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The present invention relates to nmethods and conpositions for 5

sti nmul g4 growh, proliferation, differentiati nobi | i zati on
of st e%w)ce 7F§53FI eading to the production of bl ood cgﬁﬁgﬁﬂ%?{e} specifically,
this invention relates to a nethod of stinulating hematopoiesis, including
stinmulating erythropoiesis and nyel opoiesis, through the stinmulation of
stemcells, and erythroid and myelold progenitor cells, respectively. 10
BACKGROUND COF THE | NVENTI ON A henopgl obi n scavenger receptor has recently -
been i dentTitlee@looth GeHoByoduction wiarhetivation (&F ithel demoaglabdnl). This
receptor - | obi n by nedi ati ng endocytosis of

hapt ogl obi%icﬁ\eéﬁggf%%&wgonpl exes. This receptor has also been identified

as ML30/ CIHIEED GHTHEUNVENTIQNase-regul ated transnenbrane protein that has
been reported to b ressed exclusively on nonocytes and nacrophages.

ex n
"CD163 belongs to t B'l%éﬁ‘&t igveRtiondelates fodpeiheds apg LoppRatipRE rsuper fanmi |y,

a fam |y ofimulfng Me§Rwih Hrolifiahios cffférbitiati iz present on
B, T and (%14 8 98 Tgl yrrp?cr)?: t@g?ﬁmpecﬁtl%&amgg\réﬁ"gé\é&r%gfﬁ%@mgl obi n and

20 mul ti ngelie lesdipgde thebpiedusinroefiblendealls. Matie speaifigailyf fishnvgntibar CD163 t han

do conpl e i ; ; ' oL ' t udi es of
anti boay- reed o, BRMED oF, AR EbEBBRIGE, Wby S Oitns | 10,
germnzt r_?tefythtdmteslsiag'ail ?’geloqn_biesﬁ] ftlaroa%lcmbﬁﬁ_ o immlaﬂhmf e‘;‘gtte_m tosllsnelndlii Inase -
ependent signals resulting in mobi | i zation o intracel | ul ar

cal ci um i":i%tgfot' ?‘"{W H@é’ﬁﬂ%'@mbp‘%&@spﬁﬁwﬁ d i ncreased secretion of

anti-i 00| FABKGROUND OF TeS INVENTIONNg interleukin 6 (I1L-6) and
granul ocyté- nacrophage colony stinulating factor (GWCSF) (van den Heuvel
et al, 1999). Hensh HpBIOGbIN BeavgapeEgeplor haw r Mdeeoridemifiedevel oprent

of on monocytes and macrophages (Kristiansen, 2001). This receptor

'scavenges hemoglobin by mediating endocytosis of haptoglobin-hemoglobin
complexes. This receptor has also been identified as M130/CD183, an acute

15 phase-regulated transmembrane protein that has been reported to be
expressed exclusively on monocytes and macrophages. CD163 belongs to
the group B scavenger receptor cysteine-rich superfamily, a family of
receptors that includes CD5, CD6 and WC1 which are present on B, T and
CD48v8 T lymphooytes, respectively. Complexes of hemoglobin and

20 multimeric haptoglobin exhibit higher functional affinity for CD163 than do
complexes of hemog[obin- and dimeric haptoglobin.

Previous studies of antibody-mediated crosslinking of CD163 on
cultured monocytes have demonstrated that ligation of surface CD163
induces tyrosine kinase — dependent signals resulting in the mobilization of

25 intracellular calcium, inositol triphosphate production and increased secretion
of anti-inflammatory cytokines, including interleukin 6 (IL-6) and granulocyte-
macrophage colony stimulating factor (GM-CSF) (van den Heuvel et al,
1999).

Hematopoiesis is defined as the production and development of

30 blood cells, including erythrocytes, granulocytes, monocytes, macrophages,

- esoinophils, basophils, megakaryocytes, B cells and T cells (Wintrobe, 1999).
Hematopoiesis occurs as the result of the proliferation and differentiation of




30 blood cells, including erythrocytes, granul ocytes, nDno?éaﬂa,
macr ophages, esoi nophils, basophils, negakaryocytes, B cel k: &O%cel | s
(Wntrobe, 1999). Hematopoiesis occurs as the result of the proliferation
and di f{§gheidt i on of 20 July 2006 WO 02/076501 P%ﬁ(&%&pﬁll -2

hemat opoietic stemcells. Hematopoietic stemcells are pluripotent cells
which can give rise to the multiple cell lineages found in the bl ood.

Henat opoi etic stemcells reside in the bone marrow and their grow h,
proliferation and differentiation aré~influenced by both hematopoietic
growh 5 factors and the stromal cells within the bone marrow. Stemcells
are bel i eveeinatopoighe demycellssi dematepaictioi stemerrlisnanadplutietitent eallst e unti |

stinul at e S I ofir £ picl factors iy d give rise
o i gnl v Sh: PEF e sl 8 e oGt 2ed SEHBET R e BpBEC ! o O

bl ood cel | Hematopoietior steon ecells irasidger, theulbdnea sndrhew eand thelri growtly,el oi d or

| ynphoid | in s. 10 tai.n.clini.cal disorders, terned cytopenias, are
char act er i Ergﬁi%gagvntq{g @%@3@@5’ a;r@\)réfﬁjegpei%g 3195'? hewagopoletic n the

circul asi niacotatt theQitronfal BB WitHie the'LRiP@Mardw. Btchh SOIsHRE bBfis/AbY there is
a dimnished level of circulating neutrophils. This disorder can be

" treated byloGoraaly sids ingrguiesagpt randividing statreuptil s iataddbysresifie f act or s.

However , [ Hgr : A No) ' ociated with
a high inc denc_gé({g a‘g@%@ggsgm a@fdg eﬁ&sawég]‘r?éeeic;ﬂfgﬁﬁ r%:ﬁf'éréé@% nistration

- of G CSF afrogenitoricsie weirunitiedido threapnoductionaofploadtcatls efionayrmemrel t i n
dyspnea, ' sea, .hypoxem a diaphoresis, anaphyl axis, syncope
and flus hﬁﬁ‘gaéﬁ?éhﬁ}ag&%aéwhqu&? mg‘@r WPE@@&F‘Q@'S al so associated with

- AIDS ard i s current Certakr clificatidivértiérsgfediel dyfplenias, Hldudnaradidrizegmai re et al,
al so , forms, of severe congenital neutropenia (Dale et al,

2000) . Tha}rye ar‘ge y g | J

2000) in Wit deaeRqd levek Rleh proRiiGeelt tree parthe wirsulating blopdadiasry to the
admi ni st raéﬂaﬁ‘lbi@“neﬂ#rﬁé\éﬁ]a i aacﬂi%raef a@e%?%@ré %%Mh@@'

consequence of insufffcient enpgl obin"to neet the oXxygen transport

r equi r energirsulefing neutsophyils. This disorder can be treated by GM-CSF or G-CSF,

two different hematopoietic growth factors. However, administration of these

16 . growth factors is often associated with a high incidence of adverse side
‘effects. For example, the administration of G-CSF after allogeneic bone
marrow fransplantation may result in dyspnea, chest pain, nausea,
hypoxemia, diaphoresis, anaphylaxis, syncope and flushing (Khoury et al,
~2000). '

20 Neutropenia is also associated with AIDS and is currently
treated with growth factors (Dubreuil-Lemaire et al, 2000). There are also
forms of severe congenital neutropenia (Dale et al, 2000) in which a small
percentage of the patients are refractory to the administration of growth
factors. B |

25 Anemia is the pathological consequence of insufficient
hemoglobin to meet the oxygen transport requirements of the body.
Historically, certain anemias have been treated with blood or red blood cell
transfusions. A variety of complications associated with transfusions makes
this treatment undesirable, including hemolytic, febrile and allergic reactions,

30 along with the potential of the fransmission of disease. Stimulating the growth
and development of erythroid cells (erythropoiesis) is desirable in the
treatment of anemia. There are several causes of anemia, which include |




Hi storically, certain anem as have been treated wth bl ood gr fe‘ﬁb | ood
cell transfusions. A variety of conplications associated \;’V'n tJHyt 59 sf usi ons
makes this treatnment undesirable, including henolytic, febrile and

al l ergi ons, 30 along with the potential of t r I ssi on of
di sease"?0 t?’grr%];[ati ng the gromh and devel opnent of J&?{/({ 0?@?({1&1 cells

(erythropoiesis) is desirable in the treatnent of anem a. There are
several causes of anem a, which include 20 July 2006 WO 02/076501

PCT/ CA02/ 00411 -3 excessive bl ood |o08s, increased red bl ood cell
destruction, decreased synthesis of red blood cells and abnornal

product i orE’¢iespwaoiipotiless, iDetsasaed eddr bivod| cmld destriciipnp dlectéasedmay resul t

froman ir .1 Cl ot L et,ar | adsar pti from.the
gast r oi nt est |tﬁ§1j'é ﬁfg@g?/bli%ﬁgf&gfcst FS@ %brrt?xmﬁﬁ% 'PHSOngeWQ{BbﬂR'i lization by
devel opi ngDerdase red bloodreadl pfoduiction mew yédulidren ah iron dbficiéncyeiigbict i on
(ki dney dysfunctign) or, bgne rrow failure. Since the erythropoietic
activity o‘ﬁe"@% OM'PF&W"T & gasHeintesiingl test, dneliective I EMRRRE  aneni as,
such angm @si i ' r i , : Anem a due

. B GISirH ﬁtllﬁﬁﬁ&@%&!%é\@ldp:i@r%r cé%{%g, Jhﬂgﬁ?ﬁ? %r&g'ﬁBﬁéﬁﬁl’?]?(ogt

to iron-deficiencies is typicall ravenous
admi ni st r RPEHCHAN | (Kisey PEYsfaRcion)i on keneorarrownfdilurei ISinee tihpi cal | y

suf fer froéﬂrl!ﬁi?ﬁf , ] 0. N L 0 i dneys to
produce Epo: é’gegﬁgdaa?‘ﬁ@?fgﬁ%%@%‘%ﬁwﬁyﬁ?@ "{’aﬂﬁpgbb/o%) éJegngﬁ?'ﬁal |y anem c.
. ThF _trladi ta‘brmnaal 'ds,tsuelaammmf ias b ?]mamﬁlatd iromkgraﬁposmre}w,t ﬁe@p%cﬁivé!ﬂ.nsi sting of

mul tiple ood trapsfusi png has r.gel. en repl ace t he
admi ni stration of B‘?m'fﬁle_ﬁﬂé@ﬂ',deﬁgg%'é IS Yﬁ'cﬂliygﬁﬁg‘?ﬁbyp%?i%ﬂt% are treated
with Epo. ifirgvenbus ad@inistREbh ORirSn.MPaticR \hmémemc%ﬁﬁ'fgmn@!%él@m' on, which
can gener al corrected using antl-tgxtgertenm ve drugs. Erythroid

f

ly, be
progeni to’rsélﬁéF &rogt Epprdgpenadentanepias dugiteftee drabilify ofithe kidneyate red bl ood
cells and. Jéq? ToloTR! Nee:1h I . in. 20 A
maj or |i mpt??‘% f c‘%gl;ﬂé%%g%% #29%’?%‘%@'?%@%% ° agéf?g‘"ﬁ%g"bta@? ﬁﬁce't reat ment .
Typi cal Epdedivadionabireatatent for anemizhinadiaipsis patientacofisistingrof naultipl@25

treat mont 04 REMESHS bS sdel BsBF ePB681 bt SmneIRE el cost for

a 70 15 ‘Indeed, ~88% of all dialysis patients are treated with Epo. One third of
' - patients on Epo therapy develop hypertension, which can generally be

corrected using anti-hypertensive drugs. Erythroid progenitors are stimulated
by Epo to differentiate into mature red blood cells and synthesize hemoglobin,
the main red blood cell protein.

