaitors; This gypeipentairgd AR Mt Jogonsad f§7/BRfasesivient; MPWeE host 8
weeks afdbmved inrLituse foom sdried B8E] Chituced MP trederivdde@r T éspenafuralin YoWind media on by
Cul ®ur e<HREhHERLTHBL Ofe BoABFhiBlg sovEPAEDL DRMINHE LA AR P enden!

experinments are eit G 6A) or
CD1 17+EN%{yzeg BY FACS tq dptgeningbe ("F‘IUGE'CYGB)"‘“ Wﬁ@’@é’r GRYEF et rEeds wereeithrsr f or med as
descr i beldedipinjetibdantofethdBAlrBdiatetdmive oniedzen araitthemlel ysnorltd .a,dttrab enl devadf tunpregt ed with

BALB/ c I f us

coni di a@g@gans%%%?%%ﬁed 50@ Obex\ﬁlgp%ﬁ/veclmééedn rB%: ﬁlfrs H@rg?t%e

ef f ect i veowsr38dayepipprotegtiordaty frgfﬁdﬁ%a"lc‘b'ﬁ‘iﬁf ice E@Wﬁﬂf%ﬂ W'@&P@P'ﬁtﬁ MHO5 separate
exper i Meikntatdhed aldgehBic P Byeoprasrved RS retelct aguivdichfiyets ®1P6 tHat sre giver dtde

reconst "F"%Eft?@’ f the lethally irradiated mce with 200 syngenei ¢c HSC and
250, 000 00 culture- derived MP. FIG 7 shows recipients mce were
able to survive fungal challenge during the first two days foll ow ng
irradi ation; 78y DS@mpié 3 cMyadoid pfagehifors initatedtfiont kuman henfatapoietic steotrells enge.
[00243] M xed all ogeni ¢ cunflasks@ndpeasoi d progenitors. The purpose of the
experinment was to determ ne whether m xed allogeneic MPc (i rotects to

t he sami0@RBLihinanadpPG (FR344BRMM ditsderiyed from dpbiized deripp@tpbPlaed (PB) weret s t he
m ce. TRBaREPRIM Ry volaaesrs NBPBhaﬂanﬂ@@HQﬂCbﬁ%%%sﬁa@d Baﬂémmxaﬁﬁ&é/ed as

| L d
94 Sl Sl ol b B e BELPRS g AOR A Y, 5
desi gn reguietBl2 GACSsrie e BL ORGA+RBEDHasls (hpHEQS Getis a(eumeghewpwcenm ed with

KitL, Fbﬁrg&esem%n Sner fbllewﬁng tt@‘lscﬁﬁc\ttﬁﬂeh‘ﬂ:hh@ﬁtbr &ef €DEABDBY-CIoriE 8n et hal |y
Irrad| a and gEeeJF%Ct ed an the sane day w th 5x105

cells f&g’ﬁﬁ (ﬁaf“w?{%m%f“éeuaé &89665‘@%@9 C (KLS). On day 7 the mice are

injected Lv. with 150 conidia of Aspergillus fum gatus. The mice are
i nspect ¢@D284) Fryezinapthunizae c8B. dals cao beirazah iniasncpdesarvatioededia that is a serum

free or a serum containing mix. For all the ressarch experiments we are using serum containing

cyropreservation media. Serum containing mix: (150m! total). 37.5 ml serum, 90 ml hetastarch, 22.5
mi DMSO. Pellet cells and resuspend cells in serum free media (IMDM or Xvivo). Prepare a metal
bowl with ice and water. Place the tube of resuspended cells in the icy water and slowly drop an
equal volume of the cyropreservation mix from above to the resuspended cells while gently mixing the
tube. Pipet the mixture in vial and put freezing apparatus at -80 overnight and transfer vial to -180 for
long storage.

002551 Thawing of human cells. Thaw the vial in 37C bath until the content is mostly thawed
Resuspend cells in serum free media {(IMDM or Xvivo). Pipet cells slowly in vial containlng DNAse,
take out small aliquot to do initial vial cell count. Dropwise add 10mi of Media (IMDM/DMEM etc with
10% NCS) to celis while gently rocking the tube to allow slow mixing of medla and cells. Add media



[ 00245] The experinents described herein differ in that (i) HSC were sorted
and cultured from BS.BA, AKR, FVB and SJL mce (ii) reduced nunbers of MPc
were given (iii) the fungus was given nore rapid post-Irradiation. Day -7.
Sort BS.BA, AKR, FVB and SJL HSCto initiate 4 separate MPc 1/6/2005
cultures. Day 0. Sort+ BALB/c HSC, harvest MPc cultures, irradiate 51 BALB/c
m ce and 1/1312005 inject 45 BALB/c nP&€e with MPc and/or HSC. 1/20/2005 Day
7. Inject 45 reconstituted mce with 200 conidia of As a illus fum atus

1/ 2112004 apmoxidagteB 1mimidGe. I doyncelseandesaspersiin staiving gedia (HEPH2YNGE) trest’5 6

2/ 13/ ZO%uﬁméavﬁs%mmtﬁ¢fd‘r@arnohfe\&hn@éta.ﬁ%paaéaéns Hédof?ifh rit arting at 4 weeks
"CCQl VA W HSC noMP 15 200 0 no 200 conidi a g MPc 15 200 500, 000 no

