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and function of the iFPAGHE Sy&ERcth&R iHeBRIIBER S detendst ; U rgdfit Earicer and

chropicaly,{Rfgsteskralls 10 hoysoiatisaurils resnanaiblafor selestad:tansiarpaion.ofargcursor cells
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lymphocye kmetestss iNpe dhye dpiceid ToNs? Gnd / Subpressor (cytotoxic) (CD8+) T-lymphocytes

(1-3). Having beg releasesl it the ,bloadsueamy ntesinaband RernheraLisseg e fymphooytes

are characterized 5 by well-defined antigens or activation markers on their surface. Their activities are

extra-thyPeiccTih&ehdande iditdifferhetidypdavesmehd iyymosiamed mendhvéisidmmanalrow. There is
a direct an itive correlation betwee 0-function, o t li roduction of
colony-stlln n%% |(r)1%sfa%l%(§r§n(¥?g W@Zgﬁgﬂ%{)@%ﬁé%%%ﬁﬁﬁ% :k%éj?%io?é& |8nE 1gases where
there is iMbufficien{IHRUCH06%T EFHuwer therapmitidublishers.

These publications will be referred to in the text below by indicating their

number from the above list within brackets.

BACKGROUND OF THE INVENTION

Currently, many biological response modifiers (BRM) have been identified.

5  Examples include interleukins and cytokines. The thymus also plays an important
role in the overall immunomodulation. One could say that the thymus is the brain
of the immune system. The thymus is considered to have a key function in the
development and function of the immune systema and the biological defense
mechanisms against cancer and chronically infected cells.

0 Thymic tissue is responsible for selected tramsformation of precursor cells
into different T-cells: ie., helper (CD4+) T-lymphocyies, which aid in the
differentiation of other lymphocytes; killer cells (INK cells); cytotoxic cells; and
suppressor {cytotoxic) (CD8+) T-lymphocytes (1-3). Having been released into the
bloodstream, intestinal and peripheral tissues, the Lymphocytes are characterized

5 by well-defined antigens or activation markers on their surface. Their activities are
extra~thymic.

There is a delicate interaction between the thymus and the active bone
marrow. There is a direct and positive correlation between hypo-function of the

thymus and the decline of production of colomy-stimulating factors (CSEF).



application of thymus peptides can be helpful. Chronic hepatitis B (CHB), HIV, chronic hepatitis C
(CHC) and malaria are chronic diseases from which tens of million of people currently suffer without i
any cure. The cellul ch of immunity is responsible for vigilance against these_chronic viruses,
fungi, yeast, gvr%jiglg(’?és%l |cé1infections as well as agginst neoplasms and thg%f}}%‘}?ﬁﬁg%}%gmg_
Thymus extracts have been used clinically in a variety of ways involving some of these conditions.

They hatghesfotisdd @rallyehsashpiedtabiestiiyidheprseives and (S biratianapithiather
therapeutics.,Th%mus extracts have been used to r?aat severe and chronic allergies involving the

respiratdRECAARR SRR US SIFREGRSRALPS § nd chronic infectious diseases. The extracts
have also been sheyidnepdtee PPSESURYICRTWIeRHOS arghaaareasethrTamaaabsaemotherapy

and radiation, and have also been used as adjuncts to mainstream therapy for treatment of neoplasm.

All of 5 tREsE BRIt rrelER hdchdgrsueEBEHAR WieHpia FeEeHHE S HEH WEWE. In a
randpmized stydy irrRAtEN{FMIt, DAGNANLMBIARYMR, YPHIRIPRPYIES fAURRYE anincteased

tumor-free period, a longer survival time and increased quality of life (4). In another randomized study
in intermi®gkste chrrnikighrgrasie ogiHydekinsngntiess padentouersregtbdivitsamanus peptides

n B AN TN TR etmieNs ol s e gy vellon

ate than those patients w d not receive thymus
peptidesitby maifipthe verdo nivalirsgusiyrie pedtidets uroeslgomg cdloegclalvsulgery sémived that the

patients whg received thymus peptides in addition to Cefotetan did significantl tter jn > lowering
the rate 8?%&50@5}%5& g%sgysgg%%eﬁd u pe?lrgéfgﬁ?r{]g%ry%rrlé?ct lllrlﬁjfecctc|)chﬁsés’,(i’f’é’){.1 © réllxﬁ1 om?glé% study

performetidrapemir il atvoacescl ¢ast danpensed cuntentesktrat thedwbmeicodiiergesived thymus
peptides.in addijtion to their ,chemotherapy rt(as%i,men tolerated the chemotherag%laignificantly better and

had a retiedyaetie JSSBRALYinfacticne ¢R8). &R MRtith HReSTBEMR ARdndRdtSHSHSrs that
thymus papiicigs caaReNsedTi erhabeingPORSR e Haskianand piotepling dhe-patient against

myelo infections and decrease the damage of chemotherapy and radiation, and have also
been used as adjuncts to mainstream therapy for treatment of neoplasm. All of

5 these conditions have been treated successfully with thiymus extracts from bovine.

In a randomized study in patients with malignant melanoma, thymus

peptides caused an increased tumor-free period, a longer survival time and
increased quality of life (4). In anotherlrandomized stady in intermediate- and
high-grade non-Hodgkins Iymphoma, patients were treated with thymus peptides

) in addition to standard chemotherapy. The treated patients tolerated thymus
peptides quite well and had a significantly higher complete response rate than

those patients who did not receive thymus peptides 5). In a further randomized

study in patients undergoing colorectal surgery showed that the patients who

received thymus peptides in addition to Cefotetan did significantly better in

p"al

lowering the rate of abdominal abscesses and upper respiratory tract infections (6).
A randomized study performed m women with advanced breast cancer
documented that the women who received thymus peptides in addition to their
chemotherapy regimen tolerated the chemotherapy significantly better and had a
reduced rate of secondary infections (7,8).

) In line with the above findings, its appears that thymus peptides can be used

for enhancing bone marrow function and protecting the patient against myelo-



WO 2006/046239 PCTQL2005/001113 4 suppression of standard chemotherapy; for supporting bone
marrow recovery after radiation and chemotherapy; for preventing secondary infections due to
inununosuppression caused by standard chemotherapy and surgical interyentions;_ for increasing the
complete an §a2r?%6(8r‘gszagonse rate to anticancer therapies; and 5 for imp?o%ﬁ%z fraﬁ?) 1%)1cf”yte function
and biological defense mechanisms. The immune system is composed of many different cells,
includingshsphessicelsidiidgtlchatnthbapridor cuihrsediffémn nelismartesoPegmatore T-cells
originate in the bone marrow and later on ntgve to the thymus. Diff renté);g#ocesses ake place in the
ur

thymus thHat #8898 Mo SHFREBF G atur T SEAYSRiiY $5°8 SR Sefides that

control thenPmbe:EeaNes - chiscl-69lIs aaiheckividerkintg e austirdravpsverdonk; helper cells,
T-cytotoxic cells, T-memory cells and T-regulatory cells. Each subset has its own function during the

immune TespBAERASTHE SaCsERIylp S BIPBRARh SRS RSB R ABRHSAPSAT JasTeRiRssélitd on their

memprangs. o5 eXaAIem BINRIDRY RIS Breasb BRSP4 antess:endhieihRmembrane, while
T-cytotoxic cells present'thé CD8 antigen on their membrane. CD4+ T-cell pla% a regulatory and are

believed to be linkee isipuripliErignz ¥ ¢omBRased of Haaayistiiesest ealtui Tegelistory T-cells
was initiadly gested by the orset of autal ' Ly i t 1 day 3 of
o, Theo e T B e ol Sy dooehe vely
express lbrREradphm (A B6ewhichoap pedisiatenmiles e pe rtpeetlyyafies. diitiermy sitdogisatly generated
CD4+CD25+ cells inhibit a wide ran f autoimmune, and inflammatory disarders..e.g..colitis. Despite
numeroueSH R HE #'gc i g%%v%ﬁ:%%&é%%gg&@%eﬂg%%ﬁé{ﬁ%ﬁ@gL?%t%otr(?/ “ﬁ%ction is
unclear. Sesietstndifs/ havasspeiithahiegolaticinhs imvivors sispenseariiba Thegbirocaiction of
suppressiv_e'%%okjnes suché?s IL-10 and TGF-jf a%d cell-surface molecules uc& as CTLA-4. In vivo
studies hAPBISRBIRIG Y B8l SHOPREQURRe Bfect IEHBEREM el By RIS EX Butr AT BY cell contact.

CD8+ T-celishave rernipRereddosbe aasentgdimadvistowievRAktion during the immune

response. These sub-groups are characterized by the different antigens presented

on their membranes. For example, T-helper cells present the CD4 antigen on their
5 membrane, while T-cytotoxic cells present the CD8 antigen on their membrane.
CD4+ T-cell play a regulatory and are believed to be linked to peripheral
self tolerance. The existence of thymus-derived regulatory T-cells was initially
suggested by the onset of autoimmune diseases in mice after thymectomy on day 3
of life. These disorders were found to be due to loss of peripheral CD4+ T-cells
0 that constitutively express IL-2R alpha (CD25), which appears late in the
periphery afier birth. Physiologically generated CD4-+CD25+ cells inhibit a wide
range of autoimmune and inflammatory disorders, e.g. colitis.
Despite numerous studies, the mechanism by which CD4+CD25+ T-cells
exert their regulatory function is unclear. Some studies have shown that regulation
5  in vivo is dependent on the production of suppressive cytokines such as IL-10 and
TGF-B and celi-surface molecules such as CTLA-4-. In vivo studies have shown
that thé suppressive effect is not mediated by cytokines but rather by cell contaci.
CD8+ T-cells have been reported to be essential in vive to prevent
experimental autoimmune encephalomyelitis and to participate in oral tolerance.
0 Regulatory CD8+CD28- T-cells can be generated and expanded in vifro by

mueltiple rounds of stimulations by allogenic APC's but it is not known whether



experimental autoimmune encephalomyelitis and to participate in oral tolerance. 0 Regulatory
CD8+CD28- T-cells can be generated and expanded in vitro by multiple rounds of stimulations by

allogenic APC! t it is.not known whether WO 2006/046239 PCT/IL200 [;ﬁl;]] '§ population
exists in vivo‘%ﬁ ?@V‘\/)Sé%g%/ revealed a new regulatpry population of CD8+§J gg S Wﬁ?@{;{'}so

constitutively expresses CD25 and which possesses very similar characteristics to CD4+CD25+ cells.

These cefisipiaspiaad dh4Qidtoxp3nanh GELAHdNtinfalbitGDRE Tegalhtbmepppnieitm ariti-CD3
stimulation through cell contacts with efficiency similar to 4+CD§5+. It,is believed that these 2

subpopul&tiehd SeHsIwhEgs AlepeRnsUE B ERBIES batiipak iﬁvmgl}éogoﬁfﬁ%g%soY?We immune

response g SlMMARY Q- E(NYBNIE@ND- IEdg1@n object of the invention to provide a
tissue-specific protein from the human thymus. Using PCR, human cDNA Ijbr@%zio a Zﬁ-year-old
woman from 16 Bﬁﬁé?e‘?ﬁ“c%ﬁ[@ﬁ?&&t@eﬁ%’ﬂpém&@c@)m‘?’m‘fq"’c}@fmﬁéﬁh rthyHitls was

identfied . The Reptge,eRqepadstviaiNA-asibeen ammae:d ki Bradibresnsimmeuse and rat

EST banks were screened and no similarity of the cDNA of T101 to any known gene was found.
Similar re€ii4-weld bbtained with protein and total genomic DNA banks. The eDNA and the

corresponding aTEi)n ebcé%e%%ugﬁgte é{d% ﬁr;c%v%b%?%#g&g%ngog)p_r@gmﬂs@gg$@j§§§l+Tglﬁdpeptide

encoded by the éDNA is 84 amino acli ng and includes a 0 signal peptide of 33 amino acids on its
N-terminaCERHESER Fig phititipaeDi hesegubtion (SR iDuNGreneapo&mino acid sequence (SEQ.
ID. NO: 2) of T101 are as follows: atgatggcactcagaagccaggggctcatgttaccccaga :5

gctgcccacaactggctttcctcaccataagtgecttgge  agcagtgtctttttcagctctgcatctctggcettagtggg
SUMMARY OF THE INVE?@I'IO%I

0 It is an object of the invention to provide a tissue-specific protein from the
human thymus.

Using PCR, human ¢DNA libraries of a 20-year-old woman from 16
different tissues were screened and a ¢cDNA unique for the human thymus was
identified. The peptide encoded by the cDNA has been named 7701. The human,

5 mouse and rat EST banks were screened and no siznilarity of the cDNA of T101 to
any known gene was found. Similar resulis were obtained with protein and total
genomic DNA banks. The ¢cDNA and the corresponding amino acid sequence are
novel sequences, not previously described.

