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IN L 159159 PHARMACEUTI CAL COMBI NATI ON USEFUL FOR STEM
CELL MBI LI ZATI ON FI ELD OF THE | NVENTI ON Thi “mmmwmm“m\
i nvention regards a conbi nati on of bi ol ogi cal m

nol ecules for use in the nobilization of blood stdizee
cells in a patient or subject in need thereof. Mire

FHARMAERHUTICAL. | O CGVMBRVATION ISSERFEPTOROR | STENM CELL
G CSF b an Pl G+~ partl cul arly errectirve 1 n St nmul at ng

MOBIRDZATI@Non of peripheral blood progenitor cells
(PBPCS) thereby increasing feasibility and effi cacy of
organ or cell transplantation and of

cheno-radi ot herapy protocols in tunor patients.

BACKEREIND OF THE INVENTRYNO Aut ol ogous PBPCs have
significantly increased indications, feasibility and

ef fi qagy igbeti @b r6@5ds ch eohbinsti ot hﬁ‘rlﬁﬁl/ g_ﬁﬂlly actlve molecules
aut ol ogous stemcell transplantation (S

foaiuks e ih sheirhbbilizativadekbidddystefio ol 1§ NH'a)pﬁlentrcﬁ| ﬁﬂﬁé@t in need
Hodgki n | ynmphoma (HL),4 as well as nultiple nyel oma

thédeb .5 MbieogesudficalPizPeise neperasantprohielepr #fconttddatiornof G-CSF
cell source for 15 HLA-matched SCT and the uni que

anduPlGF fpartithlarty sffettihedn stithobitiafgt g, mdhiBzatdon iof peripheral
which is a potentially curative therapy for patients
blodd progehiten sédld ERRPMIsaghe@blyi ingreasing feambidtigchnd efficacy of
rel ated or unrelated donor, i.e., approxinmtely 40%

oogan e cglbliednsptgnthidon candbof peicnesradioticerapy frevedols in tumor
of allogeneic transplantation. 20 Protocols used to
patibitsi. ze aut ol ogous PBPCs in cancer patients include

the use of nyeloid growth factors al one or during

r ecoBACKGROUNDIOKI CHECINVENEION, with the latter
approach allow ng optinmal PBPC nobilization'2'1 3' 14

Mobi IAwtatdgeusof BROsolgperee signiBegely ninenchsal itndicatvons,sfeasibility

is
and efficacy of high-dose chemo-radiotherapy and autologous stem cell

transplantation (SCT)'? in patients with non-Hodgkin lymphoma (NHL),’

relapsed Hodgkin lymphoma (HL),* as well as multiple myeloma (MM).?
Allogeneic PBPCs represent the preferred stem cell source for

HLA-matched SCT and the unique source for HLA-mismatched

67891011 which is a potentially curative therapy for patients with

allografts
high-risk leukemias lacking an HLA-matched related or unrelated donor, i.e.,
approximately 40% of the global population of patients who may benefit of
allogeneic transplantation.

Protocols used to mobilize autologous PBPCs in cancer patients include
the use of myeloid growth factors alone or during recovery from cytotoxic
chemotherapy, with the latter approach allowing- optimal PBPC
mobilization'>'>!*, Mobilization of allogeneic PBPCs from healthy donors is

usually achieved by short courses of recombinant human granulocyte colony-

stimulating  factor (thG-CSF) in doses ranging from 10 to

AR
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usual | y achi eved by short courses of reconbi nant hunan
granul ocyte colony 25 stinulating factor (rhG CSF) in
doses ranging from10 to \\11I\\IIll\ &00002* 2 20

g/ kg/ day 15,16,17,18 Cancer patiZents autografted with
x 106 CD34+ cell s/ kg experience pronpt and durable

j@en%q%p@ai biel7.lengraft ment, whereas those receiving 4
%6 4+ cell s/ kg are at risk for del ayed

engr @dn¥RPtpatRA ahio@afte® With! 3 & 00° T09PHaelIs/kg experience
nyel odyspl asial Therefore, in the setting of

PRt 08RES duble h&RaBRiLRO! thdrdfherdeRUaisafMo Seceiving
of 4+ cells represents an essential prerequisite.

8 khep® Ctp3ge @élﬂ§k§eé%eﬂtskﬁsk fdieqehayadi @idiariamhtOlengraftment
di sease-related factors, a substantial proportion of
fallerebheeesndarinigelol9splasia 09Tharefsel apsee seafngef auologous
(30 to 40% cancer patients fail to nobilize 10

SOT) wht aralabiktyofofCh8dguatel 4r880nR1 022CD3BAe cells represents an
col l ection of adequate nunbers of all ogeneic CD34+
essérittaldpraequisiter ditlegedtie aocptibr caltensiseechomo-radiotherapy or
reci pients of HLA-identical transplants; however, 5
diseakbietite d dhomirs, o substagti plepiapoctiopaski clsdeotheedpy naive (10 to
nobi li zation and require increased doses of rhG CSF

2084) rotl rélppeedirgfhsototy o 30pt@cails) esidizeP 4patbentd fail to mobilize
Reci pients of HLA-m smatched allografting require the
apeimdluahonnsfof @B+ cadsé®d-*df T-Tynphocyt e- depl et ed

CD34+ cells to prevent graft failure and severe

GvHDZthe cdlbateront b adeqrade munmudys lof zdtagenereGiDBe; cells does not
(i.e., a 7 day course of rhG CSF) donors for

represens ratrithed 1STE imderigenasn ofidél Agielenticdl transplants; however,
| eukaphereses to collect the target cell dose of CD34+

5cel 1 5%( APnarmabdanses-exp@ricakt polog stoucelainghiljzatibnt indirequire
substanti al proportion of donors (20 to 259% failing
ihcrepsedi des¢sheot arly@tCEP34ndc emultplee. afibespiic e pagegdures
sex, schedule of cytokine treatnment as well as
Ruoepicats of dheAemisidawhhdralpgraftingiéguote theneinfidion of “mega”
nobi | i zati on27' 28 no specific

doses of T-lymphocyte-depleted CD34+ cells to prevent graft failure and

23,24,25

severe GVHD?®, Under the standard mobilization regimen, (i.e., a 7 day course
of rhG-CSF) donors for HLA-mismatched SCT undergo an average of 4
leukaphereses to collect the target cell dose of CD34+ cells (12 x 10° CD34"
cells’kg body weight), with a substantial proportion of donors (20 to 25%)
failing to provide the target CD34+ cell dose.

Despite age, sex, schedule of cytokine treatment as well as previous

27,28,29 -
7 , no specific

chemo-radiotherapy may affect stem cell mobilization
characteristics have been clearly identified as predictive factors for cytokine
mobilization. Therefore, any procedure applicable to cancer patients or normal
donors, and capable of increasing the yield of circulating progenitors in the

absence of added toxicity, is expected to have a profound impact on the

feasibility, toxicity and costs both autologous and allogeneic SCT.
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characteristics have been clearly identified as
predi ctive factors for cytokine 25 nobilization.
Therefore, any procedure applicable to cancer patients
or normal donors, and capable 8f increasing the yield
of circulating progenitors in the absence of added
t oxi Tadrgasdds PBIE Cinddilizativay enighpref athidvedPag tustg trh6lecules
feasibility, toxicity and costs both autol ogous and
capatigesfinteSeting3whthc t@&%&hﬁﬁﬁ%%’?%ghmmgoheﬁiawﬁoibﬁc stem
achi eved by using nol ecules capable of interfering
cellt braffiekimgg hael, straagmig@gtibat ithgughmahephiminat shéothelium to
cell trafficking, i.e., transmi gration through the
ektravasiulandbohel imarrow  epaceavascuhamihgneandr thev reverse in
spaces in homng and the reverse in 5
nratilizatien1’Sh%¥a° 30n3 2 EBtiofuleapstdath avainhappe BRIPCtraobilization
enhance PBPC nobilization relies on the use of
relogsbonatheomse of contlsikatiens cfucitokmespeoohiasardcombiaant human
(rh) granul ocyt e-macrophage col ony-stinul ating factor
(1) h@harG8BY y - i cropi@geSkadon y-stiterlatngi fecdof r rthGM)}CSF) plus
pl us r;]4G_CSF or rhGwW CSF35, and PI XY- 32136. Fi nSaI ly,
riGHAREE renterteukBBRC( b 3)i phtsi OrG-16 YhtorbhGMRCSFEY and PIXY-
10, nc_orForati ng in the standard nobilization reginen
324r| yFiaetlypgendpnokingat ,of EBAC anobilizativsl mighttle achieved by
_(rhSCF)37'38 of flt-339 ligand, capable of expanding
ingwrposetingo ge niheostndardisnobidizationngegilenneatleracsing cytokines,
cells susceptible to sub%ejguent rrgpi lization by '
sudtGagstemsSoell dactosupbBICR)T €S afr fladj uhigands capaldeQst expanding
either failed to substantially 15 inprove the _
mastiW i pragemtass, Bhusdinsreassmg t tres naombesved wetlh susceptible to
rhG CSF alone, or resulted in a limted inprovenent
suhpeperghewbblizatieubyrhrCaH.y i ncreased toxicity.
Pl acental growth factor, (P1GF) is a nmenber of the )
vascP aliar.e pelstinees Ar agjnpoksntor s deSK \athey fadad tp suhstantially
.functions as_an angi ogenic anplifier_ by si_%lnal N
imprioye ghe veakilizadenodbleod wregemitors pebisked ywith thG-CSF alone, or
adm ni stration of an 20 adenoviral vector expressing L
rasulieth iy & Jinpied-improvpment ewwwighes ke pubstemigdlyeincreased toxicity.
hemat opoi etic effects, including enhancenent of bone

mar r B\gcentad @remsh fastos (iPhg Finje rovaphes «fiths, vaseular endothelial
grrz)ovsk/)tlhl ifgc%ir o(‘{/Eo(thS]etg%i?yp%in%t ifti:nctions as an angiogenic amplifier by
signaling through VEGF receptor-1 (VEGFR1). Recently, administration of an
adenoviral vector expressing human (h) PIGF has been shown to exert
complex hematopoietic effects, including enhancement of bone marrow
recovery following myelosuppression, and mobilization of hematopoietic
progenitors. However, the administration of growth factors following injection
of recombinant adenoviral vectors presents several major differences from the
direct injection of a purified factor, and might not be predictive of its effects
when administered according to the modalities used in the clinical setting.

DESCRIPTION OF THE INVENTION

Due to the relevant clinical impact of any procedure capable to improve
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progeni tors. However, the adm nistration of growth
factors following injection of reconbinant adenoviral
vectors presents several mmjor differences fromthe 25
direct injection of a purified #actor, and night not
be predictive of its effects when adm nistered
st3af QeHi MBbilPz4thsh nwgadebﬁe'deﬁleuﬁ%iliﬁingmﬁct%i't?'&aPlGF in animal
setting. DESCRI PTION OF THE | NVENTI Due to the
miode®y allowihi N 3tmhM@RBPE A{BbiRENESH WseobARMHE it O clinical
i mprove 4 stemcell nobilization, we tested the
sitwdtidd. 2VogmalcBIAMiB A @iicdPvele injeetednmtrapeBideiealBl (IDWfBE S days
to simulate PBPC nobilization as occurring in a
with withal centeolatviehicle NOPBBIMBADD/ #h GICST Welbgel OI(EC;ig/diR, or a
intraperitoneally (IP) for 5 days wth either contro
comabimdtin EBBhGBARF (rlm)Gpgﬁﬁ withngtHelGegembinatr marime (rm)P1GF
conmbi nation of rhG CSF (10 g/d) with either
(2.8 cofhigrdntornaecondinang Mikkn ((R)AGF 65 ¢/ ) wprd). Blood samples
reconbi nant human (rh)PIGF (5 - 10 g/d). Bl ood sanpl es
wees eolleticec2 édu2s adugr shaflagdrinjdwidmaf ciymyldats andahe following
cytokines and the followi ng paranmeters were
pavalatetseseravaviadudtbdoavioed [bl¢aBCellc OWBE) doumdgjefreguency and
and absolute nunbers of colony-formng cells (CFC),
akdodoteunembenb ef sodény-doxmingdcelds (CEFE)L @beoluté trivambery of long-
cells (LTCG1C). The effects of rnP1lGF are illustrated
teirm dqulbiresinitiating belloW.TG-ICy evi dent that rnP1GF
injected alone has no effect on the nobilization of
WBC, Tloreffectmell tmBIGE. ara iBustagtedripebatilon 1of 4 betanvaHIt(iS evident
g/ d) conbined with rhG CSF significantly increases
thab i RIgdt ingaced dpgedms naeffect anstheompdribigation ofSWBC, CFC,
rhG- CSF al one. Tables 5 - 8 sunmarize the nobilizing
argt £.ddE4 CofA rhBayin)estiannef rmREGEA Shug/hocembawtds waoth rhG-CSF
circulating WBC or henmt opoi etic progenitors when
signifecangly anenceses mebidization, of HéFEoﬁbd ned G-K e@si opmpared to
rhP1GF and rhG CSF significantly increases
rhép6iSK alancon of CFC and LTG-1C, as conpared to 20
rhG CSF al one. W al so tested the nobilizing effects
of alabledad tr&afumemeriget the palggtizing effects of rhPIGF. Again,

rhP1GF has no effects on circulating WBC or hematopoietic progenitors when
injected alone. In contrast, the combined injection of rhP1GF and rhG-CSF
significantly increases mobilization of CFC and LTC-IC, as compared to
rhG-CSF alone.

