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Biologically active peptides that are derived fromor are simlar to

sequences | L,ggl with the Nntermnus of the [err]Sl fraction of mlk
casein. These peptides are capable of stinulating and enhanBfRELAAHRA%
response, protecting against viral infection, nornalizing serum

chol esterol levels, and stimulating hemht opoi esis. The casein-derived

pepti des ar eWEMQmmsmnﬁsmﬂMEmme
pat hol ogi es, hyperchol esterol em a, hematol ogi cal disorders and_
viral -rel at ed di seases.

FIELD OF THE INVENTION:

The present invention relates to biologically active peptides that are

5  derived from or are similar to sequences identical with the N-terminus of the
‘S1 fraction of milk casein. These peptides are capable of stin_lulating and
enhancing immune response, protecting against viral infection, normalizing
serum cholesterol levels, and stimulating hematopoiesis. The casein-derived
_peptides are non-toxic and can be used to treat and prevent immune

10 pathologies, hypercholestero-lemia, hematological disorders and viral-related

diseases.

BACKGROUND OF THE INVENTION

Bioactive molecules from nutrients:

15 In addition to the nuiritional value of many foods, certain fractions and
products of digestive pathways possess the ability to influence physiological
'.prqces_ses. Some of these “extranutritional” constituenis are present in their
active form in the whole nutriment, such as the immunoglobulins in mother’s
milk and colostrums, phytoestrogens found in soy—Based foods, polyphenolic
20  antioxidants from fruits and vitamins. Others are encrypted within nutrient
molecules, and are released in an active form during digestion or food
processing, for example antihypertensive peptides from lactoglobin [Kitts, D.
D. (1999), Can.]J, Physiol. Pharmacol. 72:4; 423-434].
Biological activity in milk proteins:
25 Casein, the predominant milk protein, has been traditionally defined as
' composed of three fractions, o, B and v, accordmg to their electrophoretlc
moblhty [N I Hipp, ef al. (1952), Dairy Sei, 35:272]. Today casein is.
defined according to the amino acid sequences of each of the subgroups aS1,

oS82, B and x [W. N. Engel et al. (1984), J. Dairy Sci. 67: 1599].
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" Immune modulating activity has also been observed in casein peptides.
Coste ef al: (1992, Immun. Lett. 33: 41-46) observed enhancement of rat
lymphocyte proliferation following treatment with a peptide derived from the

15 C-terminus of f§ casein. However, none of these studies have determined the
specific sequences in these casein peptides which confer their .
“extraputritional” properties.

Hematopoiesis in cancer therapy:
Following  high-dose = chemotherapy, especially  following

20  myeloablative doses of chemoradiotherapy supported by autologous bone
marrow or peripheral blood stem cell transplantation (ASCT) or allogeneic
‘bone “Marrow 't.,ransplantation {BMT), patients are at high risk due to
-.pancyfopenia. Granulocytopenia may lead to development of serious,
occasionally fatal infectious complications from common bacterial, viral,

25 fungal and parasitic agents in the immediate post transplant - period.

- Similarly, thrombocytopenia ﬁcqueﬁtly results in bleediﬁg tende'ncy and
occasionally, in long lasting. platelet dependence. 'Whenever resistance o
platelets develops, bleeding cpiSodcs can be life threatening and hemofrhagic
complications are frequently lct_hal. The risk due to granulocytopenia can be

30 partiaﬁy overcome by sqppofﬁ\fe nieasures' and most‘ éffécﬁvely bjr_
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okKifes, no progress has been made in the freatment of thrombocytopenia.

15 Following high dose chemotherapy and especially following ASCT, patients

are at risk for thrombocytopenia which may last for many months even up to

3 years and some thromboctyopenic patients may never recover. Many

patients previously treated with multiple blood products become platelet

resistant and hence thrombocytopenia may be_: impossible to overcome, even

20 transiently, despite intensive and frequent platelet transfusions from a single

donor. Resistance to platelets and protracted thrombocytopenia represént a
CONNMON cause of deé;th at ASCT centers worldwide.

Currently, several new recombinant cytokines such as recombinant

human inteflenkin-3 (hIL3) and recombinant human interleukin-6 (hIL6)

25 are ‘being  ivestigated ‘as  potential agents for enhanciii_g

mégakatl'yocytc‘qpoiesis and platelet reconstitution. Unfortunately, preliminary

:clinjcal trials showed tha}_ alfhough rhIL3 and thil.6 may cnhaﬁce piatelet

reconstitution, such effects are 'by no means dramatic and may take

consid_erable time,
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enhance platelet reconstitution, such effects are by no means dranmatic and
may take tenciodglelsl aminoreacid fOguehes @DAle oSl fraction of casein was

determined by J. C. Mercier ef al. (1971) (Bur. J. Biochem. 23:41). The

15 ' genomic and coding sequences of bovine aS1 fraction of casein have also
been cloned and sequenced employing recombinant DNA techniques [D.
Koczan, et al. (1991), Nucl. Acids Res. 19(20): 5591; McKnight, R A, et
al(1989), J. Dairy Sci. 72:2464-73]. Proteolytic cleavage and identification
of N-terminal fragments from the oSl fraction of casein has been

20 :dchmented [3. C. Mercier, et al. (1970), Eur. J. Biochem. 16:439; P. L. H.
'lMcchcnéy et al. (1993), J. Dairy Res., 60:401], as has the intestinal
abso"r_pﬁon and appearance of this fragment in mammalian plasma following
'ingestion of Wﬁole milk proteins [Fiat, AM.,, et al (1998) Biochimie,

~’z30.(2):2155-65]. Meisel, H. and Bockelmann, W. [(1999), Antonie Van

25  ‘Leeuwenhoek, 76:207—15] detected amino ‘acid sequences of

' Munopepﬁdw, casokinins and casomorphins in peptides liberated by lactic
.a;':id?bac’_téria digests .of-or. and P casein fractions. Of particular -intérest is the
-anti-aggregating and thrombolytic activity demonstrated for C-terminal
portions of the o- and x-casein fractions - [Chabance, B. er al. (1997),
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OéLl casein in the manufacture of a pharmaceutical composition for preventing or
treating a viral disease.

In another aspect of the present invention there is provided the use of a
therapeutically effective amount of a peptide derived from an N terminus portion
of aS1 casein in the manufacture of a pharmaceutical comﬁosition for preventing
20  viral infection.

| In another aspect of the present invention there is provided the use of a

therapeutically effective amount of a peptide derived from an N terminus portion
of aS1 casein in the manufacture of a pharmaceutical composition for inducing
hematopoiesis. |
25 In another aspect of the present invention there is provided the use of a
therapeutically effective amount of a peptide derived from an N terminus portion of
aS1 casein in the manufacture of a pharmaceutical composition for inducing
hematopoietic stem cells proliferation.
In another aspect of the present invention there is provided the use of a
30  therapeutically effective amount of a peptide derived from an N terminus portion of
aS1 casein in the manufacture of a pharmaceutical composition for inducing

hematopoietic stem cells proliferation and differentiation.
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Sci. 76(1):301-310]. Previous studies docunented potential bioactive
peptides encrypted in the NNterm nal aSl am no acid sequence, but no
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portion of S1 casein in the manufacture of a pharnaceutical conposition
for i nducilr?ﬁﬁo%orpﬁf%ﬁbi etic stemcells proliferation. In another aspect of

the present invenNindiRert 4peér biSther s dndditiod ther@f is provided RS ABSWFiacal | y
effective anount of a gep_tlde derived froman N termnus portion of aSl
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thrombocytopoiesis.

In another aspect of the present invention there is provided the use of a
therapeutically effective amount of a peptide derived from an N terminus portion
of aS1 casein in the manufacture of a pharmaceutical composition for preventing or

20  treating thrombocytopenia.

In another aspect of the present invention there is provided the use of a
therapeutically effective amount of a peptide derived from an N terminus portion
of aS1 casein in the manufacture of a phammaceutical composition for preventing or
treating pancytopenia. |

25 In another aspect of the present invention there is provided the use of a
therapeutically effective amount of a peptide derived from an N términus portion
of aS1 casein in the manufacture of a pharmaceutical composition for preventing or
treating granulocytopenia.

In another aspect of the present invention there is provided the use of a

30 therapeutically effective amount of a peptide derived from an N terminus portion

of aS1 casein in the manufacture of a pharmaceutical composition for preventing or

treating hyperlipidemia.
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15 of &Sl casein in the manufacture of a pharmaceutical composition for preventing or

treating AIDS.

In another aspect of the present invention there is provided the use of a
therapeutically effective amount of a peptide derived from an N terminus portion
of aS1 casein in the manufacture of a pharmaceutical composition for preventing or

20  ftreating infection by HIV.

In another aspect of the present invention there is provided the use of a
therapeutically effective amount of a peptide derived from an N terminus portion
of aS1 casein in the manufacture of a pharmaceutical composition for preventing or
treating conditions associated V\}ith myeloablative doses of chemoradiotherapy

25  supported by autologous bone marrow or peripheral blood stem cell transplantation
(ASCT) or allogeneic bone marrow transplantation (BMT). |

In one embodiment of said uses disclosed above, the peptide may be a
fragment derived by fragmentation of aS1 casein.

In another embodiment of said uses disclosed above, the peptide may be a

30  synthetic peptide. .
In yet another embodiment of said uses disclosed above, the peptide may have

" a sequence as set forth in one of SEQ ID NOs: 1-19.
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derived froman N term nus portion of aS 1 casein in the manufacture of a
phar maceut i cal Fedhsesiordingiofapotherdiscdosed agbedimehtthat isigowaati fkene

associ ated.w t h .nyel oabl gtive doses of chenoradiotherapy 25 supported by

aut ol ou®t gHfKe i AnfeeHpph dhey| mpihedd cempristigidndministpingitat aon
of sai o uERICAPENFSES MFpRticRtl HRRTG mdipt Y dpontdedivedigamed by
fragment agh Riepfnifnd ﬂorﬁ% %!fgr.‘Si casein. '
' Further according to 3}ct another disclosed embodiment there is provicied a method
~of inducing hematopoicsis, the method comprising administering to a subjeci
15 in'need a therapeutically éﬁ:‘éctive amount of a peptide derived .ﬁom an N
terminus portion of aS1 casein. |
Further according- to a still further disclosed embodiment there IS provided a m.ethod
.of inducing hematopoietic stem cells Vp‘rdliferat.iqn,.ﬂlc method comprising
égd:ministéring to a subject in need a tlwmp;auti@ﬂyg effective amount of ‘-a

.20 peptide derived froman N terminus portion of aS1 casein.



I n anot her enbodi ment of said uses disclosed above, the pdpPstaecr@@P4be a
30 synthetic peptide. In yet another enbodi nent of said uses discl osed
above, the peptide may have a sequence as set forth in one of SEQ I D NGs:
1-19. 1 Cctober 2004 5c According to one disclosed enbodi nent there is
provi ded a method of preventing or treating an autoi nmune di sease, the
met hod - WEh§H642¥ng administering to a subject in need a poEmEm@otdgcal |y
effective amount of a peptide derived froman N term nus portion of aS 1
casein S Further according to another -¢i scl osed enbodi nent there is

provided a met fither addordi 6 BRbhBiiostd Gbbdihert et RlprsliddhinGempfie et hod

conprising admnistering to, a subject In need a thérapeutically effective
anount of ofi ipdyting chedeatopeidtic stom aell\prefiferation padt didferehtiafonl ®asei n. .
Further according to_another_ disclosed enbodi ment there is provided a

met hod i B5hog comprising admimistering clot aosubjenie inendeud ac trqrepsitivglly

adm ni ster| .to a subject: i.n need a therapeutically effective anount of
"a pepti deehg&il\’ﬁ'ewféhm@@ derived Jeem o N rlemgnus postion. ofFaSi her
accordj ng ﬁiilliet anot her di scl osed enbodi nent there is provided a net hod

of i nduci ﬁég ‘mat opoi esi s, the method conprising administering to a subject

15 in deed ' . ' . : i.de .deri,ved f
10 deed @ L BahaPeULEal) Yuhh LG ARty B RNy A, | o 2"

N terminus portion o racecor

di scl osedofmﬁﬁ;;,gﬂiegggﬁygcﬁ ' 5 'fﬂﬂﬂﬁﬁﬂgﬁﬂ opoi etic
stemcells proliferafion, . ?ﬁgfﬁgfg%n%c%?%ﬁg%g m ni sterlggﬁI 0 a

subj ect i subjeetdinanddies dpsrapetivally effdctivel atrounboNi g@fmac deHvegFde derived
groin as Ntermnus portion of aS 1 casein: 1 Cctober 2004 WD 01/54234

PCT/ | LO1/ en N &rtint& potion ofae®t dasein.t o anot her di scl osed enbodi-ment t-here
is provided a nethod of inducing hematopoietic stemcells proljferation and
di ff el®nti at i ofurther aecording thadudhardisclosedgenzidinpdnt there ingroviled asmgifiodct i n need

a therapeyt lit(fcﬁllclityg erythropoiesis, the method comprising administering to a subject
in need a therapeutically cﬂ'ec_:tive_ émouﬂt of a peptide derived from an N
tenminus portion of oS1 casein. |

Further according to a still further disclosed embodiment there is provided a method |
15 of inducing leukocytopoiesis, the method comprising administeriiig to a

‘'subject in need a.therapeutically effective amount of a peptide derived from

an N terminus portion of «S1 casein.
Further according to another disclosed embodiment there is provided a method
of inducing thrombocytopoiesis, the method comprising.aduﬁnister_ing fo a.
20  subject in need a therapeutically effective amount of a peptide derived: from
anN tetminus portion of aSl casein.

_ Further according to another disclosed embodiment there is provided a method
of proventing or freating thrombocytopenia, the method comprisinig -
adrmnistermg to a sthect in need a thcrapeﬁ_ticaﬂy effective amount of a

25 peptide derived from an N terminus portion of o1 casein.
Fur!her acco£djné to yet another disclosed embodiment there is provided a method A
of préventing or treating pancytopenia, the method comprising administering
to a subject in need a 'thcmpeutica]ly effective amount of a i)epﬁdé denived

from an N terminﬁs portion of oS1 casein.



effective amount of a peptide derived froman N term nus pdPetplsi 28f4a. S |

5 casein. Further according to still another disclosed enbodinent there is
provided a nmethod of inducing negakaryocytopoiesis, the nethod conprising
adm nistering to a subject in need a therapeutically effective amount of a
peptide derived.from an N terminus portion of vaS 1 casein. 10 Furt her
accor di ng"PP184334r t her di scl osed enbodi nent there is provik¥Miaveevhod of

i nduci ng erythropoi esis, the nethod conprising adm nistering to a subject
in need a therapeutically effective ampunt of a peptide derived froman N

termnus porti %nﬁéraeeo?d;ﬁgmmer dlgélﬁéeﬁ%hbﬁﬁiﬁ%hp&x&g id oﬁdgiéinbmw“ her

di scl osed enbodi ment theré is provided a method uci ng

| eukocyt opbi peéventinhe oret bemingo npranalgtebiia)i Stherlxﬁ@hbd omhiigig- i n need
a. therapeutically effective anount -of a peptide derived from an N

term nus péminisierin wSalsubjentiin. needr 2 Hberapeutieallyn gffieotive anamt tifsal osed
enbodi nent there is OVI ded a nethod _of inducing, thronbocytopoiesis, the
" method coRpPH4S deri %Ntﬁgntmlsawrlzgn@@msé&asm need a therapeuti cal | y

ffect] tide . d Nt t f S1
casei r? 25 Furt erg‘é‘ceﬁf@gthg%%%@ﬁ%@%%ﬂﬁg%%%%? Rt

i ded g t t. N t hod
Domor o1 ngf aprefthedl , B YRRARS Al ipRehR, IEC T BRIKOEP RO BE 1 oo

t of '
Further ac U5/, B GBI &

Further according to yet ahother disclos vi ded a

et hod  opepridy dativabiom AN tefBiRBPationofos ¢dieinret hod conpri sing
adm nistering to a subject in needa therapeutically effective anount of a

pepti de deri vedfurthenacaordhigtte a firthes dipcoded embofimenthhére tgrevided Am@bodber 2004
WO 01/ 64234 PCT/11L01/00198 7 Further accord| ng to anot her discl osed
enbodi®renP pr@mhngqsmd:hg astarpmin, dhe gy comprising administoring

granul OC% 1 esrll Jccttuqenergst h%j Cormlcaﬁy e%fectwc amount of a peptide derived

from an N terminus portion of aS1 casein.
Further according to another disclosed embodiment there is pr0v1ded a method
of preventing or tréating _g,lucosuria, the method comprising administering to

15 asubjectin need a therapeutically effective amount of a peptide derived from
an N terminus portion of aS1 casein. _ _

Further according fo another disclosed embodiment there is provided a method
of preventing or treating diabetes, the method comprising administering to a
subject in need a therapeutically effective amount of a peptide derived from

20 2an N terminus portion of aS1 casein.

‘ Further according to yet another disclosed embodlment there is provided a method
Bf preventmg or treaimg AIDS, the method comprising. admlmstenng to'a
-subjcct in ne¢d a therapeuilcally ‘effective amount of a peptide derived- from

- anN terminus portion of aS1 cascm. '
g5 - Further according to another disclosed 'embodimeﬁt there is p;ovideci amethod ~ |
of preventing or {reating iafection by HIV, the method comprising
administering {o a subject in need a therapeutically effective -amount of a

peptide derived from an N ferminus portion of aS1 casein.



administering to a subject in need a therapeutically effedtP¢ebaRfht of a
peptide derived froman N term nus portion of aS | casein. 5 Further
according to still another disclosed enbodi nent there is provided a nethod
of preventing or treating hyperlipidema, the nmethod conpri sing

adm ni steé}&&é%g?‘a subject in need a therapeutically effective anpunt of a
pepti de der “t*om an N term nus portion of aS 1 casei n.PGUILHEP193
according to a further disclosed enbodinment there is provided a nethod 10
of preventing or treating chol esterems$a, the nethod conprising

admi ni stering Fufhe acukinpab yétandike distlodcd emdpditibhtClakd i pRVIdeLs ink@o@mount of a
peptide derived froman N term nus portion of aS 1 casein. Further

accor di ngof preventingronitreating eonditibnsi asweiated avith imyqboablitiee daseebfiod of -
preventing, or tre%gi ng glucosurja, the nethod conprising adm nistering to
15 a subj Eetmprdiibarapy; sepngsiad: by apwiplegauscbpne mawom ot paripbenal de

anothor PR, s P aBtios O TY, e cAldarReibcbont BasRBh i ng o
neea ot naragnaniBion (MFE BE oSBT Nor i Al Riblefog O BuBies Y 20 an'

term nus Aeéd i0tethpamichlly asiPdtiveUahbant dFCH pphde LRt Faph NE{ pdli scl osed

enbodi nent there is provided a nmethod of préventing or treating All)S,

t he met hoteraxinps portiog ofed®l Gaseering to a .subject in need a
therapeutically effective -anount of a peptide derived froman N term nus
portion of aSlFudheeiarcordinghty thecpraienky inventiont Hherediis chasddeddodi ment
there is provided a method _of preventing or -treating infection by' T, the
met hod coRpAERGeYticald rompasHiam Jor oprevenispg cor irgatinge @t awteinumapeut i cal | y

effect|ve,amount, of a pept.ide derived froman N termnus portjon of aS 1
casei # 14156735, She ?EW%%T%WW EPEPTISHEe 84S g adtyetmeredierior di ng to
yet anot hgr _dj ose di nent.;t here i s praovide t hod of preventing
or treati ﬁgpg%ﬁ(z‘%tﬁf%ﬁlgia mia N \%mﬂnﬁi/ BRal Vésggg@.gm%fan& a
chemradiﬁhﬁwﬁw%&ﬁwcﬁwl ogous bone marrow or peri pheral

Further according to the. present invention there .is provided a

.pharmaceutical composition for preventing or treating a viral disease, the
15 pharmaceutical .composition comprising, as an acﬁve'ingr_edient, a peptide
derived from an N terminus portion of ©S1 casein and a pharméceuﬁcally
acceptable carrier.
Further according to the present inverition there is provided a
iiharmaceutical composition for preventing viral infection, the
20 _phaﬁnaceutical_compbsit_ion comptising, as an active ingredient, a peptide
. “derived from an N ferminus portion of «S1 casein and a pharmaceutically
-,iaécf__:ptable carrier. A . _'
Further according to ﬂlc pt&_dcﬁt invention there is provided a
.pﬁa:mac_euticgl composition for inducing hematopoiesis, the pharmaceutical
e -'mihposiﬁbn comprising, ‘as an active ingredient, a pﬁpﬁdé derwed from an N -_
terminus portion of aSi case‘in and a pha;ma'cel'_ltiéhlly aoccpta't.;"lepa_nief.
Further aceo'rdir_l‘g .io the '.pr_escﬁt_: invention “there is pr'ovidé_d a
-.phan;fnaceutical composition for inducing h_einatopoigt‘id stem- -(;e}lé

.pr_diifc;a_tiop, the pha_rmaceltfical composition comprising, as an active



bl ood stemcell transplantation (ASCI) or allogeneic bone lfa¢tplsy2004
transplantation- (BMI), the nmethod conprising admnistering to a subject in
need a thq&,@qg@%}gal |y effective amount of a peptide derived froman N
term nus port f ccS | casein. Further according to theF$T8%8}p0198
I nvention there is provided a pharnmaceutical conposition for preventing or
treating an autoi nmune io0 disease, the& pharmaceutical conposition
conpr i si ngingeadient, agicptide idegived fivni andN papihinus pdetiony 6fl oS wasein Md grm nus
portion of a .St casein and a pharmaceutically acceptable carrier. Further
accor di ng pharmaecuficallyeanceptabln¢ardor.t here ,is provided a pharnaceutical
conposition for_preventing_.or treating a viral. _disease, the _-15
phar maceut i cal F Acepiling otpythe | peEpseRl ipNentien \there, ds epravided aa pept i de
derived fr n N term nus par.tion. of .ct;S .1 casein and.a pharmaceytically
accept abl e&ggéﬁ}aics?{i rt‘ﬁ‘gppg%éﬂ’f‘dir}% tIBdﬁ?l'ggpr IBAOPPIIE ¢ ?tgﬁltﬁ’gﬂé i s
provid oiteL o S eve) i f4 | ' I nfection, the
20 . p%gr Bceut |aggﬁgﬂgo%p%§? %ﬁt%ﬂrﬁc;éh Jrﬁfac@ﬁﬁm‘!:ﬁ%&ﬂ&;{sli’t\'i}{erfj:%%l&} Ea.lgilil&’lt a

I'sing, as .an ac
pepti de degd 3 (dBUferRRdtf Ranin ?&J{'i As
phar maceutic%iflgglug%g{a%?g%flgailgpﬁdgr. Furtﬂrrlgllr91 %Iclc\rc:)rdi nglg 0 tBﬁe pregent
i nvention tdseircand apharhdeshtically pbespaatsie chder. . conposition for inducing
henmat opoi esi s, the pharmaceutical :conposition conprising, as an active
i ngredi ent, a pEptthee ateoiding fo die Apredent emveniden piheté ds pfovdd&d gasei n
and a. pharjmceutical |y acceptable. carrier. Further according to the
present i nkRAmasgutingd; ccomppsiionddera dpsme nmegekanprcyioppissis i dhef or

o, CSRBARRR e AR e 1 i SR T T
PCT/1L01/0 | I ent . | d I ved.f N t ' ti
T LL0L1 0548 gl ot ORICEL 50, Kl B FRufob ity o

acceptable carrier.

Further according to the present invention there is provided a

pharmaceutical composition for inducing erythropoiesis, the pharmaceutical
15 compoﬁiﬁbn-mmprismg, as an active ingredient, a peptide derived from an N
terminus portion of «S1 casein and a pharmaceutically acceptable carrier.

Further according to the present invention there is provided a
pharmaceutical composition for inducing leukecytiopoiesis, the
pharmaceutical composition comprising, as an active ingredient, a peptide

20 - derived from an N terminus portion of «S1 casein and a pharmaceutically
-acceptable carrier. -

Further -acéording to the present invention there is provided a
.ph_armacéuﬁcal éompo'siti_()n for inducing thrombocytopoiesis, the
phaimaceutical qompdsiﬁon comprising, as an active ingredient, a peptide

25 derived from an N terminus portion of aS1 casein and a pharmaceutically
acéeptable carrier.

Further -acéo'rding to -the present invention there is provided a
pharmaceutical co_mposition for preventing or treating thrombocytopenia, the

.-phannaceuﬁcal composition comprising, as an active ingredient, a peptide '



Further according to the present invention there is provi ddactgber 2004

phar maceuti cal conposition for inducing hematopoietic stemcells 5
prolifera 83 nd differentiation, the pharmaceutical conposition

conpri si né‘v ‘2gﬁ'act ive ingredient, a peptide derived frofCALAMPUEPH nus
portion of aS 1 casein and a phar rraceutlcal Iy acceptable carrier. Further.
according to the present invention thet®e is provided a phar maceut i cal
conposi ti afertved frogiiahJ BRERIS PoRsh GOHSY Saset'8nd £ phlidh
conposition conprising, as an active ingredient, a pepP der| ed from
an N t er maogepiable canienf aS1 casein and a pharmaceuti cal | y accept abl e
carrier. Further according to the present invention there is provided a
phar maceut i cal Ferthersiaccen g)rf0| e cpregertr yaviersji gbers ishprtidedeaeut i cal
s -.conposition CO‘%I‘I sin n active ingredient, a peptide derived

froman NE r $FBH %?101& Of PEYePHDgner érﬁﬁ'ﬁ'ﬂgnﬂé@?ﬁtpﬁﬁmﬁy thecept abl e
carrier.. 0 the resent invention th re I S _prayided a
phar maceuth ¢ m@%‘fmosﬁog#&f%?n cﬂ &Shlbglaegu%c@l& Folt&L epgxe

phar naceutaé;.ﬁ}e(pﬁgﬁp QR RR" | . eptide
20 derived from an %btlgﬂ?n nus por pgn()% cé%%%taégdﬁgﬁgggg&huc@f

phar maceutaccepiable efiiept abl e carrier. Further according to the present
invention there is provided a :pharmaceutical conposition for inducing

t hr onbocyt opoi eBurthert laecondiay nteC kit | prekemtoipesitioronthe/ ik | prdvddediSa an
active ingredient, a peptide 25 derived froman N term nus portion of aS 1.

casei n andharpiege anqmstt;on frcpmeventing onrtréating grantlveytopeaty, dhag to A

he present i nvention_ there L$ prOV|ded a pharmaceutical conposition for

pr eventdi ngPhrmaceutcal BRI POBIRSISRE, -3han asteningsedieshla peptidsi ti on
conpri sr n actr n redl ent., i de | ober 2004 WO 01/64234
PCT/Q O/ %&Ffb‘?ﬁ% Vlget Rl‘t]gﬁsﬁn%eﬁbﬁt‘ﬁ&cﬁqp prmagenticaiyi n and a
phar naceutd&gb{ame 2Lfiept abl e car rier. '

Further according to the present invention there is provided a

pharmacentical composition for preventing or treating hyperlipidemia, the
15 pharmaceut‘ical composition comprising, as an active ingredient, a-peptide
derived from an N fenminus portion of aS1 casein and a pharmacentically
acceptable carrier.
Further according to the present invention there is provided a .
pharmaceutical composition for preventing or treating cholesteremia, the
20  pharmaceutical composition comprising, as an active ingredicnt, a peptide
' denved from an N ferminus portlon of aS1 casein and a pharmaceutically
: acceptable carxier.
Further according to the present invention there is provided a
pharmaceutical composition for preventing or treating glucosuria, the
25 pharmaceutical 'compoéition compﬁsing, as an active ingredient, a peptide
derived ﬁom an N terminus pGl’thIl of aS1 casein and a phannaceut:tcally
acceptablc cariier.
Further 'z_tccording to the present invention there is provided a.

pharmaceutical composition for preventing or fireating diabetes, the



Further according to the present invention there is provi ddactgber 2004

phar maceuti cal conposition for preventing or treating pancytopenia, the 5
pharmaceutical conposition conprising, as an active ingredient, a peptide
derived froman N termnus portion of aS 1 casein and a pharnmaceutically
accept abl %89{{54;%' Further according to the present invention there is
provi ded a ~pha ceutical conposition for preventing or tPERIAPO198
granul ocyt openia, the 10 pharnmaceutical conposition conprising, .as-an.
active ingredient, a peptide derived 'f¥xoman N term nus portion of aSl

casei n andpharphacuticd wonspdsition songpisity, eascan ctive mptddient, aC &ieiling to the
present invention there is provided a pharnmaceutical conpositi'on for

pr event i ngd&ived om ag Nytpeminug ipdetinn oft 681 dSciphandac hdrnesbu@osi tion
conpri si ngé as %Eeaact_i ve ingredient, a peptide derived froman N term nus
portion of LEPRLCUTRI.and a pharmaceutically acceptable carrier Further

~according to t sent _iqvention there . is provided a _pharnaceutical

C(ﬁnpositi;)_n fo?ﬁ%&éeeewrﬁ r{f’r g‘é iPFﬁS%oF%%“&O_é‘m crey dl_i’l’?@lded a g
phar mageut sl eeRiRed!| (ﬂg‘”ﬁﬂfqﬂl 5ong active inpgre ) pepti de
deri ved fr%m arell N'ter mdr?u porti o?.nno r%@nﬁggas'g nﬁgﬁﬁgﬁ pérﬁﬁ%’rac Mically

accept abl epleatiacenticaf WonlRIsitRsE eba{p?%'#@ dsN8n RICRSE rshéiégir{@@; iggg?gﬁgﬁr eis

provided a Pharnmaceutical conposi or preventin

gl ucosur i aderived frdlm phav reGRints QUrticA FIOEH | | ABIHOMR ia: 'mqa%ag tive

ingredient, a &ieJi)t i de derived f(rp?m an N term nus portis%n of a i%J}.mirgtsei n and

a phar macetfcep@bkscagtienpt abl e carrier: Further according to the present

i nvention there:: i s provided a pharmaceutical conposition for preventing or
[R5 rase

treating dirabe 4th @cqordms e the mresynto inwnpion Memeniy QRooRled] a
Gor i vall 1 rfRin SRR ompes o os pror ot SRuE RS seatio SyEGUDckal |y
pharmacentical composition comprising, as an active ingredieft, a peptide
derived from an N terminus portion of «S1 casein and a pharmaceutically
acceptable carrier.
Further according to the present invention there is provided a
15 pharmaceutical composition for preventing or treating conditions associated
with myeloablative doses of chemoradiotherapy supportcd by autologous
bone mamrow or peripheral blood stem cell transplantation (ASCT) or
allogeneic bone mamow transplantation (BMT), the pharmaceutical
‘composition c,omprising_, as an active ingredient, a peptide derived from an N
20 tenmnus portion of aS} casein and a pharmaceutically acceptable carrier.
Further according to another disc.losed embodirﬁent there is provided a method
of ephancing colonization -of denated ,bibbd stem cells in a my'eloablatéd
‘ i‘eclpient, the method comprlsmg ircahng a donor of the donated blood stefn
cells ’W.lﬂl a peptide derived from an N-terminus portion of aS1 casein prior
25 fo d@iiaﬁbq and implanting the donated blood stem cells in the recipient.
Further accordi;lg to another diséloged embodiment there is provided a method
of :e.:'_}_haiicing colopization: of donated blood stem cells in a myéloablated

recipient, the method com_prisin'g treating the donated blood stem cells with a



acceptable. carrier. Further according to the present i nvéritsteher 2@t e is
provided a s pharmaceutical conposition for preventing or treating AlDS,
the pharmaceutical conposition conprising, as an active ingredient; a
pepti de derived froman N term nus portion of aSi casein and a

phar rraceu%(ﬁ@&x%accept able carrier. Further according to the present-

I nvention'tr provi ded a 10 pharmaceutical conpositi BRI/ ent i ng
or treating infection by HV, the .pharmaceutical comnposition conprising,
as an active ingredient, a - peptlde erived froman N term nus portion of

as | casemp&ddd&rﬁb@ﬁﬁh@ﬁﬂNfoﬂdﬁsp@ﬁﬁﬁtﬁt&sl@ggéﬂl jor T8 i @ﬁ{n gcngrdl ng

to the present invention there is provided a 15 pha maceut | osition
for preveib¢ dgnaedblent stemy cedisdn thorecigieabci ated Wth nyel oabl ative doses
of chenor adi ot her apy supperted by autol ogous bone marrow or peri pheral

bl ood st em cel | Firfighagspedingito; aontil { stz engrodimentitige ircdisclossd dhaseragw

transpl ant at i (BMI) ,, .t he pharnmaceuti cal corrp05| tion conprising, as an
active indr ?&fﬂ 1'9)3 dmm derninys pogiempat NSlzf@S@l@rmeVqsbﬂgmrn of aS1

casei ng a”‘iir&riﬂ tical ly acceptable carrier. Further accor ding to
anot het di sc ogaagr%%%t]ﬁ% fﬁé e is provided a nmethod O 'enhancing
col oni zation - 9&@&&@&&&&?@9& 286188 &ﬁhdﬁmeﬁtﬂh&e@tﬁk&%%hqg@% e off €CI pi ent,

t he nethod conprising treating a donor of the donated em cells

with a peptpeiidéaddrived o %h ¥ erohious Pﬁéﬁ’éf fltdaeétn%:?;fes 2 e'“ prior

25 1o donation and inplanting the donat bloo stern ce

reci pi ent treqtinglevirdadisgast.ng t o anot her d| scl osed enbodi ment there i's

provi ded a nmethod f enhancing colonization of donated bl ood stem cells in
a nyel oabl at ed Fumhsr peeonding thanofter kmblodiorgat iteinig disclatd theg uséref donat ed bl ood
stem ceI s with.a_ 1 Oct ober 2004 WO 01164234 PCT/ H01100198 12 pepti de
derivéd® f PoPﬁI%Rf{@l\ﬂ% from g ftermists portion afar$il pasaim foo preventinii ng  the
donat ed bh@@g?‘#&ﬁ& cells in the recipient Further according to a still
further ORhere is disclosed the-use of

Further according to astill ﬁlrther embodiment there is dlsclosed the use of

a peptide denved from an N terminus portion of oS1 casein for mducmg
hématopoiesis.

15 - Further according to yet another embodiment there is disclosed the use of
a peptide deiived from an N terminus pertien of aS1 casein for inducing
hematopoietic stem cells proliferation.

Further according to yet another embodiment there is disciosed the use of
“a peptide derived fiom an N terminus portion of «S1 casein for inducing

20 hematopmetlc stem cells prohferanon and differcntiation.

. ‘ Further according to another embodiment there is disclosed the use of
a pepttde derrved froin an N termmus por(:lon of aS1 casein for mducmg

.megakaryocytopmes;s- ‘
Further according to another embodiment there is disclosed the use of
ZS ‘a pepttde deiived from an N terminus portion of aSl casein for mduemg
- erytl_lropmems
' Further according to yet another embodiment there is disclosed the use of
la peptide derived from an N ferminus portion of aS] casein for inducing
,'!GQRWQP_(H@SIS-




a peptide derived froman N ternminus portion of aS 1 caseilrp?@?er&p%enti ng
or - treating an autoi nmune di sease. Further according to yet another
enbodi ment there is disclosed the use of a peptide derived froman N

term nus portion of aS 1 casein for preventing or treating a viral

di sease. Ruplblgszaccordi ng to another enbodi ment there is disclosed the use
of 10 a peptide derived froman N termnus portion of aSl1 EBS¥dl41/00§8 -
preventing 15 20 hematopoietic stemcells proliferation. Further according
to yet another enbodinent there is disH osed the use of a peptide derived
froman N terni Ftdhssgeeardingdo a s@ll furthes emhodintent thoiteds Aiclokddthe s gt i on

Furt her accordgi%g tq a_still further enbodinent there is disclosed the use
of it pept PERAGE degued fromman M teymisnsipendop @ft «®h caeiaFot iadaeing for

I nduci ng tﬂﬁ lesis. Further according to yet another enbodi nént there
I s disclose %‘g&g‘l’s%o’g‘?‘s‘a pepti de derived froman N term nus portion of aSl.

