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

CROSS- REFERENCES TO RELATED APPLI CATI ONS [ 0001] This application clainms
benefit under 35 U.S.C. 119(e) to application Serial No. 601622, 318,
entitled "Methods of Expandi ng Myeloid Cell popul ations and Uses Ther eof,
filed Cctober 25, 2004, the disclosure of which I's Incorporated herein by
reference in its entirety. 2. TECHNI CAl FI ELD [0002] The present discl osure
rel ates to conpositions and nethods for short-termreconstitution of the
hamat opoi eti ¢ system and uses thereof for treatnment of conditions
associated wth inpaired or ablated hematopoiesis. 3. | NTRODUCTI ON [ 0003]
Hemat opol etic stemcell transplantation (HSCT) is a standard therapy for
vari ous hematol ogi cal nalignancies, 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
sources of hematopoietic stemcells (HSCs), but cells from peripheral bl ood
di splay nore rapid engraftnent characteristics and may be nobilized by
treatnment of the donor with cytokines G CSF, GWCSF, or with cytoreductive
drugs. Cord bl ood Imsfrﬁessbrmbﬂdme&mmpwmmhéences of graft
versus host disease but is charagbessezagieReofel ayed engraftment. Prior to
transplantation, the recipient is given nyeloablative doses of chenotherapy
and/or radiation to treat the underlying disease and nake the recipient
suitable for engraftment of the donor HSCs. [0004] Generally, there are two
types of HSCT:. autol ogous and aIIogeneic. Aut ol ogous transplantation

I nvol ves Infusion of a recipient's own cells follow ng nyel oabl ative

treat ment . the risk of ft
s e PRSI RO, 1l 2 e "
chenot hasmg THs laboliBBh D3R ﬁéqeﬁﬁnﬂa%%ss & feﬁotagplﬁéﬂomsgﬁ% Ro %tebﬂ Q%Pt , (r:]el I's

in the reparation, ogous rans

di sease 9t eﬂnﬁ‘%@%ﬁ@?@é"d‘ﬁgd“!@ﬂ@rﬁﬂ H%R“!?B?"s aAﬁ’ Hersdheree!, fé'?"a‘?@ B4R 880¢0n

i nvol veshe digdiairenf Wichdoncorpadieheter byrefefeyid i6 fd drfiretySi Ng a 2 donor that

mat ches the recipients MHC. An advantage of allogeneic transplants is the

acconpanyi ng !EIEHE ed graft versus host reaction that may devel op
agai nst r%/mall i g:.]rnEg“'Echa I IEjH'However mat ched unrel ated donor (MJD) transplants

are als t n af t u eactio t hus
esult 1 IROGATFR Pefg by aes8 el ond BEBOE A Bl PR oufhuieh
conpl i cdhg hﬂﬁ@tfmg@wvate@camm llmy@nf @aimemanw coiitioapasseninfed@BTmPaimdet not abl y
neut r opepiateddBmatopdisabocyt openi a. Both conditions arise from | npaired
henatopole5|s and the inability of the hematopoietic systemto adequately
repl eni s I y differentiated nyeloid cell associated with each
di sorder étgl:;l' ﬂnd t hronobocyt openfa may al so devel op

[0003] Hematopoletic stem csll transplantation (HSCT) is a standard therapy for various

hematological malignancles, and in some cases, is the only viable treatment optlon, particularly when

the disease is refractory o chemotherapy. Bone marrow, peripheral bloed, or cord blood serva as

typical sources of hematopoietic stem cells (HSCs), but cells from peripheral biood display more rapid

engrafiment characteristics and may be mobilized by treatment of the donoer 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 engrafiment. Prior to transplantation, the

recipient is given myeloablative doses of chemotharapy 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 freatment.
Autologous cell transplants minimize the risk of graft versus host disease (GVHD) and result in
reduced complications. Since chemotherapy with myeloablafive 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



from ot her causes of inpaired hematopol esis, such as uni ntended exposure to
| et hal doses of ionizing radiation, inherited inmunodeficiencies, viral

I nfections affecting the bone marrow, and netabolic disorders (e.g.,

vitam n deficiencies). [0006] Neutropenia is a condition characterized by
abnormal Iy | ow nunbers of white blood cells, particularly neutrophils,
which are short |ived and represent th® nost abundant | eukocyte in the
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[0008] Another therapeutic approach involves infusion of neutrophils (granulocyte transfusions) as a

=

temporary measure to protect against infections. Foliowing treatment of the donor with G-CSF or GM-
CS8F, 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 freated 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 (McCulfough, 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 slbling or
haplomatched parent, and the inability to store the celis may limit the general applicability of this
approach,



t hronbocytopenia in the HSCT setting results fromthe I npaired devel opnent
of negakaryocytes, and is heightened by del ayed engraftnent of HSCs,
conplications fromlInfections, and incidences of GVHD. As with neutropenla,
managi ng thronbocytopenia is critical after any nyeloablative treatnment to
mnimze life-threatening conplications. 10010] Pl atelet transfusion Is a
routine therapy to treat thronobocyt opénl a, and Is effective In reducing
serious bl eeding problens associated with |ow platelet |evels. Use of
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or, still nore preferably, froma pI urality of allogeneic donors, resulting
In ex vido eSYMMMRY al | ogeneic nyel oid progenitor cells obtai ned from one
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reci pi eNgomplications arising from impalred hematopoiesls. The Inability to ganerate terminally differentiated

cells of the myeloid lineage in subjects with insufficient hematopolesis leads to a number of life
threatening conditions, most notably neutropenla and thrombocytopenia. By transiently replacing the
cell population assoclated with these conditions, complications arislng from depletion of the
differentiated myeloid cells are ameliorated or prevented until such time as the patient's endogenous
or reconstituted hematopoietic systein can regenerate.

[0013} Accordingly, in one aspect, the present invention provides methods for preparing therapeutic
compositions of myeloid progenitor cells for reconstituting hematopoiesis in 8 mammalian host,
comprising: a) culturing ex vivo a starting cell population including hematopoletic stem cells in a
suitable culture medium to expand said cell population and increase the number of myelold progenitor
cells within said cell population; and b} resuspending said myslold progenitor cells in a
pharmaceutically acceptable medium suitable for adminisiration to 2 mammalian host.
Advantageously, as demonstrated herein, the initial population of cells may be derived from an



[0014] Surprisingly, as further denonstrated herein, the present inventors

have determ ned that the expanded nyel oid progenitor cells of the present

i nvention can be cryopreserved after expansion and still retain their

functionality in reconstituting hematopolesis In a therapeutic setting,

I ncl udi ng granul ocyt el macr ophage progenitors. Al though hematopol etlc stem

ceIIs are known to retain their functﬂonality after cryopreservation, see,
e.g., US Patent No. 5,6004,681, the cryopreservation of their nore
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conbi natdroonsistsressantidlly of expanded myelord progenitor cells cryopreserved ina cryopreservation
medium. In a preferred embodiment, the expanded myeloid praogenitor cells are allogenelc, 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 thae 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 same celis and a full mismatch between
other cells in the population.' In a particular embadiment, progenitor cells that undergo temporary
engraftment (e.g., progenitor cell populations occurring early in the myeloid lineage) are selected to
have a match or a partial mismatch at the MHC while more differentiated progenitor cells have a
partial or full mismatch at the MHC.



Cells for the m xtures may be obtai ned from unexpanded mnyel oi d progenitor
cells, or fromex vivo expanded cell cultures described herein. For

m xtures of allogeneic expanded cells, the allogeneic cells may be m xed
prior to expansi on or subsequent to expansion. [0018] In another aspect, the
present disclosure provides nmethods of generating nmyelold progenitor cells
through their ex vivo expansion in cul fure. In the nethods, cells capable of
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nmodi f i edcdngibntionlofthe prgset imvdrdion. bi ol ogi cal activity to the naturally

occurring fornms. The cytokines are chosen to be active on the cells used for
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and IL-3 while in another embodiment, the mixture has the compaosition SCF, FL, TPO, and IL-6. One
combination of the additional cytokine is IL-6 and IL-11 such that the cytokine and growth factor
mixture has the composition SCF, FL, TPO, IL-6 and I1-11.

[0021] Forms of the cytokines and growth factors are their naturally occurring products, recombinant
products, variants or analogs, or medified forms having similar biological activity to the naturally
ocourring 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 inltial 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
anal ogs thereof. [00221 The starting cell population is cultured under
conditions that support expansion of nyeloid progenitor cells to defined

| evel s. Expanded nyel oid progenitor cells obtained in accordance with the
present invention generally conprise common nyel oid progenitor cells (CWw),
gr anul ocyt e/ macr ophage progenitor cell§ (GW), and negakaryocytel erythroid
progenitor cells (MEP). Thus, In one aspect, the ex vivo expanded cul tures
conpr i sehdiphAntelt3ahms-8i hulist il ghuG-G8F, rOIGM-C8H, lor anajogs thereon Sinsilady randed at
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fold, In the final cell culture preparatlon (e.g., at thetlrre of ceII

har vest) /éﬁj nded culture conprises _a CVP population which |Is at |east
about 0. BYZ1 Ihe stariing cell popyfation is gutyred F@@E@"QW&@%&S"P% exppsioe of MRt 5% and
at | eastpregenitor cel]ﬁ)%daﬂneﬁ Fewels . OEplandad mysloit! probhﬂomlstabtahed inGfé2ddantawigitng her

aspect, ptr&%n EH;J@Q d GWs in which the
GW cel | t gli/tflo}é IS ex fﬂ’%ﬁﬁ@el&g out 0%?89[}?% about 20 fold, about
40 fold, 9’%{‘H @F%?P&%Pf%qen“qfe%tgt@é@omd fma'ﬁafpevtefqrwhtowérqgﬁw@r ca¥el | cul ture
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the exp t I ion which I's at |east about
0. 5% g%ﬂ?%oit% g@%%%a%%%déﬁgwﬁ %‘eﬁta?%u;ig%%%l oof the total cells in the
cul ture. 60024] Col l ectively, the conbined total of the nyeloid progenitor
cel | s i OV Irf anathpr aseect, theuaxiviye expapdedsuliugsicomprise expendesdBNPHbwbich he% at | east
about 4%(0119 6an geptmarti&f i@bﬂdﬁh&ed@t féaét%ottt Mm%@@t@o&{ﬂf/@bo‘a&hd fold, sFIpRufdsHRS 2T abl y at
| east aq 9 ?I 70% % ll&ﬁe erab té %& t aLBout 809% or &g% and
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i sol ated CMP, 1 sol at'ed and i solated MEP. Preferably the isolated cell
popul ation ls a substanti all go pure popul ation of cells. [00261 The cells

descri bel§0% Ceoliastively, e Gomhingd dotal giine wyaiqidpieaenitpr colle intpRbial ¢s!l gyityre
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adm ni stere avenous In
suffi ci éPﬂStat@H'tﬂﬁﬁt"fﬁEtqﬁ'@%‘isétbth%te’tpﬁ'éqeﬁﬁ@%t@r c benefit, either prophylaticatly
to |l essen the occurrence of adverse conditions associ ated with inpaired
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subs equdaghniiuestavailabisOThe skillgd artisan, such as FACS sorting, magneic affinity separation, and

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
hematopolesis. 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 assoclated with impaired hematopoiesis or to freat a subject already suffering from
complications associated with impalred hematopoiesis. In a further aspect, the cells are used to treat
subjects in the HSCT setting, either concurrently with or subsequent to the HSCT.



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

t herapy, although the conditions can occur in other contexts. The cells
descri bed herein are applicable for the treatnent of these conditions,
either as a prophylactic neasure to reduce the occurrence of the conditions
or when the subject is afflicted with 7the conditions. As with the other

t herapeutic applications, cells in therapeutic formInclude expanded or
unex pan {3 7hiyaitropatiazand ¢reombooytopesih be. asKiciated witie ripeiggidrematopoiesis, partiowlade yt openi a
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the conditions associ a o] 0]] es|' s or corrpl i cations
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t he subj ect e nts are
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pr ogeni trarskited drtisah.n t he myel oi d pat hway. These adjunctive treatnents have
the effect of i nduci ng differentiation and mobi | i zation of nyeloid

pr ogeni ndo Qus mnistered to the s ect as
part of t‘ﬁ%gf F rﬁ'ﬁ °Idﬁ“ ‘?‘r%ﬁ"'tor |$% llved (Py¢ Goeh I comBRARS
with other therapeutlc compounds that are effective in treatlng the condlttons associated with impaired
hematopoiesls, and/or complications of neutropenia and thrombocytopenia. In one embodiment, the

adjuncfive treatments are antibacterial, antifungal, or antiviral compounds for preventing opportunistic
infections or infectlons already in progress in the subject.

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



treating or preventing neutropenla, GCSF or GWCSF is adm ni stered
concurrently with or subsequent to cell adm nistration. Another adjunctive
treatment involves administration of EPO or a TPO |In particular as

adj unctive treatnments for thronbocytopenia since EPO induces differentiation
of MEK into proerythroblasts and mature erythroid cells while TPO appears
to induce growth and differentiation $f hematopoietic stemcells and early
nyel oid progenitor cells into nmegakaryocytes and nature platelets. [0031]
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cul t ur e.instO8idrY fofrhdthods oBlaMgheliitet ecti on of neutropenlc mce by all ogeneic
culture-derived nyeloid progenitors. [00351 FIG 4 shows a conparison of

reconst i Tuti ?%ﬁ%@@ﬁ'%ﬁﬂ%g@éﬂﬂ@‘}%t 'n’i cé. [0037] FIG 6 Shows dose

d . 0038] FIG
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cul t ur e-ydged frash dr dMERIetbded, REPTRMNLS Snfyeloid BRGENHoMk tdproBA neltipenid Aidk A At ect i ve
abili ty f Ig:g%l etely MHC m smatched al | ogeneic cultured progenitors and

det ect alf P9% hi meri sm (FIG 9B). [0041] FIG 10 shows 30 day

r adi oprotectl on fromlethally irradiated mce transplanted with fresh and
frozen cl0633] &G L2 phdvtd@erivatiomdf oiyeldid atogeitens om H¥Edn alitdrepr ogeni tors. [ 00421
FIGS. 1 1A B shows human expansion data in 7m AFC bags and fl asks. 9
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[0035] FIG. 4 shows a comparison of fresh and cryopreserved myeloid progenitors.
[0036] FIG. 5 shows reconstitution with myeloid progenltors in mice.

[0037] FIG. 6 shows dase response of protection by culiure-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 mysloid
progenitors.

[0040] FIG. 9A shows radioprotective ability of completely MHC mismatched allogensic culiured
progenitors and detectable doner chimerism (FIG. 9B).

[0041] FiG. 10 shows 30 day radioprotection from Isthaily irradiated mice transplanted with fresh and
frozen completely MHC mismatched alloganeic myeloid progenitors.

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



[0045] FI G 14 shows human expansion data in 72m AFC bags. [0046] FIG 15
shows col ony formation of human nyelold progenitors. [0047] FIG 16 shows
FACS anal ysis of human nyel oid progenitors cultures for stem and progenitor
popul ations. [0048] FIG 17 show the effect of IL-3 and IL-6, alone and In
conbi nati on on human nyel old progeni tors cells. [0049] FIG 18 shows a
results of a colony formation assay of?the nyeloid progenitors cultures wth
IL-3, IL-6 or in conbination. [0050] FIG 19 show t he absol ute nunbers of
CFUs i n [0P43101'@. 13rsheyerrihpiogrephsiF calis im inodn ryeloB pragenitdrsoniturésnand deddbdiaithi on.

[ 0051] FlbwinhZftordions responsi veness of human nyel oid progenitors cells
towards G CSF. [0052] FIG 21 is a schematic to show responsi veness of human
nyel ol d prqogenj.t cells to G.CSF. in vivo. [0053] FIG 22 is FAGS anal ysis
of muse%%ﬁhe‘%ﬁgww&agﬁﬁwrﬁ?m%”@ &#trrent of human MPc one week
after transplantation and their response to G CSF. [0054] FIG 23 is FACS
phenot y p0d5] RiGet4izbomhuniah bxpagsishedataie IRniTAEC Gagd. progeni tors | n NODI SCI D

m ce. 6. DETAI LED DESCRI PTI ON OF PREFERRED EMBCDI MENTS [ 0055] The present
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cherot heyanindngr mal i gnant di seases, or as a consequence of unintentional
exposure to high doses of |on|2|ng radi ati on. The expanded cells described
herein conprise conm t | oid progenitor cells gener ated by
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patient results in short termengraftnent and/or production of termnally
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[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 conssguence 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 nmainly directed
towards I ncreasing the population of HSCs for the purposes of

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

Bl ood 84(9):2698-2903 (1994); Bhatia, M at al., J. Exp. Med. 186:619-624
(1997)). Conbi nations of cytokines an® growt h factors enpl oyed generally
attenpt to cause preferential expansion of HSCs while limting their
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93(11):3736-3749 (1999)) [0057] In contrast, commtted nyelold progenitor
cell s haye_ |i m ted or no self renewi ng capacit and thus culture
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host i s RGLNAAVELS B0k Mahil TrahdbhAlR Wal260-805  B60s; YRMRSRars T &t fehFBNENt
Marrow Transplantation 26:505-510 (2000); Reiffers, J. et al., Lancet 354:1092-1093 (1999}). Thus,
the expansion approach described herein limits the generation of HSCs whlle increasing the numbers

MPs, particularly CMP and GMP cells. HSCs present in the expanded cell population are principally
shori-term repopulating hematopoietic stem cells (ST-HSC), and are generally less than 10% of the
expanded cells, more preferably less than 5%, and typleally in the range of 2-5% of the expandad cell
population. The expansion methods are applicable to cells used in the autologous or allogensic
transplant sefting.

