Title:

CASEI N DERI VED PEPTI DES AND USES THERECF | N THERAPY Oplgbery2004 -

Biologically active peptides that are derived fromor are simlar to

seqguence
casein.

response,

chol este
pepti des
pat hol og

viral -rel at ed di semsesal Burean

| O 0 A A

0O 01/64234 Al

=

s identical

with the N-termnus of the [err]Sl1 fraction of mlk

These peptides are capable of stinulating and enhanci ng i mune

rol levels,
are non-toxic and can be USE

| @9), WhiMDRERREA BSpcely OrRRikaion N

(43) International Publication Date
7 September 2001 (07.09.2001)

REZANEEHNADONAL APFLEGATION FBLISHEY GNDER GRE PARKTBOOFERREIOR
and stimul ati ng hemat opoi esi s.

PCT

(PCT)
The caseln derived
L treat and prevent

P -

(19) International Publication Number

WO 01/64234 Al

(51) International Patent Classification”: A61K 38/00,
38/04, 38/08, 38/10, 38/16, CO7K 7/00, 14/00
(21) International Application Number: PCT/ILO1/00198

(22) Iniernational Filing Date: 1 March 2601 (01.03.2001)

(25) Filing Language: English
{26) Publication Language: Englishk
(30) Priority Data:

134830 1 March 2000 (01.03.2000) IL

{71) Applicant (for all designated States except US): CHAY 13
MEDICAL RESEARCH GROUP N, V. {NL/NL); Cara-
cashaaiweg 201, Curacac (AND.

(72) Inventor; and
(75) Ioventor/Applicant (for US only): SIDELMAN, Zvi
[ILAL); 7 Hasavoray Street, 69207 Tel Aviv (IL).

{74) Agent: G. E. EHRLICH (1995) LTD.; 28 Bezalel Strect,
52521 Ramat Gan {(IL).

(81) Designated States (national): AE, AG, AL, AM, AT, AU,
AZ,BA, BB, BG, BR,BY, BZ, CA, CH, CN, CO, CR, CU,
CZ, DE, DK, DM, DZ, EE, ES, H, GB, GD, GE, GH, GM,
HR,HU,ID,IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK,
LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW, MX,
MZ, NO, NZ, PL, PT, RO, RU, SD, SE, 5G, SI, SK, SL,
Ti, T™, TR, TT, TZ, UA, UG, US, UZ, VN, YU, ZA, ZW.
(84) Designated States (regional): ARTPO patent (GH, GM,
KE, LS, MW, MZ, SD, 8L, SZ, TZ, UG, ZW), Burasian
patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), European
patent (AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, IE,
IT, LU, MC, NL, PT, SE, TR), OAPI patent (BE, BJ, CF,
CG, C1, CM, GA, GN, GW, ML, MR, NE, SN, TD, TG).

Published:

with international search report

before the expiration of the time limit for amending the
claims and to be republzshed in the event of receipt of
amendments

For two-letier codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations"” appearing at the begin-
ning of each regular issue of the PCT Gazette.

{(54) Title: CASEIN DERIVED PEPTIDES AND USES THEREOF IN THERAPY

(57) Abstract; Biologically active peptides that are derived from or are similar to sequences identical with the N-terminus of the
o8] fraction of milk casein. These peptides are capable of stimulating and enbancing 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 immuane pathologies, hypercholesterolemia, hematological disorders and viral-related diseases.




| Cctober 2004 WO 01/ 64231 PCT/1L01/00198 1 - CASEI N DERI VEPCtPERRA0BES AND
USES THEREOF | N THERAPY FI ELD OF THE | NVENTI ON: The present invention
relates t | lnﬁ 4caIIy active peptides that are s derived fromor are
simlar to sequences identical with the N-term nus of the aBETARHO0IM®N of
m | k casein. These peptides are capable of stinulating and enhancing

i mmune response, protecting against virdal infection, normalizing serum
chol esterol CASE ,IEWDWSWUBE&MRHDEMER&BM ved
peptides are non-toxic and can be used to treat and prevent.' inmune 10
pat hol ogi es, hyperchol esterol em a, hematol ogi cal disorders and’

viral -rel a JND OF THE | NVENTI ON Bi oacti ve nol ecul es
fromnutri gilﬂf%DdO?-‘ 51 .ﬁ.tNa\Eté HU:IS* o the nutritional- value of nmany foods,

certain fractio r 0 he ability
S0 i o uence. phanespisedt 6o el IR bloIG PR R0 BRPRGRS ok e »
_consti tslenﬂan&é@ﬁﬂihﬁﬁﬁ‘ﬁfc $lﬁlda?f‘%brseq§€dde¥‘i’d r{gfcﬁl Wit he A WWfgient . such

as the i mmunoglobulins in nmother's™ mlk and col ostruns, p y oestrogens

found in soibfraeiiof oﬁmne:#,eiﬁhenﬁsbcp@@dagtaww@w%ﬁﬁmihi gﬂgtﬁﬁ gand

vitamins. Qhers are encrypted within nutrient rplecules, re rel eased

in an acti ¢Bhanging dwmung tispessd, grotectingaainst oded anﬂﬂ:hoizg)hoﬁhaﬁﬂn
ant i hypertensive pept| des froml-actoglobin [Kitts, D. D. (1999), n. J.

Physi ol . Pﬁ%FF’HﬁEBP eSt?QGMeVﬁbBaH@&]HD tmg)b¢matopm13u The caséik-derivedi ns: 25
Casei n, ‘e)e%&dom nant %@k gmft ein, hasggeen traditjonally defined as
corrposed o Be AT [AM-HRC cam bey used dgr featy and tAFey¢ente imgrmephor et i ¢
nmobi | i Dai r 539272 Today .casein is
defi ne or lor%‘bf H]ylpﬁht?dé?ﬁt%?%@dd gg@léi[x qrdess yid Vﬁéﬁg‘ﬂﬁt?ﬂoups as
t, c¢S2, Pdﬁgegsdg [ WENngel et al. (1984) J. Dairy Sci. 67; 1599]. 1 Cctober
2004 WO 01/ 64234 PCT/1L01/ 00198 ,

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 etal (7198_4), J. Dairy Sci. 67: 1599].



2 In the course of digestion, the casein proteins are sub‘j@%tPE%FQtO84
proteolytic cleavage by. acid proteases such as chynosin (rennin), trypsin
and pepsi Q;. 4 Qﬁﬁing shorter . peptides and causing curdling and cal ci um
sequestratggHﬁgg e resultant protein fragnents. A few st uBf W3 | k
5 conpounds denonstrated casein rel ated bacteriocidal activity. U S Patent
No. 3,764,670 discloses proteolytic cas2in digests possessing antibiotic

properties agai iatthe coaseqefi digestios! @8l dastNprokins? 3RS Slgsted bes a
_casei n-derived f)e.pt i de consisting of 23 am no acids of the N=term nus of
casei n, popreicslytiy cieaviaghdytamid proteatds\such . as| chyastsin (rennin)] trepsin and
physi ol ogi cal l.y 10- actjve. propertiges, such as opioid and growh
factor - i kPEBHH \Produsing, shopek pepiidsgosad rawsingsewidling iand deldivat i ves
[Kitts, D. _D.

observed i ﬁe%%‘é?%ﬁgﬁ)&}f %g&lé%g@%ﬁ%gﬁa%ﬁé @Q?S' l:méﬂiisq blelg)n
b | i f. i -f.ol | ]
th ao o EORMOSIND etadsBhted RRPENLEALAEEL RN ikly UtiRaraf one. of

these Studhes HIGREH) DS pRSeoBlieC chidin® ARHBRAC Fosseshibe! MRABIGRSC! N

pepti des which confer thelr . ““extranutritional " proper opoiesisr

I n cancer phepatiys dpaidsownigobigahiistitse BRasOPARIENG. 23863 | ddstribbe!d ow ng

20 nyel oabl ati ve doses of chernoradi ot herapy supported by autol ogous bone
marrow or gasdiptderaied paptidescansistinig of 23n aplinataidso of (RSINtenninys! efenei ¢
bone marrow transpl antation (BUD, patients_are at high risk due to

pancyt openCasely ROTRCEHNE Mpéinbacterngl adtidin. o Inadditigmemihen physiplagmeatly

25 T unghl AV iSRS, SUUES opKHY AR SRR (ATIOr HRe BORMIHREHR DeAR | o
occas; onai ProbRRtGy LS ity B AR e OGBS D B OBWRERAE, ' Tosi <t ance o
Pemorrhagi ¢ coma T, B BB B b Bl PP Rt
granul ocyt Ghste & edn (19923 Qnpani Beity 38y ef1C4GP ob¥ers 8 R@hhh¥ansRasp a6 and

nost effectively by 1 October 2004 _ _ :
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_




WO 01/ 64234 PCT/1L01/00198 3 adm nistration of reconbi naﬂtoﬁtﬁf’r%}’nm@i}t oki nes
that can enhance reconstitution of granul ocytes, particularly granul ocyte

colony stiRphaieyy factor (G CSF) and granul ocyte macrophage col ony
stimul ati ngwf)act or (GW CSF). These agents are extrenely ex%‘é’ﬁﬂ‘l}@“l”

(approxi mately $200 5 400/ day/ patient) and infrequently cause side effects
due to hypersensitivity reactions, feved, bone pain and occasionally
vascul ar | aleisistationesof  reoimhinanf pbuinandidyitekinesl phstur tdd S enbasd of t he

side effects may. be due to other cytokines that may be intrinsically

rel eased bf%?%%'@“ﬁ@h&&owpﬂquﬁgrmwlﬁﬁﬁtmmqwéewbﬂy stimulatiorof t hese
hemat opoi etg f LOrs 1o be ohibitive in patients with tunor
cell s bear |fﬁgtog(%\é§§g$ %@ﬁgﬁgéﬂ?ﬂpgﬁﬁﬁ:ﬁoégyisﬁ‘%ﬁ% %"HEIOE (b ¢ _
nyel oid | eL(I;(gpj_as [ el.ady ' ' ere ma| progress
in treating pati en?is&gt lalg‘rﬂli%k ag %%@F%e%ﬁfﬁggeg@%ﬁ%%dk%%m t he

. use of BenatOfpddydpatieniywhd®Khfiegueitly ARG’ 636 JFR2tLAR Bﬁggegﬂ:n% ff eat ment
of thrombocyt ope}ﬁ?a. 1)52 Fol | ovmﬁngrmk?i gh dose chenot he?épy esggvél ally

fol | owi ng AeBRjonsatiewer,sbone epain ahdk obeusisrullgnasyilapdeil YWhidrBmizgy | ast
for many mnt hs _even up to 3 years and sone thronboctyopeni’c patients nmay
never recovBfludipgperigaditie and plewviiouSope of thedidei ¢ffeatsiniaypbe dlcogd

products becpne tele resi stapt and hence thraonbocyt openia may be
i npossi bl e q(i;gero gﬂ?@,é’é&éﬂaﬂa’q HEs YfCI@ééfbihYefhﬂweﬁanaiQpaimid requent

br ot ract cd 5 hP SRS, MR PSR P st bemicndificens 'k Elors mmsCT
ecomrnant Bmoices: B Hekitot HiR! ol CR" AL GRE [On - CHE °°

i nterl euki me€epors! lsGth a5eikehbste! AMASIchdakied AyelbRl SRlikahiRd #’téti](cﬁ‘g;t ely

enhanci ng negakar yocytopoi esis and platelet reconstitution. Unfor

prel i m nar yﬂYQiDﬂyﬂp&asﬁcmyhdk@nehO\WHeﬁcbgg??gt § Bl bRafing gaﬁlehé agy

enhance platelet reconstitution, such cts are by no neans dranmatic and
may take Pl eprameyiopenise has I@amoehiczodsfrom the use of hematopoietic

cytokines, no progress has been made in the treatment of throrhbocytopcnia.

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,




WD 01/ 64234. PCT/1L01/00198 4 dearly, protracted thrombdcy¢t8pE?A04
represents a major problemin clinical Bone Marrow Transpl ant centers
today, foryweis o satisfactory solution has yet been found. There is
thus a widely recognized need for, and it woul d be highly BCHEMMOBIeous
to have a safe, inexpensive, rapidly effective and well-defined stimulator
of hemat opoi esis, and specifically mega‘karyocyt opoi esis, devoid of the
above |i mitati ofdeariy;epra@acied bromhogyiopeniai repraticatsadimajoacprioblemfin casei n

i ‘ ilk p [ - [ h ) hm dt h
a0 1 2" Sl ST Hetf Cosintintc? $3h05 ncebichmo sottaory
Thonpson a A K (4964), J. Dairy Sci., 47:626; J. C. Mercier, -et
al. (1968) Q%%P'%%?ggg%ﬁﬁﬁmé ol . 50:521], and the conplete am no acid
sequence of the [ . bR was ' 4w Cr:Mercier et
al . (1971) (Eur?Iql?flc E%eﬁ%ggﬁ@bﬁ}%ﬁﬂe&#g@\gd]r%ﬂglgav%“@o‘ag#ég gquences
~of bovine adladinrsesusad Hafvem,mneﬂy@nﬁhé,%pnﬁ%ﬁéggagﬁnaﬁggﬁﬁf&ﬁggf'

enpl oyi ng reconbinant DNA techniques [D. = Koczan,

Aci ds Res. stispltipr of Stinatdpdiesighand Bpedifically mep4kdfstytopoies®] dyvaidi -
72:2464-73] .. Proteolytic _cleavage and identification of N -term nal
fragnents pf the abywedanitations: i on of casein has been 20 docunent ed .[J. C
Mercier, et al. @197 L,E_Eu,r. J. Biochem 16:439; P_ L. H 'MSweeney et
al. (1993), er‘?g qchion@f £636in: as hasthe intestinal absorption and

Sppesr e o3, LTS, SRR LA SO ) e 1
Locuwethookanogt AYELEE I, . BRmER BT oA, o) Bvaek UposL Riehido i dos.
cooel T PR apan T M P AL Rl 1, .
the anti- Sgg;m{zspg. etpwgerbree,_rmﬂy@i%sa,cxshui Syc (ChRg I ioht sw!sﬁ?], aﬁgt gf m Qa'
portions of the x- and ic-casein fractions [Chabance, B_ et al. 7 (1997),
Cct ober 200 complete amino acid sequence of the 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.
'lMcSwecnéy 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),



5 Biochem M. Biol. Int. 42(1) 77-84; Caen J. et al. (1d9dpber@00fairy
Sci. 76(1):301-310]. Previous studies docunented potential bioactive
peptides encrypted in the NNterm nal aSl am no acid sequence, but no
menti on was nmade of use of these prot&in fragnents, specific sequences or

defined synthetic 5 peptides to enhance hematopoiesis, prevent viral
i nfection %WCWHUIM?]Z ok ﬁﬂeﬂ@(ﬁpw; deaen,d oietitinél 99 e ds dAirySISMARY OF

THE | NVENT- k1 0n8y1@s : r ' | t ] j.ded the
use of a ’{@?'?g}apedt [ %gﬁlﬁ%éf%@ f\@igﬂn’%%@/?ﬁéﬁ%épt{l%%l@Pigétgdcgsf rom an
N term nusemReyitt@ih tHRINAGMInSoES] Rriind 5418 sEFuMALACHUTR PEnforPRAS Fareut i cal
conposition for preventing or treating an autoi nmune di sease. |In another
aspect of efhespraofsthese i protein i foagmdnds, espesifpr cequiades e definaf sgnthetic

t herapeutically effective anount of, a peptide derived froman N termnus
por i of ofPEPIgesdp EalARCR BOmtAROIHy PREVEH &VIEAl HIFHEPAE dlpdiale the
~conpositio Hﬁﬁ Lng a viral disease. In another aspect
of the pre@gﬁﬁﬁgﬁfﬁg t g{rweailfsgﬁ%%'ovi ded the use of a therapeutically
effective anount of a peptide derived froman N term nus portion of aS|
casein in the manufacture of a pharmaceutical conposition for preventing
20 viral iX¥NMMARY QFT g JNct of the present invention there is

provi ded the u - e uticall. Ctyl . t. of . a peptide
derived from aﬁﬁl\ﬁ{‘ee%snﬁ) éﬁ:Estg@lr%t ]igﬂg%e%tolﬁvgéf()%cg{s%igﬁg&ggﬁﬁggr}gﬁd‘%gc?ftjPe of a
phar megge ut theabe@ g dtfeciive hRbuhGIUE pastide BiFed IR Sh N tetdnihis pHr@bRer
aspect of the present invention there’is provided the use of a

t her apeut | ak$ iy castingotthey manwidcmre of 2 phaymptéuticald®nippsidion fonpamettingerm nus
portion of S1 Tasein’in %ihe manuf acture of a pharnmaceutical conposition

for i nducitﬁeg"?mﬁéﬂﬁ‘_ﬂ%%?lg'ﬁ S&e&m celIs proliferation. In another aspect of
the present i nv@nidofiert3pEck dfStheRYHE thviehfort BerOfis Provided NRr gRest heal |y
ef fective anount_ of afpept i de derived froman N term nus portion of aSl
casei n i n thef@persisallyeffeptive gmoanbebz repidetdesiaed Sompus N teoninfip poitiededi ng

hemat ORO! ELA L BRI ﬁ:lel Ram afltlllrfeeor zg, I})ﬁgnnaéggut%af ngﬁﬁé‘sﬁtﬁo%t i‘ocl)'npreventmg 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.



1 October 2004 5a |In another aspect of the present i nventli BHOPHEOE4 s
provi ded the use of a therapeutically effective anount of a peptide derived
froman N term nus portion of aSl casein in the manufacture of a
pharmaceutical conposition for inducingag negakaryocytopoiesis. 5 In another
aspect of the present invention there is provided the use of a

t her apeut i cal | ylnepiather sspeeinollithe present geyantiga therei isaurovidednthe use ofrani nus

[ S1 | el h . f. i cal iti
Por i nduc: s EEpGRIS. deiclivt 3halRl B kede, Gorilbe SR RoR fhurkBie BOMHEN.  on
there is ppoykiedstiisinUse Bindactdh@ 6ﬂ1§rﬁagﬁﬁédg§§éaéé ?eogi bSitibh or ?ﬁ&(}l&ﬂ{g of a

peptide derived froman N term nus portion selinin
manuf act ur megdkagyopht@poesieut i cal conposition for inducing |eukocytopoiesis.

I n another aspect of,the presenpt invention there is provided the yse of a
her apdut i cal |y leproh SwBHraE e RPSat jaften e §aFoTism i M o nus

portion 1 B’a‘ﬁ?é | > . r ' :
“conpositi oﬁle?%s | néum néﬁ"% %@%%@??%ﬁ%ﬁ?@%n@%@h@%ﬁ%% l)1(.)1:%0nt he
present i ny®oiSi csastiheihethe snpnutadtate doft Hehaaracehiticrl dohposifientfof ahducigf f ecti ve
anount of a peptide derived froman N term nus portion of aSl casein in

t he manuf a ARSI phar maceut i cal conposition for preventing or 20

treating ! hr oMbRCYS QG hBect 8 HIPBE 35iehn SheleNE REEREATML QYEEION L here

i's provided the use 0 erapeuticalTy I've fanmoun pepatide
deri veth f r herapeutitadllgrdtfeetise pATohO6f a pbptidd déerdsedi florint NaeffBinué peftisne of a
phar maceuti cal conposition for preventing or treating pancytopenia. 25 In
anot her asplkefl ofaseindnpihe saanufaatrefi  phatmacsutical wompositian tthe indwing a
t her apeuti]%giél effective' anount of a peptide derived froman N term nus
portion PR¥SEI n in the manufacture of a pharmaceutical conposition

for preventing Brandth@aispbér 6ff MUbresant apRitian theredd Proeided IRE Gke OF o he
present invention there is provided the use of a 30 therapeutically

ef fecti ve thempauticallyetfstive dmount of e peptidmderived fremmnN demoinus portion
15 of aS1 casein in the manufacture of a pharmaceutical composition for inducing
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.



of aS 1 casein in the manufacture of a pharnmaceuti cal conﬂo@?tfjp%rgo%r
preventing or treating hyperlipidema. 1 Cctober 2004 5b |n another
aspect of the present invention there is provided the use of a
therapeutically effective amount of a Jeptide derived froman N term nus

portion of aS ] casein in the manufacture of a pharmaceutical conposition
for preventing B anqtheraaspaef ehtheaeasnt fvention therenist previdsd jhe tusefofiane

present in ' ks ' - 1S her jcally.effective
DSt WAl BB O5Ha pBid e e b AU b oot |
the manuf agf S e c@eirfintia idRG A€ 8f a pRATBRSticANcdRposRidVRR btdien@ig of I €ati ng
gl ucosuria. In another aspect of. the present invention there is provided

the use oftreating@helsgtergpuut i cal |y ef fective anmount of a peptide derived from

N t ' ' f as in.i.n th fact f
phar madeut | cal - BoisEler et ef tETRGu e PR g Gedubf ase of anot her
aspect of fheRpRHRSAN effd¥eOahnt BLA BeptidLd@WedSFomNE NSerRiu portion .

therapeutically efféctive amount of a peptide derived from an term nus
portion 16f @fl aSein imabemanifactuneofra phdramtentieabformp@itionfac pttiviestilg or
conposition for preventing or treating AIDS. |In another aspect of the
present i nYEAMESHCOHE e i s provided the use of a therapeutically effective

amount 0f a PePl SotHe dect & O st GVSRBH IhBR &! RByidgh ASule GRSEIN 11

t he manuf acture of a phafmaceuti conposition for "‘preventing or

treatitly ithempeuticallyyeffdcitve hmoanbohe peptifreddrivet] frtve 4oy Maemhinug peitidnon t her e
is provided the use of a therapeutically effective amount of a_peptide
derived fr@nahcageincinthe menpleiuroef 2 pharmigcauticakeqmpasiiontier praventing on e of a

phar maceut j.cal ition for preventing or treating conditions
associ at edﬂr ﬁa%g@%abl ative doses of chenoradi ot herapy 25 supported by

aut ol ogous bonelnnaothey axpe¢tesf {hbesratenb iweitish ahereck| providss phank&lbif an
(ASCT) or all ogeneic bone marrow transplantation (BMI). In one enbodi nent
of said usiBsragruliqallycifesBye amopnieol peptifie dasiveddiem any N demminus pprticsd by

tr agmeft at 6f0 s Pfcas%% ih & 1Sn%.imr1]facture 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.



In another embodi ment of said uses disclosed above, the pép?staeeri@P4pe 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
provided a nethod of preventing or treating an autoi nmune di sease, the
met hod - conprising administering to>& subject in need a therapeutically
effective amount of a peptide derived froman N termnus portion of aS 1
casein S Further according to another disclosed enbodi nent there is

provided a net mgordig toRin igRldseeibodifriRAt hB i@ pividid JLsRAgse the met hod
conprising adm nistering to, a subject I1n need a therapeutically effective

amount of peeyeapingder direatitpd anf patoigimdhd edistasds m@riﬂe%cpfccﬁﬁgﬁs%gsei n..
Further according to another disclosed enbodiment there is provided a

met hod - | @dBHNistesingnta agsubjeck |in-neckdes tthorapeutiealle effodticeo mpiositngf a

~adm nistering.tqQq @ subject: in need a _therapeutically effective anmunt of
a pepti depﬁBgiiQBEn’(%ﬁPﬂh@ﬂNt@@ﬂm%‘w@@!ﬂpfﬁlcﬁﬂsa&1 casein. Further

accor diLfng to y%pgnot het. d'{scl 8'2&% enbodi ment there is provided a nethod

of inddcing herat OpSredins \qpethcedindlescd smbedismentthersris provided amsthod a subj ect

15 in deegdfadRaka ] +ilal Al - tide derived froman
N terni nusﬂrr)orti oﬁ%g#cgﬁﬁ%% 'casgl . %l}fril% ﬁ%%‘%@%‘&%ﬁﬁﬁ‘&%ﬂﬂ& urt her
di scl osedtentambjenin ddaetictauehtle diciot tbunklofl YUY AURTREOPOT eti o
stemcells proliferation, . the nethod conprising a ntstering to a
subj ect i fromeed Nitdrhdmayysortiba aifloS leédseni.i ve amount of a 2U peptide derived
groin as Ntermnus portion of aS 1 casein. 1 Cctober 2004 WO 01/ 54234
PCT/ | LO1/ 04198 Fettharagaorring tecoothdi digrldsed embbdimentthas isqreddarbedinggnt there
IS provi deg a_met hod of i.nducing hematopoietic stemcells proliferation and
di f f er¥@nt PLITERERONE, %i?&%o%@i@?ﬂi’@%ﬁﬂmﬁmm@ﬁiﬂdglmtmﬁpeat in need
a therape.b%-gé\é-iny g .. . . .
ject. irneed a therapeutically effective amount of a peptide derived from
an N terminus portion of 0§81 casein. '
' Further according to 3}ct another disclosed embodiment there is provided a method
“of inducing hematopoicsis, the method comprising administering to a subjeci
15 in'need a therapeutically effective amount of a peptide derived from 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 prdﬁferaﬁqn,.ﬂlc method comprising
égd:ministcring to a sibject in need a therapeutically effective amount of a

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



effective amount of a peptide derived froman N terninus pgdPetPbs 2604a. S

5 casein. Further according to still another disclosed enbodinent there is
provi ded a nmethod of inducing negakaryocytopoiesis, the nmethod conpri sing
adm nistering to a subject in need a therapeutically effective anount of a
peptide derived from an N term nus portion of vaS 1 casein. 10 Further
accor di ngM®PE42}r t her di scl osed enbodi nent there is provi Beomanmetdgsod of

i nduci ng erythropoi esis, the nethod conprising adm nistering to a subject
in need a therapeutically effective anpunt of a peptide derived froman N
termnus port i patiRk a06Rins ®3Rehe i GhbGRHRAUGYis oAl d hbnid" t ner

di scl osed enbodi nent there is provided a nethod uci ng

| eukocyt opbiinducing thematopbieticcsienr cells proliferaiion anidndiffacatiaidl, ege- i n need
a. therapeutically effective amount of a peptide derived from "an N

term nus Piithed pomprigng adaeisisteringrtonar saljeok dnngeado aatlswrapeutitially| osed
enbodi ment .there is provided a nmethod_  of inducing thronbocytopoiesis, the
‘method cofferdYs amennt of &t peplide dstived foom an & teiminge qwrtontef aféut i cal | y
effectgvegg%punt of a peptide derived- from an N term nus portion of ocS 1
casein it her according to anot her disclosed enbodi nent there_is

provi ded & et ither QLo 8 YER MO AR ;q{g,g%&&aﬁﬁa&% eyl T hod

conpri si ng admnlsterlngto ffective

anount  of of iRiing!thedalaryBEyfopSIEsRN th HRIGESmPASin iQSrin, ein.
Furt her accordi nggito yet anotggr di scl osed embodi mefit t here |sg%?§w ded a

net hod ofulgieet/imnidetba tieripaitically iefisstiveranovat 6He F%pﬁﬂ@@eﬁ%ﬂ "ftéthng

admi ni steri % to a subject in need a therapeutically effective anount of a
pepti de deniN tamfinwuspatioh dfex$i caseimporti on of cc$ | casein. 1-CGctober—2004
WO 01/ 64234 PCT/.1 LO1/ 00198 7 Further according to another discl osed
embodi®rent t heFlermes a@pﬁh@gie@ fartlree tiscldsasifenprodinesnt thety ip provided e npeghod

| t t
granul ocy ?.E’m{'uc g e_ %Epopmgijs (t:!ge A SO({l gompnsmg administering to a subject

in need a therapeutically cﬂ'ec_:twe_ amount 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 amethod
of pnnmnhng or treating thrombocylopenia, the method  comprising
adhmmnﬁenng;k)a,mﬂuectlnimtdz;ﬂxxapeuﬁcaﬂycﬁﬁaﬁn&:annnnn:ofa
25 peptide denved from an N terminus portion of aS1 casein.
Fur!her accordmg to yet another disclosed embodiment there is prowdcd a method
of préventing or trgahqg pancytopenia, the method compnsmg administering
to a subject in need a 'thcmpeutica]ly effective amount of a i)epﬁdé derved

from an N terminus portion of aS1 casein



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

adm nistering to a subject in need a therapeutically effective anount of a
pepti de dWOaE®¥r om an N terninus portion of aS 1 casei n.PCARLDIG0198
according to a further disclosed enbodinment there is provided a nethod 10
of preventing or treating cholesterema, the nethod conprising

adm ni stering Eﬁlﬂh&aﬁéﬂ}ﬂﬁﬁ%Arﬁtﬂ%?%cl@seﬁ@%@&ﬁ{éhiﬁ@ﬂell%’lprﬁ% @.\4 ogrmount of a
seln urthe

peptide derived from an termnus portion of aS r

accor di ngofop&fvmhﬁ birs Chreftity egivadicstopanier ahes memudd%mprﬁgﬁlgod of -

preventing_or treatl ng gl ucosuria, t-he method conprising adninistering to
15 a subj aéministerisgdtonatsubjenbdnt iesd » ythefapeutically effoutive amaunpeyft ade
derived .from an_N term nus portion of aS 1 casein Further according to
" anot her dPeRfidaderivahBommamN epepuisiportien of esd @Sp#:-hod of preventing or

neea @1 %e?;SE?‘ﬁftﬁ%ﬂﬂ%&%ﬁf@&“f%&ﬂ@%ﬁ%@sﬁm@% err%%%w&%&aw&‘%zj 38: alnngl
=
erbodi monbrt v Refting et ARSERE, WHGRbIERR WP, KikGa, MR A VS

h h
the et hoddamlelitig th adaibjélitShehddialtiedi g"“ﬁﬁﬁﬁeﬁ&g"??’g‘%‘%ﬁ %?erm nus

therapeutically effective -anount of a pept rive

portion opeptide dade&d fronfai N'RImBfG&PoHios of ANGisBRy. di scl osed embodi nment
there is provided a nmethod of preventing or -treating infection by' T, the

met hod conpri sihgthepatrbrdirgtte n ifinthet discloszd lejnbodinteni thera ésgulovided dwaethpéut i cal |y
effective anount, of a peptlde derived from an N termnus portion of aS 1
casei #0 1069rmhngm4rmng em@c Mt erothod sempgisinpadmisistadngr di ng 't o

gret t ?ggt Ihi:é) (%s.e(rjgeegbogl ment I fk@:@?’r oVvi ded ge@gggg%of %Sventl ng
chenor adi %1 her aWtésrﬂﬂﬁt?srf)g o%yofa&éf)cas%ous bone mar row or peripheral
Further according to another disclosed embodiment there is pr0v1ded amethod ~
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 to 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 ireating infection 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.



