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

CROSS- REFERENCES TO RELATED APPLI CATI ONS [ 0001] This application clainms
benefit unoenocal73deS. C.  119(e) to application Serial NecTAr&2235348,
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. TECHNI CAL FI ELD [0002] The present discl osure
rel ates to conpositions and nmethods for short-termreconstitution of the
hemat opoi eti ¢ system and uses thereof for treatnent of conditions
associated wth inpaired or abl ated hemat opoi esis. 3. | NTRODUCTI ON [ 0003]
Hemat opoi etic stemcell transplantation (HSCT) is a standard therapy for
vari ous henat ol ogi cal malignancies, and in sone 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
sour ces of henatopoietic stemcells (HSCs), but cells from peripheral bl ood
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versus host disease but is characterlzed by del ayed engraftnment. Prior to
transpl antation, the recipient is given nyel oabl ati ve doses of chenot herapy
and/or radiation to treat the underlying di sease and nmake the recipient
suitable for engraftment of the donor HSCs. [0004] Generally, there are two
types of HSCT: autol ogous and al |l ogenei c. Autol ogous transpl antation
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hi gher ere are severa conplications

associ atlaed hervdiopmesisoabl at i ve t herapy and HSCT, nost notably neutropenia
and thronbocytopenia Both conditions arise frominpaired hemat opoi esis and
t he |n§b|I|&y?§g d¥fofgemat opoi etic systemto adequately replenish the
ternlnally erentrated nyeloid cell associated with each disorder.
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the disease is refractory to chemotherapy. Bone marrow, peripheral blood, or cord blood serve as
typical sources of hematopoietic stem cells (HSCs), but cells from peripheral biood 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 blood is readily available, 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 engraftment 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 preparation, autologous transplantation is problematic if the disease is unresponsive

to chemotherapy. Allogeneic transplantation involves infusion of donor stem cells, typically using a



radi ation, inherited i munodeficiencies, viral infections affecting the
bone marrow, and netabolic disorders (e.g., vitamn deficiencies). [0006]
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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 transplant or due to adverse effects of storage on neutrophil activity (McCullough, J. et al.,
Transfusion 23(1):20 (1983)). Moreover, because the efficacy of neutrophil transfusion correlates with
the number of cells administered, the limited availability of donor cells, usually from matched sibling or
haplomatched parent, and the inability to store the cells may limit the general applicability of this

approach.
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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 cells for reconstituting hematopoiesis in a mammalian host,
comprising: a) culturing ex vivo a starting cell population including hematopoietic stem cellsina
suitable culture medium to expand said cell population and increase the number of myeloid progenitor
cells within said cell population; and b) resuspending said myeloid 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



expanded nyel oid progenitor cells of the present invention can be
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medium. In a preferred embodiment, the expanded myeloid progenitor cells are allogeneic, and still

more preferably, the expanded myeloid progenitor celis are a mixture of allogeneic myeloid progenitor

cells. The mixture of allogeneic myeloid 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 recipient, or a full or complete mismatch at the MHC. Accordingly such mixtures of allogeneic
cells may comprise a partial mismatch 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.
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Simi| aEJ)rXbinattiQr‘? 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 modified 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, (i.e.,



grow h factors used are reconbi nant human rhuSCF, rhuFL, rhuTPO rhuEPQO, or
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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 to treat subjects with impaired or ablated
hematopoiesis. Cells are administered into a subject, such as by intravenous infusion, in a sufficient
amount to provide a therapeutic benefit, 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.



subjects in the HSCT setting, either concurrently with or subsequent to the
HSCT. [ 0027] Neut ropeni a and t hronbocytopeni a are associated with inpaired
hemat opoiwei2s)é/q@asebi cul arly where the subject has under gomassoaosiosssbé at i ve

t herapy, although the conditions can occur in other contexts. The cells
descri bed herein are applicable for the treatnent of these conditions,

el t\f/‘ﬁ ﬁe&ﬂog&r%@%ﬂoﬁ]b%%%@ak%sg&@téaemﬁwhﬂpa@f@@ Hem&BecResef paritizapndi ti ons
or e Su

ect is aff condition t her
Cher aNORSF 16 SBBH Pes HTBHENe EUFPDHE PHEPAGUITER e PRt Farheol A Ao o1
unexpedntkats. Mye kalisdiefarioebimir¢ioareapblicable Bir tedrenment of s songiians, ﬁl’ihﬂ’rﬁ%éyt openi a
are ag@ﬁ@’la%hglqeﬂ&&o r&n%Eé thk 8L H@ch Q)ff th%Q@ﬁdltfan omr?én%éjslﬁﬁkﬂ is bflieRa with he cel |

popul chosen can ore t he specj f ‘“él? F Pg bei ng treated.
| n ontespmiipnsent With e obe) "P%’%ﬁ“&c %ﬂﬂb%at'o%f:%'ﬁ in tgefa %y °”Wﬂ"” $ PREP%ndi ti on
Si nceorcd\vﬂeﬁpapnbéd RpdIa progeter cefis. i Stice neatdpeniphnd Siramdcyregaleareyasytiasd | n

si tuat j.ons

devel m&h Pﬁltf@c"?l.‘&.?ft sgeﬁ clnrh?ék)llot & t)@g tt?e c%ﬁg?&%h%& n%én%ﬁ b%ére&' ldthamt el'y

ocytopenia, the cells can
be NERwciic n@@htmpsmmtr@ateﬂatl@mp Q!@Pélmﬂﬂt thetcsllsnasg MO YRie Y é%e‘c“'fi% M1 pe
appi’ir g&f[dltlt)ﬁ)SIhg@Cﬁhé 'ltjlhrﬂéte@labxle‘t‘o%rhto ﬁ@.ﬂf@blﬁlﬁtah@ﬁ%g@{ary@e;}tés pogitibidnsohs i nd

application i at i on c

descr PHEEPEID rh%ac%'\fl osnséHCSWSS Itma?%y %\/ﬁ"o%mcf) '%égg%ﬁse lﬁge att‘)r%%r
treat thnngnmubpemmme@emwhm&ﬁb@mw WpEsiitimatelicavalapiptp ynegaabedyss- 68 CVPs to
the C%ﬁ'%%g ére.f& téfh@%kﬁedparrt%\éh %meﬁé&n%ﬂ!e@Bg&@bn@rﬁ@ﬂn@%pu@auoam ﬁédﬂ@g fromthe
t enporary glra nment CVPs and subse ERIE[’ qucb?}?bs |?e g@F QB@:' s and
nmegak &1e5desndiigns. e welt asc"B‘?rﬁ‘?”ﬂ'ﬁ?'?sd#ﬁcrlbﬁﬁF‘ R eH UL PBRER a i s
t he maigustRCistradting nmbmmandMDMIeocwoaemducwmtlpnAdalalyn beCNURFrodhed MEP i f
thr Ong rﬁgl eﬂ@ﬁ%fﬁcﬂ]ld @'ﬂ\;(ﬂa m&@'pﬁ) c{(ﬁ&d"&ro@gtlowaﬁéﬁd’@&ﬁ the[t&%ry Q?dréfﬁné‘af &

adm ni'stere . I'n one emb
admi niCMAsanp @ubs«egquyprpwcﬂ%rv@ﬁew}soph 1$rand |”2?ﬁakam€yt%rﬁtﬁ‘?r§f’?‘3'ﬂ’?tt?ﬁs S‘Flug%l I s can

be t hicppOshdeeb fab@ropehid Bitsd mah foats ﬁﬁresm’ewﬁﬂeﬁﬁe eahrtinatisd may beoQKIP aWthen
successive, adm ni strations _are different cells nunbers and/or
di ffej@rﬁ‘P@E’I“{gé’%%oﬁﬂ'laéﬁtﬁ%ﬁ‘?'nrgacusBﬁtpeﬁgrg for each adninistration. Thus in
one enbodinent, a first administration is of a cell population or a
conbi r[MZSQm:etlﬁ areehrinmpmmﬂl ytneatings wehknquindgvihd ertalm dnaeedpdimentt ther apeut i ¢

benef Ity 3 trg nlis gflnﬁ'yeﬁoﬁrlrﬂu%?\gqqe girhRRkatrN¥Foets %e"’thrﬂ@éﬁé aRge | s) whi | e

t he secon mnistration I ncludes cells provi rol onged e(; ﬁfc {1 Cy
CVP) tadméu@ﬁréw qr GecopsrbieARBINSIrations 1 WHEN gfccessive f 'P@%“QEPH? AedPPes G ese
and Otcbl%rnuﬁibéﬁteﬁlﬁoESffmﬂlt|celt§€poﬁp$1bh§mtay boudeddorskict ddptinistratiors afnus frOO29] | n

T gr Eg%bﬁgﬁegthg? r@t %dml%l%%tlg%/ % LRl Qell%r ?@&Bhtop &ﬁ“a’\flﬂrqgisc%f b&ﬁ%tl&%rtﬁétn are used

peut at _are effective in
t r eat ipnayidelse mmn@iiﬂtﬁlﬂm@edmé?féﬁéwewstfﬂorP ﬁf?&l"ﬂ%eff?éWpo?ME i"s, and/ or

Cgﬁpl lnt%a&dp(ﬂrb's whfle tﬂ@%doﬁ@&ﬂh@st?é’ildn InbIL @s¥ R ey Sroveing @colohgbd@ffectwodmmt t he
adj unc

treatne a cterial, antif Iy ounds
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i n t hehessMileeettisar]. 0030] | n anot her enbodi nent, the adjunctive treatnents are
t her apeuti ¢ conmpounds that augnent the di ffer entiation of nyeloid
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with other therapeutic compounds that are effective in treating the conditions associated with impaired
hematopoiesis, and/or complications 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



have the effect of inducing differentiation and nobilization of nyeloid
progenitor cells that are endogenous, or adm nistered to the subject as
part of twWweéwrsagey. | n one enbodi nent, particul arly foPCrEsadosngssor
preventing neutropenia, GCSF or GWC8F is adm nistered concurrently with
or subsequent to cell adm nistration. Another adjunctive treatnent involves
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? Ih rec tn%f&g{epinﬁb‘f @PTIIQ?or %ﬁ%nQiSﬁ,'méﬂ%@rﬁU %}Ehbﬂrﬁ?ess@iyﬂﬁﬂxtﬁeﬁbfnw foruagyipgod e, eva(yg
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1 is a schematic of an expefinmental design showing (A) Cell populations
sor t ednsiHefioanier yebads ¢ EFneErkiSiti on of nyel oid progenitors from HSC in
culture, culture derived MP cells can be used fresh or cryopreserved. (QC

The use of pgRiEF HESCRIFIYSNIOFOHE DRAWINGSSCt neut ropenic mice froma fungal
chal l enge. [0033] FIG 2 shows derivation of nyeloid progenitors from HSC
i Inl cul [00321-Flé.oﬂ§é]scﬂge|rrﬁfﬁc aféwhiiﬂ??rinpin@t @Rignenovafig (4 Gt pypealiensrsbibe dny

al l ogenej c cuylture-derived .nyel oi. : a
corrpar?”@&ﬁedof%)f#eé'gﬂloﬁﬁhmxggf% ?og%%trg@g@%qn% %?glﬁﬂ?’%glgﬁié%%rﬁé&réa%%]% W?:?G 5
shows used Beshtdr cybpreservedt (C)Neluae of myelpigetipgenitass [orprofpet eutiapedTNic e 8 shows
dose rfgns%%p&%ﬁer@g_ protection by culture-derived nyel oid progenitors. [0038]
FIG 7 showtinme to effective protection using nyeloid progenitors in mce.
[0039] FIG 8 shows protection of neutropenjc mce by m xed all ogeneic

cul t ur@%Qrﬁ'@e@sr}w’épéﬁ'@“‘?ﬂ‘ﬁ@é’ﬁ?@d’i’@?“'f"ﬁ)’%@] Héﬁ:@cu&ges hows radi oprotective
ability of conpletely MHC m smat ched al | ogeneic cultured progenitors and

det ect @lphg) €1ENPsn0E pFBREdtismdI(nELEBpeABice b) Qfbbkndid GilturkQieaveasyeB day
radi oprotection fromlethally irradiated mce transplanted with fresh and

frozenPBHPEt el y MHC mi smat ched al | ogenei ¢ nyel oi d progenitors. [0042]