20 A major limiting factor of Epo therapy is the cost of long term
treatment. Typical Epo doses for patients with chronic renal failure are 225
Units/kgiweek administered in three doses. Medicare reimbursement for Epo
freatment in the U.S. is $10.00 per 1,000 Units, thus the typical cost for a 70
kg patient would be ~$8,000 yearly. In 1995, 175,000 US patients were on

25 dialysis resulting in a market in excess of $883 million for this indication.alone.
Costs for this therapy are estimated to be ~$1.1 billion for 1996. Novel
therapies which would reduce Epo requirements for the treatment of anemia
would thus be beneficial to the patient and to the healthcare system. The
discovery of other agents capable of reducing Epo requirements for the

30 treatment of Epo-dependent anemias would be advantageous. ..
Furthermore, there are a variety of anemias which 'do not
- respond to Epo therapy. Examples of these types of anemia include
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i ndication alone. Costs for this therapy are estinmated to be -$1.1 billion
for 19 . therapies which would reduce Epo r | for the
treatnéﬁ?O%?Mgﬁenia woul d thus be beneficial to thgﬂgg?ﬁgﬁ?hgnd to the
heal t hcare system The discovery of other agents capable of reducing Epo
requirenents for the 30 treatnment of Epo-dependent anem as woul d be

advant ageous. Furthernore, there areta vari ety of anem as which do not
respond to Epo therapy. Exanples of these types of anem a include 20 July
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£ ohroni : - : ; ) . ' ed
 mmunodet | B anEs, PARGH Wi acBirn g RAREhETnoREy B SItReRRBI 1 i g
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transfusion of transmtta seases. "I n View o oi ng, there is a
need in tlamemia can -idelude apd Lilogd oeldrarsfisicis. f Advense reids-effgetshef nunber of

bl ood cel |.s i at i,ent hrouygh, t he . stimul ati gn of mat opoi.esi s. SUMVARY
o Tre | R RS dnaiE acud bl Beiave remoteTeadien e BipORAISECL | vat i on
of t hef0 hoftrghsfusion of Bxengedblé giseassy., ' CD163, can stinulate the grow h,

proliferation and differentiation of both erythroid and nyel oid
progeni tors, | eadi Hg/ew of e 05a9eing hete iscd inepd duthe ad ko deneldPnvent or s

have al S0 im@RIRASHEMG b1 HertTUAP (he RGOl CERB%, fipamLAPOl et o stem

cells. 20 According here may De provi I'mul at i ng
through the stimulation of hematopoiesis.
SUMMARY OF THE INVENTION

16 The present inventors have determined that activation of the

hemoglobin scavenger receptor,” CD163, can stimulate the growth,
-broliferation and differentiation of both erythroid and myeloid progenitors,
leading to increased blood cell production. The inventors have also
demonstrated that CD163 is expressed by CD34" hematopoietic stem cells.
20 Accordingly, there may be provided a method of stimulating
the growth, proliferation, differentiation and/or mobilization of a stem cell
capable of expressing the CD163 receptor, or responding to the signal
transduction pathway stimulated by the receptor, comprising administering
25 an effective amount of a substance that can activate CD163 on the stem cell,
to a cell or an animal in need thereof. "
There may be also provided a method of stimdlating
hematopoiesis comprising administering an effective amount of a substance
that can activate CD163 to a cell or an animal in need thereof. _
30 There may be further provided a* method of stim;dlating
erythropoiesis compn'si:?g administering an effective amount of a substance |

that can activate CD163 to a cell or an animal in need thereof.




the gromh, proliferation, differentiation and/or nDbI|I2aPh qyg % stem
cell capable of expressing the CDL63 receptor, respond g 9 e signal
transducti on pathway stinmul ated by the receptor, conpr|5|ng admi ni stering
25 an effective amount of a substande that can activate CD163 on the stem
cell, to a cell or an animal in need thereof. There may be al so provi ded a
nmet hod of stinmulating hematopoiesis conprising adm nistering an effective

anount of a subst anTiteret maly banyeiclsy aprevided 63 methadcel Istimulatng ani mal in
need thereof. 30 There may be further provided a' nethod of stinulating
erythr opom¥§ P@'@ﬁrﬁ@mﬁnﬁ*@ a@rﬁi”lﬂ%mérﬁ"r@ffeﬁwee@fﬂ@mtloﬁé supslanee Bt a subst ance

t hat can .at.e cell .or an I n need thereof. 20 July
2006 -5 TREIaetis CEHegde 2 2pler i avPauRReBR RS of "ot imilating

nyel opoi esi s conpripidig agi e i | RGuasy eﬁrfaeﬁ.bb&ﬁ.cém%mpo%oﬁs subst ance
that can activate CD163 to a cell or an animal 1 n need thereof. There can
be al so icwhpidey phaifeeideudmoant cofcmpulsstamcmﬂmat canactivategCanc@id ecti ve

anount of a substance that can activate CD163 in adm xture with a suitable
di | uent ofdreixure with ayitplle dildenior cafieher provi ded a cel | culture additive

useful for enhanci [ d/or

nobi | i zati on of st 'ﬂ?ergﬁgwyé %’Bﬁé’l?@@?& ge" 14" 8@%@@%@8‘ ef fective
amount  of erhaftifg t?ﬂ% promerstion, aﬁ«erémbﬁbrplaihaf%r ﬁﬁbarz%msﬁrbfbgteai so_provided
a nmethod of selecting stemor progenitor cells in a sanple conprising (a)
~ cont act i nrndfdrepregemitog anidt ¢ells compisingnare effactivecamotitnaf £BubBYancal (b)

sel ecti nq cel | s that éﬁ:lsﬁeégound to the substance. A first aspect of the

pr esent Rasan a use of an effective anount of a substance

S TR pre SR e
cel . A snegeitonseRslin @of shplePESRBIing (&)E 6 tadting! P §4fpla wile L an
substance that can bind CD163 and (b) selecting cells that are bound to the
‘substance.
A first aspect of the present invention provides a use of an
effective amount of a substance that ecan activate CD163 in the manufacture
of a composition to stimulate the growth, proliferation, differentiation and/or
mobilization of a stem cell.
A second aspect of the present invention provides a use of an
effective amount of a substance that can activate CD163 for the manufacture
of a cell culture additive for enhancing growth, proliferation, differentiation
and/or mobilization of a stem cell or progenitor cell.
| A third aspect of the present invention provides an in vitro use
of an effective amount of a substance that can activate CD163 to stimulate
the growth, proliferation, differentiation andfor mobilization of a stem cell or

progenitor cell.

Other features and advantages of the present invention will
become apparent from the following detailed description. It should be
understood, however, that the detailed description and the specific examples
while indicating preferred embodiments of the invention are given by way of
fllustration only, since various changes and modifications within the spirit and




effective anount of a substance that can activate CD163 for ghle zrbﬁguf acture
of a cell culture additive for enhancing growth, proli feratf jind
differentiation and/or nobilization of a stemcell or progenitor cell. A
third aspect of the present inventi_gg_ provides an in vitro use of an
effective anount of a substance that®can activate CD163 to stinulate the
gromh, proliferation, differentiation and/or nobilization of a stemcell

or progenitor cell, Other features and advantages of the present invention
will bec&@paﬁgm%wwemwﬂlﬂ@cmmwwe@t tfbtfmsp@hﬂladgtﬂuemr{) ofthisi t shoul d be
under st oodjetdiRWRIRErptidpat the, detail ed description and the specific |
exanples while indicating preferred enbodi nents of the invention are given
by way of B I THE BRAWINGS uUs changes and nodi ficati ons
within the spirit a I 006 .- 5a .scope of. the,invention wll becone
apparent to those sEﬁ?%&gﬂﬁQﬁ/‘P’ﬁ@% C%SCF%?CE% rﬁ%&'gﬁ' P%@eg@@W%ﬁ on. BRI EF
DESCRI PTI Ghiél THE DRAW NGS The invention will now be described in relation
to the drawings in l\g/nich: Figure 1 is a Western blot analysis of CD34+

cel I's using an anti FigBis? isaMVastar blotegalysis of QR3S celirusing aventéf an

anti body tep{dalédinoRy. hemat opoi etic colony form ng assays. Figure 3 shows
that CD163 |m"runorea¥ti vity is detectable in the cell |ysates prepared
from BFU- E col oni esFignra AR LEDVWBESERIGHECONIOBNT BRtibAYENT | CDM63 . inMet hods  of

t he | nventy AT 06 WO 02/ 076501 PCT/ CA02/ 00411 -6 As hereinbefore
ment i oned,”eﬂﬁé‘?‘%’#e*’;&e%‘l]g'%n@ﬂm&s%e denonstrated that CD34+ stemcells

express the henpgl oBigores giengthiat CD163 immunoreactivity is detectable in the
cell lysates prepared from BFU-E colonies.
DETAILED DESCRIPTION OF THE INVENTION
|. Methods of the Invention




receptor, CD163. Accordingly, the present invention provi dﬁ@ a}%togod of
stinmulating the growh, proliferation, differentiation and Ju I zation
of a5 stemcell conprising adm nistering an effective anount of a

subst angg g44aky; can activate CD163 on the stemcell fg.a.56/4, or an aninal

in need thereof. The present invention also provides a use of an effective
anount of a substance that can activate CD163 to stinulate the growh,
proliferation, differentiation and/or nobilization of a stemcell. The

present invention further 10 provi de-a use of an effective amount of a
substance that can activate CD163 to prepare a nedicament to stinmulate the
growt h, proliferati®dh, hefpinbgferst mantionedatik opresend linventorsn hafea stem cel | .

The phrasey.; xa ' ".as used herein includes all
substance?et at cﬁ&%@%‘?o%&%tﬁéi{%&?%égﬁem@c@ﬁ%@ scﬂ%e'm?rrmgl obi n
scavenger reezpon, &D163. sAtdiRglyethet mresestdanintion providéd a meodesul t in the
stinulatiq nobi | i zati on

0 r oyt h oliferation, differentiation and/or
of the cels?'m”%q{g'gttg% rqr‘&%o PM@?TG oy difirestiaion-anaior mepilization efcdi vate a
si gnal 8 r gfs wellicompraing Wimihis&kin| ' ' ctivation of
CD163 or a CD16_3-rengt eg reclelpt Olpg%ggfﬁégfgéngﬁ.g}]ﬂ% Rﬁé%@ﬂ%ﬁg@fﬁnﬁe may
acti vat e CAB agtVReGRIH an heasteny esltowr celbar paeningldn nred thereef. acti vated in

- response tg ' ' 6 EpGl yding J 1 t tyrosi ne
ki nases, caleglﬁgg%gﬁﬂbgﬁe?%q %3,3? éﬁogid{é%ogi %I 01?#{‘ p%i@gk%{%g%j%a and
inositol substakrcs fialsnaactivatePCD1880iol stiradlatenthe Tivewdinr protifetativnst ance t hat

can acti s further incl S any substanc hat bl ocks the
25 inacti §§¢ef%lﬁ2é$§gﬁ@%%ﬁ%atppﬁgm PBIEdﬁ?ﬁ S g 'O'?aﬁgfhgﬁt ivated in
resporide ptovidesta vsi ofem effectiél&domit of aubSaneSthat 65h AeRaRICD16I e phrase
"stimul atrfq;t he 9I’0Wth proliferation, differentiation and/or nobilization

of a stemQRigpare gdnedicamant to slimulate-theiciawthy prolitaratinng diffierentiationst | nul at e or

enhance t BRdoF mitdollizatRindfiaf érﬁtcleﬂ.n’ differentiation and/or 30 nobilization
of a stemcell as conpared to the growmh, proliferation, differentiation

and/ or nobi | i zat i onThefphaass: ‘eubstende that ¢careaclibaterC2168” ashused bvteit ance. 20
Jul'y 2006, MR "andtarcsl/ %Qzéa%oﬁi[n]d, crosslink or ligate the CD163
.15 - hemoglobin scavenger receptor or a CD163 related receptor on cells and
result in the stimulation of growth, proliferation, differentiation and/or
mobilization of the cell. The term also includes any substance that can
activate a signal transduction pathway that is activated in response to
activation of CD163 or a CD163-related receptor. For example, the
20 substance may activate the downstream signal transduction pathways that
are activated in response to activation of CD163, including but not limited to
tyrosine kinases, calcium mobilization and inositol triphosphate (JP3) and
inositol tetrakisphosphate (IP4) mobilization. The phrase “substance that can
activate CD163 péthway” further includes any substance that blocks the
- .25 inactivation of any signal transduction pathways that are activated in response
to activation of CD163 or a CD163-related receptor.

The phrase “stimulate the growth, proliferation, differentiation
and/or mobilization of a stem cell " as used herein means that the substance
can stimulate or enhance the growth, proliferation, differentiation and/or

30 mobilization of a stem cell as compared to the growth, proliferation,
~ differentiation and/or mobilization of a stem cell in the absence: of the.
substance. '




-7 The term"effective amount” as used herein neans an anDéBt gﬂfgctive
and at dosages and for periods of tinme necessary to achiev JHQ' 48si r ed
result (e.g., the stimulation of the growth, proliferation, differentiation
and/or‘gggiﬁ%gﬁtion of stemcells, erythroid and/or el Qb ghapr 0geni tor
cells 5 and or the stinulation of hematopol esis, erythropoiesis or

nmyel opoi esis). The term"animal" as used herein includes all nenbers of the
ani mal ki ngdom and is preferably human. Admi nistering a substance to an

ani mal includes both in vivo and ex-{rvo administrations. The term"a cell"
as used herein includes a single cell as well as 10 a plurality or

popul ati on of cel | sThaterimiefieetivenagmauntlibs tusad detein meaps laniambéuntes bot h in

vitro and J ' | N at i ) term "stemcell"” as used herein
reans o cdffeotid and S BeRc b ot nclPlis o i FaRaT do AR RB B ncl uch ng
hemat opoi aldsired eéduit (ery. athe stimulatibn of tiee gloath, grbilferatibn, diffepestigionr will be
capabl e of expressj.ng.the C{‘D163 15 receptor or responding to the signal

t ransduct i amﬂaﬂﬁm R Ftemecplisy evirold: andion wyelod, progenitancellshe stem cel |
I s a CD84rlidihe Slithuiafididrh el il L dered "stent
cells in that thegs/ﬂlrglrﬂg capabe@%q‘%lﬁ)ste’r?r%t@???k?lg%gb;gfélogﬁgét‘ag- popul ati ng an

i ndi vi dual with cel The feramaninmalhaswses dieein inchplesiallgnepbersgydhe cells are

further deli ; ' - i ; - ' f other

mar kers, - SURECRAGIE AT RragRlhuRds. Mt SIBIETR I e T

. re-engr af tanimal inclpdgsubath @ wieearteeatiop adwinistratiysd.em (eg., Henon et al .,
2001). Stinulating stemcells may facili.tat he nobilizatiop of stem 25
celI's from ext ravasf:rﬁﬁ %]rmn.ﬁpplg)vgssqstegj'ne[%n (',‘?Cf%{‘?ﬁéﬁ"?gge B‘F[é%ﬁjwﬁﬁﬁﬁh is

requi regl foplurdlfyodrQsplumativs oPgeIdO Mmiﬁisfériap%rsﬂbsi&h%fb 4 8&Il Ridjudeggous or
het er ol ogous  transpl antation. Reconbi nant human G CSF is wdely used for
nobi | i zi ndpotitindio ardim i admipissatiansvi ew, see Korbling, 1998). As the

oo oot o1 670 har RS 6 SR SRR TR RhcBERAL 8T L5 ™
resul t i ncapable gofr diffetentiating intw lahf exeditinclndiag chemeatepdietic oells i aati on to the
peri pher alanﬂjn&f)q"he%?éam %fell will express or will be capable of expressing the CD163
15 receptor or responding to the signal transduction pathway stimulated by the
receptor. '
Preferably, the stem cell is a CD34" stem cell. CD34" cells are
traditionally considered “stem” cells in that they are capable of both self-
renewal and re-populating an individual with cells from ail hematopoietic
20 lineages. CD34" cells are further delineated into sub-populations by the co-
expression of other markers, such as CD38, and the ability of these sub-
populations to re-engraft and repopulate the hematopoietic system (eg.,
Henon et al., 2001). '
Stimulating stem cells may facilitate the mobilization of stem
25 cells from extravascular marrow sites to circulating biood which is required for
protocols using donor peripheral blood for autologous or heterolegous
transplantation. Recombinant human G-CSF is widely used for mobilizing
CD34" stem cells (for review, see Korbling, 1 898). As the inventors have
demonstrated the expression of CD163 by CD34" cells, it may be possible
'30 that stimulation of the CD163 pathway on said cells will result in their growth
and proliferation and possible mobilization to the peripheral blood. Use of
CD163 stimulators (for example, a cross-linking antibody) instead of, or in




