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STI MULLANTS OF HHVATOPO ESI S Fiel d of ‘the Invention The present invention
relates to the use of oligopeptides corresponding to ‘the Cternnal
portion of vo®Ryeiam3stimul ators of hematopoiesis. Mre spegifidifedos V. t hese
ol i gopeptides enhance engraftnent of bone marrow transplants,

hemat opoi eti c reconstructi on, bone marrow re-popul ati on and nunber of
cicrcul ating stemcells, particularly after chem)t herapy or irradiation.
The i nvent i Ofrehdir g these oI| opepti des and

phar maceuti cal conpositions conprising I'nventi on
Bi ol ogi cal and bi ochem cal interactions betmeen bone and bone marrow are

erst.od. However recent studies confirmthe role

far fromb d

of bone rra?#{%dd‘gftg‘é%f gf’%@ﬁl c cells in supporting hexratopoietic cell

devel opmentyy, §H¥BA 426 (2000) Bone
ol vodbich relEEes% %?etn%t q’&OP%RtFﬁ’iﬁqOBW&POﬂW act i ons

mar-r ow transpl ant ati on studi es con

bet ween t hé ?\ﬂbﬁmnelmmtmnef eGP oa\s atilnalldiofs Of hobfAHhALL
n ent ost eogeni c reaction. L?

triggers a Qcal,. tra
at., Anat: ! é(%é hIﬁ‘ﬁsle j_)EgOI{ nbapee epgrafimen Oﬁ'/diamneyaarrom Exp
Hermat ol . 3tmﬁpmss (h&ﬁatdpmdtit téuoﬁstﬁﬁ&t RN3R&y . rdrabecul ae are
formed in thg narrow caV| ty. The trabecgj{ﬁggwél%e tran5| en?ol’ui%&fmare resor bed
during t he®PE 3% t%ﬁlaﬁtngt%%@%ﬁ@opaﬂsmularbr afber chddotdeYgly, of N human
bone. rrarrﬁy\gﬁgﬂgﬁsm@n]ﬂ%gt S S bone tion mar kers
ost eocal Ci . and al kal i ne pho%%hgtljgis?eef &aol%’ln#egcgte&g%‘? T dsiigdhesenpval of a
- ‘subst ant | aPlignpepiides @ﬁdphma@mma]mmpwﬁ{oﬁglcﬁbﬁﬁnsx—h the@l @l _, J. Bone

M ner. Res. 4:643-646 (1989)].. The hypothesis that ghumatn ost eobl ast s
support. human henmat opoi etic progebltor cells is very intriguing these

cell's prodBecKmedand bﬁ%héi][ t)loﬁtl mul ate the formation of
herrat opoi etic. coloni-es wthout e additi on of exogenously -17 JAN 20W

Bmlogmal and biochemical mteractmns between bone and bone TNALTOW

et

are far from being fully understood. However recent studies confirm the
role of hone marrow derlved osteogenic cells in supportmg hematopoietic

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

_.Borte marrow transplantation s-tutiies- confirm the bi-directional
interactions between the two systems "Bone marrow ablation or
~ iradiation damage triggers an initial local, trans1ent osteogemc reaction.
[Amsel, S., et al., Anat: Rec. 164:101- 111 (1969); Patt, H.M., and Maloney,
M.A, Exp. Hematol 3:135-148 (1975)] In "this osteogenic phase,
trabeculae are formed i In the marrow cavity. The trabeculae | are transient
and ave resorbed during the reconstitution of haematopo:tetm marrow.

- Moreover, in htlman bone marrow d_ono;'rs,- 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., d. Bone Mme:t Res. 4:643-646 (1989)] The hypothesm that human
osteoblasts support human hematopoietic progemtor cells is very
-Intriguing: these cells produce factors ‘that dlrectly stlmulat:e the

~ formation of hematopoletzc colonies mthout the addition of exogenously




'_V\D 03/ 011313 -POT/ 1 LO1/ 00700 supplied growth factors. In fact, ostbdblAtbsss
seerete several cytokmes including granul ocyte col ony-stimul atl ng factor
(G CSF), granul ocyte-nacrophage col ony-stimul ating factor (GWCSI), tunor

.necrosi s fash@hidNF), and interleukin 6 (IL-6). Besides, cultured
ost eobl asts support the mai ntenance of inmature phenotyBST’Uif%’““"‘m
hemat opoi etic stemcells [Tai chman, et at., Bl ood 87 518 524 (1996)] .

Sever al ofsuphbeﬂeggmmm i dtaut (IﬁnSfadﬁpﬁﬁlé@olhé};sV e‘é? el ﬁll&?’%e popul ation
and peri pher stem cell.. mobilization after ose c% 8rapy. Anpng

" them G C8F %CSF grf"E“]é"’Xﬁent erqobﬂf('rﬁl’ﬁem@}itlaed %ﬁotStemG%}ji‘) Fact or) have
bech o nstoabysssl i) BRscion gl o e o LEETEL D 70 172

: ‘(1990) Lant, T., et at Bl ood
- 79:1193 (T@@?ﬁls st SINT, | and altter;letmmod _(H_.QﬁlBeéﬂi@Ql)chlﬁ_@gi rrany ot hers,

such as Fbdedpladist dy for clinical .use [Ashjhara, E , et at.

~ Europ. J. Haemat o é&gg&g st?]%%[gﬁnt RRFEnOds IEatite; Phengtgpe nix ecent years,
have al | ohegatapoistitetamnantls ﬂbar@lﬁm&ﬁvaraal BldWAYEi-9] 9265.£ @ff%ﬁpects of bone

- marrow function. Moreover, the ability to nodulate di entiation and

prollferatlon of haenmtological precursors is at the basis of the nore -

i nnovat i vieexdrel agf aﬁegycgr@&hpngﬂgp{erﬂh RL.eod. skem. ell transplant, gene -
transfection and.ex vi.vo expansion of sIt)em cel I's” | Onse i TBTO®t  this
i npr essi V& RIBYREYS ; ande \nspipheralpatoms cofl stobitiznéioh aﬁb;yshghog(ysehave not been

full | aghe r , | | nb
el at e a’%?‘?ﬁ%&%& ASRAR Rl e R o M b o or

rel at ed,
_pat-hol ogl%%F G lqeﬂrﬁﬁqtcm)/haVEfbeenmktamix@ﬁr oFalhonRa M9y pcgtls. The

i hcr easi bI e to_regulate F?errat opoi esi s
supportthghe crifi chf gﬁggﬁ@ %@a&@ﬂlﬁ 1 Kot eBlﬂﬁ’aa&ﬁf?ﬂ%(lQ%hxbt |l ety of .
hemat op0|%mgger,éﬁuleaﬂzbr310bﬂ/ﬁ’9€181ﬁaf3 ((11%2) 1315]1@&,( Vw@lhgt](c)&lld?glmélzgg&éw%)] in ad -
e ned. gro actors

ition to of class-i,ally

" bi ol ogi ng@i AR ARy etdiers. 1siph &' dg -8, aneprales soudynbati dlshikotdsei n vi vo and
X Vi Vo [hEBReNE ¢ sl ARRMCY. HATRR P8RS TRYsSE iy ed endathel i al
field in recent years, have allowed an understandmg of several
physiological aspects of bone marrow functmn Moreover the ab1hty to

- modulate d.lfferentxatmn and prohferatmn of haematologlcal precursors is
at the bams of the more innovative therapies such as perlpheral blood
stem cell transplant gene transfection and ex wive expansion of stem -
ceHs In splte of this impressive progress, several aspects of stem cell

' physmlogy have not been fully clarified, and several factors, both soluble
01 cell membrane related, are suspected of bemg mvolved in the

_ physrologmal or pathologlcal prohferatlon!dlﬂ'erentlatlon of bone marrow
cells. The increasing number of agents shown to be able to regulate
hematopmesxs suppcu ts the critical question regardmg the redundancy or

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

T 1 to' the role of "]assmaLy ﬁu - growth factors, sever"’
: blologmal agents and cell types could i Jmprove or, mod:lfy both in vivo and

- ex vwo therapeutlc strateg1es Human bone marrow-derlved endothehal




# 7 JAN 2000 WO 03/011313 PCTHILOL/ 00700 : cell's .support |ong term 7 JAN 2555 -
proliferation and differentiation of nmyeloid and negakaryocytic

pr ogeni torsw[ Rafii, S., et al., Blood 86:3353 (1995)]; accessory cells.

may support WRHB8130gi cal recovery after bone marrow tramsPaMerdBonnet
.D., et al., Bone Marrow Transpl. 23:203.(1991)]; and, even nore : '

I nterestin r ur poses.. osteobl asts may enhance the engraftnment
after HLA- %r??% Sé’?g’gﬁﬁ%%%pt r%’?ﬁiﬁ‘rfaﬁ%%ﬁlt dlifﬁﬁrmt%/ﬁéion[ & sBalbid anll. S., et
al., Exp. He icl pOocdeh I N C Jy C b r o S ve been

p. Hergtloiryodhicl pRodeh B8 | [RalYlNg, ChE Cab,S) e BT

investi gat eao(I:ci n ordérl%to assess ‘a possible rolen hysi ol ogy.
For. exanpl &8 PEL £8 D ey PuRRssh dersddlpeiaak rdtaverybafesr By Wadegwybot h on

- | euken a- derangla®eBohinet, ifne o, et al . p. Cell Res. 215:119
(1994)] and i n@gl onp!%]enieq’ ]j]i gés‘%i'\é{o%(ﬁiehwgﬁfﬁwc&@sm‘6"5@%@199@&: andm cel | s [Da

Prato, |., c¥¢ngpore @m%‘tﬂlm.prﬁ&ﬂ(}ﬂ.ﬁpés’bg,g&@tl;ob]@fg%%hgﬁﬂal&gqﬁlhdes have

| been synt hegi r h nor | atory and multilineage erfects,
_ possibly b%ﬁgﬁgﬁ%gﬁe%?&o@%%%gﬁ@a&oﬁu&qlw birassplentl incehics [ Ki ng,
AG, et aI[El—BEﬂlfi,N-&Uﬁiffﬂ,-EXPZQIeﬁétﬁSéG{ﬂ@?gQénge' us, L.M, et al., Exp.
ro

~ Hematol . 22:239 (1994)]. Idiopathic nyelofi s (IMF) is the | east common
and carries the worst prognosis of the chronic nyeloproliferative

- di'sorders. My phési®aY stRREIR8 S C is.a clonal hematopoietic stem
- cell disorder. which ,rsesul ts in an@%ﬁaﬁ%‘gﬁtﬁﬁtﬁ%l‘n% Sk 59 peesps e

Ey pe [ pl-asi B?Ssélﬂ?eﬁ@lﬁeéfal borwn?nanavv% i@s?myefﬁwfefgﬁtpq%ngﬂg‘}& ?Bi" y _
emat opoi e i e characteristic stromal proliferationis a
reactive p%ﬁ%smno%%%ﬁf‘ﬁ’engeeﬁ %ﬂ?ﬁ%ﬁ% P bpkemizdexivehsalof
xnegakar yoéyes [Yilat Vet dby Bxpd Cgh adsh 21B§§9Q&§94IL)]' %ﬁh%ﬂi platel et-derived
- growth factor (PDGR)  transforming  growh factor-beta ( #581%) , basic

fi brobl ast Growt hF&E 5 -?@P"c‘i??ﬂ‘f%ﬁf@&ﬁﬁls BroRrdatof ictorl ( EG, and |

. cal modul i NR¢C23aX0TEN1999)]. BVt shorbb &S . 857858 (1980); Chvapil,

M, Life Sci. 16:1345-1361 (19875)]%’%%93%%& i%%ﬁé{ﬁ?‘ﬂﬁeé’ét?éé? 4308 patients is

_ emoregulatory and muliilineage 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) ig the least common and carries the worst
prognosis of the chronic myeloproliferative disordei's.- The primary
| pathogenic pracess is a clol_lal hematopoietic stem cell disorder which
results in anemia, atypical megakaryocyte hyperplasia, splenomegaly and
varying degrees of extramedullary hematopoiesis. In contrast, the
characteristic stromal proliferation is a 'reacﬁve_ phenomenon, resulting
from the }'nappropriatg release of megakaryocytelplﬁtelet-derived: growth
factors, including platelet—deﬁved_ growth factor (PDGPF), -ﬁansforming
growth factor-beta (TGF-beta) basic fibroblast growth factor (bFGEF),
epidermal growth factor (EGT), and galmodulin [Groopman, J., Ann.
Intei_'n.' Med..92:857~858 (1980); Chvapil, M., Life Sci. 16:1345-1361 (1975)].
- The median survival of IMF pat_i;nts is approximately 4 }rears; Therapéutic
N strategies in IMF remain predomijiéntly suppqrt_iire and direéted towards

the a]leﬁgtion Of_ symptbms and improvement in quality of life. The most




~_is approximately 4 years. Therapeutic - strategies in I NF I’EITB.I n .'_i?JAN -
predom. nant |y supportive and directed towards the alleviation of Synpt 0?1@9
and inproverment in quality of life. The npost 17 JAi.4 200b WD 031011313
PCT/ 1L.01100%0@30¥8Knon are bl ood transfusi-ons, androgens whigireioRpeduct i ve
agents such as hydroxyurea. Bone marrow transpl antation is increasingly

bei ng taken _into CO?’?P erati but it still has to be regarded as an
exper i nent 3PP SEH AR IWFE?&@PB?} adspzens &M ayiobeduchias agbodsyeRON Si Ng

resul ts in ase@fdvcineal BoRS nf S5 1)Ehs giﬁggﬁﬂ %ﬁl\ég%%gégl?ﬁgwggt r onI y very

lLittle effect in _nore advanced stage
previ ous| y 3o RpsJerasion, drutt Hestithvemst or beti‘b@hrm aegani eﬂﬂh@iﬁgﬁ pepti de

{nerbhses BPBR Shdaka Ol TR 455 shown armasivee mmgbmionent of

bone rrarroaarlyelnwphmnh&mn autiged BEMF buf\h 64 (1995);
Qurevitch, 0 Bl o;%ﬁf%eﬂw (1396?Sn3%b%1§‘%%e ?\%1"%%“461 034] .

OGP has bedF |s§1v3’f“ée(ﬁl‘°ft?%‘?ﬁ e Jiseg¥fgeni ¢ phase of post-ablation bone

nmarrow regeneration [Bab, 1., et al. Endocri nol ogy, 128(5);2638 (1991)]
and is phyfiﬁl cally present in hlgh abundance ‘in the blood, mainly as a
conpl ex W B 56V 9uslyi shownaby wpmp Gefvitehinvehtore thay oste&’gegg&em stry,

36: 14883- 14RR3&n( 1 ni st d in viwvo, .i.t._enhances bone formation
and i ncreases trlf?leg%'}cu%r digﬁ}‘\e rra?'is_ RO 2ffdy, bighlE ichapeared He

proliferat h@ﬁplaaamlaﬂeldabapmde phespbabhse a&ﬁtﬂo\ﬁbtzﬁafrﬁwoc%hﬁ&%ﬁy cel | lines;
I n addi ti O&héhnc ;Sse m#gf gcfto fibrobl astshl[Green erg,
'Bi ochim Biophys: Ast 1y &f Ppge mamge) fr E'éﬂ&jimt|1:cﬂtt19t[BatbhE.Aa,ct ivity' of
OGP on bon@line@etipats 184 (W96R ARsicRCHI VAt j0 |

proliferatio éct has en(shoan to |cn b &dlﬁq%/ﬁ\gfg%%%(iﬁi@d I ncrease
in white b"ﬂfgy fjeng 484 3¢k OGR bas beem wolatbd)ﬁemmfer@wo@gﬂcul arity in
- mice receipiaig oy #&%lgb%ﬁa@ bk afhAld ogegaegera / gei.ﬂe C ?reseam al | ogenei c

bone marrow trans
Endocrmo ogy, _12.8(5),2638 (1991)} and is physmloglcally present in high

abundance in 'the blood, mainly ds a complex with oz-macroglobulin
(or.z-l\/,[) [Gamsh H., et al, B1ochem1stry, 36:14883-14888 (1997)].
Administered in vive, it enhances bone formation and increases
trabecular bone mass; in vitro, it stimulates the proliferation and alkaline
| phosphatase activity in osteogenic cell lines; in addltlon it is mitogenic to
- fibroblasts [Greenberg, Z., et al, BlOChlm BlOthS Acta. 1178:273
(1998)]. In add1t1on to the achwty of OGP on bone regeneration,
‘osteoblast activation and ﬁbroblast proliferation, it has been shown to
mduce in vivo, a balanced increase m W]:ute blood cell (WBC) counts and
overall bone mAarrow ce]lulanty in mice receiving myeloablative

- _Jrrad1at10n and syngeneic or senua]logenelc bone marrow transplants
[Gurewt(:h O et al., ibid. (1996)]

The C-termmal pentapepmde of OGP des1gnated OGP(lO -14), which seems
to. be EEuEIatt::u by proteolytic cleavage of the nul length OGP upon
dlssomatmn of the inactive complex with az-M, is present in mammalian

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




'[ Gur evi tch 0. et al.,. i bid. (1996)] The C-term nal pent apept | deg 9fJARCfm6
- desi gnat ed OGP( 10-14), which seens to be generated b eol Y. Pro' ic

.. cleavage of _the full length OG upon dissociation of the inactive conplex
with a2-M WP&PHESent in manmalian.  serum and ost eogenipcTaediloomul t ur es at
‘hi-gh levels [Bab, 1., et al., J. Pept. 1 7 JAN 20M5 WD 03/011313

- Cplg5| Il:_iélog%se ggpendgl ggf( C g%atl,glﬁnf’é%reg‘ E}@ an%%g%geg%ﬁdo%a(ﬁf’&igl BZeLhe

suggest ed tdvab-deplmdearardfasy ob %émpiallfe%EHnaBﬁﬁtlt ‘il‘?ls lhReh %EE%LL%A(H 7 tf or the

blndlngtohlg utatlve receptor [ G eenbe
(1993)]. - Ad e RatT {proipal p ?lh%ﬁ%ﬁi% lfhéiwosﬁbhwqurﬁm bistiyg tmathel n

onnance WA fe e Gerericy el B3 . O caddonati P Trose

fi ndi ngs i Agveriprs theae shnovn (ii?(ilbﬁs]&@hatsn:r espegshibl BIdIwrs dnwesid eam
81:594- 603 (2001)]. 1t has

signaling [

furt her beéirglﬁg glwéjld?%%t t%%P(algtll b“rtotf% P, cylanee MAR BGiiviter m nal

- pent apept i de OER{etCuitiose GéRsrdsht MY nher thﬁesecﬁ’élh f§1 %%e%lai?%e forma
conpl ex V\ngjb é%@ other OGPBP (OGP binding pro e|n

Pepti de Re g 02443 15, 12prpagble) for dywasiaean el g[ﬁ@&hm,&thénﬁlﬁglbl et iC

activity 0B16}yBl%ﬁl@sqizoggﬂ)e]ﬁtﬂa@‘%th%{'%é}g c?v{nS @'(‘fn%c ? nal .region of

native OGP was evaluated in present 1nven
ost eogeni cAGFY iadts Qﬁé”bgﬁééﬁ!rmmabppntapestléa @GE[&G&MD bhteidatik@yPatent No.

5,814, 610. een desc |be -havi ng opi ate and anal gesic
“activities | Kﬁ!ar gzih%]d:% e : t?rm ?\l/ecﬁfn. M?nor 03' e OGIRE OFP (1989)] .
~ I'mpor t ant | pindifepiitesy Bab, rrvemépﬂd@nemémtm@ywsl y known

osteogenical ly active oligoPeptides can act as sti ants of the
henopoi eti ¢ system For exanple,. the synthetic OGP-derived pentapeptide

deSI gnat edTEERA: ilfe) phﬁbi@%@:ﬁé’ﬂop&%ﬁp% ﬁh@? synthe%m oligopeptides

analogous to the C-terminal region of native OGP was evaluated in the -
present mventmn Some such osteogenically active specific peptides are
described in US Patent No. 5 814 610 sOGP(lO -14) has been described as
havmg opiate and analgesm act1v1t1es [Kharchenko et al., Vepr. Med. |
Khim. 35(2) 106-109, (1989)].

Importantly, the present inventiqn shows that previously .-known
osteogenically active oligopeptides can act as stimulanis of the
hemopoietic system. For example, the ‘synthetic OGP-derived
. pentapeptide designated OGP(IO -14) has several p10pert1es such as
mcreasmg blood and bone marrow ce]lulanty in mice, and enhancing
engraftment of bone marrow transplants This pentapept1de exhibited
s1gmﬁcant activity on peripheral blood cell recovery after
cyclophosphamlde (CFA)- induced aplasm and on stem ce]l mobilization.
Furthermme the ex vivo effect of synthemc 0GP(10 14) in bone marrow
tissue. sc.m“‘"s from IMF patients was tested and de onstrated a
substantial overall increase ;n” the number of hematopoietic cells.

Moréover, the,magm'tude of the 0GP(10-14) effect was direétly related to




.i'ncreasing- bl ood and bone marrow cef | uI arity i n m ce, and enhancupg JAN 200’6
engraftrrent of bone marrow transplants. This pent apeptl de exhibited
significant activity on peripheral blood cell recovery after
cycl ophosphfYRIIIEFA) - i nduced apl asia, and on stem cel lparobitlobmat i on.
"Furthernore, the ex vivo effect of synt heti c OGP(10- 14) 'in bone marrow

tissue sa S ts was tested and denonstrated a. substantial-
overal | |rr1r§¥1§a§£e&%1{rﬁ’ ﬁf Iﬁ/gllﬁrbi‘?leﬁef TFENEE opdicats ctheb| PEP(10Mdkovey, the
‘magni t ude @hnhﬁhtéméd@e]llﬂ:)cm@fzibﬁ@nd\&@&tf@He%&éthﬁ{ itghated to 17JANJ2006 WO
03/ 011313 PCTI 1 L01100700 the severity of | M ese results indicate that
~OGP(10-14) may stinulate blood cell formation and rescue henatopoiesis. It
i's therefong jamniRbieed 9f o ention to use i ved

og?cftcﬁ’f @ﬁ% ‘éfe% Oﬁ%%% usgng(g% H‘E‘We@)bj ects of

ol i gopeptides as hemat opoi actor
the invent pbaomntidebaselheamnopmetic @rowth fiveordeThisi id othd' Af&Rdss Summary of

t he I nvent lna,firs spect, the in enlonrelatestoapharmaceutlcal
conposi ti ol};lﬂ@]é%vr%lﬁoglvﬁg seR%W sViél i?@%!tﬁ%ﬂwaqed%ast one

- ol i gopeptide having stinulatory actl vity on the production of

~ hemat opoietic cells. The oligopeptide used according to the invention has
a nol ecul ar weight of 200 to 1,000 Da and nay be an ol i gopeptide

conpri si NgSRY guences Tyr-dy-Phe-Ay-Qdy,

- Tyr-d y-Phe-Hi s- &’?hs%%%%hq E%y and Met - Tyr-GIy Phe dy-dy. The

~ phar maceut It al firstaipesy, thoMevediiohNR14t8Y 85t Mk, ARl ! oo
phar maceutical |y, accept %@e carrier, diluent or %‘)S;ﬂgl pi erlﬁponﬁh

B pref erred SHBBEIFRENEs o effrstive aneradientpat least ee rrﬂabnqﬂmdlﬁ haaing corrp05| tion
of the i nveyphhOL, n e |ch|s apepti de having
OFQIRILRES o Y | BORERNLS e e oy ol A,

the fornmula:. Tyr-Ay-P esi gnate
phar naceut@léﬂilple?hdéd@pdaabtcedm ta dhe uimnaunﬁtliaera &iﬂ:&ﬁlﬂﬁ?%zgﬂthﬁ

phar ”aceu'[i'.(ﬁ?'{:o E%%(ﬁé e ﬂm?rfbet Qg ) Qgp%% ds e comprising any of the amino
—acid sequences Tyr-Gly-Phe-Gly-Gly, Tyr-GIy—Phe-Hxs—Gly,
Gly—Phe-Gly-.Gly and Met-Tyr-Gly-Phe-Gly-Gly. The pharmaceutical
compositions of the invention optionally comprise a pharmaceuhcally

acceptable carrier, dJluent or excipient.

. In one preferred embodiment of the present aspect, the phérm-aceutical

| . composition of the invention comprises an oligopeptide which is a

- ' . 'pentapepmde having the formula:. ‘Iyr Gly-Phe Gly-Gly (des1gnated
OGP(lO -14)) and a pharmaceutically acceptable carrier.