~casein for ind%ﬂﬁﬁﬁc@?&iﬂ N . r:olii hLon a -
differentiation. neléa aryo%&t%%gh%ég%lg&lﬁ%rt 8’?’ lgglc%ﬁéﬁltgef’%mgﬂot her

embodi senta p @d@i@ﬂ%&xﬁ%ﬁpma%?ﬁ i igd8:, dergved fram-an . N
.terninus poériﬁon of aS 1 casein o?‘gPﬁgﬁ‘f(’:‘?ﬁg : r‘faﬁ%% EPETYEHBSE. anot her
enmbodi nentireatimgdhicnibicyed the use of 25 A peptide derived froman N
termnus. portion of aS 1 casein for inducing erythropoiesis. Further
according to yeFurdissa¢rerdiegrivorkt aeothertdnshodlirnentdhare isdisdodel eheusse 08f a pepti de

derived from.an N -termnus portion of (xSl casein for inducing
| eukocyt offdraiide detivied fisora andd dermieus poNiaCHT 181 /6abdifiol Breventing or

treating pancytopenia.
10 Further according to another embodiment there is disclosed the use of
a peptide derived from an N terminqs portion of aS1 casein for preventing or
treating granulocytopenta. |
Further according to another embodiment there is disclosed the Ause of
a peptide derived from an N terminus portion of «S1 casein for preventing or -
15  ireating hyperlipidemia.
Further according to a further embodiment there is disclosed the use of
a peptide derived from an N terminus portion of aS1 casein for preventing or
treating cholesteremia.
-Further according to a still further embodiment there is disclosed the use of
20 a peptide detived from an N terminus portion of aS1 casein for preventing or
treating glucosuria.
Fﬁﬁher according to another embodiment there is disclosed the use of -
a peptide derived from'an N terminus portion of aS1 casein for preventing or
freating diabetes. |
25 * Further according to yét another embodiment there is disclo‘scd the use of
a Pcpti'de derived from an N terminus portion of oS1 casein for Iir;avenﬁng or
tredting ATDS. |



Further according to a still further enbodiment there is diQdpeEad0the use
of a peptide derived froman N term nus portion of aS 1 casein for inducing
t hronbocyt opoi esis. Further according to another enbodinment there is

di scl osed the use of s - a peptide derived froman N term nus portion of aS

1 casein %‘gﬁ)&%nti ng or . treating thronbocytopenia. Further according
to yet anot tbodi ment there is disclosed the use of a PEpileioodss i ved

froman N term nus portion of aS 1 casein for preventing or treating
pancyt openi a. 10 Further according to ®hot her enbodi ment there is disclosed

the use of a pepuithir adardingdo & AnthcpBmbbditieht thete iB isticeed @k w@Sof- casein for
preventing or _treating granul ocytopenia. Further according to another-

enbodi ment2 Peide-destved ooy smdN tiermings poitien péjptS deaseht foreprdveaiih@idrN
t erm nus orttj on of aS_| casein for preventing or 15 treating
hyper | i pi %lg_glp?ﬁqlﬁg,by rding to a further enbodinent there is

di scl osed the ugsgupf a&opcﬁt?%{odéﬂstﬂ%hﬁ Iﬁﬁ%g&.tﬁgé%rj@ﬂg%dgﬁrt ion of aS 1

casein for preventing or reati ng chol esteremn a. ,%Bﬁed?fng to a
still furt tﬁig)igg.‘ : 1§ hsadl.scl osed the . use of . 20°4. peptide
derived fr B te‘}rgrﬁn'r}%%&slq%lolg tt'{:%ﬁﬁi‘g% (fmﬁc_‘in 8&9& L casgm fprprerenting or
treating gram@gur i dendiiédser .2GER%EE NY ]gﬁhan i ment there.s

di scl osed the use of ape Ptide derived from aggfﬂaﬁégrﬁ%%nusa ?)Efstioﬂfof asS |
casei n f orchenmradibiirgapy suppeedd ey Gveblopets Bod e e Yl et

anot her enbhodi ment there is di sclr[%(sed thg use of a peptingardgggpi\}%?yfrom an
N t er mi nudlped t slem otelbxigansptaation f GASETDV ant iallpgeficic FBGid NaflddS 1

COct ober 2Q04 01164234. PCTI KLOL/ 00198 14 Further according to a f other
enbodi men tgtio sed the use of

10 According to Turther features in preferred embodiments of the |
invention dc_:scribed beidw, the peptide may be a fragment derived by
fragmentation of aS1 casein. )

According to stili further featwres in the described preferred
embodiments the peptide may be a synthetic peptide.

1s ' According to still further features in the described preferfed

. embodiments the peptide may bave a sequence as set forth in one of SEQ ID
NOs:1-19.

Further according to the present invention there is provided a purified
peptide having an amino acid sequence selected from the group consisting of
20 SEQIDNOs1-19,
| Fusther decording to the. present invention there is provided a
: pharmaceut:[cal Qbmpositioﬁ comiprising a-purified peptide baving an amino
| acii__i saguc:g@;c'selcptﬁfl from 'ih:c group consisting of SEQ ID NOs:1-19 and a
pharmaccuhcally acceptable camer |



a peptide -derived froman. N termnus portion of a.S | cd<estabarao4
preventing or treating infection by HV. Further according to a still
further enbodiment there is disclosed the use of 5 a peptide derived from
an N termnus portion of aS | casein fld8 preventing gr treating conditions
associated wth nyel oabl ati ve doses of chenoradi ot herapy supported by

aut ol ogous bone EPH&'FBG\FR‘}FE% £ PEESER) IMVENtoHPIeVids ferthe ysepd orasaickdin on
(ASCT) or ' r tat i . ing to
Further f ety acPRperaNOR BelfRLf i 1hhaRCpIsal B pRai Bipukf bRGI AN OF

bel ow, t he geliptor ddoodnsteinecedls ffom gamsplantidionviach myelidabhtpderetipidand priof t@S 1
casein. Accorﬂin o still father. features in the described preferred
enmbodi ment “86%‘%‘%?? St BRIty nt het i ¢ peptide. as According to still
further featuresin fififer ARBEME REAND RERAT HhenROP QHONBO Sy e WRERIH de may
have a sequence as set forth in one’of SEQ !D :1-19. Further according
to the pres@sgicidinvesptide prepaetion dsriyedofromenhturalpeaseini for thepapparatéorhaf/a ng an

am no aci d _seguenc elected fromthe group consi,sting of .20 S | D
N1 10, PR SRR RTorg e o HERBE ap pRCHRESR, BrPoh YEHLFEE TF ovi ded a
phar maceut iiﬁahcmgio MBS lopbiesis, CRMIEINY hanMepditRs sRADPCEIE pRAiférafoR oA M NO

e

aci d sequence sel ected fromthe group consisting of SEQ I D NGCs: i-_19 and a
phar naceut i{Bgydine hemalopaistie stear eells proliferptioshand entiggion,~fort indvucing pect s of

t he present_.] ' igde. f.0r- . a | e di eptide.
preparati onm%%%%s%gﬂ&cg%ﬁ?%a ulrnéiﬁé%gggﬁmh&%$ 81%&5? @%gﬁ@r‘@%@ﬁ‘é&éﬁ%‘%& stem
cel | s or blfopihdatimm theibocitopoitsiqispbrevttingost fréntiag t@babitapata,rfogi pi ent
prior to inplanting the cells in the recipient. Still further _a{sfgects of
the presentPPYRPERE PHRCISIS PRERYIRSRia; fE PERYSNRES o trealing Branylas¥iopprinder

Pr epar at | orpdRaliig b bEAMYIUIBlIAS ol prAEntiCoPEERAE ShLRACRINE for

medi cament “for reventin eat1 ng ah aut sease, a
di sease, f @reventing or treating glucosuria, for preventing or treating diabetes, for preventing

or treating AIDS, for preventing or treating infection by HIV, for preventing or
treating conditions associated with myeloablative doses of chemoradiotherapy
supported by autologous bone marrow or peripheral blood stem cell transplantation
(ASCT) or allogeneic bone marrow ftransplantation (BMT), for enhancing
colonization of donated blood stem celis in a myeloablated recipient, for enhancing
colonization of blood stem cells in a myeloablated recipient.

Even further aspects of the present invention provide for a method for
preparing donated blood stem cells or blood stem cells for transplantation in a
myeloablated recipient, the method comprising treating said donated blood stem
cells or blood stem cells with a caseicidin peptide preparation derived from natural
casein prior to implanting the donated blood stem cells in the recipient.

The present invention successfully addresses the shortcomings of the
presently known configurations by providing peptides for the treatment of human
disease, which peptides are derived from the N terminus portion of aS1 casein and

posses no detectable toxicity and high therapeutic efficacy.



i nduci ng hemat opoi esi s, for inducing hematopoietic stem célQcdober 2004
proliferation, for inducing hematopoietic stemcells proliferation and
differentiation, for inducing megakaryocytopoiesis, for inducing.

eryt hropoi esi s, for inducing |eukocytopoiesis, for inducing

t hronbocyt opoi esis, for preventing or-treating thronbocytopenia, for
preventing or treating pancytopenia, fonspreventing or treating

gr anul ocyt opeBRAEFIESCRIEVIN (08 TPHIE DREAWINGS Y per | i pi demi a, for
preventing.or treating cholesterema, for preventing or treating

gl ucosuria, for {hevaentignois heedd | dgcdbedebpswalobf F&)@Yx%ﬂéi 88ly, Owith
treating AIDS, for preventing or treating infection by HV, for preventing
or treating xefergnce bntheassompanyiog drawingge|Withisaecifie Wbseacohow to the
chenor-adi ot herapy supported by autol ogous bone narrow or peripheral bl ood

stem cel | trafapiingy Ht detl, atascytressed dhatothenpadticlase shawnoaret bxrkair afit at i on
el babl at ed PREP omd FB; pBfesRR R TESRaYe AirgRsBe tHodte speteRed s i n
rovi de for S mbERRRRE mEYERCul i aHoRRRES e s EseRtal flng RERE ot e
Compri 51 g e e R o) i afost el B xchlfly Thideetond o i 11
a casei ci di n desptiptien pf épaprndiples dadi condegtuahaspetisraf thedaseitiomr [iothis 0

i mpl anting the donated blood stemcells in the recipient. The present

i nventi on sud€gde; ne lajtempt isoseds ta slkow istmcitoali degailsodf thesnventiseint taprénown
configurations_ h ravi di ng peptides for the treatnent of human_, disease,
Sht ch pept | deetl] dhds noeSelr ot prandmentsl udcpandingolhe avantion & and
posses no de o1 | G, hi.gh ther.apeutic efficacy., . t gber 2004
15 BRI EF DE%%%@FWW fﬁé&m@gmﬁ%é@nwgﬂ% ﬂﬁ%’i"eﬁ‘ﬂ‘]‘%&%ﬁ%ed, by
- way of. exanp.laﬁ-wﬁey&vemfbﬂl@épﬂ&qﬂmﬁd?ﬁg TR tags. Wth
specific reference now'to the " draw ngs |in ‘él?g’i%%, It %('Tslg!s regggel'd that the
particul ars shown are by way of exanple and for purposes of illustrative
di scussion-of the preferred enbodinments of the present invention only, and
are present edn the drawisgtise. of providing what is believed to be the nost
useful and readily, understqod, description_of the_principles and _concept ual
aspects of the i ﬁfl-gh_ﬁf:[?lﬁt thg; glmu[aplon oi} I\?at_ural Kﬁler (NIg) cell activity in PLHa

 culfured murine bone marrow cells by peptides derived from natural casein.

Lysis of 358 labeled .YAC target célls by cultured murine bone marrow cells

incubated in the presence (+) or absence (-) of 100 pg per ml peptides
derived from natural casein is _exprcsse(i as the fraction of total radioactivity

released from the YAC cells into the culture supernatant (% Release 3).
Figure la represents NK activity at an cffectér:target cell ratio of 25:1.
-Figure 1b représcnts NK activity at an effector:target cell ratio of 50: lr. -

FIG. 2 .depicts the stimulation of Natural Killer (NK) cell activity in

~ cultured human Peripheral Blood Stc.r-n_ Célls (PBSC) by peptides derived

from natural casein. Lysis of *°S labeled K562 target cells by cultured human

_ PBSC from Granulocyte Colony 'Sfimulgting Factor (G-CSF) treated .doﬁors

incubated without (0 gg’) or with increasing concentrationis (25 — 500 pg 'p.er

| mf) of. peptides derived from natural ca_sc_?,in is expressed as the fraction of

total radioactivity released from the K562 cells into the culture supernatant



regard; no attenpt is made to show structural details of tLH&WHIER4on in
nore detail than is necessary for a fundanental understanding of the

i nvention, the description taken with the draw ngs maki ng apparent to

t hose ski W@81$4I3¢he art, how the several forns of the i nPETILBHOINS be
enbodied in practice. In the drawings: FIGs. |a-b.depict the stimulation of
Natural Killer (NK) cell activity in ggltured nmurine bone marrow cells by
pepti des qesiREdade n ' ' £t a%’é b rget
cells by gul tured rruéqrsi)n?cgl%ﬁée‘ ﬁ?ﬁé&tcﬁ?&?&ﬁcu atgedc?ﬂi ﬁét?ﬂg\fsﬁé@ghce (+)
or absencdrignglestrepi@ferg apesffedtonaptdtdedl ratiordf\s@dl.f rom natural casein is -
expressed as the fraction of total -radioactivity released fromthe. YAC
cel I s into the K Fae3b epictaharstingslatioh afsprofferajion ¢f Matwral Killepr esent s
NK activim aa fffector:tar et _cell ratio gf 25:1-. _Figure lb

r epr esent N4 Fad; Vilypphocyle €F) selly drem, galivred) hurpan | Rerighesd: Blogd G 2,

homan. Ber | FE ﬁﬁﬁ%@bﬁ@&%w%ﬁ'%%géﬁfﬁ%@?ﬁ lf'egflﬁte Moot ”Stc Lfil
sein. Lysi : 5 PB rom
(C:;raaﬁul ocy@bgg%tn@é' t@ﬁkﬁ??ﬁé@g@%%@%&% ?%@%&e%g%%nﬂﬁ?ﬁ bat ed °

Wi t hout  ( Grédte® donbisinbAb4t8d HillbocRNGORE peptidddctived from3fural Gadepy ™) of
pepti des derived fromnatural casein is expressed as the fraction of total

r adi oact i vist gxprebseds as theopeicatalkb 6@y ebf sellptiintlng thé taste tant 1
Oct ober 2004 WD 01/ 64234 PCT/1L01100198 16 (% Rel ease 355) _ Squares

repr esent Awonsseanitanti-Tacelbantibody FHCHT pfor ¥00:anti CD,/RRE Buoregrentent an
effector:tar gﬁicqeth ratio of 50:1. FlIGs. 3a 3b depict the stinulation of
pr 0'I""i‘f'«9ratq%ﬂ' ol aptehody MQE-1 (RAKGA/T 1P v teontrylscae| BIFG om

| d h i pheral, Blgod . 5 | | PBSC i d i ved
Hom et A RIS oRrtateg, Guidtense TeG! rrihory. | FiEme. db B amadRs om
o om e _ ! . ! T
o e LY U ARY oft it B Wit AOPBRC bhIdiR o AISHP abBEURALCTNB " '

er cent ageiad , i el t - / " R
(F:)ell ant ?ggdsgéu%ﬁf% or‘ﬁt eﬂ%‘?{goé@@%‘é@%?@ggﬁmﬁ@ I%iﬁﬁ%) or

without (CDs;) 100 g per ml peptides derived from natural casein. Figure

15 3b represents the percentage of cultured human PBSC cells binding

fluorescent anti-CD; (T cell) antibody, anti-CDsq (NK cell) antibody and cells

- binding both CD; and CDs4 (T and NK-like cells) antibodies after 28 days
incubation with (+28) or without (-28) 100 ug per ml peptides derived from
natural casein.

20 . " FIG. 4 depicts the stimulation of Natural Killer (NK) cel activity in
ccultured human Peripheral Blood Stem Cells (PBSC) by synthetic casein
derived peptides. Lysis of S labeled K562 target cells by cultured human
PBSC (from a breast. cancer patient) incubated without (0 ng) or with
increasing concentrations (10 - 500 pg per mi) of synthetic peptides derived

25 - from casein is expressed as the fraction of total radioactivity released from
the K562 cells into the culture supernatant (% Release). Peptides represent

 Neterminal sequences of 1-8 (8), 1-12 (12), 1-22 (J), 124 (1), 1-25 (M) and
1-26 (N) first amino acids of the N terminus portion of o:S1 casein (sec Table
| 3 below for sequences of synthetic peptides).




-1s-- -anti NK cell ant ibody MOC-1 (DAKO A/ S Denmark). COMfee280% FiTC
and RPE-conjugated anti-nouse |1gG anti body- Figure 3a represents the

per cent age of cultured human PBSC bi ndi ng fluorescent anti body CD56 (2

i ndependent sanples) after 10 days incubation with (CD56 + peptides) or

w t hout (CDS6) 100 jig per m peptides derived fromnatural casein. Figure
15 3b represents the percentage of cultuged human PBSC cell's binding . - '

Lol T b1 ne no. bt i FRbit aBOton o HERRLON s Cota OCHET

days i ncubat 'B?Hiwrgé‘oﬁ%%ﬁ%y ﬁ’éplgﬁé rﬂgﬂ%& Trom naQPal%aR&h grfigﬁe?%t?&ﬁgf fierived

from natural casein. - : depicts the stimll t ural
Killer (NK) celiftugd | Mihyn i Bell§ Ukfelf ed4imimaday3er inphibdtidn Blvahd inbriasiag! | s
(PBSC) by synthetic casein derived peptides.” Lysis of 35S | abel ed K562
target cell s -bgncanttatioas ofi theapeptidBsdefifed fran mabash caseinnis exppasddad the

I ncubated wi thout (O tg) ;0 With increasing concentrations (10 - 500 g per

T hett on o oLl b ot ety £ el Shoad romy the. Kobp. ERLLa! o, ke

g?l t tirg ? gg)far ﬁeeﬂrgﬁﬁint? ?gﬁé‘i‘@ﬁ%‘f’ﬁeﬁi 0 IPE’pf‘é@e}ﬂ“P ® sf:n&a(lge‘éf??pg?s

: ?(r)ﬁr ngeaﬁiegzeg#ctjuﬁ’g lﬁﬁ’t g?‘iﬁ% %r%ﬁé% .‘{(;)f1 %‘g’%loﬁisgiﬁuﬁ%gg%?% I\%loo e! g}[/v
t he st iqmjl ati g’%‘%&%ﬁ%ﬁ@%ﬁ%@?ﬁ?@o@ g&gﬁo@r’ie@ﬁ%%n— é% e E’%pé?eg?@é&%ﬁ gin

by peptides dgetived fifon® MmedliaséinC SBipufe SErr@{)ﬂésé}i@Tth@ﬂ;c@fpérﬁﬁon ofifmyed
human cel | s after . 14-21 days incubation with increasing concentratlons of
t he pepti des: tigmhidéie intorouttared himaddeine marexp cels after 2% -days ineubation of
[3H -thymi di ne i.ncorporated i nto each sanple. Figure 5a represents the

i ncor por at i onwith pabwitheutt i 0sa9f0epg (PBSOI Ipeptigesi alesived nizoandigral and'
PBSC 2, 20 days incupation). of hungan PeerheraI Blgod StemCells

i ncubat ed wi t FASSHL-wi ﬂ%fnwwn)va%%na@éo ¥ eeenPaligys jipeemizaen EMs r om

"hto. cul tur e ch AL OB Rebilh yPRSUeRS I nimT] LRibRY B ¢

~ répresents incorporation of {3H]~thymidine info cultured human Cord Blood

cells after 14 days incubation with or without (ctel} 50- 1000 pg per ml
peptides derived from natural casein. Cord Blood cells were donated by two
separate donors (C.B. 1, C.B. 2). | |
FIG. 6 shows a Table depicting the proliferation of blood cell
progenitors from human bone marrow and cord blood in response fo
-incubation with peptides derived from natural casein. The relative cell
| number x 10* per.ml‘, reﬂet:ﬁng the proliferation of cultur'éd. ce‘ll's., was .
determiuéd by counting: cells as-described in the Examples section’ that
follows. Bone marrow from healthy volunteers (Bone Marrow) -and Cord
Blood fmrh normal biths (Cord Blood) was incubated for 13 '(Cord B[oo_d) or
14 (Bone Marrow) days in the presence of growth factors .an(_l AB serum,
with or without increasing concentrations of peptides derived from natural
casein (25-500 pg/m). | | o
FIG. 7 depicts the stimulation of ‘per.iphe"ra[ white blood cell

_ reconstitution in myeloablated, bone marrow transplanted mice in response to



with or without (ctrl) 50 - 600 g per ml peptides derived HQLabE 2004 al
casein. Bone marrow, was donated by cancer patients in rem ssion (BM Auto,
BM 1- and BM 2) 'or healthy volunteers (BMnornmal). Figure 5c .represents
i ncorporation of {3H-thymdine into cultured human Cord Blood cells after
14 days incubation with or without (ctrl) 50- 1000 g per ml  peptides
derived fromnatural casein. Cord Blood gells were donated by two. separate

donors (C.B. ; ey ‘ - qde i Ny -proliferation
of bl ood cell JtIe|o""rﬁ'(5[§¥étn| %‘r Eéﬁdggncﬁegﬁr?é@ %%ﬁrlligﬂrrtg ?oc\%k(g’hd %8#1 B:%B%or&pf(%eﬂ{
response to . ifReubad L LREPHIES dfEi yedifT naLur a i T
relative cell Hﬁuan%%irbeg' é‘\flo‘?lmggrblr%ﬁ!ﬁ 'rcggFe )'?i Ag ﬁ%‘ g‘tr]}fj)l | e(r%atﬁl?%d]n %lf.rh-e :
cul tured cel | haensytomededer nThedmidyy (a0t pegetdup)Srecepedr istigdethal t he
Exanpl es section- that follows. Bone marrow " from heal thy vol unteers
(Bone Marrow) iamdiaGondndBlyagendic donaanareowtianshnt@mmd( li: ¥ @el} peamouseubat ed
~for 13 '(Cord Blood) or . 14 (Bone Marrow) days in. the presence of growth
factors. and A8 Hwr fpHowingtdayor wi t hoind IiEveneis gdwmimisatiomof dnmgoper

peptides derived fromnatural .casein (25-50.0 g/ m | G depicts the
stimul ation off*H8I% Repifie PHECH | 153G I—‘@Bﬁﬂ cqsg’cf'oﬁt@$fijt“|"‘b Pl mg per

nmyel oabl ated, .k , ' {y1 r.€ 1 Cctober 2004
18 treatnent r%apﬁe“gg‘%{"?iévésﬁ%@?@&@@hﬁw&%'a| e)(s:(glgeg‘li% lta%:& | counts
represent the nuprlterg dépidki the sihnsk * in a.
haenmocyt onet'er). The m c%l -(n s 10 %éfr?gfghagé)ﬁet}%?gﬁggg&gy&6@?@&%‘[‘}1&%
irradi ation aboneyngewei ardnsplntal mice! nRssonst alol Gea(idfi ®éthl pepedesnouse)

on the follow ng day, and intravenous adm nistration of | ng per recipient
pepti des deri ¥etved drom aabiral caseini PligiesPLT) cpunis reprageqtethe muwnbari aint

human serum 2R LONTE el o b s =g siplen
L ansplent o<, 2 6, bl LR3RBReh At U PO BER R e ko™
thronbocytes {p4ndfitn@fibn M(108S cERUNpED idule) ' AEHOMYOTE! Sk iRRGvAIdR (N
_'administration of 1 mg per recipient peptidcs derived frofn natural casein
-{‘Peptides: closed squares) or 1 mg per recipient human serum albumin (HSA:
‘open squares).
FIGs. 9a-f depict the penetration and nuclear uptake of FITC-conjugated
peptides derived from natural caseinr in cultured human T-lymphocyte cells,

* as recorded by fluorescent microscopy. Fl and F2 are identical‘fractlions of
the FITC-_;;onjugated t)épti_des derived from natural casein. Sup-T, Cells were
incubated with 100 pg i)er ml FITC-conjugated ﬁeptfdes derived ﬁbm-'naﬁ;ral
casein as describéd in the Examples section that follows. At me'iﬁdiéafed
times, the cells were washed of ﬁ_"ce label, fixed in formalin and prepared for
&iewin‘g and recording by Laser Scanning Confocal Microscoj)y. F-i'g-llrﬁs 9a

: -._through 9f are selected '-images'.of cells from conéecutive_incﬁbétiqn times,
demonstrating -FIT'C-c.onjug'atéd peptides derived from naﬁral .jc‘asein
penetrating the Sup-T; cell membrane (Figures 9a, 9b) and conce_n;ti'atirig in
the nucleus (Figures 9¢- 9f). o

FIG. 10 shows a Table depicting the stimulation (_)f Sup-T; Lymphocyte

cell proliferation in response to incubation with peptides derived from natural



60 per group) received lethal irradiation and syngeneic bdEteher 2604
transplantation (106 cells per npbuse) on day 1, and intravenous
.admnistration of 1 ng per recipient peptides derived fromnatural casein
(Peptides: closed squares) or 1 ng per recipient human serum al bum n ( HSA:
open squares). FIGs. 9a-f depict the penetration and nuclear uptake of

FI TC-conj ugated peptides derived fromngjural casein in cultured human

T-1 ymphocyte cells, s recorded | uoreseent mcroscopy. . Fl.and F2 are -
Tdent cal 1 aciieis oPib-TncctiTocing ol wEE el ELORERR itk e
casei n. Sup-T1. _NGo8 | : . C | ed =
peptides der ilcéagl'%yrﬁoanq.ﬁ%{as&jpal cgiséﬁﬁy\fgy]%@%rtlﬂlgggé{lgéq Eg;;@%@p lel{ggé@tt I on
that fol lows. duntdifig ﬂ%ip%}a% atl i FRid s?a&r&m@é%q Iséd e abel
fixed in formalin and prepared for view ng ang ecordi ng by Laser Scanning
Confocal M cr qSHqhymidins!fersl Skours h Pestgferfforsindes & etratio of tiegesags ofel | s
~fromconsecutive incubation tipes, .denonstrating FITC conjugated peptides
derived from rthe unebrposstiminnof jddpthymniding inte tSippicaie samhplesralividedeby thgures
9a, 9b) and caoncentrating in the nucleus (Figures 9c- .9f). FIG 10 shows a
Tabl e depi ct i igcemeraiianiptaselscutured without peptidesydesived drom maial 63581 on i n
response to ir ubati'eon W th peptides derived fromnatural 1 October 2004
.19 casein. S gqt,r,o ells (5000 .:per well). were .incubated with increasing
concentrations (5 ) - i ﬁjtgﬁ rved s Pl
casein, counted iﬁI- hgfgg%gf Bgf%ﬁtﬁtdﬁg&ifﬁr[\lgﬁ@%]tbe_ ?ﬁeigvggé{lfcguﬁpﬁure ?Man_d_
pul sed with [l?hl#)hbb%t@% By peplidds d@ivedursm mahihl ERERE. | OBM Bel®xwefe leitflef ati 0 -
of the average o t'he incorporation of CH -thymdine into triplicate
sanples divi dedbninctedwithi HEG+Ipgirat preindubated’® hbarsowith peptides dérdwtd frept i des -
derived-fromnnatural casein (control). .. HG | 1 shows a Table depicting
i nhi bi tion of metural caseine€ hawrshor@Erincnbated aulh srengingepnncgatratiens forom

nat ural casein.. | cells were either .contacted with HV_l _virus
pr ei ncubat ed gﬂﬁgﬁ% Rﬁft'ﬂi)pfééﬁm&iesoéﬁq%hﬁ%ﬂ?‘ﬁ%lﬁﬁ%%ahﬁ ndiosis s) .,
or preiincubalod itk AAEE 12528 % HE WG B0 olact with HIV-1 virus, as

described in the Examples section that follows. On day 15 post -infection,

cells were counted for cell numbers and assayed for severity of HIV-1
infection by the P34 antigen assay, as described in the Examples section that
- follows. Control cultures were IF: CEM cells contacted with HIV-1 virus
without pretreatment with peptides derived from natural casein, aand UIF:
CEM cells éullurcd under identical conditions without pepﬁdes derived from
né’ptural casein and without contact with HIV- 1 virus.
FIG. 12 depicts the prevention by pepﬁdes derived from natufai casein
of Type I (IDDM) Diabetes in-feriale Non Obese Diabetic mice.
- .Glucosuria was monitored at intervals dming 230 days pest 'tr'_eattﬁrent in |
female NOD mice re‘ceiving a once or twwc weekly injecﬁon of 100 L
-peptides derived frorﬁ natural casein for 5 -wéeks'( 5 -or 10. injections total)
i (triangles and squéres) and untreated controls: | All -the .-cor_ltrois
de{reloped glucosuria and subsei[uenﬂy died. |
FIG. 13 shows a Table depicting the stimulation of hematopoiesis in
. 'canv.cer patients in response to injections of peptides derived ﬁqm natural _

casein. Peripheral blood from five female cancer patients-either receiving or



1000 g per nm) of peptides derived fromnatural casein. farOgekeri2fed cat ed
nunber of hours ( 24 and 48 hours) before contact with H V-1 virus, as
described in the Exanpl es section that follows. On day 15 post -infection,
cells were counted for cell nunbers and assayed for severity of 111V-1
infection by the P34 antigen assay, as described in the Exanples section
that follows. Control cultures were IF, CEMcells contacted with H'V-1

virus w thouytspretreat t with peti%ﬁﬂs rived, fromnatural casein, 'and
U F:. -CEM c’éﬁ’?‘t‘kﬁ ﬁm@gﬁﬁm 00 R L) P%&ﬁd’iﬂﬂif&ﬁ(ﬂmh RTHEREGHak '
derived fr tural . casein and.- without ntact with V I I rus. FIG 12
depi ct s thg}cﬁ:?@gn\%ftgnp?ﬁ"%ép@qr&gg E‘&F} \Péﬁ“?fgﬁ?fﬁ%’tﬁ‘? ;’gsglagg?’ﬁbogp. Type |
o tor ed At L AR 18 G%: GGSR TRAes 6 I paicde £ O R0BR S i ce
recei ving gpAkme 40eldk ©F Regkd yatidhitSaklates f DO g -peptides derived from
~natural casein for 5 weeks (5 or 10.. injections total) (triangles and
sqgar e;) and uIntFlcai(é.t gd'dqﬁiﬁ:mgw ﬁﬁtﬂuiaﬁt_cll__l gpﬁcha'ﬂidﬂasdeﬂemﬁlﬁaﬂdngwﬁl psuri?
and subsequent|y died. FIG 13 shows a Tabl e depicting the stinulation o
hemat opoi estaseimn ofc fombaosatapeiesis nor s platelet-resistante pationts with pAgtitales
derived fr nat.yral . casejn. Peripheral blood fromfive femal e cancer
atients —%ﬁ@?ﬂr@ﬁ’éﬁeﬂlﬂ ' )-1%&%5”@@9@%““920”@ xpigasadeddtheobi n (gm
Ber dl) befc&fa\f}[ gr{% iﬂg gftetgén +, EH_? i g)tlr acgb?lﬁ I a_rl. 6l nZSﬁf;i onsFéﬁgth (0
pepti des dePiAPSs P PEHFISh poptgnt ebpepieral bloo '%eﬁ Qo5 mlbLonatRd as | o) at es
to GT.; pajd 1 .80t 13 . ; -S atient 4
ol ates 10 U oRbgd fh8LEEnd dndicated MRHATfpflopf iffprhfhcntscojouthi | °
stinul ati onabydReAbbdgs ge'] dsO Uhat | } ? oi esi s
in a plat e.[(et -resi stant glgt }iﬁefﬁ@p \i/vist'ghecggft}t e @gﬁﬁ%%ggiiﬁgwﬁf%&o

Thr onbocyt alarsednfomt ndtival cagdn expr essed as the change in platelet content

of peripheral bl ood éPLA,, X 106. per nit), counted as descri-bed above at
t he indicated i nkEsvdbsdémitisottiengtimulateom byupeptidesj detiverth ffem dedral bed in

the Exanpl %Sésgigc toifc_) Me&%}oc;tcz)lploggs\?s} i.?lf alggtqut-Pe%Bstténfjteiaﬁent with Acute
- Myeloid Leukemia (M-2). Thrombocyte reconstitution was expressed as the

change m platelet content of peripheral blood (PLA, x 10° per ml), counted as

described above at the indicated intervals following intramuscular injection

(as described in the Examples section - that follows) of 100 ug peptides

derived from natural casein.

DESCRIPTION OF THE PREFERRED EMBODIMENTS .

' The - present invention is of biologically '~'aéti-ve pepti&es that are -
derived from or are similar to sequences identical with tﬁe N-terminus of the
'.,VI-aSI fraction of m;lk casein, compositions cbntﬁining same and methods of
. illﬁlizing same in, for example, stimulating and enhaﬁcing jlmune response,

protect'ing against viral infection, normalizing serum cholesterol levels, and

stimulating hematopoiesis. The casein-derived peptidés are pon-toxic and

- can be used to freat and prcgrent, for example, immune pathologies,
‘ hypercholesterolemia, hematological disorders and viral-related diseases.