CD163 stinulators (for exanple, a cross-I|inking antibody) iﬁﬁt egg @f, or in
20 July 2006 WO 02/076501 PCT/ CA02/ 00411 -g conjunction e u]]y 9 ed
anounts of, G CSF may result in the nobilization of transplantable stem

cells w he side effects that may be associ at | yt oki ne
adm ni \ggég?#{ésr?ﬁ The inventors have shown that activgg:lT)r/\&gAtO? 0éﬁCD163 pat hway

5 may be useful in stinmulating nulti-I|lineage hemat opoi esis as they have
shown that both erythroid and myel oid progenitor cells can be stimulated
by activating CD163. Stinul ating he$at opoi esis is useful in generating
both blood cells and cells of the inmmune systemincluding erythrocytes,
nyel oi d  ceanjuncliauwith srdussd epipuats ofne¥Ipmay sesulldo sheymshilizafionfut r ophi | s,

N col | 5y, TahePReBRABER ARG ok ORI ABOR ooy Polebsdiedwad OF ' 5, O

Accor di ngl gytokiresadmisistration.nvent i on provi des a nethod of stimulating

that oan activate CHieiNeqte Bave Shows i sefuthont e ST koed rhe 15
at can activate n*'re ) e

present5i nuaybé asefal inGtirTulting SRl linesyeHentlofiéhs bb URoyaiERhoRh a substance

that can activate CD163 to stinul ate henatopoiesis. The present invention

further priggt BEE gryfBwidransh myrfald trogerden aells ofar beuslinulated Pat can-
activate  ddfbéhel GDABSP S findallRy heMARIbbidsR Rl udBih ARIRIGARIES! 5.

Stinmul ati ng hemdt opoi esis I's us treating a wile range of 20
. condi ti ondhlodchetliscanthealist eitbaiimmuns syefem msludingseiythibatés) gnyefaid devel opnent

Dimune. sy < Slchrds f8oced. LETREERS, e heBhiS gl oBbl" SaE6RNE noe "
"sti muliat earllemBgakzeycytes) ‘anddymplesld h@ﬂ@(mc@rﬁa%ceig?tgi I]gufqgagﬂtblag ?Ingﬁ gﬁg/ o

S oL S R Ol MBS v e St 1 e at on, and
The of owth, proli T ooty oty M8, PIsofil IETROR roe B ieod & or o o 1
hemat opoi egtimulaling hematopaiesip cogensing adwinistering am effediiverrmount of a
substance that can activate CD163 to a cell or an animal in need thereof. The
15 present invention also provides a use of an effective amount of a substance
that can activate CD163 to stimulate hematopoiesis. The present invention
further provides a use of an effective amount of a substance that can activate
CD163 to prepare a medicament {o stimulate hematopoiesis.
Stimulating hematopoiesis is useful in freating a wide range of
20 conditions, including cytopenias as well as in stimulating the development of
blood cells for use in tfranspianiation or stimulating cells of the immune system
for use in treating immune deficiencies.
The phrase “stimulate hematopoiesis “ as used herein means
that the substance can stimulate or enhance the growth, proiiferation,
25 differentiation and/or mobilization of a hematopoietic stem cell or a
| hematopoietic progenitor cell (such as an erythroid, myeloid or lymphoid
progenitor) as compared to the growth, proliferation, differentiation -and/or
mobilization of a hematopoietic stem cell or progenitor cell in the absénce of
the substance. .
30 One skilled in the art can determine whether or not the
substance that can activate CD163 can stimulate hematopoiesié. For

example, the colony forming assay is a method to. quantify hematopoietic




t he substance. 30 One skilled in the art can determ ne V\:hEé (jrl got t he
subst ance that can activate CD163 can stinul ate hemat opoi e Pdu
exanple, the colony formng assay is a nmethod to. quantify hematopoietic 20

July 2 M%E 2/ 076501 PCT/ CA02/ 00411 -9 stem cell enitors
(McCul qugﬁy 8 In the colony form ng assay, ceﬁ@rtgr“g&'g ated into a

sem -sol i d nedi um such as nethylcellulose in the presence of various
cyt oki nes whi ch support hemat opoi eti¢c progenitor cell growth, survival and
differentiation. The types of hemat O%Oi etic colonies 5 which formincl ude:

burst form ng un|t - erythroid (BFU-E), colon form'nfg unit - erythroid
(CFU-E), cﬁiﬁ@r&ﬂ Iﬁ@nﬁm@enms (Mafsullach,taBdd fmé‘leofpnm ofrUAg-assay,, col ony
formng u ( Y, r | aryocyte
( CFU- Meg) rﬁéﬂ ocy ea sgnirﬂ%ld i '&rrﬁnso%ﬁt ﬁ%&m%g%%gr ygt@ét e (GEMV)
col oni es. pmsmmu efstanodsazyﬁﬂgms whlemsuppm bgenidppietiOpogehitorradipond to a

vari ety of oki nes _,and, vari oys..conmhi,nations .Qf these . cytokjnes have been
opti m éled qrgﬁﬁl’{ HT YV FIF Q%r%ﬁ{'lai'g'ﬂ ”bltheagypgﬁ %B‘Gé?ag?ﬂ?'ﬁtlchO’BP@ﬁem tors (for
exanpl e5 |vhigh fmmﬁérbaeﬁw@momﬁ@uﬂPerﬂfrmdquarE)ubaaﬁﬁfo&mﬂgrm.nocyt e

| L-10, |IL-6 and SCF I natirons are

colonies (for exa
required t-o CBkiRkk n&@ E&t@'ﬂ%f%ﬂ’dﬂga%tergﬁfﬁﬂ@wﬁe cracsephage (&Flhdependent |y,
ddit f
ewanpl e, (habecqipsy R Shh OfnfrdBReGe RCF L ibia) Kffing GRCD S 1"
Messner ; 1megakarchattez(pFLEMﬁg)samgmamulowtepmghmw omameickte andl i f er at es
d di ff |1y dist t I Th t
i nds. of  PURGAERTEVIE) (T RolBHaR) B SEnEEe b o e, SFRIBEAIN Cru &) are

20 idetDi foelld rbgeerd tona tvaeely cﬁfbctyltdrlﬁmefssaﬁ@ vhAsu® 6ombihatiety 6RtHeger ecogni zabl e
medi a. , The BFU-E represents the nost

col oni es \Acgﬁ{}qqgﬁsm I.n semt sol |f fredi e Le
primtive esgantimized-iqr theqgrawth andydifferantintien aieryiheeid
B ogani t ot eRCDteR TP SxdPICT LS T CgBRbmation "W BPOY WEL'E ¢ the
ear| i est ZBandepasiia/mpnecyte Ggleniesdforfaxamlecdiwﬂﬁi tLel and S&Ft Bempoi esi s and
has a |ar Yombinations are required fo enumerate both myeloid and erythroid colonies
15 independently, in addition to the enumeration of more primitive "mixed"
- colonies (for example, those that include either G-CSF and GM-CSF, for
review see Messner; 1991, 7:18-22). Each stem cell or progenitor cell
~ proliferates and differentiates to form a morphologically distinct colony. The
two kinds of functionally distinct erythroid progenitors (BFU-E and CFU-E) are
20 identified based on their abilities to form morphologically recognizable
colonies when grown in semi-solid media, The BFU-E represents the most
pri}nitive erythroid progenitor and forms large multi-clustered, hemoglobinized
colonies. The CFU-E is a more differentiated erythroid progenitor which
forms smaller, hemogiobinized colonies. The BFU-E is the earliest
25 identifiable progenitor fully committed to erythropoiesis and has a larger
capacity for self-renewal that the more mature CFU-E. To develop, erythroid
progenitor colonies typically require the presence of erythropoietin (Epo) in
the media. Early on however, primitive erythroid progenitors proliferate in an
Epo-independent fashion.
30 _ Along with providing a means to quantify hematopoietic stem
cells and progenitors, the colony forming assay also provides a means to
obtain information about factors affecting the proliferation and differentiation




capacity for self-renewal that the nore mature CFU-E. To d%bglgpzeogrythroid
progenitor colonies typically require the presence of eryt B i O[I n ( Epo)
in the nmedia. Early on however, primtive erythroid progenitors
prolifegalhsolcih@n Epo-independent fashion. 30 Al ongl,éaldl(% BiQyi ding a means
to quantify hematopoietic stem cells and progenitors, e co]I ony formng
assay al so provides a neans to obtain information about factors affecting
the proliferation and differentiation 20 July 2006 WD 02/ 076501

PCT/ CA02/ 00411 -10 of the progeny of1&he stem and progenitor cells. For
exanple, erythroid progenitor colonies arise froma single progenitor cell
“whi ch di viefeieapi@geny of dhestennand pragenitdraells hd-oreexample, otrythroids conposed

)redom na LAl e r ohl . [ | oai,cally, the size
gf an eryt r#) g?@ftq:{ %@?@%%ﬁ% f@?{g\% %égiéng@g%ﬁ%@o%é}ﬁwﬁgﬁeﬁﬁgggAcﬂ\é extent of
prol i f er atdifierentiatesesuqhr thgethe pfaturbecatony it cordpgssagpredbminanysef, a redder
erythroid colo woul d uggest a, greater, | obi n ¢content, and possi bl
a éreater Q%B?@ébngeddgrfyﬁ'g&gﬂ%tpat N@ﬁpe'zﬂ'og'ﬁgﬁfgﬁg? IH&5h P §f‘s‘?ryﬁ§°ﬁent !Doned Y
previ ous| yeoldryema\Rovias nfbmvtiof e he Raé or laQteﬁbej m%lii'fe{?éﬁcﬁxf of #Ak63 i ncreases

the proliferation and differentiation of erythroi cells. Accordingly, in
anot her er5eaPMmeRt the ervthseid psegenitele NMsw @ fedder ervthreid satempowosld st i nui ati ng

eryt hr opoigs; L& WU ' Y of a substance
o1 " 0Pl R8s CARELEY RN SoAlehiSerl pBLIRG LY Mg Blbeclr 2. 50
~ present i riiiferentiationl of theerpthradésstsa use of an effective anount of a 15

subst ance that can ti .€ 163 .to stiul.at e _erythropoi esis. ,The present

i nvention further pggvénéﬁﬁoxée%ggg\g?g%m, équ é'&YGfrU‘ér_sa YﬁtS?@ana?Eﬂbstanpe t hat

can acl0 vaotivaiigrcst CD 168 inprRasestharsibifaniioh aha difcréfliagé® ofsiytHiblgpoi esis. The
t hfopoiesis " as used herein neans that the substance

Ban st nﬁf%fpél @%&%&iﬁ Mt anodegesiadimpRip fhig RiegenioRYenti®d MpYiKes anti ation
2"st om col o8 S Rlefhh SRS RrpriShotnihilong'dh BHOARE [ 2tion
and/ or nol@meuniof ersubstance bat/can adtitateeCD 165 toamcall gria ariimal in need
' thereof. The present invention also provides a use of an effective amount of a
15 substance that can activate CD163 to stimulate erythropoiesis. The present
invention further provides a use of an effective amount of a substance that
can activate CD163 to prepare a medicament to stimulate erythropoiesis.
The phrase “stimulate erythropoiesis * as used herein means
that the substance can stimulate or enhance the growth, proliferation,
20 differentiation and/or mobilization of an erythroid cell or an erythroid
progenitor cell or a stem cell as compared to the growth, proliferation,
differentiation and/or mobilization of an erythroid ceil or an erythroid,
progenitor or a stem cell in the absence of the substance. One skilled in the
art can determine whether or not the substance that can activate CD163 can
25 stimulate erythropoiesis. For example, the colony forming assay described
above and in the Examples can be used.
” Stimulating erythropoiesis is- usefui in treating anemia.
Accordingly, in a specific embodiment, the present invention relates o a
method of treating anemia comprising administering an effective amount of a
30 substance that can activate CD163 to a cell or animal in need thereof. The
present invention also provides a use of an effective amount of a substance

that can activate CD163 to treat anemia. The present invention further




progenitor or a stemcell in the absence of the substance. ﬁl}e 548 él ed in
the art can determ ne whether or not the substance that c§ 51(9( \9 te CD163
can 25 stinul ate erythropoiesis. For exanple, the colony form ng assay

descri bg® ozeksie and in the Exanples can be used. Stgdgsabogis
erythropoiesis is useful in treating anema. Accordingly, in a specific

enbodi ment, the present invention relates to a nethod of treating anem a

conprising adm nistering an effectivg, amount of a 30 substance that can

activate CDL63 to a cell or aninmal ih heed thereof. The present invention

al so provides..a use of %ﬁeffectlve apopunt of a substance that can
Sanghe

activate Cﬂ%lge§8 Yse Rive ameynt oF @ subrtange Bak samradivate R 1680 July 2006

WO 02/ 076 5@ presde@A8dieahdnt to rbabarrhides a use of an effective anpunt of a
substance that can activate CD163 to prepare a nedi canent to treat anem a.