FI GS. 11A-B shows hunman expansion data in 7ml AFC bags and fl asks.[0043]

FI G 1R03hpms. phrainegrapisrisoh otfedsh snd erpoprdsarvan myyield eradepiosigeni tor s cul tures
and treated with growh factors. [0044] FIG 13 shows human expansi on data

in 7m [Gﬁga H@gé 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 transplanted 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 72ml AFC bags. [0046] FIG 15
shows col ony formation of human nyel oid progenitors. [0047] FIG 16 shows
FACS analwei2sosnis73saman nyel oi d progenitors cul tures for perase@sdsgzoogeni t or
popul ations. [0048] FIG 17 showthe effect of IL-3 and IL-6, alone and in
conbi nati on on human nyel oid progenitors cells. [0049] FIG 18 shows a
result Emai] BGC P Havs hIRStEFRAINS B GRS B¥m AlimArBydi@brabshithis QUIRIES M rebieh Witk €S
with IL-3, IL-6 or in conbination. [0050] FIG 19 show the absol ute nunbers
of CFU¥ Wi f Poid progenitors cultures with IL-3, IL-6 or in combination.
[ 0051] FIG 20 shows responsiveness of human nyel oid progenitors cells
t owar dO3SBE. 14 £€How2 hurhd®xpansloni datesin 3@h&FEbags. t 0 show r esponsi veness of
human myel oid progenitors cells to GCSF in vivo. [0053] FIG 22 is FACS
anal ysj bone marrow.and, s e owi. ng engraftnment of human MPc
one vve@“g; 'f'g?!'j‘fsﬁ‘£¥1”§§1‘”§%’{%°?’bsﬁ°”a%aa 'F hgrlnlpA Fr%;'éa dnse to G CSF. [0054] FIG 23
i s FACS phenotype of the human culture-derived nyeloid progenitors in
NOD/ SJ0D44]j Eie. 1BHshobETAGAYEDNBESCRIhETHEONYEd PRESHRRED EVMBODI MENTS [ 0055] The
present disclosure describes nethods of generating cells useful for the
treat c i . : . - . i .
nemat g2 TS 2l PRES HRRRH @hEalhlclB ot Firieis il ol AB8 chfroneriter,
devel opwufetiPrisowi ng nyel oabl ati ve t herapy and hemat opoi etic stem cell
transpl antation, chenotherapy for nalignant diseases, or as a consequence
of uni [HoaBf EIRN#} sHRYRASEH R dr A -BhEI BOS6T £l it UMuFiabeh sradlingniaioidThe expanded
cells described herein conprise comnmtted nyeloid progenitor cells (M)
gener aP@PWYSCEt acting an initial popul ation of stemcells and progenitor
cells with a defined cytokine and growmh factor m xture perm ssive for the
devel ofooan] Figf 18 srowe amesuits efch doloa) irdatpn ageiiof e myelbid progehitbes cultives dig | ned
cul tur ndi t.i gns.. nyvel oid progenitor cells expand preferentially to
defi neg':f’g'\?éej?rs'?c %naggrganded cells are used as a whole, or subjected to
purificationto provide isolated cells having a defined cell marker
phenot J09SO0hFI. 49 stvartee ehspiuistriumbdisfof Fenininaelogiprogsniéans sutlres Wi ILad. did6 eel |
popul at,i BRSink#H ude common nyel oi d progenitors (CWP),
gr anul ocyt e}]macrophage progenitors (GW), megakaryocyte/erythroid
progenitors (MEP), and conbi nations thereof. |nfusion of these conmmtted
nyel oi POSAbEENRE Biowe 635P8NsivgnessHhNIMIAMGR Pregesiiers pelbitfrds @68t s in short
termengraftnment and/or production of termnally differentiated cells of
the nyﬁjaszfmb. BERAschMtiS tdSHOWIrEkpBnshch8SERP hidthah MHioiPprabennes dellsep Gergrs hnent
of termnally differentiated cells, particularly neutrophils and
megakafy8€yt es, thereby conpl enenting the period of deficient
hemat opoi esi s.

[0053] FIG. 22 is FACS analysis of mouse bone marrow and spleen showing engraftment of human

MPc one week after transplantation 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 consequence of unintentional exposure
to high doses of ionizing radiation. The expanded cells described herein 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 committed
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 i ncreasing the popul ation of HSCs for the purposes of
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al ., Bone Marrow Transpl antation 31:2W1-252 (2003); Henschler, R et al.,

Bl ood 84(9):2898-2903 (1994); Bhatia, M et al., J. Exp. Med. 186:619-624
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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 available 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-termrepopul ati ng HSCs
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both quantitatively and qualitatively, with no deliberately added uncharacterrzed supplements, even
though such a medium may contain trace contaminants in its components. A chemically-defined
medium necessarily lacks animal serum, feeder cells such as stromal cells, and cell-based

exiracellular matrices derived from, e.g., fibroblasts and the like.

[0063] “Committed myeloid progenitor cell” or “myeloid 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 typically 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
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cells. Cytokine also encompasses any compounds or compositions made by recombinant or

synthetic processes, where the products of those processes have identical or similar structure and

biological activity as the naturally occurring forms. Lymphokines refer to natural, synthetic, or

recombinant forms of cytokines naturally produced by lymphocytes, including, but not limited to, 1L-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.
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9 capable of ultimately differentiating into all cell types of the hematopoietic system, including B cells T
cells, NK cells, lymphoid dendritic cells, myeloid dendritic celis, granulocytes, macrophages,
megakaryocytes, and erythroid cells. As with other cells of the hematopoietic system, HSCs are
typically 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). Ce.ll markers include cell surfaces nolecules, also referred to
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[0080] “Neutropenia” refers to a lower than normal number of neutrophils and other
polymorphonuclear 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 severity of neutropenia
is categorized as mild for an ANC of 1000-1500 cells per mi, moderate for an ANC of 500-1000 celis

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 stemcells that have limted, short term
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mammals such as humans and non-human primates, as well as rabbits, rats, mice, goats, pigs, and

other mammalian species.

[0086] “Syngeneic” refers to deriving from, originating in, or being members of the same species that
are genetically 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 donor to a recipient who is genetically identical to the donor.

[0087] “Thrombocytopenia” refers to a lower than normal platelet 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 platelets are



different fromthat of the donor. 6.2 Cell Types and Sources of Cells for
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differentiated cells of the myeloid lineage. Encompassed within the myeloid progenitor cells are the
common myeloid progenitor cells (CMP), a cell population characterized by limited or non-self-
renewal capacity but which is capable of cell division to form granulocyte/macrophage progenitor cells
(GMP) and megakaryocyte/erythroid progenitor celis (MEP). Non-self renewing cells refers to cells
that undergo cell 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 c-Kit"®" (CD117) CD16"°" CD34"" Sca-
479 | in™® and further characterized by the marker phenotypes FcyR® IL-7Ra™%(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 myeloid progenitor cells are described in,
for exanple, U S. Patent Nos. 6,465,247 and 6, 761, 883; Akashi, Nature 404:
193-197 (WOQ0)6/04236b publ i cati ons incorporated herei n bypcefuseesossson t heir
entirety. [0092] Another commtted progenitor cell of the nyeloid |ineage
is the granul ocyte/ macrophage progenitor cell (GW). The cells of this
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CD56, and CD235a.

[0094] Further restricted progenitor cells in the myeloid lineage are the granulocyte progenitor,
macrophage progenitor, megakaryocyte progenitor, and erythroid progenitor. Granulocyte progenitor
cells are characterized by their 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 progenitor 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, e.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 lymphoid lineage. Encompassed



characterized by limted or non-self-renewal capacity but which is capable
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Linza: CD2, CD3, CD4, CD7, CD8, CD10, CD11b, CD14, CD19, CD20, CD56, CD235a
Lin 2b: CD10, CD11b, CD14, CD19, CD235a

CD38/CD90 Lin

[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



particularly differentiation potential and cell marker characteristics
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[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 practiced 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. (1991 ))-
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., Bone
Marrow Transplant. 10:89 (1992); Bertolini, F. et al., J. Hematother. 4:29 (1995)). HSCs and myeloid



of donors, their rel ationships may be syngeneic, allogeneic, or xenogeneic,
as defined herein. A preferred enbodi nent of the present disclosure is
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t he expansi on nethods herein, as furtder described bel ow. The all ogeneic
cells may be expanded separately and the cells m xed foll ow ng expansi on,
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mode of moblllzatlon is appli cable when the subject is to undergo myeloablative 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 celis 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 cell populations. Cells having the cellular 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 limited 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 negative selection procedures (see, e.g., U.S. Patent No. 5,877,299). In 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 antibody/complement treatment or immunotoxins to remove

unwanted cells.
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permit accep?/ance of allogeneic or xenogeneic cell transplants. A useful animal system of this kind is
the NOD/SCID (Pflumio, F. et al., Blood 88:3731 (1996); Szilvassym S.J. et al., “Hematopoietic Stem
Cell Protocol,” in Methods 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., Cell 68:855-867 (1992)). Cells originating from the infused cells are
assessed by recovering cells from the bone marrow, spleen, or blood of the host animal and
determining presence of cells displaying specific cellular markers, (i.e., marker phenotyping) typically
by FACS analysis. Detection of markers specific to the fransplanted cells permits distinguishing
between endogenous and transplanted cells. For example, antibodies specific to human forms of the
cell markers (e.g., HLA antigens) identify human cells when they are transplanted into suitable

immunodeficient mouse (see, e.g., Piacibello. W. et al., supra).



i mmunodefici ent nouse (see, e.g., Piacibello. W et al., supra).[00111] The
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| ynphoki nesd-3 | L)Ex Yiue Eé?@sm%iﬂyﬁég})%@gﬁfé?qrﬁéﬁs herein. Cytokines typically
act via cellular receptors on the cells nodul ated 24/ t he c t okj ne.
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Accordfhgég-jtqumﬁ@&op@gﬂﬁ@a,s@mamm on conditions are generally selected from
IL-1 (Ae., IL-1/7?), IL-3, IL-6, IL-1 1, GCSF, CMCSF, and analogs t her eof .

Forns of the cyt oki nes are naturall occurrl r ct ant
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populations of committed myeloid progenitor ceils, such as CMP, GMP, and MEP cells. 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 (i.e., [L-18),
[L-3, IL-6, 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
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Res. 1fleddiorPRiamsABRAL4d A8BYrb;IL-1 Abhridiexéry thein ghyBlogicel eBytty esbiedinddo IL-Pr ot ei n
por ci nEebBer ABMO SR Sotobpodsiha YER EEREDAMARE o S/ddneelior 2B IOSE L ong
S. R, Fowlveiaus sirebs, imgedingl By 9aref-egenpi¢ ATy mitafigrn. impEng Sék?f’ele,-L- 83 et al.,
et ”‘Re;?'“é’%'é?‘%ﬁ'R?S-ai‘f‘%%%*@“ o e e e, 3151 641
(1985) ?(7éiﬁ‘tﬁ"?1e(é%§?bé i &“tcc?%i‘?ﬁﬁ}g( @EQ%#@?E%%%&]%ZP;. ‘;°“{ji'ke %Ug{ﬂg,u @ﬁ'érgnt]aizez( 23): 1
1176- 1 GhA8129()R8F-239 (1983)); hentirs (b6ongIS.R./ NuckicAdissRasi HPSHPOBHIWSHHRINeD, et

al ., Fg@%ﬁé %{Lﬁgﬁléﬁbii?ﬁﬁioi%e%l. 513792 80804)} 89P0 (HoWari RIS et 2 CAMNI. Vet Red. OF B

are al so_avali commer ci al | ee, e. g, 1L-1/?2. . Promeda, Madi son,
W,  USA2:7ff 11998 ):-hymen ('\é?r@?ncegﬁfa%’f QﬁtHﬁcﬁqg‘Sﬁﬁég&{}‘aﬂ‘édﬁVW fnag%,um%gnada; and
rat | L(Méydrs, Chani.coBiol. Ghem. Z62(paL t1136-1CR1 (LIBA)). Vaianisanfilstdre desciiber! iar e
descrihed Lo, n j ? NPR08 (109bh. Blriods recorfblfant rmShre@lkem
161( 1) g&‘??% D %B%-e? ’;"9’%%‘%%"’,3?@&; 21208 (75 M?'n’_mjlr?ol " 137(10)" 32014 (1086) ;
Pal aszyzmjlgblg cgnwrpialgj (eRh 816 hmngrbhyg?_, Promega, Madison, WI, USA; muring IL-18, Stem Cell

