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OL| GOPEPTI DES AS STI MULLANTS CF Field of the Invention The
present invention relates to the pepti des corresponding to the
C-t er m nal wapésdorgwiz of OGP, as stinu hemat opoi eSipgvr/pViyh
specifically, these oligopeptides enlét engraftnment of bone (?gm_ow

transpl ants, hematopoietic reconstruction, bone marrow re-popul ati on and
.nunber of circulating stemcells, particularly after chenotherapy or
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of the Invention Biological and bi ochem cal interactions between bone and

bone narrowy,. gre frombeing fully understood. However recent studies
confirmt hg’leﬁé@%ﬁl%fmen&wnw derived osteogenic cells in supporting
hemat opoi ety devel o nt [[Teichman, R S., et al., Hematol. 4:421-426
6 prEent ifl eneclorlgf%iﬁiieﬁ%? uge ofi dligopeptidasnsorrrspbididitect i onal

(2000)]. Bone marrow trans
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damage tri g}geﬁ@n igi tial. local, transient osteogeni C feact
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Exp. Henat flansplahéh- BéBafobdieicl redo l.5 oSt eggeni c phase, .trabecul ae are
formed in the marrow cavi y. Thget?%t%gégﬁqnazgoglreemf%ﬂ i EyPorulaldonr e resor bed

during t he2pd¢aymherofcixsnlaginghstematedipopeticalarly after chMabERY v o N human
serum.pone ormati on nmarkers

bone marr , bncrease.li
ost eocal c?%rgﬁgﬁgﬁ'kgﬁgng%ﬁglgﬁhgfrg}ég REwdes. metbads dpr ansingethesmoval of a
. “subst ant i a¢ligepeptides mid phamaadeatiealBidpodtions o8 risﬁh theg}. at., J. Bone.

M ner. Res. 4:643-646 (1989)]. The hypot hesis that Rirmn - ost eobl asts
support human hemat opoi etic proge' nitor cells is very '

Background of the Invention

Biological and biochemical interactions between bone and bone marrow

are far from being fully understood. However recent studies confirm the
" role of bone marrow derived osteogenic cells in supporting hematopoietic

cell development [Teichman, R.S., et al., Hematol. 4:421-426 (2000)].

Bone marrow transplantation studies confirm the bi-directional
interactions between the two systems. Bone marrow ablation or
iradiation damage triggers an initial local, transient osteogenic reaction.
[Amsel, S., et al., Anat: Rec. 164:101-111 (1969); Patt, HM., and Maloney,
M.A., Exp. Hematol. 3:185-148 (1975). In this osteogenic phase,
trabeculae are formed in the marrow cavity. The trabeculae are transient
and are resorbed during the reconstitution of haematopoietic marrow.
- Moreover, in human bone marrow donors,. an increase in serum bone
formation markers osteocalcin and alkaline phosphatase was recorded
after the removal of a substantial portion of iliac bone marrow [Foldes, J.,
et al., J. Bone Miner. Res. 4:643-646 (1989)]‘. The hypothesis that human
osteoblasts support human hematopoietic bfogéﬁitérl cells is very
intriguing: these cells produce factors that directly stimulate the

formation of hematopoietic col_oniés without the addition of exogenously
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intriguing these cells produce factors that directly stinulate thel 7 JAN 2005
formati on of hemat opoietic colonies without the addition of exogenously 1
*@00002* 1 7 JAN 2006 WO 03/011313 PCT/1L01/00700 supplied growh factors.
In fact, % t eobl asts secrete several cytolines including granulocyte

col ony- st BPRy factor (G CSF), granul ocyt e- macr oph&GEIL1/00700

col ony-stimulating factor (GWCSF), tunor necrosis factor (TNF), and

i nterl eul gipficddl ErdWth P%Q:%éxgein £t BGE (ﬂ)las(tSt eo?éet??%esggtglnggtr@fqnéngm chman,

mai nt enance_of immature phenotype i n

et al ., Bmosbyling: 5181252&&10'(5&@96) ]coloSe\ssmhlaﬁhgt heSacigy oM r(Gtggpprs i mprove
in viva b%q,gl &hlﬁggulcgfol on_and peri heral stem cel | nobilization
after high dose . FoRHARRE C@‘;‘F ((E-CEF), tumer

| nt er | eukdaresis aatui' (% Shﬁimﬁeéﬂl t r xahaye el
: : o o etnt o recdbn G Vanc, T

“eval uate%l E}H%% Br. J. Haemato

et al Szf‘s“’?‘i’égsﬁm DB?J@@@&D%\AP émmgture Bpbenotyhe 1193 (1992)

Mol i nex, Kama®pomtic stdsh @eNk Fﬁx&ﬁﬁan(&%glﬂooﬁr% mgzgk{@@ such as FLT-3,
ur

are under study for clinical use [AShI hara op. J.
Haematol . 60: 86 (1998)]. Advances |n this field in recent years, have

al oved apvidpdersgt @ g9 ey si ol qgi cal aspects of bone marrow
function. Moreover, Hg{‘lﬁn %\Ig) i fg% n@ﬂ%}'loé{f’e i U ehenent merroshd
prolifer aeinop ulstica emdt q:bngher:zall pleaC WeHOhfbilfzatdh bier PRSHS g9f. the nore

I nnovat i such blood stemcell “transplant, gene
transf ectélﬁo%l%%egggg‘ Amoge e@ﬁﬁﬁ?'@gﬁh&w HeB|(Enterleukiriet®) afd t hi s _
i npr essi VEP(SgreSsll Reve) &ﬂav@ﬂﬁ@ﬁte?ttéﬂsw%lyemﬁ%%{:ed ﬁﬁ}_’é ar# 9y gg‘ve not been

fully clari veral factors, both solu rane
rel at ed, 24 sgsﬁgﬁiﬂ@ge‘of 65 dind 90N dlansdT we uhequnidy% 879 gisgs); or
pat hol ogBakesy, Wi besRtBIBH4 %fﬁ%@?!i?ééﬁt MRS, BORE LI OY 78961

(1991)] and many others, such as FLT-3, are under study for clinical use

- [Ashihara, E,, et al., Europ. J. Haematol. 60:86 (1998)1, Advances in this

field in recent years, have allowed an understanding of several
physiological aspects of bone marrow function. Moreover, the ability to
modulate differentiation and proliferation of haematologlcal precursors is
at the basis of the more innovative therapies such as peripheral blood
stem cell transplant, gene transfection and ex vivo expansion of stem
cells. In spite of this Impressive progress, several aspects of stem cell
physmlogy have not been fully clarified, and several factors both soluble
or cell membrane related, are suspected of being involved in the
physiological or pathologlcal proliferation/differentiation of bone marrow
cells. The mcreasmg number of agents shown to be able to regulate
hematopmesm supports the critical questmn regardmg the redundancy or

subtlety of hematopmetlc regulators [Metcaff, D et al., Blood 82:3515
(1993)].

In addition to the role ef classically deﬁned grcwth factors several
blolog1cal agents and cell types could i improve or modlfy both in vivo and

~ ex vivo therapeutlc strateg1es Human bone marrow denved endothehal



cells. The increasing nunber of agents shown to be able to regul at.ﬁ
henat opoi esi s supports the critical question regarding the redund Zy or
subtl ety of henmatopoietic regulators [Metcaff, D., et al., Blood 82:3515
(1993)]. Iwadmoitden to. the role of classically defined gt dl!?(p;o%Ct ors,
several biological agents and cell types could inprove or y both in-

vivo and xlésvl vo therapeutic strategies. Human bone marrow- derived -
endot hel i af® fuPPE’JrANO’zE)G@WI‘ODQIQQQJSB&dRﬁﬁktdxﬁib/tﬁW@pn@eloh& aggpport |ong

ter m prol i beigakbofhapd Hfoftgéﬁ{t%t RABLNS 0T T Ofilggg)qe; 33@%@5&5%??22& s may

progenitors |

support heﬁ‘é&e@‘p‘w oeils magommpprﬁbbmratcﬂeglealn?écbﬂé&‘y éﬁ&nﬁgﬁ(gqﬁm&@onnet D.,
3 (1991 even nore int eresting

et al., Tr ans
for pr esen p%?pos 008¢ @o*b‘? aét ?Wé?ﬂ?&n nb 235&@ AP dndndyf t er
HA- unr el at ecbrbfmﬁe iBterestids ﬁﬂﬁﬁéﬁﬂt Pulpdle§ Costddp as@%l eY %’gé*ﬁmie ﬁt al .,

Hemat ol . 11§g 1998)] . chem cal  structures &sti gat ed | n
order to enty, -Yagelpiedh hese novantow plrgaisihagyin ice exanpl e,

effects of[Elgky&qurg n‘gg{ly S ted both on | eukem a-derived
cells lines [Volpi, ‘F&g Iﬂﬁ:é?olbﬁ%gﬂﬁ\(gedﬁ] 215:119 (1994)] and in
cl onogenic tests on hurran cord bl ood derived stemcells [Da Prato, |., et

al ., Leuk. 199 ven short peptides have been synthesi zed
" to reach %a%gr egur a C%PF@ é e?h)ﬂaf’f’ eﬁEd@@eﬁiﬁa&‘f@ Opd@stcblaysésg @&nhancenent
-of  cyt okipwsiblodiulé i n lbmestlﬁm ﬁﬁ%ﬁl% @r exiim’pb fg@"tflgég)] Hemat ol .

20(4): 531&(11992 Ius et a
| di opat hi FL%}JPP pElegns b ww?e%eva&taaneédmthmmeuhedesﬁwd eslld he wor st

prognosi s lHest nNeNEE r e primry
pat hogeni ¢ ;?rs o@?slgl s a gﬁ%ﬁgﬁpﬁgirlmfg%p%?éﬁgqggw ﬁlmmqma%c whi ch
resul ts i feeifeth Buman prd dilootedetived) steyt eclhy Ry Prats] &, 5 Al enggeoal y and

Res. 23:1015 (1999)]. Even short peptides have been synthesized to reach

hemoregulatory and multilineage effects, possibly by enhancement of
cytokine production by stromal cells [King, A.G., et al., Exp. Hematol.
20(4):531 (1992); Pelus, L.M.,, et al., Exp. Hematol. 22:239 (1994)].

Idiopathic myelofibrosis (IMF) is the least common and carries the worst
prognosis of the chronic myeloproliferative disorders.. The primary
pathogenic process is a clopal hematopoietic stem cell disorder which
results in anemia, atypical megakaryocyte hyperplasia, splenomegaly and
varying degrees of extramedullary hématopoiesis In contrast the
characteristic stromal proliferation is a reactive phenomenon resultmg
from the inappropriate release of megakaryocyte/platelet-denved growth
factors, including platelet-derived growth factor (PDGF), transform.mg
growth factor-beta (TGF-beta), basic fibroblast growth factor (bFGEF),

epidermal growth factor (EGF), and calmodulin [Groopman, J., Ann.

Intern. Med. 92:857-858 (1980); ChvaplL M., Life Sci. 16:1345- -1361 (1975)].

The median survival of IMF patients is approxunately 4 years. Therapnutlc
strategies in IMF remain predominantly supportwe and dlrected towards
the allewatlon of symptoms and 1mprovement in quality of ler The most



varyi ng degrees of extramedullary hematopoiesis. |In contrast, the 1.7 JAN 2005
characteristic stromal proliferation is a reactive phenonenon, resulting
fromthe inappropriate rel ease of negakaryocyte/platel et-derived growh
factors, | WOOMY3pl atel et-derived grom h factor (PDGF) ,pcrgésdoasoM Ng
grow h factor-beta (TG~ beta) basic fibroblast growh factor (bFGF),

epi der mal owt h fac and cal nodulin [ G ooprman, J., Ann. Intern.

Med. 92:85 ‘8%5’“( ’1“@38%&0 dﬁ%'eﬁwmnwandmseelssmd cmrmﬁvés@an(slﬁi&)] The
nmedi an sur yg teI ear.s.. Therapeutic

strategies_in | M- remin rec mnan suppor t
al | evi at i oltef considarationa bt i ibatdl daento ba ﬂgai-detdya@faﬂ idfyBerithdgdiost 1 7

JAN 2000 I n are bl ood transfusions,
andr ogens%%or%&l’ etr%@hgbqewéll’g‘ﬁ %WH%&HgB@ﬁ‘eltmnr ow
transpl anteanlphypsmralifeeaﬁv@giageMIM bak8hs nb Bt QnolérQIC h&&ﬁ‘ﬁ? O but it

still has to bedre ar.d as ag experinmental appr eron al pha
(1 FN- al pha*°Fa8%% SS?%%@. ©di%e&¥ ts in early hyperproliferative stages

of IMF but has no or only very little effect. in nore advanced stages of
t he disease. |t _ has been preV|oust shown by sonme of the inventors that
osteogeni ct Rasheen WéﬁYliO usly (shomn, by sdme aofi the mventorHithht Mst@@{&ﬁé ved H4

hi stone-re%@ g %e% @@rease bl ood an%ab&g marrow cellularity and
enhances engraft ment of l) P Angp gty rreegeryghbH4 A Qiin.
Ot hop. 3JIssMe(mwsql,pe@tme\mnt:féaseé)bmo@tanatbo,neEiheﬁGWB&u‘H (fna06) and US
Pat ent No. been isolated fromthe osteogeni.c phase of

61, 034 OGP h
- post - abl at§ |’J§W‘nﬁ‘5$1§ Bert ng’ﬁé? dBFBAY Bawsplants én mice, [BaBndacy i nol ogy,

128(5); 26 1 I d
(5); 2630k 1094, 314645 1D0SR RLAGILER! OF 8BS Bl %@WF paance |

the bl ood, inl | ex" W th a2-macrogl @
et at. ﬂélgﬁ %ﬁtﬁpt Nogb s@s@s@mmagg@ jsolatéd fiom ShecsstebgeRic/i VO, it
enhances boage f 8f %F%Blé}ﬂ)% |%Sée%sa&aqwa)ré&%%ggt%rn % r’Eass | n vitro, it

stimulates the p eration
Endocrmology, 128(5);2638 (1991)] and is physiologically present in lugh

abundance in the blood, mainly as a complex with o,-macroglobulin

(a2-M) [Gavish, H., et al, Biochemistry, 36:14883-14888 (1997)].
‘Administered in uvivo, it enhances bone formatmn and mcreases.
trabecular bone mass; in vitro, it stimulates the proliferation and alkaline
phosphatase activity in osteogenic cell lines; in addithn, it is mitogenic to
fibroblasts [Greenberg, Z., et al., Biochim. Biophys. Acta. 1178:273
(1993)]. In addition to the activity of OGP on bone regeneration,
osteoblast activation and ﬁbroblast proliferation, it has been shown to
mduce in vivo, a balanced increase in white blood cell (WBC) counts and
overall bone marrow ce]lulanty in m.lce receiving myeloablatwe
irradiation and syngenelc or semaﬂogenelc bone marrow transplants
[Gurevitch, O, et al., ibid. (1996)].

 The C-terminal pentapeptide of OGP, designated OGP(lO 14), which seems
to be generated by proteolytic cleavage of the full length OGP upon
dmsocmtmn of the inactive complex with ®2-M, is present m mammalian

serum and osteogemc cell cultures at hlgh levels [Bab L, et al, J. Pept.



phosphat ase activity in osteogenic cell lines; in addition, it is. 'tm@%
to fibroblasts [Geenberg, Z, et at., Biochim Biophys. Acta. 1173:273
(1993)]. In addition to the activity of OG on bone regeneration,

ost eobl ast WRNEHE? on and fibroblast proliferation, it hasTimegneshown to
~induce, in vivo, a balanced increase in white blood cell (WBC) counts, and

overal | bo r ar| i.n mce receiving myel oabl ative
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[ Gurevi t chdoés-d daht effedti ¢h cdli atihae . ) nt apepti de of OGP,
desi gnat ed %GD(?L%{HM) , e\_/\,hi ch gee%saﬁﬂ%lgt%g’ Sgﬂtéf%t%egg%%@gﬁ%ﬁsgec‘ﬁhﬁgc cl eavage
of the ful the éﬂbttqgl‘y@?%&?érpeuiﬁmeaiﬁ vespohsibleefarn@et birdisorplthy W th

evel s [ Baperpive ORP TRl Ko B oo e VB BN RSB the 01/ 00700

Res. 54: 4081ven6®9) have\-showni patviondy fited RBstedkahid SMA¥TsOF- kilke
dose-depen%ot ef f(gct O’ﬂ gtgjlb Brol i.fergti , and it has been s_ugg’;ested t hat
the car box3togFmcHases, ahPHF 014k hut no Qﬁ%éﬁ“@laéafwmébbmtwﬁgyto t he
putative GEPargmephed ddseeRpoaisnt Fannkt. Phese fillifles ﬁ&&?%éégﬁét i |O|na| Ly,
cells,

t he invenégl)s have. shown previously that I n osteogenic
m t ogeni c d1044) Bapsrensibly fodewrgreanchignaling iGebadiP dtiohiadeCattivity in

time- - f i ndi i.ndi cate that th
CaP( 10. 14) IS HES0E008 RVIINHES SarthE Beced MUY Thad B 0k ok, 5.
Cel |  Bi ol OGF1is5i4-cg0®xy200mihal pentapeptider OIGR(10gan Iiﬂ@i-%;ﬂati;flﬂ thde active
f f b t er m nal t tide OGP(10-14). .
it er st i g o B A0E Ko 4 GBI Wb M bafhex IRTRP ABW or o her
OGPBP ( OGRbinBinpiioeiny B, 1) I Babridd Res.‘]64;4|89541i4d($95{@i.£ h541 408-414 (1999)].
y of 'S

Therefore, the possible hematopoietic activi etic oligopeptides
anal ogous to the C-termnal region of native OGP was evaluated in the

present i MMEHEIR8. the SHS L call.y agtiv egific peptides are
described in US Patent Ro. Eleg%f&g%gﬁé (s‘&%g%’i@gfﬂ&’r‘?i’g @E@Heﬁé‘%eéri bed as
havi ng opiasadogene tarthe désemminal regivn @$ nptiheOHE e Sfaldhted (NaRE- Med.
present invention. Some such osteogenically active specific peptides are
described in US Patent No. 5,814,610. sOGP(10-14) has been described as

having opiate and analgesic activities [Kharchenko et al., Vepr. Med.-
Khim., 35(2) 106-109, (1989)]. |

Importantly, the present invention shows that previously -known
osteogenically active oligopeptides can act as stimulants of the
hemopoietic system. For example, the synthetic OGP-derived
pentapeptide designated OGP(10-14) has several properties such as
increasing blood and bone marrdw cellularity in mice, and enhancing
engraftment of bone marrow transp_lants; This pentapeptide exhibited
significant activity on peripheral blood cell recovery after
cyclophosphamidg (CFA)- induced’__aplas:ia, and on stem cell mobilization.
Furthermore, the ex vivo effect of Synthetic OGP(10-14) m bone marrow
tissue samples from IMF patients was tested and 'de.monstrated a
substantial overall increase in the number of hemataopoietic cells.

Moreover, the_magnitude of the. OGP(10—14) effect was directly related to

5



Khim, 35(2) 106-109, (1989)]. Inportantly, the present invention. I?oym 2006
that previously known osteogenically active oligopeptides. can act as
stinmulants of the henopoietic system' For exanple, the synthetic

OGP- der i veWO 3é13dbept i de desi gnat ed OGP(10-14) has sevelP&/mpn®p®oti es such
as increasing blood and bone marrow cellularity in mce, and enhancing

engr af t nrent, of bone transpl ants. This pent apepti de exhi bited
si gni fi can%heacﬁelv\‘? .&n@l&%‘ritﬁ%ﬁeglreﬁ‘?lg% PFeprtéé‘b\F/)Q (}944) may
cycl ophos pistamivdete(HI5A) cell BHHEE60 aRH 284Re léﬂ&&t%%%m cel | nobilization.

Furthernore, the ex vino effect of synthetic -14) in bone marrow
tissue sanples from | M patients was tested and denonstrated a

substanti af;y Qvefal iper ' gr of . hemat opoi.ef.ic cells.

Mor eover, the. nagéﬁ?rteu%g Og’?& ? hdefn%&%g%g)m gt t?/\é‘?%db%a}'lye elated to 1
7 JAW 20000ligopeptided 34 heREEIHdieti¢ @Botath fdetors CThisi dnd Sfhdr\bjecthiege resul ts

i ndi cate tttLaet. 9@3&10%& rrfa(y? Sttl nmul at e bl ood cell formati On and rescue
hemat opoi e51° sV FRPR P E129PEAtEH o fisdibie descrinfiongiressads. i nvention to use
OGP-drived oligopeptides as hematopoietic growmh factors. This. and ot her

objects of the invention wll be elaborated on as the description
proceeds. Sunmmary of the Invention In a first aspect, the invention rel ates

to a phar fﬁﬂ“: ifd . conprising as an effective ingredient at
| east onersg |gop§%#'i(§€m§\sil;ﬁrﬁégﬁg{(§ﬂul atory activity on the production of
henat opoi i & fkk l:spectehe RlveAABANEIAES Y5 (31t Qg vent i on has
a nol ecul ar wei ght gf 200 to 1, OOO_DaS an%d%%&b%%g%&n&&%&gﬁggﬂnde
: '_(I:_onpg Si gggmgn%ﬁg tﬂf?eaaqrﬁff?ggv%lenaresimewgwsﬂ' y>$e @liéeﬁ’é[%ﬁ@ gaangl -
yr-ady- B actiAy- Phend Ve an - - - Phe: - Gly. e
phar maceut i cal t%)yrrpaggll tt%;ons E}g t%rgd?{?\t\ll%nr\t‘?l}[g&i‘elﬁ%lgqp(?fféﬂ fegﬁn%m}ese a
phar maceutoligapeytidea csed pedvirdingator tler invéintioe Hasod nel€dWhL Meight of
200 to 1,000 Da and may be an oligopeptide comprising any of the amino
acid sequences Tyr-Gly-Phe-Gly-Gly, Tyr-Gly-Phe-His-Gly,
Gly-Phe-Gly-Gly and Met-Tyr-Gly-Phe-Gly-Gly. The pharmaceutical

compositions of the invention optionally comprise a pharmaceutically

et

acceptable carrier, diluent or excipient.

In one preferred embodiment of the present aspect, the pharmaceutical
composition of the invention comprises an oligopeptide which is a

- pentapeptide having the formula: Tyr-Gly-Phe-Gly-Gly (designated
OGP(10-14)) and a pharmaceutically acceptable carrier.

In another embodiment, the pharmaceutical compbsiﬁon of the invention
comprises an oligopeptide which is a pentapeptide having the formula:
Tyr-Gly-Phe-His-Gly. '

In yet another embodiment, the pharmaceutical composition of the
invention comprises an oligopeptide which is a tetrapeptide having the

formula: Gly-Phe-Gly-Gly and a pharmaceutically acceptable carrier.,



.I'n one preferred enbodi nent of the present aspect, the phar rraceuti.«pqlJANm
conposition of the invention conprises an oligopeptide which is a’

pent apepti de having the formula: Tyr-dy-Phe-A@y-dy (designated

OGP( 10- 14) Wold@1@d1phar maceuti cal |y acceptable carrier. | RCam@L0e00

enbodi nent, the pharmaceutical conposition of the invention conprises an

ol i gopept i ichejs a pentapepti havi ng the formul a; :
CTyr-dy- Ph%géﬁ s-é sk y&%ogﬁ?)#e?ﬁ%ﬁglgﬁﬁn%@?ﬂ ical romposition. of the al
conposi t i dmventioh kempirives ahi dligopeptifel GRSHridinglthe GRARL A8 Wughcd S @
tetrapepti Vi he ~faormulga: GAy-Phe-GAy-Ay and a pharmaceutically
accept abl J%B%T@gﬁlhe?%%%i@@@g a\phaunacerdirallpcrcentgbleocmoerAd i n a
further enpRhMAb, hd®idhas "BGEH G2 pFAEREN t LR.% the J.nventi on
conpri ses an ol igopeptide conprising tRe am% 0 %%fl%&géq%lﬁ&fé’ an
Met - Tyr - G aligeRept@is hayipgdhd fermular AediettTwablyyPheGipidpl e carrier, in
whi ch the nethionine residue is preferably acylated, nanely an
ol i gopepti de having the fornmula: Ac-Met-Tyr-Ady-Phe-Ay-Ay. The -
phar maceutTleal pleonpasiticah @ingositionn\wenthed Ninveniivh epdedidfieg gghancenent of
engr af t ment ,of bone hemat opoi etic_ reconstruction, bone

rrow,transplants,

Marrow r eﬁﬁ&&&ﬁ%ﬁ{}ﬁgﬁﬁﬂgﬁﬁ%@q (gfb%‘? YV trgnsplantp, demadopoieticanot her
enbodi nentretdigstRiBoNRdRMb Slrrdv FEDShhlaeid Oﬁm‘i'&ﬁ—‘?& i 15,0 Ntended for
enhancenment of engraftnent of bo‘ne%n%r rownt ransp aﬁ%&g& %urrle?{t% oi etic
reconst r uct$Bfelldone marrow re- popul ati on and number of circul ating stem
cells, particularly in patient receiving chenotherapy or irradiation. The
ol i gopepti de used in the pharmaceutical composition of the invention '
i ncr eases Intamothereinhodimeni theighanaagatad gempbsitios &if lthe PVeseRLhage. These
| NCa05BLA0P P! Sl Rbhnf L et SrElon ot B A oo gy,

hematopoietic reconstx_:uction, bone marrow re-population and number of

circulating stem cells, particularly in patient receiving chemotherapy or

irradiation.