bl ood stemcell transplantation (ASCI) or allogeneic bone lfagtpless 2804
transplantation- (BMI), the nmethod conprising admnistering to a subject in
need a therapeutically effective anmount of a peptide derived froman N
term nus portion of ccS | casein. Further according to the present

I nvention re.1s provided a har maceuti cal conposition for preventing or
treating yg@ﬂ%@mrﬁne i o di segse, t he phar rracelrjr}t)i cal corﬁﬁﬂﬁiﬁ)’i@ﬂ% °
conprising, as an active ingredient, a peptide derived froman N term nus
portion of a .St casein and a pharnaceutically acceptable carrier. Further

accordi ng to t [Ferthdpaessidg tb patanithed distloed mbbEmBHi:Aereis frodide PP ALABE UL | cal
conposition for preventing or treating a viral. disease, the -15

phar maceuef paeventingpersireating conditivns agsociafeduwitt mycloatddtieelidests of pept i de
derived froman N tE]errri nus portion of ctS | casein and a pharnaceutically
accept abl Eb¢RPrRdiothexapy suppestedr By nauiologavs  bere anapry ait peripheral e i s

provi ded armaceutd cal. ¢ siti reventing vjral infection, the
20 . pharﬁ!a%tﬁtﬁlgi ceilor{%gpf O&r%rkféﬁg,r agf%ﬁ?n&%ti G nBAE@VEnt , a

pept i deLi el I j . J . caseim.-and a

phar rrad%eutlcﬁi %mg%{c}ertg a ’ghlé’g'ﬁlgg.%:Egrés%%ag@é'%g%f’ﬁ&%pgsf’wg&sem

| nvent i oNpb&P e therapitall efféctiveNanBRaE O £ Pepti@ "R Honk Un Npduci ng
hemat opoi esi s, the ‘pharmaceutical :conpositi gﬁ conprising, as an active

i ngr edi entermanpepbditidd ofEsVegseli.om An N term nus portion of oeS! casein
and a. pharmaceutically acceptable. carrier. Further according to the -
present i nvent Fortheheaceordingr tithe dpresenipinventinutthere is opredded on f or

i nduci ng hﬁmat opoietic stem cells proliferation, the pharnaceutical
conposi t | BRAERAESufsal gompasHionm fart preventing t @b dreabidg/ anDaniqienasde

S B S A gt o 5 a5 P11
a peptide derived from an N terminus portion of oSl casein and a
pharmaceutically acceptable carrier. | ' '

Furiher accordip_g‘ to the. ..prescnt invention there .is i)rovid'e;d 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
pharmaceutical 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
25 --coinposi'ﬁbn comprising, ‘ds an active ingredient, a psp‘tidé deiiﬁd froman N .
tcmunus portion of aSi casc‘in anda pha;ma'cel'_ltiéhlly aocepta't.;‘lepa_nief.
Further according .io the '.pr_escﬁt_: invention there is provided a
-.phan;fnaceutical composition for inducing h_einatopoigt‘id stem- -(;e}lé

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



Further according to the present invention there is provi ddactaber 2004

phar maceuti cal conposition for inducing hematopoietic stemcells 5
proliferat nd. differentiation, the pharmaceutical conposition

conpri si ng‘?Bg’éf%‘é’g“act ive ingredient, a peptide derived froRCATLAMPH nus
portion of aS | casein and a pharmaceutically acceptable carrier. Further.
according to the present invention ther® is provided a pharnaceuti cal
conposi t i cmgtatientndyeptide degiekd fions nh A téresings pobtton oPaShayRemeid £al
conposition conprising, as an active ingredient, a peptide_. derived from
an N t er miphasmpecuticallyrdccapableacasiior.and a pharmaceutically acceptabl e ‘
carrier. Further according,.to the present invention there is provided a
phar maceut i cal é s iaceering to fhecprgert yoNeien dbere isnprgpidedreaeut i cal

s -.conposition ¢ rising, .as_an. act.i 4 ngredi ent, . eptide derived ‘
from an N DierhateaiEl;  FomPosifite” Tof o duiicind Bemipricicls Seat | pelt cept abl e
carrierg Itm#@& | 1. e; | t ' rovi ded a

~ phar macseutﬁca 'cgl ﬁ%@ﬁ‘{ﬁ?y‘?‘%‘aﬁﬁaﬁ%ﬁ%ﬁ i'J[']iealj: E%g@odpg%&eégpgf_’ﬁ%p Pisﬂ]g,

phar maceut hLal a6eve Riprbdiefit GO dilivel frath AFN et wattielor @spept i de
20 derived from an termn portion of aS 1 caseln and a

phar maceut ¢asefid ¥nd aphaghaddhitically ateiptatierchhdéer. according to the present
invention there is provided a :pharmaceutical conposition for inducing

t hr onbocyt opoi eEighex raecopling ntee dbei petsenbnmpyentionnthecopsi provgdedisa an
active ingredient, a peptide 25 derived froman N term nus portion of aS 1.

casei n andPBATEMEEHH

iedyt cemppsitionc dest apdackg r megakaypeyfepowsisor dheg to A

pr eventd ngPbt e o RRParloR, RIS oD FHAR IREEc skl X F6RPIST 1 on

i si ti | ngr edi ide L Cct.obey 2004 1/ 64234
pen) @ o otsited Gt BLiARAAR Bifon”eL BT, Hcin ARG Bhpimatcenticall 1 "and
phar naceut&&%bﬁble meRpt able 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 preventing or treating pancytopenia, the 5
phar maceutj cal conmposition conprising, as an active ingredient, a peptide
deri ved fﬁ%ﬁﬁyﬁgﬂﬂterninus portion of aS 1 casein and a phXGREAYRNES |y
acceptable carrier. Further according to the present invention there is
provi ded a pharnmaceutical conpositionidor preventing or treating

gr anul ocytdgrbredafroihén NGeihimusBsoitibh Gff oSG bRl £ BARchAicalifs- an.
active ingredient, a peptide derived "froman N term nus portion of aSl
casei n andacseptablecaragiet.i cal |y acceptable carrier. Further according to the
present invention there is provided a pharnmaceutical conposition for
“preventing or t¥edhergopguding itoi dben presenfe inventiomarthare usi peovidedpasi ti on
conprisin eptide derjved froman N termnus

as an active ingredignt, a n

portion o%@fcﬁ'égﬁ nCHRO u%aﬁ?&E’@tYﬁﬁBﬁgl 9r tgatiag: peneytenedine theur t her
~according cesent | tion there |s_provided a_ .oharnmaceuti cal
conposiSt i oé1 ¥o'r%fc)'r9%€ﬁen¢b%£gﬁg Fgﬁpfﬁbn%h%ﬁ 8‘5@&&@’&1 glgr?‘ii?gnﬁz"b pepHEle

phar maceut gGaledC BERP S I rﬂcﬁ’h : n ' i glgﬁ . eptide
derived froman N te??ﬁlgag porti‘on. Bgfo§§ST %%gfé{l éﬁ%r#d]g% %&&?ﬁl@g&)l cally
accept abl %mﬁtdbﬁcarﬁ'lef,t her according to the present invention there is
provi ded a Pharnmaceutical conposition for preventing or treating
gl ucosuria, theFuherpecordieytioc ahe corepest tinventianmtherd 19, pAsvided agti ve
ingredient, a peptide derived froman N term nus portion of aS 1 casein and
a phar nacpharagceytical copiposition: fonrpreventing ondreatinggrdinnlpcytopehin, ihesent

i nventjon there is ,q%iovi ded.a pharnaceutical conposition for preventing or

treati¥y dPhAsmAceutical compesitipn Conpring, 451 AR Bt erTENRdicob D Peptide

phar maceut i cal osi ti.on conprisi.ng, as.an aciive_ ingredient, a peptide

derived f r%{?ﬁvﬁ‘f %%Bb% ,JQ‘IBH%“LSiWBg %éf"sia%aéf'w and aai’bﬁ‘&?‘?ﬁf@@&ﬂl&al |y
acceptable carrier. : |

Further according to the present invention there is provided a
pharmaceutical composition for preventing or treating hyperﬁpidemia, the
15 pharmaceuﬁcal 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 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
pharmaceutical composition for preventing or treating glucosuria, the
35 pharmacentical composition comprising, as an active ingredient, a peptide
derived from an N terminus poi"tion of a81 casein and a pharmaceutically
aCCeptabic carier. |
Further 'according to the present invention there is provided a.

pharmaceutical composition for preventing or fireating diabetes, the



acceptable. carrier. Further according to the present inverfosteberZRBde 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
pharnaceuwkﬁgbké acceptable carrier. Further according to the present-
I nvention SHEP provided a 10 pharnmaceutical conpositi 8&TABIG8IBVent i ng
or treating infection by HV, the .pharmaceutical comnposition conprising,
as an active ingredient, a - peptide -®erived froman N term nus portion of
aS | caseiphanmcentitad romemsitiore cosprizings pisahh eactive! inpfedibit tahgépRieor di ng
to the present invention there is provided a 15 pharnmaceuti cal® conposition
for preverfdiigdofrom eatiN tgrmmnsipartinn ofseSti aisein ami tahphatelaeabti@iliyve doses
of chenoradi ot herapy supported by autol ogous bone marrow or peri pheral
bl ood sted?%@??ﬁﬁq -antation (ASCT) or .allogeneic bone narrow

‘ osi tion _conprising, as an

Lransplant ot vt oL MGl 5T Sl R S A 5 20,
cacel A RBRRTRSA. LAl IO DLAGANE G (IS ARGE T

coLont 72 imemscbuian il cohpmEAL 8, ph EVRALAL Spopld ) o7
o1 2 pepteredihony o Nteminos poioh OSB! w0 i pBedfisgly” P’

reci pi ent .aocgptable cagienr di ng t o anot her di scl osed enbodi ment there is
provided a methqd = f enhancing col oni zation of donated blood stem cells in
a nyel oablated’ T agpprding, do nihe, qeresentp invsntign: therei ig) providédnat ed bl ood
stem cgl | ] a1 October. 2004 WO 01164234 PCT/ HQ110Q198 12 peptide
derive ff&’s‘%ﬁ“’%“i@?wmsﬁm o5 PIgYCcnig of geahing safegtion By Y aihici ng  t he

donat 3 ARSI SR R L S SRS il

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 meodirﬁent there is provided a method
of enhancing colonization of donated blood stem cells in a my'eloablatéd
‘ Ieclpient, 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 colonization: of donated blood stem cells in a myéloablated

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



a peptide derived froman N termnus portion of aS 1 caseillPgtehergP@&%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
termnus portion of aS 1 casein for preventing or treating a viral

di sease. E}&H’Q‘% according to another enbodi nent there is disclosed the use
of 10 a pep Rerived froman N termnus portion of aSl BEEALO1/00893
preventing 15 20 hematopoietic stemcells proliferation. Further according
to yet another enbodinent there is distdosed the use of a peptlde derived
from an Npeptide desived fionean Bf tetBidus poion ¢S Resish o\"t& ion
Further according to a still further enbodi nent ther di sg osed the use
of it peﬁh‘?d@nﬂ@dﬂmﬂﬁémmd]san%tmmnﬂs portion of aS 1 casein for

i nduci hg hemat opoi esis. Further according to yet another enbodi ment there
i s disclosed th@“ﬁﬁéa@fcbng)@ptatdﬂefudbmmdimmtmeNdlmitvﬁcdl!ibe werafi on- of aSl
casein for quﬁf a top0|et|c stemcells proliferation and

di f f er ent PR e‘ﬂ%@’& ora @Al termalgus popiien AEAS] casei fog proveatiog ey

enbodi ge ’tréa%g %*t scI os d the use of peptide. derived from-an . N
.terni nus por &M f or i nduci ng Further according taq.another

enbodi ment t her ruﬁﬁer%&ﬁtuﬁgecdyétaﬁome,leerﬁtod%eﬁ thB R algaoéterthéfﬁét 4;; oman N

termnus. portion of aS 1 casein for inducing erythropoiesis. rther
accor di ng at septile dupved Srorh FRAY itERRaus Hi’oﬂéf&'sfi vfind o2 Peptide
derived froman N -term nus portion 055% xSl caselcér?gﬁct&% u0| %l%m

| eukocyt ofrsiatings vital@iseaber 2004 wool /" M PCTI HAI / 00198 13

Further according to another embodiment there is disclosed the useof ~- -

10 a peptic_le derived fr:)m an N terminus portion of aS1 casein for preventii:y
viral infection. |

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 pertion 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 hernatopmetlc stem cells prohferanon and differcntiation.

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

.megakaryocytop01e315- ‘
Further according to another embodiment there is disclosed the use of
ZS ‘a pcptlde 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 pcptide derived from an N ferminus portion of aS] casein for inducing
,'!GQRWQP_(H@SIS-




Further according to a still further enbodinent there is diQePeEdd04 he use
of a peptide derived froman N term nus portion of aS 1 casein for inducing
t hr ombocyt opoi esis. Further according to another enbodiment there is

di scl osed the use of s - a peptide derived froman N term nus portion of aS
1 casein wWoopksdenting or . treating thronbocytopenia. Further according
to yet another enbodinent there is disclosed the use of a BEHIHOES | ved
froman N termnus portion of aS 1 casein for preventing or treating
pancyt openi a. 10 Further according to Bnother enbodinent there is disclosed
the use of a pepWithE ageardingdo & s@lhfixtheNembodimensthperis Hielosdd BSude s@Sei n for
preventi ng or éf{ ﬁgt,i Q(gé%ranul ocytopeni a. Further according to another
enbodi nent® PRRILE eriyed fosean thiécrosus postipe i @8] deseineforfindiviag N

t erm nus | aS.l casein for preventing or 15 treating
hyper | i pi ggfrﬁgﬂlﬁ)&ﬁﬁ{r’g?fg?‘&accordi ng to a further enbodi ment there is

~disclosed the usgnp fa&;oﬂﬁi?% oo b%ﬁgﬁliirfe [haft iydfsgﬁ)g%dr} g poLgion of as 1
casein for preventing or reating chol'esterema. Further according to a
still ®ur thesptilsaRgived e [ use of. 20 a. peptide
derived froman N term%\%%r%oﬁtt?%?\ﬂﬁ %bgf%gggggilnca?%‘fl 197 BreycLing of,
treating dreatingdhiombdoytégemia according to another enbodi nment there is

di scl osed the use of ape Ptide derived froman N term nus portion of aS |
casein for previhthengcoording feeyet amgheti enfterdiraent Flwre hatisdeearish wig of 0 yet

anot her enbodi nent there is disclosed the use of a peptide derived from an
N term nué‘Eﬁﬂﬁdﬁ?ﬂéﬁdé}@nlandﬂs@mnﬂspommeﬁuSﬂmin for pRivieRindoPS. 1 .
Qct ober 2(29 MWD 01164234, PCTI KLOL/ 00198 14 Further according Yo a f other
embodi nent %ﬂgg&ap @P¥fosed the use of - o

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 «S1 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. |



a peptide -derived froman. N termnus portion of a.S | cddestpbargfo4
preventing or treating infection by HV. Further according to a still
further enbodi ment there is disclosed the use of 5 a peptide derived from
an Ntermnus portion of aS | casein for preventing gr treating conditions

associ at egl % nyel oabl ati ve doses of chenoradi ot herapy supported by
aut ol ogou % Marrow or peri pheral blood stem cell tranEcTdRe1Za0a%n
(ASCT) or allogeneic bone marrow transplantation (BMI). 10 According to

further features in preferred enbodinelts of the invention described

bel ow, the pept Fugtheraycdding t6 & Agtrntmbedimeatihbit is tiisapsantheiikopr of asS 1
casein. According to still father. features in the described preferred-

embodi nent&Pemtderdgsived fromyanidd ternsipns iperiion pEptS deasehs fée ltgmenﬂﬂ fop still”

further features i.n th escribed preferred enbodinents the pep |de may

have a seéﬂ‘?x 'ﬁtﬁcé'é'ﬂiﬁ’gif‘ﬁ in one of SEQ !D NOs:1-19. Further according

to the present fi.e ept | de haV|ng an
BEURP Eéc%ﬂhﬁ%ﬁf zf?tgﬁ]fu?tﬁgﬁléﬂ%ﬁuﬂeﬁ)ﬂﬁére is ?d]léclgsfe% h

am no aci d sequence sel ect e group consi sti NS Pseyt QID

phar ot LA ABRRIH A% bl sBRASH BF i SRk Bor iirvagtion ba no

acid sequqmﬂrgel eSO RANAAOM hBScPROYP GRg! St iﬁ% | D NCs: 1- 19 and a
pharmaceuti cal 'y acceptable carrier. 1 Cct obeﬂr:l 8&1 a Fﬂ?feﬁer pects of

the pr esemhenmmdmﬂmmpyr Quppsrtéd byt hﬁt@!%goﬁ Borf kst onat g’gﬁgﬂoé"& stem

preparatign derived fromnatural casein preparing

cells or Bﬂ@;@@i steam call | ianisplantatiors p{ABCAT)i wr iaMogeryRR) OBdHAL RAFRE P ent
prior to ﬁF‘r-H) ntlng the cells in the recipient. Still further aspects of

t he prese |de for the use of a caseicidin peptide
prepar tion der} ved raI casein for t reparation of a
nedi caﬁent f or ‘% ‘(!.f'r'i‘gl Ef]b f oliatygs 5 in aH’EeJP‘WﬁE embpodaments ofyithal
di sease, fif¥ention described below, 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 oomposmon compnsmg a-purified peptide having an amino

acui sequence ‘selected from ihc group couststmg of SEQ ID NOs:1-19 and a
. pharmaccuhcally acceptablc carrier.



i nduci ng henat opoi esis, for inducing hematopoietic stem cdlPgober 2004
proliferation, for inducing hematopoietic stemcells proliferation and
differentiation, for inducing megakaryocytopoiesis, for inducing
erythropoi esis, for inducing |eukocytdgei esis, for inducing

t hronbocyt opoi esi s, for preventing or treating. thronbocytopenia, for
preventing or trl@ééhehésf’ﬁétﬁ‘é@&'érpé?ﬁeﬁt, myetion, poEde;fag thsruse af 4 fasgicidin

gr anul ocyt Rh& fi i r | -1 1 Rl '

o1 vent | ng Tap e pepRiatiof UEMAR il burkf &Rk 1A, BiRRIig BAHRH Bloolt o

gl ucosuri a,cellpror frlandesteinngllsrfor tremsplantptidnaned agyeldablatedr evipidnt pgior 0o
treating AI.LDS, for preyenting or. treating infection by H'V, for preventing
or treati ﬁglpl%lﬁ'&f%ﬂ?eoﬁ? SH‘S@‘B?‘?‘%&‘%‘H" wi th nyel oabl ati ve doses of

cheror adi ot her anyiil SWRRRT dspébDibr HE Hroat mRaRen ROV foF heusplr @l bl ood
stemcell transplantation ~(ASCT) or allogenelc bone marrow transpl antation

(BMI), for casdicidini paptide prepaiation idenivest frommatwdl tdseindos therprepdration of a

nyel oabl ated r.ecipi.ent, faor. enhanci.n col oni zati,on of bl stemcells in
Y fyel oabl doeibFhdl Sk Hipf PP AtEiRiEm SREREGRG 1o seLReShht | on
provi de forin@udﬁe% ReflafopbiesiB) foP dhdutthgd BERLBH0IHO REtnS CEIB PRI alén, opod stem
cells for transplantation in a el oabl at ed I’eCprI ent, the nethod

conpri si ng inducing hgmaigpeicte stenk gelli pwliferetion and differentiatippofrsindweingl s with

a caseicidi ' . raf i der | t. | ein prior to

I mpl anti ng @?‘%ﬁ%gﬁgﬁlgﬁﬁo@ ‘sf@g(r’ﬁgg gk%ggpé{e?lg’]eﬂ)?e@‘?‘%%%aﬁ%q%’%ése nt

i nvention sr oessingl thiondddytepsiess, tfbe paieitingosd thgsing fthiohboctopatatfoy known
configurations hy providing pepti de§ for the treatnment of hunman di sease,

whi ch pept iRIBENHRS CHEFIIRE RARTHACTIRe [N PFCRTRAIST FBHNE SFANBIocHOPINia{eEi n and
posses no ggbemtiable ﬁ%&@#&ﬁ?l%ﬂ&%%ﬁf hﬂﬁéﬁtﬂ%&ﬂ t‘fea%% 'cﬁ@féﬁ’tereilrggfopber 2004

15 BRI EF SCRI FTION O The 1 nvenhtion | erern descri bed, by
way of exarpé@nting pr tredting glueeswis fiapreenting or reatongphishetesg fatpasventisg Wt h

specific reference to the drawings.in detail, it is stressed that the
particul ar sorstﬁegﬁﬂg Jgi)\gofgwﬂ?vﬂ?nngx%’nﬁ%zmﬁdﬂp?ﬂ?n bﬁr}m@eér BFVEPYRE OF at i ve
di scussi on tRfatihd @oRARIOAS 86bciBd YFHh .ﬁ)agfati’é/@edoﬁéﬁ%ﬁ,theinBYﬂEth&Q}tyjﬁm y, and
are presented in the cause. of providing what is believed to be e nost

useful and sppeitadbyanielpgeus dene tasion enpesipheral bled pieinmsdlrassplantdtionncept ual
aspects of (5&'@%’1')”\6? néﬂoog@ﬂeicl‘, nbcgnb:' narrow transplantation (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.



regard; no attenpt is nade to show structural details of L etohe520%4 on 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
those skilled in the art, how the several fornms of the invention may be
enbodied in practice. .In the drawings: FIGs. |a-b.depict the stimulation of
Natural Killer (NK) cell activity in cwftured nurine bone marrow cells by
pepti des der i BRIEFDESORIPTRIN €8 THE DRAWINGS 35S | abel ed YAC tar get
cells by cultured nurine bone narrow celTS Incubated in the presence (+)
or absence (-) ofThtOthwgntien i3l hpepi i dsiibedr by edralr of dxaiila! oflgsekithi S
expressed as the fraction of total radioactivity released fromthe. YAC
cel I's into tHsfegneaiiethsnseompanying dveRirigsaWitBSp&yific defgenee hawrteghesent s
NK activity af  an effector:target _cel|l ratio of 25:1-. Figure Ib" _
represent s. NKIB®ings {1, dgtatlg it &5 sessed : thaf ther padicnlarsshewsr awoby way of 2,

depicts the stjmul.ation of Natural Killer (NK) cell -activity in _cultured

" human Peri pheef)gfn[g oBﬁ‘?SEOémp&qugs(&S’S}e’s‘ﬁéft%‘)ep‘ﬁ?%‘%r?ﬁ/éée preferredit ur al
casein. Lysi : . , | 1.5 b ed. h PBSC from
Granul ocyte Séeo o%@_ﬁég I g |r_n.ggﬁé%‘?eégg%@%&f@dt%g‘;}%e%ﬁg%ﬂ& @gaﬁqﬁé‘ﬁﬂgt ed

wi t hout (0 g)providhid FwihdiCik SRslieR8d ABNBE th %bﬁnﬁse!faﬁand-reégﬂylmﬂie&% gm) of
pepti'des derived fromnatural casein is expressed as the fraction o t ot al
radi oacti vi t ydesetiptere df ticoprindipleKatd conbéstuahispetBicofotibtinventfoipelmaiant 1

Cct ober 2004 WO 01/64234 PCT/1L01100198 16 (% Rel ease 355)_ Squares
represent an I8gdide no attempty it made fo shaw struttutaialetails of tharipvestiorejr meent an

ffector:t .cell rati f 50: Fl Gs. b depict the stinmulatij f

or ol 1 er at | oL 8 iF BeqRS Jor afRpgamaiairundorpbBinecol the igueation, ten
| t d h I 5 St I PBSC) ., b ti. .derived

AR S R T e R e

- Granul.ocyt e Got W it el it 6Pde vcﬂtfcﬁﬁhﬁ?b@%ﬁﬂ%o’ﬂié&'-ﬁi’d&gatscﬁ?%‘g" th or

wi t hout peptides derived fromnatural casein “i's expresse ‘
percentage -(% of cells binding the, anti-CD3/FITC fluorescent anti-T

cell anti b'od\iﬂ%, .or the anti CD56/ RPE fl uorescent
In the drawings:

FIGs. la-b depict the stimulation of Natural Killer (NK) cell activity in
 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 33).
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



-1s-- -anti NK cell ant ibody MOC-1 (DAKO A/S Denmark). Coftsiehes 2894 FiTC
and RPE-conjugated anti-nouse |1gG anti body- Figure 3a represents the

per centage of cul tured human PBSC bi ndi ng fluorescent anti body CD56 (2

i ndependeNYO 8HP3Pes) after 10 days incubation with (CD56 +PEaLILEAIS or

w thout (CDS6) 100 jig per m peptides derived fromnatural casein. Figure
15 3b represents the percentage of cul g¢ired human PBSC cel I's bi ndi ng

f | uor escees RleaseDFHT L9 Yan @ffelctdraG: Cc hdngdy and
col Lo b e iRfeare. %@?%D??‘(T and NK 11 ke SFFJS'}‘ fitlq t?;)fgli%(g'qéfter 28
days i ncuhiahgles reprebert-aatdffestomiat Fetweli(rafi8)of 5001.9 per nl peptides derived
from natural casein. -20 - . FIG -4 depicts the stinmulation of Natural
Killer (NK) celFIGt3ar3bydepict thalstimeldting nefhprediferationadf Matwrdl Fidler Cel | s
(PBSC) by thetic casein derived peptides. Lysis of_ 35S | abel ed K562
target cel lyrphogyieatl) pel fremopwiinngd daman RexipherglaBleed )

T
;mnﬁ’ or Seytieet s KPp By bt BaneRh R SaRS o5l ruks wad fiot Shg >
curture s o Raaioh ik PRSC BobXanbioge Coal et Pl onces

of . 1-8 (8reatéd Hendrsdhcubated with er withoul beptideserivil A naihit%.Fcﬂ%n first
f abl e
GD

am no acids of the Ntermnus portion of"aS 1 casein (see T bel ow
f or sequensesxmiessednabethiec pprepihiage s{%) loOcelb ebinddip4 the  anfti- depi ct
the stinmulation of proliferation of cultured human cells of di'verse origin
by pept i delduerssiant carti-dncethiantibody A36HT,, Pr dhe fantia CIng/RAE tiheorescent ur ed

human cel | s a\g@fr 14-21 (rjrﬁs i ncubation with increasing concentrations of
t he -peri - icplantibadyn MOt (PAKONAYS Tssnarky.e Contgolshare BFRInt of

 ncor por atith RIEERpBERRAE gulipousipas Pbely- 1 ME8te JPerertbinthen, and

PBSC 2, 2 ' | 1 - . | 1

i ncubat ed_%m&?%é%ggv%ﬁ%@?g%&“ r a)nh%gg@ EW’%%@E%%Q%?M| d from

nat ural caadependend I L t bRGSK ' of e?d]d- m di ne

into culture h%mn%aglgg&rgarro'wigg%g gﬁlgr 21%31255@5&@% ior‘;'Sj BY
without (CDsg) 100 pg 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).




with or without (ctrl) 50 - 600 g per m peptides deri ved L {Q&ReR 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 wthout (ctrl) 50- 1000 g per m_  peptides

gerl ved fromnatural casein. Cord Blood gells were donated by twof separate
of bl 2oécc5| B pf%&nﬂ?% 0 gﬁ%ﬂﬁﬁ%ﬂ%ﬂ@ﬁ{ébﬁ%&#@h%@%%ﬁ% ﬁél?st rer
response. t 'i’%&é Bfigihl I%hp&gﬁﬂfeb %ﬂv foﬁ?ﬂaﬁ&@agﬁh“rﬁ?llmﬂ‘of
relatlvecll er X er ectlngthe proI| eration of:

cul tured cell sultwast - hudlgi ewmsﬂedﬂexbymﬁmnt Hag Clichbatish ' OlQCIinbeAsing t he
Exanpl es sect ton- that follows. Bone marrow™ from healthy vol unteers

(Bone Mar r ow) -cancerfatibns BF thuedpdptiles merivad finm mhaturglmseinHk eagjessadbas theubat ed
~for 13" (Cord Blood) or, 14 (Bone Marrow) days in. the presence of growh
factors. and Amosaftuef [Hithyreiding tlﬁéﬁftpoﬁféﬂeuﬁpnga(dbﬁémﬁ‘?at ifigdreof>a

e
et AR RSP A0 o) B0 B
represent. - t hS ’?Qﬂs %cu%%eﬁe OBP' gfiﬁ{dui %?d)l% P@g%’ﬂs%gﬁf rﬁlﬁgﬁﬁt‘f&iss' na

haermcytorreter recei

irradiation aﬂ&lﬁé@ﬁ@iﬁ?hﬁuﬁﬂr&séﬁr rpag:ﬁé ghsRprAEMS e irlchPforafibh Sf [g%ﬂ]_m)use)
on the followng day, and intravenous adm ni st ration of | ng per reclpient

pepti des deri ﬂgdntﬁ:lnrmnntatcuﬂtate(hhaman tobeSTarrow pelbs afteng1 pdays ineubiatioant
human serum al bum n ( CONTROL -) one day later. FIG 8 depicts the
stinul ati on owigh aremhoutmﬁ)sﬁﬂtutﬁoﬂnpgnpmmlqmt@pedienmdr@omanawl

transplanted mce in_ response to treatnmenf with peptides der.ived m
natural casei ﬁﬂs-clfPI%@ﬁ%FﬂmW)W%mtqdeéYé?@ﬁ?f PRIdCE B femypsion (5359[

thrombocytes (o, OBNPEf Al BRE 2505 heShty v%luxﬁeer}‘s’c(ﬁhﬁ”}?ér%ah). TFigufd &8 (N

