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WD 2005/ 014023 PCT/ EP2004/ 008245 PHARVACEUTI CAL
COMBI NATI ON OF G- CSF AND PLGF USEFUL FOR BLOOD STEM
wWGOEBLds/01M2B] L1 ZATI ON FI ELD OF THE | NVENTI ON Thi 8CT/EP2004/008245
i nvention regards a conbination of biologically active
nol ecules for use in the nobilization of blood stem
cells in a patient or subject in need thereof. Mire
specifically, the invention provides a conbination of
PHARMECETSH CBL £0HB RIRGEOD aiFt ¢-ctdrarty reéf ecErve ror stdopubedd QEn
MOBILEBATIRBbI | i zati on of peripheral blood progenitor cells
(PBPCs) thereby increasing feasibility and efficacy of
organ or cell transplantation and of
cheno-radi ot herapy protocols in tunor patients.
BAGRERODONDFCPHIEEN VWENTI@N 10 Aut ol ogous PBPCs have
significantly increased indications, feasibility and
ef fTgiacinvehtibh glegdrdse a cdvanbinatidnos hbidpygicably active molecules
aut ol ogous stemcell transplantation (SCT)1'2 in
forpadel i@nthe mioblizetiorHofl Gtood lstemploehte iNHpatidnt oelsapjeet] in need
Hodgki n | ynphoma (HL),4 as well as multiple nyel oma
thefddf) Mo IspgeifriatlyPBREsinveptionepitovides pr edmbiradicat ef G-CSF
cell source for 15 HLA-matched SCT and the uni que
and PUGFepiticutindy raffevaivehad stiadulatgn@fthe 16oBilBadion0pf peripheral
which is a potentially curative therapy for patients ‘
blowidt progenifbr iellk (PERER terelac kincrgasingHeasttitthedd efficacy of
rel ated or unrelated donor, i.e., approximtely 40%
orgaf bheel]l rhasplpopuicat bod of chamberadsothhapiapro@eels itn tumor
of allogeneic transplantation. 20 Protocols used to
patnasl i ze aut ol ogous PBPCs in cancer patients include
the use of nyeloid growth factors al one or during
r ecBACKGROUND GUHOTIEEE INNERNIONpy, with the latter
approach allowing optimal PBPC npbilizatjionl2'13"'14 |
MbbAutadagoen PSP Gs heyersgeiferpty mcseasedaindigatiysefeasibility
Is usually achieved by short courses of reconbi nant
andhueliicagy an%l bight dogeo| chenesadiotharpay i Agd f agtodpgous stem cell
(rhG CSF) in doses ranging from10 to WD 2005/ 014023 3
trapxpiaERions (868245 in pafients 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-fnatched 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
mobilizationlz’lw’”. 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
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2 20 gg/ kg/dayl s, 16, 11' 1s Cancer patients autografted
wth >5 x 106 CD34+ cell s/ kg experience pronpt and
wduao@Eie2khemat opoi eti ¢ engraftnent, whereas thBEE®/EP2004/008245
receiving <2 x 106 CD34+ cellg/kg are at risk for
del ayed engraftnent, engraftnent 5 failure or
secondargS m(el odyspl asi al9. Therefore, in the setting
20 gfg/katdalybgs'®, SCT, the availability of adequate
anounts of CD34+ cells represents an essenti al
pr eCancérspatenti autograftel wdttppiSox B0& €xddve cells/kg experience
cheno-radi ot herapy or disease-related factors, a
prasnpsstant i dirableo frentatopoixticc eevgoa firreapy wisérees (thdstoreceiving
209% or relapsed/refractory (30 to 40% cancer
<2 prt 168N CD Ik Icetls/kpphie iaterisi Foopdélapsd ampuafiment, EABkftment
cells2'21'22. The collectigon of adequate nunbers of,
faihirbageseeiond B hy etedysplasiel . Adterefoepy s tnt settiapi 6§ swologous
issue in recipients of HLA-identical transplants;
SCHgwehee myaildbility 1680 asfequateneimaiorter sf 6Xlpddi-enelds pepresents an
stemcell nobilization and require increased doses of
essehGalC$Ferayhisitd. t Egher ahive tetpreop eategive shsniratiotiierapy or
Reci pients of HLA-m smatched allografting require the
diseesafelstednfastorsmagaibstaivid propoitidty whebeytash diplyenaise (10 to
CD34+ cells to prevent graft failure and severe
20%)Hoe aeelapsgdfrefifastayafdidrie #0B6) icaacenmmatiegtsrdail to mobilize
- (i.e., a7 day course gof rhG CSF) donors for
optimal ansnmts b€ CXF- galsT g6 an average of 4
| eukaphereses to collect the target cell dose of CD34+
cel The codlegtion®fcmRquaonembesy R aboggneiei GhdH+ esilishdees not
substantial proportion of donors (20 to 25% failing
represeiay 'puélcaﬁessmrlgenecw@ms eleHL Arddenticasisansplagfs; however,
sex, schedul e of cytokine treatnent as well as . )
5 tpriddh efsnorard | desora gxpemerappodasicat peld tnebidiwatieniand require
_ nobi ljzation27, 2s, 29 y no specific characteristics
incigasedpedoses| &fr IG-GeYH | Andd multile diaphpreic aprasiedures
cytokine 25 nobilization. Therefore, any procedure .
Reginienisapf Hlidorreismadehghellearaitipe sequme thgorsdniisiom@f “mega
capabl e of increasin circul ating

the yield of .
dosfiso@éni tlsmphogytardep %fér{éé%f* sededor preventygrafy failure and

expect ed have a profound | npacf on the
severcreJ GV§D2E.OUnder the sr%andar mobi 1zat}on regtimen, (i.e., a 7 day course

3,24,25

of thG-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 CD34w‘L cell dose.

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

chemo-radiotherapy may affect stem cell mobilization®*%%

, no specific
characteristics have been clearly identified as predictive factors for cytokine
mobilization. Therefore, any prdcedure 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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feasibility, toxicity and costs both autol ogous and
al | ogenei ¢ SCT. WD 2005/ 014023 PCT/ EP2004/ 008245 3
woners@asres PBPC nobilization m ght be achi evedPOy/ERS0mG0S245
nol ecul es capable of interfering with the
mechani sn(s) regul ati ng henmat o%oi etic stem cell
trafficking, i.e., transmgration through the |um nal
endarciedsednPBF C anobidizationl mighbbe achicvod dpaasing molecules
hom ng and the reverse in 5 nobilization3o, 31, 32, 33
capabée addintedaring awjghothechmeshanisan(sg reg@Patimgbhemztapaiatic stem
relies on the use of conbinations of cytokines, such_
celhstrafiidenenane., hizassmigratipn gthueuigbe yhe - hinephedothelium  to
colony-stimulating factor (rhGwCSF) , plus i
extiH@scekg4, bome emhauen- $pgaeh| Ling) hopling rdan@d CHFe oreverse in
r hGwvt _CS%§?1,32&} d PIXY- 32136. Finally, enhancenent of
mopBEpatiaId T 1 z’a?-i QGne midgiions aproacie 40 lpphance PBPC mobilization
incorporating in the standard npbilization regimen
religar 0y -the tusegot govibiinaldons oficdytekingsemuelelas fegombinant human
sr;hSCF) 31,38 of flt-339 |igand, capable of exgandi ng
(rhyragraulpegempemphage hgelomycsidasilatgng hEacteibehGo-CSF) - plus
cel |l s;,susceptible to subsequent nobilization %5
rhGH{SICSF intsplepkin-3subb iDuples HC-ABT wsthGM-CRE csmd PIXY-
gjsther failed to substantially 15 inprove the .
32hopilitngHyi smhancenenld ofr BBES topbilivationy seight the achieved by
. rhG CSF al one, or resulte,(ii, inalimted inprovenent .
InCOLR Wt Gige in H;‘eas@t}é%’tdaﬁwléll 1ZptoACFegiBEe eaxy@ating cytokines,

SUCPLG0 G SALGEHEr| GROCE) Cor 108 Htnor LEoBarpapablel of axganding
mapii B AREe T LI AVEEHRE) nuddoly cells. Susteptible to
SRR S Reno o veor npressing
o Sty SUSTLRSS (51 RUHRHG W RIS B0eF datleq g Substantially
o B S G eI SBPL 54 STy RRLEE con, o
restbE ik Rt intpr e eRCa LR GTL het sb SR RRaSH fdcity.
*t Piprbtal Fomi i dlon BIOFLILH meRted oibEov Rl Hdothetial

gron\?t%alfa'lét'ole S(\Hisﬁﬁ) 'fgxmtipye a%ldI Rire {onséegg 439 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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signl @nﬂivo IngHegsas e