The oligopeptide used-in the pharmaceutical composition of the invention
increases the circulating multilineage progenitor cells percentage. These
multilineage progenitor cells are the circulating early precursor CD34

positive cells.

Furthermore, the oligopeptide used as a.n effective ingredient in the
pharmaceutical composition of the invention enhances the iﬁmatﬁe cell
and monocyte recovery and selectively increases any one of the BFU-E
and GEMM colony forming units (CFU).

The pharmaceutical composition of the invention is therefore intended for
increasing the number of white blood cells (WBC), circulating
hematopoietic stem cells as well as overall bone marrow '_and blood
cellularity. '



Furthernore, the oligopeptide used as an effective ingredient in tf1@ jan 0
phar maceuti cal conposition of the invention enhances the inmmture cell and
nonocyte recovery and sel ectively increases any one of the BFU-E and GEMM
. colony forWoepaititss (CFU). The pharnmaceutical conpositi eeTaleoomei nventi on
is therefore intended for increasing the nunber of white blood cells

WBC), cireul at]j nma 0i.et. i tem.ceglls as | | overal| bone marrow
<(51nd %)I ood ﬂ(f:e H’ﬁ%ﬁapg P r&‘%gﬁe&\fg ?66@@%@@ @ﬂ@f&%fﬁ%%&?‘@!) In a

_spteci L i ga} isy inteafled Lf;&dsxqrﬁ]ﬂb tihgEiine h{aermrtml %)Izitrﬁﬂti@ﬂ._r‘%‘h% E{g%/&r&%i on ijs t
the acti vi G990t the 26HIGE Riptied BLUECRPPHINGE Cas Figoasies fbpBmmber of
hemat 0poi ehbmatb @R isehlodn BN SARER ARG fﬁﬁ@ h@%&;ﬂ&@i@%@ qrsﬁglgﬁf%%[ grclt 't 3“

upon bone marrow transpl antation and enhancing the overa
bone mar r oWPoRdese dargow dransplantatiopenid éndmincingpilef eerall celiladityrent , t he

phar naceut&gggnec&gpr%w tion of the invention is intended for use in
treating bone marrow transpl anted subjects suffering from hemat ol ogi cal
di sorders, solid tunors, immunol ogical disorders and/or aplastic anem a.

Mor e speci fi cal,l t he hemat ol ogi cgl di sorders may be | ynphonas,
| eukem as, %8&‘*&1 4o 4 ano #&%éﬁﬁpr?ﬂef%%t iapebaflimengier $he
Parti cul arpNarrhi@ubksl epmpbiitiBhabi e HirsehHed FBhibSadBPAIN

myel ofibrosis (IMF). In a second aspect, the present i1nventionrTelates to
the use oftrgating|boge marrewtransplanted sublegtsawffering fofm tHemstnlogiradci d

sequence - - - - Rhe-H s-d -Phe-Gy-dy and
. Met - Tyr - G@/ﬁél{%ﬁgré %ﬁ%t%ﬁgt]#émﬁé%%cé{ Hisprdsys 3“%5%?@3"‘% conposi ti on
i ntended fllorenspavdentint the bagmbdlogieall difordersoneayTBid A¥mphbansp! ant ,

hemat opoi &t i reconstrycti,on, ,.bone marrow re-popul ati on an
P eleu.&emlas, oci’lg(i{ms diseases a_udo myelo%rgliferative discci)rders.

of

Particularly, the myeloproliferative disorder may be idiopathic
myelofibrosis (IMF).

In a second aspect, the present invention relates to the use of an
oligonucleotide comprising any one of the amino acid sequence-
Tyx-Gly-Phe-Gly-Gly,  Tyr-Gly-Phe-His-Gly, Gly-Phe-Gly-Gly  and
Met-Tyr-Gly-Phe-Gly-Gly in the preparation of a pharmaceutical
composition intended for enhancement of engraftment of a bone marrow
trénsplant, hematopoietic reconstruction, bone marrow re-population aﬁd

-stimulating the number of circulating stem célls.

In a specific embodiment the oligonucleotides of the invention are used in
the preparation of a pharmaceutical composition intended for
enhancemegt of engraftment of a bone marrow transplant, liematopoi'etic
reconstruction, bom_a marrow re-population and nu;ﬁber of circulating

stem cells, particularly in patient receiving irradiation or chemotherapy .

According to a preferred embod_jment, the above speciﬁc oligopeptides are

used in the preparation of a pharmaceutical composition for increasing



stimulating the nunber of circulating stemcells. In a specific er@gdjm .
t he ol igonucl eotides of the invention are used in the preparation of a "
pharmaceutical conposition intended for enhancenent of engraftnment of a
-bone marr oWa®4aBpd ant, hemat opoi etic reconstruction, becemmaneow

re-popul ati on and nunber of circulating stemcells, particularly in

patient regeiving.irradiati on, or chegntherapy . According to a preferred
enbodi ment "B hﬁug’(;’(‘?ﬁe ngéaﬂaém& i ¢afes rfiogeniteredeells. « Hbesy epar ati on

of a phar mag@tiihsate aftbt icolls 596 the® GRAR 1 7 03/011313
PCT/ 1 LO1/ 00700 t%gé ngfgaggr of ci rcu(:E atti ng rrultti ?%%%Jéééyggggﬁ%#) cells.
These nul RekivRee’ds. progenitor cells are the circulating early precursor
CD34 positive cells. Furthernore, the oligopeptides used in the
preparation of the pharmaceutical conposition of the invention enhance the
| mmat ur e cButthermormcythe rotigopspitideandssd! et kel YrgaehaBase ofNyheone of the
BFU-E and ,GEMM col .0 form,ng upj.ts (CFY). Accordingly, such oligopeptides
may be use‘?)hqrfpacoﬁélbﬁ%‘b‘ﬁ?%‘lsﬁbqg? &thwg?ﬂﬁ%ﬁﬁ%ﬁe idenigympturesellnt ended for

i ncr easi NOmbhGeye!He8sveR) aMdl sdlectleBP thctEddeSaky/Blhd  of WHLCH -#Qagn
hemat opoi etic stemcells, and/or_ overall bone marrow cellular |dty. Mor e
speci fi cal®EMMcelanyfermingunito(Ges for the use of these ol igopeptides in
the preparation of a pharmaceutical comnposition for supporting bone marrow
transplantation. This effect is due to the activity of the oligopeptides

on i ncr easheegrdinglynusidr obigomdpbites ellag, bacaside it iHeg prégaratigmasOpoi eti ¢

reconstructi on upon _hone narrow tr antatiQn and increasing the

cel lulari t%baﬁpaﬁgﬁﬁc%ﬁoﬁﬂﬁ@q&ma‘ﬂ’a%ﬁ%ﬁw the eepbes of Mhitsr ef erred

embodi mentblodcheelhs €WEBIT), diﬂ&\iﬂﬁdgoﬁeﬁﬁl;o%bﬁe%ict &ew%em,%%]m/%lsm&aﬁl | gopept i des
I C

In the preparation of a_ pharmaceutical conposition I's 1 ntended for
treating S\95f&RaTow cellularity.

More specifically, the invention provides for the use of these oligopeptides
in the preparation of a pharmaceutical composition for supporting bone
mmow transplantation. This effect is due to the activity of the
oligopeptides on increasing the number of stem cells, accelerating the
hematopoietic reconstruction upon bone marrow transplantation and

“increasing the cellularity of bone marrow.

According to another specifically preferred embodiment, the prese;,nt
invention relates to.the use of said oligopeptides in the preparation of a
pharmaceutical composition which is intended for treating subjects
suffering from hematological disorders, solid tumors, immunological
~disorders andfor aplastic anemia. More speciﬁcé]l_y,. the hematological
disorders may lymphomas, leukemias,'_ .Hodg.]dn’-s' diseases or
myeloproliferative disorders, particularly idiopathic myelofibrosis IMF).

In a third aspect, the present invention provides a ‘method for
enhancement of engraftment of a. bone marrow transplant, hematopoietic

recopstruction, bone marrow re-population and number of circulating




suffering from hematol ogi cal . disorders, solid tunors, innunologlquJAmsz
. disorders and/or aplastic anem a. Mre specifically, . the hematol ogical
di sorders nmay | homas, | eukem as, Hodgkin's di seases or

nyel oprol i % aa/?ﬁ; 3di sorders, particularly idiopathic nyercfitbrasis (1VB).
In a third aspect, the present invention provides a nethod for enhancenent

~of engraft gRg c&is.m%tﬂg&%@r%fg%gé:&@ rf]’tBiO h@ma.t O%riigé %g aJSr construction,

. bone marrow re-popul ati on an 0 eh06 WO

03/ 011313 POI¢4d hbtredy 90 e feetivecanbsnt orhmu@pwd@ﬁmg%ﬁ&nh%rft ep of
nt of an

admi ni st erj 10 a subject J.n need .thereof, an effective anou

ol i gopept i %‘%aﬁ vhE r%ﬁcﬁlﬁfla‘f%}%“a%ﬁmlw‘?? Sotf fessaibed iagaveforiodithe opoi et i ¢

cel I s as_demmpicittoh abekie invetidh. (e meRBROSE {HeohyBheibl SobfHERLON. ThI S
eferre

met hod of the 'I,nvention may. be used according to a pr enbodi ment

for enhanc®erngfo amyeforrafoembediment fosremhancement ofargphfiment b4rat opoi et i ¢
reconst r U N mPBLBE Bk I8 on_and, nunber .of circulating stem
cells in a pat inént_ recel \??lr%lt’ ?}e?%gl %q‘lg%cnr}g?o%sﬁ%%?ﬁerbz?ﬂ?.mﬂé%‘f ding to a
speci fi c eredotinietion endrhimbasgfaitcnldthey steweedllsan £ BhELESrdcGivid Met hod of

treating g,.sufi ffering froma hematol ogi cal disorder; solid tunor,
I mmunol ogi caqﬁ ‘?@%Pﬁe e%?thﬁg?%\yst I c anem a. The nethod of the invention

conprises adm nistering to the subject a therapeutically effective anount

of an oligppept.ide having stimul atory activity on production of

hemat opoi e@‘IPCE?P%EFI%Q aa?eﬂ‘%'gcﬁniﬂtf@élm%b‘?fé,hlﬁﬁlsmﬁt, 4he inweasionirelnteconpri si ng t he
sane. | n angidiBéd SPasddtiny & ReHERA erih i n.be used in support of
“the treatment of the sugjfgect. b?/é(:'boneernl%grfgc\’/vrﬁrﬁ g%%ﬁ?%ﬂ?&% glﬁ?]%l%’re

speci fi calsPhid tuporh dmmuriadegical] digorder demplastic deerhMnTINE @Sthod GuUKeN as,

Hodgki n' s {flL S . Ii'!f.gr tive,di,sorders rticularl i di opat hic
nye|gof i br (_fjg!? ?ﬁ?ﬁgﬁ cg%ﬁh%gé % %ermg t6 the su ject ap%herapeutica.lli/r P
effective amount of an oligopeptide having stimulatory activity on
production of hematopoietic cells as described above, or of a composition

comprising the same.

In another specific embodiment, this method can be used in support of

the treatment of the subject by bone marrow transplantation.

More specifically, the hematological disorders may be lymphomas

leukemias, Hodgkin’s disease or myeloproliferative disorders, particularly
1diopathic myelofibrosis (IMF). _ '

A preferred embodiment relates to a method for enhancing the number of
bematopoietic stem/progenitor cells. Acéording to the invention, this
method comprises the steps of exposing these cells to an effective amount
of an oligopeptide having stinililatorj activity on production of
bematopoietic cells as described above, or to a composition ooniprising the
same. ' '
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A preferred enbodinent relates to a nmethod for enhancing the ”U”be'!]70jANm
hemat opoi eti ¢ stem progenitor cells. "According to the invention, this
nmet hod conprises the steps of exposing these cells to an effective anpount

of an ol i gopep¥IE-3havi ng stinmulatory activity on productp@inefoere
hemat opoi etic cells as descri bed above, or to a conposition conprising the
same. 10 fpf ‘i]AN?Fé’ﬁ?Oa:rﬁ \O 93/ 0@1113 3 PCT/1L01/00700 In a specifically
preferred ensodr St PREIGRER ¢ S pit, the anethod dfsthei intveneied ifor
enhanci ng idtenfédfirfeahahtiap tRb nFdiFd i td ells. In one specifically

2 SR DRI d oadiesiee ol

preferred enbodi nent, the cells are 1 n cel * the nethod may be
used ex vivo or in vitro. Alternatively, the nethod of the invention may be

used as anyh Bn¥ic¥&kifi . tpent, preferably of mammal s,
particul arly ﬁun%nsl. Thg t?egg‘?ée%'ggﬁ e, a’é’% i seff pelturdadn or is
suscept i bl the methigomenbedsedkooiboeelik viseyel s, whi ch may be caused by

chenot herapy, irradiation therapy, or bone marrow transpl antation therapy.
In yet another preferred enbodi nent, the invention relates to a nethod for

in vitro oAltexnativedy, réhie hatHydn k i henpt opoi eti ¢ stem cells
present in a bl oovgg,sarrpl e. Thigfﬁ‘é%jr?%rgngigﬁpa@gggg P& 88198y ' p&YS pher al

bl ood cel IBethadititrratimenhpreferpbly, of emarnmhis) gattindgiphagamd of  cel | s
expressing the CD34 antigen, cluttering the enriched bl ood progenitor
cells under suitable conditions, and treating said cells with an

ol i gopept ile traetedgpubicchis ateowho suffensiftam 0k ﬁ%@@éﬁ{ibgwooﬁe{}g 31,0poi eti ¢
it e sane. In vivo

cells as gqg i ve,or With a conpagsition conprisihg _
. treat ment a@cg{)rcgﬁ%% Fkich Roay, he, faysed Jbe chewotharaphoikrhdintione- popul ati ng
bl ood cel therapyaornboasmarrbii &aﬂ@élﬁﬁﬁ’atﬁﬂ%‘é}a}ﬁi the steps of administering
to said manmal a therapeutically effective punt of an ol i gopepti de

havi ng stinmulatory activity on henatopoietic cells as
In yet another preferred embodiment, the invention relates to a method

for in vitrp or ex vivo maintaining and/or expanding hematopoietic stem
cells present m a blood sample. This method comprises isolating
peripheral blood cells from the blood sample, enriching blood progenitor
cells expressing the CD34 antigen, cluttering the enriéhed blood |
progenitor cells under suitable conditions, and treating said cells with an
oligopeptide having stimulatory activity on production of hematopoietic

cells as described above or with a composition comprising the same

In vivo treatment according to the invention relates to a method for
re-populgting blood cells in a mammal. This method comprises thé steps
of gdmjnistering to said mammal a therapeutically effective amount of an
oligopeptide having stimulatory activity on hematopoietic cells as
described above, or of a composition comprising the -same, These

hematopoietic cells may be erythroid, myeloid or lymphoid cells.
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descri bed above, or of a conposition conprising the same. These 7.JAN 2008
hemat opoi etic cells may be erythroid, nmyeloid or |ynphoid cells. 11 1 A/“&Qﬂm
200c WO 03/011313 PCT/1L01/ 00700 Brief Description of the Figures Fig. 1 -

A dose depev@eitiiygsfect of pretreatment with sOGP(10-14) gyt fuordoOt @
nunber of fenoral marrow cells in mce after conbined ablative

r adi ot her /.B OGP(10-14) at .the indicated dose was daily injected :
subcut ane PSCIPPH'EQISOEfct elfigures7 BL nmice. On day 8 after the onset

of OGP(10- ﬁ.4é 1tre ;96 mgp rf\gpre subj ected to 900 Rad X-ray

i rradiation,>fol ow%sda At reHGe l&’eﬁﬂﬁ"ﬁﬁ"étwfé’@ iSO A6 0-1dbors yheenei ¢

unsel ect edobeinRumEber Bf femb&zsmagfbwi%m%‘%n%i&f aftde o "éﬁ‘é‘&do‘]iﬁlt{ eat ment the
W Wa 0

mce were s;acrlflced and the fenoral bone marro "W o phosphat e
buf f ered G efdergpy/&Mal e cell suspension was prepared by drawi ng the

preparat i aded, syr.i edles. Cell counts were
carried O&PG?SY(%&Q g%%gﬁgdﬁ%%v 8%?,3% ¥ gg S@E?f‘@ﬁnﬁ?’r@bﬁ)ﬁ@te buf f er ed
sal i ne onl}2 da}fht(afainder@lﬁhBL zﬁEeobhadayes atf@r&he'o%@éttoﬁ@@@ F per
condi tion... ébttt)rllor vi.ations: % HD 2) Marr C ( marrowc ‘? D (day),
mu  (mousey’ prer‘%‘ﬁ TS SYRIR SERIRFiS o S0 rﬁﬁf’(&nammatﬁmmp &vﬂtbvxced] lu

(cel I ul ar ibyyintrdvegous 2nGnistatoh 16t l:b‘ﬂ)syﬁééﬁﬂi!: SN %ggg%g%{ gount s in dose

and tinme dﬁgegdd;g manper in m ce undéergol ng chenmoab
hemat opoi &8 P @el‘@ﬂefrﬂfd@eaﬁmegmthgnﬁﬁegmeamﬂwdanwbj ected to

chenabl athe muﬁalngorﬁamw @ / | nj ect ed
i ntraper i tone?il Iﬁ days‘cbg'P gﬁ‘é{a gg%én%f Beoéﬂlg% g‘gfgqﬁ d&91ineah 10- 14) was
. di ssol ved single seBsuspension emsfpyeparefdnt deswingrhe Grépadatioh dobsed)ndi cated
doses or vehi c was adm pistered subcutaneously in the nape
daily fr O\rﬁ\nﬂ%(gsr tlﬂfélu%h g(raﬁeci yru)xge neediles (ﬂlalls counts were carried out mya g
hemocytometer. C - control mice given phosphate buffered saline only.
Data are mean + SE obtained in at least seven mice per condition.
Abbreviations: Fem (femoral), Marr C (marrow cells), D (day), mou
(mouse), premed (premedication) stimu (stimulation) and cellu

(cellularity).

Figs. 2A-C - OGP(10-14) stimulates blood cell counts in dose and time
dependent manner in mice undergoing chemoablation of hematopoietic
tissues

Male ICR mice weighing 25 gm each were subjected to chemoablation
using cyclophpsphamide (CFA), 5 mg/mouse, injected intraperitoneally on
days O and 1, one injection each day. OGP(10-14) was dissolved in “sterile
water for injection” and 0.1 ml of the indicated doses or water only
(vehicle) was administered subcutaneously in the nape daily from day -7
to day -1 and from day +2 to day +8. Data are mean * SD obtained in 20
animals per condition. *: sxgmﬁcant over CFA+vehicle, p<0.05; **:
s1gmﬁcant over 1 nmol OGP(10- 14) group, p<0 05 '

Fig. 2A shows total white blood cell counts.

Fig. 2B shows total monocytes counts.

Fig. 2C shows total immature cells counts.
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to day -1 and fromday +2 to day +8. Data are nean f SD obt ai ned i,in 729AN 2006
animal s per condition. *: significant over CFA+vehicle, p<0.05; : e
significant over 1 nnol OGP(10-14) group, p<0.05. Fig. 2A shows total white

bl ood cel | W03 Fig. 2B shows total nonocytes counts.perilgio é,g shows
total immature cells counts. 12 1 7 JAN 2 WD 03/ 011313 PCT/|L01/ 00700

Abbr evi at i Qﬁ: cont (control, untreated), veh (vehicle), ce (cell), T (time-
- days) Fié. rgviations{ qqnt (e9ntzel; ypirepted),t ved (vehisly), of (cell),(Miltahbng doubl e
positive ER34+/ Sca-1+ in mce undergoing chenoabl ati on of hernatopoietic
tissues Mal'e"ICR m ce weighing 25 gm each were subjected to chenoabl ati on
usi ng cycl ophospham de (CFA), 5 ng/nouse, injected intraperitoneally on

days 0 : | 5, BCH . OoP(10-14 di ssolved in "steril

e or t or g 40T PAHIEE) 8Emiefe Y wusmbener srint sl povere this

sol uti on aCDRat/Scadr# i rﬁﬂ@hlrfdeeéoim@Sh@z@é’&'w&ﬁ&r%f;ﬁi?ﬁ&%ﬁ!ﬂe?ig%Q%F_ny in the
ay +3.

nape daily fro ay.-7 to day -1 and from day + 0 abl at ed
mce t rea%i\gﬁi"v\ﬁﬂ mise VeiehnE gP g c3chivens gihjected tto ck@nmabladidnas positive

ol e i At mapRnlanSOe) BB, ST, 9 SPLye)

obtained in 33 ani mal's per condi'tion: ons*v
- days), *daysiOgmd 1,conetinipebion e@ElAdupOGPE 0- pYGraxldiskilged iflAt&ile Ef f ect of

OGP(10- 14 .0 ex,Vvi:vo colony.- formng units derived from
bon(e mar r)ﬁ%?%%egl}%j el mgmoyﬁ’ér‘f%lﬁﬁt&? h acﬂdrnﬁégﬂ]oﬁ%ﬂ?@ﬁi c tissues
Mal e | CR mbhetionesrgwatyy iy dueleialel vl RinsintitaeHafbeRt£60090hakb 0N USi Ng

cycl ophosphani '(fBCFA)’ 5 gg/ nouse, jnjected intraperitoneally on days O
~and 1, on&3Pfj i da¥ 57 48 ey odrmdofram dagat?  dasot-§egFAmblatedril e wat er
for inj ecma trédted GRith "¢/ UIL/OCORLICQLESHE | 1P 80 YoledMg0derbdd S

positive reference. Data are mean * SD (error bars were too small to be

displayed) obtained in 33 animals per condition.
Abbreviations: veh (vehicle), T (time — -days), *: significant over
CFA-+vehicle, p<0.01.

Figs. 4A-C - Effect of OGP(10-14) treatment regimen on ex uvivo colony
forming units derived from bone marrow of mice subjected to
chemoablation of hematopoietic tissues

Male ICR mice weighing 25 gm each were subjected to chemoablation
using cyclophosphamide (CFA), 5 mg/mouse, injected intraperitoneally on
days 0 and 1, one injection each day. OGP(10-14) was dissolved in “sterile
water for injection’_’ at 100 nmol/ml concentration and 0.1 ml of this
solution or water only (vehicle) was administered subcutaneoﬁsly.irll the
nape daily for the indicated period(s). Bone marrow was harvested on day
9 and analyzed for colony forming units. Data are meéxri:!:SD obtained in
10 animals per condition. '

Fig. 4A shows CFU-GM.

Fig. 4B shows CFU-GEMM.

Fig. 4C shows BFU.E.

Abbreviations: Colo/di (colonies/dish), Veh (vehicle),
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solution or water only (vehicle) was adm ni stered subcut aneously i,gr?t{;lfﬁ 2008

nape daily for the indicated period(s). Bone marrow was harvested ay Gt«g
and anal yzed for colony formng units. Data are nmeantSD obtained in 10

ani nal s pewaeondisis on. Fig. 4A shows CFU-GM  Fig. 4B shewgilhldhfeeWM  Fi g.

4C shows BFU-E. Abbreviations: Colo/di (colonies/dish), Veh (vehicle). 13

17 JAN 2 WD 03/011313 PCT/ 11141/ 00700 Figs. 5A-B - M crophot ography of bone-
mar r ow bi opsy Fig. 5A presents photom crographs of two parts of bone marrow

speci men f Qi QPatd ¢ lofi brosis (I M= tient cultured ex vivo for
14 days ir#%]éhgﬁgeﬁ%fr% O%eﬂ&fag’o.neﬂf‘_ﬁr’?og'gﬁﬁ?@’sents phot omi crogr aphs of
two parts K. boAe presenesV pheRaitroprdphmof divaPaidres rofehehé Prasio, (| MF)
patient cultured ex vivo for 14 days in the presence of 10-8 M OGP(10-14).

Not e i ncr SREEIE fomy iHepatyc myglofihsesisnéMEL petieridewltwiedoapyive far) . Fi gs.

6A-B - M grophaliadhaRbetle FOEPARLIHW bi opsy Fig. 6A presents
phot om cr%r aphs of reticulumstalined sections from two parts of bone

mar row spdtignedBf maesends opketomisrpetaphisbodstive (palvkd ofphbvhentacromt ur ed ex

vivo for kNt en OP(40=:14)... Fiq.,, 6B.present.s

phot oni cr %é?%%ﬁ% or g@?@ﬁculrﬁggltogﬁlfbﬁ%%s g@gﬂl B%tée‘?tr ‘gm.‘“tew"p‘éﬂ’? téF"rof bone
mar r ow spddi deym ifrthepirdierea tof 40 OGP E00SH) SNéteN)reagdd oD Hekdiyt ur ed ex
vivo for 14 days in the Eregtgggﬁ) o{) 10-8 M OGP(10-14). Note normnal
appear ancénﬁpeéﬁg(“l Uifred @9ddhe. Fig. 7 - Regression, analysis in
| M Regression analysis in idiopatic nyelofibrosis (I M) patients between

- henogl obin level and ex vivo ratio of hematopoietic cells nunber in
-OGP( | 0- 14 Figscbddd - dlierophataszapietofipaeimemew((Biom@yr at i 0), suggesting a

Fig. 6A presents photomicrographs of reticulum stained sections from
two parts of bone marrow specimen from idiopatic myeiofibrosis (IMF)
patient cultured ex vivo for 14 days in the absence of OGP(10-14).