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

of IL-18 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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[00119] IL-1 1 belongs to the IL-6 group of structurally and functionally
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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 class 1 cytokine, IL-11 is also believed to
comprise a four helical bundle structure. Amino acid and nucleic acid sequences of [L-11 have been
identified for, among others, murine (Morris, J.C. et al., Exp. Hematol. 24:1369 (1 996); primate (Paul,
S.R. et al., Proc. Natl. Acad. Sci. USA. 87(19):7512-6 (1990); and human (Ohsumi, J. et al., FEBS
Lett. 288:13 (1991)). Recombinant forms and variants of IL-11 are described in Miyadai, K.etal.,
Biosci. Biotechnol. Biochem. 60(3):541-2 (1996); Tacken, |. et al., Eur J Biochem. 265(2):645-55

(1999)).
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[00122] The growth factors for purposes of expansion are selected from stem cell factor (SCF or SF),

FLT-3 ligand (FL), thrombopoietin (TPO), erythropoietin (EPO), and analogs thereof. As with the
cytokines, growth factor forms are either 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 human 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 one, 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
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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)). Amino acid and nucleic acid sequences of FL have been

identified for, among others, murine (Rosnet, O. et al., Oncogene. 6(9):1641-50 (1991); feline (Yang
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among others, Sudo, Y. et al., Blood 89:3186 (1997) and McClanahan, T. et al., Blood 88:3371-3382
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[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 more amino acid residues may be made while
preserving biological 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 amino acids may be classified based on

the size of the side chain and degree of polarization, including, small non-polar (e.g., cysteine, proline,
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cytoklnes and growth factors has the composition SCF, FL, TPO, an 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 and/or thrombocytopenia, the cytokines G-CSF or GM-CSF
is added to the foregoing cytokine mixtures. 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.
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amount of at least about 1 to about 100 ng/ml, and preferably at about 10 to about 100 ng/ml. When

used, EPO 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 limiting 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 support
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
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are least about 0.5%, about 1%, about 2%, and preferably at least about 5% of total cells in the

culture.

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

to less than about 25 fold, 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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reference). Typically, m)nonucl ear cells from bone marrow are cultured in
sui t ab[142Hinancofdange Wit the elvayesin kbelgrhipasiiinent, 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 embodiment, 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, TPO, 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 will 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 acid sequences that may be used include those encoding recombinant
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administration. In an alternative an preferred embodiment, this is accomplished by starting with a

substantially pure population of CD34+ CD90+ HSCs.

[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 completely 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.



cells or non-nyeloid cells (e.g., Sca-1 neg c-kithl) . [00144] The isol ated
cell populations may conprise isolated conmtted myeloid progenitor cells,

i sol at ed wWbBs(s/d4zsbat ed GWPs, isol ated MEPs, as defi nedPloeruskevs/obssosone
situations, an isolated non-myeloid c®l| population is prepared by renoval
of commtted nyeloid cells fromthe expanded culture. |Isolated cells are
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(1998); Morishima ,Y.. et al., Blood 99(11):4200-6 (2002); and Middleton, D. and Williams, F Methods

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

[00151] While description of “matched allogeneic” or “mismatched allogeneic” 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):1495-500 (1995)), cow (Lewin, H.A, et al., Immunol Rev. 167:145-58 (1999), canine
(Wagner, J.L. et al., J. Hered. 90(1):35-8 (1999)), feline (O'Brien, S.J. and Yuhki, N., Immunol Rev.
167:133-44 (1999)), swine (Chardon, P. et al., Genet Sel Evol. 32(2):109-28 (2000)), horses (Kydd, J.
et al., Vet Immunol Immunopathol. 42(1):3-60 (1994), and primates (Heise, E.R. et al., Genetica 73(1-

2):53-68 (1987)).



[00149] In serological MHC tests, antibodies directed agai nst each HLA
antigen type are reacted with cells fromone subject (e.g., donor) to

det er m newbdheoquesence or absence of certain MHC anti gemsTiusadosnsssos W t h
the antibodies. This is conpared to tise reactivity profile of the other
subject (e.g., recipient). Reaction of the antibody with an MHC antigen is
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[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 plastic vial or tube or a bag. When the cells
are needed for future use, a portion of the cryopreserved cells (from one or more containers) may be

selected from the cell bank, thawed and used.

6.6 Treatment

[00156] Cells 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 treatment, or a suppressive measure for the



nyel oid progenitor cells fromdifferent donors are expanded separately and
then m xed after expansion to generate the m xtures of allogeneic
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prepared from unexpanded cells by obtai ning myel oid progenitor cells from
di fferent donors and mxing the cells prior to their infusion into the
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progenitor cell populations, as opposed to more differentiated neutrophils and platelets, provides for
longer lasting protection because of the temporary engraftment of myeloid progenitors and their

differentiation in 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 population while the more primitive committed myeloid progenitors
engraft and develop over time to supply the needed neutrophils and megakaryocytes after the more
differentiated 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 isolated cell populations may be suitable for prophylaxis in



condition characterized by decrease in the amount of circulating

neut rophils, and t hronobocytopenia, a condition characterized by | ess than
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a result of acquired or inherited disorder. [00158] Defective hematopoietic
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culture may be used for the same therapeutic purposes as the expanded cells. Preferably, the
isolated cells are a substantially pure population of cells. These unexpanded cells may be
autologous, where the cells to be infused are obtained 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 obtained 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
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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-flurouracil, 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.
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fl ycyttodheakilegargeaner al |y used in conbination with anphotericin B.[00169]
| m dazol es and triazoles represent a broad class of azol e based antifungal

agents [00'1‘72]i \Aral 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 in a
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 compounds
selected are those appropriate to the viruses encountered by the patient. Useful antiviral compounds
include, by way of example and not limitation, acyclovir, cidofovir, ganciclovir, idoxuridine, penciclovir,
valganciclovir, valacyclovir, vidarabine, amantadine, rimantadine, zanamivir, fomivirsen, imiquimod,
and ribavirin. Therapeutics directed against retroviruses include, among others, nucleoside reverse

transcriptatse inhibitors (e.g., zidovudine, didanosine, stavudine, zalcitabine, lamividudine), non-
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carrier and a pharmacologically effective amount of the compounds, or mixture of thereof, or suitable

salts thereof. The pharmaceutical composition 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, “pharmaceutically acceptable carrier” comprises any of standard
pharmaceutically accepted carriers known to those of ordinary skill in the art in formulating
pharmaceutical compositions. Thus, the compounds, by themselves, such as being present as
pharmaceutically acceptable salts, or as conjugates, may be prepared as formulations in
pharmaceutically acceptable diluents; for example, saline, phosphate buffer saline (PBS), aqueous

ethanol, or solutions of glucose, mannitol, dextran, propylene glycol, oils (e.g., vegetable oils, animal
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stored as suspensions, solutions or emulsions in oily or aqueous vehicles, as indicated above.
Alternatively, a pharmaceutical composition may be stored in a freeze-dried condition requiring only
the addition of a sterile liquid carrier immediately 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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Kits
[00188] Other embodiments of the compositions described herein are kits comprising the expanded
and/or isolated myeloid progenitor cells, 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
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Q her enbodi nents of the conposi tions described herein are kits conprising
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(Biosource, Camarillo, CA and R & D Systems, Minneapolis, MN). The cells are plated at about
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 mi fresh media. On day 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 trypan 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 vitro cultures for myeloid cell types. A suspension of 6.7 pM beads
(Spherotech, Libertyville, IL) is prepared by adding 4-5 drops of beads to 1 m! of staining medium
(SM). Beads are counted using a hemocytometer and trypan blue (1:10 dilution). Beads are ata
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[00195] Staining for Myeloid Progenitors in culture 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 IgG 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 ml SM,
centrifuged, and then resuspended in 50-100 p! of antibody solution at appropriate concentrations:
Streptavidin Cascade Blue (Molecular 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 blocking antibody, 50-100 ul of CD3-biotin, CD4-Biotin,
and CD8-Biotin (2X concentration) are added to each tube and incubated for 20 minutes on ice in
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Cell are prepared in the sanme manner as done for staining of HSC cells
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Mac- 1, dg;{erg'ed 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 fitrate 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 spores into mice is carried out using a conidia solution containing 1,000
conidia per ml (as titrated on Sabourauds dextrose agar plates). Working spore solution (100ul) is
injected intravenously using tail vein injections into the mice of interest, typically 8 days in the
prophylactic studies, after lethal irradiation and reconstitution with HSC and/or MP. Following
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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 CD8 biotin (eBioscience, San Diego, CA).

[00203] Additional antibodies are used to label MHC markers depending on the mice pairing used for
transplant: H2Kd-PE (Balb/c) and H2Kb-FITC (C57/B6 ) or H2Db-PE (C57/B6) and H2Dk-Fitc (AKR).
Celis 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
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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 m! PBS + 0.05% Tween80 on the

fungal lawn. After gentle scraping the resulting solution 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 150yl saline.

[00209] Flow cytometry. 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).



m nutes, followed by a wash and then a centrifugation for 5 mnutes at 1200
rpom If the pellet is still very red, steps 4-5 are repeated. Cells are

bl ocked wwohoosais7369G and nouse 1gG ( 1: 50 each) in 50ul prwhms2dosn3ssdot o 15
m nutes on ice. Cells are stainted fo# 20m nut.es with the foll ow ng

anti bodi es: Mac-1 and GR-1 phycoerythrin-cyanine 7 tandem (PE-Cy7), B220

a' ' ODW&Q&%%H Q14 ABGhineSRR COFPPEROW @B, bbed.1° (re&msmm@@s (BHRMIRgO,

on & DA b SDPi b SRR 0 G, ﬁﬂﬁtéﬁﬁiﬁé?&%ﬂ BB I Te M
(C57/ Bsajmo(rrmmsbamESo;eesmca@y) @msm @m@eqoxx@ﬁ) 8? é‘oplr”épar ed by
Cen”gwg@"ﬁ wwée%mg&ﬁe@zy.em%ﬁm@m E)Lngfbloiﬂ @qlrrg&dswtdnran&rept avi din

Casca | ecul ar Praobes | owi.n

o b RGOS 1635 e SOIG SHEtE CaeRRTT g POty rdr ol S, 0o | oy
and tescsitsai ned with Pl. Cells are analyzed by FACS. 7.2 Exanple 2. Ex

Vi vo expanded cryopreserved al l ogeni c nyel oid progenitors protect against

o o 07 s o RS RE R o Berk GHERL L LS, il SRAR MGl WbREN o HSC

can béd nal nyel ol rogeni tors ex
vi vo; frametduee bene rodaraw waﬁwwow@latsp\m fopPB@Qn cell§res dBMP“éijt)b%? | B5&RY ¢

neutr%P@Qélgedgng@mﬁ@mLhreig/h@camFm@ngW@Qa,rgaaécabl e to the protection provided
by nyel oid progenltors sorted from BM and shows nyel oid progenitors can be

cryopreserved w t hout _| oss of ackLd 00205 y
xer THEA Tispiasus. Frahosand fome K SRR PRI maie 2o e haI s oa,
di fferpﬁféd B4 Well-plareebora@tingnsmoanvalisgCamigex)shpd@rtaudvihridgeni t ors. CD117+,

Li nn eéz;]'/ep|c%m§tr§@glg|¥cu?yos§&%e) 1% dﬁﬁﬂ'ﬂ%lr{x’@'g&nt) Ond ER8II EXKitHSrg/nfPPdo, 17+,

ntif yamxed oulatlon of
nyel 0|1@n$!rﬂb|¢}é1(i310§¢lgce)"Fﬁ@?’(?f}%l“'\ﬁt%lu@&[)ﬁ}’ﬁﬁ%‘ﬁhI%tglr‘?yﬁgfaf fand MEP) can
be di stédiHait) MbdRs bRl rev@lpanaércaaazlsom affthd reditFh G.reddded bovisy 4@t whigh i on of