In another embodiment, the pharmaceutical compbsition of the invention

‘comprises an oligopeptide which is a pentapept1de having the formula:
Tyr-Gly-Phe-His-Gly.

In yet another embodlment the pharmaceutlcal composrtlon of the :
‘mvenumn COLLLPHSEL': an oli gopepude which is a telrapeptide having the

formula Gly-Phe Gly-Gly and a pharmaceutlcally acceptable carrier,




~conprises an oli gopeptl de which is a pent apept| de having the for nu* ?:JAN 2006
- Tyr-Gy-Phe-H s-Ay. In yet another enbodi ment, the pharmaceuti cal
“conposi tion. of the “invention conprises an ollgopeptlde which is a
tetrapepti d!éoﬂ?dﬂﬂilﬁg the fornmula: dy-Phe-Ay-dy and a poamwmocewti cal |y
acceptable carrier. 1 7JAW20 V\D 03/011313 PCTI 1 L01100700 And in a further
enbodi-nent ph ceuti.c ion of the invention conprises an
ol i gopept i dgonpr%léﬁ% eﬁ%bo trr&g Ll?é&lf’éﬁ‘é'éc al\gompppition 9f bhe- G y- G y -

and a phar mmﬂidmainh]yn@&&&pbﬂ@ip@pﬁ@é EdBPuisind thWhidsihot A ?%E%ﬁl@h(?”: ne residue
or nul a: -

(S prefera nanely an ol igopeptide having
- Ac- Met - Tyr-# %%%Q?@geﬁhj -Glyhndsn atheseeaeuticallycawppisibld carrief, fhe i nventi on
i's intendeg/HigK r f bone rrow ranspl ants,
herat opoi et c r%%@??ﬁg?@%n%%% i?fa fggf\%vg'arbgjypgpﬂﬁiée[?oﬁm&ﬁ ffrber of
ci rcul at i ngligenepiidediaving the %rmuheﬂc@/ﬁé:tdﬂymﬁm Phb&IpiGaymaceut i cal
conposition of the invention is intended for enhancenent of engraftnent of
bone marrow transpl ants, hematopoietic reconstruction, bone marrow re
popul at i onThad phenﬂnacelrtical Ceorapdsitidn Ghf'S EREN ﬁﬁhhﬁonp%t%ﬁéﬂdﬁﬁl ¥,/ N patient

receiving c t her rrad| ation. The oligopepti de usedin the
phar naceut f Eﬂﬁ?gﬁ)f ephef hang anerer treneplea@eélemm;mmmn ating

mul tili neag_e;oﬁgt@g@mﬂ %O@Iﬂﬁr&er&%ﬁmon ]{I |i negﬁ% progeni tor
cells are the circul ati ng early precursor Cl p05| _
Fur t her nor&en ¢pdlse| | gopept i de used as an. effectl ve ingredient:in the ,
“pharnmacéuti cal conposition of the invention enhances the inmature cell and
“fonocyte recovery and sel ectively increases any one of the BFWE and GEMM

col ony forki ﬁlgoillmar tegﬂ(odﬁnet)t tﬂﬂmlaihﬂwmfcbﬂ@bsﬁﬁm%h& ESRnPbnt he
invention jis th e{rg nt ende %
isinten or & nancément o engraftment of bone marrow transplants

hematopmetlc reconstruction, bone marrow re~populat10n and number of

c:rculanng stem cells, particularly in patlent receiving chemotherapy or -

n:radlatzon

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 ohgopepmde used as an effective mgrechent in the
pharmaceutical composﬂnon of the invention enhances the immature cell

and monocyte recovery and selectively increases any one of the BFU-E

and GEMM colony formmg units (CI‘U)

The pharmaceutical composmon of the mventmn is therefore mtended for
increasing the number of white blood cells (WBO), mrculatmg'

hematopoietic stem cells as Well as overa]_ bone mm'row' enﬂ blood
cellulanty ' '




‘i ncr easi hg t he nunber of white blood cells (V\_BC), ci.rcul ating 47 AN

hemat opoi et.i c stem cells as well as overall bone marrow and bl ood .
cellularity. 7JAN2 WO 03/.011313 PCT11U1100700 In a specifically preferred

enbodi. ment WOd0H8Hposi ti on of the invention is intendedcrarommemporting

bone marrow transplantation. This effect is due to the activity of the
ol i gopepti , e | er .of.. hemat opoi efi.c stemcells,
accel erati (rgé%‘ %@eﬁgﬁ%ﬁﬁg Iﬁ?%{%(g%?@;d %‘?%@H BHPPRY B’%)H%e HePBan
transpl ant asiioherded Pnlsapponiing benoverady wohdptlrdniiby. Tes beag ;garrow.

Accordi ng to_ another ecifically preferred enbodi nent, the  pharnaceutical
- conposi ti on(ﬂéﬁ“ Q? htgiei ‘?‘F@j& i %%ﬁ% %ﬁ?@%@&sm pyeasing theenwinhgr fne narr ow

o sty o P A S i o

tunors, imunol ogi cal disorders and/or aplastie an

‘the hemat ol WRfitchenedngBpwelrensmgnipdionyansh enlesicing thekemirall celidideity n' S

di seases angy I ferative disorders. Particularly, the

nyel oproli ferg%ils\%lgﬂ%%'order . may be idiopathic nyelofibrosis (TMF). In a
second aspect, the present invention relates to the use of an

ol i gonucl eqt i de..conpri sing.any one. of the ani no_acid sequence

Tyr-dy- Ph%céoﬁfil@y,t%yﬁl% ¥thé9‘1qf-§9ﬁ&5’y, PYgferresh e -agplyodimpnting the -
Met - Tyr - A yhalgraGhotidal YeoldpobftnPbePakaliveptiol @ RRaLIRESH! iga! B! tion

-intended for enh jcenent of engraftnment of a bone marrow transpl ant,

henat opoi eﬂ%?t%‘gc}éﬂ%m%PWdﬁﬁ?ﬂ%ﬂ@teﬁﬁNbMSr@fﬁedpg!fmmd:mnae_rtdlogﬁ:hl nul ati ng
e e st L S Uk AP ChE (SRS

‘ol i gonucl eoti des of the i1nvention are use

phar maceut Mate corpbeillyi dhei heerdeldgical disntiianc eimntbeollyapabaltr nent of a

bone marro | a hemat opoi etic reconstruction, bone marrow

re- popul at #&ﬂg e%ﬁggpu%gk%f cY Pedieat iEH‘b‘{ ﬂY@iﬂpé‘éIFﬁegﬁt“@ar disepdexs! y in

patient TePairticulgrlyy It atdy@opeslifebiRe h8ls8R%r may be idiopathic
myelofibrosis (IMF). ' '

In a second aspebﬁ, the present invention relates to the wuse of an
oligonucleotide comprising any one of the amino acid sequence
Tyx-Gly-Phe-Gly-Gly, ~Tyr-Gly-Phe-HisGly, Gly-Phe-Gly-Gly and
Met-Tyr-GIy—Phe-__Gly~Gly in the preparation of a pharmaceutical
_composition inténded fpz:_ enhanéement of engraﬁmeﬁt of a bone marrow
' tlfélnsplaﬁt, hematopoietic reconstruction, bone marrow re-population éﬁd

.stimulating the number of circulating stem cells.

IJ; a specific embodiment the oligonucleo,tides of the inv_ention are used in
the preparation of a pharmaceutical composition intended for
enhancemegt of engréﬁ:ment of a bone mérrow transplant, Hematopoietic
- reconstruction, bone marrow re-population and nu;ﬁber of circulating

stem cells, particularly in patient receiviﬁg irradiation or chemotherapy .

According to a preferred embodiment, the above speciﬁc oligopeptides are

used in the -prepa.ratidn qf a pharmaceutical} composition for increasing




According to a preferred enbodi nent, the above specific oligopept i:epga_g;@g?@‘}ﬁ
used in the preparation of a pharmaceutical conposition for increasing ,17
JAN. 2U WD 03/011313 PCT/ | LOL/ 00700 the nunmber of circulating nmultilineage
progeni t or ¥@P¥Y13¥hese nultilineage progenitor cells aPETAiAo& cul ating
early precursor CD34 positive cells. Furthernore, the oligopeptides used
in the pre at ] f € . rmaceuti.cal conposition of the invention g
enhance thgﬂlé rth{r‘J‘au%El?ée1 c(té I?E(pug%%%yt%m%%%r %‘é’ﬁﬁﬂ%ﬁ eﬁequt/eﬁ'§13$%crease any
one of t he nBREtilinEag Grogaulifdr crelle nyre fibe NdiRGIANLS %aﬂ%’%ﬂecui%ﬁf@ﬁﬁzpw y, such
ol i gopepti des.,may he used in the preparation of pharmaceuti.cal conposition
i nt ended. f 8PSECBYE] ng the hunber of white blood cells (WBC), circul ating
hemat opoi etic stemcells, and/or. overall bone nmarrow cellularity.. Mre

specifically, the invention provides for the use of these oligopeptides in
t he prepar Euiréerofore, phher miigepentilds cwaposnt ithe pespssafiper bf nghdoone  marr ow

transpl ant gt | E t..:] S e to the activity of the ol]jgopeptides
on i ncreas?%gﬂ%lﬁ%éqrﬁj%%géﬁlg Sl_ts'}?%% &8 EIHRR EPERRGE Ty Heatwesellopoi eti ¢

r econst r uctiomocytporecheny Al seluctivedy SdrasdeathPRnd ¥ tHeBIFEASIAY the
cellulari téEWo e r’rﬁ{rr QW. Ac‘c?éﬁi ng to another specifically preferred
enmbodi nent , ‘ﬁ?&%@é ming yaiE fehUl-el ates to the use of said ol i gopeptides
in the preparation of a pharmaceutical conposition which is intended for

treating subjects suffering from hematol ogi cal disorders, solid tunors,
i munol ogi €8gordinednr guel disgpentides| aewi be anexd an Mor erapeatibicad |y, . the

hemat ol ogi sk el eukem.as,, Hodgki n' [ seases or
nayel opr olﬂg@érrr%:ﬁ%\%ﬂ g goor, e%éé%n%g'g@?@ﬁ??e?sﬁ%&? HF'%If)ﬁfléfﬁ’gftﬁr osis (I MF).
I'n a thirdlaspeells (HBChramediting hematapoiqicomcde sells, Biddofahl €enhancenent
of engr af trent ofr a b%qr“g rrow transpl ant, hematopoietic reconstruction,
ikl |

one . .
bone marrow remﬁ% nd nunber. of circulating

: Moie specifically, the invention provides for the use of these oligopeptides
m the preparation of a pharmaceutical composition for supporting bone
. marrow transplanta_ition. Thié effect is due to the acﬁﬁty .of the
oligopeptides on increasing the number of stem rcells, accelerating the
hematopoietic reconstruction upon bone marrow transplantatioﬁ and

B} increasing the cellularity of bore marrow.

-~ According to ‘another- specifically préferred eihbodiment, the presént
invention relates to-the use of said oligopeptides in the preparation of a
pharmaceutical composition which is intended for treating subjects -
suffering from hemaj:ological disorders, solid tumors, immuneological

“disorders andfor aplastic anemia. More speciﬁcé]ljf,. the hematblogical
disorders may lymphomas, leukemias; VHodgk:in’.s' diseases or
myelopro]iferative disorders, paxticularly idioﬁathic myeloﬁbroéis (IMF).

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

7 reéonstructioz;, bone ‘marrow re-population and number of circulating




17JAW WO 03/'0'1'-71313*PCUI L01100700 stein cells. Th| s method conprisg

: 'step of adnministering to a subject in need thereof, an effective am)unt

~an ol igopeptide haV| ng stinmulatory activity on prOduct i on of hematopoietic

cells as de¥&%BEdt%above, or of the conposition of the iForembieme This

met hod of the invention nmay be used according to a preferred enbodi nent
| ant, - hemat opoi etic

o ot puctaRtcol, PRS MACHIR Horfbiiels Flgt T on W%ﬁ%ﬁlg fo gisublgeht i ng stein

.reconstruction, bone marrow re- popu

celI's i n alpacedhhereef enwiegive amaciadfia®olipopSitedk Aeh A BYmufeAr ding to a
a. method of

specific e t f this: e the i ventlonrelatesto

treating aggﬁgitg%{l ‘fl‘fl%t%cinh e&%‘?ﬁ"ﬁ“ﬁté‘frﬁ? Fyiessribed abevreor of thi i d t unor,

i munol ogi cahpchla@ﬁdﬁrth@linﬁﬁtﬁﬁxt ThiARRAGE: of 11 lﬁ%ﬁlﬁ&r ?ﬁay ﬁ%]ﬁ d'[ nventi on
conprises adm njstering_.to {he_subject a therapeutica ective anount
of an ol i gBf& 5&“& dorfariefgTed erripdiasn ?Qi@tnham:gmmt ofpemgﬁhftﬂuemtrbf@f

hemat opoi ebbke ngi&vﬁ%r%&[ﬂtb ition conprising the
sane. I n another specific enbo ng%t&yof} [ sre?ﬁes 10t 918 ’ni’BEe uSBHMn support of
the treat nEhPoRtatins @db}l@ubemyf domdetivg stow etetllariﬁrd Padiédy Rbeivilr €

speci fical .cal disorders may be |ynphomas, |euken as,
Hodgki n' s %%ggign%?@%ﬂhﬁ%p%% ferative disorders, particularly

i di opat hi ¢ rryel of i bros's (aIVF} A preferred enbodi ment relates to a net hod

for enhanc e .nunber. oietic stem progenitor cells. According
to the mv‘é?ﬁ%fr%’r? B 1Py} gpec dgg‘ﬁﬁ‘? {dbis aspects thpinvention pelatasgot hese cel | s

b oduct | on of. hamat oper ot rooh T S aaiE Zxoi? e AomRkyBed SaBSC ompodi 11 on

- +production hemat opoi etic cells as Scri be
99°$‘F?e

tumenrdmmypological disorder or aplastic anemia. The method of
the ‘invention comprlses adm:mstermg to the subject a therapeutically

conprisin

effectlve amount of an "oligopeptide having shmulatory actwﬂ:y on
production of hematopmetlc 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 Iymphomas
leukemias, Hodgkin’s disease or myeloprohferatwe disorders, partxcularly
idiopathic myelofibrosis (H\IF)

A preferred embodiment relates to a method for enhancing the number of .
hematopoietic stem/progenitor cells. Accordlng to the mventlon this
method comprises the steps of exposmg these cells to an effective amount;
of an ohgopeptlde having stmulatory actlmty on productlon of

' hematopoietic cells as descnbed above, or to a composition comprising the

same.

10




- .17 JANE 20 WO 031011313 PCT/MD1100700 I'n-a specifically prefer r__f:? JAN 2005
- . enbodi nent, the nethod of the invention is intended for enhancing th _
-proliferation of CD34 positive cells. In.one specifically preferred

“enbodi nent, MH%EBI s are in cell culture and the nethoded@yofafiggsed ex
.vivo or invitro. Alternatively, the nmethod of the invention may be used as

an in vivo yyngt nent referably- of mammals, particularly
humans. The_nt re‘J’g’fc"l gg%sﬂt}{)]bg%%mﬁg -éﬁ}goﬁﬂﬁngﬁ?e‘%thpdd?ﬁ ther inventios depti bl e to,
decreased ibtwuldddet énlaevizlgthewhblerifioh HECHM 5SS DY Sfenot her apy,
irradiation therapy, or bone marrow transplantati on erapy. In yet

anot her. preferred enbodi ment, the invention relates to a nethod for in

resent i B R B A0 AR L R IR LOR) Bhlend phor al

present in ﬁ bl ood sanple. This net onpri

bl ood cel | & ?P&ﬁ@?%@aﬁlt@d@eéawph@,ordnmiwbﬂ ng bl ood progenitor cells

expressing the CD34 antigen, cluttering the enriched bl ood progenitor,

cells under suitable conditions, and treating said cells with an

ol i gopept i ddtemasbivaly,sthiemmuletlical yf aled IiM¥dn¥ioRmRY WUGLd L0 o, Bemat opoi etic
i {g* thé"@anme. In vivo

cells as descyibed above or with a conposition conprisSing
treatnent g%:e%%?(g?ﬁtée%@et“ﬁé’lie 'éﬂbﬁ?f@%%@ﬂﬁm@an@hhﬂﬁﬂsor re- popul ati ng

‘blood cells in a manmal . This nethod conprises the steps of adm nistering
erapeutically effective anount of an oligopeptide

to said rre,ﬂzml a %}P ‘
havi ng sti Mif §t5GHSA atbiechii gneowhh enffatsdpoietd is saekbEbRSto, 6565d3ed above, or
of a conpdslobd GRIICRYRIL S t me, These _hematopoietic cells may be

® %lﬁ%%i‘g%ée S’f‘“sfril %’ Fhsmstherepy.oprodingios

~ ~erythroid, nmyeloid or 1ynp

PCTI " 1/ 00 AGTERY, oF bDesuyairystw transplamietidr GHeras.

VIn yet anothexj preferred embodiment, the invention relates to a method
: f_oz_: in vitrjo or ex vIvo maintaining and/or expanding hematopoietic stem
cells present m a blood sample. This method compfises 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 .activify on production of hematopoietic

| cells as described above or with a composition comprising the same.

Irz' vive treatment according to the invention relates to a method for
re#populgﬁng blood cells in 2 mammal. This method comprises the steps
of gdministering to said mammal a therapeutically effective amount of an
oligopeptide having stimulatory activity on hematopoietic cells as
described above, or of a camposition comprising thé -same. These

hematopoietic cells may be erythroid, m_;?eloid or lymphoid cells.

1




, “Fig. | . -. A dose dependent ef fect of pretreat ment with sOGP(10- 14).! Zn‘jﬁgi\hm
total nunber of fenoral marrow cells in mce after conbined abl ati'V

r adi ot her apy/ BMI OGP( 10- 14) ‘at the indicated dose was daily injected

subcut aneouSY3HHPL3 12 days to femal e C57 BL nice. On daypcdnpdidgoet N Onset

of OGP(10-14) treatnent the mce were subjected to 900 Rad X-ray

“irradiation, f owed nt f gvenous admini stration of 105 syngeneic

unsel ect edmm%@%gq@ Rigpres after the onset of treatment the

mce were 3§ rif | £ %f one marro washed out. i nto phosphate -

buf f er ed sal %S@Q Loe ‘fﬁgpglﬁp%rﬁg'eﬂﬂn%sw’ﬁ SHAEAE0B) o 8t ng t he

preparati omtsévaemmber b}f fersorth ety WeBS G ﬁ:)lée' BAS counts were
carried out in %oneter C - control m%e g‘?@gelbhg%h%bsggéa‘ate buf f er ed

—-sal i ne onlf} adio an -+ SE obtained in at |east seven mce per

condi tion. omoeg@agtlﬁe%dﬁ%d(&%wﬂ a%fmnﬁl glﬁrnzr)t%\jflveceiPy 2%'] = D (day),

nmou (m)use% pr enmed ai)‘;erredl cation) sti
(cel | ul ari £§)daygitgdemale €57 Bbam{cr0 Opddays Biaftirathe onkbiogrlOGP(10-gpunt s in dose

and tine er & n cher noabl ation of

~ hemat opoi eﬁ?gﬁﬂgﬁgg%eg%g%ﬁem 5 eéiuc fb@‘%ﬁ?&% . flosredubj ect ed to
‘chenabl at b!)mntrase:mglscgdmmmaw B £5eEMeic %n@@l’eEEQH‘%% el g% ed
i ntraperi to b 4(;@% 0 and 1, one Injection each 5( 10-14) was

di ssol ved {1 t’le‘?"ﬂe T the qmspt Pﬁw‘jré%ttm%'thamce)“@m@rﬁrced hedi ndi cat ed

doses or vmeefemhyboﬁ(y%mr% oS ta eo st I n the nape

daily fromday -7 to day -fﬂ%agﬁ??g% ay é_%({s?ﬂa%u@ &d ate mean + SD

‘obt ai ned 'isﬁnﬁ G@H PREPSIPER YeasnpNepixed, byt drmgngl iﬂ:leq&ﬁﬁm@Vﬁﬁ d&ehdyehi cl e,

- p<0. 05; fthﬁﬁ{kt &hd p<0,05. Fig. 2A shows
total white bI ood c cou#ﬁ B %‘gsz% éﬁ)& eﬁ? RBIScPte® Rounts.  Fig.
2C shows thsmacytematenr € eed:ﬂltsolanwet @Veﬂ.%hosphate buffered saline only. '

‘Data are mean + SE obtained in at least seven mice per condition.

Abbreviations: Fem (femoral), Marr C (ﬁlarrow 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 timne
dependent manner in mice undergoing chemocblation of hemato_po;etzc
_ tissues ‘ .
© Male ICR mice weighing 25 gm each were subjecte.d to chemoablation
using cyclophesphami&e (CFA), 5 mg/mouse, injected intraperitoneally on
-days 0 and 1, one injection each day. OGP(10-14) Was‘dis'solved in “sterile
water fqr 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-!—vehche, p<0.05; **: = |
' sxgmﬂcant over 1 nmol OGP(IO 14) group, p<0 05.
Fig. 24 shows s total white blood cell counts.
Fig. 2B shows total monocytes counts.

Fig. 2C ShOWS total immature cells counts.
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17 JAN 2WV\D 03/011313 PCT/ 1LO/00700 Abbrevi ations: coast (cont r;f? Jm\é

- untreated), veh (vehicle), ce (cell), T-(time - days) Fig. 3 -

" stimulates the nunber of circul ati ng double positive CD344/Sca-1+ in nlce
under goi ng WOd¥BEB13at i on of hematopoietic tissues Mle |geRaiis -og€i ghi ng -
25 gin each were subjected to chenoabl ation using cyclophosphanlde (CFA) ,
.5 ng/ nouse, ected intraperitoneally on 0 and 1, one injection each
day. OGP( 1&1’3?&%"1%\%%“%0 o C%’ffOi ntegaged)) geh mi;mle)f o (GeH), &R (tira™= at 100

nnol /m coggggtration.and 0.1 m of this solution or water only (vehicle)
was adm ni stered subcutaneously in the nape daily fromday -7 to day -1

and fromday +2 to day +8. CFA ablated mce treated with 106 UT/0.1 m
ive_ref rence Data are nean :L- SD

G CSF fro + erve 0Si

(error ba?]:::ﬁ(i Er”e%%%%a? 25 Sht"(l)lglg t&?é*ﬂi"e{’ﬁ’é&f Bt gf‘ﬁédiqlﬁé?l%@saﬂ?ﬁerml s per

condition. Cm*égdca]l-l-ﬁnmw&ﬂﬂﬂd&rg@:ﬂ@@h@hwbﬁah&zt HPhem %Pr)ett 755 l% gni fi cant
4A -C -- Effect of % % treat nent.

over CFA+ <0.01. .Figs.
regi nen oni(/‘gag \C}Cs‘o“f}?ﬂ Wﬁ&gh’f‘% &Y %Pfﬁht@e’&e?‘i@%‘ﬁe‘i rtemhbmthOnow of mice
subj ect ed h8ingGhappRdpahinade Gémﬁ'gm% %Je eh'lﬁ&%%an%’%lﬁgu}%ﬁ m ce

wei ghi ng 25 gi n each were subj ect at| on
cycl ophosp#eri @and &rmye igeqripmmnsbalayi ﬂﬁ@ﬂ%mywq dipsolvédhieakdrileon days 0

and 1, on WCTAN h s,.di ss din "sterile water
for inj ec?‘l?vl(f)ﬂrglli g){r %E)b(:%ﬁ Ia/(é %@é@t forePRnationy %Il\sre;‘l ok of Y8 sol uti on
or water osdlytiéw ehiviitey onbs(vahmiejlvsase&chﬁinﬁwfeutm@meguﬂg; ihhge nape daily

for the |nd|ca er| on s harvested on day 9 and
‘anal yzed 875 ‘%ﬁ‘@@ ?{gtotffﬁﬁs‘l ’Eﬁgframa#va %W@D‘*@b@ﬁﬁrﬁé’éﬁtﬁ@ 10 ani mal s
per condi tingie. trefied. wiifh §M\EH/6T%W-CSF'E0D14&}S@V‘§J g ML Fig. 4C

"shows BFU-E.
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_-Fvehicle, p<0.01.