200 conloﬂb qz M xed MPc 15 200 125, 000 125, 000 each 200 conidia 7
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descri beghasbonss, cB41, cs§}. were sorted as CD117'Lin"'gl01"Sca-1' cells.
Approxi mately 3x104 HSC will be used to initiate MPc cultures. The cells
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cul t ur e (#2R2007@) Waye wgede har vest ed and counted. Aliquots were anal yzed.
Briefly, flow cytonetric analysis was perfornmed to determ ne the presence
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I nto | etdamibibpt. The lar@breﬂagacaafbbaéﬂy Ale@®y grali) @t A syfrigd Gitsout pibeef dams. The mice
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to be clamped prior to opening the lock, they only need to be held upright.

[00259} Cuituring: The bags are typically cultured in a2 Sanyo incubator; 37°C, 5%CQO, and 1-20% O,.
The incubators are fully humidified, although this is not necessary for bag-cuilturing. The bags are
gas-permeable, but not water permeable. The cell concentration is typically 10° cells/ml (range: 10°
celis/ml to 10* cells per m!). The bags may be placed in petri dishes (15cm diameter, can hold 7 or
30m| bags) or in square dishes {larger bags), for ease of handling and added sterility.

[00260] Sampling: Regular cell samples can be drawn from the bags using 1 mi syringes equipped
with a luer lock. Mix the contents of the bag (cells tend to collect in creases, see grey deposits in the
picture above). Clamp if necessary (7ml bag) and remove the stopper from {one of) the ports. Attach
a 1ml syringe and invert the bag (syringe down). Remove the clamp, if present. Fill and empty the
syringe a few times {0 mix the cells in the connecting tubes. Empty the syringe (plunger all the way
down) and invert the bag (syringe up). Allow air to move up and seal the hard plastic tube of the
sample port (even partially fill it), then aspire a sample into the tube. The whole of the sample tube
contains approx 0.2mi. Reclamp if necessary and remove the syringe and replace with the stopper.

[00261] In a 7 mi bag 2m! of cells in GF containing media, at day 3 or 4 additional media was added
(2-3ml) to replenish the culture. In some experiments, in a 72 m! bag approximately 4x10° cells in



fum igatus as described above. The injections will differ in that these
mce wll receive fungus on DAY 4 rather then the usual day 7. O her
procedures, including the testing of part of the injection solution on
Sabaur oud- dextrose agar to quantify the nunber of live conidia injected,
remain the same. [00250] FIG 8 shows protection of neutropenic mce by

m xed al |l ogeneic culture-derived MP. Th® results denonstrate the

ef fectiveness of the m xed aIIogeneic MP cells. The experinent used cells
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Peri phelégdaréﬁltg@g (VRBhotWRdwh). obtai ned from healthy volunteers. MPB is
enriched for + cells using a Baxter |solex device. CD34-enriched cells

are furt&% stal ned and sorted usi n&@ nodi fi ed Dakocyt omati on MoFl o of a
regul ar [BB6HIS414 a5e photegrPhs ¢f celisdiam B'JrUEFP‘%"E’eI‘?B‘#-B‘t%‘e"Cﬂ |Eowdl} iactefSed ei t her
fresh oDomdriian9, cellsywas @itared atlagks for 8 idkyadXvivoos4Fensirey, Ghmias dbag/m! KITL,
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frozen nman 3p
(100ng/m! KITL 20nglm| IL-3 and 300ng/mi G- CSF) FIG 12 shows cells at different timepoints after

transfer (4 to 19 days). The presence of granulocytes peaks at day 12, by day 19 only macrophages
are seen. Human MP cultures can differentiate into morphologically mature neutrophlls and
macrophages, as well as megakaryocytes.

[00265] Expansion data in bags from Donors 1198 and 1202, Cells from these two donors were
Isolex enriched, sorted for the hpHSC phenotype (CD34°CD90") using the Dakocytomation MoFlo
and cryopreserved post sorting. The cells were thawed and plated in 7ml AFC bags as indicated.
Medium: Xvivo15 supplemented with Glutamax, PenStrep, KITL, FLT3L, TPO and IL-3. FIG. 13A
shows total expansion, and FIG. 13B shows cell density data. Open symbols Indicate cells plated at
the same time in larger bags (see below). No difference is apparent between cells plated at 2x10*
celis per ml and cells plated at 2x10° cells per ml, or between cells plated in 7 mi versus 72ml AFC
bags



[ 00254] Freezing of human cells. Cells can be frozen in a cryopreservation
nmedia that Is a serum free or a serumcontaining mx. For all the research
experiments we are using serumcontaining cyropreservation nmedia. Serum
containing mx: (150m total). 37.5 mM serum 90 m hetastarch, 22.5 m
DMSO. Pellet cells and resuspend cells in serumfree nedia (I VDM or Xvivo).
Prepare a netal bow with ice and wateér. Place the tube of resuspended
cells in the icy water and slowy drop an equal volune of the
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flasks or bags in Xvivol 5 + 1 %Penicillin/Streptonmycin, 1 % d utamx and