We also tested the mobilizing effects of a 12-day treatment with thPIGF
(10 pg/d) and rhG-CSF (10 pg/d). Mice receiving the 12-day treatment were
analyzed on days 5, 8, 10, and 12 of therapy. As compared to rhG-CSF alone,
the combined rthP1GF/thG-CSF treatment significantly increased the frequency
and the absolute number of blood CFC at each time-point analyzed in our
study (Tables 9 - 11).

In addition, the mobilizing activity of PIGF/G-CSF combinations was

tested in a non-human primate model (Rhesus Monkeys). The results obtained
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(10 gg/d) and rhG- CSF (10 gg/d). Mce receiving the
12-day treatnent were analyzed on days 5, 8, 10, and
12 of therapy. As conpared to rhG CSF al one, the
conbi ned rhP1GF/ rhG CSF treatnment significantly
i ncreased the frequency 25 and the absol ute nunber of
ib| atde Cherat fagthbr t comfipnedt imntliyzadimal omodekt ddy particular,
(Tables 9 - 11). In addition, the nobilizing activity
POGFRGCEESE éhbimanionnahpavedwde miobslieatiom od WBCHUGEQs, HPP-
pri mate nodel (Rhesus Monkeys). The results obtained 5
JRCsmawd DAC-dChpirt teemscafifinetres] frequdricy and abdolutedaimbers.
In particular, Pl1G-/ G CSF conbination inproved the
nobi Thezathove-infdi B3 studie€s haviPBeeiCe@ariah dut TSngGsrocedures and
ternms of kinetics, frequency and absol ute nunbers. The
cabdimnisnthiat atlestlgtredéemblh dhve adeenisteatidne df diematsporgtic growth
procedures and 5 conditions that closely resenble the
fagtorants huaamopatientse Mitteo pesudtsi degrlpvddmonstcatorthet presence of a
human patients. The results clearly denonstrate the
spnergéstoe effech bys WeeCdisnd difledt imythhGnobHizatidn biPipeFipheral
in the nobilization of peripheral blood progenitor
bbaid progemjitectceds. t he i nvention is therefore a conbined
preparation of GCSF 10 and P1G- useful for
st i nbae¢tngl thodavention tetherpfsie|d zamboned prepasatioamef G-CSF
subject in need thereof. As used herein the terns
ané£lﬁbﬁmwseﬁﬂdfor§ﬁﬁp@wrng blostdestan yeHenebilizptiomnima patient or
i ndi vi dual s, but they may al so refer to aninmals,
sekjsetiinl ngedrthensos. Ascanpdl dierem shatterms caadiont o randof subject”
di seases that may benefit fromthe nobilization, of

PrigERb] ytr@f%émlwmﬁmméewdsaks g ‘ili’@iy mam gls@ nefer do animals,

organ_or cell transplantation and tu

cepfiplly ampBinaisagyXamplesapt i defesr coadttwrtﬁg@asdlzeeﬁes that may
al | SCT t th NHL, | d HL4

sineP B i v By fod s bt s ot s

nyel osuppre sive not her a The actlve .ingredients
tQfongaa ¢ 5[ S@i@ﬁaﬂﬁﬂl%mio g‘Hﬁ%@ hemonadig 6%@( ylnoparncular

ar at gl,y mnistered in faormulation with
abwi%%lbgutqrcgmcpgﬁ%% o6t abn @atigniscvab MR-, erﬁkapéreérﬁ% MM, or

in &e Peac':ro%g}? {)ﬁlaser PoLﬁoewgg myelosuppressive chemotherapy.

The active ingredients of the combined preparation can be
simultaneously | or separately administered in formulation with
pharmaceutically acceptable vehicles and excipients. The parenteral route of
administration is preferred. Methods for the preparation of pharmaceutical
compositions suitable for parenteral administration are known in the art;
détails can be found in “Remington: The Science and Practice of Pharmacy”,
Mack Publishing Co. The amount of active ingredients in fhe combined
preparations according to the invention can be varied depending for instance
on the administration route, on the effect sought or condition to be treated, and
on the response of the patient. As a general rule, an effective amount of

G-CSF and PIGF is able to produce the desired response in terms of blood
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adm nistration is preferred. Methods for the
preparati on of pharmaceutical conpositions suitable
for parenteral admnistration are known in the art;
details can be found in "Reningfon: The Science and
Practice of Pharmacy”, Mack Publishing Co. The anount
sBIm &€l MRbIIREHRSH . MRS phfleA U EEDI3BENSD cRA RIS during
according to the invention can be varied depending for
th'Str@dteRnt 0. £ N yadBuRtiAE" Md Wirdidiife BIbIdNtthf 86lls, and if
sought or condition to be treated, and on the
neesRansetled Hbsadwat | @t - bé'S nfodi€iedr adccordi®gl@n In a preferred
ef fective amount of G CSF and P1GF is able to produce
ehtwdigsnt &F thesiineaton) régsmbimint HEOQEP SHiderhRIETF are used in
nobi li zati on. The patient/subject response can be
fomnidfanpettablei sodutibie stipElgine atdais. gmokbyit 06uhé abgve Rémprised
circulating blood stemcells, and if necessary the
fidesalges 30 pefemdly ifesinas aor 20 ngt/kg GRC8Fpard €kemd10 to 300,
enbodi nent of the invention, reconbi nant hG CSF and
préfeidby deemud®tb 1 5O pgfbg PIGE. i nj ect abl e sol utions
supplying a daily anount of the active conprised from
1 t oThedpllpmahgreabhinplés tuntlertitludtraty #g iGvEBRoand from
10 to 300, preferably from20 to 150 g/ kg P1GF. The
fol | BXAMBEEHI ekl Funbbdizingl effectatef PHeF/G€X%H onmbination
EXAMPLES 1-11 - nobilizing effects of Pl G-/ G CSF
icranmonse inmedell0 i n a nouse nodel MATERI ALS AND METHODS
Animals. Six- to 8-week-old female BALB/c mice, with
body MATHRIALS AND METHODEr e purchased from
Charles River (MIano, Italty, EU). Experinental .
pr ocAduineds pBixt do rfeweok-cldi feniade Wk bBéamicedwatht bady weight of
accordance 15 with the guidelines of the United
260 hgddmm Eoowdirtapureda roneeCbarleCaRoesr Rdidanah [talK, EU).
Coordi nating Conmittee on Cancer Research. A UKCCCR
Egpetiamaniesprosedures pasforaned on aaminals werecaxissh owteimt adcordance
neoplasia, Br. J. Cancer., 58:109-113, 1998.). The
withe dhgegridetingst et thgi Unitadhtkingdem dneerdipating i onmaittee on

5 days with either control vehicle (PBS/ M5A), rhG CSF
Caneeie Research (UK Coordinating Committee on Cancer Research.

UKCCCR guidelines for the welfare of animals in experimental neoplasia. Br.
J. Cancer., 58:109-113, 1998.). The mice were injected daily, intraperitoneally
(IP), for 5 days with either control vehicle (PBS/MSA), rhG-CSF alone
(10 pg/d), or a combination of rhG-CSF (10 pg/d) with either recombinant
murine (rm)PIGF (2.5 - 5 pg/d) or recombinant human (rh)PIGF (5 - 10 pg/d).
Each experiment was performed at least on three separate occasions, and three
to four mice per group per time point were used.

Cytokines. Recombinant human granulocyte colony-stimulating factor
(rhG-CSF, Neupogen®) was from Roche (Milan, Italy, EU); rmPIGF was
purchased from R&D Systems Inc., Abingdon, United Kingdom); rhPIGF was
provided from Geymonat SpA (Anagni, Italy, EU).

Mobilization protocols. The standard mobilization protocol included
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20 (10 g/d), or a conbination of rhGCSF (10 g/d) wth
ei ther reconbinant nurine (rmP1G (2.5 - 5 g/d) or
reconbi nant human (rh)P1GF (5 - 10 .tg/d). Each
experi ment was perfornmed at | eadt on three separat e
occasions, and three to four mce per group per tine
tre@thiéntef BASBL: widH SkGrESF (Rocogmiadiael [PV eBoe daily for 5 days.
granul ocyte col ony-stinmulating factor 25 (rhG CSF,
ToesRgeR(the )mwbiizfingwffReehsf PMiFasmPIGE 2.5 EY pg/mBussE; IP) or
was purchased from R&D Systens |Inc., Abingdon, United
rhPICI05)-; 10 pigl Growses 1P p et delenihiisredeymandhilpddr 5 days either
(Anagni, Italy, EU. Mbbilization protocols. The
astaagidglddagoit bt fratcbarbipatddboevith irhGH-U8Ed Thet medtilieing effects of
BALB/c with rhG CSF (10 g/ nouse, |IP) once daily for 5
riPE Wereevalls@t etesteal nidyi | iazi 1@ -84y ectrsatoier?1 GRjith  rhP1GF
rmP1GF (2.5 - 5 pg/nouse, IP) or rhP1G- (5 - 10 g/
(P pegmonBy/day) enddriGiGSEr(d0 pgorowss/day)t dCorelaywere injected
either as a single agent or in conbination with
witHPBSFMShe nobi lizing effects of 5 rhPl GF were al so
tested by a 12-day treatnent with rhP1GF (10
gg/ nMisleilitayijonapdram@tGSE N abilations whs @ypluabed thyoivhite blood
were injected wth PBS/ MSA. Mdbilization paraneters.
cOBH(WBLIt ¢amteafrequanaatad dbgohtetrmirhbesdot celdnycfB@)ing cells
counts, frequency and absol ute nunbers of
(CBConyalisotutenguosidrs of olopgrerm andoiretivitiaiingereellst (LTC-IC).
|l ong-termculture-initiating cells (LTC1C). Unless
Untleesr withervasatdatedaranimads weers saenificed dwva wuigafer the last
after the last treatnent. Cell harvesting and
treapaent i on. PB was harvested fromthe orbital plexus
into heparin-containing tubes. After white bl ood cell _
(VBCC etbharvesting mmdmepasatipnutPdy was harvgsigd frem Hesorbital
and nmononucl ear cel|ls (M\Cs) were separated b )
plesasrint fgpain-qorgaingng sabas; rzﬁfwrowﬂmeew}@edaﬁqﬁé‘w&ﬁ) gounting,
Ficoll _ discontinuous density gradient. Cells re
PBherasdiinial hibevin WeborBS andomancsicliaedit (JINCs) were
medi um (| [
separated gchDel\I/lltri Séz?trirc?rg '(ZEERB(()eré,I 20 r(r?r;,n?ongrh t%Lr?xperature) on a Ficoll

discontinuous density gradient. Cells were then washed twice in Iscove’s
modified Dulbecco’s medium (IMDM, Seromed, Berlin, Germany, EU)
supplemented with 10% fetal bovine serum (FBS, Stem Cell Technologies,
Vancouver, Canada), 2 mM L-glutamine and antibiotics.

WBC counts. WBC counts were performed using heparin-anticoagulated
blood and an automated counter (ADVIA 120, Bayer, Milano, Italy, EU).