~ 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 cultured. 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



60 per group) received lethal irradiation and syngeneic bdrectaker 2807
transplantation (106 cells per npbuse) on day 1, and intravenous
.adm nistration of 1 ng per recipient peptides derived fromnnatural casein
(Peptides: closed squares) or 1 ng per recipient human serum al bum n ( HSA:
open squares). FIGs. 9a-f depict the penetration and nucl ear uptake of
FI TG-conjugated peptides derived fromngfural casein in cultured human

e

e

et cal fr ackknent fu GGRIAS ool (ARSRRAM hEh° SEPMbonhls Mfns ol

i dentical fractions o -conjuga

casei n. Sup-Tiypseehl r&f whieb el 0y F ATQ:‘&R]E% t
pepti des ‘derived f r;ﬁjl%\éﬁaﬁr‘g?ﬁycgggﬁnwgg?dgc}‘lg_ﬁbggéri n%lf h!é5 Exanp dlegﬁs:dgt I on

that follows. hienidestontdeat efhe tini®s (nt ke 19elges pRIG)WRSRRRGdOEUb1&Ral abel
fixed in formalin and prepared for view ng and recording by Laser Scanning
Conf ocal M cr dgadiafionfangsyageeic bone suagno@ftranspladtont @ cellspgemonteXxel | s

~from consecutive incubation tinmes, .denpnstrating FI TG conjugated pepti des
derived from ¥ theafoloxgiae flaypenet r atdndgintrvenoys rdministratiem Bt dnmg( Pergur es
9a, 9b) and concentrating in the nucleus (FEigures o 9f) o FI 10 shows a -
Tabl e depi ct i Ag-PHA ﬁepﬁ'ﬂ?%\&eﬁ‘ﬁegpﬁ@ﬂpmltﬂ&!y‘?ﬂ?ﬁ%gﬁgSTcé]"T )p?rol?i & B%G on in
response to i ﬁiﬁ]?etn. ] | ' f.ron t Cct ober 2004
.19 casein. Slrijl% ) ggﬁ%&%@@&iﬁu&g@ (\jt\g?w&\?elr"e njl %%u‘giavﬁgﬁw th i ncreasing
concentrations (90[G. §868ics Be stiflulaticH oPPHtél@@ﬁ:oBﬁﬁtit&ﬁgri i ﬁfyeﬁﬁbﬁt@ﬁ, :
casein, counted . in their wells at the indicated tines post culture . "and
pul sed with [baht- maymowditesplanted mhicer i rEponké efoatiedinédeAthi Fyeptri@es'r atio
of the average of the i'ncor,fora'gi on of- CH -thymdine into triplicate
sanpl es di vi dégried frmen nahwal pascin:i Hiatelet (PLE) icountsirepresantiihe mumbarayft | des
derived from natur.al casei !66 (pcont rol). . HG .| 1 shows a.Table depicting
i nhi bition of HHoMbOcyRes&xillon GF“éEﬂﬁ'cq"yHﬁ&é‘&?t@“WYﬁS@i!ﬁt?@eé“@émG@é& from
natural casei : . et cont.acted with HV. |1, virus
et neubat e 5 RBube: Hedp) el Wi, GERRARGTand bhathitic ool (e )
or preiincubai@fsylhtibRC1(86S1 BAIS OPELNHoAsEP"6n (Fy™ 1, and intravenous
_'administration of 1 mg per recipient peptidcs derived from 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 casein in cultured human T-lymphocyte cells,
as recorded by fluorescent microscopy. FI and F2 are identical fractions of
the FITC-conjugated peptides derived from natural casein. Sup-T, Cells were
incubated with 100 pg per ml FITC-conjugated peptides derived ﬁbm-'naﬁ;ral
casein as describéd in the Examples section that follows. At the'in_diéa&d
times, the cells were washed of free label, fixed in formalin and prepared for
viewing and recording by Laser Scanning Confocal Microscoj)y. Figurcs 9a
- .through 9f are selected '-images'.of cells from conéecutive_incubétiqn times,
demonstrating -FIT'C-c.onjug'atéd peptides  derived from rnatural casein
penetrating the Sup-T; cell membrane (Figures 9a, 9b) and conce_nti'atirig in
the nucleus (Figures 9¢- 9f). |
FIG. 10 shows a Table depicting the stimulation of Sup-T; Lymphocyte

cell proliferation in response to incubation with peptides derived from natural



1000 g per m) of peptides derived fromnatural casein. f &O%tehsr 20 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

i nfection by the P34 antigen assay, as described in the Exanples section
that follows. Control cultures were | F3'15CEM cells contacted with H V-1

U R o ol 1oBER PR el GRARS o Sl imES LR AT ML pRR Y
derived f . | ] : ' FlIG 12 .
dgi): \(;'? s .t Lg.m p#bgl&g{l] |t(I)(Sr:{g bgelgitblﬁd&b %gfﬁ?%gpﬁp?@%sﬁg{lg?dgh\{%ggﬁﬁnﬁlo ¢ Ype |

(1 DDV Di ‘abet egyurfed F‘r[’%lnﬁr NemsOpeaR id@bied GintlsChost EIMEOTMAT fulNES with

nonitored at intervals during 230 days post treatnent in fermale NOD m ce

recei ving a_ orjéH]ehyrhidise forckhourk njPecl fegation ind6Q igthe rpdp of dasavtgngyefl from

~natural casein for 5 weeks (5 or. 10.. injections total) (triangles and
squares) and uheriaeompdrationt obI[SH]-fiymidire intodniplichts sapeples alveded| b dbairi a

and subsequent|ly died, FIG 13 shows a Table depicting the stinulation of -

hemat opoi esi s ipforPeEAcsy infreellseuliused sathons peptides fesivied fram gatyabeasgis

derived from Rgt U{rgie casein. Peripheral blood fromfive fenal e cancer :

patients -eith&PR €iving or 1 COctober 2004 20 - x10 3 ) and Henoglobin (gm .

per dl) before (nkr@ngt $hows a(Table debicil AR 8F HIVIL GhfcchBR oficEM

peptides derived fromnatural casein, as ove- rent T rel

to GT.; pati gf*ﬁlpﬁoﬁﬁbﬁbﬁmf)ﬁde% derivedatbHatial 84s8ire SCEM EelisSwere Ritheent 4 -
relates to J.R and patient 5 relates to DM FIG 14 depicts the

st i nul—at’i o byonéquitedeithddfViedirgs preimatbatead 3 hoassewith gieptilesodtresd fippi esis -
in a platelet-resistant patient wth Acute Meloid Leukema (M1). :
Thr ombocyt e r dg#al rasgin Ghhowrs). ormrewsubated wieinceeasingeconeeptrations(Skont ent

of peripheral . bl god.(PLA, , x 106. per njit),.counted as described above at

the i ndi cated A%Hﬁeﬂg:acg memfimf esrilqrieds froma patupgl aspignfqratdie dodicateshd i n

the BExanpl es soailedbof Bdies (O! 29 %Ha 28 houls) BB eSS with HIV-1 virus, as
described in the Examples section that follows. On day 15 post -infection,
cells were counted fof 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



derived fromnatural casein. FIG. 15 depicts the stimul atlil@obsy 28ebt i des
derived fromnatural casein of thronbocytopoiesis in a platelet resistant
patient with Acute Meloid Leukemia (M2) _ Thronbocyte reconstitution was
expressed as the change in platelet content of peripheral blood (PLA x W
per m), counted as described above at the indicated intervals follow ng

I ntramuscul ar injection (as described the Exarrpl es section - that -

foll ows) of ept i derive tz tural sei n, _.DESCRI PTI ON OF
THE PREFER@E%W&%%%’ 0 {gm per dlbbgtore, {0 cafar da .. pilRragrsenlay active
peptides t Y 0 e | a to.se uepces . identical with
the N termhiﬁjj ﬁ;?Ins ﬂ@h %ﬁ%({@ @‘ﬂ‘rcﬂagtp "51}' TaL S8 gﬁﬁ%ﬁ?ﬂ??‘g O¥6nt ai ni ng
same and nephpds pﬁelaté&'tb'@qnggéeém?ela:fegrtogqfq%&ﬁm Rfafs 9EAN0

enhanci ng i nmune response, ptotecting again 'on,” noral i zi ng
serum chol gsdtRmel Ilgﬁ‘f@j@]ﬁﬂﬂ-ld ﬁﬁﬁ@ls%lmmopm esi s The .casei n-derived
peptides are non-toxic and can be used to treat and prevent, for exanple,

i mmune pat hol ogi BEG. IHyrl%lctsoH%ts&mﬂamm byhesptidisodesiatd dirsor datgapnd
viral -rel ated di seases e principles and operation of the present
i nventi on ri@jeise afethriombogitopodessbdnviat flatelekresintant patinet dvigh Agate and

2004 W01/ 64234 PCT/1L91f 00196 21
Bof or o o pITITRIN Lbkeaa (Ml CHpSBhaRIH SGPRERULOR TG Fepropiedda Bid . it i s
to b d d.t hat d t t
the et ai 1<0a08F ih ftelel Ron GHEREpibiofey bl L AT 100 et @Eﬁ%‘p?q%é@"ﬁy the
Exanpl €s.  JleribBY ABbl"t 'tﬁc %ﬁé&éea ﬁ&ﬁn@%g\ﬁ%?gdh iFRh s Ria® i%&gg,& Cood

practiced or 5 carried out 1n various ways S 10
that the pf('hﬁs&é%bﬁ%d ﬁ”ﬂnetﬁkgﬂn@iﬂsoﬁéu%ﬁ%ﬁt/@gﬂbﬁéf'oﬁr 16 Ingj ‘plpuawy pose of
description and .should not be fegarded as limting. n, the
term' treatdatgz’ed fromuektarad vlsdant i al [y inhibiting, sI oW ng . or reverS| ng
the progression of a disease, substantially aneliorating

G. 15 depicts the stimulation by peptides derived ﬁ:om natural -

" casein of _ thrombocytopoiesis in a platele_t-resxstant patient 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 EMB ODIMENTS
' The - present invention IS of biologically actnre peptldes that are-
derived from or are similar to sequences identical with the 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.



.10 clinical symptoms of a disease As used herein, the teftfoheE?804ing"
I ncl udes substantially preventing the appearance of clinical synptons of a

di sease. A@dﬁﬁgﬁgerei n the term"peptide" includes native peptides (either
degradation products, synthetically synthesized peptides orPGIAEHBIEIANt 15
peptides) and peptido-minetics (typically, synthetically synthesized
peptides), such as peptoids and sem peptoi ds which are peptide anal ogs

whi ch may have, Before explaping animdsﬁonmembodmn&”tdﬁfﬂxeﬁnﬁéiﬁldiﬁﬂdéﬁ?
st abl e wh|Je i.n-a ﬁ?F?d Such nodifications include, but are not |mted to,
cycli zat i of,1onbe up fﬁ%ﬁ/@drﬁbat thecdaveriion & pet himites! i disfapplichtion toahei de bond

20 nodific ut.not lim.ted to, CH2_NH CH2-S, CH2=S=0
O=C- NH, qﬁé@gsﬁﬁg’@? tﬂ%fﬂﬁﬁ’w’a&éﬁﬁcﬁ? tiph-orygxegmlifieshby the Bxampdts. on and
resi due Moghd i e tido. ,m.netic compounds are
wel | known |§1]§ e]i art %ﬁéﬁggg Jsfgem 62%64’4%&“@ f’gb g, 8Fi ve
Drug, [Besi@ttri %utﬁﬁ%% t ¥ Per.ganpon Press

- (1992), whi chel S i ncorporat ed9 bg]%gflggsetrl?cbe@%%&ﬁ%%apgﬁ lﬁ'&?‘?‘ﬂ Of¥r ei n.
Further deard lerinindlbgy emplpedhetdia ip FOMbEgRIrPEsCHNIOLST uoﬁmﬁij 51 ;pt i de

according to _the present invention can be a cyclic pepti atlon
can be obtRetieaegardedasdimiting. through am de bond formation, e. g.
ys, On, di-amno butyric (Dab) 30 aC|d

i ncor porating .

di - am nopr opi o%ﬁ @%ﬂ% gleatefmar(‘il‘mml mctlm substartallyhfihibiti NH |
Cct ober 2084 W}Q%&’L %51 &EFIIIAI/OM%% 32 or NH-CO honds). Backbone to
backbone cyc Sk & Sropresiion of dydisease, Fyhstantially ameliovatimg

nodi fi las H N((CH2 , - COOH) RH COOH or H
N((CHZ?g COOH) IWMO&‘Q@%e éhmn =1- 4((and further wr?(er)el n Ris any
natural or non Agt wkad %%’Chﬁbn‘%a?gﬁvgﬁ'ﬁggst%ﬁé Q'C“g%tgﬁté Vi a

formation of S-S bonds through 1 ncorpo Ys al so

p055| bl e. mﬁmnnngﬂewwbﬁcmcﬂ@m Oaisocy 8lsezat i on can be obtai ned

via formation of an. |nteract|on bond of the formula -(-CH2-

used herein the term "peptide” includes native pept;ldeS (etther

degradatmn 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 Per.gaxﬂon 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

"Apeptide Cyclization can be ‘obtained, for example, through amide bond

formation, e.g., by mcorporahng Glu, Asp, Lys, Ormn, di-amino butync (Dab)

30 ac1d, dx—ammoproplomc {(Dap) acid at varicus positions in the chain (-CO-NH




Yn-S-CH2-C-, wherein n =1 or 2, which is possible, for eﬁ%?lée,rzp%ough 10
I ncorporation of Cys or honoCys and reaction of its free SH group wth,
e.g., brqmacetylated Lys, Orn, Dab or Dap. Peptide bonds (-CONH) wthin
the pepti JEOMY! % % substituted, for exanple, by N nethyl aP&dBoHeNI8
(-N(CH3)-CO ), ester bonds (C(RHCO OCR-N), ketonethylen bonds
(-CO-CH2-), a-aza bonds (-NH-N(R)-CO 182), wherein Ris any alkyl, e.g.,

met hyl, caehdNHeG@sbor(dsh Bddkbondjul backteineydywlization dan (alssberdbisined ) ,
t hi oam de bonds (-CS-NH) ol efi ni ¢ doubl e bonds £ CH:CH retro am de

bonds (- NHheeygh lqwmomton ot m@ﬁe«lmpomm;s rH((ﬁng;)ns t he

o 11 cat | GHO GBI O B ﬁaﬁ@ﬁ%%?ﬁa&gr@&@ rb°” SRR Forar e nd
Tyt and pri oGl e KL g8 Pé#‘“”%\/‘ﬁ‘i'\ﬁ‘é‘??‘%%?‘ fis mﬁ}ﬁé’eﬁﬁéﬁih i

~TIC, n%phtmh_el anine (Nol), ring- nmethylated derivatives of Phe,
hal ogenat ed derivatives of Phe or o-nethyl- 25. Tyr TabI es 1-2 below li st

al | the nat ural Cycligatit Viadforniation &1 SIS bdadd thrbh, JHOBF BRG1 onal or
nodi fied amno acids (Table 2). 1 Cctober 2004 01/ 64 34 23 Tabl e |

PCT/ FLQO / 009 8eshdmesois Aliaiftusile | ¢tdditiondltidechain wngide chaid eyclBatiba!
Al ani neAl aA Argi ni neArgR Aspar agi neAsnN Aspartic aci dAspD Cyst ei neCysC
d ut ani ne@aEpEobtained vincfarmatipn of an inferac gon bond of the formula -(~-CHy-
)n-S-CHy-C-, wherein n = 1 or 2, which is possible, for example, throngh
10 incorporation of ‘Cys or homoCys and reaction of its free SH group with, e.g.,
bromoacetylated Lys, Om, Dab or Dap.
"Peptide bonds (-CO-NH-) 'Wlﬂllll the peptide may be substituted, for
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).
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Met hi oni neMet M Phenyl al ani nePheF ProlineProp SerineSecS Threoni neThrT

Trypt opha osi neTyr Val ueVal V Any am no acid as aboveXaaX Table 2
Non- convem\r%ﬂ%g‘m no CodeNon-conventional ami no Code aci &&diEy01/60198

a- am nobutyri c aci dAbuL- N- et hyl al ani neNmal a

ti c-am no- a- net hyl but yr at eMgabulL- N- net byl ar gi ni neNmar g

am nocycl opr opane- Cpr oL- N- net hyl asp3raggé meNmasn car boxyl at eL net hyl aspartic
aci dNrraSp m-noisobut \Jlri c aci dAi bl - N- et hyl cyst el heNntys

ani nonor b PARBr bL- N net hy| Treerdefivr Mebaatigiion c4iOneleyir Symiiol N methyl gl utamic’
aci dNng[ t} Amyied ohexyl al anl ngg{jgXac- N et hyT nifgy1 drmeNTrs
cycl opent jtat-ani-reCpenl—N-rdet hyl isolleucineNfile 1 Qotober 2004 WO
01/ 64234 PA®PERI 1 LA 1 00198 | At R
Asparagine | Asn N
Aspartic acid Asp D
‘ Cys;teine Cys c -
Glutamine Glo Q
Ghutamic Acid Gl E
Glycine Gy G
Histidine ‘His ‘H
Eoleucine 1 Iie I
Leucine Leu iL
Lysine Iys X
Methionine Met M
| Phenylalanine Phe F
Proline Pro AP
} Serime .Ser S
Threonine Thr T
| Tryptophan Trp w
{ Tyrosine Tyx Y
{ Valine Val v
| Any amino acid as above Xaa X
| | Table 2
Non-conventional amigo | Code | Non-conventional  amino | Code
amd '} acid |
: ' O-aminobutyric acid Abu - .'Ivaméthylalanine Nmala :
a—ammo-a-methylbutyrate ‘. Mgabﬁ - . LN~m¢ihylérginine © | Nmag
a__'?liﬂm.:)’clopféganc— Cpro L—ﬁ—meﬁly}aspa:agine | Nmasa . :
cboglte | L Nomelylasparticacd | Nwop |
| aminoisobutyric acid 18 [T melhylcysteine TNmeys
. Jami_nonor_bomyl- [Nob - [T metiylghtamine Nmgn
catboxylate T N wetylgleamic scd | Mg
cyclohgxylalgniﬁe - 1 Chexa . L—N—méthyﬂﬁstidin‘e thjs
E pyqlep;:ntylﬂan_iﬁé N Cpen o Iéﬁ-ﬁéﬁxyﬁsoﬂeucha ‘ 'Nmile :
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D- hi sti di neDhi sL- N- net hyl phenyl al ani neNr nphe D-i sol euci neDi | eL- N
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D- net hi on =1 =N-ret hylt ‘“t\’)phal -1 u.|l|| t+hirebod
met hyl t yrjpsm Nityr D phenyl Faﬁrﬁi neDthE & VI val i neNurngjsD ptA i neDproL
N- et hy| ef Pypbpgitiy edidheNnet g !Despi ne M@M@ but y I} et ne Wt bvg
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D- oc- net hy L @i JGDTer ga Iy CyCi AR RN € VEDETT | Tmom
- D-a-tnethilasparagi neDma- netfhy t byl al ani neMAP _
D- a- et hy| Bdsidireat eD?asPa- rir@(hﬁyl penl ety inbandniprins Nmphe
D- 4X- met hybGrh&ieneDNTYS N (48 nobu mebiyiptolied Ol U D- a 't Nmpro
met hyl gl up-am-neDaghN-(2- apm 1 | gD \
X- et hy| h] Bef¥EheDrhi sN- ( 3- 3 _ BrA&Nom D- . (o Mmser
.yl'i sol euc{ paldimel T eN-"0- a-T n¢igpel but Yy piahmpm@ebnize a- TET MY Np@KCI N
. mena- napW-neJ-a-p_D—ac-neLby! ys-nebyt-ysN-benzyl-glyel neNphﬂ D-a
met hyl nxet i 98bmet N42- x4y | et h’yﬁ‘bﬁd}y@m n D a | Nmitp
xnet hyl or hpDtdaim@bnor nN- (cai Qag me- t hyhiadiyhyrésaiias u Namtyr
D- a- net hy }phenyl-alaui-re DrphdN—(2—earpoxyrethy)-gyretnreNgHy
. D-pherdlafanine” '~ " | Dphe T\ miethylvaling ' Nmval
} P-proline Dprb 'L—N—methyleﬁxy!g_lycine Nmetg
' l_)—seriné; Dser L-N-methyl-t-butylglycine Nmtbug
{ D-threonine Dthr L-norleucine Nie
D-tryptophan {Dbtp L-norvaline Nva
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to the presenidg FiH bf Be GPard 8f HiGiCtiéd 'sRISA roteins and display moieties
such as display bacteria and p‘hages. - The peptides of the invention can also

"P

5 be chemically modified to give active dimers 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,

10 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,

Is  optionally at least twenty-four, optionally at least twenty-five, optionaily at
least twenty-six, optionally between twenty-seven and sixty, or more amino
acid residues (also referred to herein interchangeably as amino acids).

Accordiﬁgly, 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

20 acids often modified post-translationally in ‘vivo, 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

"aimino acid" mcludes both D- and L-amino acids.
25 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



standing formor be a part of npieties such as proteins ahddpbspRads

noi eties such as display bacteria and phages.. The peptides of the

i nvention can also 5 be chemcally nodified to give active dieters or

mul ti mer s, WORLEH34 pol ypeptide chain or coval ently-crossli Pcadiehentns.
Additionally, a peptide according to the present invention includes at

| east four, optionally at least-five, zptionally at |east SIX optionally

at | east [846ds cﬂ'ﬂiSP@ﬁééx% ?éfellr@é% Hir&id as @g@ﬁméﬂv opt i ongweat

optionally at |east te optionally at- t el even,

| east t weloasein pﬁﬂak eRéhicall styhﬂmmzedﬂbld@mlspun@to Heasiideur t een,
optionally at east f| een optionally at |east sixteen, optionally at

| east seveacidsequenpe iofraa Nytemnﬂwqmmengiﬁ@Sh casﬂpt(rcfmiddytoaherleﬁ:ﬁaﬁ

ni neteen, optionally at |east twenty, optionally at |east twenty-one,
opt i onal | yyatheticpeptidge desivedusions wmhmeyhd@s saidar homelpgonskte, a5
optionally. at |east twenty-four, C‘B | onal lFii at | east twenty-five,

" opti ondl | YNAfrmings portop: ?S&cils oB@d sixty,
am ?rgc?f@” fogf Asfighrifid kst '&ii’ﬁs’ﬂge@{ E hu? P§ i %4 %eragha” I5ie. ydas
Those ar uSeafiiRheaBriyiacd AtCa, IeaG 70 AR'BERelyPHENGS B 9 iiac! o

i ncl udi ng, prefurabhyadtiibast 90YPSimikR t?llﬁ ﬁfam hﬁa%heﬁoﬁé]%moloaues .
phosphothreonl ne’ and other unusual amino acids including, but not limted

to, 2-ami nhertof] C Thei termisy ticaylogaeste andi Yodetionali hemobguaesh asiaised or
| euci ne and ornithine. Furthernore, the term "anm no acid" includes both D
and L-38ni rigrei mean peptides widy mmmswh@m eletionsr andb substiintions Whiehmi nus -~ — -~

portion of aSI e refers to.pe des as this term. is defined
herein, e. %ﬁ \F%@Ol%emmmfdhwrﬂ 4234 PCT/ 1101100198 28

product 8232.3 5 Rt e germe oRf cFetiod) e (hazs bommse afr fespond
e L
117, (S g Sl O Ll
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




or more amino acid substitutions, such as, but not limted Q%‘?beﬁép% ssible
substitutions, provided that at least 70 I/o, preferably at |east 80 %
nore preferably at least 90 % simlarity is maintained, and functi onal )
honol ogueVOKe4236f . The terns "honol ogues" and "functi onakcCiransdggeses” as
used -1- herein nean peptides with any insertions, deletions and
substitutions which do not affect thengi ol ogical activity-of the peptide.

As used h .
use qmt nowfm tel%‘%r%g{ﬁ 1t idh 6 Pbelia the p%ﬁ{xhe&%ﬁ%@vbﬂ@% 16061{mmm

i ncl udi ng, e-stock mamal , goat
nare, canahay eeffeattd Rid vAridus etzgmaei andforodhéniieal mea@mal s 1s The '
fol l ow ng provides a Ilst of aSl caseins having a known am no acid
sequence, identf$ iie dutiher tefiailetdeBzinandesChid eaomplifiedninNdse Bxathpleur ce:
CAA26982 (.Ouis aries (sheep)), CAA51022 (Capra hircus (goat)), CAA42516
(Bos taur ﬁcv%ﬁhﬁewlowﬂ%pe dasowothsaprcsent) invenlign have 4 sagetycobf a

| ﬁﬁéﬁ)ﬁéae. SapgohE el h ! G0 i JEARURIED G rbi érEe%’r%rxkn‘éSmﬁnﬁémieBé‘ﬁs' o as 1
. of TIE megersﬁ% bt o el SBAITR ncﬁéﬁ]gﬁfﬁ%ﬁ%ﬁaﬁ& Sidt 60).

Pref er abl ydesigifedt B m&ﬁaﬁ& tAn s ftéarcmng\él 8FAe iR BlveA ?r fB?Sz?' n. 25

The peptides of the invention can be obtalned by “extraction ommlk as

- pr evi ous| spedidfscihehg@ntioeffeyt. sol i d. phase peptide synthesis, which is a
standard nmet hod known to the man skilled in the art. Purification of the
pepti des of theAnﬁ\n&mmpq)ﬁchspcmscﬁbcéhemjnsmbdadmmmﬂqnmgmm to the

man skilled in t‘@‘i art, such as_high perfornance I| uid chronatography 1
Cct obel? 2 e 2ophavopcewticel conywsitpn whyt ¢ ferireating
fragrrentatlonto obtal t he I des of .the.i t|on be effected
usi ng var i GUCEHY %?l g?‘%ﬁé’rm th%ﬁg’“ Wﬂ?‘i‘%&i“%@@‘&ﬂ?ed

her ei nund yaQﬂ‘ ﬁféeggéﬁé&eﬂ h.elae Qéﬁ{'%%sa ﬁﬁ&‘tﬂ %&1@ I%‘lﬁl&g&lﬁ%&et he

peptides o the pre |nve ave a vari ef fects.
In the Exaggeties section there are provi ded nunerous )

As used herein a "pharmaceutical composition” refers to.a preparation
15 of onme or more of the peptides described herein, with other chemical
components such as pharmaceutically suitable carriers and excipients. The
purpose of a phar'naaceuticaj 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 not. abrogate the biological activity and properties of the
administered bomj)ennd. Examples, without Ii:iﬁtations, of carriers are:
propylene Aglyc(}'_l, saline, emulsions and mixtures of organic solvente with -
.'water._ Hcre_iﬁ‘_'the term “excipient" refers to an inert substance added to a
25 ‘jiharrixaceutical composition 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.



assays with which one of ordinary skills in the art can t&&ctePesg@¥ ¢ ¢
peptide designed in accordance with the teachings of the present invention
for a specific therapeutic effect. Any of the peptides described herein
can be adWweaiode3¢d per se or be xo fornulated into a pharlEKBH/PYES
conposition which can be used for treating or preventing a disease. Such a
conposition includes as an active ingraggient any of the peptides described
herein and a PevRGGHAY fofhimBLERA' ARl SmEfAlkiiin of Snifiaflay e Tolind
"pharmaceuti cal conpdsition”™ refers to a preparation of-one or nore of
the pepti digs“Regafingionts PRaghiceutichh Seidites ChvackaPubkishing Cal Eaust) as
pharmaceutically suitable carriers and excipients. The purpose of a

phar maceut PAalatestraditgont.i on is to facilitate adninistration of a conpound
to an organism Hereinafter, the term "pharmaceutically ag¢ceptable
carriers' referSuitablg raufes of pdministration | ma; 1oh A & mytlude weral,

i gnificant irritation t ' d d t .. te.t .
bi o1 0gi%al 1054} eymtesal, GReRDah ghtsehiel aEmRhLel SR HANIDE arp os,
i t hout |ig.tati carri ¥ : R TIV: | .0, | si
and it ur BEEUSREr PERHRhS Bh ifERMRS sHlotiRls 37 WBR, 1T 0
refers to ffrdthedl, WO iRRGFPeRAdfr! thifavedoud TMIrABERIINEAR inGRARAB dr ON to

further facilitate adm nistration of a conpound. Exanpl ed, w t hout

l'imtati oninttdooRtdriigjeRiibfis.i ncl ude cal cium carbonate, cal cium phosphate,
various sugars and types of starch, cellulose derivatives, gelatin,

veget abl e oi | s ®hdrmatentich) | eompgsitions s of 1 tec t pivsent2 oxentiDI 1162 e

PCTI1 1L01100198 30 Techni ques for formulation and adm nistration of_ drugs
may beld oumpnuiactized iyt proesssesarwelt ckmown| insdhenads e-gaplx means f ng Co. ,
East on, tion.may, for

, | at di t.i on. ,.Sui tabl © of admi ni.
exanpl e, reeﬁlﬁ%%-‘e%{aéﬁ‘ﬁ’tﬂlgg?égﬁ%ﬂ. Swhf’i%\gpgﬁ'r???ﬁggi’ﬂ:,&ag&ﬁ@a " ISt,|r ieYllgtaEd RE: nal or
ot ramodul PRSP oA GRUALRG oo Pl SE W i BibARSEL 1

Pharmaceutical compositions for use in accordance with the present

invention thus may be formulated in conventional manner using one or more

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, slu:r'iés_;,
suspensions, and the like, for oral ingestion by a patient. Pharmacological

30 preparations for oral use can be made using a solid excipient, optionally




intrathecal, direct intraventricular, intravenous, intraperP¢ehEa004

I ntranasal, or intraocular injections. Pharmaceutical conpositions of the
present invention nay be io nmanufactured by - processes-well known in the
art, e.g. WOoW/eM3hs of conventional mxing, dissolving, grenMilatbns,

dr agee-maki ng, levigating, enulsifying, encapsul ating, entrapping or

| yophi i zi ng processes. Pharmaceuticalsiconpositions for use in accordance
with the phbsiig thé PP MikNS, JRYpRReSIHh IS hadnis AYRARHes Qffply manner
using one or nore 15 phar maceut’i cal Py acceptable carri€fs corprising

exci pi ent sadaingz amitableanivediarieli ifhdésired] itbadbtaht aablets g Gfagebeccied.i ve '
pepti des | nt o E)repar ations which, can be used pharmaceutically- Proper

f or mul at i o¥fablelexeipteats aﬂ@pljhpmﬁ!@ul@,uﬁﬂeﬁfSmhmsmmmdudmdaemse For |
i nj ection, the pepti des of the invention may be formylated in 20 aqueous
“sol uti ons,SYSF Fg’&“}t fn‘”bﬁ?ﬁ?il@ ko @Pﬁlpqué‘l Hohyps,for exauples  Hank' s

sol uti qn, RL- ut| si,ol ogi.ca ebuffer wth or
vvithoutg or'gant %'taggh,v h %eog[%% 5@@? VRgdntiy col . For
transmuco mnis pen ?ﬁ%@ formu tl on. Such
penetr ant ?ﬁgr gggeneraélﬁhb%om [ 2157 r@ﬁl}%&%r&g}lg{ﬁadm ni IuéHlI on, the
pepti des cambhelgldeiuidsed andasH phy éwlog‘f&m' REQPHAIE %&Wé?s REOL I4es wth

phar maceutically gccept able carriers well ~knowh in the art. Such carriers
enabl e t hepqlevinylpysralidonb¢PVP)e ifidesired; disintepratih@gents mipbt abded i | | s,
dragees, capﬁules I|qU|ds gels, syrups, slurries, suspensions, and the

li ke, for PACR| a5 gEpsstlinke lwillwmolﬂ@acnagm,d@ elginic3acidramparsatti ons f or

oral u (F:@ﬁ_ ? nslge usj sol id excipient, optionally 1 Cctober 2004 WO
01/64234 SOt APeibas. 1 @ﬂaFFéll ng the resultl ng mxture, and processing—- "

et e AR St %%4 Brovided iith FUllE ety £ Espwmblrcu ar,
A g o S
arabic, talc, polyvinyl pyrrelidonc 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 admi)tuire 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 dissolvetl
-of suspended in suitable hqmds such as fatty oils, liquid paraffin, or liquid
25 polyethylenc glycols In addltlon, stablhzers may be added. All formulations
for oral adlmmstratlon should bc in dosages suitable for the chosen route of
-adminisfration.
For bu‘ccal' administration, the compositions may take the form of

tablets or lozenges formulated in conventional manner.