Figs. 4A—C - Effect of OGP(10-14) treatment.. regumen on ex vivo colony .
forming units derived from @ bone rmarrow of mice - subjected io
.chemoablation of hematopoietic tissues _
~ Male ICR mice weighing 25 gm each were subjected. to chemoablation
using cyclophosphamide (CFA), 5 mg/mouse, injected intrapéritonea]ly on
days 0 and 1, one injection each day. OGP(10-14) was dissolved in “sterile
water for mjectlon at 100 nmo]]ml concentration and 0.1 ml of this
solutmn or water on]y (vehicle} was administered subcutaneously in the
| nape daily for the indicated period(s). Bone marrow was harvested on day
9 and analyzed for colony forming units. Data are meam:l:SD obtamed n
10 animals per condition. - '
Flg -4A shows CFU GM.

Flg 4C shows BF U~E
Abbrev:.ai:mns Cololdl (colomes/dlsh) Veh (Veh1cle)

© 13
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- Abbreviations: Cololdi (colonies/dish), Veh (vehicle). - 13 17 2\@? RN 005
03/011313 PCTII1.01100700 Figs.. 5A -B --Mcrophotography -of bone narrow v
- .bi-opsy Fig. 5A presents photom crographs of .two parts of bone nmarrow
- speci men f mond/dispat i ¢ nmyel of i brosis (1 MF) patient cult peghogierds vo for
- 14 days in the absence of OGP(10-14). Fig.. 5B presents photomn crographs of
two- parts-.of bone marrow specinmen from.idiopatic myclofibrosis (IM) '
patient cultured ex vivo for 14 days in the presence of 10-8 M OGP(10 14).

Not e i ncregs ehl ' ' Lnen cul tured with OGP(10-14). Figs.
 BA-B: M ?%05% ogr azgﬁcgg%ﬁ%%%ﬂﬁghigf E%W ’%%rﬁgjyb"'ﬁsd' . BA presents
- phot.oni cr oBigapBé\. qfreseatts cphotonsdraprgthss oftiwdnpaltowf bywe PRAEGwOf bone
mar r ow speci nen fr.om i di opati c pyel of i is (IVF) . patient, cultured ex
vivo for ISDECHESR fom ¢ %B"SQH’@ 0 . pgfjentphyturg ey LR frs
phot om cr opf apnsirOfhe! Blsbidd! dfOGP@iLY, sections from two parts of bone
mar r ow speci nen_fromidiopatic nyelofibrosis (IM) patient cultured ex

vivo for MigapP inresemss pphetemiwosfaphs- of NwoGRets- pf) bond\Nohgrmer mal .
appear anc NOC : L.SSU | Qaps loom ression analysis in

| MF Regr egsglggn ang?:t'lJo ;% %(gz?%&l’e%l&g%gb F?:é?‘rs%vl[@fﬁgﬁ%e ¢ ics“%e‘&?‘il\‘?ﬁ)wﬁ?aﬁrent s bet ween
henogl obi ni4 éayd iratie exsatice of 1&E M QP {6 It N0 intdcasabtdIbddHsnder i n

OGP(10- 14). treat ed ovyer unt.r.e cimens (ICratio), suggesting a direct
rel ati onsﬁwpﬁgﬁﬁ’eﬂﬁﬁfggmﬁk&glﬁﬁi}w and effect of OGP(10-14).

Abbrevi-ations: Hen(hexnogl obin), Hernato(henmatopoietic), rat(ratio), cellu
" (cellularity). Detailed Description of the Invention A nunber of nethods of

Lthe arts JfigsePA-Bi-dlistRPhaireT R Pikone mestirew bjopsy e

Fig. 6A presents photomicrographs of reticulum stained sections from
two parts of bone marrow specimen ﬁom 1diopatic myelofibrosis (IM';F)
patient cultured ex vive 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 108 M OGP(10-14).
Note normal appearance of OGP(10-14) treated ﬁssue. |

¥ig. 7 - Regression analysis in IMF
. Regression analysis in idiopatic myelofibrosis (IMF) patients between
| hemoglobin level and ex vive ratio of 'hematt.)poietic 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(hematopoiétic), rat{ratio), cellu
(celularity). | | |

Detailed Description of the Invention
A number of methods of the arts of coll biology and peptide chemistry are
‘not detailed herein, being well known to the. person. of skill in the art.

Such methods include peptide synthesis and structural analysis,
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~-not .- detail ed herein, be| ng weII known to the person of ski II in t.jt?

‘ Such met hods i nclude peptide synthesis and structural analysis* 7 JA@%
WD 03/ 011313 PCTII 1 AI'l 00700 di fferential cell counts, cell sorti ng :

anal yses, Ao®06#911318r m ng assays, and the |ike. Text bookgcmﬁﬂnmﬁﬂoﬁ ng such

met hods are e:g., Current Protocols in Irmunol ogy, Coligan et al. (eds);

John Wl e and ung J.D.,

O o i eaha ol Gt et St Mals RS calihtrping Moafl e 710

1-175 (19849 likd. hﬂes&bcrwtbHb@@tﬁxﬁgsucmﬁcmm%@v@rgat@ﬂrbﬂprdtotdtss their entirety
by reference. Furthernore, nmber I runol ogi cal_techniques are not in

each i nst hmennplegy; Ugligan Ffeqdei(%ls? nTQE}@tWiLIPY Sn30nsh Bye-oew Tk, Riown to t he
f t d h
pereon of gkl bl LD 3kt YIRG: (oD, W ROIANE ARRSSpAG AL her el n
pol ypept i Bterbé rihiangicydr Gd. eRn(:]st))m HO@p. -1- 5 (1981). CTHaEP. puMatm:(wml te bl ood
[ 1 PBL L d CFA- h - (b
ot ow ¢ aH rcanpaai ertin b Btk enliidi T KIRRERT B ERbedtr a1 (O

cellul ar ik WElifnae®escal autithifRed aEPARSIDERL @btddie de@tzxetseaict ion

bet ween bone and bone marrow cel I s. This interactjon seens to be essenti al
for the rbgtaiadrdatadk ag ey amearRll kpowe t9 theamqrenn of akdl iaythe @tent i atj on of
henat opoi eti ¢ stem and progeni t or ceI | s. OGP increases osteogenesis and
bone marrow cellularity [ G eenberg, Z, et at., ibid. (1993); Gurevitch,
0., et atThmfdiltd?vmgh@bE)ﬂatldmr%emadh&Emt s a potent m t ogen: f or

[ & cenber §OBET e R GSMEpFlpsfudB, 00T B5 385 so7 (1007) ¢
' - OGPBP(s) - osteogenic growth polypeptlde binding protein(s).
SOGP - Synthetic OGP. o
WBC - (white blood cells).
. PBL - (peripheral blood).
CFA- (cyclophosphamide). _
BMT - (bone marrow transplantation).
- IMF - (idiopatic myeloﬁbrosis).

Several cellular or soluble agents could be respoﬁsible 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 stexn and progenitor cells.

OGP incret;tses osteogenesis and bone marrow cellularity [Greenberg, Z., et

al., ibid. (1993); Gurevitch, O., et al, ibid. (1996)]. Moreaver, OGP is a
'potent mitogen for 6stéob1astic and fibroblastic cells aitd bone marrow
stromal cells [Greenberg, Z., et al., J. Cellular Bmchem 65:359-367 (1997)
Robinson, D., ef al, J. Bone Min. Res., 10:690- 696 (1995)]

In an osteoblastlc ce]l line, 1t has recently been reported that OGP

actwates mltogen-actwated protem kmase via a pertusms toxm sensﬂ:we
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'Robi nson, D:, et at, J. Bone Mn. Res., 10:690-696 (1995)]. In an. 7 JAN 2005
osteoblastic cell line, it has recently been reported that OGP actl vat ez
m t ogen-activated protein kinase via a pertussis toxin-sensitive 15 WO
.03/ 011313 MOW3MLB1Y 00700 G protein. These activities app¥aLPHpHY
restricted to C-termi nal pentapeptide OGP(10-14) and, therefore, it has
‘been suggest ed that et

‘OGP(10-14) is the.bipactive fqrm of. OGP.[Bab, I., -
al ., ibi d.GErotay] .Th%ﬁepgafﬁiﬂfk?gﬂ aERied B Bt F%‘%\@F’i?air ?ngéf&’fl?l?%??n view of a

possi bl e !,%bn\ehiﬁgptidg iAo PA). af®NRtctBbid)Gitt HEs HeeBNE@sRktel MAMEOgENI City
and toxicity and the relative sinplicity of the production and handling of
t he pepti deGPRL@itbis the bivastive dowr 98 HAEt Babed. tdh ., abide (19RD].y S. C.

~injections ) n %iﬁq:]:rr . . | r.mkland ce,.: fhe peptide

i nduced anO&ifPrgg?]élg%é&glrag%et g;?ér? a 15;%&%#{?% ﬁcoggﬁ%bg@nz télf))%r oxi mately
- 40% enhanggh®etiomfconyidesink the ndseme ravimostuhageaidityy afdatosdeitst ahd 0., et al .,
ibid., (1996)]. The .proporti.an of differe cell types not altered by
the treaterielatiys %%Pi'ﬁﬁﬁé’g e Fofption 3 @%‘ﬁﬁ’@t?f&g?ye%ﬁf%enat opoi esi s.
Interestingly, in the experinment described herein, after reversible aplasia

induced by the adninistration of CFA élcyd ophosphaxni de), mce treated by
OGP( 10- 14) Previmveesiadicsdiver damprnstratrss hat i dadlyvi.¢ Hnjseensd Ghd  wi t hout
ANy o2 UANE 10 At BEE ol BOWER QY BalOn Bloe, T pedkiBotultldall a@iopoct the
present invVention relates to a pharmaceutical conposition conprising as an
ef f ecti ve inegyaadi gahteat tHamas0% dndhe INB§bpeptts derdhapproginsdtelnudi@fiory activity

on the production o hemat.opoi etic cell ref erabl y ;haxi ng t,he am no acid
.sequences e%ﬂqc@?pgﬁé-ﬁ%@%%n?ﬁ@r@v-@Eﬁ%ﬁl@- @‘W"%ﬁ%ﬁ? Fj-ay or
- Met - Tyr - G pilherddeyl: ®hy prap&a@iod of gifReerityce SRR eDrAOBOA alt@red By thad 4,

- respectively, and a pharmaceutically acceptable carrier. The process of
bl ood cel | trewopemt | Whiohh sRegspls éd maHdlnPAgee apiGhH Qe heg ajprotests.

Interestingly, in the experimeﬁt described herein, after reversible aplasia
induced by the administration of CFA (cyclophosﬁhamide), mice treated
by OGP(10-14) recm}ered 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 iﬁgredient at leaét ong
| oligopeptide having stimulatory activity on the production of
| hematopoietic. cells, preferably having the amino acid sequemces
- 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,

regpectively, and a pharmaceutically acceptable carxier.

The process of blood cell formation whereby red a_nd white blood cells are

- replaced through the division of cells located in the bone marrow is called. -
hematopoiesis. For review df' hematopoiesis see Dexter and Spooncer

" [Ann. Rev. Cell Biol., 3:423-441 (1987)]. |
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replaced thr oUgh the division of cells |ocat ed in the bone marrow.-ﬁ mbﬁéj
hemat opoi esi s.. For review.of hematopoi esis see Dexter and Spooncer .[Ann_

Rev. Cell Biol.,, 3:423-441(1.987)]. 16. 7JANi ? WO 03/011313 PCTI | L01/ 00700
There are Mén)3/MiFBerent types of blood cells, which bel BEHIOHIEISt i nct
cell Tineages. Along each lineage, there are cells at different stages of

mat ur ati on.,, Mature- bl oqd..cel | s are_ specialized. for different fynctions. For
exanpl . oTYEH BRyEELY SHETPH, BPOR ot PRoGS g Pebobonsyrtnceeing B
| ynphocyt eBn@égesi qmeh%e@hdhnhﬁeaée, affbrandrebedls mRdliRtRthti BTERE off €Sponses,

respectively; platelets are required for blood clotting; and the
- granul oct yeatamioredaprablesd sells are spepabizgd for diifarget Buwhignadingssory

~cells. Ga t A i\ i N ophi . egsi,hophil s,
neut r ophi | %kgalﬁg}éhggﬁ%%}ile% Lﬁlkg%g%%c]:ﬁf ﬁegﬂdybg)rzteﬁ%rgé) éSgrzr’ﬁl d!grrent of the
- present  aslyesphocytes apbainvabvedt e abelt copb sidtiboty ofnedived nwBivingn conpri ses
s BB el kS S e 5 SS0 Seeae 1
desi gnat edg{deldydetand i RsHREE b @s ReBSRM lscARRIE A5 A @ RecdsBorgnot her

enbodi ment, the pharnmaceutical conposition of the invention conprises an
ol i gopept i HdlsaiEmyulosytpspean hpelveiles dixidedgintn dasenhils £osinophils,

Tyr-Qdy- Phﬁé,ﬂrgp andhadengied by SEQ ID NO 2. In yet another embodinment,

t he .pharnmaceutical conposition of the invention conprises an oligopeptide
which i's a tetrapeptide having the formula: dy-Phe-@y-dy,:  as denoted by

SEQ ID NO3. | h di t .h h tical Lti f th
- vent: on T tpretiely SRS irhelaReE i BRE WerdRsE00h 01 ng the |
formul a MgiarhydcetlivalPbandsitidd yf the ithesm@ion deodyprie® dDolleddptidd Whi ch the

net hioni ne resi due may be acyl ated. The peptides used as the effective
i ngr edi ent™ Fl%apﬁ%ﬁ%‘lmelé‘ﬁ‘iﬁy dgving the forglgla: Tyr-Gly-Phe-Gly-Gly as

denoted by SEQ ID NO:1. This pentapeptide is designated QOGP(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 comprises an oligopeptide which is a tetrapeptide having the
formula: Gly-Phe-Gly-Gly, as denoted by SEQ ID NO:S.

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

methionine residue may be acylated.

The peptides used as the effective ingredient in the pharmaceutical

compositions of the invention are synthetically produced by known
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conpositions of the invention are synthetically produced. by knowng $75AN 3005
-17JM2 WO 03/011313 PCT/1LOL/ 00700 organi c-chenmi stry methods. Such
synthesis is. -described, for exanple, in said US Patent No. 5,814, 610.
Accor di ng ™0 es/op13eF erred enbodi ment of . the present aspBeFILO{/HE00 .
‘phar maceuti cal conposition of the invention is intended for enhancenent of

engraftnment of. bone.marrow, tra an he: L eti struction, bone
~ marrow r e-PEHYC e@ﬁ%@%ﬁgésﬁ{?ﬁg‘%ﬁ%ﬂ@%&ﬁIcu(ie(a%?ﬁ hg& j%%ﬁ%?%g%’gjﬁi c stem
- cel'ls. AccpidiUmpPitenaNet hend@rbodi ment, the pharmaceutical conposition of

the invention is intended for enhancenent -of engraftxnent of bone marrow
transpl ants, hematopoietic reconstruction, bone marrow re popul ation and

t he nunberA&Br&thc% aj ?&fgﬁg@t RPbEIhdntS bEMHee ldresify aspat] @Rk receiving
chenot herapy or Frradiation. The capacity of the henmat ggm etic stemcells
to provi depHammachetitdl fcempnsitioprofdbe tivention isintensleddar erhawgasnt s
acconpl i shed by a bal ance ;between the st | | as{ jci . that is the
product i orP%of %‘M’F?%d FogBRPY or BT s Wi 2 nt%éneffl%&éﬁoé%g@?f i c bl ood

| i neages, R@6hdthtihePbiearf@pké-pahilation and the nundiek fef cixatlatingd st at e
(self renewal ). The nechanism regul ati ng henatopoietic stemcell

pl asti ci t yhamatopeiel skedmelt-. in vivo have been difficult to define.
However, the nmmjor contributory factors represent ‘a conbination of cell
intrinsic and environnmental influences [Murrison, et al., Proc. Natl.
Acad. Sci .AtBAIIDE 100BOthet G30SIMO0E he p{m@n&m‘e‘wﬂfm@@mﬁqmﬁ Hhemat opoi eti c
m croenvi ronnment . has_been S ' t r o ={ erm bone
mar r ow cullpﬁ?]éa§]§§‘ct‘ é?ﬁseng derﬁgr %@%’i‘%ﬂ%ﬁ%tﬂ?ﬁw |ﬁslgﬁtcgf$8ir1£eéﬁ%r%&gt rona al | ow
for the najrahgplante nimdibhsictial leedtstatctionywbofie eqaewei es-populatien, et al .,

(P;_883) i\lét lamf\ci:%g nusn% ér.g A(‘:ir%%lé.(t%r?gg@eﬁatygo?e%{gagﬁenftceﬁls'df El ga%genglz 365-372

receiving chemotherapy or irradiation.

The capacity of the hematopoietic stem _ce_]l_s to provide for the lLifelong
production of all blood lineages is- accomplished by a balance between the
stem cell plasticify, that is the production of committed progeunitors cells
which generate specific blood lineages, and the stem cell replication in
- the undifferentiated state (selfrenewal). The mechanism regulating
hematopoietic steni cell .plasticity and ,seif—reﬁewal in vive have been
.djfﬁcult to define. However, the major cohtributory factors represent a
comabination of cell intrinsic and enviroﬁmental influences [Morrison, et
al., Proc. Natl. Acad. Sci. USA 92:10302-10306 {1995)]. The importance of
the hematopoietic microenvironment has been established througﬁ the
use of 10ng-tei:ﬁc1 bone marrow culture sjrstems where hematopoiétic cells
cultured on stroma alow 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 demoﬁs_trétion of hematopoietic cell maintenance in culture has led

to efforts to :_idén'i‘:ify' candidate stem  cell’ factors. The role of

©18
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.The denmpnstration of hematopoietic cell maintenance in culture hasyheshn Eﬁﬁ
- efforts.to. identify candidate “stemcell' factors. The role of 18 WO

- 03/011313 PCT/ | I'-Al / 00700 hemat opoi etic cytokines in stemcell maintenance
has been stWMAMH¥YIHF direct addition of purified factorsPCHIEA/OYIN T O
cultures of stemcell populations followed by transplantation of the

Cbi . ( 1055rateeet Sgoidies B g WAPARARRE B hood Milprea BpCTRL EL e
i st ey e o, i Lot o 1

. lif)ln(r:rﬂr.r enP_BE/“%ﬁIOBW%ﬂ&W%ﬁ &Dﬁgﬁ@énga;ﬁgn ﬁemﬁ%dr 8‘%\158 @ﬁe%hl’ §}‘ capabl e of

| ong- ter mypuigiddd S109483-8 obaY; Voienlanetic2\eslidi (1998); | RARE ez BILOOd

81(12):3169-3172 (1993); Muller-Sieburg and Deryugina, Stem Cells;
13: 477- 48@%@@%}1}234@@ [(1994)]n Mast ghthe kneie &@@Yﬂ%@s’ etfeliags pucky| asticity

and 1 ePOPYLaH 145y ] 406K KN LAY & PERPSHY Simitate GYUMERAGod bEALIPNL, L he

nol ecul es 't hat ’pronpte se enewa pl'uri potent. cells remain

‘unknown. EhengtiedpapgérdmriceBsl whilet dvacptraniia edlowingaeagoieposéd boh of t he

I nvention as been sh to ingrease the per tage of  cirgul ating |
mul tili neé‘ﬁg SXBAOTaN f’gf’e eFT%a%S%ﬁzégngﬁpﬁrFf In?lfc'llgga%g%er Sger |“E[E‘C0tgor%:el s are the
circul ati pagviddd Yo PWakkns0 BI6IB41IRiSN69-81721 (1893)] Mulier-Bigbarg and nouse,
primtive mature hematopoi eti.cﬁgmﬁenitor cglls can he identified a

bel ongi ngabg Rewyrging, Sters ells HotT hédo Ml7%0HelY eéi“ﬁ?‘“e Rty cel |

surface apjl | gRatiet, fR34epdi\afing Sih&idPihabehe pRIBFFAG 0 as CDB4
‘positive ?:%#Jgﬂb Pﬁ%g%%ﬁ%%se, anpeﬁ;rﬁl %ubcl fass g 'tehg SCD??A p%si tive

~ hemat opi otyiokind [téeakment, hthed owb¢calgso shati pyonurig sselfgeaeweadb|of sthesahe anal ogous:
Sca-1 cell, surfac t | human i s F1lk2. Therefore, - human

CD34/ Fi kzpabrﬁ%?tgng%eslsﬁe%%?%e spvgxrl'e consi dered equi valent to the nouse

- doubl e .positive CD34/ Sca-1 cells. Human hemat opoi etic progenitor cells

whi ch _eXp[Il %Spg Qpeepu e4usggtirl1 %ﬁg phaxmaceutical composition of the mvention

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 maiure hematopoietic progemitor
_cé]ls can be identified a belonging to a class of cells defined by their

| eﬁ:pression of a ce]i surface antigen designated CD34. These cells may be
lr:eferred to as CD34 positive cells. In the mouse, an eaﬂy subclass of the

- CD34 positi-ve hematopiotic t;ellé‘ are the double positive CD34+ /Sca* cells.
The analogous Sca-1 cell suxfaée antigen in the humﬁn is Flk2. Therefore,
human CD34/Flk2 double positive cells are coﬁsidered équiva.lent to the
mouse double po_sitijfe CD34/Sca-1 cells. '

- Human hematopoietic progenitor cells which express the CDh34 a_ntigén
and/or the Tlk 2 receptor are referred to herein. a3 “primitive progenitor
. cells” By contrast, hematopiotic cells which do not express either the

CD34 ahtigen'- or the flk2 receptoi' are referred to as “mature progenitor
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icol ony- f ormtphferais, tis-(TRbraplicals Mt gihjeh are dw

~and/or the |1k 2 receptor are referred to herein as "prinitive Pr OP§NiANSgs
~cells.." By contrast, hematopiotic cells which do not express either the

CD34 antigen or the flk2 receptor are referred to as."mature progenitor .19
WO 03/ 0113%® ®@11314 A1/ 00700 cel Il s."™ Therefore, as preferk@ILeWioadi nent t he
mul'tilineage progenitor <cells are the circulating early precursor
CD34/ FI k2 doubl e positive cells. As used herein, "progenitor_cell” refers

“to any somells? Birpforahns prefamedrobedipant the meulibners erqgsnitgr

di fferent icggggre £#en§%é;}§%ﬂ‘$ Bmﬂﬁf%}%& chdefi®NHJaBid Lidndepsol i feration,

Pr ogeni t or SN pr 0ge fromany tissue or organ system

“including, but not linmted to, blood, nerve, nuscle, skin, gut, bone,
- ki dney, liver,

pancreas, thymus, and the |ike. .Progenjtor cells are
di sti ngui shewsadBkej pregealier a‘ilbdeg%? F%""?YW&‘HC Cg'?’e"wa’@gihﬁégi‘%s t hose
cel I's whi Gl mBYy O%o MB¥nbRite NGy t BEffaRtnRblY firctiphdl i fREaie, by. €., self
replicate, but 'which are unable to undergo further differentiationto a

di f f er ent &GHetentiationypadr praifertiophysperBigrcesis duilude iRSACDYIEE cover

progenitor. cells are fuyrt | SLl '|C§§a§%f 1%[‘% 2 1o §8ddas such as
cancer c-elflmsn,1 %ns"pgﬁ’??‘é?féﬁf &%ﬁgér%ggﬁggﬁ S, ’i% ?)ro | -éealraat’e (self

repl i cat e)ndotié, minisclb, gleinggat,l hondpkidoey.f iverhpancrdas,fhyentsi ané theespite
appearing _to he i ture or updifferentd ateaed...Pro It » ahg defined by
their proddy, rggﬁm‘g‘i&gﬁﬂ%C@f%‘}%%?@ﬁ%ﬁﬁﬁé%ﬁ%ﬁ%@ o(%!inl?ng‘thﬁ‘r]ggeni t or

cel s (GMgEWetiicif 8¢ ehbdeatalisi whidhnasy o piby ot dravesibicopipagies topri ni tive
erythroid blast-formng units (BFU-E)  differeptiate into erythroid

ol ¢ i agi? %h?ﬂﬁ%rggrfy{%!eﬁcyt es. '
Simlarty gidi Bl Yo EMMEALBH &0Sud) uind BesniF\psetemaors are able
to differentiate 1 nto nmegakaxyocytes, ~granul ocytes, nacrophage, eosinophls
and basophiohditianes fdotdovet, yproganitousells lase fheiher opistingeisheddeamt ors have

been characgteri zed. ..,For .exanple. h t . 6t ni.tQr s i nclude
those cel |2nopmel fellp Such, 85 (PacE: o utfgg&l'lgy g?/c e !T:é]%ff eL]!1

essiv €s o0 rentiating and

o

~proliferatigfdete/i @delif-ttplicate) but which generally do mnot further -

differentiate, despite appearing te be immature or undifferentiated.