100ng/ M Ki Tl7.4 10@rgrhipie 4F Wilidan myBIB@ pidgehitsss 2610 ny fRsiANEN dnHTgspoHﬂJ 8%
i ndi cated otherw se. The C$Eisivees base m x is rhKITL 100ng/ m ( Angen)

stock: 100pg/m; rhTPO 50ng/ M  (Bi osource) stock: 10pg/m ; rhFLT3L 100ng/ m
( Angen) 406267} Hﬂrﬁﬂ-pg%emﬂld progentter 3ultureQnaé sthrtddivits Qxnot pirifiedsiudeis HSﬂ:ng\héd I n sone

0 B VA ELEEAAY AP gt S
100ng/ mdAé‘iE‘E?FsabPYﬂzlﬁiHéV 28 11, é%@iﬁ’ﬂﬁrﬁ‘g@ MR eqlls pyers hpyvepdad aé.‘ﬁ(ﬂ'ate@)ﬂ'ptf'@"&?"ﬁ/‘"*@n -days
E:D 18 andnetty ceilthlmwt@ystsemhd\ﬂlrypo(eﬁ?ﬁfhfor%@niemERAEGm;)w? fEDiaEhngCD33 CD41
P 0007/ CB o R opf Ry calS bl G ATR S Bfertn IBEET Borip BT | g o
t he bagdM: maswephageir {3 aranulesite; £M: mixed orepiodigmecioplepopi (Pl ﬂ@@ldl s. The bags have

one ( 7minJeR@fklyiRsidl Mcmlt;hsw ha@tpr@g%nltobﬁarygresbnflﬁlz:ulfurdsl ing and draw ng
sanpl es. The ports have luer |ocks which al oms sanple | i nes and syringes

nder orBURI EiFe LR et Beitiess aTm BBERREe oL HP e pbunS HIRpbe shut
bef ore oEéng Qf@lmtaetlrheeseotalloeltawnw%hcslgm ihe cpbedive mJnfoetISIof ChRi¢ ghdgm doe tcetued nor e

medi um  GERY Lk ér'u@ﬁéa‘sé .nﬂ&kl cefPlintbet irgflis anThﬁeelsafngﬁd’u Repsmean be easily
f| |1 ed by grawfJ a syringe w thout plunger can be connected as a

"funnel " _when addi n _rredl umor celts with a re%ul ar pipette. These bags do
not need00368] BACS engvsis @f ptired MPEnd ehengssdn D etempragsnitoneapulglinng oypElne 8 be hel d

upri ght .shewHiZ B, 16UPIbts showdi ard pregdiaigs ligg @ndliyqaige Aédalivetidlis. The gtaitifg @  Sany o
i ncubat

;al t houg%o?"hl atfar éﬁ%ﬂqca 3 Pg?ﬂggt aﬂa? t'{*ﬁ@?%; %@Jc efsldvér}‘mgum dified,

S is hot hecessar %
gas- per nivglelderogenjtors e mﬂl&b’éﬁ“@@%ﬁé‘&@?@ gatpiiepperdefi Q@é‘ﬁ%’é‘h@ 'Di’*@ar‘PSﬁ%e typically

105 cel Icf3abowk EaNR efake ddishies (although to a lower degree) and therefore coniribute fo the overall
progenitor pooi (data not shown). The relative number of CD34+CD30-~ cells against the relative
plating efficiency over time was dstermined (data not show) to determine the correlation between %
CD34+ cells and CFUs. The close correlation {data not shown) suggest that CD34 FACS stains can
be used as an indicator for the number of progenitors In cultures.

[00270] FIG. 17 show the effect of IL-3 and IL.-8, alone and in combination on human MP cells. FIG.
17A shows cell density and cell count per ml and FIG. 17B show the total cel! counts. Human cells
were cultured in Xvivo containing SCF/FIt3L/TPO and the IL-3/1L-6 (10-20 ng/ml) were added alone or
in combination (10-20 ng/ml). The cell counts reveal that IL-3 acts as a proliferation factor in the
cultures.



cells/ml to 10 cells per m). The bags may be placed in petri dishes (15cm
di aneter, can hold 7 or 30m bags) or in square dishes (larger bags), for
ease of handling and added sterility. [00260] Sanpling: Regular cell sanples
can be drawn fromthe bags using 1 m syringes equipped wth a |uer |ock.
M x the contents of the bag (cells tend to collect in creases, see grey
deposits in the picture above). danp®f necessary (7nl bag) and renove the
stopper from (one of) the ports. Attach a | nml syringe and invert the bag
]gsyri ng e[0T FIG. Re showe atréléﬁlts)dﬁain‘i’plon)i fhrmaticncee sy.of fhe MP ceincbumirpd itd Ibe, ILSYyri nge a
ew tine o e e
(pl ungeré abfatlﬂ rr%ﬁmih&%n ?!d 2 A@n%Eﬁ FIG A‘b?ﬁg#a?%n& Hr%sﬁrﬁ ﬁg}’wd M&&ﬁ%&& tﬂél ‘o
nmove up o -6 Pﬁéaﬁ‘?a#f@ "H!"h%’f' P%,Cfiltﬂﬂé hépst?n@n ee'%a?t@nt@@féﬁ csléﬁrtl ally
fill it), then aspire a sanple into the tube. The whole of the sanple tube

cont ai Ns[0apTR] F1G. @9 SHvw. thé ssbiaBThuinberd 6FTHES AP eUlttres RIFDIVS maar%ath innge and
epl ace vmtbh t he sto

cont ai ni RYPHEWE", Comp r'g%ﬂ/"f:g’eé?tawugbﬁf%C%Hzﬁo%é)ﬁ gr%@sﬁlﬁ’dleg a"‘?‘f "\‘:.‘ﬁ"ilcf %o
r epl eni sifolifdnzte effeicts of k-3 and themgerilep meintaining sffectsiof b-67 hesd twb agokinepinoxi mat el y