Colony-forming cell (CFC) assay. Total colony-forming cells (CFCs),
i.e., granulocyte-macrophage colony-forming units (CFU-GM), erythroid burst-
forming units (BFU-E), and multilineage CFU (CFU-GEMM) were assessed in
standard methylcellulose cultures. Briefly, 1-ml aliquots of blood (5 x 10* to
2 x 10> MNCs) were plated in 35-mm Petri dishes in methylcellulose-based

medium (HCC-3434; Stem Cell Technologies) supplemented with recombinant
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suppl enented with 10% fetal bovine serum (FBS, Stem
Cell Technol ogies, 20 Vancouver, Canada), 2 mM

L- gl utam ne and anti biotics. WBC counts. WBC counts
wer e perfornmed using heparin- an§|coagulated bl ood
and an automated counter (ADVIA 120, Bayer, M ano,

moudé YrmFsfem c&P kYT (rﬁrsuzlngswﬁg}ml()%@hs@mamermmh 3 (rmJL-3,
coI ony-formng cells 3

ﬁgﬁil?c%&n@ﬁﬁﬁ@tp%@ﬁﬁnc @ﬂf)nﬁrtél%uklﬁ% lehILS6(¢5Ung5Mil) and rh
hroid burst- 25 forming units (BFU-E), and

el’Whﬂdpbié”tﬁfiQﬁlEﬁ:dJ § G5l GENMlonRIsewass aesRd laBcordligdar standard

et hyl cel | ul ose ‘culturés. Briefly, 1-m aliquots of
chite?Rtaftdr X2-1841al/9 of Inéubk@ion MG Ol £ hinadigiddi dimdsphgte of 5%
Petri dishes in nmethylcellul os -based nedium
COJGk-a3¢@umpheies, 1K eil&lc Blobdgb Inosiamiioment ed with
reconbi nant 8 nouse (rm) stemcell factor (rnSCF, 50
ng/ nLpngrierrae culturé-gnitbating- el r ALTCIC) 1assuy. nLJLC-IC were
reconbi nant human (rh) interleukin-6 (rhlL-6, 10
assgbsdd ianblulkh cuktupdsh(CprdoeSfetia( ChEtoal. 3Bldod.) 1999;93:3973-82).
Col oni es were scored according to standard criteria
Bafefbr, &2t lekltays of 8 i xcldHt wame ates8FRrideda ihuodomptdtedmedium
at nosphere of 5% 5 C02 in air (Hunphries, R K et al.,
(Mlyebutul8%: 5460763terh9T:l) . Tedmplogias) and seeded into cultures
culture-initiating cell (LTC1C) assay. LTCIC were
caistagsagdai feedat Hagert tafr asadi€md ¢2,9061 c&yT, mewrinel AFT024 cells
Bl ood. 1999;93:3973-82). Briefly, test cells (5 - 8 x
(kiaély pm\adcééxysbenﬂedflomec drrpiceten kbdversityq Bysiceten,tlNM USA)
5100, Stem Cell Technol ogi esg and seeded into cultures
(M@O@:@Ktﬁa;ﬁmaig Blooded8P 71843364 7) r r adi at ed (2, 000 cGy)
murine AFT024 cells (kindly provided by Dr. K
Pri nCetmpieteninediwit gonsiyted oaft alphamedm)suppmréecmmth FBS
et al., Blood. 1997, 89: 4337-47) lete nmediu
(1965%i) shense serum §ha.Sked i[ughmrppiee(ﬂetn%)d 2wmrpa|pssthanol (10 M),
(12.5%, horse seru amélZ 5 gl ut am ne
inpsitel ¢ eMharfolic (acdd 420) )lslusnémsw d(ﬂ@Ob/nydrocortlsone
folic acid (20 M plus freshly dissolved
(HydMde @udﬁuswwe(qﬁadawmklym tqpﬂwnmrt ofthalf Qﬁetbmgyowh medium
repl acenent of half of the growh nmedium wth fres
wétbnfe éb@mpwnmem@r Miegei¥csks BuCpipee, I}%lﬁélh%fléﬁ?“s and

cells an
adherent cells harvested by trypsinization were pooled, washed, and assayed

together for clonogenic cells in methylcellulose cultures. The total number of
clonogenic cells (i.e., CFU-GEMM plus BFU-E plus CFU-GM) present in
4-week-old LTC provides a relative measure of the number of LTC-IC originally
present in the test suspension. Absolute LTC-IC values were calculated by
dividing the total number of clonogenic cells by 4, which is the average output of

clonogenic cells per LTC-IC (Sutherland HJ, et al.,Blood. 1989;74:1563-70).
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adherent cells harvested by trypsinization were

pool ed, washed, and assayed together for clonogenic
cells in nmethylcellulose cultures. The total numnber

of 20 clonogenic cells (i.e., cRuU- GEMWM pl us BFU- E pl us
CFU-GV) present in 4-week-old LTC provides a relative
nmeasieAMPL 1 nunber of LTC-1C originally present in
the test suspension. Absolute LTC|1C val ues were

cal cTladlet -BW B icvifisng rmite treitatl withBeiP1GF £#4d6peeGLCSF
cells by 4, which is the average output of clonogenic
cells per LTC-1C (Sutherland HJ, et al.,Blood. 1989;

DT AR A

Regi men*WBC/ L bl ood Medi an (1
PBS/ MSA2, 000 (850 - 4, 000) 2, Jé@%é‘g@%?%% csE_(jiiffean £ SD

4000 (5,200 - 21, 650) 9, 357000K 8535
P NEAI00 (5 350 _ 2 om0y s 4dg CIESIR AT T (2165 929

rHMSIF(l(ozug?dp/ d) 5, 600 (4, 600 | 6,00, (BZ, 04650)3, 9387 + 5,575

1r\ nl 4+ r Pl f"l: IE nmlnl\ Enﬂ [JL%(\(\

III\T\/\)F 1 Illrl\;! YT uy) I,

mBlGB () 98@80 5 715 * BALB/ ¢ r2|,45é> (we%@ -|2r;?5é1)t ed2,#50 fdrd 1

R OO 1L + SO (REIEAD | B o013 T L ORe 5,778

i G0y ECoP P TRl co Sl d ) s 1

2 Table 2 - Frequency of circulating CFCs in m
t r eal'eBALIBI¢ e Grerel dnjgetydodPr fro- gtsﬁa%b‘fllh zfathe@nPBS/MSA
Regi men* CFCs/ 105 MNCs Medi a leSIJ)range)l\/le
rl#@éZS/EAal(ozmé)@ L8/ dhercarcompingtinm @i shG- CSEsibOz ngd) with
rmPIGF (2.5 - 5 pg/d). Blood samples were collected 2 hours after the last
injection of rmP1GF and/or rhG-CSF.
EXAMPLE 2

Table 2 - Frequency of circulating CFCs in mice treated with rmPIGF

and/or thG-CSF

Mobilization Regimen* CFCs/10° MNCs

Median (range) Mean + SD
PBS/MSA 7(2-15) 8+ 3
rthG-CSF (10 pg/d) 76 (51 - 148) 82 + 29
rmPIGF (5 pg/d) 8(7-9) 841
rhG-CSF (10 pg/d) + rmPIGF (2.5 pg/d) | 115 (93 - 184) 130 + 37
rhG-CSF (10 pg/d) + rmPIGF (5 pg/d) 195 (113 - 253) 180 + 58

* BALB/c mice were injected IP for 5 days with either PBS/MSA,
rhG-CSF alone (10 pg/d), or a combination of rhG-CSF (10 pg/d) with rmP1GF
(2.5 - 5 pg/d). Blood samples were collected 2 hours after the last injection of
rmPIGF and/or rhG-CSF. CFCs include granulocyte-macrophage CFC




10

15

20

rmPI G- (5 g/d)8(7-9)8 1 rhG CSF (10 g/d) + rnPlGF

(2.5 g/d)115 (93 - 184)130 37 rhG CSF (10g/d) +

rmP1G- (5 g/d)195 (113 - 253)180 58 * BALB/c mice

were injected IP for 5 days wit F0ei t her PBS/ MBA,

rhG CSF al one (10 g/d), or a conbination of rhG CSF
(Ct@-gM?, Wir{thr6 1P WdEst-fotnfing  an®/ ABFIRIR)0das@Mih#fipotent CFC

were collected 2 hours after the last injection of 15
(CFR-Shix3ndFor dath Greferiveli @oin@lddieplicate cultures on samples from
gr anul ocyt e- macr ophage CFC 10 (CFU-GV), erythroid

chel shirhglr M ng unit (BFU-E), and nul ti potent CFC

(CFUMx). CFC data are derived from quadruplicate

cul t gneAMPLIFBPlI es from each animal. EXAMPLE 3 5

Table 3 - Absolute nunber of circulating CFCs in mce

t r eatfa®loM3t b Abgsdtlife nafthedr of BPcCRting WHGw &b irdive treated with
Regi nen* CFCs per nl Bl ood Medi an (range) Mean SD
rRBIGYEART 0D TRG8C8E + 75 rhG CSF (10 gg/d)3, 129 (1,042

- 5,518)2,977 1,126 rnPI G- (5 gg/d)96 (87 - 105)96

13 rhG CSF (10 gg/d) + rnPIGF (2.5 gg/d)2,568 (1,480 -

885)3. 198 1.978 rhG CSF (10.09/ d). raPIGE (5
1\3@71 ?%}011 e%lﬁl,eﬁga --r11, 520)53, 8%@3 %%Y@Q%OEZLE/C mi ce

were injected IP for 5 days Wi 2] PBS/ M5
hG CSE al one (10 gg/d). or & Webaifh (e oS VoY Mepat SD

PEOME d) with 10 rnPl G- (2.5 57 .g®sy). Bl ood| gpnpises

ware _collected 2 hours after the |l act Lniactihn of
B A~ ) ~ A"~ ) T - ot COr — TTO O AT < C T T\ T AU T IIJ A " | LIL) AV A}

rh@RISF(Bndg/d) rhG CSF. CFCs i|rsg1200@,042 - 5,518) | 2,977 +1,126

11 LN A | .
CFO-—GW,—erythror

rOBIGE (5 6&fng unit (BFU-E), ab @di-t108bt ent CFLI6 13

granutocyte-macrophage —C€FC(CF

ek S 60 g T AGE (2 b bS8 (S0 ThE s b UDB * 1,928

TS () u g $HPIERYs Berd ] P APG A% 211,520) | 6,015+ 3,674

* BALB/c mice were injected IP for 5 days with either PBS/MSA,
rhG-CSF alone (10 pg/d), or a combination of rhG-CSF (10 pg/d) with
rmPIGF (2.5 - 5§ pg/d). Blood samples were collected 2 hours after the last
injection of rmPIGF and/or rhG-CSF. CFCs include granulocyte-macrophage
CFC (CFU-GM), erythroid burst-forming unit (BFU-E), and multipotent CFC
(CFU-Mix). CFC data are derived from quadruplicate cultures on samples
from each animal. The absolute number of circulating CFCs in blood is a
function of the frequency of CFC multiplied by the total number of MNCs per
ml blood.
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15 function of the frequency of CFC nultiplied by the
total nunber of MNCs per m blood. 20 11 EXAWPLE 4
Table 4 - Absolute nunber of circulating LTCICs in
mce treated with rnPl GF and/ okl rhG CSF Mobilization
Regi men*LTC-1Cs per m Bl ood Medi an (range) Mean SD
PBS/ S8 VBPER § 5 rhG CSF (10 gg /d)194 (57 - 337) 208
98 rnP1G- (5 gg /d)4(3-5)4 2 rhGCSF (10 gg /d) +

r Pl @abld 4. SAG96 RS Bandbet f cit@A ERP L FOI Qe mite (rbAted with
gg/d) + THPIG- (b 0o/ d) 1L, 173 (852 - 2,070) 1, 365 364

P1GBAGLRI/er fhGeCcwere injected |P for 5 days with
elrther PBSTMSA, rhG CSF al one (10 gg/d), or a
conbi nation of rhG CSF (10 gg/d) with rrrPlGF (2 5 -