. DESCRI PTION OF THE | NVENTI ON Due to the rel evant
clinical inpact of any procedure capable to inprove WO
waQ05/0042823 PCT/ EP2004/ 008245 4 stem cel | PCT/EP2004/008245
nobi lization, we tested the nobhilizing activity of
P1G- in animal nodels allowing to sinulate PBPC
nmobi li zation as occurring in a clinical situation.
steftdocell] mBALlBtatian, cge viestedi thicentodilizimtyr apidvity wfeRIGY in animal
(IP) for 5 days wth either control vehicle
mo(iPBSaNBM)ing rteGsiobHakt dHRPC1mopaliditiomrasaobewoiny hatd @hinical
.of rhG CSF (10 g/d) with either reconbinant nurine
sityatignP MNerm412BALB/6 mipedyvery injectedbintaptribomenily( (IR) Parss days
(5 - 10 g/d). Blood sanples were collected 2 hours
withf eithet heortaslt viehjdet (RIBSOVISA) atiGhésSSERnalonke(10 pg/d), or a
follow ng paraneters were evaluated: white bl ood cell
combd@tionoafitsG-€BEqUénieg/ddrwlith atither rieeombimartsmofine (rm)P1GF
colony-formng cells (CFC), absol ute nunbers of |ong-
(2.30 % qrgndy @h‘tn@cembmmantahumgn deh)RIGH (-1 1) pefde Rfdoecsamples
of rmPIG- are illustrated in Tables 1 - 4 below. It is
wersy cddactedt hawoursrpiter thejlasttingecdloon ef leatokineehdcthedivollowing
the nobilization of WBC, CFC, and LTC-IC. A 5-day
paranjesens vierofevakmitet: ity @)O@cbrmﬂhéWBm reouné, CBEquency and
significantly increases nobilization of CFC and
absohwte| mrmbsre ofsateny-forming eells CSF QL abeolurabiuasbes-oflong-
summari ze the nobilizing effects of rhPIGF. Again,
termppiltreriadtisting cebe (TonlC).r cul ati ng WBC or
hermtopm etic_progenitors when nj ected al one.
conth@gffecishel %REGE dge |1Hy@teatﬁdnn6fabln$>|1@ﬂ bﬁtpw hk&xs:smdent
Si gn| ficantly increases nobilization of CFC a
that ToRIEF #yeedpalong has nee fGI?GO@Sﬁleanm’ﬂéllZMéOIaIO%WBC CFC,
tested the mpbilizing effects of a 12-day treatnent
andyltICARPIASP- defztome,s&pa) o HaPIGE Gspg(docgniinedwith rhG-CSF
., receiving the 12- dagtreatmant were _analyzed on days
iligatigpyof ,@F@oﬁﬁér%ff -iCr 19 @ppared to
t he conbi ned rhP1G~/ r hG CSF treat nent
rh@-a@ﬂﬁ% It Iy increased the frequency 25 and the

absgl ute punber of blood CFC chtma oi.nt
angf 8 5 ﬁ- ofrsummarlze the mgéﬂ%?ng effi ctspolf thPIGF. Again,

rhPIGF has no effects on circulating WBC or hematopoietic progenitors when

~ injected alone. In contrast, the combined injection of rhPIGF 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 thP1GF
(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 thG-CSF alone,
the combined rthP1GF/rhG-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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study (Tables 9 - 11). In addition, the nobilizing
activity of PIGF/ G CSF conbi nations was tested in a
waamshasmas prinmat e nodel (Rhesus Monkeys). ThePCe&BR08/008245
obt ai ned WD 2005/ 014023 PCT/ EP2004/ 008245 5 in mce
were further confirmed in this~animal nodel. In
particular, P1G-/ G CSF conbination inproved the .
in nmiicé i matre ofuchemBGsn fi@EEs, itHPEhis CaGimahdmlotel.| Ga, panticular,
ternms of kinetics, frequency and absol ute nunbers. The
P1GBAS «C 8 K di amb aationuith provied v ebmebikizatiore o foWB Cs i @GFCs, HPP-
procedures and 5 conditions that closely resenble the
CFatmamd EGGH Coninotermsnaftldpoeiies,i frequanstyrand alsdadute numbers.
human patients. The results clearly denonstrate the
pr e¥ba@bovk-iadicyedsyides baed been chyri¢iCousEsmgdproePd@es and
in the nobilization of peripheral blood progenitor
conditions that edosely rehembleyghe ndministratiome b6 tensatopoieiivegrowth
preparation of GCSF 10 and P1GF useful for
facgetsnie duiman phticntss {ldw vesuits nalbaily zdamonmstiate shpapicsence of a
or subject in need thereof. As used herein the terns
synggistaneffegh by SGbCedt and pthd¥ GFa it ythe emebilizattonmah peripheral
i ndi viduals, but they nmay also refer to ani mals,
blasshprsigenitpr eghtsal s. Exanpl es of states, conditions or
di seases that may benefit fromthe mgbi l'ization of:
bl 0Ojesterd i invanisinuitethaseforare cambingdripreparaonof G-CSF
organ or cell transplantation and tunor_ = = _
ang Hgﬁif aehudtfioe rsaipulatingpblooidesteny cedunebdération i erpatient or
all ogeneic SCT in patients with NHL, rel apsed HL4,
subyrst 1@rnC€qu thersofedoy 8pgd diragiar tlae |tewna g patient” and “subject”
Qr}yel Qsuppr essive chenot herapy. The actlve i ngredients
preferable Kedpbitadipre padiiiny Ss;dwtbféleySmw alseetrfer fooanimals,
separatel y admnistered in fornulation with 20
esma Y caaimaals ﬁmﬁk@aaf StaieRi coaditions @Xcdﬁ@?éﬁ‘rﬂss that may

arenteral route of m nistration is_preferred.
wfmgf@@ e m%‘ahaatéaar%ﬁﬁ@ﬁdoﬁte@ha@%a&}u%abut are not limited

conpositions suitable for parente ni stration
to aqrga;gnqﬁ,\ﬁe ir3ns@ lagtption {Yymaog § e)g)@ }eaghﬁgle,'r@py, in particular

ouigkoRO s REFTGEE SPHo ARBIRREOF BN e TETE Bkt MM®, or
in ‘Ichne rterégvglgynghgseedfollowmg 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;
details can be found in “Remington: The Science and Practice of Pharmacy”,
Mack Publishing Co. The amount of active ingredients in the 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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25 preparations according to the invention can be
vari ed depending for instance on the adm nistration
woauis@i4as t he effect sought or condition to beCT/EP2004/008245
treated, and on the response pof the patient. As a
general rule, an effective anount of G CSF and P1GF
is able to produce the desired response in ternms of
stenl erdtl nvebitigationl b2 AETEPDEL/r008R%E Gan btanonigdted during
mobi | i zation. The patient/subject response can be
thentrgptmertd o i by couming dhenmenrcplasing Wyodostem neelisheand if
circulating blood stemcells, and if necessary the
necgsdspayedhearlasegabdian edeacmodified)| pecondimglyr efier rmedpreferred
enbodi nent of the invention, reconbinant hG CSF and
embedingmtaek the daveniion, frscandfinany bE-&iSFe and| ihiPlGHsare used in
supplying a daily anmount of the active conprised from
form @glmsgt,abiﬁ edlitionls ysuppbing a dailp agepwy & tSFacting Eomprised
10 to 300, preferably from20 to 150 gg/ kg P1G-. The
fromol | GWIAG, exelvpttdy fram iefo 20 uetlea -G8 and i ) to 300,
EXAMPLES 1-11 - nobilizing effects of Pl G-/ G CSF
preggpbbhfronA0 ted S0hug/kgoiéa nodel MATERI ALS AND METHODS
Animals. Six- to 8-week-old female BALB/c mce, with
bodWheEq Ly ingr exaimples fngthgr ilhesteatgdhe aserdian.om
Charles R ver (Mlano, Italy, EU. Experimental
or ESAMELES F-d momairiliam gl ch0f s FiGd Skt combination
. accordance 15 with the guidelines of the United
in pyEenogst di nating Committee on Cancer Research (UK
Coordi nating Commttee on Cancer Research. UKCCCR
guiMé’#TE&IAF AND YHETHQ@DS aninals in experi ment al
neopl asi a. Br. . ncer.,, 58:109-113,.1998.). The
i chnigaks. Shxeta éﬂ”é%‘Pﬁ f?fﬁﬁka%@rliﬁ/éﬁ@éﬂ% wltf% bpyly weight of

20 S5 2 e T oLl S ST )
el S BB ey e B
S N G A NI AN A,
Cariter tﬁgs%a?cqjl nt(U\Her %o%?gi%'ating 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), thG-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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Cyt oki nes. Reconbi nant human granul ocyte

colony-stinmulating factor 25 (rhG CSF, Neupogen(r))
woasosfonerrs Roche (Ml an, Italy, EU); rnPl G- wasPCT/EP2004/008245

purchased from R& Systens Incy, Abingdon, United

Ki ngdon) rhP1GF was. provided from Geynonat SpA

kTP A v 50 LD TRRRE P Tofon i oot
To £ 1%3% aobifipg f et R ByEy PR G " ffgg oSS, IP) or
thg{}? n@dséo 11‘5{] gtﬂ“f ee ﬁ%ﬂsﬁlgii g&ml_nlﬁt Idrﬂmge da1 )fog,\ér ys either
o THIEEH o Bt ﬁ@é&éﬁ 196 8BS g e of
rhﬁ&@ifhiﬁ?f SHITPUER T Byal 50 185480 B Ak i rhPIGE
106G RaB R ANY R AR BB cotiels e injectea

Wltﬁﬁg&g&@%by white blood cell (WBC) counts, frequency

te nunbers of col ony-form ng cells 10

cuﬁdﬁ)éﬂ?%ﬁ?ﬂéf?ﬂaéﬁgﬁrr? RiQuEfEbE s exatustsd by white blood
celf&Wﬁé? rc%ﬂ;n ﬁeél\%srﬁys%g ! {ellég Iﬁlg% tnan d@é;rg;)(gfr g@toﬁ& foE,@ung cells

CHER TR0 e S, R, e 10
UnfQYNbt w1sel%tz#3 Fdw%mt Utelde (dadifid %d’ Z}W”(‘f th%u?sesaf?é?dthe last

m)nonu ear ce wer e separate
tre ¢ fugation (280 g, 30 min, roomtenperature) on a-
I'CO di sconti nuous density gradient. Cells were

I
mock o TR A s PERMoR, PEEM S, Sindj P SdinSthe orbital

' ple%gF’ Rh&'R ok Cﬁ%ﬁ?% Wohhid %ﬁﬂ)te@l AR WRitE EHIHHH (c%ﬁs(rngC?)n&ountmg,

g| es, Vancouver, Canada

ey AR B3 3 oL B, RS vr
sep%g%t.%ﬂt YRR feic (240N, A3 3Rin, BRyeh . teMﬂe@é‘t@we) bi’:l' ¥ 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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Col ony-form ng cell (CFC) assay. Total col ony-form ng
cells (CFGs), i.e., granulocyte-macrophage

woabwrg42er m ng units (CFU-GV), erythroid bursPeTZEB2004/008245
formng units .(BFU-E), and nu tilineage CFU
(CFU-GEMM) were assessed in andard net hyl cel | ul ose
cultures. Briefly, 1-m allquots of blood (5 x 104 to

modse (ARPsteiiCssll feater a8 EH, ShngsahnmRerse inding¢rbeukin-3 (rmIL-3,
nmet hyl cel | ul ose-based nedi um (HCC-3434; Stem Cel |

10 Tieg/hily)| egomshinantp plueren () itefleuldnemt{fans, WO ng/ml) and rh
2005/ 014023 PCT/ EP2004/ 008245 8 nouse (rnm) stemcell

eryitlopoiet{ir (B3Fpo,58 Hphi). )Coloniese were i seoeed evkordigg to standard
(rmL-3, 10 ng/nm), reconbinant human (rh

criteriacafteruki-i4 &dafys I’dﬂ.m6ubeﬁﬁ>nr@/3ﬂ°p #nal hnimidified atmosphere of 5%
erythropoietin (rhEpo, 3 Um). Col onies were scored

Cydaaio(Hgmphriss aRdaetial. cBloods 53:746t€63,18794). days of
incubation at 37C in a hum dified atnosphere of 5% 5
CO2Liomgaternf Honttire dnitiing ereld (LTL@-J&g assay.48. TedC were
1979.). Long-termculture-initiating cell éLTC— 3

as&ssed . inL B Culieres (EsskosStadlai €, beil I@l cBleoded 999;93:3973-82).
(Carlo-Stella C, et al. gSI ood. 1999; 93: 3973-82).