: The principles and operation of the present invention may be betfer

understood with refererice to the drawings and accompanying descriplions.



derived fromnatural casein. FIG. 15 depicts the stimnul atliQFﬁosz@‘bt | des
derived fromnatural casein of thronbocytopoiesis in a platelet resistant
patient W Myel oid Leukemia (M 2)_Thronbocyte reconstitution was
expressed as the change in platelet content of peripheral HT/341/0mg x W
per m), counted as described above at the indicated intervals follow ng

I ntramuscul ar injection (as described2in the Exanples section - that

fol  ows) of 100Bpfprpepplaiting atilenitent émbodmaént of the dsedmtion IaSfaRkT T4 ON OF
THE PREFERRED EI\'/B%)I MENTS . The present invention is of biologi call y active
pepti des t}dP B undersiaogddhat theningentier is pet limited ims ésapplieatiog eattheal Wi t h

the N ternj . asSl action of, m|k casein,_conpositions containing
sane and %%{ﬁ(ﬁ)%g&o#’p&\fpﬁ& f‘ff’ﬁl‘b“%@esf’ﬁ?uf)ﬁ Orsxgmpldiedsby the Examplesad .
enhanci ng THIYRE r tin i nst_viral .infection, normalizing
serum chol est er o?ﬂtﬁg]\?g]?p%lﬁg &{s?.ﬁ‘r?%meg??%gnﬁ t%pB*é’ﬁ“%‘:.’ Braclcgde Ofi- der i ved
pepti des agaeriddut XV ari@ROwaan t vent . faor exanpl e,
~imune pat hol ogi es, hyper c%%lﬁeg'?g?’gfgﬁoa& %ﬁ%‘ﬁ’?&?@éﬁleﬁ%e&&gyand

viral -rel camttedniuiogy cripleyeitioneihiis €or @RYRBSIAST ABADINSRI SR

I nvention may be better understood with reference to W ng
accomanyiﬂ@%@gﬁmaﬁdknﬁi@t ober 2004 W01/64234 PCT/I1L91f 00196 21

Bef ore expl ai ni at I east one enbodi ment of the invention in detail, it is
to be understodd>tUsse hesein; fheotormoyitreatings includesesubstaritiallyajihiibiciai on t o

t he detaihw fg#h in the foll ow n% description -qr exenplified by the
Exanpl es. &5 Y ENYGTEnE; e progifssion o & fliseassyisybstaatially emalforating g

pract iged élfniéa | -0 various ways. Also, it is to be understood
ISipssis Be il

that the phrase ‘nol ogy enpl oyed herein is for the purpose of
description andAshegéd heRln bqhéeg@,?]?e bh' ES‘FL i used herein, the
term”treating” includes substantia yfd})ﬁ’ic [ ngfiﬁclg@%w ﬁa S.tﬁli‘t‘;]b(/ersi ng
the progr qusventing the ajipeg@nce ofdliisitalNdyniptomsored HReadd N9

As used herein the term "peptide” includes native peptides (either

degradation products, synthetically synthesized peptides or recombinant

15 peptides) and peptido-mimetics (typically, synthetically synthesized

peptides), such as peptoids and semipeptoids which are peptide analogs,

which may have, for example, modifications rendering the peptides more

stable while in a body. Such modifications include, but are not limited to,
cyclization, N terminus modification, C terminus modification, peptide bond -

20 quiﬁcation, including, but not limited to, CHy-NH, CH3-S, CH»-S=0,

O=C-NH, CH-O, CH»-CH3, S=C-NH, CH=CH or CF=CH, backbone

.m.odiﬁcat_ion and residue modiﬁcation. Methods for preparing peptido-

mimetic compounds are well known in the art and are specified, for example,

in ‘Qua,ntitgﬁye Drug Design, C.A. Ramsden Gd., Chapter 17.2, F. Choplin

25 Pergﬂon Press (1992), which is incorporated by reference as if fully set

forth herein. Further detail in this respect are provided hex;cinunder. |

Thus, a.peptide according to the present invention can be a cyclic

"Apt:ptide. Cyclization can be ‘obtained, for example, through amide bond

formation, e.g., by incofporatir_lg qu, Asp, Lys, O, di-amino butyric (Dab)

30 acid, di-aminopropionic (Dap) acid at various positions in the chain (.CO-NE




.10 clinical synptons of a disease As used herein, the tellrgct?)t?eé@%‘fi ng"

I ncl udes substantially preventi ng the appearance of clinical synptoms of a
di sease. As used herein the term "peptide" includes native peptides (either
degr adat i ONO8MEHdtts, synthetical ly synthesized peptides oPCGIE8HMNIMNG 15
pepti des) and pepti do- mmetics (typically, synthetically synthesized
peptides), such as peptoids and sem pepgtoi ds which are peptide anal ogs,

whi ch may dradEl-C0r bendsip Backbonk to batklone cyolidation gahdspbptobitigedor e
stable while in a body. Such nodifications include, but are.not linmted to,
cycl i zat i dhrough meerparetion of modified aminoasids ok thedoonilasdlN(CHPgt | de bond

égcmﬂi f @H&)‘Q@Sgédag{ Nﬂﬁ‘@ﬁg@iﬁj@gg} CE NHE: ggéﬁﬁm |D(C,“Ja:|t21r g n Oandl |
] O R R LGRS B R SRR bR

- Drug, Resigld CA. Ransden Gd., Chapter 17.2, F. Choplin Pergam)n Press
(1992), which is |ncorporated by reference as if. fuIIy set- forth herein.

Further detail Cyclifitior ¢faPReinatioh df Y BeadtHronsh ofdtith of tREPL i de
according to the present invention can be a cyclic pep}-tp Cyclization

can be obt€&ysecsidday isatsnpossibleh uddjtional sidedvhaih tof ﬂdamhaﬁncﬁslﬂ‘.ahoﬁy
|ncorporat|ng G u, As L Qn, di-amno butyr|cé}ﬂ??‘i)t)9 30 acid,

di - ami nopr &t baobt ylaaé)mxaapn\mfranougelpéhon ibond o ot +(-CHBO- NH |
Cct ober 2004 %1{3642 4 PCT/11Al/Q0198 or NH bonds). Backbone to
backbone ¢ Tr WBHCH 86~ 05 avhich lstﬂ’ﬁsél}gﬁ Q#‘c‘%??%%?lé’s tlygugh

N crfth. BRI RO At i bbb ey e SH i Wik T80y

natural oryReRo ib@?%%hﬁj}s @rﬁ_hl‘ﬁhg oPDan amno s acid. Cyclization via
S Bonds

formation of S Incorporation of two Cys residues is also
possi bl e. Addi t Pepadic boflés @mmnq #iden Theipeptide |1h§y?1bb0§hbsﬁﬁﬁe@efd?bt ai ned

via formation of ‘an interaction bond of the farnula ™~ (-

example, by N-methylated bonds (-N(CH3)-CO-), ester bonds ( C(R)H-C-O-
O-C(R)-N-), ketomethylen bonds (-CO-CHy-), o-aza bonds (-NH-N(R)-CO-

15 '), wherein R is any alkyl, e.g., methyl, carba bonds. (-CHy-NH-),
hydroxyethylene bonds (-CH(OH)-CHjy-), thioamide bonds (-CS-NH-),
olefinic double bonds (-CH=CH-), retro amide bonds (-NH-CO-), peptide
derivatives (-N(R)-CH2-CO-), wherein R is the "mormal" side chain,
naturally presented on the carbon atom.

120 These modifications can occur at any of the bonds along the peptide
.chain and even at_sew)el‘al (2-3) at the same time.

' Natural'aiomatic amino a'cids, Trp, Tyr and Phe, may be substituted
for synth_etic non-patural acid such as TIC, naphthylelanine (Nol), ring-
methylated desivatives of Phe, halogenated derivatives of Phe or o-methyl-

25 . Tyr. ' |
Tables 1-2 below list all the naturally occurring aming acids. (Table 1)

and non-conventional or modlﬁcd amino acids (Table 2).




)n-S-CH2-C-, wherein n = | or 2, which is possible, for etdMioter 2064 ough 10
I ncorporation of Cys or honoCys and reaction of its free SH group wth,
e.g., bro% %E#ated Lys, On, Dab or Dap. Peptide bonds (-CONH) wthin
the peptide nmay De substituted, for exanple, by N nethyl afed/Thoe39s
(-N(CH3)-CO ), ester bonds (C(RHCO OCR-N), ketonethylen bonds
(-COCH2-), a-aza bonds (-NH-N(R)-CO 183), wherein Ris any al kyl, e.qg.,
met hyl, carba bonds. (CH2 NH), hydabietthyl ene bonds (- CH(OH)- CH2-),
t hi oam de~bopds— ( CS-NH-) . olefinic double bhonds (CH=CH ). retro am de
bonds (- N )““ peptide  ddriawaltiveabbreviqim) - gm&@hﬁymlwherel n Ris the
“normal " BAHsmLhal n nat ur gl {jy pr esented on (N carporm atom—2pP These
nmodi fi cat WMV of -t he bonds al ong t he pept ide "thain and
even at s " (2-3) at theg A8ne tinme. NaturdR aromatic ami no hci ds, Trp,
Tyr and Ph&spanagye be substitytmgd Tor synthefi ¢mon naturat —acry such as
- TIC, naphE g Nel)——r4-ng-—ret-hytated derivatives of Phe)]
hal ogenat Wr. Vatives of Flfb'fpor 0- rret hyl - 25 D_Tyr. Tabl es 1-2}below |i st
all the n meaably occurr| ng acm;no acids (Tabl¢d ). and non-conyentional or
nodi fied pg ctds—(Fabte —3—Cct-ober—2004-WD-01/64234_23 T¥able |
PCT/ FLO / Do m no Aci dThrlee-Letter. Abbrevi zﬂ i onOne-| etter Synbol
Al ani neAl awuhmglﬁwdneArgR Aspaihagl neAsnN Asparfiec aci dAspD CystefneCysC
d ut am ne 3 th G
Histidine ‘His ‘H
Isoleucine { lie 1
Leucine Leu L
Lysine Iys X
Methicnine Met M
| Phenylalanine Phe ¥
Proline Pro 1r
} Setine .Ser S
Threonine Thr T
| Tryptophan Trp w
{ Tyrosine Tyr Y
| Valine Val v
| Any amino acid as above Xaa X
Table 2
Non-conventional amino | Code | Non-conventional  amino | Code
acid acid

aminobutyric acid

Abu

"L-N-methylalanine

Nmala

amino-Ci-methylbutyrate

Mgabu

‘N-methylarginine

aminocyclopropane-

N—meﬁlylaspam‘gme

carboxylate

amincisobutyric acid

L-N-methylaspartic acld

Aib

L—N-methylcysteme

‘aminonorbornyl-

Norb -

L-N-methylghtamine

carboxylate

L-N-methylghdamic acid

cyclohcxylalanme

Chexa

cyclopentylalanme

L-N-methylhistidine

L-N-methylisolleucine
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| suglpte disphdnbadierh Gad Phapes| Thb)ﬂﬁ%)ﬁﬂﬁ@bﬂ ﬂi%’ﬁiventlon can also

yl tyrosineDnnt yr N- met hyya-napt hyl'al ani neNmanap D-N
i heDehemicallye thedifiedi ¢o | fivei metivpedimers or multimers, in one
polypeptide chain or covalently crosslinked chains.

Additionally, a peptide according to the present invention includes at
least four, optionally at least-five, optionally at least six, optionally at least
seven, optionally af least eight, optionally at least nine, optionally at least ten,
optionally at-least eleven, optionally at least twelve, op.tioﬁally at least
thirteen, optionally at least fourteen, optionally at least fificen, optionally at
least sixteen, optionally at least seventeem, optiopally at least eighteeh,
optionally at least nineteen, optionally at least twenty, optionally at least
twenty-one, optionally at least twenty-two, optionally at least twenty-three,
optionally at least twenty-four, optionally at least twenty-five, optionally at
least twenty-six, optionally between twenty-seven and sixty, or more amino
acid residues (also referred to herein interchangeably as amino acids).

Accordingly, as uscd'h_cfein' the terin "amino acid” or "aminio acids" is

"l-uuderst'ood to include the 20 natﬁrally occurring amino acids; those amino
acids often modified post-translationally in ‘vivg, including, for example,
“hydroxyproline, phosphoseﬁné and 'p'hosph;)threoning; ‘and other unusual
amiino-acids including, but not Iimited to, 2-aminoadipic acid, hydroxylysine,
1sodesmosme nor—vahne nor-leucine and ormthme Furthermoré, the term

"amino acid" mcludes both D- and L*ammo acids.

As used herem the phrase "derived from an N terminus poition of aS1

- casein” refers to peptldes as this term is defined herein, e.g., cleavage
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Yl ggﬁ Bg;yq#ry,%‘?ngNnbhmar&a%#ﬁmépé%( %%ﬁc”cgemb{]g’&fﬁ%‘i RO BFTRESINE cor di ng -

to the. presmBfindddE ptARa&R thitCat i 70 %, ikferably at least 80 %, more
preferably at least 90 % similarity is maintained, and functional homologues
thereof. The terms "homologues” and “ﬁmctioqal_ homologues” as used
16- - herein mean peptides with any insertions, deletions éﬁd substitutions which
do not affect the biological activity of the peptide.

‘As used herein the term "SI casein” refers to «SI casein of a
mammal, including, but not limited to, live-stock mammals (e.g., cow, sheep,
goat, mare, camel, deer and buffalo) human beings and mariﬁe mamimals.

15 The following provides a list of aS1 caseins having a known amino acid
sequence, identified by their GenBank (NCBI) Accession Nos. and source:
CAA26982 (Ovis aries (sheep)), CAAS1022 (Capra hircus (goat)),
CAA42516 (Bos taurus (bovine)), CAAS55185 (Homo sapiens), CAA38717
(Sus scrofa (pig)), P09115 (rabit) and 097943 (Camelus dromedurius

20 (camel)).
| - As used herein the term "N terminus portion” refers to M amino acids
: éf aS1 casein derived from the first 60 amino acids of aS1 casein, wherein
M is any of the integers between 5 émd 60 (including the integers 5 and 60).
Preferably, the term refers to the first M. amino acids of aS1 casein.
25 - The peptides of the invention can be obtained by extraction from milk
" as ‘previously described, or by solid phase peptide synthesis, which is a
Standa;d'meihod known to the man skilled in the art. Pur-iﬁ_cai;ion of the
'pel':iﬁdes of the invention is performed by standard techniques, known to the
man SEilled in the art, such as high performance liquid chromatography
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phosphot hreoni ne; and ot her unusual am no acids including, but not [imted

to, 2-am noadi pAnyafithe peptittesxdasydbedt hereins car beusimiaistered-per serer, beor
| euci ne a% orpithine. Furthernmpre, the term "amino acid" includes both D

and L-¥mi 1 1ty a phamaeewlical cpmpositipnewhydy cape-tsednfomtreating mi nus
portion of _aS |.casein. refers to peptides as,this term., is defjned
herein, e. OfPTOVERHIE, 8 sepsey %Bﬁéla g’&&?%‘b%‘ﬂ&?@s@fﬂ?@m mgredigndg
product s agel r . reiqd. a ' rived trom

nat ur al gélngg%rfl‘)lﬂl%s?%@%%l g%‘%g}%ﬁdés e@ﬁea%dggl f" 9@%‘%%@?%&%89@%? espond
to the am@grieaci d sequence of an N terminus portion of aSl casein
(referred to herein as synthetic peptides derived from casein), peptides

simlar (honol c4swsed hereima "phhtrhaventivalcainpésiionviefeS fo & posiatatid®r
exanpl les’ poetp tolngecs)r qug;ea(gfe{hlezeg 321/330 r(llizscribed herein, with other chemical
] pep , Wi r chemi
components such as pharmaceutically suitable carriers and excipients. The
purpose of a phafniaceuticaj composition lS to facilitate administration of a
compound to an orgaiﬁsfn.
Hereinafter, the term "pharmaceutically acceptable carrier” refers to a
20  catrier or a diluent that does not cause significant irritation to an organism
and does mnot. abrogate the biological activity and properties of the
. administered bomj)_t}nnd. Examples, without Ii:iﬁtations, of carriers are:
propylene Aglyc(}'_l, saline, emulsions and mixtures of organic solvents with -
.'water._ Hcre_iﬁ‘_'the term “excipient" refers to an inert substance added to a
25 ‘jiham"iaceuticﬂ bémposiﬁqn to further 'facil_i"t'ater administration of a
_compound. 'Ekampies, without limitation, of excipients include calcmm
Ca.l’bona_te,' calciumi phosphate, various sugars and types of starch; cellulose

derivatives, gelatin, vegetable oils and polyethylene glycols.
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(A

15 pharmaceutically acceptable carriers comprising excipients and auxiliaries,
which facilitate processing of the active peptides into preparations which, can
be used pharmaceutically. Proper formulation is dependent upon the route of
administration chosen.

For injection, the peptides of the invention may be formulated in

20 aqueous solutions, preferably in physiologically compaﬁblc buffers such as
Hank’s solution, Ringer’s solution, or physiological saline buffer with or
without organic solvents such as propylene glycol, polyethﬁerie glycol. Fbr_
transmucosal administration, penetrants are used in the formulation. Such
penetrants are generally known in the art.

25 For oral administration, the peptides can be formulated readily by
combining the active peptides with phannéceutically acceptable catriers well
known in the art. Such carriers enable the peptides of the invention to be
formulated as tablets, pills, dragees, capsules, liquids, gels, syrups, slurries,
suspensions, and the like, for oral ingestion by a patient. Pharmacological

30 preparations for oral use can be made using a solid excipient, aptionally
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li nitati orpolpfinglpyirmlidone (PWE)LJE desired, Wdisintepraing agents ahsy boaddbpsphat e,
vari ous sugails and types of starch, cellul ose derivatives, gelatin,

veget abl e BRsasfEpssdinkedrpolyvinyd pprislislone, aganbor alphtic addodr 642304
PCTI 1|é!%f110 198 .30 , Techpi qu§s, for formulation and adm nistration of drugs
may b oRgreok such.as ?FQ‘BBW gimalg

E ., PA | L tion. Sui | ' . adm.ni [ , f
eiZErglne, i ncl ua\és?%egﬁ, II&%%%H@%‘?%F&H’L%E@SI@%Pa ;n é:;rs [?lt?‘:”g’?’égﬁ/nal O(r)r
par ent er al cdigbhirfied subACL ;s a?élfsealwcﬁilﬁh’ mY RHHLARRY YSn AR eum

intramedul l ary i njectFons as we
arabic, talc, polyvinyl ‘pyxrqlidonc-, carbopol gel, polyethylene glycol,

tltammn dioxide, lacquer solutions and suitable organic solvents or solvent
15  mixtures. Dyestuffs or pigments may be added to the tablets or dragee
coatings for identification or to characterize different combinations of active
ingredient doses.
Pharmaceutical compositions, which can be used orally, include push-
fit capsules made of gelatin as well as soft, sealed capsules made of gelafin
20 .aqd ‘a plasticizer, such as glycerol or sorbitol. The push-fit capsules may
~contain the active ingredients in admikuire with filler such as lactose, binders
such as starchés, lubricants ‘such as talc or magnesium stearate and,
optionally, stabilizers. In so'ﬂ capsules, the active peptides may be dissolve&
-of suspended in suitable licpiids, such as fatty oils, liquid paraffin, or liquid
25 polyethyleric glycols. Tn addition, stabilizers may be added. All formulations
for oral ad_minisfréﬁOI.l should Bc'-i’n do,sagcs'suitable for the chosen route of
‘administration. .
For buccal administration, the compositions may take the form of

tablets or lozenges formulated in conventional manner.
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and/or dispersing:agents.

‘Pharmaceutical compositions for parenteral administration include
aqueous solutions of the active preparation in water-soluble form.
Additionaily, suspensions of the active peptides may be prepared as

20  approprate oily injection suspensions. Suitable lipophilic solvents or
vehicles include fatty oils such as sesame oil, or synthetic fatty acids esters
such as ethyl | oleate, _trigljceri‘des or liposomes. Aqueous injection
suspensions n:iay confain substances, which increase the viscosity of the
suspension, such as sodium carboxymethyl cellulose, sorbitol or dextran.

25, Optionally, the suspension may also contain suitable stabilizers or ageﬁts '
which increase the solubility of the peptides to allow for the preparation of
highly concentrated solutions. | .

| Altématively, the active ingredient may bé in powder form for
constitution with a suitable vehicle, e.g., sterile, py'rogen-ﬁg:c water, bf_:fOI‘Q :

30 use,




5 mai ze starch, wheat starch, rice starch, potato starch, l§&teRer 8004um
tragacanth, nethyl cellul ose, hydroxypropyhnethyl-cellul ose, sodium

car bonet hyl cel | ul ose; and/ or physi ol ogically acceptabl e pol yners such as
pol yvi nyl py@Wfeizidne (PVP). If desired, disintegrating agemwcrmmmyodises added,
such as cross-|inked polyvinyl pyrrolidone, agar, or alginic acid or a salt
,r_ thereof such as sodium al gi nate. Drsagee cores are provided with '

sui tabl e coati NThe geptided of HRUHRESR invaRiERHhEy A ﬁﬂbém ps;my be
used which may optionally contain gum Arabi cy tal c, ‘i/l\élfléjlqﬂ%l pyrrol i done,

car bopol gebm hgteneag| sitorfi¢s a0t ustenitioni @ﬁemlaﬁcc’d&ﬁﬁg s@gtions and
suitabl e organi c,-sol'vents or solvent 1s mxtures. Dyestuffs or pignents may
be added tSO{W@H%\Iwmrtomb@esmdbmtmmmﬁermemer@mm or to

characterize di nt ~conbj nati ons of agtlve in redl ent doses.
Phar naceuti cal &é\‘?ﬁg?i‘?\a WRosikons Bersaw degrrthad may aljoueunprise: i t
capsul e MRfg, wel | as soft eal ed. ca uIe de of gelatin
20 and§ as {Elsgﬁzﬁfgeél}%qs%ga@%g}-gﬁaﬁ "3% g% Pi ’g&&ﬁmeé'scapsul es
may . - cont @i Nexc t t t er _such as
| act ose, bi nder egﬁc glsdegfgalggﬂé%&l ulgu@: g%t%mgu'ﬂ# asﬁ(inatc %aﬁclrlr‘_&bnesi um
stearate aptosplute,i cagiouY, sgab) Istathés, belHesd EaPMIRS, lﬁcgﬁ:iﬁcﬁﬁ%e

such as

pepti des nay be dissol ved or suspendéd *M' suitable |iq

fatty oil spol)ﬂmrsGuphaapblwth)dendglgmld 25 : pol yet hyl ene . gl ycbl s. In
addi tion, stabilizers may be added. All forrrul ations for or al

adni ni stration $¥5ANg avily odaled in Ube st eapotasilyedetbunine oplitmnef

For m o0t aPEREes 3 oA Ret0GPIAEYAoG aDY OF IR BARIAGA 8L thiavention. Oct ober

popt | ?Ss"ié?o?ﬁ?ﬂ*g%% ﬁ)ﬁ b aﬁo?%ﬂsﬁ?%”svﬁ%ﬁxg%&aga% o hS PaEIRber od i n

nebul | zor o Rue tﬁfe‘)ﬁ?é“%’?ﬁ%‘ﬁ’é"a%‘?; SPERlR Ahobhd Malbd” REGH *67 &K O
thetapeut:ca_lly effective dose, which can be estimated initially from cell

le-

culture assays or in vivo animal assays. For example, a dose can be

15 formulated in animal models to achieve a circulating concentration range that
includes the IC; or the IC;q as determined in cell culfure. Such information .

can be used to more accurately determine useful doses in humans. Initial

dosages can also be estimated from in vivo data. Using these initial

guidelines one having ordinary skill in the art could determine an effective

20  dosage in humans. |

Moreover, toxicity and therapeutic efficacy of the peptides described

herein can be 'determjned' by standard pharmaceutical procedures in cell

cultures or expeﬁh;entai animals, e.g., by determining the LDs, and the EDx,.

'I_hc dose raﬁ(__) -Betwecn toxic and therapeutic effect is the therapeutic index

25 and can be expressed as the ratio between LDsg and EDy,. Peptides which
. -exhibit high therapeutic indices are preferred. The data obtained ﬁom these |

cell cultures assays and animal studies can be used in formulatmg a dosagc

range that is not toxm for use in human. The dosage of such peptides hes

‘preferably thhm a range of cnculatmg concenirations that mclude the EDg,

30 with little or no toxicity. The dosage may vary within this range depending



propel lant, e.g., dichlorodifluoronethane, trichl orofl uoréﬂﬁt%’&ﬁ@oﬁi chloro
S tetrafl uoroethane or carbon dioxide. In the case of a pressurized

aer osol e unit may be determ ned by providing a valve to deliver
a met eredwénggfﬁgg Capsul es and cartridges of, e.g., gelat P IEPLIS i 1y an
I nhal er or insufflator may be formul ated cont aining a. powder mx of the
conpound and a suitabl e powder base sthch as | actose or starch. io The

pept i des -ceaen thealosage frm eraployed mod the sewls qﬁﬁdwm@nm lfédm'fh%t ration,

°. b, BT oDl S BB S b R BB e Pl O
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suspensi ons or aqu oué icles, and
may cont ai fofHIHUTRE Ph&nﬁ&%[ﬁécﬁ%@éﬂ”ﬁéﬁ%ﬁh@ﬂ chap@Ppill gagély) and/ or

di spersi ng, agents Phar maceut conmposi tions for parenteral
~adm ni g ration Doeghgslgmoasuant nteniali ichonbe afdjadted dadividuallyeapaivias in

wat er -sol ubl e form  Additionally, suspensions of the active peptides may
be pr epar eplaama? tevalsp of pthe agetivei lll;rgned}w&tWhmlsaspemﬁimt touimaibtain

l'i pophilic solvents or vehicles include. agﬁé oi I s, such as sesane oil, or

r

Isynt hetic W%le(ﬁecést‘éﬁ?@l patient @@asagﬁlﬁl’ Adminisral E&ld@ﬂg@i@@f@r )
e eone’; Heou SRl ey E@Emwmiqp@ 3o 3Pt oLIEL0 e hy!

[ 1 ul i |
Ceontan sHR kiRl hBRbiy. GRRL W6OR 10 TR ppRHEARIRTRY . >0
the pepdi dgad ot #ﬁfk&er h}lgﬁ]%%a@%btm %A@MWt At §8ne

sol'utions. Alternatively, active ingredi may bé 1 n powder formfor—— "

constituti easesf ttheRagautically e efRbtios e sefurg. leseleriwill pyr aghiefadeebyat er ,
before 30 use. 1 Cctober 2004 WO 01/64234 PCT/I11 A1/ 00198 33 The peptides
of the preadmiinisterimgt moliiple dosts oadie dapr rhllmsed()frllop&adthlmshﬂwltm'ons such

as suppositories or retention enenas, using,
selective uptake, the effective local concentratton ‘of the drug may not bc

related fo plasma concentration. One having sk.lll in the art will be able to
15 optimize therapeutically effective local dosages without undue
experimentation. |
Depending on the severity and responsiveness of the condition to be
treated, dosing can also be a single administration of a slow release
composition, with course of treatment lasting from several days to several
20  weeks or until cure is effected or diminution of the disease state is achieved.
The amount of a composition to be administered will, of course, be
" dependent on the subject being. treated, the severity of the affliction, the
manner of administration, the judgment of the prescribing physibian, etc.
| Compositions of the present i_nvention may, if desired, be presented in a pack
- 25 or dispenser device, such as an FDA approved kit, which may contain one of
more ufﬁt'dosage forms containing the active ingredient. The pack may, for
eXample, comprise m‘et-ai or pla_stib foil, such as a blister pack. The pa_ck_ or
dispenser device may be accompanied by instru'cﬁons for admini'strati’o_ﬁ.
The pack 6_1’ dispenser may also be accompanied by a notice assoctated with

30 the container in a form prescribed by a governmiental agency regulating the



conventional suppository bases such as cocoa butter or ot Hé?ctﬁf?%yggp‘?des The
phar maceuti cal conpositions herein described may al so conprise 5 suitable
solid of gsl g’hase carriers or excipients. Exanples of such carriers or
exci pi ent SYPRYFHAL, but are not limted to, calcium car bonBEEILGAOLISUM
phosphat e, various sugars, starches, cellul ose derivatives, gelatin and

pol ymers such as pol yethyl ene glycol s.3sPersons ordinarily skilled in the
art can eanihufadik€ e Silel ST PhairBadiotiedBs whieh dRsiddis"RifhegdoLagy for any
of the peptides of the invention. For any peptide used in accqrdance with
t he teachiapgsovdl byehpragomoy of rithenfornn ofatlicheoapesitios! by afhactdve
amount, also referred to as a therapeutically effective dose, which can be
est i mat ed Yai¢Enay| gdminisration. Suoh metisc.afenpzample,i mayi bo ofilatmlingssays.

For exanple, a dpse.c 15 fqroul ated.in ani mgl nodel,s .to achi eve a
circul ati rfﬁ’PEBYﬁqgﬁY ﬂ&aﬁoﬁi‘opaﬁﬁa ﬁﬁ%ﬂ}\gﬂ’rﬂ%ggnt fepressupden dags @100 as
~determ_ned. 4 n. cell ture. . Such. i Af-or ] O can.he used {.

accur atsel yo%g?ea b]r%\ge'ﬂlug%qdﬁlpt d%%eé% (?ﬁmﬁ’ré%iﬁgg TR %@f&é@g r%faﬁ‘eal so be
estimat ed oMo fHinRafat | : hidhddetical9 Mhafdr! Q8¢ Hlavi ng
ordinary skill 1n tﬁ% gﬁ:tﬁ %ogﬁbﬁg?%?ﬁﬁ%% e?tlg%lgleve Zlgﬁgosagé)qﬁ n

hunans. Myrepaed, plaved Gint dn apgrdpiiite Ritdifiers fdodc Rbelcd 6 &Rt d§s
described herein can be determ ned by standard pharnmaceuti cal procedures.
in cell cuievenizon of arcindicated corditieniordhdyctiongof a dysidad eventniSagtablee LD50
and the ED50, The dose ratio between toxic and therapeutic effect is the
t her apeut i @diGgeon Abe alabel amaye insdpde s tieatraent: wedfon ipseventione ofl EEO and

ED50. Peptides which, -exhibit .high therapeutjic indices are preferred. The
data offt ai FHOIRMYRE ¢ Hsease, @ viral AiSgrsss ‘é’é'g':)}‘é}-c&ﬁﬁﬂaﬁgmb@m@@@uaﬁan be
used in f ] 0sage, range that .,s not Ic for use in human. The
dosage of Qé%&’g’gﬁ%r %gnﬂoggtopsp@f jp’zﬂﬂ WW?’ncét%%&:em@P PO i ng
concentr at 4 : I Rl ; gpﬁ%ﬁ& el it . | cLipy.. The
dosage nayérggr%l&vm t R ﬁptﬁﬁgcéékgge epengwr)l%glf’ &%@gﬁ 6%4%% 041%]%'4234
- PCT/ 1 LO1/ Oftbfiferafidn,u mmat«?ﬁ;ia@@ agtend @Wells e PrlEation hold diffetthBalibn,

e

adm nistration utilized. ) .
megakaryocytopoiesis, erythropoiesis, leukocytopoiesis and/or

15 thrbmbocytopoiesis.

The pharmaceutical compositions according to the invention may be
useful in maintaining and/or restoring blood system constituents, in balancing
blood cell counts, in balancing levels of metabolites in the blood including
sué:;lr, “cholesterol, calcium, uric -acid, urea and enzymes such as alkaline

20  phosphatase. Further, the pharmaceutical compositions of the invention may
:be useful in indqcmg blood cell proliferation, modulating white and/of red
blood cell counts, particularly increasing white and/or red blood cell counis,
elevating haemoglobin blood level and in modulating platelet counts.

‘The term “balancing” as used herein with relation to levels of certain

25  physiological .paraxﬁefc'rs,- means changihg the levels of referred parameters
and bringing them closer to normal values.

The term “normal ’val_ue;'s_” as used herein with relation to phﬁiolpgical
parafneters, means values which are in the range of values of healthy humans

or animals.



exact. fornulation, route of adm nistration and dosage can @réoRsnd@h by the
I ndi vi dual physician in view of the patient's condition (see, e.g., Fingl

et al., 1975, fn: The Pharnacol ogi cal Basis of Therapeutics, chapter 1,
page 1). 3OIY&HE+anount and interval may be adj usted i ndi PCHIERD/G01YD
provide plasma |evels of the active ingredient which are sufficient to

mai ntain therapeutic effect. Usual paid ent dosages for oral adm nistration

range from abqnts&ﬁeiﬂ&m &gé@@mvaméﬁtsi%pgggﬂgbhﬁéqm@ﬁmﬁ
u

100- 1000 rr?/ kg/ adm ni stration, preferably from 150- 700

ngy/ kg/ adnibalanceatcdountsi mfamed nblsodpreetisy abvhjtef idoodiboells, 2platelets and

ng/ kg/ adm ni stration. In some cases,_ therapeutically effective serum
| evel s - wibaemaglohini leveld Bhe pharmacattionl 6gmpOSIioRso veslion deay | n

cases of l,ocal m n'LstrationdorI s‘gﬂi-tecti.ve upt ake, the effective | ocal
it P

concent r atic¥redor ActiYptng Hlag &% -ed to plasma concentration. One -
havi ng skill iRt L1 _.be . L J. 1Y) r l-cal,

effective |ocaﬁ“d§§‘é‘§ié’§> #“% L) '"%g%ﬁ]ecta?e‘g(ogneﬁ&#é%ﬁ%&ﬁeﬁl&%é}’%n t he

severity . ) toFeh hilets : 3 ' can

al so be aﬁ%ﬁ%ﬁg@g@gﬂ{dﬁ@ﬁ%ﬂ% of %ﬁs ol&vhgerﬁtglgsgalc%%ggéﬁgi%ﬁ@w h course

of treat myiateletst iyRgpHocpm®, S | cgAY anfio ngophill d2drdE8kSasOrwellt b cure is
effected or dimnution of the disease state is achi eved. The anobunt of a
conposi t i aleficteriny andi makusctauh \n | pre-lotkemio and leakemép eodditionsnande
subject being . treated, the severity of the affliction, the manner of
adm ni st réﬂ'@ﬂl)o@)ﬁép‘j’m@gnent of the prescribing physician, etc.

Conposjtions of, the present inventjon may, i.f. desired, be presented in a'
205 or' o edler; (e PlashAcRical RpRHUaR, B b fsEdnla
gg(r:\tain oOr Ifj&t r ril)l dosa %8{ ot ﬁlﬁ)é tg alt.ive in ed?/ent The
pack may, rt?(t:)z{r']“l:ljl ng’%’l"g %5 g(g ﬁ?o g&%ﬁ&s{!‘? ﬁn &gsugﬂn%esc%gmbl | ster
K The s " i : : : : ¢
B i st a1 on ort poRhE RERCHE finaBRAl SBuARERIRRLE e M BRBR UL 0T, o'
associ at ecadsahtapg@dus hén C GhE aigfipgulafior fofr Mher eismuhed r@yﬁ,mov #nt al

agency regulating the 1 Cctober 2004 WO. 01/6, 4234 PCTI I1.- 01/ 0019
chemotherapy or radiation treatments, in alleviating the negative effects,

15 reducing chemotherapy and irradiation-induced vomiting and promoting a
faster recovery.

Still further, the pharmaceutical compositions of the invention may be
used for the stimulation of human immune response during treatment of
diseases associated with immune deficiency, for example HIV and

20 autoimmune diseases. |

The compositions .of the invention may also be intended for veterinary

The pharmaceutical compositions of the invention may be used in the
ilfreatment and/or- prevehtion of, for example, d:sorders involves abnormal -
25 levels of blood cellé, disorders involving hemopoietic. _stétn cells prod_u_ctib"n
and differentiation, freatment of platelet, lymphocyte andfor nutrophil
disorders, for the treatment of pre-leukémic and leukemic conditions and for
the treatment of thrombocytopenia. The pharmaceutical compositions of the
inve_n‘tion may also be used in the treatment of cell prqﬁfcraﬁve diseases and

'30 discases involving immune deficiency, such as HIV, and of autoimmune



35 manufacture, use or sale of pharmaceuticals, which not Qs 2064 | ect i ve
of approval by the agency of the form of the conpositions or human or
veterinary .admnistration- Such notice, for exanple, nay be of |abeling
approved bWQewe4essS. Food and Drug Admi nistration for presardptiioooedsugs or
5 of an approved product insert. Conpositions conprising a peptide of the -
invention formulated in a conpatible phgrmaceutical carrier-my also be

pr epar ed, [ L :ont ai - e -Qr treatment or
preventi onra(i)%%g%'i ﬁgﬁ@%‘?@g& @%??ﬁ"?‘dﬁ%gr |%%?%O%ﬁ%ai‘§%§&%d?@§ﬁt :
Suitabl e iyaed Far Simuls I,-,ﬂ%,)h' ] et angth reyeRh,on of an
10 aut oi mmune di sease?&gk\?ihreal i séei;% Hﬂ%l ?al | @g%l?l on,ﬁjtogrrg o%t openi a,
pancyt openiteeatipents) forexhophsid refyging chemdthecapy-adsobiaté Evefiing 9l ucosuri a
and di abetes, or_induction of henmatopoiesis, hematopoietic stemcells
proliferation, Hdreatbypyehtonc futthen cralates pito| iahtirkactarial anphatidstentdadli at i on,
megakar%ocyt opoi esi s, erythropoiesis, |eukocytopoiesis and/or 1is

"t hr omboéyt SHBIRESIHONSTRAMBHNRRR% dCH¥G  Ingtsdial | 3t lnast sseopeptide of thee

i nvention e useful . in maintaini andlaor testaoring blaqd system
constit uentlrrga,y erﬁ?’bﬁﬁ“ir‘f?ithﬁ usg %tgﬁ’ecg?ﬂ’%% U?Ié ?}e FIhVﬁSﬁPHn% ﬁ&aﬁﬁ\%%/réal‘of

met abol i t egpbhist Ne bl ood including sugar, cholesterol, calcium uric acid,
urea and en%m&s such as al kal i ne 20 phosphat ase. Further, the _
pharmaceutical CcTHEO&Edrt fg eRl: i e i LY i ng

bl ood cell . proli ferat(%rg%:gtrgmtg% ?F%%??gnand/ 5§r)ﬁrrde{§8&gkc§g§jthggﬁiccount S,
parti cul ar Ipreventingasr rgeatinizt 2n anttioimures diveasy] thel mefldis effeetRl dyi ng
haenogl obi n bl ood | evel and in nodulating platel et counts. The term '

- frat-andPngladmigisiering ihar sibjedti iohneasd at thorapeutitalie effeofive amaint o5 ——

physi ol ogi cal paraneters, mneans cbangiqr}g the | evel s of referred paraneters
and bringi M§plife deaved Som an b fesinusporien Ph@Sleeaseimor nal  val ues” as used

herein with relatign to siolggical _ paraneters, geans yalues ich are

in the range of ?CB‘%H%%??%WS‘%@% {#‘EF%?S R“Uéé‘%érm 3od VO

01/63234. RETLRAIMABIIL treating a viral disease, the method is effected by
administering to a subjéct in need a therapeutically effective amount of a

15 peptide derived from an N terminus portion of aS1 casein.