L RS LI Bl A S 5 v U 20 e

fresh shows e use progenitors to
pr ot eds 2 mewbnteipien i2e/xhA c:eIISf ICoths 2re Poalyrar fas Mgl resapee OfS@UJé? %IPQ‘T:P& Pt ¥ s, such

gst tNeyeStifodd Ql?oJéSfﬁ eltﬁérngecﬁf'esh of @¢dpr&rarvad dClIJIfﬂﬁadﬂidll‘éJ%re ofyoredenged m;gﬁ’/ﬂ)\li ary

et ween exper | ment s rj e n a
donor sPMPQGFEFBL %?P'c‘?’é’v'”@?ﬁm %‘dﬁﬁg *ﬂ\’)‘? 1%"’68' %avﬁ'p%%%el\%e“%éecgr ed and

mai nt aqUamdatad usifea Retsie aglicourAitt-vivan blﬁe)cfolloweoybsoﬂowswmewélahglyqlsw@ comEmanad| t o,

CA. BALBY rgebz@éﬁa\;w&gs ﬁ%jf G B d SR R & 1|leg' PHRF tolifdabmhrir&fateddaiRer mce

wer e used reci prent mce 6 weeks ol d. [00207] Reci pi ent

mce were |rrad| ated vvlth a Cs |rrad| ator BALB/C reci BI ents received a
total BO2RR]HSL givae tofigBgis gid Progeniters, I3 ordpi{P HeVelP A (IR wer e

mai nt auéaﬁﬂth% g&?lsdie%wa% t&\@érﬁ#atamslelmeb@gswmtsadnacbetmomsengmgrpummmgs
antibiotics R

B f L f
3 o ekeS BB CRPNHePORIEt I SPRTEE R PGP boflemeflEPmtes B‘f“éoz%‘%% “Fungal
i nf ect ihatnst on WSCI Amiimbér of Qlﬁéramt@yfoklneﬂmﬂwr@imswr@f iﬁﬁ‘?@]éﬁaWOt hea)- N been
previ O&ﬁanaﬂ%&ﬁ%E%?F BI*pBlgﬁtﬁ‘ﬁ_ QHhhdued Rliddreliferdtlon 80t chGlowAbifderdiaton)of tas used

to infe m ce
plated HSC, such that over a one week pegod 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 myeloid 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 observed 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™9" 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 methylicellulose plating of single cells, the
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difference in the 30 day survival between the groups that received BM MP cells when and the group

that received culture derived-cells (p=0.5164). Thus, ex vivo expanded myeloid progenitors protect

neutropenic mice from invasive aspergillosis as well as bone marrow derived myeloid progenitors.

[00217] Cryopreserved ex vivo expanded allogenic myeloid progenitors protect against Aspergillosis

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 cells

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 iL-6.
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17+Li nneg/ 1 gate, averaged about 100-fold over the nunber of KTLS-HSC

pl ated under the conditions used. Thus, t cultyre . conditi resul ted
7S IMTIOT Tne prperiores iscitmaiorai SRer peli e st i Ee SRS et Done
mar r owccdsions (i theeasier auitiregwere frazdncat Istorepigre liquidatitraggn Gif) frestngyiddrozen MBe

t hepr ogen LifdhSor} b A2z bySoh HomeRhdist rRbARPINRReNavVe the
expectagedéﬂép%éegggp%qnﬁ%g?@n%f?Vg)t%im\;ghé poﬁ%ntiy;fl (('gat S{F}ﬁot shown) [002?L4] In
addi titeAavire t he various wel | -defined nyel oid progenitors these cultures
al so contain nore differentiated cells, including a small nunber of

rel at i ge320) MRS GITBARHFEEH bQSopldadRMRR medR tRAR LRnmekee ira selum 2A, the

majority of cells, ile show ng. si gns of el 0i.d .conmi t ment_.. .not

t er mi rFRMERINg; mve?g%rgﬁeagﬁgxﬁ%ﬂyng&gfﬁsﬂné ogiianind % re%%‘%%'%@%%?@sti cs of
st em aSwurpradaning mix : ¢E0nstotalf ME 328 nd herws abt@2.EmMmPMSY. G ensa st ai ned
cytospins of a day 7 culture, nost cells are imMmuature, many clearly nyel oid
comm tted. gHw ayrbers of relatively mature nmegakaryocytes are present.

FIG 2B showsibRny t@kth &furdliréd me@ativbyesved) progenitors, as defined by
surface BRriepar®h afetd Bowlfwitbreeltwatet er 7 days in serumfree cul ture.

[00215] Ex Mbsschekipanitesispareboiels pribegeniveier andaiantedop ab twgbrvlune@iher openi c
m ce from icywpsisewatimpex forh Bbgye to Be esusrendesigetiewhieagntin kg thedibSgeni t or s
have bee#. udpet theomigturstiewiel and auifspang epRFrates &t ra9mveraidhlal i nfection. This
exanpl e &holansfeiaial toul §0ferdongeiarse® myel oi d progenitors protect allogenic
neut rgﬁeni c mice frominvasive fungal infections simlar to bone marrow
der i vel§023MIFer thaping geiredsraise Pe216] Reconstitution was performed in
lethally irradiated m ce (BALB/c, CD90.2, CD45.2,H 2d) with 200 syngeneic
BALB/ ¢ HSC rzhliAd vial it 8TQIEANR untiSiha cdntere ¢ modiy BpwenhBesispdndcelByin s@umiiene mar r ow
MP sorted ase@DIMDHar Xkive)pe9", Sca-1 peg cells from C57BL/ Ka, H 2b bone

Rr I oW Or. SRiet@lIsBgly7in vial conteiningdNAse dtaleut eregl| aliquot fredadnitial vigkged cpyitect ed,

by tail wei Ermgidﬁg mm}’l)owpqia ﬂgg%%’ggﬁ%ﬁ 18%ANGS t-galls wails geply rgpking

Aspergi | | usthg fIgw SiPWIBR/EY gpeqa it i rradiation and HSC MP
transfusi4on.3p"1'ﬁ‘éw'b99ﬂ%?ri‘drf€ﬁ'gp%” ?@B@Q%&'at(hbgélz%f\lﬁgg with 15 mce per group
(data not> sﬁ%%rtn). As shown in the pooled data in FIG 3, only 2/15

i rradi ﬂ{l? controls survived for nore than 30 days, confirm ng that the

| et hal [60Z iation dose used is relatively low. Injection of 200 KLS HSC at
day 0 (HSC-rescue group) fully rescues the irradiated m ce; however, only
17/ 44[ od/1/ebo@se nj Day -$41S0rhBS.BAHSC ta initiate MPTS0ltutes (frogenddlols conidia | n

contrist, 34745 nbaye7(A8Y9st Mrat anabee by Bew BM fgezathe Gy WRtCREI 7t Tely | t hat
r ecei v£2i8/2004 in MCM/Terasaki plate).

12/9/2004 Sort BS.BA HSC to initiate MPc cultures (fresh).
Day 0. Sort BALB/c HSC, harvest MPc cultures, irradiate 65 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 conidia of Aspergillus fumigatus
Day 5 to 30. Daily records of surviving and dying mice

2005 Test mice for level of reconstitution starting at 4 weeks
S R "~ | Growth - | Fungus
‘Group - | ' n | HSC" . 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 150 7
G4: no MP 10 200 0 No 150 7
G5: Radiation Ctrl 5 0 No 7




cul ture-derived cells survived the fungal challenge and the cul ture-derived
cells prevent death. Statistical analysis (logrank) show significant

pr ot ect i omolegosatrssoBM MP cel | s (p<0.0001) and cul t ur edercras2asiobssoo
(p=0.0014) when conpared to the stemsells only group. There is no

di scernable difference in the 30 day survival between the groups that
recei[ved BM MP celfctals\nesn and,00he gretmsommao Ire(Nene'ed [cul t&2% derived-cells
(p=0.5164). Thus, ex vivo expanded nyel oid progenitors protect neutropenic
mce f ng] MMASIItMRs mevmddmﬂm" 'svapel1l HES weenrtist froro\BDd &T- ervrededryel 0| d

proge 217 erv,

progeﬂéé 8 Bors Bt st RS GG RGP o WP AR AL RS N BLRS
of t heCalls@ fepfursgmsl t@nadclpam@mscler QFUSmUWﬁeﬁ%ﬁsQ“dtf@Pfﬁ@ﬁt friltes tPUgA (V18R §ereen:

i nf usi ORRe/IbE (ioh@gf Gddeb bby 16 Sl mm@em YEORMMPOES Hrirites. Redusperfarih Oml AGK Use.

The f | d 18
Th?s 2’?%18{%‘”?‘?3 8096t @’@gEP%?HbrigH%bes‘Y'éﬁt? Wfﬁagﬁgﬁwﬁ'g%%@ncte e%? %Sp%ﬁér)iﬁne] VPC.
The stasciag dedesbE0 smouse, titt, WBEtlmﬂBuémthHS@hermO 5puidagasrat IgGXvi vol5

suppl (H%Bf fn% IP@ KB(S)Lf 1%%nuta_socke?rﬂ>% hdu G Bgﬁbfr s@a ﬁnh@ AsiouinhieBsd BALB/ )
e C(il at e

are | ours_apart 2) in ectg&e}an the sarre
day w‘?fﬁn’{’)s‘%‘t 0israbegds{CP} r’rP?'HEowbt#uW‘ﬁQ%Sém hd t?dbh‘m

day 7 1@ beddemnodse Ihdiibeetondea 26uminuted rWésB(IxcRaudpendcpemsqmlrﬂgerltﬂwrumhfnmngat us.
e M oA ATRES 24 ol Phb¥ee 2 NELA B end eﬂﬁ%sﬁwifmvén\éﬁ% @M%ﬁéﬂ@eﬂ@% [00219]

The ex%’eeen nts descri MPc_are cul tured at
sever abutoAGs vesposseiear PR Aligmatively.esgnaredfidielumiriy WaRkipg Wi $481SaIHe st or ed

in i dukgla. nfhﬁér@él@f@hre h)nyfoh%?eléh Mpfyrt@mdv%sabelsemamd 3¢ {no)maretaosi t i on

of MPc were one be ore fr W ng.