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



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

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

al l ogeneic nyeloid cells may be prepatled from expanded or unexpended cells.
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many advesepsed flremfegmndedadr usakpamisd talist | on of the cells back to the host,
particul ar graft versus host reaction. [00621 "Chenically-defined" as used
herein refergfo {,& medi a of known chem cal conposition, both
guantitatively an qua Itatively, with no deliberately added uncharacterized
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progeni t | nyel ol d progenitor cell” refers to a nultipotent or

uni potenftgerWE’ggléeﬁ?"?dgr cell capable of ultimately devel oping Into any of the
term nal l% differentiated cells of the nyeloid |ineage, but which do not
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pr ogeni tretiplentisdiekeamp spactes apihegerdrt or, granul ocyte progenitor, and
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differentiation potentl he presence ristic set of cell
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[0062] “Chemically-defined” as used herein refers to culture media of known chemlcal composition,

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

[0063] “Committed myeloid progenitor cell” or “myelold progenitor cell” refers to a multipotent or
unipotent progenitor cell capable of ultimately developing into any of the terminally differentliated cells
of the myeloid lineage, but which do not typically differentiate into cells of the lymphold linsage.
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 myelold progeniter cells are



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

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

| ynphoi d progenitor ce4" or "CLP" refers to an oligopotent cel

characterized by its capacity to givelrise to B-cell progenitors (BCP)
T-ceil progenitors (TCP), NK cells, and dendritic cells. These progenitor
cel | s hdigtinguishabledropyotiay celle bY theleditiakntigtiop aptactiet, gnd theipresance ofazhivkderisfic gi vi ng

ri se tosetbftifi@rytes, B I ynphocytes, NK cells, and | ynphoid dendritic
cells. [0066] "Common nyeloid progenitor cell”™ or "CWP" refers to a ceI
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pr ogeni ﬁ@é"z‘ig?ﬁ"'%eﬁ?m@@gm E’)PF'&I%" é‘i’"ﬂ?["ﬂ? Bogenjien Q"’f?i?{?g%‘rﬂ é’l" I s These
progeni tuoipoterd piogeritani bdnahlaewlﬁmatelycﬂewdadingnmmungnemmllytdjﬁerebﬂatedauek capabl e
of gl VioPile lyinpRoid ;ﬁseaaeef&h Qs?'@&lldé béu' fix oéry@r'wpﬂoigwﬁan{cfeeﬁb b@WAIH BOh

megakar yocyt es ranu qmanu rracrophage cells.
10067 DeiHlyeferntais fiorcslacs Haan o Repose i WBEPIS PHHe MaioR foegh. APy morber s
of the ssahmpsiplivos efdymphaid rogeritos amdtdtiagx@hﬂaafrcgeﬂﬁérlcesalb}yweirdm‘aianﬂaadn except for
a smal | (GERE], bfd 6 floblhos bidthEabibkcsct it Rangignet ic Tocus (i.e., a single

gene) congeni ¢ transplant™ refers to transfer of cells or organs froma
donor to a recipient, where the remqr;l ent is genetically identical to the

donor e@¥34 “Gogimon 'SS’PPHQ'F‘ erogeniiercel or G Riseferstoarsgiiporatant esi ichasacteriggddivdts t o
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used forgra@RB‘ﬁ’FFgWWH‘?%@dgrﬁB{m%% q"ﬂénag P??gﬁge“?he cells generated from

expansi on. For instance, the expanded cells maybe produced by growth and
differ er[ﬂtl&ﬂ fGungeric™ tdfigs lortethiirgyl fromOgriginatiigdn) oceingeddniers obthe bartkespetisom t he term
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Identlfle by a defined functional assay or assays. For instance, a
"functi ona? GW cell"” is a progenitor cell capable of wultimately

differentiating into granul ocytes and nmacrophages, where the termnally

di f f er e 0068 &ytakink] refersfto campounds ascompestiions thetinthe oslytabsiateang mede bygsiiaiges.

and affect physiological states of the cells that produce the cytokine (/.e., autocrine factors) or other
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
biclogical activity as the naturally occurring forms. Lymphokines refer to natural, synthetic, or
recombinant forms of cytokines naturally produced by lymphocytes, including, but not limited {o, 1L-1,
IL-3, IL-4, IL-8, IL.-11, and the like.

[0069] “Expanslon” In the context of celis 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.



[00711 "G aft-versus-host response” or "GVH' or "GVHD' refers to a cellular
response that occurs when | ynphocytes of a different WHC class are

i ntroduced Into a host, resulting in the reaction of the donor Iynphocytes
agai nst the host. [00721 "Granul ocyt el macr ophage progenitor cell” or "GwW"
refers to a cell derived fromcomon nyeloid progenitor cells, and
characterized by Its capacity to give3ﬁise to granul ocyte and nacrophage
cells, but which does not typically give rise to erylhrold cells or
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on a celéndﬂirfmmaammpeﬁhmm@glmeﬁ&y be nmonocl onal or polyclonal, but are
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[0075] "Hematopoietic stem cell” or "HSC" refers to a clonogenic, self-renewing pluripotent cell

capable of ultimately differentiating into all cell types of the hematopoietic system, including B cells T
cells, NK cells, lymphoid dendritic cells, myeloid dendritic cells, granulocytes, macrophages,
megakaryocytes, and erythroid cells. As with other cells of the hematopoistic system, HSCs are
typlcally defined by the presence of a characteristic set of cell markers. “Enriched"” when used in the
contexi 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
selaction on the basis of two or more markers, preferably CD34+ CD90+.

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



sequence). Cell markers include cell surfaces nolecules, also referred to in
certain situations as cell differentiation (CD) narkers, and gene
expressi on markers. The gene expression nmarkers are those sets of expressed
genes Indicative of the cell type or differentiation state. In part, the
gene expression profile will reflect the cell surface markers, although
they may | nclude non-cell surface noledules. [00771
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per m . He®@ed iwo'rBetberst enewal " refers to the ability of a cell to divide and

generate at |east one daughter cell wth the identical (e.g.
self-re b ek f hter cell
ool LTI ABRAR, 5 BB BB SRl RIFr SE3aRAIUEN o

self-re r?é‘%?’ﬁg%\@%'fycﬁﬁ‘l’s&ﬁt‘&a syttpricagent or gdtiofe é‘y‘éfﬂﬂ"qﬁ@? ?ﬂ;‘s‘%%sﬁﬁ'ﬁﬁlﬁ@r stem
cel | andnyfvabliation bebagigloh by higleddseccd rytotbtieabehioor thitdl bely éradiatidn that desroydiee nyel ol d

| t th
et 1 r oAU e " SGIThED o8l AGFBirRia AftloonDRT sblbRaGRH Lm0 110 |
that di srpsreévyb'atwﬁﬁw@"éwaa e PP myRloaplatie condHisaing fscrpapnt that does not

completely destroy the subject’s hematopoietic system.

[0080] “Neutrapenia” refers to a lower than normal number of neutrophils and other
polymorphonuclear leukocytes In the paripheral blood. Typlcally, a neutropenic conditlon is
diagnosed based on the absolute neutrophil count (ANG), which is determined by multiplying the
percentage of bands and neutrophiis on a differential by the total white bload cell count. Clinically, an
abnormal ANC is fewer than about 1500 cells per m! of peripheral blocd. The severity of neutropenia
Is categorized as mild for an ANC of 1000-1500 celis 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 fo divide and generate at least one daughter celi
with the identical (e.g., self-renewing) characteristics of the parent cell. The second daughter call may



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

di stingui shed fromlong-term repopulating (LT) HSCs by their limted | ength
of self-renewal activity in culture asays (e.g. approxi mately 8 weeks;
see, Christensen, J.L. and Weissman, |.L., Proc. "Natl. Aced. Scl , USA

(2001) ) .conmi 3] partsdartqifhgenﬁaiign pathwayy Feriexemple; agelf-tegewleg kematopoietisctamy e8ll i on  of
cells bammsmmhwah&@dugm&wm&sﬂrah@am&srdaﬁ RelPgomneitied to diftdréHtibtontd th Or

h e
ol do sc DB GeploREAY S horbief Ry o DRy Por L S Fatael s o
cel | sorantl Hepn(cridbdsion piesiueas tva tavicbter ratlﬁtth&wuwl@se more diffarenfiafasi (ke..gestristed) s bas ed

on presenepnpé. cell markers, e.g., FAGS W|thout sorting, and Including as
wel | i nmunoabsor ption technl ques such as, magnetic cell separation

syst ens Subst anti a ure cell ulatlon refers tQ a popul ation
01}/ cel | 5[0@ %’t?”ﬁ b@&‘?%"@%h?ﬁ‘ﬁm‘e ?e"gl‘?grsé\'d'fs& F%f?’?@rﬁﬁ‘ﬁma‘?‘?ﬂf’ég@ﬁt i ation
pot ent i aellstthad bavedimied, thee sdrmabibehevitl) Gapity fand arbk:lyaraﬁerilzaﬂartth@rb:apﬁcity i65- 80 %
nor e pr edif@f]eﬂ@dtéll t@tcalis%ﬁtﬁé m%]&&'%nc gnﬁB%n é’a'aQ ﬁécQ egﬁsﬁlg@&h |la|?gat§rfm about

950/6 of e ce
" subst arfPReRYIFIRE fh]) HSCHhY “‘%dﬁlfﬁ%ﬁ‘%‘h"f SP'&F&?\@J %‘5 'rpwurpafﬁ%(e %of cel |'s that
cont ai n dpproadmateip & weekspsee, Gidtengan of le aabiVgisdremgdiL., PranNatbacdd. 20-B83% nor e
preferat&dﬁ)fewer t han about 10-15% and nost preferably fewer than about 5%
of cells thgt do not display a specified marker characteristic and

d| ffer ent lation potential under designated assay conditions. [0085]
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sane spdéingebeledantibagieg), gr@nerwia:@ﬂcplgs bpgtgien p@aqmce Q‘aﬂeﬂ iﬂelihﬂlarﬂ g/ Rﬁqsrwﬂh@% pect to

ant i genssoflihg, aRME IR 2l infnamséUs&aﬁon tebhRGRs sioR @b WAL, rhaiRdticicirdepirdions havi ng

mat chi ng %/HC types. Thus, syngenei c transplant” refers to transfer of

cel l's orY8fB4ns froma donor to a reC| pient who is genetically Identical to

t he donor. [0087] " Thronbocytopeni a" refers to a | ower than normal platel et

count, Ja0k4] &Substartiatysputetal perlation” refddtos pdRlidlion oitvalsthagny @speciieizel o i ncreased

I Ot t i Ny m.gtegﬁ@aﬁ&%t@ﬁo%oeﬁtaﬁnm rasala\ﬁod? @@%&f&abw%&ﬂa%utarl y at
evels ol .a

pl at el et l.on occurs when

pl at el et’s89r% "‘.P@ pr?fﬁi?'P'Y Ftr“?ﬂﬂ WP%QQ%, %ﬂ ”};?Pt pfﬁef?ra@f %trleats%ﬁbémtgﬁér?f R Ells

repl eni shakigup g totas gellkpapylatoyt Ssus, alsubatabiaty pupoest ipapulatiary’ refers td 4 pdpuiationei t her
failure estructlon
50s8] ?Ie:erlllg é@%ﬂc@}.t‘é&: F&Qr‘?&koﬁt?%jpl‘%?eréb[}%?e%‘éﬁaﬁo%{ ﬁy-ﬁf% mo%trﬁéf%blg

nenber s f@yerdiap ﬁ@(”é?ﬂ'ﬁ@‘péﬁq raest preferghly fe"fﬂjf‘i‘ﬁ'ﬁ\a@ﬁtﬁ% de@Fﬁthaf%Bﬁﬁﬁ'sa'ﬁﬂa SWi ne

human angedfied MakBzeharactedistic and diffetsmbgiom potentialuades pbsigntited assaf esnditiore. t r ansf er of
cells or organs froma donor to a recipient where the recipient Is a species

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

[8086] “Syngenelc” refers to deriving from, originating in, or being members of the same specles that
are genstically Identical, particularly with respect to antigens or immunological reactions. These
include Identical twins having matching MHC types. Thus, a "syngensic 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 glves rise to increased clotling 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
Expansi on [0089] The cell types relevant to the present disclosure are those
of the hematopoietic system particularly hematopoieitc stemcells and
cells of the nyeloid |ineage. Descriptions of cells herein will wuse those
known to the skilled artisan, with the understanding that these descriptions
reflect the current state of know edg® In the art and the invention is not
limted thereby to on t hose phenotypic markers described herein. [0090)
The hend@sb{esm efwbhosltaéﬁ%é@t rete thandeyr replanishinent by wegateryedytem Subhisocgtagatal e of

sel f - r engayabsult e aliifer falh@siitetst byh@@siD¥ndidi RicioadtRirdth bipldidetAedRictichse under
perm ssive conditions to all cell types of the hematopoletic system HSC

sel f - refers o the ] t n HSC cell to divide and produce at
| east 0:1@“@’1 ‘WP%?“GIEJ fers g ?er?i]“['#é 'éa?ﬁ% %8? . ?W%ﬁﬁ“ﬁeﬁﬁc’f&fﬁg?’@?%ﬁ? Sati on
pot ent i &.g- dnurren BIRITodenk Aymansand gwing, hugiayangi coimpgizee sta: iAdsenogereidiabspanttl HSCs.

Sel f-rerreréelto Ranate} &eals%r& Ifrah\ealdoﬁ&ltu&eciaamwn%ftﬁeersﬁﬁédt RlBecigat em cel | s for

repl eni sf pol etic system The narker phenotypes useful for
i dentii f E—fg&th%‘fp ﬁ@o{ ‘hose commonly known in the art, For human HSCs,

t he cell mar ker phenotypes preferably include C0344 CD38 CDOO( Thyi f Lin-.
For nouse HS@2 alekXypupland Sowredd of Owlis foe Expinslont ype i s Sca-1' CDOO# (see,
e.g., Spangrude, G J. at al., Science 1:661-673 (1988)) or c- kit' Thyl Lin
Sca- 1* ([6689] The tslldimes ielevart todhe presint didclosure dreWesé of iklHebatopGidtic36her(,1998) ) .

Aliter ”%kaéxﬁarlﬁ%alﬁﬁcﬁéﬁ@5@m%&%n&&l?%ﬁ@§4%a%ﬁéglg%g amas bAER .ﬁeﬁwm at al.

Proc. Net? A 8-23 1999 Yi n at Bl ood
90: 5002-U5% egeygoyn tedte skilledartisanywith dendersiansing thal hesq ]‘°"FIS@§C‘ $ieve rise to
conmi t t exdrrény slate@f khoatedgn/e theiad apd thg Emerttion is oetlhin&ed tHaehy3eoniyibosei phermopiel t t ed

nyel ol d kg fi&lhs refer to cell popul ations capable of
di fferenﬁrggtaf%&@nt o&gny of the termnally differentiated cells of the

nyeloid |i nea e Enconpassed within the nyeloid progenitor cells are the
common 89U iThe pererienrieticaiteny ealis @*S@d;me)p'unepteéstpmsﬂgmsﬁbie@ﬁsqifﬂw%&aeﬂ Pifed by
i rr:c ted onaraaaﬁtesw their dbtBaYGile ARG pymidive Whtiilﬁdihslt@alro%m@bésﬁ)fﬂlfe cell division
to form en
megakar yr%@;%{ag%ﬂ&%%%%%&%ﬁen ldgfgrgeh%‘% g?"ﬁ)i':% §Hﬁlén sef’@&r’g'ﬁ mduoea(':t I'ls
refers t'e%t:@!leldgughtelﬁa@l V(ihéieﬁg@e 8elf renegial gng ﬂtﬁ‘ﬁeﬁt@t'@rm&uﬁaéof@a%ﬂ'@t isd@" |'s,
tnel t her dikﬁslidM'gﬂv@Qﬂd%&VQdcﬁtlbﬁhl Asts. ssf@rraﬁe?vbu ;mma@é @cmmlel soueé oi lhﬂlff@t%ﬁt%t&!k06| !

ype, n ra er Lay er ¢ mar ker
phenotyptel,\eé'n %gg’fﬁf’ %]mep{]ogﬁ}e%wnﬁ %W |"hcl ﬁ@grkﬁrh%‘%?@ "known In the

art. Fo rldGDNIE’an HBCs with be rase gemmonly ghawn in theyart. o hurpamdifGst the pellimarish aract er i z ed
by the e@ﬁl@fé%l&ﬁlﬁl&lu&e &bi4* Bhag @Bsd{fltﬂy)l *Clal @or (biRe HACk Bin3kémnpl oe‘ﬂ Li n*

g furth K t FcyR 127). Th
A i b A o S el e
expr essikghThyf Uneﬁclaér (see, highida, e Btiatiel. BRR (vest. ADNE):9GIDBEE (18B)). Pdieinathe HSGr - 1 and
Mac- 1. FRgrcdrdBuck 8 éléehyée &Hmeﬁésbgsee StdriSetGE| Arodd AR hedd 88 deB1el23

o o e ER RO g . Bt o ¥ R EAR bR i on 1 5 al so
characterized by the absence of cell markers (€03, CD4, C07, CDB, CD10,
CD11b, 00%1) H8D% Qive (#8216 confshifid lyraphdid CD2igetald prigaitoricgllsi A8 asedfherein commiited
myelold progenitor cells refer to cell populations capable of differentiating inte any of the terminally
differentiated cells of the myeloid linsage. Encompassed within the mysloid progenitor cells are the
common myeloid progenitor cells (CMP), a cell population characterized by limited or non-self-
renewal capagity but which is capable of cell division to form granulocyte/macrophage progenitor cells
{GMP) and megakaryocyte/erythroid progenitor cells (MEP). Non-self renewing cells refers fo cells
that undergo celi division to produce daughter cells, neither of which have the differentlation 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-
19 Lin"® and further characterized by the marker phenotypes FoyR"® IL-7Ra™*(CD127). The murlne
CMP cell population s also characlerized by the absence of expression of markers that include B220,
CD4, CD8, CD3, Ter118, Gr-1 and Mac-1. For CMP cells of human origin, the cell population is



mar ker phenotypes for various nyeloid progenitor cells are described in, for
exanple, U S. Patent Nos. 6,465,247 and 6, 761, 883; Akashi, Nature
404-.193-197 (2000); all publications incorporated herein by reference In
their entirety. (0092] Another committed progenitor cell of the nyelold

| i neage i s the granul ocyte/ macrophage progenitor cell (GwW). The cells of
this progenitor cell population are cHdracterized by their capacity to give
rise to 8@anulo tes (e. basophil s, eisinophils, and neutraophils) and

nacr ophage@cteigedpy Gp34 9'8?%13% thes gharaciedepd by 9 EHaren phepelypes CD@P@-’@B@&
sel f - r eneOSRATE e htiyian QUP celipofilVition Blao cicdnatenedddlyitifotbsdnte biil fakker

phenotyp t rine GvPs
al so §D§e>t<;‘5?eésbs7|( %?1 %IEQ%SC%Z@W% E@ﬁéﬁ%%im% and CD9O.
Human GVP?“%{PBB‘EWB?SJE’W@F?“E@HG'B‘Q Progenitrrelissie drsaivst inplor example, U.S. Patent