Progenitors are defined by their progeny, e.g., g'ranulocytelmacrophage'
colony-forming progenitor cells (GM-CFU) differeﬁtiate into.neutroplﬁls
“or macrophages; primitive erythroid blast—for{ning units (BFU-E)
_ &ifferentiate into erythroid colony-forming units (CFU-E) which give rise
to mature .ery*throcytes. Similarly, the Meg-CFU, GEMM-CFU, Eos~CFU
and Bas-CFU progenitors are able to differentiate into megakaryocytes,
granulbcjtes, mzicrophage, eosinophls and basophils, respectively.

Various other hematopoitic progenitors .have Been characterized. For
eﬁa.tﬁple, hematopoietic progenitor cells igclude those cells, which are
capable of successive cycles of -d:ifferenti_ating and proliferating to yield up
to eigﬁt different mature hematopoietic cells lineages. At the jnost !
primitive or wundifferentiated end of ‘the hemaiopictic spectrum,'
.hema;tdpoietic progenitor cells includé the hematopietic “stem cells.”

.These rare cells, which represent 1in 10,000 to 1 in 100,000 of cells in the

20




to ei ght di_fferent mat ure hemat opoi eti c 'cel l's |i neagee At the rmsi? JAN ng_ :

“ primtive or undifferentiated end of the hematopietic spectrum

hemat opoi eti c progenitor cells include the hematopietic "stemcells."'
"These rar e voebdmi3inhi ch represent 1 in 10,000 to | in 10P1;'Ull(011011|’700cel ls in-
the 20 17JANN2- . WO 03/011313 PCT/1L01/00700 bone marrow, each have the

capacity to generate >1013 mature blood cells of all |ineages and are
responsi bl boeomasiest, 4reh hqu)th?o@r@éw tp perpaatei ol wabiretleod ¢dlls of an

or gani sm ?g ﬁé;g; kﬁﬁ%l | p3gent state
and may fo(;J-fr]ng%i ent thauge{eg}? ﬂ%‘ou bl(%loc()lcgesﬂs%mgdgf g self
renevval A@mriﬂherhjé yfaxsumg‘mmﬂhqnmsideemthed)gemmamrov@@mnmllydﬁscr| bed as
bei ng "omi pot ent ' bot nec suf ient_for generating all
Lypes of  nBGHSoH e ER BaY G diepier %ﬁﬂp&g&.waceeapac. ty to
generat € aéa{neial Q0Cre@Bihl. |Ad&@1%h@§ly, Bith Mhﬁbbzﬁﬁ&'ﬂ&i pﬁ%ehtﬁﬁ@@x‘i"beare terned
“pluripotent”. Cells which can produce some but not all blood [|ineages and

cannot selﬁeﬁcélﬁédvaér]@’%%rﬁ@@lpqm"t | pot dwth meqgsany) npd safidientsfarsed in the
nvention alg.y S % spéﬁﬁﬁftﬁbqﬂ?o;ﬁ%ﬂgho%gﬁ% G

I ncl udi ng genitor , pluripotent progenitor ceIIs and/ or
omi pot entcarogertp tgtanenaeda lagl. blb"d)rb cell ligepesst baewhichacxchnparselfashew| y

OGP(10- 14) , denonst.r f| ca i n r rvi,n mgt opoi eti c.
pr ogeni toré”z?eifelnél‘:“a a@rwafet %‘k e?‘%'}c eﬂ%‘%‘é“l rﬁ?Eﬂ %Oto%l Bg’ﬁ pti de used
as an eff eghdaes ahagaeﬁbt@alfﬁeﬁeﬁzmeem&aﬁémftﬁeuhp@ﬁhteorrposi tion of the

i nvention enhances the inmature cell nonocyte recovery and sel ectively
.increases any one of the BFU-E and GEMM col ony forming units (CFU).

Exanpl e 3 gl Qe &Hb@ﬁée&%n‘éhé’@n@éﬁﬁﬁséﬁ%“&seﬁﬁ i R ce%ffhem ony

- formation derived from OGP 14) and control trea results
‘indicate d‘rheﬁﬂmrmotﬁf C@EVM@PM &WEOBPUPEJQEHMUICEEH agudpotenéd from

- OGP(10 14) ,C o] ontr roup,
et cas o poErT Lol EpRT b Riboh e ARl el ok SRR, °of

‘and partlcularly OGP(10-14), demonstrate particular efficacy in

presei'vi.ng 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 (CEU).

Example 3 below describes ex vivo assessment of hematopoietic colony
formation derived from OGP(10-14) and control treated mice. The results
indicate an inc:;éase of GEW—CW and BFU-E in cﬁltuxes derived from
OGP(10-14)-treated mice compared to the vehicle only control group,
whereas a p'os.itlive G-CSF contral induces a signjﬁeant increase of
GM-CFU. The increases in colony formation in cultures derived from
OGP(IO-I!L)." treated mice where apparent enly when the treatment began
seven days prior to chemoablation. Both in vive and ex vivo resulls
reached by OGP(10-14) confirm the prewously reported multilineage
activity of ﬁﬂi—lepgth OGP compared to different cytokines. Diffe-:enltly to
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.'_GMCFU The increases in col ony. formatlon in cultures deriver fronfg JAN 2555
. OGP(10 14) - treated mce wher e apparent only when the treatnment began seven
days prior.to chernoablation. Both in vivo and ex vi vo results reached by

OGP( 10 14) WOM¥1iH$t he previously reported nultilineage pawiovbdrge of _
full-1ength OGP conpared to different cytokines. Differently to 21 1 7 JAI4

_\/\003/0113 Q799,.at h 1 _and_pobi | fact Fl
0%t Oar bR bk RS0 Ger St e e Woorh et bags Moo 1)

|ncr eases She Meeoaﬁsohermgpom(quosmrr&n&%ggeg Itﬂetgﬁm?,ﬁ{lgper al bl ood
wi t hout regducing the- bone rrow stemcell s conpartnent

- phar maceut PE&? At FtePBheeis kb periphareh bined whbvef mrdecipg thent ended for
i ‘ncr easi NgbsEmAHPRe btdh cgyﬁygoglpg} %tcel ls. (WBC), «circulating

hemat opoi etic stemcells, and overall bone marrow cellularity. In a
specifically preferred enbodlnent the conposition of the invention is

I ntended f ne oar. splantation. This effect is due to
the acti w?{} o#ﬂﬂﬁlé&égﬁ?lgcgp prEde °’t‘h%§%ﬂ CP¥ERRAN 1 HEY ntheelpreoest em  cel | s,
accel er at esitehdedelvat tppesing mcmﬁﬁHequfOﬂrhﬁo%l&ﬁn%eﬂ@rQ@Bb)

As -descri bed

transpl antcatl n. ang]f3 reases the cellul arl@th# of bone marrow.
in Exanpl e f“@g tF"oeé%md’P #1781 ovpealt bere mavevhedinlarityund t o

enhance the engraftnent of bone marrow transplants -and to stinulate

hemat opoi S];gl c reconstruction. Bone marrow transplantation (BMI) is -
progr essi V& § sraefipally arsferyed embediners, theatmpodition of led afehtioni NSt ances of

hemat ol ogllgql‘,lté@ JIIRQ S Hodgk di.seases and acute
I'eukeni a as as S(r}iq'{p? rﬂr{%g?%s n{‘% c{tr?]&%ﬂl%ﬁl %ﬁﬂi QW%dsbreast -
cancer. Relento the BiFiysofithe ohgmientitlys tigitigcleakd thel ditth & ARSLGEr ation in
treat ment gf, nmyel o %ﬁ“fﬁ t|v di.sorders such as fM (idiopathic
myel of i br GSI'S) | 8HtS & ‘?31 I FERETHEHM GPonEme Tl SO be used
for treat |tmszﬂi&etratibatzﬁﬁilzﬁn@zmabéh e SERRSity of hdde maRlgSti ¢ anem a and
auti ommune di sorders. The aimof all BI\/rI' Is torep ace t he R
As described in Example 1, the oligopeptides of the invention have been
found to enhance the engrafiment 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 I—Iodgkms
' .dmeases and acute leukemia as well as solid cancers, in particular
melanoma and breast cancer. Recently, BMT is increasingly being taken
into consideration in treatment of myeloproliferativé 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 i 1s to replace the
host hematopozetlc stem cells, ommpotent and plunpotent injured by
chemotherapy, radiation or disease. These stem cells can replicate *
repeatedly and differentiate to give rise to the whole variety of cells
_ present in b}ood namely erythrocytes, platelets and WBC which include
__lymphocytes, monoceytes and neutrophils. Resident 'macrophages and

osteoclasts are also derived from hemopoietic-.bmnipotent stem cells, As
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host hemat opoi eti-c stemcells, omipotent and pluripotent, injuredfbyian 2005
chenot herapy, radiation or. disease. These stemcells can replicate '
.repeatedly and differentiate to give rise. to the whole variety. of cells
present invhboepdinanely erythrocytes, platelets and WBC watgihiodves ude

| ymphocyt es, nonoccytes and neutrophils. Resident macrophages and -
osteoclasts are al so derived from henopoi etic omi potent stemcells. As 22
WO 03/ 01138® siem pally differrodiath dhey epmadt Feerkiel feprmatel mnd mdrlidy aconmmi t

t hensel ve rijcular |ine ntil they can formonly
“one kind. S?gi&acglar%%/egg%&F@F&Fh%%eéogﬁéﬁ%%eoﬁ&ﬁ%gt %af%v&%@. specifically
-preferred enbodi ment, the ‘pharmaceutical conposition of the invention may
be used i reating bone marrow transpl anted subjects suffering froma
hemat ol ogingg re??fiesgfﬁﬁ?o"f“gsglﬂwgﬁwp?cﬁ theresered enghasbmaat, e apl astic
aneni a. MopRarmaRettdIC@hositidte oparBt Rk O%iGA n Al BQFI%%H HP&ngn | ynphona,

e I'So

Hodgki n's _ di sease or acute |eukem a and nyeloproliferative rder,
parti cul arbgpe impEpyt hranspipated | grjetts guffeing (oot MF bemetdogitdlr opoi esi s

evol ves tog; g Si. V€ r t opi.c..henopoi esi s devel ops and
[ ncreases-(?l@%%eg’o%%gll é(:“\aﬂl?m{% Cl % ol |a§n‘ﬁg def%ﬁ%&%%ma%epn&ar Fir al

al t er at i orspegificailpbeuhematdbagieal ndiyorder megpbasi binephobos, Hodahsel ute or
relative. deficit of osteoblasts,secreted.factors and thus, t | east

bar ¢ o Ty CEELE B bTRGRE Y HT AP BORs e PoARRIn SO BT  osul t s
descri bed idiogzxBitphelshbrodis OIMIT) suggest that the OGP(10-14) * can increase
the hematopoietic cell density .of bone marrow in cultured bone fragnents
from| M patients without nodifying, in such a short time, the fibrosis..
The cel | iRCTRMEMNndRPARSdiPevBRbANGEY e not,account for the -
expansi on of atypi Iéal_ c_el?%.' (lJne ma;? %tg&%@%ﬁgégfgg?ﬁu%%uwggeafhat.
OGP( 10- i 4)ectomp hgmppeissis\deyelops canidt incecashe Brdhelogal ealcifRbtiogtofir e and

cel lulari tﬁ‘br%t;islal\ﬁlil S%?\%\llfaﬁ ﬁ%@g&g&dof f?ra.f)ehco o Igo%lénnqaysi} %e r.esponsible

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

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

‘Tll_e results described in Example 4, strongly suggest that the OGP(10-14) |
can increase the hematopoietic cell density of bone marrow in cﬁltuied

- ‘bone fragments from IMF patients without modifying, in such a short
.time, the ﬁbroéis. 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 thoser found in
samples cultured without the pentapeptide. However, the preserved or -
even increased cellularity in some OGP(10-14) cultured samples
cbmljared 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 morphelogical level, its activity appears- independent of &

significant remodelling of microenvironment.




sanpl es cultured without the pentapeptide. However, the preserved py JAV s
increased cellularity in some OGP(10-14) cultured sanples conpared to tha
found in the native ones, suggests a proliferative activity of the
peptide. |tWP43/4a313c|l ear, at present, if OGP acts on bl oed/oiaers Sors
directly or via stromal cells or different cell populations but, at |east’
at the norphol.ogi.cal. leyel, jts activity appears independent of a '
si gni fi cantBf h@?ﬁl‘?lh s phseredinn isdhae RGP 18310 14 348, #X0T 46 | . 01100700

One i npl i ca{H200e OFy #iBHLS11RRS §LYAL ' OGPG10O-14) .is, in fact, able to
enhance, in vitro, three | ?%%g%tg e%@%g%gégﬁﬁg?aﬁm%ﬂé%ﬁ%‘ﬁ? fetic cells.
The -phar nmaceuti cal conpositions of the invention conprise as active

i ngredi ent lLi.gopeptide as descri hed apove, or a m xture of such

ol i gopept ir%téaeg ,p%aﬁglggﬁ'%éﬁﬁiacc'?@@tofs‘g‘&flff afg‘feﬁ’_t"éﬁ}glén'c“&fl}ﬂf@e, agxeehpe ent or

st ab! | zeringmdﬁhxﬁphnoalaédp)épﬁg@% H_é@ﬁﬁ@&%ﬂ&e’cggsg-llﬁ&a%s of @ﬁ@gpt abl e
carriers, excipients or stabilizers are non-toxic to recipients at the
dosages arfd&c® r % @n8harmcsyEgall fgcentebled eatyishf exsipiaticor as
phosphat e dpadifiesed, 5@l bgand Ly ' ically acceptabl e buffers, and
more general |y all sui t%e gaéérhllégr{:'s}gé éé%tg(iggﬁ}?%tltﬁﬁﬁ%ﬁ T:ﬁeP%ag’lﬁ's known i n
the art, eagersi oexcyhentisuppodatslisdrsaddi mpnftbeicots re6iplodts atl wly i cation, or

the 1ike e ar euti.cal composjtion., Carriers may include starch’
and deri véitolga ers% { erg%?fénr ﬁ”ﬂﬁ 0 nig%"df’ ?i’é‘?i dg ehuifersy eyeh an. g, |

M cr ocrystphbkphrte daiffeud dsaineXalit K Phy@ibTbeisdlly adobtablduts .gb%dfdcants may

i ncl ude h)éigrogenatégﬂcgstor oil and the like. A preferred buffering agent
'i's phosphZEeHPESHEH 2L antallestsriiers s EpRYts andsteilizes doom ins al so

adj ust ed tRé a9 0. Afdrithe pArptisef c I . orul at j,on 1S one

| acki ng- a_carri g?é- Such “for r?ﬁ% g{%%ﬁggglr%gg%f géiéirsggt}dﬁc&gga, %P‘e

adni ni st r #&edn thy Phataaequsival compobiidiang i nt ravenous i nj ection. The _
preparati on of pharmaceutical conpositions is well known in the art and
has been described in many articles and textbooks, see e.g.,

‘Carriers may include starch and derivatives thereof, cellulose and

derivatives thereof, e.g., microcrystalline cellulose, Xanfham gum, and
the like. Lubrica'nj:s may include hydrogenated castor oil and the like.

A preferred buffering agent is phosphate-buffered saline solution (PBS),

which solution is also adjusted for osmolaxity.

- A preferred pharmaceutical formulation is one lacking a earrier. Such
formulations are pr'eferably 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 teictbooks, ‘see e.g., |
_Remj;lgtén’s Pharmaceutical Sciences, Gennaro' A R 'ed., ‘Mack
' _'Publishing Company, Baston, Pennsjrlvania,' '1990_, and especially pages |
1521-1712 therein. ' |




Ré,rri ngt on' s . Phar maceutical Sciences, Gennaro A. R éd. , -Mack Publg §mmg2wﬁ
Easton, Pennsylvania, 1990, and especially pages: 15211-1712
“therein. iJM 2 WO 03/011313 PCTI 1101100700 The pharnaceuti cal conpositions

- Conpany,

of the i nvemOioamiadn be prepared in

may al so
prepared

dosage for

dosage units forns. pChedesage forns

i ncl ude sustained rel ease devices. The conpositions nay be

R4 et

In,

bﬁgan of the nethods well known in the art of pharmacy. Such
e fggrfwns’%@méam themveption|canche preyaved Hat ~ ar e

serum

i nher ent | yahQRe @XisChoais THORBE TAREULI %M@ﬁd@%u?ganﬁé{f ugariers
I ncl ude i on exchangers, alumna, alum num stearate, Tecti i

proteins, dedesadhenemposiiong may bemrepatedfiiyenng of shancghoduigbllas :
phosphat es ci.ne,; sorhic, agid ot assjum sorbate, partial glyceride
%m‘gs;clé%(_ e ot ot nglan?l%{%{' %glg#‘d 0538t PTINS aPREOTRASSe] ect r ol yt es

m Xxtures o

urat ed” vegetab

such as prphkysiologicslly fatertabldi smaiousn thytlr0gemHRROSBN i, toRRt @881 UM hydr ogen
phosphat e, s-ogéﬂum chl Oﬁi de,fﬂi nc,salts, colloidal silica, magnesi um

Ctrisilicat®om
Carriers fQiplifRl SRIm@um SRarpRs kit 3 ty
pol ysacchari des such as sodairum car olg%ggn%@fﬁ;}pgg%mso%hw% mﬂﬁ%

pol yvi nyl psernst alowain, hwéfey snbgtanses suglapoplyasphytesn gliviog ksopok ymer s,  PEG,

and wood

are suita

subl i'ngual ..t abl et

YRTHYE SR

uf ose or ne

5 @brwch cearigrp secludasion euphangares. and PEG

i ncl ude
| cel | usl ose,

e T

nano- capsulagty, acldsposaiers salps,ast eslestrdlyibal @idboBs f ProiBmink0SQIFAHRS ays,

and Sui t abl

e exanpl es

. sust aj ned-r el ease pr.eparatj ons.
Lof sustai il Epegg@mﬁ%égwﬁﬁ%i‘?s PORSFIgR: bydaigenpphosghsice e ces of sol i d
hydr ophobi ¢l #RE S s5RE)t b8 iRa, OhhgeneRh @ﬁ§ﬂﬁ£&9fﬂé1?an§9 the
es

I nvention, which matrices are in the form of shaped artic

or i cr o- GupEUidege, ealbipseebasst subgtanges ead RIEGaCermine doctopidahot
| pQ' yesrt er sgel-lﬁﬁgé&)gﬂn?s OPQLé(Aeaﬁ&nggﬁiﬁg include polysaccharides such as

- sodium carboxymethylcellulose or methylcelluslose, polyvinylpyrrolidone,

polyacrylasts, polyoxyethylene-bloc_k polymers, PEG, and wood was

_ alcohols. For all adminstratioins, conventional depot forms are suitably

e.g. filns,
ude

used. Such foxms 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 solid hydrophobic polymers containing the

. oligopeptides according to the iliirention, which matrices are in the form

sﬁsta.ined-release matrices includé_polyestérs, hydrogels, polylaétides as
described by, (U.S. Pat. No. 3’;377,919), copolymers of L-glumatic acid and

" of shaped articles, e.g. films, or _micro%apsuies. Examples of

, Y—ethyl-L-qui;amafe, noﬁ—degradable ethylene-vinyl acetate, degradable =

lactic acid-glycbli_c racid copblymers such as the -'Lup'rdn D_epotsmr

o V(injectablermicx‘osphe;es composed of lactic acid-glycolic acid 'dopelymer

- and leuprolide acitate), and poly—D-(-)3-hydroxybutyic acid. Whﬂe polymers

- such as ethylenevinyl acetate and lactic acid-glycolic acid enable release
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described by, (U S. Pat. No. 3,377, 919) copol yrrers of L-glumatic -pgu;i\% .
'y-ethyl-L-glutamate, non-degradabl e ethyl ene-vinyl acetate, degradabl

| actic acid-glycolic acid. copolyners such as the Lupron Depot st

(i nj ectabl svonsmpspher es conposed of |actic acid-glycol i eCembtowgepol ymer

and leuprolide acitate),. and poly-D-()3-hydroxybutyic acid. Wile polyners

- such as et hyl epevj nyI acet ate and |l actic _acid- %I ycolic acid enable rel ease
25 17 JAY molagales1in pyepdPl) doxs /ouain hytregsiegelease prptempefor 100 days,

éertal N hy§6288! Smk | h en
encapsul a%égld t?: h@mﬁgé swgérrlgleﬁé?é\@%tea ?ﬁ%?@?ﬁ&&e ?ﬁmn0$ h t hey may
denat ur e dmdarg@weégdmeg asna thwumayodlenam;msnraggt&gamlasthSﬂt &7C,

resultlnglnal ss_of  biol.qgi IIVIt nd ssi bl e..changes in

i munogeni %PP;‘%“"%SHP%W%’F% @g’ies 0% (o 108%9?'%’@3’81 Aoy gﬁ?‘g&zat i on
dependi ng peasiblie climcda th S ivedeviasity. mtloﬁﬁhﬁﬁh@glésf cad Be RYBLEr gation
mechani sm | s di.scovered to _be internol ecul ar S bond formation through

t hi o- di sulfP¥ gkatnheadiandensadng gpithe z‘%%‘ihﬁﬁ%ﬁn‘ﬁ’é"eda@w FaEg ¥odi fyi ng
sul T hydr yleb GakAlgStioh iRRisA AidbORATh B GnteSRLMERARS —§8BAE O |1 NG

nmoi sture content, "using appropriate additives, el oping specific
pol ymer méermation npfosiigh o beio-déaidfide niderchhuge e Stﬂhﬂgm:tem ey hﬂd

parti cul arI 0 o] de | Lpsoznal.ly entrapped
pol ypept i t‘% ps{% JJ)L di %Lnﬁt arn %m%rltl h%‘%le(ﬁlﬁo’l y%oé’%fﬁzd% %B%l A4 ed by

met hods krsolnmdrm t:dﬁﬁ;rtﬁihhg mdaisatre asnthascmlbgdppfbpﬁméhadmveet agdl_, Proc.
Nat L Acad. Sc USA 9% 88 369 1985) ; G Hwang, et al., Proc. Natl Acad.
- Sci . USA 71?" Bine sopedisPoluReERRkR COmpSitions 85045 and 4, 544, 545.

Odinarily, the I|ipsones are the small (about 200-800 Angstrons)
uni | .anelar type_in which the |ipid content is greater than about 30 nol.%

chol-est er Slustzined-relepeect otisppapisiesi omndbeinsgtiowprlst ethef osOGRL-b6t i mal
pol ypept | dehpblitiodRValso HdeR ERsthhlly SRRABEES polyoeBtiabd HiphbdlBs 2" @
containing these 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 4,544,545. Ordinarily, the
lipsomes are the small (about 200-800 A_ngstroms) unilamelar 'typel‘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 polypeptlde havmg the desired degree of purity with
optlonal physiologically - acceptable ecarriers, excipients, or stabilizers
[Remmgtons Pharmaceutical Sciences, 16h edition, Osol, A., Ed., (1980)], "~
in the form of Iyophilized cake or aqueous sdllitions 'Aéceptable.. carriérs o
excipients, or stabibzers are nsn-tomc to recipients at the dosages and

~ concentrations employed a_nd include huffers such as phosphate, citrate,

and other orga.nm ac::.ds, antmmdants mcludmg ascorbic - acid; low

s




-5, 013 556. - Therapeutlc forrrul ations of the oI [ gopeptldes are- prepa[ ?djﬁfs\béwg
storage by " mxing these pol ypepti de having the desired degree of purity
“with optional physiologically acceptable-carriers, excipients, or
stabi | i zer v0 p3Ramsgt on' s Phar naceut.i cal Sci ences, 16h elalchuvﬂomol A,
Ed., (1980)], in the formof Iyophi i zed cake or aqueous sol utions.