[ 0022010 568 O3) PESn un ot SYARI e e % |§%rg%,§§§|pﬂﬂfr%%da%ét%hd¥m

ser um édlle &oro colams &x. unpte ot raice F nudi m1<k5 miegr= ﬂ@n‘"D Ceund ceelgae-cliesesqsar cetsrt s used
a serum.go r & Mabdds. medi a. Serum containing mx @ (150m

t ot al)mvagt Iéhplgggﬁ“@en?ﬁ{rﬁe%nd 22.5 n DVBO. 1. Pellet cells 2. Resuspend
cells in serumfree nedia (I MDM or Xvivo) 3. Pre are a metal bowl wth ice
and wat®224] Antibedye the tuhe of ¥ —and
slow y dropcé' h(28 )éa%:'”vol une of E ropreserv%4 n mx fromaboVe to the
resuspended(%?é 'f ile gently the tube, Pipet the mxture in
vial and pu j’ ee g appar atus 0 overni glqnt40% Transfer vial to - 180
for long stp h . 00221] For tﬁavm ng cultured nouse cells: 1. Thaw the
vial in 37C bath untl retf®@ cont gppsos nostly thaved Resuspend cells in
serum free media (|1 VMDgbar Xvi voko@s2s®i pet cell g:180owWy in vial containing
DNAse, take out small cabki quot t@&oous26ni tial vialiée®l | count. 3. Dropw se
add 10m of Media (1 MOBDBDVEM et €00927h 10% NCS) 1t2©0cel I's while gently

rocki ng B220 E007026
CD4 E008789 1 3200
Mac-1 E005858 1:6400
GR-1 E008723 1:3200

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

what colors are used:

[00226] Antibody Lot # Titer
B220 —PE Cy7 E009142 1:400
B220-Bio E004692 1:800
Cascade-Blue 65A1-1 1:400
B220-PE E007026 1:400
B220-FITC E005965 1:200
B220-APC E011511 1:200
B220-Cy5PE E004592 1:800
Pl 1:1000

No stain



the tube to allow slow nmxing of media and cells. 4. Spin down cells and
resuspend in staining nedia (HBSS/ 2%NCS) 5. Count [00222]1 Totals Il 60 |
11, 000 | Iw®*#6fd@56000 | None i 8,250 | | [00223] MP-cul Puras2008038580+CDO0. 1
| owLi nneg/ | owSca-1 + HSC were sorted $£2rom CD1 17-enriched BS. BA bone marrow
as descrlgbed bfﬂi ow. Mouse HSC |solation- directly conjugated c-kit
m cro i . t kpd l; i I n estle
ana. nEAT S B g e e S0 oo bnd 10
ar ns) Incetatn 91 PR gRMINPEDRIRET. SPNIHUR: i B DIoFRS Y8sPe FRgUSPR ‘;l"ﬁimi ~ 3-4minut . es
%ﬂ I Cseus)éll\é@hl) o steirl withrgretauen @i/2-PE 91880 85 minutes dh &e). sty béntrijiee, Count cel | s.
esuspend in. | ba ~50- nmouse, filter, wash tip and filter
with SHETHEY '“W%&ﬁ?‘ogaégﬁ”r%%?é‘ﬁaggﬁf 50) smbuse |1 gG (1:50) for 10-15
m nutes. Renove 10ul whole BMfor staining. Add 10m | /nouse of anti c-kit
m cr opMRA8] AGDixifatyly Pei0’ HBQ svere Ysed toinifaa HiPegoiveys: TRBERlS Were tiwed ifs ar e
addedy,)s@ A beﬂgﬁ“&)ﬂ BENGRA Kitl, POURRHPRIBD +i5AGmE Pod T ToHgRR IL-8\S 1 daye as
Resuspend cells and tilter through nylon screen final volune~0.5-1
.Om / ABEREA RGN tip and filter nmesh with another 0.5m . Enrich cells on
Aut oMACs, use posselds program Alternatively, prepare Mdi colum by

}[I\B.S hi :{@)2@] %@3 édﬁiel rlﬁéu@é ABCdo NIdeiaPrdﬁiehitoeculmelz L RHOUGHHSY bresomasistont 0 appl y
o colum. Pass ce over . ]

ol unieird b8 e 268 R, R el e PRk ﬁ’%%ﬁé’?%%gg%‘f broh

cel | s nfer@ptoethbunias @l as(Kibt kt-3LL TporenslL6. helpella e cgltuipdter Zdpisrie poiap iRk,

centr 'cg%?{g?de@geg'é@ﬁ? Rk S@kLted Blpardeidn QBinG Bls| pafidd fof O5BLAaNdeis FBOH @D fkiuS

antib . 41 Anti1 bodv Lot# Titer c-kit_ (2B8) bioti 002 :
O .k iatelGapmploRIy 9B NS SIE S B P ABETR AR FEAT L 1o B T
Eggg é%ld&hé&%lldweawgané?&rt drepurityl FoE8 0GDA® blIk400, IGD8orEg®oRRIdara@d CD5
- 1600 EQQ9271, 1: 2 L 1: 3200
N 1 SBRBRHE® 1 RO LHEE LRSS g P uey Y P e SOgpesda T, P00
i nut serilenaattr inadtied émthe pitergesls pfthe plrietto piesent svagoray She s8lsi g iafbeted 108
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 (500ul) 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 500ul fresh medium. The empty well on the 24 well plate is rinsed with 500 ul fresh
medium, transfer this to the same well on the 6 well piate. Total volume should be 1.5 mi 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-Mercaptoethanol (1000x) Sigma Aldrich Fluka Inc. The growth factors

include:
" 7 ]'Manufacturer: CatalogNo™ | Stock: : Use at
Biosource PMC2115 25ng/ul 50ng/ml
rmFIt3L R&D 427-FL 25ng/pl 30 ng/ml
rmTpo Biosource PMC1144 10ng/ul 5 ng/ml
rmlL-6 Biosource PMCO0066 10ng/pl 10 ng/ml

[00231] Cuilture media for 100,000 cells (500ul/well) is 5ml complete Xvivo, 5ullL6, 2.5pl TPO, 10
ulKiiL, 6ul FIt3L. For 100 m! Complete Xvivo use 100 /pl B-mercaptoethanol, 1ML Pen/Strep, 1ML

Glutamax.



cells/m). Stain with streptavidin Cy7-PE (Lot # E006330) 1:800 25 m nutes
on ice. Wash, centrifuge, resuspend in staining nedia + Pl ( 1:1000) filter
bef ore FAUB.208al4736p conp tubes based in what col ors arepusak200508:861

Anti bodv Lot# Titer B220 -PE Cy7 E00%B42 1: 400 B220-Bi o E004692 1: 800
Cascade- Bl ue 65A1-1 1: 400 B220- PE E007026 1: 400 B220- FI TC E005965 1: 200
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ain ntrif e cells, Re p I ihadies (see
2boveyescHhed iBRe AGHVIaS FEENE A ALIES Taarret (G Tty 1 SRR AT 12
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descr i '
cultuhggch %ﬁ@&ﬁrga&ﬁ%%ékﬁgg argagﬁpgqa§ﬁpgﬁgﬁgﬁé%gggﬁggkgyfgﬁphtgipIated
i n 508imM:309ekid GR{1\RE at3:800)Rmd MiEAeassrre Alupahl-440s 8er-1 &PGehhesd Gt
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ex pangélRMv/smviaiidispl) -F358uspéndicers is 81 hedid. 4Plineip (1 080 d0@tock 7H0pl AY'in Hakle. Cel | s
are sorted twce, first on yield then followed by a final sort on purity.
For a°10, 000 bul k sort, first sort should yi el d around 300,000 cells. In a
24 wel|l plate, 10,000 KTLS- HSC are sorted directl per well in 500n1 medi a.
St er i 1[@02831 Briefiysfloacytsehetris anhipsipwrseramaddo dgterine %‘? BiEReneR Ot Sitt

evapor,
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avoi d ferexjestionsg freshl (1g)and Tbeend2d).l s are resuspended (prpet up and down using a
P1000) and transferred to awll on a6 well plate containing 500m fresh

red uﬁ\bo%ﬂli ﬁeﬁg@rng of I\?Igci \h&g cr%ﬁlJreVFérrl/eonlrtﬁﬁ ﬂSC%s Gé%ﬁﬁéili Whi BelBW@rgl  fresh

medi u Tq%al vol une

shoul cinblgzet] b5 fiatv cpemeipedrior todigazing: dn paditign| Sf'ngree‘ﬁ% W 'é't fﬁlfrr@ae RIS €4S t om of

;23 ﬁe%hrh pr&k&wth Mﬁ@eﬁ@mr mrjbwarrdred Tpornd iys)Bbovad Thé pErentage of cals h

addi t lfgrm%]g(féplo%rez wrll be de&armrne gn% V\?e% af?er% aﬁngc Ollhe%gﬁsqperéﬁ&eﬂ@@éo\/&r%dto I'n

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 mi 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 (IMDM or Xvivo). Pipet

cells slowly in vial containing DNAse, take out small aliquot to do initial vial cell count. Dropwise add
10ml of Media (IMDM/DMEM etc with 10% NCS) to cells while gently rocking the tube to allow slow
mixing of media and cells. Add media at approximately 1mi/minute. Spin down cells and resuspend
in staining media (HBSS/2%NCS). Then “rest” cells 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 (i) trypan blue/haemocytometer count (ii) P exclusion flow cytometry analysis.

In addition, single CD117Lin” MPc were plated and cultured.



are stained with trypan blue and counted using a henocytoneter. The

anal ysis data provides information for calculating fold expansion and total

cel I nunmbwo@iosHs€ and MP (CVP/ GWP/ MEP) . [ 00230] ReagemrCs/usesoslassge scal e

nouse HSC to Myel oi d Progenitor cultuwe: X-vivol5( Canbrex Bi o science

04-744Q) supplenmented with Penicillin/Streptonycin (100x) Bi osource
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1IM. P /Lg;crelg 1ML d utanax.[00232] After 7 days in culture the cells were

har ve 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
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formn les W be determ ned cells were
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resuspended cells m(# o f the
cyropr FYRGAEIVED RORAES P Eﬁ\c %'&}'v%o'“fps ﬁgm? s\lﬂgé{rgn %gj fﬁep‘ﬂ%g ey ?Ua, %gwe;ﬁeﬁ
m Xi ngtht lygepupsizeeivify fpesh ot fiezen myeloid progemtors (p=0. 7205) or the HSC- onIy groups |n both

cases (p=0.5058). FIG. 4B is a comparison of the CD117 Lin staining profile of the cultured MP cells

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 typically 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 (4x104
cells/mouse). 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-




m xture in vial and put freezing apparatus at -80 overnight transfer vial
to -180 for long storage. [00235] Thaw ng of frozen MPc. Frozen MPc were

t hawed aswoesavdsbsdobel ow. Thaw the vial in 370C bat h untci/ushesosssoent i s
nostly thawed Resuspend cells in seruthm free nedia (I MDM or Xvivo). Pipet
cells slowy in vial containing DNAse, take out small aliquot to do initial
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(200 ﬂ)e$f8r\feﬂ§i<§)ﬁft9ﬁtnfusm{e needed. The sorted BALB/c HSC were mixed with
culture-derived BS.BA MPc in the desired ratio's and used for injection
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After at |east seven days the vials were rapidly thawed in a 370C water
bat h, [Oﬂﬁcl'@(ll/hié@i aﬂl@qéMcTchltumﬂhvmmd ABgalitbigli The pasose efibe exbefimentfwasve cyt omet ri c

anal y thally
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prior &0 H3emwed BEaRRotsak kvl Adievaht tharggeutdal | enged with A funi gatus

coni di a ? days after lethal irradiation and reconsti tutl on with 200
syngenei ¢ HSC and 500, 000 al | ogenei ¢ cul ture-derived @g eILther fresh
or af tOP2¢4]yiisrsisiywaa mogified fegm e piandard Fnaup grpgmetp 4th @Hﬁrée >4 "§r oups of
15 m charidant desRe Rty eetu0t780KalHSEShr Tedys th Xliioft & suppiTgnief wiaKil, fltiﬂr dpe t hat

of mcer eV|n I or 3 groups
of 15 Fdd % O(t)n% host Eﬁ%b@ﬁggfﬁpgg’letﬁaﬂ)} |£ted gﬂ@ 4@9anduﬁs ép%Hf‘anti

ecelve ure rTg % g itors that
had beriacted on the same day with 5x10° cells from the MPc cultures and 20 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 survival is determined.

[00245] The experiments described herein differ in that (i) HSC were sorted and cultured from
BS.BA, AKR, FVB and SJL mice (i) reduced numbers of MPc were given (jii) 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, irradiate 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




cryopreserved conpared to HSC-only groups (p=0.0329). There is no
difference in survival between the groups receiving fresh or frozen nyeloid
progeni t owe 205#d75%6205) or the HSC-only groups in both caseas¢@s0d35068) .