Fig. 6B presents photomicrographs of reticulum stained sections from
two parts of bone marrow specimen from idiopatic myelofibrosis (IMF)
patient cultured ex vivo for 14 days in the presence of 10-8 M OGP(10-14).
Note normal appearance of OGP(10-14) treated ﬁssue. |

Fig. 7 - Regression analysis in IMF

Regression analysis in idiopatic myelofibrosis ‘(IMF) patients between
‘hemoglobin level and ex vivo ratio of hematopoietic cells number in
OGP(10-14) treated over untreated specimens (T/C ratio), suggesting a
direct relationship between the severity of IMF and effect of OGP(10-14).
Abbreviations: Hem(hemoglobin), Hemato(hematopoietic), rat(ratio), cellu
(cellularity).

Detailed Description of the Invention

A number of methods of the arts of cell biology and peptide chemistry are
not detailed herein, being well known to the person of skill in the art.
Such methods include peptide synii:hesis' and structural analysis,
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direct relationship between the severity of I MF and effect of OGD(*%%‘@?O(E
Abbr evi ati ons: Hen{ henogl obin), Hemato(henatopoietic), rat(ratio), cellu
(cellularity). Detailed Description of the Invention A nunmber of nethods of
the arts owaeldiids ol ogy and peptide chenmistry are not aetraiLdi@doberein,
being well known to the person of skill in the art. Such nethods, include
peptide synthesis apd structural analysis, 14 1 7 JAN 2W WD 03/011313

PCT/ | LO1/ Wtéﬁlfqegrcéﬁﬂsalce]ié‘ﬂm&%@rﬁ; seg; SPIOnE SPRPINg 2558V s col ony

form ng 3333y, 1®%hookdBedctibing JEoH BRMGHS3ES 6ld, wigeatPRotIRIbadS are e. g.,
Current Protocols In Irrrrunol-?q%y), JTCOhtlpl an et al. (eds), John Wley & Sons.
8), Jo

Inc., Nevnvmuinpldgy, CalighnSttavia Hely ¥obens- Ing, NewnYorkoN¥ Phase
Peptide S i ' i . f | 21-175 (1984).
Those. putfibaTPBaL T =R CPBR 00 e Sofi s rorllde BPnerbcl® LEO0H o

Furt her NP Rrcdd ChRHIRAICRf Rbéktuny | 10gippall-1725 (Woisd)) eBhae epubdicatibneach i nst ance

described herein in detail, as they.are well_ known_to.the person of skill
in the arate FETPYRIESRHIGIHER, Fa??%’?ﬁy&}yer‘ifgﬁa‘cﬁemwrmegﬁ?(%) -

0st epgen'ﬁuﬁbeiﬂ%b iﬂﬁi%%idaﬁ'%éﬁﬁq@ﬂ%( 89t in OFheREeME disembéd pol ypepti de
bi nding protein(s). s - Synthetic OGP. WBC - (white blood cells). PBL
- (peri pHeein bi defdjl, as dex-are wedl lprves phthe ppayon g Bamartoar r ow
transplantation). |IM - (idiopatic myelofibrosis). Several cellular or

sol ubl e agents could be responsible for the interaction between bone and
bone mar roke €dldwing hhbreviationsact used bewis: t 0 be essential for the

regul ation _of comm tnent, oliferation, and differentiation of
hemat opoi Qﬁ%és)s‘t QskeogRBIC sro L pelgPe até‘:'lqc%gs

OGPBP(s) - osteogenic growth polypeptide binding protein(s).
sOGP - Synthetic OGP. '
WRBC - (white blood cells).
PBL - (peripheral blood).
CFA- (cyclophosphamide).
BMT - (bone marrow transplantation).
' - IMF - (idiopatic myelofibrosis).

Several cellular or soluble agents could be respohsible for the interaction
between bone and bone marrow cells. This interaction seems to be
essential for the regulation of commitment, proliferation, and

differentiation of hematopoietic stem and progenitor cells.

oGP incre;alses osteogenesis and bone marrow cellularity [Green’be_rg, Z., et
al., ibid. (1993); Gurevitch, O., et al., ibid. (1996)]. Moreover, OGP is a
potent mitogen for 6s_teoblastic and fibroblastic cells and bone marrow
‘stromal cells [Greenb_erg; Z., etal., dJ. Cellular__Bioch_em, 65:359-367 (1997);
Robinson, D., et af, J. Bone Min. Res., 10:690-696 (1995)]. | -

In an osteoblastic cell line, it has recently been reported that OGP

activates mitogen-activated protein kinase via a pertussis toxin-sensitive
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OGP increases osteogenesis and bone marrow cellularity [ G eenberg,§% W‘““ZOD&
al., ibid. (1993); Qurevitch, 0., et at., ibid. (1996)]. Mreover, OGP is
potent mtogen for osteoblastic and fibroblastic cells and bone_marrow

stromal ceWP93PBenberg, Z., et al., J. OeI lular. Bi och”e‘?ﬁ’u‘0 /00760
65: 359- 367. (1997); Robinson, D., et at, J. Bone Mn. Res., 10:690-696

(135:5)1 L e myeeogell Sl Llpee 1y PRHERETHA oo o0 <o

acti Vira a pertussis
tOXl n- Sen%bhtéﬁféplﬁlelOGE(AN-lZQOQndI\Q}@BdfGEeliﬁBhMebhOQA@@m& thatr ot ei n.

These actl)ov(géé%s%%&%eﬁ;ﬁ 0 Eﬁe‘% stri be@'%@@gg ierm b%ﬂé@giptlde
OGP(10- 14 e 1oapv t vt is the
bi oactive d@f‘gcph Cg:‘ulé %@bext{-emeﬁtmt%&'estui%biﬂjwe%%g)ﬂosmbg'?( 3fhp14) could be

extrerrely Interesting in view of a possible in, vivo utilization,
consi der i mjpliﬂaetoabsmméeMg ithenaheapeeiof |1m)mmep@xﬁywm® tewiclty h8 rel ative

sinmplicit pr.od | revi ous studies
have dem)%g? Feé]ta ge SI‘%PHCIH h%}?f)@@c?%%aqllﬁn}})a{e%@ﬁ ns o% i)gf?qdepto 10 nnol OGP
for 2 weeks in norrmal mce, the peptide i nduced an increase greater than
50%in the VBC coun pr oxij 4 % ancenent. of rall bone
mar r ow celHrayious sy ‘ﬁ’@&’é\)’??‘%ﬁm“ﬁt‘% fa@ysc(fg:gg figns ‘#ﬁ%iproport i on
~of differgptypellolt oS MRS Wlksdin! R628hIbMideD Ghe l5RBdRPRGuCcHNLEN SUGgests a

mul tilineage activity on hematopoiesis. Interestingly, in the experinment
descri bed ihaessa gredter thae\id% iip|the IBBEs¢ounts mdc@mpmmartelsfa@@%m stration

of CFA (Cén:b hos gfa ogggqﬂac %&xﬁir?&@ecg%lﬁg%%tgﬁ %ﬂ%b?ecgv&r ed faster

- than thos o and w étOX|C|ty at the
enpl oyed dbﬁie,s(l%b)]s‘l‘he prﬁpofrtmﬁbf dﬁﬁemﬂ: ceﬂetypesewemhot altemﬂlbgrtheel ates to a
phar maceut i cal o] tion conpris as an effective ed| ent at | east
one oli g ed’g {@%’F gSEEeRR At 385 ROV ¢ \ﬁﬁ c?t“f Bh of
hemat opoi ghidresh 1§r, upﬂﬂzf @i@biﬁeﬂ%%‘adiﬂ)eﬁf&r@iﬂ aﬁcea@mrslewsﬁa
‘Tyr-d y-Phe-Qd y- Tyr-Gy-Phe-H s-Gy y- Phe-@d

induced by the admmlstratmn of CFA (cyclophosphamJ.d }; mlce treated
by OGP(10-14) recovered faster than those. injected with placebo and
without any valuable toxicity at the employed doses.

Thus, in a first aspect the present invention relates to a pharmaceutical
composition comprising as an effective ingredient at least ome
oligopeptide having stimulatory activily on the production of
hematopoietic cells, preferably having the amino acid sequences
Tyr-Gly-Phe-Gly-Gly,  Tyr-Gly-Phe-His-Gly, ~ Gly-Phe-Gly-Gly  or
Met-Tyr-Gly-Phe-Gly-Gly, also denoted by SEQ ID NOs:1, 2, 3, and 4,

respectively, and a pharmaceutically acceptable carrier.

The process of blood cell formation whereby red 'a_nd white blood cells are
- replaced through the division of cells located in the bone marraw is called

hematopoiesis. For review of hematopoiesis see Dexter and Spooncer

[Ann. Rev. Cell Biol., 3:423-441 (1987)].
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Met-Tyr-A y-Phe-@y-Ay, also denoted by SEQ ID NGs: 1, 2, 3, and 44 4 jaN 2005
respectively, and a pharnaceutically acceptable carrier. The proce‘! of

bl ood cell formation whereby red and white blood cells are replaced

t hrough t hwodiswasiion of cells |ocated in the bone marrowrCHI@a0é70E

~hemat opoi esis. For review of hematopoi esis see Dexter and Spooncer [Ann.
Rev. Cell Biol, 3:423-441 (1987)]._16 . 1 7 JAN 2006 WO 03/011313 :
PCT/ | LO1/ (Ve arnanansadidfereniytyaed olhlaed cellspwdicls belongtp distingt celhi ch bel ong
to distin |1 Y [N e+t | s¢ at

di fferent Clgx%ega gg' ggb&%ﬁga%ﬁ%%é, I\}glt%g?eiljﬁl gé?)% 3& seg?lgtr g'ﬁ) ||sa fl zed for

di ff er ent thatatations Mafare bleadngllseareaspyg tinliosl/ foe sliffierent fivadtioad, For 02 and CO2

transport; T and B ocytes are invalved in cell and antipady nedi ated
i mmune ré’g‘ﬁﬁ‘?é]ﬁs?rﬁhé%ggsi IWVOL‘IGQ‘[’é’i P?ng’rg eﬂﬁ’f‘?@&gf rafﬁfgod clotting;
and the gyapHRFleleardNBiviREd ORNAGAS Afd ARiHeapeRdiseadV sRgfi and
accessory cells. Ganul ocytes can be further divided into basophils,

eosi nophi |TesPoRRea: respeetivelss mateleds are rpquirgdyfox Weed: clptting: andothef er r ed
enbodi nment r ' I.ki.on of the

I nvention ggg%rlf)lng%eg %I}eo ﬁ"g"é’%g“%? 3%933\## gﬁ""?@%@%@aﬁgg@ g%s%%rvi ng the
formul a: TPelsGGraphlecdey - @ny basfurthen odizdled yingsBastp iy, leosikvpbilgent apept i de

i s designate 2(10-.14) . t hroughout the present application. In another
‘enbodi rrentlfeut%ﬁoep%aarnr%’g)élﬁtﬁe 1 conposition of the invention conprises an

ol i gopeptide which is a pentapeptide having the fornul a:
Tyr-A@y-Phe-H s-Ay, as denoted by SEQ ID NO 2. In yet another enbodi ment,
. the phar md&e® | P&F otefargefl gymberimenh, o the npresery jasesctanthsl i gopept i de

whi ch is g H.8W RREREA M ntiR4itRA b Ehe G dMiod: coipridelCs % i@@s denoted by
SEQ I'D NO%B. I n anot her enbodi nent ,ethe pi?ar??ac%rﬁét%?c%xg%g %glldtgl on of the

i nvent i on wltishpisi sepentapeptidso papinel theforrhulas ByrHélyaepGidGihansi ng t he
formul a denoted by SEQ ID NO:1. This pentapeptide is designated OGP(10-14)

throughout the present application.

In another embodiment, the pharmaceutical composition of the invention
comprises an oligopeptide which is a pentapeptide having the formula:
Tyr-Gly-Phe-His-Gly, as denoted by SEQ ID NO:2.

In yet another embodiment, the pharmaceutical composition of the
invention comprisés an oligopeptide which is a tetrapeptide having the
formula: Gly-Phe-Gly-Gly, as denoted by SEQ ID NO:3.

In another embodiment, the pharmaceutical composition of the invention
comprises an oligopeptide which is a hexapeptide having the formula
Met-Tyr-Gly-Phe-Gly-Gly, as denoted by SEQ ID NO:4, in which the

methionine residue may be acylated.

The peptidés used as the effective ingredient in the pharmaceutical -
compositions of the invention are synthetically produced by known
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Met-Tyr-dy-Phe-Ay-Ay, as denoted by SEQ ID NO 4, in which the 47 JaN 005
nmet hi oni ne resi due may be acyl ated. The peptides used as the effective

i ngredient in the pharnmaceutical conpositions of the invention are

synt het i caMOy3t@uced by known 17 17 JAN 2006 WO 03/ 011B¢HIHEN09 01/ 00700
organi ¢ chem stry nmethods. Such synthesis is. described, for exanple, in
sai d US Patent. . E rdi - 0. a2y 0r r | npent of the

pr esent as%%c ?%?ﬁ@%t%%g‘}e%g%suﬁ%gl é}'&'i;ﬂn%s})sg}s?zli %ﬁﬁ %g&tﬁg e%%g%t’ir%n S

i nt ended fkaid BSHRuteatot 5,804,6@0gr af t ment of bone marrow transpl ants,

hemat opoi etic reconstruction, bone marrow re-popul ati on and the nunber of
circulating hematopoietic stemcells. According to another enbodi nent, the
phar maceutdealdic®MaPSd t h1fer@bd t BbolidveMt bPNtHeS fressttdadpbay wrhancenent of
engraftnment of bone marrow transplants, henatopoietic reconstruction, bone
marrow r e phepwagentiosl cemposition of e nventien iciptendedgon enheaiEati ¢ stem
cells of agpatien cei yin e gpgggpy | di a] . capacity of

t he hemat 860i 8??(?&%?%% ceo;fl sg?%ypp%w e fotrr ela{dl%f el I(%lﬁ%gto -rgi(;é lction of all
bl ood | i neagrsstihvtioachine inakhedr by-papiiatiomend th¢ maerbetrhod cirstiatingel |
plasticity, that is the production of conmtted progenitors cells which
gener at e S5EatePUels gism E‘? ages, and the stemcell replication in the
undi fferentiated state (self-renewal). The nmechani smregul ating

hemat opoi etic stemcell plasticity and. self-renewal in vivo have been
di fficul t Aceoxihing je aneibae garbodimentihe phagngcenkigalroprosition o thepr esent a

conbi nat i - - | N ]%51%2 ' (=] ' 4B i son, et
tat., Pr OC%?&GECEAJQ&%?%{& &%\ggg%@%% O%Tlfg%??f’%ﬁ%ﬁ% | nportance of
t he hemat apmslanisribeneéopiietin mentndiastione hone smatyows recpopladiogh t he use

fol -t | t t h ietic.cell
Cul ur od. s AR mRBPEEo FPARE SR REEINAE SRl & Bob i | ou

receiving chemotherapy or irradiation.

The capacity of the hematopoietic stem cells to provide for the lifelong
production of all blood lineages is accomplished by a balance between the
stem cell plasticity, that is the production of committed progenitors cells’
which generate specific blood lineages, and the stem cell replication in
the undifferentiated state (self-renewal). The mechanism regulating
hematopoietic steni cell plasticity and _self-reﬁewal in vivo have been
difficult to define. However, the major cohtributory factors represent a
combination of cell intrinsic and environmental influences [Morrison, et
al., Proc. Natl. Acad. Sci. USA 92:10302-10306 (1995)]. The importance of
the hematopoietic microenvironment has been established through the
use of long-tenil bone marrow culture systems where hematopoietic cells
cultured on stroma allow for the maintenance of HSCs, albeit at low
frequencies [Fraser, et al., Proc. Natl. Acad. Sci. USA 89 (1992);
Wineman, et al., Blood 81:365-372 (1993)]. -

The demonstration of hematopoietic cell maintenance in culture has led

to efforts to -_idenﬁfy candidate ‘stem ~celll factors. Thé_ role of
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frequencies [Fraser, et al., Proc.. Natl. Acad. Sci. USA 89 (1992); % 7 JAN 2006
W neman, et al., Blood 81:365-372 (1993)]. The denonstration of

henmat opoi etic cell maintenance in culture has led to efforts to identify
candi date YQ®MBA} | factors. The role of 18 1 7 JAN 200STP1($870011313
PCT/1L01/ 00700 hemat opoi etic cytokines in stemcell maintenance has been

st udi ed ' . addi .l - of ri i . i Q. Vi Ccill t ures of
stem cel Fyenﬁg{bgﬁ%g‘%qcog?&bwgéﬁes Q%yéé;ur g%s%‘%g%?gf P%% Hg? o %]iela%u red cells

[ Meunch, directaladditBimoefl Birifdth Fad4v3 to1803piroVulewmn ef séém, celbi d. (1993);
Rebel , et al.

cyt oki nesp%l:lhtio‘gl% 9‘1?‘@’3“% quﬁt%éé%ﬂﬁg%%?ﬁ%@hﬁwg’z'ﬁfuﬂpoa%fﬁ ﬁ\ﬂg“ﬂ"*@%%ﬁ lay- acting’

proliferati oBlal ¥R3453-SATINMHOB Wihegeni d L., cil| 6.988); Retebnawir ent |y
al | owi ng nmai ntenance but not expansion, of cells capable of long-term

mul ti | i neBlpedr&sbatilae (9941 Most ehkhe knowy jearlyracting] gggkipes sash 3169- 3172
(1993); My t%rg ﬁ?éﬂg;ﬁ@ m.aﬂgvfgééﬂlﬁid% $0°k bInolifhPatddil oft Bforé 1995) ] -

Wiile these data indicate that the cells plasticity and repopul ating
functi on coaymiiged pesgmited cBls wiylechhmerrenidntabiowing meenteplaceibut t hat

pronote self-renewal o ese | uri;pot ent cel,l.s renai n unknown. The

pol ypept i B GRSt ?f{ac%ﬁa?%é’g%tof éngg-ge Ir?p(%‘fl PRI *PRRPUW AR Kti on  has

been shomemﬁeacwﬁmﬁme,l B@clrdaema@axsmss-enm L(llmﬂ)lrllg»{mléﬁ-SieEne@ge |

progenitor cells. These nultilineage_ progenitqr. c s.are the circulating

early preand Soryepna. giss Cells YA{545¢ (PRY- ﬁ&#&ﬁ%a%dmwﬁ? inmtive

mat ure h I Sy ] i tid nging to a
elé%ttﬁtfsh% d%?%sﬁ;élgétg&%'y tl @'rep&Rllafing :ﬂn&ﬁ)fn Hey l%e{ pRshefvddEhy!

¢l ass of el r ~expression of a ce surface antigen

desi gnat egytoki%. tiphbments cihlesmolgeulps thadf promate tselfarenemwald gfodiese ve cell's. In

t he nouse,, an ear,| y,subcl ass of e CD34 positive hematopiotic cells are
the doubl RS ?’ﬁ/‘éu&ﬁ%%c' na% %‘% Is. The anal ogous Sea-1 cell surface

antigen in the human is Fl k2. Therefore,
The polypeptide used in the pharmaceutical composition of the invention
has been shown to increase the percenfage of circulating multilineage
progenitor cells. These multilineage progenitor cells are the circulating

early precursor CD34 positive cells.

In the human and mouse, primitive mature hematopoietic progenitor
cells can be identified a belonging to a class of cells 'deﬁned by their
expression of a cell surface antigen designated CD34. These cells may be
.r'eferred.to as CD34 positive cells. In the mouse, an early subclass of the
CD34 positive hematopiotic cells are the double positive CD34* /Sca* cells.
The analogous Sca-1 cell surface antigen in the human is F1k2. Therefore,
human CD34/F1k2 double positive cells are considered equivalent to the
mouse double positive CD34/Sca-1 cells.

Human hematopoietic progenitor cells which express the CD34 a_ntigén
and/or the Flk 2 receptor are referred to herein as “primitive progenitor
cells.” By contrast, hematopiotic cells: which do not express either the

CD34 antigen or the flk2 receptoi: are referred to as “mature progenitor
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human CD34/Fl k2 doubl e positive cells are considered equival ent togthgan 2006
nouse doubl e positive CD34/ Sca-i cells. Human hemat opoi etic progenitor
cells which express the CD34 antigen and/or the Flk 2 receptor are
referred twolh&omadrs as "prinmitive progenitor cells." By RCFHILOHENT00

hemat opi otic cells which do not express either the CD34 antigen or the

11k2 receptor are referred to as "mature grogenit_o_r .19 1 7 JAN 2006 WO
03/ 011313célzT) Mberefonz 05 prafexyed ephodinente the mplidmenge Pregmdidrnent the

mul tilinea ragenit ok .. |49t d RB1EASiddv LB U SOr
CD34/ Fl kZC%'gsu%iee ﬁoc |ctu|§8\7tér?§%+r?ys§{eggltsgge 4gre| ndo'ﬁ pérag%én}’t ct)ar cell" refers
to any somatic cell, which has the capacity to generate fully

differentiated, functional progeny di fferent.i aty,on, a r,oliferation.
Progeni t ofAsciseldarpia ua’é’gﬁ?’gg%gﬁﬁ]df’@'ls 9 an aﬁ?aklf‘ &8 eWBJrC_ﬂj}agatﬁ’esyst em

i ncl udi ng ., ik not, | pohdatk t QullyP! @oErenttREdE, fulikeGi6hsl HidgBay Jby, bone,

ki dney, liver, "pancreas, thynus, and the like. Progenitor cells are

di sti ngui diffarehtiotiondphd cpxotifération. Fapgenitor,\pells, inglpde JRIOEPRIEPTSS t hose

cells whi¢ch may og. no Vi . ol <0 ;4 t {.6€e.,
sel f-repl %@gf éybti]'tggs%ioé h&ﬁ?’g sgﬁ%ggeﬁ?%%ﬁ%tgn?ﬁa%gf@il??%(}’ent lation to
a di f f er emrwghusd@eskingdgut, honepkidpéy sivirpganeteas,cinydius, @and. thkbr eover ,

progenitor_cells are further distinguished ftom abnor » Gl g such as
cancer cel¥sg; é%%?é’&‘foélqegzlslaéﬁ Wfl ToRnh CEnTe ﬁ%?e%fgeﬁfﬁt'e ck

(sel f-repligFeBheBUls VHbsscelisnehioh Iaytornaty fuvtthwese thb tdmkitptioat e, despite
appearing to be immture or undifferentiated. Pio enitorsn@rr%defi ned by

~their progeeliferategie. gredneprbedtee brhiagh a5e wable Iy vrdergo geni t or
cells (Gv Ltferent | atygr u gl r FS[ealPrimtive

eryt hr oi dd%%a%)sefl% fglrorgn Eg én?&ér%iglﬁ-@%) w%??%%%én%%@i% er %hroi d

col ony- f ocohdigionsi MoxeOFet, Brogkmitdr ¢illse are Surthey distinguished tihemcyt es.

Simlarly, the - CFU, MW CFU, Eqs- CEU .and ,Bas- CFU progeniiors are able
to differ éhf‘?%f?g{e ?Cﬁﬁg %’r’éﬁgﬂ%ﬂ%‘é‘?t %eg,ﬁ’ eﬁ?%ﬁ@?’()clﬂﬁees?m %‘;Sc)p glé:ie‘, eosi nophl s
and basophibiSrerdi@sPeeifinglivate) but which generally do mnot further

differentiate, despite appearing to be immature or undifferentiated.

Progenitors are defined by their progeny, e.g., granulocyte/macrophage'
colony-forming progenitor cells (GM-CFU) differentiate into neutrophils
or macrophages; primitive erythroid blast-forx__njng units (BFU-E)
differentiate into erythroid colony-forming units (CFU-E) which give rise
to mature erythrocytes. Similarly, the Meg-CFU, GEMM-CFU, Eos-CFU
and Bas-CFU progenitors are able to differentiate into megakaryocytes,
gra.nul'oc&tes, macrophage, eosinophls and basophils, respectively.

Various other hematopoitic progenitors have been charact;erized. For
example, hematopoietic progenitor cells ix_mlude those cells, which are
capable of successive cycles of differentiating and proliferating to yield up
to eight different mature hematopoietic cells lineages. At the most
primitive or undifferentiated end 6f the hematopictic spectrum,
hematopoietic progenitor cells- includé the hematopietic “stem cells.”

These rare c_el]s, which represent 1 in 10,000 to 1 in 100,000 of ceﬂs in the
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Various other henmatopoitic progenitors have been characterized. Fof7 JAN 2006
~exanpl e, henat opoi etic progenitor cells include those cells, which are
capabl e of successive cycles of differentiating and proliferating to yield
up to ei gWwoddioilBexy ent mature hemat opoi etic cell s |ineageeT/MAImN0ME nDSt
primtive or undifferentiated end of the hematopiotic spectrum

henmat opoi eti c progenitor cells include the hematopietic "stemcells.”