Acceptable. .carriers, XCi pi ent sta on t xic-to .
reci pi ent S0k c’#%"@b@&b@? ﬁ% rrﬁ?llal}ﬁ ‘ﬁlﬁ"ﬁf} ®1Mfcl ude buffers
such as pheapPhad eseréhd rﬁlb@mmar@léﬁﬁwbr OnARRING sRBLTAS; v’-‘h Hic@hﬁ]iiﬁnt S

I ncludi ng ascorbic acid; low 26 :17JAN2 WD 03/ 811313 PCT/I ['AI'l Q0700

mol ecul ar palvings fuchs @st wmmromom%sm)acwl ép@ptaﬁdéls’cmsr ot ei ns,

such as s gggggln i ns; esi C polyners
such as p ?yw-ny?pyrrglEl g; antno éc E'Qﬁllé ?Ec%gr%&eﬂ%l Ut am ne,
aspar agi ndjsaatlginidase aral othesi mbhyﬂrat&anmhadmgje@ue@esamﬂmse,des and ot her

car bhydr at,es i ncl uc or chel ating agents
cHch as.  BoRE GhSr e AR Eh B ML ARrT oS SoCb P REBRIOL at of or i ng
counter-i Qg ¥biolR skaiokilingd Bstindér-1398 -JueRi L sotﬁuﬁf aecﬂmt Sorsidglc as Tween,

Pl uroni csTM or pol yet hl ene gl ycol (PEG . The qli gopept ides may al so be

ent r apped SPﬁaﬁﬁa@%S‘&i’p%%W@lbr@B‘é\%m PbPOlY%%?ﬁEﬁ dyctlyPEGhcer vati on

techi nques. or by interfacial, polynerization (for exanple,

hydr oxynet hyl cel | ul ose or gel atine-m crocapsul es and

pol y- ( et Ak rdigopeptidesenagnadsoorapsiumsd hﬂempuotcavmlys) preparedofboi dal  dr ug

~delivery. s ste for exanpl i posa Cros
i cr oemul g in rli’&rF(S’B‘é?rtvf"gF%E?Ché% erslé)rrr:g’éfa]ﬁ r?ac og1¥m %ﬁ @%’%nul si ons.
Such techgkgﬂpse ar fydisxgheskdcdlylden ngt ogelamﬁhaﬁmapau]wl #al ences,

- i bid. The pharm eut al conposltlon Is pref for e daily use by
“a  subj ecPolrimpibyimethacyats) SRUBIGPRYRS r?eé‘B%C% g’asé}bé"%‘fl "tﬁe i ngr edi ent
of delivery system (for example, liposomes, albumin microshperes,

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

ibid.

The pharmaceutical composition is preferably for a once daﬂy use bj a

: _-subject in need, and preferably comprises a dosage of active ingredient of

about 0.001 to about 50 nmol, morxe preferably about 0. 05 to 25 nmol
most preferably about 0.1 to about 10 nmol. '

It is fo be appreciated that in addition to the described oligopeptides, the
transplantation-supporting composition of the present invention may

~ further optionally comprise other thérapeufic constituents. Such
constifuents may be oné or more known cytokines, for example, I1-3,
IL-4, IL-5, G-CSF, GM-CSF (granulocytemacrophage colony stimulating
factor) and M-CSF (macrbphage éolonﬁ stimulating factor). When, suﬁ:h'
further cb'minonent is ﬁicorperé_ted in the t:omposition, the effect of the

. composition in supporting bone-marrow transplaﬁtaﬁon can increase

- synergistically.

27




about 0.001 to about 50 nnol, nore- preferably about 0.05 to 25 nnof 7 JAKOgHs
preferably about 0.1 to about 10 nnol . It is to be appreC|ated that in
addition-to the described ol i gopeptides, the transpl ant ati on- supporting
conposi ti orwobses3pr esent i nvention may further optionattyLocompe i se ot her
t herapeutic constituents- Such -constituents may be one or nore known
cyt oki nes, for exanple, I1L-3, IL-4, IL-5  GCSF, G CSF

(granul ocyt ApRCsphAgepEn) RYpresdutlibeditig rdass 06 therask bf &Fo{fﬁcr Ophage
colony stinu]ating, fagtor). Wien such further coppopent. is_incorporated.in

the conposi #PH, t écré‘?@ldecto gwep es’coﬁﬁﬁé‘% ardy, i hyrdalypbhe- g Eene- mar r ow
transpl ant a Tgfz@ty%e @gsmymeﬁt t@l&'mmﬁﬁ%di PrbiGry-80 4/ 011313

PCTI 11 A/ 00 a second aspect present | nvent ion relafes to the use
of any of tﬂu@mtaﬁdvesmiBrN@ed 3J$ga;tﬂe®tnedmhvplatmﬂtﬂmewﬂmn of

Nt Ty o e g b, B Rt B ¥,

respecti vel sphartdwt h&aﬁﬁ;ﬂ@ﬂf athematoptuetla plReduFaeRtbh, Caboﬁ@ rrnﬁs:irbtvon for
enhancenent of engraf marrow trgnsplant, hematopoietic

r econst r uct FOROPHS ﬁgﬁ ﬁBB&FEPgéﬁm%ﬁ Snunber of circul ating stem
cells. I'n addition, the ollgopeptldes descri bed herein may be used in the
pr eparati on of har maceut i cal conposi tions for accelerating the

engr af t ment Iiofadsbtien,milhe elisenapindes atﬂﬁsgnb@h H;@m@mnglaﬁr bei Readatin otheof
t ranspl ant S!gm ta?Hh&?' I0§ ?ﬁgﬁrﬁ%‘éﬁﬂc%r &4 tge fgyala ?eli’é ofh all types

of hemato tic cells I'’ng ery cy eS and tRUS G VI atlng the need
(for supportematﬁtmeﬂtosf bont hmbhese imaislpé;axfte,r eahaheas tpretidantibn weieks;

crhanci g SLLom). SernatoBgl Sth STl of ookl AU, Bt gl in g he
that supporfekapatetRStdls eBhane BeythiRy e piLobhatihghe lded
for supporting the host with tltese cells for at least several weeks;
enhancing stromal hematopoietic microenvironment by increasing the
stromal cells number and/or expression of stromal cell derived factors
that support: hemopoiesis; enhancing the hematbpoietic stem cell
expression of réceptors to factors that support hemopbiesis; enhancing'
the '*homing” of intravenously administered bone marrow transplaﬁts to
- ‘the host bone marrow; enhaneing the restoration of blood celtularity after
BMT; enabling successful transplantation using reduced cell number,
thus decreasing the nuﬁber of (multiple) marrow extraqtiohs ft'om donors
and enabling the usta of transﬁlants as small as 10-15 ml (instead of 1000
ml); increasing the number of hematopoietic omnipotent andfor
pluripotent stem cells i in the donor penpheral blood, thus improving the
feasibility of transp]antmg stem cells from peripheral blood; increasing
: tlte number of hematopoietic stem ce]lé in vifro in Ioﬁg-term bone marrow
cultures for use as transplants and also pfovidiﬁg for a méthcid of |
B mhlbltme: growth of tumor cells in a_ografte ﬁ'om leukemia patients;
'_enhancmg the endogenous restoratmn of marrow and blood cellularity

after chemo- and/or radxotherapy, and enhancmg the restoration of |
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~expression of receptors to factors that support henopoiesis; enhangy g :
-"hom ng" of ‘intravenously admni ni stered bone marrow transplants to the host
bone marrow, enhancing the restoration of blood cellularity after BMr,
~enabl i ng swreasfud transpl antation using reduced cell necusenioo7dshus
decreasi ng the nunber of (multiple) marrow extracti ons fromdonors and
enabling the use of transplants as small as 10-15 m :(instead of 1000 m);
i ncr easi ngpapvdaemisdrresideht meacopdiages afienBlat entaftandhemo- pindforpot ent st em
cells in tr@%i Q”P:c{ yperi pheral bl ood, thus inproving the feasibility of
transpl anting stemcel I's from peri pheral blood; increasing the nunber of
hemat opoi etic stemcells in vitro.in |long-termbone marrow cul tures for use

as transpl ants and. al.so provjiding for a Method of ~inhibiting growh of
tunor cel I'@“? nRaepHyAar of & ribsrancaticeAPse (Pt pRnPYgopeptidan cothdhehe

endogenousoh§isRicH bOtheGhvemidnOW BT otls8 Qrf St RN éi%ﬁ]\)] B\ﬁb%%rgg heno- and/ or

radi ot her apy;” and enhancing the restoration of 28 /011313 _
' PCT11L 01 108880s9¥ (Rif-t thennaiure of ithe sonditionoiohke) xpaddd end Bidth dheaf t er cheno-

and/ or ragdj o ooy f..a therapeut.ic, dose of an
ol i gopept iq)g!égluc})%&t 501)%%%0& ?%Oc%%(ggfiﬁtl e Olul’il;'\algﬁ ﬁﬁjﬁm\?\}ﬁaﬁoﬂf 88 se vary with
t he' group cabe ph tlentipeuntfadese veithbe deternjined bg thahttesdiol phieickandi tion to be

treated and with the particular oligopeptide enployed and its route of
~admnistration. In any case the therapeutic dose will be determ ned by the

at t endi ng DRy SuRbBR rAtY¥ FHdndBlsPratRMt a9 bR Myel 18 LOMigRY pe enpl oyed
for providing a_nmamul, especially a human, with an effective dosage of a
-pol ypept i qeammal; psreciadlyenbivaan, Withranffestive desameufarmelyreptidd ofr al
admi ni St gl OihyERYionD fn Ba 6L Clubolitarfbolls Sl G:47 AHROLLTRIL mbfiese
ol i gopepti des -are use or the

- be preferred. : _

As a preferred embodiment, these oligopeptides are used for the
preparation of a pharmaceutical composition for increasing the
circulating multilineage progenitor cells percentage. These multi]jneage
progenitdr cells élre the circulating early precursor CD34 positive cells, |
and preferably, CD34/F1k2 double positive cells.

. A “hematopoietic stem/progenitor cell” or “primitive heﬁatopoietic cell”
as described above, is a cell which is able to‘diﬁerenﬁate’ to form a more

_ committed or mature blood cell type. A “hematopoietic stem cell” or “stem
cell” is one that is specifically éapable of long-term engraftment of a
lethally irradiated host. '

A "‘0.1334“' cell .population”. is enriched for hemotopoietic stem cells. A
CD34* cell population can be.‘ obtained from umbilical _blooci or bone
.marrow, for example. Human umbilical cord blood CD34* cells can 'ber
-gelé,cted for vsing immunomagnetic beads sold by Miltenyi (Calfornia),.

following the Manufacturer's diréctions.
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~ preparation of a pharnmaceutical corrp05|'t|on for increasing the m-{yujmi

~~mul tilineage progenltor cells percentage. These multilineage progenitor

~cells are the circulating early precursor CD34 positive cells, and

- preferabl y,wed8éifizk2 doubl e positive cells. A "hemat opopeiin o700

st end progeni t or cell" or "prinitive hematopoietic cell" as described

- above, is a . cell which is able to differentiate to forma nore. conmtted

or mature BIUSEPTEVKS (thpe oligopentidesopsedt for é?hempc@alrahon oftthm cell” is

one 't hat r | et hal |
ghapﬁsbédtﬁ%i[)gym,g@s@?% f She bAIHLE BLEHA tgre & y

i rradi at ed” host popu atlon s enric poi etic
“stem cel | sanA moeD3Fte c@oweqyopudlaaleohvdannmammﬂmede fofdlm WBHWE cal bl ood

or bone ﬁ%ﬁ%&) exappl e- E gﬁgl l'ical cord bl ood CD34 cells can be
"sel ected fSP Folo %Pr’%s GEHL sol'd by MItenyi (Calforxda),
foll owi ng.the Manufacturer's directions. 29 7JAN20M WD 03/011313

PCT/ 11 A1/ 00700 Furthernore, the_oligopeptides used for the preparation of
the -phar rACERIGINEY- el slicoPeptidas erp Yshdelt ithn miemarmiion i themture cel |

and monoCy}GaFEEONEINT @5Mlp §§u1€ﬁtfo¥%¥re BGE BSC AR r B Swhle Wi, BFD B and
GEMM col ony formn unlts (CFU) . ccor Y, suc oI I gopepti aoes are used
in the prepella(WB® otuctﬂetmgﬂaﬂma@eumtlcadtemoﬁpdsuvbmm bone maabeasi ng the
nunber of 15111:?31 ood cells (WBC), circulating hematopoietic stem and
overal | boné rmarrow cellularity. Mre specifically, the invention provides
the use of these pol ypeptides in the preparation of a pharnmaceuti cal

conpositiop _for su ting.bone. marrqQw transplantation. This effect is due
to the actﬂ{ﬂr?fp?ﬁ‘g‘?% ]g‘-’r PlRﬁF@EﬁF% thepyeceisihase palPARIdRSINOf st em
cell's, accaieerpa&pa}gn&ﬂ%f Jﬂeﬁ%ﬁié&%ﬁ@dl SRR | SEpptRARE PRRR Mar row

transpl ant ation and
marrow transplantation. This effect is due to the actiwty 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- pres‘ent-'
invention relaﬁes to the use of said oligppeptidés m the preparatioﬁ éf a
pharmaceutical composition for treating a subject suffeting from
hématological disorde:s, solid tumors, immunological disorders ‘and
aplg.stic anemia. More specifically, the hematological disorder may be a
Iymphoma, leukemias, Hodgkin’s 7' disease and myeloproliferative
disorders, particularly idiopathic myelofibrosis (IMF). '

In a tﬁird aspect, the present -'invenfion provides a method for
enhancement of engraftment of bone marrow transplant, hematopoietic
reconstruction, bone marrow re-pdpulation and number of circulating
stem cells. This method comprisésadministering to a subject in need
thereof, an 'effeétive amecunt of an 'ollg-opeptlde hamg stlmulato; ry
activity on hematopomtm cells as descnbed above, or of a composﬂnon of

the mventmn _
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- .increasing ‘the cellularity of bone marrow. According to another g7 Jad 205

- specifically preferred enbodinment, the présent invention relates to the
use of said oligopeptides in the preparation of a pharnmaceutical .

conposi ti orwd egorizieat i ng a subj ect suffering from hemat gLpgio¢ad7ofi SOrders,

solid tunors, inmunol ogi cal disorders and aplastic anema. Mre

specifically, the hematol ogi cal disorder may be a |yrnphoma, ‘| eukem as,

Hodgki n' s di sease and mnyel oproliferative disorders, particularly idiopathic

nyel of i br ggj . ol hird aspect, .the present, inventign provides a
net hod fo?ﬁcérn a%/(l‘%)érraerhqtth% a’%ﬁ&%ﬁ?ﬁﬁmﬁﬁé 6’?"%‘5’%@ WW&W%@@&%L

hemat opoi enbancemeasinef sngafiatent b ioneah i@ aRghAhama@psietipunber of
circulati ng s%lfe cel 1lbfsJ This nmethod ' conprises adnmnistering to a subject
in need CHAPEBTICHARPPRS PPZOHNFRPIP WRtIRR 8310 gupdst i efeciemlating sti nul at ory
activity 8PP : | : :or of a-conposition of
t he inven?Fboﬂn?Q%% 1 7%&1%%&%\%&%5;@&08@?%%&%%%6%0 Accordi ng to anot her
enbodi ment, the invention provids a nethod for enhancenent of engraftnent

of bone I r anspl - he opai etic _reconsi.ructi on, bone marrow

r e- popul af’ 3%\915%3 n%pn%%ir}‘g%‘fnegg?%l%%&hvﬁ AP RRY B’ihes&ilﬁ’?ﬁa 5%?19% recei vi ng

chenot her &y canpbsitiadiodthe invenbioyahaypbo el +¢MapLiveRMgrafRest frect i ve amount

of . the ol jgopeptides or the conposition of the invention may be used to

i npr ove ehg’i“gf %?éﬁ Wi e Bﬂi‘&t%ﬁo‘?ﬁ ttP afEpTHatearpepilization %Il(il/?ﬁ,ﬂ at e

- nobi | i zat b9FkaAcH Of he@aR@RSANsiRfn hArREORQh &b i)rrﬁ)@tﬁeﬂla{ﬁeét%é manmal
prior to harvesting hematopoietic progenitors fromthe peripheral bl ood

ther eof . hew@itendigfie progenibessifrons thaberipasal blobd thvreofaspect, the invention
relates to a nethod of treating a subject suffering froma henatol ogi cal

- disorder, solid tunor, inmmunological disorder or aplastic anema, by
-admi ni st eAcergding to a specific embodiment of this aspect, the invention relates to

a method of treating a subject suffering from a hematological disorder,
solid tumor, mmmunological 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 con_lprising 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 applications, the oligopeptides or the pharmaceutical
composition useful according to the invention are ?dministered to a
mammal, preferable a human, in a physiologically - acceptable 'dosagell
from, including those that may be édministered_ to a human
intravenously as a bolus or by-continuoué infusion over a period of time.
Alternative routes of administration include intramuscular,
intraperitoneal, intra-cerebrospinal, subcutaneous, intra-articular,
_inti-asynovial, intrathecal, oral or topical routes. The oligopeptides or the

compositions of the i_nventioﬁ also are suitably administered by
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~"to the subject a therapeutically effective amount of an ol i.gopeptitg JAN pa05
" having stimulatory activity on production of hematopoietic cells, or of a
conposition con})ri sing the sane according to the invention. In another
speci fic enBEPAEAB, . this nethod can be used in support pefrdiRgnh " €at ment
of -t he. subj ect by bone marrow transpl antation. For therapeutic -

applicatiaons, the oligopeptides or the pharmaceutical conposition useful
accordi ng ’P%‘attﬂﬁmlrﬁivé’ﬁﬁt‘éﬁo%iel%ﬁ?m@emeneﬁhsmnwmmﬁh orpoaherabl e a

human, i n @iy 86 ekaeisal %Q'W@ﬂ%@,@ﬁ%?ﬁl%a eté?];gf%g‘%oi ncl udi ng those that

may be adm nistered to a human ravenoust’ | us or by continuous
i nfusion over a period of tine. Alternative routes of adm nistration

i ncl ude i Ay g intraperitoneal . intra-cerebrospinal, subcutaneous,
intra-art %:%1 arg&i%k’ﬁl d g%)?ﬁ%? arpacquiical, compositigns by beopeddbr Fout es. The
0J1 ..- gopepkid eslntinistration: apAshd isrfe OThiNEs irBY, ia%&nglkl?s%eﬁrﬁysm tably

adm ni ste_gﬁg ?‘ﬁ 31 2% W0 03/011313 PCT/ 1LOL/ 00700 i ntratunoraf,

peri t uror ATAPREr Houeh nsferie, filigation enpwhasnesoures tv darofdlowing ynph, to
exert |oc iR hoRS S el a ic eftfects. .The oligopeptides or
t he phar rraaj(’:pe%?i cal g%rr%l?s/i %e?g%]%tﬁgﬂ%e%hgg%éeﬁ ARy, ikeo SB‘H’ﬁflnPEt ration nust
be st eri | lutiqns Theraneatic oliceppbidps coinskitigns denktd1Bt A@plhdeaqueh sterile
filtratiog geih nrior,tg or foll ow |l ypagphilljzation and

reconst | tl%tl on. {‘%Qie%%‘ﬁ% 5 GEEIRHTOHE %Ocrgnrg’g $HORIE) AR BiTavPReRSpeut i C

ol i gopept selesiondragosi wialdnsige A &tappky pREk&ablaged Hyf]g,&imﬁc gﬁg(tgﬁ.)inner havi ng a
sterile agcess port, for exanple, an intravenous “solutio ag or vial
“having a s (g'er pi erceabl e by a hypodermic injection needle. An _
"effective anount” of any of the oligopeptides or conpositions of the

invention to be enployed therapeutically will depend, for exanple, upon
t he thera‘éé‘ule' cldrs agtomEsof amp of the digvhepddénis tompodilonsadiiiche condition

;):‘ t te t]e PajdveRtion t@‘%oérgfaﬂ%cy thér%p&t&c[stﬂ?%viﬁe&e%%%&r %{Jrfe()):grt}p ee,} I;[pf;gr apist to
. the therapeutic objectives, the route of at'f{mj_uistration, and the éondition '
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. Typically, the clinician will administer the
oligqpeptide until a dosage 18 reached that a_chievés the desired effect. A
‘typical daily dosage fqr systemic treatment might 'ranée from 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 adopted. In this
method, the cells intended for transplantation are exposed to effective

amount of the oligopeptides or compiositions of the Invention, 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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“the ‘dosage and nodify the route of administration as required to qbj QN s

the optimal therapeutic effect. Typically, the. clinician will admnister
the "oligopeptide until a dosage is reached that- achi eves the desired
effect. A dypifidzdaily dosage for systemc treatnent njght range from
about 0.001 n%ﬁlf(g' to up to 50 nmol /Kg or nore, depenglfﬁyﬂﬂ”““f’ﬁ’e factors
menti oned above. Another specific enbodinment relates to the treatnment of a
subj ect withr yeedjeaand asyepligentan iliele:daprecesy | that nedua0l - P&k adopted. In
this nethod, the %glllls i At ended fq(%r transplantati on are exposed to
ef f ectiveg‘?n&ﬁiluﬁ’?a ¥ ?aaﬁgﬁt dlesepeic BMT sop tasyadly siblgs i nvent i on,
prior to whbi fisduepRl aRé %mgaﬁbﬂ;fﬁdmﬁetﬁﬁmmdcwﬂo@fv?ax avai | abl e
I's

for acquiring a Sufficient anmount of hematopoietic stemce for
t r anspl antgtinaiched te sheraapient by Hiik aping. Awntelegwis transmuntsj dste from

' I tipl | | ' JAN 03/011313,PCT/ 11 A1/ 00700
: vrrﬁu t hI gegd@eﬁ%ﬁgg E%/elr]iﬁ%egfé)ﬁgglnl% %gaéjég%lpa%béee%sse t ﬁatlﬁgﬁ%yﬂﬁrg‘@ﬂﬁi res general

anaest hesaldatifd e chemaraslicthesdyogionetise Bdfbdidugions Ul |Spligi Blindgs Wwhose
tissue types.are c atjble and., soneti unr el ated donors. who are

mat ched tORPHECPE SEM &R B‘&f‘yl-é_]i? bg gt&%ﬁeiﬁﬁl&l‘%ﬁ Fg9Epblead s, t hat

el i m nat exttfigthnaetstbpsd fdv Autilrb QRSB oRe Used in patients undergoi ng

abl ative chenoradi ot herapy for the eradication of solid tunors. Autol ogous

stemcells may al so be obtained fromthe unmbilical cord blood at birth and

stored T olalubibey BARELD RHA' LA 1ol YstdNiARGRLAN A hAR,adBYi Or Lo the

est abl i shnent onor - functioning nmarrow thé patrents hosting

. BMI' pr esdnnctiiishg amarams tlenpatiess kedtipaBYT gpesire withta ¢xqpeias them to

i'nfections. (T i hci, d f_ bacterjal .and.fungal . nfecti | at e
:M.n t ﬁc b:)f&% 2%%/12%1:?%6?%%% &ﬁat expao%ese rtllleam tg-_r}nfecgggg Tlcllen ngc(i eln(():g Sof corretates

bacterial and fungal infections correlates with both the severity and

" duration of pancytopenia [Slavin, S. and Nagler, A, Transplantation
{1992)]. For a similar reason, the CSF fail to support erythrppoiésis and
‘ﬁlatelet 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 Sigiﬁﬁcaﬁtly increases
- .the rate of engraftment extracting sufficient numbers of stem cells from
‘peripheral blood is a complicated procedure. Admin:létering such
oligopeptides to donqrs to increase the number of stem cé]]s in the blood
will improve the feasibility of transplanting stem. cells from peripheral

* blood [Golde, D.W., Sci. Am. 36 December (1991)]. o

' _'I‘_Iie prerequisite for heniaﬁopoiesis and therefore successful MBT is the
presence of functional stromal cells and tissue that compromise the

' rﬁematopoietic micrpenvironment, determine the homing of the injected

stem cells from the circulation o the bone marrow and support
hematopoiesis [Watson, J.D.. and McKenna; H. J Int. dJ. Céll Cloning
iﬁ:144 (1992)]. Bone‘ marrow derived stromal tissue élso ‘provide the
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-duration of pancytopenia [Slavin, 'S. and Nagl er, - Tr anspl ant at ifop JAN 2

.(1992)J. For a simlar reason, the CSF fail to support erythrop0| esi s ar%
platel et -formati on. O i gopepti des t hat ‘support hermat opoi esi s nay prove
useful in avdeswigys as well. Sone investigators have fg ALk e addi ng
stemcells fromthe peripheral blood to those fromthe bone marrow
significantly increases the rate of engraftnent extracting sufficient

number s Q:fonaitﬁmsC%ls‘ixsEdiﬂ%teﬂteﬁséH@%a b oppld cated procedure.
Admi ni stering such I]%opeptl es to Ibnolé}gd]togélt%rclﬁe JE T P¥nber of stem

cells |n°t‘1llfélrﬁ$06‘élprﬁﬁel fhig tephmoldgy $wffiséhtd ikiepp oftednr seliphlvd.i ng St em
m 36, December (1991)].

cells fr |
The prerg(%il?glléttggg ggt??g%}tg gﬁgt g% %egﬁa Pﬁ%tr‘gqsotioe hege, CRERESSPaXBT i s t he
pr esence help feunetd cthalstahrc&ﬂqbogmﬁﬂmt 0 Qidrb SEHIS PriAlidOfRLYELSe the

hemat op0|net | o m % ﬁenw#'l ﬁ)ﬁgnt, ternine the hom ng of the injected stem
cel I's fromarersof hsie seilotordprsniantationnar r ow and support = hemat opoi esi s

[Watson, J.D. and. MKenna, H J. Int. J. Cell doning 10:144 (1992)].