FIG 4B is a conparison of the CD117 %i n staining profile of the cultured
MP cells before freezing and after thaw ng, and shows that a freeze/thaw
cycl ¢oHg@gogot pffect the CDL I7 and Lin staining profiles. Simlar results
wer e [phgsl Ned T NTedt AickTbrIevePdt rédoRstiiitok&arsind atatveeekot _shown) . [ 00240
Reconstitution with nyeloid progenitors typically results i n short-term
engraftrrent FIG 5 shows reconsti tut| on W|th syngenei ¢ N\
engr aiGroa jemi s ISRAIMBE | AKRHSHEFNT st Eungs nst
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at 8 weeks than at 4 weeks post administration (data not shown Eei}qs[The cells
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pattern aof reco Ut ],QR. thes I Is are
Vpder PRedh MOiRE PRe e Al b depPEs Brlibiecbur AR Cspd BbADBICHY, B 2080
nyel T ) B;2° BRasl 1, €D4hd (CTRldeAPFSTOX'ﬂTﬁﬁeb' 5§@|Q]@1@§F§f ?ﬁ?ﬁﬁtr@ﬁaﬁeé‘ﬁﬁ?fsé?fﬂ’ is by
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tricted t HSC_Ad trati O t hat ,tyred f
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deSC“ fled Qftn lﬁé}GGrLﬁwaldMaCstdﬂ GRS, | ! aﬂ@xhhatel 1 6RAY adiek dndkd dajlect ed
ALB?C HSC ‘and 7BL/ Ka MPc, foll ‘gé fﬁF’{e | enge with A fum gatus

conl d.vzepr%meqéwfor [”dﬁ?m] Eﬁﬂsfﬁ?'éﬂ’eW@PBfeaerﬁ? 1€ rapi dl'y provide
effective protection . FIG 7 shows conbi nes survival data from 15 separate
exper i [Rp4sy BN&BXMHsdlsd‘rtuHeoscms Linij¥etdcad P4 tweds $dted &orh StBALBL naite. 9,000

recons of. t et h y HSC and
250, 0dt S 0b8R, B RlyeE haficsy ThaAiRh Bpfle MLEGo hhedllh SMTERRRIE MO 2
abl e tBS.BAMPFcetht desrel rasialane nese ferimieaign inkedethally dradiajgs Bfé@éc MieF-1 owi ng
irradi atl on by D+3, mce were fully susceptible to infectious chall enge.
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[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 strains, all mismatched at major and minor antigens. Mixed allogeneic
frozen/thawed 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 marrow or derived in culture from sorted HSC. Cultured MP were derived over 7 days of




cryopreserved as aliquots are a clinically relevant therapeutic. [00244]
This study was nodified fromthe standard Fungus experinents with nurine
MPc. The woanebandsedesi gn is to culture C57BL/ Ka HSC f or p¢TaBY®Si0B8sHYi voi 5
suppl emented with KitL, FItSL, Tpo ant¥ IL-6. On day O the host m ce
(BALB/c) are lethally irradiated (2x4.4Gy, 4 hours apart) and injected on
the Saﬁﬁ Xvwomdé&lmt%m@@dliwu ot dne IIMPCFalioviny seen dags @ OQUBALBISC HSC
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cel | s tin€DFharvest.G -1 +, Ter119 +) . Cytospins (stained with May-G
nwal d/ G ensa stain) were made. Approximtely 1.5x1 07 culture derived cells

wer e needed; { or dybinSftd, AMfloiENFRRAILSE ilifatédfrem huyRResatapelbtit stenf edlisr e use.
[00248] BALB/ ¢ HSC sort .in ks ak@bads/+Li nneg/ | cwSca- 1 pos, were sorted from
5 BALB/c mice. 10,000 HSC (200 per recipient) were needed. The sorted

BALB/ qoi#3] Wemen Hbﬂ@ﬂ(om,uhoogdndén@mmmdmaﬂlﬂpmmermarpn@(wwéwe@d ratio's
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g‘ﬁ;rtrgﬁce R Siib oJb%?d:ﬁ@%@@@u@eue(’rh@@é”ﬂc@mddﬂeszetdrwnertfmnusaftaﬂ day 7.

ures, |nclud|n the t art. o | ution
on Sabfamptﬂﬁay%f@swfa%fédw&‘ﬂ hels ﬁﬁ#‘#‘gﬂ%ﬁp{gﬂﬁ RS r&D$‘{ll%:id\?gL g‘%ﬁ{? gﬁe’{ﬁ?nj ect ed,
remai NHE Saniphes ez makilidbor Birghemiep rptedteezsri on of neutropenic nmice by
m xed al | ogeneic culture-derived MP. The results denonstrate the

eff eth.O\ﬁgfﬁﬁ:sree%an% € e HehOeeNR! 1% dhn GehbpreseHifiof MREE EER sdam cells
free or a serum containing mix. For all the research experiments we are using serum containing
cyropreservation media. Serum containing mix: (150ml total). 37.5 mi serum, 90 mi hetastarch, 22.5
ml DMSO. Pellet cells and resuspend cells in serum free media (IMDM or Xvivo). Prepare a metal
bow! 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.

[00255] 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 containing DNAse,
take out small aliquot to do initial vial cell count. Dropwise add 10mi of Media (IMDM/DMEM etc with
10% NCS) to cells while gently rocking the tube to allow slow mixing of media and cells. Add media




grown from4 different strains, all msmtched at maj or and m nor antigens.
M xed al | ogenei c frozen/thawed MP cells from3 strains (C57BL/Ka, AKR and
FVB) and wo 2b@d/d47icbhe cel |l dose resulted in protection wpChaskoososgFos er m
reconstitution (data not shown). [00281] Radi oprotective Ability of

M smat ched Al l ogenic Cultured Derived Progenitors . This experinment used
AKR Ng%pgm@{at@nﬁmwlj@% d({j@mdailﬁzlhfr{d.red\AE‘pemnrestahih@media((JIHBWZ%INEGI:‘NSV from
nouse hone nmarrow o rived in c SC. Cultured MP were
deri vEYSEY&EFAVIRY @8&?&‘5 8??%@&%“& ?%””Q—S&ﬂ%% pﬁﬁ‘@%@ﬁ%’%ﬁg}g ing KitL, FIt3L, TPO
and IL-6. Follow ng seven days of culture, cells were analyzed bé/ FACS to
det er (902561 eHST @q uatucy imivelts: fksks pdeps hweivptiogthiPedeilipireriomgingdge of
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cul t ur@obh BITbSRE tRslcaiPbn ddye bt s1srh VbW @nelg (CBL COveCOAsRAYSD T3, cul ture in

X-Vivo _nedi a C%&%f‘i rHHgg KitL, FIt3L, TPO and IL-6. Follow ng seven days of

cul t uP 1533 Cah EH3F vest ed and anal yzed by FACS to deternine the

frequency of c-kit positive progenitor cells. Cells were either directly

i nj ectjeoRsMBagd: arhabdie bayraderdtae &luriosesl aatafog dZIER-CAAT). 32valiEP-HISR by 726!

i nj ectjon f cultured cells was transplanted that contained 200, 000

c-kit (%%Q?Qﬁ‘g&??%%age negative progenitors. Figure 10 shows 30 day

radi oprotection data fromlethally irradiated mce transplanted with
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are f her” stdined and sorted using a nodified Dak.%g%{ omation NoFlo of a
r equl auffBENFAbSEFgesbI%s CS'E)P%P??"&&%P%@@GW o) § VPO KIS RUTEE] 198 S e used
ei t hercohh&dd 2oz “AhhdTwien pagingsediviator cxlis wigh & regplaf pibdtewiThesettiaes daent aged
CD34-enrichnent or. af + j MoFl 0. Sanpl es are
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frozen using a p rate rreezer. | 54] Freezing of human
cells. Cells can be frozen in a cryopreservation nedia that is a serumfree
or a si90RB9]culitrxignThegbags are typiallgultineth i & S ine¥PALIET ¢ gkt aRE 140& Psi ng

ser um £ant ahBbRGrE N IRFRRRGVAhbRh tHE &indt ne3sésam et aliniing Thedagé 460
total). 37.5 m serum 90 nl het 38 arch, 22 .5 i, VRO sPeld et el kg and

r esus péascPerBgable. by netutalghPemeaPife ANS S CRISETEIOXG RS B SPare & Hetal  bowl
Wit h | @fis/mng 108tas perRilpCihebhgs mayotee wéced dsnebpiishge (i Sewl diasnatey, gaRECKdAPrwat er
and sl %l%a&r)gﬂn @E\Jare dishes (larger bags), for ease of handling and added sterility.

[00260] Sampling: Regular cell samples can be drawn from the bags using 1 ml 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 to 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 0.2ml. 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



equal volune of the cyropreservation mx fromabove to the resuspended
cells while gently mxing the tube. Pipet the mxture in vial and put
freezi ng wppascnmoat - 80 overni ght and transfer vial tecTA880o08s8shong
storage. [00255] Thawi ng of human celd#9s . Thaw the vial in 37C bath until
the content is nostly thawed Resuspend cells in serumfree nedia (I MDM or
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openi REsd Bethé Teton badee YPHasd gontrest dietvaf badis belvihgupiidsighand b[aewgrg]f ‘@49 Pluri ng: The
bags A Bty c L\%{e@%}ﬁg{}fhﬁsé clal ae%%fwrfa ib BSHE Rases? Ll RAEIRS grAatr 1- 20% C2.

The i Yare al t ough this is not necessary for
bag- cwbparemtrdgnSIfYK@taamﬁhWé gas per meabl e, but not water perneable. The
cell concent rat| onis typically 105 cells/m (range: 106 cells/mM to 104

ﬁe: ljs 7[6@164 E rﬁ 13 3fs &ﬁ%ragﬁé/of%nsmoﬁcmdnhdnmFpantnnes dhsineted ihignovdh faserser , can
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are seen. Human MP cultures can differentiate into morphologically mature neutrophils 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 7m! 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 2x1 o*

cells per ml and cells plated at 2x10° cells per ml, or between cells plated in 7 ml versus 72ml AFC

bags



a 1m syringe and invert the bag (syringe down). Renove the clanp, if
present. Fill and enpty the syringe a fewtines to mx the cells in the
connect i ngotudxea7seENpty t he syringe (plunger all the wapcdaspjosasghos nvert
the bag (syringe up). Allow air to noswe up and seal the hard plastic tube

of the sanple port (even partially fill it), then aspire a sanple into the
hece: g Be6hAMBellsf
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vol u m) for harvest and free at day 8. Th e dto
appro>356’i1052ﬁ'50‘@r9d§?t13%'” the gbapsyRiota ﬁ« %glﬂn"%'% ?Qﬁ%eé?etdga c&’r? &pﬁs

m || i @Rer@alays Aversbbrekpanaidd 40-faid (ravibe Be-tildn6Otioldday 4, fol | owed by addition of
40m of nmediumon day 6. [00262] Analysis: Renove a cell sanple as

d bed Ful | o d
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in 35mm di shes i n net hyl cel I uI ose, and May-G nwal d/ G ensa st ai ned

cyt Osﬁb%égﬁ%xa%@% QIEX roggﬁtogaﬁgre%%r@st%dlvy th%ﬁ?%w‘ﬂ‘%ﬁ ROman R8E MMswvdonet er and

trypa Asi on was obtai ned fromb5 sep%ét@ donors.

FIG hpHSRbaes calkys et A S bag withspsuraae FXAKRE Vil DERST 3F G 11A
shows degdrBbd éﬁbloa A&l &2 5, & 16, 131k 15 frevBP eels wetkersiettpd dad platbdin ttifiieatesitos ...