CD34' CD3ms0a 4524 ThrdbERA61,888juakashi, Naldry 40¢] 19310D(2Da0); =il pebliastdnsih@epotdidl act eri zed

by the CH4, CD7, CDB, CD10, CD1l1b, CD14, CD19,
%61%88%&%@%%?@@3] Where rel evant to the discussion, the
negakaryoc telerythroid progenitor cells (MEP), which are derived fromthe
CWPs, ar @Ogﬂahnatberepmmé@d Brpgerier gell ofAlisrweloidipeash isthd sranuiasytpimermaphagat o
co mkt t eﬂogemﬁ UACKPY: Wh@ c@lrs%ﬂlalpidabmtarﬂ;(éﬂ SJp)aiahHrFHréicr@Fdé&ﬂiufdtbi? thel Bdpasity Mat ure
megakar ygeyt es are ar.e sors for for on of
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cells ar@omrm@itfed@memr elisBMPs éedk salfyeriewall capasitio ddumine BMPsetel s t hr ough a
pr ?c ess élﬁ&lﬁ‘ie%SGy mama%w;h&ﬁﬂc%t“ KCDﬁWbchLH tigBRE[0H16) |Urﬂpf@r6naaﬁ°’ekl nt o
mature r rker
Phenot y RS EHES ol fef poratpod o ﬁ%ﬁgpﬁﬁéﬁﬁﬁbﬁé Cbeed apel:
phenot y pgndRcINPsGrashdragieBzud by thelmarkeepHeRRypedini34 1eRas! 6D 125m SDAFRA" all-lvman

char act egiyp esl &Mulétiaﬁs ﬁ»@ﬁ@&&%rac%zm&mraﬁseﬁge?&ma% cidPBpa, €87, c@(c@ao and

C090. An r type f mouse MEPs is'c
Sca- 1" ﬁé’ﬁ% c EBE%ﬁ I\/EPs are characterized by marker

phenotypes CD34' CD38 CD123n ' CD45RA’". Human MEP cel | popul ations are al so
char act e[i023dvizye folaeantidsiendisusionnthe egakarfidodie/efioid frbFanitésioR)s (FERDwhi€ED11 b,

CDLY,  COL P B, 4028 y D B4 ioni 5 bRl 00 o

cells in t e nea phage
progeni t '&BPQE*‘WER arogentok %"dﬁﬂﬁ‘@‘é‘ﬁ P@Qﬁ”“""&ﬂ@ UPVWWEPWG@%?{P PQ!YP"”@eHﬁw ul ocyte
progeni t Pt areRedufsoRifa fermatichal plateiBech ddyelbphwintal odeadiebiliyd byahdinbdpeiehit | at e

ot VAR A S B SR 1
cel | s ofby QM'@OWF cﬁn@ulpmﬁtela(g@‘ere BH"t? egaredgd hlepdiogls. MuakMEDDEGt e progenitor
g eH (IVK&Dat ratctemiaaey e?lrﬁaﬁkeabﬁeno@m?ﬁ‘taﬁd ILZBg " ®ahdtririef champ@kiiet b maﬂk@r .

i fferentiate der e nera
ot ot hetHepiyies P i B, g VS Sl befons TR QoS58 By Bl s MR 0,5
For the ¢fymasies 33122@ |Q%a§'é3 B3y @Fo‘rm\‘!d ¢12a9. Wﬁb@i@#wmﬁm@éﬂkﬁftmﬁm@é?fw mpeseers to a
cel | cappbpgis ekit**dichi1er predaicoRg™ionBe ™2 MimA Wh@ak%éﬁﬂ&'z&dbﬁhéﬁrﬁéﬂr enti ated

cells of th | mpassed t he | ynmphoi d

pr ogeni t " @Eegng‘fﬁFh 8@%{)%5% 3? r%%e“ﬁw{’?ﬂ“ia EFES %L a cell

popul at i eharacterized by the absence of markers CD3, CD4, CD? CD8, Cb10, GD11b, CD14 CD19 CDZO,
CDS6, and CD235a.

[0094] Further resfricted progenitor cells in the myeloid lineage are the granulocyte progenitor,
macrophage progenitor, megakaryocyte progenitor, and erythroid progenitor. Granulocyte progenitor
cells are characterized by thelr capablilty to differentiate into terminally differentiated granulocytes,
including eosinophils, basophils, neutrophils, The GPs typlcally 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 differentiaied megarkarygcytes but
generally not other cells of the myelold lineage (see, e.g., WO 2004/024875},

[0095] For the lymphoid lineage, a “committed [ymphoid 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
of cell division to formT |ynphocyte and B | ynphocyte progenitor cells, NK
cells, and |ynphoid dendritic cells. The marker phenotypes useful for

I dentifying CLPs will be those commonly known In the art, For CLP cells of
nouse, the cell population is characterized by the presence of markers as
described In Kondo, M at al., Cell 9%:661-672 (1997), while for human
CLPs, a mar henot ype of CD34' CD38' CD10 |L7R+ g e used (Galy, A at
al ., | mifRnie 'v'gpw%%w §a4 iy hegeretop lymghoid proggnitor oplfg(C U% 2 gl ReRugsfion

69(4): Zlmam’@nz(eﬁ 99 Brnijed opudpkself-eeinkwa saganitydxpaiantiecipiine eficall divisioretb ermeice. [ 0096]
A summer yme{ocRé 8PS rﬁ&%kﬁs@nﬁglchnssukwﬁ%nm'ﬁﬁ&.éuénamer gl (thghmpRerT 20! €

bel ow, ere an r oxi of stal ni own by the

cell col PJT"’;“’W?SPPF‘é“' 05 [eaiitying (H;Pe wilibg Hoge,eammanly k"%’t"e{“ e sy, FerichRcelgohy

i ndi cat emousaythé eali@bpiddtion i ichgactenidedtiyithe Mesecelof thakes @s dasoilbed recbnad, ®1. e  hi gh
t ai ni l agf{; WP Sca-1

il ﬁ![ mCIrI])% Icglg’?l E*%%Eg@%i vfl:‘f’ophum % él'é%tip {QDC%%%:E*I\E@ Sca- 1C(E| n2

CL116132 L@Bmw "Seq’(% ¥ fyelel Mrionusiys 3:459-4T3 A198Bs Al IGebal., inf.iJnffemategls,  CD4,

CD5, CDBg9(H22D22631990)); sublichtions TchipdrStel hérein bildfrencdX4, CD5, CD8, 6220, G -1,
CD90.1, CD127, TER119 [0097] A summary of preferred human cell surface

k ' ded t f
stai ni ngl®PRE %’W;E‘h@gﬁ;ﬁ% "ite %ﬁ%ﬁ&%ﬁ%ﬁ n:iwﬁ%‘z g:ltr'%? E;:Z?h B5Paf cat es
no st ai #fprayimalts i igr of ptainind ievels isshovabylitecell colars: e (vhilaindicatgsan

| ndi cat e&aih.na qgmaﬁgl Rattd oW 1ed8) sBinfil '&hé‘ﬁhrk %(g@lhéié‘ate% infisttneliata br "s'tahlmﬁd“ CLP r

; Pul t 4Q CD381C090 Lin M C3+4 Lin2z CW 0O
CDYO0 L| n2 ~C CD123 GW 034'. { CDAO0 n@ CO45RM ; "CD'1 3 I\/EP cbh34 " .,
:.-. C090 Lin2 CD45RA CD123 L| n_1 CD3, CD7, CD8, CD10, CD11b, 0D14,
5¢ 4 goms LirGD4 BEEEEMD10, CD1lb, CD14, | CD19,

— v

Hin2 CDIS2 . SO I g 09

Lin2 CDRBaoR k| A%, | CD9

Lin2 !

Lin2 o

i fhrs ), e
Lin1: CD3, CD4 CDS CDB B220, Gr-1, CD11b, TER119
Lin2: CD3, CD4, CDS, CD8, B220, Gr-1, CD080.1, CD127, TER119

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

Table 2
HSC D% Lint
cLP 7F 2 9. JFCEA0. = " | CD38/CD90 | Lin
MP Tz '
CMP Lin2 FCOASRA, 1| CD123
GV Cn2 CE!45RN o «Icpjfzs F R
MEP Cinz ChasRA— [ooim

Lin 1. CD2, CD3, CD7, CD8, CD10, CD11b, CD14, CD19, CD56, CD235a
Linza: CD2, CD3, CD4, CD7, CD8, CD10, CD11b, CD14, CD19, CD20, CD56, CD2352
Lin 2b: CD10, CD11b, CD14, CD19, CD235a

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



[0098] Nunerous other suitable cell surface markers are presently known to
the skilled artisan, or will be identified and characterized I n due course,
and such markers will find advantageous use in the 19 nethods and

conposi tions described herein. For Instance, several additional potential
nmurine markers have recently been identified for the various nyel oid
progenitor cell popul ations based on Hrray anal ysis of nmRNA expression.

See, e.g., lwasaki-Arai, at al. J.Exp. Med. 197:1311-1322 82003) Akashi, at
at. Nat uneiogand Fomposiiiony deseivpd h@ws;«affﬁbtnétancetsea?ra' sgditjonalpetentiad My 147 (2002) :
Traver, nedrkefd have Bbenglb&: :cﬁaatYﬁeB%th(aBQiaﬁs) myeficBsBdenitdt icelBlopulBionobbsé®dn 383- 390
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unans, | ce ot
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[00101}) Celis 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 bene marrow cells are described in Sutherand 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 obtainad by puncture of the umbilical vein, in
both term or preterm, before or after placental detachment (see, 6.g., Turner, C.W. et al., Bone
Marrow Transpiant. 10:89 {1992); Bertolini, F. et al., J. Hematother. 4:29 (19985)). HSCs and myeloid
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to the higgie cesiaticd\@ienis e Balsed SDIdRERFURES (V€ @fowactm Hos@B) hiszat i on,

i ncl ude, "mobllize HSCs and progenitor cells, and are usefu! sither alone or in combination with cytokines. This
mode of mobilization is applicable when the subject Is 1o undergo myeloablative treatment, and is
carried out prior to the higher dose chemotherapy. Cytoreductive drugs for mebilization, include,
among others, cyclophosphamide, ifosfamide, etoposide, cytosine arabinoside, and carboplatin
{Montlio, M. et al., Leukemia 18:57-62 (2004), Dasgupta, A. et al., J. infusional Chemother, 6:12

(1996); Wright, D.E. et al., Blood 87:(8):2278-2285 (2001)).

[00105] The calis for expansion may also be subjected to further selection and purlfication, 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 celiular markers specific for
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are not limited to those employing specific antibodies, and may use nonspecific adsorption. For

example, adsorption to silica Is a simple procedure for removing phagocyles from cell preparations,

[060107] 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 antibodles 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 ireatment or immunotoxins to remove
unwanted cells.
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perrmt acceptance of allogenelc or xenogenslc cell transplants. A useful animal system of this kind is
the NOD/SCID (Pflumio, F. st al., Blood 88:3731 {1996); Szilvassym S.J. et al., “Hematopolstic 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 (Shinkal, Y, et al., Celf 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.@., marker phenotyping) typically
by FACS analysls. Detectlon of markers specific to the fransplanted cells permits distinguishing
hetween endogencus and transplanted cells. For example, antibodies specific to human forms of the
cell markers {¢.g., HLA antigens) identify human cells when they are transplanted into suitable
immunodeficient mouse (see, 8.g., Placibello. W. et al., supra).
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Li kew se fact rs Fei.r ur al @1 c% are also co unds

ypi oal | JORR Eotle eren Tatious bviy SRS PEY FPIR JRogyprs chosen o Sxpahd
populations of commiited myelold progenitor ceils, such as CMP, GMP, and MEP cslis. Since these
cells have limited or no self-renewing capacity, the culture conditions are chosen to support division of
celis 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 (Le., IL-15),
IL-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 biclogical 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. 1891 88.5809-5813) a synthetlc hybrid



and differentiation of cells, whether the cell is another cell or the cell
producing the growmh factor. Like cytokines, growh factors generally act
on cells via receptors. Reference to a cytokine or growh factor In the
present disclosure, however, |Is not neant to be exclusionary since certain
cyt okl nes have effects on prol iferation and differentiation of cells
similar to growth factors. Hence, the ¥escriptions of specific cytokines
and growth factors herein reflect the state of know edge in the art and are
not neaproteinof EMAESF andh b-% Eppi-Lu,tlh ietal.dixs.deosteh. 4995130118811 134riL-BHe6 expansi on
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appar ent to t he ski arti sa nmet hods.
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down-regul at1 on [é 848 tivatjon of ot hel i al
cel |'s and7F3ARIN 6159918 &3t (Agsesion Ng, a1 13890 8 Q?ﬁyd@f?'rr‘ﬂg(““e f"?fs'ﬂfﬁ‘ﬁa'secr etion,
and f eveGerbmem 1285289 [1993)); bavind (jeanf SE.iNkieh dsidsRasr E5905A- 9054@7%8]0, fadibes uct ur aI

Si i1 ar iogeie, B€! 89, S0P BRAnAL YRR oo dndRAEHCR oL RSOl dhy s (Sce

e.g., Prie 989)).
Perti nenf® TQ?‘W h@g%)thm@ ('H@'F'b G- pll{ Nafurp $15: %(@Hﬁ)saﬂdyﬁ%‘éhﬁ'}} h”'ﬁ%br eted by
macr ophagvses) QRYal\W. Bivl. [dhed. 262231 176MD1 1800087 Valine of @1 5varelddapribediny mat i C

cl eavageBgrLschi. D. et al., Frontiers in Biosclence 1:270-308 (1995)). Varlous recombinant forms are also
available commercially {(see, £.¢., human IL-17, Promega, Madison, Wi, USA; murine {L-12, Stem Cel}

Technologies, Vancouver, BC, Canada; and rat IL-18, Chemicon Int., Temacula, CA, USA). Variants
of IL-1# are described in, among others, Gronenborn, A.M. et al., Eur. J. Biochem, 161(1):37-43
(1986); Antonl, 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 Letf, 223(2):294-8 (1987)).

[00117] I.-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 (ses, s.4.,
Wagemaker, G. et al., Biotherapy 2(4):337-45 (1990)). Amino acid and nucleic acid sequences for IL-



precursor proteins (pro-IlL-1a and pro-1L-1p), and exert their physiol ogi cal
effects by binding to IL-1 receptors. Am no acid sequences and their
correspondi ng nucl eic acid sequences for IL-j8 are known fromvarious
sources, Including, by way of exanple and not limtation, nurine (Telford,

J.L. at al., Nucleic Acids, Res. 14(24):9955-9963 (1986)); rabbit (Young PR
and Sylvester D., Protein Eng. 2(7):545-51 (1989)); rat (Accession No. NP
113700 [gi:13928692]); porcine (Huet het5, MJ, at al., Gene 129(2):285-269

(1993)); bovine (Leong S.R, Nucleic Acids Res. 16:9054-9054(1988)); feline
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(1986); aszynskl , , Bi ochem Bl ophys. Res. Commun. 147(1):204-11
(1987); gﬁﬁ n at al, FEBS Lett. 223(2):294-8 51987%91. [00117]
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di f f er endviababieon. | L- 6 b| nd| ng to IL-6 receptors induces formation of a
mul ti-subunit conpl ex containing protein GP130, which is comobn to the class

I cyt Ok[ﬂﬁ?’l qg?%%gfmﬁéw&duxofét.bﬁﬁa@paa@%aﬁmy P& :.grtoﬁlﬂémﬂﬁcﬁ% ucture

conposed 0 s [nteract wth
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| dent i f i alsb Known asadipvgeratik inhibitor rantmsmG@F(ElahdmpréBzelRin at11adcts syriergiaticallilaith .  Aced

Sct . USAbthar cytokines and growth factors to stimulate proliferation and differentiation of stem cells Into
committed progenitor cells and to promote megakaryopoiesis and thrombopoiesis, Opposing effects

of IL-11 are seen in vivo and in vitro in that it can enhance engraftment in vivo while i vifro, IL-11 can
maintain primifive population of stem cells. Baing a class 1 cytokine, IL.-11 is also believed to
comprise a four helical bundle structure. Amino acid and nucleic acld sequences of IL-11 have been
identified for, among others, murine (Morris, J.C. et al., Exp. Hemalol. 24:1369 (1998), primate {Paul,
S.R. etal, Proc. Natl. Acad. Scl. USA. 87(19):7512-6 (1990); and human {(Ohsuml, J. et al., FEBS
Left. 288:13 {1991)}. Recombinant forms and variants of IL-11 are described in Miyadal, K. et al,,
Bjosci. Biotechnol, Biochem. 60(3).541-2 (1986); Tacken, |. et al., Eur .J Blochem. 265(2):645-55
(1998)).



85(19):7099-103 (1988); rat (Northemann, W at al., J. Biol. Chem
264(27):16072-82 (1989); rabbit (Perkins, H D at al., Cytoklne
12(6):555-65 (2000)); sheep (Ebrahim , B. at al., Cytokine. 7(3):232-236
(1995)); bovine (Droogmans, L. at al., DNA Seq. 2(6):411-3 (1992)); equine
(Swi derski, C.E at al., Vet |muno! tnmmnopethol. 77(3.4):213-20 (2000)):
and human (Hirano T. at al., Nature 32% 73-76 (1986)). Variants of IL-6
are described in Dagan, S. at al., Protein Expr. Purif. 3(4):290-4 (1992);
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available commercially under the tradename molgramostm and sargramostirm.