Briefief tost telds Gell 8 &510°8 Wermose}su&pmd%smsﬁéﬁué@teu fedium
conpl ete medium (Myel ocultTM 5100, Stem Cel |

(Myedooudt¥yi $)0,arftemeddeldl Technelogien)eando sesfedi mtﬁg cyltures
feeder layer of irradiat eda&; 000 cGy) nurine AFTQ24

contdihing @kferiley kyevi efedrragiated (R.00b i) W‘F%%"et%ﬁTOM cells
Uni versit Princeton, NJ, USA) (More KA _et

(kBiddjmproSt 7. lgo D3 Xz Mippre, d%mc@p@ %weambo?@n%qteaa By, USA)

pha- medi um suppl enent ed W|th FBS (12.5%, horse

(M;Bm@rKAlzt Bbgy BIQO@I ]L9(93r;395 @ ‘H\)p 2- ner capt oet hanol
(10"4 M, 15 inositol , foljc acid (20 9'\4’ .
pl u€ dmpletd yn@dlygb|09@alsw;¢d96@élﬁha-§tﬁﬁléum®u@1wen ed with FBS

Cultures were fed weekly by repl ac of hal f _of -
(15586k honsshai Gk Tom e aietiat & sbar-wrchptogiiagol (104 M)
weeks in culture, nona her cel | ad .
inesitals(thar mdé). efplisy a?‘(dyg% tPlgH é%ﬁagyp@é ae&@y&g%ortlsone
and ass ed togetEer r cIo eni c

retW)i Geltwies segeds _ bia‘ﬁ agamet G of o growth medium
C' sty cpmelanumediui. Adek ToPaey e g geSoRdiirant galls and
adﬁ?gnl%rgellosf hgrtlf%sp %"B? rtr}glgsn%l-ggﬁg)rcl: \%1“ Ip%%iecﬁ/ 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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present in the test suspension. Absolute LTC I C val ues

were cal culated by dividing the total nunber of
wohkasmgensc cells by.4, which is the average oBCPEP2MH/008245

cl onogenic cells per LTCIC (§utherland HJ, et

al ., Bl ood. 1989; 74: 1563-70). 25 WD 2005/ 014023

PCT/ EP2004/ 008245 9 EXAWMPLE | Table 1 - WBC counts in

m EXAMBLEd wi th rnP1GF and/or rhG CSF Mobili zati on

Regi mren* WBC/ L bl ood Medi an (range

2, Dable BEOVB QG counts in miw tregtad WikisrmdHGE and/oy)

(5 200 - 21,650) 9,577 5, 575 rmPl G- (5 gg/d) 2, 450

(1,350 - 2,950) 2,450 141 rhG CSF (10 g/d) + rnPl GE

Mobi m?m%&%?gy%ﬁ@o (4,600 - 1JV7@ b ’b@é'&i 3_778 rhG CSF

nP1GE (5 g/d) 9 500 800 - 00) 9980

5, 715 * BALB/c mice were Il”jl\qui@l@i'gﬂaﬁgé r 5 day/feawitgn)
either PBS/MSA, .5 rhG CSE e—{10 ) 5

&

PBSIISA nati on of rhG CSF (10 |@e)0 c&somomm GF| 2654929

e—cattected—2hou ter_the

——g-e~—Bl-eed—sanptes—wer
rhGIGSH (10 pg/dti on of rnP1GF & rﬁa@QQ(%?f@(%FﬁmAWIZEiZS 575

P{GBAR 6/l {1 1PICE 10 and At NV AR | J4sP 4!

thGpge @M?ﬁg?ﬁﬁ%%@F a’l(]q_(g)d ﬁﬁ?%@ ‘71(\3/?‘\9’2@)1 E%MQ F 3778

rhG-Z@rtgf @bgﬁ%ﬁ?ﬁﬂléﬁf 1@(;}7%@ 8 9,300 qdﬁs‘a@fs,a@@ 49/959)80:&150,_715
99 g rnPlGF e/rg)m}eg ?eé ]ﬂ’S for ?SS%)ayéL 8\91th cither PBS/MSA,

BALB/c m1
thG-CSF alone (10 pg/d), or a combination of rthG-CSF (10 ug/d) with

_rmPIGF (2.5 - 5 pg/d). Blood samples were collected 2 hours after the last

injection of rmPIGF 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) 843
thG-CSF (10 pg/d) 76 (51 - 148) 82 +29
rmPIGF (5 pg/d) 8(7-9) 8+1
thG-CSF (10 pg/d) + rmPIGF (2.5 pg/d) | 115 (93 - 184) 130+ 37
thG-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,

thG-CSF alone (10 pg/d), or a combination of thG-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. CFCs

include granulocyte-macrophage CFC
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* BALB/c mce were injected IP for 5 days wth either
PBS/ MSA, rhG CSF alone (10 g/d), or a conbination of
woh®s@s2610 tg/d) with rnP1G- (2.5 - 5 g/d). pBrmeen04/008245
sanpl es were collected 2 hours after the |ast
injection of 15 rnPl GF and/ or rG CSF. CFCs i ncl ude
gr anul ocyt e- macr ophage CFC WO 2005/ 014023
(CIT-GNDO0S1 ARG 5bﬁ95t-fbﬁ¥ﬁihg9\&nue BEO E? and 18ult1potent CFC

burst-formng unit (BFU-E), and mJItlpo ent

(QITE\WIM )X )CF Chiat4l ate dafi fedl €Fdny Qﬁaﬂftﬁiﬁc@t@@ﬁl‘ﬁﬁ’ﬂe‘s Qﬁf %mples from
cultures on sanples from each ani nal
caChkdrémal.- Absol ut e nunmber of circul ati ng CFCs |n m ce
treated with rnPlGF and/or rhG CSF Mbili zation

Regi FXXMIAQE per nml Bl ood Median (range) Mean SD

PBS/ MBA 57(9-288) 81 75 rhG CSF (10 g/d) 3,129

(1, OBable 5,-5A8k0Rit8 umbed oF citdlaEe (BF@s%n Bfick &feated with
105) 96 + 13 rhG CSF (10 gf + rnP .5 O
rr#PEBB a0d/t30.G-CRIB85) 3,198 1,928 rhG CSF (10 g/ d) +

rmPI G- (5 g/d) 6,143 (2,486 - 11,520) 6,015 3,674 *
BALB/c mice were injected IP for 5 days with either

A, hG CSF al 10 glLd), or onpi nat o of
N@E@%@%ﬂ%‘féma‘?“g? wth 10 rrrp@gaés(pﬁ?@?ﬁﬁo /d). Blood

sanpl es were collected 2 houf fte he | ast
injection of roP1GE and/or r n@%g (rr%f i ncl ydyean+ 8D

PRSAMAOCYt e- macr ophage CFC 9?@ 8) eryt hroi ?31i75
nd

burst-form ng uni-t (Rl:ILI:\ tlnntpnt CH

OOt

rhGQESlFMI&)Lg/d}FC dat a are deri vngp(p(m;gugtmlgpl i Qag’p]:}:l 126

£ n ||fo
bUI tures—on ballpl TS T omea || att ||u| v |||\, uu

rRlGe(d wg/di r cul ating CFCs |n9db[8)70d1059 a 15 f 96ts oh

O} CRAGLD HErD PR 5 280 | 568 (1,430 - 5585) 113,198 & 1028

rhG-CSF (10 pg/d) + rmPIGF (5 ug/d) 6,143 (2,486 - 11,520) | 6,015 = 3,674

* BALB/c mice were injected IP for 5 days with either PBS/MSA,
thG-CSF alone (10 pg/d), or a combination of thG-CSF (10 pg/d) with
rmPlGE (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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WO 2005/ 014023 PCT/ EP2004/ 008245 11 EXAMPLE 4 Table 4
- Absol ute nunber of circulating LTGC-1Cs in mce
wonemioaeh2sd t h  rnP1lGF and/ or rhG CSF Mobi | i zat POWEP2004/008245

Regi nen* LTC-1Cs per m Bl ood ﬁ/édi an (range) Mean SD
PBS/ MSA 7(3-29) 9+5 rhG CSF ( 3] g/d) 194 (57 - 337)

208 + 98 rnPIG- (5 g/d) 4(3-5) 4 2 rhGCSF (10 g/d)

+ rERIAMPBRES4 0/ d) 565 (279 - 852) 565 405 rhG CSF

(10 g/d) + rnPIGF (5 g/d) 1,173 (852 - 2,070) 1, 365

364Table JBAL@E%IEJ%@ Quies dﬂmﬁcﬁﬂ@dng R TOICS ﬂﬂuﬁcd\ftﬂehted with
ei t her al one (10 pg/d), or a

rm@mﬁlgﬁﬂybpfh@fcsfl(} CSF (10 g/d) with rnP1G- (2.5 - 5
gg/d). Blood sanples were collected 2 hours after the
I ast injection of rnP1GF and/or rhG CSF. The absol ute