5 nmai ze starch, wheat starch, rice starch, potato starch, lé%ﬂmaqefﬁ?odgum
tragacanth, nethyl cellul ose, hydroxypropyhnethyl-cellul ose, sodium
car bonet hy] cel | ul ose; and/ or physi ol ogically acceptabl e pol yners such as -
pol yvi nyl pH A Y& dne (PVP). If desired, disintegrating agerRGE/HAYOHISadded,
such as cross-linked polyvinyl pyrrolidone, agar, or alginic acid or a salt
,r_ thereof such as sodium al ginate. Dr¥gee cores are provided with
sui t abl e .coat i ndéor ddmeinistiation bypiabelationp theepeptitles dccoidate aolhetpreséntmay be
used which may ogptionally contain igum Arabic, talc, polyvinyl_ pyrrolidone,
car bopol gdRVeEKy @reycamenigniiyoldeliveiadadn uthediform def dmeagoasol sepmayi ons and
sui tabl e or(%anic sol yents or saql vent l1s m'x{)u_es.‘uaestuffs or pignments 1y
[

be added t FrEHHFUN Fom 3 pressudaed packaor A gebylizerwih the neeef 3 suableo

characteri z I&ferent gowbi ngtions of, activ | nar edi ent doses.

Phar naceut ipggﬁ elia&ﬁ’pgﬁ”t ﬁ}fﬁgqm%ﬂwowghwg > Hgégogq'}g}qrgxpe uaé&’aﬂ% fit
capsul e e . t 4 faqelatin

20 - andg' ap ast?lg)i%zer, rbsr&%ﬁﬂgﬂshlﬁ%%ro thg?ﬁg%rﬂgiaﬁ%%%dg%g{sp% capsul es

may . - cont aidRapé emitCinaychd AefePMbRIH by plodiih BUAlviitbNddlivel &f nidd&RRdas
| act ose, binders such as starches, Tubri cants such as talc or magnesi um

st ear at e arminountptGapsalesyands tatiidgae o, ely gelhtin dapuskem, ah Hahales i e
peptides may be dissolved :or suspended *M suitable |iquids, such as
fatty oil s insyiflater ipay befformulated ¢apiaipinga powides niiy| ofitbe cginpouhd .ankn
addition, stahjlizers mag be addegéaAll fornulations for oral

adnmi ni st ratd A dgpbase sysh ag dactess ¢LHAEhf or the chosen route of

drm i st rac BBl BPdEDRSS o8 g sty arabehy nos of
For m o't abl ot s Bh° 1ReEE OPhel i, Mo e PBREh RE pareienine,
2003 VO 0L/ eiGH] BAL B3R i Gl ObhERIAABIGN, WAl BiqE, Lhe

peptides according to't esent” “Invention are convenient ered in
the form offoarinjeefien @hay BB Fi¥senéd i Wt dRAgs (B e R, ShSathpsids RRGHh OF 2

nebul i zer with the use of a suitable :
~multidose containers with optionally, an added preservative.  The
compositions may be suspensions, solutions or emulsions in oily Or aqueous.
15 vehicles, and may contain formulatory agents such as suspending, stabilizinig
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,




propel l ant, e.g., dichlorodifluoronethane, trichlorofl uor dRateReH004i chl or o
S tetrafl uoroethane or carbon dioxide. In the case of a pressurized
aerosol, the dosage unit nay be determ ned by providing a valve to deliver
a netered WehIM234 Capsul es and cartridges of, e.g., gel atipcTimbyerEssi N an
i nhal er or insufflator may be fornul ated containing a. powder m x of the
conpound and a suitable powder base sggh as | actose or starch. io The '

pept i des descr i ¢ geptidesoftie BiRsé iR nad alRPbE Ridithted i Tollaf L rat | on,
e.g., by bolus injection or continuos infusioh. Fornulations for 1njection
may be presempesitionsusich dasagppbsitoicss. @ retentionP ubMas Orusify, ati dose

containers with ogptioonally, an added preservative. The conpositions may be
suspensi on§on¥entianabsupnesiterjubases sech as endop huttengn othes glyceridehi cl es, and

may contain forpgul atory agents such as suspendi ng, stabilizing and/or

di sper si ng, agentU[lslll.e I&H”ﬁ‘ﬁﬁ‘gﬁ}ftﬂf&ﬁ‘iﬂ%ﬁ'ﬁ‘ﬁ% E‘FT%siw‘aTb%méﬁta&ﬂ(hwmpﬁse
adm ni st ratj ' - eogus sol utions. of .the, acti,ve preparatjion in
wat er - s%)l u%‘lg&f%gﬁﬂhﬂd‘%ﬁqt lﬁgﬁ%we% Q5 SERDIHE %%EEFH‘QJ pagiErges may

be prepare P PfRBIdeat L L Ve N 108, S, [ . Suitable

| i pophi | i cggg?{\? ntegﬁor vdgﬁi%tgdgbi%%qqtﬁggdf%ﬁ%ﬁ%ﬁﬂg Suchass é@%‘é‘ﬁ% oil, or
synthetic phosphate, dariout €bSgars,Stardhess! BllulosE 3@ ivdtivies) Yot ®Snd"

| i posonmes. Aqueous injection suspensions nmay contaln substances, which

i ncrease t pelymerssuich s pblyetydenesglypelssi on, such as sodi um car boxynet hyl
cellul ose, sorbitol or dextran. 25, Optionally, the suspension may al so
.contain suitabPersansperdinasily skilledydnttbe arhicah ¢astlycdeterhine oplinfuphi ty of

the peptidegs to allow for the preparation_of highly concentrated

sol ut i 8&13 ﬁ%@ﬁ&ﬁ%ﬂgﬁm@%@%&gy r apy o theprptides of the mvestiger form for

constitution w | tahl e vehicle .g.. .sterile, .pyrogen-free water,

before 30 use. @&%ﬁ&@%d&%@%@%@ﬁeﬁfPﬁé%ogiﬁePﬁ@%ptides

of the preggnintionyent iGapBniclis O cPechiol %%&ﬁe o elgé%&i,e(f:om)osi tions such

as suppositories or retention enenas, using, e’g., ' as a
-thetapeuti(:a_lly effective dose, which can be estimated initially from cell

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 formulaﬁng a dosage

range that is not toxic for ﬁSG in human. The dosage of such i)eptides lies

, preferably-witlﬁn a range of cii-qulating concenirations that include the EDs,

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



conventional suppository bases such as cocoa butter or otﬁ&F“§F§8@¥*des The
phar maceuti cal conpositions herein described may al so conprise 5 suitable
solid of Q§b @?ﬁ%@ carriers or excipients. Exanples of such carriers or
exci pi ent s P} , but are not limted to, calcium car bon&fd LRI m
phosphat e, various sugars, starches, cellul ose derivatives, gelatin and

pol ynmers such aséﬁglyethylene gl col s. ¥Per sons ordinarily skilled in the

art can eapentheasiosags Famopmployed and the zenje oizdminisdvatignitilizsdo By f or any
of the peptid? of the inventipon..For: n]¥ ptide usedq in accaordance with
the  t each TS SprslatonaRui of pdipinisiafiod 20 isage soribg Fhoseer bt &
TN P M P Apnd ghych can be
esti mat ed |n|{| a é/ 1ro?r%{ ceY"IWcuﬁaé)e assays ofr. invi o anied (5says. _

For exanpl £975 1H0%Re PRAMMR olobitA BRI SH £ ¥herpeiitd ch ?|1§g&§e~§)2h' eve a
circulating concentration. range that 1ncludes the 1C50 or the I Cl100 as
~deternisned i n cBlobaghinbast arfiil ditteival anaypbe ardjustad ibdividhedlyt & provide
accurately determne useful doses in humans. Initial dosages can al so be
esti mat ed plasmai tevelss of dibeaactiys mggretiené which aire sdfidient nies maietaimyi ng
ordinary skill in the art_could determ ne _an effective .20 dosage in
humans. ~ MoHesspauticredlact tYsual patinal dosages foropral adminisiratinn rpage

?ﬁZELLFe"Ca&?r ° o0-00h, pefkeratmin i tch, toRy” it -fin O ED5g
her apeut | Pk mISRRI0E PR 0ul B, 130 FOCHANUAIRHGRD' 2 ("
ED50. Rept hﬂ&%&ﬂ&?&fmﬁ@% ablolif 250050 R KefadiRliGRRIoN. © TR §4RET €d. The

~—dataobt ai ned fromthese cultures assays and animal studies can b=

used in focmésat Uigapeuticalye effeatige tshaimi denels twill cbboradigevdd bynman. The
dosage of such peptides lies preferably within a range of circulating
concent r at admdnisteaingi multiple dobes EB30d30 nt ¢ases taf] local administratzon or The
dosage may vary within this range depending 1 _Cctober 2004 WO 01/64234

PCT/ | LO1/ 08elogtives upiaksy the effgetive dogal ropnsapiratiey ofnthe drarg mayenet be

adm ni str atld uf()' 1') asz,rgg'cogggnﬁaﬁon- One having skill 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



exact. fornulation, route of adm nistration and dosage can PrloRagles 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). WPRY&HYd4 arpunt and interval may be adjusted i ndi PCEEEINOP1980
provide plasma |evels of the active ingredient which are sufficient to

mai ntain therapeutic effect. Usual padsient dosages for oral admnistration
range fronmandfatiurd0nse080 sale/ &0 pAsrhateuticals, hick HBMIRR! # fdREHA

100- 1000 ng/ kg/adm ni stration, preferably from about 150- 700 .

ng/ kg/ adm appsovalt by rihe cagemdy nof tther forar aifl the compalsitivns26-1affan or

ng/ kg/ adm ni stration. I n sonme cases, therapeutically effective serum

| evel's - wiVatemearycadraipastrabipn. J3irahn inotiee, for wapmple,emiysbe efidsbalmg. | n

cases of |ocal I ni stratjon or,_selegti.ve uptake, the effective |ocal

concent ratqp@ﬁoﬁ?mg‘eiﬁépﬁ’ﬁ’a andDBe EPB PF BESTEIPHOR dAigsat on. One
havi n Ki | t. wll .be ab tQ - timze thera ticall

eff ec%‘.J i5\S/e +fo%%{hphg§‘é%égnﬁu?#merﬁndaé@p%%é_%@g !Dc WS 2 Hﬁ@ﬁéﬁd?cfﬁ@%n t he

severity- gidehsiP IOShNARESH & &ﬁ?aﬁ%djgﬁélﬁiﬁdeﬂﬁbﬁ céﬁfe@tﬁ?}( 95 'b%? can

al so be a single admnistration ot a slow release conposition, wth course

of treat mgprephied] iplakell rianas Qppropridle ontdn&s @idelabefedVBeK fre@imdHitd! cure is
effected or dimnution of the disease state is achieved. The anount of a
conposi t i aprevention efian midicated dondition orfindweiiceof » desidabevaniSuitablehe
subject being . treated, the severity of the affliction, the manner of
admi ni st r PR, amhdhe ylrbsknmayr includpr &atmentn gndforsiprevention cof an

Corrpos}é’gi ons of the present inventjion may, if, desired, be presented in a'
pack A HUDURS HISEASG; @e,"“ﬁ@cﬁlsﬁéseanz’lf@jA o dhrombogopeniaay
contain o : e unit, dosaqge. f gr.ns <ont ai. ni t he active ingredient The
packmay %&ﬁ@%g@%‘%@%@%&w@ﬁg{:& pllo s oo
pack. e RREKdiak: eyt Gferiil cq&gﬁ y ions for
adm ni stration.a Tﬁse’ Bgc Hggﬁ%flgs%fenser Mngy aﬁéo eagggorrpaﬁltéé?} % 2 notice .

- associ at edproliféraion Menr@spcithier stef aellor rolifetationd emhdoMifeaayatigReNt al
agency regulating the 1 Cctober 2004 WO. 01/6, 4234 PCTIII. 01/0019

megakaryocytopoiesis, erythropoiesis, leukocytopoiesis and/or
15 thrombocytopoiesis.

-

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.



35 manufacture, use or sale of pharmaceuticals, which notliQeehE 2084 | ecti 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
appr oved %VOPH@'—’@?S. Food and Drug Administration for pres®OIgLduenigs ugs or
5 of an approved product insert. Conpositions conprising a peptide of the

i nvention fornulated in a conpati bl e piwmrnmaceutical carrier may al so be
prepared, placqd specificaligPpreférirédt enfbodimeis] thé pdptiadebfdhé Ghvéidiaad nent or
prevention of an indicatéd condition or induction of a desired event.

Sui t abl e halaticea conntsheofl abé| blond icetlsy dwhitee dlosdit celly)/ plateletsyemtd on of an
10 aut oi mune di sease, a viral disease, viral jnfection, -thronbocytopenia,
pancyt opeMagmogiehin le¥sk opbeiphannyemiticab campositiops Rfcednyaition ghaycosur i a.

and di abetes r. i nduction of hepatopi esis, hematopoietic stemcells
proliferat eo'?ﬁearfgﬁﬁ?%mr‘?leogfﬁﬁ’égﬁfe%atb?%l iferation and differentiation,
- megakaryocyt opGl.esh S -&r r | esis. ke A | €SI.S: i

t hr ombdcyt opoi ceilgi éa&'ﬁ?gl’ éﬁgr* A fé‘ggéf“%ﬁai c%“n%%s#@?%n?éﬁ?%?%e%f?roﬁme
i nvent i on {f@¥mBRt a ' | RirthbgoRie/ r il .ﬂ@ em
constituents, In %ﬁ%&rﬁé&%%ﬁ%ﬁlﬁﬁ%oumsﬁg ﬁa%g‘%‘?\igfa%gqulve of
met abol i t gllatelet] NgmiphRegtel ngiayﬁhn@ensugar nutrophils ddopdersCadsCiweéll #§i ¢ acid,
urea and gﬁz mes such as al’kaline 20 phosphatase. Further, the
phar maceutdefuiemynpod i malfosctodn fim epredeekemnm andyleukemis ebnditionsi maedici ng
blood cell_ . proliferation, nodulating white and/or red blood cell counts,
parti cul arth{pmh‘é%ﬁﬁﬁng- white and/or red blood cell counts, elevating

PESF; ::)myn b;gpd 1I ev?e%?ng i‘n m)g;n ;t:j'c?l:gﬂgf{rﬁf)ﬁ%st:épg’o nt;}.{é gq;_te m
P bri nor SRRk ABAE ey RARCOL I Brdltalfie' Biasts oy o7 SOBRGLBR. 207 e

herein W tjp i§ ot B4 Vigil | A, _ Lch are

' the ranys SOt OGAR (PARRERBA R CBRICRIRns B S eHS 555 Vo

01/63234. 4dvhhtdp®d(90%A8 the stimulation of the immune response during
chemotherapy or radiation .treatments, in alleviating the negétive 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



36 In specifically preferred enbodi nents, the peptides of Qaieber A9¢ht i on
bal ance counts of red blood cells, white blood cells, platelets and

. haenogl obin | evel. The. pharmaceutical conpositions of the invention may
be used foWXeWeRHkt i ng bl ood cell proliferation. 5 In addi tPOmLoibex98
pharmaceutical conpositions may be used for the treatnent and/or prevention
of henopoietic stemcell disorders, inghuding platelet, |ynphocyte, plasnma

cell and n | | ndLROL . - CJ | function in

P e- 1 oukem i AR EfuA0: 36 ShafjacbBlital ompt ke OO I ellfon JU51 bET,

the phar TReed o Mmuldtil kb il hind Ftpbfisd g ChemBtherhp P 8k TRatiBh(/ Of
prevention of cell proliferative diseases. In This conn ion, It is worth
noti ng t hattreatmentspforesat l@ﬁirr@@lﬂi@%bhémbﬂleﬁpwmwiﬁvﬁmwmﬁh?gﬁ .
advant ageous in the stinulation of the inmune response during chenotherapy
or radiation trcdteremventiom Suthed arclaigst e mptidiacterialf fplermacdaticatduci ng
chenot herapy and_irradi ati,on-i nduced vomting and pronoting a faster

" recovery. Wﬂositlﬂqshﬁﬁl}lpﬂﬁ@gp?ﬁaraﬁﬁﬁ%l}ilgif@le[&oﬁp&@ﬁtt oBgspeptidenofitheent i on

may be wused faor the,stipulation of h n i ne response during treatnent
of  di seas é’é‘v‘g&%’c pod 38 t\E?Igt“ﬁei epm%fr@ i‘éﬁ&}? ‘Wﬁnﬁgﬁaﬁ) IaQHF‘E‘F%a?ﬂi 20
aut oi mmune a%jeﬁﬁgses. The conpositions of the -invention nay al so be

i ntended for veterinary use. The pharnmaceutical conpositions of the

i nvention may beThigedcddi f {nve: e ryar |} ; I

el o Gt Sor s Hocdidinglo (hE PRSTROInBAROE thor IEHEVINEN ahethpllof |

di sor der s iprevéntingg ohdregiapein autciiemuse diseass, aliecinetibdfsl effecte Byt i ati on,
treatnent of platelet, |ynphocyte and/or nutrophil disorders, forthe -
~treat mdft @llnppistéring &oviacsubjecti mukesd o thorapieutioally afféctive. arhewttr etiment—of— —
t hrombocyt openi a., The pharmaceutical conpositions of the invention my

al so be usd@§phifedgaved SompantN pominys porhieniof ek ¢aseindi seases ' and 30 .-

di seases i nvol vi i m mune,.defi gi ency, .such as ., and of, _aytoi npune 1
Oct ober 2004 R iy accor%mg {0 fhe pregent invention thete i prowdefil a-meﬂ_log

of preventing or freating a viral disease, the method is effected by

administering to a su_bjéct 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



WO 01/ 64234 PCTI| 01100198 37 diseases. Further, the phat RER5E 2634
conpositions of the invention may be wused for stinulating the inmune
response during chenotherapy or radiation treatnments, for exanple for
reduci ng e’ﬁéﬂﬂ t apy- associ at ed voniting. The invention f®RCIHEPIRIIHtes tO
anti bacterial pharmaceutical 5 conpositions conprising as active

i ngredi ent at | east one peptide of tha® invention and to the use of the
pept i des miethadeis effecied by adminiticringctoeni subjecigianheed Zhiherapeatioally ng t o.
the present invention there is provided a nmethod of preventing or treating
an_ aut oi neldestivedamenateof arpeptisiehderived drome cmell tamninuD pertiomioftaSl ng to a”
subject in need a therapeutically effective. anount of a peptide derived
from an N#&Phi nus portion of aS 1 casein. Further according to the present .

i nvention therg i Vi a t hod f v ing or t ting, a,viral
di sease, the ngpﬁ@gpéc;%ogﬂﬁgé?égg Weseg&%me%&%gﬁtﬂ%ﬁe %Cprgvgc[f:aa%&&pﬁd need a
~therapgeut} ; | ﬁ@& ;Qf | | iﬁgilﬁ N

term nus %grﬁitdlug'rfﬁf)%sg%{aﬁ% S€l n&lg’utrh?k?é%tﬁggggéggﬁtgﬂ?%}% e _pétgglég'?oi nvention
there 'S-@Sﬁbjbdﬂﬁ_xﬁseﬁ%mgﬂitpeﬁficﬂlﬁ&_ﬁ%ﬁwmbhﬁt ofﬂ?@ﬁﬁd@ﬂeﬁﬁr@&ﬁ‘&& hod is
effected by adm nistering to a subject in need a therapeutically effective
anount of amNoteptiries shetion of ofS1ogasedn N term nus portion of aS 1 casein. 20
- Further according to the present invention there is-provided a nethod
of induci ng hekuribgoacoordingithdhenpressat imventiopcthere Isyprawided smesthod to a

subj ect in_.need . a therapeutically effectjve_anoynt of a peptide derived
from an I\PféP&‘l‘%g cryiropeiesis, fae methed is. elgsiecby admmwisteing dot Ae present

col t old, CRE G el Yty Setive Aty AhibeRfer BFRHET B sunj oot
7 reed g NEFASW AR R ghpe amunt of 2 pept] de dert ved 1 rom an
rvent on heT EwiBePAGUCARY @ (Elethnt SvHCRR, REFRAABE] Bk o1 S
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 deﬁved 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 01164234 PCT/ MD1100198 38 nethod is effected by adni nit§3%e4ehg0%% 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&1E413¢ provi ded a method 5 of induci ng megakaPErayonEassesi s,
the nethod is effected by adm nistering to a subject in need a
therapeutically effective amount of a-geeptide derived from an N term nus

portion ofa@ﬁnist@ﬁg' . . ' -E%i ti there is
provi ded a met hod OF@iang?J{%iaﬁgﬁleryt E?g%gﬁiggﬁg ‘ %h%%ﬁﬂ%#%ﬁ{elféggt ed by
adm ni st erpepg'dt:dcﬁvedﬁdmlhﬁ@@terinﬁmgqﬁffﬁanb&r@(%;aﬁal |y effective amount. -’
of a peptide derived froman N termnus portion of aS | casein. Further
according to t Hauthersenording totheopresdrtrinvéntion therel édpsovidédadnedbdi nduci ng

| eukocytopaj esis, the nethod is effected by adm nistering to a° subject in

need a t héMapEtveming oreftreating v Bypertipidensin, athgepnethoddés i effectedoby is an N
there s prgyPhlrie Ranslbica: i nosk anerpeansaly eosstivs agountcofiet hod 15
arount of HepSEERHIEEA ah Y sl o e oBsin S on of a6 1 Lasei n. 20
breventing or  trame? deofde RF e prYGR ihefolE ifet bs PRoVipeEaadefipg ™

adni ni st erofh préveringl bire dredifng Wledtdrb@iAP e | GRithod °1d cefbteq appunt of a

peptide derived froman.N termnus portion of aSl casein. r<accordi ng
to the presiainisteringto ensubjectein neqt avibéempeationtly effechiPe Mhowfteyeati ng or
treating pancytopenia,. the nethod is effected by adm nistering to a subject
in need a Reptfladerived ffanyaniN terminus portionof ofS begsept.i de derived froman N
termnus portiqn gf aS 1 casein. Further according_to the present invention
there is provi &S&%‘Wﬁ ta they presenti inyendion these inpgrayidedipongthogeni a, t he

method i's Qﬁfﬂrg%xftﬂlgb&' treating glucosuria, the method is effected by administering
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
Qf prevenling or treating infecti@n by HIV, the method is effected by
25 admmstenng toa silbject- in need a therapeutically effective amount of ‘a
peptide derived from an N terminus portion of S1 casein. ] |
| Further according to the preseni: invention there is provided a method
of prevenﬁhg or trsaﬁng conditions associated with myeloablative doses of

chemoradiotherapy supported by autologous bone marrow or ‘peripheral
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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 is PY@VERA a nmethod of preventing or treating hype®POIfLAEMIS t he
method is effected by 5 admnistering to a subject in .need a

t herapeutically effective anmount of adepeptide derived froman N term nus
portion obicsd | stems aieli Msblwﬁaw%mm)t@rthﬁogéﬁenbdnevqﬁ&ewther_e s
provi ded a nmethod of preventing or treating chol ésterema, the nethod is
ef fect ed bpnspldntationt(BMAY, the method; is atffdctedhby hdaninisterdipg doi  stibjycef f ect i ve
amount "of _a to peptide derived.-fromN term nus portion of aSi casein. -
Furt her adtdicafl riythesapawsicply sdfactive aaneyns ok adeptide derivadi&om anebhod  of
preventi n% or. treat]j ng%fglﬁﬁosur_i a, the method is effected by adm ni stering
to a. subfEERIPHPARtoN ol ¢hbragddt i cal |y effective amount of a peptide

derived from ar termnus. portign of aS 1. casein. 15 Further.according to
t he prgsent in é’%ﬁna‘%“ﬁ’é&‘@ i§°p vip(ﬁﬁ?ﬂg 'Wpﬂﬁan g?“ﬁr&éﬁﬂ"ﬁ%"ﬁratreati ng
di abet es, 2 %’ﬁ [ CoS 96D padiaihat OF 1 . P |- AN need a
therapeut'cgﬂPy e glct(l%v (%r?ﬁo(tgfgtfogf pa peg?gdgﬂ-dgrglave% Fj?o%ﬂman é(;rm' nus

por tion oidigasé, e PhabmabdtiticAEEoRpESItidh WGmiptidin ,ﬁ&ﬁ%ﬁv&ﬂﬁ?ﬂdﬁ' there is
provi ded a nethod 20 ofa preventi%g or treaI?‘il nggAI DS, the ne hodéi?’s

ef fected hy pegtidei dégvéddrdra ansbbjteahinus pedtbrm. of eS hpeuseic addd/ £ fective
anount of a peptide derived from an N term nus portion of aS | casein.