Further according to the present invention there is provided a method
of preventing viral infection, the method is effected by administering to a
subject in need a therapeutically effective amount of a peptide derived from
an N terminus portion of aS1 casein.

20 " Further according fo the present invention there is provided a method ‘
of inducing hematopoiesis, the micthod is effected by administering to a
subject in need a‘therapeuﬁcally effective amounit of a peptide derived from
an N terminus portion of aS1 casein. '

Further accd'rding to the present invention there is provided a method
25 of inducing hema_topoietic ‘s_tcni- cells proliferation, the method is eﬂ"ecfefl by
adrﬁinistering‘ toa subject in need a therapeutically eﬁ'eétive atpounf of a
peptide -derivgd'_from an N terminus ponion of aS1 casein.
‘Further according to the present inv_eﬁ_tion ﬂlCl’C‘iS provided a method

 of inducing hematopoietic stem cells proliferation and differentiation, the



36 In specifically preferred enbodi nents, the peptides of Qaieber 30%ht i on
bal ance counts of red blood cells, white blood cells, platelets and

. haenogl obig | evel . The. pharmaceutical conpositions of the invention nmay
be used f3YORUHMZ4ting bl ood cell proliferation. 5 In addi BICIALOVRIoE
pharmaceutical conpositions may be used for the treatnent and/or prevention
of henopoietic stemcell disorders, iB&luding platelet, |ynphocyte, plasm
cel | and methosblsi effetsd tyeadministeninig| toaa subjddtcinenesd andierageitioally on i n
pre-leukem c and | eukem c conditions -and thronbocytopenia.. 10 Further,
.the pharéidedine ampuntefipopentidenderiegd Heony sadNf tormimes porteen wfeShnd/ or
prevention of cell proliferative diseases. In this connection, it is worth
noting t h&%he phar maceutical conpositions of the invention are

ot ron POt bR e R R OLR L et
Tocovery. FRRihe kB e on e e LI AR R R BBk B3 Cht  on
my be us gdbj%@tintﬁ&dsdmet&tp@ﬁﬁeﬂlpéﬁwﬁwmmuﬂ@fa@épﬁaé deflved B} I €at ment

of diseases associated with imune deficiency, fof exanple HEY and 20
aut oi munan i eemias. pottion ofgfis¢dsenns of the -invention may al so be

i ntended for veterinary use. The pharmaceutical conpositions of the

i nventi on may Burihewrecoondingdo the eacseehinendionrthers svpnovided afimethod

- exanpl e, ofi's rders invol ves abnor nal evels. of bl ood _cells,

di sor der s°F ABSRGPE £ PpRIpEs; the @@hﬂéfﬂgl § peisduby i asnmtsterng fter ant i at i on, _

tr oat Nont 5eth Bliedia et B CHLT cEieE Ve AR GTia RRi S FORHE! BBRe mont of

5o be. AL SR AR SEREHER “0ro Tt erative di seases and 30

%ic seas resziogzol FuRtBer! MeBdiRg 46 the RBsht isrtionStde iPpdvidedt idBY"e 1
of inducing leukocytopoiesis, the method is effected by administering to a-

subject in need a therapeutically effective amount of a peptide derived from
15 an N terminus portion of aS1 casein.
Further according to the present invention there is provided a method
of inducing thrombocytopoiesis, the method is effected by administering to a
subject in need a therapeutically effective amount of a peptide derived from
an N terminus portion of aS1 casein.
20 * Further according to the present invention there is provided a method
of preventing or treating thrombocytopenia, the method is effected by
‘administéﬁng to a subject in need a therapeutically effective amount of a
Ap'cp'ﬁde‘ derived from an N terminus portion of aS1 casein.
Further according to the present invention there is provided a method
25 of preventing or tréating pancytopenia, the method is effected by
;adnﬁuisteﬁng to a subject in need a therapeutically effective amount of a
peptide derived from an N terminus portion of QLSI casein. -
Further according to the present invention there is provided a method

of -.'prcvgnting or treating granulocytopenia, the method is ecffected by



WO 01/ 64234 PCTI| 01100198 37 diseases. Further, the phatRéehst 2eed
conpositions of the invention may be wused for stinulating the inmune
response during chenotherapy or radiation treatnents, for exanple for

r educi ng c‘H@r%gf?ér‘apy-associ ated voniting. The invention fRCEMESI/EPBMEES O
anti bacterial pharmaceutical 5 conpositions conprising as active

I ngredi ent at | east one peptide of theg invention and to the use of the

pepti des c&dnjihmémyg@@iao&lg&taﬂlt heé?iigt Efa@eutlwte?f cﬁbgsarmftﬁﬁoﬁg' ng to.

the present invention theré i1s provi a net pr even # treati ng

an_aut oi mpeptide diesiead €roni b NRiMshs Sorbh OF 08N cdd¢in, 10 admi ni stering to a’
subJ ect in need a therapeutically effective. anount of a peptide derived

froman N ter ni¥uthgaccontngto i fresartdnventfon tHeee inpasidédd thethblie present
invention there is _provided a nmethod of preventi 1% or treating a viral
di sease, t%e H’f%‘t’%’dl& §Feﬁ€é§ﬂﬁdhﬁ})eﬂl§¢dﬂm%t@ﬂ odais utffededi byneed a

t her apeuti ef.fe tive ampunt of | rived froman N
term n§ g 12 subjecti |- n?—‘fi’rf“ @ghﬁ%i%éﬂi’ﬁ@%?‘weﬂhf aj nventi on

f fect 'eéf Bff%!éé?n%%fl? 8i3 S 2PlerRBR O ot il cardinhcr mpout | cal 1y Z?Eel:f. e
Rt her acoor g e dﬁ%ﬁf‘e@e@n@*@?%#g%ﬁ%%&fﬁg?%ﬁ%é%@%ff Adntofe nod
of induci ngf prewérmiigl osr Strediin@ robolatbrbmi! ftRE! %Et@d? i pep“g% ggrto a

subject in need a' therapeutically effective anount I ved
from an Nadeinistering éo ta subjeét ASneed asterapehticille efRefOE dirddurtoof he present
invention there is provided a.method . 25 of inducing hematopoietic stem
cel | s ¥9r olneptifig desived Giosr andhteminnsgidrtion of ofA caseivi.ni stering to a subj ect
I n need a ther uticall effectlve anmount _of a peptide derived from an
N. terninus por Lﬁgﬁﬂ W%Mrmﬁ%ﬁtl%ﬁmr@nmgmwodﬁd]e methodnt

e o U IS A P D™

fo a subject in need a therapeutically effective amount of a peptide derived

from an N terminus portion of aS1 casein.
15 Further according to the present invention there is provided a method
of preventing or treating diabetes, the method is effected by administering to
-a subject in need a therapeutically effective amount of a peptide derived from
an N terminus portion of aS1 casein.
Further according to the present invention there is provided a method
20 of preventing or treating AIDS, the method is effected by administering to a
subject in need a therapeutically effective amount of a peptide derived from
an N terminus portion of a.S1 casein.
Further according to the present invention there is provided a method
of preventing or treating mfectxon by HIV, the method is effected by
25 admmstenng to a subject in need a therapeutically effective amount of a
peptlde derived from an N terminus portlon of aS1 casein. ]
Further according to the present invention there is provided a method
of prevenhng or treatmv conditions associated with myeloablatwe doses of

-chemoradloﬂlerapy supported by autologous bone marrow or penphcral



WO 01164234 PCT/ MD1100198 38 nethod is effected by adni nild?dehaigled a
subject in need a therapeutically effective anmount of a peptide derived
froman N term nus portion of'aSl casein. Further according to the present
i nventi on WR&VE423%¢ provi ded a nethod 5 of induci ng negaka®Eddgoupupesi s,
the nethod is effected by adm nistering to a subject in need a
therapeutically effective amount of a4peptide derived from  an N term nus

portion obigsd |siemseaich trasphaftatisif O(ASOT) t or t AHopERSENbon@Y &RAeW there is
provi ded a nmethod of inducing erythropoiesis, thé nethod is effected by

adni ni st efiangplantation (BTN thet methodeis ceffectdb by peimindsteiing 4dbfesibjeet anount .
of a peptide derived froman N term nus portion of aS | casein. Further-

accor di nglit e Presapantically etfachive tamount; of p meptideaderivast fisan as N nduci ng
| eukocyt opoi esis, the mpethod is effected by admnistering to a subject in
need a th"?"&ﬁ@H?PE‘a’rqDyD%$gE?$% amount of a peptide derived from is an N

term nys porti f aS 1 sein. Further according,to the pres I nvention
t here #Is provi é’(ﬁﬁlgrnﬁ?cl% goF"iﬁ’é’ucPF nfh%ﬁﬁﬁ?_% gbc&?eéﬁ proy hod is
ef fect ed. éyﬁ ré'[ﬂ% . bj kn.need -her gpe Dgﬁ]!l][‘ effective
anount . of ?‘gaggg%l e derl (;c???(?%mﬁ}_fajﬁ _tnerﬁi g’ﬁsh‘ggr oﬁﬂpgﬁg ‘\({:%%ei n. 20
Furt her a‘iﬁ%ﬁﬂe?ﬁahﬁﬁc&h‘tﬁﬁﬁ&émbﬂ&iﬁbh'&mﬁﬁﬁﬁ . S aR RtivE SHgRdigithod  of

preventing or treafing thronbocytopenia, the nethod is effected by

adm ni st era p@ptide adéexibgd diromn ane®ll tephintisapettio 204 You®l f gy cargiopint of a
peptide derived froman.N term nus portion of aSl casein. Further according
to the preharmacentically ancepiteble camigrr ovi ded a met hod 2S. of preventing or
treating pancytopenia, the nethod is effected hy adm nistering to a subject
~-in nedf a ther cassapdinger det thee pressdht I0yenHOBe phIe 1% epROVAdEd rdm—an-—+N——

there i's BRBTRABR el Somppoipn BoDBHERTBECE PRatE i Rl Pgest Bien . the
method is p%fa}rﬁﬁﬁﬁﬂlcgy composition comprising, as an active ingredient, a peptide
derived from an N terminus portion of aS1 casein and a pharmaceuticaﬂ_y
acceptable carrier, |

15 Further according to the present invention there is provided a
pharmaceutical composition for preventing  viral  infection, the
pharmaceutical conmiposition comprising, as an active ingredient, z peptide
derived from an N terminus portion of oSl casein and a pharmaceutically
acceptable carrier.

20 " Further according to the present invention there is provided a
.phém’aaceuﬁcal composition for inducing hematopoiesis, the pharmaceutical
composition compﬁsiﬁg, as an active ingredient, a peptide derived from an N
terminus portion of aS1 casein and a pharmaceutically acceptable carrier.

Further according to the present invention there is provided a

25  pharmaceutical .composition for inducing hematopoietic stem cells
proliferation, the pharmaceutical composition comprising, as an active
ingredient, a peptide derived from an N terminus portion of aS1 césein and a

pharmaceutically acceptable carrier.
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need a therapeutically effective amount of a peptide derived froman N
term nus portion of aS | casein. Further according to the present invention
there i s pWOW&E2B4a net hod of preventing or treating hypergdiwidessds t he
method is effected by 5 admnistering to a subject in .need a
therapeutically effective anount of a 4peptide derived froman N term nus

portion of aS | ' L - pr, t. .1 Lon there is
provi ded a mnet hFo‘gilﬁ%‘ %Bﬁg@g{ré]ﬁéga%%r‘r%ea [ Eﬁ“@%ﬂeﬁ%&gr},saﬁﬁﬁé%? hod is
ef fect ed phargaebwicdierd Rich S¥O €@ldicing e Hentath gfeﬁgeu§t{3ﬁgl lyef fective
amount of ‘a to peptide derived.-fromN term nus portion of aSi casein.
Furt her aquolifémtjonanthdifforeatietion, the phiaimacétiiat compositivrdesmprisiighod  of
preventing or treating glucosuria, the nethod is effected by adm riistering
to a. subjascan activeemgredicidea poptide datived dfdme ani Ndeambmstpation fapSi de
~derived froman N termnus portion of aS | casein. 15 Further according to
the pr@serfeSERaK ¢ phammeenticallypcoepible SaSEhod  of preventing or treating

di abetes, th t hod i ffected by admnisteri t - bj ect i d

her apeut i cal | yF ORPEG (G0N 1Rt T TR PGB JBare A5 nproviond Lar m nus.
ti f L. | - t | ti th '

brovi ded PEaPeEaRGY" cdlideliy T6PL IRIE, e SRoblER, o e "' C ¢

ef fect ed byhafRcBnE réd‘t&;d 1 eRind vel [ ffective
anmount ofb%hpepti.de&%’eri eﬁ%%ﬂmﬁmﬁ?%ﬁﬁ%ﬁggr%h%gﬁﬁgyﬁa%ﬂebﬁggei n.
Further acderivbdGon® salN ®fAHRSportiod VT &8 ddleieand PpRMASchulicaRyhod  of
preventing or treating infection by MW, the nmethod is effected by ~ 25

adm ni ¥t eragegptableicamizrect -i n need a therapeutical 'y effective anount of a
peptide derived.froman N term nus portion_of aS | casein. Further
according to thEupthes according o dhe tpresent; dnyensionddhere rist provided a

preventing_or treaft.ing conditiops associated wth el oahl ati ve doses of
Dheror adr SRS iAot T BB CONDDRIEST D e PhepmPrpHisa)

composition comprising, as an active ingredient, a peptide derived from an N

terminus portion of aS1 casein and a pharmaceutically acceptable carrier.

15 Further according to the present invemtion there is provided a
pharmaceutical  composition for inducing leukocytopoiesis, the
pharmaceutical composition comprising, as an active ingredient, a peptide
derived from an N terminus portion of aS1 casein and a pharmaceutically
acceptable carrier.

20 . Further according to the present invention there is provided a

- -pharmaceutical composition for inducing thrombocytopoiesis, the
;p'harmat:euticgi pompbsiﬁon comprising, as an active ingredient, a peptide
'{_ierived fro'ﬁ: an N terminus portion of aS1 casein and a pharmaceutically
.acceptabie-caﬁief- |

25 Fu'r‘th'c'r‘ -ac(;o,rding to the present invention there is provided a
pharmaceutical composition ‘_fbr preventing or tcating ﬂirombocytqpenié, the
phannacemicgl composition comprising, as an active ingredient, a peptide
derived from an N terminus portion of «S1 casein and- a pharmaceutically

~ acceptable carrier.
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transpl antation (ASCT) or allogeneic bone marrow transplantation (BM),
the nethod is effected by adm nistering to a subject in need a

t her apeut mo@abi/¢a2ef f ecti ve anmount of a peptide derived frompar/ie/d@abgn nus
portion of aS | casein. 5 Further according to the. present invention there
I s provided a pharnaceutical conpositign for preventing or treating an

et ive i mgr cdi ERFREt ACSRRRRGC G CHe, PECTTRb A ONoP AR LS pRiP IS & as 1
| O LGP oo i i o as 1
Che. pr ecoRPamURRAERC BubipbBtioh 26 TREENES U behuind, padbAIERIBCAR on Ty ©

prevent i NnGharRiceutieat | Wi j §RAPE ast rs j sition
conpri si ngh as %e?]lhgg F@gpla%lg’?felg‘%oerﬁ?ﬁ a bggt:ihgea(ﬁggri vgeg, é’?‘??ﬂ??ﬂ % t erm nus
portion oldefi%éd da@Ri dh W@braﬁmhmPﬁﬁﬁﬁubf@Smasei@cm abpRaricelrtallyl S

Further according to the present invention there is provi.ded a

phar mas eutacceptaltlempasért i on for preventing viral infection,.the

- pharmaceut i cal _conposition conprising, as an active_ ingredient, a peptide

derived from akusheer agooudingoite | e gresent| mvesdion dherea iphpravidslitd cal |y

accept abl e, carrier. @ﬁo Fur t.her cpordi to %FQ’S@E esent, i nvent| on there is

pLow ded Qha’ﬂﬁﬁ?m P?’E‘_EPS@B § PP OF Egﬁrﬂ%‘h]ﬁ’f’m s, the y

DA e o OBP SRS PhB e B B! g aERE. £ B 0Pt

accept bl GefFbliFom 2 W 1i5linde PRI B! 951 NasBiL AR a RXSUIARAIFT© | S
Itron for I ndu e

provi ded a pharnaceuti cal conpo r cl ng opol esi ¢ emcells
prol i figr atabggptameq;am@,r, maceuti cal conposition conprising, as an active

i ngredient, a peptide derived froman N term nus portion of aSl casein and
a -pharmaceut ithatliey aceedingblie tier rpresentl edmiiver tRGM4 is provided a

pharméccutical composition for prevénﬁng or treating hyperlipidemia, the

pharmacentical composition comprising, as an active ingredient, a peptide

derived from an N terminus portion of aS1 casein and a pharmaceutically
15 acceptable carrier.

Further according to the present invention there is provided a
pharmacemfcal composition for preventing or freating cholesteremia, the
pharmaceutfical composition comprising, as an active ingredient, a peptide
derived from an N terminus portion of aS1 casein and a pharmaceutically

20 acqei)table carrier.

Further according to the present invention there is provided a
pharmaéeutical composition for preventing or treating glucosuria, the
‘pharmaceutical composition comprising, as an active ingredient, a peptide
derived from an N terminus portidn of aS1 casein and a pharmaceutically

25  acceptable carrier.

Further according to the present invention there is p_rovid%.:d a

 pharmaceutical composition for preventing or treating diabetes, the

pharmaceutical composition comprising, as an active ingredient, a peptide
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there is provided a pharmaceutical conposition for inducing henatopoietic
stem cel | %OQQ%H eration and differentiation, the pharmaceuti cal

conposi ti oh" sing, as an active ingredient, a pepti dEHEPHEA9E r om an
N term nus portion of aSI 5 casein and a pharnmaceutically acceptable
carrier. Further according to the presgnt invention there is provided a

phar maceutdesired GRomOA N ¢talif ng;@;_?ﬂ&ﬁflﬂ‘&sﬂ%’a@éaﬁowd Pphdleuti Al .
pharmaceutical . conposition conprising, as an active iI'hgredient, 3’ pepti de
derived f racoeptabl daerien. nus portion of aSl casein and a pharnaceutically 10
acceptable carrier. Further according to the present invention there is
provi ded a phdfurtiesuaceaiing tpotie i preséndr vehiininn dgherey tihirmovidesi ;1 t he
phar maceutical copposition conprising, as an active ingredjient, a peptide
derived f Mbmaceuiicab GORPOSHIM | §F oPrESILNg,sey nitgating pAHPSacthe i cal |y

acceptable,carrier. Further gccording.to the present.invention there is
orovi déd Phafmapcitical composing, SmPristE S AR AR gineReligRl COBERIES 5. t he

phar maceut 4 05 G ri si-ng, n I ye. i ngyedient .. eptide
ot 1 vea T sevsd RBRO Y TekaY HRGOR oS35 el i o bt Rbiofol o 1|
acceptablqnﬁgﬁgbﬁgmnﬁgLFurther according to the. present invention there is
provi ded a pharnmaceutical conposition for inducing thronmbocytopoiesis, the

phar maceut i cal .Furdrpoacédrding Gopthei; ifverftiin \Rete 48 eficvided & peptide
derived froman N term nus portion of aS | casein and a pharnaceutically
. accept ablphasmacewicak gonipesitioncforgireyenting be treatingihféctionrty HIV, tiere i s
provided a, pharmageutical. conposition for preventing or treating -
t hr onbi8cy tRiREMRAgCUHq9d compasiian: Gompaising ngfo sntactivecmgpedientag peptiden act i ve
I ngredient, a eﬁt_i de l\ier I ved from an 1J(:I &ir m nus portion of as 1 casein
and a phardfEtEdiitem py N denpings| rorign ¢fepS1 casem and a phatmaceutically -
acceptable carrier. :
Further according to the present invention there is provided a
pharmaceutical composition for preventing or treating conditions associated
15 with myeloablative doses of chemoradiotherapy supported by autologous
bone marrow or peripheral blood stem cell transplantation (ASCT) or
allogeneic bone mamow transplantation (BMT), the pharmaceutical
composition comprising, as an active ingredient, a peptide derived from an N
terminus portion of a:S1 casein and a pharmaceutically acceptable carrier.
20 " Further according to the present invention there is disclosed the use of
a peptide derived from an N terminus portion of aS1 casein for preventing or
-treating an autoimmune disease.
Further according to the present invention there is diécloscd the use of
.a peptide derived from an N terminus portion of a1 casein for preventing or
25  freating a viral disease.
Furﬂler according to the present invention there is disclosed the use of
_A.'a peptide derived from an N terminus portion of aS1 casein for preventing
viral infection.
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present invention there is provided a pharmaceutical conposition for
preventin r treating pancytopenia, the pharmaceutical conposition
conprisingwggykgﬁ‘active ingredient, a peptide derived fr8QTARINIML ni nus
portion of aS | casein and a pharmaceutically 5 acceptable carrier.
Further according to the present inven#4on there is provided a

phar maceut i cal Futpasicconling o6 iy piesait ingention theaé indisclosed taciopeni a,
phar maceuti cal conposition conprising, as an active ingredient, a peptide
derived fraopepidddesived fbempan N dermaiua g®rtionasfenl 1 aciden forhandweieut i cal |y
to acceptable canner. Further according to the present invention there is
provi ded RCIRHEPAEESUti cal conposition for preventing or treating

ot Rt s R R R SOt
h ' ' i -F digng . h
nvent fon § Mepadk Hept3dERRAE T HefRlbis Thortigh D BSICRERN PO BEnt | ng or
treating- %%hg{eﬁ@%mkggs Pﬁﬂﬁ%fﬁf(ﬁlgt i cal conposition conprising, as an
t, a peptide erive

active ingredie froman N term nus portion of aS |

casein and a phpafBeéeaticofdihs Yo tROpagesPin¥ehBor Hidrbqs disclystlthe as&eFdi ng to
the present invention thereis provided a pharmaceutical conposition for

prevent i nga geptide aterivgd gfromoan M derthitms pdrtioneet wiS1cedsev Foo shdviokis
conpri si ngl,] as an_active ingredient, a peptide derived froman N term nus
portion ofhereatoperetisi steraeglis ppoliferatvmand diffgreni¥ioecept abl e carrier. -

Furt her accordi o the present inventjon there is provided a
- phar i'¥ceut i cal P gﬁfﬁ%"f’? i the pessent Inygnten thergds disclpsgddbe yise ofie

har maceuti cal ..gonposi t.i on compr.i.si ng, as acti i ngt eqj ent epti de
P a peptlﬁc 22eh om an N termitius pm%%n ot oS cas%gn %r ?nduc?ng P

megakaryocytopoiesis.

Further according to the present invention there is disclosed the use of
a peptide derived from an N ferminus portion of oS1 casein‘ for inducing
15  erythropoiesis.
Further according to the present invention there is disclosed the use of
a peptide derived from an N terminus portion of aS1 casein for inducing
leukocytopoiesis.
Further according to the piesent invention there is disclosed the use of
20 a pei)tide derived from an N terminus portion of aS1 casein for inducing
” thrombocytopoiesis. |
Further according to the present invention there is disclosed the use of
a peptide derived from an N terminus portion of aS1 casein for preventing or
tréating thrombocytopenia.
25 : Further according to the present invention there is disclosed the use pf
a peptide derived from an N terminus portion of aS1 casein for pre;venﬁhg of

treating paﬁcytopenia_
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portion of aS 1 casein and a pharmaceutically acceptable carrier Further
according to the present invention there is provided a pharnaceuti cal
conposi ti onOPY4 ¥ eventing or treating AIDS, the 5 phar ma®SHILEHI0198
conposition conprising, as an active ingredient, a peptide derived from an
N term nus portion of aSi casein and a4pharnmaceutically acceptable
carrier. Furt heFudhemaationdingdo tthe pprsestinvention thare is diselosed shepuswbfled a
phar maceuti cal ‘conposition for. preventing or_treating infect ion by 1HV,
the i0 phaprpldederdved GomariN teominesportionof aSkcaseimbor preventipgedt ent, a
peptide deyived froman N term hus portion of aS-1 casein and a
phar maceut T8 S0y Zarrier. -Further according to the present _
i nvéntion theregj rovi ded har ' QSi,tipn I preventing or
treating condi teF gﬁclggragcscgg?]ggia tﬁ? Erﬁ%%ﬁﬁﬁyﬁéﬁé%ﬁegg 15, dis g@%é%b‘? Ese O:E oo
chenor adi o : era 00
- stem cél | %?%%?ﬁ#%??ﬁﬁ%@é’r%%‘%ﬁ%&gﬁdﬁ : éénée%%ngérrr%%{’ %@?ﬂ’%ﬁf antation
BMT), thgesids K {dedhia, CONpPOSition conprising, as an active
i(ngrezji ent,ﬂ a pep?il d'}e{b%jeri \?'ed froman N term nus portion of a.Sl casein
and a phar maceuFurthet yconedinpitolthe peevent mventiad thetetibdischsedihé tige bp t he
present invention there is disclosed the use of 25 a peptide derived from
an N t er nm apspiide denvied fronSan N tersiinus portionenfent 1 nasein fort preseitige on
aut oi nmune, di sease Further according to the present invention there is
di scl osed Fﬁ@%&ﬁh@ﬂe@%’é‘pt ide derived froman N termnus portion of aS |

casein_for preventing or .treating a vjral disease. .Further according to
t he pr@ie_ntpi nv HF_aﬁ‘gna‘f%ﬁi’é‘gi %?2’5?589 Hver Oﬁzé‘?rSf‘s g f Ma@caﬁp ed from
an N term oS RAL Hbdlod frotPak 16 85 RHfud BorefioFRSE lseit 5 brebBhESS b2"

freating g!uc_;osuria.
Further according to the present invention there is disclosed the use of
épeptide derived from an N terminus portion of aS1 casein for i)revcnﬁng or
15 treating diabetes.
Further according to the present invention there is disclosed the use of
a peptide derived from an N terminus portion of aS! casein for preventing or
treating AIDS. |
Further according to the present invention there is disclosed the use of
20  a peptide derived from an N terminus portion of aS1 casein for preventing or
treating infection by HIV. _
Further ,accbrding to the present invention there is disclosed the use of
a peptide derived from an N terminus portion of aS1 casein for preventing or
1_I€at'mg conditions  associated  with myeloablative  doses  of
25 éhcx_noradioﬁle_rapy mpmncd by autologous bone marrow or peripheral
blood stem cell t‘ansplantatibn (ASCT) or allogeneic bone marrow
transplantation (BMT). . | |
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present invention there is disclosed the use of a peptide derived froman N
term nus portion of aS 1 casein for inducing henmatopoiesis. Further

accor di ng T8 resent invention there is disclosed the FEIABH1/06%

pepti de derived froman N term nus portion of aS 1 casein for inducing
hemat opoi etic stemcells proliferati omdéFurther according to the present

i nvention ther éFirthatizwcbrling td e piesertiinventi@ptliere isiprovided hrpiriced N
terminus portjion of aS | casein for inducing hematopoietic stemcells

prol i f er atpephidehaving dreaming atidsequatcerialedied frone the gropp consieting efent

I nvention - ‘5 re i s disclosed the use of a peptide derived froman N

t ermnus pﬂ% i §s:1dP- casei n, for inducing negakaryocytopoiesis. Further .

according to t resent i,nventign there . is disclosed the use_of . a peptide

deri ved ?rom a ‘H%[‘?r HF?R{Q%&P. gt?‘?cﬂmﬁ%‘tll%@oﬁ' Fre; dyupsayided 1a Pep
_eryt hraqpoi.gsj ol X e ) (Y ' there.is

di scl o?ed W&éﬁ%@%@%ﬁﬁe%ﬁ%eg ?pgﬁ]ﬁ%ﬁ W@ggﬁéﬁﬁégpo %moof aSl1

casei n_f oradifdeqidhie selcRA A OROLE réup cOHSiERES of SEQ IDWOs-19e 4y gsent

i nvention there’is disclosed the use 'of 20 a peptideé derived froman N

t er mi nus pehdrinacewuticAlyl accepiable dasrier.nduci ng t hr ombocyt opoi esi s. Furt her
according to the present invention there is disclosed the use of a peptide
derived from ahheipresent mvenfontsuoeessfullySaddressesithe shortcpmings oif the or
treating thronbocytopenia._ 25 Further accQrding to the present invention
there is 'CP@EW&% pWa. ceifigyrations by tprauidieg iprptides dor she treatmenhof portion

= 90,25 SRRy en ) SV OB OLs ! SO RS s SRR o 2204 O

51 casein and posses no detectable toxicity and high therapeutic efficacy.

| -Additional objects, advantages, and novel features of the present
invention will become apparent to one ordinarily skilled in ’the art upon

15 examination of the following examples, which are not intended to be
limiting. Additionally, each of the various embodiments and aspects of the
present invention as delineated hereinabove and as claimed in the claims

section below finds experimental support in the foﬂowing examples.

20 ) _ EXAMPLES
Referenx,is now made to the following examples, which together

~ with the above-descﬂpﬁons, illustrate the invention in a non limiting fashion.

Materials and Experimental Methods
25 Preparation -of pepfide.sj derived from natural casein: The casein
fraction of cow milk was isolated as described by Hipp et al. (1952), ibid.,
and subjected to exhaustive proteolytic digestion with chymosin (also known
as rennin) (20 ng per mi) at 30 °C. Upon completion of the reaction, the
 solution was heated to iliacﬁvate t\he‘ enzyme, and the digest was precipitated

30 as paracaseinate by acidification with an organic acid, acetic or irichldracetic , |



45 Further according to the present invention there is di 9psed%he use
of a peptide. derived froman N term nus portion of aSl casein for
preventing or treating granul ocytopenia. Further according to the present
i nvention there is disclosed the use of 5 a peptide derived froman N
termnus portion of aS 1 casein for preventing or treating hyperlipidem a.

Further according to the present invent '10.n there is disclosed the use of -a

peptide derjyed froman N termnus pqrtlon of aS 1 - casein for. preventing
or treati r#é;@hoéaé"@?aé‘?m%wafosmﬁ@tﬁ by ceptcHigation, and the cawsinatantent i on

there is di ed - f. ot i de derdved froman N termnus portion |
of asl ca-s'ei?ér?tggf qB‘ﬁ‘%\%‘ﬁgﬁﬁ‘g P&P&“?f@%&‘?ﬁﬂs &fdgg¢§ﬁ$9 &3Further accHBrding to
t he presentpredivBRded Ofk t ' : - anp | de ived from
an Nterm r%s gort i oshh o%‘agggldllﬁcg%gﬁgﬁ?ﬁ(}cﬁ%\?gﬁﬁt%nogg' ?L)gﬁ‘!f rrgﬁ'(t‘jﬁg

di abet es. feas¢ibein,aclodloWing tre-suSperdi@sendialydisenhd®n deli§hfzifofl $Gi0sed the .