[00122] The growth factors for purposes of expanslon are selected from stem cell factor {SCF or SF),
FLT-3 ligand (FL}, thrombopoietin {TPO), erythropoietin {(EPQ), and analogs thereof. As with the
cyiokines, growth factor forms are either naturally oceurring 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 cytoklnes, growth factors are chosen to be active on the cells used for expansion,
and thus will generally reflect the origin of the initial cells, aithough the association need not be a
rigorous cne, as noted above. For instance, rat and mouse SCF are active on human cells, but the
human proteln is much less active on mouse or rat cells, This type of crossactlvity will be apparent to
the skilled artisan and can be readily tested by known methods. The structure and function of the



of G CSF are described in Lu, HS. at al., Arch Biochem Bi ophys.
268(1):81-92 (1989); Kuga, T. et al., Biochem Bi ophys Res Conmon.
159(1):103-11 (1989): and Fujli, 1. at al., FEBS Lett. 410(2-3):131-5
(1997)), and commercially avail abl e under the trade nane filgrasfim

| enograstl m pluripoletin. Neupogen(r), granul okine (Angen, Thousand QCaks,
CA, USA), and granocyte ( Rhone- Poul enczg7 [00121] GM CSF or
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prasence 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 acld sequences of FL. have been
identified for, among others, murine (Rosnet, O. et al., Oncogene, 6(9):1641-50 (1991); feline (Yang
S. and 8im, G.K,, DNA Seq. 11(1-2):163-6 (2000); canine (Yang, S., supra); and human {Rosnet, O,
et al., Blood. 82(4):1110-9 {1993)}. Recombinant forms and variants of FLT-3 ligand are described in,
among others, Sudo, Y. et al., Blood 89:3186 (1997) and McClanzhan, T. et al., Blood 88:3371-3382
(1998)).

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



soluble form both of which are biologically active. The overall structure
of SCF has an anti-parallel four-helix bundle fold (Zhang, Z. at al., Proc.
Natl. Aced. Sc!. USA 97(14):7732.7 (2000)). Amino acid and nucleic acid
sequences known for SCF Include, anong others, murine (Lyman, S.D. et al.,
Cell 75(6):1157-67 (1993)), rat (Martin, F.H at al., Cell 63(1):203-11
(1990)); feline(Dunham S.P. and Onio#s, D. E., DNA Seq. 6(4):233-7 (1996);
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rat
(Coat 268(21) 15983-93 (1 993) EPO Is commercially available under the trade names Epogen® {Amgen,

Thousand Oaks, CA, USA), Epogin® (Chugal Pharmaceuiicals, JAPAN), Eprex® (Janssen-Cilag,
Saunderton, UK), Recormon® (Roche, Basel, Switzerland}, and Procrit® (CQrtho Biotech.,
Bridgewater, N.J, USA).

[00127] Variants as used herein include substitutions, deletions, insertions of any amino acid in the
cytokine or growth factor sequence, where the variant retalns the blological activity associated with
each cytokine or growth factor. Substiiutions of one or more amino acid residues may be made while
preserving biological activity, and typically involves substutution of one amino acid with @ homologous
amino acid, also referred to herein as “conservative substitution.” In some instances a non-
conservative substitutions may also be made. Homologous amino aclds may be classified based on
the size of the side chain and degres of polarization, including, small non-polar (e.g., cysteine, proline,



158(2):309-10 (1995)); and human (Foster, D.C. etal., Proc. Nail. Aced. Sci.
USA. 91(26):13023- 13027 (1994); Bartley, T.D. at al., Cell 77 (7):1117-1124
(1994)). Reconbi nant and variant forns of TPO are described in, anong
others, Souryl, M at al., Coll 63:1137-1147 (1990); Gurney, At at al.,

Bl ood 85(4):981-8 (1995); Wade, T. et al., Blochem Bi ophys Has Commun.
213(3):1091-8 (1995); Park, H at at.? J Blot Chem 273(1)256-61 (1998);
and Jagerschmdt. A al al., Slochem J. 333 (Pt 3):729-34 (1998). [00126]
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| ar ge ndiudise 43, (leb.gr 'L-1|5h@ﬁyrn%l'll%'mSﬁ@efe%TWFdeeﬂmbP@meﬂtriBe mixture of

cytokines and growth factors has the composition SCF, FL, TPO, and 1L-3, a cytokine mixiure that

appears to efficiently expand human myeloid progenitor cells. In another embodiment, the mixture of
cytokines and growth factors has the compaosition SCF, FL, TPO, and IL-6, a cytokine mixture that
appears to efficiently expand murine myeloid progenitor cells. Yet in another embodiment, the
mixture of cytokine and growth factor has the composlition SCF, FL, TPQ, iL-6, and IL-11.

[00131] In instances where more mature cells of the myeloid lineage are desired to enhance
immediate protection against neutropenla and/or thrombocytopenia, the cytokines G-CSF or GM-CSF
is added to the foregoing cytokine mixtires. This may be done afier an Inltial 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 cslls that are further along in the myeloid lineage.
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m xt ur es a
amount of at Ieast abaut 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 progenlitor cells while limiting the
expansion of hematopoietic stem cells.

[00134] Expansion of myeloid progenitor cells is carried out in & basal medium, which is
supplemented with the mixture of cytokines and growth factors described above, sufficient fo support
expansion of myeloid progenitor cells. The basal medium will comprise amine acids, carbon sources
{e.g., pyruvate, giucose, etc.), vitamins, serum protelns (e.g., alburnin}, inorganic salts, divalent
cations, antibictics, buffers, and other preferably defined components that support expansion of
myeloid progenitor ¢ells. Suitable basal mediums include, by way of example and not limitation, RPMI
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[0013%] 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 ceils {(i.e., CMP, GMP, and MEP) in culture.

[001401 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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[00142] In accordance with the above, in one embodiment, expression vectors comprising genes
encoding SCF, FL, and TPO are introduced into the faeder cells. In a further embodiment, expression
vector comprising genes coding for an additional cytokine, including IL-3, IL-8, or 1L-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 celis 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, nuclelc 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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sequenc ee%wb%&ir%er?tbtﬁlss ﬁsnac}:o?np(ﬁsma g? %m%ygl 8rk e:'uarecells from the expanded cell population prior fo
administration. In an alternative and preferred embodiment, this is accomplished by starting with a
substantially pure population of CD34+ CDY0+ HSCs.

[00147] Mixtures of allogenelc cells Include, allogeneic mixtures of mysloid progenitor cells, mixtures
of isolated CMPs, mixiures of isolated GMPs, mixtures of isolated MEPs, or combinations thereof,
Cells in the mixiure may be completely matched allogenelc, partially mismatched allogeneic, andfor
fully mismatched allogenelc 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.
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(1898); Morishima Y. et al., Blood 89(11)4200-5 (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 fo be understood that similar analysis may be conducted for MHCs for various animal
species. These include, by way of example and nof [imitation, mouse, rat (Gill, T.J. et al., Transplant
Proc. 27(2):1495-500 (1995)), cow (Lawin, H.A, et al., Immunol Rev. 167:145-58 (1989), canine
(Wagner, J.L. et al., J. Hered. 80(1):35-8 (1899)), feline (O'Brien, S.J. and Yuhki, N., Immunol Rev.,
167:133-44 {1999)), swine (Chardon, P. et al., Genef Se! Evol, 32(2):108-28 (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)).
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For example, the stabllizer may be methy! cellulose or serum.

[00155] Prior to freezing, the cells may be portioned into several separate containers to create a cell
bank. The cells 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 celis (from one or more containers) may be
selactad from the cell bank, thawed and used.

6.6 Treatment

[00156] Cells prepared by the methods described hereln 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 freatment, or a suppresslve measure for the



Proc. 27(2):1495-500 (1995)), cow (Lewin, H A at al., Imune! Rev,

167: 145-58 (1999), canine (Wagner, J.L. et al., J. Herod. 90(1);35-8
(1999)), feline (OBrien, S.J. and Yuhki, N., Inmmunol Rev. 167:133-44
(1999)), swine (Chardon, P. at al., Genet Sel Evol. 32(2):109-2B (2000)),
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When t hderggsirarg but needed protection during the neutropenic or thrombocytopenic peried. Use of mysloid
progenltor cell populations, as opposed to more differentiated neutrophils and platelets, provides for
longer lasting protection bacause 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 neutrophl! andfor platelet ievels from the more
differentiated progenitors in the csll 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 aiready suffering from neutropenia or
thrombocytopenia, while Infusion of isolated cell populations may be suitable for prophylaxis in
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[00163] it is to be understood that cells Isolated directly from a donor subject without expansion in
culture may be used for the same therapeutic purposes as the expanded cells. Preferably, the
isolated cells are a substantially pure population of cells. These unexpanded cells may be
autologous, where the cells to be infused are obtained from the recipient, such as before freatment
with cytoablative agents. In another embodiment, the unexpanded celis are allogeneic to the
reciplent, 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 lo provide a mixture of allogensic mysloid cells,

[00164] Transplantation of cells intc an appropriate host is accomplished by methods generally used
in the art, The preferred method of administration is intravenaus infusion. The number of cells
transfused wiil 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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[00167] Anti-fungal agents for adjunctive administration will generally be a systemic antifungal agent.
One useful antifungal agent of this type Is amphotericin B from the family of polyene macrolide
antibiotics. Amphotericin B is available in various formulations, including as a complex with
deoxycholate; in a colloidal suspension with cholestearyl sulfate; and encapsulated in liposomes
made of soy lecithin, cholasterol, and distearoylphosphatidylglycerol. Other formulations are known in
the art.

[00168] Another antifungal agent is flucyiosine, a fluorinated pyrimidine. Deamination of flucytosine
by the fungus generates 5-flurouracll, an anti-metabollte and DNA synthesis inhibitor. Flucytosine Is
typically used for infactions of cryptococcus and candiadosis. Although used alone, flycytosine is
generally used in combination with amphotericin B.
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have P ol oGS BN IR, RAEDHE, 55 byl Lk RSy e

ot hers, totbanblﬂedlauisars (e.g., wth candida krusei, candida gl abrata, candida
al bi cans, candida tropicalis), aspergillosis (e.g., with aspergillus

fum gat yge172§ RRA Riehors afe!aftY YoblemBhtGPIMEBRIeE phtfntE and MEETS. 'dbhgaly them
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 iike, 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, cldofavir, ganciclovir, idoxuridine, penciciovir,
valganciclovir, valacyclovir, vidarabine, amantadins, rimantadine, zanamivir, fomivirsen, imiguimod,
and ribavirin. Therapeutics directed against retroviruses include, among others, nucleoside reverse
transcriptatse inhibitors (e.g., zidovudine, didanosine, stavudine, zalcifabine, lamividudine}, non-



arrhizus, absidia corynbifera, rhizonucor pusillus), cryptococcosis,

hi st opl asna capsul atum and coccidloides Immtis. [00167] Anti-fungal
agents for adjunctive admnistration will generally be a system c antifungal
agent. One useful antifungal agent of this type Is anphotericin B fromthe
fam |y of polyene macrolide antibiotics. Anphotericln B is available In
various fornul ations, including as a c¥nplex with deoxycholate; in a
col | oi dal suspension with chol estearyl sulfate; and encapsul ated in

| i posoneyiclepritdaevsisodrapschgasetithititors (bl r@gi[aehmefavm delvirudine), and protease

di st ear oxlisBRILH.abdqdiivE kRIS ttondvr HRlindvR! dibkébiali B 18gidaviinown I n the art.

[00168] Anot her anti fungal agent is fl ucyt 03| ne, a fluorinated pyr| m di ne.
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cefatoxinme, cetazidinme, ceffizoxinme, cefepine enplary am nogl ycosi des

I ncl
cl ude [00177] The pharmaceutical compositions wili generally comprise a pharmaceutically acceptable

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 accepiable carmier” comprises any of standard
pharmacseutically 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 saits, or as conjugates, may be prepared as formulations in
pharmaceutically acceptable diluents; for example, saline, phosphate buffer saline (PBS), agueous
ethanol, or solutions of glucose, mannitol, dextran, propylene glycol, oils (e.g., vegetable oils, animal



neonyci n, streptonycin, kananycin, gentam cin, tobramycin, am kacin, and
netilmcin. Exenplary macrolides include erythronycin, clarithronycin, and
azlthromycin. QG her antibiotics will be apparent to the skilled artisan.
[00172] Viral infections are also problematic in nyel oabl ated patients and
HSCTs. Cenerally the increased risk of viral infection results from

| npai red cell nediated i nmunity brought! on by the nyel oabiative therapy.
Many of these Infections arise fromreactivation of latent virus existing In
a ser opellsi ayptietic piig, etehimicrecrystalling esliglesel earkpkyreetybeedyensi nidiexylpropibmethy)i r uses
comon| ycéﬂmssauna@eamn btagrhid dRiciunfirBsBiatd ! JaRES polgebitRAREIDID Piikd)8r asidBldPeS Si npl ex

Vi rus, ﬁg%u?a?lorhs% a;{pﬁoéq?rif\é%cple&gs her epesvirus-6, Epstein Barr Vi rus;

adenovi r an adjunct to the cell infusions, anti-viral
conpounds selected are those appropriate to the viruses encountered by the
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and | opi navi r). [00173] The antifungal, antibacterial, and ant i vi ral agent S
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ant i bact subcgpneoys; anginifapiusear edmipistatiens . [00174] An addi tional adjunctive

treatnent for thronbocytopenla and rel ated conditions Include transfusions
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parti cul tes, macro % aryocytes an ythroid cells.
For enhaﬁ'Bi’ ﬁ@'”@;?%‘?ﬁﬁl %’r'(i%‘f%’ts aEd Bffeﬂ%ié‘gf‘ancf’h%‘ A 1bR PaTERS RreseRyin CORBORYPESE nay
be used. Offeéomporenisfof ghatrhaceutical carapamltiensatd thase obpetrbiatm namimial, aBgbtaptepstuct i on of

B T

t ranspl afit E*HY'BPBB-GWFHSBPTOPS&@W%&“%nd pronot es devel opment of megakaryocyt es
and platelets (Fox, Nat al., J, CUn. Invest. 110:389-394 (2002); Akahori,

M dat al [00181t]em aﬂrm&ea&é&bmﬁaﬁmﬁﬁ&s&&w@rﬁm map&lp?@emad Vﬂrnltﬂésé oPfudehi cl es
an exci 90 en

her apy. 218 ST b i gh Sl ent b Vol bl o Mitere £ iR Baed a5,
f or mul at wanto peegdtyrothegfgrilitysand siability of the formulation until use. In general, formulaﬂons may be
stored as suspensions, solutions or emulsions in oily or agueous vehicles, as indicated above,
Alternatively, a pharmacsutical composifion may be stored in a freeze-dried condition requiring only
the addition of a sterile liquid carrier immedlately prior to use. In a preferred embodiment, a
pharmaceutical composition Is provided comprising the subject expanded myeloid progenitor cells
cryopreserved in a sultable cryopreservation medium, which can then be thawed and resuspended as

needed for adminlstration 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



inter alla, Remi ngton: The Science and Practice of Pharmacy, 19th Ed., Mack

Publ i shing Co., Easton, PA (1995) and Handbook of Pharmaceuti cal

Excipients, 3rd Ed, Kibbe, A H ed., Washington DC, Anerican Pharnaceuti cal

Associ ation (2000); hereby incorporated by reference In their entirety.

[00177] The pharmaceutical conpositions will generally conprise a

phar maceutically acceptable carrier a#d a pharnmacol ogically effective

amount of the conpounds, or mxture of thereof, or suitable salts thereof.
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conposi tions, Thus, the conpounds, by thenselves, such as being present as

phar maceut.: Al accept abl e sal ts r nj es b d as
Formi at {19k ErsterRiEs Be Bohebesdpies Saufihteh HPF hRpolto, phealeBBRNC 2,
phosphat &re welf within theyskillné the PRiSRry patgorib the arte Fararample.@n Indtigl efleptiya dosgicambaicose,

maln ni t ol esttiﬁetf@ fréth pTllFbﬁﬁﬁ?/eriﬂﬁr Blvir6 @bsay ltpl clﬁalsé &anghenlb;é%ﬁhlaﬂah f éhlt;ﬂaﬁmodiilblh WF” 41
oils, synthetic ails. etc, mcrocrystalline cellulos r boxyne

el | ul ouB oORAR 8 SirtBingohéehintfy S oplrRniand pEGH b oo KEr ARRRL 1,
phosphat ey, theyeall galiure aspayisysor bate 80 or the like, or as solid fornulations In
appropriate excipients. [00179] The pharmaceutical conpositions will often
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agents such as_ EDILA or tathione, solutes that ren ormnul ation
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suspendi ng agents, thickening agents, preservatives, flavoring agents,
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i nj ect ab{RcsRaRAFSeveld! rdlte80l Uti On or suspension of the substance In a
physi ol ogically acceptable diluent with a pharmaceutical carrier that can
be a sterile Iiquid such as sterile rogen free water, oils, saline,
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buf f eri nge RRANGER FAitidiSnldided. can be present in conpositions. O her
conponent s’ of pharnmaceutical conpositions are those of petrol eum aninmal,

veget abl e, or
6.8 Kits

[00188] Other embodiments of the compositions described hereln are kits comprising the expanded
and/or isolated myeloid progenitor cells, cytokines and growth factors (s.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 (s.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



synthetic origin, for exanple, non-aqueous solutions of peanut oil, soybean
oil, corn oil, cottonseed o0il, ethyl oleate, and isopropyl nyristate.
(001821 The pharnaceutical conpositions described herein may be presented In
unit-dose or multi- dose containers, such as seal ed anpoul es or vials. Such
containers are typically sealed in such a way to preserve the sterility and
stability of the fornulation until use¥ In general, fornulations may be
stored as suspen5|ons solutlons or ermulsions in 0|Iy or aqueous vehicl es,
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agents. Sdiragee stksdiddgefihggease to consi der |Includes whether the disease is
acute or chronic, relapsing or remtting phase, and the progressiveness of
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cul ture agtwy)B-phi@eiBBA(FEN. addition, toxicity and therapeutic efficacy are
generally determ ned by cell culture assays and/or using experi ment al
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Goodman §'idagatt 'am ISdeedYyaracscol ogi cal Basis of Therapeutics, 10th Ed.
(Hardman, J.G at at., ads.) McGawHiIl, New York, NY (2001). [00186] For

t he purp this i ventlon t,,Jae, of .a nistrati ar.e osen
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t her apeupg aﬁd]ﬂ%?ﬂdﬂﬁ&m'aal%dﬁﬁﬂgarhﬁ}eﬁei&%h&t MDPBed&ﬁéiﬁ(wo %lu%aﬂgloohu'f not
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10,000 cellsiwell In 24 well plates. The cslls are cultured for 7 days to obtain MP, {culture-derived

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

media. On day 5, celis are fransferred to 6 wall 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] Analyzi vitro culfures fi oid cell types. A suspension of 6.7 UM beads
{Spherotech, Libertyville, IL) is prepared by adding 4-5 drops of beads to 1 mi of staining medium
(SM). Beads are counted using a hemocytometer and trypan blue (1:10 dilution). Beads are ata



preferred. Adm nistration of the pharmaceutical conpositions may be through
a single route or concurrently by several routes. [00187] The conpositions
may be adm ni stered once per day, a few or several tines per day, or even
mul tiple tinmes per day, dependi ng upon, anong other things, the indication
being treated and the judgenent of the prescribing physician. 6.8 Kits
[001881 Qther enbodinents of the conpo¥i tions described herein are kits
conpri sing the expanded and/or i sol ated nyel oid progenitor cells, cytokines
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and expansli on. | at ed
{APC), Thy—1 1ﬂuorescein Isothiocyanate (FITC), c-kit phycoerythrin—cyanme tande 5)

B220, Mac-1, GR-1 R-phycoerythrin. Following incubation on ice for 25 minutes, cell are washed,

centrifuged, and resuspended in staining media containing P1. Cell are analyzed for HSC by FACS.