The inventors have 3hgdvshiamm havaalisashowathatgchmtieg GDTkBBemreasest he
proliferat ot rrent the . 5
present i nf\l?g r?@fﬁméﬁh\%fgnege%lhsc glﬁ ﬁr"ﬂ@'ﬁ'%i’iﬁ. ﬂ% W&og%? 5 l’ge conpri sing
adni ni sﬁerpmgeratnneeirmeetprmdesmumthmd ofstiriifating ageldpoiesisapmptisingat € CD163 to
a cell or I n nee her eof sent, i nhvention rovides a use
“of an eff ’H%éerglﬁ[ﬂfh? ‘%#W%agl?ﬂg’f %‘hrﬂ:ﬁuph edhat %&qw&?t@wot o stinulate
nyel opoi esa sell Fhanimabiaied thyo!. ThB ﬁréﬁénhﬁiileﬁrd?f/élg@ﬁro’wldé‘é% @e & effective
10, armount of a substance that can activate CD163 to prepare a nedi canent

to  stinul 3t EfasidiecspppuRy of a'ﬁﬁ'@*‘*ﬁ@ﬁﬁ%i@‘ ez IVai%Cﬁﬂ@decﬁt@mleie as used
herein m%ﬁelbﬁ@iﬁs?t Wﬁe?}(t‘@% R nﬁ(@;\j‘ fﬁﬂﬁwrﬁ\?tﬁe L 0 eﬁgﬁ%\%r owt h,

proliferation, fere |on o 8Fd cell or a
myel oi dOpraig@mttQﬁra stibistants that canachvateélmGsstoqnemmememcamenigboowt h,

proliferat tiation and/or nobilization of a nyeloid cel | or a
nmyel oi d prétggﬂ‘(;hryatgnweidg%fmebsr a stemcell in the absence of the substance.

One skilled in the Thé phmedgﬁlﬁulﬁﬂen?léﬂﬂﬁﬁéﬁé" éyuseaq{eréuh%éalm@%étnce that can
activate 35)163 c stinmulate nyeloid cells. For exanple, the col ony

formng a SybslanFe ceAm eaUAlRy 9rnephanes dhpl gEowitin PFOiIf ration,
differentiation and/or mobilization of a myeloid cell or a myeloid progenitor cell

15 or a stem cell as compared to the growth, proliferation, differentiation and/or
mobilization of a myeloid cell or a myeloid progenitor cell or a stem cell in the
absence of the substance. One skilled in the art can determine whether or

- not the substance that can activate CD163 can stimulate myeloid cells. For
example, the colony forming assay described above and in the Examples can

20 be.used.

Stimulating the growth, proliferation, differentiation and/or
mobilization of myeloid cells can be used to treat neutropenias. Stimulation of
myeloid cells through CD163 activation of the CD163 pathway may
replace/augment the effectiveness of growth factors in overcoming

25 neutropenias associated with bone marrow transplants with the added benefit
of fewer side effects. The method can additionally be used to treat

- neutropenias associated with AIDS or severe congenital neutropenias.
Accordingly, in a specific embodiment, the present invention provides a
method of treating a neutropenia comprising administering an effective amount

30 of a substance that can activate CD163 to a cell or animal in need thereof.
The presént invention also provides a use of an effective amount of a

- substance that can activate CD163 to treat a neutropenia. The present




20 be.used. Stimulating the growh, proliferation, di fferegh@@z%%and/or
nobi | i zation of nyeloid cells can be used to treat neutrop
Stimulation of nyeloid cells through CD163 activation of the CDL63 pat hway

My rephasfsRygment the effectiveness of growth fagiQhs .l ver com ng 25
neut ropeni as associ ated with bone marrow transpl ants chﬁqiléhhg added benefit

of fewer side effects. The nethod can additionally be used to treat
neut r openi as associated with AIDS or severe congenital neutropeni as.
Accordingly, in a specific enmbodi nert2- the present invention provides a
met hod of treating a neutropenia conprising admnistering an effective
amount 30 iBYerdios {idhespEevidessa usewf aneflogtivecaraDugdf asubstantd that cami mal i n

need ther eé}ﬁlvatewwﬁr Eﬁ?rle%Vrﬁéﬁléaimerﬁltéﬁeﬁ%g%élﬂ@%?ﬁguse of an effective

amount of substance can vate at a neutropenia. The
- present 20 JuI y 2008s usgdmaﬁeamlamn@ﬁﬂ%mm thd 2rt| fty erelat’ar f urt her

provi des of.,.an effect unt of ta,nce that. can., activate
CD163 to a}rgﬁﬁ?eent 'Sﬁé‘(ﬂpé)é??&htfort%’qnw@&lbeae ﬁ%’fﬁdd'es';h? 'Gﬁlé'a'"ﬂerei n, and

as wel | 5urt£liﬁfcat redits.n Behefidiltor debed Eifdal ré§ults cfah‘%‘ﬁé!lﬁﬂ‘é“but hl% gt appr oach
for obtai beneficial or desired results, including 5 clinical results.
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survival if nqt receiving treatnent. Il. Substances that Activate CD163

The preserfi@Mi $R AgaprProiNdingesuryikal Q%@rawaraﬂﬁoaxge%tad sunvivad ifgatances that
can acti V%é‘ei\%%@réamtdef' ned above) in the methods of the invention. The
subst ance can of substance, including but not

Il Substances that Activate CD163

The present invention includes the use of any and all

15 substances that can activate CD163 (as defined above) in the methods of the

invention. The substance can be any type of substance, including but not

limited to, proteins (such as antibodies), peptides, nucleic acids,

carbohydrates, organic compounds, inorganic compounds, small molecules,

drugs, CD163 ligands, soluble forms of the CD163 receptor, any and all

20 CD163 agonists as well as any and all substances that inhibit CD163
antagonists.

in a preferred embodiment, the substance that activates CD163
is a substance that binds the CD163 receptor on the cell being treated.
. Examples of substances that bind CD1863 include antibodies and CD163
25 ligands.
(a) Antibodies
In a specific embodiment, the substance that can activaie
CD163 is an antibody that binds to the CD163 receptor. Antibodies to CD163
can be from readily available commercial sources for example from Serotec
30 Inc. or Maine Biotechnology Services. Further, one skilled in the art can
~ readily prepare antibodies to CD163 using fechniques known in the art such




limted to, proteins (such as antibodies), peptides, nucl eizﬁJﬁ;B,ig)zj
car bohydr at es, organi ¢ conpounds, i norganic conpounds, snal I ﬁles,
drugs, CD163 |igands, soluble fornms of the CD163 receptor, any and all 20

CD163 ehs@s well as any and all substances th g dgf; CD163
ant agoral‘iggtsl. ﬁﬁ)n a preferred enbodi nent, the substangptgr{(%at'f activates CD163

IS a substance that binds the CD163 receptor on the cell being treated.
Exanpl es of substances that bind CDL63 include antibodi es and CD163 25

| i gands. (a) Antibodies In a speci '8 -enbodi nent, the substance that can
activate CD163 is an antibody that binds to the CD163 receptor. Antibodies
to CD163 a%inosRdesesibed bydighier apdiMilsising NedwiechoZpal56; 496 end irf UrS.exanpl e from

Ser ot ec 3pdiBft NG, M 95 o0l SOOI, o34 B BET Wikl 11 ed i

the art can readily préparke antiboti€s us t echni ques known in
the art suoborporatelyh@edt by\Weiemnezos(8efGliscAlanoddidl Adfibaled, hose

descri bed hl er. M Lstein, Nature 1975 256: 5 and in U S  Patent
oo Re- s RAroMES o8 e’ Diieiisbn, b6 Beiacal Avafiass, Plehuah Prbds.

| ncor posatKehrigt; foKdavn, rfieBesRel. (edSR 19805 andibbaeal A Aabbrashyves,

Hybri domas:, A New Di nension in Bi ol oqi al yses, Plenum Press, 5

| . Anal
Kennett, NARRualtlariowang bare(edsddsoly %P%S@Ma?@\'d-ahﬁ@%m%; 1988 abor at ory
Manual , H%I*Ii@l’f"&ﬂ%"ﬂs&ﬁi‘&@r&{o?%é%hereﬁpéﬂe%?éédé?. Har bor Laboratory Press, 1988,
e ere

whi ch are al so i ncor por erein‘by re nce). For exanple, by using a
peptide of CD163, pbbyexamele, Bnusingapeptide obSoI68npdlyelondl laotisesa can be nade

e S epe AT e o BB R Bre 8 R. oE )
ant i bod§ 'r(egpomamoLss, havgstehnarebbit) taa b inmenized with RindmiuddgeniuNogeni ci ty
nown' (GRS FGROIGRLHAICE, SIFHE 25r BREAAYoePRBER 1 ahe SATBBAAdri ni st er ed
in the prepRnsRues fd%%Hfé?ﬁﬁg imhfhoBERBIREST a Pleptide include conjugation to
carriers or other techniques well known in the art. For example, the protein or
peptide can be administered in the presence of adjuvant. The progress of
15 immunization can be monitored by detection of antibody titers in plasma or
serum. Standard ELISA or other immunoassay procedures can be used with
the immunogen as antigen to assess the levels of antibodies. Following
immunization, antisera can be obtained and, if desired, polyclonal antibodies
isolated from the sera.
20 To produce monoclonal antibodies, antibody producing cells
(lymphocytes) can be harvested from an immunized animal and fused with
myeloma cells by standard somatic cell fusion procedures thus immortalizing
these cells and yielding hybridoma cells. Such techniques are well known in
the art, (e.g., the hybridoma technique originally developed by Kohler and
25 Milstein (Nature 256, 495-497 (1975)) as well as other techniques such as the
~ human B-cell hybridoma technique (Kozbor et al., Immunol. Today 4, 72
(1983)), the EBV-hybridoma technique to produce human monoclonal
antibodies (Cole et al. Monoclonal Antibodies in Cancer Therapy (1985) Allen
R. ‘Bliss, Inc., pages 77-96), and screening of combinatorial antibody libraries
30 (Huse et al., Sclence 246, 1275 (1989)). Hybridoma cells can be screéned
'immunochemically for production of antibodies specifically reactive W|th the
peptide and the monocional antibodies can be isolated. |




15 i mmuni zation can be nonitored by detection of antibody égt e%}()igg pl asma
or serum Standard ELI SA or other imunoassay procedures r“u ed with
the i rmunogen as antigen to assess the levels of antibodies. Follow ng
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anti body producing cells (lynphocytes) can be harvested from an i muni zed
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procedures thus imortalizing t hesel4el I's and yi el di ng hybridonma cells.
Such techniques are_wel |l known in the art, (e.g., the hybridoma technique
originally devel ope?ﬂh@)ﬁm 'eetibethd a5 used hesein i Natainded 2B6incids- 497 (1975))

Il t echni
(Korbor ecTarmeris (ERH ANER SUGTLoRER, bty Biin 506, BV BRI, Cochnt que
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in ncer er I SS nc S an screenin
of conr ndlaTaIY strERRshion dinithe Saie rhanrier 26 GRtbasfomes Fole. 1a7e O
(1989))5 Wmﬂ@na(abthﬁagiﬁaqtaeceﬁpbeeg@@ratéwﬂé %ﬁhi)ddyf Wthpr oduct i on

of anti bodi es speC| fically reactive with t pt i ge and nonocl onal
ant i bodi esPePs- béhe Jesuiting F(al)2f mqmqrdc;@n mr@af/edmfiegium!s@mg/ 00411 -14

The term b9 d6% n is intended to include fragnents
t her eof \/\h’?@% Fﬂ%mspec cap{ﬁ%ﬁireact with CD163, or a peptide thereof.

Ant i bodi es can be fﬁbmasrm anltilusiyngemuvemtn@naht:b@d}hmmmﬂeeamhtt he

fragnents tility. in.t as de cr.i bed above. For 5
cxanp! o, - ISOTOS ettt able napl? (ROE NG oradl ARG P08 v «h

pepsi n10TrmsraamJ¢dntérgg:E( wikiin fthélg ofoif8 iMRntibgai0Niméhe bRELeHe di sul fide
brldgesto$86 uce Fa fragments. | meric anti body derivatives, i.e.

anti body fBPIEEYIEE LanHasiudeofasiaxampledhe Antiaan Lindiag demainfiom ABgi on and a
e on Bl B foud) 3 e SEMATUR i pBehb oo o1 '
antigen blﬁmmgtlmmmmdmmmmbe used to make chimeric antibodies containing
the immunoglobulin variable region which recognizes CD163 antigens. (See,
15 for example, Mormrison et al., Proc. Natl Acad. Sci. U.S.A. 81,6851 (1985);
Takeda et al.,, Nature 314, 452 (1985), Cabilly et al., U.S. Patent No.
- 4,816,567, Boss et al., U.S. Patent No. 4,818,397; Tanaguchi et al., European
Patent Publication EP171496; European Patent Publication 0173494, United
Kingdom Patent GB 2177086B). It is expected that chimeric antibodies would
- 20 Dbe less immunogenic in a human subject than the corresponding non-
chimeric antibody.