The peptide encoded by the cDNA is 84 amino acids long and includes a

0  signal peptide of 33 amino acids on its N-termimal end (see Fig. 1). The cDNA
sequence (SEQ. ID. NO: 1) and amino acid sequence (SEQ. ID. NO: 2) of T101

are as foliows:

atgatggcactoagaageccaggggetocatgttaccecaga
S gctgcccacaacéggctttcctcaccc: taagtgcottgge
agcagtgtetttttcagetetgeatetetggettagtgag
gagccagtecagagetectggaacaaaggacatgagatcea
aatcegatteccaagegagtgagtgacaageagetaattte
caaagetgtgtggtggacattttttettecttcaacocte

0 tgggagagaaaatga (SEQ.ID.NO: 1)



gagecagtccagagctctggaacaaaggacatgagatcca aatccgattccaagcgagtgagtgacaagcagctaatttc
caaagctgtgtggtggacattttttcttccttcaaccctc 0 tgggagagaaaatga (SEQ. ID. NO: 1) WO 2006/046239
PCT/1L2005/001113 6 ZAMALRSQGLMLPQSCPQLAFLTLSALAAVSFSA »—ﬁl}g\[vgse
EPVQSSGTREMREKEBEKRYSDKQLISKAVWWIFFLPSTL WERK (SEEIF. BN E provided by
the present invention are thus a nucleic acid molecule of SEQ. ID- NO: 1 and a peptide of SEQ. ID.
NO: 2. A polypeptide of SEQ. ID. NO: 2 will be referred to herein as the “full TIO1 peptide ". The full

T101 peptide also includes a 33-aming acid signal sequence. Thus,. 0 the Invention also provides a
peptide comprisin@mgﬁmmﬂlﬁ%&mmﬁ%ﬁ%ﬁ&g%ég peptide, consisting of
the following sequense¢SERTHIMIEQR4AN SKRVSDROLISKAVWWTFFLPSTL
LHLWLSGEPVQSSGTKDMRSKSDSKRVSDS{QLISKAVWWT 5 FFLPSTLWERK (SEQ. ID. NO: 4)

The T101 peptide HERE deVdid 8Pt Qighal sequence (SEQ. ID. NO: 4) will be referred to herein as
the "J'1 01 peptide ". Also provided by the invention is a nucleic acid molecule comprising a 0

sequence encodingviidicthey T lppeptidenvdtis cnchudesthe fnllowlogskhneneenlSHEHD. NO: 3):
catctctggcttagtggggagccagtccagageictggaacaaag  gacatgagatccaaat tc agtgagtgacaagcag
ctaatttcc a&ﬁgﬁ@@@@d@f@%&f&%ﬁé@c %&ﬁ@@é@?&&%&% f@aﬁﬁ{g%ﬂ% invention
also provides.mpodified neckicaaid r?gy@qqlgpﬁgﬁgzgz’m. NO: 1 or SEQ. ID. NO: 3 and modified
peptides of SEQ. ID. NO: 2 or SEQ. ID. i L
The full T101 peptide also includes a 33-amino acid signal sequence. Thus,
0 the invention also provides a peptide comprising the sequence of the full T101
peptide, without said signal peptide, consisting of the following sequence (S5EQ

ID. NO: 4):

LELWLSGEPVQSSGTRDMRSKSDSRRVSDROLI SKAVWWT
5 FFLPSTLWERE (SEQ.ID.NO:4)

The T101 peptide that is devoid of the signal sequence (SEQ. ID. NO: 4)
will be referred to herein as the 7101 peptide”.
Also provided by the invention is a nucleic acid molecule comprising a
0 sequence encoding for the T101 peptide. This includes the following sequence
(SEQ. ID. NQ: 3} .
catetetggettagtggggagecagtecagagetotggaacaaag
gacatgagatccaaatcegattccaagegagtgagtgacaageag
ctaatttocaaagetgtgtggtggacatttbticticcticaace
5 ctctgggagagaaaatga (SEQ.ID.NO: 3)

The invention also provides modified nucleic acid molecules of SEQ. ID.

NO: 1 or SEQ. ID. NO: 3 and modified peptides of SEQ. ID. NO: 2 or SEQ. ID.
NO: 4, in which one or more nucleotides or amino acid residues, respectively, is

0 added, deleted or replaced, without significantly affecting the biological

characteristics of the modified molecule as compared to the unmodified molecule.



NO: 4, in which one or more nucleotides or amino acid residues, respectively, is 0 added, deleted or
replaced, without significantly affecting the biological characteristics of the modified molecule as
compared ‘0&?&%{6‘ g(gi;'bed molecule. WO 2006/046239 PCT/IL2005/00 72(;5%0 tm “peptide” is
used herein to denote a peptide, polypeptide or psotein. The peptide may be obtained synthetically,
through genetic engineering methods, expression in a host cell, or through any other suitable means.
The term "biologital charactesistids™, withsmbiectin apdptidemolpeplades refbmseide peptide’s
ability to exert at ?e%st one.%lf the in vitrohtir.in ivo effects fhattﬂ}?%t}? gxertgd %])I}/‘éthgﬁfl‘lilﬂ T1 01 peptide
or the THRILHEBtideSHTRARY BRYnBY ARIAET o HE q’ol%lél&il aetivEesTaported Below ftthe
Examples Jiederexpristasical chasactetisiichrowdthaiespebitoaitibdteinaeis molecule, refers to the

property of encoding a peptide having similar biological characteristics to that of 0 the full T101 peptide
or the T101 pepfdhs, SR ity /A 1s4iickrAA Eﬁﬁﬁlei@’@biﬁ%@%ﬁeﬁ%ﬁﬁ% R 8}%% sequence

to that of SEG 1RO eh RS EbilRy NQ@xastliitiumingsodanedundaocyrobihe gematigscode,

encodes the full T101" peptide or the TIOlFfeptid(_a, respectively; and (ii) a nucleic acid molecule that

encodesthibmimobscsaererk by thwitalaldifb rartide oetise PepidthardnEnE b Bvtide or the
T101 pepfide;byt thajas similar,biglogicalchasactedsiigs e thabind thedHibiel0Ireptide or the T101

peptide, respectively. The term "without significantly affecting the biological characteristics of the
modified {Hulelogieebduompdest tioshewitirksdiftsd olomgdleinasitsmotrsidee reheistie hfodified
molecule_retains a hiological activit alitatively.simi 0 jfied molegple. With
respect ® amo figq:j %ne%)t%%g th ig%%é&%t%}%%t}é%{ggﬁs%%@ géc%ﬁloéieﬁgo?fa %%{L%g%gicg?x cfaracteristics of
a peptidetas SBI T NEeplder &ERe D1 NQreptideluticlgdinmnig gthsisylts:diggaostidand

E e R e S e e e,
similar tonkBt of, theruampdifiedtitoleauialmoe of Mwrgenetic code, encodes the full T101
peptide or the T101 peptide, respectively; and (ii) a nucleic acid molecule that
encodes an amino acid molecule with a different sequence than that of the full
5 T101 peptide or the T101 peptide but that has similar biological characteristics to
that of the full T101 peptide or the T101 peptide, respectively.

The term “without significantly affecting the biological characreristics of
the modified molecule as compared to the unmodified molecule” means to denote
that the modified molecule retains a biological activity qualitatively similar to that

0 of the unmodified molecule. With respect to a modified peptide, this means that it
retains one or more of the biological characteristics of a peptide of SEQ. ID. NO:
2 or SEQ. ID. NO: 4, including, among others, its diagnostic and therapeutic
utilities, as specified below, as well as its in vitro and in vivo activities reported in
the Examples below. In order to determine whether a peptide retains a biological
5 activity qualitatively similar to that of the unmodified molecule, one or more
assays can be carried out, such as for examf)le an in vitro, in vivo or a clinical
experiment in which a modified peptide is compared to the corresponding
unnmodified one (namely that of the full T101 peptide or the T101 peptide) that is
assayed in parallel; or an experiment in which the modified peptide is assayed to
0 examine whether it has a biological effect similax to that of the unmodified

peptide as known from separately conducted experiment. Such an experiment may



assays can be carried out, such as for example an in vitro, in vivo or a clinical experiment in which a
modified peptide is compared to the corresponding unmodified one (namely that of the full T101
peptide or th%v'[)]%% %%EJqu) that is assayed in parallel; or an experimentli) ,\fvhigh t%(‘-:-}]rlquified
peptide is assayed to O examine whether it has a Qiological effect similar to Rat'or e Utnodified
peptide as known from separately conducted experiment. Such an experiment may WO 2006/046239
PCT/IL20@5/081i¢d 38, bfocassiad e, ifo mexampléssarihadierttes Eibedpietinebranplies below. With

respect to a modified nuclejc_acid molecule, the term "without significantly affecting,.the biological
charactef&HREDT e mBY! L 8 rf?ﬁ%{fecallt% ﬁﬁ@& difigg%?&%%%m?@s the

property gfReendinga Msigiid Pepiideofikiany ptibemhimechardetensties compasiiethpeptide may
be a peptide that includes a contiguous sequence of at least 8, 12, 15, 20, 25, 30, 35, 40 or at least 45

amino adddGeEritRG R Ml siitfo oFEBBFIJBRITPRSH Y G SUFERING A BRANES HeRtifast 8, 12, 15,

20, 29, 3Qn3PerifdRiVeashir-amimRAcid residues included in the T 101 peptide, the degree of 0
identity being at least 70%, preferably at least 80%, more preferably at least 90% and particularly at

least 95%. The ifvertibAledrprI o RINShe Bepriiédeotnpriniplyd parispebatgus isasegeRnce from
the full T304 peplide including gt keasi@ aming aeid (E3lUsS,WHICH GANHIAHANS $RAUGRCE is included

as a contiguous sequence in said full T101°5 peptide. Such a peptide will be referred to herein as a
‘partial Tidgdgpeptitledariitiotrecepobodimadingreduasator ptdeiddsia bartél 20025p8ptids. that

comprise contigug equence of 13 amine agid, residues inning_from the N-terminal end of
the T10L Ao (o S m e s e e B R & o o 5,
The inveidientivytheing avitteste70ftepnederpbly pedtidst GO msincegrefirmabiyeaidesgn@ehice of the full
T101 peptide, T101 peptide, modified peptide or a partial T101 peptide (such protein or polypeptide
will be re H%IHE%Q% 1S5

The invention further provides a peptide comprising a partial contiguous
sequence from the full T101 peptide including af least 8§ amino acid residues,
which contiguous sequence is included as a contiguous sequence in said full T101

5 peptide. Such a peptide will be referred to herein as a “partial T101 peptide”. In
one embodiment, the invention provides a partial TI0L peptide that comprises a
contiguous sequence of 13 amino acid residues beginnine g from the N-terminal end

of the T101 peptide (amino acid numbers. 39 to 51), as follows:
0 WIFFLPSTLWERK (SEQ. ID. NO: 3).