[09195] 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 19G 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,
cenfrifuged, and then resuspended in 50-100 pl of antibody solution at appropriate concentrations:
Streptavidin Cascade Blus (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-Cy?7). (eBioscience, San Diegoe, CA). Cell are prepped for
FACS analysis as done for HSC analysis.

[00196] Staining culture expanded cells for mature progenitor cel) 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



In 500ul /well serumfree medi um containing the cytoldne and growth factor
conbination c-KitL, FL, TPO and IL-6 (X-VIvol5 basal nedi um (Canbrex

Bi oscl ence, MD); penstrep (100x), glutamax (100x), 2-mercaptoet hanol
(5x10'sM, c-KitL (50nghnl), FL (30nglm), TPO (5nglmnm), and IL-6 (10nglm)
(Bl osource, Camarillo, CA and R & D Systens, M nneapolis, MN). The cells are
plated at about 10,000 callslwall In%4 well plates. The cells are cul tured
for 7 days to gbtain MPO (culture-derived MP). Cells are fed w
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25 m nut es are’ was centri resuspended in staining nedia
containing Pl. Call are analyzed for HSC by FAGS [001941 Staining for mHSC
I n expan prowlh @ndinpguialersof isRer ane, gdanalysls: AdePEd  from

eaﬁh wel bpor&ﬂ@m gﬁohﬁvﬂ)ck [s%lb‘ééoﬁin[oﬁﬁ'e ahracna ocmmeﬁm%ﬂ@s@mr @nla) FAGS Ej ube.
Cells are, cen Qr_.5 m.n nd t S rna renove 50
al of bl 8%%':6 ba ea ﬁ?c‘u tg% ie (sgﬂ?d g 80@3}8% 393'; 8 ?E}r 2% dgys wﬁ peH&jﬁ: cheék% or any

sign of contamination. Aﬁer 2-3 days a lawn of black spores forms on the plate. The plate is gently

rinsed with 5 ml of PBS containing 0.056% Tween 80, and the plate gently scraped until the spores are

dispersed into the solution. Spore stock is made by filtering the conidia suspension through sterlle

gauze to remove hyphae. The solution Is dark from the sporas and can contain up to 10° conidia per
ml. Spore stocks are stored at 4°C. To titrate the spores, serial dilutions are made in PBS/Tween 80
and plated on SDA plates. Following an overnight incubation, the plates are examined for number of
colonies. For long-term storage of spores, one valume 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 mica is carried out using a conldia solution containing 1,000
conidia per ml {as titrated on Sabourauds dextrose agar plates). Working spore solution (100u) is
injected intravenously using tail vein injections into the mice of interest, typically 8 days in the
prophylactic studies, after lethal irradlation and reconstitution with HSC and/or MP. Foltowing



and Mouse 1gG 1:50) is added foll owed by 50-100 pi of antibody sol ution

usi ng appropriate concentrations of the follow ng anti bodi es (eBi oscl ence,
San Diego, CA): Sca-1 allophycocyanin (APC), Thy-1.1 fluorescein

| sot hi ocyanate (FITC), c-kit phycoerythrincyanine 7 tandem (PE-Cy7). B220,
Mac-1l, GR 1 R-phycoerythrin. Follow ng incubation on ice for 25 m nutes,
cell are washed, centrifuged, and res‘t?spended I n stai ning nedia containing
Pl. Cell are analyzed for HSC by FACS. 1001951 Staining for Meloid
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50- 100 ul Hl'l')fédeDc:)u? bi ot chr)]m 2X coﬂcentratlon) is added to each tube,
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tw ce angag®suspended at 108 cells/m in staining nedia This Is foll owed by
filtration through a nyl on nesh Li neage positive cells are depleted using

an Auto h, .A fac
mstruclvﬁjggﬁ PRYLRE e S R S G-

SLEE r;% Fii["aegﬁ ﬁgmﬁel s are
r esus peneféipodare mllmtsd @&Lﬂ rgl5mM ERTAsin 89& ﬁwgowmpera@m%eml AR % #rxtrarp$d0owi ng
anti bodi Iﬁ$'BBf(R'I') I‘beadasméﬁanﬁé Ak@reGRER6H dt 82°CAFS0-45 inirE M cdVded bBod cells will

P or oot a1 RPoRG T 4 BSRER b5 R ind an i Sotedded RBNGESRN e il o) - <54
rpm) Red blood colls are lysed wlth 1.0 ml of 1X ACK (0.3M NH,CI, 0.2M KHCO;) on |oe for 5-6
minutes, followed by a wash and then a centrifugation for § minutes at 1200 rpm. If the pellet is still
vary red, steps 4-5 are repeated. Cells are blocked with rat 1gG and mouse IgG (1:50 each) in
50ulftube for 10 to 156 minutes on ice. Cells are stainted for 20minutes with the following antibodias:
Mac-1 and GR-1 phycoerythrin-cyanine 7 tandern (PE-Cy7), B220 allophycocyanin (APC), CD3, CD4
and CD8 biotin (eBloscience, San Diego, CA).

[00203] Additional antibodies are used to label MHC markers depending on the mice palring used for
transplant: H2Kd-PE (Balb/c) and H2Kb-FITC {C57/88 ) or H2Dh-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, Eugens, OR). Following a 20 minute incubation on ice, cells are



and c-kit R-phycoerythrin-cyanine 7 tandem (PE-Cy7) (Pharm ngen and

eBl oscl ence, San Diego, CA). Cell are Incubated with anti body for 25
m nutes on Ice, washed, centrifuged, and resuspended in staining nedia
containing Pl. Follow ng FAGS sorting strategy is used: CVWPs are sorted
based on IIneage" fo-kitPwSca-f"e9CD342. 4&b; GWs are sorted based on
l'i neage” qc- kit" OBSca- 1mlCD341V\/2 4(2 4zind MEPs are sorted based on
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Lungs are cultured onto Sabourand dextrose agar pI ates to detect fungal
growt h. [BC06] MiceSCHZRL Keg Thet bIRR4E 2urticedvend leed! dnd mantabedatibe Bbsedshdnimeke] | s.
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added, m xed, and | ncubated at 37C for 30-45 mn. Mst red blood cells will
settle. Ji020T)Rutblehtigoe weu@raeﬂierramnhws radiatsf BALBIC rekipients fredaivédeDietal dfhe cel | s
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t he washsgfaRpRr £Weaks perembdistion (@letisce opdoBuidtiomkeafbnéi t h rat 1gG and nouse 19G
(1: 50 each) 1n 50ul/tube for 10 to 15 m nutes on |ce Bi otinylated Mac-1

and G [({035’*](}_511“ a? f“écﬂonsa/&l r.:lP‘c:r:rlqso’lateC'Af‘)»'J;sl:rergelIu‘;Jl grmrgatus that has 6B preerous%

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, Cockeysvifle, 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 gentie scraping the resulting solution was filtered to remove hyphae and the
resuiting 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
hetween 100-200 conlidia injected 1.v. into the tail-veln in a fotal of 150yl saline.

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



concentration, and |Incubated on Ice in the dark for 20 mnutes. Cells are
washed and centrifuged for 5 mnutes at 1200 rpm The follow ng anti bodi es
are added at the appropriate concentrations: Streptaviden Cascade Bl ue
(Mol ecul ar Probes, Eugene, OR), CD45.1 all ophycocyanin (APC), CD45.2

fl uorescein isothiocyanate (FITC), B220 R-phyooerythrin cyani ne tandom
(PE-Cy7) and CD3, CD4, CD8 R-phycoery#hrin (PE) (eBl osciance, San Di ego,
CA). Following a 25 mnute Incubation on ice, cells are washed,
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The su paj.mfsmtmwa TSR £56b 4 fras (aqum% are 3o @inbi CBRb Eﬁfﬁl’nﬁ ds by
centrlfag% l%n (5 mn,1000 rpm. Red blood cells are lysed with 1.0 m of 1

X ACK ( HACI, 0.2M KHCO3) on ice for 5-6 mnutes, followed by a wash
and then a centrifugation for 5 mnutes at 1200 rpm If the pellet is still
very redp0ZH0ppenetndronrderived pevelbid grogédithl callsaa enixalf OMREEMPiabdMER elegtitaind nDUSE
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phycoerﬁ’?ﬁt?'ﬁedﬁg Hé“?'-if‘and@?ﬁ%lg@'&}‘f’ﬂe”@e&o al | ophycocyani n (APC), CD3,
CD4 and COB biotin (eBloscience, San D ego, CA). 1002031 Additi onal

ant i bodi o821 gissieaedihirg Teah&iusdHHQnﬁﬁ?HK&B$S¢&iwm5mgor@mobéh&)oﬁéQ@rrdwénﬁi ng used
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f ungug lig2 ﬂwarlmnmﬁw-mm &efts. [@mg?'é]ana;rﬁb&oﬁhbl&ésmnﬁwﬂe %gétnh@roelld% can be
expanded o, l.ar uncti onal enitors
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di fferent marker conbi nat | ons can d| stingui sh HSC and progenitors. CD117' ,
CD90. 1b(0[002%2) HSC@x@Zands ) gt propenittes tIn byleHSaveldPaLifical Li n" " and

Sca-1'1 . Y a f enitors.
The i narspa ey HiE Gedk %%E“%W‘ AGERI ding HEHFbFnde RNSOCT! | ©
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f r om HSGhatrctan IHsu:r @ nufpbbrt of titferere cytoldra chiRbinatians wepe tested (dataawbshown)c Ty pr eser ved.

FIG | Gombination of IGHL, FIt3L, Tpo and IL-6 induced rapid proliferation but only slow differentiation of the
plated HSC, such that over a one week period total cell expansion for C57BL/Ka derived HSC
averaged 500-fold. Flow cytometric analysis of the cells at the end of seven days in culture indicates
that a slgnificant propertion of the cells have the surface phenotype of various myeleid progenitors
{CMP, GMP and MEFP) as well as HSC (as indicated in Figure 2B). FIG. 2B shows average
expanslon numbers as observed for C57BL/Ka cells and similar fotal 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 pragenitor populations, combined in the
CD117*LIn™* gate, averaged about 100-fold over the number of KTLS-HSC plated under the
conditions used. Thus, these culture conditions resuited in significantly more MP than can be directly
purified from mouse bone manmow. Furthermore, using methyicellulose plating of single cells, the



shows the use of nyeloid progenitors to protect neutropenic mce froma
fungal chall enge. Several paraneters, such as the strains used, tine of

i nfection and the nunber of calls used vary between experinents. Typical
experinments use BALBi ¢ hosts and C57BL/Ka MP donors. [00206] M ce. C57B116
Ka, Thy-1.1, CD45.2 mce were bred and mai ntained at the Research Ani nal
Facility of StemCells Inc, Palo Alto.4CA BALB/c mce were purchased from
Charl es River Laboratories. Donor mce were used 6-8 weeks old, recipient
m ce 8- begemiteknopditigns HeOR@IAy shase piackat phendypehavedhe expeciedlineghewi t h a Cs

I rradi alyperentfbrFiotantid? (aki Rdrewhecei ved a total of 9.2Gy given in two doses
at least 3 hours apart. Al mce were maintained on acidified water and

were sw wat er containin nti bjiotic 106 ol ynyxin B sul fate
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followed b urity HSC from

I a.
o005 oredan OBl i i B S ol*2 Lol i PR ke e o k10, Ry 7 a4l S cel | o,
[ 00210] cBﬂwéMﬁ’amHeWﬂubeniwwel'ehmtewbytmimigdrﬁacﬂamrwu'eisbwniaanﬁmiiméal siiete GVP and
MEP T &t Al %m@fggag} myg%ﬁ pl waaw.ohxn@ﬁé¢;&bwagsf&%e THRGpthdnPr CDL17'
SCri ove e ce
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Statistical analysis (Jlogrank) show significant protection by both BM MP cells (p<0.0001) and culture-

derived cells (p=0.0014) when compared to the stem cells only group. There is no discernable

difference in the 30 day survival between the groups that raceived BM MP cells when and the group

that received culture derived-cells {(p=0.5164). Thus, ex vivo expanded myelold progenitors profect

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

[00217] cryopreserved ex vivo expanded allogenic mveloid progenitors protect against Aspergillosis
in neufropenlc mice. An advantage of the use of myeloid progenitors in conirast 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 fs to culture C57BL/Ka HSC for 7 days In Xvivo15 supplemented with KitL, FIt3L, Tpo and IL-6.



point the cells are replated into a 6 well plate. At the tinme of harvest on
day 7 the total culture volune is 2 m. containing 2-7x106 cells. Cells are
anal yzed for the presence of mature progenitor cells as described above,
and either used fresh or cryopreserved. Cultured cells were cryopreserved in
7.5% DWMSO, 42.5% Fetal Bovine Serum and 50% Xvi vol 5 nedi um Upon t haw ng
the cells were quantitated using a vidol e cell count (trypan blue) followed
by flow cytonetric analysis to confirmthat the freeze thaw process had not
al  ect ed 468 OghaJietmieR BALS By lealyracisled {5y dchoprm epaii et MerdRPFR m ce.
[00212] doBE dexpithrited! celle froinvioe MPY ailtdresiatdi200 BALBig/IeS® (KLSP r@rgdayitties reice &ra  or der

to devel; G da 4SO, t i | eloid

pr ogen; (et i 68 et atporgteE ienss, ThemPRe TR e Bl T
deposi t YA 1EeREIWINed-ee medi um (X-vi vol 5) suppl emented with growth factors
that act on HSC. A nunber of different cytokine conbinations were tested
(datg NA00Z19) The expgdrﬁanmﬁdlﬂibétﬂietl kDKl Qifferlir ikt (1) KAPE &bculgﬁﬂﬁ abssleral diffbrdnnduced )
rapi d prol.i ' | t Akl ool . SC, suc
ot oo b8 et iRt gl s BT Bl By S M ARy PicT
aver ageEr&eRNPREA V) emadsitiey el wereangfyaed byiflaw eitoregiw beferel fwedng andaftesnd of seven
days in igadidgire indicates that a significant proportion of the cells have

t he surface phenotype of various nyeloid progenitors (CWP, GW and MEP) as
wel | as i ndjcated. I n Figure 2B). Fl B.shows average expansion
narber s U9 Sdvndahyh BE sorinin P resenaton ol £ SHUD RS HATEHEhs vor ¢
obser veconiahing S dr albiive seemrradxparinivels usedadensn donizining icyrgprédeRatidrvBadiand SJL.
Transpl agd-ah baRairfigRfk | (TE0MI Sotah VY 37 B3 sertih bhd22d diMdant numbers of HSC were
present after 5 days of culture, few functional HSC remained after C57BLI Ka
MSC were cylt l%?d l?‘sor 7 days. [00213] On average the expansion of the

vari ous prgqg ' | ' he CD11TLIn-9"0 gate, averaged
about 100- gpg,s&s%gm %ﬁ%%ﬁemﬁﬁﬁf@ﬁ%@%@at ed under the conditions
used. ' Thug, AALBHR tGUé o Hs@speriad cdis Mfe PRalblaRE sibWly &lof Bh EduaRliums o e MP t han
can be directdyiprepaivdtion @it frgmaamerdamenmw@wnn@ﬁmmﬁkm@metuba.sl ng

met hyi cel i 8] cmst ik adiiturg inadal &idpol freegind Apparatub at -d®oveigbeni t or popul ati ons

i dent i fi edsbyTransfef dialdo 1180 foelongst@raget ype have t he expected |ineage
differentiation potential (data not shown) [00214) In addition to the

vari ous [#8211] &Fefthavdny aulperbcbinobsprelgeni t ors these cultures al so contain nore
differentiated cells, including a small nunber of relatively nmature

nmegakar yocyt efhaw FRWRYRB7C B&th GRiNthe BoeHeR okt thwed Rsspdnid @ell¥Bd &Jrink eedf cel | s,
whi | e show ngnédieMDMbr XWe) oi d conm tent, ‘are not termnally

di fferenti at etbehcals sevly inrvist eontziring@®NAlse,3dke cat smalt Bliguetdd dy inigdl vielselbfoustt em and
progeni t or 3cdirbpwise i @midAMedia (MOMIMMESF etewitt OXANCTHHidacalls whileadntyyedsiopi ns of a
day 7 cul t ur ehe tybasto aliow slaw mixiag phipgsiaand cellsmany cl early nyel oid commtted. Low
numbers of 4r %P%(}qov’éwlsﬁﬁ‘i@?@”@d’éﬁﬁ'w%@ﬁ%@ 24NC8ent. FIG 28 show the
yi el d of dPf 1Bt types of progenitors, as defined by surface marker
profile, HSC after 7 days in serumfree culture. [00215] Ex vivo
expanded[ohgﬁpoi d progenitors protect allogenic neutrooenic mce from

| nvasive Asnerrrfllus. Bone marrow derived nyel oid progenitors have been
used t o 1@&R084t neDhy dSutdBSIBAMSC to initiate MPc ctiltures (frozen MP¢),