Monoclonal or chimeric antibodies specifically reactive with a
prdtein of the invention as described herein can be further humanized by
producing human constant region chimeras, in which parts of the variable

25 regions, particularly the conserved framework regions of the antigen-binding
domain, are of human origin and only the hypervariable regions are of non-
“human origin. Such immunoglobulin molecutes may be made by techniques
known in the art, (e.g., Teng et al., Proc. Natl. Acad. Sci. U.S.A., 80, 7308-
- 7312 (1983); Kozbor et al., Immunology Today, 4, 7279 (1983); Olsson et al.,
30 Meth. Eh_zymol., 92, 3-16 (1982)), and PCT Publication W092/06193 or EP
0239400). Humanized antibodies can also be commercially produced
(Scotgen Limited, 2 Holly Road, Twickenham, Middiesex, Great Britain.)




anti body of a nouse, rat, or other species, with human conéé?@% rﬁgions.
Conventi onal nethods may be used to make chinmeric anti bodi Y ni ng

t he i munogl obul i n vari abl e regi on which recogni zes CD163 anti gens. (See,

15 for exanple, Mrrison et al., Proc. Natl Acad. Sci., U S. A 81,6851

(1985) ;Wo‘t‘g%&% et at., Nature 314, 452 (1985), CabifCGNFASFO%IL ~ s Patent
No. 4,816,567, Boss et al., U S. Patent No. 4,816, 397; Tanaguchi et at.,
European Patent Publication EP171496; European Patent Publication 0173494, .
United Kingdom Patent GB 2177096B)-184 is expected that chineric

anti bodi es woul d 20 be | ess i munogenic in a human subject than the

correspondi ng non- Spedific iamtibotiiebody anlibouic fragmenty, rehtiiver hgaiast i bodi es
speci fi cal {;ﬁ égact ive with a {ér otein of the Inventjon as described herein
can be furtHaPS Mavedle &g grnerpled Rycsareeningrexriessien divraries#needivgi mer as, in
whi ch par t g iAr | r &y t ved
f ramewor k ?ne ﬁ"(])c?]dskﬂ)ol'y'ﬁt g%ftlg'gggﬁgfnﬁﬁ ﬁ{ge%?’d%ir(r@ién?é%ﬁ% Hobf%tﬁ?na%ﬁhori gin and
only the hwgndeapmluc@d fregi heausieic adid mofeculesrancoding gt Bi63Sorgsarts
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nzynol ., . 3= an 93 o :
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~Hol |y Roadq276u zd¢e ; MhddhesarertyCeeal., Ratirai sud, S¥p-3sd 3(16@% WO
02/ 076501 PCT/ CA02/ 00411 -15 Specific antibodies, or antibod ragnents,
reactive a@léﬁrngmvelm@CmuamguS@efogmm@dh@wgdebéﬂvaigp@ci Biessi on
| i brari ' ' | ' of , expressed in
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Bifunczic')nal antibodies may be prepared by chemically coupling one antibody

16 to the other, for example by using N-succinimidyl-3-(2-pyridyldithio)
propionate (SPDP). The antibodies of the invention also include bispecific
antibodies. Bispecific antibodies confain a variable region of an anfibody
specific for CD163 and a variable region specific for at least one antigen on
the surface of the stem cells to be targeted. The bispecific antibodies may be

20 prepared by forming hybrid hybridomas. The hybrid hybridomas may be
prepared using thé procedures known in the art such as those disclosed in
Staerz & Bevan, (1986, PNAS (USA) 83: 1453) and Staerz & Bevan, (1988,
Immunology Today, 7:241). Bispecific antibodies may also be constructed by
chemical means using procedures such as those described by Staerz et al.,

25 (1985, Nature, 314:628) and Perez et al., (1985 Nature 316:354), or by
expression of recombinant immunoglobulin gene constructs.

(b) Other Substances
In addition to antibodies, other substances that can activate
CD163 can also be identified and used in the methods of the invention. For
- 30 example, substances which can bind CD163 on stem cells or progenitor cells
may be identified by reacting CD163 with a substance which potentially binds

to CD163, then detecting if complexes between the CD163 and the substance




Alternatively, a SCI D hu nouse, for exanple the nodel devel edé&é 10
Genpharm I nc, can be used to produce anti bodi es or fragnen? 8 The
anti bodi es of the invention also include bifunctional antibodies

conpri Si nti body specific for CD163 |inked dir anot her

ant i bo%’ggf@gsie?i c for another antigen on the surfacep%&%é%?{@qyt emcel | ;

Bi functional antibodies nay be prepared by chem cally coupling one anti body
15 to the other, for exanple by using N succinimdyl-3-(2-pyridyldithio)
propi onate (SPDP). The anti bodi es of1Ghe invention al so include bispecific
anti bodi es. Bispecific antibodies contain a variable region of an anti body

speci fi c fbaveChirf@dan8ubstancesatiad bird) 0D 68piacthis assay cat beefagherone anti gen
on the sur e cells to he targeted. The bigpecific antibodies
may be 20 555‘?]53?(8{? %“EGWP%%VW%PP%FU%H?% @gﬁ\ﬁ’gs of ‘{RS'?E@ hybri donas nay
be prepared using WeeorlimMe e §Feddh® Wiventioh MsAIncitiés b Artiidyose di scl osed
in Staerz, & Bevan, (1986, PNAS (USA) 83: 1453) and Staerz & Bevan, (1986,
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expr essi on of recon’alfmrfor fqmnahmrgbbbuiorrmlegebeimensthe D63 4 thet her

Subst ances I n addit|j ti i es, other substances that can activate
CD163 can al so be |te%ﬁ§9$§t%£° ﬁﬁgused in the nethods of the invention. For

30 exanpl e, gs)bst anassayy fr coRiplddies bf CHLED ahd ﬂieﬁ@s@@bﬂ:s&aﬁe Wcsrogem tor
cells may be identi %I ed hy reacti CD163 with a substance

potentially binds {§® nq@n@h?@'eﬂ%tqoﬁ”g)iﬁ’*edc&ﬁﬂe@xé@‘%émﬁé@n t he CD163
and thggsubstance zﬁlhat |?rf9%n¥%% fﬁaﬁ:@@s ﬁg/tﬁé\%é’g%%ﬁ elfa have

formed. Substances CD163 I'S assay can er assessed
to detérmine if thewmgﬂum@ngmme met hods of the i nvention.

B et ot o 2o AR R BB et Bl B Eosf o | LU0,
CD163 and eompetessmbay barsedeocted Having tev@id toofastordisath as the nature and
amounts of the substance and the protein.

15 The substance-CD163 complex, free substance or non-
complexed proteins may be isolated by conventional isolation techniques, for
example, salting out, chromatography, electrophoresis, ge! filtration,
fractionation, absorption, polyacrylamide ge! electrophoresis, agglutination, or
combinations thereof. To facilitate the assay of the components, antibody

20 : against CD163 or the substance, or labelled CD163, or a labelled substance
may be utilized. The antibodies, CD163, or substances may be labelled with a
detectable substance.

The CD163 or the test substance used in the method of the
invention may be insolubilized. For example, the CD163 or substance may be

25 bound to a suitable carrier. Examples of suitable carriers are agarose,
cellulose, dextran, Sephadex, Sepharose, carboxymethyl cellulose
polystyrene, filier paper, ion-exchange resin, plastic film, plastic tube, glass
beads, silica, polyamine-methy! vinyl-ether-maleic acid copolymer, amino acid
copolymer, ethylene-maleic acid copolymer, nylon, silk, etc. The carrier may

30 be in the shape of, for example, a fube, test plate, beads, disc, sphere efc.




allow for formation of a conplex between the CD163 and the &est bst ance,
and (b) assaying for conplexes of CD163 and the test subst Zhdd free

substance or for non conpl exed CD163, wherein the 10 presence of corrpl exes
i ndi cat 805/{]7?% the test substance is capable of bi rl%% %?3 Condi ti ons

whi ch %e formation of substance and CD163 exes 1maty be

sel ect ed having regard to factors such as the nature and anounts of the
substance and the protein. 15 The substance-CD163 conpl ex, free substance
or non- conpl exed proteins may be isbiated by conventional isolation
techni ques, for exanple, salting out, chronatography, electrophoresis, gel
filtration, fracti 3hatlha¢iublhm;br(.‘{9’iﬁ3nor pubstance Iay e pyeparedely r ophor esi s,

aggl utinatj Tof cilitate the as of the
o onent <ttt the AGRAA £ 8RS EE8ple Rt s pfbin BERSARY | 0 Chres,
or a | abel pegicalinethads cor sxample, dyahbdderastomideecoapliigoodi es, CD163, or

with a detectable substance. The CD163 or the

subst ances may be | gpel
‘test substance used?ﬁﬁ é'ﬁ‘geer’r@f tRst sybsianee may,alse ihenexpigssed Pmdle ubi | i zed.

For exagpl guridcBRf &lobhih e abbRshaage may be 25 bound to a suitable carrier.
Exanpl es of suitable carriers are agarose, cellul ose, dextran, Sephadex,

Sephar ose, e £ompesitiong| cel | ul ose pol ystyrene, filter paper, ion-exchange

resin, plastic fil mpupl a}ﬁ&k&nit ui%enﬁbﬁ‘siiséjeﬁ%fude%' ﬁr;@'pé)c%ltl.ﬁ%%‘{ene‘ met hyl

vinyl -ether-maleic acrd’c nmer, am no aci d~ copol ne- mal ei c
aci d copol wmposmqriscumntalmhg th@fssubst?a"mescﬂaat ca aoﬁxcaté@DJGSIfOr ub@ ishape of,

for exanpl tu t est. sphere. etc. 20,Ju|y 2006 WO
02/ 07650% et AT WU o PesYs SRR R & my be

- prepar &g bt fof steilhfg mb‘grémheﬁﬂoﬁferaﬂohhdlffel%ﬁtlétﬁmé?ldldﬁ'ﬁ’ébil@aﬁoﬁ%fr' er using
known chem cal or physical_ nethods, for exanple, cyanogen brom de

coupl i ng. Ste@ @tbieedlar progshites gels. afecordingly.dhe resentinyerdionduoiaes he
' a pharmaceutical composition:for stimulating hematopoiesis comprising an

effective amount of a substance which can acfivate CD163 in admixture with a

- suitable, diluent or carrier. The present invention also provides a

15 _bharmaceutical composition for stimulating erythropoiesis comprising an

| effective amount of a substance which can activate CD163 in admixture with a

suitable diluent or carrier.: The present invention also provides a

pharmaceutical composition for stimulating myelopoiesis comprising an

effective amount of a substance which can activate CD163 in admixture with a

20 suitable diluent or carrier. The present invention further provides a

pharmaceutical composition for stimulating stem cell growth, proliferation,

differentiation and/or mobilization comprising an effective amount of a

substance which can activate CD163 in admixiure with a suitable diluent or

carrier. The present invention further provides a pharmaceutical composition

25 for stimulating erythroid and/or myeloid cell growth, proliferation, differentiation

and/or mobilization comprising an effective amount of a substance which can

activate CD163 in admixiure with a suitable diluent or carrier.