Bone marrow derived stronal tissue also provi de the 33 17 JANE 200 WD

03/ 011312 PEMhiRed FHOTHIP/Comeior iapnmoach st arovide elechbhiis fop an Vitro

| ong-t er @RHARG[-1 RLesent ..t hnol ogy. suffices to
keep stem cell s gvgtrﬁﬁg‘%%leﬁ ﬁ@;app %eﬂ‘e SrER Y %;B’P*‘t"’ gopeptides to
t hese cufiom @@nnaﬂuhddwlpmmdmdhel)sﬁ@mﬁtge]ddlﬁaﬁﬂg%l Rivd thayi tro, this

_providing,| GL of th | I's for transplantation. A conbined
in vitroli rltﬂlw @% aoﬁ'ﬁiigﬁ {W %P‘c’)’i’/ myght bemgeded t¢ dragdral- | ooki ng
strat egysérivus( djzeaddl diwi b@aggmblthgtcgmp%dy %%gﬁé’{]eﬁtvh‘ﬂﬂsche tmge n donor bl ood

or marro and iiéiq,lll;tealthy i ndividual S to have their stemcells stored for
atine s m ght be needed to treat a serious disease, thus

- bypassi ng the conpl exity associated wth the use of

‘It would therefore be of therapeutic nnportance to use small peptides
-such as the ohgopeptldes described in the present application, that
| st]mulate post- BMT hematopmetlc reconstruction by enchancmg in. vive,
ex vivo and/or in vitro the hematopoietic microenvironment of which
Bbrous tissue, bone and bone cells are Important components. Such
peptides may also support hematopoiesis in spontaneously occurring or
‘induced myelosuppression cot:ttiiﬁon that do not necessarily involved
- BMT.

The oligopeptides describtad in the preseht; application artd preferably the

| pentapept1de OGP(10-14), appear to directly act at the level of the early
- ‘hematopoietic precursor (1 e., hematopmetm stemfprogemtor cells). Such

' an .expanded stermn cell populatlon can serve as the sotree of cells for
- myelopoiesis, erythropoiesis (e.g., splenic 'erythroptuesm) and
o Iymphopcues:ts Accordmgly, these oligopeptides cau be used to stimulate -
proliferation and/or mamtenance of hematopo1et1c stem/progenitor cells
‘either in vitro or in vivo (e.g., for treating hematopoietic d1$eases or

disorders).
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~allogeneic BMI. It would therefore -be of therapeutic inmportance tof pSian o5
smal | peptides such as the oligopeptides described in the present -
—.application, that - stinulate post- BMI hematopoietic reconstruction by
enchanci ng wenosniiyas - ex vivo and/or in vitro the henat opeicekicioorece
m croenvironnent of which fibrous tissue, bone and bone cells are
i nportant conponents. Such peptides may al so support hematopoiesis in
spont ane@hstefores a prefengdembadinievt telates|to supptheod Jooenbaming tlm t hat do not

~necessarily.involve BMI. The oli ept i.des SCY | Ln.t pr esent
appl i cat Pﬁﬁﬁj_ 105 BE@F%QPT%QC sﬁgﬂfp%gge&lﬁoaece%g%g%é q;gpggear to directly
act at tj&ehewal 118k rhdtBo@abnyrishethé etpk of iekpging thawer cells.te.an hemat opoi eti ¢
steni progenitor cells). Such_ .an expanded stem.cell po xlrlrn{zsgti on can serve

as the seffpgiveofanmmtsof gm W P‘_%iﬁ e aé",nggerstGWGYe P&%. G, splenic
eryt hropgiesik 8)o;affhanb YOPRORCL B e AR AF A Gbdpobibiea@ofipeBenept i des can be
used to strmulate proliferation and/or maintenance of henatopoietic

st end pr ogienidme, aeddssribel ebeve. Ancaridingdiodhe inyentipn spelt gxposuae i3 r eat i ng

hemat opoi gti.c di seases or, di§ £S) . LHAN2 WO 03/ 011313 PCTI I LOLI 00700
Ther ef or ﬁ,ﬁe‘ﬂ;l‘ﬁrlé’fe &g e fcyan‘g{ra\?ﬁ’foégoaftsgéd%egl a nethod for enhancing the
~proliferation of hematopoietic stem progenitor cells. According to the
invention, this nethod, conpr]j segﬂ. t he,ste of exposi n&%hfse ells to an

ef fecti vg‘hﬁn’tﬂa‘ﬁ% “ephansing pgIHEH M’eoﬁévf’ NPHIETGr P alt® Pty on
henat opohférg&s(jﬁg lths extint of bW hBRE n¥Srod Bt ofofhecdDRIREYS kN conpri sing
the sane, as described above. According to the invention such exposure is
_effectiveni mndrdadeiticeld eliepril iviEpaet on ofvosabd supease ™eclbrm " enhanci ng
proliferati. f a.celd " ONRASSE 30,6 el (RS £aSbLEY of he extent of
- growt h aﬁf‘gﬁ%a&bolpoﬁlugﬁ §h gfe [ 1e%§e‘ﬁt&$g‘? %ﬁ’i ({/&gﬂ %%g 1o 0

: cells’ before and after exposure to a molecule of interest. The extent of

| pro}jfération can be guantified 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 1s
intended for enhancing the 'proliferation of a CD34 positive cells,
preferably Flk2 positive cells.

. The oligopepiides or the compositions of the 'inventi;)n are useful in in
vivo or ex vivo enhancing the number and/or proliferation and/or
' differentiation andlor maintenance of hematopietic stem/;irogenitox cells,
éxpanci population of these cells and enhance repopulation of such cells

and blood cells of multiple lineages in a mammal.

In one specifically preferred embodiment_;, these cells are in cell culture

and therefore, this would be an éx-vivo_iin vitro method.
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an untreated cell either in vitro or in vivo. An increase in cell §7 JanN 7gs

' "proliferation-in cell culture can be detected by counting the nunber of

cells before-and after exposure to a nolecule of interest. The extent of
proliferat We3®a¥1be quantified via mcroscopi c exan natRGIALe0INe degr ee
of confluency. Cell proliferation can also be quantifi.ed using a thym dine
or Brdtl i,ncorpprati ass lL.n,a.specifically preferred . enmhodi nent, the
met hod of A?ﬁeémlgrﬁrglﬁt fegl?‘l IF%&‘X@ oF gh%léﬂp‘?né?oneﬂ’r?é’nﬁ? r’&je‘i RE P 6P ation of a
CD34 posi histhofelfl treatiet, chalsy thiat kBe PRsATEV&IECleSprebbst @higopepti des or
t he conpositions of the invention are useful inin vivo or -ex vivo _
enhanci ng ™ nber and/or proliferation and/or differentiation and/or
mai nt enance of hemat opi etic steniprogenitor cells, expand popul ati on of
t hese cells and enhance repopul ati on of such cells and blood cells of
mul ti pl e ITreedgent” mefarsrdonimth therapretis geedittienal dnd preflolatd enbodi nent,
these cells are jn cell culture. and.therefore,.thi ul d be_an ex-vivolin
vitro net HB"CHGDS fIve MGasHS ffi?fﬁl“fﬁié’? %@?%‘?EBEF@S#%&%% é’ﬁ?ﬂﬂ vely, the
met hod of witle the\Eaddse ormdiolder usedlelisathos® iMi WRich "Bleh@idestfe § eatment, in
case that the_treated cells are present in a nmammual. "Treatnent” .refers to
bot h t her Speudstds e damrevartethd prophyl actic or preventative nmeasures.
Those in need of treatnent include those already wth the disease or
di sorder as well as those in which .the disease or disorder is to be
pr event ed"Mymmal fof prrymsep obesatpientmeferadn any efemsl tlassifiyd aniaval

human, donestic and farm ani mals, and

I i fied . | incl udi
200, spor P indlidig, hithed dueshl A By Angpabs B S PedRe, et c.

T Ly L 2 e P el Pt e o, TR i T A e T T S g

Pref erabl yr geleanifmilEabudts aBWERE. hées) GRECEIWE SHDPAERMY, fthe mammal

treated by the pethod of the
mammal 1s human. .

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

marrow transplantation therapy or any other iatrogenié or natural cause.

- Chemo- and radiation therapies cause dramatic reductions in blood cell
| ._population_ in cancer pafients. At least 500,000 cancer‘patients undergo
- chemotherapy and radiation theraj)y in the US and Europe eé.ch year and
another 200,000 in Japan. Bone marrow transplantation therapy of value
in aplastic anemia, primary immunodeﬁciéncy, acute leukemia and solid
tunnors (following total Vbody irfadiation) is becoming more widely
practiced by the medical community. At least 15,000 Americans have
" bone marrow traﬁsplants each year. Othér diseases can éause a reduction
in entire or selected blood cell lineages. Examples bf these conditions
include al;emia (including macfocytic and aplactic ahemia); -
thremb_ccytep'enia; hypoplésia;imuﬁe (autoimmune) t‘ﬁrc;mboeﬁopenic
purpur (ITP); and HIV induced ITP. |
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~invention.is suffering from or is susceptible to, decreased . bl o Jedd Jg05
| evel s, which may be caused by chenot herapy, irradiation therapy, bone

mar row-transpl antati on therapy or any other iatrogenie or natural cause.
Cheno- and w@ei/@ld®n therapi es cause dramatic reducti onspermbhoeat cel t
popul ation ‘in"cancer patients. At |east 500,000 cancer patients undergo
-chenot herapy and radi ation therapy in the US and Europe each year and
.anot her 2(ha@fGcewtickd p anodidds earearnceded r whichl st atabbn tohemhpyiceof value in

apl astic anem rinmary | nodefi.cie acute, | eukem a and solid tunors
(fol | owi nﬁeWEFu@%%lg?da%?pdﬁﬁ‘u@f “gg%%ﬁ‘?ipﬁgj‘eﬂﬁsre widely practiced by
the nmedical community. At |east 15,000 Anericans have bone narrow

transpl ants each year. Qther diseases can cause a reduction in entire or
sel ect ed Hesordlingly) it|ip gaaghiect ahihapressnbintanbion teqraydecshmethoft| ude aneni a

(i ncludi ng nagH J : i S NN g ¢ ;]%qﬁ L.a. hypopl asi a;

i nmune (-aq?m m"runegéﬁ?mb?g%gﬁﬁgP%eﬁ%%ﬁ%ﬁ%@%n %bg}l%%uced | TP. 36
:17JA 2 WOf O3iditi6 helRGEDDdigtid 08160 Skhlar araneihoic alaypbedusdfsl doe needed

whi ch are abl e .to enhance. reconstitution of blood cel.l popul ations of

t hese pat iegﬁ?g‘?mﬁc’éef?f’ﬁﬁﬁﬁg'f)?, Oﬁzge{n?tofﬁlegﬁj gem S?I?St ﬁé‘ﬁp{ié‘?“gﬁ“{)a%menti on to
provi de apmidhesl] 1inessnANg i debirghblp Ivohdrb ef abdHmafHs0sufthirbd @r enti ation

and/ or maintenance _of primtive hemat% oietic cells. Such a nethod may be
useful fordecisapdni heyerlopeisticady siatyre t 51 % ioc cerseqrerde 8f and t hus

~mature  blgodsgelhahlifgage Shetdtiorhsy. de8ld aRtRogr 8158 ABFRIENAs suffered
a decrease in hematopoietic or matlre blood cells as a consequence of
.di sease, igadewtingrexprndé¢rbnenlationyof sTieh stave célbopnd matare hlewt edll f or

~gener at i,n?irngé eas“:?vr%é?lgﬁ le%tait §et9écerﬁ#%pva}o_em cells and nature bl ood cell

| i neages . Such hematopoieti ¢ celfs ex vivo. In yet another preferred
‘enbodi ment, the invention relates to a nethod

In yet another preferred embodiment, th_e invention relates to a method |
-~ for in vitro/ex-vivo maintaining and/or expand:ing stem cells. This method
comprising isolating péripheralblood cells from a blood sample, enriching
blood ‘progenitor cells expressing the CD34 antigen, cluttering the
. enriched blood progenitor cells under suitable conditions, and treating |
~ said cells with an . oligopeptide having stimulatory activity on
"_'hematopoietic ceﬂs, 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 inventipn"might include a

further step of exposing the treated cells to a cytokine. As a non-limiting

example, such cytokine may bé selected from the group consisting of TPO

(Thrombopoietin), EPO (Erythropoietin), M-CSF (Macrophage-colony
 stimulating fac':tqr), GM-CSF (Granulocyte-macrophage-CSF), G-CSEF

(Granulocyte CSF), IL-1 (Interleukin-1), [L-2, IL-8, TL-4, IL-5, IL-6, IL-7,

IL8, L9, 10, Y12, LIF (Levkemia inhibitory factor) and KL (Kit

CHgmd. o |
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for in vitro/ex-vivo maintaining and/or expandi ng stem cell's. Thig pr&tmb%
conpri SI ng-isol ating peripheral blood cells froma blood sanple, enriching
bl ood ' progenitor cells expressing the CD34 antigen, cluttering the

enri ched blvomespimageni tor cells under. suitable conditionscangdedraeat i ng
said cells with an . oligopeptide having stimulatory activity on

hemat opoi e c cel g or with a conposition conprising as an effective

i ngr edj ent ﬁno‘i”?l et o RV IUS treatmendp rte dovention refatdsetn at opoi eti c
cel I's, aCC@éﬂioﬂgf&IO ltehﬁ} IHMIHP rt‘%ﬂg ﬁpegl%)]ﬁ glbog.hma %thpﬁe nmet hod of
u

the invention' mght include a step exposing t eated cells
to a cytokiopwrisag the radepd Ofmdmngsteemgrtplmd suchmey toficepamicalle sel ected

fromthe onsi ng of T Thr oietin EPO (Eryt hropoietin
O (e Ave Bk 18 8h. SERncbiE ERRRE) Shrailsa mctivity on " )
(G anul oc;hemzrﬁapauenb agﬂs @F&:f a:&eﬁ‘é&we( &aﬁﬂ& Qﬁ i’ﬁé? c&iﬁﬁé’smb:!r of th

(Interl euki. I&&{Peéd ) | |- 4 , 6, -9, IL-10,
|L-12, LIP9Y¢ h&% EWPW#%@P%P}W&%W@{%&WWM@M@? 17JAI 2 WO

03101131339@1 ML RPIR. As an enbodinent to an in vivo treatnent, the
I nvention rel ates to a nethod for re- popul ating blood cells in a manmal .
This nmethod . conprises the steps of adm' nistering to said mammal a

t-herapeuti n: Yhoi f & eptide having stinmulatory
activity ofnLé&’I (}%%lﬁfe iC cg%& ar? g ?Se Jﬁ ‘g#)&?’ﬁ P LOGHESAT C%ﬁs t he

corrmm t:j ovhiclh caﬂndﬁferanﬁmta tmrforﬂihm@hmtm)@mtdlcr ealld) SLiB¥ige any one of
erythroid,

| oid .gnd hoi.d c Is "Lynphoi d bl ood cell Ilneages are
ithose heral Oé?f”reélspt‘%@'t}%/’ggﬁna?%ﬂllog Oﬁiﬁeﬁan differentiate to form

| 'ynphocyt es (B— cells or T-cells). Likew se, "lynphopoiesis" is the
formatloneﬁ nEhocyt es. "Erythroid bl ood cell lineages" are those
hemat opoi e3¢ Jlpad cell dimesiges” are those hematopoietic precursor cells

‘which candifferentiate to form erythrocytes (red blood ce]ls) and
“erythropoiesis” is the formation of erythrocytes

The phrase “myeloid blood cell lineages”, for the purposes herein,
encompasses all hematopoietic precursor cells, other than lymphoid and
‘erythroid blood cell lineages as defined above, and “myelopoiesis” involves

the formation of blood cells (other than Iymphocytes and erythrocytes).

Disclosed and described, it is to be understood that this invention is not
limited to the particular examples, process steps, and materials &isclose.d
berein as such process steps and materials may ira:fy somewhat. It is also
to be understood that the terminology used herein is used for the purpose -
pf describing particular embodiments only and not intended to be limiting
since the scope of the present inirentidﬁ will be limited only by the

appended claims and equivalents thereof.
I must be nnued that, as used in this spéci.ﬁca’icn and the appended
claims, the singular forms “a”, “an” and “the” include plural referents

- unless the content clearly dlctates otherwise.
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which candifferentiate to formerythrocytes (red blood cells) and 7 JAN 2505 -
- "erythropoiesis" is the formation of erythrocytes. The phrase "nyeloid

bl ood cel |l I'i neages", for the purposes herein, enconpasses all -

hemat opoi etWe 0ppH3Wr sor cells; other than. |ynphoid and rergLéweied bl ood

cell lineages as defined above, and "nyel opoi esi s" involves the formation

of blood cells (other than | ynphocytes and erythrocytes). Disclosed and
-described, it is to be understood that this inventionis not l|limted to

the parti %@ﬁ%ﬁi@”ﬁi@%pe&ﬁ@&ﬁﬁﬁ aRHOBR clans RBEA] il disebosRd herein as
such process steps and materials may vary sonewhat. It is also to be

under st oog¢onleat reqidirescothierwisegihawent fromainse’ sand wdriptipns Beckpas pose  of

descri bi ng L gul ar « I, S:anl in o.be Limting
since t ho SR B BARGALEES R S BRopR e BB IR o ™ e
appended el sthteEl inbekee @uistepl @ngroup b irtefersiol stapsbub@cbohedzdiddn as used in
this specification.apnd the appended g¢lains, the singular forns "a", "an"
and "t he" °f ABY gHr T o% %ﬁegroérﬁrgup ?Jﬁpg%rﬁ SR ht ent cl early dictates

ot herwi se. 8 WD 03/011313 PCT/ 1L01/ 00700 Throughout this specification and
the clains _which follow, unless the context requires otherw se, the word
"conpr i seThedplowineg examgdes areorepyesentatpiepriteehniquascemplorpt byithe” , will be

under st oo '%pill.% “ﬁ ' . ' el C or group of
i ntegers grr“;eg)tﬂéps lfie o%%ﬁgggﬁsﬁi%% ﬁgg&gﬁﬁbﬁt}ﬁ%’ I|tn 8gfedreﬁ)%r step ‘or
group of appegirisdothadt whie THege f @chuiwiey wxaopgdasy efr ppfeseht ati ve of

t echni ques | oyed the i.nvept.ors in.carryin . aspects-of the

‘pr esent iﬁ@%%“%slf?y@?&ﬁaﬁhﬁ%o ﬁ%&dﬂ&‘é‘?ﬁ%&%ﬁ‘&%ﬁﬁ%?ﬁ e echni ques
are exenplighy of Rhel grewat alibdsHuIBNtFilf OkedoBBizO’ 3Bk Couvdierbhe 1 Nventi on,

those of skill in the art, in_ light of the present disclaosure, wll
r ecogni zeMqsEcationsr 683 berpmpfe catihews deanrties fsee he Rt qephr ting from

the spiritaRded bddpedes 258RGoRS the invention.

Examples
Reagents , ‘
i. | C-terminal pentapeptide of Osteogenic Growth Peptide(l()—ﬂ)
- [sOGP(10-19)): Tyr-Gly-Phe-Gly-Gly; M.W. 499.7 (SEQ ID NO:1} was
~ - .supplied by Polypeptides Laboratories Inc. (’I‘orrance, California 90503,
USA Batch No. 9712-0086). | -

2. CFA - cycloi)hosphamgide (CF4A, SIGMA, 5 mg/mouse), was used, for

induction. of marrow ablation.

3. Dexter-like medium: McCoy’s Medium (Giboo-Life technologies, USA)
with 12.5% fetal bovine serum (FBS, Hyclone, Holland), 12.5% horse.
serum (HS, Sigma, St Louis, MO), 0.8% éssential and 0.4% non essehtiai
aminoacids (Gibeo-Life techﬁoiogies, USA), 1% "glutémine (Sigma, St .
Louis, MO), 0.4% vitamins including choline, folic acid, inositol,
:ﬁicotinamide, py’ridoxa_i HCL_rihoﬂavin, thlamme HCl, D-Ca pantothenate
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Exanpl es Reagents ‘1. Cterminal pentapeptide of Osteogenic G owdhy JAN 255
~ Peptide(10-14) [sOGP(10-14)J: Tyr-dy-Phe-Ay-Ay; MW 499.7 (SEQID
NG 1) was supplied by Pol ypeptides Laboratories Inc. (Torrance, California
90503, USAwvBat/mhmsiblo. 9712-006). 2. . CFA -- cycl ophospheprgeiosod Sl GVA,
5' nmg/ nouse), was used for induction of marrow ablation. 3. Dexter-like
medi um M Coy's Medium (G bco-Life technologies, USA) wth 12:5% fetal
bovi ne sedtithcprsts  tapbpelagiestoSard) 1%1 2mpheisrisine sBr ((HupgBonsi gra, St
Loui s, MOg.,: .18 g 0 eRhi j ihco-Life
t echnol og?%é%%@%?%%@%?g@f%ﬁa@wg%? g? q{lgobygl?o%k}%%‘)g . 4% vi tam ns
i ncl udi ng peressinicneof fre¢dnebinaint, bumasi stetn, celli fatomdbD deg/mby rh®GRal HCl
ri bof | avi hiamn , .D-Cq.pant gt henat e 39 7 JAl 200a,WD 03/011313
PCT/ I | A/ 3?5”}%‘6‘3%%%?%5 e EhiRa, uman skapulogite-manorwis | Ol B
" (Fungi zongtimulBihgt ofactdrer GhSMIGEY . [WagaN), ansside, BwitdHibhd)/

hydr ocorti sone .in ﬂr esence -Qf reconbj nant human stemcell factor (50 nglnL
rhSCF,  Ccapgmddnaw; humep yedspspaanttbHural) §e/Edul GelpioshamndtsAe col ony
stinmulati f ; S5 inS , | I a@%;] n econbi nant
human int grgldeﬁe%ﬁﬁgyg rhiL- 3 %%tﬁg{p%fm%@%c%?r#kﬁ%’ nd” rgétconbi nant .
human er y o dO) iwith rdrEpatheut Q@7 @G0- 14511 (Sbiogtw RlsyrnMOSPAi t h or

wi thout s 1 - 8M\( Abi ogen Pharnma SpA Research Laboratories). 4.
EDTA a%‘g’ g? ié%m%%f}%}%dec, Bio Optica, Mlan, Italy). Animals |CR male

m ce were purchased from Charles River's (Italy) and
4. E.D.TA acid buffer (Mielodec, Bio Optica, Milan, Italy).

Animals | _

* ICR male mice were purchased from Charles River's (Italy) and
maintained under specific .pathogenkﬁ-ee 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. éngraftment of bone marrow transplant

| Materials and methods . - ,

; ."_CV5’-7 Black Ifemale mice were used to investigate the possible effect of
- OGP(10-14) on engraftment' of bone marrow ti'aﬁsplats. (J_GP(lO-M) in

-~ phosphate buffered s:_;lihe was administered by daily subcutaneous, 10 jul
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~ maintai ned under specific pathogen free conditions. * CV57 Black fgpalsl s
mce were fromthe animal facility of the Hebrew University Medical Schoo
(Jerusal em ~Israel). The nmice of either strain weighed 25 g on their
arrival at wbespnggntors' |aboratory. Statistical analysigg 3%' sons |
bet ween groups were made using a Fisher's PLSD, factorial ~“or ftor repeated
nmeasur es, analt}/si s, of vd%ri ance (ANOVA). Mann-Wiitney test was-used, for '

col ony assHYECHOES e daves The dady dogprar@ed 4yorar. @0y ta 0 Indgdltpeef bone
mar r ow t r amsakanCodBdiekial d ack female mce were used to
investigate the p%ssilg%%ée”f%?%ggdg&% %{%%iﬁ% “@nﬁfﬁgf He¢ay 8f bone
mar r ow t r oW dhesonselopf OGPI1Y)-1hirephoaphiticantuiLE adp alding ¢
0 pl .40 17JAN2 03/ 01 3

- adm ni st enegd: iy ssubcut anequs,

PCTI | LOllOEO%OXi-r%'?e% FOHES 8?“3153’%_ a syple 950 |17pddisse usamgyed®Eo om 0. 001 to
10 nnol  perourc@icker@u9t 109.5 FadBn#nG OFl; ffered saline only.
On day 8 .after the onset of OGP( 18?51311%?‘152%9%%?&?%‘%&%@‘8%% subj ect ed
to total 'BEWyCROTSIAIGcHoRAfH0° inselpstadseyinggnet bans nngbe &0, TRyl dose usi ng

a 60Co seuisRld BefX&lerGed 14 mn) .. This,.. foll owed i nmedi ately
by an intravenous i njcclac_tci on g‘%y%ﬁ ué\%ee?l}és(?{: 8Eb§§)\|2§@ﬂ@ Eeplgratmar ow cel | s.
The ani mbob feperswers diswettdldutdaybiieit ehibhReaN&als R PG (H; 14)
treat ment g e, di ssect out. and their ephi physeal ends
r emoved. ggi?ﬁ%ﬁéﬁnwﬁﬁgwﬁé\%‘% Oﬂf;%%@gg%? g Ricepkate huffesephaddinehat e buf f er ed
saline (RBBP). Mssighgted]l oabbnGHSs RRRTrEPaaSyRIG drawi ng the
~ preparatign_ several,.tines through gjraded syri nggﬁqigéeggrgga%a Hmt‘he cells.
veraf ¢
_ ;mr e coun %CFI Sﬁéﬁ‘ﬂ'@[ EYTiees H.PQ(EBS and the cells were counted

int a hemocytometer.