~use of a peptide derived froman N term nus portion of aS’1 casel'n for-
prevent i ng Ipephilireht The raseng ovdezed pogmiratiog v dsbeydRl Rsbibldgivant i on
there is discglosed the use of 20 a peptide derived froman N termnus
porti on of 28Yityasdeserived belaweand sepacted by SRL.Gdor peptide amalpsisFI | V.
o S e S R T s g anoon 5
chomor adi othey s et ARAREL Ak 2 BefiBeC IBo weke BRSEe T ElNE dn b1 o0a
Cranspl ant oty on R p e o e DEphIRS T QR aG s JARF SRR RLuton 2 a6 -
- Further acd8r tévegsetigplidse witieadl % et ibubRsRic &oid (R Sefodih| i ed
gradienf. Detection was according to UV absorption at 214 nm. Following
this the samiples were analyzed by HPL.C-Mass Spcétroscopy (MS) equipped
with an ciectmspray 'souréé- Miass calculations represent- thé_ mass of the
.- lonized peptide samples, as derived from the retention -times, F-ol[oﬁring
separation, the amino acid composition of the peptides was determined with a
_ gas-phase microsequencer (Applied Biosystems 470A).
The following daia is ‘representative: Eight peptide peaks were
typically observed of which 3 were major peaks having Rt values of 17.79,
19.7,23.02 and 5 were minor peaks having Rt values of 12.68, 14.96, 16.50,
©21.9°and 25.1, which Rt values represent molecular mass of 2764, 1697,
L : 1880, 2616, 3217, 2333, 1677 and 1669 Da, respectively. At Rt of 1‘7.7_‘5
“{corresponding to 2,764 Da) a major peak of é peptide of 23 amino acids
fepresenting a.lmino‘ acids 1-23 of aSl casein, having the sequence
'RPKLH-’.IKHQGLPQEVLNENLLRE (SEQ ID NO:16, see McSweeny e al.,
1993, ibid,, for the complete sequence of oSl ca;.;ein)- Other peptides were
from positions 208-224 of ‘[3 casein, positions 1637 of aS1 casein and
positioqs 197-222 of aS2 like casein precursor.  Other ﬁeptides wege also

-, present.



pepti de having an am no acid sequence selected fromthe gfl&%"b&BadeSti ng of
SEQ I D NGs: 1-19. Further according to the present invention there is
provided a 5 pharnaceutical conposition conprising a purified peptide
having an am no aci d sequence sel ected fromthe group consisting of SEQ ID
NGs: 1-19 and a pharmaceutically acceptable carrier The present invention
successful |y addresses the shortcom ngs, of the presently known. o
configurations i ding. tides far, theytregatnent. of 10 hyman di sease,
whi ch-pept i des avle YRt GRAE narfidels nBEPRRR Poringressig Sngtbss e n
and posses b GGLL V- hi-gh. t:her t ficacy. Additional
obj ects, ageg‘ﬁ%g%rggﬁgain(ﬁ %%Q)&gﬁh%ﬁg%gﬁﬁ m?ﬁé,&g@%so nfl%fli ORTR BeTRi 11
become appaysihesized ' id. i 118del N i\nat i on
of £he 101 ont g exanol Soy LI PRt [Sdcl, M el PSPsde (REREA T N
Addi ti onal Qualigac@onirol Hackedo HPECH Odias® rSgechidih i - AmiddP achf €Sent
~invention as delineated hereinabove and as clainmed in the clains section
bel ow fi nda3ndypisrandeReptides Coptent. Tablhd tebdw qubwigles therpégsencab fEkAAPLES
Reference is now made to the foll owi ng exanples, which together with the
above descPPRYSHs, illustrate the invention in a non limting fashion.
Mat eri al s and Experi nental Methods Mﬁ&gﬁr ation of peptides derived from
natural casein. The casein fractio C m- k.was isolated as descri bed
by Hi pp et MelifiGidd52) Sequinkti(@cmidfl@ i&lh§Ct €d t QoS DMLV e REQESQL.YLI C _
di gestion with chymgpga{also Known as renni n)8 (20 ng per nl) at 30 C. Upon
conpl etion_of the reaction, the-solution.was heated to i nadtivate the -
enzyne, _ang’the di gegfmiﬁi‘%“cbreci pitated 30 ag paracasei nate by o
acidi ficatlon with oRPKERFEHIGC acid, acetic or #erichloracetisc 1 October 2004
47 . acid.z#Par acasei pegmrmvggsLsepar ated. by cegjrifugation, ,and the

supernatang, .fracti Qw%ﬁbni ng the pepti dqu ragnents of interest, was

re- pr-eci p‘j\t ated as caseicidin by higher acid Concentrations. , The
resul ting “caseicidi fi. -TOHTBWMAg re-suspensi o®® dial ysis afd neutralization
was - B - RPKHPIKHQGLPQE 14 7
S o RPKHPIKHQGLPQEV Is ) -8
D RPKHPIKHQGLPQEVL : 16 9
E ' RPKHPIKHOQGLPQEVLN 17 10
F RPKHPIKHQGLPQEVLNE , i3 13
G RPKHPIKHQGLPQEVLNEN 19 12
H RPKHPIKHQGLPQEVLNENL 20 : - 13
I RPKHPIEKHQGLPQEVLNENLL 21 14
J RPKHPIKHQGLPQEVLNENLLR 22 15
K RPKHPIKHQGLPQEVLNENLLRFE 23 16
L RPKHPIKHQGLPQEVLNENLLREF 24 17
M - RPKHPIKHQGLPQEVLNENLLRFFV 25 18
N

"RPKHPIKHQGLPQEVLNENLLRFFVA - 26 19

'.iuﬁe;iile (T ypé 1, IDDM) diabetes in Non-Obese Diabetic (NOD)

Hice: 'NOD mice are a commonly used model for research of autoimmune
disease and human Juvenile Diabetes. Six week old female ‘NOD. mice

| r_eceived either one or two injct:tioné piar week of 100 pg of peptides dcﬁved
" from natural casein, for a total of 5 or10 treatments. Controi mice receivéd
no treatment. The severity of diSeasé_ was determined according to

glucosuria, which was measured using Combi test sticks [Gross, D.J. et al.



| yophilized.. The resulting powdered preparati on was assa}éﬁj¢§?2%9%logical
activity as described bel ow, and separated by HPLC for peptide anal ysis.
HPLC anal ysis of peptides derived fromnatural casein: Peptides derived
fromnatural casein as described above were anal yzed by BPLC in

two-stages. Initially, the |yophilized casein digests were separated using
a C 18 reversed phase with a 0:1 %water triflouroaceticacid (ww
-acetonitrile. gradient. Detection wagfaccording to UV absorption at 214

am Fol | ow(¥94); Bliab¢tbboggaBy: EE95fer Resultd yweee dxprésﬁé@-asl\&%spercent of
Spectroscope{‘.‘;(@NB)_ equi pped wth an electrospray source. Mss cal cul ations
r epr esent - Bliesvmadresimidedn cach samplepeysriad3 Usdapppesiod.as derived fromthe
retention -ti mag,, Fo) | owi n separation, the anino_acid conposition of the
pept i des -was det&ftfirEar Woﬁf"ggg"‘lﬁl‘lgwtﬁf@r@’éqM'éﬂﬂ(-'Appl i ed Bi osystens
470A). The fol | qw ata LS. repr lve; Fi e re
typically obserggg’;}%{'gﬁﬂ(’ cr: W@Z‘%‘%@%’é%ﬁ’gv@%&g %g@ﬁ&g@%ﬁ\ﬁ? 79,

0 19.7," 23- Oesid ' ' ' : 96,

15 50 20 R A GO R epRGRKE ot IRAOTL KEadiER, RlachPd Wied bl 576,
1697, - 188RPMPB1640 3Rddiun’AeS seddllintend .51 G wERs vfiﬁf@?%iﬂitﬁitgycpﬁﬁeﬁ.m
17.79 (corresponding to 2,764 Da) a najor peak of a peptide of 23 ami no
acids . r efememhfiongnamicalcaseinds synftidtiofcassSnldecivediprptiies) iasdudibgtedequence
RPKHPI KHQGLPOEVLNENLLRF (SEQ ID NO. 16, see McSweeny.et.al., 1993, ibicl;
for the cotfhb8@desperumhe & dlowiag) twoedasisikcutatioarthpeplls sese wesayed ffoom

posi tions -2f4 ,@f casein, positions 16-37 of aS 1 casein_and posit ions
197- 222 of &glfd Killer activiiy by sngasysing radipactivip urleased diom 37Sdabelest esent . 1

Cetober 2004640 g/ IR, AEES9RIR, 185 DY SRR A 5 mEERASS Al o as
LoSaSeLD e B s N 1758 gl o 1Y o
Am no’ aci dBostoal USAY. anwo Rentiieations tefniffectabais3(206 kom>Prayisdeg ol he
sequence of these

“cells per well) were incubated with 5 x 103 target cells per well

(efiector:target cell ratios qf 50:]1 and 100:1, respectively) in U-bottomed 96

well tissue culture plates. The cells were incubated for 5 hours at 37 °C in §

% CO,, 95 % air and precipitated by 5 minutes centrifugation at 1000 pm.

~ 358 release was measured in 50 pl sam;;[es of the supel;nafant liquid.

Fram‘ mice Bone Marrow (BM) cells: Bone matrow was collected
from untreated BALB/c and C57BY/6 mice. Bone marrow was harvested
from the long bones of front and ,hiﬁd limbs of the mice bSr.mjection of

-niédium using a 25 Gauge needle. - Aspirated cells were ;washcd with RPMI.
1'640, cgunted ina haemocytometer an(i vital-stained (20 pl of cells in 380 ul

" ‘acetic acid/ {rypan blue), then seeded in culture 'bdtt_lesﬂ at 2-5 x 106 cells per |
~ ml in RPMI-1640 containing 10 % Fetal Calf Serum, anfibiotics and
- glutamine with or without 100 p.g per ml peptides derived from natural
casein. The cell cultures were incubiited in 5 % CO,, 95 % air for 12-15 days
. '1 at 37'°C; 'hafvested by 10 minutes centrifugation at 1500 rpm, counted, and
seeded in U-bottom wells with 51Cr (Chromium-51, 740 MBq, 2.00 mCi
activity) or 3% (NEG-7094, 18500 MBq, 200 mCi EASYTAGH




peptides: TABLE .3 ldentificationSequence (N term nus - Cli@qtehand8§4o. of
am no aci dsSEQ | DNO. . yRPKHPI KH81 X, RPKHPI KHQ 92 AAPKf | PI KHQGLO3
2A. RPKHPJKHQA.114 3ARPKLI Pl KHQGELP125 ARPKHPI | uQG.PQ13 .6

BRPKHPI KHQGLPQE147 CRPKHPI | CHQAE . PQEV15g DRPKHPI KHQGLPQEVL169
ERPKHPI KHQGLPQEVLN1710 1: RPKHPLLCUQGLPQEVLNE1811 GRPKHPI KNQGLPQEVLNEN1S. 12

HRPKHPI KHQGLPQEVLNENL2013 - | RPKHPI KH(XBLR@E V LNENLL2114

P KO NN e STty SR SN R dBob o8 ml,
N RPKHP! KI RO BEEVSINENabBIEEVAGRRS [Jiphonte (Y ADE:diis e

Non- Chese Di abetic (NOD) -m ce: puce are a comonly use
research, @fe@@tmml rallcsddKeaﬁtndty isungpoesied ap ithepédcaiietadfoactiity week ol d
femal e NOD received either one or two injections per week of~ 100 ig

of pepti ded weﬁwsmmﬁan@m casein, for a total of 5 or
|0 :-treatnents m.ce recei ed no treatnent. The ' severity of

" di sease was - detgf’% éﬂ"‘%’c‘,é’&lﬂf’ﬂg”t% gff’lﬁ,‘éfé‘éﬁer aPeripheral htocod@R)wad usi ng |
5 aber of oty 1 168 B i L R et e no
© treatment other than G-CSF supplementation prior to plasmapheres:s Bone
-maitow (BM) cells were collected from consenting healthy patients or
. affected patients in remission following chemotherapy by
| aspiration. Umnbilical cord blood was collected
during riormal births. Human cells of the various origins were separated ona
FICOLL gradient, washed twice with RPMI—I6"4O medium, and seeded info
0.2 ml flat bottom tissue culture wells at the indicated concentrations with or
Wlthout peptides derived from natural casein or with or w1thout synthetic :

casein derived peptides, as indicated. All treatments, including controls,
‘were repeated in triplicate.  Cell proliferation was measured by HT

mcmporalxon radioactive thymldmc was added

[thymidine (methyi-[ H]) Specific activity 65 -Ci per ml 37 MBq
per mi, ICN Corp.] following incubation for the indicated number of days.
Cells were then incubated 16-20 hours with the !abel harvested and washcd

- with mf:dlum7 Incorporated radioactivity was measured in a B
scintillation counter. . |
" Proliferation of K562 leukemia and colon cancer cell lines: Colon and

| K562 are established lines of cancer cells growa in culture. Both cell lines
~were grown in culture bottles in 5 % CO,, 95 % air at 37 °C, harvésted and
- - washed with medium before seeding in fissue culture wells at 4 x 105 cells

L (K562) or 3x 103~c<_ells (Colon) per well. Peptides derived from natural -
‘casein were added to the wells, at the indicated concentrations, and after 9

_(KSGZ) or 3 (Colon) days of incubation labeled thymidine was added as
described above. Harvesting and measuremient of radioactive uptake was as -

descr-ibed above.




gl ucosuria-free mce in each sanple over a 230-day peri od! Qgtobri2A4 on of
prof feration of Natural Killer (NK) cells: From human Peri pheral Bl ood
Stem Cells (PBSg: PBSC of G CSF treated subjects were separated on a

FI COLL gradient, washed twice with RPM 1640 nedi um and seeded into 1.5 ml
well's with or without peptides derived fromnatural casein or synthetic
casein derived peptides, as indicated, (0 500- ug. per m). Follow ng two

measur | ng T ad oal i éé'lﬁﬁgggﬁsffé?%cﬁx%&s@f Bt kebelt nptiration e
( NEG- 709A, g@@aﬁ@&%eﬁlmomtegfgg@g .EQ/Et_hl oni ne, L- [355] 43.48 TBq

per mol, 1175.0 G “per mol ton USA). Two concentratlons of

ef fector- cel | s (Resipherdi0Bloah St xefid' (PBS@)'ﬁoﬂiehuMﬁH Qu ?&%‘8&% ed with
5 x 103 tapget cells per well (effector:target cell rat and x

100: 1, r especedlidrepiment wersocaltavtall bp plaseidpheiesisy sepatated 6[1&' Bl®SL L The
cells were |n ubated for 5 hours at. 37 Cin 5 %CO2, 95 %air and
" preci pi t at ga8iENS Wﬁtﬁ’l‘éf‘ewﬂﬁhlmbﬁt]l@ﬁ l&?dllmgomf@mmgSMEttahﬁhlﬂvas

(Bw el ﬁ%ﬂ%@ﬁ”&&%ﬁ&n&sﬂﬁéﬁf@ﬁ”mfﬁ% Gritbeth @Bzf‘é?f@%?@%&%%g%"w

- B
i s of e iRl BetTRA Srom b (el AP ns WiBated poiitondions. "*
Aspi rated cedllvigr FO, VRS Bed g 380%”1%%4&!& déh‘%dgﬁsgfﬁééméft er and

vital - stained (201 of cells i acet | Cl -tryp hen

seeded- i n ouisting ¢hdprésease ofit T2edlis(CIOP sedhes aRBEen) hod NIRRMis :
containing 10 % Fetal Calf Serum antibiotics and glutamne wt ot® wi t hout

100 pg per Wfﬂﬁéﬁﬂﬁa@%) Wes |d¢E1tteﬂrb3rrdna¢nmahunaﬁamleacen'B&amg langiLEDYr es were
I ncubat ed #? % air for 12-15 days at 37 harvested ' by 10
m nut es certyq™ f’%@&fl%‘ﬁ Yl&@@;;w cdong € C?fﬁﬁ s@é&éﬂ)jm fluctestemm wel | s

oo TR R bR A TR A, Wtra i oo

43.48 TBq HRGIMRPE. a}‘a?q @H@ar ?HQEO(%_I g‘gom bonéoftonDUtgéc}mha%? ed m'

rine | ynphoma (YAC) cel I at eithe
flourescently tagged cells was performed using fluorescence activate -cell

sorting (FACS).

Stirmulation of hematopoiesis from Bone Marrow (BM) CeIIs in .
culture:

Proliferation of megakaryocytes in multipotential colonies (CFU-
GEMBM) from: murine Bone Marrow cells:. Primary bone marrow cells (1 x
103 per ml) from 8-12 week-old C3H/HeJ mice were grown in serum-free

- methyl ceflulose-IMDM medium for 8-9 days at 5 %.CO,, 95 % air, at 37 °C.
The medium', appropriate for the growth of multipotential colonies '(CFU- |

GEMM), contained 1 % BSA (Sigma), 10‘4 M thioglycerol (Sigma), 2 8 x

10-4 M ‘human transferdin (TF, Biological industries, Israel), 10 % WEHI—-

CM as a source of TL-3 and 2 units per ml erythropoietin (thEPO, R & D

Systems Minaneapolis). Colonies were scored after 8-9 days usmg an

- Olympus daik field microscope. They were picked with a m_icropipctié,

. cytocentrifuged and stained with May-Gruawald-Giemsa for differential

counts. At Jeast 700 cells were counted for each preparation.



effector:target cell ratio. -NK activity is expressed as ﬂﬁ%&?tﬁ}hﬁ@%ﬁlﬁ

radi oactivity in the cell-free supernatants. Proliferation of kunzan cells
in culture eri pheral blood (PB) was collected fromhealthy or affected
patients. W lé@tzgﬂ patients received no treatnment other tRaHIAILEPS

suppl enment at lon prior.to plasmapheresis. Bone -marrow (BM cells were
collected fromconsenting healthy patisnts. or affected patients in

reni ssion fol | oWglferRRAPHE %ﬁé&k@‘ o TR Rl EYthroiel ifbrhini %@Il&ilﬁg%ﬁpd was

collected during norrral brrt man cells of the varidus. orfgins were -

separ at ed foanar: Her@Quhrpwodind eord hivwabcelsni Acsamplé oRBbhE nifrdéwifesinum and’
seeded into 0.2 nm- flat bottomtlssue culture wells at the indicated
. concent r &0 @ppaintly dealihy thvsean dzqmgd@gs deoceasad f by rdensityr gradiastei n or

st R S5 B

was add égﬂtﬁoﬁ%ﬂ%ﬁwﬁﬁ%ﬁhﬁw% Il Ve @@éﬁﬁgﬁ%%é gartonia " §‘$
VB 1SR
dagsper R ﬁ%re t 1enc{)ncu e@a{l?’gg&%ours W|t Igtghd/eon)?i ngle&harvegi eg and

washed W t(4008 Gewthipdss GRARIRE A iReh S)”r‘é]s{yd‘h@ﬁadfmaﬁekﬁ\% mbdifed
scintillation counter Prol i ferat i on of KS62 leukenmi a and col on cancer cell

lines: Colldnibendo’sknédivar eontimibgi 30 eaM sodismobicasbunate (Gibcn)gBOVHS i n

culture. Both cell lines re own in culture bottles in 5 % C02, 95 %.'
air at 37 f@talrhnmgtsm@BSMHg'éhm@,tﬂ%@dnglmbemé&mgutmpm ssue

Sep "Gl el e v oot e, i T
:ECLEZE ?orﬁ?%ﬁggedacﬁ?f@ns@oﬁe Rgﬁ%‘g%g‘db&é&sgﬁ%c q{?@% a% Sei)n P Z%S?i ng and

measur eneny, %—péﬂ?@lve upt ake was as described above | COctober 2004 51
Fl uorescent ant| etection of NS and T Cell proliferation in

Colony assay medium containing 10° MNC per ml was plated in
triplicate wells within a 24 well tissue culture plate (Greiner),- 0.33 m! per
i5 well. The cultures were incubated at 37 °C in 5 % CQ,, 95 % air and 55 %

relative humidity with or without peptides derived from natural casein or

synthetic casein derived peptides, at the indicated concentrations. Plates

were scored after 14 days for colonies containing more than 50 cells.

Megakaryocytes were identified by indirect immunofluorescence using a

20 highly specific rabbit antibody recognizing human platelet glycoprofeins, and
“an FITC-conjugated goat anti-rabbit IgG. Added growth factors— included 15

ng per ml leucémax (GM-CSF) (Sandoz Pharma), and 5 % wvol. per vol.

“human phyto-hemagglutinin-m (Difco Lab)-induced conditioned medium

{CM) to induce development of granulocyte-monocytc colonies (CFU-GM).

25 :Erythropoietin (EPO) 2 umts/m.l was used to indice formation of erythroid

colomes

Alternatively, human bone marrow ceils from consenting volunteer

donors or patients undergoing autologous bone marrow transplantation were

precultured in medium _contaiﬁing 10-1000 ug per ml peptides dcﬁvcd from

30 ﬁatliréil casein, prown in semi-solid agar, and scored for ,_granulocyte;



human Peripheral Blood Stern Cells (PBSq: Peripheral Bl ood'Octgbsiet | s
(PBSC) from human subjects. receiving G CSF treatnent were collected by
pl asnaphere3| s, separated on. a FICOLL gradient, washed twice with

RPMT- 1640 WM6¢%4cont ai ning 10 % Fetal Calf Serum and i nCRBEDSI/0PI9S
culture bottles at 37 Cin 5 % CO2, 95 %air with. or wthout peptides
derived fromnnatural casein at the indsxrated -concentrations. Follow ng
10, 14 or ﬁﬁcﬁ?ﬂfa gk j ] e, 29\ r t sein,
the presence of T ce‘filék? Ikﬁswuicpggggan i gen) an?@N?( gg]l i["g EIEt(%Gp&gurface
| ea) was dtresimtend. by di rect I rmunof | uorescence using anti - fl uorescent’
anti body (CD3/FITC cl one UHCT1 anti-CD56 fluorescent anti body ( CDS6/ RPE
clone MOG-1) ( DMegakasocplepotasis) wasdmeasiyed ingeormal bonanuatg®r /dellEC

ant i bodi es _as control.. Detection of | oyrescent|y ed cells was

per f or med @?Pﬁg‘ tﬁbP@E@é‘ﬁ'@g hupany gopors. Ylelﬂ?BrSPPﬂQg(qfi umbergifat i on,

o, coakatyolpeabadeR Bl FaBela g bR Reh- usﬁ%ré niaw'qun?}éatsl)ﬁE o
week-ol o C PRV lRe ST BTOBEER i r i A K B rif Bitoirn

medi um f or g8rifed d¥dmhatarsle %m%mp/"iﬁ'z{ méfhggﬁlﬁlose Eﬁ RSt Hi8esGRBr OPri ate

for the growth of nultipotential colonies (CF- contal ne % BSA

(Sigma), 1aewnwbhnagd,,ycgr;plof(so@ermm®v&e}is“ae@eéeédddimnetprasﬁfcerdﬂ n (TF,
Bi ol ogi.cal industries, Israel), 10 %WEH - CM as a source of -EL-3 and 2

units per mstan@t@rtgrmuﬂbfwtomqm!blﬁﬂﬁpn witle. ob vEjlwns peptides derived ifsom

Col oni es were scored after 8-9 days using an Qynpus dark field
ni cr os éBpeﬂa%cm gncth@an%hmeuukw r-éﬁ%b@ﬁMeWﬁfﬁ coweledand

stai ned w th | d- G ensa f ff ntialk.. counts. At |east 700

cells mre”‘@%ﬁé‘&’%&?&aﬂé‘&% BP%B’&F;Y? g% ‘ﬁaﬁﬁ%@ﬁé 18004 WO 01164234

PCTI 1101100198 Wiibdolrfifis Ushrfl pOPeidBB AR Frohet mnatifr*Labbtl-°" S 'ole™ N
series of trials, a single dose containing 50 mg peptides derived from natural ‘

casein was administered intra-muscular to human subjects in 3 _depots, over a
15 period of 2 hours. Clinical parameters. were monitored at the indicated
intervals. In other trials, patients at various stages of treatment for and/or
remission from cancer and metastatic diéease_received peptides derived from
natural casein once or twice, and were monitored for changes in the cell
count of peripheral blood.
20 Inhibition of in vitro HIV infection of human lymphocyte cells:
Peptides: Peptides (either peptides derived from natural casein or
‘synthehc peptxdcs (8-26 amino acids in length, see table 3, derived from
c_asem) suppl‘lcd;as_ Iyophilized powder were resuspended in RPMI complete
_ medium and added té cell cultures at a final concentrations of 50 to 1000 pg
25 per ml. : |
Cells: Several types of ffcshljr isolated human cells (pnmary cells)
and c¢ll lines are known to. be suscepﬁbie to in vitro HIV- 1‘ infection,
although.éssenﬁally any cell displaying even low surface levels of the CD;
molecule can be considered a potenti_ai target for HIV-1 infection. Two




human bone marrow and cord bl ood cells: A sanple of bone &R £0%m an
apparently healthy human bei ng was processed by density gradient

separation using 11i stopaque-107 (Sigma D agnostics) to obtain a purified s
popul atioW‘bP”ﬂ&%nucl ear cells (MNC). Col ony assays were BETAbOWOMS n a - -
pl ati ng nmedi um containing final concentrations of 0.92 % nethyl cellul ose
(4000 centripase powder, Signma D agnoss#ic), rehydrated in Iscoves nodified
. Dul becco'cenmmdntymused tiaingin @B 61ind4 sokichnarei higHdp nsensitive Fep)HITVG % fetal
bovi ne serum (FBS) (Hyclone), 0.292 nglm glutam ne, 100 units per to m
penicilli anfestion veare OfkaY, pg%;lci n (Biological. Industries,
Beit---.- Haene Cord bl ood fromnormal, births was_ collected and prepared
as nentioned é‘ﬁ%%!s Ay Tds asiondcsh e imialboderned pgiGnE. was

B e
From na ot A Saicsial Sofie il Ml Wenliotladle KoliPrife, PRRNRRI it cat eo

concent r atvbae&;onﬂxﬁbﬁ%g WA iAEP Ire SusiehSion lift rﬂ%%&ﬂé@b@éﬂ 44 ai ning

nmore than 50 cells. gakaryocytes were ident by 1'ndirect
i mmunof | uovigeheforanadysigofinfetivilghayti eipsicigbnts andoisutralizingd agibsdieggni zi ng
human pl atel et glycoproteins,” and 'an FITC conjugated goat anti-rabbit

| gG Added gr owtup-fidcis ar burhag Tulysaphiablasteid e} line 13cdakedniiem Spl@BR) ( Sandoz
285 Bl sl e R R S A R,

oo o8 S DO sb S Aoty Heseuret p4:3B3Th, IS "Celf Ginphastes nigh 0 2
bat fents wovsls of $iBfce CARCultPl BUNE S SudibPBY CORTRIbN Bribaltl BfectiOnOr S Of
precul t ur eaidl ifBaskitToE HIVATDSAp-FP cbS Urd GroR” in rggfdpdﬁ?e&%ﬁ d from

4
30 natural casein, grown in sen? solid agar, and sc or granulocyte 1
‘Cct ober 2060editm.01/ 6423- PCT/11,01/00198 53

Medium: Cells were grown in RPMI-1640 complete medium
15 enriched with 10 % Fetal bovipe serum, 2 mM glutamine and 2 mM
penicillin- streptomycin (GIBCO).

Virus: The HIV vu'us strain employed was HIV-1IIIB, originally
designated HTLV-IIIB. Concentrated culture fluids ;)f peripheral blood from
several patients with AIDS or related diseases were uéed to establish a

20 permanent productive infection in H-9 cells. This éubtype B virus has high
capacity to replicate in human F-cell lines. Viral titer was 5.38 ng per ml in
stock solution. |

FITC—IabeIed peptides: FITC F-1300 (Fluorescein isothiocyanate,
isomer 1, ‘Si.gma_ (F250-2) St. Louis, MI, USA) having excitation!emission

25 maxima of about 494/520 nm, reSPe;ctively, was employed. The amine-
feactive -ﬁﬁorescgin derivative is probably the most comimon fluorescent
derivatization reagent for covalently labéling profeins. FITC-conjugated
peptides derived from natural casein were prépa:red by covalent binding of
FITC to the amine groups of Iysine.



macr ophage henmat opoi etic colonies (GWCFU) at 7 or 14 day% %%}%erizf)%t ment
Megakar yocyt opoi esi s was neasured in normal bone marrow cells from healthy
consenting human donors by either scoring of the nunber of s megakaryocytes
in sanpl esWOOMSH#HAi d cul ture (RPM 1640 plus 10 % human AB REXISL/ogioat ani ne
and antibiotics) with or w thout 100 pg per m peptides derived from
natural casein, or in a nethylcellul osgsassay for assessing col ony

formation. 2 x ene,

standard growth- clt'or co%g#n'g f’% ?ﬁd out1 %ezgtggagg% f‘;@]é'ﬁ from 10
nat ural camsay kit emphsyeanihy Hesd etl@é h@a@dﬂﬁ@mm@;.w&s& ounted"
wth an i nver){]ed m%:)lrt?scope on days 1? 14 alter seeding. i nl&?% rials

usi ng peptwhish id properiohally relaiduodhe degeierof virlgredsetiorein eflist I'ikiks. a
singl e dose containing 50 ng peptides derived fromnatural casein was
adm ni st erldll Wag W@@‘@dl fom &ﬁuﬁﬂﬁssm%mprmafoﬂﬁ SAIE-NCI-s peri od

_ :)1;] (2)t E%Erfﬁﬁegﬁgf{ﬁﬁ rret ers \/vere‘c:grm‘gI (S)é :Etah i nd:clﬁz:ﬁed i nt er\;al S.
from nat uar. ”%%@%?cﬁﬁ%%%% iy E%aﬂaf‘f&ﬁﬁwﬁoaaianﬁﬁ&zﬁ%ﬁaﬁ 129,
Il fp f
aman |ymphocR e ool [ auoog bl st Kl Fad Sl ser S d%#rﬂ%e tdea rom
natural coassti-rabbit-Ig@n{HeL) g cﬁ@%aﬁescdﬁ}ugﬁed mg%g}dhsesee“

table 3, derived from casei n) suppl i ed as, Iyoph| i zed powder were
resuspendeﬁlhsmmWstcmmmdaﬂyseerHInMSMtdl"b@H[\b—lllPB-ﬂ%]t@bna final
concentrations of 50 to 000 25 per int. Cells: Several types of freshly
i sol at ¥d HeAPRWeCRISAY Was aml bm@nganoaﬁﬁeczb@wa FLA84 readekabdfftmmbe -
susceptible.to in vitro g& 1 infection, although-essentially any cell

di spl ayi ng S EIRER A %n%vel s of the CD4 nol ecul e can be considered a

potent i al tar gegfw.f g ol b ire BPrS4 OB a0 WA HR8452

PCTI JL01160198
with an indirect enzyme immunoassay which detects HIV-1 P24 core

antigens in tissue culture media. Tissue culture supernatant wae reacted with

15 primary rabbit anti-HIV-1 P24 antigen and visualized by peroxidase
conjugated goat anti rabbit IgG. The reaction was terminated by adding 4N
H2804, wherein the intensity of the color developed is proportional to the
amount of HIV-1 antigen present in the tissue culture supernatant.

Biological hazard level (BL-3) laboratory: All virus production

20 isolation and infection, tissue culture of HIV-1 infected cells, P24 antigen
',containing supernatant harvesting and P24 amtigen capture ELISA, were

'-.performed in BL—3 facility of the Hebrew University, Hadassah Medical
School and were in accordance with the bio safety practices set by the NIH
~and CDC (USA).

25 Flow Lytometry A FACSort cell sorter (Becton & Dickinson, San
Jose, CA. USA) was used to (i) determine the percentage of CD4 posmve
CEM and sup—Tl cells batches before infection with HIV-1 in order to assure

 the same degree of infection in each experiment; and (ii) detect T cells that
harbor FITC conjugated peptides derived from natural casein in their

30 cytoplasm and nuclei.



commonl y used human cell lines which are highly sensitivelQstohan2¢04

I nfection were chosen, CEM and Sup-TI . CEMis a human T4-1ynphobl astoid
cell Iine initially derived by G E Foley et al. [(1965), Cancer 18:522]
from peri pheral blood buffy coat of a 4- 5 year old.caucasian . female with
acute | ynphobl astic | eukem a- These cells were continuously maintained in
suspension in nedium and have been us g widely for analysis of

fectivity, t d | .antih d
hurman 'Tvly%phob%%c&bs erP hd L{P%edb%d@ﬂe@%eﬁgr‘%a m‘zi.,&eﬁgésaﬁ s
| d I t
gﬁ:lr 2k198m%§ % esearch lgf%ggg%e dcﬁlk}é@wg né@gg?legg% cepﬁvel s of
surface Ch¢hhowese BE@ids mbﬁba{aadmﬁ 10NV-9ekerd Wi Eér’)bt Lﬁyﬁlﬂ'ﬂfﬁlﬁbﬂ @bf ect and

infectivity of H'V-1. Sup-Tl cells are grow in suspension I n enrich

medi um  Meicubato£fbd thewli&tigt ofthe expeient 640 corrpl ete nedium 1s enr| ched
with 10 % Fetal bovine serum 2 nmM gl utam ne and nv penicillin-

~ streptonycin (HHC@}"GCMH af hameniquitured €D6t. rcglln élfhﬂ@}bc(GE&M Sup-111M
ori gi nal Iy designated HTLV-111B_ Concentrated culture_fluids of peripheral
bl ood front )sé’\'FéFaEPfeﬁél“béWﬂs“ﬂm Revaraks Infire3sine concenlsaionss ofipaptidesd t o

Viros has ebed CopoR 5%{5@3%# S30b npem éf%@}%ﬁl%fﬁmér@eﬁaég? o
5.38 El FJ 1300
\(Ai%isuorescg;ﬂn Fsagfql{l gg)ygﬁ@t%;’ Pgo % 24 (g? ede%%gmgtl T‘%SE USA)
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was enpl-oyed. The uorescei n deri vat the .
most  CoMubHcbHREBSKE WaslChddal | GAt AR rwagemcréﬁercovqmmlmﬁ a%l-,l ng
proteins.. FI TCC-conjugated peptides derived fromnatural casein were
prepared lpretwubhtedt withntliengeptidesFforG thmurhandnthes gidedpt ol Y5006, 1
Cct ober’ ZOOfflsy\D 01/64234 PCTIIL 01/00198 55

well) in tissue culture plates. Controls were IF (Infected, cells cultured
with HIV-1 and without peptides), UIF (Umnfectgd, cells -cultured without

'HI—V—I and without peptides) and UIF + Ch (Uninfected + peptides derived

' fromi natural casein, cells culfured in the presence of peptides derived from
_ ﬁamral casein {50-1000 pg per ml}) to test the effect of peptides derived
- from natural casein and synthetic peptides derived from casein on cell
ﬁabi[ity and growth. Cells were counted for viability and proliferation rate
- on day 7, 10 and day 14 post infection (thé day of P24 antigen culture '
supeinatant harvest). Cells and tissue bulﬁue supernatanis tmedia) were
§ - harvested and lys_cd-immediate[y in 1/10 volume of 10 % Triton X—I_OO- :
These samples were ﬁlrtﬁer incubated at 37 °C for 1 hour and kept at -80 °C
~ -until tested for p24 antigen. '
Confocal microscopy: A Zeiss LSM 410 6011f0'cal laser Spénning
' | system attached to TW Zeiss Axiovert 135M inverted microscope; employing
- t_he laser scanning confocal microscopy technique, was used to detect
penetration of FITC conjugated peptides into cells. T cells were incubated -
with FITC conjugated peptides derived from natural casein in a 5 % CO,, 95 |
% :air, 37 °C incubator, after which the cells were washed 3 times with

phosphate buffer saline (PBS) to remove unbound FITC-peptides. Cells were



RIV-1 P24 antigen capture assay: An H V-1 P24 Antigen capl S1ebsE2804 ki ¢
enpl oyed was designed to quantitate the H V-1 P24 core antigen, which is
proportionally related to the degree of viral production in cells- This
kit was purchased ' fromthe AIDS Vacci ne program of the SALC-NCl s
Frederick Cancer Research Institute, P.O Box B, Frederick, MD 21702, USA
and included 96 well| plates coated wi thsyionocl onal antibody-to H V-1 P24,
primary antfizdyrimaBhg t9 el Vid2 40 SRl s%ﬁggp~ - anti-ho at,
anti-rabbit-1gG (H+L) p/eor oXI c?ggef(grcz)g?ugat ed ant] od3rt/"?(rlc%\/gh&l ggrsg%“ ase

substrate sysispendedlin 56400 W PHS bafbre vivvdag dhe E88s ﬁﬁ&é‘r]tgg %ﬁcﬁﬁg en 10
a

capture_assay was analyzed by Organan- Technica ELI SA reader at --umo-- -
with a ref Selented Enag@SEr cullls font|diffrenahinapointscapiosnbatid @5 mifhiei Nf ection .
was measured with ‘an indirect enzyne i nmunoassay which detects FKV 1 P24
core anti gonmipgies; dharcdiy dowr madi 3 honies)s displaying varioup enmatms tofnas

reacted. w ripary rabpit anti-M/-1 P24 antigen and visualized by
" per oxi daseﬂﬁ!’&}&?@d&/ﬁbﬁ.m nR4HB tca‘f%mTa'@lfr exfeplasms ard tnackdinat ed by
addi ng 4N X & Hhe (i Bt ensit. t he col or vel.oped is
proportional ? c()g% ?ﬁ%"\gﬂ&gﬁoﬂn@pofic f’?ﬂ?ﬁ%\dﬁg@ﬁlﬁpﬂé’wldﬁf tHEESsYsIBECcul t ur e

super nat antphoR, HoPeyarpazard level (BL-3) laboratory: Al virus
production .20 isSolation and infection, tissue culture of H V-1 infected

cells, P24 anti -thpnidihd| ingofprraliont fpt: h gdy d lgen

capt ure ELISA, gg?%' ﬂm perfornméd in BL-&fa% H?t yII g?tt eﬂﬁcgggggvé 0‘1‘3

Uni ver.si t y peplides sddriveedifoern  nStirablcaseid wer €T i celhcprlifantion\Visehefdle bi o
safety practices set by the N1IH .and CDC (USA). 25 Now cytoynetry: "A
FACSort ceFPH&Htrasions Bkt pepiBieBidekived drom Saturalasein (104us Unt) stvsis inised. to
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nuclei . 1 QuErebesudB@4amf their viability was determined by trypan blue dye
exclusion. They were pulsed with [*H]-thymidine at each time ;;oint 3,7,10
and 14 days) for 18 hours (over night) and harvested oﬁ glass fiber filters for
radioactivity reading (Incorporation of "H]-thymidine into cellular DNA is
pfoportional to degree of cell proliferation).
' Toxicity of peptides derived ‘ from natural casein in normal,
myé'loablated and fransplant  recipient rnice and. guinea pigs:
Intm’muscular, or intravenous injections of up to 5,000 mg peptides derived
fromn natural casein pér_ kg animal were admiaistered in a single dbsé,_ or in.
_three doses to normal animals. A variety of strains were employed, including
- BALB/c, C3H/HeJ and Non-Obese Diabetic (NOD) mice. The mice were
ejth_er monitored for 10 months before sacrifice and post-mortem examination
(toxicity assay) or observed for 200 days (survival rate). Guinea pigs
received a single inﬁramuscﬁlar injection of 20 mg peptides derived from
Tatural casein. per aﬁimal- Fiﬁcén days latér they were sacrificed: an;l
.examined for pathology. |
Leukocyte and platelet reconstitution in bone marrow transplant.

recipient mice: BALB/c mice were sub lethally irradiated at a source to skin



CO2 incubator: . For viral culture production cells wth HIQetaber@éd4 s and
virus pretreated with peptides derived fromnatural casein and cells.

whi ch were further incubated with F V-4, were all* kept in humdified CO2

i ncubator for the duration of the experinent. HV infection of human
cultured CD4 cells: The cells (CEM Sup- TlI) were preincubated with several
I ncreasi ng concentrations of peptides. rived fromnatural casein (50-1000

A 6

gg per -m) [ . elhye - asej -0500. jig.per .m)
Por 3. o4 (PEnBUORE TS e ERAEEST OO BE: ol F5ftol i cahs ir ur o

epti des). Headmtehhi ' ' 56 Lion). was
gdged't 0-)-..ea’ch wel | tlﬁ&eﬂég?'ltr t‘éc?m(sﬁlﬁl\}ealvﬁﬁf %ﬁﬂ&%‘b@%‘ﬁ@u gﬁgé{.aﬁcﬁﬁ{eﬁe _' o
pept i des -f asbosehand dnfeoted iemavddedlyt 24cabls (fHOOQite o |rﬁ_% oy h\],%] tissue -
culture plates- Controls were IF (Infected, cells cultured ™ w V-i and
Wi t hout pepapéides detived fitomh miabunk daseim)| dysithatic peptields detived frofNadeignd

~wi t hout peptltl'é%(ij% and. U.F + Ch (IUni-nf ected + peptides derived from natural |
casei n, celltdQFPNwacIds, &ﬂﬁér%h%§m%f0fd§{imld'§&udeaﬁbuaﬂnf(cmﬁmlnﬁt ur al

' 50-d ' e t the eff of tides ‘derived f
nat or i - cadennvii a) SonBld bided {Bintonsl | \ dePiosl decontiion was
labilit S OMA . COuUNt 1.abi Lit rol.iferati
Fate  on’ day piigs! decprlie* o EAF BRI Rl Blordt go spHeioh ol iadicaigan
I tu -S4 h ) , | ' ' nat ant
(Tedi a) ot o nat veoreq Hha? yars HoRt AU PR R B 8855 111 ton

X-100. Thelstersdmal by celcoufitiin BlobdidotlebRUIEoMhS fetfo HRital pi% g kept at
-80 C -.until tested for p.24 antigen Confocal m croscopy: BI'sS LSM
410. conf ob&paninized capillariesy atsisficteditintecyalsl fom 76 86 d¥I“¥a53st135M
inverted m.croscope; enploying the |aser scanning confocal -m croscopy

t echni que, UFAMeed t 0 -det ect penetration of FITC conjugated peptides into

cells.. T cells yerg. i ated wth FITC conjugated peptides derived from
natural casein \iﬁﬁ %‘5&&?‘%}5 SIS, i?’fpeé}[F?At§7%t(Bﬁn§H%tW¢€e dgthalty whi ch

the cell s ywesdaasdt | MBS sk fer |linge.(P to renove
unbound FI TC- pept i ges.&&*l S mr‘é{%&%@ﬁ?ﬁ%@t%%ﬁg?egﬁ&g _aenéefﬁ)om _

natural casein or human sérum albumin as described above. - Platelet -

‘reconstitution was assayed as mentioned above.