Furt her agpbarmacapticallyaecegptableriartigrmyvent i on there is provided a nethod of
preventing or treating infection by MV, the nethod is effected b 25

--admi nil8t eri ng tirthes ppeardingn tacthf preseat spwentien) thersr i proyid nt—of—a——
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derived from an N terminus portion of oS1 casein and a pharmaceutically

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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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 i WRI01442¥f ecti ve anount of a peptide derived frommuidoer/oefogi nus
portion of aS | casein. 5 Further according to the. present invention there
is provided a pharnmaceutical conpositign for preventing or treating an

aut oi mune di SERSE nhar nrc i OBNOS 1.0 I S S_an
active ingredient, cra pe|olfl "R qﬁe?ﬁe@%‘?@m an ﬁohe'ﬁpng%gggpgwg of as 1
casei n andpharmiabéritied © WonspdsitiorAC §6iPt aRhRis@r 'Heﬁiato%@i_eﬁ@rt&%ﬁl aggpLding to
the present invention there is provided a Tpharnmaceutical conposition for
pr event i ngproliferativaainidrdifferentiatibn, dhe phaanatditicap bemmpasitivn ﬁ@lhpﬁiQH%Si tion
conprising, as an active ingredient, a peptide derived, froman t erm nus
portion ofasa®ladiieringreadicntaa peptide dedved atdry andd depnabisgationicfraS15
~Further according,to the present invention there is provided a

phar madeut 135810 akhp phamnassutiepllypcoeptableGaACEal | nfection,. t he

G| ved 11 om art S crino b S tesd; Wedlion’ Ihefs iSharddedfonl |y
orovt ded PapiacEhticd) clthberfiof I8! iithcifle 1eBRERFBLORNENL, PIne ° ' °
Cor | ved 1 rhramacEMIBAeERIGAT PONpIRhe, ¥ 2 R e DUichE £ BepaBePoP) | °°

accept abl ederived Gfom ahUN!teghin®e Gurton Dft @St heuseireasdta pR¥ARsdRItichilgre 1 s
provi ded a pharmaceutical conposition for inducing henatopoiesic stemcells
prol i f ¥ at#eseptabbe calremaceut i cal conposition-conprising, as an active

i ngredient, a peptide derived froman N term nus portion of aSl casein and
a - phar maceut | Borther acconding)|te &he rpresent] imgensissy there) is provided a

pharmaceutical composition for inducing érythropoi&cis, the pharmaceutical

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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there is provided a pharmaceutical conposition for inducing henatopoietic
stemcells proliferation and differentiation, the pharmaceuti cal
conposi ti S¥Dewews4 Si ng, as an active ingredient, a peptideciambyasss r om an
N term nus portion of aSI 5 casein and a pharnmaceutically acceptable
carrier. Further according to the presg| nt I nvention there is provided a

phar maceuti cal Fc ositi o duci n kar oc\y}%ﬂpm esi Sé’Hi I"{lle _
o&PF PR Pndt SHOEMIC 2

82?[ \r/rgge]tcjt Iﬁcmanﬁ\l hebiib ﬂ;j?p‘E’Fs% %a’ﬁkq aa'}elﬁl%d n@%& &u cheF;I dio

accept ablg carrier. E‘F%&g’%? E’cordlp v gﬁe presa‘ 14 ﬁ’“@ ‘5@% feis

provi ded ?haﬂﬁﬁééﬁﬁé&!l&bﬁ s:ﬁ@ﬁp&%f;h%gﬁ ¥ M%ﬁveqngfaﬁlmtg g@ﬁﬁ the
pharmaceutical conposition conprising, as an active i ngredi a peptide

derived fdefived ffomtfr M fimifed pbaifordlofathl ssiai AndadpRapiticifieay) i cal |y
acceptabl e carrier Further according to the present invention there is
provi ded accq.ptalvl&mamimi cal conposition for inducing | eukocytopoiesis, the
- pharmaceut i cal _conposition conprising, as an active_ ingredient, a peptide
derived from adustheer agoeudingoite | the gresgnt| ixvgsdion therea lphprqméebta cally

accept abl e car rier. 20 Further accordi he rese I nvention there is
provi ded R Q‘F%‘E'é’@ﬁP‘i”E‘EPSl@S §H?Wqﬁ’& PL'F&GE‘P ey eiesis, the

phar czzeﬁla»@%ﬁga«wf%o ?S*&%ﬁ”?%fqﬁe%s"’a% 3 Afyels %«ﬂ%ﬁﬂﬁﬁ%@% ety
p?g\(i?gteg a  phar maceﬁﬁ CM”%E) %rb%ggégin lfﬁfgfﬂé%ﬁ%reé‘Ell n R

t hr orrt;@cytaea@wglﬁdamcr‘phar maceut i cal corrp03| tion conprising, as an active
ingredient, a peptide derived froman N termnus portion of as 1 casein
and a phar mec e (Rurtteek | geandimgt 40! thec present. invention there 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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present invention there is provided a pharnaceutical.corp05|t|op for
preventin ting pancytopenia, the pharmaceutical conposition
conpri si n&’gé]s“u& active ingredient, a peptide derived fr&TARONOIRE ni nus
portion of aS | casein and a pharmaceutically 5 acceptable carrier.
Further according to the present invenddon there is provided a .

phar mace Uidegived REMROS N ¥nlifils HoPH6A INESPreasémhnd G gﬂ:ﬁﬁiﬁb@ﬁﬁ ni a,
pharmaceutical conposition conprising, as an active ingredient, a“peptide
derived fracoepabl daétied. nus portion of acS | casein and a. pharnmaceutically
to acceptabl e canner. Further according to the present invention there is
provided a phdfurthesuaceuilingprtposhie i presénsr ipventiomt ithereoris t preatdedy a y
hyperlipidenm a, the pharmaceutical conposition conprising, as an active

i ngr edi entPDaEMaePHical gempasiion oﬁ@ranPRP‘fe@ﬂ#gnuﬁzp&eﬁpﬁﬁddm S | themasein ansl
a pharraceytical ly. s acceptable cartier. Further according to the presen
i nvent ggn c‘?‘émﬁk (WFH@&REH SRRPRE Rt 45 ARt %&Nﬁp@ﬁ?‘i‘]ﬁ“ﬁ Pfi_?té‘&ent ing or
treating-: t E_rq?, - phar utd | 0sl ki on, conpri si as an
active i n;dréieli Ien 6 a p%?‘g‘ﬁ%‘nﬂa@“@éﬁ &r%rghha(fcla%gﬁ g‘?ﬁ&nahﬁgarﬂﬁcf:}%ﬁaqgf as |
casei n anGcaepaBld®eQedically 20 acceptable carrier. Further according to
the present i'nvention there is provided a pharnaceutical conposition for
preventing or tFedidrngeeirdags ol the thesemthanvaion ithete GOMPRVIddP _
conprising, as an active ingredient, a peptide deri ved' froman N term nus
portion ofphasmacesal compesHigafor preventing br yreatifg dnfeepiontbye HEV] ther . -
Further according to the present invention there is provided a =~

- phar ric e Rharmaceriged sompasition cpmpyising. s 8n agtive: inggedieath et peptidare-

' 3 i ti prisi.ng, as_an acfive_ingredient, a peptide
phar rraceutde%a‘t(ledCﬁoanogllltblﬂgm%onﬁug rplosfltiog ofrJl os1 case{n and a %hatmaceuticall;? =P

acceptable carrier.
Further according fo the présent invention there is provided a
pharmaceutical composition for preventing or treating conditions associated
15 with xﬁyeloablative doses of chemoradiotherapy supported by autologous
bone marrow or- peripheral blood stem cell transplantation (ASCT) or
alloggneic bone mamow ftransplantation (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 ftreating .a viral disease. | |
Furﬂler according to the present invention there is disclosed the use of
_;a peptide derived from an N tenﬁiﬁu; pottion of aS1 casein for preventing
viral infection.



1 Qctober 2004 WO 01/ 64234 PCT/ QA1100198 43  derived from! &Ftebsr 8P nus
portion of aS 1 casein and a pharmaceutically acceptable carrier Further
accordi ngaé](? i{he resent invention there is provided a pharnmaceuti cal
conposi ti ohC PYF%3t eventing or treating AIDS, the 5 phar na®STLAHI0198
conposition conprising, as an active ingredient, a peptide derived from an
N termnus portion of aSi casein and a4pharnmaceutically acceptable
carrier. Furt heFurdesracdosiling ¢o thepresasicnventive tere is diselosed shpugypfled a
pharmaceuti cal conposition for. preventing or treating infection by 1HYV,
the i0 prapspddetdecived doomomi N derminmp rpatiog, ofheiSancasein for imdychei ent, a
peptide derived froman N term nus portion of aS-1 casein and a

phar maceutheB®iepoigsisept abl e carrier. Further according to the present

o e Bl Rt Do o) TR S BRR 25 BBl B BLSTE™ 19 O
ctom cai | 4 PEREGY SRR kS, S HhnaER BoyRE o Btcelin B HRERER ant ot on
(BMT), themid gﬁﬁ*ﬁte&%%“s itiggon conprising, as an active

ingredient, ap rive roman N termnus portion of a.Sl casein

and a phar maceuFughérs atc@ﬁﬁﬁgttélﬂl@pﬁs%éﬁﬂ Biventigh thate i discRize@ e ige bp the
present invention there is disclosed the use of 25 a peptide derived from
an N ter miapepfide tdepivedfi fraf in Qdseiminusr pationeof oSy caseidt foRindging

aut oi mmune di sease Further according to the present invention there is

di scl osed herealgpeietic stemwells poelifgmtioncapd didferemtialiorer ni nus portion of aS |
casein for preventjng or . treating a viral disease. .[Further_according to
the pr¥sent inv “‘Ed‘@ha‘icﬁédlégitg Eﬁsﬁgteﬂlvteﬁﬁol%%ﬂs ghsglgseddbe yse pled from

an N term nus rtj f.aS 1 sein.for preventi vital, infection
a pepg & 'detived from an N terminus pgmon of ol casegn for ri]n ucting

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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present invention there is disclosed the use of a peptide derived froman N
term nus portion of aS 1 casein for inducing henatopoiesis. Further

accor di ng Y8%4&34r esent invention there is disclosed the PEITHHI0BIH
peptide derived froman N ternminus portion of aS 1 casein for inducing
hemat opoietic stemcells proliferati on4¥urther according to the present

i nvention t her eFusheli amwopdiag to like psfsenﬁmvanhmpthaﬂelsidmckﬁddih@memfN
termnus portign of aS | casein for inducing henatopoietic stemcells

prol i f er at # PAPBdeIdenivedfrom padN tamming partionadf etk orssimfpripreventing esent

I nvention -tr]ere | s I scl osed the use of a peptide derived froman N

term nus pBFE @fA-n, for i-nducing negakaryocytopoiesis. Further

32??&2&”% om Lﬂﬂﬂﬁ%fgf%%éﬁéip%%ﬁr%?ﬁé%‘@%&g iﬁeﬁgﬁ%ﬁlscﬁaa%%use of PP
i Sel'osed £R bﬁ%‘s‘iﬂo@*’@dﬁﬁ’%ﬁ?ﬁ?% it AR\ R kB or s

casei n f or geae hiyserlipilepsint opoi esis.  Further accor ding to the present
invention there i's disclosed the use of 20 a peptide derived froman N
term nus porti oFurthenftcording to the présedtitivegtion thaetio dischped ¢hé Gse bAr t her
according to the present invention there is disclosed the use of a peptide
derived frapeptide Nexivedfions apd¥ términus pertion afa$l oaseiim forprevemting\gr or
treating thronbog%(t)opem a. 25 Further according to the present invention
there is d l of a peptide derived froman N term nus portion

of aS casein evently ng o treatin ancyt ope t ober 2004 WO
0116428 4 pPcTI | gt}lgﬁg &mv otfaepresen ivention ereesgzsclosed e use of

a peptide derived from an N terminus portion of aS1 casein for preventing or

freating g!uc_;osuria.
| Further according to the present invention there is disclosed the use of
a peptide 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 im_'cntidn 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 éhcmoradioﬁlerapy supj}ortcd by autologous - bone marrow or peripheral
blood stem cell transplantation (ASCT) or allogeneic bonc marrow
hansplantahon (BMTI).




45 Further according to the present invention there is dit QA ReEd%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 nventi on WHREMEZL disclosed the use of 5 a peptide deri vedGIBA1/E0198
termnus portion of aS 1 casein for preventing or treating hyperlipidem a.
Further according to the present inverdd on there is disclosed the use of a
pepti de deri vedrirtlen oofdine tortieUsrepaiitinventidn t8rd is peavdded afpirifié®vent i ng
or treating cholesteremia. 10 Further-according to Fhe present invention
there i s dgrepbidedaringhan aminmhcidseguendekelenied G thograup consistmgiof portion
of aSl Ca?ﬁﬂﬁ for. preventing or treating glucosuria. Further according to
t he prese m sotriPhere i s disclosed the use of a peptide derived from.

an N term nus rtion of aS 1 casein for pteventing or .15 treatjng
di abet es. Furtﬁg ?c&f’ﬂ‘?rﬁ{:}’ﬁ dot HRE Jresdilt RO, e‘Fhé?eP’i'Qa“@‘?ic?'osed t he

prevent ngPaisSEuAEH bihonfith BlnPliL B ) BUTARE deethaiie ar 83500 . 7o
there is. digidseqrhckleldid Rbm B groBs RbIsiS bfﬂﬂ)mﬁ-'}@%%”“s

portion of aSlI Casein for preventing ‘or treating iInfection by

Furt her agqslardiaceuticallyhcpptablendartiasventi on there is disclosed the use of a
peptide derived from an N term nus portion of aSl casein for preventing or
treating condi t Thepresssd tiventidnwuctessiidlyoaddressesdhd shestcomings of the

chenor adi ot her apy, supported by _autol ogous _bone marrow or peripheral_ bl ood
stem cel | -;p&eﬁwt&okaﬁm guesitoms BY RPVKlieg aeptgen donthe dreatment of

1 -
Nd

transp] antation .. (BNff)_. Oct.qber 2004 0116423-t PCTI || A1L100198 46 -
~ Furt nelt” AERER HiF<Eos CHRCH REBUAR F5r AT DRIE N Jcrguss Rasiign s et e —
‘51 casein and posses no detectable t(_)xicity 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 , |



pepti de having an am no acid sequence selected fromthe gﬂ6ﬁ%ﬂ%%3%9%ting 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 pharnaceutically acceptable carrier The present invention
successful |y addresses the shortcom ngs,_of the presently known. :

configuratign . providing peptides f of’ t he, treatment _of 10 human di sease,
whi ch pept gk gﬁl"ég‘éaé‘ﬂf\%q’fﬁ&o%ﬂweﬁb be ceniifugaisen. and dhe supegiatantasein

and posses: te - Lcity and high therapeutic efficacy. Additional

obj ect s, -a'&van%ggggﬁﬁgkgg#géa pi‘légta@q%gel%‘s ﬁ&?efgﬁieé"@ﬁt i nventi offwill
becone apparecibithiedO diparid yeskil I [ up 5 exanm nation
of the fol o EE exa%gfé’g{’[gmﬁc'ﬁ&g?’ %ﬂota%ﬂintcgﬁtége@“ﬁg&"gé °Fné efiiNe

Addi ti onal lcaseieridl) ofolloRiny arreQuSpeiiatli ndalysisanguds l?i%ﬁ&-’éli tidd1€ waR' esent

_invention as. delineated hereinabove and as claimed in the claims Section
bel ow f i nddyeplpbir¢dreithel resultingrowdered prépmichtion Reisexsapidefor BigldziGlYPLES

Reference is _now nade to the follow ng exanpl es, which together “with the
above. desc@CPRYity as describgd thelow, ansksdpavased by HPIC fonpeptideranalysjsf ashi on.

Material s and lyvent al ., Mef hods, 25 Preparation of peptides derived from
nat ur al casei_n%d&@?’ﬁ" ‘V%é‘f&ftf‘fﬁﬁ" derivegfrgen afpenl eqsefite dPeptidtsscr i bed
by Hi pp et galL, etk Dl . ubj.ected to_exhaustiv r olytic

di gesti.on v‘xin% ﬁ%ﬁg@oﬁaﬁﬁ% gﬁ%%elﬁ%gv\‘i@‘gég?‘%ﬂﬁ?ﬁj W9 %Iﬂﬁﬁ%?{?ité% C. Upon
conpleti ont®Rb. stiRs! FARIAGN 1Al %’a‘ﬁ | lvate the .
enzyme, and the digest ’sﬂ})e{ ch?itﬁg?e‘%ge 0 %%ﬁ%g&g%gg%ﬁget%u%';’gaé
~aci di fi cat il8nreverdedgphase geith a 0L % wasCHAGRbaddticCAYi@ i ber 2004
47 . acid. Par_acasg?r:\hat_e was separated. by ce%trifuéatrﬁgﬁ?—%r?émt%{elg ,
super nat angradientadDeiontion ovitsaacvordjng tte {F¥tisdeptioragn® sindf Folloefigst . Was
re- preci p'hiiat d as caseicidin b .hi_&ger acid concentrations. , The

resul ting UE34RT s4mples vrase raalyagd by IEL Selviiss Spedirasoppy (MB}eqepped! i zat i on

was : ; '- : '
with an electrospray ‘source. Mass calculations represent- the mass of the

.- lonized peptide samples, as derived from the retention -times, Following
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
RPKHPIKHQGLPQEVLNENLLRF (SEQ ID NO:16, sce McSweeny et 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 oS2 like casein precursor.  Other ﬁeptides were also

-, present.



| yophilized.. The resulting powdered preparati on was assagugftqb&ﬂ%?dbl ogi cal
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 %watgg triflouroaceticaci-d (W w) o

-acetonitrile. jent . Detection was. accogdi to. .U absorption at 214
am Fol | owi ng t‘ﬁ{' @ﬁ%ﬁé cﬁ%‘l ggr g ‘?e” egzléfaleffzegeB{}lgﬁDB&-mmmgptlengths |
Spectrosco ; i i t . [ Mass .cal cul ati ons
rgpr esent - %ﬂgﬁ%@gf ngge %&@gﬁl S%gt% i égﬁlgéaﬁ%‘ll%g%fggts&e%@a P& the
retenti on syitsizefdy WEVAIASERE! B Islale BTNNARG S COROTHEIRY Of ! he
pepti des-was determined with a gas phaSe m crosedue 7 e

( _ nter (App osyst ens
470A) . The(ualitpwogtrdhtiachsleds ¢PECE VAt VEpedaiontdtrp },d%ﬂﬁ%%@gr € '
typically observed of which 3 were nmjor peaks having val ues o 7.79,

1 19. 7, ' 23- oanalysissngePeptida Sonteahk T able Briglewy prevides thé séquéitte dffhS6s

1.6.50, 21.9.and 25.1, which Rt values represent nol ecul ar nmass of 2764,
1697, 1888?1"2‘2%, 3217, 2333, 1677 and 1669 Da; respectively. At Rt of
17.79 (corresponding to 2,764 Da) az_%ﬁha,geak of a peptide of 23 am no
acids .representing amno acids 1- | -casein, having the sequence
RPKHPI KHQOURGEMNENL s&frenbBirQdidds MRmiky See MiGWeanM .8k 2l seq mll@(?.& i bicl;
for the cogplete seq of aS' | casein).. Oher peptides were from
positions %08-224 of . casern, positions 16-37 of aS 1 casei A and posit ions
197-222 of "a82 I|i ke Bﬁlgéqnfﬁ%recursor. QO her pdptides were & so ,present. 1
Cct ober 2084 48 . SyRPERAHHQGasei n' derived peptides! Peptizdes of

i ncreasi ngzd engths  sexs@aRidi Nng to the N-teppinal 8-26 agino acids of aS
1 casein wp{e synthgghzad. by,NoVetide Ltd., I'\—gifa, | srael, with purity of
>95% (-PLC) Quality_Control 1 ncluded:. HPLC, SsS Spectromgtry (El), -
Anino acid analysis' I Ye Content  TablE-3 bel ow prévides. the

sequence of these - RPKHPIKHQGLPQE 14 7
S & RPKHPIKHQGLPQEV Is - -
D RPKHPIKHQGLPQEVL : 16 9
E ' RPKHPIKHOQGLPQEVLN 17 10
F RPKHPIKHQGLPQEVLNE , i3 13
G RPKHPIKHQGLPQEVLNEN 19 12
H RPKHPIKHQGLPQEVLNENL 20 - 13
I RPKHPIKHQGLPQEVLNENLL 21 14
¥ RPKHPIKHQGLPQEVLNENLLR 22, 15
K RPKHPIKHQGLPQEVLNENLLRF 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.



pepti des:

TABLE .3 IdentificationSequence (N terminus - C-¥MRAYNo. of
am no aci dsSEQ | DNO. . yRPKHPI KH81 X, RPKHPI KHQ 92 AAPKf | PI KHQGLO3
2A. RPKHPJKHQA.114 3ARPKLI Pl KHQELP125 ARPKHPI | uQG.PQL3 .6
BRPKHPI KHQGLPQE147 CRPKHPI | CHQGl . PQEV15g DRPKHPI KHQGL PQEVL 169
ERPKHPI KHQGLPQEVLN1710 1: RPKHPLLCUQGLPQEVLNEL811 GRPKHPI KNQGLPQEVLNENLY. 12
HRPKHPI KHQGLPQEVLNENL2013 | RPKHPI KHQGLPQE V LNENLL2114

JRPKHPI KHQGLPQEVLNENLLR22. 1 5 KRPKHPI KH@&H_ PQEVLNENLLRF2316 '

L RPKHPI. KHQA 99tV Dhidéiokiply? 41771 MIKHREEHACHRGE YxpNc3 L LaSFHRY2 nt of

N' RPKHPI K PQEVLNENLLRFFVA2619 "Juvenile (Type | LCDM) diabetes i
Non- Chese Blugbstiiz-fiaxanice ingiack sappe a2 Mk dappemodon| y used nodel for
research, of autgj ne disease and . himan Juveni|l e Di abetes. Six week old

femal-e NOD ni ceSHEgafiossf arefifiratne "5_ |
o PS5 S 400 P i i it Ao

0" :-treat nents.

disease Wageatelaiad v Yehiilled gp_ﬁﬁeaqiggiggadjggg%‘%g (558 %ﬁ{’ using

Conbi. test sticks G oss,

et a

Di abet-ol 0gRPMI% 1840 hediFRs sthd Se¥dRIICineX NI PafoWeRS Wille 0P Wil Rbtides

derived from natural casein or synthetic casein derived peptideé, as ndicated,

+ (0-500-pg per ml). Following two days incubation the cells were assayed for

Natural Killer activity by measuring radioactiﬁity released from 35S-labeled

Methionine, L-[35} 43.48 TBq per mmol, 1175.0 Ci per mmol, 0.488 ml,
Boston USA). Two concentrations of effector cells (2.5 x 10> and 5x 10°

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

(effector:target cell ratios of 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 5

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

_ 338 release was measured in 50 pl sam;;[es of the supemaﬁnt liquid.

From mice Bone Marrow (BM) cells: Bone marrow was collected

‘from untreated BALB/c _gmd C57Bl/6 mice. Bone marrow was harvested

from the long bones of front and hind limbs of the mice by injection of

médium using a 25 Gauge needle. - Aspirated cells were washed with RPMI.

" ‘acetic acid/ trypan blue), then seeded in culture bdtt_les at 2-5 x 106 cells per |

1-640, cgunted ina haemocytometer and vital-stained (20 pl of cells'in 380 pl

~ ml in RPMI-1640 containing 10 % Fetal Calf Serum, anfibiotics and

- glutamine with or without 100 pg 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, harvested by 10 minutes centrifugation at 1500 rpm, counted, and

seeded in U-bottom wells with 51Cr (Chromium-51, 740 MBgq, 2.00 mCi

activity) or 3S (NEG-709A, 18500 MBg, 200 mCi BASYTAGth

dipaliftflee (VA sefler week of 100 ig

of

K562 target cells (NEG-709A, 18500 MBq, 2.00 mCi EASYTAGth




gl ucosuria-free nice in each sanple over a 230-day periodl! Kitobail884 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 from natural casel n or synt hetic
casein derived peptides, as indicated, g9(0-500-ug. per -Fol | ow ng

Gy TEUOMAIAS EII) Y518 15T UL W“r@kg%'ﬂ%@?ba‘?%&plsby

(NEG- 709A, Bﬂ)%nOUSMaqlab&eﬁQnﬁﬁle Hgﬁ}sﬁéﬁdﬁgst YA ;gtee;tﬂer[ﬁﬂor% fo. 15

per muol, 1175.0 G per mol, on USA). Two concentrations of

ef fector ceffeetor: Qargeb(cdbfatwaridKSaoth@f is copréssedas tvepértenBiadidaagyRet ed with
5 x 103 target cells per well (effector:target cell ratios of 50:1 and

100:1, res i r@WSW@D@f@ﬂﬁoned 96 weII tlssue culture plates. The
cell s were |ncu urs at % CO2, 95 % air and

precipitated by o eﬁﬁ{‘%’é "ge}'(r)ff’f'f’f’tﬁj ’HrF‘ “TOOBCIFIDMI‘&[ bbwd @Rkwas was |
(awcar1 <R TRAR IR o Frddaopa AR B sy cated e ove
m ce-* Bonetremidi otRer m%‘@%@sgg;ﬁﬂmeg&ﬁx&{’ Blobe] Bhsiiaphtas bRl "

|l imbs of the mice by, 1njection rumusing a

Aspi rat ed metrow (B veifsedhort LenlREMA 184, coauatnd h@alﬁlahﬁp%g}%ﬁ%t Bpet er and

vital -stained (20 | of cells in 380 | acetic aci -tr ue), then

seeded .i. n afigated pabicnts| msrensbsign Tolok@eg chbhmtipgtpy By i n"RPM 1640
containing 10 % Fetal Calf Serum antibiotics an gI Utanine with or without
100 pg per m peptides derived fﬂspﬁahanur[&hbﬂmeerdbfﬂud wad boltedtédir es were

m it es oM B Hon ol oCiin el s sens epitantam ol I
155, 00 vBa 500 sarieh et o ity BEngRp bt e seeled infos

43.48 TB i b abel ed mu’
rine | yrrgr?ggna (YAC) Oﬁélﬁgﬁg%gﬁtﬁ%eﬁg% at1!'21}) ﬁ@bégied c&?c%h%ugﬁ_@%ﬂhl

without peptides derived from natural casein or with or w1thout synthetlc ‘

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.




effector:target cell ratio. -NK activity is expressed as tlr%:t?}éefgg?ﬁ

radi oactivity in the cell-free supernatants. Proliferation of kunzan cells
in culture: Peripheral blood (PB) was collected fromhealthy or affected
patients. Affected patients received no treatnment other than G CSF

suppl enmentation prior.to plasmapheresis. Bone -marrow (BM cells were-
coll ected from consenting healthy pati efts. or affected patients in-

renission.follovm : t'herap spiratign. i ligcal cord bl ood V\IéS'
col lected during nor%‘?r(’g ’ E#l;'?{bﬁ?} %W%c@al é%fmyﬂi' bﬁélﬂfﬂ FRGInEL wer e
separ at ed Ofauge Iibé;@{[{rgf- bR MES, ¢ Wth RPNI[-1640 nedium and
seeded into O.Jg m - fl ath%CF{]%ﬁﬁ{t | s)szﬁgp_jgm'ure well's at the indicated — -
.concentrations Rediphers! BtéddStem Rells (BBSC)efrbieHuinza s -%ceg?rﬁ% n or
with or without synthetic casein derived peptides, as ihdicated- I

t r eat ment s, GrioF (thHatigeniowereotaleciadeby plaspemherbsis) stpimtddan & FIGOLT,
proliferation was _rr%gls red by 3HI __incorporation: radioactive thym dine

" was added -FRAIAHRLAY egrfgtlﬁfy}mpﬂl)ﬂsl;fé@i-mp@l.una@omwmga@ % Bitap€lalfl 37
MBg per m , Cotp. ].foll.ow incybation far the indicated nunber of
days. Cell Sséf%} %“‘[ M"ﬂ?&‘dﬁé’!‘&g@ %thﬁs ﬂ'&ﬁf s&\MltSh%t 02 8becp ainwithest ed and
washed wi t ' r ragdi IRV was heasured in a

scintill at_rvgir;ﬁﬁg%%pedr&g 3?@19 %@tgog? ingﬂkgﬁgqiggb&?/%@m%&éﬁﬁo@fﬂngﬁt‘@&ﬁcer cel |
lines: Col dFoltsWingKE$21 b8 285488 ihslefich' WRR (RO 3 in
culture. Both cel.l" li'nes werea}grlgvm |[r?hcﬁﬁflu€ég 0 tﬁ%‘%iﬁnﬁéng/?%ﬂ 95 %
air at-37 Gaseiar fes pegeacs of WESGdR (@) siefalée hied) Su pedi i hi ssue
culture wells at 4 x 105 cells (K562) g'r 3 X IOSg%:de)l I's ?ﬁcgl_% e]‘i?s‘wel .
Pept i des’ defiffase aptigan)was detectedalse direstcinemanoftodescdive weth antiatDghe

I ndi cat ed goncentr tioaqs, and after 9 .(K562)- or 3 (Colon) days of

i ncubat i on TUHFEFEG! { BN LK F TAGH cdorg U&é’ﬁr)i banti . flisareseadti ng and

neasur-enment : 1-QQC ta lescri.b above 1 (October 2004 51
Fl uor escentmgk??go@yf@%ﬁtﬁgﬁc ﬁo\@n\@ éel‘qubp qraskdtanh mouse
, IgGI/RPE and IgGI/FITC  antibodies as a control.. Detection of
flourescently tagged cells was performed using fluorescence activate -cell
sorting (FACS).