Resulis

Fig. 1 shows a stimulatory effect of the OGP(10-14) on the nﬁmber of
post-irradiation/post-transplantation total fomoral 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.

'Exampie 2

Evaluation of the OGP(1 0-14) toxicity

A shown above, the OGP(10-14) has been found to enhance the

gngraftment of bone marrow transplants. Threfore, prioi to further,
detailed analysis of the pharniacological activity of said peptide, the

- possible toxicity of said peptide was next evaluated.

| V'Fifty—ﬁve mice were evaluated for possible 0GP(i0—14)~reIated toﬁciﬁ
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 boncerning survival,
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Fi g. 1 showse sti mul atory effect of t.he OGP(10.. 14) on the nunbef 7 afAN 2505

~.post-irradiation/post-transplantation total fenoral bone marrow:cells.

" controls. Exanple 2 Evaluation of the OGP(10-14) toxicity

This effect was ' dose dependent showi ng, at the three highest doses,

statisticalwgosigsnifi cant , 2-fold increase in cell coun%xﬁéﬁ%mpgbgsg

the OGP(10-14) has been found to enhance the engraftnent of bene marrow
t ranspl antkeha¥Vivvef body weight gain famd esss eiehimiation. Toakdsis: thet he

phar macol qgj cal. actjyity of said peptide, th possi ble toxicity of said
pepti de M/aqgae%%(tf)%gl\/cﬁ?/u%%&gﬂl.et?—*ﬁft cpiisiralione ofethe acmortast dlesdsorofpossi bl e

OGP( 10- 14)pepeidat éid hetximivey angf &ighifichR: HSBHH oS %%%”g%%exta%?" ni stration,
at the dose of ]lg nnol | npuse, and results were conpared to those obtai ned
in 30 pl 5@%‘8‘6-9 adtcedfs cORBFSI sed Nejoadt fepls R, aieldtou@LBoneer ni ng

survival, lﬁ%nﬁoélo%(ﬂg %gél(_)11313 PCTI 1LO1/ 00700 behavi our, body wei ght gain

and gross exam nation. ncerni ng the -haenmatol ogical paraneters, '

adm ni stration of the reported doses of peptide did not induce any

-significant nodifications in the nunber of white blood cells (WBC), red

bl ood cells (RBC), platelets (PLT) or haenoglobin (Hb) level. Exanple 3

OGP( 10- 14EsStrnpld at es henmat opoi etic recovery after bone ?narrow

cher naabl at i erjals and Methods In this set of experinents bone marrow
HePlibes o

abl ati on Hyulgies | hematperieEontasbudarnj efiei ohored wyetaphophani de
~ (CFA, S| GyRembabmtpRpuse in 150 (1 sterile PBS) for two consecutive days
(designated "day 0" and : .

. - Materials and Methods

In this set of experiments bone marrow ablation was induced by an
intraperitoneal injection of cyclophophamide (CFA, SIGMA, 5 mg/mouse

in 150 (1 sterile PBS) for two consecutive days (designated "day 0" and
“"day 1". This protocol has been demonstarted to induce severe, reversible

leucopoena with LD <30 [Spangrude, G.J. ef al, Science, 241:58 (1988)].

The 10west 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” o be wused in further
- T experiments, mice were treated daily bjr subcutanedus injections of 0.1 ml
‘OGP(10-14)-free vehicle or vehicle conteining different OGP(10-14) doses

as outlined in Fig. 2. Omne 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, +3, +7, +14, +17, +21 and +24 (Fig. 2C). Differential cell

counts were carried out using a Coulter Counter (Sysmex Microcell _‘

Counter FI‘~80.0).,

To test the effect of OGP(10-14) on double positive CD384+/Sca-1+ cells in -
the blood comp aratively to that of G-CSF, CFA ablated mice were treated
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"day P. This protocol has been denonstarted to induce severe, revef gl.bulgem

| eucopoena wi-th L.D. <30 [ Spangrude, G J. et al, Secience, 241:58 (1 88) ]

The | owest bone nmarrow cell counts were recorded six days after the fist

i njection. Wooesmaswate the effect of OGP(10-14). on WBC di E} bet! cell

"~ counts and determine the . OGP(10-14) "dose of choice" e used in

further experiments, mce were treated daily by subcut aneous I njections of

0.1 n O@E(hlaaﬂﬁ)mfh a6 niebi @Gf(mlcﬂéhimhﬁywnﬁﬁdﬁrﬂm+diahﬁ€lﬂw& OGP(10- 14)
grou reference baseline controls was

doses as- out
left unt ?%‘EPL@? %@qﬂgc Sﬁ"é"'r Andf 5r’?6‘1bJe§F‘?§lr 19 HoWagyeemeEi cle with or

W t hout OgRCEE-w4) adiEh8stesdd oBiRRMRSigol | ected by retroorbital bleeding
on days -12, -4, +3, +7, +14, +17, +21 and +24 (Fig. 2C). Differential cell

counts were carried out using a Coulter Counter (Sysznex M crocell Counter
F-800). T e._ef do I ti.ve CD34+/ Sca- 1+

cells in g'f"%]%ﬁeb Q ygoorr%&& ?"j é%i‘\#a@e ﬁl)o?&) ?méeﬁmggﬁ%méfﬁg{ﬂéd mce. were
treated 4godled, dﬂcl ﬁﬁ@nu\ﬂ@aﬁ&élhli@i@oﬁ@ﬂdd.ﬁjﬂg@ﬁ&i@ﬁt ebrithifgition Wi th 10 nnol
OGP(10-14) tromday -7 +7 and pl ood sa opt ai ned on days +5,
+7 and +1g“édfﬁr8ctﬁé‘éﬁﬂef}gﬁ& %\?‘? Frippmrentratipnpef 9§Fﬁln'r§? 881 on days +2
to +8. Fofekd@hbh AcEyIteAEh! the GeQRS ﬁfsﬂeefﬂ%ﬁni@heagnaamﬁﬂl&f om the mce

were pool ed, and nononucl ear cells were "obtai ned 5 gr adi ent

cent ri f ugéfmadtilutien M?bfor@@@%d%@ A depst 41D cepllseperified vat of 1 x

106/ m r 61?"251%? specific
nmonocl onagﬁté(r:{%"godfn\ggma(o%‘l na u?ilh%gmiﬂﬁe%‘l or 8%%9%@(& % To det ect
-CD34+ cel fisst lppes. fAfeat #hate vmshmgecm]we:eﬁm weeh maaisPandetbndEBSI%halr m ngen,
RAMB4) was u er .1 hreg washin t cells were
r esus pendBfUrH gﬁgaé‘gltzlnﬁ ﬁﬁﬁfcﬁ %aélt?’f&F(& %?%ilToq‘gé?"tant i-rat -
( Phar m ngsey-1-HCDIg4ecblls, samples were fu.rther washed three times in PBS
and incubated with rat antimouse Sca-1 (Ly.6A2) PE from Caltag.

Substituting the primary antibody with an irrelevant immunoglobulin

performed a specific control. Data acquisition and analysis were assessed
by FAC-Scan(tm) (Becton Dickinson) flowcytometer usmg Lysis II
' software (FIG. 3).

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

“were subjected to daily treatment with OGP(10-14), as outlined in Fig. 4.
The mice were sacrlﬁced 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) assays. The OGP(10-14) effect on
the formation of CFU GM CFU GEMM aund BFU-E was compared to
that of G-CSF (Flg 4).

 Progenitor cell assays N 7
| Bane marrow cells were recovered on day +10 after injection of CFA from
all gfoups._ Cells were dﬂ,u* dto 2 x 106/ml m Iscove’s Modified Dulbecco
Medium@MFM) with 2% FBS and added to methylcellulose meditim
'acﬁ:ordipg to the manufacturer’s recommendat_iqns' (MethoChult, SfemCe]l
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'Sca- 1+ CD34+ cel |'s, sanples were further washed three tines in PBY 7amd 2005

i ncubated with rat anti-nouse Sca-1 (Ly. 6A.2) PE from Caltag. Substituting

‘the primary antibody with an irrelevant inmmunogl obulin perforned a
speci fic combomdizi®at a acqui sition and anal ysi s were asseesaidiof
FAC- Scan(tm (Becton Dickinson) flowytoneter using Lysis Il software

- (FIG 3). Jo.eval uate different si ng regjnmens, of OG(10-14), chenpabl ated
En ce W)er e'feé%hﬁﬂogo(,g?eés v 'FRPYVE glpé‘f‘ ‘tﬁ\ﬁgirélf‘%@(q‘?}:elﬁi tedig QAGh| i ned i n
Fig, 4. ThetB&h MELP! §aChhkireeGMOOrTaynd ERMANEFS MRl f MRl F OW Was

flushed and singl e cell suspensions (prepared as above) were subjected to
ex vivo pr@yeine oBEEE assan)omyre g ngﬂ%éa‘}’gs sripplepspted-with ef fect on

t he format] U CE. : ¢ red to. that of G CSF
“(Fig. 4). fﬁ?@%lg%a%r et é‘é@‘%}w&%ﬁ %@wﬁﬂé@gr%‘”ﬁ’%@bﬁwed on day

+10 aft er hwpaotinterlcatkieFd (Fhldra6, B hemlhupsombilans niefife dGidnitcell to 2 X

106/ m . i | scove, i fj . | becco edium(IMM wth 2% FBS and added

to nethyl rc]féf%ﬂiﬁ’és‘gﬁéﬁewg%ﬁ!me‘géé‘gﬁrawaﬂ%mi ‘émﬂ’éngﬁft ?Rﬂl%tﬁngﬂi‘%ﬂ%mmndat i ons
- (Met hoCul t3 UBANTaM3443 WO &3y Fddad ErcREdBANAL 8D 0Dufiehiaoleq £ | nc. ,

Vancouver, Canada). 2 x 104 cells were plated in each test. Both M434
(for nuri rfackpeys wersdlgdixeepnmedaftempbhdaysoef incnbatiorea@prditz assay) wer e
used. M434 tw@?r&g&glp%&%g&_m th reconbinant nurine interleukine-3
(rmL-3, 10 ngim), reconbinant human interleukine-6 (rhliL-6, 10 nglm),
reconbinant murine stemcell factor (rnSCF, 50 nglm 1) and reconbi nant

‘human erytmg@m@i etin (rhEpo, 3 Um). InM3434 the only factor-included was . |

tEpo. Duplicate tests for _each nouse were blindly exam ned after 14 days of

i ncubat i orteebardiigrentinl WE ersmbe esirrigd ovb dnrdes +3Rewrd s marked
- decrease in all CFA-treated groups (Fig. 2). On day 7, there was
approximately 2-fold recovery of total WBC counts in the vehicle treated
chemoablated, which ‘Were sf,ﬂl considerably lower than the values
recorded in the untreated referemce mice. On thé other hand, the
OGP(10-14) animals _shbwed 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 thé untreated reference
rgroup (Fig. 2A). Differential cell counts carried out on day 7 also
demonstrated an OGP(10-14) induced, dose dependent increase in
rﬁonocyte and immature ceil counts (Figs. 2B, 2C). Monocyte counts at
the mgximal dose (10 nmol) were 6-fold higﬁer compared to the normal
reference (Fig. 2B); those of immature cells being also 'signiﬁcant'ly higher
than 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 grouﬁ; the highest values Wel;e still
obtained in the 10 nmol group. The immaﬁﬁre cell counts were normal in

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




~mce recei

Total and differential V\BC counts carried out on day +3 showd a magyemﬂ 2006
decrease in all CFA-treated groups (Fig. 2). On day 7, there was -

appr oxi mat el y.\2 fold recovery of total WBC counts in the vehicle treated _
chenpabl at agp oadiizakh were still considerably | ower than therxaisge recorded
in the_-untreat ed reference mce. On the other hand, the OGP(10-14) aninals
showed hi g!mer val ues at all doses tested, with peak counts neasured in R

engmeorh abilowddprositive ) P34 /Sehé+ cellmon dayrti wias Sgfoblip appr oached
closely t egpin a f e 0 F
Different I%g %rgﬁ%l g%‘!ﬁn ﬁseq’gaar%r'ﬂ%té‘g _Egﬁ?ﬁgn%%g%cd a%r;y %t%e?rgnn?lf%t ed an

OGP( 10- 14)0GRcBS), theinoie noiepdraead witic rthase@hide amimo@gea}inme mat ur e cel |

t F t d |
corol o b oher 2B obRkie-1E" R SeRB S B et RO B G or ) "
| Mmat ure gRddstwdebhRS Alrsed %hﬁlﬂhfd'a%lmﬂahdmﬁ‘@émoﬁéﬂﬂ%e& Rempgispience (Fig.

2C). The total WBC counts in all animal groups were normal fromday 10 and
onwar ds ( Biugzbeza) of Hhe VP 34tiveadonsells-e Hatnyars ost iddy ptsethed the sane

rend seem@p ey b 118 TRkl USRI NOLERAPRERLRD iRy il (Fi o 28).

In spite O ease InTmature ce e 0.01 unol
group, theehidhesd Gra@bBdecabed mist (Hig. 3)obt ai ned in the 10 nnol group. The
immature cell counts were normal in all groups fromday 14 and onwards

- (Fig. 20). A7 JAl 2006 WO 03/011313 PCTII101/00700 The anmount of double

positive GERAHeeanidor elil sﬁsgegrsdaéhow%dw%aﬁ babgro-1g hs‘i‘% nififarithie
a

chenmoabl ated ani mal s treated ily with 10 ni noI than in mce

treated wstmwptes/ERTGRMA o by nofrRdU-GM.che %ffe E&14) was
simlar t toREL" out on days
+7 and '+18V geﬁ%p%{egﬁoe Igo%sgére%‘% nur%lgrcgﬁg\?mtﬁ Feéﬁ%gﬁ\g?g:%&%+ cells.
However ,- chedlagblatin thdaﬁﬁ(igoé)lﬁ‘)le tbeeatce df ahﬁ}Bﬁ@mbﬂ effegiqgni fi cant |y
hi gher nuréiieU él\}la L C(t)III?S?SteII I't(ill its %Qﬁj s&p%camt, e brpogd.e gx(a.@uﬂ)cyée) -

cell counts. G-CSF had an effect only on the CFU-GM (Fig. 4).

Example 4 _
OGP 10-14 rescues hemalopoietic bone marrow cellularity in ex-vive
samples from patieﬁ,ts with idiopathic myelofibrosis
~ Materials and methods . ,

. ‘ In order to assess the efficacy of OGP(10- 14) in humans, it'’s
: 7 hematopcuehc actwlty was studied in ex vivo bone marrow specimens

obtain from patients suffering from idiopathic myelofibrosis (IMF).

| Five IMF patients, One scleroderma patieﬁt 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 cliJ:Aica_l and hematological methods [Barosi, G., et al., 7
Br. J. Haematol. 104:730-737 (1999)]. ane-marrﬁw biopsy showing

 fibrosis 'Was an essential feature. The diagnosis of IMF was eventually-

) eStaBlished after excluding other possible causes of fibrosis and the
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.+ The progenltor ceII assays shomed that OP(1014) significantly s§iyraddmaggs
- CFU- GEMM and BFU-E, but not CFU-GM The effect of OGP was apparent only in

instances where the onset of treatnent preceded chempablation by 7 days
(Fig. 4). Weombsasce of an OGP(10-14) effect on CFU GWwewnoomenst ent with
its non-significant effect on blood granulocyte cell counts. G CSF had an
effect only on the CFU-GM (Fig. 4). Exanple 4 .OG 10-14 rescues

her nat opoiRiteserdsowé drbferay swelopreliferafiven diserddryo In snmic@balf riben patients

with idiop I t hods I to assess the
efficacy aﬁﬁgkg?g%?fﬁéhﬁéQﬁﬁ%gMﬂﬁE éﬂ&k ngggpgﬁ%f?c QPFX P@ Y8was st udi ed
in ex vivaheopmesente fPhpheomesse ahﬂa:tf rhci/abmmraxfg@mns uThedel ¢fg from _
i di opat hi c_myel of [ hr osi Five INF tients eroder ma pati ent
and tiwo pdtitefis j h%ﬁﬁ&iﬁwﬁ%‘}el?e&& g’fﬁ"é tsﬁﬂjfﬁ‘;c}ﬁ’e K%@S? %ere enrol | ed
in the stusiudfadnesdmslisiiditednds aﬁfﬁcﬁﬁﬂoﬁﬁnéﬁd‘fl d(gEi ?ﬂ@@EQBSQBa§ MF was
perfornmed on the basis of standard clinical hémat ol ogi cal” net hods
[ Bar osi, (he paiienys’ datagyre symmayigediin| Tableol: 730- 737 (1999);. Bone marrow
bi opsy shomnng fibrosis was an essential feature. The dlagnOS|s of | MF was
eventually established after excluding other possible causes of fibrosis
and the 45 17 JAN 200 WD 03/011313 PCTI I LO1/ 00700 presence of different
myel oproliferative disorders. In particular, the -diagnosis of chronic

- nyel ogenous | eukaem a.was rul ed out by excluding. the presence of Ph
chronmosone and of bcr/abl rearrangenent. Three of the five I M patients
had been previously treated by | ow doses of busulfan adm nistered ten days

‘each month and 1 (g 1, 25(CPDZEB /day - The patients' data are summarized in
Table.l. 46 '
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17 JAN. 2 WO 03/ 011313 PCTf 1L01/ 00700 Tabl e 1 Clinical data of IIVF](.AME}%
and MDS (F-G patients Age Diagn HB PLT Wi LDH Spleen Pati-(yea osis ECO
(gldL). (X10-61 (X10.61 LD (cn) Treatme eat fs) date GL) L) nt (UL) A
172 11 0 ™Q@01183 150 74n 17 Tt 5/199 8 D G H 82 78 PoriiRéhe9 8

3/ 200 o 131199 0 16/199 5 n rea ted 8.5 8.2
" Table 1: Clinical data of IMF (A-E) and MDS (F-G) patients
Age | Diagn - HB PLT WEB(C | 1LDH jSpleen | -

Pati | (yea | osis |ECO |(gdl) |(X10% ) LD
ent | xs) date G | (LD ](-J})( 1os 1 ((':kl:fl) 1’11';'9&13111&
' ' om | -
*

A 72 0 |104 | 181 | 1560 [ 740 | 17 |Untrea
5/199 ted
8

B | 82 2 8.5 434 11.2 | 830 | 20 [Treated
9/199 ' '

| 8

C |78 2 |82 j 68| 13 [664 | 20 |Untrea
3/200 , | o |ted
0. | '

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

B {79 1 [10.0 | 180 4.5 666 18 |Untrea
. [6/199 ted -
5 .

F | 65 0 [140 | 24 | 120 | 408 | 80 |Treated
4/199 '
-

G 65 2 _ ' _632 11 {Untrea
2/200 ' : o |ted -
0

H (40 0 15 280 | 10 {300 | 10 Unh-ea
3/200 \ )  |ted
) ed

* normal values: 240 — 480-UIL

**, Beografic measurement
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- val ues:
I
68 1.3 664 1 20 Untrea ted 60 1 7.3 1 763, J 30
Untrea ted Waodo1id30 1 408 1 30 (' Treated 632 11. Untrea
“ted 47 WO O 03/011313 PCTI | LOL/ 00700 Three mm I

Untrea

épeci mens were obtained fromthe posterior superior

gauge di sposabl e bi opsy needl e equi pped with

Three mm long bone marrow specimens were obtained from the posterior
superior iliac spine by an 8 gaﬁge disposable biopsy needle equipped with
a trap to enéure minimal distortion of the specimen (‘I‘raoSystem
MDThech, USA). The specimens were divided into three,1 cm long

lportmns One randomly selected portion was wused for preliminary

morphological assessment. The remaining two fragments were cultured
in 35-mm tissue culture dishes and completely covered by 1 ml of
Dexter-like medium, in the presence of rhSCF (50 ng/mL), rhGM-CSF (10

ng/mL), rhil.-3 (10 ng/mL), and rhEpo (2 units/mL) with or without 10- M A
OGP(10- -14), at 87°C, 6% COg-air. Half the medium was changed once,

after 7 days, without altering its composition, other than restoring
cytokines and OGP(10-14) initial comcentration. After additional seven
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, hematoxyhn-eosm or

silver mpregnatmn of reticulum. Changes in the bhone marrow were

- assessed semiquantitatively on a I to IV score., A score of IV_was used for

cell-rich bone marrow specimens comparable to normal ones; score III

"répresented reduced cellularity ﬁvith‘reduced nuclear density; score II
-specimens exhibited spread lacunae; hematopmetlc cells m score I

- Specimens were exi:remely scanty and/or the bome marrow area was

vastly substituted: by lacunar zones At least 3 equispaced hlstologmal

~ sections per sample were exammed usmg the entire section area. In -

addition, the cell density was autom‘atiéa]ly évaluated using a computer

assisted Leica microscope equipped with Leica.QWin software, as the

ratio between cell counts and bone marrow area. The resulis for each

patient results were expressed as the ratm of mean cell dens1ty in
OGP(10-14) tleated over untreated specimens (’I‘/C ratio). '

, Result s
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a trap-to ensure mninmal distortion of the specinmen (TraoSystem NDfR&ehggs
USA). The specinmens were divided into three,1 cmlong portions. One '
randomy selected portion was used for prelinmnary norphological
assessment Wahsusasai ni ng two fragments were cultured i pcBR0a7hd SSue _
cul ture dishes and conpletely covered by | m of Dexter-like nedium in
the presence of rhSCF (50 ng/nmL), rhGWCSF (10 ng/nL), rhliL-3-(10 ng/nl),

and rhEpo (?&[fkmi és#er%ei wi.t h oJ r\{vitgout 10-8M OGP(10-14), at 37C, 5%
02-air. Haff*%h YEmWa SUCHE g @41 nERITov,f fRAcImenRfy iyeatgilt Wath al tering
i ts conposi O@EP(100L4)eipidaanidiRe gl httatop¥lepiki é@ﬁg )3 4%9ed Ni ti al
concentrati on@(Afte‘tr) apJ{:Iitiénal s_evena_ogaygﬂéi-dr%ggu@t@%re t %&%%}ﬂ%eénarrow
speci mens WEPECimess dlogyithariye padertsdEigs. 555)i The pemiprapkidstivescerd | xed in

nodi fied B5 el ' ' ' id.. buffe d,.sectd ons were
st ai ned wit P\Na% %ﬁ%ﬁi‘"‘%@ﬁaﬁ%ﬁ@? ‘%nz%eggﬁ%@%rp a‘mgfl{fjsv{%’rJ Or(%g“r lé]é n‘gt?fj?‘i‘fﬁc%?
reticul um @Graagisectedt beweeneOGR(IOWAWErated3ods A8taseill gpanhbhati vely on
al to N.scgre. A e qf s used for cell-rich_bone nmarrow specinens
conpar abl e- %%Wﬁ;ﬂ%r@g’?eng\é% FIPPueE Ggistath eplnadinre et celbilag®ar i ty with
reduced nuckBéwedlQBiQd Yati®Cofeall TMIE pRsh r@@@.o@%@ﬁélﬁ%&i&é thgcunae;

y sca

hemat opoietic_cells in score | . specinens were extrene
bone marr owcel eBURRST WASt igcrsetsdt iinuthe- BEH(AGdAktreatede spedimeneast 3

ty and/or -the

~ equi spaced M&g@‘}eggi QQ'T’CS%?{‘@"’%E?F*%}‘%@ %i%ﬁgaﬁx%?g??e%ag%n the entire

section area. In Ition, ensi S auto al uat ed

usi ng a congeacemenssbizned frencadividuadspdpmte (Takiped) Wikd TEi €3i0QN N

,~software, a thed' ratiglﬁgqlet en cell .counts .an‘g(a one ‘{:E”OW area. The -
results for >&5CH 25 PBY SlepaicRmd ANerEG 6UTRIAUgR Wik theprigendf mean cel |

density i n héBEbBinl 4dvelr @ag.ed). OVEdreakibr BahBEloBRe kivdRNard The madt 0) -
Results 48 1 7 JAW?2 03/011313 PCTI |1 A1100700 '
o important serological indicator for the severity of IMF. This correlation
therefore strongly suggests that the effect of OGP(10-14) is 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 erythroid and myeloid cells was apparently unchanged
after culturing with OGP(10—14). - However, a semiquantitative
assessment suggeStegi a 1.5 to 10-fold decrease in the number of
megakaryocytes in specimens obtained from IMF patients. As in the case |
of _6vera11 ‘hematppie.tic'cell_iﬂaxify, such differences wei:e not found in

‘Sa_mple‘s obtained from the non-il\fIF patients.
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‘After 14 days in culture, bone marrow specinmens treated with OGP(f M 35
appear ri ch‘erlj'3%1}%?@% opoietic cell's than OGP(10-14)-free specinmens from
t he sane pati €nts I'gs. 5, 6). The semiquantitative score was
sighificantly .increased in all I M- patients (p<0.05). No differences were
det ect ed bet wepin@aP(10- 14) treated and untraeted specinmens fromnon I M .
patients. The conputer assisted evaluation of cellularity showed a TIC
rati o>1 in all | MUssaglegn ephgopaptideshadnglay mobetiudat weight l0ft200dtel 1,080 nber was

i ncreased in the 10-14) -treat ed speci nENS. reover he TL.C rati o was
statistically si gﬁ?’%‘ﬁﬂf‘sﬁ)‘ﬁ t@m&%‘&g?@e’?ﬁé’%ﬁﬁr@ecﬁgﬁ ?r?é’BL’gP%m

1 ndi V} dual t|oat | entsaleizﬂéalbﬁ?m Zhe gﬂ?tﬁp -Eitoﬁ?sirsﬁhtgpof ?‘?@%ﬁPﬁel(fXS%GM l@'yralnd o

) " Decr eased nomiyateBicl <Gl Bheiy g and nMotTanClycihor GGt |

i ndi cator for the seysijty b‘}f sk -IDTFI‘(E:E,OEr Ql Qﬁaqg re%ﬁ%rtglfﬁgf)eins%gngl y

suggests that the effect of "OG?(10-14) I ighest I'n e severely
af f ect ed pati ent s prapdyatior: ofCanphareracautical ecnpositionatfoorenhfincaly thensity.