Reconstitution of bone marrow transplant recipient mice: C57/Bl /6
mice were lethally irradiai:ed at a source to skin distancg: of 70 cm, dosage of |
50 c¢Gy per minute, for a total of - 900 ¢Gy. The imadiated mice were -
re_constitl._lted with syngeneic bone marrow from mice which were eithier
treated a day prior to bone'm_ar_row "~ collection with 1 ﬁg per animal .

.'p(:pt_idcs derived from natural casein or saline;, follow&ng a double-
'-blindcd protocol. In one experiment mice survival was r_ndz_litqred‘ for'-_l 8- |
.days. In another experimént mice were sacrificed after 10 days and spleen

colonization monitored.

Emerimeu(al Results
| . Peptides derived from natural casein: Originating from. thé
observation that curdled milkc occastonally failed to support bacterial growth,
a cgsein fragment possessing bacfedocidal properties was isolated from milk

proteins (United States Patent No. 3,764,670 to Katzirkatchalsky, ef al.).




fixed with 3:8 %formalin for .10 minutes, washed twice w (IF'PEE24HY
resuspended in 50-100 tl. PBS before viewing the cells under the

m croscope- Selected inages of cells fromdifferent.t me points of

i ncubat i onWOI%/64#Hutes, . - 30 minutes, 1 hour, 1:5 hour amCTALiMSS

di spl ayi ng various amounts of FITC- peptides derived ,fromnatural casein
in their cytoplasnms and nuclei were stspred on 3.5" Zip derive (230 MB) and

hcor por at Len'y BERUOTREHYS, profRoB AT HERBRI SHSGR wore B BEUE 1, o
natural capgécipiedtioh 6Etie Solabid RacidPOf tiRcviel p r&@afiﬁatdigéétoﬂﬁlﬁ%}s wer e

peptides derived fromnatural casein (10 m:/m .stoCk in
added t o Sapd Tydphikizationu| Wihendgested ﬁ&ﬁxbhlgldabacuwty after extendedxtaiage, (5000’
cells/well), as described for  HEY-1 infection in Sup TI cells. Celis were

e oy g et S T e I e A0 e
' dayg) f6r emgingd acti 89 f’étﬂ“%lﬁﬁﬂ""r‘ nf;rf% s fiher filters for
roporti onal o 1B b FRREY 3?%%1‘—‘? ai’gﬁ% Eh‘yr‘%'a@?yﬁb?ﬁ%ce' # 'si"dgr\'f\ ved

from natur@bn‘}éée'ffbﬂln lﬁ%ﬁpl cageﬁyetqéa %Mdc}&&nug}e?nj ec ons of up to

.[nice and- guinea pigs: Intranusc r intraveno

5,000 ny péictioastedeusigdhidll Perforined IRASE| chrpRiatderaghy NEPIVE

as
adm nistered in a single dose or in three doses to normal ani mals A

vari ety of desershadsheremabevel Aﬂhﬁﬁehyﬂphﬂxz@%;ﬂb&an@ﬁd—ﬂem&mﬁefm Cbese
Di abetic (1INOD) mce, The mice were either-nmonitored for 10 nonths before
sacrifile §t§$&@¢ﬂﬁm@m&ﬁk§i copte@)‘@@q dgscabedabovs. observed for 200

?'?f%fef:f%’éX' o 200 papivager an%e Efioria JQ@Q}E&L”&‘%&“FS%MC:' oh
|
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humans: Extensive investigation of the short and long term effects of }:ugh

)

15 doses of peptides derived from natural casein on mice, guinea pigs and
human volunteers confirmed the absence of toxicity, teratogenicity or adverse.
side effects of the preparation. In one series of ftests, single doses
representing 1,750 and 12,500 times the estimated effective dose of peptides
derived from natural casein were administered intra muscularly in lethally

20  jrradiated mice receiving syngeneic bone matrow transplants. Standard post-
mortem pathology examination of the mice at 8 months post treatment
revealed no 't'o;tic effects on internal organs or other abnormaiitieé. .Similar
toxicity tests mgumea pigs revealed no abnormalities two weeks afier single
20 ‘mg intra-muscular doses of peptides derived from natural casein. In

25 another series of experiments, Ingh doses of peptides derived from natural

- caseéin administered to healthy mice had no effect on several hematological
parame‘tc'rs measured two weeks later, including white blood cells (WBO),
xed bloéd_ cells (RBC), hemoglobin (HGB), elecirolytes, glucose and others.
A third serics of experiments tested repeated high doses of 100 mg per kg

30 body weight in mice and rats for two weeks, revealing no allezgic, delayed




di stance of 70 cm dosage of 50 cGy per nminute, for a totdlOdebesB04£G). The
i rradi ated mce were reconstituted with syngenei c bone marrow as descri bed
above and injected intravenously 24 -'hours later with. |I ng per aninal
pepti des derived fromnatural casein, synthetic peptides derived from
casein (13-26 am no acids, see Table 3 above), or human serum al bum n
(control:), follow ng -a doubl e-blindedgqprotocol. Leukocyte reconstitution

e ot oq ChMAEoRE BEapttic rPohsGOM ob hAESLBNET BreRlOBSaf Post ™t ©¢ 2
reconst i t Uph@eerm@San@RitRT “ﬂ{éntapréPﬁﬂbé JEQWe ﬁsﬁ‘n Med c%Qéﬁl%Er%dteg{ am ! he.

retro.orbital plexus, into hep nized capillaries, at-rndicate€
from day 6fon tHeiy- efféepant thér-mF;teﬁh bukveval agdfli fidadnabd S YIRS hrow .
experiments, CBA mice were |lethally eradiated (900 cQy), reconst'l‘f’ut ed and-
treated w rerqneptutedt BAdeBloantl C3HHe] mict,suavivabofihe totatbd miccy2BWH al bumi n
~as descr ifbg&ﬁw. -Platel et reconstitution was assayed as mentioned
above_ Rec 't gwdot3HAdeT; l Vovelerdy spreaded theispreival mates: of e/ Bl 16
mce were |athal lv irradi ated at .a t o ski i stance of 70 cm . dosage
of 50 cGy té’rﬂﬁﬁﬁ'%?ﬂt%‘,i CPBSOE G@Pﬁﬁ@%@@%"@@&i é#’ﬂ:@qﬁ:f;rﬁﬁi%—eﬁtﬂ@%dv\er e
reconstit uj b LSy ' r 0 LCce Lch. e either _
roated a TancHehiSiGYRIEIRE dBRNS SRB K skl ol Sately Bk Sehnne,
pept i-des dBoltyeald Trdkesnat 316! N Bheh "R b 8- -
bl'i nded . protocol. In .’oﬁe eip%]rg?w'r?gﬁtAﬁn{SEeZ surﬁefﬁ%p%ﬁ(?t(g%f’ﬂr-- .18
days. .I'n anmité ereaexdpeithrioptides derived $rdn GhthfhCefenl Feald H@Xe?fé%@%fsm een .
col oni zati on nonjtored Experinmental Results Peptides derived from natural
casei n: O thegpepsiden @nfanyrdeveproddalrpaxtiineters.hat curdl ed nil k occasional |y

failed to supbo&t gacter,i \ﬁ!& growth, ~a casein fragment possessing )
bact eri oci dal pPYPEPE fdtsyask od dpxicity o side mitferts phondesicd(urndeats, St at es

e b an” o RSB AT A Sl oo e mtiniheged o Pt

-as well. Comparison of blood and urine samples from seven healthy human

. volunteers before, during and 7 days after inframuscular injectién of peptides

derived from natural casein revealed no 'changcs in any of the .clinical

parameters. No other negative effects were observed.

Thus, ‘high dose and extended treatment of rodents with peptides

derived from natural casein revealed no apparent toxic, pathological,

~ hypersensitivity, teratogenic, serological or any other negative effects.

- Moreover, peptides deﬁved from patural casein administration- t6 iradiated

: .mice, at risk for short-and long term complications, cé;‘:ferrcd a’significant

. surViyal advantage over 200-300 days. These, and the abs;gnce of .any

undesirable effects in healthy human volunteers receiving peptides derived

" from natural casein via injccﬁon_s clearly demonstrate the peptide’s safety in
parenteral administration. | R |

| Reconstitution of bone marrow tran.s'p[ai;f recipient m'i-cé: When

~ CS7BL /6 mice were lethally irradiated and reconstituted with syngencic

bone marow from mice that‘wcre either {reated a day prios to bone marrdw

"#SPi_l’ElﬁQﬂ with 1 mg per animal peptides derived from natural casein or not

S0 treated, survival of irradiated mice that received bone marrow from treated

tervals



Crude peptides derived by proteolysis of natural casein méF%*ﬁ¥%BQ%%d by
acid precipitation of the soluble fraction of the casein proteolytic

di gest, dialysis and |yophilization. Wen tested for biological activity
after extended storage, it was noted that this crude preparation, when

| yophilized and stored at 4 C, remained active (in-vitro and in vivo) for -
at least 12 nonths. In order to identify the active peptides contained in

th t i defnjcd €% ' . t I hi]ized. d tion
ws |Tract| ouce T YRteeteA Tl S LELAEER Thite' B (AR bRGE swrimy BoRPLO) | ac
descri bed haosiseatedaicoAbbrvial'oFiubaRY thi S ATBLAT RIRINZSTudpTonst f at ed

10 simlar r’r{;’et egti on tine profiles, wth-contents as Pedva 8¥e. Thus,
a maj or. conpedledtmive whe 16 roud of 18pHOdRSs Goki Hediht i W lsunfese :
preparation_is the N -termnal fr agrred%? g? asS | 1case’i n_.ﬁé%g%tslugégad%ﬂi ved
Fr om nat ur afraskated anigedhatoreceived dons mamewt framcnorh treated: mb: RS 148yt
_investigati of ZL éh short _and |l ong termeffects of high 15 doses of

pept i des -def vl r‘gﬁfﬁrﬂﬂs& igadiatian; nSpleens derivedifroma ipiadgiated dniay That
vol unt eers j ‘he., e f icity., teratqgenicity or adverse.
si de effect g&gl e?ﬂ'ggrﬁ)ér 2;@%‘?@‘& grﬁ% ?Brr?ag%é MEr i‘Bglugtegt‘g)g)ﬁg,twé? drethiees
representi Nmks 750 @nHudld <ol 5 ' f Ve - e .of - '

v cgﬁﬁlésé?g %P Idas; sé'kb@%[%gst?e{p g‘% | r?&rlgrg%gcc‘{]l arly in

pepti des derived from natural efn were a ni

| et hal | y 20miice tititateeeiveail Ctﬁ)r!eeﬁ@'rminﬂqr(ﬁﬂﬁﬁﬁﬂﬁieﬁteﬂ_oﬂﬁcé”fﬂﬁo%lbh?dgs%a”t S.
St andard . post- nortem pat hol ogy exam nation of the m ce at 8 nonthsS post
treatnent ¢@ppaeddo @ eariieskffects on internal organs or other
abnormalities. Similar toxicity tests in guinea pigs revealed no
abnornal ities tverlidasdexived frebngaturalogsecin stininlata e pr ol fAREES dff

e e S0 el A ACEIRRY d coCnE R an sont
ety Sl Mo Eh1 Sl S5 R s 19 Bal oo
A e e e
mce and r amefisregwiatorp dgmpholeieal Tngmite edhmprothice, SARMPYES: WiPd gper 2004
following chemotherapy, results in abnormal, weakened T or NK oéll
écﬁirity. When normal murine bone matrow cells from BALB/c and CS 7Bi/6
— Fnice were cultured in the presence of 100 pg per ml pei)tides derived ﬁ:dm
natural casein, a greater than two fold increase in target cell lysis was
consistently observed (Figure 1).  Similar experiments using human
Peziﬁherai Blood Stem Cells from Granulocyte Colony Stimulélting Factbr—
‘treated donors demonstrated an ejfcn more s'ign_il:“{cént, _mnwn&ation— :
jdepende_nt stimulation of target cell lysts l').);.a's littte as 10 pg per ml p_eptidéé
. derived from natural casein (Figure 2). |
In: another series of experiments with PBSCs collected from healthy
- human donors, peptides: derived from natural casein stimulated an increase in
the proportion of NK and T cells developing after 10 (Figure 3a) and 14
'_(Figure 3b) days in culture, reéch.ing three fold and greater at 28 days. An
immune-stimulatory effect of the peptides derived froin natural cz;sein on
| PBSC cells was most significant in donors with an initially low level of T and

NK cells (Figures 3a-b). Thus, peptides derived from natural casein




60 cutaneous -or anaphylactic responses and no pat hol ogi &aﬂ?‘:t‘@?efge% upon
post- nortem exam nation. \Wen . peptides derived fromnatural casein were
tested for their effect on the long-termsurvival of irradiated, bone
marrow reconstituted BALB/c and C3WHeJ mice, survival of the treated m ce
(1S of 27 .BALBIc and C3H HeJ;. 66 % clearly exceeded the survival rates
of the -albumn-treated . controls (4 gf '26 BALE/c and C31VHeJ; 15 %.

on b ognansoriAEARE Bk AR08 df BouCE Bidiiles LS 2FSHE ieellgells ' Y
Qcf or d. ( 19%Qk nohfialréfint AN blaoRSRAf glesedsekved from natural casein

reveal ed no effect of thepeptides on any ‘opnent al paraneters. Simlar

to its lack of (Syxifeddiey caseid derifelie gepidbe siirRalRe. izi?n:bﬂdqﬁfnﬁkogﬂgptides
derived fromnatural casein were safe when adm nistered to huhans as well.
Conpar i sonpotliferafien dmditroi nWheanginthetic oaeie derived peptigeshtopeesentigb unt eer s
before, during and 7 days_ after _intramuscul ar injection of peptides
“derived fr#f %ﬁfétul &0 loatssidues eafeerSd caseine werg) dacubategdhyithf humen FBSC cal

par anet er s-_No_ot her ati,ve effects were observed. Thus, high dgse and
ext ended ¢ Felly e Dsalthy anlcanges Raticnis (o belgie) ocienifismindictrase T asel n

eyl e RIS SPGB COh i ool GFESTRT b SRS o
ong. ter m Eorn o P A BdCUR oL TN Hlodg RS LyMptais sl Bebilic cver
200- 300 dagancé: at3 MBS OediEeNsReofvo a8y inelBaRdd ahesafifieakgoin
heal t hy human vol unteers receiving peptides derived fromnatural casein
vi a i nj ect pgrperahbef pyptiesmmitsiainy theefipt 10i sleinors aéstduesi oF aPRESIET al
adm ni'Stration. .Reconstitution of bone marrow transpl ant recipient mce:
Wien  C5716rigee A eUndercidentical iconilitiondi apee afndher paptidss itested dadi 4 h
bone. mar r oNERUTI: TG O (N1 SV GRS UK BB nimss nat ur
Camel 7 oSO THE A B! LELphAL Tl SaP s bore
fitst 10 residues of the N-temminal sequence of aSI casein are capable of
selectively stimulating in vifro lymphocyte proliferation in cells from cancer
- patients.
Stimulation of hematopoiesis in human blood cell progenitors:
~ Blood cell progenitors differentiate into a variety of blood cells:
macrophagﬁ, monocyt¢s, granulocytes, Iymphocytes, erythrocytes and
megakaryocytes. Progeuitor cells are abundant in .b_Ol'_lC mar;bvv'; ‘but are alsa
.- found in peripheral blood after Granulocyte Coloﬁy Stiﬁlulating ‘Factor
tredtmeat (PBSC éeﬂé), ‘and in 'fres;ﬁ Cord B’lood. When | increaSiug
concentrations (50-600. pg per ml) of peptides derived from natural casein
were added to-cultures of human Bone Marrow, PBSC -and Cord Blooﬁ, an
‘ ﬁlcreage in cell prplifcratioﬁ, as measured by [H]-thymidine inco:por‘atibn_
was noted (Figures 5a-5 ¢). Human PBSC prolifération- was most greatly |
effected by 300 pg per ml (Figure S,a)' after 15 days in culture. An even
greatér effect was noted for Cord Blood cells in culture (3 to 4 fold increase
. .’ in _[3H]_ﬂlynﬁdiﬂc incorporation). after 14 ‘days incubation (but not after 7
- days) with pcpti&es derivéd from 'natur_a[ casein (600 pg per ml, Figure 5¢ ~)-' .




'61 mice far exceeded that of irradiated mice that recei V&¥tahsné0Qdar r ow
from non treated mce (survival of irradiated mce that received bone
marrow from treated mce was 1.5 out of 18, 10 days post irradiation;
whereas survival of irradiated mce that recei ved bone nmarrow from non
treated mce was '4 out of 17, 10 days post. irradiation). Sp teens derived
fromirradiated mce that received bong marrow fromtreated m ce included
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bone nmarrow c Is fromBALB/c and C57B1/6 mce were cultured intHe :

presence ofit4l @ﬂm&é&l(@éwmtddyelnathedtema)and Cdlofir eat er
than two f(atxé [ ncrea I arget i’?l | lysis was consistently. observed
(Figure 1) \CElqR Fafces B%‘? Iings veithy dghy concamiratipas (whée S00BLD per SiUpwICel | S
from G anu Sti nul at Fact r- treated:donors denonstrated an
even nore 2’98 |ca%?&¥ l g ndiions: hadh ngreffent get

cel I'lysi Sonf thﬂﬁﬂlh@lﬁwﬁ)rfmpaﬂdng 'Pﬁ?.s gL 8&%%{ er| ved r&nﬁlggujregl

casein (Figure I n"ano series erlne
from heal t’"bwndlntﬂvpﬂroﬁman&n FERi@aspIedi agd pldgda Gl 3t U ated
an increase in .the .proportion of NK and T eve %g?ﬁgi er%

(Figure 3a)33m0n31061(51:| gure 3b) days in cul ture reachl ng .three fold and
greater at 28 days. An immune-stimulatory effect of the peptldes derived
frdin natural 3% wogan mEsoregahogyaeyiomtietis sb,gnpépta@t derive@nfiog Wi th an
initially. m&evel of T and NK cells (Figures 3a-b). Thus, peptides

deri ved fromnatural casein | Cctober 2004 . ,

Peptides derived from natural casein stimulgte megakaryocyte
- progenitor proliferation in cultured murine bone marrow cells:
EMultinuc[eated mcgakéryocytc:s develop in the bone marrow from primitive
stem cells, mature to giant cells and. give rise to thousands of thrombocytes
per megakaryocyte. Thrombocytes are crucial for clot formation and
'Fhrombo'cytppenia is a major concem in myeloablative conditions (following
- chemotherapy or radiotherapy).
| ~ Primary bone marrow ceII culturcs can be induced to form CFU-GM .
g (Granu[ocyte and Monocyte) colonies, - i
. and CFU-GEMM (Granulocyte Erythroid, Macrophage and Megakaryocytc)
| ' colomes contammg additional blood .cell types. Colonmy counts refiect
expansion of spe(:iﬁc procremtors cell numbers rcﬂect prghferatlon rates and
' dlfferentlal cell counts reflect which specific cell lmeages have developed
'.[Patenkm, D. etal (1990) Mol. Cel. B10[ 10, 6046-50]. In cultured murine
bonc marrow ce;lls mcubat_cd with crythropmeuu and IL-3, addition of 25 pg
per ml peptides derived from natural casein for 8 days increased the number
of CFU-GEMM two and one half fold over controls, stimulating a three fold




62 stinulate the proliferation of both T -1ynphocytes and Q005 2004 1 1 er
cells fromnormal marine. and human bl ood cell progenitors. Synthetic

casein' ptides stinmulate . human | ynphocyte proliferation in
vitro: V\V‘le‘&b gﬁfzr?fgtlc casein derived peptides representing PFGIAROIPM8E | (o

16-residues of aS 1 casein were incubated with human PBSC cells from
heal thy and cancer patients (see belowp. a significant. increase n -NK

cel | acti vidcyeasedn eblativy eeH nhaitges Feled:dlohym ﬂaa/\aFUgGmtIﬁhrsi}MIaB to
greater than 5 fold that of contro i n _Non- Hodgki n's Lynphona and Breast

Cancer pat$&ias ef pBpGimehisy addition: of mﬁd@mﬂsﬂw fboni watumaltdasem kottl e as
10 pg per . nil of peptides containing the first 10 or nore residues of aS 1

casein (FPoRg %FTOWUFRﬂSrmCPb algd with erytuppeietiBand grenditigned maedism i des

heal th hadﬁ*&ﬁ Bofbriels” s Exagainery, Ditbods, %ﬁwﬁ?ﬁf i

heal t hy hu p ai ni ng
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bl ood cel | genit ors .Blo cel progenltors di Into a

variety of dbhv@dl fiegh lmaturabesseptya gBBus, ® depy treatmeit avith qrytidss deswadiocyt es,
erythrocytes and negakaryocytes. Progenitor cells are abundant in bone

marrow, bufiom enathed cdseimdstinmiptedi pheigaifitAntohcataser itGrmegakarydeyt€ol ony
Stinmulati n% Factor treatnent (PBSC cells), and in fresh Cord Bl ood. \Wen
i ncr easi nglo devslepment is puimanyquwdnce hppe gratrspcnlaresder i ved from

B ood. i nor SHEUIH PEPHAG deried diveh, ol EHIGE SO di e
st gr cat PLPE Wﬁ?ﬁ%&%gﬂr gz pyobine SRR i ol i # hfseéity'sc’f‘n“‘as
culture. An eveSimiklf R e Wblofs!t ad®SudiRl esinfifir SRpStuBbaal Sdifony) culture

(3 to 4 fold increase 3 in .[ Hl-thym dine incorporation), after 14 -days
i ncubat i onsyutheticcaseih derivéd peptides reptdsenting thbefirst @0iandd] If smincadids al

casein (600 g per m, Figure Sc. )_

of aSFi casein had a strong (greater than 10 fold) stimulatory effect on murine
15 bone marrow cell CFU-GEMM proliferation after 8 days incubation.
Somewhat milder, yet appreciable, stimulation was observed with synthetic

casein derived peptides representing the first 12 to 26 amino acids of aS1.
Pepftides derived  from natural casein stimulate
 Megakaryocytopoiesis in cultured human bone marrow cells: When 100 p
20 g per ml peptides derived from natural casein were added under similar
-conditions to human bone marrow cell cultures from 'héalthy donors, CFU-
GM colony formation was increased with or without additional stimulating
factors (GM-CSF, CM). Peptides derived from natural casein also stimulated
~ exythroid cell forming colonies in the presence of erythropoietin. Treatment
25  of the human bone marrow cells with thrombopoietin (TPO) stimulates
megakaryocyte (MK) colony formation. Addition of 300 pg per ml peptides
detived from natural casein to TPO-treated cells stimulates a more than
twofold increase (16 bolonies per 2 x 107 cells without peptides, 35 colonies
per 2 x 105 with peptides derived from natural casein) in MK colony

30  proliferation.



1 October 2004 63 Cultured human bone marrow cells from LH¥PeBE8%s f our
donors also reacted strongly (3 to 5 fold. increase in incorporation) to
pepti des derived from natural .casein (300 g "per nl) after 21 days

i ncubation (Figure 5b ). Thus, peptides derived fromnatural casein

stinmul ates proliferation of human bl ood cell progenitors from bone narrow
as well as other sources. Interestinglys incubation of cultured human K562
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progenitor proli feration I.Ln ¢ultured .inurine bone marrow cells:

Ml ti nucl eatUddiERFAKE} PeRGIcss derayed Som matural peseen.ned colorico wigh ithet i ve
t 1S e i ant, cell d. gi i se. h ds of

©hr ooy a0kt ponef Jbi a4 Swalief (Gl cae HaitFor eHEe! o5 cuttusea

f bocytes | bel res . ! o

Lor T on Sy FAGECRSE AR i T RRE S T S 3 ke

bone-' mar r euliagld hiihh BoRS nkafowW and! t '- apulocyte
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B Pepﬁdes derived from natural casein stimulate Izernafoﬁoiesis.if: vivo
' Jollowing irradiation and bone marrow Iransplant: Mycloaﬁlative therépy
majf lead to life-thrcatcning reduction in thrombocytes and leukoéytes, which
im?y persist desbite administration of blood cells and growth factors. The
followinig demonstrates the effect of -peptides derived from natural casein |
- following irradiation -am'i bone marrow transplantation.
” Peptides 'Jerived_ Jrom natural cdsein enhance leukocyte and platelet
fi'ééb?t.ﬁ‘titation fai[awing syngeneic _'bone .marrpw transpfantation in mice:
Whe‘n_ sub lethally - imadiated (600 | cGy), minimally bone marrow-
_qacoh_stitq_ted,_ BALB/(_:-mic_é (n = 60) received 1 mg per mc;usc peptidés
.. derived rfr'qr_n' n_atur_al caéciu via intravenous ihjec_ition one day foll_dwiﬁg ,‘
| bone marrow-: transp_lantﬁfiogl' . -Signiﬁc_arit i_ﬁércases in
,petiphéral white _bl_oi)'d"c.ell counts over a 7 to 14 day period were noted,
L (_':dr_ripared to controls receiving__human sérurh albumin (Figure 7). P_late[ét
counts in the peripheral biood of both the treated and control irradia_ted,
l {)'Qne marrow fransplanted‘ mice were equally depressed up to' 8 days
post treatment. However, by the ninth day a clear advantage was.

noted for the mice treated with the peptides. derived from natural casein,



1 Qctober 2004 WO 01/ 64234 PCT/|LAI/ 00198 64 increase inlQsateher ¢@04el |
nunbers per colony in the CFUGEMM In a simlar series of experinents,
addi ti on of peptides derived fromnatural casein to bone nmarrow cells

i ncubated with erythropoietin and conditioned nedium (see Materials and
Experimental Methods) stinulated a concentration 5 dependent increase in
t he percent age of earl y and | ate negakggyocytes (15 % megakaryocytes

wi t hout pe%hﬂﬁg‘ a 0 h | d deri ved from:natural
casein). Thus 5ﬂ[rea nlflgpe%ts% ‘g‘gt%t mgeglﬁg'baﬂ g at“(")‘fﬁlﬂbiﬂff {gd casein
stinul ated | gﬁ&a [ f

devel opnent@flﬁbg?ll)%atggmr?ugm bone %ﬁ%ﬁ%ﬁ#%@gw Pg)ﬁgq%tﬁ% I C pept | des

derived fremhessephtdét and ko &eamﬁﬁﬂbﬂ follo tlafk lﬂﬁﬁitiofne‘ﬁvﬂfh' on in
cul tured nurine bone, narrow cel Simlar to the above and under simlar

exper i ment dimitiogdivmnlars of begmnmmw cells e lhisompected thapthisleffecempilrnt i ng
~the first 10 and | | amno acids  of aS | casein had a strong (greater than
10 fof d) stﬁ-’?ﬂ}ﬁa‘eﬂﬁf%ﬂséd ietecopsititiopeith Dpiowd, ratherothen dimitopUncahnes

proliferati after s i ncubation. Sonewhat nilder, yet appreciable,
stinul.ati or?%?em(?‘v %i th synthetic casein derived peptides

representing tSyethedst peptiies 2GlepivedO foimlS &dsehr lenteRb! dgsadepdved from -

natural- casein stinulate Megakaryocytopoiesis i'n cultured humari bone
mar r ow cel IFQCOWHGWOIQ@”@U@ syegendic fapte dasraie frorespldnionion anUndée:casei n

wer e added der Iar condi to hunman bone nmarrow cell cultures
from heal t eH'on ﬁ'iﬂ(‘ji%‘?‘g EGQQ)r R0 nmiigallyc ramee daairow-or

t hout ad t fagt des d d f
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Addi tion olengdf sge fablend) gapiddlftom eaein/ ot 4n PHh4 ital $ijestich bfe
TPO-treated cells stinmulates a nore than twofold increasé (16 col oni es per

2 x 105 cefi®sielawiagt . pept i des boBs mautmwnmlsphmtatﬂm. . 10Sgwifidanpept i des
deri ved ‘ f " AL Enalpeﬁ lllnzkvh tg blYKog cel[ counts over a 10 to 14 day pertod
- were noted with peptides having 15. - (day 10: 17.2 x 10° cells per mi ; day
12: 654 x 10° cells per ml *) and 17 (day 10: 27.4 cells x 10° per m} ; day 12:
52.0 x 10 cells. per ml *) amino acids (see Table 3), compared to controls
receiving human serum albumin (day 10: 16.7 x 10° cells per ml ; day [2:
464 x 10° cells per ml )- Thus, synthetic peptides derived from casein
- enihance leukocyte reconstitution following transplantation with limiting |
nur_nbers of bone marrow cells. ~ |
Pepiides derived froim ‘natural casein inhibit in vitro infection of
lymphocyticT cell lines by HIV-1 virus:
" Penetration of peptides derived from natural casein into lymphocytic
Tcells: In order to investigate the mechanisms of immune's.tirr'tu.latory and
- anti-viral effects of peptides. derived from natural casein, .susceptible
4  SUP-T1 and CEM __ct;[hﬁéd human T-cells were treated with peptides
-derived from natural casein prior to in vifro infection with HIV-1 virus.
Fluorescent microscopy  revealed that FITC- conjugated peptides
derived from natural casein (100 ug per ml) penetrated the SUP-T1 cells



30 proliferation. 1 October 2004 65 In the presence of adf¥9b6haPo4

hemat opoi eti ¢ factors, such as eryt iopoietin, human IL-3, hSCF and AB
serum 14 days incubation' with peptides derived fromnatural casein
stinmulated a nearly three fold increase in 'CFU GEMM col oni es from human
bone marrow cells (158 colonies with 500 -g per nml peptides derived from
natural casein, 68 colonies with the. geghactors alone), but had a smaller
(one-and ong _hali;;_ -fold) effect on cultured cord blond CFU- GEMM formation. -
The rel at iwber ebicubatderthegeiith a8 : t man _hpn rrow. and cord -
bl ood col oni es reflect negakar yoggt g@%rgﬁﬁ pé%ﬁ%f ZE%IS al’_"rgssﬁﬁ‘me to -
addi ti on @MYy ofdabel wrsptatdesveatkrinvied citapAt BE HneCAHE Ny kS Tabl e-
sho' c@-ignﬂug%‘rg(IFG . T&us, i ncubation of " cultured human prinary bone
mar r ow. and. cor 3 elarld)- with3Peprinttes (Biguires Bcid) omonatiubal wagsei n
sti mul at ek evelopnment. and prqliferation of both commtted

megakar yo?&%gﬁgﬁdﬁegﬁgh?ygf)ﬁgé&l with dunided nuslearduptater i \Rrdnf romoagt ur al

casei n st gk 1LEShS. I ' followi ng irradiation and bone
marrow trans FI)JI’?ll gﬁ? %I\H/ye gggﬁ géf%ls%%q’ rﬁe‘?ﬁﬁﬁeﬁpﬁ?ﬁwswnmﬂé}mﬂm@m ng
reduct i oncaseih lwerelobeyhed i Ing,uﬂ(gﬂg' Y8 i Gh .. may persist despite

adnmi ni st'rtalgonlhof bl ood cellﬂlrge n gr‘%‘mﬁﬁt@éf‘&f@%e%wm in .
denorist r athsscelhauelehiec tA wilype s f e sSEleTived <! | casein follow ng
irradiation and bone mar r0\3/(v t'ranspl a%?rantli(gér%l.s %g??@égogb%‘é‘aﬂﬁwnat ur al
casei n- enHiResIE IRy of thedabeledepayitides rdéﬁi@@&‘t&dlﬁtﬂa%ﬁa{ £Rldip yngenei ¢
hone. marrgw.transpl.antation in mce: Wen sub .lethally . 1rra ed (600
cQy), m n{nr'ilélftﬁlpﬁ CHeAUI reconstituted, BALI3/c - mce (n = 60)
received 1 -ng per. nouse peptides derived =from natural tasein via

i ntravenous injection one day followi ng bone marrow transpl antati on.
Significant increases in peripheral white blood | cell counts over a 7 to
14 day period were noted, conpared to controls receiving human serum

albumn (Figure 7)_ Platelet Counts in the. peripheral blood of both the,
treated and control irradiated, ' '



bane marrow transpl anted mice were equal |y depressed up t&Odobgag804 post
treatnent. However, by the ninth day a' clear advantage was, noted for the
mce treated with the peptides derived fromnatural casein, 1 Cctober 2004
66 denonstrating a twofold increase over the human serum al bum n-treated
controls by day 13 (Figure 8). Thus, peptides derived from natural .casein.
enhance pl atelet and | eukocyte reconstitution follow ng transplantation
with limting nunbers .of bone.marrow cells. It is expected that. this

effect will be Pesgherdd ' LDy Jtution with optimal, rather
than limting nun%%r s of%%r#%v‘&%ggp‘g%mﬁmﬂé% &t ilwaghaeyteved.
from casei prelferationt eWke peSendeCsPRELH ' D i syngenei.c bone
marrow tr a% ‘I“;nt ation i nl:fcen: mgﬁﬁgﬂﬁ{i%ﬁ#ﬁfwﬁﬁ%ﬂ@g@o -
cQy), mni e Fddumeesaited in ircened Sup-a4, cebPeHigs g (S A
synthetic p tigg,g n =40 in the control ‘girdoupg recel Ve@g@jﬁa n;?éjrs-oﬁgﬁse
synthetic ti d&§ graajestgnareiages anﬂ:dknhmbetaﬂ@tda}fys_m JARHRBior & iyed from
e o )

casein via ap Nt r rlcieo,neal injection one day 'l owi ng bone Tarfow
transpl ant 'é’t.'éﬁﬁf.qpc Alidervaft romnestaslessein @ Vb donl 00Iieab] @ dygel |
counts ove 14 pgrigod were noted with peptides having 15:
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17 (day 10thwd; Ny d 2. 52,0 x 106 cells. pér na
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al bum n (destleded i ihoreak@GinC eez 2:. 46_4 X 6 cells per
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marrow cells. - . Peptides derived from natural caseln e d0); ¢ o
i nfection OPC 'PdnesH prglifesation éndices ne 4 liay$ probébly ré’ﬂéét%cllﬁﬂ:@é{%Dﬂ of
S

peptides dgrd m,natural casein. into | ynphocytic Tce I'n"order-to
i nvesti gagﬁ{tﬁgﬁﬁ\@(gzﬁgﬂf&@%' of imrune'stinulatory and. anti-viral effects of

Eﬁﬁ;lnd'?'-scgﬁgl :I/\g%gft{t?ig% egl‘f\%ﬁ{ H%.g%%# . Zzugcfs%%'leglhgncg l]iF;;nItlm %;:gp%gltgu' ured
proliferation: The presence of synthetic peptides derived from casein (a.ll
peptides ‘lisFed in Table 3) in the culture medium resulted in increased Sup-T1
cell.counts over a period of 10 days. The increase was simifar for all
synthetic peptides. The greatest increase in cell number in infected cells was '
observed for 250 ug per ml peptide (8 amino acids - 80 %). At 500 pg per ml
peptide (9 amino acids - 33 %),

Peptides: derived from natural casein Inhibits HIV-1 infection ;‘n
human lymphocyte celis: — Susceptible CEM lymphocyte cells” pretreated
‘with peptides derived from natural casein (50-1000 pg per ml) 24 or 48

' _'lhours prior to incubation with HIV—L or f_:xpose& to HIV-1 pretreated 3 hours
“with peptides from natural casein, exhibited enhanced cell proliferation aﬁd
feduced levels of viral infection compared té untreated controls. Cell counts

-and HIV-I P24 antigen assay at 15 days post infection revealed 100 %



derived fromnatural casein prior toin' vitro infection WU ¥ virus.