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

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

L Day 0. Scrt BALB/c HSC, harvest MPc cuitures, imadiate 65 BALB/c mice and
12/16/2004 Iinject 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. Dally records of surviving and dylng mice

2005 Test mice for level of reconstitution starting at 4 weeks
s , L .70 | Growth. - . | Fungus N

‘Group . .l on | H8C . MPc | factor' " {{conldia) ‘| Day

G1: fresh MPc 15 200 Fresh, 500,000 No 150 7

G2: frozen 11/20 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: Radlation Gl 5 0 No 7




fromfungal Infection. This exanple shows that culture derived nyeloid
progenitors protect allogenic neutropenic mce frominvasive fungal
Infections simlar to bone marrow derived nyel oid progenitors. [00216]
Reconstitution was perfornmed in lethally irradiated mce (BALBIc, CDQO. 2,
CD45.2,H2) with 200 syngeneic BALBlIc HSC (CD1174, Lin"00, Sca-1 ", KLS)
and either 8x104 bone marrow MP sorted as CD117% Lin"B", Sca-1"e0 cells

from C5 QW_Q x106 D3 s cells.
50 é.’ H a

The m ce—we ct 8RS |py ] [ 10004 n PBHE08000L  Yener 0 ¢
clinical isolate of Aspergil]l f etus7 days after the_ initial
Crradh at 109724 M ausen, B0 1 ora Pur i iela 1Hde Mok arted TaOD dpeRben t hir ce i e
with 15 B$.BRbjir@maronap désdeaicd beiow. Mb@amEC [eatioh dinettly tonjubstedokit reidrobakia. | n

FIG 3, leradiati n : i S,
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m ce. AncASH@RERBI B (foRe 181HRe CinidiR] Hrhide PG DR Mehtrifufe. CREUSRAG cdiPatMaE LI €
granul oc ty to cryopreserve progenitors cells

tes | pfusiqgns, |s. the abjli

prior tOY’ﬂge".ewsf'H'é"%?'B'Q%’ﬁ'e%aﬁiﬂ%"d'eéoul d be stockpiled and thawed when
needed. [00218] This study is adapted fromthe standard Fungus experinents
wi t h nur [08224\Ratboliie st andard _ desti#gn is to culTitere C57BUKa HSC for 7 days
In Xvlvol 5 SEg(mmw with KitEQOOR2& 3L, Tpo dr@01L-6. 50 CArcady O t he
host mice (B %ég;(’aﬁe | et hal | y EPQ948f at ed (2x4?4@§§y 4 hours apart) and

A
; L

injected on t day with ﬁﬁ%%agfl l's from%@?

BALB/ ¢ HSC ( 16°a ”day 7 the gt e i nj ect’é v. with 150 conidia of
Aspergillus fu us. i ce yhspect ed y and the 30 day survival
|'s determ ned. [00219] Z @ggxpergggggg descri bggfggere wll differ in that
(I') MPc are cultured atgmeveral dpddseg ent occasisoms (it) the earlier
cultures were frozen armbsgst ored Eoogeruid nitrogmo (ii) fresh and frozen MPc
are conpared (iv) conpde®di on of EMPO26ver e anal yiz888 by fl ow cytonetry before
freezing and after thdR4ng. [ 00ER@8Mbuse cel [1328@8in be frozen in a
cryopreservation nedi a Magat is aEG@Bfn free or 1H48@rum containing mx. For
all the research experi%ﬁts use&%®7¢Lr um cont ei'i:et?P?]g cyropreservation nedi a.
Serum containing mx : (150nl total) with 37.5 mMl serumand 22.5 m DVSO.

[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 # E008330) 1:800 25 minutes on ice. Wash,
centrifuge, resuspend in staining media + PI (1:1000} filter before FACS. Set up comp tubes based in
what colors are used:

i\/Pc cul tures and 200

[00226] Antibody Lot # Titer
B220 -PE Cy7 ED09142 1:400
B220-Bio E0D4692 1:800
Cascade-Blue 65A1-1 1:400
B220-PE E007026 1:400
B220-FITC E0D5965 1:200
B220-APC E011511 1:200
B220-Cy5PE E0QQ4592 1:800
PI 1:1000

No stain



1. Pellet cells 2. Resuspend calls in serumfree nedia (I MDM or Xvivo) 3.
Prepare a netal bowl with Ice and water 4. Place the tube of resuspended
cells in the icy water and slowy drop an equal volune of the
cyropreservation mx from above to the resuspended cells while gently m xing
the tube. 5. Pipet the mxture In vial and put freezing apparatus at -80
overnight 6. Transfer vial to -1 BO f8r long storage. [00221] For thaw ng
cul tured nouse cells: 1. Thaw the vial in 37C bath until the content is

nost | y {0R2EHStRe stidp BHdCangifigs celfs. Resusperidiretdoulrddth antibddidaNsearabdbel.vo) 2. Pi pet

celI's shoybate J;Mcé’is?lhtn&&!“v@ésﬂ'&ﬂlﬂ@b?@(ﬁeaé Bl b Sr%n%k}'lzﬁﬁﬁﬂmcoﬁ\?m gg '1 ggyt ',\Igls)
0

vial cell t

to cell @ﬁﬁﬁ#‘@ B@%ﬁ‘?hy% BtEQRF’Hl&'” CtVFlgEﬂl?B%zﬁ 'B‘"'étPT ?ﬂ/\)g%)i BRsthestifdeSof medi a and
cells. 4esuggenhin@MwPIidEN000), Sited befesFAB8Nd i n st ai ning nedi a (HBSSlZ%\ICS) 5.
Count [00222] 12/1/2004 Day -14. Sort BS.BA HSC to initiate MPc cul tures

f . A f |
(pl ot o G778, eopriteny SN Y BT Goep Bt o0l BB EREER O o3 5
HSC to Xivet5an2MEvPRendSitep i oBr/Miite ¢ BPng/mifY3lor SrgmlTr@Al BraimiiisEfor Rdeysa@st MPc

cul t ur egescribdddiont € 65 BALB/c m ce and 12/1512004 In ect 60 BALB/c mce
with MPc (fresh or frozen andlor HSC. 12123/ 2004 Day 7. Inject 50

reconsti | us
recor ds [@(ﬁ:@ = 5 re: rﬁi'?;e f%ﬁ%ﬁ%f’mé‘l’”ed%
r econst intouse wne sRBEEW amﬂcyIMd MW )(@vmwtsbpmementeﬁwmg Ben/SrepLBlutambiSaRdigPc f act or

conl di an%égr gﬂ'lanofz{s%haé\ﬁﬁ. |1I53L2990 grfdQ@Q ﬁqglis%@@%%e%/%p‘{ %gys%%b feen 11129

MPc 15 200 ozen rozen rozen

500, 000 (furegerived ahfhﬁameﬁei@mzeﬁﬁon@um%eeﬂ?d far557BhAtarcells 5RO fdd 0 No 7 51
Total s @ddal bipaBféh, @Mt HRE5YO theNelnalfhgdShe CODD2E gAlB- Cellstaty @ited i0a 7t on

CD90. 10T 5er gyﬁodggg%@@grpwgdorofasm&wuwﬁa@s& 68l Sl bone mer row

as desc l'ation- directly conj
m cr obe8¢,000 cells, In & 24 well plate, 10,000 KTLS-HSC are sorted dlrectly per well m 500141 media.

Sterile water is added to the outer wells of the plate to prevent evaporation, The celis are incubated
at 37°C, 5% CO;In a fully humidified incubator. On day 2, 500p! 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
piate containing 500l fresh medium. The empty well on the 24 well plate Is rinsed with 500 pl fresh
medium, transfer this to the same well on the 6 well 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,

30. Dally

add 500p! 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 celculating fold expansion and fotal 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 Internatlonal inc,,
Glutamax (100x) Invitrogen, B-Mercaptosthanol (1000x) Sigma Aldrich Fluka Inc. The growth factors

include:
dpre i, vy T.Manufacturer’. ¥ Catalog Noi_ > . |.Stock solutiong | uUse’at: .- [
rmKitL Biosource PMC2115 26ng/ul 50ng/mil
rmFIt3L R&D 427-FL 25nghyl 30 ng/ml
rmTpo Blosource PMC1144 10ng/pl 5 ng/ml
rmiL-6 Biosource PMCO0066 10ng/ul 10 ng/ml

[00231] Culture media for 100,000 cells (500ul/well} Is Sml complete Xvivo, 5pllL6, 2.5ul TPO, 10
1KIIL, 6ul FR3L. For 100 ml Complete Xvivo use 100 /ul p-mercaptoethanol, 1ML Pen/Strep, 1ML
Glutamax.



Col l ect fenmurs and tibia, dean of nuscle. Crush using pestle and nortar.
Filter through nylon screen, 5 mceltube (10 | eg bones and 10 arns).
Centrifuge 1200RPM for 5 mnutes. Resuspend in | m ACK - 3-4nm nutes on
ice, Wash by filling tube with staining nedia. Centrifuge. Count cells.
Resuspend In staining nedia -50-60pl nouse, filter, wash tip and filter
wi t h anot her 40-500, add rat 1gG (1:50¥%nmouse 1gG (1:50) for 10-15 m nutes.
Renove 10ul whole BM for staining. Add 10pil !'nouse of anti c-kit
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[00525] ot o T oad CERBOLIORY PP BB B ¢ ol

used resmgpend in SM (1x10 cells/m). Stain with streptavidin Cy7-PE (Lot#
E006330) 1: 600 25 m nutes on Ice. Wash, centrifuge, resuspend in staining

Co or's Avastell b shihétc 2B {ﬁ% o fi aeln QR ol ORIEEMED , 130,
B220- Bl FNR) WS wﬂ’mmawfe&%é%1 I GET 639&1191) Eyioerins (fabestaived wifo¥az 6 1: 400

Griinwald/Giemsa stain) were made. Approximately 3 times 7.5x107 culture derived cells are needed
for injections, fresh (1x} and frozen (2x).

[00234] Freezing of MPc. MPc wers culture-derived from HSC as described. The cells were
analyzed by flow cytormetry prior to freezing. In addition, single CD117°Lin" cells were plated, either in
Terasaki plates with MPc medium {Xvivo+KitL, FIt3L, Tpe and IL-6) above. The percentage of cells
forming colonies will be determined one week after plating. The cells were frozen according to
protocol as described below. Cells can be frozen in a cryopreservation media that is a serum free or
a serum containing mix. For all the research experiments serum containing cyropreservation media
was used, Serum containlng mix : {150ml total) 37.5 m! serum, 80 ml hetastarch, 22.5 ml DMSO.
Pellst 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 [cy water and slowly drop an equal valume of
the cyropreservation mix from above to the resuspended celis while gently mixing the tube. Pipetthe
mixture in vial and put freezing apparatus at -80 overnight transfer viai to -180 for long storage.

[00235] Thawing of frozen MPec. Frozen MPc were thawed as describd below. Thaw the vial in 37°C
bath untit the content Is mostly thawed Resuspend ceils in serum free media (IMOM or Xvivo). Pipet
cells slowly in vial containing DNAse, take cut small aliquot to do initial vial cell count. Dropwise add
10mil of Media (IMDM/DMEM etc with 10% NCS) to ceils 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 (/) trypan bluefhaemocytometer count (#f} Pl exclusion flow cytometry analysis.
In addition, singie CD117Lin” MPc were plated and cultured.

-



B220- FI TC E005965 1: 200 B220- APC EO011511 1:200 0220- Cy5PE E004592 1: 800
Pl 1: 1000 No stain 52 [00227] Stain whole BM Centrifuge cells. Resuspend
In 100ul SM + anti bodi es (see above). Incubate on Ice 25 m nutes. Wsh,
centrifuge. (If 2B8-biotin is used, resuspend in 100ul (10r cells/100p1)
and stain with streptavlidin Cy7-PE 1:800 25 m nutes on ice). Wash,
centrifuge, resuspend In SM+ PI (1: 1%0), filter before FACS. 100228]
Approxi mately 3x104 HSC were used to Initiate MPc cultures. The cells were
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Penl St r egALB@MItsamax and O- mer capt oet hanol as well as Kitt, FlIt-3L, Tpo and

IL-6. The calls are cultured for 7 days to obtain M, (culture derived MP).
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(100x) Biosource er nat 'ona AV roogen,

p- Mer capehetanpedth A( fumipeley celidigfidays giter iethaHradiation ?ﬂéi recpRgitpmwite0Pact or s
i ncl ude: syngenetyRist uhdgiowde E—:allogerﬁenc duttdrébisrivddI0B, used oithSiRsDéSEd Utio t'"

tlse at: ryt}p];e'ser%tlon -SuwivnH(afEer funga?a'na'lfén%g ma'\é%ps of 1% r?oelthat rec(e)ﬂ&{ é&) 000 fresh
cells differs significanily from that of mice receiving only HSC (p=0.008, i-test). The same is true for 3
groups of 15 mice that received 500,000 culiure-derived myeloid progenitors that had been
cryopreserved compared to HSC-only groups (p=0.0328}. There is no difference in survival between
the groups receiving fresh or frozen myeloid progenitors (p=0.7205) or the HSC-only groups in both
cases {p=0.5058). FIG. 4B is 2 comparison of the CD{17 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 MPec illusirates 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 mysloid progenitors (4x10*

cells/mouse). As shown in FIG. §, 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 celils are MP-



rnFlt3L R&D 427-FL 25n ! 30 ng/m  rml o Bl osource PMC1144 10ng/ Al 5 ng/m
rm L-6 Bi osouroe PMDO066 10n | 10 n m [00231] Culture nedia for 100, 000
cells (500ul (well) Is 5nl conplete Xvivo, 514.6, 2.5 TPO 10 |[|Ki 1L, 6l
FIt3L. For 100 m Conplete Xvivo use 1001l p-nercaptoethanol, | M

Pen/ Strep, 1 M. G utamax. 53 [00232) After 7 days in culture the cells
were harvested and counted. Aliquots vEre anal yzed as described bel ow
Anal yze of HSC/ MP by adding 4-5 of spherotck (6.7uM beads to | m of
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DVBO. Pellet cells and reuspend cells in serumfree nmedia (I MODM or Xvivo).

CLEP" (M oAbl MRS ity yidipened
cyr opr eSBIATEIES Wk ke egengis ool o e ees e pprEeding 1y i xi ng
t he t ubelosdhopadvetstip affestsititeumiee. | The ekmrimen dhgustMHcrinepoled atepsandit us at - 80
overni gQg”"E’&M%M%a\,\%dd"%&%%%(’aﬁtg’gﬁgﬁier age. [00235] Thawi ng of frozen

MPc. FroZen MPc were tha as descr elow. Thaw the vial In 37C bath

until the content |s nostly thawed Resuspend calls in serumfree nedia (I VDM
or Xvi vd$024d8] jHiig study was modifiéd from the standard Fungus experiments with murine MPG. The

standard design is to culture C57BL/Ka HSC for 7 days In Xvivo15 supplemented with Kitl, FH3L, Tpo
and IL-6. On day 0 the host mice (BALB/c) are lethally Irradiated (2x4.4Gy, 4 hours apart) and
injected on the same day with 5x10° cells from the MPc cultures and 200 BALB/c HSC (KLS). On day
7 the mice are injected i.v. with 150 conidia of Aspergillus fumigatus. The mice are Inspected dally
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 (li) 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 MP¢
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 conldia of Aspergillus fumigatus
1/21/2004 to | Day 8 to 30. Daily records of surviving and dying mice




cells slowy in vial containing DNAse, take out small aliquot to do Initial
vial cell count. Dropwise add 1 Oml of Media (I MOM DVEM etc with 10% NCS)
to cells while gently rocking the tube to allow slow m xing of nmedia and
cells. Add nedia at approximately InUninute. Spin down cells and resuspend
in staining nedia (HBSS/ 29%NCS). Then "rest cells by leaving themat RT
for'"/2 hour. Countlstain or plate cetl s accordlngly [00236] In this

, ately 1 hour

ar m nnri h\/ ) fr\man hI uel haprmm/f nmaf er count (i O PI

excl usilgr=lto

Wb | glrpoonstingtion starfinaiat Awesks; ngl o cD11741in"| MPc were
pl ated and cul tured. . 54 [00237] BALB/ ¢ HSC sort. HSC,
CD117" Lmg @ B Ty R . e e gc! | bed
above. {ia Sas) '“p,|15| WETE | Meepgl. — THE =T | c HSC
wer e nmESthA Mg M cUl tUT E; qgllw BS BEBoMGE [T 1T T HE UTS| betohida |G > |and used
for | nj/emidd@MPcT NTO T et hal g I oh@di at efbs obg\-B28 000 &aen lia TGNOUS
| nj ect i [CagigidaTy®iay 7 the[ngce wi 1]l be I njgct ed hér The talp am th 150
coni di d Telel _Asper gi 1T Us 1 531 0@ibass a9, 87000 | havs,bodl dawh | Nch,oeh Nd Tt he| testing

of part of the injection solution on Sabauroud-dextrose agar to quantify
t he nunt[&o246]‘ Hobsitsy BALBIE|iHR*aChan. 6 chsslz (oﬂsrnaembileusorathe%ptApgmximaﬁty%m ne the

concentr f X er| t ] ot al
Vol une. JieeBieepiy. 51k fosh srilfs S 3R BAGSAE Clflit Ot 2 ol e o " 2,
mouse. [BEAdiIMBPURS)] MREAKTR $1-2CRY9. 1 6RIER @RébMﬁ’F Bdln H-B,£09%Q, GR4E. 1ERLEX bef ore
each symimgwsfib?, icngo.1 Rimise @ERO] Apg r&fimm;esﬁmlnn&a:femh%tran sNetsadr and

i ncubat e | f|r sence of conldia
i nj ect e&ﬁfﬁg%ﬁféﬁggdgﬁéng%%% E#lggc@@ﬂe é'?eln ea“%%?%l d progenitors
retain their ability to prevent I nvasi ve aspergl |l osis In neutropenic mce
HSC wer 0§45} We-caligres @007 sasmﬁwudwswedHacme sordd from CRYVenricied/s t he

cul ture%ﬁﬂ%ﬁgﬁd%%eﬂ%ﬂo@%&%&%a?ﬁﬁv dwq@ctmganx-aﬁhe cells were then
cryopre n the va H{)hase of

) |
P T G e Seer b ool AppBaaston SUESB 8 be yapo o apice WBF b TR, ¢ haved i n
a 370C walsaverdauitired halsivedh -ItZME:ePuwsthmedmgnnhKltAn 30mg/micFitslt + Sragmirfeowved f or

f1 ow Cytﬁﬁ'@l}n mme% Yeds 8&’&97&36\6%9? aﬁéurali}%cgﬁslwe?e MRRstd &k L0 I nj ect

into let Irradiate enel Zos LS. ares survival data
for fredRUnNRe- \ﬁ"‘ﬂ“ﬁ‘tst"f?éﬁ angfyzed, PRy, dow Eﬂ?’ﬁ“?ﬁé’(f"ﬁ% ‘HﬂscPeﬁ?"B‘Q%F?l detsFreing et wer e
Cryopr egpedseiee opHS@CMR) GMFS MEP lard Bre dajurseelis/(ODAlb’ cﬁr—‘t’hmwbhahbsprmged with A
fum gat I r adi y @n with
200 sy‘n%gﬁ%'{‘%%%&@ﬂﬁ‘%%%' pelf 98 ekl A Bi A0y 18610, BRORTEARHEIST, Mher
fresh orveknegfed @r‘@ﬁﬁ?@s@x‘éﬂiﬁPQB‘ﬁW"’S&WWf%S&F"BﬁfW@FW?‘dﬁ?gal chal | enge in 4
groups of 15 mce that received 500,000 fresh cells differs significantly
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roflleoftecu ure
P fumigatus as descrlbed above. 'I%a |nJectIons will differ in that these mice will raceive fungus on DAY

4 rather then the usual day 7. Other procedures, including the testing of part of the Injection solution

on Sabauroud-dexirese agar to quantify the number of live conidia injected, remaln the same.