4x106  cedgrbinhtdn HRreaddil tobd nmél&ﬁlﬂltlaﬁﬁ%ﬁ’sﬂﬁ fekhiRRs2x105 cell's per nl).

Once cell densities approach 106 cel I's per (approxi mately day 4) the
cells ar Iut ed to keep the densi t%/ betvveen 3x105 and 2x105 cells per m.
Medi a mel)? Wa&areaw'ﬂm%y@enst%fﬁ’ard@% tonsfor HFIT: 2010 RS FIZotiB). FGSFhar vest

and f r eegdsngdaita00kaymiGuas adduel atedyl 5cor 6 Pa ik derb On aapHisPL. thelmBkDBncted des i n 8

days. uq?ng\ﬂﬁ %gnl%reg%%r%ﬁgpan& gonﬁpfa%dgo Wk &l ot 4 nc@Qj dfcn%t |vé & C%ég;ﬂ, >) add 15mi

of nedi ditron o [ 00262]
Anal ysi sThBNénﬁO@VSéh%@rfFSstPése&éo HereRseicBlumARE PEer lqng |an°&rv&t'r9%ﬁv§1e@f t he

cul t ur esadaedeat Idltey plaga tb ;hecbmmaesom aka ¥ows thaBour Mib alerespdibise to B Corlgs) drd oW
cytometr i |

oty ool PRHE Brpodis o BafloonPbcifcphiesng il T82 Lehapponat o o o
done orMBe ttP&FFP'%Ft ba@ee@smwrgpius PPy PRS- er and trypan bl ue [00263]

Expansi on data was obtained from5 separate donors. FIG 11 shows expansion

data i n jobzog F@d1 Isladekematic Q%Q@F&Bﬁonsu&éﬁ%&of hbrkan M éens bOWB sk ¢ v, ePansi on,

ELIGtureasﬁ ot S lala o Sa el et LR D S Gl e donor.

PenSt r emotemtlar o, enErlafr Jlevelopr@Entzhrbtantial 3d reSroasede CHESHiRKeo.cul t ured at  di fferent
densities and in different types of bags and flasks. Starting densities

bet ween bﬁi—’g? FRS92 is %3?@351? id of B maflow aRPLgbeh b Igcmﬂfor'%ﬁg’aﬁ'ﬁg'ﬁ of HRaRfle | | nes

i ndi cates cul'tures did not receive ?%%‘: diru but were foll owed
to see \igtveehRltenEBosRizNtatigR ARY hricesrrasedo £ éé'i‘]P'Es B%’ea@l‘?P%Wlé'be“" -human
Prol i f ergo4saintisoay eaeitteiondrctlsaind Beiwastwe nidpendent grm)lesngeaom tisdoewltags and

cul tur e%r g{)&\q 'éﬁn%h%ﬁ‘{i\g showd lh%ﬁés‘?#g % r%ﬁorﬁlt@[?ﬂ Rﬂ'réh'cgﬁ' b9 ng{: hg@d Bg‘; I1's

adhered | oose tot stic I's was not case for the
Tef | on beigdion gfi{ES8F.cont rast view of cells growing in flasks and bags Donor:
1319 of «cultures at day 8 after plating show cells in bags tend to gather

| ncr eas qgoz'm} pl@antsngctsfaﬁermysabﬂﬁe hARRMPE nsr.vd@aa% nNdsietd mied. W) .
1002641 res, . and treated

S_O
whhgr GuPH PR ST s A BB BeIt o e PRI SRR o ' 6 Sy e
( Xvi vol SmddeitySir tredumeh cells arxGD32ODdigated thainbkt cells are committed to that lineage. CD14
and CD15 stain more mature myeloid cells and heterogensous staining shows commitment and

maturation into the myeloid lineage. At the same time no human B cells (CD18) or T celis (CD3, not
shown) were detectable at that time.

[00277] The foregoing descriptions of speclfic embodiments of the present invention have been
presented for purposes of illustration and description. They are not intended to be exhaustive or to
limit the invention to the precise forms discliosed, and obviously many modifications and variations are
possible in light of the above teaching. The embodiments were chosen and described in order to best
explain the principles of the invention and its practical application, to thereby enable others skilled in
the art to best utilize the invention and various embodiments with various modifications as are suited
to the particular use contemplated. .