Stimulation of hematopoiesis from Bone Marrow (BM) Cells 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), 104 M thioglycerol (Sigma), 2.8 x
104 M humian transfercin (TF, Biological industries, Iscacl), 10 % WEHI-
CM as a source of I.-3 and 2 units per ml erythropoietin (thEPO, R & D
Systems, Minneapolis). Colonies were scored after 8-9 days usiﬂg an
- Olympus daik field microscope. They were picked with a m_icropipctié,
. cytocentrifuged and stained with May-Gruawald-Giemsa for differential
counts. At least 700 cells were counted for each preparation. |



human Peri pheral Blood Stern Cells (PBSq: Peripheral Bl 004 Octgher 704 | s
(PBSC) from human subjects. receiving G CSF treatnent were collected by
pl asnaphere5| S, Separated on. a FICOLL gradient, washed twice with
RPMT- 1640W QM43 cont ai ning 10 % Fetal Calf Serum and i nBGHHN3@80198
culture bottles at 37 Cin 5 %CX2, 95 %air with. or wthout peptides
derived fromnatural casein.at the i ndsz:at ed -concentrations. Follow ng

10, 14 or 28 daysp Ifmék(%gn dRErPERitb-ARRdOE RO THANIA CRIIS g'rG omASei N,

the presence of T Cell surface anti gen)” and cell's ( surface-
| ea) was datmatzdwﬂmndmoachndmfnuhbldmbcdbcemﬁm;ﬂc of bant mAEBw Fomor escent
anti body (CD3/FITC clone UHCT1), anti-CD56 fluorescent antibody (CDS6/ RPE

cl one MOCam) appareotix/ Bealfhohhungn heingowse progessed FopRiensity) gadientrC

anti bodi es as a control Det ect i on Qur esce | agged cel Il s was
per f or med SGBRRYOR Wﬁs’é@%@%@ﬂ@aﬁ@% 1agnQsHics Ejy(’i‘-"f@é%)a pagified at i on,

of henpataq LS f omBon I\/arr ls.Ln ture: Prollferatlon of
n, egak ryé’?oﬁﬁ%]?qwoprpﬂ @‘W@M@)m e o?wayﬁékﬁw Bone
Marrow cel "HRYY r %h% -12

week- \cl)vld égiﬁ-ﬁull-%jﬁm ce were gr wn H?Sis?llééum Orﬁée‘}ti@rrgtzﬁﬁ’l ce)fui ose gﬁel%/DM

medi um f or(4800 akuipat powdeElSighia Pigiriostio) ré‘Hchated ATScoR MBHifRIPPT OPr i at e

for the growth of nultipotential colonies (CF-U GEMV), contained | % BSA

(Signa), IDulbedolsi mgdionecohtaiifngrdg mM Sodiumil Bicarhdrater¢Gibocdn30eyy i n ( TF,.
Bi ol ogi cal |ndustr| es, Israel), 10 %WEH - CM as a source of -EL-3 and 2

uni ts per igfal bostipe ﬁ%@@l@BSﬁ (HYHEB@) %292 mefyk ghaming rlﬂ@alﬁmta BSL

i cr odBopdnl PREFAIE: a0 SR TR el émd-
t d wi G f I t 700
cel 5 wer ST ¢#§Mﬁ%ap§%h@%@eg%& g mrerrsioe

PCT/ 1L011qggg,§o,§gd alg)dv%l 4eraiion of negakaryocyte- and erythroid for m ng
cells fro

Colony assay medium containing 10° MNC per ml was plated in

triplicate wells within a 24 well tissue culture plate (Greiner), 0.33 ml 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 bone marrow and cord bl ood cells: A sanple of bone A&SHIRI2PYM 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 ationw&olf?g??dnucl ear cells (MNC). Colony assays were REFVHAOU9Sn a -
pl ati ng nmedi um containing final concentrations of 0.92 % nethyl cellul ose
(4000 centripase powder, Sigma Diagnossi3c), rehydrated in I'scoves nodified
. Dul becco' maekstitabt CRahaiodondi ISP UGM-OFen henat gr (@b % fetal
bovi ne ser uma?%BS (Hycl é’?ga‘cg@%%ﬁ% m gl utami ne? %Bo%nlgtﬁgs pter tom
peni ci |l | i ntreafgnént01 ng per m streptomycin (Biological. Industries, -
Beit---.- Haenek)_ Cord blood fromnornmal births was collected and prepared
as nentioned abésgakaryocptopoisisayasenicasnred nivanaimagl bobe Narmosy aellswas
plated in _triplicate wells within a 24 'l tissue culture plate
(Greiner), figmy besl Y epnsenimghymandonery b rdthefscaripg btceaumbesfc in 5 %

From nat ur eeRagoRAs Eéﬁﬂ%ﬁq@?m@gﬂ?ﬁm&k@%&ﬁﬁﬁkﬁ % B cat
rore than £00 saris PRmiAE Ay SEOHEHCO MR, o mfiTin It pE Bep R CiRn ™ 19

| munof | uoHeR¢ed ot ShittrAd ek, 3H h%%&ﬁé&kellﬁ%btaﬁa iﬂﬁdxssreggﬂgni zi.ng
human pl atel et glycoproteins, and 'an FITC conjugated goat anti-rabbit

| gG  Addedcglomytforhationr 8 % 10} boesmborow 0elly werekeddudciarty préddriesiof ( Sandoz
Pharma), and 5 % vol. per vol. human phyto-hemaggl utinin-m (D fco.
Lab) - i nducedtanstagd grewtdfacketi combigatipn wth od wdthaid\yeptides derived from

granul ocyt e-rnonocyte colonies (CPUGW. .25 : Erythropoietin . (BPO 2

uni t sl A#~ widtisaleasemn. i Aathe mehyleelluloserassay memgkaryasyiesrwere counted

Al ternativel. human '.bone marrow cel f consenting vol unteer donors or
patients uﬁ‘ﬂé:} 5‘6%"5&8&‘6‘%‘&8826 B’arﬁiéyﬁlg'r]o%r- [%nt ati on were

precul tured in- g Rl ;Igr 099V i pt i 3 derived from
30 natural casein, lg&oﬁv\ﬁﬂ%?sis» 40 %aﬁagaerq{ﬁ??l%ﬁsfﬁé%‘?‘gaédf’g&’s’gr g cyte 1

Cct ober  20@4rid¥bPias Z3sinflelddsk OhtARih3gS5 ¢ fog peptides derived from natural

casein was administered intra-muscular to human subjects in 3 depots, over a

t

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
synthetic peptides (8-26 amino acids in length, see table 3, derived from
casein) supplied as lyophilized 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




macr ophage henmat opoi etic colonies (GWCFU) at 7 or 14 day% %@er@?%\t ment
Megakar yocyt opoi esi s was neasured in normal bone marrow cells from healthy
consent i ngv human donors by either scoring of the nunber of s megakaryocytes
in sampl eVOPVE4234)i d cul ture (RPM 1640 plus 10 % hunan ABPEEALANOOEISUt ani ne
and antibiotics) with or without 100 pg per m peptides derived from
natural casein, or in a nethylcellul os# assay for assessing colony

f or mat i on cofumodly- Bsébriminmar el Haed svkieheareehitgdy | seoblipverfos IDE-10f @
standard growt h factor conbination with or w thout peptides.derived from 10
nat ural cagfection wereishosat, IGEMalnd Supdlas- say megakaryocytes were counted

with an invert%g%mcro cope_on days 12-14 alter seedi n%. Cinical trials
usi ng pepti des petihnman J4qlymphoblasteld; 6eli Yne sudaldy dpavedbyGiBl s, a

single do ni aj nj 0] tiflas. derived fr nat ur.al asein was '
adni ni st e?g’&%?ﬁ{ ?%K%éil g@ﬁ%ﬁﬁtﬁﬁ @%}Wg‘qﬂ%ﬂ‘gb@ OQﬁié& aH s period
of 2 hqur ol i rS; | [-ndi ed .ntervals.
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cel | courwidely forrdvahsisdf lfartivity? Sntiviealbigentsrand ndutratizing® afrlibodisg ect i on of
human | ynphocyte cells: Peptides: Peptides gei_t her. peptides .derived from
natural casei n-9p-1dyigtehburnan Jelymphablato o ispdated franl & plgiral see
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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.



comonly used human cell |ines which are highly sensiti ve 1{Qsiohsri2po4

I nfection were chosen, CEM and Sup-TI . CEMis a human T4-1ynphobl astoid
cell Iineinitially derived by G E Foley et al. [(1965), Cancer 18:522]
from peri pR@M64Brood buffy coat of a 4- 5 year ol d. caucasi BEE/fomabwSWI t h
acute | ynphobl astic | eukem a- These cells were continuously maintained in
suspension in nmedium and have been usggd w dely for analysis of

infectivity, angirpt gen u 1 Zpnopeot 1 | RS+ - is a
human T iyrrphobl‘astIo?}dzfe °‘?’|’% f‘@%l%{sgd" flﬁ('i)i%Hngi[ ﬁﬁaﬁﬁﬁggﬁs‘éﬁgﬁ'}gf an $

year ol d raksy Wit émpluyetfodak desisndd €6 duahiitid @he HISY tFR4 cdR D.
eLal - 4k1984 eyCancer Resear ch 433%657] '.dl'lThi s cell expresseg higﬂr%?nével s of

surf ace CD#hivhds ipsoperéfonhlly nelateddbdbe diegreel of Yiraliproduchidopasdlisc Hiikect and
infectivity of H V-1, Sup-Tl cells are grow in suspension in enriched

rredihum NE'@IFL]‘HTSE]IPba&ndrﬁ‘OgIdhﬁ AﬁDlﬁp g‘awopc@gfpneg[g retof ﬂmdisml l—IbKlIenri ched
with 10 % Eet,al. boyi ne rum _2_mM gl ut.an a . peni ci i n-

| oy cingd Loy, ReSaroh, Easifigtcy 0k of 4o e MR 2 NP2,

s op cycr et gl L Botdhn il
bl ood from severg}?épa?ﬁﬁﬁelt/\}’ﬁﬁesﬁ(ﬁg or rabﬁhqng% %aigﬁé%gax\gqgﬁygid to

est abl i sh po£0ype Wod —Pﬂi&?ﬂt’ b VG-I ¢o! ié%'i‘uin'? Ebr?q LSt h S btype B
virus has hi gﬁ) c%%ﬁ?".ﬁ) ep é|n}(l§‘§te i?ﬁun&n S e d%a’r@gbg@(ri?a%ﬁtiter
was 5.38 nantpesbbit-IgG (DY p&okidase corfhgikdbensbde PTMIB S pefokidask- 1300
(Fl uorescein isot hi%(?yg[%atgt(p | somer ' I[?rh I gma (F250-2) St.peLoui S, EM , =~ USA)
havi ng excsubstriaten sSystems and ly2d HAV-hdP24 standatd.4 984S FIVW PResptokhvel v,

was enpl oyed. The ami ne reactive fluorescein derivative is probably the
nost c&nmﬁ%@sé@ ¥ aHes aralyzed by Ldiganonckephmica BLISAvzeadar by 456tmhiny

proteins. FlLICC-conjugat eptides derived fromnatural casein were
prepared bY? &@%ﬁﬁ‘%ncgﬁhg%h f FITCto the amine groups of lysine. 1

QCt ober 2004 %ﬁ‘lﬁfj J?&Pe}z.l‘ea%jl{ng PPISP- HIV infection was measured

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

antigens in tissue culture media. Tissue culture supernatant was 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
contammg supernatant harvesting and P24 antigen capture ELISA, were
~performed in BL-3 facility of the Hebrew University, .Hadéssah Medical
‘Scho.ol_ and wer_é in accordance with the bio safety practices set by the NIH

* and CDC (USA). | |
25 Flow cytometry: ' A FACSort cell sorter (Becton & Dickinson, San
Jbse,-lCA. USA) was used to (i) dcténnine the percentage of CD4 poéitiiré
CEM and 's_'up—Tl_ cells bat;hes before infection with HIV-1 in order to assure
~ the same degree of infection in eéch experiment; and (ii) detect T cells that
harbor FITC conjugated peptides derived from natural casein in their

30 cytoplasm and nuclei.



R V-1 P24 antigen capture assay: An H V-1 P24 Antigen capt obes3@84 kit
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
Frederi ck Cancer Research Institute, P.O Box B, Frederick, M 21702, USA
and included 96 well plates.coated vmt ¢ monocl onal anti body- to HV-1 P24,

anitb bt o g T gaﬂ@iﬁrﬂﬁr BohefrRaay %Fﬁqﬂép Segase

10
captur o SolP s BlaUBR Wilh boldds AROBR! flomy Mo oS o peBS"
with a.refwhRbCred furfiR) MEULALY lWIR4TANT] 9RRe afiolRd rxﬁhﬁghﬁﬂﬁehﬁ'c};’%m ection

was nmeasured " with an indirect enzyme i mrunoassay tects 1 P24
core ant iigenbaton for the Warativd of theexPesimehitssue cul ture supernatant was
reacted with 15 primary rabbit anti-MW-1 P24 antigen and visualized by

" peroxidase colfiijinfectiaqpoaf frminrcudtured (JBf  Tallsr ddiet ¢edls @EEME Supi nat ed by
addi ng 4N 52804 wherein the _intensity of the color devel oped is

propor ti onk WFF%CWGW withyseverak morgasiog coseenirationshef tpaptides cul t ur e

or bduct i in exi R G S a0 0P o, Pt e B PP e VER ot e
capture ELVOR CHER.CPSORLR A BNPRCoAT o SniERe B RBrel prdlites)
sai ety prand 8% s?"f%%ﬁ‘a‘“ﬁlﬁﬁmﬂdh‘%é%%é%"%ﬁ&%% ol ! €

FACSort ceddncentra€on) Bras ondded €Ki S wslnthel@iffor: C&H\W-Sl'thNa sed. to
(1) determ ne the percentage of CD4 positive CEM and sup-T1l cells batches"

bef or e . i nfigeiricabatadt Wittivihel peptidesdfor 3 dhamssand theheadkexdetod eglie 5000

i nfection | n each exg‘grl ment; and (ii) detect T cells that harbor FITC
conj ugat e®eHlE i adtyreplateat Oéﬁaﬁ@mﬂff (nfecsed, calb ayitwpd asm and

nucl e( -1 %%ﬁ/ 1 ané w;%hout peptides), UIF (Umnfected, cells -cultured without
H[—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



CO2 incubator: . For viral culture production cells with HAHPr @M 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- Tl) were preincubated with several
i ncreasi ng concentrations of peptides serived fromnatural - casei'n (50 1000

gg per m) finedsWitthsts &% PRRLIERS feleld Vigshutks O@ﬁﬁgk%(e(onﬁ%p

for 3, 24 (for synthetic and natural peptidés

pepti des) hesuspeadet i 50-100 B KRS beford Qlewihp fthoat
added to each well thereafté?B HI V--.rl I IcB S. pr%ﬁ%%gtﬁggﬂle{dsga%%

pepti des f Seletedimsganel ddisrfromdtiffetent teid poinB0Oincakbatic (Mekplinutkg tissue’
culture plates- Controls were |F (Infected, cells cultured wth H’V-i and
wi t hout pepli BHByiesUl thuun ilnY émuwndcémcslrs)cdisptaymg wiatibusitamdviitd ofnd

wi t hout . pe (Uni, nf ct ed + pepti.des derived from natural
" casein, ﬁﬁﬁﬁ%ﬁ%ﬁ etdhg] céﬁe“belﬂt? sceplasms ardmucteit ur al
casei n (505 ct of i des derived from
nat ur al (cas‘??eé% %%an Y, ?P#nt ?ip 88’6%’? Z%%(S E\gjﬁﬁ ﬂ”&ﬁ?sggéfté’i' PIGHIGSPsing
viability Mﬁt gtg@, LI's were counted for viability and proliferation
nd

rate on day 7, 1 ay 14 post .infection (the day of P24 antigen
cul tureé  super nq{E]i-trkﬁafdfﬁ&&tcoﬁjﬂirhﬁoﬁ“ést :| SEHQradt! wrt@stsﬂfée'éﬂ?E@gJ o T
o Triton

(nmedi.a) were harvested and |yséd i mediately in 1/10 vol une

X-100.. Thpsptidespdaivedefeoriumaheel icaseipatond Bt cdl froliBerationoWevapd kept at
-80 C -.until tested for p.24 antigen Confocal m croscopy: A Zeiss LSM
410. co nf ‘oBaRcIERtions cel hpedides yletieml ftdm ahadal easdid/(d0irE ﬁm Syek in 135M
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unbound FI TG peptides. Cells were 1°Cctober 200
exclusion. They were pulsed with [*H]-thymidine at each timie point (3, 7, 10

and 14 days) for 18 hours (over night) and harvested on 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:
Intramuscular or mtmvcnous injections of up to 5,000 mg peptides derived
from natural casein per kg animal were admmstered in a single dose or in-
three doses to nommal 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 mtramuscular m_]CCthﬂ of 20 mg peptides derived from
Tatural casein. per animal. Fifteen days later they were sacrificed and
.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



fixed with 3:8 %formalin for .10 minutes, washed tw ce wltPeieiBS28%H
resuspended in 50-100 tl. PBS before viewing the cells under the

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

i ncubation (15 mnutes, . - 30 mnutes, 1 hour, 1:5 hour and 3 hours)

di spl ayi ng various anmounts of FITC- peptides derived ,fromnatural casein
in their cytoplasms: and nuclei were stgfed on 3.5" Zip derive (230 MB) and
processed f | ' eRhotash . re -t hynt.i di.ne

i ncor por ati%ﬁtﬁggf??ﬁ;@grﬁg gffsgs‘%@fﬁglprerﬁlﬁ%t mefféﬁ*iéﬁgcf&ri from
nat ur al ‘casiefadi:eed mis€Werd vetd ' Ahd ans, of .- :
pepti-des..derived from nwzﬁ[ﬁ?géldﬁgggg%%ﬁl%wg%?%Cb%w%aﬁﬁﬁ%edwere S
added to-Sugbovel amblihjectdd dnesvénvull PUahobe! 1A oite 04k | pdl! Ahnal 5000
cells/well), as described for HEY-1 infection in Sup-Tl C RS s were
count ed andapHérs doiived ifiony natisrall easeimi syatheltic peptidas detived disn cag! USi ON.

They were with. [ 3% hyni.di ne .at each tinme point (3, 7, 10 and 14
" days) for %g5%@%@@ﬁs,rﬁe@mﬂ@ﬁcabwp%emlwn@msgnasalgmnﬁnr(cmtmle),_s f or

radi oact i vi ding {lpeorporation of j3H -thymdine into 'cellular DNA is
proporti 'onea,f?mf’%vﬁ%g?eéﬁggfeﬁéﬁ?&# oPfatecal; | odyeukpsydecireqonstitylaon i was der i ved
from nat ur etGagELD al otk Vel 0ab d transpl ant recipi ent :
. [ni ce and- eg,ui ne%dlﬁ?é&%‘aﬂ{ n (r"caumeé'g'btl lﬁ'rg,’e szﬂpﬁ%‘iﬁﬁﬁ&tﬁj%éﬁcﬁﬁ?@dof up to
5,000 g papkieds fGn ¥eth 1r : j n 9,0 were
adni ni ster%dgti nu?msi ngl e dosefaa%ér]q%déit ‘?agg‘é oselgﬁgeg)&nﬁe%%&l PHaPés . A
vari ety of determiimsl by cell eophioiebloodtlledicd FrBALRE Ferrd- it Hiand Hgp Cpese
Di abetic (1NOD) mice. The mce were either-noni to? ed #ﬂg{rﬁfb mh{}ﬁg before
sacrifice AfBpdRizedorapiilariosaritnimdicated @ntexvas tiyorasday 6 @ dAPSESUFELT or 200
days (survi va{[%r. te).. Quinea pigs received a single intraruscul ar
-injecti on USE %)“% peptides derived fromnatural casein. per animal-
Fi fteen days | ater,they.were sacrificed and_ . ned for pathol ogy
Leukocyt e and pF‘gtaeI} eq&/q“é%% sPYHGY i UCW%?@Sﬂgﬁg‘W%%m%mﬂ@Hﬁci pi ent
m ce: BALBisadined W0CcRY] rElhiRbttel hAAHEH it BSOS Gorl o Ko |

natural casein or human serum 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.).




di stance of 70 cm dosage of 50 cGy per minute, for a totalP®E ta. 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 animal
pepti des d¥™QUE42¥y om natural casein, synthetic peptides d@dngesi/goresm
casein (13-26 am no acids, see Table 3 above), or human serum al bum n
(control:), follow ng a doubl e-blindedgprotocol. Leukocyte reconstitution

det er pigsd ' * c ' - | | ted at
i cat eq. Fa PRIl by prb Pl EO U et R R M ol b et o
reconsti t Uptepipitdtion GRS SBIOBRE Rictid] bf dftasci phdieotie ibeg! aidlysiem the

retro orbital plexus, into heparinized capillaries, at indicatéd Intervals

from day 6andlyphilizationosWhenrtesitdfortbiblogival adidvity efiet extendezbstofage, _
experinments, CBA mice were lethally eradiated (900 cGy), reconstituted and

treated wi thvpepoicddbathis oayle-prepasatiomavhenlyophilized and storedhatsePGm al buni n
as descri bed aboye. ..-Platel et recqnstitutjo s assayed as nentioned
above_ ﬁecS?fBﬂ“Fﬁ@FBﬂe&?“He'ﬁémﬁldFr" tflP’éﬂ'%lﬁF%rit&a_IPQEa’ﬁignt nmice: C57/Bl 16
mce were | etha | [ t C Kj i st;ance of 70 .cm dosage
of 50 cGQ per %’%%ﬂtdg?aisoféeglg@ttgg %%Ogeé:t@fg #‘%}atg'ln??a& gﬂ%&’eﬁgggsv\ere ’

reconst it uigegviit Tl’(ﬁMnQﬁﬂﬁh _@&'&ﬁl NEer OQEWEH‘ ,Q:ﬁhd&“ g}g@p‘ﬁﬁftﬁme!%gfr
treated a day prior to bone- marrow collFection with 1 per ani na

pepti des ddrdctietlatedousingt High pepfofianes liid nelirohkograply @PIOOR! gs -

bl i nded protocol. In .one expérinment mce survival was noni tored for- .18
days. |n adestrivedhgremabovic. Allbef the tyophilizad samaplesbnalyzaddenyssiated spl een
col oni zati on nitored Experinental Results Peptides-derived from natural

casei n:100r Sigilegetengion bme proflespwithwentests asdascobediabaveri | k occasi onal |y
bact or i oci dal - priBr ITBYIOREOHEEDRR 0f T ISk IPLAR GPBVRY D Agal St at es
Pt . iR A S A et e 01 2004 O

Peptides derived from natural casein are non-toxic in rodents and

humans: Extensive investigation of the short aﬁd long term eﬁ:‘ects 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  irradiated mice receiving syngeneic bone marrow 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




Crude peptides derived by proteolysis of natural casei n wdrctphesgaped 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, renmained active (in vitro and in vivo) for
at least 12 nmonths. In order to identify the active peptides contained in

wos TTract oaneBl: é@%@%@”@%@i@h@&%ﬁﬁ% S SO REPLG) . o8
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10 simlar retention tinme profil W th-contents as Thus,
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preparation is the N -termnal fragnment of aS | casein.” Peptides ‘derived

Fr om nat ur s¢capgtibited BALRB&nandCBE/Hal midesurdval ofthesinedte®xiies {18 f

‘ |nvest|gat the short and long termeffects of high 15 doses of
pepti des dg?%&m{; swdnastifdel; (,Qﬁse/%nd@ﬁf lyicxecedgdi the supviyel aakds fithe
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| ethal Iy 2Polt aadied, g‘?%@ﬁ@h&”&ﬁé?&ﬁﬂ,% APk, 0%t aqv(?mp' ants. -

St andard . post - nort em pat hol'ogy eXam nat i on ths post

treat ment mieveawhed withipeptidesdbdeed fym imaheaN&dseR &ﬁ%‘élélf nfteFfict of
abnormalities. Sinilar toxicity tests in guinea pigs revealed no

abnormalitt Qﬁhﬂeﬂmmyaiwelom&lgﬂ@armeteng i nfra-nmuscul ar doses of

pepti des- deri veg from natural " casein. In 25 another series of experinents,
hi gh doses. uptpg i gdack of tﬂmwrmt sifle [effestsswhan destied it sydents, 0

oo vooks. Do AU i Rl ool w65 st el ianimistoged by bomoes 1o
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derived from natural casein revealed no changes 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,
- hypersensifivity, teratogenic, serological or any other negatwe effects.
- Moreover, peptides denved from patural casein administration to irradiated
_mice, at risk for short-and fong term comphcatlons confen-ed a’significant
survqfal advantage over 200-300 days. These and the absence of .any
undesirable effects in healﬂﬂ human volunteers ‘recewmg peptldes denved
" from pafural casein via m_lectlons clearly demonstrate the peptide’s safety in
parenteral administration.
| Reconstttutwn of bone marrow tran.s'p[ai;f recipient m'fcé: When
' ,CS?/_BI- 76 mice were lethally irradiated and recenstituted with syngeneic
bone marow from mice that‘Were 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



60 cutaneous -or anaphylactic responses and no pat hol ogi Z:QCt@Ff%%Q% 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

(I'Sof 27 .BALBIc and C3H HelJ;. 66 % cI early exceeded the survival rates
of the -aI bum n-treated control s (4 gf '26 BALE/c and C31VHeJ; 15 9.

P ognanch o Tho b eyt A f‘a‘*ﬁ%%@trﬁféﬁs%%f Eroch it BSRnB ©
Octord {19500 eu e, Qo raar e AR LR B 2501 1

reveal ed no effect of epepti des on any

to its |acktrettedamioei wys @6 out o 18f ﬁeﬁa?s\pbgﬂuf:ﬁﬁéﬁ&; 'ﬁhé@@@ﬁ%valpegt l de

derived from natural_ casein were safe when adm ni stered to humans -

Conpar i son Bfadited dﬂ@ﬁdh&trrmelvsdrb@heamiIImmﬁmamrhﬁ%htdﬂYmW%s qvghunt eers

~before, durhfﬂ aE&A{ days after .intranmuscul ar injection.of peptides
derived froftt Akt ayé d?ét m@@%@l)ed Spleerh dageed |ﬁ'0mrl;zraldfat&‘,(hemc:la-Itl‘.iatC al

t h b d. Th h d d
Ct ended © 7 SaenRd6ond TRV SR RER RS “REGAFTGibold dRsad trsase n
reveal ed nogarpar erﬂs &19&{ eoloﬁ?ésgﬁ&%ﬂééﬁ' 25 cOYBEIASBIdL o i hBLRLPICN! &

serol ogi cal or any other negati ects. reover, pep ved from

natural casmiice itati rceivedtbone inariolw Tt trem!eﬂeml&t (1555KolbRfesSiOr t and
| ong t-erm conplications, conferred a-significant survi vaI advant age over

200- 300 day@omﬁmdéOOaﬁwdomt\@Shbsence of .any undesirable effects in
heal t hy human volunteers receiving pepti des derived from natural’ casel n
via injections chenfides desinedsfron nating! pesein d€usdars shey rﬂy’éﬁﬂm%‘f

wnen' co7 bR bt fe? O Fufeutodoriard ccllo e tdrmoibdouhe
pond” o B ARSI oo AR el ol o o
ﬁg?? l) \r/]v ]9; onilmﬁoe%?sé ézﬁliﬂaéc@tég% EJFHSV 'bg%otﬂfach% WhAbgidy 58 {hh secrrgt?gnlt V?d bone
immunoregulatory lymphokines. Imraune compromise, such as in AIDS or —
fol[owmg chemotherapy, results in abnormal, weakened T or NK cell
acttvxty When normal murine bone matrow cells from BALB/ ¢ and CS7BV/6
' mice were cultured in the presence of 100 pg per mi peptldes derived ﬁom
natural casein, a greater than two fold increase in target cell lysis was
consistently observed (Figure 1).  Similar experiments using human
Pezif)herai Blood Stem Cells from Granulocyte Colony Stimulélting Factbr—
‘treated donors | demonstrated "an even more  significant, concentration- -
dependent stlmulatlon of target cell lysts by as little as 10 g per ml peptldes
L dcnved 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 (Flgure 3a) and 14
' (Flgure 3b) days in culture, reachmg three fold and greater at 28 days. An
immune-stimulatory effect of the peptides derived from natural casein op
| PBSC cells was most significant in donors with an initially low level of T and
NK cells (Figures 3a-b). Thus, peptides derived from natu@ casein




'61 mce far exceeded that of irradiated mce that recei vEFH§HE%hrrow
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 received bone marrow from non
treated mce was '4 out of 17, 10 days post. irradiation). Sp teens derived
fromirradiated mce that received bomrrow- fromtreated mce incl.uded

Shout {4 6E prlEoo R VD, SoL MR RELpFEASR e, Bl SRRSO

spl eens. of Irradi mce ceiv

(1-5 col onifgsm asmsPHRALS Anl I Rloand l.des derived from natural
casein stimulate the prot-Ye&?llL%}%}]Eofo -1 rrrgﬁg%@%ﬂg’s_ Nat ural kill.er (NK)

and cytotoxi ¢ TSyrkh&icicaseinderivedo peptides "GTHARIGY ShRRia% gb}n hbdyik0
protect -against invasion by both infectious pathogens and cancér cells,
by bot h -acpreléfergtion dnivitroy Wkt Symtheits etseim derived peptitiaoreppeseatins y

| ynphoki nes. i mmune conproni'se, such as_in AIDS or follow ng chenbt herapy,
“resul ts i nthofssinhite Meegsiduss of eS1Nasein wereénubatad withelumen PBS@ur i ne
bone rrar.rowqegtls from BALB/c and C57B1/6 m.ce were cultured in the '
presence of“1tpHY apd sanges palients {8eq Pelewln asignificanisicease yr eat er

10, O I O B AL,
L S B O A 27

cel ' ['ysi sCancéspatidntisPBSS clilfiréd Sh@efwdHapeRicuBATon Wahi 24851k aemonat ur al
casein (Figure 2) _In another series of experinments with PBSCs collected.
from heal t pg penunhof geptides, comtsinimtettiedfrst Ve@dor 5ot Paidifes! ofc@SEcilsegh | MUl at ed
an increase in .the .proportion of NK and T cells devel oping after 10
(Fi gure 3al¥ignee ). Unidguidenticpl ¢apditionsc opnaraf, theepapitides testd dadfol d and
greater at 28.days. An._ i e- st.i nul at ffect of the peptides derived
frain nat‘u?%lfg%%’ii?é% op %PV’QVHSB%Q? %ﬁ@msr frommtheabydpsnaa wi t h an
initially ev. f a K cell.s (Figures.3a-Db).. Thus eptJj des
derived f rgﬁ”l%#gt u?ial_ ’c%‘;ls- |ERY c&'ﬁ%’ﬂ@h Oéppepades codtaining at 1 the

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 bene mar;bvv'; ‘but are also

. 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

greater effect was noted for Cord Blood cells in culture (3 to 4 fold increase

‘ .P in -[3H]—thymidinc incorporation). after 14 days incubation (but not after 7
- days) with pcpti&es derivéd from natural casein (600 ng per mi, Figure 5¢ ~)-' :




62 stimulate the proliferation of both T -1ynphocytes and Qwrhge 2004k | | er
cells fromnormal marine. and human bl ood cell progenitors. Synthetic
casein' derived peptides stimulate . human | ynphocyte proliferation in
vitro: Wien synthetic casein derived peptides representing the first. | to
16-residues of aS 1 casein were incubated with human PBSC cells from

heal t hy and cancer patients (see bel ovv) a significant. inerease n -NK

|l ti d-- T test (f -3t
e ot B RS mdf s hom e msu%ﬁreao-ié‘?’-mwm Br east
Ca t bat i t.h littl
0 pg’per 'Sﬁ‘.‘a’F‘gE’Yf R GO L e B T A
Casted had o o) onit cagt 1 PEERIUTer 24005 ihofy .n(%%EEgl%%ﬁbh e tihom

tested had a 'significant ect on actrvi 20m

heal t hy humpeptides desved fiogn natehl L@ aNaeRtd3 ol S tai ni ng
at least the first 10 residues of the -N te@%s nal sggﬁg’g%g% b@BQ casein

" are capabl ®elf progebisensi freimy bené mdradrag weall st sthet y@m’@@@yqﬁte@mﬂugifr ation
in cells fromcancer_  patients Stinulation of hematopoiesis in hdriian '

bl ood cel | 1psERskon: of aulturedihggrrncKb62 fCbemnit iMyeloi ¥ twkemia) ahd Golba a
var![ﬁty_ oI é@ god cells crophagi gonocyt %z@ é;gglé%éﬁ;; Imﬁrp;]?gcyt es,
erytnrocy Rgﬁg@@ ARGAngR &N wfbone
marrow, bu und in heral b|.OO. afte Granul ocyte Col ony
Sti mul at i n&’ ?“gbéﬁﬁiﬁ nelycbeadei juider s e, oreltions aOB?f&szﬂ. When

i ncreasi»ng'o cc‘r@ Fae tide r| ved from
nat ur al casel n vvere a de 8 cuﬂt u'tr'%‘% @?ﬁ%g%%d&geﬁe@ ﬁ%‘%’@land Cord
Bl ood, ‘an-stinnilaesproliferatibh &F Blida" Boba belP rdRA %ﬁ}“@h dl ne

i ncorporation was noted (Figures 5a-5 c) Hgman fPtE Cgpr era |o

nmost gr eat cyncesppeceltd by 300, g per m (F| gure 5a) after 15 days |n
culture. An eve greater ef fect was.noted for Cord Blood cells in culture
(3to 4 foldin wdetiog iof meegakarygapanaiesis nbpr pepridasodprivadt flomi4 - days

I ncubati on &Péi not after 7 days) with peptides derived from natural
casein. (606 per , Figure Sc. )_ .