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

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

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



before freezing and after thawi ng, and shows that a freeze/thaw cycl e does
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CDl 17+lgimeofeelebts in the MPc (FIG 6B). These experinents were perforned as
described for FIG 5. BALBI c mce vvere | et hal | y I rradi ated and inj ected wth

BALBI ¢ HSC 7BLI f I t
coni diCa at ?)Eg [C%ff?" ﬁk %n @Xtﬁlﬁ@g "fn'%fe‘é'vemP‘aF?PA‘PE}‘ %P'H%
effective protection. FI G Snbi nes survival data from 15 Separat e
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[ 00243 TALRLEP Eprsma i f PPt s FRRSEY, cRl e oo ShRE e el T e
exper i metyppregesvatian, eitiet following dheibriaxttR4-shrichaierd ot afige@lI4 CRPRH s(oﬂmg prbeects to

the samuoppt G&ﬂplﬁaréhﬁhﬁlaﬁﬁﬂ&fusmaétb‘oBatefﬂ!é&'i not adversely effects the
m ce. The experinment shows MPC in poo ed batches and cryopreserved as

moci 1 ¢ dOPS AR efrogt atanalsr GARIE b5 BEPT R PN P PIRS SN ot andar d
desi gn lirse brca st eon@inBh VBl Fétaall H[é(iea‘eamh Sxperinysits| we axe bsing] sefinseopiainBgent ed wit h
KItL, Flcgrrgﬁfesem%n media, Serum containing mix: {150ml total). 37.5 mi serum, 90 m! 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 and iransfer vial {c -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 initla) vial cell count, Dropwise add 10ml of Media (IMDM/DMEM etc with
10% NCS) io cells while gently rocking the tube to allow slow mixing of media and cells. Add media



and IL-6. On day O the host mce (BALBIc) are lethally Irradi ated (2x4. 4Gy,
4 hours apart) and |Injected on the sane day with 5x105 cells fromthe MPc
cultures and 200 BALB/c HSC (KLS). On day 7 the mce are injected W with
160 conidia of Aspergillus fum gatus. The mice are Inspected daily and the
30 day survival is -determ ned. [00245] The experinments described herein
differ in that (1) HSC were sorted and®®cultured from BS.BA AKR FVB and
SJL mice (I1) reduced nunbers of MPc were given (iii) the fun%us was given
nor e raft $PPpERtel miEingie; SAIN dpwicaliyandagsuspeptingsiriningrediaftBSHRAUNGS) reskSC t o

| ni ti at eel by @angthen MRT forlid 66020 0oung/ Sidindr piate cBidyactbrditely t BALBlc HSC, harvest
We cultures, irradiate 51 BALB/c mce and 111312005 inj ect 45 BALB/c m ce

with M ted e with 200
coni dl a‘ig@%ﬂ&ha@% Mrﬁ%ﬂ%% uSaDsﬂ{?rff?‘leBgﬁ%g&ggy@ 'cf mg/%r ecords of
survi vi rSldameexepg W“M@T!&G‘ Owrﬂlfkf@@@m@ﬁpqéad1qwfo‘é||—f?orm|ﬁé\lﬂ§|ica'@ﬂ

reconst lomdtws@n Thé &tdkinBs Fise ﬂawemkmbﬂ&éagmwlgbﬁ AR BoPni2Proeigiha 7 BS. BA

MPc 15 0,2 125, Q00 each
200 coni °9°”9f‘97ﬁ??ag 1§‘f9”8$‘5€ﬁa 1§6Q?"H ﬁg?@“vq‘f"ld‘ﬁﬁ?ﬁ g‘b%égﬁgﬁﬂ%l@% 000

1, 875, 06®ck46r9, tra@mp@s;@zi@]enmawtayditlmﬁmf ihe-folfowingogiokines weBMSted Mlchar | es

Ri vers uemamwelahgfmm@m FTRInghni, iR.CSF S0Rg/MPESSS Rickide &l cadmtiRPSts and 5 as

HSC—don Ka,, H d house) ;

VPC. AKR U 'kgﬁééﬁgg’p"fé"yﬁj‘ﬂng"z § e, ﬂW‘@S@’ &HS‘E%D%EE[%&ES Qéi%% 1 (CRL):
MPc: FVBCD%ZQDWHCD’GMS 2 (CRL). Approximately 5 to 10 mice of each
strain are necessary, sufficient to generate 8-10x104 HSC. Mdre BS.BA cells

are nee L A% Rbig 5 Fiubr SEEABELH0PS s2mi

CD117' ng@zs?i]ﬁ%lsn'?@s&a Eiags(h@%hd\%erg s%r%fga%&%m CD ?}sae"ﬁr(’fzgﬁoeoaz)oészngA AKR
and FvB #5H07Bderoiie%s descri bed above. SJL HSC were sorted as CD11irLi nnep?
Sca-1' cel I S. Approximately 3x10" HSC will be used to initiate MPc cul tures.
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pres encehanfapMSQAm%,un@VBnmkgEEreamb tBﬁhaﬁEhtdgélﬁd Otedyl feed 0Bl claped $Hut 1'

Ter 1194 to a re rrade
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Excess ouff ciyﬂ wEhedarger pagsrcan btp oasily lled bif gravity tiow, s eyrinjeeithest pBperRaRbHSC sort .

HSC, CDlchrinebtod addPripRar wiign addiNghEdniRorcarb With AMdgalaPibdtk C ThisE Bagsd nBitaed

to be clamped prior to opening the lock, they only need to be heid upright.

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

[002608] Sampling: Reguiar cell samples can be drawn from the bags using 1 ml syringes aquipped
with a luer lock. Mix the contents of the bag (cells tend to cellest in creases, see grey deposits in the
picture above). Clamp if necessary (7m! bag) and remove the stopper from {one of} the ports. Atlach
a 1ml syringe and invert the bag {syringe down). Remave the clamp, if present. Fill and empty the
syringe a few times {0 mix the cells in the connecting tubes. Empty the syringe (plunger all the way
down) and invert the bag {syringe up). Allow alr 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 ml 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 ml bag approximately 4x1 0° cells in



HSC (200 per recipient) were needed. The sorted BALB/c HSC were m xed with
culture-derived BS,BA MPc in the desired ratio's and used for injection
Into lethally Irradiated BALBIc m ce. [00249] Fungus iniecti ns. The mce
were injected In the tail vein with 150 oonidla of Aspergillus fum gafus as
descri bed above. The injections will differ in that these mce will receive
fungus on DAY 4 rather then the usual®day 7. O her procedures, including
the testing of part of the Injection solution on Sabauroud-dextrose agar to
quant i f gorelleémeriunp el eoncentration EotHf cilla pérmilleBtceds depitdsrappioachsi@freslls pgro®250] FI G
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m snat c Meacais expaded tocapgroxd 1163 10° aeitsiinfdays. Abobhediledouid e testart withromitio ¢efimwed MP
celI's f 0B add 157 Bmddfany Gdalf @, rolfplsBY /Moy 46HASs AbailhR b a%@e tali dose
resulted in protection wthout |ong termreconstitution ata not shown).
[ 00251] Qlﬁdi ourotectlve Ability of M smatched Alloeenic Cultured Derived
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were ei typedllydond ddagh 5, 6@hd ¥2. THi9 Mciudes AGE clsmedricaaysB \pialingde 500k ih N cul ture

fromso ' red ' Vi 7. .cul eln
X-Vivo %@ﬂgﬁ%& %’?‘%&ﬁ?ﬁ% n,d \@%@w"‘f’@é"%ﬁ"@ Bﬁ%%?'ﬁ%’\l)\n ué'tssaé?/éeoﬁgdays of
cul t ur eon & daily basepsing Hhaempeviametsy apiat Buelet er mi ne the frequency of c-kit
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cel | s. PfectiofJaies aresimiar befyyepr eiitpees prawing indChagandcpifsgs Qowing B issus ed ni ce or
frozen eaudretflaskse d pmpbition ¢f thel cajjseectheredipostly dothe plastic ofLthé flasks] thisowdsInst tia s
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| rradi afdrerptday 8 2isPiatinghihey colisinPagdispt torsaiher inprpeses,pipingHere"eat¢ 0ogenei ¢ MP.
Cyr opr esgraredtiddhBlty (fetohct siowayui val ently to MPs that are given at the tinme of
harvest. 7.3 Exanple 3. Myeloid progenitors Initiated from human

hemat G St | | n_f]ask - [00253]. . H HSC
( D4 BB, BB ologpota e bR BT DR st AR Sen ABABCS,  o

obt ai neBofardidiheellstiere autidrerhin 8asks for 8//s (XviveHrPetfdgp fGvtarope 490ng/el KEL.usi ng a
Baxter hemgmxFdeY] soRgm TR dndeidhémnEd, Slbied (T2 flsks WIS Birférbm ighh radits sor t ed

using a Rl & R DA G N8k Ofia 12 shows cells at different timepoints after
transfer (4 to 19 days). The presence of granulocytes peaks at day 12, by day 19 only macrophages

are seen. Human MP cultures can differentiate inte morphologically mature neutrophils and
macrophages, as well as megakaryocyies.

[00265] Expansion data in bags from Donors 1198 and 1202. Cells from these two donors wers
Isolex enriched, sorted for the hpHSC phenotype (CD34'CD80") using the Dakocytomation MoFlo
and cryopreserved post sorting. The cells were thawed and plated in 7ml AFC bags as Indicated.
Madium: Xvivo15 supplemented with Glutamax, PenStrep, KITL, FLT3L, TPO and IL-3. FIG, 13A
shows total expanslon, and FIG. 13B shows cell denslty data. Open symbols Indicate cells plated at
the same time In larger bags (see below). No difference is apparent between cells plated at 2x10*
cells per ml and cells plated at 2x10° cells per ml, or between celis plated in 7 ml versus 72ml AFC
bags



regul ar BD FACSaria to obtain CD34+CD90+ cells ("hpHSC') Cells are used
either fresh or after <cryopreservation, either follow ng the |sol ex
CD34-enrichnment or after CD34+CD90+ sorting on the MVFlo. Sanples are
frozen manual or using a step rate freezer. [00254] Freezing of human cells.
Cells can be frozen in a cryopreservation nedia that Is a serum free or a
serum containing mix. For all the reséirch experinents we are using serum
containing cyropreservation media. Serum containing mx: (150m total).
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accor di n&d%ﬁ 002561 h&HSC are cultured in wells, flasks or bags In Xvivol 5
[

+ 1 % Pd Hyranapvelels:parapaiton culture yprecitaned witAH urfvd hemamH$G (hawed congl m
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(CD34, anslodehisRAndigtngtmnw m@ppegerdtiprsare pelant in @Ivrey.. 1002571 Bags: 7ni
Vuel i fe bag (American Fluoroseal, catalog # 1 PF-0007), 32ml (#2P-0032) or

72ml ( #&ﬁﬁ@?ﬁé) 18905hEws RE fherb 2P R AiAEls oPEF P fcolbM oAt ini ick ls@dar d

precauti ons handl i ng hunan cells. The bags have._ one (7 bags) or two
ports t RN L’B‘é’tm&éé? 8?"“I°F'TQ'I f“ﬁ@”%‘ﬁ'&?'ﬁ'fag '"ﬂ@b‘ﬂ'ﬁﬂfrﬁ':é%qc’d? mﬂlﬁ)‘?ﬁg have | uer
| ocks winelative sttongasincssaseih éotdl cellgamaerdthery isiandreseabain BEUceeTimet ed. The 7ml  bags,
once filled with nore than approx. 4ml, are under enough pressure to |eak

when op ' ck. Use
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suf fi ci &hewniTRIS. 1% rRiets shiowg Sreappalsd oa lisiang linepgq negatiyg csalia sEindow, a syringe
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GD34low/- cells make colonies {although to a lower degree) ana therefore contribute to the overall

progenitor pool {data not shown). The relative number of CD34+CD80- cells against the relative

plafing efficlency over time was determined (data not show) to determine the correlation between %

CD34+ cells and CFUs. The close correlation (data not shown) suggest that CD34 FACS stains can

be used as an Indicator for the number of progenitors In culiures,

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



[ 002591 Culturing: The bags are typically cultured in a Sanyo |ncubator;
37C, 5%02 and 1-20% 02. The Incubators are fully humdified, although this
is not necessary for bag-culturing. The bags are gas-perneable, but not
wat er perneabl e. The cell concentration is typically 103 cellslm (range:
100 cells/m to 104 cells per m). The bags may be placed in paid dishes
(15cm di aneter, can hold 7 or 30m baﬁds) or in square dishes (larger bags),
for ease of handling and added sterility. [002601 Sanpling: Regul ar cell
sanpl es [RRATILHGH1Bshew 7 avits loba énlogy forsatioyassandf theyWR ealje sulterpd wiipled, I th a | uer
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sanpl e tcobkinaticointrease theaptpirmumbeérs afdblonmReitaingcdlif inlecdReras.y and renove t he
syringe and replace with the stopper. 1002611 In a 7 m bag 2nl of cells in
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nd 4, foll owed addi tior
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Expansi &Rt e( gpelopmat PP‘Gﬁana”Qé%a?'ﬁ? FERBIYVOEI G 11 shows expansi on
data In Bags and Flasks from Donor. 1319. FIG 11A shows total expansion,
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erion bags ase contrast vl ew o ell's grow ng | an S nor:
1519 or MekTAYeG A o Gl ATs CRbY apites e gon G ettt i IneBln S8 gar ner
| ncr eas e COKPpstaln mpnagnatune myeleid talls and heterogeneous staining shows commitment and

maturation into the myelold lineage. At the same time no human B cells (CD19) or T cslls (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 utllize the invention and various embodiments with various modifications as are suited
to the particular use contemplated. .



apparent density (data not shown). 100264) FIG 12 are photographs of cells
fromhuman MP cultures and treated with gromh factors. Donor: 1319, cells
were cultured in flasks for 8 days (Xvivol 5+Penstrep, G utanax, 100ng/ ni
KITL, 100nglm FLT3L, Song/m TPO and 10ng/m 1L-3, switched to T25 fl asks
with different gromh factors (100nglm KiTL, 20nglm 1L-3 and 300ngl m
GCSF). FIG 12 shows calls at di ff er Mt timepoints after transfer (4 to 19
days). The presence of granul ocytes peaks at day 12, by day 19 only

macr oph§{i238] Almatesie aratent-hppiikatidi®, publicetiong, Rnd mferahcdsl aitedindrein e ekpressly

mor phol i?n%rﬁ&latla&' bmfel-bhé‘a tH%IétsEHQ thlarﬁ aé‘lﬁgach %%9&? BaiEstion BrSpat¥at Appikation
negakar%chte Expansi o ata 1 n bags. from Donors fT98 and 1202.

Cel | s f "8hHReR ﬁWdH@HﬂWé“%‘F‘ém'ﬁem’@W@ﬁW@ C€.sorted for the hpHSC
phenot ype (CD3CCD90') using the Dakocytomation MoFlo and cryopreserved post
sorting. The cells were thawed and plated in 7m AFC bags as | ndi cat ed.