The invention further provides a protein or polypeptide comprising an
amino acid sequence of the full T101 peptide, T101 peptide, modified peptide or a
partial T101 peptide (such protein or polypeptide will be referred to herein as
5 “T'101 comprising protein”). The T101 comprising protein may, for example, be a
fusion protein that comprises the full T101 peptide, the T101 peptide, a modified
peptide or a partial T101 peptide; it may be a conjugate of a protein or another
peptide or polypeptide with the full T101 peptide, T101 peptide, modified peptide

or partial T101 peptide; etc.
0 The invention also provides an oligonucleotide of at least 24 nucleotides

that is: (i) an oligonucleotide that encodes a partial contiguous sequence from the



5 "7'101 comprising protein"”). The T101 comprising protein may, for example, be a fusion protein that
comprises the full T101 peptide, the T101 peptide, a modified peptide or a partial T101 peptide; it may

be a conjugate o:fm%é?or‘logein or another peptide or polypeptide with the full I'}I'Cqulng%[gt{i]glel, ;’101 peptide,
modified pep%)e or par%?gl T101 peptide; etc. O The invention also provides an oﬂg Nittdotide of at

least 24 nucleotides that is: (i) an oligonucleotide that encodes a partial contiguous sequence from the

WO 2006/G46288rdd /1h2RREMN 11 13:8 Blampeaptide dekidingat l0aRiS aminmakidgesidues, which
may include a contiguous 24 nucleic acid sequence included iriBSEﬁng. NQ: 1; (ii) a nucleotide

sequencEMELEANhyHridiciets acidisngganeeSBGIRIEEr BEQ. : {1t YFHRBEAR hybridization

Conditior&gﬁi&@% qligpruslertidathatihas museaupRceRfdtddeast REcoNtigues nugleatides with a
degree of identity to a correspondin _con_tlgy_ous sequence of nucleotides included in SEQ. ID. NO: |

of at leasttyogsnprafershrptioteeen@ pRett B alaeiade ook hesa saAvemes 19 Aleast 95%.
The invepti 0 I Tole=Yo) ecul a : r,o lon vector,
comé)ris?%ég? gf ,ﬁﬂg%ﬁlﬁ e%%%ir% g;t ?}%‘i@?‘xa% d%n%l%jc uﬁ;ﬁﬁgﬁgﬁg %s%gﬁ%%geﬁ%?/e ntion,

there arecpmtigizgiadditionakpaftniciEttdepdpttisicdstoltwg: IBGEOVOSSETRBMIISKSDSKRYVS
e o2, 8 P ST TSR B, s BRI 8S, 12,10:
NO: 11) SEG. ID. NO: 6 consists of amino acids 6 to 28 of the T101 peptide; SEQ. ID. NO: 7 consists
of amino acids hteoi?nlreoz{t}gg gsglpgoex%t.gg ;asn%%e}c[:) 'aﬁ% ?nolecule, e.g. a transfer vector
) oOr an expression vector, comprising any of the aforementioned nucleic acid
molecules.

In another aspect of the invention, there are provided additional partial

T101 peptides as follows:

5 SGEPVOSSGTKDMRSKSDSKRVS (SEQ. ID. NO: 6)
DEQLISKAVWWTFFLPSTLWERK (SEQ.ID. NO: 7)
PSTLWERK (SEQ.ID.NO:8)
AVWWTEFFLPSTILW (SEQ. ID.NO: %)
EREWLTSPLFFTWWVA (SEQ. ID. NO: 10)

) WTFFL (SEQ.ID.NO: 11}

SEQ. ID. NO: 6 consists of amino acids 6 to 28 of the T101 peptide; SEQ.
ID. NO: 7 consists of amino acids 29 to 51 of the T101 peptide; SEQ. ID. NO: 8
consists of amino acids 44 to 51 of the T101 peptide; SEQ. ID. NO: 9 consists of
5 amino acids 36 to 48 of the T101 peptide; SEQ. ID. NO: 10 consists of amino
acids 36 to 51 of the T101 peptide in the reverée order; SEQ. ID. NO: 11 consists

of amino acids 39 to 43 of the T101 peptide.
Also provided by the invention are modified peptides derived from any of
the peptides defined above, e.g., modified peptides in which one or more amino
) acids are replaced by another amino acid by conservative substifution. As used

herein, "conservative substitution" refers to the substitution of an amino acid in



consists of amino acids 44 to 51 of the T101 peptide; SEQ. ID. NO: 9 consists of i amino acids 36 to
48 of the T101 peptide; SEQ. ID. NO: 10 consists of amino acids 36 to 51 of the T101. peptide in the

reverse order; SEQ. ID. NO: 11 consists of amino acids 39 to 43 of the T101 peptide. Also provided

by the invent%ﬂ A& isEitied peptides derived fropp any of the peptides RS 356%%}13.9., modified

peptides in which one or more amino acids are replaced by another amino acid by conservative

substitutiQicAdddsas, heraiinranResfalive aubsiilgiion iiefers tutid subgtiedibn ofmmamino acid in
WO 20116/046239 PCT/1L2005/0011.13 10 one class by an amino acid of the same class, where a

class is d@yeleesheBHfRbnaBMIRIcBERENTIIS aFAHIB 2 BHCIBEER AT o R RTe sSHRS T Bubstitution

frequencigs.in, BOMQIGE R RIRIENR @Hﬁaﬂ@ RAIHEmShaaaReRhClassas 0§ RBIRL PRigiste chains
have been categorized and include: Class | (Cys); Class IIéger, 5 Thr, Pro, Ala, Gly); Class Il (Asn,
Asp, Ghb?Gﬂj)il@qﬁsalvs(bﬁé{eﬁbg‘?&%}?g@%@\ﬁme%ﬁéﬂ& af- st A vidslasy ITyr, Trp). For
example, hsiption of anAse fasafieliRtelassdlagsiduasichas A, G0 QISR
conseérvative substitution. In ne embodiment, only one Substitution is made in the amino acid 0

sequenceCinsandthéiembeoadiniéd:, etkubatiuitass avel m&be. 1M srfurtiiel drabotinmepiethree
substitutions are made..The maximum number of Hyti houl t e -number of
%sa%ﬁﬁl 1gn1 of an {{F Stox}él%orﬂé’er %?ag? ﬁf‘péstlﬁ{ggo cH 8%’ g%%) @i‘rf, &d%““]oﬁ;zglé

amino acids which Jeaves & , desirably "at least 0, preferably at least most
preferablycatleassi9a®seifdtimidonno acids in the unsubstitued sequence. By one preferred

cUbstiuted by offorEDSrEEBHEURE Y Bl RN T e er BAGochARt SFESr ABHo amino
acidsgmaybguesiaced nbmhaminamsidacnieferablyibetnatiespondingidamino achisthier a still further
embodiment, sequences of the reverse order of the gbove tQ sequences are also inclyded in the
invention €mbodiment, three substitutions are made. The maximum number of substitutions
should not exceed that number of amino acids which leaves at least 70%, desirably
at least 80%, preferably at least 90%, most preferably at least 95% of the amino
acids in the unsubstitued sequence. By one preferred embodiment, the
.5 substitutions which include up to 3, at times up to 6 amino acid residues
substituted by others, are conservative substituii ons.
In a further embodiment, one or more azmino acids may be replaced by D-
amino acids, preferably the corresponding D-amino acids.
In a still further embodiment, sequences of the reverse order of the above
*0  sequences are also included in the invention.
Thus, also provided by the invention are full T101 peptides of SEQ ID NO:
2 or preferably T101 peptides of SEQ D NO: 4 or partial T101 sequences thereof,
modified by one or more conservative substituti ons.
Provided is thus a peptide including at least 10, or 15, or 20, or 25, or 30, or
5 35, or 40 amino acid residues or the entire sequence of the T101 peptide having
the sequence: AAj,-AAy-...~AAsy, wherein: |
AA,; is selected from leucine, isoleucine, valine and methionine;
AA, is selected from lysine, arginine and histidine;
AA, is selected from leucine, isoleucine, valine and methionine;
30 AA, is selected from tryptophan, phenylalanine and tyrosine;

AAg; is selected from leucine, isoleucine, valine and methionine;



Thus, also provided by the invention are full T101 peptides of SEQ ID NO: 2 or preferably T101
peptides of SEQ ID NO: 4- or partial T101 sequences thereof, modified by one or more conservative

substitutions ' is thus a peptide including at least 10, or 15, or 20,01 25,0030, or 15 35, or 40
amino acid réﬁ)&%ﬁ’éﬁg@%ﬁ% entire sequence of thg 101 peptide having thee sequoehce':'AAl,

AA2-...-AA51, wherein: AA1l is selected from leucine, isoleucine, valine and methionine; AA2 is
selected Agpilysitectadoirine sencdisticinens fdasineleghedifioamibpodlimeisoleucine, valine and

methionine; S 0 AA4 is selected, from tryptoph henyjalanine and tyrosine; AA5 is selected from
leucine, iSdtadEFCEash %&%ﬁi%ﬁ%&vgcﬁg&&% %%‘?’&U%IE%&%OOHB 11 AAG is selected
from seripgs jhsaenina@iesinelabeine andproine d\ Adgarseleciddfronx perigiehreonine, alanine,
glycine and proline; AA8 is selected from glutamine, glutfmic acid as&artic acid and asparagine; AA9

is selectedidrolh sderied (RSB AR HHRIER AHE R BISFITE 908 B BStected from leucine,

isoleucing, yaline, apdimetianieg: A4/ iisiselestednie ahaminsogiwamic acid, aspartic acid and
asparagine; AA12 is selected from serine, threonine, alanine, glycine and proline; AA13 is selected

from serideAthiscnlneted Aimeg ianiaca S EBIASCIA A RIPRIEE BEE 3R ATREABE Sthreonine, alanine,
glycine andypiqlingicAd ineelerledfem setdieoniyeilanapelysine and proline; AALGis
fo

selected lysine, arginine and histi dine; AA17 is selected from glutamine, glutamic acid, aspartic
acid and Asparagielected fisns saiactalirtonineupmanaomeins, ardineodng methionine; AA19 is

e SO L VA IR e fonssgmieonne, s, ghene
threoninea@lgninecigyeid érandsprolinghreonine, alanine, glycine and proline;
AAyq is selected from lysine, arginine and histidine;
AA;; is selected from glutamine, glutamic acid, aspartic acid and asparagine;
AA;q s selected from leucine, isoleucine, valine and methionine;
AAy is selected from lysine, arginine and histidine;
] AAs is selected from serine, threonine, alanine, glycine and proline;
AA, is selected from lysine, arginine and histidine;
AA,, is selected from serine, threonine, alanine, ghycine and proline;
AA,, is selected from glutamine, glutamic acid, aspartic acid and asparagine;
AA,, is selected from serine, threonine, alanine, glycine and proline;
) AAys is selected from lysine, arginine and histidine;
AA, is selected from lysine, arginine and histidine;
AA,- is selected from leucine, isoleucine, valine and methionine;
AAog is selected from serine, threonine, alanine, glycine and proline;
AAy is selected from glutamine, glutamic acid, aspartic acid and asparagine;

AAsq is selected from lysine, arginine and histi dine;

Wl

AA,; is selected from glutamine, glutamic acid, aspartic acid and asparagine;
AAs, is selected from leucine, isoleucine, valine and methionine;
AA33 is selecied from leucine, isoleucine, valine and methionine;
AAs is selected from serine, threonine, alanine, glycine and proline;
}  AAssis selected from lysine, arginine and histidine;

AAsg is selected from serine, threonine, alanine, glycine and proline;



AA23 is selected from glutamine, glutamic acid, aspartic acid and asparagine; AA24 is selected from
serine, threonine, alanine, glycine and proline; AA25 is selected from lysine, arginine and histidine;

AA26 is sele&;s%gg%yﬁne, arginine and histidine; AA27 is selected frorrﬂ,g%&ig}gﬁ/h%qmcine, valine

and methionine; A IS selected from serine, thygonine, alanine, glycine ne; AA29 is
selected from glutamine, glutamic acid, aspartic acid and asparagine; i AA30 is selected from lysine,
arginine angd higtigihesdd Bdris isaltdnte dstiencilatamiine, mhdamithasidneaspartic acid and asparagine;
AA32 is selected from leugine, isolgieu ine valiai%nd.methigr}?e; AA33 is selected from leucine,

erl

isoleucing-OanireSEHFITLIEIER ireP DR RS LG e

ne; . . )
e,sthre?onlne, alanine, glycine and

proline; Af85 is selegtafifamdygnahatgipingslathhistding! Ah@brs;selected from serine, threonine,
alanine, glycine and proline; WO 2006/046239 PCT/IL2005/001113, 12 AA37 is selected from leucine,
isoleucine® fatiie SEHEF IR RN FRIIE AR RN Mo A1ARHo F AT RS M PEMEHlalanine and tyrosine:;

AA3%i_s sglggge_lg é@é@t@%ﬁbﬁ%ﬂiﬁﬁﬂ mﬁaﬁﬂr@aﬁﬁﬁﬁ%gs selected from serine,

threonine, alanine, glycine and proline; 5 AA41 is selected from tryptophan, phenylalanine and

tyrosine; A2 is sdnsteddTeonipRppRanp HERY amRG RN B ERUERe; AA43 is selected from
leucine, isgleucinge @lioerad FRELARNIGEI-AAM (5 aaleaied femisaiine, threonine, alanine glycine
4 ecte

and proline; IS se rom serine, threonine, alanine, glycine and proline; [0 AA46 is selected
from serinéAthrisostileer el dnime sgiywindiseminolplenipa a7 ys s éae dredincleucine, isoleucine, valine