Mckiietiondteeimer” col | o (5 - b X OB Rer B Blatibd i nt o 10

cul tures containing a feeder .l rradi at
nurine AFT024 cells. After N%&ig%%écul tur ef/fjeaniSD

pERAVRAher ent cells and adheren;t 3Celgys harvest efg bys
d

tr\Lam nization_were nnnl pd

rh@qwt ne)rpg/g; cI onogem c cel | 5194 (3’7\933@) al nurrbé(ns 8198

CELl 1 RECLL - ol
Gl urrUUClllv LTCI |Tr I —€= y A\ v IVl X p‘l tS I_)I_U' | —_—

rmPREF (Mg esent in 4-week- ol dl(BT-CS)prow des a [éHalive

TG I1C or| rmar i Y present

—measur e of the 15 nunmber of
thGrCR el O leg/e) SuBPadEi(@n. herfl é@éd%?e nber Hp05 = 405

oG LRAER * orST heP dr EP e B o | bR s

of MNCs per m blood. 20 WD 2005/ 014023
PCT/EB2J0R/masiz¢swere iEjesrgd EPsfor 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 collect;d 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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Table 5 - WBC counts in mce treated with rhPl G-

and/ or rhG CSF Mobilization Regi nen* WBC/ L bl ood
woOkdsaN4028 ange) Mean SD  PBS/ MSA 2, 000 (850 - PAT@®2)04/008245

2,165 + 929 rli G CSF (10 gg/d)y 6,000 (5,200 - 21, 650)

9,577 5,575 rhP1GF (10 g/d) 1,900 (1,050 - 5, 000)

2,29 1,235 rhG CSF (10 g/d) + rhPIGF (5 g/d) 14, 400

(11 B %00) 13,333 2,023 rhG CSF (10 pg/d) +
rhP e ( 12 t800 (5, 100 - 17t 350 11 728 ﬁ 968
* al& 1 i ARHCR Arqapc a A

PBS/ I\/ISA 5 rhG CSF al one (10 pg/d), or a corrbl nation
—of rhG CSF (10 pg/d) with rhPIGE (5 - 10 gg/d).

wer e col |l ect fter the Iast
MoBl1ados REPIHsh* eWB?rAlELHﬁo MANVPLE 6 Tabl e 6

- Frequency of circulating Mgaﬁnl(fhngb e treat qq Wikp
¥ e

10 Andl nr r e CCEC I\hhlllvnfl

IIIII(J LU mlu'l UT Il]vwl

PBEMSA105 MNCs Medi an (rang@,O(MEeﬁﬁO SI;X)O(BBS/ I\/E»ﬁg 7652+ 939

MG CSF10—purd) TFé:n 148) 29— |||r|g 16

rh%ﬁéf?é@@g@) 10 4 rhG C3r.000(%2 -21,6600GH 9(,577g¢d;575

rwﬁ]g(g(fw/d%isplliz? 3%2) %5 %%@(S@AL%%Q% car%%i 1,235

thd)-PER ﬁﬁighﬁ A @@1@1??%‘%%/@” £4d0\31 0852 1 M0y (1353337%50.023

thGACER (wﬁg@ + 1(11?’1@1?7(1(5 pg/dj) 12%19@ ALY BI50)°N9 1,728 + 4,968

r\nl lect nnrc I ast LJ"\I QQ'I‘J on

gr anﬁ%@ L% re:rqg%%g’éljﬁfﬁngg%gsle&fxw‘gnh cither PBS/MSA,
o BRI ! 850 R TS 5t vt
(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 thG-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
thPIGF (10 pg/d) 9(6-21) 10+4
thG-CSF (10 pg/d) + thPIGF (5 pg/d) 228 (208 - 237) 224 + 14
thG-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,
thG-CSF alone (10 pg/d), or a combination of thG-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
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(CFUMx). CFC data are derived from quadruplicate
cultures on sanples from each aninmal. EXAMPLE 7 5
woams®14023 Absol ut e nunber of circul ati ng CFCsPCIVERR@®E/008245
treated with rhP1GF and/or rhG,CSF Mbilization
Regi men* CFCs per ml Bl ood Medi an (range) Mean SD
PBS/ MSA 57(9-288) 81 75 rhG CSF (10 g/d) 3,129
(QHLJG3RI); ExyBls)id 2 bArt-fotmidS uminP(BFUCEY, gimd) multipotent CFC
74(12-236) 82 + 64 rhG CSF (10 gg/d) + rhP1G- (5
(CHI-WiH), GFC (Jatbire derivedBRon qudduplita®OéultuideSonSfanifles from
g/d) + rhPIG-F (10 g/d) 11,584 (8,105 - 17,408) 12,122
ca2h@@mal.BALB/ c mice were injected IP for 5 days with
ei ther PBS/ MSA, rhG CSF al one (10 gg/d), or a
cOMEXAM®PLEf7 rhG CSF (10 g/d) with 10 rnmPJGF (2.5 -
59/ d). Blood sanples were collected 2 hours after the
| astTablpett-i Absofute nRibeniod/drculhttn €IEF CERGs niioe | tuekted with
gr anul ocyt e- macr ophage CFC (CFU-GV), erythroid
rhiPlGEt afdloniin@G-@8Ft (BFU-E), and nul ti potent CFC
(CFU-M x). CFC data are derived from quadruplicate
cultures on sanples fromeach animal. The absol ute

MBI GoF RekiheH) "ot "CrC milt| G ESB BT AT ot ol nuber

gE“T/FNNg;ngi;m;n?AEI 0(1)?1' 12:9<AV|\)\S @9%3%?4‘%%2 _apddYiegnt SD

pPEsypeA of circulating LTC I Gss7 (o mpg®) treat ed |withys

rAPLCF—andl-or—+hG-CSFMbiHzaten—Reghrer*—L1G1-GCs
rhe€SHI(18ugad)' Medi an (range) | 3429 (1,882 - 5,518) | 2,977 +1,126
thPIGF (10 pg/d) 74 (12 - 236) 82+ 64

rhG-CSF (10 pg/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 rthG-CSF (10 pg/d) with
rmPIGF (2.5 - 5 pg/d). Blood samples were collected 2 hours after the last
injection of rmP1GF and/or thG-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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PBS/ MBA 7(3-29) 9 5 rhGCSF (10 g/d) 194 (57 - 337)

208 98 rhP1GF (10 g/d) ND ND rhG CSF (10 g/d) +
wohRis@F4025 g/ d) ND ND rhG CSF (10 g/d) + r hPlEETEP2004/008245
gg/d) 11,776 (1,407 - 1,990) 724+294 5 ND, not done

* BALB/c mce were injected | %or 5 days wth either
PBS/ MSA, rhG CSF alone (10 g/d), or a conbination of
rhGEREMEOEG d) with rnmPIG- (2.5 - 5 g/d). Blood
sanpl es were collected 2 hours after the |ast
i nj £gblieod -ak bsstRtcChrumbet of oitu®] gy [THE-1&lssinl miee treated with
nunber- of circulating 10 LTC- I C was assayed in bul k

rhGR Bhésr thesCSEel s (5 - 8 x 106) were seeded into
cultures containing a feeder l'ayer of irradiated
murine AFT024 cells. After 4 weeks in culture,

MG FEURRIGETER. vor o pool ed, MEATA: Pl BEK eq

together for clonogenic cell nurﬂ
cl onogenic cells (i.e CFU- edl ﬁtﬂﬁrahgé“_ E pl ?qui SD

PBgl;‘M-Sg\/p present in 4-week- oI quQggrow des a rgliaSlve
nmeasure of the nunber of |

C_ okl ol nal . HE

....... = <O ||1u||y—thCIIL LI

thGIESI B0 ugdppensi on. The adeI9l4t(é7 BGﬁ)Jer of |208=+98

|rr\|| At | T

vathrg—tETe+Es—tn—btood—s—a functiom of [The

rh]fl(ﬁ"q(d@mg/d))f LTC-1Cs mul ti giNied by the total | Mhber

of —vINCs—per_1 0100 5/ 014023

L TR e Tabl e o - vec Mints

n G0 GRS PR R | PR E TRlo T L300 T H2a s

WBC/L bl ood Mean SD PBS/MBA 2,165 929 5-day
r h\GNO3FnoeBdess 3, 001

* BALB/c mice were injected IP for 5 days with either PBS/MSA,
thG-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 thG-CSF. The absolute number of circulating
LTC-IC was assayed in bulk cultures. Test cells (5 - 8 x 10%) 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

L TC-ICs multiplied by the total number of MNCs per ml blood.
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5-day rhG CSF + rhPI GF 16,083 1,227 8-day rhG CSF
22,017 5,778 8-day rhG CSF + rhP1G- 16,000 1 6, 354
waQeday4mh G- CSF 21,500 3,317 10-day rhG CSF PCTHP16BH/008245
24,800 6,699 12-day rhG CSF ?5 100 8,598 12-day
5

rhG CSF + rhP1GF 46, 167 + 5, 67

* BALB/c mce were

injected IP for 12 days with either PBS/ MSA, rhG CSF
al oreXAMIRILE)) or a conbination of rhG CSF (10 g/d)

with rhP1GF (10 g/d). Blood sanpl

es were coll ected

af t efalde 8, - IWB@ncouifts day snizk récedeingent 12d¢hy theaRent with

2005/ 014023 PCT/ EP2004/ 008245 16

EXAMPLE 10 Tabl e 10

thP1GFe(dWengid)aindéor thG-ESIH ¢l @ESEd) n ni ce receiving a

12-day treatnment with rhP1GF (10

gg/ d) and/or rhG CSF

(10 g/d) Mobilization Regi nen* CFCs/ 105 MNCs Mean SD

P - 5-day rhG CSF 63 12 &
MPﬁ‘gf g?ggéegb 8-day rhG CSF 70

WBGLHN G cor

rhP1GF 180 20 10-day rhG CSF 103
+ rhPlGE 274 34 12-day rhG CSE

(Mganl%%ﬁay r hG CSF

12- day

PBYYMECSF + rhP1GF 299 + 49 2,165+ 929

5-day rhG-CSF 18,683 + 3,001
5-day rhG-CSF + rhPIGF 16,083 £ 1,227
8-day rhG-CSF 22,017 +5,778
8-day rhG-CSF + rhPIGF 16,000 + 6,354