These r ar dode|marrowhpadh hays thegapasity o genayote 1014 matunObloodeellsf cells in

the 20 1 7, . . E@I/ /%37-0 rro each have the.

capacity togjggr%égg?ees\l%%%g%?%ﬁ o‘!81é%3:’% S gobftic(’)or:}aef:e ipﬁgé\t{&é?nand are

r esponsi blevef the &ifiséfaimérpgnisnochheyetdsidy mdihe bone mavew prigaliiyfi@ of an

organi sm They reside in.the hone.marrow primarily in a quiescent state
e s idepch

and may f Gt #Heq 4p 24 gpRY SHEGferLeF Shrongh aarocess |
sel f - r enev@lled AcEREARA Acc@fdﬁkglg,”s&ﬁ]ﬁ&ﬂ‘ﬂn&&ﬁﬁiﬂ%&?%&e&ﬂfm B gee described
as being "omipotent," i.e., both necessary and suffiCient Tor generating

al | types dsscribedas lsing Jomainosents; vgertiothmeeesstry whil cinfficieni fora capaci ty
to generat . gm% I | i t self-renew are
termed "plg%rnlg %)%ttug%fg@ %Icifs#l éﬁ?g%?idgn&g%b%ggﬁg%an%ﬁ%tﬂﬁ%fe5["?abl.ood

| i neages ®agaciynhogesahie niridvodicell fineapss, bnuivhigiotaniot 'seBhenewi gopepti des

used in the inventian ar i n. preserving an f the pr.ogenitors
cells, i n&ﬁ&??f@e%nﬁ’qﬂﬁ‘ﬁ’gﬁnﬁ% i .C@&Hrgf-iu Iﬁ.?v“_%/ep}g‘t‘feﬁ?t aﬁiéﬂj’ém tor cells,
and/ or - omliRAEeNhinP EAIisbHre i ate tdiiePihalfipSRtdes, and particularly
OGP(10-14), denonstrate particular efficacy in preserving hematopoietic

iprogenitor cells. In a further preferred enbodi nent, the oligopeptide used
as an ef f 4a ¥heopefANRLLEN i Pnd BEVERARECLEG, FOIRATHE LAY & (he
I nventi on enhantes”™ the Immature ce monocyte recovery a §%electi vel y
i ncr eases these pragenitorst ¢edlsB] &diagduBEMdnt eiregeypitoo crilsgplunipbent CFU) .
. Exanpl e Bpt%g!gé)ﬁﬂvtocxl‘ecse rs,l gﬁalogxom\@lllﬁf)%tgn SEr%%QPﬁ%r ((:)Jllsheltﬂ%t %gép%%tiﬁeéi ol ony
and particularly OGP(10-14),  demonstrate particular efficacy in

preserving hematopoietic progenitor cells.

In a further preferred embodiment, the oligopeptide used as an effective |
ingredient in the pharmaceutical composition of the invention enhances

the immature cell monocyte recovery and selectively increases any one of

the BFU-E and GEMM colony forming units (CFU).

Example 3 below describes ex vivo assessment of hematopoietic colony
formation derived from OGP(10-14) and control treated mice. The results
indicate an increase of GEMM-CFU and BFU-E in cultures derived from
OGP(10-14)-treated mice compared to the vehicle only control group,
whereas a positive G-CSF control induces a significant increase of
GM-CFU. The increases in colony formation in cultures derived-from
OGP(10-14)' treated mice where apparent only when the -treainhen_t- _began-
seven days prior to chemoablation. Both in vivo and ex vivo results
reached by OGP(10-14) confirm the previously reported multilineage
activity of full-length OGP compared to different cytokines. Diﬁ‘ei;enj:ly to
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formation derived from OGP(10-14) and control treated mce. The repglIAN 2505
I ndi cate an increase of GEMM CFU and BFU-E in cultures derived from '
OGP(10-14)-treated mce conpared to the vehicle only control group,

whereas a POIBOIMEB G CSF control induces a significant iecreaseeoé GV CFU.
The increases in colony formation in cultures derived, from OGP(10-14) '

treated m wher e, ,a rent..onl e he treat ment began seven days prior

to chenoab‘fccgﬂ Sﬁ‘?w‘i%bgﬁgﬁf’ ' gé‘fg}éiﬁ":?%gr@’smtt@, Prec d¥ash Aspd OGP( 10- 14)

confirm t MeiprUgiaousi: 3766 PaRbey, radcginghnpggqncrtagggg\{i%gﬁ%g%- ength OGP
0

conpared to different cytokines.. Differentl WO
03/ 011313 Herrtopgeitisostemsoeailsr ingthevperinheatabblvoti witheuif sauoing fd emi ng, W,
et at., P oaH3be30: 3760 (1993)], sOGP(10-14) increases
t he nurrbe;m%]ce ﬁlﬁtﬂ%%gg?ﬁsgsgpem 831 | s-in the peripheral blood wthout
reducing the bone marrow stemcells conpartnent. The pharnmaceuti cal
conposi ti eof i he | nv§nt I on_may,.t her Fore. be .intended for increasing the
number of Wi R BAASTIE] §°T9\%%$‘?n i PRSI REeRidom enay othsrefore: bet em cel | s,
and over alihtdiahd o rinoramiig!| el bimbled 8f Sk bk ol ehPBES
enbodi nent, the_ copposition of the_invention is intended for Supporting
bone mar r St EHEPeREtRRoMtic step sells, fapdioverall bere martomecedledarityt y of t he
ol igopeptides that increases the nunber of stem cells, accelerates the
hemat opoi etic reconstruction upon bone marrow transplantation and
i ncr eases Inte spedifiedllyr profersed sorbedimentpthe Asmpesition bEghd hvexagR! € 1, the
ol i gopept i f i nvent.ion, have been  found to enhance the-engraftnent
. of bone m@?%tﬁ%dfgﬁﬁlsgﬁpgr%b?%e MAToW, trprsnlantatiopoThis effectdsnst r uct i on.

Bone mar r dwettoahe plctinitsitofehe olighfeptiles Ha®Ihesakatting Aihdrpistly becom ng
t he treatnel'rﬂit) of chojce _in_instances of hematol ogi cal malignancies such as
| yrphonas e ddieripratesythe hematopoptic: tacanplayriden aipen basid mesrewl | d cancers,

in parti Cttedisplantation and increases the cellularity of bone marrow.

As described in Example 1, the oligopeptides of the invention have been
found to enhance the engraftment of bone marrow transplants and to
stimulate hematopoietic reconstruction. Bone marrow transplantation |
(BMT) is progressively and rapidly becoming the treatment of choice in
instances of hematological malignancies such as lymphomas, Hodgkin's
diseases and acute leukemia as well as solid cancers, in particular
melanoma and breast cancer. Recently, BMT is Increasingly be-iné taken
into consideration in treatment of myeloproliferative disorders such as
IMF (idiopathic myelofibrosis). Potentially, with improved methods, BMT
can also be used for treating other catastrophic diseases - AIDS, aplastic -
anemia and autiommune disorders. The aim of all BMT is to répiace the
host hematopoietic stem cells, omnipotent and pluripoi:ent, injured by
chemotherapy, radiation or disease. These stem cells can replicate
repeatedly and differentiate to gi_ve' rise to the whole variety of cells |
_‘present in b:lood namely erythrocytes, platelets and WBC which include
lymphocytes, monoccytes and neutrophils. Resident macroph;clges and

osteoclasts are also derived from hemopoietic-_dmnipotent stem cells. As

22



mel anoma and breast cancer. Recently, BMI is increasingly being taf?WAN%uQ
consideration in treatnment of nyeloproliferative disorders such as | MF '
(i diopathic nyelofibrosis). Potentially, with inproved nethods, BMI can
al'so be us@g 11343 eati ng ot her catastrophic di seases - stic

anem a and aut ?ormune di sorders. The aimof all BMI is t?&:ﬂ?&vg@g@t he host
hemat opoi eti ¢ stemcells, omnipotent and pluripotent, injured by '
chenot her ajhy, stemdiells idifferentidies ¢hee contheit thahivesahb® £ad nicpltoGat e
repeatedly and differenti to give rise. to the whole variety. of cells
present i Wﬂ&?’&&@fm%/mé@%&eﬁf@@ OBTYa‘PIéq]é‘PQ e slevagellen i ncl ude

| ynphocyt es, nonoccytes and neutrophils. Resident macrophages and

osteocl asts are al so derived from henppoietic omipotent stemcells. As 22
117 JAN 200ereforeszr@ending tpamathen specibeplivhprefersad catbodidient.etlent i at e, t hey

commi t thmv e . L C Il neage uyntil they can

formonly onehta:%ﬁ ﬁ%{leﬁoﬁgg’g’%e0?:2??5@9%%#%%5‘%% accor gt E\‘ﬁeatt’dlganot her

speci f i calblopepmedreow etraanbladiere rdubjdche syffeaingadeuh | & ahem@Flogical on of the

i nvention be u: i n treating .bgn rrow transpl ant ed subjects

suffering cﬁ?%ﬂ?& W@ﬁg?’ﬂotfg F’BB*“@‘?@@O‘@F&E%PF &piac?ﬁ’ﬁr?n‘?% H@‘P’@gi cal

di sorder @pesificaliy, thednanimloghdl alisciAer nfdyCBs laylynifonhe "Bbabagdiscal di sorder

may be a |ynphoma, Hodgkin's disease or_ acute | eukem a and

nyel oprol i i AFeacite 8@@@191%%%4 imexaleproliferative gisorder, mpatiotlaplyosi s (1 MF) .

I'n | MF-boRgipamib hiRMDbss BWel)yes to a progressive failure, whereas

ect opi ¢ henopoi esi s devel ops and i ncreases. Pathol ogical calcification of

- fibrosis and structural alterations of trabecul ar bone may be responsible

“for an abiolgg? T rg}lg%iréleo.defici% of, ost eobl ast s ft%glcrete factors and
thus,  at [Peld Bans Patbionoiel, stblsed thof mREPRIsa: PO BoNESFH ow

functi on. ettopi¢ hembpsiesieskwblopd and mxedebe PathslbRADkxlcHi@gG8atoft hat t he

OGP(10-14).. can increase aﬁp}g hemat oppi efic_cell density of bone marrow in

cul tured BhspRss png it ersl alieratpng ok frabecadas hansumaydgi xeppergiblen such a

short for an absolute or relative deficit of osteoblasts secreted factors and thus,

‘at least partially responsible for the impaired bone marrow function.

The results described in Example 4, strongly suggest that the OGP(10-14) --
can increase the hematopoietic cell density of bone marrow in cultured
bone fragments from IMF patients without modifying, in such a short
‘time, the fibrosis. The cell increment appears to be balanced and it does
not account for the expansion of atypical cells. One may not exclude, of
course, that OGP(10-14) simply preserves in culture the bone marrow
structure and cellularity of IMF samples compared to those found in
samples cultured without the pentapeptide. However, the preserved or
even increésed cellularity in some OGP(10-14) cultured samples
compared to that found in the native ones, suggests a proliferative
- activity of the peptide. It is not clear, at present, if OGP acts on blood
- precursors directly or via stromal cells or different cell populations but, at |
least at the morphological level, its activify appea‘rs. indepcndent of a

significant remodelling of microenvironment.



time, the fibrosis. The cell increment appears to be bal anced and :ft?m%ﬂﬁ
"not account for the expansion of atypical cells. One may not exclude, of
course, that OGP(10-14) sinply preserves in culture the bone marrow
structure avaogeiinl arity of | M- sanpl es conpared to thoseriodiachehn

sanpl es cultured wi thout the pentapeptide. However, the preserved or even
increased cellularity in some OGP(10-14) cultured sanples conpared to that

found in (Hhe vRREAEIRithisohsgamtongs Shat OGR@0i14p is, ax factj ahlead t he |
eptide. L 0 : -] act,s on bl.oqd recursors
gi rpect ly c??rah\%uii %é?gilrvgﬂr?g’ﬁ%g% {]%é%?%%#}%?%éﬁeﬁ e &?Hlf{}%@%ﬁ%‘* ut, at |east

at the norphol ogical level, its activity appears independent of a
signifi cag%lfr eﬂodel lin f m cr.ggnvi ronment. 1.7 JAN 2006 WO 03/011313
PCT/ | LO1/ OG0B &B2¢ Somapsigens 1of Thepuwenkion ofwmarisehas acdPe 10- 14) i s,

in fact, addedieat Qﬂhﬁfgéﬁe%didb ¥t ddderib8d Sfbdvk NBRIL HIRES L Lu@h Numan

hemat opoi etic cells. The pharmaceutical conpositions of the 1Tnvention
conpri se SLseReptifes, iipgrcphamacautionllyyGoesnitable asrrites mxcipichtabpve, or a

exol pi ent "y, AP RARRRAESotER eI Pt nli (RrEtIe | £ uent s,
Accept abl earriexsr iegcipiends compistatiiBzays steamiohitoics t@n@cipits O §hd O reci pi ents
at the d es and concentr.ations .enpl oyed,. i pcl ude buffers, such as
phosphat egﬁ%gr%‘a s‘é"lﬁcﬁﬁtrﬁ{*ﬁnﬁ iel?‘épl?ﬁ@si%?‘ggﬁngﬁﬂ%ﬁybég%@pt%heabuffer s, and
nmor e genephbsphadé buﬁdfd@éﬂlﬁe%ﬂ%@gs@l@éi@élﬁnﬁéeﬁ&@l§$@@éﬂs f s known in

i
the art, e.g., for the purposes of adding flavors, colors, 1ubrication, or

the i ke™08e BRBEFHT #Hh cuaPlefaraetp 63¢ipionts agd ratahitigersdsndwicinide st ar ch
and deri vgld YRS ot ehHE oh dstll 9584 | vatives; t.her eof . 0.,

microcrystalli he égel I ul%gg?ﬂ )%ggn?ﬁanﬁﬁg%%aqgﬁsd%&toﬁséeiwm%ﬁwfmﬂjf F’g%mt s may .

i ncl ude hlike bgythreapkarmaceuticalaioopasitionhe | i ke. A preferred buffering agent

i s phosphate-buffered saline solution (PBS), which solution is also

adjusted for osnolarity. A preferred pharmaceutical fornulation is one

| acki ng aCasrierisemaySuablude starch and derivatives thereof, cellulose and
derivatives thereof, e.g., microcrystalline cellulose, Xantham gum, and

the like. Lubricants may include hydrogenated castor oil and the like.

A preferred buffering agent is phosphate-buffered saline solution (PBS),
which solution is also adjusted for osmolarity.

- A preferred pharmaceutical formulation is one lacking a earrier. Such

formulations are preferably used for administration by injection,

including intravenous injection.

The preparation of pharmaceutical compositions is well known in the art
and has_ been described in many articles and. textbooks, ‘see e.g.,
Remingiton’s Pharmaceutical Sciences, 'Gennaro A. R. ed, Mack
"Publishing Company, Baston, Pennsylvania, '1990, and especially pages |
1521-1712 therein.



_ pot assi um%ﬂ%épe%t}gﬂmﬂ%c@ﬁ%’é nFaLEigre sing

formul ations are preferably used for admnistration by injection, 47 JAN 2005
I ncl udi ng intravenous injection. The preparation of pharnmaceuti cal
conpositions is well known in the art and has been described in nany
articl es ambbtrugaisooks, see e.g., Rem ngton's Phar maceutpcgaloimer@nces,
Gennaro A. It. ed., Mack Publishing Conpany, Easton, Pennsylvania, 1990,
and especially pages 1521-1712 therein. 24 1 7 JAN 2000 WO 031011313

PCT/ | LO1/ GBire 0l ageiionh commosiions gfpidei inventionfcamhbe iprepaeilcim can be

prepared '({bsaggﬁmé‘gf\}ﬁé Srﬁeoq_(ﬁ% e I 05 ?Qﬁsofﬂl e suéF Al S I nCl ude

sust ai ned rel ease | ces corrp05| tions may any of the
met hods weddvicesn@ha qomptohuéloanstmey beheepaey. bsslanh odlcthagﬂetﬂﬁﬂémveﬂncorrpass
physi ol ogi,cal I% accept abl e Liers thg [ nher ntly non-toxic and

non- t her apetdy I%% ?L}l’@ﬁm&‘%‘f”rl é‘rcgr |dr?€1‘%?de OFE SPCPRRREY s,

al umi na, qihyﬁﬂc@ﬂ;earcaépeableeeiﬁﬁéis Ntha$ edﬂénlﬂ}[&&ﬂﬂlﬁsnonik&lib gaghuman  serum
al bum n, buffer substances such as phosphat es, 1(_;jldym ne, sorbic acid,
Satay aetxehanwgat able fatty

aci ds, | $18miflme u m ne, sul fate di sodi um
hydr ogen % E?téel po%sé?%%ﬁ; gérog}(]an;1 % c%gﬁbt&f’% 3 CHCHAS %WI de, zi nc
salts, colaeoumahllmmmé gﬁ\é)stamﬂ sizgh Iascphaphptﬂsy\glmhe grbicol i done,

cel I ul ose- sHPm and rri &rs f gel - based

forms of thi é’o oIy pepL ‘?arg’l é’c?)r('ffa é’ﬁ%sr? Vﬁ%e%a@ﬁdl um

car boxyrretfhgﬂyc abxldu,l agten) smﬁ ,hyt celbdtiidytes esudlD'a\éfobthﬂtiﬁé alulfdese,
-bl ock pol ymers, PEG and wood was al cohol s.

pol yacryl asts xyet hyl en
For all ﬁ?‘?ﬁg\“ﬁa*& Ogen lﬁ’c?ﬁi) ?ﬁer é’ﬁ%ﬁss’d'é*bé’fydlf@ﬁ%l’ ?%’h%ﬁ-t%ll}m used. Such
forms incl X e 0 ul ones,

Il dfinE X 84YRY, © collfi G410 GRARAY! Bign Sé%ﬁﬁnggggﬁt & g?ﬂgkr&ﬁ

plasters, inhalation forns, nose sprays,
sust ai ned Dysralislone predlvlosat bases subgtanges, andxBRG! Earmérssius taiiesddzr el ease

preparati %@fbh&g %q%:ts of these polypeptides include polysaccharides such as
sodium carboxymethylcellulose or methylcelluslose, polyvinylpyrrolidone,
polyacrylasts, poly_oxyeth’ylene-block polymers, PEG, and wood was
alcobols. For all adminstratioins, conventional depot forms are suitably
used. Such forms include for example, microcapsules, nano-capsules,
liposomes, plasters, inhalation forms, nose sprays, sublingual tablets, and

sustained-release preparations.

Suitable examples _of sustained-release  preparations include
semi-permeable matrices of soiid hydrophobic polymers containing the
oligopeptides according to the ih_ventipn, which matrices are in the form
of shaped articles, e.g. films, or -micro¥capsu1es. Examples of
sustajned-release matrices include polyesters, hydrogels, polylaétides as
described by, (U.S. Pat. No. 3,377,919), cbpoiymers of L—giumatic acid and
y—ethyl-L-glutamate, non-degradable ethylene-vinyl acetate, degradable |
lactic acid-glycolic acid . cOpdlyn_xers such as the Lupron Depots™
(injectable microsphefés composed: of lactic acid-glycolic acid copolymer
‘and leuprolide acitate), and poly- D-()3-hydroxybuty1c aad While polymers

such as ethylenevmyl acetate- and lactic ac1d-g1ycohc ac1d enable release
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sem -perneabl e matrices of solid hydrophobic polyners containing the JAN 205
ol i gopepti des according to the invention, which matrices are in the form

of shaped articles, e.g. films, or mcro-capsul es. Exanples of

sust ai ned-welogagasmat ri ces i ncl ude pol yesters, hydrogel sPCHBIONHEE | des as
described by, (U S. Pat. No. 3,377,919), copolyners of L-glumatic acid and
y-et hyl - L-gl utamat e, non- dearadabl e ethyl ene-vinyl acetate, degradable '

| actic acPtmploedles doyever 108 plaspnseetam, dydrogels releags srotemsofost m

(i njectab LET C i ' ' i,6 copol ynmer
and | eupr%lﬁ?%gpgéllﬁ?;tt%%??' ang p%ﬁ@ﬁ&hﬁg&’h%ﬁgg%%yy?g&g% gﬁ %i | e pol yners
such as ebbgy ehe\d horlg tios, dhey andy | demaiareacr dggltegatd iag aciesulbnabl e r el ease
25 17 JAN 2006 03/.01131 /1L 0Q700, of | ecul es f.or over 100 days,
eortain hsERONF o PRRRTEER G ka1 & loRt ol BpfiRiral detiBl S en

encapsul apeskiblehéhappps i et nieiRenicitsy. RationhDgitafegiesacdObg deviged t hey may
denat ure gr ag%regate (fts a_result. of xposure to moisture of 37C,

resul ti ng_qr_ns“& i]!fé‘§i_08f Pealug ?:%l!th%lé’?‘? PPV"&F’FH’_“&S‘S@OEI ‘é“a&i&ﬁg"gfs in
| munogenged agﬁre?gaﬁmke iShGH d8R0¢38d @@bg%%glie?ﬁﬁrr st ghjohization

dependi ng on the nmechani sminvolved. For exanple, 1f the aggrergation
mechani snfdrmatior otherpegh t thipdisuwifide nintershhnge, Ssbislization omamt ben t hr ough-

t hi o- di sul {4 ' r | {1 ' - achi d by..nodi fyi ng
sul f hydr y{a&y‘é&%ﬂfgﬁ&?%ﬁgl ?%&?g}%{aﬁ%ﬁ%}ig&?&%\?ﬁo%& cao%Wol i ng

noi st ur e salatdnk, corttoling puisiue abwteaddudihy appropoihte deddstivea] agdspeci fic
pol ymer trix conpositions. Sustained-release oligopeptides and

; particul a W@W@é%@h@ﬁ%ﬁﬁ%@ﬁ?ws Y5- i nclude | i psonally entrapped
pol ypepti des. Lipsones containing these polypeptides are prepared by

met hods known in the art, such as described in Eppstein, et at., Proc.
Nat | . Acafustined-ydpaseg? oigamptiges (amwbspartipay)y etheat sOGH¥LA4 Nat|. Acad.

Sl o ok 860k, S5k, Wi ORPORRE B bharS

uni | anel acontppsingrthese polypeptides are prepared by methods known in the art,
such as described in Eppstein, et al., Proc. Natl. Acad. Sci. USA
82:3688-3692 (1985); Hwang, et al., Proc. Natl. Acad. Sci. USA 77:4030
(1980); US Patents Nos. 4,485,045 and 4,544,645. Ordinarily, the
lipsomes are the small (about 200-800 Angstroms) unilamelar .type in
which the lipid content is greater than about 30 mol.% cholesterol, the

selected proportion being adjusted for the optimal polypeptides therapy.
Lipsomes with enhanced circulation time are disclosed in US Patent No.
5,013,556. ‘ '

Therapeutic formulations of the oligopeptides are prepared for storage by
mixing these polypeptide ‘having the desired degree of purity with
optional physiologically 'acceptéble carriers, excipients, or stabilizers
[Remington’s Pharmaceutical Sciences, 16h edition, Osol, A, Ed., (1980)],
in the form of lyophilized cake or aqueous sdhii_:ions. Acceptable. carriers,
excipients, or stabilizers are non-toxic to recipients at f_h_e dosages and
concentrations employed, and include buffers such‘ as phosphate, citrate,

and other organic acids; antioxidants ipcluding ascorbic acid; low
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‘which the lipid content is greater than about 30 nol. % chol esterol§ 7tJvenN 205
sel ected proportion being adjusted for the optinal polypeptides therapy.

Li psomes with enhanced circulation tine are disclosed in US Patent No.
5,013, 556. WiHE/0a3eut i ¢ fornul ati ons of the ol i gopepti desPraraquoeper ed for
storage by mxing these polypeptide having the desired degree of purity

th t | . ph ,ogi call bl nts,
ot abi | pePOi ViR Beddinon BEAEPICTCENRN bOPenElE RGP Cuol, A
Ed., (1988)dh ad Nseklifa fﬂbﬁm@xﬁ lggbphi, | bz eihpaltdgbutigse diydraMilié i ons.

Acceptable carriers, ci |ents r stabilizers are non-toxic to
reci pi entBe &f“eﬁ'ﬁes“&hsa@ Qﬁ‘ﬁ&y PEB"I‘? ?Rervaﬂnb‘i‘& ok sheh, asaﬁ’é'cﬁq‘i"cl ude buffers

such as p mﬁé : 5@&% Rer &rg ﬁleaCIQI% noSREh AXdLant s

i ncl udi ng~ascorbi’'c aC| oW 26 7 JAN 200 WO' 03/ 011313 PCI/ i LO1/ 00700
ol ecul ardmeccgiatm?(eb‘,e@sldt nﬁxerana@bhydxetasemcam; ﬂ@b@q&epﬂa@%e, proteins,
such as S‘i‘f’ém al 1%‘{%%? x%;slsﬁth QL E'lﬁrﬁl(r} I oh thISSSP g%o amm&?ut pol ymer s

such as p am no aci il am ne,
aSng agi Ngad %bﬁh}hlj&@lat&brdmfgl QRInterOnAS ateh al sodisun; achcsacmf.tdxﬁes and ot her
car bhydr at es i ncl udi ng ucos mannQse, extrl n ating agents
such as Epwfactapisucliasg F“s“’iﬂﬂ?nﬁ’é‘mn%ﬂ? ¥y ok e%“n@lyg‘ﬁr(gﬁ' sl at-form ng
counter-ions such a sodium and/or non-ionic surfactants such as Tween,
PluronicsT"1 or polyethlene glycol (PEG. The oli gopeptldes may al so be

ent r appedThe Ohg@p@ttd@gsmalé@lqsrl@pmté%ppeﬂom mggrgregpeuley prepgaeds rfont i on

t echi nqu t. r
hydr oxyneeTareBy by RhELREHA AR Ok B B i pol B RAEon. (for
pol y- (rreté‘gdmplehachjrcbtosymnﬂwlcnﬂmﬂmal esr r g«slpianmmietqc)apsxﬂas caodndi dal drug
del i ver stem,(f.or aIb m. cr oshper es,
e vor B ERhREANTRLCS micrBRBQIES  weln el SRS BB 1 i ons
SECQ t echid1fiiees %Qte(ﬂﬂxS((foQS%iadeBefﬁﬂhﬁbﬂasS Bmmc%kk&ﬁbeﬁfél ences,
i bi

microemulsions, nanoparticles, and nanocapsules), or in macroemulsions.
Such techniques are disclosed in Remington’s Pharmaceutical Sciences,
ibid.