17q) Bt ood Saﬂ'pl €S Were of tected rs after
mgraésq*l Re¢gimseTi on of rnPl GF %ﬂ@sp%@ d The

absol ute nunber of circulatin -1 C S ass i
bulk cultures. Test cells (5 %%&'9“%8%6 wer e se%’%@ﬂinsl)

0 cultures containing a+agedgy |ayer of +£5
irradi ated miuri ne AFT024 cellis @Aft 4 _weeks 9n

1@@1@3{1* €10 @gﬁ;ﬁdherent cells an Q9aqb¢tgg17) cells 203i9§

gruacfn t rvnci n| 7gj-| eh-nere nnn a awnachihd ah

LI A ¥ 1) VVEAOTT \%K] TATT

rm?iﬁyeﬁpglzget her for cl onoger|4c(3c-e5)l s. The tof&k?2

munbet ctonogeniccetts— CRO-Mxptus BFU-E

i (sSF GFQJAEZW) +pfﬁé’é@ﬁt(2+5nig¢d)/\f S6542 £3&2)pr ovi dp86p 405

TS0 /R RO St drt- | A A ol e hirBar 264

of circulating LTGI1Cs in blood is a function of the

fr eqfﬁeBaA/Lch mite- wese rojectgyd iIBdfdny St Hays ovidh eithdyePBS/MSA,
rﬁé}-g)ﬂg%saf one (10bL§?d°)l (Szroa combination of rhG-CSF (10 pg/d) with
rmPIGF (2.5 - 5 pg/d). Blood samples were collected 2 hours after the last
injection of rmPIGF and/or thG-CSF. The absolute number of circulating
LTC-IC was assayed in bulk cultures. Test cells (5 - 8 x 106) were seeded into
cultures containing a feeder layer of irradiated murine AFT024 cells. After
4 weeks in culture, nonadherent cells and adherent cells harvested by
trypsinization were pooled, washed, and assayed together for clonogenic cells.
The total number of clonogenic cells (i.e., CFU-Mix plus BFU-E plus
CFU-GM) present in 4-week-old LTC provides a relative measure of the
number of LTC-IC originally present in the test suspension. The absolute

number of circulating LTC-ICs in blood is a function of the frequency of

LTC-ICs multiplied by the total number of MNCs per ml blood.
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12 EXAMPLE 5 Table 5 - WBC counts in mce treated wth
rhP1G= and/or rhG CSF Mobilizati on Regi nen*WBC/ L

bl ood Medi an (range) Mean SD PBS/ MSA2, 000 (850 -
4,000) 2,165 929 rhG CSF (10 g/ 6, 000 (5, 200 -

21 650) 9,577 5,575 rhP1GF (10 g/d)1,900 (1,050 -

5, OOE)}@AWLE15235 rhG CSF (10 g/d) + rhP1GF (5

g/ d) 14,400 (11,000 - 14,600)13,333 2,023 rhG CSF (10
9/-0) Tp 1L FHC Boghd)ihanf0réfed With iGN Aor HBG-CSF
4,968 F BALB/c mce were injected TP for 5 days wth
elther PBS/ MSA, 5 rhG CSF al one (10 g/d) or a

cormlnatlon of ThGCSF (10 pgg/d) th ThPIGF (5 - 10
Mptahzatign RegIHgnhl es were co %@é@g@o%urs after the

[ast 1njection of rnPlG- ah £ F. EXAMPLE 6
Table 6 - Frequency of circ R’ff? q(h in nmc ean + SD

d wth rhPIGF_ 10 and K
PHSPSA: Crces 105 wics et an P00 TEABY oy 22168 929

rmg‘fﬁﬁb(@g/&ﬁw 3 rhG CSF é@g()@ 1605@1 3666) 82 9,52P= 5,575

hPRP1CGE ual-d)9(6 ’)1\1{'\

VA4 YN \ ll||||\)|

r}(IEG@/(dDZJZg&Bd)(ZOS - 237) 224 141906@039? (s,m)og/ d) 3,296 + 1,235

+hPIGF(10g/d) 264 ;J.lJ. = i\ﬂ.{_oo +— 77 BALBftT

rike(&SH 0 /X Pl (55132@13 00 €l 1K) - %%AB 333 +2,023

R 9 g it 0’ [ S Poer SadSahnpl w8 - 4968

wer e coI | ected 2 hours after the last injection of 15
r fP1EFBAIB @ minG were igeCted Bl fodeS days with either PBS/MSA,
gr anul ocyt e- macr ophage CFC
rhG-CSF alone (10 pg/d), or a combination of thG-CSF (10 pg/d) with rhPIGF
(5 - 10 pg/d). Blood samples were collected 2 hours after the last injection of
rmPIGF and/or thG-CSF.
EXAMPLE 6

Table 6 - Frequency of circulating CFCs in mice treated with rhPIGF

and/or rhG-CSF

Mobilization Regimen* | CFCs/10° MNCs

Median (range) Mean + SD
PBS/MSA 7(2-15) 8+3
rhG-CSF (10 pg/d) 76 (51 - 148) 82+29
rhP1GF (10 pg/d) 9(6-21) 10+4
rhG-CSF (10 pg/d) + rhPIGF (5 pg/d) 228 (208 - 237) 224+ 14
rhG-CSF (10 pg/d) + rhPIGF (10 pg/d) | 264 (111 - 384) 256 + 77

* BALB/c mice were injected IP for 5 days with either PBS/MSA,
rhG-CSF alone (10 pg/d), or a combination of thG-CSF (10 pg/d) with rmPIGF
(2.5 - 5 ng/d). Blood samples were collected 2 hours after the last injection of

rmPIGF and/or rhG-CSF. CFCs include granulocyte-macrophage CFC
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13 (CFU-GV), erythroid burst-formng unit (BFU-E), and
mul ti potent CFC (CFU-M x). CFC data are derived from
quadruplicate cultures on sanples from each ani mal.
EXAMPLE 7 5 Table 7 - Absol ute Runber of circulating
CFCs in mce treated with rhP1G F and/or rhG CSF

(OPELCN L0 O CERy 81 SOROL Iyt CFC

(CFU)B1ikLCEE @42 are defi%8d Frohd uaarl.gﬂﬁ:aié‘" Bhldres on samples from
(10g/d) 74(12-236)82 64 rhG (10 g/d) +rhPlGF (5

e Snd87 (7,514 - 11,325)9,435 1,906 rhG CSF (10

g/d) + rhP1G- (10 g/d)11,584 (8,105 - 17,408)12,122

2, T8SBXANBRBfRCc7T M ce were injected IP for 5 days with

elther PBS/ MSA, rhG CSF alone (10 g/d), or a

conbiabld gn- KbyoliFeCGrmbeP off eirciiating LOFO¥PIGmice. tpeated with
5 gg/d). Blood sanples were collected 2 hours after

rh&GH andl/orirhdeCSFon of rnP1G- and/ or rhG CSF. CFCs

i ncl ude granul ocyt e-macrophage CFC (CFU-GV),

erythroid burst-formng unit (BFU-E), and nul ti potent

MR RSB 1 ur eq on e s P FUMBEN ani ml

The absol ute nunber of circul @E E,E in blg '
15 function of the frequency|o Mé n‘llg?t)l plie ﬁebxf%?D

E N
PBSI@I"SA”UETber of MNCs per i |9}7‘€9d28§? 9114|$)(9_AV§;Q_1@|25

rHG-GSR (1eatgd) Wi th  rhP1GF  and(109 (1j0d2C3518) | 2,977 + 1,126

rhPIGF (10 pg/d) 74 (12 - 236) 82 + 64
u

rhG-CSF (10 pug/d) + thPIGF (5 pg/d) | 9,467 (7,514 - 11,325) | 9,435 £ 1,906

rhG-CSF (10 pg/d) + thPIGF (10 pg/d) | 11,584 (8,105 - 17,408) | 12,122 + 2,788

* BALB/c mice were injected IP for 5 days with either PBS/MSA,
rhG-CSF alone (10 pg/d), or a combination of rhG-CSF (10 pg/d) with
rmPIGF (2.5 - 5 pg/d). Blood samples were collected 2 hours after the last
injection of rmPIGF and/or rhG-CSF. CFCs include granulocyte-macrophage
CFC (CFU-GM), erythroid burst-forming unit (BFU-E), and multipotent CFC
(CFU-Mix). CFC data are derived from quadruplicate cultures on samples
from each animal. The absolute number of circulating CFCs in blood is a
function of the frequency of CFC multiplied by the total number of MNCs per
ml blood.
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Mobi |i zation Regi men*LTC-1Cs per ml Bl ood Medi an
(range) Mean SD PBS/ MBA7(3-29)9 5 rhG CSF (10 g/d) 194
(57 - 337)208 98 rhP1GF (10 g/ d)NDND rhG CSF (10
g/d) + rhP1GF (5 pg/d)NDND rhGX&SF (10 g/d) + rhP1GF
(10 gg/d)1,776 (1, 407 - 1,990)1,724 294 5 ND, not
donepx BB & g1 ce were inj ected I|P for 5 days with

ei ther PBS/ M5A, rhG CSF al one (10 gg/d), or a
conbraBld 8N Rbsélnte FEmbet dfdifbuliihh I TORCSHn(Ai& trebted with
g/ d). Blood sanples were collected Z hours after the
hBIEIF ah8ieGhRaSE rnP1lG- and/ or rhG CSF. The absol ute
nunber of circulating 10 LTC I C was assayed in bul k
cultures. Test cells (5 - 8 x 106) were seeded into

M S AROEDI 19, Af Cor 4 'Iiiici-i@s o TELPlo9Re,

nonadherent cells and adherer\g\gcg har)vest eddﬁ)é +SD
trypsi ni zati on were pool ed, \ Bef assayed™oan +
gaisher for clonogenic cells$5 3T tot al nunbleg , af
P?Snnnr?‘pm c_cells (| e _ CELE M x( nlt)? BELLE nI l 1%
rt@i@mlogjgm)ent in 4-week-ol d 191@510r gy7yes a reZ(Bt;ws
o LT 7 caoant LN
IICC!.OUI C UI l IIC IIUIIUCI U1 T\ I \/ UI lgl IIClI I _y [JI CDCIIL LI
thiGFt(éQtug‘édbspenm on. The abs¢NPe nunber of |ND
LI ILUI dll g L L,b I T UI UUU I S d T UTiCtl FOH ()T I 'ne

thGLRfedOngd) + EhﬁqFt@ #aifY i pll A by the total

il CHRIBALs rRRRE Q0D 1 T U AV e /2% - 294

rhP1G- (10 gg/d) and/or rhG CSF (10 /gd) Mobilization
Regi NdhwnBGdnebl ood Mean SD

* BALB/c mice were injected IP for 5 days with either PBS/MSA,
rhG-CSF alone (10 pg/d), or a combination of rhG-CSF (10 pg/d) with
rmPIGF (2.5 - 5 pg/d). Blood samples were collected 2 hours after the last
injection of rmPIGF and/or rhG-CSF. The absolute number of circulating
LTC-IC was assayed in bulk cultures. Test cells (5 - 8 x 10°) were seeded into
cultures coqtaining a feeder layer of irradiated murine AFT024 cells. After 4
weeks in culture, nonadherent cells and adherent cells harvested by
trypsinization were pooled, washed, and assayed together for clonogenic cells.
The total number of clonogenic cells (i.e., CFU-Mix plus BFU-E plus
CFU-GM) presenf in 4-week-old LTC provides a relative measure of the
number of LTC-IC originally present in the test suspension. The absolute
number of circulating LTC-ICs in blood is a function of.the frequency of

LTC-ICs multiplied by the total number of MNCs per ml blood.