10-day rhG-CSF

21,500+ 3,317

10-day rthG-CSF + rhPIGF

24,800 + 6,699

12-day rhG-CSF

43,100 + 8,598

12-day rthG-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 thG-CSF (10 pg/d) with rthPIGF

(10 pg/d). Blood samples were collected after 5, 8, 10, and 12 days of

treatment.
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5 * BALB/c mce were injected IP for 12 days wth

ei t her PBS/ MBA,
woandsionaks on of

Bl ood sanples were collected after

days of treatnent. CFCs incl udé

rhG CSF al one (10

gr anul ocyt e- macr ophage CFC (CFU- GV,

bur SEXIAVIRIDE 1hit (BFU-E), and nu

(CFUMx). CFC data are

rhG CSF (10 g/d) with rhP1GF

or a
PCO/EGL@N/008245
5, 8, 10, and 12

gg/ d),

erythroid
| ti potent CFC

10 derived from quadruplicate

cul tTatds bh -sBregjueacy rafiieadatiapi GRCs ih5SnM@ receiving_ a 12-day
apl e

2005/ 014023 PCT/ EP2004/ 008245 17/ EXAVPLE

treat [witle rhBHBEr(16fu gty and/at irhG-CRES(liouaide
receiving a 12-day treatnment with rhPIG- (10 g/d)

and/or rhG CSF (10 g/d)

Mobi | i zati on Regi men* CFCs

M@ggi’}g{ioggg aan SD PBS/ M5A 81

°THay rhG CSF + rhP1GH

@C%ﬁ%%%" -

8-day rhG CSF 6,361 1,931 8-day
10,341 799 1()-da3LrhG CSE 4. 335

+ r hPl GF
1\6 %@dav r hG CSF

PBSM®AGE 14,104 2, 687

12 _Aavy rh %F 4+ rh”D! (}: Q’) ﬂ’)A 4

12-day rhGgCSE 10,968 2,183

915 5 * BALB/c mice

L uu.y LA =

S-dey ehG+{jS¥cted | P for 12 days Wi th

®3t:}he,’lj PBS/ VBA,

of rh(C> f"QI:

G CSE—atone—(16 otr—a——cotbi

5-dayorigi-@SEat thPl PI%: (10 [tg/d).

IIaLIUII UI IIIV

BOGdd8Ganpl es were

ol :q%%after 5, 8, 10, and 1Z2 U
8'@@1&% ude granul ocyt e- macr ophag

a S of tTeatment:

&L (CFU-GM,

5 st IR " 2%are 10 der

1@& d rrultl potent

ieat e cul tures on sanpl es
1@_&@%@@3@ nmp

fipem gsach ani mal .

10-day rhG-CSF + rhPIGF 274 + 34
12-day rhG-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 rhG-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.
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absol ute nunmber of circulating CFCs in blood is a
function of the frequency of CFC nultiplied by the
woav@loissber of MNCs per m bl ood. EXAMPLES 1B€T@P2004/008245
nobi lizing effects of PIGH G conmbination in a
non- human primate nodel 15 MATERI ALS AND METHCODS
Experi nental design. A cohort of Rhesus Monkeys (n =
4) PXAMPLE Blly nobilized with G CSF al one (100
g/ kg/ day, SC, for 5 days) (cycle 1), and after a
6- wEeklend$ h- dilisobeiei mambee odi memhlat@ec@ﬁﬁlsnmbmlcz aeceiving a
WO 2005/ 014023 PCT/ EP2004/ 008245 18 t herapy
12 ataystirsativentofith WRRIEF (18 @Ak and/iov rhGeCSF ddypp/d)l us
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EU). CFC and HPP-CFC assays. Total CFCs [i.e.

gr arfuBadyB & meice owheg énjectdobly -foor A ngysnwith @ﬂm BRS/MSA,

erythroid burst-formng units (BFU-E), and
thG-CSF alone (10 pg/d), or a combination of rhG-CSF (10 pg/d) with rhP1GF
(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 2 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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20 nultilineage (granul ocyte, erythrocyte, macrophage,
megakar yocyte) CFU (CFU-GEMM] and HPP- CFCs were
wags@Eyad2by usi ng heparini zed bl ood accor di NngPCO/ER2004/008245
previously described technique (41, 42). Briefly,
nmononucl ear cells (MCs) obt ailfed by centrifugation
on a Ficoll discontinuous gradient. (density = 1.077
thgraply) comsistinpab@dhP1GF 1030t pgkex VS5 foLrs Mays) plus rhG-CSF
quadruplicate 25 in 35-nm Petri di shes in
(1ﬂﬁt ihg/kgéddyyl $6 e fira s adhysP deyele( 2I0RA AEOAn aﬁlcﬁﬂbnﬁe blweek wash-
Technol ogi es, Vancouver, Canada) supplenented wth
outqrevivd, mathird imlmftmlmzesticmmyellelcdmiﬁtﬁf of OGT BoMpkrtg, TV, for
Stem Cel |l Technol ogies), interl euk| n-3 (rhlL-3, §
5 r@ym'[) pEtsetheCSFTQd;Oﬁop ﬁ(g’dﬁ (N erfbﬁugl ﬂaﬁ)v\@yc]e 3) was
2005/ 014023 PCT/ EP2004/ 008245 19 (rhl L-6, 20
adstienstSedd toTdmhsahegioho)t of MeEIlys( AR coedilg, to&l@%t@ﬁ&'demgns
Technol ogi es), granul ocyt e- nmacr ophage
the dinetyessbf mbbahza‘goﬂ dollowifig vgle Cerved aﬁqhﬁhTmShEBy control
Cell Technol ogies), and erythropoietin (rhEpo, 3 Um
tOR&SBWhamblﬂrmtlpnﬁﬂollngdng cychdst2dndi3ngdon) . CFCs ver e
scored after 5 12-14 days of incubation (37C, 5% C02)
accddabilizatéors tpmdanetersi (Wei analyHRP{EEGaobilefatived kissetics of
macr oscopi cally visible colonies of >1 nmin dianeter
whvite ddapdceeltol BAYCg), 0ot hyelherse fieqmerdy afiidemba8ludayisurabers of
i ncubation from nmethylcellul ose cultures suppl enent ed
committecth SCR1oBY-faghing , adhlsL- §CFC2), ndvigh-prolifdratife ( 2Potential
ng/m), rhGCSF (20 ng/m ), rhGWCSF (20 ng/m ), 10
pragenitemsp 6HPB-CF [s), (cmg) loﬂgﬁwrmsmlwe-lnummg afells (LTC-ICs).
circulating CFCs or HPP-CFCs in blood is a function
Mebilizagions pefigarrigrsowecr@sabzedRipitFduringutreaimhémtd(days 1 to 5),
the total nunber of MNCs per ml blood. LTC |IC assays.
antingd gndegudasy pest-cassalios Ghsherepes Petipbarkdr bloodi samples were
di | ut| on conditions (44). Briefly, serial dilutions of
obtaged depmstheofexnanal viein of pnesthetiogyl mimetesedutpoimet) mg/kg,
. In 150 L conplete nedium (Mel ocul t TM 5100, Stem Cel |
mt’Fé’éWﬁ%‘il]@@]iYéél)SlIlﬁ)ﬁ%ﬁétq wghBiduespha- medi um suppl enent ed
with fetal bovine serum (12.5% , horse serum (12.5%,
L- gV B&nearnts WG copnisev et éemasd nsinEOER Ty -anticoagulated

i nosi t ol 0.2 folic acid | us freshl
blood and an a(utomat counter (ADVIA(120 Maygr Milano, Itai/y, EU)

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 (thSCF, 50 ng/ml, Stem Cell Technologies),
interleukin-3 (rhIL-3, 20 ng/ml, Stem Cell Technologies), interleukin-6‘
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di ssol ved hydrocortisone (10"6 M and plated in
96-wel |l flat-bottom plates. 20 For each test cell

wdaews014083t 0 22 replicates were plated. Test ceCrarmneos24s5
seeded into plates containi ngl a feeder |ayer of
irradiated (8,000 cGy) nurine M- 10B4 cells (3 x
104/ cn2, kindly provided by Dr. C. Eaves, Terry Fox

(rhiBI8)r 20 @rgym1V8rsauLel , Tédnrmdagies) oi@€3Hd (B9 ng/ml, Stem Cell
retroviral gene transfer to produce human |IL-3 and

TeéhiSibgles?) - grauhilovyes nyeorophage vedohy-stithylaging factor (rhGM-
repl acenent of half of the growth nediumw th fresh

CSTRY apAnleStetinCeff Techndogieshsand ecythrapeictin (rhEpo, 3 U/ml,
nonadherent and adherent cells fromindividual wells

R&Wr Systeatsy &8¢ gdAbingdonpsUnitedt Kongdomay hedf Canaveas ssooedd after
together for the growth of CFCs. After 12 to 14 days

120f4 idagebaf iinoubatidd UBFSCyeT% €€y eaccasdingsitoi stanidd criteria.
2005/ 014023 PCT/ EP2004/ 008245 20 (>_1 col ony) or )

HPTFe@GRA 3y eldfiiedead pnyjostopidcdily LiEbleCdorigaaict bsnmenediameter
calcul ated by using L-Calc software (Stem Cel | )

ofT@ﬁh?@dtogblem)y. gitwtigbeetatseoredimftars2&f dayisr ofil iacubgtion from
LTCG-1C were assessed in bulk cultures (46). Briefly,

mdthglcetialdse (Gltur8s x supplenvented r satisp B i(A0c },e rhIL-3
medi um and seeded into 5 cultures containing a feeder