100ng/ m FLT3L, 50ng/m TPO and 10ng/m [1L-3, switched to T25 flasks with
different growth factors (100ng/m KITL, 20ng/m [|L-3 and 300ng/mM G CSF).
FIG 12 shows cells at different tinepoints after transfer (4 to 19 days).
The presence of granul ocytes peaks at day 12, by day 19 only nacrophages
are seen. Human MP cultures can differentiate into norphologically mature
neutrophils and nacrophages, as well 8% negakaryocytes. [00265] Expansion
data in bags from Donors 1198 and 1202. Cells fromthese two donors were

| sol ex gpO278PAbatées; bﬁ@lnfamlcatubﬁ huntiors e ednbret araazher@lme dxptéssylg t he

Dakocyt o Mon [ t || ver e t hawed
and pl at't gggpor%%?rbry reﬁ g tge %.S e|e tagffd ea&qrs'*)g%a(fm'b] IOn\PBR%IB"q %@ |rr’ént ed with
G ut amasas Frasfeailypnd 'PGIVI@EIWEGI@LEd tmmrategt&referp@e 13A shows total
expansion, and FIG 13B shows cell density data. Qpen synbols Indicate cells
plated at the sane tinme in |larger bags (see below). No difference is
apparent between cells plated at 2x104 <cells per M and cells plated at
2x105 cells per m, or between cells plated in 7 m versus 72mL AFC bags 60
[ 00266] Expansion data in bags from Donors 1176, 1198, 1202 and 1207 in 72ml
AFC bags . Cells fromthese four donors were Isolex enriched, sorted for

t he hpHSC phenot ype (CD344CD90~) using the Dakocytomati on MoFl o and
cryopreserved post sorting. The cells were thawed and plated in 72mL AFC
bags as indicated. Medium Xvivol5 supplenented with @ utamax, PenStrep,
KITL, FLT3L, TPO and IL-3. FIG 14A shows total expansion, and FIG 14B
shows cell density data for the cells. Initial plating volunme: approx.
4x106 cells in 20nl, final culture volune 70 m per bag. A total of

15. 6x106 cells were plated in the 4 bags, a total of 6.14x106 cells were
harvested (and cryopreserved) after 8 days. Average expansion 40-fold
(range 30-fold to 60-fold). 7.4 Exanple 4. Human nyel oid progenitors col ony
formati on and response to G CSF in vivo [00267] Human nyel oi d progenitor
culture were started with 2x1 06 purified human HSC (t hawed hpHSC) and
cultured in a static AFC bag with serumfree ExVivo-15 with SCF, FIt3L, TPQ
| L-3 as described above. At day 5, 8, 11, 13 and 15 the MP cells were
harvested and plated in triplicates into nethyl cellulose to assess their
potential to formcolonies in vitro. FIG 15A shows the plating efficiency
(col oni es obtained/cells plated) subdivided into the different types of
colonies (E: erythroid; M macrophage; G granulocyte; GM m xed

granul ocyt e/ macrophage; GEM m xed nyeloid/erythroid), indicating how nany
progenitors are present in cultures. [00268] FIG 15B shows the increase of
total nunbers of CFU (colony formng units) which is the plating efficiency
tinmes total cell count. Although the relative nunbers of CFU go down due to
the relative stronger increase in total cell nunber, there is an increase
in CFU over tine. [00269] FACS analysis of cultured MP and changes in the
steni progeni tor popul ations over tine are shown in FIG 16. Plots shown are
pregated on live and |ineage negative cells. The starting



popul ation at day 0 |Is CD34+CD90+ (upper right gate) and this popul ation
declines over tine. Meloid progenitors are mainly in the CD34+CD90- gate
(upper left), additional data indicates the CD34low - cells rmake col onies
(al though to a | ower degree) and therefore contribute to the overall

progeni tor pool (data not shown). The rel ative nunber of CD34+CDQO0O- cells
against the relative plating efficiengy over tine was determ ned (data not
show) to determine the correlation between % CD34+ cells and CFUs. The

cl ose correlation (data not shown) suggest that CD34 FACS stains can be
used as an indicator for the nunber CLAMSgenitors In cultures. [00270] FIG
17 show the effect of IL-3 and IL-6, alone and in conbination on human M
cells. FIG denS|ty and cell count per mM and FIG 17B show
the total cell 7"98%&??3"&!% B cells  were cultured in Xvivo contai ni ng

SCF/ FIt3L/ TPO and the IL-3/1L-6 (10-20 ng/mM) were added alone or in

conbi nation (10-20 mgethod ah&efamg a@hmtapeutm/aﬂh bditén fdrtRinsiendyas a
proliferation factor in the tures. [002711 FIG 18 shows a results
of a col od§coRstbinahenateRpiesis Im?emﬂmrealansh%%m@r@lw e cUlturNg 8L -6 or

both in cqghk ) 47C (day
11) denonst raﬁgtdeﬁﬁgpﬁfaﬁ‘agﬁrﬁl\%é{ﬂ@%é ﬁ%h%d:ﬁ%‘gagbgfé e'ﬁncﬁnggnggfe U and
hel ps t o naminea wlmregm:immrcqmnpramg alcym‘klmd%ndagdowth fh@oempiureltec. 19 show
t he absol ute nynbers res I or both in
conbi nat i 5P2 F‘W?g:ﬁd Bfoqerﬁ'étofﬁ?llaﬂ W'mlﬂﬁéldsc%‘fpwtﬂ”oﬁﬂﬂ/g& in response to
| L- 3 and/ BhRAENI tor