CD34 t h t | 15 |
guppl 2?%5’??‘? %‘%U Wetot? @e??f %P%B%Egaﬁé?&he&lowéﬁ'@ E)LI 15%%%’%%61& VI. V‘CI)'he cell's
wer e aifictencye(dolatiesibidiradéinatis Ri@?@lstlbdé&deéﬁﬂoihﬁ diferenistyrastor egjnias (Breryligis: and

fl askgy. N%C?Jphé%Gdé'raﬁdlédy%sGbleﬁ\%@ﬁraﬂmacyféﬁn@i’ébhég@lG@Gﬂ a@les per nl, both in
7m AFC bags sl ‘anWen'bos i ndi cate culturesmcﬁt gll d not receive any nore
£l

medi urfyanifreryapild W gAY REOGRAYS FRE™FEY I ThEl densities were that coul d

be achieved. Proliferation rates are simlar between cultures growing in
AFC bpe268)%IG.ubB4hess 96 Meieags df totdlinarabes oflCRUIfcelofy faskisg unks)pvhighas thieon . of t he

cell Swgqﬂg%ﬁﬁnc‘g?ﬁﬁs YO&#IQeI J&Entp ['gﬁth%frelétR/E nﬁhlﬁérkéﬁcﬁ@gédaoﬁa%u@%th& he case

for t ase con ras VI ew o rowm ng in flasks and
bags Delative: Strmﬁp@lnglfea%m'hmi@'ég” rymbghhese inpP BrregPin GhY WA W el I's i n bags tend
to gather increases, explaining the greater apparent density (data not

shown) [3 i&ﬁ 264k eﬁhl?hs dcufiired Mb%h@%a?qgéﬁn afe sﬁeﬁﬁ/br@gérf torpopulEmons biRrdietats es and

treat th grow | _in flasks f

5 daySSTEX0INRIGs Fpdiite PN 48 PRAERCT TDONUrosph e 2oBnd PRI 3L, Song/m
TPO angbpliagy srbay ¢ isTD3@WC Dt e dpeorigh Baté) smd Kids papulatien ¢eerneéﬁ‘t’ef@F“vat h factors
(100ng,(,l ,O,%%emtggggg @%‘P'glf“tﬁe apd &%?Qédﬂé %&%’ﬁ) adEhcﬁal deda PBENBs tﬁ@| I's at

di f f erent r trans C}ﬁgg 29 PL (If sgnce. 9
gr anul GRAeY- Cg?é%ﬂmgk%tomw (athoughyo g lpwen dearf) SNhREF %%953@ % g@é‘?ﬁa Human MP
cul tur &ég&m& ;fébif(&ﬁé aBtishal®). Thé Ry ptleoefi GRE4kgDIM Cellsegaipsitieopliives and
racr Opf‘| g efﬂmency ovler tlmeswegrsE ?e%r%{nxg Ed%fa%%t 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-6, alone and in combination on human MP cells. FIG.
17A shows cell density and cell count per ml and FIG. 17B show the total cell counts. Human cells
were cultured in Xvivo containing SCF/FIt3L/TPO and the IL-3/IL-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.



[ 00265] Expansion data in bags from Donors 1198 and 1202. Cells fromthese

two donors were Isolex enriched, sorted for the hpHSC phenotype

( CD34+CDowe)20es8i4mg9t he Dakocyt omati on MoFl o and cryopr eperusdogsosssosorti ng.

The cells were thawed and plated in 71 AFC bags as indicated. Mdium

Xvivol5 suppl enented with d utamax, PenStrep, KITL, FLT3L, TPO and IL-3.

FI G ' gnah fs, daga. Open
{3 7E S 18 St o TERREN Y en? Sl ook BOMS ol

synmbol's i 'ndi cat e« e in r. pags (see bel ow).
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cel | s zpligdnaf IL3d in@¥dsed TheGRinbsrsRECFUbnd ipshie tnamein redaniorpotental of MP Zelisl  ver sus
72m  AFC bags[ 00266] Expansion data in bags from Donors 1176, 1198, 1202
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and pl ?cﬁif%ﬂjalgé éhg&%%? IL’ﬂ:aq%dtQﬁéJ@roq_e?ﬂt&nﬁéirﬁé\ﬁiﬁ@eﬁ%@f DG, tnsué MR1GtoRkMeihenent ed with

ut amex, PenStrep, L, FLT3L, TPO and IL-3. Ftht 14A shows t ot al
expan$PBhination dncrepes the iatal SHBRR's ekgolonyifigineelpdh erfiehe cell's. Initi al
pl ating volume: approx. 4x1 06 cells in 20m, final culture volunme 70 m
per bgge273] MPtaleredultdrd ubdek sRAdE Loriitiom fer H(FEE. @A) or stdags #ideB). &CBBt al of

6.1 4x1 0§ c S re rvest ; ver age

expanate roard PRRe BT B P of S0P ooy oG R Bk AL bitkulp S coff 302

pr ogerirdvain mouitoragirmyerf tomenandicomparad toraestd Adires owiishaiinet fegive G-¢B0PEP  Human
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awe and cultured ipn a static ag wWith.s i vo-
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t he Mkeigtd e divest erdganitoessdf grinalngtqsiratiebhilasmtand sigasats &sCHinsomeinAYan WHBI | ul ose

Lo asafserblihl Rl Bl Bludid RBhd ptbds. |1 Vi Lo FIG 154 shows the

plating eftficiency (colonies obtained/cells plated) subdivided into the
different types of colonies (E: erythroid;, M macrogsya e, G ranrul ocyt e;
GM i [R874) Figh 2N isca/scbemetisrte phresransixaness I dumay MPse te%‘??ﬁ @ng’f’; Pidi cat i ng
how W%Men@% QB89 laltteungplém@noﬁ léfﬁg%?iﬁfﬁni dﬂdiﬁyﬁ KRE B Ncpmzﬁ_ﬁﬂnic;snﬁyamﬁatmmns t he

i ncreas t ot al. nunbers c r . ts ich is the

pl ati rﬁj’?“’é‘?“l"it%?r@%@dﬁvgﬁ%@eqt%tpgﬁﬁ%ael%rlmorggdt}ﬁ?g. Bl\ﬂ: ﬁ‘gﬁgﬂ} % he rel ative nunbers of
CFU go down due to the relative stronger increase in total cell nunber,

t her e [08278] FlGeeaRACS ana@Bis obbare ridmew.and SYEEID loPriEeagialinit of romae dRcur ed MP
and Ch&%&%ﬁhb&rﬁr?&g%&@%rpérﬁ B b HonRPB -G Ofkingsalerd stHRe@iih SHGWMah N FI G

16. Pl shown ar regated on l'ive and |ineage negatjve S.Ils. he

st ar t | GRpgHeRdyte dtechionagelly aﬂ%smﬁﬁ%ﬁg@ndef(%"‘ﬂ%&sa’i“ aﬁorﬁaﬁu ISSUSNAN {1 s
popul alitnt cleski Bes marRiw shoWe highdsetajreb gi reaxgestitutiar, svhizh eamipe intrgased by he
CD34+CD.90t.- gi\é q:upper |l eft), additional data indicates the CD34l ow - cells
make cBFGI '((Eéthough to a | ower degree) and therefore contribute to the
overal | progenitor pool (data not shown). The relative nunber of CD34+CD90-
cel | s WOATGIFUGII3as FACSphenetypt aftthenpunesinfNiRy derivad agleain NODHECIRaRic)I t'ef ni ned

(data got, %r&oﬁ@égaie(a Aet e MR tubecaier EBsAL ke toMealy hfeloid cells and the
majority or the human cells are CD33+ indicates that most cells are committed to that lineage. CD14
and CD15 stain more mature myeloid cells and heterogeneous staining shows commitment and
maturation into the myeloid lineage. At the same time no human B cells (CD19) or T cells (CD3, not

shown) were detectable at that time.

[00277] The foregoing descriptions of specific 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 disclosed, 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. .



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 of progenitors
in cul turwe.20§dd@d2s60] FI G 17 show the effect of |L-3 anaciriuséyosabssne and in
conbi nati on on human MP cells. FIG 16A shows cell density and cell count
per M and FIG 17B show the total cell counts. Human cells were cultured
in Xvj talnin g t 2 it Heddhr 0 eRGédEly) were
addedhgﬁgﬁgﬁgﬁk%%’%%%ggﬁg%%ghé ﬁ%kggﬂﬁéfﬁf#%eﬁﬁg%cell countgg.egéal t hat

| L- 3 incargorated By fefaserice & the Fasre edrt 8§ If paeninviqug) R“BP@E‘?’[?S(B’?‘?E‘P%@"&'°“18 shows a
resul {,5s §lecificafPhiidifiQuapihbicde @ Dayncofpotatee byleferehdes cul tured with IL-3,
IL-6 or both in conbination. FIG 47A (day 5), FIG 47A (day 8), and FIG
47C (day 11) denonstrates that addition of IL-6 increases the nunbers of
CFU and helps to maintain progenitor potential of MP cells. [00272] FIG 19
show t he absol ute nunbers of CFUs in MP cultures with IL-3, IL-6 or both in
conbi nation. Conparison of the total nunbers of CFU from MPc in response to
IL-3 and/or I1L-6. The proliferate effects of I1L-3 and the progenitor

mai ntaining effects of IL-6, these two cytokines in conbination increase
the total nunbers of colony initiating cells in the cultures. [00273] MPc
were culture under standard conditions for 5 (FIG 20A) or 8 days (FIG 2
1B). G CSF was added 300ng/m was added at day 5 or 8 MPc (day zero on
graphs) to the nmedium and the cell growth nonitored over tinme and conpared
to control cultures, which did not receive GCSF (w o). The data shows t hat
G CSF can be used to increase cell nunbers over long period of tinmes when
added at later stages to the cultures. It also shows that our MP are
responsive to GCSF and are likely to be direct progenitors of

gr anul ocyt es/ neut rophi | esm and suggests G CSF in conbi nation with MPc
transplant to increase neutrophils nunbers in patients. [00274] FIG 2 1 is
a schematic to show responsi veness of human MP cells to G CSF in vivo. The
schenme shows a transpl antation experinment of day 8 MPc into NOO SCI D m ce
to evaluate their potential to engraft, devel opnental potential and
response to GCSF in vivo. [00275] FIG 22 is FACS analysis of bone marrow
and spleen to | ook for engraftnment of human MPc one week after

transpl antation and their response to G CSF. Sanples were stained with
anti - human CD45 anti body to detect donor cells and shown are two

i ndependent sanples for each tissue with / without G CSF. Bone marrow shows
hi ghest degree of reconstitution, which can be increased by injection of

G CSF. [00276] FIG 23 is FACS phenotype of the human MPc derived cells in
NCDY SCID m ce. Plots shown are pregated on live and huCD45+ cells. CD33 is
a marker for early nyeloid cells and the majority or the human cells are
CD33+ indicates that nost cells are conmtted to that |ineage. CDl14 and
CD15 stain nore mature nyeloid cells and heterogeneous staining shows

comm tment and maturation into the nmyeloid |ineage. At the sanme tine no
human B cells (CD19) or T cells (CD3, not shown) were detectable at that
time.



[00277] The foregoi ng descriptions of specific enbodi nents of the present

i nvention have been presented for purposes of illustration and description.
They ar e wotweemuessded t o be exhaustive or to limt the ipovarskeosnsgsoot he
preci se forns di sclosed, and obviouslé many nodifications and vari ations
are possible in light of the above teaching. The enbodi ments were chosen
and described in order to best expggaifust he principles of the invention and
its practical application, to thereby enable others skilled in the art to
best utilize the invention and various enbodi nents with various

nodi f \gatit eimeass:are suited to the particul ar use contenplated. .[00278]
Al patents, patent applications, publications, and references cited herein
are expr eSglyd HOPLROLAL et Mocl &l 1 BASRIG teEoR TRoRURRRY nafetboion

i ndi vidual puen cation or pat'ent application was specificall ,%1an

i ndi vinduaamipalian dipetagaseprising: lgeCyitHingrgoRi Hies! B%W%'P%WE‘H@%Q 'amf%%%a M s

cl ai Meghsief vivd-in eulti®t RdiuRf combRMRY 4 Eiibkinetahe p@péLIbctor roigiaTeds eXpaod theor

transiently reconstituyting, hematopoi esi ' - i Si nNg:
2y " CurAPF AEPoENE B e IER B8H FoSBURar S5 e e BAT R A8 plope ORI B T o
ex Vi ina pharmeaceulicely acematilamedenpyiiabiefie) adminjstraioniea s tiewiast f act or mi xture
to expand the nyeloid progenitor cells within said cell population; and b)
resuspending said nyeloid progenitor cells in a pharmaceutically agceptable
modi U sui A MePS ACcRiiRg P SIAMATTinet B RATRPI TS SPorfRd mieBs g

accor giogenitocdlls piidntd said estisperdirganapr i i ng cryopr eserving sai d expanded
nmyel oi d progenitor cells prior to said resuspending step. 3. The nethod
according to Claim1l, wherein said starting cell popul ati on has been

pr evi Bus| y Toe yethod sesopdin to Llaimhevipsimerid eedos erlRgPYISionhat pret Preyivlr’éi n sai d
starti.Agne&drledopul ation is enriched hematopoietic stemcells. 5. The

nmet hocCI according to Claiml, wherein said starting cell population is
purified hemat opoietic stemcells. 6. The nethod according to C aimb5,

wher eign s aiTte pistriotiisecbrdiegatotiro il evhieces saidrsterihg sellpopulativpissgnsiehedD34+ CDIO0+
cells. e%étng}&ic@wgglsaccor ding to any one of Clains 1-6, wherein said

hemat (9p0| etic stemcells are froman all ogeneic donor. 8. The nethod
according to any one of Clainms 1-7, wherein said hematopoietic stemcells
are from a pkwetddtaicdinddolorianewerelo 88 startiflg cdiipeputeticndcbwibebr di ng to C ai m
8, wherein t'heé?l I oglenei c donors are at least partially msmatched at the
VHC wi"em2ioReip e 6*8ach ot her. 10. The method according to C aim 8,
wherein the all ogeneic donors are fully m smatched at the MHC with respect
to eagh othgr. i ' Griffch Bbmatdpoistd efefi ddliSar toktddt ur e
medi u%hi S Eﬁgﬂ%dla&ﬁgﬁgﬁQQT?W%ghﬁgsEod accor d? ng to Aaim1l in which

t he cy3R¥+®%Anael§romt h factor m xture has the

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

from an allogeneic donor.