(20 aygmipf rhlfGdRat egfmi)y in@-GEF 1(2081g00l) ghG?\é-G(SF (20 ng/ml),
104/ cnR). After 5 weeks in culture, nonadherent cells

andnehBpibe¢er/mBl (43).hdhvesbsoluty nunybert rifz giticylating £FCs or
pool ed, washed, and assayed together for clonogenicg

HEPLCFCsThe bloddlis rufieetiarf of| theofequencselof CFCseor HPP-CFCs
CFU- GEMM plus BFU-E plus CFU-GV {)resent in

mEkipdied-y the MCalpnowbdesf ¥NElsaarvel biaosure 10 of the
nunmber of LTC-1C originally present in the test ..
susAchE€rHB assipso| Theelreqrendyof hiléedConyas asspessdyndprgdimiting
dividing the total nunber of clonogenic  cells Py 4, 5

diluticgh condithensa(é4 hgBristlypuieril dilBhereMmictest ¢allspés x 107 to
LTC-3I C. EXAMPLE 12 Circul ating Cs. A_5- dm ™

3 adhd}i werearewspondehan dSP losemplriaceadivig (Myeleepkye 5100,
5-fold increnent in the nmean, (SP) nupbers of. WBCs, . as

SteonpatlcBealnqle gies p sonsisting At alpha-spedivimy supplemmnigd with fetal
260 g/ kg rhP1G-to rhG CSF resulted in dest

baviiee essaiaf (WBS % ubersgetSEvdy @r?-g%% 5%gPutam1ne 2 mM),

2-mercaptoethanol (10'4 M), inositol (0.2 mM), folic acid (20 pM) plus freshly
dissolved hydrocortisone (10'6 M) and plated in 96-well flat-bottom plates.
For each test cell dose, 16 to 22 replicates 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, Vancouver, Canada) engineered by retroviral gene transfer to
produce human IL-3 and G-CSF (45). Cultures were fed weekly « by
replacement of half of the growth medium with fresh complete medium. After
5 weeks in culture, nonadherent 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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treatnment. 20 25 WO 2005/014023 PCT/ EP2004/ 008245 21
Table 12 - WBC counts in Rhesus nonkeys treated with
woh®s@3k2al one or rhP1G- plus rhG CSF WBC cOURCS/EpR2104408245
bl ood Cycle 1 Cycle 2 Cycle 3 rgPay rhG CSF r hP1GF
rhP1G- (100 g/ kg/day, SC, for (130 g/kg, 1V, for 5
(260 g/kg, IV, for 5 days) days) + rhG CSF +
(=T h®166F) (dxomqgaklg/cdélw @donybralzd_o‘wbwg%kﬁ(ldé}y fr@men'cﬁﬁs were
5 days) dayié 8,708 2,458 13,498 514 8,
Calcssdtwars3emn £etbg ezplnnqmw@ Sibe absolute
40,600 6,274 35,388 2,207 44,085 6,588 4 43,055
nUBHEED ofg;mmﬂatmg 170G-167 vomo assgswdsin bulks caligres (46)7 friefly,
60,040::L 9,508 49,048 + 7,120 8 14,363 4,163 23,073
tesp colly (37 §3310%9, were resusn@dﬁdsmc@nnlzqeme diggn angd sgeded into
11,150 + 2,915 * Rhesus rmnke%(s (n = received three
cultwtsis| icoatdiome ya | fesder playsr ed grwa@dsm)é@neméézrd@M cells
period. Mobilization was elicited at cycle_ 1
3 Pih@‘%@m )-ahfise 5 vooksin gudaye, @Q}lac&@gyem celdy andtad@fgq:rg cells
2 by a conbination of rhP1GF (130 'V, day
haB/)eS‘pﬂdeYr HEPOBHZALI@D Wekgpaaled, swslt%iy aild 9§SaY§f4dtce&e’fher for
cycle 3 by a conbinpation of rhPl G- ( 26%@( %?%
clonogea)c pells ThesiataFnumben of gl eeperyic csls (isy qFUss“J M plus

ounts were anal yzed dail ur 10 ¢
BR( Bl cBusfhorsett s S eallepld Lo Tauiles csaymeasure
of therapy.

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 thG-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
thG-CSF resulted in a modest increase of WBC values detected on day 5 of

treatment.
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are expressed as nmean SD. EXAMPLE 13 Frequency of

CFCs. As conpared to baseline values, the nean
woéneweneses of bl ood CFCs (per 105 MN\Cs) det eeCEMPAI04/008245

peak were increased by 15 19- 1 and 52-fol d under

rhG CSF al one, rhG CSF/rhP1GF (2130 g/ kg), and WO

2005/ 014023 PCT/ EP2004/ 008245 22 rhG CSF/ rhPI G- (260

pg/ Kbabler s pa¥BIC ebyntsAn Rioespgrirdnkeys #€ai68Fvith GRE;- CSF alone

the conbl ned rhPlI GF/ rhG CSF treatnent induced a Z-fold

| lusfrhG-CSH Hrequency on the day of peak. Table

13 - Frequency of circulating CFCs in Rhesus nonkeys
treated 5 with rhG CSF al one or rhPlIGF plus rhG CSF

CFCs/ 105 MNCs Cycle e 2 Cl rhG CSF
rhPLGE rhPIGFE (100 g &3\}‘“5% "flébw@ag IV, for 5

260 / k Vi for 5(for 5 days) days) +
E i r‘gg +gjryk?;§ %‘QE (100 g/ |m;afi cféqu (190 g/ ko/%‘?g’

D%@c for hGlags) for b days) fAPRIF 41 53 |2 4+2

S
i 3. .87 24 51 63%-56
vob (1G2H % 8a5Cp Tt 210138 ik a8otor 0070368 118/ 1, for 5
* Rhesus &)s (n =|4) recef® three nobilizadays

cytl es separated by a|6- vveeh:rH@S@Sth period. 4 hG-CSF

e ! : | 1 by 1hG
Mopiiization vas el el tqdodt \hays st B | "To0 png/ke/day, SC, for

5 days) , 5 days)
1 8,708 + 2,458 13,498 + 5,514 8,370 + 1,585
2 31,313 + 3,889 24,533 £ 2,789 41,180+ 7,364
3 40,600 + 6,274 35,388 £ 2,207 44,085 + 6,588
4 43,055 £ 6,562 39,440 + 6,744 37,960 = 3,598
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 +£ 2,915

* 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 rhP1GF
(130 pg/kg, IV, day 1 - 5) plus rﬁG-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 rhG-CSF alone, thG-CSF/thPIGF (130 ng/kg), and
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al one (100 g/kg/day, SC, day 1 - 5), at cycle 2 by a

conbi nation of rhPIGF 10 (130 g/kg, 1V, day 1 - 5)
wol200s/0n40@ CSF (100 pg/ kg/day, SC, day 1 -5), aRdTa&iP2004/008245

cycle 3 by a conbination of IGF (260 g/ kg, 1V, day

1-5) plus rhGCSF (100 g/k ay, SC, day 1 -5).

CFCs were anal yzed daily during treatnent (days 1 to

thG)CSBEAhREGTE @603 pgrick)s rdspesiived. Agmﬁpmd% tHGL@8F -alone,
Data are expressed as nean SD. CFCs include

theg camblined rAPIGE frbgh & SF Gfe@thbnl Grdhddd a Efﬂzﬁ&ﬁﬁ’m@ase of CFC
burst-formng unit (BFU-E), and nultipotent CFC WO

freq0eid0d4 RS dREUIFRAR04/ 008245 23 (CFU-M x). CFC data

are derived from quadruplicate cultures on sanples

f r ofalelec b3 anFrejuenExAdPLircitatifles OF@sein Mieeas Ghofk&s. treated
Absol ute nunbers of circulating CFCs in 5 blood were

withath€GiHGS e dl@ase or fARIGE phusathGESH r equency of CFCs
multiplied by the total nunmber of MNCs per ml bl ood.
As conpared to baseline values, treatnent with

rhG CSF al one, rhG CSF/ r hP 3 and ThG
CSE/rhP1GE (260 pal/kg) res -Cééﬂ) :ﬂ“&jcgs 335- and

358-fold incq@f‘f 10f CFGs, gpagt j vely. |At cy(‘éf%g

and 3 [ the pe evels gf (‘F(‘q re increased hy

Payand) 5- follqllcp@gm cyclg 1 (rh&G8F al one). Tablgpidr -
Absol ut e nb of r qul ng, CF ne nkeys
treated (/&w g%%d F—Sp(léldné% gﬁﬁi&tjﬁﬁls @@&‘%&&ﬁ)ﬁ
per ni| bl oY €8%) 1 Coydle 2 O 3  Day|r hG CSHRIDO

rhP1GH rhPI G- g/ kg/day,] SC, fgGedi30 ¢ kg Llr\f\hd@SF
5 (260{ g/ kg, IV, for 5 cay?% da s) da %)
rhG CSF (100 g/ kg/ day, SCUI¢GH é kg dé&PO @ékg/ﬁaY,SC

5 days) 5 days) for aYS) for 5 days)
1 6+1 4%1 543
2 442 91 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 40+ 11 60 + 39
10 107 1910 21418

* 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 rhG-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). 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