mai nt ai ni ﬁgsueéﬁegg{ny%'d ﬁf&é{n&?{r}g‘%%n%ﬂzéﬂé moé)?rr']éédgiﬁ%r?ﬁ ﬂéal%?&na | on increase

t he total medrbmwrtable:tar@dwlmlatrailcmiqagmammshamhwe cul tures. [002731 MPc
were cul ture under standard conditions for 5 (FIG 20A) or B days (FIG 21

ol aphe) to t ne AT AteRie Y YRS rftoriats RinPol et dmERtet ompar ca

t o contr olHSOS into esyeldillippbgehidr aells whiteiimiing xpanéioh@f HSG4le data shows that
G CSF can be used to increase cell nunbers over |ong period of tines when

added at | ater stages to the cultures. It also shows that our MP are

responsi ve to & CSF 'agdnathed accreding e Claimdi f@&erﬁpﬂﬁﬁﬁi%rs of

gr anul ocyt é’r?tf% gs!)}u ~NPc
transpl antc‘?fc‘(gﬂ??%%r& rsged'%%g% rophi éMggﬁE}n@oﬁsﬁﬁﬁdﬂﬁb@%{s&e{ 88 EL"E?IE:E{PZl is a
schemati c gtep.show r esponsi veness of human MP cells to GCSF in vivo. The
schenme shows a transpl antation experi ment of day B MPc into NOD/SCID mice to

eval uate their pot tial ft ve nt.al t| al .and response
to G CSF in vivo. @fﬂﬁthﬁaécc NG, t%&%@ g‘lr@é?g S@de 8058l ow and spl een
to I ook fayp gwg,afﬁa@qjgencgrebgqgg MSpresetoedeek after transplantation and

their response to G CSF. Sanple$S were stained with anti-human CD45 anti body
to detect donor cells and shown are two independent sanples for each tissue

with / withoutt G C3he mﬁgdmﬁamgmﬂalmngM@relaéglde%tadmgr@ﬂonst| tution,
whi ch can %qgﬁﬂﬁf%ﬁhegggb%% ﬁ_.c%"gSF [002761 FIG 23 is FACS

phenot ype o erl ve NODY SCID mice. Plots

5. The method according to Claim 4, wherein said purified
hematopoietic stem cells are isolated CD34+ CD90+ cells.

6. The method according to any one of Claims 1-5, wherein said

hematopoietic stem cells are from at least one allogeneic donor.

7. The method according to any one of Claims 1-6, wherein said

hematopoietic stem cells are from a plurality of allogeneic donors.



shown are pregated on live and huCD45+ cells. CD33 is a marker for early
nmyeloid cells and the majority or the human cells are CD33+ indicates that
nost cells are commtted to that |ineage. CDl14 and CD15 stain nore nature
nyeloid cells and heterogeneous staining shows comritnent and maturation
into the nyeloid lineage. At the same tinme no human B cells (CD19) or T
cells (CD3, not shown) were detectabl g4at that tinme. [002771 The foregoing
descriptions of specific enbodi ments of the present invention have been
presented for purposes of illustration and description. They are not

i nt ended to be &xhaudte methed acsordingta Cldim 71, whaneindhe taiogeneipdendrse f or s

' oht Cor 138 ALY LBHEK TEETRA A8 el AREeEBRleBLY BBl MR £
order to heist resppl @i dadhhsthgr.i nci pl es of the invention and its practical

application, to thereby enable others skilled in the art to best utilize
the invention and various enbodi ments with various nodifications as are

suited to the $artild\@ Bethesdaccerdingin Hlaim 7. whepein[the aftlegensi¢ dpngrent s,

pat ent appl. J L i i I xpressly
Focor por ot e By PEatEtay oFBle i nabtc AR oo EMAC) i Bafect

publ i cati do eachmditernt application was specifically and individually
indicated to be Incorporated by reference. 63 CLAIMS Wat is clainmed is:

1. A nethod of prepatin t her apeutjc.conposition for transieptly
reconstituting ! errateﬁﬁdﬂgg]og ?%Ogﬁ%MfQ"Hn1'W?‘"@@ff{)?‘i”é‘irﬁ@e Yl turing a
starting c@lemiefletidean i ncl uding enriched hematopoi etic stemcells (HSGCs)
ex vVvivo in a cul'ture medium conprising a cytokine and growh factor m xture

to expand the nyeloid progenitor cells within said cell population; and b)
resuspendi ng sdild mfdlegnethedagsarding tecelair 1 in whiph heredeling @adigrowticept abl e

Cyt oki ne. dRaon Bl PATHY Smatfth R RoRRLTSCERHTRE oo Bitd 71t
myel oi d pripgmnbdpietire{TROWHi e 1im ting expansion of HSCs. 2. The nethod

according to Claim1l, further conprising cryopreserving said expanded

nmyel oi d progenitor |1s prior to, sajd_resuspending. step.. 3. The nethod
according to d'%& m f7hefne @@8@”%%%19@1"?1&1d8|"fh'°rbglﬁﬁ35$|ﬂ8ﬁaﬁgs been

br evi ousT\rGAPRGRS ShikRite rhs ah SidRraPhoRicictiad b iAldeigha phggel n sai d

starting ce pul ation I's puri emat opoi et c stem ce
met hod acdotedenkinito(1iG6i on interiebkinel In(ls<li1d gruonfhimations thereof.