'._[‘he pharmaceutical composition is preferably for a once -daily use by a
subject in need, and preferably comprises a dosége of active ingredient of
about 0.001 to about 50 nmol, more preferably about 0.05 to 25 nmol,
most preferably about 0.1 to about 10 nmol. '

It is to be appreciated that in addition to the described oligopeptides, the
transplantation-supporting composition of the present invention may
furth‘e_r optionally comprise other therapeutic constituents. Such
constituents may be one or more known cytokihes for example, 11.-3,
IL-4 IL-5, G-CSF, GM-CSF (granulocytemacrophage colony stlmulatmg .

" factor) and M-CSF (macrophage colony stimulating factor). When such'
further component is mcorporated in the composltlpn, the effect of the
composition in supporting bon_e-mérrow trans_plaﬁtaﬁon can increase

synergistically.
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The pharnaceutical conposition is preferably for a once daily use'ty'JANz%b
subject in need, and preferably conprises a dosage of active ingredient
about 0.001 to about 50 nnol, nore preferably about 0.05 to 25 nnol, nost
pref.erabl ywibawy13@d 1 to about 10 nnol. It is to be appreeCaugd/oeiat in
addition to the described oligopeptides, the transplantation-supporting
conposition of the present invention may further optionally conprise other

t herapeuti A8 rsabéﬂdlmie%t tEU@)IBese@b ﬁﬁﬁdxﬁi@%&tﬁﬁﬂo tie efeoDinyrof EhdkNOWN
cyt oki nes, for exanple,

G
(granul ocyt@‘?ﬁ@r oﬂﬂ%@eéol @#&PP%?Iﬁﬁﬁvat P%ﬁlcqaé}%[sorma(ﬁﬁb‘%ﬁb’ GHecr ophage
col ony sti npy;ad)APhb: q'ﬁts(?jl GW‘PHe-'(ﬁz@y 4 MAITy QAP BIRNEI- 81y, NGO por at ed

in the conposition, fect of onmposi tion in supporting

bone- rrarrO\d@pmmeQliDdHFD%énZﬁ]@déa%e'eSMM¢lgxmthmﬂmeyoar@iompﬂ JAN 2000
WO 03/011313_PCT/ n; 01007 S esent ventlon
relates to% ﬁgaﬁ?é‘be ]‘Acggfg%PA?ﬁlgn f?)gove é‘%@% oﬁ’%%‘be&t ?fdes

parti cul ar Indariofr thaxfﬁphzﬂi y h@matopaiyﬂic Gry;cdmerdchsne Yonéd YmEﬁ@wG y-G@y and
Met - Tyr-Q3y-Phe-d ot e SEQ 1D NGs: 1, 2, 3, and 4,

respect i vel®; pqp,pl@q{gl ﬁP@B&P‘&’F BE"’B‘P‘H‘“EK% utical conposition for
enhancenent of engraftnent of bone marrow transplant, hematopoietic
reconstruction, bone marrow re-population and number of circul ating stem

cell's. In dadiaddiion,tthe olizapsptides diascrdbat: tiepeit. taveba wead be tlwed in the
preparation rmceu QoS I el
engraftrrent ro?algg%oe n%frer%i\}v&ﬁ%% Sp ‘glntésom% gonc {; a {eﬁér&@a |on of .
( transpl ant ethgrhftment| 6% bane mhusw rtcmspkiutg 'ehhammg | molifertayionf ofal | types

of = hemat opoi eti,c lls in throc es us owat the need
for suppor t'F#S I{lﬁﬁteﬁogé;? ﬁﬁ ﬂégg F‘Fasg“f a'i‘vatﬁggé 9@

enhanci ng ${e omwen@qhahaﬁlgrmmﬁw&yte@mBﬁuéoubwaﬁhg%bmgeédhe stronl
cell s nunber and/or expression of stromal_cell derived factors
for supporting the host with these cells for at least several weeks;

oot

enhancing stromal hematopoietic microenvironment by increasing the
stromal cells number and/or expression of stromal cell derived factors
that support hemopoiesis; enhancing the hematopoietic stem cell
expression of réceptors to factors that support hemopoiesis;' enhancing’
the "homjng"' of intravenously administered bone marrow transplants to
the host bone marrow; enhancing the restoration of blood cellularity after
BMT; enabling succes_sful transplantation using reduced cell number,
thus decreasing the number of (multiple) marrow.extrac'tions from donors
and enabling the usé of transpl_ants as small as 10-16 ml (instead of 1000
ml); increasing the number of hezhatopoietic_ omnipotent and/or
pluripotent stem cells in the donor peripheral blood, thus improving the
feasibility of transplanting stem cells from peripheral blood; increasing
thé number of hematopoietic stem ce]lé in vitro in loﬁg-term bone maxrow
cultures for use as transplants and also -p_foviding for a méthdd of
inhibiting growth df tumor cells in éllo__gra_fts from leukemia patients;
enhancing the -endogenous _restoration of marr(-)w. and blobd cellularity

after chemo- and/or radiotherapy; and enhancing the restoration of



t hat support henopoi esis; enhancing the hematopoietic stem cell ) Qrww
~of receptors to factors that support henopoi esis; enhancing the "hom ng
of intravenously adm ni stered bone marrow transplants to the host bone
marrow, eny@sindid he restoration of blood cellularity apterorbivia enabling
successful transplantation using reduced cell nunber, thus decreasing the
nunber of (multiple) marrow extractions fromdonors and enabling the use
of transplpappudaticn sfeksidast hikctdphaiges iafiek BMTObr B8RD chelno- dnddsreasi ng t he
nunber of hﬁg}t&éolpoi etic omipotent and/or pluripotent stemcells in the
donor per @ #rMYood, thus inmproving the feasibility of transplanting
stemcells from peripheral blood; increasing the nunber of henmatopoietic
stemcells in vitro in long-termbone marrow cultures for use as
t r anspl antlhearagnduder of i ali thgransutis desehod eh oligbpdptidengoyridet h of tunor

cells in ] L2ats, ncing the gndogenous.
restorati ghhg)ggﬁ%)ﬁ%f\flvﬁg%bﬁﬁé%% e(leach#%rgi ty “gp?%e %‘Hgﬁ;‘)’? p%ﬁ%f}jtg r
radi ot her dpge, sxd ed¢a)arbei naturd ef the tconditionntoobe 2Bcated ahANvRAOeVWD 031011313

PCT/1L01/ 00700 popuyl ati gn, of resi dent, .;macr gph s .after, BM[ or after cheno-
ond or - r RAFOEHBF AREOD RIS BRIV E A0 e Ch JOT PGSR OF R |
ol i'gopept icd§S I tHer8pe iR willte déterniifed By ¢RE 'a@ﬂén&dﬂtglplesicfaﬁﬂr se vary wth

the group of patients (age, sex, etc.), the nature of 'the condition to be
treated and with the particular oligopeptide enployed and its route of

adm ni st r%hp . he tyd C I term ned by the
attending p ygwé%glr? r%a/cdgw ta ngﬁ%?%%gfﬁeaa%ﬁ%g}tﬂnr%fip(%ﬁqugnf Be enpl oyed
. for provi daagnel, especilly ebpmanawith an ¢ffavhive dobdade adfa pdlypegtidesnfdosage of a
~pol ypeptide. of this invention. |.ntravenous,, subcutaneous. and oral
b ot r dRisctvRbiom, LSRR, S SRRE . il B SeRece
ol i gopept begrefti-fedised for the preparation of a pharnmaceutical conposition
for increasing the

As a preferred embodiment, these oligopeptides are used for the
preparation of a Ipharmaceu’tical composition for increasing the
circulating multilineage progenitor cells percentage. These multilineage
progenitor cells are the circulating early precursor CD34 positive cells, |
and preferably, CD34/Flk2 double positive cells. '

A “hematopoietic stem/progenitor cell” or “primitive hematopoietic cell”
as described above, is a cell which is able to differentiate to form a more
committed or mature blood cell type. A “hematopoietic stem cell” or “stem

cell” is one that is specifically capable of long-term engraftment of a
lethally irradiated host. '

A “C'D34:+ cell population” is enriched for hemotopoietic stem cells. A
CD34* cell population can be obtained from umbilical blood or bone
.marrow, for example. Human umbilical cord blood CD34* cells ¢an be
selected for using immunomagnéﬁc beads sold by Miltenyi (Calfornia),
following the Manufacturer’s directions. | | o
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circulating multilineage progenitor cells percentage. These nulti K RELAPE 2005
progenitor cells are the circulating early precursor CD34 positive cells,
and preferably, CD34/Fl k2 double positive cells. A "hematopoietic

stem progewaewoices | * or "primtive hematopoietic cell" pesmdasersbed

above, is a cell which is able to differentiate to forma nore conmmtted
of mature EI ood cel | tﬁ e. . A "hejﬁgtopoi etic stemcell" or "stem cell" is
one that |EYEHETPPTE: ot *5 pligopspdidss jsed)- forr thengremaration of 4he | ethal |y

i rradi at edphgshacefticAiRpdaRlidn BORNE MveRBonihhaREd ¢ eyt opoi eti ¢
stem cel | Sp A CD34+ cell” popull1 ation caer] be ‘obt a{; ne%@#%tﬂﬁl I cal bl ood
or bone .#Rd magpocyler respearyl and seleativalyiindresses wgr dnblofdtie @PU-E cel | s can

be select ' | fmuno et i eads sold by MItenyi (Calfornia),
" fol | owi ng £l cinveddithy ARRIRANEIORURCA0S 3909120 D005 Wb 03/ 01191
PCT/ 11 A1/ 00700 Furthernore, the oligopeptides used for the preparation of
the pharnaceuti cal cogposition.of the inyention enhance the i mature cell
and m)noc;g%colré’élg er?‘cg’ﬁ(?ﬁggﬂ’%g?‘fe\?eﬁfp i‘ﬁ&ﬁ\{e’é’sé & apReraretion afhtheFU-E  and

GEMM col OorphdididelticalnbdripdsHibh fof Ghakeslking! the BEBeLlJPOPRAPIIEP are used

in the preparation of the pharmaceutical conposition for 1ncreasing the
nunber of G&hlist VBChoercudeding hopmdppoigtic stgmt ang dvenall dpok emacrost em  and
overal | b%ghmtryow cellularity. More specifically, the invention provides
the use of these“polypeptides in the preparation of a pharmaceuti cal
conposition for supporting bone marrow transplantation. This effect is due

to the actjvity of.the ,oligo tides.in_.increasing the nunber_ of stem
cel I's, acclgllofé"r g?‘?‘%h%“ﬁ]ﬂethen’éﬁ’ﬁgﬁBB&re‘&fie% Qleo“%e[ gff@?g%ﬁo BREGRSE mar r ow
transpl antiei prepadstion HErLatiamachetica! domdkition ®r BANSorERE Bite Accor ding
to anot her specifically preferred enbodi nent, the present
marrow transplantation. This effect is due to the activity of the
oligopeptides in increasing the number of stem cells, accelerating the
hematological reconstruction upon bone marrow transplantation and

increasing the cellularity of bone marrow.

According to another specifically preferred embodiment, .the present -
invention relates to the use of said oligopeptides in the preparatidn of a
pharmaceutical composition for treating a subject suffering from
hematological disorders, solid tumors, immunological disorders and
aplastic anemia. More specifically, the hematological disorder may be a
lymphoma, leukemias, Hodgkin's .. disease and myeloproliferative
disorders, particularly idiopathic myelofibrosis (IMF).

In a third aspect, the present invention provides a method for
enhancement of engraftment of bone mérrow transplant, hematopoietic
reconstruction, bone marrow re-pbpulation and number of circulating
stem cells. _This method comprises’ administ_ering to a subject .in .:n'eed'
thereof, an 'eﬂ'eétive amount of an ohgopeptide having stimulatory
activity on hematopoietic cells as described above, or oi: a composition of

the invention.
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invention relates to the use of said oligopeptides in the preparatdgnid¥ 2ms
phar maceuti cal conposition for treating a subject suffering from
hemat ol ogi cal disorders, solid tunors, immnol ogical disorders and

apl astic aMh3R113%bre specifically, the hematol ogi cal di verseneemy be a

| ynphoma, | eukem as, Hodgkin's di sease and nyel oproliferative disorders,
particularly idiopathic nmyelofibrosis (IM). In a third aspect, the present
i nvention provides a nethod for enhancenent of engraftnent of bone narrow

tr anspl anfcedidif! 9pUthe: ehBEMRRIEUM HvonbRRCHERId:ON hEnRaPHLat i on and

nunber of circulating stemcells. This nethod conprises Isteri ng to a
subj ect i Prhancement el engraftmens fof den veamnwutrangilant) ldmgiopeipticde havi ng

stinmulato byl ty poletig.cells as described gbgve, or of a
compos t 1 seafirbibh pak SERLOCELFYLTAGR DT3B RES of Bealrine 00700
Accor di ngstem ealbst ilngratienibocicaivinng chdmeotheygiit ordpradistydds a nmethod for

enhancenent of engraftnent of bone marrow transpl.ant, henmat opoietic
reconstruction; bone marrow re-popul ati on and nunber of circulating stem

cel I's i n haybeahstHeeCahbiditeat) D bHEHARY afbuhi Bﬁﬂiﬁéﬁ%dgyep%iﬁey gk another

enbodi rrentq, an effective anpunt of the olé‘i;opeptl e conposition of

t he i nventiegipmprgpitien gk ke inyentipr avay begsed torinprava engoaiment iow
transpl angqe 08 OF%EE el 1ehZ 3kl nd/ gr... expansi on of
hemat opoi etic stagf&v%e I's 1 n a mamal t%r?%#nq{i%t%hé?@%g??tﬁ‘gn opoi etic

~ progeni t cpainsism ohbemetdppiesicadtein el inhe menhmabeeivk o arvesting peci f i ¢

enbodi e of, this.aspect., the inventian rel.at to a nmethod of treating a
subj ect glgj Pfop Rbe%]fcrp(fﬁg%\mf‘f’éﬁ&om gegppqmrgﬁplegf,tsherg id tunor, '
I mmunol ogi cal disorder or aplastic anem a, by admnistering to the subject

a therapeutically effective anmpunt of an oligopeptide having stinulatory
“activity % Of@&&lfet‘“‘i specilic exphpdinent f this aglert the inventien rebavpmti t i on

- conpri si g nidtBod IMBraAsY i Rbjdce shﬁ@nh@“@&h'é) Rematological disorder,
solid tumor, immum_)logical disorder or aplastic anemia, by administering
to the subject a therapeutically effective amount of an oligopeptide
having stimulatory activity on production of hematopoietic cells, or of a

composition comprising the same according to the invention.

In another specific embodiment, this method can be used in support of

the treatment of the subject by bone marrow transplantation.

For therapeutic appliéations, the oligopeptides or the pharmaceutical
composition useful according to the invent:ion are adminisfered to a
mammal, preferable a human, in a physiologically | acceptable dosage
from, including those that may be administered to a human
intravenously as a bolus or by continuous infu.sion'dver a period of time.
Alternative routes of administration include intramuscular,
intraperitone_al, intra-cerebrdspinal, ‘subcutaneous, intra-articular,
__intrasynovia], intrathecal, oral or topical routes. The oligopeptides or the

compositions of the invention also are suitably administered by
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| n anot her specific enbodinent, this method can be used in support{gfJAd hg;
treatnent of the subject by bone marrow transpl antati on. For therapeutic
applications, the oligopeptides or the pharnmaceutical conposition useful
accordi ng W eymaiavention are admnistered to a nmammal ’Pcﬁflﬁﬁ%ﬁﬁ' e a
human, in a physiologically acceptable dosage from including those that
may be adm nistered to a human intravenously as a bolus or by continuous

i nf usi on &WtEptumeenl; peribtmoenakeintralsicahati peritesiohab r@ftea@Ritpithbr at i on

i ncl ude i C I ntraperitoneal, intra-cefebrospinal,

sui beut angé{lj’gg}lﬁ%n%eg{%?ﬂ Ve 25 sysiepicheranentic efiseisat hecal , oral or
topical routes. The oligopeptides.or the conpositions of the invention
also are guitably administered by 31 1 7 JAN 2006 WO 03/011313

PCT/ 1 LO1/ g‘g? QOHPP%%?W he pharmacawbical compesitibrs: tohal ysedrfopeni | esi onal
routes orpie Lk . . stem,c .t herapeutic
effects. The oli &%gﬂpﬂe?gegﬁlgrgﬁgte%ﬁ%mﬁ?%% cgﬁ%oégﬁﬁhgﬂs Yo be used
for in viilisatiem trenghtsterileridiration shembranesThiriori o raadillowiagconpl i shed

by filtratlonat h ile £il.traty,on ybranes, prior to, or follow ng
| ypophi | 11 oBRiLtDAE N Feborfurieitidd QWQB%@%%&%%&?P iorefloing in
sol uti on. sofhonpEherapeatic ghgarbtidescorgradisods gnerABNSfAhYedingo P! aced into
a container_ having .a sterilge gccess port, for exanple, an iIntravenous
sol uti on ?)a‘@ng?m@?aqa"?l’ég/i%ﬁt & (35pR5E rP 3t e fareennmerlsy an infrooous ¢ i nj ection
needl e. . Asblubh Bakiof ik e . ' | des_.or,.conpositions
of the inventi onkt 3@11)% eml%gggo@%?%%%é&%%c%} F%%gﬁéfnggb%'ﬁ%ﬁmf or exanpl e,
.--upon t'henftelﬁ‘é?-apeut i c objectives, the route of adm nistration, and the
condition of the patient. Accordingly, it will be necessary for the
therapist to titer the dosage and nodify the route of adm nistration as
requi red A “effective atdoentpof amt of Her elpgieptides be6émpdyifibeabf Yhe t he.

clinician will. admnnister t ol i gopeptide until a dosage is reached that
achi eves ‘PRePHRA g? &8 eé’f‘?%%?‘r%rape‘g“aﬁy W’ﬁ depend, for example, upon
the therapeutic objectives, the route of aiiministrat’ion, and the condition

of the patient. Accordingly, it will be necessary for the therapist to titer
the dosage and modify the route of administration as required to obtain |
the optimal therapeutic effect. Typicaliy, the clinician will administer the
oligopeptide until a dosage is reached that achieves the desired effect. A
typical daily dosage for systemic treatment might ranf';é'ﬁ'om about 0.001
nmol/Kg to up to 50 nmolKg or more, depending on the factors

- mentioned above.

Another specific embodiment relates to the treatment of a subject
carrying a transplant, where an ex vivo method may be édopted. In this
method, the cells intended for transplar._ttation are exposed to effective
amount of the oligopeptides or compiositions of the invehtion, prior to

their transplantation.
The most common way currently available for acquiring a sufficient
amount of hematopoietic stem cells for transplantation is to extract 1

liter or more of marrow tissue from multiple site in the donor’s bones
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typi cal daily dosage for systemc treatnment' might range from abouf 704403505
nmol /Kg to up to 50 nnol/Kg or nore, depending on the factors nentioned
above. Anot her specific enbodinment relates to the treatnment of a subject

carryi ng awoengpisant, where an ex vivo nmethod nay be ad?gtrﬁﬂnm{; ot his
method, the cells intended for transplantation are exposed to effective
amount of the ol jgopeptides or conpositions of the invention, prior to
their trdvdh| perdeiand symingepan doyelrad \wagcessr vhatt hyudipaireqiites f or

acquirin ffilcl . | §fre Stemcel | s for
transpl a%eg? ?%n#%s?ggs&{rafg%tﬁ B&&fgl({}faclaﬁra E%fpeq!r)mﬁrl\gi‘o it Stﬂi’lé’%ﬁ?e from
nul ti pl e whase tissuehtypdoraoe ‘cempatible BA SomekAiNe2 ARGl DIbtd 3D

PCT/ | | A1/ 00700 wi th needl e . inge, i nvol ved t hat | |
requi e Saensrird kn BECRrRPR ntHLA GRS Ronolpereenpelanior oo usual |y

si bl i ngs eliniingte thesdsd foy PHSA RcIGAFRA B 8sng p'sﬂfg%tt% ﬁﬁ&efge{ng' ated donors

who are matched to the recipient by HLA typing.” Autol ogou anspl ant s,
that el iaatitee ehrmoradiptherami Aorathai sxpdicapise vefedsolid pamicest s under goi ng

abl ati ve AER‘BISE ' 86705{1 ' ' f salid t rs. Autol ogous
stemcells ma 6a g%tuggégﬁhal neﬁéﬁggmatﬁﬁégcg%ﬁﬂf%ﬂgﬁg?gﬂ%‘ﬁgg%a at birth and
stored fat el gtreidfor futatre edminiftrationr anspl antati on and prior to the
establ i shnent of a donor-derived functioning marrow the patients hosting
BMI' present with a transient marked pancytopenia that exposes themto

i nf ect i osfterransplantitine anll privaciocthe alstailithinegafr 4 BbRGLdRRRgCOr rel at es
with both the severity and duration of éfancyt openia_ [Slavin, S. and
Nagl er, Aunctygning mnarrbpw: thenpatianys hopting SMY prepentawitheadtansiante CSF fail to

SUPPOT { SiatliaH oS Hpent tha PLAIRLE thdi? WRbLEARonS! THORERLIE e AL suppOT

hemat opoi esi s nay prove useful ‘In other ways ~as welT . Sone~investigators
have foubéctenial ifnngal infectidrisscdrradateshwith both the severity and
- duration of pancytopenia {Slavin, S. and Nagler, A., Transpléntation
-(1992)]. For a similar reason, the CSF fail to support erythropoiésis and

‘platelet formation.

Oligopeptides that support hematopoiesis may prove useful in other ways
as well. Some investigators have found that adding stem cells from the
peripheral blood to those from the bone marrow: significantly increases
the rate of engraftment extracting sufficient numbers of stem cells from
peripheral blood is a complicated procedure. Adm'miétering such
oligopeptides to donors to increase the number of stem ceils in the blood
will improve the feasibility of transplanting stem. cells from peripheral
| blood [Golde, D.W., Sci. Am. 36 December (1991)]. |

The prerequisite for hematopoiesis and therefore successful MBT is the
presence of functional stromal cells and tissue thaf compromise the

' hematopoietic_: micr_oenvironment, determine the homing. of the injected
stem cells from the circulation to the bone marrow and support
hematopoiesis [Watson, J.D. and McKenna, H. J . Int. J. Céll Cloning
10:144 (1992)]. Bone marrow derived stromal tissue élso “provide 'i:he
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peripheral blood to those fromthe bone marrow significantly incrdapeAn b
rate of engraftnent extracting sufficient nunbers of stemcells from

peri pheral blood is a conplicated procedure. Adm nistering such

ol i gopept i @@oslopragpnors to increase the nunber of stem CF#]'*‘/&DWO%@G bl ood
will inprove the feasibility of transplanting stemcells from peri pheral

bl ood [CGolde, D.W, Sci. Am 36 Decenber (1991)]. The prerequisite for
henat opot@sdisions diot RESIREDT ReBUESIRS $h U}y, ! En%ﬂ@rmpﬁ&?eer}ﬁﬁr f, functional

stromal cells and tissue that congg;)'m se the Hematopoietic
ni cr oenvElburasatAt pxesenhithis technplogynepffiods tdhdkebpjsemedellsshkva.cel | s from

the circ ' [ and su rt enmat opoi esi s [Watson, J.D.
and NbKe%rltlig',{d%?i?h% -Qp#, %?’ rﬁ?@%&%% F)O%\e%n‘?m Pelgies 7 J(i’f%f WrSIHEY mar r ow

deri ved belpoembarid $isaietemh ol ropwlatior be v@o,1this HADYVIARREIMRA34011313

PCT/ QAL/ Og‘z]?p cop&]i)&%i Oé]g%}@o sustging stemcells inin vitro | ong-term bone
marrow CHMCGrRe IEse p Rirapgplantabiomol ogy suffices to Keep stem cells
alive. Adding the appropriate henopoietic oligopeptides to these cultures

may heleg expand the stem.cell population in vitro, this providing
i ncreased cHBRBEds inf viTodGEviuel pEPrascht mays prawidet thenbadis cforbaned i n

vitro/i ' r d (0)"2 . si.g f.or a . forward-I| ooking
strat eg;lfo%ﬁg%?%l g o%&?rm n% Zgﬁ.aﬁ} %gf%%ﬁléggﬁna%rsetﬁﬁ’r 34 SEPATREIBR® Gonor bl ood
or mar r oftomndoger ploedairt tmariawd iawmidd(i)| Iseallthyhmdevitiigls to BhRMsgk! s stored for

atime nt cells maght be needed to treat . a serious disease, thus
" bypassi %&g{nhg&isoﬁ%r‘é‘iifﬁ/gra}g@ﬁcﬂ?&?%gﬁwc? 8 {Nght, be needed|tp depater ¢ BMI. It
woul d t hariekedisdise0flld /AR the OB s Rabidor i Th) EQF des  such as

the oli gl\#Pq%t i d%ﬁ‘espri bed in the present application, that —stimlate
post- B REXC etic reconstruction by enchancing in vivo, ex vivo
and/or 'in vitro the hematopoietic m croenvironnment of which
It would therefore be of therapeutic importance to use small peptides
such as the oligopeptides described in the present application, that
sf:imulate post- BMT hematopoietic reconstruction by enché.nci’ng in vivo,
ex vivo and/or in vitro the hematopoietic microenviroﬁment of which
fibrous tissue, bone and bone cells are important components. Such
peptides may also support hematopoiesis in spontaneously occurring or
induced myelosuppression condition that dq not necessarily involved
 BMT. |

The oligopeptides descril;ed in the present application and preferably the
pentapeptide OGP(10-14), appear to directly act at the level of the early
hematqpoietic precursor (i.e., hematopoietic stem/progenitor celIs). Such
an _expanded stem cell population can serve as._ the source of cells for
myelopoiesis, erythropoiesis (e.g., splenic .eryth.ropoiesis) and

~ lymphopoiesis. Accordingly, these oligopeptides can be used to stimulate
proliferation and/or maintenance of hematopoietic: Stem/progem'tor cells
either in vitro or in vivo (e.g., for treating hematopoietic diS_eéses or
disorders).
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fibrous tissue, bone and bone cells are inportant conponents. Suchf 7 JAN 2005
pepti des may al so support henmat opoi esis i n-spontaneously occurring or

i nduced myel osuppressi on condition that do not necessarily involved BM.
The ol i gop¥s B3@eB31¥escri bed in the present application ardrgrafoercabl y the
pent apeptide OGP(10-14), appear to directly act at the level of the early
hemat opoi eti ¢ precursor e., hematopoietic st Ogaggenl tor_cells). Such

an expantesrefareng Eé?ff’“ﬁémlﬁldi’-%‘ﬁ%é‘ﬁa g & et gRCigE the| | s for
yel OPOI ) fora k! BF BBRILESI etk om/SBkciNor. S MMRBRIASI 6 LA

| ynphopoi esi's. Accordi ngly, these ol'i gopeptides can be used to stimulate
prol i fermlvenhou.ntlﬁ@ma#hbducemnn@es dhe ReepatodsaPesing thesengqllsogem t or cel | s

G sor derSieebish ppusl, ¢ oReeerdlt P ERCe DR B B8R e or e e

preferr Elﬂlexﬁﬂt@didmrbbllﬁ ajrabem dffectiveanivacht bba comipasitiongondprisipmg ol | f er ati on
of hermat gpoi.eti c sfemn progenit Ils ccordln to,.the invention, this
met hod c“é\ﬁﬁai%‘ésastq@éc%'?eélpgb gﬁ%gﬂggtottﬁ%%"%o UCH eXROSWEARct i ve ampunt
of an O|% Q%Q@emgghébidmgﬁtwof@gﬂdéugy on hematopoietic cells, or
to an effective anount of a conposition conprising the sane, as described
above. Accordlng to the invention such exposure is effective in enhancing

t he prol Ltlom i_d h e I option of a

cell" 't% g5ses n?‘han§$F Bfoqufé%tﬁ%rgggl éfgi’t ﬁ{xi)tent 8?‘9 lté an/ or

repr OdUCihjcﬁé’asﬁxig theexteht of gtcmuhven/bn remdumanealf’dda cadl telatlt’dﬂdw invitro or
in vivo.. An incre Se@#nﬁi&ﬁ pr o |fera_t|on |n cell culture (glfn be detected

- by count¥hgUrHe H‘%ﬂﬁ o df Y-t By o N oar 2B, RFBAEUE £ a nol ecul e of

| Nt er sty olifGra8roh et céllf cullbh i bafz?fb@td&ébt&ﬁfby%uﬁtiﬁ@t tlHel gtmbes offi Cr oscopi c

exam natlon of the degree of confluency. Cell proliferation can also be
quant i f i eedlsuksfore angd @xpasure to a molecule of interest. The extent of

proliferation can be quantified via microscopic examination of the degree
of confluency. Cell proliferation can also be quantified using a thymidine

or BrdU incorporation assay.