PBS/ MBA2, 165 + 929 5-day rhG CSF18, 683 3,001 5-day
rhG CSF + rhP1GF16, 083 1,227 8-day rhG CSF22, 017 +
5,778 8-day rhG CSF + rhPl GF16, 000 6, 354 10- day

rhG CSF21, 500 + 3,317 10-day rH& CSF + rhP1GF24, 800
6,699 12-day rhG CSF43,100 8,598 12-day rhG CSF +

rhplﬁ%l\'ﬂﬁﬂE@ 5,678 5 * BALB/c mice were injected IP

for 12 days with either PBS/MSA  rhG CSF alone (10

g/ d)TaBle & coWBOatob@itsOfn ifeeCaboeitihod/ad) 2vddyh tidalheht with
(10 gg/d). Blood sanples were collected after 5, 8,

rHGROI kg/ddoat/ef rhGrCSF (e0tug/dP 15 16 EXAMPLE 10
Tabl'e 10 - Frequency of circulating CFCs in mce

receiving a 12-day treatnent with rhPIGF (10 gg/d)

nd/sor. TG CSF (10 gg/ d) Mobi T zat] egi. menr CFCs/ 105
Metizaijen ReEEPFEES) Morg + 3 b day r h@éﬁgé’rﬁ’fb 5- day
rhG CSF + rhP1GF297+_80 8-day rhG C@g‘%‘% 8- day
rhG CSF_+ rhPl GF180 ~20 10-day rhGCef162° 8 10- day
pBERISRE + rhPiGr274 34 2,165 + 929
5-day rhG-CSF 18,683 + 3,001
5-day thG-CSF + rhPIGF 16,083 + 1,227
8-day thG-CSF 22,017 £ 5,778
8-day rhG-CSF + rhPIGF 16,000 £ 6,354
10-day rhG-CSF 21,500 + 3,317
10-day rhG-CSF + rhPIGF 24,800 + 6,699
12-day rhG-CSF 43,100 + 8,598
12-day thG-CSF + rhPIGF 46,167 + 5,678

* BALB/c mice were injected IP for 12 days with either PBS/MSA,
rhG-CSF alone (10 pg/d), or a combination of rhG-CSF (10 pg/d) with rhPIGF
(10 pg/d). Blood samples were collected after 5, 8, 10, and 12 days of

treatment.




12-day rhG CSF106 19 12-day rhG CSF + rhP1GF299 49 5
* BALB/c mce were injected IP for 12 days with either
PBS/ MSA, rhG CSF al one (10 gg/d), or a conbination of
rhG CSF (10 gg/d) with rhP1GF 1 0 gg/ d). Bl ood

sanpl es vvere collected after 5, 8, 10, and 12 days of

”ef"’_ﬁ‘,%’M i ncl ude granul ocyt e-macrophage CFC
erythroid burst-formng unit (BFU-E), and

mul tpEfeend -Chfedueiby Mf*eircdfatingaCRCR i@ mibe F6EivhTk a 12-day

fromguadrupiTcarte cultares on sanpl €s 1rom each

tr Bt wikh hPIEXAYBLE /Y afaRirehELCSFADSPEIA nunber  of

rcurating CFCs in mce receiving a 12-day treatnent
W|th r hP1GF (10 g/d) and/or rhG CSF (10 g/d)

MobitTzat o Regrmenm*CFCs per— 1t § 1Y,
M@QAWBABBC%C@Q day rhG CSF3 427 2@128% @ﬁMN@G CSF +

rhiP1IG- 11,649 1,827 8-day rhG CS
rhG CSF + rhPlI GF10, 341 799 10-day

Wit 68D 335" 004

MG CSE + rhPLGFL4, 104 2, 6
P%%&q%émo 968 2.183 12-day rhG

+}2-day
3 rhP1GFE32 024

\M ?}ﬁGE;Ci FBALB/c mice were injecte

3y Pipor 12 days

ot PBS/ |\/RA rhG- CSE—al-one / 10 gll d) — 6r4a
S@WhG&ESEHr nhPlG]hG— CSF (10 gg/ d) V‘fl297 *RBP1G- (10
"' —Btood Dallpl es—were cottectedafter 5,8 16, and
SmydhﬁsCSF treatment. CFCs incl tﬂfmi 5
gra?r;ﬁb%éllgir%félgpnage CFC (CFU- ISOi%bhr ol d
10-day rhG-CSF 102+ 8
10-day rhG-CSF + rhPIGF 274 £ 34
12-day thG-CSF 106 + 19
12-day rhG-CSF + rhPIGF 299 + 49

* BALB/c mice were injected IP for 12 days with either PBS/MSA,
rhG-CSF alone (10 pg/d), or a combination of thG-CSF (10 pg/d) with rhPIGF
(10 ng/d). Blood samples were collected after 5, 8, 10, and 12 days .of
treatment. CFCs include granulocyte-macrophage CFC (.CFU-GM), erythroid
burst-forming unit (BFU-E), and multipotent CFC (CFU-Mix). CFC data are

derived from quadruplicate cultures on samples from each animal.
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burst-formng unit (BFU-E), and nultipotent CFC
(CFU-M x). CFC data are 10 derived from quadruplicate
cultures on sanples fromeach aninmal. The absolute
nunber of circulating CFCs in blod is a function of
the frequency of CFC multiplied by the total nunber

Nﬁ ?I ood. EXAMPLES 12-18 - nobilizing
effects of PI G-/ G- CSF conbination in a non-hunman

pri mpygldTedel AlzoMiEERIAbSr ARRiMulEERS ERESrinMBAt@Ireceiving a

design. A cohort of Rhesus Mbnkeys (n = 4) was

12 ddy eleérynémh»ith ZRP1GF (10 Gg/@Fand/of %Gl@@;mg/ok@may
SC, for days (cycle 1), and after a 6- week
vvash out period, received a second nobilization .

THerany consisting of FThPIGF (130
Mphylization RegimentsF (100 g/ kg/ day, g@égspsfrmkbg%ﬁ)

(cycle 2). After an additional 6-w < out
period, a third nobilization cycl ee@gﬂ%i‘ﬁb ng_of

PB}@Z’ a(260 g/ kg, IV, for 5 days)| gl ussrhG CSF (100

\Y/ for 5 days) (cycle 3) was 5 admnistered

SIcﬁytrHG @g}fre cohort of m)nkeys Acco;dmlgﬁg the study

QCI ghs- a |/| ret LCS aof b | all

UI [IUIJI T I La | UII —l Ul T UV

SéldayehGe@SEeL ihPIGE- nonkey control | bl,64%¢ds8Ahe

3 Nbbitization

8playahbrePE. W anal yzed the nobili g@@ﬁbﬁ I§Heti cs of

nobitiTzationm foltowng cyctes 2 and 3. Vbl 1]

8%’6ﬁ§?¢§ﬁd?%§5éﬁ (V\B%) coﬁrsri }N?Ielj ?gq g%ﬁgﬁgp(r:nyngngel | s

1?% Eﬁc§$ﬁh proliferative potenti aJ_; 355 _gcgﬁ@ tors

and long-termculture- lating cells

1()Ld1;§rh§$¢31: +Vabi¢F zat i on paranet er SIWO@i@'@WZGd

||r|nr1 treatnent /rl:n:c- 1 to

u ullu J ullu J

1Qaia§rBGSCSEessat| on of ther apy. Perl(p;ﬁé& #/2,M300d

c-aonrml-oec—rienr

Safp | €S—WeT =T WUI d.l ||cu | Oom I.IIU | EToT cll Vel IT UT

1af@§trh6t-CSEdlel(ﬁEt es (ketamin, 10| #Pky=49

IMtranuscul arl'y) UsSing aseptic techniques. V\BC counts.
WBC eoBA{ISBRehficOeréR ifjdcted TR fGPTA dabs ovabudidierdPBS/MSA,

bl ood and an aut omated counter (ADVIA 120, Bayer,

MLere. albhal(yo ysll), or a combination of thG-CSF (10 pg/d) with rhPIGF
(10 pg/d). Blood samples were collected after 5, 8, 10, and 12 days of
treatment. CFCs include granulocyte-macrophage CFC (CFU-GM), erythroid

burst-forming unit (BFU-E), and multipotent CFC (CFU-Mix). CFC data are

~derived from quadruplicate cultures on samples from each animal. The

absolute number of circulating CFCs in blood is a function of the frequency of
CFC multiplied by the total number of MNCs per ml blood.
EXAMPLES 12-18 - mobilizing effects of PIGF/G-CSF combination

in a non-human primate model
MATERIALS AND METHODS

Experimental design. A cohort of Rhesus Monkeys (n = 4) was
initially mobilized with G-CSF alone (100 pg/kg/day, SC, for 5 days) (cycle

1), and after a 6-week wash-out period, received a second mobilization
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CFC and HPP-CFC assays. Total CFCs [i.e., .
gr anul ocyt e- macr ophage colony-formng units (CFU-GV,
erythroid burst-formng units (BFU-E), and 20
nui tilineage (granul ocyte, erytlrocyte, nacrophage,
rregak;a));gcyt e) CFgﬁgCF_U- GEM(;/D ]Ey ang HPP- CF;:S wer e

thee st oF ar 7129 IvVagepr sl diysh oplass rhG-CSF
pri@?’ousl y iojffegscri bed teghni qﬂe 1%)11, 42) . Br(i[%]f?gl,)

(rovnppued/aay, Sceltbs s(NGEY) (cqlleadnNea ey ageadditiougnblWweek wash-
on a Ficoll discontinuous gradient (density = 1.077

o@ périodes chipd aists]icatisn £96ld Conbistid®df PEPIGEF Y260 ng/kg, IV, for
quadruplicate 25 in 35-mm Petri dishes in
5maavy) phd Whas€IRs@d0med/kgidabiCE@100r St days)Cekeycle 3) was
Technol ogi es, Vancouver, Canada) supplemented wth
adémisierodnd thbganr séleont ofhohkeytsorA dodrdielg td thengtiualy, designs,
Stem Cel |l Technol ogies), interleukin-3 (rhliL-3, 20
thegkifieticStofnmobi lizateamhfudl ovgingsgycle rit serdvedldsninfralfhonkey control
(rhlL-6, 20 ng/m, Stem Cell Technol ogi es), rhG CSF
to 23epgtind moBikkratical folloheniznoyaes 2snd 3. '
gr anul ocyt e- macr ophage col ony-stimul ati ng factor
(r hQMobiEEatid@ pgtamet&GtseniVeehhalieednibleogiokd)izatao kinetics of
erythropoietin (rhEpo, 3 Unm, R& Systens Inc.,
whibiengtiord cells t GVBK s)gdenyel ICECSrequencycand dabsiolete Bumbers of
12-14 days of incubation (37C, 5% CO2) according to
camanittadd colany:farmingPPe (@AE$)nedhigh-proliferative  potential
macroscopi cally visible colonies of >1 mmin dianeter
puigendtops H RIS )gr ovt Honggerns cektexs-ufitiating 8celisy {LJIC-1Cs).
i ncubation from nmethylcellulose cultures suppl emented
Mutihizati@Chasdetays rwore andlyzagl dady duyimg treatmient ¢dggol to 5),
I;%/m), rhG CSF (20 ng/m ), rhGWCSF (20 ng/nl), 10
andh@ ehépd dayspodtjcesdajon leethamamw@rlpimmgrblmd samples were
circulating CFCs or HPP-CFCs in blood is a function
obffaindtk fifome dhe femont]l wriGsobpnesthettrt primates gketeminy 10 mg/ke,
_the total nunber of MNCs per ml blood. LTC|C assays.
inremusadadyL ysiog aseptic techriguessessed under liniting
dilution conditions (44). Briefly, serial dilutions of
t est WBQ eoyptsx WBE einty sveze perfpemedepsang &IE Hepmafeepagulated
in 150 L conplete nmedium (I\%el ocul t TM 5100, Stem Cel |
3y jastomatedsganiterg( AP VAo ha0 B ayermMupne dialys EY).
with fetal
CFC and HPP-CFC assays. Total CFCs [i.e., granulocyte-macrophage