13. The method according to Claim 11 in which the cytokine and
growth factor mixture has the composition SCF, FL, TPO, and IL-3.

14. The method according to Claim 1, wherein said myeloid progenitor
cells are isolated from the expanded cell population prior to said resuspending

step.

15.  The method according to Claim 14 in which the isolated myeloid

progenitor cells are common myeloid progenitor cells.

16.  The method according to Claim 14 in which the isolated myeloid

progenitor cells are granulocyte/macrophage progenitor cells.

17.  The method according to Claim 14 in which the isolated myeloid

progenitor cells are megakaryocyte/erythroid progenitor cells.



hemat opoi etic stemcells are isolated CD34+ CDOO+ cells. 6. The nethod
according to any one of Clains 1-5 wherein said henatopoietic stemcells
are fromat |east one allogeneic donor. 7. The nethod according to any one
of Clainms 1-6, wherein said hematopoietic stemcells are froma plurality
of allogeneic donors. 64 8. The nethod according to Claim?7, wherein the

al |l ogenei c donors are at least partially m smatched at the nmjor

hi st oconpat abi l ity conplex (MHC) wit H5r espect to each other. 9. The nethod
according to Claim?7, wherein the al | ogenel c donors are fully m smatched at

the maj or hi stgé;orrp tab| | it nBI ex with respect to, each other. 10.
The met hod accofdi r{g therapey Cn?ci %ﬁ?’b??f” H$ing expanged myatoithprogenitor

cheni cal | }Selg;e%t@ﬁ@ bythe FARNGE aBESHIRRLB Sy Uhd & Clafhdi 7 N whi ch L he

cyt oki ne an rovvt factor m xture e conposition c-kit ligand (SCF),
FLT-3 Iigand (FL) and thronmbopoietin (TPO . 12. The nethod according to
Claim1ll in Wn13h tﬁlae therapeutic composificovaftClaiar d8in whichusaid hyelaidr addi ti onal

fact or selecte |nterle n- 3 erl euki n-6

|t er | cueProapnien S domeiTsetafadt Anbit-zs bint tardh BT SxRartadd difitecoor ai ng 1o
Caima11l in whi ch the cytokine and growh factor m xture has the

conposi tion SCpY, FLThJH‘@raﬁélﬂlddon%oslti%n d'ﬂtﬁamﬂtmdmmaw Ryeloid Gl ai m 1,

wherein said myeloid progenitor cells are ated fromthe expanded cell
popul at i oRrqgenter eallscamprisesaldgast @Ayt 8« t°t§'509”ﬂ16 theexpandgdcor ding to
Claim14 | ich the isolated nyeloid progenitor cells are conmmon nyel oid
progenitor cells. 16. The nmethod according to Caim114 in which the isolated
nyeloid progenitor cells are granul ocyte/ nacrophage progenitor cells. 17.
The net hod acc@atdi n“ghe thebhpéuticlebnpositidancdf Clhien 118 ih whith saje imietbid pr ogeni t or

gg'rr{azs?':?BFP%?ﬁ% KR iruish AuershaBRar 8 B Al el indhe exeandathod by the

nmet hod acegigeng to any one of Clains 1-17. 19. The therapeutic conposition
of Caiml18 in which said nyeloid progenitor cells conprise at |east about

75% of total cells in expanded culture.
22.  The therapeutic composition of Claim 18 in which the cells are

human cells.

23. Atherapeutic composition comprising ex vivo expanded myeloid
progenitor cells, wherein said myeloid progenitor cells are a mixture of allogeneic

myeloid progenitor cells.

24,  The therapeutic composition of Claim 23, wherein said expanded

myeloid progenitor cells are cryopreserved in a cryopreseration medium

25. The therapeutic composition of Claim 23, wherein said expanded
myeloid progenitor cells are suspended in a pharmaceutically acceptable carrier,

26.  The therapeutic composition of Claim 23 in which the allogeneic
myeloid progenitor cells are at least partially mismatched at the major
histocompatability complex (MHC).

27.  The therapeutic composition of Claim 23 in which the allogeneic
myeloid progenitor cells are fully mismatched at the major histocompatability
complex (MHC).



20. The therapeutic conposition of Claim18 in which said nyeloid progenitor
cells conprise at |east about 85%of total cells in the expanded culture.
21. The therapeutic conposition of Claim118 in which said nyeloid

progenitor cells conprise at |east about 95% of total cells in the expanded
culture. 22. The therapeutic conposition of Claim118 in which the cells are
human cells. 23. A therapeutic conpositgson conprising ex vivo expanded
nyeloid progenitor cells, wherein said nyeloid progenitor cells are a

m xture of allogeneic nyeloid progenitor cells. 24. The therapeutic

conposi tion of ZB.ai nitEstherpawicreosipasitionptClaion 28hyjreivbiah the@ljegeneic cells are

cryopreserved in a cryopreserati dium 25. The t hergpeutjc conposition of
C ai m 23, WEP@ RFOQQPﬁO'gﬁ%r?dE&O?%gF%FH"W BB’@H"?BFOQ&E'?{BEC%{ e suspended in a
pharmaceutically acceptable carrier. 26. The therapeutic conposition of