For stimulating erythropoiesis, the pharmaceutical composition

may additionally contain one or more hematopoietic growth factors such as

30 erythropoietin. For stimulating myelopoiesis, the pharmaceutical composition

may additionally include one or more hematopoietic growth factors such as G-
CSF, GM-CSF, IL-3, etc. ' '




5 surface of a cell in the above assay. IIll. Conpositions ;hﬁ rzﬁagnt
I nvention al so includes pharmaceutical conpositions contai Ri H‘S
substances that can activate CD163 for use in stinulating hematopoiesis,

stinmul g t hropoi esis, stimulating myel opoi esi for stinulating
t he gr?’\/\i’ﬁ?mgi%l i feration, differentiation and/or rr%gijf%“%‘fof“gln of stem
cells and/or progenitor cells. Accordingly, the present invention provides
a pharmaceutical conposition for stinulating henmatopoiesis conprising an
ef fective anmount of a substance whi-d8-can activate CD163 in admi xture with
~a suitable, diluent or carrier. The present invention also provides a 15
pharmaceuti cal conpdssht pbarmhaseuticaincoraposiipns: yarhhepforeatralesiomal,i si ng an
effective, atm)unt of .a.s bst? ce which c ct, vate CD163 in adm xture with
iy b

a suitabl GnodRr topicalaFegtaly Pafgicle "‘W%'i’ﬁ PosY F%“ﬁ?l&n des a

phar maceutihtegdergalidahiusedlaf, %tr@hedaultfdnsmntml Qg BAl iresRbraAi Ng an
ef fecti ve anpunt of a substance whi ch can activate CD163 in admi xture with

a 20 suit disee the %Fé"r’ﬁ?sﬁ’_roncc@r"rb%in liogridy so¥id o6 femiselid ferny o example provi des a
phar mc@Utdilfsalta!ﬂé’tg})ﬁgéhﬁgglel%ﬂﬁ cabbuke, add nggéﬂey 8§i’t<# ricd! Y% gelalﬂﬁm i feration,

differentiation and |zat on conprisi'n ectlv anount of a
subst ance ocapsides,gels, menbranes, Tbekds, isoluticns ma;uspenmns a suitable diluent or

carrier. The prese t |

conposi tion 25 for nt é %ﬁﬂ%#ﬁ%‘t %y cﬁﬁ{gogﬁ@ﬁ%do‘j h%@%f‘g&ie%tn géowt h,

~proli fer?tumvemdgdlﬁo‘r%caﬁmpmtﬁtm t@ﬂdlmanmlénlimus onD@eages stnnbeaﬂ effective
amount o subst apcge i C ctivate th a

Ut abl o BRI dehad & indhagud] eplipan 15 GasyeR Biset aad o e

phar mag@Utcheaén fb%f&lﬁsddmﬂélraﬂmy additionally contain one or rmre

hemat opoi etic growh factors such as 30 erythropoietin. For stinulating

myel opoi esis, the ph#e pa@aacestical compositiond sande pir¢prradobBIPEY SEncl ude one
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can be f orcompasiioasivaieh ,can be administered to patlents and such that an
effective quantity of the active substance is combined in a mixture with a
15 pharmaceutically acceptable vehicle. Suitable vehicles are described, for
example, in Remington's Pharmaceutical Sciences (Remington's
Pharmaceutical Sciences, Mack Publishing Company, Easton, Pa., USA
1985).
On this basis, the pharmaceutical compositions include, albeit
20 not exclusively, the active compound or substance in association with one or
more pharmaceutically acceptable vehicles or diluents, and contained in
buffered solutions with a suitable pH and iso-osmotic with the physiological
fluids. The pharmaceutical compositions may additionally contain other
agents such as other agents that can stimulate hematopoiesis, erythropoiesis
25 or myelopoiesis, or can stimulate the growth, proliferation, differentiation
and/or mobilization of stem celis and/or progeniior cells.
IV. Culture Additives
The substances that activate CD163 can be used as additives to
culture medium for enhancing the growth, proliferation, differentiation and/or
30 mobilization of mammalian progenitor or stem cells or for stimulating
hematopoiesis, erythropoiesis or myelopoiesis. Accordingly, the pfesent
invention provides a cell culture additive useful for enhancing growth,




I ntravenous, topical, rectal, parenteral, |ocal, inhalant gr su%ﬁt aneous,
I ntradermal , intranuscular, intrathecal, transperitoneal, P aply
i ntracerebral use. The conposition can be in liquid, solid or sem solid

form f Bgla’rﬁ)le 5 pills, tablets, creans, gelatin capsul es,
supposi‘t9 P?es, soft gelatin capsules, gels, nenbran&qytsﬁ%‘@ﬁ} ets sol utions

or suspensions. The pharnmaceutical conpositions of the invention can be

i ntended for adm nistration to hunans or aninals. Dosages to be
admi ni st ered depend on individual nelds, on the desired effect and on the
10 chosen route of adm nistration. The pharmaceutical conpositions can be
pr epar ed bgfoﬁferatba differewtiatiost dnaticr molmhzduen of progiealioreamdidr strarceiseut i cal |y

accept abl e osi tiqps mh ch can be ni stered to and such
"~ that an e‘fcfr@% %aﬂu‘%ﬁ% olivg ag@oqrﬁé)faﬁ:tsp &l"”érﬁ?@ ?@R’@%ﬁ@g in a

m xture wi Stibstaddespinat rmwtel @BHB:V c%ﬁCl%)TaaBé& t¥ edlisehfin-fredl fndBjuen vehi cles
are described, for exa em ngton' s Pharnmaceutical Sciences
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hemat opoi @P‘Tq%eryt hr opoi esis 25 or nyel opoi esis, or can stinulate the

growt h, pr ration, differentiation and/or nobilization of stemcells
and/ or qpr QﬂeﬂéHEhnEﬁH%t o} Petddtightr € Additives The substances that activate
CD163 can be use a TV cul ture nmedium for enhancing the grow h,
proliferation, diffA$bemwinbefae meniicned, tBOinweriiolsi heaeidemonstratadthe | an
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these cells may provide an important research and clinical tool as the
15 CD34°/CD163* sub-population of cells can be further examined for their ability
{o re-engraft and repopulate the various compartments of the hematopoietic
system. In addition, “stem” cells derived from a variety of sources (bone
marrow, mobilized peripheral blood or umbilical cord blood) may be enriched
for, or sorted by, the expression of CD163.
20 Accordingly, the present invention provides a method of
selecting hematopoietic progenitor or stem cells in a sample comprising (@)
contacting the sample with a substance that can bind CD163 and (b) selecting
cells that are bound to the substance.
In a preferred embodiment, the substance is an antibody that
25 can bind CD163 and the cells are selected using immunochemical techniques.
For example stem cells expressing the CD163 receptor may be “sorted” or
selected by employing an anti-CD163 antibody, by complexing this antibody to
a solid support, removing the CD163 positive cells from the other cells in the
sample and subsequently removing the CD163 positive cells from the solid
30 support. For example, anti-CD163 antibodies can be complexed to magnetic
beads. CD163 positive cells can be bound fo the antibody and CD163 positive
cells can be removed from other cells in the sample with a magnetic source.




WO 02/ 076501 PCT/ CA02/ 00411 -19 proliferation, differenti ahi gnngZ?@g/ or
nobi | i zati on of progenitor and/or stemcells conprising a O dp Pve
anount of a substance that can activate CD163. Substances that activate

CD163 C\QQHB@P ded to a serumfree nedi um traditior}?dgj/(éwg@oﬁgl for the

expr essi emat opoi etic stemcells. For exanple, mfree nmedi um
with the addition of growh factors such as stemcell factor (SCF),
interleukin 3 (1L-3), GWCSF, FIt ligand (FL), thronbopoietin (TPO and
granul ocyte-colony stinmulating factet~(G CSF) (as described by Kobari et
at., 2000) can be supplenented with a substance that can activate CD163.
10 V. Cel lUp@ir sepanation from Dt wart-Co162pobitive cellse the 6Dre3 posities cellshe i nvent or s

have deno r.at e resence of. the CD163 receptor on CD34+ cells
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bl ood. The&PtgSenetie of stEM68elRN mdyeyeussd |t6 sBY tReQY icdls aRrdulpor t ant
research S,l[rl]]d clinical tool as the 15 CD344/ CD163+ sub-popul ation of cells

can be fufURESCERERAREALING, calhaprtingiRAGS) by emrdoyving raaf entingd 183popul ate t he
vari ous Coj t A=y kit d "stent
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bl ood or W@id besbvieus tb nesidiedinthe arteiieahettiod tan bearsed do seldcby, t he
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~ conpri si ngellsjhat @ paiehiially dapebleasfpésoplildtingaorgaiisthangiy dalgtof bath bi nd CD163

and (b) selecti .,cel|ls that are bound to, the substance. In a preferred
enbodi men ,etq{gp@?fgs? ?%'dalmeé?gf"’?b ordingly, PEePeRt AAVeRHPH3 and t he

cel | s 1 e pralisd almethbddo! J9BH e Kasable tETBMMIA E‘c%ior‘ié:sobf ga@:ﬁ%e stemcells
expressing the CD163 receptor nay be "sorted” of selected by enploying an
ant i - CD168nN4hkoithang mysloid dnpages eamprising (@)tdoptagying the aamplei witls @ppor t
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For exanpbkuabstante, whbleir3theridund delisareaaphible of fopinthgasbldries wfdboth the
erythroid and myeloid lineages. The present invention also provides a method

15 to select cells that are potentially capable of repopulating organisms with cells
of Poth erythroid and myeloid lineages comprising (a) contacting the sample
with a substance that can bind CD163 and (b) selecting cells that are bound to
the substance, wherein the bound cells are potentially capable of repopulating
organisms with cells of both erythroid and myeloid lineages. -

20 The invention also includes the use of a substance that binds to
CD163, such as an antibody, in a negative selection protocol to remove
progenitor or stem cells from a sample. Accordingly, the present invention
provides a method of removing hematopoietic cells from a sample comprising
(a) contacting the sample with a substance that can bind CD163 and {b)

25 removing the cells that bind fo the substance from the sample.

The following non-limiting examples are illustrative of the present
invention:
EXAMPLES
EXAMPLE 1
30 CD163 is expressed by CD34* cells
CD34" cells derived from cryopreserved adult bone marrow
(ABM) were permeabilized using Cytofix/Cytoperm solution (Pharmingen




beads. CD163 positive cells can be bound to the anti body aa%@g{)ﬁﬁ positive
cells can be renoved fromother cells in the sanple with a @ source.
20 July 2006 WO 02/076501 PCT/ CA02/00411 -20 Upon separation fromthe

non- CD; i tive cells, the CD163 positive cells tached from

t he méﬁé??@ﬁﬁéads. Al ternatively, the expression ofpﬁ%ﬂ%@g@el s on stem
cells may by used to sort these cells through fluorescence-activating cell
sorting (FACS) by enploying an anti-CD163 5 fluorescently-I|abelled Many

ot her nethods to purify the CD163 pddi+tive cells would be obvious to one
skilled in the art. The nethod can be used to select cells capable of

f ormi ng colransduction Labbtatartes, ardivisioni of BD Bio§etded; Beowagdicleon cel | s that

are potent] ca | e..0f . repopulsating organjsns with cells of both the
eryt hroi d @ﬁd@%i’@%’"ﬁ%@%@% ﬁ&t@o}”&ghﬁc{ gﬂfp 8 "?ff”@@%ﬁk%%?@?ﬁ"i on 10
provides d#luorédvedily tabsildeisbtypR! dontRaRIb&IYOfgh AFITCXoCHiGHBEGMGT both the
erythroid and nyel oid |ineages_conprisin contacting the sanple with a

(a .
subst ance lakgled MacpB dneysesantichnan) C%%@@OW'%'I@“M@Y (MBS;bound to the
subst ange, g\@? ' h : e f ' i es of both
t he e?;;/t hhgm Bgﬁlg%gll @ﬂwiﬁgg@gﬂﬁﬁgﬁgﬂ@gﬁ% ‘T'Jn'@éen%ltoﬁgnrﬁ%@g provi des a
met hod 15 sespies were alest $teineth extracediulady withiflablegcandly ddbetecoanti-6P8gul at i ng

or gani sms Wddn §¢ . j nd eloid |ineages conprising (a)
cont act 1 nd PR Rod Heidb GMDHITEE RGP SiePe neves 80a A8 by

. sel ecti ng ERICISSXL fiaw cofometsryBdcknaan ChaltstURe)(RESBs plssrgédin Tebigound cel |'s
are potentj al | Cﬁ abl e %f repopul ating organisms with cells of both
erythroid'd | . & | 89€t he use of a

LiRdic{pdfeh Qyer 93 2 i bons rREOW ol weiorC AP IS4 andcty

subst afe nhdfafity o fHése tells 4o\ Stdined With tRE aRfLCRABS BARY " 8 negative
sel ection protocol to renove progenitor or stem ceq s froma sanple.
Accor di ngby t he_present invention rovides a method of renoving
henat opoi d@Rle defiow QYtheﬂ"%éHﬁW@%GEQpﬁél Beone MayropoGellgt i ng t he sanpl e
with a substance that can-bind CD163 and (h) 25 removing the cells that

bind to the substance ffomthe sanpld. The followi ng non-lini ti ﬁg exanpl es
are illustlcative of thel f EB4BI/CDMent% @51 isotype control | % CD163

ABM CD34" cells 95 1.9 751

15 EXAMPLE 2 ;
CD163 expressed by CD34" cells is detectable by Western blot
_ Cell lysates were prepared from CD34" cells derived from adult
bone marrow by resuspending the cells in CHAPS buffer (0.5% CHAPS, 10
mM Tris, 1 mM MgCI2, 1 mM EDTA and 10% glycerol) containing a protease

20 inhibitor cocktail. The resuspended cells were incubated on ice for 30
minutes. Lysates were centrifuged and the supemnatant was transferred to a
fresh tube. For Western blot analysis, the supernatant was resuspended in
non-reducing SDS-sample loading buffer. Samples were then
electrophoresed through an 8% polyacrylamide gel and transferred to a nylon

25 filter. The nylon filters were blocked in a skim milk containing solution and
then probed first with the Mac-158 anti-human CD163 antibody, followed by a
goat-anti-mouse antibody conjugated fo horse radish peroxidase (BIO-RAD
Laboratories, Inc.). Bound secondary antibody was detected using an
enhanced chemiluminescence kit from Amersham ple. "




EXAMPLES EXAMPLE 1 30 CD163 is expressed by CD34' cells 491 c&lglg derived
fromcryopreserved adult bone marrow (ABM were perneabili By gop g
Cyt of i x/ Cyt operm sol uti on (Pharm ngen 20 July 2006 WD 02/076501

PCT/ CAl -21 Transduction Laboratories, a divigi D Bi oSci ences;
Becton%gggﬁvs%%“ﬁ and Conpany) for 30 mnutes at 4C ﬁdalg(ﬂAggaoéﬁd t hen