colony-forming units (CFU-GM), erythroid burst-forming units (BFU-E), and
multilineage (granulocyte, erythrocyte, macrophage, megakaryocyte) CFU
(CFU-GEMM)] and HPP-CFCs were assayed by using heparinized blood
according to a previously described technique (41, 42). Briefly, mononuclear
cells (MNCs) obtained by centrifugation on a Ficoll discontinuous gradient
(density = 1.077 g/ml) were plated (1 x 10* to 2 x 10° per ml) in quadruplicate
in 35-mm Petri dishes in methylcellulose-based medium (HCC-4100, Stem
Cell Technologies, Vancouver, Canada) supplemented with recombinant
human stem cell factor (rhSCF, 50 ng/ml, Stem Cell Technologies),
interleukin-3 (rhIL-3, 20 ng/ml, Stem Cell Technologies), interleukin-6
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bovi ne serum (12.5%, horse serum (12.5%, L-glutam ne
(2 M), 2-nercaptoethanol (10-4 M, inositol (0.2
mV), folic acid (20 M plus freshly dissolved
hydrocorti sone (10-6 M and pl dfed in 96-wel |
flat-bottom plates. 20 For each test cell dose, 16 to
(rRELIEP0 6393, BRIE CLIRUBSEhnbEsdicsk|rhs-OFR (3@eqeal, Stem Cell
into plates containing a feeder layer of irradiated
hiTR ytdVRrak? | 0168y %tihAALERE, fXétol rhGM-
ngggflgéﬁ{/ gg'd C. yEaves,%‘g‘r‘g?Jy Foxﬁy Labor at ggy, l{/r
CYENoQUNeim], SrBRdEL]IeT8¢HIRZb s})yaﬂcﬁbiaﬂhfdgﬁiieﬁﬁf(@hlipo, 3 U/ml,
transfef td produce human TL-3 and CSF (45).
R&Dt gyaemierfc.f edbipabhy iited KeigdeadeOFCef wad fscofed after
the growth mediumwth tfresh conplete nedium After 5
12gekgayn Sllihcitatio0(3ANer 89t @0d) arteerding oeldtsndardneriteria.
i ndi vidual wells were harvested by trypsinization,
He®@s 0FC s dld fined agatategedbpralliorisibbe cgtanieh obt>1 @hCén diameter
After 12 to 14 days of incubation, cultures were
oﬁmnqshoaSccrloai},;tgn(ﬁvthQ Were sobredy hfter Agedals vef (menbation from
colony) and the LTC I1C frequencies were calcul ated by
mieshyigellulgak c catturemr sufpbementes | witheahSalog(%s) ng/fh, rhIL-3
absolute nunbers of circulating LTCG1C were assessed
(20nngthk), ablk 16 €20 (Bnl), BhiGUSE (20 es/mip| thGHBECSEB (20 ng/ml),
106) were resuspended in conpl ete nmedi um and seeded
andtihBEpoc (Bt Li/ed) c@3)ai Thexgabsohitedenmbey eof aofirculating CFCs or
irradiated nmurine M2-10B4 cells (3 x 104/cnR). After
HPPWERGs iin blooduisea fumotioheofthe dedquenapdofati€isor HPP-CFCs
cells harvested by trypsinization were pool ed,
mudispleld barttie dembpambargdiMNCS per mdlbdoodieni ¢ cel | s.
The total nunber of clonogenic cells (i.e., CFU-GEMWM
pl usLTEHDCEasslays. Taefaduepep oddtTCH (B weeksssissed wader limiting
provides a relative neasure 10 of the nunpber of LTC-IC .
didufign nedrditipnesd@d). Briefhe sedal dilupionsi of tetbeellsit(@ x 10° to
LTC- | C val ues were cal cul ated by dividing the total
3 nuiBer vwefre aeowspgaded incbb silbgomplets niediemt @ yalasudidd 5100,
out put of clonogenic cells per LTCIC, EXAWPLE 12 |
Stem &iglhiTeanaipgses) Aopsistingaeihhlphetmadivon sypplanmsg with fetal
al one induced 15 an average 5-fold increment in the
bewan (SOyMNUCIZed¥)of holes, sggym  (12.5%), L-glutamine (2 mM),

2-mercaptoctha1}ol (10 M), inositol (0.2 mM), folic acid (20 uM) plus frgshly
diséolved hydrocortisone (10° M) and plated in 96-well flat-bottom plates.
For each test cell dose, 16 to 22 lreplicates were plated. Test cells_were seeded
into plates containing a feeder layer of irradiated (8,000 cGy) murine
M2-10B4 cells 3 x 10*/cm2, kindly provided by Dr. C. Eaves, Terry Fox
Laboratory, Vanéouw}er, Canada) engineered by retroviral gene transfer to
produce human IL-3 and G-CSF (45). Cultures were fed weekly by
replacement of ilalf of the growth medium with fresh complete medium. After
5 weeks in culture, ﬁonadherent and adherent cells from individual wells were
harvested by. trypsinization, washed and assayed together for the growth of

CFCs. After 12 to 14 days of incubation, cultures were scored as positive
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conpared to pretreatnment values. Addition of 130 or
260 g/ kg rhP1GF to rhG CSF resulted in a nodest

i ncrease of WBC val ues.detected on day 5 of
treatment. 20 25 21 Table 12 - 2BC counts in Rhesus
rmnkeys treated with rhG CSF al one or rhP1GF plus

%@&p Ledlbagy 4 ee LTQ4Ce feégueineicd
thIGF rZ\E&G: e czli%obgﬂi| nclg\//ﬁlal fJLI@S (260 gg/ Ez; wer

cAl¥uldted by e 10 allckad fevadre enf QcldTeshnslagsds)5The absolute
days)+ rhG CSF + rhG CSF (100 g/ kg/day, SC, for (100

nifmb@rday, mﬁﬁlafﬁ@% [ST A4S Weerd apssgsstd, if0Bulk 2ultiks3(4498 Briefly,
5,5148, 370 + 1,585 231,313 3,88924,533 2,78941, 180

teZsjr %@18% fvto- gQg%zgg@v%%g&%ugﬁé}f%?@%%ﬂ gﬁé rhedinhB8nd seeded into
) 598 543, 523

cdBurtR0&OneiAing , H0fetdcDIRyer , dR0Oirradiated murine M2-10B4 cells
3 x 10*/cm®). After 5 weeks in culture, nonadherent cells and adherent cells
harvested by trypsinization were pooled, washed, and assayed together for
clonogenic cells. The total number of clonogenic cells (i.e., CFU-GEMM plus
BFU-E plus CFU-GM) present in 5-week-old LTC provides a relative measure
of the number of LTC-IC originally present in the test suspension. Absolute
LTC-IC values were calculated by dividing the total number of clonogenic

cells by 4, which is the average output of clonogenic cells per LTC-IC.
EXAMPLE 12

Circulating WBCs. A 5-day administration of rhG-CSF alone induced
an average 5-fold increment in the mean (+SD) numbers of WBCs, as
compared to pretreatment values. Addition of 130 or 260 pg/kg rhPIGF to
rhG-CSF resulted in a modest increase of WBC values detected on day 5 of

treatment.



814, 363 4,16323,073 f 9,01717,783 5,964 1012, 145
5,42116,398 t 8, 31411, 150 + 2,915 * Rhesus nonkeys (n

= 4) received three nobilization cycles separated 5

by a 6-week washout peri od. Mol i zati on was elicited

at cycle 1 by rhG CSF al one (100 g/ kg/day, SC, day 1 -

5), RhbkYE € WBRY c8useThi Tsuemefkéyiiredted (W3R raG<OSF alone
1V, day T - 5) prus rhG CSF (100 g/Kg/day, SC, day 1

of PAPICANBLAl rhGYXHEe 3 by a conbi nation of rhP1G- (260

g/ Kg, Vv, day I - 5) plus rhG CSF (100 gg/kg/day, SC,

day 1 -5). WBC counts were anal yzed daily during 10

treatment (days—1 to 5)._as well as 3-and 5 days
post - cessati on of the coppispergpleb essed as nean

SD.[ EXAVP 3. Frequericy of . As conpared t
bagel i ne ﬁ"ﬂ%% the mean f@%ﬁ%%ci es of| bl mdo((igg‘(lg3

er 105 X etectgd at p re incrleased
D%S 53_’M¥§?§)an Sg‘; SRPIGE bypIGE

-fol d |under rhG%%F al ong,
r hG- G980/ 1aioe/day,(SBdoy/ |k g L 30k d Vs 5 DA ¢ (RSPae ke - for 5
g/ Kg), respdays)vely. As conpardelisk o r hG GSF al onelays)

the conbi ned rhP1GF/ r G CSF it grapegnt i nduced a- gid-
i ngrease of CFC frequenc on{hﬁe d - Ost

ay of ipeak. Table
13 |- Frequency of ci r qulEl0 wefkegdes S(gvf%eszg)%ﬂ{gg)ﬁéy’ SC, for
trgated 5 with rhG CSF al one5days)hP1GF gl us r hG dam)

o~
\

Gs+165—MNEs—EyThe—tdyche 2CyThe 3, ThPrGF ThP
AhG CSF & 1%+ g4 1v,[ for 134 §6705’é}4<g, 1V o380 % 1,585

P 0039519, Kgg > 24533 2,789 41,180 % 7,364
3 406006274 | 3538842207 44,085 + 6,588
4 43,055 £ 6,562 39,440 + 6,744 37.060 + 3,508
5 43,523 % 13,790 60,040 + 9,508 49,048 = 7,120
8 14,363 % 4,163 23,073 £9,017 17,783 = 5,964
10 12,145 + 5,421 16,398 = 8,314 11,150 + 2,015

* Rhesus monkeys (n = 4) received three mobilization cycles separated
by a 6-week washout period. Mobilization was elicited at cycle 1 by rhG-CSF
alone (100 pg/kg/day, SC, day 1 - 5), at cycle 2 by a combination of rhPIGF
(130 pg/kg, IV, day 1 - 5) plus thG-CSF (100 pg/kg/day, SC, day 1 -5), and at
cycle 3 by a combination of rhPIGF (260 pg/kg, IV, day 1 - 5) plus rhG-CSF
(100 pg/kg/day, SC, day 1 -5). WBC counts were analyzed daily during
treatment (days 1 to 5), as well as 3 and 5 days post-cessation of therapy. Data
are expressed as mean + SD.

EXAMPLE 13

Frequency of CFCs. As compared to baseline values, the mean
frequencies of blood CFCs (per 10° MNCs) detected at peak were increased by
19-, 53-, and 52-fold under thG-CSF alone, thG-CSF/rhPIGF (130 ng/kg), and
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days) days) for 5 days)+ rhG CSF + rhG CSF (100

g/ kg/ day, SC, (100 g/kg/day, SC, for 5 days)for 5
days) 1614153 24291198 39 139 134826 41145121387245151
563 26196 26261 83 8661140123039 10107191021 18 *
Rhesus nonkeys (n = 4) received three nobilization

r}%-gdliﬁ/rﬁﬂ@lﬁa(tﬁ@ b }kg@t SespreliveRs Ry tcoRfidred-to thG-CSF alone,

zatl on Wwas icl'ted at cycle 1 by rhG CSF al one

tHel @8n¥ikéd FRPIGBEhHERF! treabhenfindieedea 2-Byldaincrease of CFC
conmbi nation of rhPI G- 10 (130 gg/kg, 1V, day 1 - 5)

fieguené P on ¢hE day T akg/ day, SC, day 1 -5), and at
cycle 3 by a conbination of rhP1G- (260 gg/kg, |V, day

1 - PhbRl U8 I Pleduehcy (d0Birehlatingaf FCSGn Rdiesds nddnkeys treated
CFCs were analyzed daily during treatnent (days 1 to

vwath rliS-O8F lal@ise 8r HRIGE ghaksrhigpgiSKEessation of therapy.

Data are expressed as nean SD. CFCs include
gr anul ocyt e- macr ophage CFC 15 (CFU-GV), erythroid
pburst-formng unit ( BFU-E), tent CFC 23
(CFU-Mx). CFC data are derpggg/%?m adrupl i cate
cultures on s from each ' . EXAMPLE 1
Absol ut ¢ val up@éclﬁefc;rs Absal uégklg?lnhpr s _bf Tycle 3
cipgul ati ng CGRes.ASF thPIGF rhPIGF
(100 pg/kg/day, SC, (130 pg/kg, IV, for 5 | (260 pg/kg, IV, for 5
for 5 days) days) days)
+ rhG-CSF + thG-CSF
(100 pg/kg/day, SC, (100 pg/kg/day, SC,
for 5 days) for 5 days)
1 61 4+1 5+£3
2 4+2 9+1 19+8
3 9+1 39+ 13 48 +26
4 114 £ 51 213 £ 87 245 £+ 151
5 63 +26 196 £ 26 261 +83
8 66+ 11 4011 60 + 39
10 10+7 19+10 21+ 18

* Rhesus monkeys (n = 4) received three mobilization cycles separated
by a 6-week washout period. Mobilization was elicited at cycle 1 by thG-CSF
alone (100 pg/kg/day, SC, day 1 - 5), at cycle 2 by a combination of thPIGF
(130 pg/kg, IV, day 1 - 5) plus thG-CSF (100 pg/kg/day, SC, day 1 -5), and at
cycle 3 by a combination of thPIGF (260 pg/kg, IV, day 1 - 5) plus thG-CSF
(100 pg/kg/day, SC, day 1 -5). CFCs were analyzed daily during treatment
(days 1 to 5), as well as 3 and 5 days post-cessation of therapy. Data are
expressed as mean + SD. CFCs include granulocyte-macrophage CFC

(CFU-GM), erythroid burst-forming unit (BFU-E), and multipotent CFC
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'frg Prfnpd1d over cycle 1 (rhG CSF al one).