- Fl uorescent mcroscopy reveal ed that PITC conjugated peptides derived
fromnatural casein (100 pg per nl) penetrated the SUP-T1 cells 1 Cctober
2004 66a when incubated therewith as described above (Figure 9a-f). A
smal | anpbunt of |abel was observed in. the cytoplasmof the cells after 15
m nutes (Figures 9a-b). At 30 mnute's i gures 9c-d) nore..|abel was

b /ed i e . | ith limted | ke. I h .
neubat i on TG PRV Bteclimsténd) hode Tiguetion Wb 00 L0kte ved i om
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fromnatural casein from5 mnutes i nc I On 167
Pepti des démsubatiofirtimes &letd abt fRERI 1 B AARE LEICAVATF] y 5]
proliferation: The presence of peptides derived fr%gﬁg%g?gl hgtz?soéllgh in the

~cul ture nedarasieg Woneentrationscoi peiideSugerivedc fioln BAtIRISCRYRT efhffiejod of 14
days- The greatest increases in cell nunber at 7 days. bras observed for SO

jig -per REllguplifegationeat 3 aadi24hoves post infestiom (4al Mhfection i1GRGstg at | O
days (30 ¢ .a.?.d for .600. p(g_(32 % _at 14 days incubation- Measurenent of
CCHI - thym di$ld 'Pﬁ%‘gf peiubited in ghesehfastest grrwimgcetinges.pr ovAdieven anore

proliferati. i.pdex refl ected, the.increase in _cell nunber, with the nost
si gni fi Cant&gﬁ@ggtcnh%chglenf 8& Ci%@rﬁl‘%é?t‘%‘%ml@é@ﬂd@rmﬁé*d_lflllfmﬁqmat ur al
casei n: on Qg | )y : ed..prol i.fergti.on, i.ndi ces at 14 days
probably refl e%%eg‘gitﬁH%stéég?loﬁlﬁrﬁrgﬁggﬁﬁtwtg rﬂephgﬁ 3?%‘?11. f@%f‘ﬁ@l“ﬂc

pepti des deaseltbeforenHEESE infectidH [AREE: HoX BRENT rold heration:
The presence of -s%nt heti c pegtt:i deg der |é\1/e F%%‘n casein Ff’ﬁt a ?)tle%f'ir]des
Clisted in%aB8d @) and 96e% bt Bitmure pietroatifem bEYidus, 2N GLAASHTH FYP- T

cell .. coupts over a period of 10 days- The increase was simlar for all
synthetic Papts Rfé%‘?atﬂ?@tagfﬁwgﬁlﬁ-nﬁ@wptndcsdbﬁvadlfrbm napardlwhedhed cells

was - penetrate human cultured lymphocyte cells and their nuclei, énhance cell

growth, and significantly reduces the susceptibility of CD4  cells to HIV-1
. infection. As such, peptides derived from natural casein are expected to be
useful both at preventing HIV infection and for post infection treatment of
HIV infected and AIDS patients. |
Peptides derived from natural casein prevent development of
gldcosuria in Non-Obese Diabetic (NOD) mice: Non-Obese Diabetic
(NOD) mice spontaneously develop : Type I (IDDM) Diabetes, an
antoimmune conditio_n cavising inflarnmation of the pancreatic :c'ells and
| ending in disease and death. Female NOD mice are ektremcly s'ﬁsceptib'le,
demonstrating evidence of macrophage invasion of the pancreatic islet’
interstitial matrix as early as 5 weeks old. A once or twice weekly injection
- of 100 pg peptides derived from natural cascin for' 5 weeks (5 or 10 .
in_sxjections total) were completely effective in preventing the glucosuﬁa
associated with the onset and course of the disease. By 200 days 100 % of
the untreated control mice (n = 5) had become diabetic, and subsequentlyl
died, while the treated mice (n = 5) remained 100 % euglycemic, all still
surviving at 230 days(Figure 12). Thus, peptides derived frém patural casein



observed for 250 g per m peptide (8 anmino acids - 80 % . !ACH200ber
peptide (9. amno acids - 33 % . Peptides derived fromnatural casein
Inhibits HV-1 infection in human | ynphocyte -cells:- Susceptible CEM

| ynphocyte cells- pretreated w th peptides derived fromnatural casein
(50-1000:g per m) 24 or 48 hours prior to incubation with H V-1, or
exposed to HI V-1 pretreated 3 hours wigh peptides, fromnatural casein,

os 3 hours  wi g .
i oot on coranve PEtePl el dicalt st FRECH@! S st of Thisy

anti gen assyoidimdfe HflfmRafdry ddndRiden reveal ed 100 % 1 Cctober 2004 68
I nhibition of -viral infection“after 3 hours incubation with 600-1000 .tg

per ml  pepti deClireikmeihls itk PtidealcFpS e i 99 % i nhibition

after.24 hours _incubation w tﬁf}ﬁgo angl 600}0@3@%&?3&{&/&%{3& des;

respectively- L&abents receivatdaniramuscubas itjecom0bf Sound «tgephiteflepivel f ecti ve

(Figure I 1) Al though-increasing concentrations of p€ptides derived from
natural ca D@HH&EE%‘-‘&m gagh, ipogrior dhrgeidspots; aginadicatall hours post

i nfection, viraIPiQf ction is nost ignificantly inhibited in these

Si
fastest grow ng dlerivedpfr oéﬂiéfﬂtﬁﬁ‘?gc“%ﬁ”énﬁfmﬂl%éﬁ@éﬁmﬂm@f igel |
proliferaticgheeRARGi-RR. DHEILLO =1 i cld on _was observed. in _Sup-T1l
cells pretr eat eedB %‘%ﬁ%eghed@%ﬁé%é’eé réﬁl{g% #a?lﬁr%ﬁme[cagtéﬁfms Bgti“b fad N1
i nfection gessivedeor "RER! tiebSvide VEK ' ti o] fgtgin 3 . 1..% and
95.7 % for 3 hours pretreatnent gof v@!rl%ﬂsl&?g r?gét]rgsfcgn @ %??g%r%szjmf)
pr et r eat medollowegp eadmimditydtion! hof , pprides ddsrided | ioth Amapakadedy Gasein
penetrate human cul tured |ynmphocyte cells and their nucler, en dnce cel |
growt h, anddiraes | Specia) attahdions wasepaids te phiabgds Gy thé Taatlete(PsT),0 H V-1
I nfection. As such,g@%oéi des derived fromnatural casein are expected to be
. usef ul bolﬁ“S?qﬁf"'e ih EFV“@“P?)F%CER}%G) atyl fidempglobiy {FK3B) ovaluesat nent

of HWVin d, a‘ients. epti des detived fromnatural _casein
prevent de%%fr%%%én - 6@'09370%9%%%?%% E‘&% OPRLSEs [ﬂ“‘&b@’fﬁﬂém(’li@))l‘?ﬁ%e: Non'
Qhese Di abpégp@cﬁ{(gi@) m ce spontaneously develop Type 1 (I DDV D abetes, an
aut oi mrune condition causing inflammation of the pancreatic j3 cells - and

G.T., (Female - patient, Patienf I): Patient had ovarian cancer,
:undcfgone a hysterectomy followed by chemotherapy. She received two
intramusculat injections of peptides derived from natural casein at two and
then two and one half months post operation. No chémotherapy was
administered between the first and second administrations of peptides derived

from natural casein. Blood tests from 6 day;s post first ‘inje;ction, 7, and 13
days post second injection reflect a considerable i_ncrease in platefet and

- WBC components, as well as increased RBC (Figure 13). -
E.C, (Fémale patient, Patient 2): Patient underwent a -radical
_méstéctomy for lobular carcinoma in 1983, and six years later suffered from 3
| gastric metastases. Three days prior to commencement of chemothe;rapy, sheA
received one inframuscular peptides derived from natural casein by injection,
and a second 10 days after the chemotherapy. Although the blood counts
from 10 and 16 days post chemotherapy indicated an attenuation of t_hé_
depressed  hematological profile  usually encountered following

chgmothcrapy, the most significant effects .of peptides derived from natural |




ending in disease and death. Female NOD m ce are extrenel }%%@éﬁ@@%l e,
denonstrating evidence of macrophage invasion of the pancreatic islet
interstitial matrix as early as 5 weeks old. A once or tw ce weekly
injection of 100 g peptides 'derived fromnatural casein for 5 weeks (5.
or 10 injections total) were conpletely effective i.n preventing the

gl ucosuria associated with the onset amwd course of the disease. By 200

days 100 Y%cgfein tidreUtitiédat @ sCAR AL fIFsﬁﬁljé‘ﬁlGU, %OP%I tﬁg%ﬁgﬁ"fgh&gﬁ e

subsequently . dired, while the treated nmicé (n remai ne

cugl ycem C(F@ulreiﬁ)_ll surviving at 230 days (Fi gure 12) _ Thus, peptides
derived fromnatural casein 1 Cctober 2004 69 effectively protected.
genetical |y sufe®pt (Birealei petiaghi Waticehe3onsRatizht t Was sufiidriig nfrome

i nflammatory, condition. Cinical_ trials wth peptides derived from natural
casei n: Pat 'éiﬁﬁgfe? GG dissemination of aj brpéﬁtcﬂmi@mafwsahmqugw i des .

derived fr ur al c sei n, eac ne .or three depot.s s indicated
Pepti des de |ve WP SR ‘iﬁ'f:aﬂ“eé%f&é‘r‘fﬁp%? FWP%“["BESQ@@‘H@PBBBPZQPB“ G cancer

patients: TagivRanghal gmrﬂrggs rga[{a‘ s§ ned ggc}? nt sﬁmh?%41ﬁgwlrecel ved

or were receiving C EITDt era wer e exa

admi ni st r ath@appiwRe e S dudth mlgrﬁeg@uurgro(gp P e h o gt ed-

Speci al attentlon was paid to changes in the P ate kocyt e
(WBQO), Eryehhargement mrfch'ﬁmevm riags alfien ¢ @Bt atedtue&t addes rs@grﬁﬂt:aﬁtg
thronbocyt élﬁ%{l esi s, eukoc@éém esis, and erythrocytopoiesis, respectively
: pasejnRRGand seven)daypafteethe seaondireatment Giguer 13). under gone

a hysterectony Wed b ch She received t i nt ramuscul ar
i nj ections of ‘6@8& Vé’zg?ﬁ"g'?ﬁ‘r&upéﬂ"@a%él%ﬂﬁﬁst’ f%'cﬁél CaR¢fEn two and
one hal f MRl BoR® t%gg ti S-. tere bet ween
the first and s%coﬁﬁ a m%%l és(m’ cP%ng&o pe%%&%é%m%re?m%\gg} B?‘Rt ur al
casei n. Bl dedivéd $tdin fria@irab c8Y® 8P88)s héfopd cbﬂirﬁ&lchiﬁ‘chc?moﬁ@[;ﬁ anddays post
second injection reflect a considerable increase in platelet "ahd

another, 14 days later. The most SIgmﬁcant effect is clearly seen in the rapid

retum of WBC [evels_ following chemotherapy-induced depressnon (Figure .

13).

D.M., (Female patient, Paotient 5): Patient suffering from hepatic
cancer with widespread metastatic dissemination. She received three
intramuscular injections of peptides derived from natural casein at 10, 8 and

6 days before receiving chemotherapy. A second series of injections was

initiated 10, 12 and 14 days following the chemotherapy ireatment. Although
a signiftcant effect on the hematological profile is noted following the first

séries of injections -and prior to the chemotherapy, the most dramatic
1mpmvements are seen in the rapid return of depressed post—chemotherapy
values to normalized cell counts following the second series of peptides
derwed from natural casein injections (Figure 13)

Thus admmlstratlon of peptides derived from natural casein to cancer
patients results in improved ‘hematological profiles, specifically enhanced
erythropoiesis, leukocytopoiesis and thrombocyt0p01651s and is capable of

_moderatmg and shortening the duration of chemotherapy-induced depression

of blood components.




WBC conponents, as wel | as increased RBC (Figure 13). E .&Octqhepigis
patient, -Patient 2): Patient underwent- a radical nastectony for | obular,
carcinoma in 1983, and six years later suffered from gastric netastases.
Three days prior to conmencenent of chenotherapy, she received one

I ntramuscul ar peptides derived fromnatural casein by injection; and a
second 10 days after the chenotherapy. Anithough the blood counts from 10

and 16 days post - |.ndi an.att.enyation of the- depressed
hemat ol-ogi cal prg?ﬂ e ugﬁlg yﬁ]g%gg%%{%?%&%ﬁ’ Li‘#ﬁs t@l’?é’i‘@‘f‘%’(é‘f%%“!’he nost
signi ficant efriiesplanof r&8pienBeSwimer }o89uks oy t obgr ,2004, 7U -
casei n“were noted 3 days gf.t er the fi rst-t_"? nfigg{}?{gﬁéﬁ;‘p’f’%%&t 0 ?ﬁ(élonged.

cherot her apy (#isfusien-18jistat firorqbeaybpenip MithedHisodR3 0F eBVerd bleddild Ghly - VBS
suffering .from w despread nmetastatic di ssermination of "a breast~’carci nona
first discovdied N ﬂ].l%qmlw;r@émetwmt@r borhenarewei (vatspiadtatici,

~intranuscul ar._i n&ﬁ@}t{i on of B_gﬁul es - derived fromnatural casein, and a
second 23 daydPf WRggeatiaditioaplatherapies a5¢ inelfeeting. niBwve rpdicdts with t hi s
peri od. Bl oodelgst Ssi-pgli ron enhanc nt .of PLT seven.days after
the first treat mn%?isghglé%ﬁg&ggﬁcﬁﬁ&? < g%twcre?{cﬁ Wk peptdss destyedpomeyen
days after thangacesdid reatnent (Figure 13). J.-R, ' (Female patient,
patenlL4): Patient's diagnosis is breast cancer w th bone netastases. . She

recei ved one i ntdalu@icuhale pafiess); omg)@calemadﬁmm@iegdfﬁ&mgf m}%ngk al

casein 8 daysﬁbefpre comenci ng chenot herapy, ‘and anot her,” 14 days later-

The nost- si giysleidhLevkemaia in complete | gmdssion,i follolvdng aqitelogbesd Ytein @elVBC

_levels foll og/i n lche{_mt herapy-gﬁgﬂ&g&d depression (figure 13). - DM, )
( Fermal& patt ‘ﬁ{‘%’ paaleRy ) txpgrieagad wor bfe-thegateniog chleedingwi t F—

wi despread. I ' phation. She received three intranuscul ar

i nj ections g?ﬁ %2%%? Iclfg?q{d’@%ﬁglgg%w%ﬂ?%?@%e "‘l%’s%‘jaﬁg%f)bﬁtﬁfdgemat@“éays :

bef ore receiid tg sORPANAE" Y mofe | Ldectio s initiated

10, 12 and 14 doye f ol ooy mof TREETR RS Wof b Bulh, RHEDound

si gni fi cant wefectefativbe tdertdlLa3,0ghials, PldfavkRosS aehed fg‘i’(‘)ﬁtﬂm ngnfihe

first . - ' . ’

recombinant erythropoictin. Following two. intra muscular treatments

of 50 pg peptides derived from natural casein, divided into three depots,

her condition improved immediately. Along with the rapid retum of normal

platelet counts (Figure 14), her distal limb bleeding with exertion and

patechyae subsided, she was able to resume walking, and returned to her

home overseas with no complications or side effects,

| M-2 (Male quig@t).- 30 year old patient suffering from Acute Myeloid

' L?ukemia in a Sepond complete femission'folloWing autologous stem cell

. transplantation, = ‘éxhiﬁiting- totally resistant platelet counts.. and
‘massive gastrointestinal bleeding episodes. He required daily transfusions of
packed cells, had dgvgloi)ed hypoalbuminia, and failed to respond (o

. exteasive the'rapy, wit-hlrrhlL-l thil-6 and gamma g[obﬁliﬁ- Following
.two intramuscular _' | treﬁtmen_ts, each of 50 pg pe[:;tides

- derived from natural casein in three depots 86 days post fransﬁu;ion, rapid -
platelet -reqonstitution (Figure 15) and gradual discontinuation of the bleeding
was observed. No further treatment was required, and the patient is presently

completely asymptomatic with normal platelet count.



series of injections - and prior to the chenotherapy, thelfstebedPtatic
| nprovenents are seen in the rapid return of depressed post-chenot herapy
values to normalized cell counts follow ng the second series of peptides
derived fromnatural casein injec Thus, adrninistration of peptides
derived fromnatural casein to cancer patients results in inproved
hemat ol ogi cal profiles, specifically enpanced erythropoiesis,

| eukacyt opoi esi sand thronbocyt gpoi esi and.is capable of . der at,i ng -and

shortening the dEﬁ i Bie S eﬁﬁttﬁ%q a{B%HW% depr essi on —mlﬂréaﬁp%o(gl

conponents 1 (X I _ i eri yed al sej

stinul ates 't rﬁ%%ﬁ%ﬁ%ﬁgg@ [Fégg{ari ;Lﬁg%ﬂa%tt ﬁ‘?gctll'%ﬁggt r\lljmﬁ ? r?o(rags‘?é%gﬁt ;

t hr onbocyt opefivided Pined ARG AdeddtaNFheI HFRRTIYE SinS tally FHoANRAEME OPaRIG Wi th

epi sodes of severe bleeding, may be a life threaténing conplication of

bone marrow tacanssphmhtdanimshing espedatei| giniber symptoadi i padéntt hafpings ar e

~ineffective- . Two patients with severe resistant thronbocytopenia were
treated with fppmratosged transfsion resiviantthsombeedppenia wittrlifaihecaieningnt ) 1 32

year old patient,.suff.ering fromAcute Meloid Leukema in conplete

rem ssi on, f&?‘fe&hﬁ‘%ﬁp‘%‘ie& ogous stem'cell -transplantation. She had

experienced two pj | Ng- cadi ep .| -¥i N nary
henor r hage and ab%é%eg %ﬁ@%‘?&:‘?’?\? eJ? )ﬂgﬁngflgng ‘@f:?l&%%‘g trs‘%l?{'lajﬁa‘%sa‘?'ea? EQpigm)r e
than 114 day.s:kp[&zerb[mrﬁf,;fﬁhp@pep[@gd%mﬁ; counts were refractive to rhJL-3,
rhliL-6, intravenous ganma gl obulin, and reconbi nant erythropoietin. :
Fol | owi ng two i nESin{Baunler paticednBatient isoh IR ygapeid ifdemled evithy €sinilyom

natural casein, divided into three depots, . her condition inproved
i medi at el y. PteRg ohihypedlipidemis: g Bedote Arestmens; math_ppptides decivesdftam(Fi gure

1), ol Rl SRR DR e B B,
co PPlelr ic?]l; o 3@;\% lge? A%}‘tgggécﬁ%@(z(lwg PRl dnat %9;;,%6@5 S Rgtdeent
di) and elevated LDL-cholesterol (236.4' mg per dI; pormal range 75 — 174
mg per dl). One montﬁ after a,s_i_pg[e administration of 50 174 peptid'cs
derived from natural casein in three intea muscular depots the hypcﬁi’pidemia
was stabilized: total cholesterol was reduced to 270 mg per dl, triglycerides
were 165 mg per dl and LDL-cholesterol was 201 mg per dl, still higher than
normal range but significantly reduced from the pretreatment value. No
édditional treatment was administered. Thus, treatment with peptides derived
' _ﬁ'om natural casein is effective in rapidly bringirlg about a si.gni'ﬁcant
reduction in otherwise untreated hjlpe:lipid_imia‘.in humans | |
Peptides derived froni' natural casein stimulate normoglobinémia in a
case 'bf occult bfeedi(zg: | | , |
DG A(Male patient): Patient is 2 75 year old male suffering from
ﬁrierﬁia and hypoglobinemia (dep_resséd RBC, HGB, HCT, MCH ém_d MCHC)
associated with extensive occult"lileeding._ One month after rcCCiving _twb.’
- 4ntramuscular injections of 50 ug Peptidcs derived from natural casein in
three depots, a significant reduction of the anemia was observed. After ﬁvo

‘months, RBC approached nommal values (4.32 instead of 3.44 M per pl),
HGB increased (11.3 instead of 8.9 g per di) and HCT, MCH and MCHC all



Leukemia in a second conpl ete renission fol | owing aut ol ogdREAIYE) |
transplantation, exhibiting totally resistant platelet counts, and nassive
gastroi ntestinal bl eeding episodes. He required daily transfusions of
packed cells, had devel oped hy. poal bum nia, and failed to respond to
extensive therapy with rhiL-3, rhlL-6 and gamma gl obulin- Followng two

i ntranuscular treatments, each of 50 g peptides derived fromnatural

casein in t#@ﬁ% g& ots 86 d%ﬁs pgst transfusion, rapid - platelet

reconstitut VE 8‘3198‘“35)10 & Yiues slespife; therperpistenconf otcilhbldeimgdi ng  was
bs d. \ r L I red,. th tient i tl

compl ot el y. ot ohSkrib S ot Bk Poiides RetivEd from natbcal coin sowbad 72

. Thus, "~ one &@EbREoPktilnWatidat & - Lok eckions of .peptides derived from
nat ur al cas%?n at 0.7 1.%@%@ peﬁd&ﬁ’g{s %@%38%?%@@:%4) \?E%Pé’bat?ﬁ!lt"ﬂﬂl hr ee.

depot s was tHbbddbdss\s humangpi dly reconstituting platelet counts and :

. di m ni shing assgci.at'ed clinjcal synptons in patients suffering from

prol onged, transt &5 PBPFEFRsd thak cettatn feabenes i dhe dovgntton, iwhichareafani ng

bl eedi ng. epi.sqdes;..Peptj des, derived, from natural .casein decreases
triglyceri %gagﬂghgleﬁ@edcﬁ%ltggt gogiext r?f?ﬁ?ﬂalr?tﬁl ¢ B@W‘F‘Bﬁd@?ﬁ%. 3% &e (Fenal e
patient): Babdidey 1 mtahfA iR .enn | I i story' of

hyper | i pi deB?héa. - Be%‘rf)rcg treat marllﬁ g\n% E-%e%ﬁﬁé)tggn%@ﬂ vgan??[a NS

casein, bl deatuedzeart the fivventichi hﬂl‘él?‘éﬁ&?'f@ﬂb&l@téﬁ Hest el L - (321
mg per dl), triglycerides (2 131ng .per dl; nornma raggetﬁggbﬁt%ﬁ@?%g per
dl) and' el singlecmbidictent eatayr also B36prbvided sepatatelP WM dignegitdile- - 174
ng .per dl) . One nonth after a single adm nistration of 50 g peptides
derived f'réﬁ‘i"?%‘é‘%ﬂ?@aSei n ifrthree intra nuscul ar depots the

hyperlipi dem a was stabilized: total chol.esterol was reduced to 27.0 ng per
dl, triglycerides were 165 ng per dl and LDL-chol esterol was 201 ng per

or et reat ment vartaiigh GGy eARAP b el ieonbRl i favuRdion e,
t reat nment Eﬁédﬁﬁ@eﬁﬂtﬂﬁﬁméﬁﬁsi MBibreof, it is evident that many altematives,
modifications dnd Ya:iaﬁons will be apparent to those skil_léd in ‘the . art.
| Accordingly, it is infended to embrace all such alterpatives, modifications
and variation_s that fall within the spirit and broad scope of the appcn_déd
claims.  All publications, patents, patent applications and sequences
identified by an accession number, mentioned in this specification are herein
-incorporated in_their eutirety by reference into the specification, to the same
* ‘extent as if each individual publication, _pafent, patent applicatidn or sequcncé |
* Wwas specifically and individua_liy inidicated to be incorporated herein by
rfffci"cﬁgc.- In ziddiﬁop, citation .dr identification .of any reference in this
.applicaﬁbn_shall not- he construed as an admiséio_n' that such reference 1s

available as prior art to the prcseht invention.



fromnatural casein is effective in rapidly bringing aboul1 %ctgl?eé@p% cant
reduction in otherw se untreated hyperlipidema in humans. Pepti des derived
fromnatural : casein stinulate nornogl obinema in. a case of occult
bleeding: D. G (dale patient). Patient is a' 75 year old male suffering
from anem a and hypogl obi nem a (depressed RBC, HGB, HCT, MCH and MCHC)
associ ated with extensive occult ' bleeding. One' nonth after receiving
two' intranuscul ar injections of 50 4pepti des derived fromnatural casein
in three depots, a significant reduction of the anem a was observed- After
two nont hs, RBC approached normal values (4.32 instead of 3.44 Mper |),
H& increased (11.3 instead of 8:9.g per dl) and HCT, MCH and MCHC al |l |
Cct ober @@ 73 inproved to nearly nornal val ues, despite the persistence
of occulT bleeding. Thus, one.series of injections of- peptides, derived
from natural casein seemed capable of stinulating erythropoiesis and
reduci ng aneni alassoci Hheusept a thasapridicallyseffectivenamaw of | peplide gerivasi at ed

t hat cer f ga e n c cribed
it ho oo oy ROIHIESS TorddiCot BST bdeplh i heCpliBpule br o blateufiar

conbi natqompqsrﬁoaﬂmweetlmdmaﬁe@aneutommsad:sh,seaw| ous featur es of the

i nvention, which are, for brevity, described in the context of a single
enbodi ment, nay al so be-provided separately or in.any suitable

subconbi nation. 2- - AT mmuﬁfghfarﬂaﬂramuéinallymffeh&@ aveuntdd scpeapbide derived

ol rer nat T aR NienBPBE dorfonCBE RS TERGR, i e anyrobule of  Bffhebsalc ™

ski | | ed dgomposttion forgwreventidicardrediting byvjrali disdasei nt ended to enbrace all such
alternatives, nodifications and variations that fall within the spirit and
broad scope of the appended <clains- Al publications, patents, patent

appl i cati ons an8. sequehieesse pliatherapeadicdlly effectiecarssurtrof mupdpéide dewved oned i n

nt o ¢ haraeh ey M B PRFsR, i o5 EBY FLRE wdniinSlie, A bipagsylesl o

publ i catdompositiah &ntpreveatimntirahjpfddtioat i on or sequence

4. The use of a therapeutically effective amount of a peptide derived
from an N terminus portion of aS1 casein in the manufacture of a pharmaceutical
composition for inducing hematopoiesis.

5. The use of a therapeutically effective amount of a peptide derived
from an N terminus portion of aS1 casein in the manufacture of a pharmaceutical
composition for inducing hematopoietic stem cells proliferation.

6. The use of a therapeutically effective amount of a peptide derived
from an N terminus portion of aS1 casein in the manufacture of a pharmaceutical

composition for inducing hematopoietic stem cells proliferation and differentiation.

7. The use of a therapeutically effective amount of a peptide derived
from an N terminus portion of aS1 casein in the manufacture of a pharmaceutical
composition for inducing megakaryocytopoiesis.



was specifically and individually indicated to be incorpol&c&bened@d n by
reference. . In addiition, citation or identification. of any reference in
this. :application shall not be construed as an adm ssion that such
reference is available as prior art to the present invention. 1 Cctober
2004 74 Clains 1. The use of a therapeutically effective anpbunt of a
peptide derived froman N term nus pgét I on of aSl casein in the

manuf acture of a pharmaceutical conpbsSition for preventing or treating an
aut oi mune di sease. 2. The use of a therapeutically effective anmobunt of a
peptide derived froman N termnus portion of aSl casein in the

manuf act ure of g Phar eed 60k (ARG AR ARERET' pepIRE defiad | N0 2

viral disease. 3. The use of a therapeut ective anount o
pepti de femiared tdrminusaperiion of wiSTusageiy in $re ofangfsctuseéian pharmdgeutical

manuf actbgﬁ%&ﬁtpﬂgaﬂgﬁe&w%@gesgpnposi tion for preventing viral

I nfection. apeutically effective anobunt of a peptide
derived froman N term nus portion of aSl casein in the manufacture of a

pharmaceutical gconposgtl ' " t@@gﬁ | esl.S e of a
t her apeuti cal | ygéf f ectsltﬁ\?e&a%rréﬂénttﬁég a '%%'Ht I de \%2%8/@3 OffarS%?RTgﬁ %ﬁt@%dr)m nus
portion fwémadi N keswinusi portidre ofrenfilf eadein @ dfe angpbfachee edfita phdrmaceotumsi ti on

for indugi et t ells proliferation.. 6. The use of a

t her apeuﬁr@%ﬁ]@ﬁi@@@{cﬁm\%%ﬁ%ﬁb&g%ﬁa pepti de derived froman N term nus
portion of aSl casein in the manufacture of a pharmaceutical conposition
for inducing heymt opoisgLic. S . | i .ation ang differentiation. 7.
The use of a th{eq%apeutﬁ%a ey6f2 Iﬁe?%ée@g@%ﬁl)eﬁﬁﬁﬁ\%f élgo%%pcﬁiad%epa@?i(@gae from an
N t er m nisempar N taimifusaiitticraoeins1i cadeire imtheu ranufactuireofof aa phammaeetidal cal

conposition far inducin karyocyt.opoi esis. 1 Cctober 2004 75 8. The use
of a the?oé?y%ﬁq\o&;?rl'95%'%35"{30?"33@%%8@%?'3'& a peptide derived froman N
term nus portion of aSl casein in the manufacture of a pharnmaceuti cal
11. The use of a therapeutically effective amount of a peptide derived
from an N terminus portion of aS1 casein in the manufacture of a jpharmaceutical

composition for preventing or treating thrombocytopenia. {

12. The use of a therapeutically effective amount of a peptide derived
from an N terminus portion of aS1 casein in the manufacture of a pharmaceutical

composition for preventing or treating pancytopenia.

, 13. The use of a therapeutically effective amount of a peptide derived
from an N terminus portion of aS1 casein in the manufacture of a pharmaceutical

composition for preventing or treafing granulocytopenia.

14. The use of a therapeutically effective amount of a peptide derived
from an N terminus portion of oS1 casein in the manufacture of a pharmaceutical

composition for preventing or treating hyperlipidemia.

15. The use of a therapeutically effective amount of a peptide derived
from an N terminus portion of aS1 casein in the manufacture of a pharmaceutical

composition for preventing or treating cholesteremia.



conposition for inducing erythropoiesis. 9. The use of a %ﬁ%*ﬁﬁ%%??%ally
ef fective anount of a peptide derived froman N term nus portion of aSl
casein in the manufacture of a pharmaceutical conposition for inducing
| eukocyt opoi esis. 10. The use of a therapeutically effective anount of a
peptide derived froman N termnus portion of aSl casein in the
manuf acture of a pharmaceutical conposition for inducing o
t hronbocyt opoi esis. 11.. The use of a therapeutically effective anount of a
peptide derived from-an N terninus poftion of aSl casein in the

manuf acture of a pharnmaceutical conposition for preventing or treating

t hronbocyt openi a. 12. The use of a therapeutically effective anount of a

‘pepti de derived 4gf rom ] Y| .aSl casejin in.the . .
manuf act ure of gebha_r m%gg%s%ﬁ{g fﬁ%ga @éﬁ"?%ﬁf@%‘g’? %‘P%'ﬂir?!ian%epé'ﬁeﬂﬁe&?q ng
pancyt opdiohn an1l. temnisus portiph of tBércaseint inctiel manbfheintd vé aapbamiaceitioal
~ peptide j ' : L. jon of aSl casein in the

manuf act %rﬁgipéﬁﬂ%n ﬁg?ﬁ%@%ﬁé@éﬁﬂ@g%ﬁ%@%ﬂal on for preventing or treating
granul ocyt openia. 14. The use of a therapeutically effective anbunt of a

peptide ' deriv fro [ ATy fﬁ?l asein i.n the
manuf act ure of gg'pha_r nnﬁeggltslélcéz;% mgo&%ggl ﬂﬁgﬁe‘f@F g %‘Wgﬁ) F'rfz;ef’é}ae[‘i%a&?q ng
hyper | i pifiganiaa. N isminuse podionodf eSt heaseipeint theambyufattiee bf weplrarmaceutizhl a
peptide dgpipy - LS ion of aSl casein in the

manuf act ur eboﬁﬁ%n%ﬁgﬁ%@g@é@g&ﬂ#gﬁg%ﬁi on for preventing or treating
chol esterem a. | Cctober 2004 . 76 16. The use, of a therapeutically

ef fective amounygof a i i . - Nt i or.t.i gn .of , aSl
casein in the rrg?fuf a-mEﬁgtugg%5%%13%%8%%!!?%??&%&@%@ t%r?s‘rPD%P?J‘f’e %ﬁgﬂti ng
or treat fram gnuNdeumings portionTofeaGs ecaséinaint ther mpeufactusl by acphiarniacedicahount
of 8 PepiblBodifidr 15F BrovbhHl i hreblib$ABLIUS POrtion of aSl casein in the
manufacture of -a pharmacedti cal onposition for preventing or treating
di abetes. 18. The use of a therapeutically effective anount of a peptide

derived from afgN ter fhauge R hapBliciy oRa%RL hridlrt P FABHAE GLMIG: ©F 2

phar maceut i cal . )
from an N terminus portion of aS1 casein in the manufacture of a pharmaceutical

composition for preventing or treating infection by HIV.