In a specifically preferred embodiment, the method of the invention is
intended for enhancing the proliferation of a CD34 positive cells,
preferably Flk2 positive cells.

The oligopeptides or the compositions of the inventi.on are useful in in
vlvo Or ex ULUO enhahcing the number and/or proliferation and/or
differentiation and/or maintenance of hematopietic stem/progenitor cells,
expand population of these cells and enhance repopulatidn of such cells
and blood cells of multiple lin.eages in 2 mammal.

In one specifically preferred embodiment, these cells are in cell culture

and therefore, this would be an ex-vivolin vitro method.
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or BrdU incorporation assay. In a specifically preferred enbodi meng 7 vaezmo
nmet hod of the invention is intended for enhancing the proliferation of a
CD34 positive cells, preferably Flk2 positive cells. The oligopeptides or
t he conposwoiosro3f the invention are useful in in VvivoPCKILAKOOTIO/ O
enhancing the nunber and/or proliferation and/or di ff.erentiati on and/ or

mai nt enan of he t et| ltor ce expand popul ati on of
t hese celfAderpgt ﬁ%‘gﬁfg‘? gﬂq“g’uﬂi’% ¢ |used Afjam tgieel | s of

mul tiple leBRsH o ﬁr@at%léﬁmﬁlcahé‘ tRae thoaskideqabdng Qfeeia%s%ﬁei ignpodi nent,
these cells are in cell cuUlture and therefore, this would be an ex- V|vo/|n

vitro net#m@smmal 1 7 JAN 2006 WO 03/ 011313 PCT/|L01/ 00700 AI ternatively,
the nethod of the invention nay be used as an in vivo nethod of treatnent,
in case that the treated cells are present in a mnmmal. "Treatnment” refers
to both ttixreapeen "’Cretferesatcnﬂnth dgherapeofid Wredimentosind [preplgflactid v& nMeasur es.

Those in need of t reat nent cI yde tH fg{ al r eady V\éﬁt&? t he, di sease or
di sor der RKeVRBiat lve?smpﬁﬁ‘é’@s URiERepf OF Hreatment Fclu pel@lrepdy t 0 be

prevent e%lthNEKETﬂhseaEé)rorpdi%ﬁq@@%sOJveﬂ ra@2EHRB lin! WhRhStHeO 4RABYseAh) el
classified as a mamml including, human, domestic and farm animals, and

700, spordisordesiis pebe prewented.s, such as dogs, horses, cats, cows, etc.
Preferably, the mamual is human. In a specific embodi ment, the manmal
treated by the nethod of the invention is suffering from or is

suscept i fiMaimalt dor pagededbbirdatmednt refers &b anyvdninial whgsified agaaised by

chenot her ap il op ther bone, .marrow tyanspl antati on t herapy or
. ‘any ot her®f émﬁg’é’ﬁ?‘é‘%ﬂg H&P‘&Pa&g%‘é‘if and-farm, an&ﬁﬁfsréﬁ &P9WOttier api es cause
dramati c gegefidndfald, Nsdthoas dogs,| homReRUEAL ebw ne&a@&@fermyl gRis. At |east

500, 000 cancer patients undergo
mammal is human.

In a specific embodiment, the mammal treated by the method of the
invention is suffering from, or is susceptible to, decreased blood cell
levels, which may be. caused by chemotherapy, irradiation therapy, bone

marrow transplantation therapy or any other iatrogenic or natural cause.

Chemo- and radiation therapies cause dramatic reductions in blood cell
population in cancer patients. At least 500,000 cancer-patients undergo
- chemotherapy and radiation therapy in the US and Europe each year and
b another 200,000 in Japan. Bone marrow transplantation therapy of value
in aplastic anemia, primary immm;todeﬁciency, acute leukemia and solid
tumors (following total body irradiation) is becoming more widely
practiced by the medical community. At least 15,000 Americans have
bone marrow transplants each year. Other diseases can cause a reduction
in entire or selected blood cell lineages. Examples 6f these conditions
include anemia (including' mécrocytic and aplact1c anemia); |
thrombocytopema hypoplasm immune (autoimmune) th;ombocy‘opemc
purpur (ITP); and HIV induced ITP.
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chenot herapy and radi ation therapy in the US and Europe each year fgdJAN 2555
anot her 200,000 in Japan. Bone marrow transpl antati on therapy.of value 1in
aplastic anem a, primary imunodeficiency, acute | eukem a and solid tunors
(foll owi ngwandsmhisiody irradiation) is becom ng nore w debgrmpnacisced by
the nedical community. At |east 15,000 Anericans have bone marrow
~transplants each year. O her diseases can cause a reduction in entire or

- sel ect ed Fhoudacsitical i peailyets &eampieded owhldbewec@lb&h t foorenhanee| ude aneni a

(includin I.O e@i}?ct L C.ane %) ocyt openi a; hypopl asi a;

i mune (ag?%Pmﬁé“ ‘&Wﬁ%ﬁ%ﬂ% Fydations o ltjﬁ ‘ﬁrp and H V induced | TP. 36
17 JAN 2006 WO 03/011313 PCT/1L01/ 00700 Phar maceut | cal products are needed
whi ch are abl e to enhance recongt itution of pblood cel] popul ations of

these pat PesrdinghpcbigipRgthjectiaf the pagreghimEantion forrropidest methedention to
provide a mgﬁcmg%e%aﬁfé@aﬁan tah@/o? la@ttdrb A ati? an@faaﬂ/n?a{m rah€g ent i ation

and/ or mal ntenance of ‘primtive hematopoietic cel a nethod may be
usef ul foof peithitivei hgmadeppetiatdels &Mchemameﬁmdemw i)?enscfsl £er and thus

mat ur e d cell |ineages. (Thi dS|r bl e has suffered
a decreag rf&?%pplg g ?COfoBerr!rl’gko LTt of o% ﬁh scé’hasé‘ﬁ%ence of

di sease, blbdd&iellohn@dge@hmm& ke idagiyabld hrlsereei tm@hm&l &{&OSlhﬁéi‘feﬂ'a for

generat i n expanded popul ati.ons of suc st emcells and mature bI ood cel |

| i neages ‘Bﬁ?%eu&q‘n BRISHE 9% mabpre; bleed, ells, g o f@’tlse&h‘éil‘l’?ep preferred

enbodi Menfiseh e LaNARA W TRbAbASrhSy. 2THRE hatthod O hivoVibdeal G Vi VO
mai nt ai ni ng and/or expandi ng stemcells. This nethod conprising isolating

. ‘peri pher agenﬂrebag@épmdeﬂmﬁammswhﬁt@n celie ehmagurepbloedicelbr ogeni t or
cells exp{lgge%eg g %@ A6k ce g_ls%lbgfl ng the enriched bl ood
c FFUNGEr st

progeni t or e ‘condi t1ons, and treat i ng saidcells with
an. oligopeptide haV| ng sti rrul atory activity on hematopoietic cells, or

wth a COﬂ)og‘!‘ Ellllgt er r’rB elnr‘seldngnggdi?n%n%ft],cheé\c1tnvent1on relates to a method
for in vitro/ex-vivo maintaining and/or expandmg stem cells. This method
comprising isolating peripheral blood cells from a blood sample, enriching
blood ‘progenitor cells expressing the CDB34 antigen, cluttering the
. enriched blood progenitor cells under suitable conditions, and treating |
- said cells with an  oligopeptide having stimulatory activity on
hematopoietic cel_ls, or with a composition comprising as an effective
. ingredient an oligopeptide having stimulatory activity on hematopoietic
cells, according to the invention. '

In a specific embodiment, the method of the invention might include a
further step of exposing the treated cells to a cytokine. As a non-limiting
example, such cytokine may be selected from the group consisting of TPO
('I‘hiombopoietin), EPO _(Erythropoietiﬁ), M-CSF (Macrophage-colony
stimulating factor), GM-CSF (Granulocyte-macrophage-CSF), G-CSF
(Granulocyte CSF), IL-1 (Interleukin-1), IL-2, IL-3, IL-4, IL-5, IL-6, IL-7,
IL-8, IL-9, IL-10, IL-12, LIF (Leukemia inhibitory factor) and KL (Kit
ligand).
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ingredient an oligopeptide having stinulatory activity on hemat opof gtJAN 2005
cells, according to the invention. In a specific enbodinent, the nethod of
the invention mght include a further step of exposing the treated cells
~to a cytokweasnnsida non-limting exanple, such cytoki neporyLtheomel ected
fromthe group consisting of TPO (Thronbopoietin), EPO . (Erythropoietin),
M CSF . (Nacroph -~ COl 9% st.i mul aEi n%lf act%re);, Gwt,CSF

(G anul ocyY’e2 et Bt ERFJR s Y trepiipenty theyingepiipn relatesi to a

(I'nterl eulahdthdd , forl ré-popltating hlded |delS: id La Omakmil. This qB {Hor 9, IL-10,
IL-12, LIF (Leukema inhibitory factor) and HL (Kit [|igan ? §7 1 7 JAN
2000 WO 0SPOPISES tiesiapsoal) admiystasing o saird aaramal totherapentidally t r eat nent
t he i nvent gl J.Ll a - . ~nopul at | bl ood.cells in a
manmal . T%Fg&rr‘{gt ho &%%%r?%ggﬁ%tﬁgpé@%p%&ﬁga%n@%?gizﬁ’g’vftg 8% d mamul a
t her apeut hemaltgpoieii¢ eells, \oo efhmu effeciveammotiht) of €lné icoRpbsivion bftheul at ory

activity on he oietic cells, or of .an effectjve anpunt of the
conposi %/i %veﬁlomﬁgﬁ’enﬁ%tﬂﬂo@ﬁ?e“ﬁﬁé@émﬁ‘é’ﬁ’&t*H’é’o‘?%ac‘P rydoid, mgeleid any one of

eryt hr oi dandghpheid cang. | ynphoid cells. "Lynphoid blood cell |ineages" are
t hose hemat opoi etic precursor cells which can differentiate to form
| ynphocytes (B-cells or T-cells). Likew se, "lynphopoiesis" is the

formation« e b Q| (o} tineages" are.those
hemat opoi e‘?'?gl%r%ggg%gr geglelh%xéé\%h%gﬁ tgg%dﬂ?xﬁgwé’r?ﬁtbct B c&”f"&“?‘ﬁ“@r yt hrocyt es
(red bl oowhiad ¢ag) diffedentiatieytolforup djrephaytdss(B-tedlsf aar Tratlls) NLikewadeyt hr ocyt es.

The phrasag_” | ol d bl oged cell .lin es", for the purposes herein,
- enconpassggm%p%g%gt bspt%ee f%a%?légﬁﬁg’é’?mggﬁs's, ot her than |ynphoid and
erythroid blood cell lineages as defined above, and "nyel opoi esis" invol ves

the for ion O ood I.ls (other than | hocyt es and eryt hrocytes).
nRIEE!’YH]IOEd l%Jllood ceclf ﬂnea es” are those he&ngtopoﬁ/atic precursor >::ells Y )

‘which candifferentiate to form erythrocytes (red blood cells) and
“erythropoiesis” is the formation of erythrocytes. '

The phrase “myeloid blood cell lineages”, for the purposes herein,
encompasses all hematopoietic p.recuxsor cells, other than lymphoid and |
erythroid blood cell lineages as defined above, and “myelopoiesis” involves
the formation of blood cells (other than lymphocytes and erythrocytes).

Disclosed and described, it is to be understood that this invention is not
limited to the particular examples, process steps, and materials disclosed
herein as such process steps and materials may vary somewhat. It is also
to be understood that the terminology used herein is uéed for the purpose
of describing particular embodiments only and not intended to be limiting
since the scope of the present invention will be limited only by the

appended claims and equivalents thereof.

It must be noted that, as used in this specification and the appended

claims, the singular forms “a”, “an” and “the” include plural referents

unless the content clearly dictates otherwise.
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Di'scl osed and described, it is to be understood that this inventi ohyisAmoggs
limted to the particul ar exanples, process steps, and materials discl osed
herei n as such process steps and naterials may vary sonmewhat. It is also
to be undemsd emdizakat the term nol ogy used herein is usegcmarodomoepur pose
of describing particular enbodi ments only and not intended to be limting
since the scope of the present invention will be [imted only by the
appended cl ai s and equi val ents thereof. It nust be noted that, as used in

anat .+t ot b RE B o) A ARBENES en Rl il TR ARt i aree

ot her wi secontext rbiiNiegfhaieries/ tht1Bdsl fecprise’l,/ HOY Oaridtionyghcdutst hi s

specification and, the, cl ai os i ch,foll.ow, un|ess .t .cqnt.ext .requires

ot her wi se,COPIREISEHr Y c‘i?ﬁ“pﬂr?sé’%g’] "Eﬂ&’emehétt?%‘ﬂto g‘b%lﬁqgg mﬁ&%“%r"fses" and
"conpri si A@tatedihiegbLot BB 0r 06D bPintEEY of Bepk Bak wist 6He efcluslost at ed

I nteger or -step_or group of integers Qr steps but not the exclusion of any

ot her i nt @iy ehbes igeer oxgiten pr gFoupidpiaeerser &eRps. The fol | owi ng exanpl es
are representative of techniques enployed by the inventors in carrying out
aspects of the present invention. It should be appreciated that while

t hese t ecFheé delkawing examplesl aveyrepfespniftiverof dechamdpaasi eraployed by thee practice
of the invention, those of skill /in..the art. .in _Li f pr esent

i scl oo ur BveRKits i Bgtipe ouF ispesth fE b xefbtpPeaerB b Beptde fude W ¢ hou
depar t i NgafpR@atse that Mwhiléthesé Nleckidigdes Gapeetmjilacy i dfvpriferesd Exanpl es
Reagents 1. C-term nal pentapeptide of Osteogenic Gowth Peptide(10-14)

[ sOGP( 10- gmppdimpaptis &ryjtherpraciise of the ippeptiopy ¢hase(of B eg 85t Was  suppl i ed
by Pol ypeg%%geﬁf Lagor prakhes difosuld, OTFANC BecofRizb f At a RIRA3us USA Batch

No. 9712-
modifications can be made without departing from the spirit and

intended scope of the invention.

Examples

Reagents .
1. C-terminal pentapeptide of Osteogenic Growth Peptide(10-14)
[sOGP(10-14)]: Tyr-Gly-Phe-Gly-Gly; M.W. 499.7 (SEQ ID NO:1) was
supplied by Polypeptides Laboratories Inc. (Torrance, California 90503,
USA Batch No. 9712-006). '

2. CFA - cyclophospham_ide (CFA, SIGMA, b mg/mouse), was used for

induction of marrow ablation.

8. Dexter-like medium: McCoy’s Medium (Gibco-Life technologies, USA)
with 12.5% fetal bovine serum (FBS, Hyclone, 'Ho']land), 12.6% horse
serum (HS, Sigma, St Louis, MO), 0.8% essential and 0.4% non essenﬁal
aminoacids (Gibco-Life technologies, UUSA), 1% -'glutamin'e (Sigma, _St
Louis, MO), 0.4% vitamins including choline, folic acid, inositol,
nicotinamide, pyridoxal HCL riboflavin, thiamine HC], D-Ca pantothenate
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2. . CFA - cycl ophosphani de (CFA, SIGVA, 5 ng/nouse), was used for§ 7 JAN 2p05
~induction of marrow ablation. 3. Dexter-like medium MCoy's Medium

(G bco-Life technologies, USA) with 12.5%fetal bovine serum (FBS,

Hycl one, HoVOea)31312. 5% horse serum (HS, Sigma, St Louiggraddeordd- 8%
essential and 0.4% non essential am noacids (G bco-Life technol ogies,

USA), 1% tami_pe (S gna, . St ouis, M), 0.4%vitam ns_including choline,
folic aci g&ﬁcﬂ"ﬁ% oée,cim BI5Ei n&*ﬁ“ﬁe, 1%, paphateriqme B h@funaizare, t hi ani ne
HO , D Cappapdiaibsnakguid) ] 19 Lab Q31951 %F’EEI .01/.00700

(G bco-Life techgol ogiaes,_)'USA) ‘,%1_0/%%%?& eri éllgne un"jg(j)lug%r%(g, W

Bri st ol - Mptesensyuiib bgcomisingoit bwien nstemarvdlll fadoM GPdrghnds trhSGEe i n
presence r.-egonbi hunan ,st e el |l factor, (50 ng/nL rhSCF,

Cal bi oc her?ﬁ:fal %em’r é(@o‘%\bi ﬁ%ﬁ?ﬁ%ﬁn%l%wgm?ﬁ@gW%*%oF‘gF

stinul at i sgmidating (fablobt OGRHGI-CRE M1 SARdQZ, SENddzZ er witddrland)ecombi nant
human interl eykine-3 (rhl -3 10 ng/nl, _Cal bi ochem USA) and_reconbi nant
human ei yF‘FFPH’B]b?"é‘fti u’(“rai‘ﬂ?ﬁ’&el’jeﬂﬁi'.‘g'sg’/ (hIL-g; Yhpe/nde, CabigchemyySA th or

Wi thout SCRR(Lnddinahl BieATLRTRABIBITRLERY 2 esgaka" SRR kP o) o

E.D.T.A acid buffer (M elodec, Bio Optica, mals *
mal e nmi celanise MQ} e WithoutrsQGRE0-18) VoM (Abiogey ) Phanarspdt ai ned under

specific - ditions. * CV57 Black fermale mce were fromthe
R TpbR8aigg

ani mal faci brew Uni versity Medical School (Jerusalem
Israel). The mce of either strain weighed 25 g on their arrival at the

made usi o BRLAc adaaer Fheipdre B Okfen IR IeARR0 monsur oo, anal ysi e

of variance (ANOVA). Mann-Wiitney test was used, for col ony assays.

Anumnals

* ICR male mice were purchased from Charles River’s (Italy) and
maintained under specific j)athogen-free conditions.

* CV57 Black female mice were from the animal facility of the
Hebrew University Medical School (Jerusalem, Israel). The mice of either

strain weighed 25 g on their arrival at the inventors’ laboratory.

Statistical analysis _
Comparisons between groupé were made using a Fisher's PLSD, factorial
or for repeated measures, analysis of variance (ANOVA). Mann-Whitney -

test was used, for colony assays.

Example 1 _
Effect of OGP(10-14) on engraftment of bone marrow transplant

 Materials and methods |
CV57 Black female mice were used to invéstigate the possible effect of
OGP(10-14) on engraftment of bone marrow transplats, OGP(1-0-14) in
phosphate buffered sah'he was administered by daily subcutaneous; 10 pl
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Example 1 Effect of OGP(10-14) on engraftnment of bone marrow transzI?aﬁ?N 20_05
Material s and net hods CV57 Black fenmale mce were used to investigate the
possi bl e-ef‘{lﬁsgl OGP(10-14) on engraftment of bone marrow transplans.
OGP( 10- 14) ﬂéphate buf fered saline was admi ni st er edCIYLeiziotop
subcut aneous, 10 pl 40 1 7 JAN 20M WO 03/011313 PCT/L01/ 00700 i njections
for 12 daymecﬁoasdaj 1y doserkan er, nouse.

% Wdﬁg@%&sg%%%ooo&% tg%h ‘gﬁ?) Br after the

Control mce reccgl ved phosphat e buffer
onset of onfrql rIB!fFrfemlvﬁclléhmmtmwfeﬁanb;ﬂﬁieedmyodnoa@ body X-ray

I rradi athmeqqh@ 00 r d dpose using_a 60Co source
(Pi cker C-9, 102. OEISIreggf / m n)léﬁl%%%aﬁe dWé’H WerAeH If@@dytotiy’tdn

i nt r avenolpedynXeey |1mad|;ﬂt1oho&)n$n§tﬂ1lge@ﬂ£@ £9608! oggl I's. The
i elagf&b%g;‘zs@ f’r eat nent ,

| th t
bot -t omureanier € ighek SE8, 1 6 3kt e IVVe"é‘(}:)ﬂgﬁgWyéeamedmtslyrmMed The
bone mar r mtmamm&smﬁéit@ﬂtofqgml&tefelcyed %t"%eﬁag%%hatg%l I%grf (15 eﬁée&lsal i ne

(PBS). Fh{r}gaf cel | suspensi on was pre gparation
sever al SWoFgircyfseb i doys affer ﬁeaemiises oﬁﬁﬁiﬂ(b@-l@?{;ﬂeﬁtmgﬂ e count ed
in a hermsyﬁ]pf@,g@{ aFe | afory effect of the
OGP(10-14) on the S%%Z#éste?te pdotgtainl]drtalgaﬁ gﬁ?“‘iﬁmd{ffh@l on total

f enor al bYPRe MAIrOW veas WashedTbmtsccﬁﬁﬁletétlyms phdsphae g iﬁﬂé"" ng, at the
I ncrease in cell

t hree hig{;pﬁ (A%%e tatisti.cally significant 2-10
counts over th %l "ISB‘F%SIOIEYMI%PE‘Z‘*E\MI drawiieg) thi pteperaGE 10- 14)
(toxicity devehaliimesokfughiiea@bPeiindéhhodiiss LI QNI LS gnhance the

ina hemocytometer

Results
Fig. 1 shows a stimulatory effect of the OGP(10-14) on the number of

post-irradiation/post-transplantation total femoral bone marrow cells

This effect was dose dependent showing, at the three highest doses

statistically significant |, 2-fold increase in cell counts over the PBS
controls.