1 1349 13838 170 129 2 344207 724254 6,5524,365 3
472 60 6,420 4,775 9,634 7,006 4 11,406 4,093
w0O20B4140234, 206 53,002 25, 250 5 5,397 3, 074P¢6/EPBB4/008245
8,287 60,777 8,563 8 3,952 666 4,532 3,714 3,719
1,899 10 224 164 448 168 94323 994 * Rhesus nonkeys
(n = 4) received three nobilization cycles separated
(CEE-Blixp CT\@elataesbodérivat ifesin % ugll%faté)féu\lﬁﬁes on samples
elicited at cycle 1 by rhG CSF 5/ 014023
froRCE4 EPaRIM41008245 24 al one (100 g/ kg/ day, SC, day 1 -
5), at cycle 2 by a conbination of rhP1G (130 g/kg,
|V, EXsVMPEESD4 pl us rhG CSF (100 gg/ kg/ day, SC, day 1
-5), and at cycle 3 by a conbination of rhP1G (260
9/ kdbsoMtedeylubs -of5 CIPCsis ARGhESMurhbes 06/distidating ICFCs in
day 1 -5). CFCs were analyzed daily during treatnment 5
blopdaywerd catvulatedass wefulnctionofatik ﬁe@&&ﬁc@@ﬁ‘tCFﬁfsSmhlt@ﬁhed by
of therapy. Data are expressed as nean D.
thei tothlidengbeanof ddNEs peermbbdged CAS célﬁlﬁhlréa\/bto baselme values,
erythroid burst-formng unit (BFU-E), and nul ti potent
tre@Rient( GFth Mh(G-C SIFCaltaiea fh”(é—@@/lrhEtGFerO ng/kg), and rhG-
quadruplicate cultures on sanples from each ani mal.
CSFieh PAGFo(260ep pikgh) eesudtedin & 8528869 aflGS 8-foldliaortaiss of CFCs,
function of 10 the frequency of CFC nultiplied by the
respectavelyutecydes N@adpdr thel pedlodelvels BXABPICS Were increased by

Frequency of HPP-CFCs. As conpared to baseline val ues,
10 4- e Shfedd over eyclent (@G-« Shhabmot) HPP- CFCs (per 105 MNCs)
detected on day 5 of
5-,Talnl¢ 14 -f Absolubel anmbeds C8Fcia¢watingrCEEs in Rhesus Monkeys

treat ment

nobi |l i zati on were increased by

rhg} CSF/ thlGF (130 g/ Iﬁg)

respect ively. As conpared
® asl thGPAKE/ r hG CSF
|nduced a 2-fold increase of HPP-

CFC
frequency on the day of peak. 20
CFCs per ml blood *
Cycle 1 Cycle 2 Cycle 3
Day thG-CSF(100 rhPIGF rhPIGF
ng/kg/day, 8C, for 5\ (130 pg/kg IV, for 5 | (260 pg/ke, IV, for 5
days) days) days)
+ thG-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

15 by a 6-week washout period. Mobilization was elicited at cycle 1 by thG-CSF
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25 WD 2005/ 014023 PCT/ EP2004/ 008245 25 Table 15 -

Frequency of circul ati ng HPP-CFCs i n Rhesus nonkeys
wonre@toae2sv t h r hG CSF al one or rhP1lGF pl us r hGPCBEP2004/008245

HPP- CFCs/ 105 MNCs Cycle 1 Cyclgq 2 Day rhG CSF rhPl G-

(100 g/ kg/ day, SC, for 5 days) (130 gg/Kkg, IV for 5
+ rhG CSF (100 g/ kg/ day

d
alosu.: (1@06Hg/1<:gida’.58 @4d4131 zﬁ)mﬁczglﬁ Q%Ysaﬂﬁ’gx 718‘5108 O_ths%lPlGF

el AL ST
o s campintfonsl BB ey 50 Shmegarg-oo
(1(5) Hg/lgg/d,amg.S@F Q}_{olg é)r kg%%yw(egoang&z%%’ dlgiyjr cg,ﬁ%néttreatment
(dé:yys? I1 g§o3ésﬁ§gr\§%lnbég%t I@Egoé) é&;ygg}%gs;p(e%g%o glggg@ereg}y dﬁ)c(ta are
odreachs B LS S SIS Rl crc

(CtEEIgr(:‘S@X,, \pgg‘}h?p&ir@ggx (E}'gﬁll%ggt@?t @5 SEHHE ggf%n? CFC

(CHEP RS deasis s uoRy AT hbpcrsp %i?s%n 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 m] blood.
EXAMPLE 15

Frequency of HPP-CFCs. As compared to baseline values, the mean
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
thG-CSF/rhPIGF (130 pg/kg), respectively. As compared to rhG-CSF alone,
the combined rhPIGF/thG-CSF treatment induced a 2-fold increase of HPP-

CFC frequency on the day of peak.
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15 mM bl ood detected on day 5 of rhG CSF t herapy was

17-fold higher than pre- treatnent val ues. Mnkeys
woeowsionsmg t he conbi ned rhG CSF/ rhPl G- (130 WWOPCT/EP2004/008245

2005/ 014023 PCT/ EP2004/ 008245 6 g/ kg) treatnent

showed a 158-fol d i ncrease of P-CFCs as conpared to

basel i ne values. At cycle 2, the level of day-5

HPP-Tafils s Frequarngd offycibeulhitind BPP-CRCH ¢n IRhdafdl Sronkeys

16 - Absol ute nunbers of circulating HPP-CFC 1 n Rhesus
tréntti wkidly shGr€SFerdont bh rhRIGERustloGeCOF r hP1GE pl us

rhG CSF HPP-CFCs per ml blood * Cycle I Cycle 2 Day

rhG CSF rhP1G- (100 g/ kg/day, SC, for 5 days) (130

kg, TV, for 5 days) + rh E [ RKg/iday, SC;
?or 5 days) 1 96+17 5449 ﬁ?ﬁ&ﬁgf%ﬁﬁhﬁﬂs 683: L155

1,709+989 |4 1,521 883 1,309 5 1,593 4
8 557 1 142 8 QQRM@@& 84 r 1 Q 121+52 129@’%*2

Rhedags nonkeys (n = #5-cgeei ved thriee nobilizgpigp

cycl es separ d by a 6-week washout peri od.

Nobi | zat | )ﬁ@ﬁgg&ﬁf@% g@ﬁ?f %WSE 1 by 3PHE/lasHY, frghdays)
(100 g/ kg/ day, SC, day 1 ( 5)0, 71:( cylclve g by‘rﬂ‘lG-gSF
conbi natiopn of rhPl GF 10 (130 g/ kg, a - .

plus rhG CBE (100 g/ ka/day, SC,_ day il(’-osb}g/}é&/lﬁiaYé&a for 5 days)

cycle 3 by{a conbi nat} of rhP1GF |(260 g/ kg, .V, day
1y- 15) p!lyml‘ r hG CSE %19;}0 g/ kgl day,| SC, day 13-4331.

I:IPP-ZIFC counts were agaliyyzed daily |during treaffqent

fdove 4 e olpN oo H —as—3-and-5-davs- pnost-cessation
Luays 1T turo), aS vt oo —ariro——o Sy o— oot
of tkherapy| Data 13+4 11+£3

4 15+4 27+ 10

5 209 37+8

8 18+6 6+4

10 61 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 rhPIGE
(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 pug/kg, IV, day 1 - 5) plus rhG-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 thG-CSF therapy was 17-fold higher than pre-
treatment values. Monkeys receiving the combined rhG-CSF/thPIGF (130
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are expressed as nean SD. HPP-CFCs data are derived
fromquadruplicate 15 cultures on sanples from each
wanbswi4023he absol ute nunber of circulating HPETEPZ®4/008245
in blood is a function of the frequency of HPP-CFCs
mul tiplied by WO 2005/ 014023 / EP2004/ 008245 27 the
total nunber of MNCs per m bl ood. EXAMPLE 17
ughagg quresimyerdf sHobzed @s 158¢fald dnerease tdfeHPPECFC S ne posipared to
by a limting dilution assay showed that the conbi ned
basetimenvalesnt Aboycfe 2 hedevebof 18g- YRR CECriwak dngsased by 5-
resulted in an average increase the LTC I C frequency
foldyovetclyoledl (1 in 5,829 vs 1 in 64,064 cells), as
conmpared to rhG CSF alone. Table 17 - Frequency of
ci r'€ablet ity -L Pbdolste muRiizers s ofbeixeylatinge FERP R4 ain Rhesus
5-day course of rhG CSF al one or rhP1G- pl us rhG CSF
Mdirtkelys @rdabed SeittCrh GICSE Alonabr khBIGE phud tdG1ESF No.
Regi nen Frequency 5 (mean)* Lower Upper per 10
Frequency Frequency M\Cs 1 rhG CSF 1/84,265 1/69, 209

1/102,598 (1.2 2 rhG CSF %_&ﬁi‘!}.‘wg A/ 79,761
e

1.5 3 rh@G CSEFE ne * * ne Ne n 42 091

1/ 34,837 1/50, 854 2.dvycd1r hPl GF (130 g/ kg) +(13Q@-§SF

1/4,009 1/15 977 1/2 689 249 ’)rbeI(1')n el ke

L ll\

rh®a§ZSF 1/7 562 1/ 111”,1(1@5131/5 152 13.2 3 thl‘H'lGEI.BO

?%%éﬁﬁs%?@%%@@f gﬁlysi plGF(L?'@%(I% )fOrSdayS)

of LTG I C was assayed under limiting diluti dmrhG-CSF
(100 pg/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
8 098 + 541 603 + 384
10 121452 121+ 87

* 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 rhG-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). 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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conditions using the nmurine M2-10B4 cell |ine as
stromal |ayer. Blood sanples were collected on day 5
wofhoesmed2s zat i on therapy. Serial dilutions of PCESP2004/008245
cells (2 x 105 to 3 x 103) vverg,}:ultured for 5 weeks
and 16 to 22 replicates 15 were“plated for each test
cell dose. After 5 weeks, nonadherent and adherent WO
theosalomuober SCVINCAGERL/MDBIAE. 28 cel ls from
i ndi vidual wells were assayed for clonogenic cells and
t he EXAMPLErEfuenci es were cal cul ated using Poi sson
statistics and the nethod of maxi mum likelihood.
EXAVPrequeney Aifs i TCel@sl vemalpsisL o€ thes LTOAE fré@@e@dy by a
.al.one, absolute nunbers of circulating LTCG-1Cs were
limitngadidetioy #3ay choved that theotombémtdradmiasstration of rhPIGF
conpared to baseline values. The conbi ned
(134G 1e=ke) hadsr G301/ kegpltedr émt anavérage e anedadeT Ghe CB TC-IC
by 389-fold as conpared to pretreatnment values, and
frgquaneyt by ol rfolsbtban 4829 vishia%i4,864 reells),0as abhepat&d to rhG-
Absol ute nunbers of circulating LTG1Cs in Rhesus
rﬁ%@?@- treated with rhG CSF al one or rhP1GF pl us
rhG CSF LTC-1Cs per ml blood Cycle 1 cle 2 Day
r hG- Esdder hB1 eFFrqqueacy/ afy/eisgulatiay E3IC-HCslains RI{ds®® Monkeys
gol kg, 1V, for 5 days) + rhG CSF (100 g/ kg/day, SC,
IECEIVIAL @airelay cpunse mxarhﬁ-@SEml@@MMﬁBM4