Caim23 in whizd thEheHepgiRicCoMRIstion dTTCISIRNRE @F whRhl the AlllBgéeit east
partially m smatched at the nmajor histoconpatability conplex (MHC). 27. The

t her apeut i MyelgishRsigenter ealls@raiisalatedigraniteeyie/macrephagsaprepenitongalisi d
progenitor cells are fully m smatched at the major histoconpatability

compl ex (MHC). 45 28,0 fﬁ@??ﬁélﬁ%é&f&&ﬁdsﬁioﬁ%gi&?% fhicH tﬁberallégtcaﬁéicv‘hi ch the

al | ogenei ¢ nyel oi'd progenitor ce are | conmon ny progeni t or
cel | s. 29.mybleid pregapitorn ¢alls cvejmdated omegekatioziyte/ @3 thraidyrogénitdreells.l ogenei ¢
nyel oid progenitor cells are isolated granul ocyte/ macrophage progenitor

cells. 30. The,jherapeutic¢c conposition of C aim.23 in which e al |l ogeneic
myel oi d progenit br c@% 91[%ﬁ?&er?g%t&%nmﬂ‘a?%&wg{t%ﬁwHPSicﬁ%‘E@'H&eni tor
cel|s.  3118.889010thetnimFaeRRbf § tIIRAAbA fOPtreéRG Ry 8 hlfhanDalient Sifferplg C ai s
18-30 for the manufacture of a nedicanent for tréating a human pati ént

suf f eri ng frémdmpairpadhesdtopaiesispoi esis. 32. Use according to O aim 31,
wherein said nedicanent further conprises isolated HSC cells. 33. Use

one of an antivival SPeaTrOLA AT SRR sl bt RSE DL or PR

conpound, ¢omprisds iselated HSQreaMsh factor.

33. Use according to Claim 31, wherein said medicament further
comprises at least one of an antiviral compound, an anti-fungal compound, an

anti-bacterial compound, a cytokine or a growth factor.

34, Use according to any one of Claims 31-33, wherein said human

patient is undergoing hematopoietic stem cell (HSC) transplantation.

35. Use according to Claim 34, wherein the medicament is

administered subsequent to HSC transplantation.

36. Use according to Claim 34, wherein the medicament is

administered concurrently with HSC transplantation.

37. Use according to Claim 31, wherein said human patient is suffering

from neutropenia.

38. Use according to Claim 37, wherein said medicament is
administered with a second therapeutic composition for treating complications

associated with neutropenia.



34. Use according to any one of Clains 31-33, wherein said human patient is
under goi ng hemat opoi etic stemcell (HSC) transplantation. 35. Use according
to Claim34, wherein the nmedi cament is adm nistered subsequent to HSC
transpl antation. 36. Use according to Cl aim 34, wherein the nmedi canent is
adm ni stered concurrently with HSC transpl antation. 37. Use according to
Claim 31, wherein said human patient i%7suffering from neutropenia. 38. Use
according to Claim 37, wherein said nedicanment is admnistered with a
second therapeutic conposition for treating conplications associated with
neutropeni a. 6739.39. Ui@ecwdmgdbr@am%:llramhmhahetseﬁm(tthetrmlﬁ@cond

t herapeutic co i ses at east one of an nt| Vi r npound, an
ant i -funga?ome(gﬁg h@gﬁﬁ nﬁ{lgﬂ?tl °fbea%taé}?%‘f"'f€§%'888‘dﬂ ﬁ'a%f@ngégordi ng to
Clai m 38 i cormpoaitd 4Re ah epElshctdifil @BRIpbufd. conposition conprises G CSF. 41.
Use according to Caim38 in which the second ther apeutic conposition
conpri ses GV CSE. 42. Use accordi ng , Wherein said human pati ent
is suffering f4®m t%$%ﬁﬁ%9'ﬂ9ri@r@|ﬁ'm 3@ in U@@hébﬁéﬁﬁ‘P%tW@L&Fm 42, wherein

said nedic adjunctively with a second therapeutic
conpositi o B‘B |c?neg§’rqﬁ]a§é%§rerép ?catl ons associated with thrombocytopeni a.

44, Use accordl ng to Caim43, wherein the second therapeutic conposition
conprises at | elkt dise an&ccndingrtbiGliainaBBdmwbimrttle sacorahtherapeudisl conpound
and an anti-bacteri al 0 Rg . Use according to Caim43, wherein the
second the?%%?ﬁ'ﬁ'%“ %Hﬂg%é sSEonprises a platel et preparation. 46. Use
according to Cl aim43, wherein the second therapeutic conposition conprises

EPQ. 42.  Use according to Claim 31, wherein said human patient is suffering
from thrombocytopenia.

43. Use according to Claim 42, wherein said medicament is
administered adjunctively with a second therapeutic composition for treating

complications associated with thrombocytopenia.

44. Use according to Claim 43, wherein the second therapeutic
composition comprises at least one of an antiviral compound, an anti-fungal

compound and an anti-bacterial compound.

45. Use according to Claim 43, wherein the second therapeutic

composition comprises a platelet preparation.

46. Use according to Claim 43, wherein the second therapeutic

composition comprises EPO.