O A R R e A S o fon
histidine; apal, is selected from serine, threonine, alanine, glycine and proline;
AAy; is selected from leucine, isoleucine, valine and methionine;
AA . is selected from tryptophan, phenylalanine and tyrosine;
AAyy is selected from glutamine, glutamic acid, aspartic acid and asparagine;
AAs is selected from lysine, arginine and histidinae; and
5  AAs is selected from lysine, arginine and histidine. _
Provided are also modified peptides based on the full T101 peptide, T101
peptide or partial T101 peptide, including the following subsequences (amino apid
numbering based on the T101 peptide):
AAze-AAz-AAy-AAy-AAp; wherein AAg and AAgy are Class VI amino
20 acids, preferably tryptophan; AAy is a Class Il amino acid, preferably threonine;
and AA4, and AAy, are Class VI amino acids, preferably phenylalanine.
AAsg-AAze-AAg-AAy-AAp-AA g, wWherein AAg and AAsg are Class VI
amino acids, preferably tryptophan; AAy is 2 Class II amino acid, preferably
threonine; AAy; and AAy, are Class VI amino acids, preferably phenylalaﬁine; and
35 AAusis a Class V amino acid, preferably leucine.
Ala-Val-AAze-AAze-AA-AAg-AAy; wherein AAzg and AAsg are Class
VT amino acids, preferably tryptophan; AAy is a Class IT amino acid, preferably
threonine; and AA,; and AAs, are Class VI amino acids, preferably phenylalanine.
Ala-Val-AAzg-AAsg-AAg-AAg-AAp-Ah s, wherein AAjg and AAgg are
30 Class VI amino acids, preferably tryptophan; AA, is a Class II amino acid,



15 AA51 is selected from lysine, arginine and histidine. Provided are also modified peptides based on
the full T101 peptide, T101 peptide or partial T101 peptide, including the following subsequences

(amino acid numbﬂeﬁ%n 23l:’>9ased on the T101 peptide): AA38-AA39-AA4O-A1,$41/- 4%65\%Qere3in AA38 and
AA39 are Clase A’ 20 acids, preferably trypfophan; AA40 is a ClasSqAHRG aé}d, preferably

threonine; and AA41 and AA42 are Class VI amino acids, preferably phenylalanine.

AA3B-AABRAMBAAARNATAAAS; ViARrenAA3grandAABNIrexsliass Widiminefeidsypreferably
tryptophan; AA40 is a Class Il amino acid, preferably threonine; AA41 and AA42 are Class VI amino

acids, pra¥eeanianingianshindalia St e INE R PIASIRD NCIBUSRSrerably leucine.

Ala-Val AASS- A9 AMRAAHLIAAAZMIRIRIE A IERNIARGS Aesiass aaminaaas, preferably
tryptophan; AA40 is a Class 11 amino acid, preferably threonine; and AA41 and AA42 are Class VI

amino acitlB; preferably phenylalanine. Ala-Val-AA3s-AA39-AA40-AA41-AA42-AA43; wherein AA38
and AA39 are 30 Class VI amino acids, preferably tryptophan; AA40 is a Class Il amino acid, WO
2006/046239 PCT/IL2005/001113 13 preferably threonine; AA41 and AA42 are Class VI amino acids,
preferably phenylagREfes DEGADSRAVEWIESL P ST 65t Ipréferabl.leucine. The 24-amino acid
sub-sequence of SEQ ID NO: 4 (amino acid nos. 24 to 47): 5 SKRVSDKQLISKAVWWTFFLPSTL
(SEQ ID NO: 12), corresponds closely to the following sequences from other mammalian species: 0

Dog: SKQVSDKELISHMRRIDEEKQBSHEER BWAY b3)jmndeRdtom other mammalian
SKFMSDKQLISKAVQRIFFLSSTL (SEQ ID NO: 14). When SEQ ID NOs: 12 through 14 are
comparedP#dSollowing consensus

0
Dog: SKQVSDRQLISKAVQRIFFFLQOPS (SEQ ID NO: 13); and
Rat; SKFMSDEQLISKAVQORIFFLSSTL (SEQID NO: 14).

When SEQ ID NOs: 12 through 14 are compared, the following consensus

5 sequence for the three species emerges (shown in capital letters):

SKrvSDRQLISKAVwWwEF¥FLpSTL  (SEQID NO: 12)
SRgvSDROLISRAVQRIFFElgps (SEQ IDNO: 13)
SKEfmSDKOLISKAVORIFFLsSTL (SEQ ID NQO: 14)

The present invention thus also provides a peptide comprising said
consensus sequence. Such a peptide (to be referred to herein as the “consensus

peptide ™) has one of the following formulae:

15 SKx,%,SDROLISKAVR 3 ,x:FFLxSTL (SEQ ID NO: 15);
SKx,x,SDKQLI SKAVxR % s X FFL3k, (SEQ ID NO: 16);
SKx,%,SDKQLISRAVORELFF (SEQIDNO: 17); or
SKx,%,SDREQLISKAVORI FFLx:STL (SEQID NO: 18},

30 wherein:



5 sequence for the three species emerges (shown in capital letters): SKrvSDKQLISKAVwWwtFFLpSTL
(SEQ ID NO: 12) SKgvSDKQLISKAVQRIFFflgps (SEQ ID NO: 13) SKImSDKQLISKAVQRIFFLsSSTL

(SEQ ID NO'W'I,Q’?% T? present invention thus also provides a peptide ¢ iS] ig .consensus
006/04 Efgo
sequence. Suc% a pep %e (to be referred to hereigyas the "consensus pe%tl /eE " &Hgaﬂz@é%é of the

following formulae: 15 SKx1x2SDKQLISKAVX3C4x5FFLX6STL (SEQ ID NO: 15);

SKx1x2SDKQLISK Apx33614 XRFRLX61(FE Qi Dali@niif)el SKrd x2 SBKQLISK AMBERNIEF ¢SEQ ID NO:
17); or SKx1x2SDKQLISKAVQRIFE[X6STL (SEQ ID NO: 18); 30 wherein: WO 2006/046239
PCT/IL20B88408: Th ;gilr\gp%egr#’soﬁ or F, or alternatively as a result of conservative

subst?tut?on, H, K, Me@mgeﬁfsorwvmz Keprosealemailyoraitemativally asfa cessdtaditonservative
substitution, | or L; 5 x3 represents W or Q, or alternatively as a result of conservative substitution, F,
Y, N, D ofebsiiitidpret&fits:W or R, or alternatively as a result of conservative substitution, F, Y, H or

K; X5represents, I %gr%eﬁ'&erwti\@y@? aresuitrahgonseryative substitubiencdRmMatie L, VorM;and
X6 represents P, ﬁ or 'S, or alternatively as a result of conservative substitution, T, A, G, 1, V or M.
Also providbgtisugiprotairy oNpdhEBtide that comprises an amino acid sequence of said consensus

gfgtg’r%t;zeoir“;o“tg)%%t%gg%% rﬁge;ivsiign%sf& nyrleglids.Rasausncs enceding said:aenseRels peptides
substitution, F, Y, H or K;
xs represents T or I, or alternatively as a result of conservative substitution,
0 S§,PAGL,VorM;and

xs represents P, L or S, or alternatively as a result of conservative
substitution, T, A, G, I, Vor M.

Also provided is a protein or polypeptide that comprises an amino acid
sequence of said consensus peptide. The invention further provides a nucleotide

5 sequence encoding said consensus peptides or a protein or polypeptide comprising
an amino acid sequence of said consensus peptide.

T101 is soluble in an aqueous solution. This factor and the biological
characteristics that will beldescribed below, its tissuae specificity and the physical
characteristics of a peptide hormone, render the T101 peptide, the full T101

)0 peptide, the partial T101 peptide or any modified peptides thereof useful as
therapeutic agents for inducing the cellular immune response and for various other
clinical conditions, such as HIV infection, hepatitis B, hepatitis C, cancer and
malaria.

As will also be shown further below in the Fxzamples, it has been found that

15 the T101 peptide and various modified peptides derived there from are capable of
moduiating the immune system. This modulation is expressed both by activation
of the immune system (as shown, e.g., by an increase in proliferation of peripheral
blood lymphocytes (PBL) as well as by suppression of the immune system (as
shown, for example, by an increase in IL-10 prodwuiction and decrease in PBL).

30 Thus, T101 has both immuno-activating activity and immuno-suppressing activity,

Without wishing to be bound by theory and limit the scope of the invention



an amino acid sequence of said consensus peptide. T101 is soluble in an aqueous solution. This
factor and the biological characteristics that will be described below, its tissue specificity and the
physical characteristics of a peptide hormone, render the TIO1 peptide, the full T101 ?0 peptide, the
partial T101 6%81%8%6/8?6%%/ modified peptides therleof useful as therapeuti%céré'éﬁf'g%?lihgucing the
cellular immune -response and for various other clinical conditions, such as HIV infection, hepatitis B,

hepatitis Gegaecemangpialaists villlaloe be showmfurieshelawrinilexaoplestibhas been
found that 15 the T101 peptide and various modified peptides derived there from are capable of
modulatirf&ﬁﬁ@‘?ﬁ%une system. This modulation is expressed both by activation of the immune

system (as show,£:8¥ih ISEEARS IR liierRlien of Retiphrial RleadhmizhempssEBL) as well

as by suppression of the immune system (as shown, for example, by an increase in IL-10 production
and decréade MPBIErewtiTALSoTIDEiHas b aRkingunscactivlin glddhifeardamilind Xtppressing

activity. Wi ishi inplt theseepe iR lon WO 2p06/046239
PCT 11,%%g%gi\%l%?gﬁiﬁ]@fm%gg%%ﬂeﬁ%tmﬁ T101 on tﬁ%ﬁ%u%%smm may be
concentration-offefiendenteiThecid entisaiso inehlitesaheabods. oP weainé rdiagatitidsasiddiagnosis
and pharmaceutical compositions maki se ofthe 1101 [deqfull :-1101 5 peptide, partial T101
peptide, modimed. %%Sgnle?%ar%?%f@c?r%gr?g%g ‘%3{%%%?%{%%%@}%%&1 eic acid molecules
mentioned abové, Pitantialyciegroatie dhgribeiapooli¢applitatib e oitneditpitpeptidfdnclude the

iniocton SPASHREPL UGB SPGATEHRED S oF R AR IBUEI of T101 i e blood may serve &s an
indicgtor for highy or dednEntBusRINStoNENechraryshive akgndrdicatamondiedey éhohigtmune
system a%tzl*vigl\ir thymus function and may serve as an indicator for the level of immune

system activity.

3. The level of T101 may serve as an indicator of autoimmune diseases.

4, T101 may serve as a stimulator of the immune system. For example,

5 T101 may be used to treat a lack of immunocompetence to bacteria, parasites and
viral toxins.

5. T101 may be utilized as a therapeutic tool for decreasing recurrence of
infections. For example, in the respiratory tract, T101 should decrease recurrence
of infections.

0 6. T101 may be utilized as a therapeutic tool for decreasing allergic and
inflammatory responses. For example, "T101 may be used to decrease the
occurrence of asthma or symptoms thereof.

7. T101 may be used to treat viral diseases such as tuberculosis, herpes,
acute and chronic hepatitis B, acute and chronic hepatitis C, chronic cholestatic

5 hepatitis, cirrhosis, stomatitis.

8. T101 may be used as a therapeutic tool to treat immunodeficiency
diseases such as AIDS and combined immiznodeficiency.