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




1 October 2004 63 Cultured human bone marrow cel|'s from LHEPEE% four
donors also reacted strongly (3 to 5 fold. increase in incorporation) to

pepti des Y% from natural .casein (300 g "per nl) after 21 days
incubatio(ég{)ﬁxfg%”é 5b ). Thus, peptides derived from natur CTERAEPHIS

stinmul ates proliferation of human bl ood cell progenitors from bone narrow
as well as other sources. Interestingly4 incubation of cultured human K562

(Chronic Mmmisdiheefaﬁn@aéu@nmuaﬁdn?&cdlsaymmﬁm. 4 Bgsmitat h hi gh
concentrations (up to 560 -g per ) of peptides derived from natural
casei n undggriesi of lexpedmenis; iaddiionadf peptidésederiveth ff@m natyrali elisem to

i ncorporatjon. Thus, peptjdes deriyed fromnatural casein stinulate
proliferat aparFovrasells) msubated | With sgathropeistip and, sonditioned medivsancer ous

L Ll TSR AL SR

i 0 i e SEBASRERTEEAR ih I Hlhfile TN REnIORG SRESEUIST (1S W cive

stemcells &Ir)@,c | n NAAL t >

t hr onbocyt Ie%é@%e %@52"5@%‘5‘;?@@% g‘r)r‘g%oc/y?eﬁr se@% %?}?rﬁgr&?flgfs
formation defived ficaiThaethDpaRin. | Thas,Bidays Gesasd with rpegﬁda@ dafive
e-conditions (follow ng chethotherapy or radiotherapy). Primry

bone-"' mar r fsone ehdturall casess stinmibted. andignificant inereas€rin Ghegakap@eytel ocyt e
and Monocyte) col onies, and CFU GEMM (G anul ocyte, Erythroid, Mcrophage
and Megakaf9@eaian anddevelopsentdopranayfgudee bone marrayy evHures | t ypes-

Col ony_counts reflect., expansion of specific progenitors, cell.nunbers
reflect®proli fesgff‘?’%ﬁ’cr gfggg%?n eriyed F’@ﬁt‘i"éf?g’cé%f’"ét%t’g" i “Ghi ch
specific ¢ soosl ] . ' et-al_ (1990),
Mol _ Cel . E*%genlﬁdﬁ%&%a@@%%%?@h?@ﬁﬂgg! en%&'?%gimt&(}ﬁg& arrow cells
i ncubat ed wi t h- @iyfilar ROHRL Idbod dand -wndep dsthliiRNeRperiRehtal coXitidhs,
peptides derived fromnatural casein for 8 days increased the nunber of
CFU- GEMM t synthatic caseihdkfivéd peptidesrrepresenting thesfiist 0 aindni amiry aeidsol d
of aS1 casein had a strong (greater than 10 fold) stimulatory effect on murine

15 bone mamow cell CFU-GEMM proliferation after & 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 WO 01/ 64234 PCT/|LAI/ 00198 64 increase inliQseher §@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
Experiment.al Methods) stinulated a concentration 5 dependent .increase in
the percentage of early and | ate megakagyocytes. (15 % negakaryocytes

wi thout peptidegy tiRe SBrekeiid n?ESO;Qd i BE4I [ﬂgggﬁ% didge fg‘%%%eﬁg% om nat ur al

casein). Thus, 8 days treatne pept 1FVed rQF casein

sti mul at ed eﬁy&r@bxéﬂuﬁ Afma ISR IS CP MEI8RgHORY 118 d:if%r Hﬁhbg
devel opment in primary nurine bone marrow cul tufes. 20 Synthetic pept i des

derived fr geptideederisid frudnatatorab gasehasiimalaial a peade direo fol BlidQE341 on in.
cul tured rrurl ne bone marrow cells: Simlar to the above and under “sinmlar

experi nent & cﬁﬁl\/ﬂvloﬁdomeéﬁﬂmdxumam@ggc mnaieow\eedls(dp8i dedonieprveiient i ng
the first an mnQ acids of aS | casein had a strong (greater than

10 }‘o:c d) st ngtRﬁf PPE’&@@SoﬁeIE’{ﬁd iﬁ@ﬂlslaﬁﬂ“ﬂ’ecmm,o?ﬁd colonier wiGENhe "
St ml ot orouigl el i dla'l‘%gaﬁm@man@gg%‘hﬁ%@m& o
representi g4 iy di° {iﬁbqglaﬂg %?ll t| d derj '\E/)ﬁg from

natural casein s C?{'{ %{;a aryocyt opoi ést
mar r ow cel |cﬁluﬁﬂ’lli‘likuﬁ%? boR® néhrRAY alll cB?@bldéﬂScdi ?@héét%@zﬁ%%@é asein

wer e added under simlar- conditions to human ne marr ow ures

from heal t kiglomotifeaticirth rééiMn@@|tGerit@cﬁr{YBf|2(5n|é§/€})%r'rﬁP E@ﬁﬁ&&: Wb

wi t hout additional stinmulating factors ept | des deri ved from
natural cadtem natul swaseinl @st:ecﬂ‘zdxlq*tbhnmnmtﬂgurboﬁh\ Thusp lingwtegionn of he
presence of F %/%# poi etin.. Treatnent of the human bone marrow cells with
t hr onbopoi EBtH ag; primipey bene r‘iﬂ%‘é‘k’a@%éﬂfbb(m celds ovigh fpeptides on.

o Lt o oleRlP Srnpflcal 8Bkt Simat s e OB Sl ebicropin o5 per

2 X, 02 et ubhliatta nRERkLI6Ey1e 3R SHARE Sell Blonfes. * fos th peptides

derived fromnatural casé&ln
Peptzdes derived from natural casein stimulate Izematopo:esm in vivo

' fol!owmg irradiation and bone mnarrow transplant: Myeloablative therapy
may lead to llfe-thrcatcnmg reduction in thrombocytes and leukocytes, 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
’i'ééb?t.ﬁ‘titation foi[awing syngeneic 'bone f}zarrow transpfantation in mice:
When sab  lethally - m'adlated (600 cGy), minimally bone marrow-
reconstltuted, BALB/C mice (n = 60) received | mg per mouse pept[des

'_ derwed from natural casein via intravenous m_;ectmn one day followma :
bone marrow-: lr_ansplantatlou . -Slgnlﬁqant increases in
petiphéral white blot')'d"cell counts over a 7 to 14 day period were noted,

o compared to controls recewmg human scrum albumin (Figure 7). Plate[et
counts in the perlpheral blood of both the treated and control 1rrad1ated

l ’oqne marrow transplanted 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,



30 proliferation. 1 Cctober 2004 65 In the presence of addictehshgpo4

hemat opoi eti ¢ factors, such as eryt iopoietin, human IL-3, hSCF and AB
serum 14 days incubation' with peptides derived fromnatural casein
stinulated a nearly three fold increase in 'CFU GEMM col oni es from hurman
bone marrow cells (158 colonies with 500 -g per ml peptides derived from
natural casein, 68 colonies with the. factors alone), but had a smaller

(one and o ol C _cu r rd: bl ond U- GEMM f or,mat i on.

The rel at i %%hﬁ%%%@%%ﬁt@c? ér;:lsg h‘é‘;&cﬁ% E’?‘e h%‘?{ﬁw %%‘gn%%a%dand. cord

bl pod col oRigR: 7 Syt o 7 Lieratd | Ruda eto

addi tion of 25056%%?@%1ﬂgggg%é/egfdéfﬁi-u\?égleb?ggﬁhﬁét@%?g&ga%e| ‘nT(%s?jge Tabl e-

sho'cQn in gﬁhgmeefyﬁ)teleﬂmﬂsleukﬂﬁ eateonstithtion Uolluwesk BARBMaRtatIoN Wione

marrow. and cord blood cells with peptides  derived fromnatural casein

st i nul at-es lithidingeushbgrseiboan apraviceBsait rexgfectdaathht thisreffetedill be

- megakaryocyte and erythroid cell colonjes. Peptides derived from natural
casei n sti AurtBeeingeased iprespastitytippiwith pptimal] rashgmigan dimaiding nwmbersd bone
marrow transpl ant. I\/‘l%/el ogbl ative therapy may lead to life-threatening

reduct.i on lqi E'PHFG'FFHB WEENS-and | eukocytes, which may persist despite

adm ni st rat i onSyoithbi©0hepitless. depthe8" Ofolin T a&ds@lrd - eMMamckO! IRy,
denonstrates the effect of peptides derived fromnatural casein Teol | owi ng
i rradi at i.ofeeaisliidion fallondug tsyageptianiate narrdie granspiarttetivn a8 kiign nat ur al
casei n enhghce | eyko tc.? and pl at I?é ;reconstitution .foll ow ng syngeneic
hone. marro %n%"ﬁi Ballyo nirradiated o (600 ey yuyminigtally| |Bpene i magaat ed (600

Fote! voa-1 P pHiBeRe pRBRACETRATS bt Hrihes peidiancy 1D B uissananl
S gni 11 canE B eoaeet (HRERE MOSP i RCRRRNRE CSPFRSTRE 0™ 7 (o
14 day. per longthysce Tablee8) dedwipioatcdseit 01 A iftrARERbnEaN hjBHEH 88T UM
al bumin (Fi.gure 7)_Platelet Counts in the. peri'pheral bl'ood of both the,
treated anddiavengi rradi at ed, bone marrow transplantation. Significant
.' increases in peripherél white blood cell counts over a 10 to 14 day period
- 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 |
B 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



bane marrow transplanted m ce were equally depressed up té-OCéDb&a§%‘?4 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 fromnatural casein.
enhance platel et and | eukocyte reconsfigiuti on foll ow ng transpl antati-on
with- limting nunbers .of bone marrow cells. It is expected that this

ef fect wi |whee ifambhteel fheeswaReGs] &ﬂﬁlﬁt | gp. Wi th optipal, rather
than liniting nunbers of bone rrarr?\;evgce_ s.éﬁsd‘uw?t ﬂg{gucfe;%bﬁi' SRl i ved.
from casei3 r{{géaﬁ)@umtd)sermtbriatﬂhbutympﬁghl gpi ﬂﬁ%ggge%ﬁ%[c%%one

Iate 00 -

marrow tr: tation i ice: _\Wen sub ... lethally 1rrac

ot RS L R Mot i o s s
synt heti c pepti des ?&%-%Oﬁlﬁ’?ﬁb Wthy dipied |Tiedgan, uptalre Tatfirens)] dekved from
Cranspl ant e onon B8t R8RS SPE HIILELtRediaburdes dertvail S omaime col

' : ; " :lfy r e B HAY : rum

ami no acids (see Table 3), conpared to control’s

al buni n (H&jeasing wptake,oflhe labeled pptideb derivedyidd:ndGat cése]hqq\:fogﬁ:s s per
[ (0]

rot '). Thus., synthetic peptides derived fromcasein enhance cyte
reconsti trﬁ]tlﬁui')tﬁs¥’8ftllﬂﬁi%“tl¥-anspl antation with liniting nunbers of -bone
marrow cells. - . .Peptides derived fromnatural casein inhibit in vitro

infection of |ynphocytic T cell lines by Iff V-.1 virus: Penetration of
peptides derived fromnatural casein. into | ynphocytic Tcells: In order-to
i nvestigate the nechani snms of imune' stinmulatory and. anti-viral effects of
pepti des derived fromnatural casein, susceptible SUP-TI and CEM cul tured
human T-cels were treated with peptides ' '
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derived fromnatural casein prior to in' vitro inf efghone\h/{(liqxbsﬁr@g%r;/l/;gs
from natural casein (100 pg per m) penetrated the SUP-TL cells 1 Qctober
fromnatural casein pPg per _ : :

2004 66a when incubated therewith as described above (][:l tgﬁr ecgﬁl fs)éf f\er 15
smal | anount of |abel was observed Iln(-_,7t_he cytoplasmo _eI col)s atte
mnutes (Figures 9a-b). At 30 mnute's (:EI gijres gcigﬂemlr:'(rabml oS
observed in the cytoplasm wth-lim t'ed nluc ei’:l(r3 _upe « -des- I fﬂrom
i ncubation_and oBeﬁlfi’egg‘gg?'\’/%p i‘)r{"t Jé’”??fgﬁ?%%nf’%ﬁﬁfg%ﬁﬁ?‘ dwephecyte
natural casein were o YL O] ) e ow
oot g oot g e Andstesof pegias deitiod BOuRIiIAL SRR inknby o
cytometry. confirmed increasing ke of abel ed - ,
f ¥om nat ur QIR alediymans@itedrimiroesasedsSup-TqURAL cémnlé d hgg?e{né,%ogfll 57

Pepti des de ive%ﬁfgrom nat ural casein enhance k(rﬂanan ynp ?@y o i
probi TeratiOh, THE SR Sstineteonepupccelinumber at Py oMU £R3ME1" 1 S,

culture nediumyresulted in i . Sup- Tl _ ‘ ;
o Toe LIS Crtnie Friemturen G s o g 0110 3
jig -per %09 ) |_ve(g . i N, a0 J Al
sags (50 BOTLIGH 1 E IR domuiionommiaior gy
gﬂ;[ i 12 2?121 %Yr%ﬁﬁdrﬁ‘gfgkg ﬁ?d’e%%?ggtb&ﬁh{e ﬁg’l‘iﬁﬁ%‘i ‘é%@e Providing a prelifsration indexhe nFst

i efbefci 113'10%133 ' i nat ur a

cagein on day. 10 (F ooressd ok RamERey st B AESianticart sffectoted 14 days
casei n .on day [ . - . ) . 5 .
probabl y r&f mpgpbﬂmegdm&v@ﬁdwhﬁh@ tcaggﬁgﬁpgymg}gggtqk}gébi{

pepti des: di.éi ved from casein' entrance human |ynphocy | N
e et e chiture oo oo beamiassaten(ah ov BERACS
"listed i | e cu . ea

cle:IS ? coﬂar'{}ts o@igﬁégﬁggﬁ?’&d of 10 days- The increase was simlar for all

' ' ' ' i [l nunber in infected cells
synthetic pept I’yﬁﬁheifgi’epfiﬁé‘t @hived % gf?lsc?as]egt%iezhmzce human ymphocyte
was : . :

proliferation: The presence of synthetic peptides derived from casein (all

i on:
S

peptides listed in Table 3) in the culture medium resulted jn 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 in
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 hop_rs
“with peptides from natural casein, exhibited enhanced cell proliferation and
reduced levels of viral infection compared té untreated controls. Cell counts

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



observed for 250 g per nm peptide (8 amino acids - 80 % . ! AdH280%er m
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 H V-1 pretreated 3 hours vmggh peptides, -fromnatural casein,

Pt SR A i or e S
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respect i veligeutatiogeimes inegsiBat fRmd i0"BS mie e FRetivé %@ e gf fective
(Figure I 1)_ Al though increasing concentrati onswogp ef)% ?égsAgg{O?‘ d from

nat ur al casedreasing aoneentratedns af pepidasaddriredatiot aRfirAdcdiol énlﬁ%ﬁﬁzted

infection, viral infection is nmost significantly inhibited in these
fastest ‘gr Gﬁil Rfoliferatipasat 3 and 24 dourp post dafzotionc vieah afeei@mntis ehogte! |
proliferation,, and inhibition of HV-1 infection was observed. in Sup-T1l
cel | s pret ri&Rifigagily prhibited @ dheser fastest Erawingaculhats. caskhreveafmoe H\- 1

infection ( rage inhibition of-viral infectiqn of 96.7- % 88.7 % and

05, 7°9% 1 or BB SaPiichicat BF selt proliferarion e inbubiionser HEV- lisdection
pretreat meRy, tvaly S I,des, deri.ved fro atural -casein
penetrat e %arfa‘rsl cu tuirnegh?/ ?&p%%%ﬁrgaggfcpswghdmphgﬁ dﬁ%%?rae o BaRle cel |
growt h,” anaasei@rbeforeaHIVY] (Bses (4vaeasl! i Ld by 0 C to HIV-1. -
I nfection. As [such, pepti des deri \%d fro%ﬁﬁﬁa{%lgﬁa#%%asleﬂhﬁ%ﬁg Ogti(%é'gt ed to be

.. useful both 88.7g¥esmh@5:ig%fat 3 tioees ipesraantlefiObr RRGS, 20heGE S5y ugeat ment
of HV I n%lect ed and AIDS patients. Peptides derived fromnatural casein

prevent develEpifEReEIentgripechvaly).a s Nosptidoe sleriDed et natitdDiogseince: Non'
aut of mune et Rt s REE; Rritineiia bHisnd pbeismeliatanbands celll o - and
: 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 stll
surviving at 230 days(Figure 12). Thus, peptides derived frém patural casein



ending in disease and death. Female NOD m ce are extrenel }Q‘iﬁ%ﬁ%ﬁwﬂbl 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 in preventing the
glucosuria associated with the onset apg course of the disease. By 200

days 100 %Ffact € ). ha Cone betic, and
subscauent 15 dveg BN ﬂ%?@é%?es&%&bﬁ% PicBaehiisdRG aehol ghis

cugl ycem c apddilnifitihéd [nﬂﬁ%\étdfy%nahl&ﬁO days- (Figure 12) Thus, peptides
derived fromnatural casein 1°Cctober 2004 69 effectively protect ed

genetical | y susd@pnicil rials Wk@i&?_\iﬂ&%} deFed nﬁm hcl: #AUL 0i rnmune
|nflammtory condition. dinic trials wth pepti gerlvedfromnatural

casei n: Pati ent $atignsi reecivedtinaumsahlar injBLens. @flSO xﬁ pitdes degiptd des

~derived from natur casein each, in one or three de ots as I ndi cat ed

Pept i des dgF‘?r?éHt‘%’fﬁgﬁW gach, Iwgémtb,neﬁmpe@ss m@&h@d opoi esis in cancer
patients: The h I‘gl | es of six cancer ients who had received
or were recei Vi ’H” -&W"vﬂé‘i‘t r ﬁﬁf%dﬂﬂﬁf‘ @&Wﬂfqmlwlng

ad dg§, .0 d-
aoee Bl ke '3%“&*22& < it ot BROMR Siein GREt puihts oo Bitocyt e
(VBO) ,. Eryirbeeivad Corf RB@e 36 AP SRR SthbHER) &E“%ﬁamufeﬁprb%f&@t 'g%gct Vel y'

thronbocytop0|e5|s Ieukoctyop0|e5|s and yt hrocyt opoiesi’s,

(Fé‘aﬂbwu@t administRgidenédf | peptiebi d@ﬁvaiidﬁ@)@rﬂmae&%in adnder gone
a hysterectony fol |l owed by chenot herapy She received two 1ntranuscul ar

i nj ect i ons eficyed: | §pscind rattendionr evasnpaidr & changésn imtth¢ Riagelet (RITE) two and
one hal f ngﬁ {g g&oséwg% %No chenot her ap admi ni st ered bet ween
the fi rst gre 665 (R Chepnd cﬁ@n@ébbﬂladﬂﬁBbmala&ural

casei n. 6.d gst  first injectio and 13_ ;days post
second i n j e |%e§ﬁ¢"§f ?&%Pﬁ cé’%%&‘%é? ab"f“&%h’@?@t@és’ j F’éﬁﬂé‘l‘:’é‘fﬂ%’ﬁépﬂs

respectively.

G.T., (Female - patient, Patient I): Paticnt 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 |




WBC conponents, as wel | as increased RBC (Figure 13). E .&Octqhergff4,
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 ntranmuscul ar peptides derived fromnatural casein.by injection; and a .
second 10 days after the.chenotherapy. 78l t hough the bl ood counts from 10

and 16 daysagintweaBaiiid 8! an 404! ha!Rdt Miedtion MRk 9 ThOhbmdapy e sed

hemat ol ogi cal . profil e usuall'y encountered fol | 0w ng enot herapy:- t he nost
si gni fi can(FigiatedB8® of peptides. derived fromnatural 1 COctober 2004 7U -
casein were noted 3 days after the first -injection, prior to the :

chenot her apy (EB§ur €Fasyle BaBen(, Féaticat Pat | PutienPawvaensufBringPafro@nt . was
suffering .from. w despread nmetastatic di ssem nation of a breast carcinom .

first di sedvideaerend mefapiptic diggenpiaation jof@ehreastiearainersh Viest disdavesad in

cecond 25 dapd- ThFEYARIAnARE rifed ¢ Rt dpmhseulehonivcdoa peaeBioong 1 hi <
i od. Bl | adi.cat - St f_PLT . da ft

Phe first Croypiohon RSER Exull h ] HeBanZETBRR o8er e SHE00RE S cVen”

days after thétapsaeanadiiabmaNduddy s fpe}é&i Biddd ﬁts(i'ﬂﬁf&k@a%@ﬁdn nt,

patenlL4): Patient's diagnosis is breast cancer W bone netastaSes. She
recei ved oweshimgemenisfUPlal sewpechyonfief thefirstdgsatuiar, i agda fsigifisatur al
casein 8 d_?%% bef ore_commenci ng chenot herapy, and another, 14 days |ater-

The nost stEasedaRiBeand WBG seicaalayy afeethe secombtreaipicat (Figuwe H3)of \\BC

| evel s foll ow chenot her -ipgduced depression (figure 13). - DM,

(Fenal e pat i en@-’@feﬁ"é‘f@ pallehi,hetinl, 45 PelRty diaEBRTA R BEGASt CAMEST Wi t h

W despr eadyqBi B§hé Tﬁas‘i’%f@ em ' - i thr.ee. intramuscul ar

i nj ections of pept |hi es e?‘i \'?g%aéa#%%e%g@grléﬁﬁ@gééﬂﬁr Q\Jcc%?“ @lgg?\pgyd%é days

bef or e r ecdetived) fiiemhiial aRin 8 8830P&0PE Coftn@icid LRGhH @RS, g’?%nd' nitiated
10, 12 and 14 days follow ng the chienot herapy.treatnent. At P? ugh a

si gni fi cananetherdd daystlater. ntramedsd gigrdfican effeceis deadt sstnfinlthovapig t he
first . S . ; ' ‘ o

return of WBC levels following chemotherapy-induced depression (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
'impmvémcnts are seen in the rapid return of depressed pos't—chemoiherapy
%ralues to normalized écll counts following the sﬁcond series of peptidés
derived fro_m natural casein injections (Figure 13). -

Thus, a‘dmin_jstratiori of peptides derive'(i --fmm natural casein to cancer
patients results in improved ‘hematological profiles, specifically enhanced
erythropoiesis, leukocytopoiesis and thrombocyfbpoiésis, and is capable of
moderating and shortening the duration of chemotherapy-induced d,eprcssioﬁ

of blood components.




series of injections - and prior to the chenotherapy, t helAséebeg @bt i ¢
| 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-enhanced eryt hropoi esi s,

| eukacyt opoi esi | al " hoder at d
Shor tomi not be. aitepdbs HEPAE AP Rub Rl collt sk SRS dcorahocrigpodesin ©
conponents. 1 @h.fﬁ!@ﬁt 208dpithts PRk dFe%Lsgt?rft' Vﬁz‘#o:f;z%gkt‘f}@é%a' ng&g{lgﬁq

stinmul ates thronbocytopoi'esis in transpl-ant recipi wih r

t hr onbocyt operansfusionirenigant thtombedytepeiia with &isoifes of Qé@é’f@%@?@cﬁ% W' th

epi sodes of sl?vere bl'eeding, may . be a life threatening conpli

bone marrow t "aﬁsbf@arﬁlﬂf&ﬁe@mg CQE\@&@&&M yofwbene marradi drag ntatsd, api es are
severe resistant thro cytopenla wer e

_ineffective- (’fé’ &(a
treated with eﬁBﬁ‘f‘P ' t‘PF‘%‘r’rfheﬁ%RlG? awe daeleetive. 1 Twenmdtenpawiitnt ) . 32

year ol d patiggpires Acut e el oi ema.jn npl et e

f eni ssi on, fol I{’%rv?n iﬁ%{sa r}'ﬁrogo yQRspa 3‘%‘{? trca?f?‘tﬂ’é BeRt &{qsd#flv@ﬁeffﬁﬁd

experi enced tnaturhi éRelddr eat eni ng- bl eedi ng epi sodes, involving pul nonary

henorrhage and a | arge obstructive hematoma in the soft palate. At nore

than 114 days pod#-It(Bamsilespariens)} aty) g/kareco tléﬁgrﬁlff&f%aqitdn\(e Qi hIL-3,

rhiL-6, intr venous gamma_gl.obul i n, |nant eryt fir opoi et |
Fol | owi ng twdiysie ﬁﬁﬁiﬁm@r in rceamhﬁntlsmlssndnﬁﬂylmmﬁgtmﬂ@l@gd@g iskeil d‘e[[om

' P%&?%rg?;—etﬂpﬁﬂ Sﬁ ![Eteort ﬁﬁde pots, her ccondition inproved

wad abl e o FEsoRs” wrFRE P, e fefa 1dGr aouveroe omatomany

corpl i .Cﬁ; | onin die S q;@aiet{: ECAE mok 4Vl & d%i’r& 'pOBt transilsioR2 p1Rtidr BELAS""
‘were refractwe to rhIL— 3, rhIL-6, intravenous gamma globulin, and
recombinant erythropoxetm Following two. intra muscular treatments
of 50 pg peptides derived from natural caseiﬁ, divided into three depots,
her condition improved immediately. Along with the rapid retum of normal
platelet counts (Figure 14), her '_di_stal 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 patzent) 30 year old patient suffering | from Acute Myeloid

' Leukemla in a second eomplete remission following autologous stem cell
, tran_splantanon, o CXhlbltlIlg totally resistant platelet counts. and
‘massive gastrointestinal bleeding episodes. He required daily transfusions of
packed cells, had developed hypoalbuminia, and failed to respond to

. extensive therapy WIth rhIL-3 thil -6 a.nd gamma g[obulm -Followmg
two intramuscular treatments each of 50 pg peptides
derived from natural casein in three depots 86 days post tl‘a.[]SﬁISlOIl rapid -
platelet reconstitution (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.