I ncubated with either fluorescently |abeled isotypic control antibody
(1gGLl-FITC) or fluorescently |abeled Mac-158 nouse anti-human CD163
monocl onal anti body (MBS; 5 Macl158-H2IKC). In parallel experinments, cells
fromthe same bone marrow sanples were also stained extracellularly with
fluorescently |abel Ad demhonsbERdd if HAGAr&-PETD463! immhindredétivityfli30- FI TC) .
Sanpl es we nal yzed using, an_ EPI | pw cyt omet er (Beckman Coul ter,
Inc)(ResuI‘iege‘gﬁ@gimﬁ'@ eﬁwsgmfspafﬁdi%??my@%% F‘ﬁét over 95% of the bone
mar r ow cel EXAMPLE 3D34+/ CD45" and the 10 mpjority of these cells also

stained with the anti-CD163 anti body. Tablje 1: Flow Cytonetric Anal ysis of
CD34' BoneCSMsHERCERXPIESSipOOfCD 1633 GPB4ellssot a control % CD163+ ABM

oo+ o8l 1 5951, 975. 4 BTGB S EAASF BFER1BE (SRS Splle 1S

det ectabl e by Western ot Cel were prepared’from + cells
derived frwas determined osingfion eytorbgtricemalysisradicn@prdsenes CB38hedldAPS buf f er

0. 5% CHAPS,,.; rd 1 a2, - EDTA an % gl ycer.ol

f:ont ai i 'ng°%a""§$JE@%@”’E@"’?%‘ﬁﬂg%%“dg%@é'{'%m@%ﬁew ggé%ﬁ??fﬂéﬁ"%@l I)s wer e

i ncubat ed mondmeidapceffd (LDMRTY.e Tellk Wikt RiN&T Ritk A0bfdsboifolapeddt he
super nat ant ) évh_;a’m ferred to a_ _fresh tube. For Western bl ot anal ysis,
“the super r%ﬁt‘(\’ii\&ﬁe’ PlaREL A ant-R D163 (Maeth&FITE) entibediesrard theadi ng buf f er .
Sanpl e Misir@! e 9 ] el and
Cranst oo cezBa e oL ICRIRE AR Sy Rl e UaRe I O L 2 Sk m
m | k cont&-ning sol ution and

Table 2: Co-expression of CD163 and CD34

Preparation % CD163" | % CD34" % CD34°1CD163"
CD34"-enriched cells 1.6 87.9 1.7

from ABM (n=4)

CD34 -enriched cells 2.8 25.5 3.8

from UCB (n=2)

n= number of samples
15 The majority of CD163" cells co-stained with the anti-CD34

antibody, indicating CD163 is expressed by CD34" cells. The human CD163
receptor has previously been described as a receptor expressed exclusively
on monocyte/macrophage-fike cells. These data demonstrate that CD163 is
also expressed by a population of human hematopoietic stem cells.

20 EXAMPLE 4
Stimulation of CD163 recepftors results in the growth of erythroid cells

The eifect of a mouse anti-human anti-CD163 monoclonal

antibody (EDHu-1, Serotec) was tested in a colony-forming assay under
conditions which support erythroid progenitor colonies (BFU-E). These

25 colonies are formed by single primitive erythroid progenitor cells in semi-solid
medium and are relatively large and multi-clustered. Cells within the colony
are typically hemoglobinized after 12 to 16 days in culture. CD34" cells,
enriched from umbilical cord blood (UCB), or CD34” cells derived from adult
bone marrow (ABM) were seeded into methyicellulose with 10 ng/mL




then probed first with the Mac-158 anti-human CD163 antibogé, f%hb wed by a
goat - anti - nouse anti body conjugated to horse radi sh peroxi é@y( RAD
Laboratories, Inc.). Bound secondary anti body was detected using an

enhanc I | um nescence kit from Amershamplc. 2 6 WO

02/ 07638(18&@%0 02/ 00411 -22 As denonstrated in Fi g%rciwf?h’@%‘%as

| mmunoreactivity is detectable in the cell |ysate prepared from CD34'
cells. EXAMPLE 3 Cell surface expression of CD163 on CD34+ cells 5 The

| evel of extracellular expression of23¢D163 by CD34' cells was deternined

using flow cytonetric analysis of cryopreserved CD34' cells derived from
adul t bondntesietisin-Ar{l--ahenhd iZ BVmt cerytiybpaidti WER)), |linwhdeatsienge atononucl ear

cells (L ' i th flugrescent |y, |l abel e anti - CD34
(FPoa 2+ peessnesoof 5o MBIrR B ePats akely. TR RRALY ke 28 anal y zec
usi ng an ENBRIKprédemtocydmivertveds adsessdd andiire resuleare@mionsiraleie 2. Tabl e
; - expr.e n, o an reparati on% 0 0 +

2: Co : ﬁ,sbi) of CD163 and CD34 P t % CD163' % CD34" % CD34+/ CD163'
cD34' -enri®AB8e¥| |1 s1.687.91. 7 from ABM (n=4) CD34' -enri ched

cell s2.825.53.8 from UCB n=2 n= nunber of sanples 15 The majority of CD163'
celI's co- stagadcnsih colléfrafif ABMGFUCE N A By G- IS
expressed p¥ip ' mlcl S. TmaAﬁuman %glt% Q%g%de%{%&%ggﬁgr@%%gsl y been

‘described as a recgptor expressed exclusively on nonocyte/ macrophage-1i ke

- cells. Thesedatadenpnstrgt-etaat=tCPIo3ats—atsgexpressedby a popul ation
~'of human |hemat opoi eti ¢ st&%?EPFgEEEX&AﬁﬁEﬁ 4 Stinulation |of CD163
' Ll

t or S+esHts—+-n-the—growh-—of -
receplor S~ Eelfsotirde’ | - AnTi-CD163 Ab | + Anti-GD163 Ab RFI *

UCB CD34* 28 42 1.5x

ABM CD34™ 22 29 1.3 x

*relative fold increase
10

Anti-CD163 antibody, at 50 ug/mi, resulted in a greater number

of BFU-E than those in the corresponding control plates. Similar results were

- -also obtained using a different anti-CD163 antibody (Mac158) to stimuiate

16 CD163. The stimulation of CD34" cells via the CD163 receptor increases the

proliferation of erythroid progenitors present in umbilical cord blood or adult
bone marrow.

EXAMPLE 5
Stimulation of CD163 increases the proliferation and differentiation of
20 erythroid cells
The effect of an activating anti-CD163 antibody was tested in
the colony forming assay under conditions that support the formation of
erythroid progenitor colonies, CD34" cells, enriched from umbilical cord blood
LDMNC were seeded into methylcellulose (1,000 cells/mL) containing 10
25 ng/mi IL-3 and 2.0 U/mL Epo, in the presence of either an isotype éontrol
antibody (50 ug/mL) or an anii-CD163 antibody (EDHu-1; 50 ug/mL).
Methylcellulose plates were incubated in a humidified incubator with 5% CO;,
and maintained at 37°C. Colonies (BFU-E) were enumerated and their




The effect of a nouse anti-human anti-C131163 nonocl onal ant‘iﬁlg’%‘céﬁ (EDHu- 1,
Serotec) was tested in a colony-form ng assay under condi £Pd Pch
support erythroid progenitor colonies (BFU-E). These 25 colonies are forned

by si n%@oﬂ&i&iﬁ ive erythroid progenitor cells in Sﬁ’ﬁ@ﬁ%&gg medi um and

are relatrvely ' large and nulti-clustered. Cells w't lony are
typically henogl obinized after 12 to 16 days in culture. CD34+ cells,
enriched fromunbilical cord blood (UCB), or CD34' cells derived from adult
bone marrow (ABM were seeded into-#dt-hyl cellulose with 10 ng/nL 20 July
2006 WO 02/ 076501 -23 5 PCT/ CA02/ 00411 interleukin-3 (I1L-3) and 2 U nL

er yt hr opoinetrpholobp @ssedsead talter tbdays; elrpaddifunenangeagiy e nghbar ¢fnt i - CD163
ant i body. eryt hroi d progenitor nunber was

The effect.of the antibody aq e (
eeon) shdid coBbbist 8 JPmonstaing in Eraaple 5 et I TNy (o col | s
from ABM de8 i i i i i No. of
BFUE 11 2350 céﬁsga“cgﬁﬁggﬁgggﬁeﬁ{?ﬁﬂc%f LioroSehitcRtictieg 83 [0
CD34+2842 £omparagne dheisotype captrol (Bigurel 2t i Gémilasl wbsiilte vearsealsat i - CD163

oL bo ot UBh T g AL I ER) Miab BT ot S o5,
a di f f er e@imiar fesMi @8recaiso blatdined MsnbPEP34 ocslis idativatt forhdGbboRe The
S O Sl et e b PRGBS B b3 ERes8e 36 bl ood or
- adult  bopeolifartion. (iReelEedE Blony size) and the differentiation (increased
hemoglobin production and hence redder colonies) of the erythroid cells
10 present in the BFU-E colonies.
EXAMPLE 6
CD163 is expressed by erythroid cells

Adult bone marrow CD34% cells were seeded into

methylcellulose (1,000 cells/mL) in the presence of 10 ng/mL IL-3 and either
15 0.5 or 2.0 U/mL Epo. Methylcellulose plates were incubated in a humidified

incubator with 5% CO; and maintained at 37°C. After 14 days, cells from the

BFU-E colonies were harvested from the plates, washed, enumerated and

pelleted. Cell pellets were frozen at -80°C. Cell lysates were prepared from

an equivaient number of cells and an equal volume of lysate per condition
20 was subjected to Western blot analysis as described in Example 3.

As shown in Figure 3, CD163 immunoreactivity is readily
detectable in the cell lysates prepared from the BFU-E colonies.
Fuhhermore, under conditions of reduced Epo concentrations, the level of
CD163 immunoreactivity is increased, suggesting that Epo may modulate the

25 expression of CD163.
EXAMPLE 7
CD163 stimulation compensates for sub-optimal EPO concentrations

The effect of CD163 antibodies was also tested in serum-free
colony forming assays. Adult peripheral blood low density mononuclear cells

~ 30 (APB LDMNC) were seeded (1 x 10° cells/mL) into methylcellulose containing
1% BSA, 10 ug/mL insulin, 200 ug/mL human fransferrin, 10 ng/mL IL-3 and
either 0.2 or 2.0 U/mL EPO, with or without two different anti-CD163




Stinmul ation of CD163 increases the proliferation and differﬁgtlaz‘tm n of
erythroid cells The effect of an activating anti-CD163 ant 819' tested
in the colony form ng assay under conditions that support the formation of

eryt hrqi nitor colonies. CD34+ cells, enriche ilical cord
bl ood %W%gre seeded into nethylcellulose (1, 008"%@‘%&’#@5 cont ai ni ng
10 25 ng/nmL IL-3 and 2.0 U nL Epo, in the presence of either an isotype
control antibody (50 ug/nL) or an anti-CD163 antibody (EDHu-1; 50 ug/ni).
Met hyl cel lul ose plates were i ncubat@B-in a hunidified incubator with 5%

C02, and maintained at 37C. Col onies (BFU-E) were enunerated and their 20
July 2006 antii@dies, EMBH61 oPMEb@@ZPﬂMMerezmubatthfon thdassatcdysedtaf ter 14

days on., o i.ncrea the nber, of throid col oni es, as
dext)nstra?’gj cﬁ? I%f%r’rﬂt’ C'h “tst th&ee%irego'awemﬁt enymesatedcr B8sed t he size

and redneaemhstraedeihytatmeud n&fr@qaru-EOéolsméQWeeé deftte AABA'@Mst O the
i sotype control gure imlar results were also 5 obtained using a

di ffer ent “%%ﬁ@ fre 6@'“’1&%@ é@d?l” @ntikodies as gompaneditathe wiMesded cglisri | ar resul ts
wer e algso rahhaihGd, Hi or%)éﬂifﬁi efgﬁ%g?ﬁ 'tﬁ’ee@refsér%@ﬁfjﬁ’n arﬁO@ 1g§Brrow. These
nCr Bases t

dat a suggest that stinulation o eratlon
(i ncr easeantbﬂdyrwersltnggerand redder thanfthosmthatiormed N ﬂhemasmb oftte@ogl obi n

yduct i th h d 0 t i
Phe Bru caoBRen el Sub R R BT atliaieb, Salies, Aoty RprsPaed el M “aqul ¢
- bone marr pwliE@ation Gﬁédyﬂm\jiﬁrp@oge@ﬂdl%dahﬁfaﬂ méreaéwtnqﬁé Ip%lif@ratx&ritaﬂ@o cell's/ )

in the pr«alsﬁence of 10 L-3 and either Epo.

Met hyl cel i toat%fsetxﬂtreldu srllspwithin the %F%p@tphneédmmlﬁmmr with 5% 002
and mejont H@ﬁnﬁ% a%&%enﬁﬁ%ﬁée Jc‘élo%yﬁrm@'r ?se{y% hE‘&r Fﬁﬁi‘tﬁws‘;&o”' es were

harvested romt | ates, washed, enu pellets
were f rozé&d@ﬁdmStlmllatlonpﬁ@DéﬁSmth@ltbeeEﬁHed drmdﬂmSamemdhed\nal ent nunber

of cells anGr3lagshthe WD oPLrytHSR SFolHitof 0hiel $able 4). These

colonies were also bigger and redder than those present in the control plates.
Similar results were obtained using CD34" isolated from adult bone marrow or
15 umbilical cord blood. Similar results were also obtained in serum-containing
~colony forming assays. In the absence of Epo, no erythroid colonies were
‘detected in the colony forming assays, either in the presence or absence of
anti~-CD163 antibodies.
These data suggest that the stimulation of CD163 increases the
20 proliferation of erythroid progenitors, as well as, the proliferation and
differentiation of the erythroid cells with decreasing FPO concentrations in
both serum-containing and serum-free assays. However, stimulation of
CD163 cannot replace EPO entirely in the formation of erythroid colonies.