9. T101 may be used as a therapeutic tool to treat skin diseases such as
atopic eczema and psoriasis.

0 10. T101 may be used to treat several other diseases. For example, T101

may serve as a suppressor of the immune system to treat antoimmune pathologies



3. The level of T101 may serve as an indicator of autoimmune diseases. 4. T101 may serve as a
stimulator of the immune system. For example, 5 T101 may be used to treat a lack of

_immunocompetence to bacteria, parasites and viral toxins. 5. T101 may he utilized as a therapeutic
WO 2006/046739 . : : irato e AL I0US 001118
tool for decreasing recurrence of infections. For gxample, in the respiratory tract, should

decrease recurrence of infections. 0 6. T101 may be utilized as a therapeutic tool for decreasing

allergic ardcinfiarmnatonytespansagakty, exalnfpiéc GtRtonay bizbsed tyetyehsartheoniccurrence of
‘asthma or symptoms thereof. 7. T101 may, be used to treat viral diseassl?sﬁsuqh as tuberculosis,
%Fﬁ%‘ i

herpes, FERTRRT el iis B S T SHPSHHE nEPeRE RS MEEHEIB8EE- 5 hepatitis,

cirrhosis, gtgmatitig. Grohhilmaysbe-tsed as a therapeutic tool to treat immunodeficiency diseases
such as AIDS and combined immunodeficiency, 9. T101 may be used as a therapeutic tool to treat

skin diseases such d3 Hidgpay etFemashdREHALS. ¢ 1be TR YRG P hEcRRda feabstRefferal other

diseases. fiQrexampie o] 1o BAYSCREAR AR BPIRSSArAiNeFBMUAR SYHHEI iR deatautoimmune
pathologies WO 2006/046239 PCT/IL2005/001113 16 such as BDI, myasthenia gravis, multiple

sclerosis, atidburssty fiofi ghislinthtorscamnritid efeldpadrmphansgc| bregdrAsacehrdarRatoimmune

hemoIytlcc%ﬂ%maﬁggp%ﬁmgn%{ﬂgn's disease, etc. 11. TIOI may serve as a stlmulato_r of the immune
system to tréat cancer 5 diseases such as lung cancer, carcinoma of the larynx, carcinoma of head

and neck and bi€asf] Bibdukirts disdasedamwnaiodhkintiymgirornd ibledsmsaitar strgsago- cellular
e o T R ST R BB el o

0 of grafs.

13. T101 may strengthen the imymune response of older or younger persons
or persons with compromised immune systems.

14. T101 may be used to treat skin infections after burns.

15. T101 may be used as a therapeutic tool to treat male infertility.

5 16. T101 may improve cardiac activity.

17. T101 may be used in a method for identifying thymus celis. T101 may
also serve as a marker of the thymus and its metabolic condition. For example,
T101 may be used in ELISA assays or other assays to measure the metabolic
condition of the thymus.

0 18. T101 may serve as a tool to develop a fluorescent dye to specific
subpopulations of WBC to separate different WBC subpopulations from different
tissues. .

19. T101 may serve as a general stimulator or inhibitor of different immune
reactions and may also affect directly or indirectly other organs like the heart and

5 lung ete.

20. T10l can modulate neurological functions such as memory,
regeneration of the neural system, pain relief, and neuropathologies such as
Parkinson and Alzheimer disease.

21. T101 can serve as a probe to identify specific cells from the immune

‘0 system and use them for cell therapy.



0 of grafts. 13. T101 may strengthen the immune response of older or younger persons or persons
with compromised immune systems. 14. T101 may be used to treat skin infections after burns. 15.

T101 may b herapeutic tool to treat male infertility. 5 16. TIO F[H% ve cardiac
activity. 17. %J?&rj%%%‘ égused in a method for idgrtifying thymus cells. T]]? 1 mé&n‘]%%lous%rve asa

marker of the thymus and its metabolic condition. For example, T101 may be used in ELISA assays or

other assays to mgaskee iheveetiboliosgonsitiontatiapdiymugpplicdBodiO thmaHelVedds a tool to
develop a flugrescent dye to specific subpopulaﬁg])

) 3 s of WBC, to separate different WPBﬁ:
subpopulREBHEFrof RAfEHErk LidsBERtYS. 411 A gﬂséﬁ%@%“@eﬁ?@?&ﬂ&irﬁﬁl&t&?ﬁ? iHffbitor of
different i Be tHeAGloRaPRRMRYAILe affect directly or indirectly other organs like the heart and .5
lung etc. 20. T101 can modulate neurological functions such as memory, regeneration of the neural
system, pain relief, and neuropathologies such as Parkinson and Alzheimer disease. 21. T101 can
serve as BRTHE DHEGGHEPIGNR OFREHDIPRA WHNGS ;0 system and use them for cell therapy.
WO 2006/046239 PCT/IL2005/001113 17 For the above diagnostic and therapeutic applications, the
full TE01 peptidkn ardsrial mmdarsiaptd8oiaeraBenshhitsiss Broteihmsybrmemried PHde thereof

may also b et BRIEE PESRIRTIANQETHEDRAMNES B aericdraiathihe nvention

and to see how it may be carried out in practice, results of experiments carried out in accordance with
the invenfierdwitiribediesthiveterovits tofdhe pes eonpenzies drsarwiagiarabiely, in which:

Fig. 1 shows the full sequence of the T101 cDNA and the encoded full

T101 peptide. The "full" T101 peptide consists of a signal peptide (indicated by
.0 regular font letters) and the T101 peptide (indicated by bold font letters). The
¢DNA encoding the signal peptide is similarly indicated;

Fig. 2 is a photograph of a PCR gel showing the T101 peptide. The gel
contains 12 columns and was run with two arrays of samples: one array beginning
at the top of the gel and the other array beginning in the middle of the gel

(5 (indicated by the lines on either side of the gel).

Fig. 3 is a graph showing BxdU incorporation in human PBL incubated
with -the T101 peptide as compared fo control. The Y-axis shows the optical
density at 450 nm ~ a higher OD signifies a higher BrdU incorporation.

Fig. 4 is a graph showing BrdU incorporation in Balb/c thymocytes

20 incubated with the T101 peptide as compared to control. The Y-axis shows the
optical density at 450 nm — a higher (OD signifies a higher BrdU incorporation.

Fig. 5 is a fluorescence micrograph of lymphocytes following incubation
with biotinilated T101 peptide.

Fig. 6 is a bar graph showing results of an experiment involving labeling by

25 bT101 and/or CD25 of mouse splenocytes through the CD25 antigen. The Y axis
shows the % of labeled cells.

Fig..7 is a bar graph showing cell count per microliter, of different human
white blood cell populations — momnocytes (MONO), lymphocytes (Lym) and
whole white blood cell population (WBC) — following incubation of the cells in

30 eijther saline containing T101 peptide (1101) or saline alone (Saline). The number



Fig. 1 shows the full sequence of the T101 cDNA and the encoded full T101 peptide. The "full" T101
peptide consists of a signal peptide (indicated by O regular font letters) and the T101 peptide
(indicated by‘? I%. ers). The cDNA encoding the signal peptide is simjilarly.indi d; Fig. 2is a
photograph o (g éi?@%g#showing the T101 peptigie. The gel contains 12?:%1{%%2%@1@@\%3 run with
two arrays of samples: one array beginning at the top of the gel and the other array beginning in the
middle of tfiergelodBi¢insieatéd e thbind9Onisitheicside oithelgel)l PG iscaidaph showing BrdU
incorporation jn human PBL incubated with the T101 peptide as compared to control. The Y-axis
shows th al density at 450 nm - a higher OD signifies a higher BrdU incorporation. Fig. 4 is a
graph showing Brift) éngordaratiamin Balbiaghystocytes perGmicrdiatedbfiftimiie FDblpegtide as
compared tQ cantrol. The Y-axis shows the optical density at 450 nm, -.a.higher OD signjfies a higher
BrdU inco‘fﬁ‘é?afféi?"lﬂiﬁg §SubiitiBreSle Eeﬁﬁa&d&fbﬁlﬁ%%ﬁﬁ&?ﬂé@?ﬁéﬁﬁw@rﬁ?ﬁ?&%n with
biotindatedr 501 Repfige. fithey ShBhgr graph showing results of an experiment involving labeling by
25 bTI0I and/or CD25 of mouse splenocytes through the CD25 ajré%i%en. The Y_axis shows the % of

labeled cells. Fidig-id dbarkiagrrrRolig ebingorit serntiabrt iffeiBite ippdhcathite blood
cell popul%il%aﬂ&ﬁaa@n%&&ﬁ&%@ﬁ@wwQ%&ﬁﬁé&%@mpﬁl)wwﬁ jig10loQe#pll Rapulation

(VVBC) - following incubation of the cells'in 30 either saline containing T101 eptide’(TlOl) or saline

alone (Salthed TeadlnURBER Vo2 508 6930 P blned 2es/popidions oWVmbnodplewias divided by
1000 in o inc 1S, r -Fi ' ¢ ing cell count per
microlitert%gg %ﬁ%&%ﬁ(ﬁ %aékg#%g@?glﬁt%ﬁ(ﬁbgggﬁﬁg?ﬁﬁe lg@aﬁ}%ﬁé}; Elg ine containing T101
peptide 5 (T101Fiy. ddlinecateneiGinbywing cell count of CD4 and CD8 cells i Balb/C

spleen lymphocytes following injection of the animals with either T101-containing

saline or saline alone, The Y-axis shows % of the WBC.

Fig. 11 is a bar graph showing IL-10 levels in mice injected with T101 in

saline as compared to conirol of every other day saline injections. One
15  experimental group received T101 peptide injection once every other day (Ass#1),
a second group once daily (Ass#2) and a third group twice daily (Ass#3).

Fig. 12 is a bar graph showing the fold of increase in tumor size in Balb/C
mice induced with mammary carcinoma and treated with éither saline with T101
peptide or with saline alone.

20 Fig. 13 is a graph showing thee rate of growth (in %) of the tumor referred
to in Fig. 12,

Fig. 14 is a bar graph showing the colon length of mice that received DSS
through the drinking water and who were subsequently treated. Four groups of
animals were tested: one group received no DSS and no freatment (Control); a

5 second group received DSS in the drinking water and was treated with saline
injection (DSS); the remaining two groups received DSS in the drinking water and
were treated with injections of saline that contained 52 and 13 microgram/ml (DSS
+BTL1I and DSS + BTL2, respectively).

Fig. 15 is a bar graph which shows body weight of the mice of Fig. 14 that

30 received DSS at the end of the experiment (end) versus the weight at the beginning
(begin).



Fig. 9 is a bar graph illustrating cell count of different Balb/C blood cell populations: monocytes
(Mono), Lymphocytes (Lym), Neutrophils (Newt), red- blood cells (RBC) and whole white blood cell

population ( following treatment of the animals with either "T101 peptide af,with s3line (control).
10 Fig. 10 is%%%%%é‘g%bshowing cell count of CR4 and CD8 cells in Balb/C™ spleen lymphocytes

following injection of the animals with either T101-containing saline or saline alone. The Y-axis shows
% of the WBEMTI.ES is a bar graph showing IL-10 levels in mice injected with T101 in saline as
compared to control of every other day saline injections. One 15 experimental group received T101
peptide idieampledce every other day (Ass#1), a second group once daily (Ass#2) and a third group

twice daily (Ass#3). Figi: 12 is./1 bal 0'aph ShawingrfRldobingrgagainriimopgizriin Balb/C mice

induced with mammary carcinoma and treated with either saline with T101 peptide or with saline
alone. ?0shigva3iis Higraph Ehovaiminineirid 6pgenen (Wesosabiseiadierarabirid B M¥ig. 12. Fig.

14 is a bat.graph showing the colg [ ved\RS inkipg water and
who vsz\J/ler:z15 é%bgg%%u%%’%ﬁ/lpt & {%%:F Q%iﬁgg%gl]p%é? ?agr#maé%:v:dr% estet :%@Zag‘%l?bh?égﬂived no DSS and
no treatmgridCrimirof e AamenengropopckigedubibB drsipeat pakindg wegeeresd was treated with
saline injection (DSS); the remaijni 0 groups received DSS in the drinki r were treated
with injections o% F?ﬁ tRHT 8ﬁéf£§d§\g?a gﬁ%{l JB;)C%a Fﬁf?:%@%gr% Pn%(ﬁegge@cg%é{@%g@ BTL2,
respectivelyiiigad béta haryaraphovhick-ahewshbeyhesightbbtiptideicomnbirigld shetalBo received

DSS at the end of the experiment (end) versys the weight at the beginning (begin). WO 2006/046239
PCT/IL2006pdge s 3ndigated g E R g mpiar font tetiers.