8. The method according to any one of Claims 1-7, wherein said hematopoietic stem cells are

from a plurality of allogeneic donors.

9. The method according to Claim 8, wherein the allogeneic donors are at least partially

mismatched at the MHC with respect to each other.

10. The method éccording to Claim 8, wherein the allogeneic donors are fully mismatched at the

MHC with respect to each other.

11. The method according to Claim 1, wherein said culture medium is chemically-defined.



conposition SCF, FL, and TPO. 13. The nethod according to Claim212 in which
the cytokine and growh factor m xture has an additional factor selected
from | L-3yolbedds7e0 |1 L-1 1, or conbinations thereof. 14pCThrs20080Bs5d0
according to Claim12 in which the cywoki ne and grow h factor m xture has

t he conposition SCF, FL, TPO and IL-3. 15. The nethod according to Claim

1, whesei n1RRinginBY 8hRidthgRb e irlihichahd &/tokire ah8 glodtterdctbiriRiutehas epanded
cell populatign prior to said resuspending step. 16. The method according

0
to C &ARoBEOR RCUHileA"Y He®i sol at ed nyel oi d progenitor cells are common

nyel oid progenitor cells. 17. The nethod according to Caim215 in which the
i sol at ed i ]| C F cPEogeNi t or

col 1 o151 6. g ool BRI BoRRR 1 g L B o 2 el o
pr ogenfdignaldatiorselgeted frag dicary8c3itlel e Py taTdIaioNseti t or cells. 19. A nethod
for preparing a therapeutic conposition conprising a substantially pure
popul ati on_of ngn-nyel oi L 1s,.sald, net . SiNg. L nmyel oi d
pr ogerft or Tgﬁmegmﬂgg‘?af‘ﬁ’@qﬁﬁ%ﬁ? Qc‘@‘éﬁ%dri‘en(apc%%e%ﬁg?@]@, fa%%rnrﬁgtp%gg% ?%m t he
expandedpasitioh SEEpitl, aPPoandd&id3d nyel oi d progenitor cells, and resuspendi ng
the remai ning non-nyeloid cells in a pharmaceutically acceptable nmedi um
suitable for admnistration to a manmal i an hgst. ZO.E%he rrei}ah%ﬂ ac{%ordi ng
to O d6m 1Jhemeiiter @pcardied to M cMheieim 3l BYIP'H Pogpior R pie R HEM P& m
hemat eReinakd celipopumatva lptisr.to Baid reséspbfdicagtenut i ¢ conmposition conpri sing
expanded mnyel oid progenitor cells obtained by the nethod according to any
one of Clainms 1-20. 22. The therapeutic conposition of Claim2 1 in which
sai d mpel oiTthe pretipdrictadingielGlamd 6 iprhidehaisolpied styelald PIRICTIBTLYIE 2fesPHIM¥el | s i n
expan oflibddnfor 8. The therapeutic conposition of daim2 1 in which

sai d e, progenitor cells conprise at | east about 85% of total cells in
t he expanded cul ture.24. The therapeutic conposition of Claim2 1 in which
sai d myel oihepicda@rict@ding @l dlamcsmpwhisethatsolbed styelaiouigedBysell ateot al cel I's in

t he expangde ul . - her apeutic conposition of Claim2 1 in which
the c r?néj%ﬁgg%ﬁ}ﬁgﬂggg@ﬁ%gm@g?"E'A t herapeuti c conposition conprising ex Vvivo

expanded nyel oid progenitor cells, wherein said nyeloid progenitor cells

are a {g Xt Ufi 1incdl d-888IR§ toccaMAESo Wil B8 Blateamyerld Bogedifor cdilBerd her apeut i c
conposi tion of i i n said expanded nyel oid progenitor cells are

Cl ai m 26, Wgoerg
cr yoprBREEKRT¥FYiefPryNTRidPGeROL PEIBT on nmedi um 28. The therapeutic conposition
of Claim 26, wherein said expanded nyel oid progenitor cells are

19. A method for preparing a therapeutic composition comprising a substantially pure population
of non-myeloid cells, said method comprising:

expanding myeloid progenitor cells by the method according to Claim 1,
removing from the expanded cell population said myeloid progenitor cells, and resuspending the

remaining non-myeloid cells in a pharmaceutically acceptable medium suitable for administration to a

mammalian host.

20. The method according to Claim 19 in which the isolated non-myeloid cells comprise short-

term hematopoietic stem cells.

21. A therapeutic composition comprising expanded myeloid progenitor cells obtained by the

method according to any one of Claims 1-20.

22. The therapeutic composition of Claim 21 in which said myeloid progenitor cells comprise at

least about 75% of total cells in expanded culture.

23. The therapeutic composition of Claim 21 in which said myeloid progenitor cells comprise at

least about 85% of total cells in the expanded culture.



suspended in a pharmaceutically acceptable carrier. 29. The therapeutic
conposition of Claim26 in which the allogeneic nyeloid progenitor cells
are at | emeto@antical | y m smatched at the MHC. 30. The t Irerapeassiosssoo
conposition of Caim26 in which the &l | ogeneic nyeloid progenitor cells
are fully msmatched at the MHC. 3 1. The therapeutic conposition of Caim

26 in zghi C Rrrle oo LRGBS RBbSH IR LRI 2 PH Q8RA s5i8 yEBidl pfogdhifor baRlcampbe@OMTON

nyel oi rogenitor cells. 32. The therapeutic conposition of aim?26 in
whi ch '?aﬁgabéﬂuf Tedfdete crleh SieP*pRuge RIS cell's are isol ated

gr anul ocyt e/ macr ophage progenitor cells. 33. The therapeutic conposition of
Claim26 i i he [0 | i are isolated
magaka%yocﬁh\glmee?%eh{&oﬁoﬁplﬁg%ge%ﬁH:a (')ﬁf:#gﬂhgh m’ge%% %Aér%g% rﬂgﬁ&%y? "treating a human
patient suffering frominpaired hematopoi esis, conprising admnistering to
sai d pati ent marabERE 3BAMYstien EEAMRML bk Ao S@eRTedin@ioldpredyitaRelispivhddiai ms
21-33. 35. The net hod liiccordi_ rg% tf) ICI ai.m 34|, .df urt hﬁor clgrrpri si ng

co- adrieif BYelyq Rrgosnis casate pEpiTe P Aogehglc MyRIRIRINGREY §8%0r di ng to O ai m 34,
further conprising admnistering to said patient at |east one of an

anti vigal CRRAALADBLG 4 B8t 26 URBRINWIG AParidh yBRRGRIGEAlor cagBRUN, 8

cytokiné or a?Pg_r _ [ e nethod according to any one of C ains
34- 36, crygreaseved 8 5iHYORPRAIAIPAPSEM i s under goi ng hemat opoi etic stem cel |
(HSC) transpl antation.38. The nethod according to Caim 37, wherein the

expanded myel Qi d progenitor cells e adm nistere ent.
trans eeant aﬁleg ?ra%ﬁggcﬁﬂg’oﬂé?rh(’gg Iaérﬁgérwé]farnebn s[agjs eégaa'}d%qd %&?I%@%gorggftwﬁ’tr?ﬂlg% %xpanded
nyel oi dispendg@iniatpbermeskltisallyragceptabieiagieer ed concurrently with HSC

transpl antation. 40. The method according to C aim 34, wherein said human
patient is suffering fromneutropenia. 4 1. The net hog)_ ccorcgi ng, to Claim
40, WS i nTSANRIRER SRS Ry ST S1RIT 3P GIRNes IB6Fe myelo CRIAGM X CBISAE wi t h &
t her apgudaspaetRMPARaiched dte MH@at i ng conpl i cati ons associated with
neutropeni a. 42. The method according to Claim4 1 in which the therapeutic
conposi tion conprises at |east one of an antiviral conpound, an anti-fungal
conpoudd anThetherapsutic ¢mpositioragf Cdadimas inwhich4ise allppeneipdd YRR RIESHHLNICR &® O ai m
4 1 i niythishathe & brnaReut i ¢ conposition conprises G CSF. 44. The nethod
according to Caim4 1 in which the therapeutic conposition conprises

GW CSF. 45. The nethod according to G aim 34, wherein said human patient is
suf fergng f renhérbscaanbatytosipensfdlaid @6 inWréchrted Allbdersirouyathihgrogenit@ callsare 5,

wher ei i?olgtg{i goﬁ@ﬁggeq:?%gr}régén%ldw%_ogeni tor cells are adm nistered

adj unctrive peuti c conposition for treating conplications
associ ated with t hronbocyt openi a.

32. The therapeutic composition of Claim 26 in which the allogeneic myeloid progenitor cells are

isolated granulocyte/macrophage progenitor cells.

33. The therapeutic composition of Claim 26 in Which the allogeneic myeloid progenitor cells are

isolated megakaryocyte/erythroid progenitor cells.

34. A method of treating a human patient suffering from impaired hematopoiesis, comprising

administering to said patient a therapeutic composition according to any one of Claims 21-33.
35. The method according to Claim 34, further comprising co-administering isolated HSC cells.

36. The method according to Claim 34, further comprising administering to said patient at least
one of an antiviral compound, an anti-fungal compound, an anti-bacterial compound, a cytokine or a

growth factor.

37. The method according to any one of Claims 34-36, wherein said human patient is undergoing

hematopoietic stem cell (HSC) transplantation.



47. The nmethod according to Claim 46, wherein the therapeutic conposition
conprises at | east one of an antiviral conpound, an anti-fungal conpound
and an anvo-2bant4esebal conmpound. 48. The net hod accor di ngCras@oaionssded,
wherein the therapeutic conposition o@nprises a platelet preparation. 49.
The met hod according to C aim46, wherein the therapeutic conposition
conpr i ks EPR® method according to Claim 37, wherein the expanded myeloid progenitor cells are

administered subsequent to HSC transplantation.

39. The method according to Claim 37, wherein the expanded myeloid progenitor cells are
administered concurrently with HSC transplantation.

40. The method according to Claim 34, wherein said human patient is suffering from neutropenia.

41, The method according to Claim 40, wherein said expanded myeloid progenitor cells are

administered with a therapeutic composition for treating complications associated with neutropenia.

42. The method according to Claim 41 in which the therapeutic composition comprises at least

one of an antiviral compound, an anti-fungal compound and an anti-bacterial compound.

43. The method according to Claim 41 in which the therapeutic composition comprises G-CSF.
44, The method according to Claim 41 in which the therapeutic composition comprises GM-CSF.
45, The method according to Claim 34, wherein said human patient is suffering from

thrombocytopenia.
46. The method according to Claim 45, wherein said expanded myeloid progenitor cells are
administered adjunctively with a therapeutic composition for treating complications associated with

thrombocytopenia.

47. The method according to Claim 46, wherein the therapeutic composition comprises at least

one of an antiviral compound, an anti-fungal compound and an anti-bacterial compound.

48. The method according to Claim 46, wherein the therapeutic composition comprises a platelet
preparation.

49, The method according to Claim 46, wherein the therapeutic composition comprises EPO.