5 bl ood were cal cul ated as a function of the frequency
of CFCs nmultiplied by the total nunber of MNCs per ni
bl ood. As conpared to baseline values, treatnent with
rhG CSF al one, rhG CSF/rhP1GF 2830 g/kg), and rhG
CSF/ rhP1GF (260 g/ kg) resulted in a 85- 335- and

- e
(AT GRS L S e gy o
Table 14 -
ute nunbers of circulating CFCs in Rhesus Monkeys
treaE VBRI rlhp CSF al one or rhP1GF plus rhG CSF CFCs
l e 1Cycle 2Cycle 3 rhP1GF rhP1GF

rhG&ﬁE&ﬁR@ YaA13@s Q(‘ikGJF('Jy Ab2b1ue (RARLHY/ &0 circMlatiy CFCs in
Daypg/ kg/ day, SC, for days) days) days)+ rhG CSF +

blrola@ webe Calaedkey Qamncﬁ&l dfothe( ﬁ@gu@ﬁdggb@@FC§%uftﬁﬂ1ed by
days)5 days) 1134913838170 129 2344 207724

th%5f’cﬁa551%m15’er355 M bePafl H26bd. Asﬁ%ﬁﬁg@&@l td H3Q6line values,
411, 406 4,09332, 347 14, 20653, 002 25, 250 55, 397

tr3a A6 wA8B h(E-C8F 6@1,0?@,7 rh&G-EBF/rhPIGF (130 pg/kg), and rhG-

CSF/rhPIGF (260 ng/kg) resulted in a 85- 335- and 358-fold increase of CFCs,

respectively. At cycles 2 and 3, the peak levels of CFCs were increased by

4- and 5-fold over cycle 1 (rhG-CSF alone).

Table 14 - Absolute numbers of circulating CFCs in Rhesus Monkeys

treated with rhG-CSF alone or thPIGF plus rhG-CSF

CFCs per ml blood *
Cycle 1 Cycle 2 Cycle 3
Day rthG-CSF(100 rhPIGF thP1GF
ng/kg/day, SC, for 5 | (130 pg/kg, IV, for 5 | (260 pg/kg, IV, for 5
days) days) days)
+ rhG-CSF + rhG-CSF
(100 pg/kg/day, SC, for | (100 pg/kg/day, SC, for
5 days) 5 days)
1 134+9 138 + 38 170 + 129
2 344 +207 724 254 6,552 + 4,365
3 472 + 60 6,420 = 4,775 9,634 = 7,006
4 11,406 + 4,093 32,347 + 14,206 53,002 + 25,250
5 5,397+ 3,074 46,283 + 8,287 60,777 + 8,563
8 3,952 + 2,666 4,532 +3,714 3,719+ 1,899
10 224 + 164 448 + 168 943 £ 994

* Rhesus monkeys (n = 4) received three mobilization cycles separated

by a 6-week washout period. Mobilization was elicited at cycle 1 by rthG-CSF
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83,952 2,6664,532 3,7143,719 1,899 10224 164448
168943 + 994 * Rhesus nonkeys (n = 4) received three
nobi | i zati on cycles separated 15 by a 6-week washout
peri od. Mobilization was elici®24d at cycle 1 by
rhG CSF 24 al one (100 gg/kg/day, SC, day 1 - 5), at
| dTag'kS' | OF) r&R o%Bindt}on E8¥hPIGF
al%}i_é (gg)gp%/gg/rh ’CS@#a(%%g g??ig%td%ﬁesz(c,gg)’g&as 1-5), and
130 | ev3 day 1a- spHNAHG TSP 10 /d360S@/ ey 11 34), and at
(dayu%y(%’ 5) " pl %s rh%@%‘sF (100 g(]/ kg/Fi ay, SC, day i -5)).
cyfdtéS ¥elecamBindRmM SRHAPIGIU{26W® pigrledt eNdayp l(ﬂg%;%his FG-CSF
‘5), as"well as 3 and 5 days post-cessation of therapy.
108t pgiPdagXBUesdsd 1as5)MEFCs SRereCikdlyk e |dadly during treatment
( ar a%gl oggytg- macr ophage )CFC (CFU-GV, yer yt hrg/i d s
(days St -tbos)1 0 weell tas (BRAGIES, dayd povi-tégeatient ofClerapy. Data are
(CFU-M x). CFC data are derived from quadruplicate
expikisedeasonmeaple S r o@FCeadhclade mgrandlbeybmattdphage CFC
nunber of circulating CFCs in blood is a function of
(CHULGRI) r egukiedd  bhirsCHormng | phit e(BBY-Ehe andt ahubipobert CFC
of MNCs per ml blood. EXAMPLE 15 Frequency of
(CIP-MIECs CHS daopry éetivaal frase quadruplicatescultiures maasamples from
frequenci es of bl ood HPP-CFCs (per 105 MN\Cs) detected
cach atdmnab. The abmdluté matnben ofeireulatinige@E€d ihyblbed imadunction of
12-fol d under rhG CSF al one or 15 rhG CSF/rhP1G- (130
thg/fkguencg feCF Curblyiplitd otheaoed rumbdrG NG peeml blood.
t he conmbi ned rhP1G/ rhG CSF treatnent induced a 2-fold
i ncrBX26VIFLEHB- CFC frequency on the day of peak. 20
25 25 Table 15 - Frequency of circulating HPP-CFCs in
RhesKieequarnicyy of HPBeLEQ swiA$ conpacst tallmselipe valmagRhe mean
plus rhG CSF HPP- CFCs/ 105 M\Cs
frequencies of blood HPP-CFCs (per 10° MNCs) detected on day 5 of

mobilization were increased by 5-, and 12-fold under rhG-CSF alone or
rhG-CSF/rhP1GF (130 pg/kg), respectively. As compared to rhG-CSF alone,
the combined rhPIGF/rhG-CSF treatment induced a 2-fold increase of HPP-

CFC frequency on the day of peak.
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Cycle 1Cycle 2 rhP1GF DayrhG CSF (130 g/ kg,

IV, for 5

days) (100 g/kg/day, SC, for 5 days)+ rhG CSF (100

g/ kg/ day,

SC, for 5 days) 14131 26131 313411+3 415427

10 5209378 818664 106+154 * RheX¥us nonkeys (n = 4)
received three nobilization cycles separated 5 by a

6- wegk L a3 ROUtFRELERASY JYORIrtlBdtnOMPRTREd Ght Redts monkeys

cycle I by ThG CSF alone (100 gg/ Kg/ day,

SC, day I -

trehtedBlvithhiR (R PX e GHRPIGETHI98 rRE-CRRI G- (130 g/ kg,
'V, day I - 5) plus ThGCSF (100 g/ kg/day, SC, day 1
-5), and at cycle 3 by a conbination of rhP1G- (260
grkg,tV,day 1t =5 prus ThG CSF_ (100 urkyg/day, SC,
day 1 -5). |HPP-OFCs were arlPRAHCHAD YINGSing 10
treatment (j[days I to . as well as[3 and 5 days
post - cessatl|i on _of the‘?ﬁﬁ&?i‘ Data are expressegxﬁ@zmean
SD. P-CFG data areggideged from quadrupl i calpigr
cul tures on sanpl es ggggs\g:ch ani mal. EXAMPLE 16
Absol ute val (HY wa/kefdpy 3osfor Flayabsol (130 wekBekV.der 5 days)
HPP-CFCs per 15 ml bl ood detected on day 5 pfh¢Gl€&ECSF
t herapy was| 17-fold higher than prei treat val ues.
Monkeys receiving the conbined rhG ;ggﬁpgﬁgﬂ%%a(ylgg,gngayS)
g/ kg) treat[nent sﬁm%£1158-fol d i pcrease of é—EFi CFCs
as conpared to

2 6+1 3+1

3 13+4 11+£3

4 15+4 2710

5 209 37+8

8 18+6 64

10 6+1 5+£4

* Rhesus monkeys (n = 4) received three mobilization cycles separated
by a 6-week washout period. Mobilization was elicited at cycle 1 by rhG-CSF
alone (100 pg/kg/day, SC, day 1 - 5), at cycle 2 by a combination of rhPIGF
(130 pg/kg, IV, day 1 - 5) plus rthG-CSF (100 pg/kg/day, SC, day 1 -5), and at

“cycle 3 by a combination of thPIGF (260 pg/kg, IV, day 1 - 5) plus thG-CSF

(100 pg/kg/day, SC, day 1 -5). HPP-CFCs were analyzed daily during
treatment (days 1 to 5), as well as 3 and 5 days post-cessation of therapy. Data
are expressed as mean = SD. HPP-CFC data are derived from quadruplicate
cultures on samples from each animal.

EXAMPLE 16

Absolute values of HPP-CFCs. The absolute number of HPP-CFCs per
ml blood detected on day 5 of rhG-CSF therapy was 17-fold higher than pre-
treatment values. Monkeys receiving the combined rhG-CSF/rhPIGF (130
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basel i ne values. At cycle 2, the level of day-5

HPP- CFCs was i ncreased by 5- fold over cycle 1. Table
16 - Absol ute nunbers of circulating HPP-CFC i n Rhesus
5 Monkeys treated with rhG CSF28 one or rhP1GF plus
rhG CSF HPP-CFCs per m blood * Cycle 1Cycle 2 rhP1G-

gﬂ&@)h@eﬁﬁfe&%v@é&Q 158-fol @lin&reday of HPOOCBUsgddapmpared to
for 5 days)+ rhG CSF (100 g/ kg/day, SC, for 5

baRIHk vdlfed 78449124931 18¢8I803da 388 PPSEFCE0Ras Aiteased by 5.
41,521 3323, 88 1,309 51,593 4058,557 1,142

f@ﬁ%ﬁl% 384 101215212187 * Rhesus nmonkeys (n = 4)

received three nobilization cycles separated by a :

6- wegkbpasiout Asoled. niwtidr zaf | cificlatingl HRAR-€F(tin Rhesus
cycle I by rhGCSF alone (100 g/kg/day, SC, day 1 -
Monkedt tfdtte& vAtP¥hG-CORR G bPthRIGE pPREGhGCIHE 30

g/kg, TV, day 1 - 5) plus rhG CSF (100 gg/kg/ day, SC,

day 1 -5), and at cycle 3 by a conbination of rhPlI G-

(260 gr'kg, [TV, day I - 5) CSF 100, g/ kg/ day,
SC, day 1 -/5). HPP-CFC cou gr‘&ﬁ%(aio’aai Ly

during treatment (d pto 5) as vveII as 3 5
JygL %2

days post-cessation erapy h_are expressed as
meamy,,SD. HPP- CFCs dgi@.(&re der | ved from quadgwgiGFcat e

15 culftures anmpl f each ani mal he . a lut
number of i agﬁﬁ%@y%?@ﬁaﬁﬁ ] oo@ﬁgg@kg?ﬁ&ﬁ)ﬁ Sggays)
of the frequency of HPP-CFCs nultiplied by +rhG-CSF

(100 png/kg/day, SC, for 5 days)

1 96+ 17 54+ 49

2 493 +218 ' 258 £ 34
3 683 + 155 1,709 + 989
4 1,521 +332 3,883+ 1,309
5 1,593 + 405 8,557+ 1,142
8 998 + 541 603 + 384
10 121£52 121+ 87