{0 Also using conventional bioinformatics tools, it was found that a 24-amino
acid sub-sequence of SEQ ID NO: 4,
SKRVSDKQLISKAVWWTFFLPSTL (SEQ ID NO: 12),
corresponds closely to the following sequences from other mammalian
species:
15 Dog: SKOVSDKQLISKA VQRIFFFLQPS (SEQ ID NO: 13); and
Rat: SKFMSDKQLISKAVQRIFFLSSTL (SEQ ID NO: 14).
When SEQ ID NOs: 12 through 14 are compared, the following consensus

amino acid residues in these peptides emerge (consensus amino acids shown m

capital letters):
20 SKrvSDKQLISKAVwwiFFLpSTL (SEQ ID NO: 12)
SKqvSDKQLISKAVQRIFEfiqps (SEQ ID NO: 13)

SKfmSDKOQLISKAVQRIFFLsSTL  (SEQID NO: 14)

Example 2
25 c¢DNA libraries from 16 different tissues were used to screen for T101. The

Jibraries, purchased from Clontech, included Leukocytes, Testis, Colon, Prostate,
Small Intestine, Thymus, Ovary, Spleen, Liver, Kidney, Brain, Lung, Pancreas,
Skeletal, Placenta, Heart.

The cDNA libraries were screened by PCR using specific oligos for T101,

30 The sequences of the oligos were deduced from the sequence of T101.



The amino acid and nucleotide sequences of the full T101 peptide are shown in Fig. 1. The amino
acid sequence was subjected to analysis by the 5 Phobius signal peptide predictor tool (available at

www.phobiug,gghkisg)sfpr prediction of the transmembrane topology angiig sigged Aeptide
sequence. Phobius predicted the 33-amino acid @aterminal sequence of the full T101 peptide as being

a hydrophobic, transmembrane signal peptide domain. The signal peptide is indicated in Fig. 1 by
regular font lettdrs 1i REBR usipgromeubrtiondFmbiisGr e S8l fithasM B ES Lamino acid

sub-seqience of SEQ IDNO. 4, SKRVSDKOLISKN WV TEEL BT (SEQURRi 21prresponds

closely tG e 10! OWing sequences from mmialian species: t5 Dog:
SKQV SDi¢DuiHAY QRIFFriQBEH¢ERQ IDING; Wy aisddRat: SKFMSDKQLISKAVQRIFFLSSTL

(SEQ ID NO: 14 ﬁ\évs)%ﬁg%%gﬁéléggfggl thro%%g éLrAr'l are %(ampared, the following consensus amino

acid residues in EbhESTSUE FMino acids shown in capital letters): W
SKrv&DKQLISKAMwwtEFEISPSTL (SEQ ID NO: 12) SKgvSDKQLISKAVQRIFFflgps (SEQ ID NO: 13)
SKfrnSDKQLISKAVQRIFFLSSTL (SEQ ID NO: 14) Example 2 ?5 cDNA libraries from 16 different
tissues were used Y& A%or T101. The libraries, purchased from Clontech, included Leukocytes,
Testis, Colon, Prostate; ;apall d3tastine, Thymus, Ovary, Spleen, Liver, Kidney, Brain, Lung,
Pancreas, Skeletal, Placenta, Heart. The cDNA libraries were screened by PCR using specific oligos
for T101. 30 The sequéﬁ@é*sabﬁawoé:é)ligos were deduced from the sequence of T101. WO

2006/046239 PCT/1L2(1)Q§{IQQLQ.§@8C_20 In the PCR experiment, 3 microliters from each of the cDNA
libraries, 5

10 - After finishing the cycles, samples were kept at 72°C for 10 min.

The sequences of the oligos that were used were:

(iy  OLIGO #5- the label is: HI0(180)E1P

5-atggcactecagaagcecaggg-3' (SEQ. ID. NO: 19}
(i)  OLIGO #6- the label is: HI0(180)E1C
15 _ S.cactcgottggaateggatt-3' (SEQ. ID. NO: 20)

The results of the PCR are shown in Fig. 2. The agarose gel shown in Fig. 2
contains 12 columns and was run with two arrays of samples: the first array
beginning at the top of the gel and the second array beginning in the middle of the
gel (as indicated by the location of the lines on either side of the gel). The samples

20 in the columns in the first array were as follows: 1 & 12. MW markers (molecular
weights indicated on right side of gel); 2. growth hormone; 3. Leukocytes; 4.
Testis; 5. Colon; 6. Prostate; 7. Small Intestine; 8. Thymus; 9. Ovary; 10. Spleen;
11. Liver. The samples in the columns in the second array are as follows: 1. MW
marker; 2. Kidney; 3. Brain; 4. Lung; 5. Pancreas; 6. Skeletal muscle; 7. Placenta;

25 8. Heart. ’

It can be seen from the gel that the specific sequence of T101 was found
only in the thymus tissue and not in any other tissue tested. The growth hormone,

used here as a positive control, was also found to be positive for T101.

30 Example3



microliters of the specific oligos (total), 20 microliters of Readymix Tag polymerase and 17 microliters
of DDW, were used. The following PCR procedure was employed: 5 - Imin at 95C - 30 cycles of. 1
min at 95C; %rg]i %?&% 1 min at 72C. 10 - After finishing the cycles, sapples usss kapt at 72C for
10 min. The sequences of the oligos that were uged were: (i) OLIGO #5- the label is: HL0(180)E1P
5'-atggcactcagaagccaggg-3' (SEQ. ID. NO: 19) (ii) OLIGO #6- the label is: HLO(180)EIC 15
5'-cactcgcttggaarbggaites’ @E@d&vk@t@ﬂ&d’ r@re@ml@ﬂﬁmet@@ﬂ:iaﬁéespmﬁqfﬂﬁ@ 2 1The agarose

gel shown in Fig. 2. contains 12 cQlumns and was run with two arrays Je@ he,[ﬂgg array
beginning% e 8 eﬁ%&ﬁ%l%na%tﬂg%%%%dﬁ%ay @eglnmrs]g%n e m|d ()&:‘theﬂge as indicated by

the Iocatlgal@,ﬁ@)ez{m%gase}maﬁl@er%maeﬂoﬁhé}&ﬁpmiemﬁ@ (ABRS. c”fiimrpnshfﬁth*edwst array were
as follows: 1 & 12. MW markerséw olecular weights indicated ongg%ﬁﬁl)slde 0%&522 glrgwth hormone;
3. Leuko@Ad¥ity, WasstReasutsgidny - Protite 7980wt E’Jvary, %0. Spleen:;
11. %vertggg%%ggboles in the columns in the second array are as follows: 1. MW marker; 2. Kidney; 3.

Brain; 4. Lung; 5. Pancreas; 6. Skeletal muscle; 7. Placenta; 25 8. Heart. It can be seen from the gel
that the Mequence of TIOIl was found only in the thymus tissue and not in any other tissue

tested. The gro sitivie Lo RS St dpisndtorhenpasitive for T101.
30 Example 3 \%2’?%%}%4623 Ct'}lf;‘lrclﬁ‘31 %15%/%1113 21 y

Balb/C mice. They were plated in 96-well plates using a concentration of
107cells/well. RPMI 1640 medium + 10%FCS and Pen/Str was used. The cells
0 were treated with different concentrations of the TI101 peptide (0.1 or 0.01
ng/well) or with saline (Con), and after 48 hours they were labeled for 6 hours
with BrdU and tested for BrdU imcorporation into their nucleus.
Human PBL were isolated on a Ficole gradient from blood taken fromn
volunteers and then plated in 96-well plates, again using RPMI 1640 + 10% FCS —+
{5  Pen/Str.
The cells were treated with different concentrations of the peptide or saline
(as above) and after 48 hours were labeled for 6 hours with BrdU and tested for

BrdU incorporation into their nucleus.

20 Resulfs
Asis shown in Figs. 3 and 4, respectively, in both human PBL and Balb/<
thymocytes, T101 was able to increase BrdU incorporation, signifying that T10 1

was able to induce the cells to increase their proliferation rate.

’5  Example 4 .
Tn the next experiment, several deletion mutants of the T101 peptide were

constructed and synthesized. These mutants were tested for their ability to
stimulate proliferation in human PBL. The right-hand column indicates the fold
increase in proliferation over proliferation in untreated celis.

30



The T101 peptide was tested for its ability to activate proliferation of mouse spleenocytes or
thymocytes (two mouse strains were used: CDI and Balb/C), as well as human peripheral blood
lymphocytes(RBl ). Thegroliferation activity was measured by 5-bromo Zzdegxyqdigipg (Brdu)
incorporation into 5 these cells. Method Mouse spleenocytes or thymocytes were isolated from
spleen or thymus of Balb/C mice. They were plated in 96-well plates usmg a concentration of

|07cells/well. RPM1 164 mEdiEn S avmESiendPEndSfenas:

feith were treated with

different concentrations of the TIOI peptide (0.1 or 0.01 pg/well) or Wlth sallne (Con), and after 48
hours they were labeled for 6 hours with BrdU and tested for BrdU incorporation into their nucleus.
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WO 2006/0

Qi 25 T/TL2005/9REL § Adn vy TFFLPSTLWERK (SEQ.ID. [2.2-2.8
NO: 7)

Mut #4 PSTLWERK (SEQ. ID. NO: 8) 1.1-13

Mut #5 AVWWTFFLPSTLW (SEQ. ID.NO:9) 2-2.2

Mut #6 KREWLTSPLEFTWAVA (SEQ.ID.NO:10) 12-2.4




TABLE 1: Stimulation of Proliferation in Human PBL Peptide Amino acid sequence Fold Increase ~T
LHLWLSGEPVQSSGTKDMRSKSDSKRYV 12 SDKQLISKAVWWTFFLPSTLWERK (SEQ. ID. N(D:3)

Mat #1 WTFEZPST K (SEQ. ID. NO: 5) 12.5-3 Mut #2 SGEPVQS SKRVS
(SEQ.ID. 1.4%62§ﬁ|(78\#§§Mat #3 DKQL ISKAVWWTFFLPSTLWERK ((QSES(:Q%?@%%B??%NPO 7) Mut #4
PSTLWERK (SEQ. ID. NO: 8) 1.1-1.3 Mut #5 AVWWTFFLPSTLW (SEQ. ID. NO: 9) 2-2.2 Mat #6
KREWLTSPLFFIRY/VIBIBSEQ ctilc NG oh8) Bay4 W O2006D 46230 PaiFif 2608100hPT8e 23 The
following conclusions may be reached on the basis of the above results: 1. Mutant #1 consists of the
13 N-termifiS3%mino acids of the T1401 peptide, and was very active. It appears that this sequence
(or a 5 portion of it} is Regentia! fogdhe prolie ritod Siatdatimphetivine madsuwédhe IMGtant #2
consists of 23 amino acids ypstream to Mutant #1, angE had relatiﬁfly W activi%. It gglpegrs that this

portion of the TICI pepkibifle1e@R4nTEHaYRTorAHHY BiolbRBF Acivi 165 SN %S Cofsists of the

23 Ngferminal amino agjggighths HCi4 ReptigaRTeriRtcoprasidmibutani@atng vetivadtive. It can
thus be seen that'some portions of the TIOI peptide are more important than others with respect to
the stimulating actlvity.m%ﬂﬁi%i}t #4 consists of the 8 N-terminal amino acids of the T101

2. Mutant #2 consists of 23 amino acids upstream to Mutant #1, amd
had relatively low activity. It appears that this portion of the T101
peptide is less important for this biological activity.

10 3. Mutant #3 consists of the 23 N-ierminal amino acids of the T1O1
peptide, and in contrast to Mutant #2, was very active. It can thus be
seen that some portions of the T101 peptide are more important than
others with respect to the stimulating activity.

4. Mutant #4 consists of the 8 N-terminal amino acids of the T1O1

15 peptide, and had almost no activity. This indicates that the five C-
terminal amino acids of Mutant #1 are crucial for its activity.

5. Mutant #5 consists of 13 amino acids which partially overlap those
of Mutant #1. It had a similar activity to the Tl(}i peptide, but less
that the activity of Mutant #1.

20 6. Mutant # 6 consists of the amino acid sequence of Mutant #5 in
reverse order. It surprisingly had similar activity to that of Mutant
#5.

Tt can thus be seen that not all of the T101 amino acid sequence is required
for proliferation stimulating activity.

25

Example 5
" Biotinilated-T101 peptide was synthesized and its binding to human PBLs

was determined using a fluorescence microscope.

30 Method



15 peptide, and had almost no activity. This indicates that the five C- terminal amino acids of Mutant
#1 are crucial for its activity. 5. Mutant #5 consists of 13 amino acids which partially overlap those of

Mutant #1. 't@gdz osédg]%'?g activity to the TIOI peptide, but less that the ac{jéi{éﬁgéug%%qggﬁ 1. 20 6.