PATI ENTTI C RATI Oval ye,.AZ: 0<0.0 .3<0. 01, C5,.7<0. ..003 D8. 1<0. Q00
F118<0. 025 F1. 22@@%&% af %Nggﬂl‘ﬂ%a?eat 1FORePRiEks e h?ea%dqﬁngh‘?ryel oi d
cell s was appar enpeyiphectidhgdd after culturing with OGP(10-14). However, a

sem quantitative assessnment suggested a 1.5 to 10-fold decrease in the
nunber. of negakaryocytes in specinens obtained fromIM patients. As in

the case of wver g reRbRRIpebtiAe dRIVIME Al nblcuBYGReihf SLEEHEES Yy © not .
found in sanples obtained Tromthe non-1 M- patients. : -
' Da comprising the amino acid sequence of any one of the peptides
selected from the group consisting of Tyr-Gly-Phe-Gly-Gly, Tyr-
Giy-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 ‘m_;é of claims 1 and 2, wherein enhancing
mobilization to the peripheral blood leads to increase in the
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 amina acid sequence of any one of. the peptides

selected from the group conmsisting 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 NOsl:-l, 2, 3 and 4, respectively, in the

prepar:atiqn' of a peripheral blood stem cell transplant for-the

treatment of a subject in need thereof,




49 dains: 1. Use -of an- oI [ gopeptl de haV| ng a nol ecul ar wei ght off zamtm,
1,000 Da congggmﬁ he ami no ‘aci d sequence of any one of the pepti des

sel ected fromthe group consisting of Tyr-Ay-Phe-Ay-Ay, Tyr-

dy- Phe-Hi s- Gly, dy-Phe-Ay-Ay and Met-Tyr-Ay-Phe-Ay-dy as denqgted by
SEQ I D NGs: 15. 2, Thean® decofdifpesiclaifl ¥, whbrdil@aidbBEsHeptide e 1ManBes .
“phar maceuti cal ékrg)OSI tLonn for _enhancing-the nobilrzation of nmultilineage
hemat opoi eti c st hilizatipn gk m‘p‘é&’iﬂﬁﬂ%ﬁ‘ Hemgitepnietio stam ccedls tonthe |

ol i gopepti de hav!pgﬂ ﬁ#&?'bf&;ﬂ' ar weight of 200 to 1,000 Da conprising the
am no aci d sequence of any one of the peptides sel ected fromthe group .
consisting of Tyr-dy-Phe-Ady- Gly Tyr- Ay-Phe-H s-Ay, G@y-Phe-Ay-Ay

and Met-Tyr y- enot e by SEQ | D 2, 3 and 4,
respecti vel fG ﬂlﬁ '%eyﬁccﬁé‘;lggl %)n 3t pWﬁF E%m%m?ﬂﬁtﬁﬁ f or
enhanci ng the nedlld dreaD8hpeditivdlkdlld. i neage earl y CD34 positive
hematopoietic stemcells to the peripheral blood. 3. The use according to
anyone of clains | and 2, wherein enhancing nobilization to the peripheral
bl ood | eads+to i tihe f sC ' Lbine early
CD34 positi \'/Ze hggnféas%ggfdgt?% ctBs?em cel Pp d‘ﬁ[}n Uge ?ﬂgn&thg%%%pggge havi ng- a
mol ecul ar wei ght cisdul2idog menltilideege Ben oells nse dgubleepasitiveo CRX34Fkequence  of

any one of the p ides selected fromthe group consisting of
Tyr-GIy Phe-G@y-@Yy, Tyr- Ay-Phe-H s-dy, @y-Phe-Ay-dy and
Met-Tyr-dy-Phe-G@y-Ay as denoted by SEQIDNOs -, 2, 3 and 4,

respectivel t he eparati-on of a per| pher bl ood. st em cel |
transpl ant - gor PH%E aqqogépg.éﬁtangfong of clairag & to 4 W, aelprﬁéifbahgomgég/ WOL01 5.

‘The use accordi g 4 peiltaheptile WACHRY Bhe Foin@lal ISHERIy. Ffe S GC3s
denoted by the amino acid sequence of SEQ ID NO:1.

Q. Use adcording to claims 1 to 4, wherein said oligopeptide is a
pentapeptlde having the formula: Tyr-Gly-Phe- H]s-GIy, as denoted
by the amino acid sequence of SEQ ID NO:2.

10.  Use according to any one of claifns 1 to 4, wherein said oligopeptide
is a 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 1to4, wherein 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 8, in the preparation of a
pharmaceutica.l composition for enhancing the immature cell and

- monocyte recovery.-




- the mobilization of multilineage hematopoietic stemcells to the. §7 JAnN s
peripheral blood. 6. The use according to ctaim5, wherein said o
hemat opoi et i c13103MWOLH| | s are CD34 positive cells. 7. Use according to any
one of claims.2,” 3 and 4, wherein said circulating multilineage stemcells
are doubl e positive CD34/Fl k cells. . 8.. Use according to any one of clains
1 to 4, \/\here?% sa 598F3°§€'[5‘§§Piad’é'°‘?°s°§°lﬁé%§a1p@p’f"i idctheapaengrathen pbenul a:
Tyr - @ y- Phe- G y- Glgharaface 8002t @ehpMitidhe fbd18ctd inggkan S onEQd D NO
1. 9. Use according to clains |I. to 4, wherein sald oligopeptide is a
pent apept i de havi ﬁgetﬁ@f%%ﬁ}ﬁl\wd@yyfomnﬁmi@@ms denoted by the
am no acid sequence of SEQ ID NO 2. 10. Use according to any one of clains
| to 4, wherein said oligopeptide is a hexapeptide having the forml a:
Ac- Met - Tyr - GlIA.Phdi€dl of €3 yligopaptidehavig; hlie heind HcRDsefietes 86HRP SR 0f SEQ

ID NO4. 11. Us di 0 ne _of clains_1 to 4, wherein said

ol i gopepti de i g 3’ fgﬁ’rﬁg;ﬁh@a@%&&'n&ﬁ Yflljﬁ%ﬂll%G%G ﬁlpf@l@YGlg, as

denoted by the amnAOMRETYrEAYPHRCGIYOGISES deHolid By sjﬁ'ﬁ IHSRACEO ’d.jang to
P

any one of claims 1 to 3, in the preparation of a maceut I ¢a
~ conposition for edRdnd FgSPesEVeimainyrtdec Prepanationnofiosy pbarmacatgioal | |

'133611W0 01 13. or di any of claims 1,.t0 4, in,t
preparation of auégﬁgggﬁgi%gu??cgﬁhco St Li gﬁféf@‘r’e SPJP%%FFUQ?yOﬁ r@S@‘ési ng any
one of the BFU EpasudiveibeMatepaietyc Stermeally inm sitbjédCibheed fhedse of an .
ol i gopepti de having the ami no acid sequence of any one of
Tyr-dy-Phe-Ay-Ay, Tyr-Ay-Phe-Hs-dy, dy-Phe-Ay-dy and-
- Met-Tyr- G y- Rise- Cie Ws¥ adordiigab@thiRy 1 85N 1GD 34 psitive cells are
: double positive CD34/Flk2 cells. ' - o

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, in the preparation of a pharﬁlaceutical
composition for treating subjects suffering from ‘a

myeloproliferative disorder.

17.  Use according to clann 16, wherein said myeloproliferative
disorder is idiopathic myelofibrosis (IMF).

18. Use accordiiig 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. Use of an oligopeptide having the amino acid sequence. of aﬁy .dhe
~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 respect;ively, for in vitro andlor ex vivo selectively




and 4 'respect ively, in the prepar ation of a phar maceutical  conposj fiJm figs

enhanci ng ‘thﬁﬁ-}%w&nhve proliferation of CD34 positive hematopoietic stem
cells in a s need thereof. 15. The use according to claim 14,

wherein said CD34 positive cells are double posi tive CD34/Fl k2 cells, 16.

Use of an ol i gopepti ] }:00 L se e of an ne of
Tyr-G y-Phe-dy- ?%%%ﬁ@gtggmyﬁﬁgyo é&i’n 699
Met - Tyr - G y- Phe- Ghy-itbod seenpllenot ed by SEQ ID NGs: 1, 2, 3 and 4

‘respectively, in-the preparation of a pharmaceutical conposition for
treating subjects suffering . froma nyeloproliferative di sor der . 17. Use

accor di ng t @oc! aisel Giccoddie mwl Whdbir] ot | BfooddIARIHET

i di opat hi c nyel ofibrosis (I M- . according to any é’of cIalms 16
. and 17, wherei @a%%a&anwﬁé@lﬂ cal conposition "nereases the nunber of
overal | bone marrow cel lularity in a subject suffering fromIM-. 19. Use
of an ol i gopeptide having the am no acid sequence of. any one of .

- Tyr-G y- Phe28 y- Usy aciyrdin@ (o tlaim H0; whereinGaid BrodGample Yis aaﬁﬂman

Met-Tyr-d y- Phe- s denoted by SEQ ID NGs:1, 2, 3 and
respectively, ﬁ‘%ﬁse%lpeo and/ or ex vivo selectively 7 JAW?2 13361/V\D’4I

mai nt ai ni ng and/ or expand| ng CD34 positive stemcell population in a blood
- sanpl e. é}s ccordl to claim19, wherein said blood sanple . is
manmal i an bp od é?nﬂ"@“ ; tqskeinge 20 whergin gaid blood 2@mplhamiginagai d bl ood

sanpl e IS a huMagombh GRenSaHIRherR: frbfie oR SAELALRE L0 aghBald Poghl Lo 1

-+ said blood sanple originates fronma namal ering ceptible
‘to decreased bl o@dlcocmts counts.

23. Use according to claim- 22, wherein said decreased blood counts are
caused by chemotherapy, irradiation therapy, or bone marrow
transplantatmn therapy. '

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

comprises at least one cytokine.

- 25.  Use according to claim.24, wherein said eytokine is selected from
the group consisting of TPO (Thrombopoietin), ~EPO
(Erythropozetm) 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, ILG IL-7, IL-8,
IL-9, IL-10, IL-12, LIF (Leukem1a inhibitory factor) and KL (Kit
hgand)

26. A method for enhancmg the mobilization of multﬂmeage 3
hematopmetm stem cells to penpheral blood, comprising the step of
administering to a subject in needothereof, an effective amount of

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




23. Use according to claim 22, wherein said decreased bl ood count s§ arsan zp;
.caused by chenot herapy, irradiation therapy, or bone marrow

transpl ant at i bi36i/EO&dy. 24. Use according to claim 23, wherein said
conposition further conprises at |east one cytokine. 25. Use according to

claim24, wherein said, cyf.okjne is selected from the group consisting of
TPO ( Thr onbopoi et ié;ﬁ?gﬁ’gly“(‘k}ﬂfym@;‘bféﬁ}#ﬁmw} 6 Phrrlelrdplyaaed Metony
stinulating fact oryr.GiVeheley-@gn %M&t@anwzswiﬂgﬁghﬁ zﬁsfﬁgd 4 .

(Granul ocyte CSF), IL-‘1§|nterIeuIdn-1), | L-

C1L-7, 1L-8, |L-9,reppectiyely, ar1of a| plFariarakiedlacimmprisiii¢ro cympasiior ¥hand KL
(Kit- ligand). 26. ret hod for enhancing the nobilization of nmultilineage
henmat opoi etic stemcel’'l s to peripheral blood, conprising the 'step of
adm nistering to a subject in need thereof, an effective anount of an

ol i gopept i deé@\/i ng the am no acid se&tience of any one of Tyr 1 7 JAN 2
13361/ WO 01 - PHE-pih 9900731913@%/-0 B’ (465 vopareingspidpisseng ¢ellsi yre and Met -

Tyr-Gy-phe- G y- CorRaidtaRe befly DDFRGR Niimlcal@, 3 and 4 respectively,
or of a pharmaceutical conposition conprising the same. 27. A nethod
according to claim 26, wherein said stemcells are nultilineage early CD34

positive ste el l,s. t hod. .for enha nt_of, t he nunber of
circul ating rﬂrﬁil tili ﬁ%egg%ﬁeg)ﬁl Se"%ﬂg et t‘i%gtnnrgt SRR s?p(,cb‘ffﬂ'ialté‘i‘%g t he
step of admi ni st enultijineage earlpjGida4 pasitieestehhedlBo tomprishipl theldiye opnount  of

an ol i gopeptide having.the anmi no acid.sequenge of any_one of Tyr-
Gy-Phe-Ay-Qy, ?é-F“%‘ TG 1R SUBsF 1&3”&?3&5%@-9@ gifegitreppount of
Tyr-Q y-Phe-Qy- Cay cﬂfgoﬁ@ﬁ'ﬁ&@ﬁa@%giﬁ@a‘nﬁnﬁl_%idl?eﬁqgmnée aﬁgnﬂ onb ©FRGE! ! vely,

or of a pharnmaceutical conposition conprisin
, . 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 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.

50. The method according to claim 28, wherein said subject suffers
from any ome 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 Iymphomas,

leukemias, Hodgkin's diseases and myeloproliferative disorders.

| 32.  The 'methqd according to claim 28, wherein said 'circﬁlating
multilineage stem cells are double positive CD34/F1k?2 cells.




same. 29. The nethod according to claim28, wherein said subject ifiyzruatngs
thereof is alﬁ?y‘ﬁ% receiving irradiatt on or chenotherapy. 30_ The net h%)ﬂg‘J
- accordi ng toclai }3 wherein said subject-suffers fromany one of
hemat ol ogi cal -disorders, solid tunors, inmunological disorders and
apl astic anegg. a. ] : di cl aim 30,. wherein_said
henat ol ogi Cgﬂ dif%}%%???&?&g%?%g?%%c%%é %lée GHBthst of Anysone, gt 539
| ynphomas, | euk&HEE anddgEMMscalome dnesingnanify ¢CFDH O bbhriatigy endli sor ders.
32. The net hod ag{;eorgfng t.0. g%_ai m 28, V\/gerei_n said circulating
mul tilineage stefréelt S“BIBISUBINE &0 Shblege inrmpedrihereefe ans effeqtive t 20
13361/ WO 01 33. Amvahboed ahaligepbmnds | (e £ASINGi ere. of any one
of the BFU-E and GEMM cql on gs)?oﬁin' nggt%gft@% @ﬁ“?&é%%%?%g@ o step of
admi ni stering to%%ee %@iy-Pﬁe@@d}bfh@mGﬂy-P -Ris@yt (e PharBlynGlyof an
ol i gopepti de havij gggpﬁnn THRRPRG IS f . an n )
Tyr-d y-Fhe-d y- %JM,HTyr -3 &pgﬂg(ﬂy?l%uf;&&%%$ﬁ)gy@§@&&0§ﬁd 2, 8

Met - Tyr - G y- Phe- @J‘ldeypwi\’dbnm@d aphdiiaceibkcolpoditioch cdifriding
respectively, ory %fsa%}éahar maceutical conposition conprising the sanme. 34.
The net hod according 16 claim33, wherein said subject in need thereof is

a patient receiving irradiation or chenotherapy. 35. The nethod accordi ng

to claim33 vm'e;hgi n sgi subject suffers fromany one of henatol ogical
di sorders, 881 d ptimthod acearding bgiclaim 3.swherein saiti sabjeat ik meeden a. 36.

The met hod accorﬂb%fﬁgaghahmﬁéei‘)%f F{‘,&#ﬁﬁ%g’:gﬁg‘?‘é@}l?& ical disorder is

sel ected fromthe group consisting onas, Xs, Hodgki n' s
di seases and nyel oproliferative disorders. 37. A nethod for enhancing the
nunber of agy ong 0 FU-E. an Aol gny formng units (CFU)
conpr i si ng ge%pos%g;nsetatuﬂ(gd ?{é:ﬁrsﬁmg go cimg, wherein said subject suffers
_ m any one of hematological disorders, solid tumors,

immunological disorders and aplastic ane.mia.

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

~ leukemias, Hodgkin’s diseases and myeloprq]ifefative disorders.

37. A method for enhancing the number of any one of the BFU-E and
GEMM colony furmin'gr units (CFU) comprising éxposing 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 comp’ris'in.g'said
oligopeptide as an effective ingredient. |

38. A _method of treating a subject sufferixig from a myeloprolliféra'ti#e
| disorder, comprising administefingr to said subject -a
 therapeutically effective amount of an oligopept:ide having the

amino acid sequence of any one of Tyr-Gly-Phe-Gly-Gly, Tyr-Gly—




to an effective amount of an oligopeptide conprising the amnino acijJAi\B 2085
sequence Tyr-h%gy Phe Gly Ay, Tyr-Ay-Phe-H s-Ay, dy-Phe- dy- dy and
Met - Tyr-Ad y-P @ty as denoted by SEQID NGs:1, . 2, 3.and 4
respectively, or of a conp05|t|on conprising said ollgopeptlde as an

ef fective ingredi 8 d of treating a subject suffering froma
nyel oproliferati vgﬁiﬁ @g?r @B‘E’%@r@Yr@Yamdn%@ﬂéTYhﬁjly-Phsﬂl& -Glybjasct
t herapeutically ef&e@@géd/q,yalm}@tupf%gg lol ég%pgﬂhgq%%%v% 5[2%6 ‘%mﬂ?)(')oim d

sequence of any one of Tyr-Ady-Ph ay, “Tyr- ™

Phe-Hi s-dy, dy- thvw@fymm&smﬁwhg@wmaﬁﬂe@em@%ngﬂaﬁgﬁ@d by SEQ
ID NGs:'1, 2, 3 and 4 respectively or of a conposition conprising said
ol i gopept i de as an effective i ngredi ent. 39. The method according to claim

35, wherein s39.d mzelmerwméceﬁmnyammﬁ%d% rSinl Librosis
(I'vF). 40. A neth r enhancing the proli fereat |no%1%%%{1£ﬁ%t0g}lpe§a9t I'c CD34

positive cell ste §9é ¢rsis ddiopathie mye poesingMB).d cells to an effective
amount of an oligopeptide having the am no acid sequence of -any one of

Tyr-dy-Phe-Gy-Qy, Ir-Ay-Phe-H s-dy, Gy-Phe- Ay-Gy and
Met - Tyr - G y- Bfe- G‘&yn@tlsmh@rdemimamm@yhﬁlﬁ@ﬂi@ram oft hedatdpdifde £D34

respectlvely o] si.tion rising said _oligopeptide as an ‘
effective i ngredlg Ell‘%v rQiP Fr%‘PhB%ﬁﬁ‘ %%P%’églwoﬁlqg}ﬁ@ﬁégﬁeﬂg tchemunber of
hemat opoi eti c Clﬁﬁfeqnmldmmmmah ﬁg@ﬁéﬁ&&é Bavin@RE aBdifg abidtse IueB%Of

.adm-ni stering tojﬁ subj ereof, an effective ano

ec n need t
ol i gopeptide hav¥ny™ H}ée 'ﬂ% -GlyiBhes@lynehs dyatGlrBhedls 6y, Gly-Phe-

BTy Gy phe. 8"*‘5” O Y e En e el e dehdadby o,
respectively, or Sal 2p|3amda¢eeﬁpecwelypdimﬁﬁa EbRPosiBRosiph ik gaigame. 42.
The nethod accor qiﬂk%p&;?tl&ng 8{]].% egtn?el ianlgrrrgdlgg and 41 V\Iher ein said

41. A method for selectively mcreasmg the number of hematopoietic
CD34 p031t1ve cell stem cells compriging the step of administering
to a subject in need thereof, an effective amount of an oligopeptide
havipg the amino acid sequence of any one of 'I'}rr-Gly~Phe;Gly-G1$r,
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 respectlvely orof a

pharmaceutical composition compnsmg the same.

42. The metho_d 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, wherem said subject is a patient

receiving irradiation or chemotherapy

44.  The method according to cla_im 41, wherein said subj'ect suffers
from any one of hematological 'disorders, solid tumors,

immunological disorders and aplastic anemia.




CD34 positive cell is a double positive CD34/FIk2 cell. 43. The ryhird g5

- according to claimd41l, wherein said subject is a patient receiving

i rradi ation B36UVE@HE her apy. 44. The nethod according to claima4l, wherein
sai d subject suffers fromany one of henatol ogical disorders, solid .
~tunors, inmmunol ogi cal disorders and aplastic anema. :1.7 JA 2= .
13361/ WD ol 45. The nmet hod according to claim44, wherein said o
hemat ol ogi cals. dinsRr gRkndd from the group consisting of |ynphonas,
| eukeni as, Hodgkin's di seagggrgﬁife%/e({l%&p _rf"@?%i?f%éau’i Serdplogicad. A
met hod for in vidissrdeninrsedocted \foomBily irebs Goasdtiak S%Hy?lﬂlg,'rhg aStemcell
popul ation in a % d .gagﬁllf conmpri sing isolating peripher ood cells
from said bl ood sa"%%f%‘, S, a0 qekin’s disspsescandymyglenraliferativiel disenderessi ng t he
CD34 antigen, cluttering the enriched bloeod progenitor cells under

sui t-abl e coggdi ti r i.ng. saiqd,cells with an oligopeptide having the
amno acid EQQUe%Qge%I*Ode%%&n g’fféo Bf‘g‘f’?jte‘-‘@‘@?-lpﬁéltgﬂ}nﬁay, or expanding

Tyr-Qd y- Phe- Hi s- Glew delly pBpalationyifd ¥ BREd Ngém%—?é;cgﬁ\fmgﬁeg S‘%%%és i

denoted by SEQ ID .NOs:1,.2, 3 and 4 respectiV i tion
conprising sai &%Fﬁw%ﬁé&é?@e% drrraf aid thloed isagrmeli entichiigH BELASS

o 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 seguence of

any one of Tyr-Gly:-Phe-Gly-Gly, Tyr-Gly-Phe-His-Gly, Gly-Pjne-
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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