Example 2

Evaluation of the OGP(1 0-14) toxicity

A shown above, the OGP(10-14) has been found to enhance the
engraftment of bone marrow transplants. Threfore prior to further,
detailed analysis of the pharmacological activity of said peptide, the

possible toxicity of said peptide was next evaluated.

| Fxfty five mice were evaluated for possible OGP(IO 14)~reIated toxicity
after 15 days of subcutaneous administration, at the dose of 10
nmol/mouse, and results were compared to those obtained in 30

placebo-treated controls. No differences were found concermng survival

© 41



engraftment of bone marrow transplants. Threfore, prior to furtherygz JAN 2005
detail ed anal ysis of the pharnmacol ogical activity of said peptide, the
possible toxicity of said peptide was next evaluated. Fifty-five m ce wer e

eval uat ed fvd opasssbl e OGP(10-14)-related toxicity after W
subcut aneous admi nistration, at the dose of 10 nnol/ npuse, ?O«qul ts

were conpared to those obtained in 30 placebo-treated controls.
di f f er encdshaeionr dodyl weight paimgusligyéstabxartihatibh. AN ceARRs V,\QeOSI 011313

PCT/ | LAL/ 310700 tbﬁha\éLour bgfgy wej ght gain and gross exam natl on.
Concer ni ng 2t gto tson &@Mhﬂ gepetedndasbs tdfe report ed

doses of pepite dHddhét HAucd AGH cgi aﬁ nDdj,f i catl 12ns d n t he
nunber of white bl ood ceIcI S re% daqﬂ)gllS mt SF el ets (PLT)

or, haenﬂ‘@h—‘?ﬂalmo‘{q—lb—)euﬁ e(Y@BC),Ex%deHQOdB OEIE’((HBGM)pIStdlémI QIEB) @At opoi et i ¢
recovery ghbflog B 104 chermpabl ation Materials and Methods In this set
.of experinents-bone rrow abl ati on was i nduced by an intraperitoneal

i njection of cycl ophophani de (CFA, SIGWA, 5 ng/nouse in 150 (1 sterile
PBS) for two consecutive days (designated "day 0" and "day P. This
protocol has been denpbnstarted to induce severe, reversible |eucopoena
with L.D. Ei&anﬁpangrude GJ. et al, Science, 241:58 (1988)]. The | owest

bone marr&g}gf counts were recorded six days after the first injection.
To eval ua HE- 1 1 edtmyiptesciiermtongielon WBQalyf fafteentboat emirFogount s and

det er M necARoq kb1 0- 14) "dose of choice” to be used in further
experinents, mce were treated daily by subcut aneous injections of 0.1 m

- OGP(10- 143@&@53&3@1!;@_@@ vehl cle cont aining different OGP(10-14) doses

as outli nﬁg hid g grou reference baseline controls was |eft
t se expenments o1 marrow ablation was induced by an

intraperitoneal injection of cyclophophamide (CFA, SIGMA, 5 mg/mouse
in 150 (I sterile PBS) for two consecuﬁve days (designated "day 0" and
"day 1". This protocol has been demonstarted to induce severe, reversible
leucopoena with LD <30 [Spangrude, G.J. et al, Science, 241:58 (1988)].
The lowest bone marrow cell counts were recorded six days after the first

injection.

To evaluate the effect of OGP(10-14) on WBC differential cell counts and
determine the OGP(10-14) "dose of choice" to be used in further

- experiments, mice were treated daily by subcutanecus injections of 0.1 ml
‘OGP(10-14)-free veh1c1e or vehicle contammg different OGP(10-14) doses
as outlined in Fig. 2. One group of reference baseline controls was left -
untreated and received neither CFA nor sterile water vehicle with or
without OGP(10-14) (Fig. 2). Blood was collected by retroorbital bleeding
on days -12, -4, +8, +7, +14, +17, +21 and +24 (Fig. 2C). Differential cell
counts were carried out using a Coulter Counter (Sysmex MICI'OCGH
Counter F-800)

To test the effect Qf OGP(10-14) on double positive CD34+/Sca-1+ cells in -
the blood comparatively to that of G-CSF, CFA ablated mice were treated
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untreated and received neither CFA nor sterile water vehicle with $r7 JAN
w t hout OGP(10-14) (Fig. 2). Blood was collected by retroorbital bl eeding
on days -12, -4, +3, +7, +14, +17, +21 and +24 (Fig. 2C). Differential cel |
counts wer ¥Qeyn1as out using a Coul ter Counter (SysmeX McgRPHR Count er
F-800). To test the effect of OGP(10-14) on double positive CD34+PSca 1+
cells in the blood conparatively to that of G CSF, CFA ablated mce were
treated 4@ith JailyAwit20 DO nn®1RGB 03143 fRa/daly0-17/ ﬂﬂﬁD&ast-ﬂhxﬁa&lbydwith 10 nnol

OGP(10- 14 unt,i | y s obtai ned on days +5,
+7 and +1 %ﬂlﬁ eg)%éﬁlaorf A8y c?'?t gﬁeﬂa‘i)glg “%éqgt?/@gg)ggﬁﬁ AePEFYd on days +2
to +8. FOR-CHR wdsudmitisterdd oh oLt €. three bl ood sanples fromthe mce
were pool ed, and nononucl ear cells were obtained by gradient

centrifugation and were resuspended in PBS at a concentration of 1 X

106/ M. T WE S | fic

nonocl ona antl%odlc%\?ﬁe@ﬁ%f)hgbc ut %ﬂb%&iéw sﬁﬁﬁ%ﬁﬁ%e%%g To det ect
CD34+ celp®ledyuamid nmdlonacleaanelﬂs weres ebtmbmeal bp nrhdient |cbmtd;fué£ﬂita{ m ngen,
RANVB4) sed as a t After. three eIIs wer e
resus penaae‘bdl Wﬁr$§%s‘lgﬁanhecfl%kg¥ea& REPIRIBPPR ﬂg\gla’;‘/gbg&ér TE %mtl r at
(Ehar m noeege Tlerd ¢hadiateddn- tt])m/ lﬁDBéhbd e Osfl $pfecificn N6 ElonEl &n&w&%@r Was h;ad
three ti S an ated with rat anti-nouse Sca Ly. 6A. 2) PE
from Cal {@é‘ai B@H ]tu?) tjﬁ ﬁﬂ’é‘npq‘ 5 4r 50M¢% 4 ?erllsaﬂ‘l#lﬁ?‘%ll'&/ant

| munogl oy aﬂbusaeﬁlbﬁéérsﬁalaaﬁm f (PhaeRiRhdd, - R&%faq? eULSdd L, and anal ysi's

were assessed by FAC Scan(tnm) (Becton Di ckinson) flowcytonmeter using Lysis
11 sof t vitust 14yarGATRy threp waghings,cthdiceHe meome 1awpagdedegafrBSsanﬁ OGP( 10- 14),

Ut 11 nect oGttt et T1EEOR IS Saf Aol BRI 010 kT Do
mar r ow \M&:a-l_+/CD34+ cells, samples were further washed three times in PBS

and incubated with rat anti-mouse Sca-1 (Ly.6A.2) PE from Caltag.

Substituting the primary antibody with an irrelevant immundglobulin

performed a specific control. Data acquisition and analysis were assessed

by FAC-Scan(tm) (Becton Dickinson) flowcytometer using Lysis IT

software (FIG. 3).

To evaluate different dosing regim‘;ans of OGP(10-14), chemoablated mice

were subjected to daily treatment with OGP(10-14), as outlined in Fig. 4.

‘The mice were sacrificed on day +15, the femoral bone marrow was

ﬂushed and single cell .suspensions (prepared as above) were subjected to

ex vivo progenitor cell (colony forming) asséys. The OGP(10-14) effect on

thé formation of CFU-GM, CFU-GEMM and BFU-E was compared to
that of G-CSF (Fig. 4).

Progenitor cell assays |

Bdne marrow cells were recovered on.day +10 after' injection of CFA from
“all groups. Cells were diluted to 2 x 106/ml m Iscove’s Modified Dulbecco

Medium(IMFM) with 2% FBS and added to methylcellulose medium
i accordmg to the manufacturer’s recommendations (MethoCult StemCe]l
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flushed and single cell suspensions (prepared as above) were subj e§tzedAR Qpgs
ex vivo progenitor cell (colony form ng) assays. The OGP(10-14) effect on
the formation of CFU-GV CFU-GEMM and BFU-E was conpared to that of G CSF
(Fig. 4). ™Wogemisudr cell assays Bone nmarrow cells were rpexauarnemsoon day
+10 after injection of CFA from all groups. Cells were diluted to 2 x

106/ m i ' di tjed Dulb Medi I i th 2% FBS d added to
oty cel 1 TTE0Es B, VaREaRim Capganng % 10 el bets blsstinommmngat one.
(Met hoCul ttestSBobioM34344@r1mGribNGROOFUVEL @ HINHR CFTBGHd M3bs205400

Technol ogi es | nc. F:ﬁ couver, Canada). 2 x 104 cells were plated in each
test. Bot HoWEing BE/-Knassan weremsedanMidSivvessupplemes@dawithr  (ruri ne

BFU- E ass WEinant'S . 1RAE S nf e ] r I- t murine
interl euk?ﬁ?— 3 (r mHLﬁgfm%gﬁéfm ), tﬁé%ﬁglﬂn@én?o Vﬁ%{ﬁlal% ?%%éﬂr%%%% ne-6 -
(rhiL-6, loumgh nﬂlf)e,l‘leﬂlm@i(réh-e,niﬁ nghnl}t rembidant fraatine stemGeH, 50 ng/ )

and reconty nan Nk I opgietin.(rhEpo, 3 m).. ].nNB434 the only
factor i ﬁ%’%‘é&“\%ﬁ%@? E%@?‘y&rj\?)ﬁﬁ@é ‘é".mr‘%‘ég?tgﬁ‘f%ﬁn eé%ﬁ%%é@%ﬁ %pl i ndl y

- exani ned & Udinl)14nbE3y34 ahe i gty fadtod inchededr Whd Epot DdpiRaky &0y Procedures.
Results Total and diff VBC counts carried out on day +3 showd a

repti al : [ ] i
mar ked d&&@F é%‘?é‘sf’ﬁv%ﬂelbﬁ’aﬂglﬂ‘%’é'ﬂ%@ HEFult days of inpybaiipn @gsprdingt her e was
appr oxi matglMe grdtoddl pr&eausdy of total VBC counts in the vehicle treated
chenvabl at ed, which were still considerably | ower than the values recorded

in the untreated reference mce. On the other hand, the OGP(10-14) aninmals
showed hi ghgaltyal ues at all doses tested, with peak counts neasured in

t mce receiving 10 npol OGP(10-14)/day. The counts in this group approached
cl osel y t Hokal gt differontial FamteepIriel ous e aaygrbelovdagnankayl.

D fferentijalbreged |inC QUNFARGLESEH AlpL QF_%‘?W%.? @'Jlsﬁay 7, there was
approximately 2-fold recovery of total WBC counts in the vehicle treated
chemoablated, which were still considerably lower than the values
recorded in the untreated reference mice. On the other hand, the
OGP(10-14) animals showed higher values at all doses tested, with peak
counts measured in mice réceiving 10 nmol OGP(10-14)/day. The counts
in this group approached closely those noted in the untreated reference
group (Fig. 2A). Differential cell counts carried out on day 7 also
demonstrated an OGP(10-14) induced, dose dependent increase in
monocyte and immature cell counts (Figs. 2B, 2C). Monocyte counts at
the mgximal dose (10 nmol) were 6-fold higher compared to the normal
reference (Fig. 2B); those of immature cells being also significantly higher
i:han the reference (Fig. 2C). The total WBC counts in all animal groups
were normal from day 10 and onwards (Fig. 24). However, the monocyte
counts still presented the same trend seen on day 7 with normal levels
being reached on day 14 (Fig. 2B). In .spite of a decrease in immature cell
-counts in all but the 0.01 nmol group, the highest values were still
obtained in the 10 nmol group. The immaﬁu’re cell counts were normal in

all groups from day 14 and onwards (Fig. 2C).




“denpnstrated an OGP(10-14) induced, dose dependent increase in nohqcyArt 2005
and i mmature cell counts (Figs. 2B, 2C). Mnocyte counts at the maxi nal
dose (10 nnol) were 6-fold higher conpared to the normal reference (Fig.
2B); thoseWsX03i0pi3a3 ure cells being al so significantly hi goberolndévemn t he
reference (Fig. 2C). The total WBC counts in all animal groups were nornal

from day and onwar ds .(Fi g.. 2A) ver., the nonocyte counts still

pr esent edi‘?‘ﬁemg‘éﬂ’ét ?é‘gﬁﬂ’(l%é’gﬁm(‘fﬁ %l?;?%%gﬁ c_ﬁﬁ? ﬁﬁldqye%\il"%as bgldg reached on
day 14 (Fhghe?Bin ke StHehfoablatad SGAFRAS € tieAtdd THLN GvitR! 1o Galspts in all
but the 0.01 nnol group, the highest values were Still obtained in the 10

nmol  gr ouPGRHES-14idenr i@ sure teanbed sviflerthe rushink¢ alone Fig. @.olhs from day 14

and onwar Fi.g. ' 006 03/ 3u-PCT/ 11 A1/,00700 The
oount of Saaln B OGR4 fuaf Sl R0 N B GUSHE el ddimedy 00 [0,

in the charmabhtahestsaaiied sut oxdags +Hlaindy+18 ddmdtstarill copatadle 14) than in
effect_ of OGP(10-14) was

mce treated with {he vehicle al gne 1g..3). The
similar tBuprbers of’% é%s@#ﬂtﬁ/‘%‘ﬁ*orféﬁ%y Howeyenr ewenday c5k4i dBeout on days
+7 and +1oGINTnNeY 3ida06 SABDIRANE s SUHTRENChighbe nGRAAT BR vhe el | S,

However, on day the OGP(10-14) treated mce showed a significantly

hi gher nuWekicle: anrthGr GRF txeated micesde-@)CSF treated nmice (Fig. 3). The
progenitor cell assays showed that OGP(10-14) significantly stinulates
CFU- GEMM and BFU-E, but not CFU-GM The effect of OG was apparent only

i n instanThe \pireganitdre celsaessayfs tshewedethatpr @GP 14)c heipmifibdtly on by 7 days

s hon, PR BRI LMPE aR I, Shaal G, Bhe ol 05 cor had an
ef fect omypusQppaRentColy M {rstshced)whdel AMB! dhsét X ehOmift peSelES

he, nat opoi eti c bone marrow cellularity in ex-vivo sanples frompatients
wi th i di opameablaien &y @‘1g 4). The absence of an OGP(10-14) effect on

CFU-GM is consistent with its non-significant effect on blood granulocyte
cell counts. G-CSF had an effect only on the CFU-GM (Fig. 4).

Example 4

OGP 10-14 rescues hematopoietic bone marrow cellularity in ex-vivo
samples from patients with idiopathic myelofibrostis

Materials and methods _

In order to assess the efficacy of OGP(10-14) in humans, it's
hematopoietic activity was studied in ex vivo bone marrow specimens

obtain from patients suffering from idiopathic myelofibrosis (IMF).

Five IMF patients, One_: scleroderma patient and two patients with other -
myelodisplastic syndromes (MDS) were enrolled in the study after
signing an informed consent. Diagnosis of IMF was performed on the
basis of standard clinical and hematological methods [Baresi, G., et al.,
Br. J. Haematol. 104:730-737 (1999)]. Bone marrow biopsy showing
fibrosis was an essential feature. The diagnosis of IMF was eventually-

e'sta_.blished after excluding other ‘possible causes of fibrosis and the
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Materials and methods In order to assess the efficacy of OGP(10- 14§ 7i #AN 2505
~humans, it's hematopoietic activity was studied in ex vivo bone narrow
specinens obtain frompatients suffering fromidi opathic nyel ofi brosis
(MM Five WOR39aBIlEnt s, one scleroderna patient and two BETEMO8700 t h ot her
nyel odi spl astic syndrones (KIDS) were enrolled in the study after signing
an i nfornmed conseng. P agnosi s, of | M was perforned on the basis of

standar d SFPSRRCE| ohftitterenh Byelgpraliferativeodisordpodn, pticwdar, e, Br. J.
Haemat ol . 394ncER007 %o‘ﬂ@ﬁﬂr)eiogeﬁﬁfkelefi%éém Wa@%!edswv‘b)pgnscglggggos' S Wwas an

essential feature. The diagnosis of was eventually I’'shed after
excl udi ng the mresgnyesifPle chramesomef and tof dor/abhrehrtrdgedtent. Thied\of\D 03/ 011313

PCT/ 1 LO1/ 0970 r nce..of. different elopraqliferative diisorders. In
parti‘cul ag,ﬁetﬁ‘ég ]g\liggﬂ%tsl?%tsg#a%ﬁoregﬁi E@r(r’lyc’e‘fsg’égﬁ%ﬁgé ﬁ@'uﬁ%‘@nﬁi%?eﬁ/a rul ed out
by excl udbagulfaheadmistorsd oh dAysauchmentieandd @f1,25(0BBD3r Aayr angenment .
Thr ee of he five lélf\j/iF patients haa_b previously treated by | ow doses of
busul f an patignds (ptadge gupmagize ‘Hﬁr%?’#-&nd 1 (g 1,25(0H) 2D3 /day. The
patients' data are summarized in Table.l. 46 1 7 JAN 200 WD 03/011313 Tabl e
1: dinical data of IMF (A-E) and MDS (F-G patients PCT/11 A1/ 00700

AgeDi agnHBPLTWBCLDHSp! een Pati (yeaosi sECO( g/ dL) ( X10- 8/ ( X10. 6/ LD(cm) Tr eét e
entrs)date@.)L)*nt /L) A72010.413115.074017Untrea
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5/199ted 8 B8228.543411.283020Treated 9/ 199 8 C7828. 2681. 366420Unt § §aJAN 2305
3/ 200ted 0. D7036, 8607.376330Treated 31199 0 B79110. 01804. 566618Unt r ea
6/ 199ted 5 F65014. 02412. 040830Treated 4/199 7 (65263211. Untrea 2/200ted O

H40. 015280%P38#1BLht rea 3/200ted ~0 , normal val ues: 240 pcT4Bf/obiiob **
Ecografi'c nmeasurenment 47 17 JAN 2Qch WO 03/011313 PCT/1L01/ 00700 Three nm

| ong bonemléqwm%l%%awﬁé‘?%?f%§@'UQ] ngét \(/am_r![ﬁr superior iliac

spi ne by an gauge

Pati 3ge Diagn ECO (/dL) PLT LDH |Spleen

ati ea osis g X108/ LD

ent | rs) date G L I(f)( 10 GI (f*n) E:eatme

(U/L)
*

A | 72 0 10.4 131 15.0 740 17 |{Untrea
5/199 ted
8

B 82 2 8.5 434 11.2 830 20 |[Treated
9/19_9
8

C | 178 | 2 8.2 68 | 1.8 664 | 20 |Untrea
3/200 : . |ted
0.

D. 70 3 6.8 60 7.3 763 30 |Treated
3/199
0

B 79 1 10.0 180 4.5 666 18 |{Untrea
6/199 ' ted
5 _

F 65 0 .14'0 24 12.0 | 408 30 |Treated
4/199
7 .

G 65 2 632 11 |[Untrea
2/200 ted -
0

H |40 0 15 280 | 10 {300 | 10 [Untrea
3/200 \ T  |ted
0

% normal values: 240 — 480 U/L

** Ecografic measurement
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atrap to ensure minimal distortion of the specinen (TraoSystem NDTh&%h 05
USA). The specinens were divided into three,1 cmlong portions. One
randomy sel ected portion was used for prelinmnary norphol ogical
assessnent Wols@1r3edai ni ng two fragments were cul tured i@ci%m.{?bssue
culture dishes and conpletely covered by 1 ml of Dexter-like nedium in
the presence of rhSCF (50 ng/nm), rhGWCSF (10 ng/nm.), rhlL-3 (10 ng/n),
and rhEpo (2 units/nL) with or without 10-8M OGP(10-14), at 37C, 5%
C02-air. hum was changed once, after 7 days, without altering
its conpo?%‘%%%ﬁol?ﬁg °?%§+?TF‘B%F%%'IH§HS Wt RbyparedafyamcbR(thetetdgr i ni ti al
concent r asiperiorfliaerspaidhy heBHaugs MR os LY id re the .bone marrow
speci nens wer e hi st ol ogi cal |y rgcggéged. B#‘%ﬂg?ﬁ*;%&iéfﬁpufp@§d\/%ﬁg fixed in
modi fi ed B5'TaRerion&Pawie; dyinimak distyrtion oofi ghe bagfebimernnUrasSistalgs Wer e

st ai ned WMIDTER: 5818 AYe MEe0 - | 0. or. .silver ippregnation of

reticul um Changes irlébt he béﬁ%%ﬁ%‘%?e%ﬂé%is%g%égy%e 'C&ha]ﬁpgt atively on

a | to |\Pexsims: Quecoamlontly| seleated upediohorwast alskd o pRARRIHE, ' OW
lwONnes; 1] represented reduced

speci nmens r 0 _nar .scor
cel lulari F;;/,ggﬂg %ﬁﬁ%"‘&émﬁﬁ% - e X , &%&mqntsmeimeéxhi bi t ed
spread | aurifemnni etiwsuep ouletieC dizbes Sard) c8EM&el ' e.extrenely
scanty anﬂ/or t.he bgne marrow area was ﬁ\?gs?lyycgﬁgg‘{l%?ewﬁ | acunar

zones. At PEEEike agdivan, 48 dhe Rresensenefi OICT Gcng/ony, G MsGEPI(20 Ver e
I ned ' . ' | di tjon, .th [l d it
ot ot oo [, Y 610 e/xef bhREEbS P2 uhllefvith OF srtmpu Db cope. |

automati ca eval uated uUsing a c
‘equi pped 19-dik} 2tRTIC, S35 tGReraiy. Halft he nyedivd el ¥RAike@ChhceCOUNt S and
for .each atjent results were expressed as

bone marr I he . I .
the rati oﬁ":f'::ﬁ)\éfla n@gﬁygeﬁlﬁ%ﬁm T TEoCePEsen. (9ther dhaw\xestaring eat ed
speci nensytoltiges anidoDGIREE14) $nifid] TordcedPhtion AR Qddidd3aPCld L 01/ 00700

days in culture the bone marrow specimens were histologically processed.

Briefly, samples were fixed in modified B5, demineralized in E.D.T.A acid

buffer and sections were stained with Giemsa, hematoxylin-eosin or
silver impregnation of reticulum. Changes in t_he. bone marrow were
assessed semiquantitatively on a I to IV score. A score of IV was used for
cell-rich bone marrow specimens comparable to n01"ma1 ones; score IIT
represented reduced cellularity with reduced nuclear density; score II
specimens exhibited spread lacunae; hematopoietic cells in score I
- specimens were extremely scanty and/or the bone marrow area was
vastly substituted: by lacunar zongs._.At least 3 equispaced histo_logicai
sections per sample were examined using the entire section area. In
addition, the cell density was autom'atii:a]ly evaluated using a computer
assisted Leica microsc_:ope equipped- ﬁviﬁh Leica. QWin software, as the
ratio between cell counts and bone marrow area. The results for each
patient results were expressed as the ratio of mean cell density in
OGP(10-14) treated over untreated specimens (T/C ratio). o

Results
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After 14 days in culture, bone marrow specinmens treated. with OGP§FQIAH pus
appear richer in hematopoietic cells than OGP(10-14)-free specinens from
the sane patients (Figs. 5, 6). The sem quantitative score was

si gni fi cantWQWYHtHeased in all | MF patients (p<0.05). No ptifif@ignges Wwere
detected between OGP(10-14) treated and untraeted specinens fromnon | M
patients. The conputer assisted evaluation of cellularity showed a T/C

rati o>1 in algel C S ([ p<s trongly indicating that cell nunber was
i ncreased in teﬁe'\%GPg %% f%) -ctglrtg% ‘e Oé%egf%é?fg. Sp%ﬁ“@ﬁ@/epﬁeaﬁﬁ’e e ratio was
st ati sti cal BGR{1GAI4)i aygreari wickey cihy ho@atopdieticS R RS oTi@bnasialpom
I ndi vi dual Qat L.ents T( Cratio showed a very high and

Tabl e. 2). The
si gni fi cant SPFREFER ﬁ(&'}f‘ fp‘ﬂé? ﬁ?q‘%HaW{‘W £15- pab) dibesemituardyntive scdrevel (Fi g.
7). Decrea SRR i t | n .0l ogi cal
i )ndi cat or ?gésﬁi;e seeg??tlgaggkelﬂl\g @h@@?#e&%@)ﬂlbﬁt h@f@#@f%&éfr ongl y
suggests t h#ere iietegted chetyfeem@®PGRILA-2Y) iteedtedirast untracbal spoéimengver el y

ffected ' I : i St l.uat.i f Il d it

BT ENT T & BT Bon P ) COMRLLShp %R abitorC bRty Sionr Semdionion

El, 8<0. 025 $Hovpge-AST/QOratidNg il all IMT Imsr(pkb.mj)eﬁ\dﬁﬁp ﬁmﬁhgitﬂagnd nyel oi d
' OGP(10-14). However, a

cells was a(p%qjirent %é unchanged fter gul turi na Wit -

seni quantitati ve r3sse¥éfie crgﬁifgeslflea o PGPEG 1ytreated genecimens. in t he

nunber of KbgedwREy ehy 'R iritis Res @%&&tﬁbﬂﬁié}ﬁﬁ&ézﬁr{ :}é][%e fﬁ’
| ffere

_ L&NLP- As in
the case of overall_ hematopietic cellularity, suc ces were not.

found in sHeSIBeNLEPtARed fFom individwal pativmtp (Tablet £). The T/C ratio
. showed a very high and significant inverse correlation with the patieﬁts’
hemoglobin level (Fig. 7). Decreased hémoglobin levels are the most
important serological indicator for the severity of IMF. This correlation
therefore strongly suggests that the effect of OGP(10~14) 1s highest in the

more severely affected patients.

Table 2: Computer assisted evaluation of cell density.