Mutant # 6 consists e amino acid sequence of,;Mutant #5 in reverse or surprisingly had
similar activity to that of Mutant #5. It can thus be seen that not all of the T101 amino acid sequence is
required for prolferatitatadiybu(ptingautiidityin? b Eiamp e brBatinitaias - W@ pditide wad®nthesized

and its binding tg human P as determined using a fluorescence mj ope. Method WO

2006/0462 lllt[gﬁ%‘?gé%vé 2‘% E%?ﬁﬁ?a%%lﬁg}%]l ggﬁrdee&iﬁwgﬁf)el}{é%ﬁ?gnggﬁgr%%ﬁg was added

to 106 celig/tube: (bemasnRBkmzAcanisat wasmlse iepassctutitheidbTdiih pepltide ynvithae next step,

saturating concentrations of fluorescent antj-bjotin antibg%gw e added and the cells were washed 3
(o]

times witBE58 . apdethe e retRely BHSSveimss Lh CERtS WRkFoLEERREGs The

results, shwa-in fifhresdBslicaigdhatsbpanti-biotin antibody bound to the cells treated with biotinilated
T 101. It was found that increasing concentrations 10 of biotinilated-TiOl peptide caused an increase in

fluorescence (results from FACS not shown). When the biotinilated-TIOI peptide is first bound to the
antibody and th [Lonjugate is incubated with the cells, no fluorescence was detected. The

control cells ha rescence (results not shown in Figure). In most cases the cells labeled with the
biotinilated-T 10 Theeptdkswerevswein Fig. 5, indicate that the anti-biotin antibody bound to

the cells treated with biotinilated T101. It was found that increasing concentrations
10 of biotinilated-T101 peptide caused an increase in fluorescence (results from
FACS not shown). When the biotinilated-T101 peptide is first bound to the
antibody and then the conjugate is incubated with the cells, no fluorescennce was
detected. The control cells had no fluorescence (results not shown in Figure ).
In most cases the cells labeled with the biotinilated-T101 peptide were seén
15 clumped together. 7
This experiment provides direct evidence that T101 can bind to human
PBL. Since the antibody cannot penetrate into the cells, and cells not labeled with
T101 were not labeled with the anti-Biotin antibody, the conclusion is that only
cells that externally bound T101 were labeled.

20 Similar results were obtained with mouse splenocytes.

Example 6
In order to find which subpopulation of lymphocytes binds the TI101

peptide, a FACS analysis using mouse spleen or thymus cells was performed. For
25  the analysis several antibodies were used: (1) anti-mouse CD3, (2) anti-mouse
CD4, (3) anti-mouse CD& and (4) anti-mouse CD25.



L5 clumped together. This experiment provides direct evidence that T101 can bind to human PBL.
Since the antibody cannot penetrate into the cells, and cells not labeled with T101 were not labeled

with the anti'@@ﬂo@'ﬂ?&? y, the conclusion is that only cells that externally-pginfslehhvere labeled.
20 Similar results were obtained with mouse splempocytes. Example 6 In order to find which

subpopulation of lymphocytes binds the TiOl peptide, a FACS analysis using mouse spleen or thymus
cells was perforgalkbdr 25 the analysis several antibodies were used: (1) anti-mouse CD3, (2)

anti-mouse CD4, (3) anti-mause CD8 and (4) anti- 0 3 -

PCT/1 |_2005/ooi‘.‘1 1%‘%%"%%08" Eﬁ%%%%l(ﬁéc%@énﬁgrﬁi%@eﬁi 1@ geg’t?ﬁf%at%ﬁdrf(% peptide and
PE- strepiamigita adth aardl T4 aREnase GdASe FGDSHch Bottibmay, imisovpe iEntibedyneas used as
a control. 5 Results Results from a FACS analysis are presented in Fig. 6 (Y axis shows the
percentagdBPRIBEIEE U579 2T AeIBRing conclusions may be reached: (1) Adding the biotinilated
T101 peptide caused the appearance of large 10 fluorescent cells, while in the control experiment no
such cells were detected (results not shown). (2) All of the CD25+ cells were also labeled with the
biotinilated peptiﬁé&@ Part of the CD3+, CD4+ and CD8+ cells were labeled with the biotinilated

peptide (results RALSHOWN1S TERAE Bindaia S 25 hrabntaDd Faglls and GRSstees. e CD25+
cells are probably also CD4+ and CD8+. Thus, T101 binds to cells that regulate the immune
response.percentage of labeled cells). The following conclusions may be reached:
(1) Adding the biotinilated T101 peptide caused the appearance of large
10 fluorescent cells, while in the control experiment no such cells were
detected (results not shown).
(2) All of the CID25+ cells were also labeled with the biotinilated peptide.
(3) Part of the CD3+, CD4+ and CD8+ cells were labeled with the
biotinilated peptide (results not shown).
15 T101 binds to CD25+ cells, CD4+ celis and CD8+ cells. The CD25+ cells
are probably also CD4+ and CD8+. Thus, T101 binds to cells that regulate the

immune response.

Example 7
20 The purpose of the experiment was to examine how the T101 peptides

influence the immune response in mice and whether the T101 peptide can
influence any of the components of the immune system both with respect to the

level of different cell types and in the ratio between different subpopulations.

25 Method
50 microgram/K.g of T101 peptide or saline were injected (twice a day for 8
days) into 7- to 8-week-old female Balb/C mice (10 mice per group). CDC
analysis was made of the blood and the percentage of different subpopulations of
white blood cells (WBC) (monocytes (MONO), tymphocytes (LYM) and total
30  WBC (WBC)) was analyzed. Platelets and RBCs were used as controls.



Examplé 7 20 The purpose of the experiment was to examine how the T101 peptides influence the
immune response in mice and whether the T101 peptide can influence any of the components of the

immune system hoth with respect to the level of different cell types and ipghafafiR.Qteen different
subpopulations. 25 Method 50 microgram/Kg of 1401 peptide or saline were injected (twice a day for 8

days) into 7- to 8-week-old female Balb/C mice (10 mice per group). CDC analysis was made of the
blood and the pdtesgmage of different subpopulations of white blood cells (WBC) (monocytes (MONO),

lymphocytes (LYM) and total .30 WBC (WBC)) a I wele ssed as
controls. WO 20086/ 3d'p fl\ﬁé’old’s ngl%ﬁ %%{ég)lﬁt%%,&es 2%%%% ?1{5%5@7&% 7- to 8-week-old
Balb/C fenpaledwnicst tirret\88%main insrd dBEGT AttbowBQ24rijettien WEIC tul dWiNgnefetderiwith the T101

peptide as compared to saline.injection, When sub-populations WA&C were , 5 was an
increase GPABSTESA0SHTHR 19}%{5??8&13 TN %’r?cggy@éél%n%hggexperirhﬁgﬁﬂt:a}%%%é gﬁs&(%mpared to
the saline jpieciad ERRiKRECTOURPASIE GTMOinththievsinphpdateletarahdmendoldesl callsRBC) were

also examined. The difference between saline and T101 pe E{ide injection was found to be less than

5%, as ShOVPSTHPETEEBEERRS SREUPIRA o5 F@&jﬂfﬁ?‘é) KRG U D#+ and CD8+ population did

not reveal any siguificaggiffefrnqeshstwepnEill -Feaied micedrdiBalRBTpatedemitso(results not
shown). This experiment was repeated in 3-4 week Balb/C females (7 mice in a group), The mice

were injectsamingdy Thaicisrenrrbeiesa saijnarRddd ik prefide MRS 8T B 9 this
experiment, as digtincisfrom gﬁg@p&ﬁg&%@ &Rl penrtifeiAces serReayppression of the immune
system as expressed in the level of the different o
10 Looking at CD4+ and CD8+ population did not reveal any significant
differences between T101-treated mice and saline-treated mice (results not
shown).
This experiment was repeated in 3-4 week Balb/C females (7 mice in a
group). The mice were injected with 72 microgram/Kg twice 2 day. The results are
15  illustrated in Fig. 9.
In this experiment, as distinct from the above, the T101 peptide induced
some suppression of the immune system as expressed in the level of the different

cell types. The magnitude of the suppression was approximately 30%.

20 Exampie §
The level of different subpopulations of cells in spleen lymphocytes was

examined in Balb/C 3- to 4-week—old female mice, injected once a day with T101

(72 micrograms/K g weight). The results are summarized in Fig. 10.
As shown in Fig. 10, T101 decreased the levels of both CD4+ and CD8+
25  cells in the spleen of the rnice. In thymus cells, there was no difference in the level
of CD4+ and CD8+ cells (results nét shown). In lymph node of the rmice, a
decrease in the range of 3 5-50% in the level of CD4+ cells was seen, but there was

no change in CD8+ cells (results not shown).

30 Example 9



cell types. The magnitude of the suppression was approximately 30%. 20 Example 8 The level of
different subpopulations of cells in spleen lymphocytes was examined in Balb/C 3- to 4-week-old

female mice%ggagﬂ‘lg%e a day with T101 (72 micrograms/Kg weight). Thgtesisin@rgsummarized
in Fig. 10. As shown in Fig. 10, TiO1 decreased the levels of both CD4+ and CD8+ 25 cells in the

spleen of the mice. In thymus cells, there was no difference in the level of CD4+ and CD§+ cells
(results not sholir)Uniynaphindedofitie thee, candetrrisssnthfe IEHHBIT BIST W iRE level of

CDA4+ cells was seen, but there w, change. + i%ﬁﬁm nk,3R-Epample 9 WO

2006/046?%%@?73;9&?55}%&13135 %n@%a fs%zsr%%%%g%uﬁﬁl@ﬁ] tc gssdl}ggﬁggé;h%aﬁﬁrﬁ)}r?e system

(TH2 intepleukdthpThe deivel whi hitwras satayBLlh thice grdaps(8ssamitd)esh: @ptbde group of
mice was injected wjth T101 twice a day (Assay #3); (2) an group was.injec ith,the same

| concentrﬁi’BHFbWBda‘ﬂﬁé( & )?@@P&%@%r&%?oﬁ% 0 %%c%%v%ig%]é%gg\g%’ce every

otherday Assayffikl Sbipiegtephiesemwent-tiedsame (@2emiatigrads/Kdwseight)l Mibdlinjected with

saline served as control (Con). The results are shown in Fig. 11..%§£h%n the Ie)ée& o‘gvih-llo was
increasedmitalFgr0FRs rORFHIH $heaRFe o B AT A it 1o #ikke

%ée}qgﬁg et regimen of
injectionswas oneeq-LEHtheLagyrThesaasmissassLRRIEVELfor the use of TIOI as an
immune suppressor in the treatment of autoimmune diseases. Example 10 Ig#g adult Balb/C mice,

using lower concéstehtio s dier 1GYebothdlind oGS intFRassdelb A FOHRS ML 8L  ved. This
eXpe”mem'h@ﬁé@%ﬂﬁ?ﬁs&ﬁhﬁé‘é@Qﬁ’é@@%ﬁééh@HB%@&S&%%B%@QHJ%@@Qmxrugn@ﬁberapy of
cancer. M&tho

0 every other day.

These results are supportive for the use of T101 as an immune sUppressor

in the treatment of autoimmune diseases.

Exampie 10
(s In adult Balb/C mice, using lower concentrations of T101, some iricrease in

the level of immune cells was observed. This experiment had the purpose of

testing whether this increase can be applied to immunotherapy of cancer.

Method
20 Eight week Balb/C mice were injected with mammary carcinoma
EMT6/CTX cells, and after the size of the tumor reached 4 mm?, the Dnice were
injected with T101 peptide (50 microgram/Kg) twice a day for 8 days. The size of
the tumor was measured every other day as well as at the conclusion of the

experiment.

Results
The results regarding size of the tumor at day 14 are summarized in Fig. 12.
In mice treated with the T101 peptide, the fold increase of the tumor size was 4.3,
as compared to the original size of the tumor before injection. In mice that were
30 treated with saline, the fold increase of the tumor size was 6.7. Thus, T101 was
| able to significantly reduce tumor growth.



>.0 Eight week Balb/C mice were injected with mammary carcinoma EMT6/CTX cells, and after the
size of the tumor reached 4 mm2, the mice were injected with T101 peptide (50 microgram/Kg) twice

a day for 8 d@y &lﬁe? of the tumor was measured every other day as,welas ke sonclusion of
the experiment. 25 Results The results regardinggsize of the tumor at day 14 are summarized i m Fig.