Table 4: Stimulation of BFU-E in the Absence or Presence of Anti-CD163
25 Antibodies (Ab) at High and Low Concentrations of EPO in Serum - Free
CFA

Number of BFU-E colonies / plate

Antibody | [Epo], U/mL | - Anti-CD163 Ab | + Anti-CD163 Ab | RFI*

EDHu-1 0.2 29 38 1.3




20 was subjected to Western bl ot analysis as described in Eﬁgrﬁ&l 8 % As
shown in Figure 3, CD163 immunoreactivity is readily dete @P t he
cell lysates prepared fromthe BFU-E col onies. Furthernore, under

conditi reduced Epo concentrations, the |evel

|mrunor‘£§c%?{/| y is increased, suggesting that Epo n@lc%@@qge the 25
expression of CD163. EXAMPLE 7 CD163 stinul ati on conpensates forsub-optinal
EPO concentrations The effect of CDL63 anti bodies was al so tested in
serumfree colony fornming assays. -28ult peripheral blood | ow density
nmononucl ear_cells 30 (APB LDVNC) were seeded (1 x 105 cells/nL) into

met hyl cel ljul ose cohptai M..g 1% BSA, 480 ug/ insufd n, 200 dd&/ nL hunman
transferrijn, 10 ng{nlL IL-3 and either 0.2|or 2.0 UnL EPO, wtth or wthout
two differletlact®g | CDL6®220 Ju 210765l PCIT/ CAq24/ 0p411 - 25

anti bodi es|, EDHu-1|or Macl58. Plates were incubated for 4 dayp at 37C at
5% CO2, afjter which eryg_@rmc progefg tor coroni eygnere enupey ak ed. As
dermonstratjed in Taple 4, norg BFU E col oni %s were detected wheh cells were
treated wiTLy HLI DOUTes a5 Tump (Teated cells. 5 .
Furt her nor e, me cg{'{onl eS which forned in the presence of the anti-CD163
anti body were bigger and redder than those that forned in the absence of
the anti =AML | body. Thus CD163 activation results in an increased
prollferaflon of_erythroid progenitors, and an _increase in the

~ prol i f er aStemulgtian ofiGD163dnereasestheqiroliferationofi CELEM progemitorshe BFU- E

col oni under ser e r n,Ag assays.
Under ?Bndl tions omégﬁﬁ@%@&%&?m'@ {"?{g%bgﬁgéé%%é%gh?her EDHu- 1
or -Mac158wasstaisteatlin coloap fommngmaym uhber sonditions bptimizedrfor dher ogeni t or

col oni es 4 ese I r al so bi ng redder than those
present i Al Vﬁb dﬁ!{%{} wg% Ea@fécgbgeﬂg?{@]dl {isi ng CD34'

I sol ated fBogREHIHI Mcs)ecw*rdaﬁvea frb Mﬁbilléél%l'd l86d wetoQsbdediim | ar results
were al so obtai ned in serum containi ng .colony formng assays. In the

absence omatiyceliwtoseraarmosrentaipnof 2x 1\ﬂ§|celis/m with or without 50 ug/ml
10 anti-CD163 antibodies. The effect of the anti-CD163 antibody on the number

of CFU-GM was assessed after 14 days of culture at 37°C and is present in
Table 5.

Table 5: The anti-CD163 antibody stimulates CFU-GM proliferation

15
CFU-GM per 2 x 10° cells
Conitrol 130
+ 50 ug/ml EDHu-1 219
20 At 50 ug/ml, the EDHu-1 antibody resulted in a 1.7 fold increase

in the number of CFU-GM when compared to the control sample. This
suggests that early myeloid progenitors express the CD163 receptor and that
stimulation of this receptor increases the proliferation of these cells.
EXAMPLE 9

25 C€D163 is expressed by myeloid cells within the CFU-GM colony and its
expression is not limited to CD14" cells '




detected in the colony form ng assays, either in the presegﬁﬁ or % sence of
anti-CD163 anti bodi es. These data suggest that the stinmula HYFOUem 63
increases the 20 proliferation of erythroid progenitors, as well as, the

prol i fq,g@h%@gﬁﬁmd differentiation of the erythr O;g#’&ﬂd’@%m‘;h decr easi ng

EPO con fons in both serum containing and ssays.

However, stimulation of CD163 cannot replace EPO entirely in the formation
of eryt hroid col onies. Table 4: Stinulation of BFU-E in the Absence or
Presence of Anti-CD163 25 Antibodi e€7¢Ab) at H gh and Low Concentrations of
EPO in Serum - Free CFA Nunber of BFU-E colonies f plate Antibody[ Epo],

U nL- Anti-CD163 AbSDAdt derigtd GemAlRbilical EOHL blbod Eemsére?ae.éﬁed ity 2006 VO

02/ 076501 Q 872 1.3 2.048741.5

el at ive MOVERIAIRSE B¢ 5 aqpeBaley o 7 1 1 Safbebindor FoPaloBe 't ne
prol i f er abptimizeti fGFlﬁe@fowﬂ"D@fﬂﬁyéI@id?pro@enTthE(@F[fJ@m) @tﬂomé@(?ﬂ fg/hnd | | nki ng
antl-CD16§C%nt| bod (ﬁbDH ég was tested in ormw% assays under
condi ti on®%pth H— 0.4% ’%FLOWW%WIW%CF Wl%h'ﬁ?‘]@&@ﬁl"ﬂ a

col oni g5 Bp&% Wﬂﬁs‘ﬁ@ﬁz ‘Aﬂégl‘lg'dsdé)s célls fl‘@n?ﬁ\en S ?r} Lc[oo me%e derl ved

fromunbilical cord bl ood wer In methylc se at a
concent r ahkoiestsd, washed3 eowinbeted ,anm axaminedviblyhftow cHdomedrynior 1beant i - CD163

as asseoBReRReR oGP 18 el GD B e TORe Al Me Sl MO b e 5

- Table 5: THbelethdntibobies Jeapdotitsig IResultsuieprRSetEYirGMu 6! | f erati on

Table 6: Expression of CD163 and CD14 on Cells from CFU-GM colonies
10

C‘.D1(‘3.'::1+ cells | CD14" cells l cDh163*/CD14"
CFU-GM derived cells 10.8 % | 42 0% l 1.4 %

While the present invention has been described with reference
to what are presently considered to be the preferred exampies, it is to be
understood that the invention is not limited to the disclosed examples. To the

15 contrary, the invention is intended to cover various modifications and
equivalent arrangements included within the spirit and scope of the appended
claims.

All publications, patenis and patent applications are herein
incorporated by reference in their entirety fo the same extent as if each

20 individual publication, patent or patent application was specifically and
individually indicated to be incorporated by reference in its entire_ty.




15 CFU-GM per 2 x 103 cells Control 130 + 50 ug/ M EDHu-1219 20 At go ug/ m
the EDHu-1 antibody resulted in a 1.7 fold increase in th 0 Jelis@P0 of
CFU- GM when conpared to the control _.ganple. This suggests that early

nyel oid progenitors express the CD163 receptor and that stinulation of
this receptor increases the proliferation of these cells. EXAMPLE 9 25
CD163 | sypxPLffsed by nyeloid cells within the CFU-GM col ony and its
expression 1s not limted to CD14+ cells 20 July 2006 WD 02/076501

PCT/ CA02/ 00411 -27 CD34+ derived fromunbilical cord blood cells were

seeded ipto thyl cel | ul gse at a.concentration of 2 x 103 cell|ls/mM under
cond: t1 ofrs. obUSHI 80 STECOYR @ ALEILER AsbAARcs Reas,RsIvEER CEOeR it

col oni esiyetHanGfabiure 8FF cofhdi&itidn th%ti%%lat@tﬁé g{?&Mﬂ Ejrédltf@ati%ﬂfj cultured in a
humi dified 1 ncubator at 5 3/C wth 5% CO2. After 1 ays, cells fromthe

r esul t andiffecantintiens andfos maohilizationeaf a steshesll. enuner at ed and exani ned by fl ow
cytonetry for the expression of CD14 and CD163 using the TUK4 and Macl58
fluorescently | abel ed anti bodi es, respectively. Results are presented in

Tabl e 6.2 Tabl & U8e doserdasdicrtlaph 1SRRG St caNs GeCDs4fpoeiiverU- GM
colonies 10 CFU-GMV deri ved cells CD163' cells 10.6% CD14+ cells 42. 0%

CD163+/ G+ 1. 4% Wil e the present invention has been described with
reference _

- 3. A use according to claim 1 or 2 for the stimulation of hematopoiesis.
4. - A use according to claim 1 for the stimulation of erythropoiesis.
5. - A use according to claim 4 for the treatment of anemia.
6. A use according to claim 4 or 5 wherein one or more hematopoietic

growth factors are suitable for administration.

7. A use according to claim 6 wherein the hematopoietic growth factor is
erythropoietin.

8. A use according to claim 1 for the stimulation of myelopoiesis.

9. A use according to claim 8 for the treatment of a neutropenia.

10. A use according to claim 8 or 9 wherein one or more hematopoietic

growth factors are suitable for administration.

11. A use according to claim 10 wherein_the hematopoietic growth factor is
G-CSF or GM-CSF. '




to what are presently considered to be the preferred exarrplggcsr it.is to be
understood that the invention is not limted to the disclo ulé')?é)rq'ﬁl es. To
the 15 contrary, the invention is intended to cover various nodifications
and equival ent arrangenents includeggw thin the spirit and scope of the
appended clains. Al publications, patents and patent applications are
herein incorporated by reference in their entirety to the sane extent as

i f each 20 individual publication, patent or patent application was

speci fi cdRl y Ange acudrdingdalahy onedifctdied 1 to tewheesintlos substahge r ef erence in
its enti hetg. it%ﬁéﬁ]y 2006 -28 W claim 1. A use of an effective anmount of
a subst aRlEs{p activate CD163 in the manufacture of a conposition to
stinmulate the growth, proliferation, differentiation and/or nobilization
of a stemcell. 2. A use according to claim1l wherein the stemcell is a
CD34 posilBi veA usel accogding taskairaci@owherein the substande israrpanftdrodytbatst i nul ati on
of hemat ﬁfl}@l %sid%1634. A use according to claiml for the stinulation of
eryt hrop 8" “HBI%% use accordi ng to claim4 for the treatnment of anem a.
6. A use according to claim4 or 5 wherein one or nore hematopoietic

grom h factors are suitable for admnistration. 7. A use according to claim

- 6 wher ei 4t heAniseel afopiéactvegnanumt of aaubstance thel ean splivaie G168 A use
accor di ng, f0, ﬁ1a"?{u'?a uf °6fa§E8u §6|{d$'a%rd§t% f8FeHP(§Aé?@%F&Mﬁ; 9. Ause
according to clarm or € treatment of a neutr nia.”10. A use

. accor di nprdiiferatien, Wifferentiftiomhendon nwidizationof a stemedabiayiprbyenitayr owt h fact ors
are suitabLe for admnistration. 11. A use according to claim 10 wherein
the hemaf®poi etic grow h factor is GCSF or GWCSF. 20 July 2006 -29

15. A use according to claim 14 wherein the cell culture additive is serum

free.

16. A use according to claim 14 wherein the cell culture additive contains

serum.

17. A use according to claims 14-16 for enhancing growth, proliferation,
differentiation and/or mobilization of erythroid progenitor cells.

18. A use according to claim 17 wherein the cell culture additive further
comprises erythropoietin.

19. A use according to claims 14-16 for enhancing grdwth, proliferation,

differentiation and/or mobilization of myeloid progenitor cells.

20. A use according to claims 14-16 for enhancing growth, proliferation,

differentiation and/or mobilization of hematopoietic progenitor or stem cells.




12. A use according to any one of clains 1 to 11 wherein tllarg SﬂbSt nce
binds to CDI 63. 13. A use according to claim 12 wherein t Te 8 nce is
an antibody that binds to CD163. 14. A use of an effective anount of a
substance that can activate CD163 fgg the manufacture of a cell culture
additive for enhancing growh, proliferation, differentiation and/or

nmobi | i zakj on . It cel . ding to
claim 1?1é J\‘/\'/herglﬁr'ﬁt\'( E‘Ige"ﬁzgeeic& zlj(l:nu ff%@fgggagﬁ?gﬁ%‘a} gué%?%‘% théF géﬁ a%@fa(}é\ use

accor di ngDré3adb atimulatethe geswihi peoliferation Wdifferentiatioh bhdor esobidation serum
17. A use, accordi to clainms 14-16 for enhancing growth, proliferation,
differ en?ﬁ%?‘%cﬁmgf Brogemser €9lht i on of erythroid progenitor cells. 18. A
use according to claim17 wherein the cell culture additive further
conprises erythropoietin. 19. A use according to clains 14-16 for enhancing
growh, proliferation, differentiation and/or nobilization of nyeloid
progenitor cells. 20. A use according to clains 14-16 for enhanci ng grow h,
proliferation, differentiation and/or nobilization of hematopoietic
progenitor or stemcells. 20 July 2006 -29a 21. An in vitro use of an
effective anount of a substance that can activate CD163 to stinulate the
gromh, proliferation, differentiation and/or nobilization of a stemcell
or progenitor cell. '