]

20. The use of a therapeutically effective amount of a peptide derived
from an N terminus portion of aS1 casein in the manufacture of a pharmaceutical
compossition for preventing or treating conditions associated with myeloablative doses of
chemoradiotherapy supported by autologous bone marrow or peripheral blood stem cell
transplantation (ASCT) or allogeneic bone marrow transplantation (BMT).

21. The use of any of claims 1-20, wherein said peptide is a fragment
derived by fragmentation of aS1 casein. | |

22. The use of any of claims 1-20, wherein said peptide is a synthetic
peptide.

23. The use of any of claims 1-20, wherein said peptide has a séquence
as set forth in one of SEQ ID NOs: 1-19. '



conposition for preventing or treating AIDS. 19. The use bfociober 2004
therapeutically effective amount of a peptide derived froman N term nus
portion of aSl casein in the manufacture of a pharmaceutical conposition
for preventing or treating infection by HV. . 20. The use of a
therapeutically effective anobunt of a peptide derived froman N termnus
portion of aSl casein in the manufacture of a pharmaceutical conposition
for preventing or treating conditions ggsoci-ated with nyel oabl ative doses
of chenoradi ot herapy supported by autol ogous bone marrow or perlpheral

bl ood stemcell transplantation (ASCT) or allogeneic bone marrow

transpl antation (BMT) 21. The use of any of clains 1-20, wherein said
peptide is a, fr erived by, fragnentation of aSl casein, 22. The use
of any of clal gWe’P “gé‘ Hg’ﬁ’ls fQr preventing jor Geyingian 23. The

use of any. a.se ue.nce as_set .
“forth in o%lngF E%Bf%e%& M% ?Bhﬂlig%:"tgicgg 5‘%’5@‘3“ S'ﬁ'lgarzf‘?aéﬂutl cal
conposi t i Odetfve/ inpfRNGR! 4 PEp@c HERR Honf fin M tERITRY BoliciPaP 51 'diein
phar maceut i cal conposi n°- conprising, as an active irngredient, a peptlde
derived framl aphatmacentically poceptable ¢hrrddp. | casein and a phar maceut i cal | y
acceptable carrier. 2 5. A pharnmaceutical conposition for preventing or
treating a viral. disease, the pharmaceutical conposition conprising, as an
active ingredient eptide derived froman -N termnus portion of aS 1-
casein and &, ph%ﬁrracguﬁi émawutm!&samsal%fqrmwymg or preating @edralcal

,COI'TpOSI tion

t t fect I h h t |
Compri 'nS‘?‘.éf-s% e ﬁ” R ?ael(ﬁo WosHEigs S mpcist (octn ReHs ARGIRAICBhn nus

portion of, a bl e carrl r. 27. A
phar ITB.CEUtI al corrp05| t| on ?gum 1'u Ilﬁ%ﬁé‘#%‘p& e%gegltﬁt and

i ar mac eplidraice6REAIRAA, bfé)@ﬁlels_l ng, as an active. ingredient, a
peptlde erived froman termnus portion of aS 1 casein and -a

pharmaceutical Iy

D)

26. A pharmaceutical composition for preveutmg viral infection,
the pharmaceutical composition comprising, as an active ingredient, a peptide

denved from an N terminus portion of oS1 casein and a pharmaceutically
acceptable carrier.

27. A pharmaceutical composition for in“c‘lucing hematopoiesis, the
pharmaceutical composition comprising, as an active. ingredient, a peptide
derived from an N temminus portion of ¢S1 casein and -a pharmaceutically

acccptabie carrier.

28. A pharmaceutical composition for inducing hematopoietic stem
cells proliferation, the pharmaceutical composition comprising, as an active
ingredient, a peptide derived. from an N terminus portion of aS1 casein and a

-pharmaceutically acceptable carrier.



acceptable carrier. 2 8- A pharmaceutical conposition forliQ‘F&E}’(‘?FﬂBM

hemat opoi etic stem cells proliferation, the pharmaceutical conposition
conprising, as an active ingredient, a peptide derived. froman N term nus
portion of aS | casein and a pharmaceutically acceptable carrier 1 Cctober
2004 - 78 29. A phar rraceutical conposi tion for inducing hematopoietic stem
cells Proliferation and. 'differentiation, the pharnaceutical conposition
conprising, as an active ‘ingredient, a78eptide derived froman. N terninus
portion of US | casein and a. phar maceutlcally acceptable carrier_ 3 0 .. A
phar maceut i cal29 conpésnhmceutmal eonpiosifiomfrgdiiducing HeaRRbSsitEe S{éﬁf

phar maceut j osi.tion conprising, as an active ingredient, a peptide
derived f rcgﬁgaﬁ’ ﬁc’)\!nfeé?’ti‘r'i’[h u%ﬂ(boﬂtﬁ%fﬁﬂﬁﬂﬁ@s Ih@ apbammacantical pimpm@;yﬁl cally

accept abl g agad A har mac cal si,tion for inducing

eryt hropoi e5| S, lﬁéfe Sﬂa‘ﬁ#ﬁ'ge’tﬁ'ﬁ' ‘ﬁfm{a gpgﬁﬂ%ﬁrﬁm@lfﬂgN terminusict i ve

. ingredi enthorBoR 8Pl tern portion of aSl casein
and a phatrpr(r)aceut ?caﬂ casggi(':%ﬁe’%ggg%igﬁg&r% Y aceE P F8E&Tt i cal conposition

for inducing | eukocytopoiesis, the pharnmaceutical conposition conprising,

as an active .ingredient; a peptide derived froman N term nus portion of

aS 1 casein amb.a phar nacphmmduﬁcanccemog@@ﬂwrl erfy ﬁ%ﬁmg

phar maceuti cal conpositiaon - for inducing thronbocytop0|e5|s

phar maceul® “c@&m&ﬂﬁp&mmm thenpharmaceticab . compositiote comijtisiall €as . Pept i de

derived fr%an N .erm nus portion of aS | casein and a  pharnmaceutically

acceptabl & JREEPe eﬁtaﬂ%@e%wd OﬂlaﬂNtcnmnusportlonofaSI casein

and a pharmaceutically acceptable carrier.

'31: A pharmdceutical composition for inducing erythropoiesis, the
pharmaccutlcal composition comprising, as an active mgredlent, a peptide

dcnvcd from an N tenmnus portion of aS1 casein and a pharmaceutlcally
acceptable carrier.

32, A pharmaceutical composmon for mducmg leukocytopoiesis,
the pharmaceutical composmon comprising, as an active ingredient, a peptide

derived from an N terminus portxon of aS1 casein and a pharmaceutically
acceptable carrier.

“- 33. A pharmaceutical composition - for inducing
thrombocytopmcsm the phannaceuucal composition compnsmg, as.an active
mgrcdlent, a peptide derived from an N terminus portion of oS1 casein and a

pharmaceutically acceptable carrier.



79 3 4 . A pharmaceutical conposition for preventing - or ltQdehergg04

t hr onbocyt openi a, the pharnaceuti cal conposition conprising, as an active

i ngredient, a peptide derived froman N term nus portion of aS 1 casein and
a pharmaceutically acceptable carrier. 35. A pharmaceutical conposition
for. preventing or treating pancytopenia, the pharnmaceutical conposition
conprising, as an active ingredient, a peptide derived froman N term nus
portion of 'aS | casein and a phar macédt i cal | y acceptable carrier. 3 6 . -
A pharmaceutical conposition for preventing or treating granul ocytopeni a,

t he pharnmaceutical cqnpasition conprising, as an active ingredient, a

pept i de .deri veddfr onﬁarpolwml“@gpﬁ@mﬂoéﬂl% S Preveading Ord teeating

phar maceut j. eptable carrier.. r. 3 7. \A pharmaceutical conposition

for pr even@?ﬁ%}t’éf%ﬁfﬁjﬁr ?#\%Pﬁﬁ%% uticalieomposifig (FEP08. 5 @l 2dBi®posi ti on
conpri si ngs, . & i adi ent ide derived om an N.term nus

~portion of géqlé@%ggﬁ)@ﬁdi egﬂrr eg%fiﬁa%ﬁttgﬁﬁﬁ%pgﬁ%piﬁ Casen apd agp A
phar mceutﬁmﬁl@@ﬁﬁgggh} hQeptiMie Ragienting or: treating cholesterema, the

phar maceut’i cal .conpositi OR conprising, as an active ingredient, a

peptide. derived froman N term nus portion of ccSl casein and a
pharmaceutically acceptable carrier I Cctober 2004 80 3. 9 A pharnmaceut. cal

conposi ti on f oB5pr evént phaynmacenticalt icompbsitionl Uoo's préventinge gharemaput i cal

conposition conprisi n%éﬁ as an active ingredient, a peptide. derived from

an N termPW%q‘i?fbn piernaceuligal sempesitipn a cAmMPESING; ahs yamcantiveabl e.

carrier 4.0. .phar maceuti cal conpositjon for preyenting or treating

di abet es, ‘P%é}!ﬁ%{:mﬁﬁfﬁéﬂvéé a0 Y jenninys pariign of echhcagein gad a |

i ngredi ent -] derl froman N termnus portion of -aS | casein
hach RERGCHR, SEepte hEE ey A

and a ph

36.. A pharmaceutical composition for prcvénting or treating
granulocytopenia, the pharmaceutical composition comprising, as an active
ingredient, a peptide derived from an N terminus portion of aS1 casein and a

pharmaceutically acceptable carrier.
_f- 37. A pharmaceutical composition for preventing or treating
hyperlipidemia, _the pharmaceutical composition comprising, as an active
ingredient, a peptide derived from an N terminus portion of a:S1 casein and a

pharmaceutically acceptable carrier.

L_._h_ 38. A phammaceutical composition for preventing or treating
cholesteremia, the pharmaceutical composition comprising, as an active
ingredient, a peptide defived from an N terminus portion of aS1 ¢asein and a

pharmaceutically acceptable carrier.



41. A pharmaceutical conposition for preventing or treati h§Hhef 8004 ¢ he
phar maceuti cal conposition conprising, as an active ingredient, a peptide
derived froman N term nus portion of aSl casein and a pharmaceutically
acceptabl e carrier. 42. A pharmaceutical conposition for preventing or
treating infection by HV, the pharnmaceutical conposition conprising, as
an active ingredient, a peptide derivegd froman N term nus portion of aS |

caseia . and a .pharmaceutically acceptable carrier :4 3. - A pharmaceuti cal
conposi tion f.or preventin r treating conditions associated . with
nyel oabl at i ve tHbses of P@H&H@Fﬁ&’@i‘:& HOmapRFIiAR p B tRIGVeRtingt oF offeatingone

marrow or gef: pheral, bl god stemcell transplantati.an _ (ASCT) or.
ai | ogenei cél %(?]sglrﬁmtq)% mﬁ?@fﬁait FoRPe . GURPHSAE B ufR c @Clive
conposi ti I Sl . | Apgredi en ept Lde derived froman -
N term nugﬂgort | J‘hgg‘? E%%@ﬁe a%@ﬁ#naﬁ%i\gg%%gﬁ’%aégﬁchgﬁf?‘ﬁ Qe fe

carrier. M%ﬁm 46te phar maceut i cal conposition for any of .
cl ai s 2433; wherein Sglé%p pept i %[pi s a fragnent derived by fragnentation
of aSl casein. 45. The pharmaceutical, conposition for any of clains 2443,
wherein said peptide is a synthetic peptide. 46. The pharnaceuti cal
conposi ti on:f arg,any Af phkanaceuli¢all compesitton o dprepepling e obagreatiggquence
as set fog'éig in‘one of SEQID NOR 1-19. 47. A purified peptide having an
am no aci dii3bejesibe cak camposiGony comprising iastanactivef BEGedibnk0s 1- 19.
48. A pharmmaceuysi cal .conpgsition_conprising a_ purified peptide having an
ani no aci cf’s@ﬁ%]’éllﬁc egued chem oM « wamgpusy postines of aBlagasein and a

phar maceut | cept abl rrier. 49. The use of a peptide derived from
an N term%ﬁ%é?ﬁ‘@ﬁ@mﬁ SR for the preparation of a medi canent

for treating a donor of donated blood stem cells prior to donation and

i mpl antation of the daonated bl ood stemcells in a

41. A phamnaceutical composition for preventing -or treating AIDS,
' th§ pharmaceutical composition compﬁsing,' as an active ingredient, a peptide
. derived from an N terminus portion of aS1 cdsein and a phﬁrmaccutically

acceptable carrier.

42, A pharmaceutical composition for preventing or treating
infection by HIV, the pharmaceutical composition comprising, as an active
ingredient, a peptide derived from an N terminus portion of aS1 casein and a

-pharmaceutically acceptable carrier.

!4..-4'3 . A phérﬂiact;uﬁcéi composition for_. preventing or treating
cdﬁaitions assoc;iat_cd .with myeloablative doses | of _éhemox-radidtherapy
supported Bj' aﬁtologous bone marrow or peii_bhcfai blood stem cell
transplantation (ASCT) or allogéncic bone marrdw tmnspiantatidn {BMT),
the pharmaceutical (_;ompositioﬁ comprising, as an active ingredient, a bépﬁd::
derived from an N terminus portion of a1 casein and a pharmaceuticaﬂy ,

: raccepfable carrier.



nyel oabl ated reci pi ent subject in need of stemcell transplQaeberi28ed 5. 0.
The use of a peptide derived froman -N termnus portion of aSl casein in
t he manufacture of .a nmedicanent for treating donated bl ood stemcells
prior to transplantation into a nyeloablated recipient. 51. The use of a
peptide derived froman N term nus portion of aS | casein in the
manuf.acture of a medi canent for treating donated blood stemcells prior to
transplantation into a recipient. 1 (Btober 2004 82 52. The use of a
caseicidin peptide preparation derived fromnatural casein for preparing
donated blood stemcells for transplantation in a myel oabl ated reci pi ent
prior to inplanting the donated blood stemcells in the recipient. '53.

The use of a cased£i dithe pﬁﬁﬂdﬂ:@uﬁlfaﬁé@ﬁﬁééﬁf&ﬁ? Wﬂlguﬁg@#y.%t g'rgﬁl{eg} éaael A

for prep ond st cells for transp on 1n

reci pi enfdéﬁﬂg%tr% aﬁ"?ﬁﬂ?g]ﬁ'ﬂ\f%ﬁ'gbytwntﬁr%@nﬁgﬁﬂ@@wm in the recipient. 54.

- The use of a caseicidin peptide preparation derived fromnatural casein
for the preparati o.gha d| cament for preventing or treating an

aut oi mune di sease: 55 PhaiRacgyiicalcoppeaitien dordi anypebtiaiies prey3a whiciann

deri ved fsamipapadeli‘s&isynmepepﬁdy the preparation of a medi canent for
preventing or treating a viral disease. 56. The use of a caseicidin
pepti de preparation derived fromnatural casein for the preparation of a

medi cament for préyerThgghatinadéutical @t a, casei cidin
pepti de ﬁ{aﬁfaaeri?qts' on deri ved froum nat urdggﬁoggosrea;rw %%‘r%"ﬁ%g“&%eﬂg‘? gfr'i‘?ﬂ‘f} of a
nmedi came (FRRAURGehRmeR S iBging of SEQ IINOEs€-18f a caseicidin peptide

preparation derived from natural casein for the preparation of a
nmedi cament for inducing henmatopoietic stem cells proliferation. 1 Cctober

2004 83 59. T use o ufifieds ara.tlon derlve from
nat ural casei nh?or tﬁe prepargéﬁ(')n gﬁ%ﬁ’%@g} @g{ﬁgﬁ q tﬁ‘?

hemat opoi drom. the gnoup consmtmg ofSEQ iD) N(}gl..lg

43, A pharmaceu&cal composmon comprising a punﬁed peptlde
havmg an amino acid sequence selected from the group consmtmg of SEQ ID
NOs:1-19.and a pharmaceu(lcaﬂy acceptable carier.

e

49. The use of a peptide - derived from an N terminus portion of aS1
casein for the preparation of a medicament for treating a donor of donated blood stem

cells prior to donation and implantation of the donated blood stem cells in a
myeloablated recipient subject in need of stem cell transplantation.

50. The use of a peptide derived from an N terminus portion of «S1

. casein in the manufacture of a medicament for treatmg donated blood stem cells prior to
transplantation into a myeloablated recipient.

51. The use of a peptide derived from an N terminus portlon of aS1

casein in the manufacture of a medicament for treatmg donated blood stem cells prior to
transplantation into a recipient.



cells proliferation and differentiation. 6 0 . The use of | £%PeE204i n
peptide preparation derived fromnatural casein for the preparation of a
medi canent for inducing megakaryocytopoiesis. .61. The use of a caseicidin
pepti de preparation derived fromnatural casein for the preparation of a
medi cament for inducing erythropoiesis. 62. The use of a caseicidin peptide
preparation derived fromnatural ca8éin for the preparation of a
medi_canment for inducing | eukocytopoiesis. 63. The use of a caseicidin
pepti de preparation derived fromnatural casein for the preparation of a
nmedi cament for inducing thronbocytopoiesis. 64. The use of a caseicidin
pepti de prepsy at i The dge iofedcdseidingieptide premastion derivéd ot agar4t i on of a
medi canment for preventing or treating thronbocytopenia. 65. The use of a
casei ci daseipefuri gpecpariagadanated Hkoody steohr oeHan dourdnsplangation fior at he
preparation of a_nedi canent for pyeventjng or treatjing papcytopenia. 16 6
The usendfeleablated resinicat papr foi yﬂﬁfa@&agébﬁ% %ﬁnatsfiibi%i Ftﬁswag& Wy casein
for the_preparation of a medicament for preventing or treating

gr anul oE%t‘B‘ﬁB{ﬂ a. 6 7. - The use of a caseicidin peptide preparation

derived fromnatural casein for the preparation -of a medicanent for
preventing or treating hyperlipidema. 1 Cctober 2004 84 68- The use of a

casei ci di n pept i dTLHERRP I éARBiciER pePUIE PRepaiaiiot dérivéPfi8ihi'ndt@falt he
preparation of a nmedi cament for preventing or treating cholesterem a. 69.
The usecadeisa foagpeeparitignbloedt stdm pelép fomn tiansplamativednfa onysledblatel casein
for the preparation of a medicanent for preventing or... treating

gl ucosurécipienopriaie implaniingthe blead st i thearepinigndr at i on derived from
natural casein for the preparation of a nmedicanment for preventing or

. treating diabetes. 71. The use of a caseicidin peptide preparation derived

fromnaturalssa,  The use of a caseicidin peptide preparation derived from natural casein

for the preparation of a medicament for preventing or treating an autoimmune disease.

-

55.  The use of a caseicidin peptide preparation derived from natural
casein for the preparation of a medicament for preventing or treating a viral

disease.

56. Theuseofa caseicidin peptide preparation derived from natural

casein for the preparation of a medicament for preventing viral infection.

57. The use of a caseicidin peptide preparation derived from natural

. casein for the preparation of a medicament for inducing hematopoiesis.

58. The use of a caseicidin peptide preparation derived from natural
casein for the preparation of a medicament for inducing hematopoietic stem

cells proliferation.



casein for the preparation. of a medi cament for preventind Qatoher 8894 ng
AIDS. . 7 2 . The use of a caseicidin peptide preparation derived from
natural casein for the preparation of a medi canment for preventing or
treating infection byH V. 7.3. The use of a caseicidin peptide preparation
derived fromnatural casein for the preparation of a nedi canent for
preventing or treating conditions assofrated with nyel oabl ati ve doses of
chenor adi ot her apy, suppgrt ed ayt.ql ogous, bone marrow, or, peri pheral bl ood
stem cel | transp?%hta %Hs?ﬁgé?j‘sc“b‘ ?P@dl@ri’é?m?e‘?%‘icfl lf‘rtglﬁ'é"ﬁfant ation

(BMD). 7 4. o]0 ‘t?:etli%f P@p&%ﬁ&ﬁ S &&%@Hgﬂ? . ﬁﬁﬁéﬁﬁgit&%}a‘i’@]@t‘?@ slehP™

natural .casein for t preparation o medi canen anci ng

col oni zat i ogeltf pridtifithioh Mdaidfesémiaes! | S in a nyel oabl ated recipient 7 5 ..
"The use of a caseicidin peptide preparation derived fromnatural casein
for the preparation of a medi canent for enhancing col oni zati on of bl ood
stemcells in a nyel ogapl ated.reci pi.ent. 1 .October, 2004.8 6. A nefhod of
preparing donat e‘ggbl o’gge usenf Eé’?‘?‘gc‘ Paptids Preparation V.ea ﬁz%fnrﬁ?@%lfabl ated
reci pi ent, -Ema&l, J4.Si ' ia}h &B!L 2 cells
with a case%%% In gg‘g?ll% e %Péggrgazﬁ(gn erifve g?cgﬂo%ﬁ{r?g ur ‘1%3@0 e?érilg'pri or to
I npl anting the donated blood stemcells in the recipient. 77, A nethod of

preparing blood stemcells for transplanataion in a nyel oablated
reci pi ent, the nethodThonps 06acgsdicidat papside prepapitmmddesived fowh inatuik h a

caseicidin peptide preparation_deriyed framnatyral casein prior to

i-mpl ant i ng Biin for theippaion of 8 Radicament ilﬁawge PAIEES- 2004 WO

01/ 64234 SEQUENCE LI STI NG <110> Si del man, 2Zvi <120> CASElI N DERI VED PEPTI DES
AND USES THEREOF | N THERAPY <130> 01/21676 <150> IL 134, 830

62. The use of a caseicidin peptide preparation derived from natural

- casein for the preparation of a medicament for inducing leukocytopoiesis.

63. The use of a caseicidin peptide preparation derived from natural

casein for the preparation of a medicament for inducing thrombocytopoiesis.

64. The use of a caseicidin peptide preparation derived from natural
casein for the preparation of a medicament for preventing or treating

thrombocytopenia.

65. The use of a caseicidin peptide preparation derived from natural
casein for the preparation of a medicament for preventing or treating

pancytopenia.

.66.  The use of a caseicidin peptide preparation derived from natural
-casein for the preparation of a medipélmcnt for preventing or treating

granulocytopenia.

67. The use of a caseicidin peptide preparation delivec_i from natural
casein for the preparation -of a medicament '_for ‘preventing or treating

hyperlipidemia.



<151> 2000- 03-01 <160> 19 <170> Patentln version 3.0 <2140cjober3q@h g
<212>. PHT <213> Artificial <220> <223> synthetic peptide <400> 1 Arg Pro
Lys His Pro lie Lys Hs 15 <210> 2 <211> 9 <212> PH <213> Artificial
<220> <223> synthetic peptide <400> 2 Arg Pro Lys His Pro Ile Lys Hs Gn
15 <210> 3 <211> 10 <212> PRT <2133,Artificial <220> <223> synthetic
peptide <400> 3 Arg Pro Lys Hs Pro lle Lys HHs Gn Gay 1 .5 .10 <210> 4
<211>. ii
’ : 68. The use of a caseicidin peptide preparation derived from natural
casein for the preparation of a medicament for preventing or treating

cholesteremia.

69. The use of a caseicidin peptide preparation derived from natural
casein for the preparation of a medicament for preventing or . treating

. glucosuria.

70. The'use of a caseicidin peptidé preparation derived from natural casein
for the preparation of a medicament for preventing or treating diabetes.

71. The use of a caseicidin peptidc preparation derived from natural

- casein for the preparation of a medicament for preventing or treating AIDS.
.72.  The use of a caseicidin peptide preparation derived from natural
casein for the preparation of a medicament for preventing or treating infection

by HIV.

73. The use of a caseicidin peptide preparation derived from natural

casein for the preparation of a medicament for preventing or treating conditions

- associated with myeloablative doses of chemoradiotherapy supported by

autologous bone marrow or peripheral blood sfem cell transplantation (ASCT)
or allogeneic bone marrow transplantation (BMT). |

.74.  The use of a cascicidin peptide preparation derived from natural
casein for the preparation of a medicament for enhancing colonization of

donated blood stem cells in a myeloablated recipient.

75.  The use of a caseicidin peptide preparation derived ﬁ'om natural
casein for the preparation of a medicament for enhancing colonization of blood

stem cells in a myeloablated recipient.



<212> ' PRT PCTI |11 A/00198 1 Cctober 2004 WO 01164234 <2139%%her £0¢4 a1 2
<220>' <223> synthetic peptide <400> 4 Arg Pro Lys His Pro lie Lys His @n
Gy Len 15 10 <210> 5 <211> 12 <212> PRT <213> Artificial <220> <223>
synthetic peptide <400> 5 Arg Pro Ly83His Pro Ile Lys Hs @n Ay Len Pro
I 5 10 <210> 6 <211> 13 <212> PRT <213> Artificial <220> <223>
synthetic pepti dé. <40’0me310Ar0Qpﬁpmng/®nhle§ blyad stdne céllsfor-fransplantai@®nyinl eu Pr o
G‘ n 15 103. fnZ]éP ab[ated i‘gcjiigi;nt,léle mé&onf compnsmg treating said donated blood stem

cg:lls with a caseicidin peptide preparation derived from natural casein prior to

implanting the donated blood stem cells in the recipient.

77. A method of preparing blood stem cells for transplanataion in a
myeloablated recipient, the method comprising treating said blood stem cells with a
- caseicidin peptide preparation derived from natural casein prior to implanting the

blood stem cells in the recipient.



<213> Artificial <220> <223> synthetic. peptide <400> Argd @utepery804i s Pro
lle Lys Hs An dy Len Pro Gn Gn 1 5 10 <210> 8 <211> 15 <212> PRT
<213> Arti_‘&,'bgi' %%%EI\/ELOU 04198 <220> <223> synthetic peptide 1 Cctober 2004
VO 01/ 64234 0458848 3 Arg Pro Lys His Pro Ile Lys Hs Gn EGREL0E G n
GnVval 15 10 15 <210> 9 <211> 16 <212> PRT <213> Artificial <220>
<223> synthetic peptide <400> 9 Arg Pro Lys His Pro Ile Lys Hs Gn Ay Len
Pro Gn GQu Val. Len -1 5 10 15 <210> 10 <211> 17 <212> PRT <213>
Artificial ' | . .

. SEQUENCE LISTING
<110> Sidelman, Zvi
<120> CASEIN DERIVED PEPTIDES AND USES THEREOF IN THERABY

<130> 01/21676

<150> IL 134,830
<151> 2000-03-01

<160> 19

<170> Patentln version 3.0

<210> 1

<21¥> 8

<212>' PRT

<213> Artifieial

<220>
<223> synthetic peptide

<400> 1

Arg Pro Lys His Pro Ile Lys His
1 5

<210> 2

<21i> 9

<212> PRT

<213> Artificial

<220>
<223> synthetic peptide

<400> 2

ALg Pro Lys His Pro Tle Lys His Gln
1 ‘ 'S ’

<210> 3

211> 10

<212> PRT .
4213? Artificial

<220>
<2233 synthetic peptide
£400> 3

Arg Pro Lys His Pro Iie Lys His Gin Gly
1 5 10

<210> 4
<21i> 311
<212> PRT



<220> <223> synthetic peptide <400> 10 Axg Pro Lys His PA&qteler20@4 Hs G n
@y Len Pro @dn Gn Val Len 1 5 10 15 Asn <210> 11 <211> 18 <212> PRT
<213> Artifici <220> <223> synthetic peptide <400> 11 A xg ProLys -His
Pro Ile Lﬁbm@z&n Gy Len Pro Gn Gn Val Leu 15 10 15 BLeiA28 105 12
<211> 19 <21.2>. PRT <213> Artificial PCT/L01/00198 <220> <223> synthetic
peptide 1 Cctober 2004 WO 01/ 64234 PCT2I1 0;/00198 4 <400> 12 Arg Pro Lys
His Pro |ie<dys Mitsti€aph @y Leu Pro Gn Qu Val Leu 1 5 10 15 Asn Qu Asa
<210> 13 <211> 20 o .

<z20>"
<223> synthetic peptide

<400> ¢

Arg Pro Lys His Pro Ile Lys His GIn Gly Leu
1 5 10

<210> 5

<211> 12

<212> PRT

<213> Artificial

<220>
-<223> syanthetic peptide

<400> 5

Arg Pro Lys His Pro Ile Lys His Gln Gly Leu Pro
i - 5 10 ’

<210> ¢

<211> 13

<212> PRT -°
<213> Artificial

<220>
<223> synthetic peptide

<400> 6

Arg Pro Lys His Pro Ile Lys His Gln Gly Leu Pro Gln
1 5 10

<210> 7

<211> 14

<212> PRT

<213> artificial

€220> _ .
<223> synthetic peptide

<400> 7

Arg Pro Lys His Pro Ile Lys #is Gln €ly Leu Pro Giln Glu
1 5 ' 10

<210> 8
. €211> 15
<212> PRT
<213> Artificial

<220>
<223> synthétic peptide



<212> PRT <213> Artificial <220> <223> synthetic peptidé QuUoms2084 Arg Pro
Lys Hs Prolle Lys Hs An Ay Leu. Pro Gn Qu Val Leu 1 5 10 15 . Asa
Au Asn L %9 ,5¢10> 14 <211> 21 <212> PRT <213> Artificial, <220>
<223> synt 20 peptide <400> 14 Arg Pro Lys His Pro Ile LY§ CT{if41/00198 dy
Leu Pro Ga Qu Val Len | . 5 10 15 Asn'Gu Asn Lea Len 20 <210> 15
<211> 22 <212> PRT <213> Artificial <€220> <223> synthetic peptide <400>
15 Arg Pro (4 Hs Pro lie Lys Hs Gn Ay Len Pro Gn Gn Val Leu 1 5 10
15 Asn G n Asa Len Len Arlqe :.20 1 Oct ober 2004 5

Pro Lys His Pro ¥s His Gln Gly Leu Pro Gln Glu Val
1 10 15

<210> 9

<211> 16

<212> PRT

<213> Artificial

<220>
<223> synthetic peptide

<400> 9

Arg Pro Lys His Pro Ile Lys His Gln Gly Leun Pro Gln Glu Val Len
1 5 10 15 -

<210> 10

<211> 17

<212> PRT
-<213> Artificial

<220>
223> synthetic peptide

<400> 10

Arg Pro Lys His Pro Ile Lys His Gln Gly Len Pro Gln Glam Val Leu
1 5 io 15

Asn

<210> 11

<211> 18

<212> PRT
"<213> Artificial

<220>
<223> synthetic peptide

<400> 11

hrg Pro Lys His Pro Ile Lys His Gin Gly Leu Pro Gln Glu Val Leu
1 5 10 15

Asn Glu

<210> 12

<211> 19

<212> PRT

<?213> artificial

<220>
<223> synthetic peptide



WO 01, 64234 <210> 16 <211> 23 <212> PRT <223> Artifici &l0otobep3694 ' <223>
synt hetic peptide <400> 16 Arg Pro Lys H's Pro lle Lys Hs Gn Gy Len Pro
G n Gu %#f& 5 10 15 Asa G n Asa Leu Leu Arg Phe 20 <210> 17 <211>

<212> 233> Artificial <220> <223> synthetic peptiCTELALOD9817 Arg
Pro Lys Hs Prolle Lys Hs G@n Gay Leu Pro Gdn Gn Val Len 1 5 1Q 15 Asn
Glu Asa Leu Leu Arg Phe Phe 20 <210> 38 <211> 25 <212> PRT <213>
Artificial <220> <223> synthetic peptide <400> 18 Arg.Pro Lys Hs Pro lle
Lys Hs in &%>1L¥u Pro Gn Gu teal Leu

Arg Pro Lys His Pro Ile Lys Eis Gln Gly Leu Pro Gln Glu Val leu
-1 5 1o 15

Asn Glu Asn

<210> 13
<211> 20
<212> PRT
<213> Artificial

<220>
<223> synthetic peptide

<400> 13

Arg Pro Lys His Pro Ile Lys His Gin Gly Leu Pro Gln Glu Val Leu
1 5 10 15

.Asn Glu Asn Leu
20

<210> 14

<211> 21

<212> PRT

<213> BArtificial

<220>
<223> synthetic peptide

<400> 14

Rrg Pro Lys His Pro Ile Lys Ris Gln Gly Leu Pro Gln Glu Val feua
i . 5 10 i5

Asn ' Glu Asn Leu Leu
‘ 20
<210> 15

<211> 22

£212> PRT

<213> Artificial

<220>
<223> syntheticvpeptide

<400> 15

Arg Pro Lys Eis_Pro Ile Lys His Gln Gly Leu Pro Glmn Glu Val Leu
1 s 10 15

Asn Glu Asn Leu Leu Arg
' 20



1 5 10 15 Asa G n Are Lieu Leu Arg Phe. Phe.val 20 25 <214:Qctaber2084> 26

<212> PRT <213> Artificial <220> <223> synthetic peptide PCTI UM 00198 i

<400> 19 1“&%ﬁ% 2004 WO 01164234 PCT/1101/00198 6 Arg Pro Lys His Pro
| S.

lle Lys H NGy Len Pro dn Gn Val Leu 1 5 10 15 Pi saP e/ H08198ey Leu
Arg Phe The Val Ala 20 25
5
<210> 16
<211> - 23 - . )
<212> PRT - ' . .

<213> BArtificial

<220>
‘<223> synthetic peptide

<400> 16

Arg Pro Lys His Pro Ile Lys His Gln Gly Leu Pro Gln Glu Val Len
1 5 10 i5

Asn Glu Asn Leu Leu Arg Phe
20

. <210> 17
<211> 24
<212> PRT ]
<213> , Artificial

<220>
- <223> synthetic peptide

<400> 17

htg Pro Lys His Pro Ile hys His Gln Gly Lew Pro Gln Glu Val Leu
1 5 10 15

Asn Glu Asn Leu Leu Arg Phe Phe
20

<210> 18

<211> 25

<212> PRT

€213> Artificial

<220
<223> synthetic peptide

<400> 18

Arg Pro Lys His Pro Ile Lys His Gln Gly Leu Pro Gln Glu Val Leu
71 5 - 10 15

Asn Glu Asn Leu Leu Arg Phe Phe Val
20 25

<230> 19

.<211> 26

<212¥ PRT

213> Artificial

<220>
<223> synthetic peptide

400> 19



1 October 2004

WO 01/64234 PCT/IL01/00198

6

Arg Pro Lys His Pro Ile Lys His Gln Gly Leu Pro Gln Glu Val Leu
1 5 10 15

Asn Glu Asn Leu Leu Arg Phe Phe Val Ala
29 25