‘ét%@“ﬁﬂ%ﬂﬁgl lifeptha¢astrdng coleedmg( Fi gure



Leukenmia in a second conplete remi ssion fol |l owi ng aut ol ogdé¥teheedP@e] |
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-. Follow ng two
intramuscul ar treatnents, .each of 50 g peptides derived fromnatural
casein-in three iﬁ ots 86 days post t.-rf';msfusi on, rapid - pl.atel.et of '
reconstitution ( 8{"8“6130“ dogr T ANTHRUSEHES huat i on of tHEHPBEdng was
observed. No Jttiberyals tﬁ[ﬁﬂt r LI &da 7andnyt ti eRL .S ently
conpl-etely asy h%igﬁgﬁtg%'t nor mal %?%‘P eﬁe?"lioﬁ'%tlhgllp %cit(%lrabté)rd 3’ 2‘68%?‘?72 -
. Thus, "one caliviedOintd Whrde NBEFIRI S WFfecfive Clnl PABIdST redefBiubAs Safdisted from
natural casein-at 0.7- 1.0 .ng per kg' body weight, divided Into three.
depots was efdomotsi emd idimmaghiog \asseciabedt clinitalngympiaiel at padentntsuffznitg
~dimnishing gssociated clinical synptons in patients suffering from

prol onged, t dEeBiRIgloged. dsanstusion resivanidbyempesntapenia nvith tite-ttneatoniogi ng
bl eedi ng epi Z’?d‘%@ﬂ Pegt [ des derived fromnatural casein decreases
triglyceride Shfang ol esterol in famlial. hyperlipidema: MS. (Fenale

patient): Patienpg, . I cFpl e ) ' ry!

hyper | i pi dem a. Ee tg‘{eg Q?Etgé‘?ﬁg’ n n%n’%ﬁﬁ%g‘%fl%}ée@%%?‘% \k/,)é%[y Pér%‘?ﬁ% &ln"a %?’%r

casein, bl oo@k@mmr§LWamfg&[]@gr@%h%; el evated total cholesterol . (321
es (2 ny :

ng per dl), triglyceri . per dl; normal range 45 - 185 ng per
dl) and' el evat edL8) (Etrahlespaficrit){ Patest isgapd8 yethr obdrfamale avife fahily - 174
der ved fr bhdeat 8F FRSdiBaria: hZloRn katmERic i Papps dgrged. ffom
10! 1B SCT R AL i Spel el OB Bl RSl MR Aol 12,
O T o 2 VB0 g YN 50l ol
treatment w dl) arbeledasd JEbL\ehdlesterol (236.4 mg per di; normal 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 eﬁ'ecﬁve 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



fromnatural casein is effective in rapidly bringing about ¥'&%GaP4 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, HGEB, HCT, MCH and MCHC)
associ ated with extensi ve occult ' bl eegij ng. One' nonth after receiving _
i nt ramuscul an | nJ e tions of 50 g' peptides derived fromnatural casein
|n three. g%%br PPE&I’ItWI B%ﬁeﬁwﬁpﬁlﬁmmlsmgﬁnﬁomaﬂt beedinged- After

t th I I 32 tead of 3.44 M I

HGB IﬁﬂreZseﬁﬁcﬁg%Eﬁﬁiﬁb&ﬁoﬁ% o GFrfes i1 Vah GomoraurAbRasein swem ol | |
Cct ob 200ehp te th t

of occul b egﬁIengmﬁﬁ‘I‘ﬁﬂ"@ﬁW‘IP&ééﬁﬁ ARG oSBT sttt Sithier | ved

from nat ur dlocdessin heamms, capabl e of sti rrul ating erythropoiesis and
. reduci ng anem a.associated with blood loss in humans, It is appreciated

that certain feaII &F é@%l#%ﬁ%@@ﬁﬁ%&awm@pémmwn ovhichtare, flescri bed
th nb di I b ded
ol s 0TS UeBERRL i BT RAMIREL, iRt SOuRTindiSy il be the
i nvention, pW[ﬂBdaﬁPcoIrﬂi'szﬁcﬁlV' Ya §Iﬁ e e eﬁ@e 6812{;%%]%/? a. . single
gralt

embodi ment ; may-al so be-provi ded sepa at eIIﬂ)% Iiljﬁ n. any
subconbi natf’eam:es-ofthc'ﬂﬁrélﬂiéﬁh“ﬂﬁ&lhfé/%lrb%htgaae&?ﬁﬁd% $hé cBa E(F]Bfa

conjunction with specific enbodi ment's t her edf I's evl dent
aIternatlvég%ﬂennnb¢dummmpnﬁwaa&OVber y. aRP & iy Rithl QSe
skilled in é ._art. Accordingly, |t S |ntende to enbrace all such

al ternati v&S mﬂﬁﬁmﬁﬁeatlons and-variations that fall within the spirit and
broad scope of t he appended clainms- Al .publications, patents, patent
applications and sequences identified by an accessi on nunber, nentioned in

int o the. speci fomdEh B ShRenddiF RRCIEER, dbrined i FEonitaned ot o o
publ i cati O@ped@ﬂbe%}nb&&ﬁﬁﬂés aRBldofal {tONs Oyt S AER many alternatives, |
modifications dnd Ya:iaﬁons will be apparent to those skil_led 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_ded
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 applicatien or sequcncé |
was specifically and individually irdicated to be incorporated herein by
reference.. In addition, cifation or identification .of any reference in this
application shall not be construed as an admission that such reference is

available as prior art to the present invention



was specifically and individually indicated to be incor porla{?“é%b%@%? 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 anpunt of a
peptide derived froman N term nus rtion of aSl casein in the

manuf acture of a pharmaceuti cal ngﬁm tion for preventing or treating an
aut oi mune di sease. 2. The use of a t herapeutically effective anmobunt of a
peptide derived froman N termnus portion of aSl casein in the

manuf acture of a pharnaceutical conposition for preventing or treating a
viral diggase. 3. The use of a therapeutically effective amount of a
peptide ‘dertved froman N termnus portion of aSl casein in the

manuf acture of a pharmaceutical conposition for preventing viral
infection. 4. TAe use b&he Hse pka é@fﬂﬁwk{t‘ﬁﬁl|er@Pﬁ‘@:@m0@tMPtld¢ dgriyasbt i de

der i ved frdf R AMtebininS TBRith BOLSH OGhsBh K oCRRAUACLR e PRAGBGINLE of 2

phar maceutl nposition enmat opol esl s. use of a

t her apemmslﬁynédrfpe@{enm artraating eft aatOpmpuneié:sdm ved froman N termnus
portion of aSl casein in the manufacture of a pharmaceutical conposition
for inducing hematopoietic stemcells proliferation.. 6. The use of a

t her apeuti cal | y2ef f ectTh@umﬁaﬁh@ap@tip@b’téff%ﬁ@eamowu of far peptide derivesk mi nus

For i naufiman @Rl srichColRS ARbH, R e ApRIRGIRE =, S mpBRIReL on”"

The use Qﬁnmsﬁibefmmmuenhmg d)rytrmlhgzat\nraleiisament of a peptide derived from an
N termnus portion of aSl casein in the manufacture of a pharnmaceuti cal
conposition for inducing negakaryocytopoiesis. 1 October 2004 75 8. The use
of a therapeuti 8al | y eTheuseé vka dmpapeuticdllyeeffeeitd araouidraf \aegbptitie derived N

term U di?'a ' Rlnte%lnﬁ§ Ipo?t%se' f ab? éa%gmn%nw;ar%%r%fgcture R &a@%%%é‘&tfo%?'

composition for preventing viral infection.

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.



conmposi tion for inducing erythropoiesis. 9. The use of a iKk¥fesedfically
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 pharnaceuti cal corrp?ii tion for inducing

t hronbocyt opoi esis. 11. The use of a therapeutically effective anount of a
pepti de derived froman N term nus portion of aSl casein in the

manuf acture of a pharmaceutical conposition for preventing or treating
thrombocyt openi @ 12. THaGdeSEr QihdRapdiBEARUHCHR htobit §H pdificeBRDEd Of 2
peptide derived froman N term nus portion of aSl casein I'n the

manuf act iere af Natesminugapation ohloSiceageisin ithen mMasufastuss edfitd pharoracentical | ng
ancyto 13 a3 E Cﬂﬁﬁﬁ rapeutically effective anmount of a
Bept%/depﬁgb%gé’ﬁf?rr'@%a t(ra r?iér%%s Borti on 01}/ aSl casein in the

manuf acture of a pharmaceutical conposition for preventing or treating
granul ocyt openi @ 14. (o1 f Lye. of a
peptide ' deri vgd froﬁn@gl'}léés t%ffthrﬁ?a réjésm%%&%hﬁ%f gégqﬂtccggatebéﬁﬁd%%géd
manuf act iiore @f Natgrminusepatinn ofloSic oaedsirt ithen nfanufagtuee enfita pharoraceutaat | ng
hyper | i pj i . therapeutically effective anount of a
pepti de Jc:iseiﬁlggvsgrgn¥$ﬁ'%%n&§]ﬁq§|ﬁiogptr?ﬁﬂ%ggporti on of aSl casein in the

manuf acture of a pharmaceutical conposition for preventing or treating

chol esterem a. Oct obgr 0 . e f a.thera ticall

ef fective am)unio‘of aqg‘eep %déélf %éf?q?e\u/}geegjtlc%&oerﬁé §ﬁ“ﬁ\ﬁ?‘8?%°ﬁ@sf’%§@?i‘%ﬁ“’% aSl
casei n ifrorhhan iatermines upetiof of ofHacaseireit theamanafaenes idf iz phématacpuinaent i ng
or treatin LucqQsuria. . The use of a therapeutically effective anpunt
of a pep?q'%?e&&'é’ﬁ?féﬂéuqr}g(])lﬁpg#oﬁypg?'ﬁf'ﬁ'us portion of aSl casein in the
manuf acture of a pharmaceutical conposition for preventing or treating
di abetes. 18. The use Qf a therapeutically effective apount .of .peptide
derived 17om ahon teriteriee B PRGPFR e BRLE o 2 Renith RS of a

phar macefdbrmcarl 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 preventing or treating AIDS. 19. The use bfocipber 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 amount of a peptide derived froman N term nus
portion of aSl casein in-the manufacture of a pharnmaceutical conposit'ion
for preventing or treating conditions associated with nyel oabl ati ve doses
of chenoradi ot her apy ‘supported by aut@® ogous bone marrow or peri pheral

bl ood stemcell transplantation (ASCT) or allogeneic bone marrow
transplantation (BMI. 21. The .use of any of clains 1-20, wherein said

peptide is a fragnent ri . ' of._aSl casein.. 22.. The use

of any of cl ai m?g'l.- 20, T\ﬂ\gedrs éleog é;%eréép%ggﬁﬂggewfgﬂg %’9?1‘?%@? A PeRlgpideived s The

use of arffprb@ncNaterings ortioghet abh caseit ipethei thantfastuse $EquUpharmacagticabt

~forth i N BRp g{io%gp}ége[.\‘@ orjtie%i n guu%‘é@iger 2004 77 24. A -pharnaceuti cal
iti 19or or tre ’

conposi tion preventi n I'ng" an” aut oi mmune di sease, the
pharmaceutical conposition conprising, as an active ingredient, a peptide

derived from an term t f. .n n phar.maceutical |y
accept abl e carr i@'r. _2%%&83’[?5‘;9&%5‘“ ati czial* e@%ﬁg"&ﬂ"ﬁ{ﬁ O?Srpep? 'ggéﬁw or
treati ngfremyianaN teanipusipeortionhef pHhraseiouini thal meoufpcisid bba plamracsitiegl as an
active i RgkBHL » EQ.E# ' oman -Ntermnus portion of aS 1
casein a%g E ﬁﬁgﬁfﬁéggﬂgl C |¥3’e%§@ée§%%g%ﬁfee' carrier :26. A pharnmaceuti cal
conposition for preventing viral infection, the pharnmaceutical conposition

conpri si ng, - as acti Lagr.edi - i ri froman. N termnus
portion of ocS 9'cas_ei xﬁ%r‘fggéﬁ%h@rga 8euﬁ%§ﬂ§?}g’8a&{¥°§&f 3@?’@%’@9? dgpved, 7 A
phar maceffemcan Ndapaisus ipordiohoef 0fitisiseig inctivat mpoifestiie, of hepharmaceutical
pi “iar rragg,“bbgﬁgd., ﬁpg&g@},ﬁ' %}@gf(ﬁihﬁjg\g, as an active. ingredient, a

from t )

pepti'de derive an ermnus portion of aS 1 casein and -a
pharmaceutical ly

18. 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 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. '



acceptable carrier. 2 8- A pharmaceutical conposition forlﬁﬁﬂﬁ@F%EP4
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 pharmaceutical conposition for inducing hematopoietic stem’
cells Proliferation and. 'differentiation, the pharmaceutical conposition
conprising, as an active ingredient, a-pepti-de derived froman. N ternmnus
portion of US| casein and a pharnmaceutically acceptable carrier_ 3.0 .. A
phar maceut. cal .. conposition for inducing negakaryocytopoiesis, the

phar maceut i cal composition conprising, as an active ingredient, a peptide

derived froman.N ter m'.ﬂus ort. og of .aS.,1 casein and a pharnmaceutically
acceptabl e carrfdér. &P WB%“%‘E@ GOPPRLSL O TPt ornlediing an
eryt hr opoi §shfmmiud JTBGEUL L conprising .as an _active
“ingredient, a pept |%de eri vgdbhgﬁ%%%ani R] tégklr?#bﬁﬁtggggoﬁrpg ST 28 2Basein
and a phars@beUnifalitot a PRt ablifed filohh %Nt&ﬂﬂﬁﬁgﬁﬁfdﬁl CQaRgsi tion
for inducing | eu.<ocy%%t’po?e§i§s, t he pharnaceuti ca orrpos#'flagrll%corrpri si ng,
as an.act i ar a phasnacntically pegepitalde cdaiérved from an N termnus portion of
aS 1 casein and a pharnmaceutically acceptable carrier. 3 3-. A
pharmaceutical conposition - for inducing thronbocytopoiesis, the

phar maceuti cal ~conposition conpr ising, as.aa active ingredient, a pepf I de
derived from a2 t ef'rPbaiagshiical cogrposiiiqn krqueventieg or iigatingacemli cal | y

accept abl egicatde! fie p&an%cefcggﬁéalzc%%posiﬁon comprising, as an active ingredient,

~ a peptide derived from an N terminus portion of aS1 casein and a

. pharmaceutically acceptable carrier.

. -26. A pharmaceutical composition for préveuﬁng viral infection,
ﬂié pharmaceutical composition comprising, as an active ingredient, a peptide
derived from an N terminus portion of aS1 casein and a pharmaceutically

. apceptable 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.



79 3 4 . A pharmaceutical conposition for preventing - orthCé%b[eFﬂBM

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 | casel n and a phar macewsi cal | y acceptable carrier. 3 6 . -
A pharmaceuti cal osition for preventing or.treating granul ocytopenia,
t he phar rraceutliftal cummrmm;msﬁg)nﬁ&mmaﬁgh\éﬁmtéﬁtﬁéﬁékﬁ?ﬁ a
peptide deriyved. f an N termnus gortlon of aS 1 casein ‘and

phar rraceutciepﬁ é@é@b‘?‘?ﬁbﬁ%ﬂ cdifferentiation,3 the phynsaventiealt I(ﬁﬁlpdbﬂii@i)SI tion

for preven at i i dem a, the pharmaceutical conposition

conpri si ng, gs alng’-1 aé‘? %9 cqﬁ’ﬁgﬁ”&‘?i‘ﬁ?g aaP@b‘iff derwed ifama g0 dhiexmintis er ni nus

_ portion ofyopfoh | g {] aII eptable carrier. 3R A
phar naceuti cal 8%?7%315 a[?%r% %@%‘ﬁ?ﬁﬁ Fﬁ@m"é'hol esterem a, the

phar maceuti cal .conposi t | on conprising, as an active ingredient, a

pepti de. deri.ved froman N term nus portion of ccSl casei n and a

phar maceut i.cal30. acchpt abpbagaidoutical CCtodagsosa@ilft 80 chutical
conposi tion f@ preventing or treating 1 | gl ucosuri a, {he phar maceut i cal

conposi ti &F GRpicds, the pharmeceutivgl avingpsition ORipriktng a5 iaed from
an N term orti.on of aS | casein and a _pharmaceutically -acceptable.
carrier 4% &fﬂ ¢Riide inNdpﬂplmqmmogoﬁraSlrmbhﬂg

di abet es al co Si tlon conprising, as an-active

i ngr edi enlz:lﬁa‘%l peﬁ | 'g&%a&& °N termnus portion of aS | casein

and a pharndceutically acceptable Car rier.

'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.



41. A pharmaceutical conposition for preventing or treati Addeer 3004 ¢ he
phar maceuti cal conposition conprising, as an active ingredient, a peptide
derived froman N term nus portion of aSl casein and a pharmaceutically
acceptable carrier. 42.. A pharmaceutical .conposition for preventing or
treating- infection by HV, the pharmaceutical conposition conprising, as
an active ingredient, a peptide derived froman N term nus portion of aS |
caseia and a .pharnmaceutically acceptggle carrier :4 3. - A pharmaceuti cal
conposition for preventing or treating conditjons associated . with

nyel oabl ative doses qf chenpradj otherapy . supported by autol ogous_bone
marrow or peri piier al fpl BRAaMAcewica| composiinn Her apréyentingaseT reating

i | Cgy. t | ant at i.on, (BMI) .. .t h har, tical .
comost 11 PaRRoRTiobRe, 16 PRadniboh, {oaberbn comaingess derastise 11 om an

N tern nus;, ol i phay maceut.i caldl accept abl e
“carrier. 1 géﬁgﬁa%gzﬁg}iew%ﬁp@%ﬂ L"é{l’?t“?@ 8%&5(%?1( F%?‘F“fﬁ? &ny of
cl ai s 24-'19133'1111%@{1 | | higferi S @ fragnent derived by fragnmentation
of aSl1 casein. 45.6%%]1?%?%%%“(:611, conposition for any of clains 2443,
wherein said peptide is a synthetic peptide. 46. The pharnmaceuti cal
conposition for any of clains 24-43, wherein said peptide has a sequence
as -set forth iB@Sene & PE@radentdial toffhosititn Aopupiéventinge pir d:ﬁedﬁiaﬁi ng an
am no acid sequence selected fromthe group consisting .of SEQ 1D KOs1-19.
48. A.phar e, Sagnphnarmageutical peompagition popmprisingyeps | ate 4vdiveng an
am no. aci d. seguence selected, fromthe oup, ¢ NGs;.1.19 and a . _

phar naceut ‘W&é&&p@mt@rwflr R an Ndenmipys postion of opebheasein aadaved from

an N ter m%ﬁ%ﬁn&gg iz ) casein for the preparation of a nedi canent
for treati'ng a o%@lf;%%ﬁgbéﬁ%d stem cells prior to donation and

I npl antati on of the donated blood stemcells in a

36.. A pharinaceutical composition for prcvénting or treating
gréﬁulocytﬂpcnia, the pharmaceuticai 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 «S1 casein and a

pharmaceutically acceptable carrier.

L_._h_ 38. A phammaceutical composition for preventing or treating
cholesteremia, the pharmaceutical .composition comprising, as an acﬁt'fe
ingredient, a pepﬁdc,dét’i:ved from an N terminus postion of aS1 ¢asein and a
pharmaceutically acceptable carrier.



nyel oabl ated reci pi ent subject in need of stem cell transﬂ)l%?bfff?%'jf 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 myel oabl ated recipient. 51. The use of a
peptide derived froman N term nus portion of aS | casein in the _
manuf acture of a nedi canent for treati,ng donated bl ood stemcells prior to
transplantation into a recipient. 1 OCtober 2004 82 52. The use of a

casei ci din peptide géep ration derived fromnatural casein for preparing
donat ed bl ood. &t em c@! Pharpaceufigak omposition for Pprewpaiinghpnt tigatingi pi ent

i or - i nplsanty he .d . bl ood 'ls in .th | pi . ' 53.
e use or Mol Ol PHRERAr iR cRamRoFEion] SroRSiPRor#h abbr 60V asel
f par:i l. ' | | cabl d -
roci pi ont BEAioA pShREG B8l i o BT ANChbRDA fr ERDReBRRE S 54

The use Ofpmﬁﬁﬂwgeﬁ%ﬁgw&par ation derived fromnatural casein
55

for the preparation o i'canent for preventing or treating an

aut oi nmune di sease. The use ‘of a caseicidin peptide preparation
derived fromnatural "casein for the preparation of a nedi canent for
preveriting or 4g,eatiAg phamhacsuticdl seasposifion The pievedfiing ofSaieatiflyn

pepti de pr"'((ﬁgar ation derived fromnatural casein for the preparation of a
medi camentdinbetes,tbe phammareutical compesition somprising, Asanadive ingredisat.ci di n
peptide preparatjon derived fromnpatural casein for the preparation of a
medi carment® fRfPY daﬁ‘ﬁ@d REk oMb stesmimps pprdonsel oSk sasaincandnapept i de

preparatiaq i fromnatural .casein for the preparation of a

medi camnt&%ﬁ{%cﬁmg”ﬁﬁﬁﬁg #i:c stem cells proliferation. 1 October
2004 83 :59. The use of a caseicidin peptide preparation derived from
natural casein for_the preparation of a nedi canent for inducing

hemat opoi eti cagtem A pharmaceutical composition for preventing or treating AIDS,
- th§ pharmaceutical composition compﬁsing,' as an active ingredient, a peptide
. derived from an N terminus portion of aS1 casein 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.



cells proliferation and differentiation. 6 0 . The use of l&dehsE2ed4i n
peptide preparation derived fromnatural casein for the preparation of a
medi canment for induci ng negakaryocytopoiesis. .61. The use of a caseicidin
peptide preparation derived fromnatural casein for the preparation of a
medi cament for inducing erythropoiesis. 62. The use of a caseicidin peptide
preparation derived fromnatural casein for the preparation of a

medi canent for inducing | eukocytopoi e8ts. 63. The use of a caseicidin
peptide preparation derived fromnatural casein for the preparation of a
medi cament for inducing thronbocytopoiesis. 64. The use of a caseicidin
peptide preparation derived fromnatural casein for the preparation of a

medi canent for prwemrh@ h&dce he .use . of a
casei ci dig, H&’? e %_gﬁzat i on g?ral' d\E/tg“dp ééﬁ%?‘nqﬁgw m@gs?g'% WE‘P@%@ id
pr epar at ifoh 'ﬁ%‘ﬁﬁ' m&oﬂrﬂjjﬂ&ﬂ Oawatl ng pancytopenia. 16 6

The use of a caseicidin pept | de preparation derived fromnatural casein

~for the preparat | of, a i cament for preventing or treating
gr anul ocyt openi a. ‘&'2 {-h pgg@‘ﬁf@é“‘é\‘ campasitior ifer ranyept cldimsp Répi3; aiticndin

deri ved fsamipapadeli‘seeisynmepe fig, the preparation -of a nmedicanent for
preventing or treating hyperl | pidem a. 1 COctober 2004 84 68- The use of a
caseicidin peptide preparation derived fromnatural casein for the

e use. o vl cLin pept Lo o orosan e o TR lafifs 2 s, fharei i

The use I cidin tide preparatio
for the g %par b o b %P‘Pé%‘? é%fﬂb'ﬁton?(?fsﬁﬁb'%ﬂﬁn@-‘lér . treating

gl ucosuria. 70, The' use of a caseicidin peptide preparation derived from
natural casein for the preparation-of a medicanent for prevent.ing or

treating di abeyes. TA. 5319@ m . din.. ti reparati.on derived
from Ina'? ur 1’3.| 493 A pﬁﬁﬁdds de qndla&lﬁgpa&%esgq“&cﬂ sellec Y
from the group GOHSISﬁIlg of SEQ ID NO=:1-19. ' '

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.



casein for the preparation. of a nedi canent for preventinbcg$ﬁF?%%9%ng
AIDS. . 7 2 . The use of a caseicidin peptide preparation derived from
natural casein for the preparation of a nmedicanment 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 a83ociated with nyeloablative doses of
chenor adi ot herapy supported by autol ogous bone nmarrow or peripheral bl ood
stemcell transplantation (ASCT) or allogeneic bone marrow transpl antation
(BMI). 7 4. The use of a caseicidin peptide preparation derived from
natural .casel n The vso@fpy easicidingieptide profpaakaindativédfroanhameding

col oni zati on -of donated blood stemcells in a nyel oabl ated recipient 7 5 ..
' The useassin afarapesparigign dpapted dblqede stomat calls dor i wanbplantationatior al  casein
for the preparation _of a nedi cament for_ enhanci col oni zat i on_ of bl ood

st em cemysloablated yeqipicnt prier to sRplIntAg the d@@@é@?ﬂ%ﬁﬂ@ﬂe‘aﬁ[ﬁ@n thenet hod of
preparing.donated blood stemcells for transplantation in a myel oabl at ed
recipie }p%ﬂ@ met hod conprising treating said donated bl ood stem cells
with a caseicidin peptide preparation derived fromnatural casein prior to
I npl anting the donated blood stemcells in the recipient. 77, A nethod of

preparing blopd strggngelora é&éiciﬁﬁ%@ﬁﬁ@%r@i&ﬁﬁdx{‘d@ivé&’ﬁbﬁﬁﬁéﬁ}ﬁd

reci pient, the method conprising treating said blood stemcells with a
casei ci daseipept iptepapingpbloatli stomdeclis/ ok traasplastation|incaseyologhblated t o
i'nplanting the blood stemcells in the recipient, 1 Cctober 2004 WO

01/ 642 3tecipienEpypr toligiplaytingithe blaydisemegells m theaeompientASEl N DERI VED PEPTI DES
AND USES THEREOF | N THERAPY <130> 01/21676 <150> IL 134, 830

54.  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.



<151> 2000-03-01 <160> 19 <170> Patent|n version 3.0 <21:LOctober2404 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 His Gn
1.5 <210> 3  <211> 10 <212> PRT <213> Artificial <220> <223> synthetic
peptide <400> 3 Arg Pro Lys His Pro Ilesl:fys Hs Gn Gay 1 .5 .10 <210> 4
<211>. ii .y . 3 .
. . 59. The use of a caseicidin peptide preparation derived from natural
casein for the preparation of a medicament for inducing hematopoietic stem

cells proliferation and differentiation.

60. The use of a caseicidin peptide preparation derived from natural

casein for the preparation of a medicament for inducing megakaryocytopoiesis.

61. The use of a caseicidin peptide preparation derived from natural

casein for the preparation of a medicament for inducing erythropoiesis.

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 prepa:atlou derived from natural
casein for the preparatlon of a medicament for preventing or treating

pancytopenia.

. The use of a caseicidin peptide prepdfaﬁon 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.



<212>
<220>'
Ay Len

" PRT PCTI111AI/00198 1 October 2004 WD 01164234 <213Dckpher 2004 g
<223> synthetic peptide <400> 4 Arg Pro Lys His Pro lie Lys Hs dn
15 10 <210> 5 <211> 12 <212> PRT <213> Artificial <220>

2

<223>

synthetic peptide <400> 5 Arg Pro Lys Hi's Pro Ile Lys Hs @n Ay Len Pro
Il 5 10 <210> 6 <211> 13 <212> PRT < &3> Artificial <220> <223>

synt hetic peptide <400> 6 Arg.Pro Lys

An 15 10 <210> 7 <211> 14 <212> PRT

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

aufologous bone marrow or peripheral blood stem cell transplantation (ASCT)
or allogeneic bone marrow transplantation (BMT). |

.74.  The use of a cascicidin peptide preparation derived from natural

ccasein 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.

i's Prolle Lys HHs Gn Gy Leu Pro



<213> Artificial <220> <223> synthetic. peptide <400> Ar§BiPerg44s pro
lle Lys Hs An dy Len Pro Gn Gn 1 5 10 <210> 8 <211> 15 <212> PRT
<213> Artificial PMELO1l/04198 <220> <223> synthetic peptide 1 Cctober 2004
WO 01/ 64234 <400> 8 3 Arg Pro Lys H 83Pro Ile Lys HHs Gn @y Leu Pro @n
Gn Val 15 10 15 <210> 9 <211> 16 <212> PRT <213> Artificial <220>
<223> synt heti c7pept |Mme&1¢6®£pf¢pmtg; danetetl pioodi stenPeadlsi foetransplapfadordon Gy Len

ZE ? | fGI QI g Ya \t@;eloableaped ['GCIp[CI:lILO the metfio ?:or:!ignségz :lé;tm]gsald Goitated Blood St

cells 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.



<220> <223> synthetic peptide <400> 10 Axg Pro Lys H's PAAWORer20@4 s Gn
@y Len Pro @dn Gn Val Len 1 5 10 15 Asn <210> 11 <211> 18 <212> PRT
<213> Arti_‘rfv'bclgﬂ'ﬂ’%l4 <220> <223> synthetic peptide <400> 11 A . xg ProLys -His
Pro lle Lys H's el Gy Len Pro dn Gn Val Leu 1 5 10 15F P012910> 12
<211> 19 <21.2>. PRT <213> Artificial PCT/L01/00198 <220> <223> synthetic
peptide 1 Cctober 2004 WO 01/ 64234 PCT/ 11 0;/00198 4 <400> 12 Arg Pro Lys
Hs Prolie Lys Hs Gn Ay Leu Pro Gn GQu Val Leu 1 5 10 15 Asn G u Asa
<210> 13 <211> 20 -1 . -

SEQUENCE LISTING
<110> Sidelman, Zvi

<120> CASEIN DERIVED PEPTIDES AND USES THEREOF IN THERAPY
<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



<212> PRT <213> Artificial <220> <223> synthetic peptidé Quges298t Arg Pro
Lys Hs Prolle Lys Hs An Ay Leu. Pro Gn Qu Val Leu 1 5 10 15 . Asa
Au Asn L 10> 14 <211> 21 <212> PRT <213> Artificial, <220>
<223> syn%?ﬁ%zr%ptlde <400> 14 Arg Pro Lys His Pro lle Lfgﬂlé’ 88 q y
Leu Pro Ga dQu Val Len | 5 10 15 Asn' G u Asn Lea Len 20 <210> 15
<211> 22 <212> PRT <213> Artificial 2220> <223> synt heti c peptide <400>
15 Arg Pro £33> Htifeigi|ie Lys His Gn Ay Len Pro A n Gn VaI Leu 1 5 10
15 Asn G n Asa Len Len Arg 20 1 Cctober 2004 _

<z20>"
<223> synthetic peptide

<400> ¢

Arg Pro Lys His Pro Ile Lys His GIn Glf 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



WO 01, 64234 <210> 16 <211> 23 <212> PRT <223> Artifici dl0%okep2684 ' <223>
synthetic peptide <400> 16 Arg Pro Lys H's Pro Ile Lys Hs Gn @y Len Pro
G n Au %k’%lf‘ﬁ& 5 10 15 Asa G n Asa Leu Leu Arg Phe 20 _<210> 17 <211>

<212> 3> Artificial <220> <223> synthetic pepfFddLAUWas 17 Arg
Pro Lys Hs Prolle Lys Hs GA@n Gay Leu Pro Gdn Gn Val Len 1 5 1Q 15 Asn
Glu Asa Leu Leu Arg Phe Phe 20 <210> B8 <211> 25 <212> PRT <213>
Artificial 2290>% <223> synt hetic peptide <400> 18 Arg. Pro Lys Hs Pro lle
Lys His in grgy Leu Pro Gn GQu teal Leu

Pro Lys His Pro Ile Lys His Gln Gly Leu Pro Gln Glu Val
5 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



15 10 15 Asa G n Are Lieu Leu Arg Phe. Phe.val 20 25 <21$:Octaper 2084 > 26
<212> PRT <213> Artificial <220> <223> synthetic peptide PCTI UM 00198
<400> 19 6@& her 2004 WD 01164234 PCT/1101/00198 6 Arg Pro Lys His Pro
e Lys H O824y Len Pro Gn Gn Val Leu 15 10 15 Pi s@CHMONEH8eu Leu

Arg Phe The Val Ala 20 25
4

<4006> 12

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 October 2004

WO 01/64234 PCT/TLO1/00198

<210> 16

<211> - 23 - . -
<212> PRT _ I
<213> Artificial

<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
1 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