211 41 742 176 5 13025 3,115988 8 63 22 533::L270

_ ) 95% CI LTC-
Animal Mobilization LTC-IC ° IC

Regimen Frequency 10°

No. g (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 rhG-CSF ne ** ne ne ;1e
4 rhG-CSF 1/42,091 1/34,837 1/50,854 2.4

1 thPIGF (130 pg/kg) + thG-CSF  1/4,009  1/5,977 172,689  24.9
thPIGF (130 pg/kg) + thG-CSF  1/7,562  1/11,100  1/5,152  13.2
thPIGF (130 pg/kg) + rhG-CSF ne ne ne ne

thPIGF (130 pg/kg) + rhG-CSF  1/5,916  1/8,725 1/4,011 16.9

W N

* 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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10 62 11240 * Rhesus nonkeys (n = 4) received three
nmobi |l i zati on cycl es separated by a 6-week washout
weoenismd4028bbi | i zati on was elicited at cycle | POYEP2004/008245
rhG CSF 15 al one (100 g/ kg/day SC, day 1 - 5), at
cycle 2 by a conbination of FzﬁGF (130 g/ kg, 1V, day
1 -5 plus rhG CSF (100 g/ kg/day SC, day 1 -5), and
calls SOn? GOEA OdhH) 286 IRCW JrP 2094y A0RZ 4 0RO geivCd el s3ay thee L TC-IC
conmbi nation of rhP1G- (260 g/kg, 1V, day 1 - 5) plus
freqpaer@ses Witd gdéklatethyysitg, Pdisgoi staYistic§Cahd tiunhsthod of
were anal yzed daily during treatnent (days 1 to 5),
mazimetn likeliBo@dd 5 days post-cessation of therapy.
Data are expressed as nean SD derived from
quadEXAMPIE I8l t ures on sanples 5 from each ani nal
at each tine point. The absol ute nunber of circulating
LTC-Abselate amdage df iILT Gl Gs.duhder deG-TEB talemd, | absohute imbers
x 106) were seeded into cultures containing a feeder
of airenlading EALH Es ederauinereaddet hPBSB-feld on MMy @ o5 treatment as
weeks in culture, nonadherent cells and adherent cells
cdmapaestt ol tnseline ypalues z dhiconombire abGeCSFAEENEE (486 pg/ke)
assayed together for clonogenic cells. 10 The total
treatniznt inéreakoh dgRGHEsdet B89{fold as cORipaved tplprstrBiihdnt values,
plus CFU-GV) present in 5-week-old LTC provides a
ambbﬁtlﬁvﬁ)ld@ampaﬁedttbehGa@lﬁFealoofe LTC-1C originally
present in the test suspenS| on. The absolute nunber
dal J q Abolute pérso@fi sirguiajing i lohCefCg him Rhesus
frequency of LTC1GCs mJItl pI ied by the total nunber
£ SH slame oodd®1Gi1pbs rthG-CSF
PCT/ EP2004/ 008245 30 ‘BIBLIOGRAPHY 1. G anni AM
Hi gh- dose chenot herapy and autotransplants: a tine for

Bonsinger W Buckner i G IEIRE e T
ggglgl 52%502; or hi gizy’Rse chenot hef apy. J Hegyélgtzher .
Day thG-CSF rhPIGF
(100 pg/kg/day, SC, for 5 days) (130 pg/kg, IV, for 5 days)
+ thG-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 4+ 176
5 130+ 25 3,115+ 988
8 63 £22 5334270
10 6+2 112+£40

* 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 rhG-CSF (100 pg/kg/day, SC, day 1 -5), and at
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3. Ganni AM Bregni M Siena S, et al. H gh-dose
chenot herapy and autol ogous bone narrow
wonrensapkant at i on conpared with MACOP-B in aggPeESAPY®4/008245
B-cell |ynphonma. N Engl J Med. 1997; 336:1290-7. 10 4.
Ferne C, Mounier N, Divine M al . Intensive sal vage
therapy with high-dose chenotherapy for patients with
cpdleBbech togdination @if YRREGF (601 8d/&Rs EVoldabal L Weplus rhG-CSF
after 1nitial chenotherapy: results of the G oupe
W Epgdes/dagde S,y dpyanes). deTC-RdWdunts8Pert hahlyzdd @dily durin
(Owcgl . 2002; 20: 467-75. )5 Barl ogi e B. Hi gh- doge Iy 8
treduenany(dans 1i ton®) akiwell ap Qf&ﬁtﬁﬁﬁlgbgdst-%ébmfl)tn oftthe?hpy. Data
mul tiple nyel oma. Semin Hematol. 2001;38(2 Suppl
a1d) exregsedas Kaedil EN§DVeftved fiamnmkguddruplibatéQulgires!on samples
Al | ogenei ¢ bl ood stemcell transplantation for
froef reachoayinh#lulkiersaghatithd yoiitorihe pokehite ahuddearnsfagizculating
of Dblood over marrow all ografts. Bl ood. 1995;
LEE-1650asl 66ayed .inSatikicultubes. Best gallsgs 28 xHgRedrevreded into
D, et al. Allogeneic bone 20 marrow transplantation
cwisurfes phasinimg aofeedeskyepefiiphdiatd bhndde MRIOB4 0€lls. After 5
cell transplantation in patients with early | eukaem a:
wekekst in esulthse, ofnonadharetioricslsl amtlt iagketere toelBl lofrvested by
t he European G oup for Bl ood and Marrow
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CB&R&iMyepregent iar §iwedkdpldSToF@r pRyvides al relative measure of the
Transpl antati on of bone marrow as conpared wth
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in patients with hematol ogi c cancers. N Engl J Med.
neober M4czslatizg LINC-2065in0 bhaRrB iP@r fEradon/cfogr4 sregjiency of
10. Anderlini P, Korbling M Dale D, et al. Allogeneic
LB Cobds sndiipdied by theaiodpl mmmnbei ohMNOsgiedanhbicmds f or
donors. Bl ood. 1997;90:903-908. 11. Aversa F, Tabilio
A, Terenzi A et al. Successful engraftnent of T-cell-
depl et ed hapl oi dentical "three-loci" inconpatible
transplants in |leukema 5 patients by addition of
reconbi nant human granul ocyte col ony-stinul ati ng
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factor-nobilized peripheral blood progenitor cells to

bone marrow i noculum Bl ood. 1994; 84: 3948-3955. 12.
woélaess/oRp028bhl e R, Fruhauf S, et al. Patient PCT/EP2004/008245

characteristics associated wth successful nobilizing

and autografting of peripheral ood progenitor 10
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Peri pheral blood stem cells (PBSCs) collected after
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5 progenitor cells from all ogeneic donors and CD34+
i mmunosel ection. J din Oncol. 1999;17:2160-2172. 19.
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Therapeutic rel evance of CD34+, cell dose in blood
cell transplantation for cancer3k herapy. J din
Oncol . 2000; 18: 1360-77. 10 20. Dreger P, Kloss M
1Pet eAnderlihi Bf Korblibgt MoPmis Dy egedli thllogetdic blood stem cell
transpl antation: prior exposure to stemcell-toxic
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bl ood progenitor cell but not of bone marrow grafts.
1 Bl ocAvetsadh, Babidid/A; Tereizi Apetval. Sudcessdfabbhgrafnent of T-cell-
Birch R et al. An analysis of engraftnent 15
dégpletetd dmpdsidentivakt‘ithreesfoci’heinChip atibie ettangplants in leukemia
peri pheral bl ood progenitor cell <collections in 692
paainiterty afdigont b recbmbirsint dtiman oframpéd@abl adlowe-stimulating
chenot herapy. Bl ood. 1995; 86:3961-9. 22. Tarella C, Di
fanit aem@bidiz€th paciphetal Whoodimyogdniter acHs Covbdie marrow inoculum.
aut ol ogous peri pheral bl ood progenitor cell support
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i ndi cation for patients at risk for |ow nobilization.
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P, Przepiorka D, Seong D, et al. Cinical toxicity and
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f act or S.fi I grastim nobilization and bl ood stem cell
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after low-dose cyclophosphamide and granulocyte colony-stimulating factor:
an analysis of progenitor-cell quantity and quality and factors predicting for
these parameters in 101 pretreated patients with malignant lymphoma. J Clin
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17. Basara N, Schmetzer B, Blau IW, et al. Lenograstim-mobilized

peripheral blood progenitor cells in volunteer donors: an open label
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conmbi nation with granul ocyte col ony-stinulating factor
significantly enhances the nobilization of primtive
wanasmemstt ed peri pheral bl ood progenitor cel PET/EB200m/008245
m ce. Cancer Res. 2002;62:6152;7. 34. Koc ON, Cerson
SL, Cooper BW et al. Random z cross-over trial of
progenitor-cell nobilization: high-dose
1998 80ph@aani de plus granul ocyte col ony-stinulating
factor (G CSF) versus granul ocyte- nacrgjghage. col ony- :
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CLAIMS

1. Combined pharmaceutical preparation containing G-CSF and PIGF as
the active substances, for use in the mobilization of blood stem cells in a
patient or subject in need thereof. |

2, Combined preparation according to claim 1, wherein G-CSF and PIGF

are simultaneously or separately administered to said patient or subject.

3. Combined preparation = according to claims 1-2, for parenteral
administration.
4. Combined preparation according to claims 1-3, containing recombinant

hG-CSF and rhP1GF.

5. Combined preparation according to claims 1-4, containing from 1 to
150 pg/kg G-CSF and from 10 to 300 pg/kg PIGF.

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.