PATIENT T/C RATIO p value
A 2.0 p<0.05
B 3.3 : p<0.01
C 5.7 p<0.003
D 8.1 p<0.0002
E 1,8 p<0.025
F 1.2 p=NS
G 0.9 p=NS
H 1.1 p=NS

The ratio between_erYj;hioid and myeloid cells was apparently unchanged
after culturing with OGP(10-14). However, | a semiquantitative
assessment sug_gééi_;egi a _1.5 to 10-fold decrease in the number of
megakaryocytes in specimens obtained from IMF patients. As in the case
~ of overall 'hematopie_tic cellularify, such differences were not found in

samples obtained from the non-IMF patients.
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49 1 7 JAN 13361/WO' 01 Clainms: Use of an ol igopeptide having a nofgcdhipugs
wei ght of 200 38g1/Au®gP Da conprising the am no acid sequence of any one of
the peptides selected fromthe group consisting of Tyr-Ay-Phe-Ay-Qy,
Tyr- @y-Phe-Hs-Ay, dy-Phe-Ay-Gy and Met-Tyr-Ay-Phe-GAy-Ay as

denot ed by SHRalilsNCs:'1, 2, 3 and 4, respectively, in the preparation of a-
phar maceuti cal cogposition for enhancing the nobilization of nultilineage
hemat opoi et i d-st etdSeetfjan Pbg‘tmhﬁﬁgi‘#‘ﬁﬁéraam%@&i weightiof 200 ton1,000

ol i gopepti de havi xHiS’zliﬁﬁ I a?ﬁ‘fnﬁ . %@Q 0 onprising the
am no acid sequen%%‘ any gr‘fgéo t re]"‘t‘%‘gfﬁ? escg%géapgcot%gd&?trh%r#%}ad%ﬁroup
consi sting of Tyr sélegteRhfro@ vhelgyoumconsiSting Rife Tii-SlEPhe-@yyGBherd-y- G vy
and Met-Tyr-d y-Phg- -4 v+, as~fdeppt SEQ, | X 3 and. 4,
respectively, in ?ﬁ%g%rgﬁaq’lgt |gﬁ' 'gge'gﬂﬁﬁéynﬁﬂguﬁeﬁ’rM'ﬁ&%w or
enhancing the nokkldematdd by CSEQUIDI NOWRI2, 8anhy 4}?%4%@&%&},% the

hemat opoi etic stemcells tg the peripheral blood.. he use according to
anyone of clai ns Prepagation gicq pharapacanticalycompesitipn afor canhamcing ther i pher al
bl ood leads to in ' e ofy & 4.n | ti,{J neage early
CD34 positive heﬁrrg)?g%%tig?i tgbs?jéirinﬂggﬁ%e %@ghggmagmo iéegiﬁsep [ gge havi ng a
mol ecul ar wei ght périphérai blodd000 Da conprising the amino. acid sequence of
any one of the peptides selected fromthe group consisting of
Tyr-A@y-Phe-Ay-Ay, Tyr- @y-Phe-Hs-Ay, Ay-Phe-Ay-Ay and

Met - Tyr - G y- Bhe- QUge Gf n éligogeptiie hatingSEQnbidchiay weigBs o 260 404,000
respectively, in jhe preparaﬁi-on of a,(ﬁeri pheral bl ood stem cell

transpl ant for the3 CFPIINRGH IS AMNG gsjdetaquence abany pae @bthe peptides

selected from the group consisting of Tyr-Gly-Phe-Gly-Gly, Tyr-

- Gly-Phe-His-Gly, Gly-Phe-Gly-Gly and Met-Tyr-Gly-Phe-Gly-Gly
as denoted by SEQ ID NOs:1, 2, 3 and 4, respectively, in the
preparation of a pharmaceutical composition for enhancing the
mobilization of multilineage early CD34 positive hematopoietic
stem cells to the peripheral blood.

3. The use according to any ‘one of claims 1 and 2, wherein enhancing
mobilization to the peripheral blood leads to increasé in thé
number of circulating multilineage early CD34 positive

hematopoietic stem cells.

4. Use of an oligopeptide having a molecular weight of 200 to 1,000
Da comprising the amino acid sequence of any one of the peptides
selected from the group consisting of Tyr-Gly-Phe-Gly-Gly, Tyr-
Gly-Phe-His-Gly, Gly-Phe-Gly-Gly and Met-Tyr-Gly-Phe-Gly-Gly
as denoted by SEQ ID NOs:1, 2, 3 and 4, respectively, in the
preparation of a peripheral blood stem cell transplant for .the

treatment of a subject in need thereof.




17 JAN 2006 13361/ WX 01 5. The use according to claim4, wherein s§ipdJAN 2505
ol i gopepti dg3eetrvyyes the nobilization of nmultilineage henmat opoietic stem
cells to the peripheral blood. 6. The use according to claim5, wherein
said hemat opoietic stem cells are CD34 positive cells. 7. Use accordjng to
any one of d@. ai nffha, us@ mdrd4ng\tbe:laim4,swhdrexﬁlsrasdlbﬁkb;ﬂébti’&é' éhhiqeage stem

cells are doubl e OSIC}LP% CD34/ FI .cells. 8. Use accordi n? to any one of
clains 1 to 4, éP'bed’b aee he@@%ﬁﬂarﬁéﬁm @Shémthg t he

formul a: Tyr- QG yp&highé#atbfdod, as denoted by the ami no acid sequence of SEQ
ID NO 1. 9. Use according to clains | to 4, wherein said oligopeptide is a
pentapeptide having the fornula: Tyr-Qy-Phe-H s-Gy, as denoted by the

am no acid geque 0 e accor.di,ng to any.one of clains
1to 4, wher%el n 2%‘?&9{) ?‘ggﬁ‘ie‘gﬁl\@ glalué | ﬁz’fﬁedgpﬁ"geh%ﬁ@%?@‘epﬁesqe&% mul a:
Ac- Met - Tyr - G y- Piedls@re -G 34 postiveleslts. ed by t he amino acid sequence of SEQ

ID NO 4. 11. Use according to any one of clains 1 to 4, wherein said
ol igopeptide is a tetrapeptide having the forrmula: dy=Phe-G@y-dy, as

denoted by7the psd %céi@xﬁig SI:GQHﬁ’ﬁQﬁJeOBf %F&dsDZN@ %ndla vh’ﬁﬁe?xc%g.icfh ng to

any one of clains to 3, he preparation of har maceu -
conposi tion for ‘é%’ﬂ%ﬁél‘ gmlﬂbnemmneoe& Iaaeldouhbnms;tme CR3/Em2 51 1 7
JAN 2006 133611\pQ1 13. Use according to any one of clainms 1 to 4, in the
preparation of a pharnmaceuti cal corrp03| tion for sel ectively increasing any

one of
8. Use according to any one of claims 1 to 4, wherein said oligopeptide
is a pentapeptide having the formula: Tyr-Gly-Phe-Gly-Gly, as
denoted by the amino acid sequence of SEQ ID NO:1.

9. Use according to claims 1 to 4, wherein said oligopeptide is a
pentapeptide having the formula: Tyr-Gly-Phe-His-Gly, as denoted
by the amino acid sequence of SEQ ID NO:2.

10. Use according to any one of clalms 1to 4, wherem said oligopeptide
isa hexapeptide having the formula: Ac-Met-Tyr Gly-Phe- Gly-Gly,
as denoted by the amino acid sequence of SEQ ID NO:4.

11.  Use according to any one of claims 1 to 4, whérein said oligopepfide |
is a tetrapeptide having the formula: Gly-Phe-Gly-Gly, as denoted
by the amino acid sequence of SEQ ID NO:3.

12.  Use according to any one of claims 1 to 3, in the preparation of a

pharmaceutical composition for enhancing the immature cell and

- monocyte recovery.




- .positive CD34/Fl k

the BFU-E and GEMM colony formng units (CFU). 14. Use of -an ol i gopgrtAndgy;
havi ng the am no acid sequence of any one of Tyr-Gy-Phe-Ay-Qy, -
Tyr - A y- Phe- Hi3361g¥O/0F y-Phe-A y-Ay and Met-Tyr-Ay-Phe-Ay-Ay as
denoted by SEQ ID NGs: 1, 2, 3 and 4 respectively, in the preparation of a
phar maceut i ca{? cg’%osi tign for enhan.c'fi rig the selective proliferation of
CD34 posi ti Ve henBEHGPEIRE 1 ABK,008) ¢LIfime, 1ot dat therprigpatprtior ofaf . 15.
The usé accordi ngphar | i€ [ L] C r doubl e
Shc ellﬁlhgéd‘f.!chs1fl C(blg{gsfgﬁo gnﬁ{gl %é%%tl}{)glzérh%%éﬁﬁgae'phzngm&no acid
sequence of any otke BHU-EyandGiEMMeolany-forming yniteX@Fhe- Hi s- G vy,
@ y-Phe-Ay-Ady and Met-Tyr-dy-Phe-Ay-Ay as denoted by SEQ ID NGs: 1, 2,
3 and 4 respectively, in the preparation of a pharmaceutical conposition

for treatingldubj ¥stofamfdligopagtide having oehains lacideseauetee of 8Ry I8k 17-
sai d el gproliferative disorder is

Use according to céaﬁn é? erei{g

i di opat hi ¢ nyel of Pbr S¥F-61Y-PreGly(dy, uler-Sdydthe-His-6ly, aGly dthe-Gly-QGlui ns 16
and 17, wherein sgjd N HBERY Leal,. LiLan i S e, n er of
overall bone mar ?%whggéljl ul ar’i Fybﬁlba@ggﬁf%y)&&ﬁ‘g@ﬁgﬁf %'1’!\#—’@19. Use
of an ol i gopepti denthadi mespendvelyi riv dbe dpsewaretios of anpbammacdutical

- Tyr-d y-Phe-d y- Ty-Ad y-Phe-H s-d dy-Phe-Ay-Ay an

Met - Tyr - d y- Phe- %‘%/@8%{1%% lén%'feheaémw §é5 Pﬂxﬁ%‘? ﬂmé{er%éio’énﬂfdpl)ﬂ
respectively, forpdsitive hemasupdlesic stam\iells ifi @l Atéot &h YieS@ tHerbof AN 2006
13361/ WO 01 mai ntai ni ng and/ or expandi ng CD34 positive stemcell popul ation
in a blood sanple. 20. Use according to claim19, wherein said-blood sanple

is manmaliapsbl Ophe 888MBb@rding to claim 14, wherein said CD34 positive cells are
double positive CD34/F1k2 cells.

16.  Use of an oligopeptide having the amino acid sequence of any one
of Tyr-Gly-Phe-Gly-Gly, Tyr-Gly-Phe-His-Gly, Gly-Phe-Gly-Gly
and Met-Tyr-Gly-Phe-Gly-Gly as denoted by SEQ ID NOs:1, 2, 3
and 4 respectively, m the preparation of a pharmaceutical
composition for treating subjects suffering from a

myeloproliferative -disorder.

17. Use according to claim 16, wherein said myeloproliferative
disorder is idiopathic _;nyeloﬁbrosié (IMF).

18. Use according to any one of claims 16 and 17, wherein said
pharmaceutical composition increases the number of overall bone

marrow cellularity in a subject suffering from IMF.

19. Uge of an oligopeptide having- the amino acid sequence of 'any .dne
of Tyr-Gly-Phe-Gly-Gly, Tyr-Gly-Phe-His-Gly, Gly-Phe-Gly-Gly
and Met-Tyr-Gly-Phe-Gly-Gly as denoted by SEQ ID NOs:1, 2, 8

and 4 respectively, for in bitr_o and/or ex uivo selectively




21. Use according to claim20, wherein said blood sanple is a huneh7 dAbogs
sanple. 22. 15561/ Q]irdi ng to claim20, wherein said bl ood sanple originates
froma mamal~su ng from or susceptible to decreased blood cell
counts. 23. Use according to claim 22, wherein said decreased bl ood counts
are caused by cgpﬂp{,ﬂm ' | Ol bong narLow

t.ranspl antati on therapy. %M@éﬁ%@#@p&%é@%ﬁy %{%,ce eqpé'\lﬂu%'éi d
conposi tion furt ireableodrgamples at | east one cytokine. 25. Use according to
- claim 24, wherein said cytokine is selected from the group consisting of
TPO ( Thr onbopoi etin), EPO (Erythropoietin), MCSF (Macrophage-col ony
stimul ating2dact Usg , acdovlling’ toGedit 00yt QyiER6ir HMdd Chiosd) ,salgi;Lp@gFi? e

(G anul ocyte F, L1 {)Lnterleukin-l), IL-2, TL-3, TTA
11-7, 1L-8, |L-gammpalign bjqodsampler (| eukenia i nhibitory factor) and KL
(Kit ligand). 26. A nmethod for enhancing the nobilization of nmultilineage

hemat opoi eti ¢ stemcells to peripheral blood, conprising the step of

admi ni st eri 84 t oUse aotording tonclaize 20; ndrezein, sadd bidoklenimple isHamaaf an

ol i gopepti de havg)ln t he larri no aci d sequence of any one of Tyr . 53 17 JAN
2006 1336l f WO 01 E?@%ﬁ@-ec; y-Ay, Tyr-Ay-Phe-His-Ay, Ay-Phe-Ay-GAy and
Met- Tyr-Ady-Phe-Ay-Ay as denoted by SEQ'ID NGs:1, 2, 3 and 4
respectivel or_of a pharmaceutical conposition conprising the sanme. 27.
A met hod ac%%r di Hep pecorfingnio glaime0.cvvherein gaid bleod sfameplararigimateas | i neage

g?r_l:iyr ((:Za?»;lt sz | ¥ & b ARl |shffeAllg HolPLP UWsdeBlibR RPREETEIA Blocyne number
: cell counts. |

23. Use accordir_lg to claim 22, wherein said decreased blooci counts are
caused by chemotherapy, irradiation therapy, or bone marrow

transplantation therapy.

24. Use according to claim 23, wherein said composition further

comprises at least one cytokine.

25. Use according to claim.24, wherein said cytokine is selected from
the group consisting of TPO (Thrombopoietin), EPO
.(Erythropoietin), M-CSF (Macrophage-colony stimulating factor),

GM-CSF (Granulocyte-macrophage-CSF), G-CSF (Granulocyte

CSF), IL-1 (Interleukin-1), IL-2, IL-3, IL-4, IL-5, IL-6, IL-7, IL-8,

IL-9, IL-10, IL-12, LIF (Leukemia inhibitory factor) and KL (Kit

ligand).

26. A method for enhancing the mobilization of multﬂinéaéé _
hematopoietic stem cells to peripheral blood, comprising the step of
administering to a subject in need thereof, an effective amount of

an oligopeptide having the amino acid sequence of any one of Tyr-

23




mul tilineage early CD34 positive stem cell s conprising the step of 7 JAN 505
adm nistering to a subject in need thereof, an effective amount of an

ol i gopept i de BaGI/MPOMPhe anmi no aci d sequence of any one of Tyr-
Gy-Phe-Ay-dy, Tyr-Ay-Phe-H s-Gy, Ay-Phe-Ay-Ay and Met -
Tyr-Qy-Phe-Gy-d denoted by SEQ ID NGs:1, 2, 3 and 4 respectively,
or of a phar naceut()i{lé’ﬁh%a%'gg}"t'gl%éébﬁbﬁ%’isr@ﬂ dy-Pherfaly-Gly apdeMest hod

according to o2 M RLEINAS & WRER 1y BEED NOERCO! 4 Sufl B N

receiving irradiation or chenotherapy. 30. according to claim
28, wherein said sespestivelyufdreofsa phaymazxayticalecahpdsition coagirtsihg dikgor der s,

solid tunors, immupol ogical disorders and aplastic anem a. 31. The net hod
according to cl ai $ 39 wherein said hemat ol ogi cal disorder is selected
fromthe group consisting of |ynphonmas,. |eukem as, Hodgkin's diseases.

and. nyelopraqljferative disorders. 32. The nethod according to claim 28,
wher ei n sai d Zrr cdy dpethed Aeording, i glaimy &6, sehereim saidiGtpme cplds iarey e

CDB4/ Fl k2 cell's. Inhitilinldagd By T64 é*g@ipeéi%ﬁtcéﬁsnet hod for selectively

I ncreasing the nunber of any one of and GEMM col ony form ng
units (CFU), conprising the step of adm nistering to a subject in need

t hereof, an fectiv upt. of ,an oligopeptide having the .am.nq acid
sequence of ?r?y %\negl&t E%r ?o(ﬁ ﬁ“ﬂ?&??ﬁ’@‘?&g ?fp t"Lf;fllr -ﬁ‘?b‘?’%eg | dredlgting
Gy-Phe-Gy-Gy andtilineagy carly CIF¥epdsitivéhienisellls eompdising tHeQitbp diCs: 1, 2,

3 and 4.respectively,.or . of a pharmaceutical conpositjion conprising the
sane. 34. The net ﬁgﬂ?{’é’@ F‘Eﬁﬁ‘bat%‘%&"éil%‘@sﬁ theeaohi an eHeetiva pmountiof need

thereof is a pati b Uit A ) e met hod
p satolfg%ewa@aawnggﬂwgme £4d @@%@g; a8 ondof Tgbf.

according to claim33, wherein sard subject su any one of
hemat ol ogi cal di sGix&he;GlyoGlyd TyurrfdlysPhe-His-Gly, Gly-Phe-Gly-Gly and Met-

Tyr-Gly-Phe-Gly-Gly as denoted by SEQ ID NOs:1, 2, 3 and 4
respectively, or of a pharmaceutical composition comprising the

same.

29. The method according to claim 28, wherein said subject in need

thereof is a patient receiving irradiation or chemotherapy.

30. The method according to claim 28, whéfein said subject suffers
from any one of hematological disorders, solid tumors,

immunological disorders and aplastic anemia.

31. The method according to claim 30, wherein said hematological
disorder is selected from the group . consisting of lymphomas,

leukemias, Hodgkin's diseases and myeloproliferative disorders.

32. The method according to claim 28, wherein said 'éircixlating
multilineage stem cells are double positive CD34/F1k2 célls.




I mmunol ogi cal disorders and aplastic anem a. 36. The net hod accordﬂngAN)

‘cl ai m 35, V\,gsgf sai d hematol ogi cal disorder is selected fromthe group
consi sting /ﬁﬁg‘{ s, |leukem as, Hodgkin's di seases and

nyel oproliferative disorders. 37. A nethod for enhanci ng the nunber of any

one of the U form S ri si ng. exposi, ng
said cells §'§o a‘r?‘aﬁ# We“g LY\ré} ﬁ'é‘éﬂcazedé’fc‘?ﬂr;&m%i"ﬁg hehe ami no
acid sequence TyB¥FG-E- dhd-GCEMMN ébloﬂ'g’&‘orﬁm Eﬁﬂt&‘“(@F@))’oox@pi‘mPﬁ%‘thg y-Ay

and Met-Tyr-d y-Phe- &y d.y. as. denoted by
respectively, orS@p faring te onsibigchdn sited tlcﬂregﬁ);mpteﬁxtetms an

ef fective ingredy@ghnt 353:1%1{&5&5{@'(1&&1&%1 Hengn sgphest%éu%g(}fef € froma

nyel oproliferative disorder, nprising admni s ect

t herapeutical | y @4 @bﬁw@lyaﬁbaﬁh&ba'ﬁ‘ynﬂlgd’mrﬁmemyhGdy-lmnet-(ﬂ G@ﬁm no. acid
sequence of any g Phe 7 JAN: 2006
5963 ver 01 pha. BRE M ﬂ‘g}f%ﬁ%%"&é g%‘?f"ﬁét‘”’%ﬁ%é%é g% ?G y as
denoted by SEQ |dnd\@xebpectively, a8 bfh pmmdeuvew Ritiéh o&xﬂBPi%

conprising said %ﬁ]sggpeptlde as an effective |ngrec1p ent . e thod
according to cl & wherein said nyeloproliferative disorder is
i di opat hic nyel ofibrosis (I M). 40. A method for enhancing the

proliferation of hematopoietic CD34 positive cell stemcells conprising
exposi ng sa¥¥ ceThesmeshed, acedriling W@lmmﬂﬂ.t wrhferan salid gpopjeet iiendwavi ng t he

Ty Gy phe i o ol 8 o Bk R Belbidd inaihion Sr hbabblosnera y ary as

. denot ed by SEQ ID NGs: 1, 2, 3 and 4 respectlvel y, or of a conposition
conpri sing i e tlde as n ffective ingredient. 41. A nmethod for
sel ecti vel ncr'lg’e?sflﬁgﬁ ‘ﬁé‘c?ﬂmﬂﬁ f‘“'_?EH Oa&egglpcsmd subject suffers

from any one of hematological disorders, solid tumors,

immunological disorders and aplastic anemia.

36. The method according to claim 35, wherein said hematological
disorder is selected from the group consisting of lymphomas,

" leukemias, Hodgkin's diseases and myeloproliferative disorders.

37. A method for enhancing the number of any one of the BFU-E and
GEMM colony forming units (CFU) comprising exposing said cells
to an effective amount of an oligopeptide comprising the amino
acid sequence Tyr-Gly-Phe-Gly-Gly, Tyr-Gly-Phe-His-Gly, Gly-Phe-
Gly-Gly and Met-Tyr-Gly-Phe-Gly-Gly as denoted by SEQ ID
NOs:1, 2, 3 and 4 respectively, or of a composition comprising said
oligopeptide as an effective ingredient.

38. A _method of treating a subject s_ufferihg from a myeloproliférdtiVé
disorder, comprising administeiing to said ‘subject .a
therapeutically effective amount 6f an oligopeptide having the
amino acid sequence of any one of 'Iyr-Gly-Phe-Gly-Gly, Tyr-Gly-




CD34 positive cell stemcells, conprising the step of administeringyz amm
subject in need thereof, an effective anount of an oligopeptide having the
am no acid se'(ﬁ:fé.m/@ﬂ any one of Tyr-dy-Phe-Gy-Qy,

Tyr-Ay-Phe-H s-G@y, Ay-Phe-Ay-Ay and Met-Tyr-G@y-Phe-Ay- @y as
denoted by SEQ ID iyl and 4 respectively, or of a pharnaceutical
conposi ti.on conpr |ﬂ311%sn§1§[ﬁi" sgﬁ%%&ﬁfyﬁ fdrdh Me e Troady dhet GlyaGly cae of
clainms 40 and 41, dqehsted ByS& BP340RQ]si i we I'l, .s_a double positive.
CD34/ Fl k2 cel|l. 43. The _mgt h(ll)‘:(cglQ accorg?ﬁg %’o%cfa'gllﬁm‘iﬁ?swgyéyn%a‘?é 3 ubj ect
is a patient rec&pmpagtioncadiprisingsaid oligepeytidy apyn efféctivd B4 A,
according to claim4l, wherein said subject suffers fromany one of
hemat ol ogi cal disorders, solid tunors, imunol ogical disorders and

apl astic anedPa. The HethddQRcdAR6d L0\ Dath I8, WherdiFedlf hoddoABERLALAY ! O

cl ai m 44, wherein said henmatol Qgical . disorder is s rom gr oup
consi sting of |ynfS8FIRL 18 idigpatis myelofibaesis IMFYi seases and

nyel oproliferative disorders. 46. A nethod for in vitro and/or ex vino

mai nt ai ni ng and/ or exPandi ng stemcell population in a blood sanple
conpri sing i 481 atfngethnst foshentuncing ok peoliferdticrinos dieth dtopsiatis ML,

enri ching bl ood inJ thggiéeﬁr Sgeéll Sel xpressing the CD34 antigen, cluttering
the enriched bl dod progéni toRcEHS QMALISIAE; exnosing seid tdedss to tarat i ng

said cells wth oaffeativg@psqintdd andligdfeptide BAVIRR tRE IaGh; of any one
of Tyr-Gy. Phe- Glfy- Ay, T}/E\XFCIEI(S%/ Phe-gHiIsé- Ay, G9 - Pﬁg?ﬁg%!ﬂge&ugﬁae
Met - Tyr - A y- Phe- @424 é"%g S heyGLEGY, Iﬂ‘}’!’P@é'.-Rhe-Iﬁs{GlgnGMPhe-
. respectively or v (ofely; oL ETR R TeTqPlodel= | ETH S sai d ol i qopeptide .as an
effective ingredi etr’fft.mjpc 261989T?'I]G@’?m5 Giyhy 38" defbded by 5B
NOs:1, 2, 3 and 4 respectively, or of a composition comprising said

oligopeptide as an effective ingredient.

41. A method for selectively increasing the number of hematopoietic
CD34 positive cell stem cells, comprising the step of administering
to a subject in need thereof, an effective amount of an oligopeptide
having the amino acid sequence of any one of 'I‘yr-Gly-Phe-Gly-Gly,
Tyr-Gly-Phe-His-Gly, Gly-Phe-Gly-Gly and Met-Tyr-Gly-Phe-Gly-
Gly as denoted by SEQ ID NOs:1, 2, 3 and 4 respectivély; or of a

pharmaceutical composition comprising the same.

42.  The method according to any' one of claims 40 and 41, wherein said
CD34 positive cell is a double positive CD34/F1k2 cell.

43. The method according to claim 41, wherein said subject is a patient

receiving irradiation or chemotherépy. '

44. The method according to claim 41, wherein said subjectﬁ suffers
from any one of hematological 'disorde_rs, solid tumors,

‘immunological disorders and aplastic anemia.
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45. The method according to claim 44, wherein said hematological
disorder is selected from the group consisting of lymphomas,

leukemias, Hodgkin's diseases and myeloproliferative disorders.

46. A method for in vitro and/or ex vivo maintaining and/or expanding
stem cell population in a blood sample comprising isolating
peripheral blood cells from said blood sample, enriching blood
progenitor cells expressing the CD34 antigen, cluttering the
enriched blood progenitor cells under suitable conditions, treating
‘said cells with an oligopeptide having the amino acid sequence of
any one of Tyr-Gly-Phe-Gly-Gly, Tyr-Gly-Phe-His-Gly, Gly-Phe-
Gly-Gly and Met-Tyr-Gly-Phe_-Gly-Gly as denoted by SEQ ID
NOs:1, 2, 3 and 4 respectively or with a composition comprising

said oligopeptide as an effective ingredient.
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