Medi um  Xvivol 5 suppl enented with d utanmax, PenStrep, KITL, FLT3L, TPO and
IL-3. FIG 13A shows total expansion, and FIG 13B shows cell density data.
Open synbols Indicate cells plated at the sanme time In |larger bags (see
below). No difference is apparent between cells plated at 2x10 «calls per m
and cells plated at 2x106 cells per m, or between cells plated in 7 m
versus 72mlL AFC bags 60 [00266] Expansion data in bags from Donors 1176,
1198, 1202 and 1207 In 72m) AFC bags . Cells fromthese four donors were

| sol ex enriched, sorted for the hpHSC phenotype (C034' CD904) using the
Dakocyt omat | on MoFl o and cryopreserved post sorting. The cells were thawed
and plated In 72m  AFC bags as Indicated. Medium Xvivol5 supplenented with
G utemax, PenStrep, K1TL, FLT3L, 7PO and IL-3. FIG 14A shows total
expansion, and FIG 148 shows cell density data for the cells. Initial

pl ati ng vol une: approx. 4x10 cells In 20nml, final culture volume 70 m per
bag. A total of 15.6x10 cells were plated in the 4 bags, a total of 6.14x10
cells were harvested (and cryopreserved) after 8 days. Average expansion
40-fold (range 30-fold to 60-fold). 7.4 Exanple 4. Human nyel oid progenitors
colony formation and response to G CSF in vivo [00267] Human nyel ol d
progenitor culture were started with 2x10 purified human HSC (t hawed hpHSC)
and cultured In a static AFC bag with serumfree ExVivo-15 wth SCF, FILSL
TPO, 1L-3 as described above. At day 5, 8, 11, 13 and 15 the MP cells were
harvested and plated in triplicates into nethyl cellulose to assess their
potential to formcolonies in vitro. FIG 15A shows the plating efficiency
(col oni es obtained/cells plated) subdivided into the different types of
colonies (E: erythroid; M macrophage; G granulocyte; G m xed

granul ocyt el macrophage; GEM m xed nyelold/erythroid), Indicating how many
progenitors are present In cultures. [00268] FIG 15B shows the Increase of
total nunbers of CFU (colony formng units) which is the plating efficiency
times total cell count. Although the relative nunbers of CFU go down due to
t he



rel ati ve stronger increase in total cell nunber, there Is an increase in CFU
over time. [00269] FAGS anal ysis of cultured MP and changes in the

st eni progeni tor popul ations over tinme are shown in FIG 16. Plots shown are
pregated on live and |lineage negative cells. The starting population at day
0 i s CD34+CDO0+ (upper right gate) and this popul ation declines over tine.
Myel ol d progenitors are mainly in the €D34+CD90- gate (upper left),
additional data indicates the CD34iow - cells nake colonies (although to a
| ower degree) and therefore contribute to the overall progenitor pool (data
not shown). The relative nunber of &AM$O0- cells against the relative
plating efficiency over tinme was determ ned (data not show) to determ ne the
correl ation bejyefhs mifkePft cells and CFUs. The close correlation (data not
shown) suggest that CD34 FAGS stains can be used as an Indicator for the
nunber of progenitors In cultures. [00270] FIG 17 show the effect of IL-3
and | L-6, al ond. andAmethediof psepasimgenthesapeutivRoowasitionfodrangigmtlyshows cel |

colts: ” worecdiiptybgdtAgheifs MR demmal A8 BRR HolBrs b &l et 5131 6
(10- 20 ng/starlingeel pesiiatorineniriing endhed MidMdtapdietic b é8lsBSTe).exThe cel |

counts reveal that IL-3 acts as a proliferation factor in the cultures. 61
[002711 FNEC ing eHitore medivm gomprisinga evPing angrarewthofactos saituee ta he MP cel | s

cultured w = - kD i ' ELG. . day 5), FIG 47A
(day 8), \a@r)l(égrllc#I éé%¥g°@%?%%gﬁalﬁ#%n%s@ﬂ?éég%hgp pu'&h@i"taﬂ)dsb)gf I L-6 increases
t he nunberssuspenBidgesatd hekejuid proganitort calls in aqdwnntosutipeligatceptabie VP cel | s.
1002721 FIG 19 s@gm@t#e &bsol ut e gunbers of CEUs in MP cultures with IL-3,
IL-6 or b&wediym s i fREedBINIstEsionde iadpAMAaligAdI0SEt al  nunbers of CFU from
MPc in response to IL-3 and/or I1L-6. The proliferate effects of IL-3 and

the progenitor wirdih dap 65&0%%%ﬁﬂ%&ﬁrth‘fh}:t@ggfiﬁ@?&esﬁwbr&yd% Atidf

conmbi nation increase the tota ers o ony Initirating cells in the
cul t ur es. H3O2IN myeloidwragenitbt cells whitktdimiding sdpansiennfiHSCsns for 5 (FIG
20A) or 8 days (FIG 21B). G CSF was added 300ng/m was added at day 5 or 8

MPC (day zero gn gr t i t | . h noni tored over
ti me and conpafed tiﬂgﬁ?tbﬁ? agg?rﬁﬁ'%etgf&laﬁ? 3h&§ﬁh§?ﬁ%mpﬂé@§f ve G CSF (w o).
The data sh@preddrdingGaidexpemidedanyeieid grogenion eaheph®d th saiRRUSpéMdg | ong
period of tinmes when added at later stages to the cultures. It also shows
that our ®fMre responsive to G CSF and are likely to be direct progenitors
of granul ocytes/ neutrophil esm and suggests G CSF In conbination with MPc
transpl ant to khncre 1 ﬁ}g”tﬁ I : | : 1 FIG 21 is a
schematic to s?bw ri@%gﬁh%%ggbsﬂdo t@éﬁ%ﬂggﬁggﬁg%&%@g%ﬁ vivo. The
schene shpopulation das beantpreviously xpopresemvedf day 8 MPc into NOD/ SCID mice to
evaluate their potential to engraft, devel opnental potential and response
to GCSF In vivo. [QD275], FIL G 22.is FACS anal ysi.s_of bone marrow and spl een
Lo Look for endraf { TORMENOH Sredvaistic S feahées shc stBamRh: ot on - and
thei r respRRsRLbA ispiied Fafitlopdistitsterfcallgled W th anti-human CD45 anti body
to detect donor cells and shown are two | ndependent sanples for each tissue
with /

5. The method according to Claim 4, wherein said purified

hematopoietic stem cells are isolated CD34+ CD90+ cells.

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

hematopoietic stem cells are from at least one allogeneic donor.

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

hematopoietic stem cells are from a plurality of allogeneic donors.



wi t hout G CSF. Bone marrow shows hi ghest degree of reconstitution, which can
be increased by injection of GCSF. (00276] FIG 23 is FACS phenotype of
the human MPc derived calls in NOO SLID mce. Plats 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
committed to that |ineage, CD14 and GH15 stain nore mature nyeloid cells
and het erogeneous staining shows commtnment and naturation Into the nyeloid
| i neage. At thg sarTE time no hunman B cel|s_(CD19) or T cells (CD3, not
shown) were dePect abi@ Mathed gccerding to|Cainy71wherein thellooggels Mtions of

speci fic gp@gpaemaﬁﬁay Mg?—%a Hfthiem{ﬁBP brﬁfbcﬁﬁ}r’p%té)cﬁm coﬁ{éﬁ%g@ﬁlﬁé)f or

purposes of i1llustration an escriptio ey are not "I nt 0’ be
exhaust i vavitbrrespect itd gach ptreri nvention to the precise forns discl osed, and
obvi ously many nodifications and variations are possible in light of the

above teachi ng, The i r osen and described In prder to best
explain the pr Phci pTﬁggﬁ‘?%ﬁgE??{@ﬁ@Pﬁa%z' ‘P’Bgrefﬂ %&?'@QP"ﬁ'ﬁﬂ%i“{?ﬁi on, to
thereby eapdfiglydhibmatcheld dtltRé! major HisBcampalabiliBeedmple! (MHC ) With tepest i on and
various enbodi ments with various nodifications as are suited to the

particul ato gaeh ethefenpl ated. . 62 [002781 Al patents, patent applications,
publications, and references cited herein are expressly incorporated by

reference to't hg. Sagke G oBodingiBIohTS! VhehdR < BHRLIGAIBBRY P!

application was speci VI y I'ndircate cor por at ed
by ref er echemidally-detineéd/5 VWhat is clained is: 1. A nethod of preparing a
t herapeutic conposition for transiently reconstituting henmatopoiesis in a

mammal i an host ,,co ising:,a) cultyring a, .starti cell popul ation

i ncluding enri gﬂednﬁéﬁﬂ?%_ﬁ%‘? é%?%‘gmgﬂmfﬂg'm 1 WE@;")tHgfyﬁ\W\%a'ﬁg@“@ﬁl ture
medi um coigytbishidure rca%ttﬁglcamp@aﬂioarcom|tqafnan@F),nlrl>_<’r43ruaaha (FEXRnRd the
nyel oid progenitor cells within said cell popul'ation; “and b)  resuspendi ng

sai d nyel dhrambopgietin{dPQel Is in a pharnmaceutical |y acceptable nedium
suitable for admnnistration to a mammal i an host; wherein said cytokine and

grow h factor giyxtu I Y j el oj d progenitor
cells while |i Elb’[i ngﬁ%%ﬁ%ﬁ %ﬁc%ﬁ%ﬁéﬁs@g@ 1#&%‘”@@8%%&@&@%%@9 to Claiml,
further corpwthsFacor mixturphas an vddiionsl fdctox peladed fromlimtedewkindgii-8pr cells
prior to said resuspending. step. 3. The nethod according to Caima1l,
wher ei n sﬁ?tﬁrl%tiké’ﬂ'ﬁi(ﬁg%élrI'"teﬁ@-ﬂﬁ'?'aﬂi(Bﬂ1 Hagr srBRingtians Mesedf. cryopr eser ved.
13. The method according to Claim 11 in which the cytokine and
growth factor mixture has the composition SCF, FL, TPO, and IL-3.

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

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

progenitor cells are common myselecid progenitor cells.

16.  The method according to Claim 14 in which the isolated myeloid
progenitor cells are granulocyte/macrophage progenitor cells.

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

progenitor cells are megakaryocyte/erythroid progenitor cells.



4. The method according to Claim1, wherein said starting cell population
is purified hematopoietic stemcells. 5. The nmethod according to C aim4,
wherein said purified hematopoietic stemcells are isolated CD34+ CD90+
cells. 6. The nethod according to any one of Clains 1-5, wherein said

hemat opoi etic stemcells are fromat | east one allogeneic donor. 7. The

met hod according to any one of Clains @6, wherein said henatopoietic stem
cells are froma plurality of allogeneic donors. 64 8. The nethod according
to daim?7, wherein the allogeneic donors are at |east partially m smatched
at the major hi'8t ocriparapsulic comMpgaiPR compaeing axpanded gpvelqid prodasiar ot her .

9. The ne %ﬁgg i { | Bcbrdi i : ngt ¢ donors are fully
m smat che g%jota e r?g?%frheh@g ggoma{dé%?ﬁ&f%%%gﬁgylﬁﬁg@'mth respect to

each other. 10. The method according to Claim1, wherein said culture nmedium
is chenicall y18ef i mbd thdrapedticcorapdsitbractClaidn 1§ in evhittasaid myedoidhi ch t he

cytoki ne and growth factor mxture h he. .c osition c-kit |igand (SCF),
FLTo3 11 gehRestiy ool eotipfite Ahikpeh dhoth 5ty S ol seierinsxmer st culsir di ng to
Claim11l in which the cytokine and growth factor m xture has an additi onal
factor sel ect egpf r omhsnhérapeutic fordpbdiiorBdf Claifit8ihaHicH sBdthyel&, or
interleukin-1 1 (I1L-11), or conbinations thereof. 13. The net hod accordi ng
to O ai m Progenitphrels esrapisa aldeast aboyt 8% nittatal selisoin the expardaths t he
conpositi Q0 é%F FL, TPO and IL-3. 14. The nethod according to Cdaiml,
wher ei n sal & nyel oid progenitor cells are isolated fromthe expanded cell
popul ation prior to said resuspending step. 15. The nethod according to
Caim 14 in whi2zdh t fibeitseraptetic cyrapasition pf Oéni18dn whith saidmeyaleidnon nyel oi d
progenitor cells. 16. The, method according t.o im214 in which the isolated
el o BrOGRIRT 61k camErisk el igastanogt Jo s okl pAle the SORAMSH coil s 17
The met hogyfgeording to Caim14 in which the isolated nyeloid progenitor
cell s are negakaryocyte/erythroid progenitor cells. 65 18. A therapeutic
conposition conprising expanded nyel oi d progenitor

22. The therapeutic composition of Claim 18 in which the cells are

human cells.

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

myeloid progenitor cells.

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

myeloid progenitor cells are cryopreserved in a cryopreseration medium

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

26. The therapeutic compgsition of Claim 23 in which the allogensic
myeloid progenitor cells are at least partially mismatched at the major

histocompatability complex (MHC).

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



cells obtained by the nmethod according to any one of Cainms 1-18. 19. The

t herapeutic conposition of Caim18 in which said nyeloid progenitor cells
conprise at | east about 75% of total cells in expanded culture. 20. The

t herapeutic conposition of Claim118 in which said nyeloid progenitor cells
conprise at |east about 85%of total cells in the expanded culture. 21. The
t herapeutic conposition of C aim 18 inbé@hich said nmyeloid progenitor cells
conprise at | east about 95% of total cells in the expanded culture. 22. The
t herapeutic conposition of Caim118 in which the cells are human cells. 23.

A t her apeut i c npod NeitlerapsHtis rampgsition of Glaina,dddnadiching allagengicogeni t or
cells, ﬁfi‘b&e c@llgﬂﬁ{ @ﬁ%‘%ct&?mﬁl%h'rﬁ%%@ r% géﬁﬂ{dr”cgllﬁ?f al | ogenei ¢

nyel oi d progenl tor erapeutit ¢ tion Cl aim 23,
wherein said expanded nyel oid progenitor cells are cryopreserved in a
cryopr eser at i 029 ediThmtérapsutic compagition thtairmﬁﬂsihtwrdm tHe @llcgene23, wherein

ccent abl AP REoShiog REATER KileuEorehuBeliaTHeRERbACe PRl 5915 1 i ch

the all ogeneic nyeloid progenitor cells are at least partially m smatched at

the major hi stsoc;ombaheﬂanMU@@émb@eﬁtléMIauam ihehiéh HerdIR)glehBiccomposi ti on
of Cdaim23 in which the allogeneic nmnyeloid progenitor cells are fully

ni smat chednydloidipsogenitar Cﬁll%ﬂ&:@ﬁ'@éﬁ%‘fﬁi@lﬁkwoéﬁﬂfﬁqumgge”ﬁer cells. The

t herapeutic conpositi on of aim23 in which the all ogene| o nyel oid

progeni tor cell ar g The

t her apeutic corrsgom tion fﬁg&ﬁ%ﬁg@nﬁ%&l%%c%ﬂ% ne| C rrly?ﬁﬁ%i d

pr ogeni t or18:80 for the mam:ﬁcalumbfgrmledicarmnefdm:ﬂaumadmmamgamnttsuffemhg s. 30.
The therar%euttc cO OSI t*on of Caim23 in which the allogeneic nyeloid

pr ogeni t orTQf@ fMRaitgc:herag ORPEF' Sregakar yocyt e/ erythroid progenitor cells. 31
Use of a therapeutic conposition according to any one of Clains 18-30 for

the manufact ur @20 sgasticomiiito CRIm'I1caiicRain 3okt iBBicaAtent it fering  from

i npai red hemat opoi esi s e according to Claima31, wherein said
medi canmentcomprisggisolatett$G sell$.sol at ed HSC cel | s.

33.  Use according to Claim 31, wherein said medicament further
comprises at least one of an antiviral compound, an anti-fungal compound, an
anti-bacterial compound, a cytokine or a growth factor.

34.  Use according to any one of Claims 31-33, wherein said human
patient is undergoing hematopoietic stem cell (HSC) transplantation.

35. Use according to Claim 34, wherein the medicament is
administered subsequent to HSC transplantation.

36. Use according to Claim 34, wherein the medicament is
administered concurrently with HSC transplantation.

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

from neutropenia.

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

associated with neutropenia.



33. Use according to Caim 31, wherein said nedi canent further conprises at
| east one of an antiviral conpound, an anti-fungal conpound, an
anti-bacterial conmpound, a cytokine or a gromh factor. 34. Use according to
any one of Clains 31-33, wherein said human patient is undergoing

hemat opoi etic stemcell (HSC) transplantation. 35. Use according to Claim
34, wherein the nmedicanent is adm ni s@’red subsequent to HSC

transpl antation. 36. Use according to Cl aim 34, wherein the nedicanent is
adm ni stered concurrently with HSC transplantation. 37. Use according to
Clai m 31, wher 88n sHisd asgamdingie Claim 38dn ydvighethieripcond gherapautiopeni a. 38, Use

accordi ng N r.el | i j 1. 0L St wth a
second  nep eSO cDfpas aF das Bhe'of B IR sals ot T 8Tt UBBL"S: o™i ¢
neut r openicampdtind 39d drsanthbactedalr@ntippuddai m 38 in which the second

t herapeutic conposition conprises at |east one of an antiviral conpound, an
anti-fungal caoppoupd and apn antj-ba rial conmpound. 40. Use according to
O'ai m 38 in whiAbh t Weedseatlng E‘?-'ew Secppd therapeytics G csk. 41.

Use accor ¢§ Rioﬁ'o%HB' RBsidlodp ch the second therapeutic conposition
W@%F. 42. e

conpri ses Use according to Caim 31, wherein said human pati ent
is suffering fromthronbocytopenia. 43. Use according to Claim42, wherein
sai d nedi canen#li s Usericapdeing todClai 38dn vmhidhythei seicond shaerapeuticher apeut i ¢

conposition for.treatin ications associated with thronbocytopeni a.
44. Use a@?g}p&sﬁ'ﬁntc(?"@rgf’%%%'er ein the second therapeutic conposition

conprises at |east one of an antiviral conpound, an anti-fungal conpound

and an anti - baaperi blsecrepriimgito Gaim Biewhersi daidthumar-balight4Ssuffdriegei n t he
second therapeutic conposition conprises a platelet preparation. 46. Use
accor di ng fios thramkpagopepiar ei n t he second therapeutic conposition conprises
EPQ.

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

complications associated with thrombocytopenia.

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

compound and an anti-bacterial compound.

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

composition comprises a platelet preparation.

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

composition comprises EPO.