* Rhesus monkeys (n = 4) received three mobilization cycles separated
by a 6-week washout period. Mobilization was elicited at cycle 1 by thG-CSF
alone (100 pg/kg/day, SC, day 1 - 5), at cycle 2 by a combination of thPI1GF
(130 pg/kg, IV, day 1 - 5) plus rhG-CSF (100 pg/kg/day, SC, day 1 -5), and at
cycle 3 by a combination of rhP1GF (260 pg/kg, IV, day 1 - 5) plus rhG-CSF
(100 pg/kg/day, SC, day 1 -5). HPP-CFC counts were analyzed daily during
treatment (days 1 to 5), as well as 3 and 5 days post-cessation of therapy. Data
are expressed as mean = SD. HPP-CFCs data are derived from quadruplicate
cultures on samples from each animal. The absolute number of circulating

HPP-CFCs in blood is a function of the frequency of HPP-CFCs multiplied by
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27 the total nunber of MNCs per ml blood. EXAVPLE 17
Frequency of LTC-1Cs. Analysis of the LTC I C frequency
by a limting dilution assay showed that the conbi ned
admi ni stration of rhP1GF 5 (139 g/kg) and rhG CSF
resulted in an average increase the LTC 1C frequency

tHYtotdl- hithBed 8f MNEBs§29 nfSbibodn 64, 064 cells), as
conpared to rhG CSF al one. Table 17 - Frequency of
circpxAMBLETG | Cs in Rhesus Monkeys receiving a
5-day course of rhG CSF al one or rhPI GF plus rhG CSF
10 Am@dxend(so ofl 127 6-FC4. T&AF/86 %L the TCTAMY Iftpieney by a
| C Regi nen (mean)*y Lower Upper per 105 Frequency

hﬁﬁﬁﬁ%s Aidiyti NG s i GhehledLiled, 2@5cdimbthelDAddiA}Erab98 &f 2hPIGF
rhG CSF 1/ 65, 835 1/54,341 1/79,761 1.5 rhG CSF ne **

(189 neg/ke) amd> BEF-O3HA 2rddllted/ 3, 83 7avdrafe 8hrtrdasé the LTC-IC
thI G- ?130 g/ kg) + rhG CSF 1/4,009 1/5,977 1/2, 689

fraduéncy? biyhPl-E6ld 1BGn f,B8YY vk I lifs-685664/celishlasl amhphoéd to rhG-
1/5,152 13.2 3 rhPIGF (130 g/kg) + rhG CSF ne ne ne

CS8¢ alone.

Table 17 - Frequency of circulating LTC-ICs in Rhesus Monkeys

receiving a S-day course of rhG-CSF alone or rhPIGF plus rhG-CSF

, . 95% CI LTC-
Animal Mobilization LTC-IC ’ IC
. Frequency 5
No. Regimen (mean)*  Lower Upper  per 10

Frequency Frequency MNCs

1 rhG-CSF 1/84,265 1/69,209 1/102,598 1.2
2 rhG-CSF 1/65,835 1/54,341  1/79,761 1.5
3 thG-CSF ne ** ne ne ne
4 rhG-CSF 1/42,091 1/34,837 1/50,854 2.4

1 rhPIGF (130 pg/kg) + rhG-CSF  1/4,009  1/5,977 172,689 249
rhPIGF (130 pg/kg) + thG-CSF  1/7,562  1/11,100  1/5,152  13.2
rhPIGF (130 pg/kg) + rhG-CSF ne ne ne ne

thPIGF (130 pg/kg) + rhG-CSF  1/5916  1/8,725 1/4,011 16.9

E R I )

* The frequency of LTC-IC was assayed under limiting dilution
conditions using the murine M2-10B4 cell line as stromal layer. Blood
samples were collected on day 5 of mobilization therapy. Serial dilutions of
test cells (2 x 10° to 3 x 10%) were cultured for 5 weeks and 16 to 22 replicates

were plated for each test cell dose. After 5 weeks, nonadherent and adherent
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4 rhPIG- (130 g/kg) + rhG CSF 1/5,916 1/8,725 1/4,011
16.9 * The frequency of LTC |IC was assayed under
limting dilution conditions using the nurine M-10B4
cell line as stromal layer. Bl @® sanples were

coll ected on day 5 of nobilization therapy. Seri al

célid ﬁtdn@mﬁdl%duélew&lw Qldré asdayedlfr d18ndgeniéXRlIsWi®the LTC-IC
cultured f 5 weeks and 16 to 22 replicates 15 were

fieabesict Oﬁve?éic&hlbﬁl%fte&edldmgoPélsSGflt §fatiativgeked the method of
nonadher ent and adherent 2 I's fromindividual

maRimamMEkeliBesdyed for clonogenic cells and the LTGCIC
frequenci es were cal cul ated using Poi sson statistics
and EXaANMERDOPA®f nmaxi mum li kel i hood. EXAMPLE 18 5
Absolute values of LTC-I1Cs. Under rhG CSF al one,

absoAwkelutentidues o6 TCLHOS aUhder HXG-CSE aleie absolute numbers
i ncreased by 53-fold on day 4 of treatnent as

oﬁ@m@leﬁﬁl%@ﬂf@ﬁ[@sl Were/ ahdteasedB9 SuTblded day 4 of treatment as
rhG CSF/ rhPI G- (130 g/ kg) treatnent increased LTCICs

coipatidt ftel basasineovplaesd The poeilbiged ThE-COBH/HENGF 4180 pg/kg)
by 15 fold as conpared to rhG CSF al one. 10 Table 18 -
trébisodnttia creasbe ST Of 1 by BBAt fiohd) ak Tonipgared no regastment values,
Monkeys treated with rhG CSF al one or rhPlI G- plus
ad By GS-{aldGs| ceamparedntb thiG OB alopel e 1Cycle 2 rhP1GF
DayrhG CSF (130 g/kg, IV, for 5 days) (100 g/kg/ day,
SC, Table5 I®ays)Absdi@eCSRmMbOn afkaimtalatifgC, LTOIGs in Rhesus
days) 14785 292435620 3111 t 30624 340
Monkeys treated with rhG-CSF alone or rhP1GF plus rhG-CSF

LTC-ICs per ml blood *
Cycle 1 Cycle 2
Day rhG-CSF thPIGF
(100 pg/kg/day, SC, for 5 days) (130 pg/kg, 1V, for 5 days)
+ rhG-CSF
(100 pg/kg/day, SC, for 5 days)
1 4+7 8+5
2 92 +43 56 £ 20
3 111 +£30 624 + 340
4 211+ 41 742 £ 176
5 130+ 25 3,115+ 988
8 63 £22 533+270
10 62 112 + 40

* Rhesus monkeys (n = 4) received three mobilization cycles separated
by a 6-week washout period. Mobilization was elicited at cycle 1 by thG-CSF
alone (100 pg/kg/day, SC, day 1 - 5), at cycle 2 by a combination of rhPIGF
(130 pg/kg, IV, day 1 - 5) plus thG-CSF (100 pg/kg/day, SC, day 1 -5), and at
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4211 t 41742 176 5130253,115988 863 t 22533 270
106211240 * Rhesus nonkeys (n = 4) received three
nobi | i zation cycles separated by a 6-week washout
peri od. Mobilization was elici#8d at cycle 1 by
rhG CSF 15 al one (100 g/ kg/day, SC, day 1 - 5), at
YA€ 38y abdordbidHINNGE HMGH (260 (A8 4y k9. 5)) usdMG-CSF
}‘idl_ 5)§pl us rhG CSF (100 g/ Igg/dggﬂ(%c, daéjjl -5 ?ﬂand
180 p8/1Eyahy, 8AYVdA o)l NaAFCHT Qobuhty e (#ePyAHKdaily durin
(IV, agalflgflfxl 5) pla}s rg% CSF (100 g/ kg/ day, gyc, day { 8
tredtment (@ay<1a0W)! &s W PafB andzseda papbyt-eisshfién of therapy. Data
treatment” (days'1] to 5), as well as 3 and 5 days

areOsipreSsediadd aieadf +t3BrdivePilotn qREngfyaes sattuess BRaamples
SD derived from quadruplicate cultures on sanples 5

frbfio R Cohiatil "8 cath aaab poime. Abentbsolnee asebdit 6f circulating
nunber of circulating LTC IC was assayed in bul k

LTA-IOReS askagéd éebutk Coltures. X‘e&@@élls/\gﬂ e 8sead8dwicad seeded into
cultures containing a feeder layer of irradiated '

cultiiref € olyBriAipda deddes. lapéit 6f irdadiaekmurthecM2-00B4 cells. After 5
nonadherent cells and adherent cells harvested by

weelpsimi dtiten wensdipehedceNmsinedl, adhercassayksl harvested by
toget her for clonogenic cells. 10 The total nunber of

trgpginigeivincwesd psoled, evashéflad assalyod t8gether fduslonogenic cells.
CFU-GW) present in 5-week-old LTC provides a rel ative

Theaotile mfmbdre ofneldmmgeaic LCBls! Ci.ori @R AMix plaseBFU-E plus
the test suspension. The absolute nunber of

CEU-GM atpregert TG | Csveiek-dddobd G pravideschi mlatwfe ttheasure of the
frequency of LTC1Cs nultiplied by the total nunber

nurhbdNGE p&C-bC bitigoahllyl pr&@nBliBLtHEGRPHspensGoanriThenbsolute
H gh-dose chenot herapy and autotransplants: a tine for

numbeelof neisculating (hT@l-1C4 98 7h1®od3B- 8. function of the frequency of

LTC-ICs multiplied by the total number of MNCs per ml blood.
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36 CLAIMS 1. Conbi ned pharnmaceutical preparation
containing GCSF and P1GF as the active substances,
for use in the nobilization of blood stemcells in a
5 patient or subject in need tBéreof. 2. Conbined
Cgrﬁsati on according to claim1, wherein G CSF and
re sinultaneously or separately admnistered to
said patient or subject. 3. Conbined preparation
according to clainms 1-2, for parenteral
adm ni stration. 10 4. Conbi ned preparation according
1t o cCaitindd phacmateuticalgpreparattimanhtaini@gCSFCSFdané PIGF as
P1G-. 5. Conbi ned preparation according to clainms 1-4,
theonttaveisnbsfanoss,1fdrousd 50 thekmoBileSiiommnd Bloodh dfent wells in a
300 g/ kg P1G 6. Use of a conbination of G CSF and P1G
p&tienmt drimbjectuhactedrtherdfofa 15 phar maceuti cal
conposition for the treatnent of states, conditions or
2di se@embined prrepargtioneadchedimgbiol ¢laimi bnwberdihdoeCSFeand PIGF
cells. 7. Use according to claim®6, in the manufacture
argf simydtanepuelyadr sanang@gsr adwinis®redise saiscpatignigrisabject.
claim6 of a conbination of reconbinant hG CSF and 20
3r hP1Gpmbdnedss preparetionncpacordingi nios, clemsei hr2saifer parenteral
states, conditions or diseases include organ or cell
admamsishtianat i on and tunor cheno-radi ot herapy, in
particul ar autol ogous or allogeneic stemcell | )
4t r anepminned ipseparatipatacenrding torclaimn 1rddegatainipgprepmbinant
NHL), rel apsed Hodgkin |ynphoma (HL), nultiple 25
hayeSEmnd hPl3fe recovery phase fol |l owi ng
nmyel osuppressi ve chenot herapy. 10.. Use accordi.ng t%
5cl ai Goebingd rerRatatienp AeGardets it cHpidnipdsicopiining from 1 to

rovi des a dai Ig amount of 10 %kg&CSF and of 130
190 wg/kp{E SF and from 10 to 300 pgrkg 1GF.

6. Use of a combination of G-CSF and PIGF in the manufacture of a
pharmaceutical composition for the treatment of states, conditions or diseases
that require the mobilization of blood stem cells.

7. Use according to claim 6, in the manufacture of a parenteral
composition.

8. Use according to claim 6 of a combination of recombinant hG-CSF and
rhPIGF. |

9. Use according to claim 6, wherein said states, conditions or diseases
include organ or cell transplantation and tumor chemo-radiotherapy, in
particular autologous or allogeneic stem cell transplantation in patients with
non-Hodgkin lymphoma (NHL), relapsed Hodgkin lymphoma (HL), multiple
myeloma, or the recovery phase following myelosuppressive chemotherapy.
10. Use according to claim 6, wherein the pharmaceutical composition

provides a daily amount of 10 pg/kg G-CSF and of 130 pg/kg PIGF.