12. In mice treated with the T101 peptide, the fold increase of the tumor size was 4.3, as compared to
the original size @‘hﬂneahemcﬁ@mefwt&inj@dﬂieﬁuincniise%m&wéme%@ tidatéid asittbsalinenthizatold increase

of the tu jze wa Thus W s able t ntly reduce tumor growth. WO
2006/042%5*—"8‘?‘?@ 874 eseoﬁbrgN ﬁ&ﬁ e l}dn#%)r |]§mhown in Fig. 13. It can be
seen that T101 W@Lﬁ(ﬁb@d@l Ségﬂdll@anﬂ? tesreasmtie gmwﬂ&d.aﬂmoﬁﬂ]ednmmf Phthdlagical studies of
these tumors revealed that in some of the TIO1- treated.mice there was icant mcre e in the
numbers SHIGIRDABICSLReLh AV %%@Lﬁ‘r%‘b‘f RERT ISRt oﬂ‘fﬁg? %ﬁfﬁ@%&ﬁ%efs( @40lits not
showg) _ fhessgiasulis thoigateial dipanayhriugrdtirrapedlicRiviorsasnesr treatment. Example

11 10 In order to test the ability of T101 to treat autoimmune diseases, a mouse model for
colitis/Crohn's did®4se weaslissdgdisgin-thebkldRiranmnamsrd HieE RSt Gal DSy (BN sulfate) in
the drinking watey; (5%) for 14 days. During that time the mice were injected with either saline or
saline containing T101, in accordance with the below. Blood in the 15 stool, body weight, and stool
consistency were followed. At the end of the experiment the mice were sacrificed, the colon removed
and its Ienﬁth me?syied. The mice were divided into 4 groups, 3 mice per group:

Xampie

10 In order to test the ability of T101 to treat autoimmune diseases, a mouse
model for colitis/Crohn's disease was used.

Eight-week-old female Balb/c mice received DSS (dextran sulfate) in the
drinking water (5%) for 14 days. During that time the mice were injected with
either saline or saline containing T101, in accordance with the below. Blood i the

15  stool, body weight, and stool consistency were followed. At the emd of the
experiment the mice were sacrificed, the colon removed and its length measured.

The mice were divided into 4 groups, 3 mice per group:

Group #1 — Control — received normal drinking watér (with no

DSS) and without treatment.

20 Group #2 — DSS — received drinking water that contained 5% DSS
and were injected with saline

Group #3 — DSS+BTLI ~ received drinking water that contained

5% DSS and were injected with T101 once every 3 days (at a dose of T101

of 52 microgram/Kg).

25 . Group #4 — DSS+BTL2 - received drinking water that contained
5% DSS and were injected with T101 once every 3 days (ata dose of T101
of 13 micrograim/Kg).

The results are summarized in Figs. 14 and 15. It can be seen that the
T101 peptide had a profound effect in decreasing disease symiptoms in

30 these animals, as compared with mice receiving DSS and only saline.



Group #1 - Control - received normal drinking water (with no DSS) and without treatment. 20 Group
#2 - DSS - received drinking water that contained 5% DSS and were injected with saline Group #3 -
DSS+BTL1 -aget;%g gL erigking water that contained 5% DSS and were '”ﬁ%ﬂz\lm%&%dlﬁl once every
3 days (at a dose of T101 of 52 microgram/Kg). 2 Group #4 - DSS+BTL2 - received drinking water
that contained 5% DSS and were injected with T101 once every 3 days (at a dose of T101 of 13
micro gram/Kg). The reBtissaressuitamatized ithEigshd 4 Bhdl1Sdptidn beaseesethiat the 1101 peptide
had a profound effect in decreasing disegse symptoms in. 30 these animals, as co red.with mice
receiving DSS awggﬂﬁ’é‘? 260%45%@@/&288&%8%“&% bSlFﬁgees%e g(?a%%ltg Sshow that
the T101 peptide.6BALEF¥RAS disgfBrunosuppressor in the treatment of autoimmune diseases such
as colitis/Crohn’s disease. 30 CLAIMS: 1. An isolated polypeptide comprising an amino acid
sequence of SEQ. ID_NO: 2 or SEQ. M. NO: 4. 2. An isolated polypeptide comprising an amino acid.
sequence of SEQ. 5ID. NO: 2 or SEQ. TD. NO: 4, in which one or more amino acid residues is
added, deleted. or replaced, without significantly affecting the biological characteristics of the modified
molecule as compared to the unmodified molecule, wherein at-least 70% of-the amino acids of SEQ.
ED. NO: 2 or. SEQ. ID. NO: 4 are left un.substituted. 10 3. An isolated polypeptide comprising a
partial contiguous sequence from SEQ. ID. NO: 2 that includes at least 8 amino-acid residues, which
contiguous



sequence is included as a contiguous sequence in said SEQ. ID. NO: 2. 4. An isolatedpolypeptide
according to Claim 3, comprising a contiguous sequence of 13 amino acid-residues beginning from
tbcN-terminal of SEQ. ID. "15 NO: 4. :5. An isolated protein or polypeptide comprising an amino acid
sequence of the polypeptide according to any one of Claims 1-4. 6. An isolated polypepti.de according
toClaim 2, comprising a-sequence of amino acids AA, -through AA51, wherein: 20 AA, is.selected
from.leucine,.isoleucine,valin..e and methionine; 'AA2 is selected from lysine, arginine and histidine;
AA3 is selected fromleucine, isgleucine, valine and methionine; A A is selected fromtryptopban,
phenylalanine and tyrosine; A.A.S'is selected from leucine, isoleucine, valine and methionine; 25 AA(,
is selected ffoht Sﬁ‘ie, threonine. alaning, glycine and proline; AAA is selected from serine, .

threonine, akanin. esglycing andpplingadA3iaselecieddromighiaminelutamisagid pspartic acid
and asparagine; AA9 is selected from serine, threonine, alanine, glycine andproline; AAio is selected
from leucine, .sN@ﬂ@iﬁé%n@am%thi.onine; 31 AA11 is-selected from glutamhne, glutamic acid,

aspartic acigand agpaisaied Mldipsatecied fiommsesinediteonine salaning. glycinecnd proline;
AA13 is_selected from serine, threonine, al.anin.e, glycine and proline; 5 AAM is selected from' serine,
threonirte, aF&ﬁiﬁ%?g@c‘i’ﬁeﬁéﬁ?dkﬁPoﬁgi ‘A%l‘g‘-igv 845 FHF RO L& B S5 ESHdfRSglycine and
proline; AALddadeldekedifrom jyplaecdrginiteandshisidingiAALTiisselected fiaaiggusamine, '

glnta.mii:_ aci.d}bg%%rti.%gcidfargg as %a@é%e;m%éc%fg s%egt{}ed,fggg&liuci\%% isoleucgrl}g, f}i]alin(aT and
methionine; T REG5ECeiBetet rom ysine, arginine and hls]i?c?lne; ARD0 _sé‘l’é%}S 5 serine,
threonine, alacikeyglysinednadipkaing 0% of the amino acids of SEQ. ID. NQ: 2 or SEQ.
ID. NO: 4 are left upsubstituted. |
10 3. An isolated pdlypept:ide comprising a partial contiguous sequence from
SEQ. ID.NQ: 2 that includes at least § amino-acid residues, which contiguous
sequence is included as a configuous sequeﬂcé in said SEQ. ID. NO: 2. |
4. An isolated pd}_ypepﬁc_lc according to Claim 3, comprising a contiguous
sequence of 13 amino acid residues beginning from the N-terminal of SEQ, 1D,
15 NO:4. '
. An isolated protein or polypeptide comprisiﬁg an ammno acid sequence
of the polypeptide according to any one of Claims 1-4.
6. An isolated polypeptide according to Claim 2, comprising a sequence
of amingc acids AA, ‘ﬁirou@. AAsy, wherein:
20  AAis selected from. '[c—:ucine,_isoleucine,‘vaj{im; and methionine;
AA, is selected from lysine, arginine and histidine; - _
AA; is selected from leucine, isoleucine, valine and methionine;
Al is: selected from tryptophan, phenylalanine and tyrosine;
AAsis selected from leucine, isoleucine, valine and methionine;
25 Adhgis selected from serine, threonine, alanine, glycins and proline;
A is selected from serine, threonine, alanine, glycine and proline;
Ay is selected from glutamine, glutamic acid, aspartic acid and asparagine; -
Al s selected from serine, threonine, alanine, glycine and proline;

A Ay is selected from leucine, isoleucine, valine and methionine:;



A.A21 is selected from lysine, arginine and histi.dine; AA22 is selected from serine, threonine, alanine,
glycine and proline; AA23 is selected from glutamine, glutamie acid, aspartic acid an.d.asparaginc; 15
AA24 is selected from serine, threonine, alanine, glycine and proline; AAu-is selected from-lysin.e,
arginine and histidine; AA26 is selected from lysine; arginine and histidine; AA:z-7 is selected from.
leucine, .isoleucine, valine and methi.oninc; AA2s.is selected from serine; threonine, alanine, glycine
and proline; 20 AA29 is selected from glutamine, glutamic acid, aspartic acid and asparagine; AA30 is.

selected from, lysine, arginine and @Qﬁg&@Aﬂ is se]:qg}gglfgo%ﬁ{ut' ine; . giutamic gcid, aspartic
~acid and asparagne:; AA32 is selected from feucine, is6leucine, valire %ﬁé%gr%%%ng? \33 is
selected frorASed¢i@Cisoleucine, valine and m.eth.i.onine; 25 AA34 is selected from serine, threonine,

alanine, glycing gnd ueling; ARBSIsselected fram.vsing, sigbnineangd-Pistidine; AA36 is selected

from serine, fltreoni.ne, alanine, glycine andproline; AA37'is selected f om lelcine, Isoleucine, valine
and, methi.oftifhe; ISR e S BRI RO ESTRSHh PR e AREclRSsine; .30 AA39 is

seIecte@frowmg@Q@&@B%WQ@@@&%@Q%;%%:%@ég%gjfégm serine, threonine,
alanine, glycine andﬁglg)ﬁline; AAar is selected from tryptophan, phenylalanine and tyrosine; AA42 is

selécted-froM-fyptd SRR SR IR B SsiAE SR ASH TS SR @rphB® leucine, isoleucine,
valine and meiignineicAbd4rissalecietitontsesng Hhtgaine, alanine, glycine and proline; AA45is
selected from serine, t reo&i e, alginine,glyc' e and praline; AA46 is selected from serine, threonine,
alanine, glycine &I 5SS, TRAYF LM EE S oM fel it RATRE aE, AliAsPanamsthionine; 10
AA4S5 s selestags foseltyatbfifvan | plebnyldakineiaadbiiesinad methionine; :

10 AAy is selected from lysine, arginine and histidine:
. A Az 1s selected from serine, threonine, alanine, glycine and proline;
AAgg s selected from lysine, arginine and histidine;
Abhgy is selected from serine, threonine, alanine, glyéinc and proline;
AAy; is selected from glutamine, glutamie asid, aspartic acid and asparagine;
15 AAgsis selected from serine, threonine, alanine, glycine and proline;
AAgs is selected from Tysine, arginine and histidine;
Algg is selected from lysine, arginine and histidine;
Ay is selected from. leucine, isoleucine, valine and methionine;
ABgy 15 selected from serine, threonine, alanine, glycine and proline;
20 Ahly s selected from glutamine, glutamic acid, aspartic acid and asparagine;
AAag 18 selected from lysine, arginine and histidine;
Ala is selected from glutamine, glutamic acid, aspartic acid and' asparagine;
AAas, 1s selected from Jeucing, isoleucine, ?aline: and methionine:
Az is selected from leucine, isdléucine, valine and m.ethj:o:ain.e;
25 AdAszy is selected from serine, threonine. alanine, glycine and proline;
AAgs s selected from lysine, arginine and histiding; .
A Ajg 1s selected from serine, threonine. alanine, glycine and proline;
A A5 15 selected from 1sucine,.isolaucine, valine and methioning;
A Agzg is selected ﬁ'om.ttyptophan, phenylalanine and tyrosine;
30 _AAgeis selected from tryptophan, phenylalanine and tyrosine:



AA49 is selected.from glutamine, gl.utamic acid, aspartic acid and asparagine; AA5O0 is selected from
lysine, arginine and histidine; and AA 51 is selected from lysine, arginine anal bistidin.e_ 7. An isolated
polypeptide, comprising a sequence selected from SEQ. 15 ID. NO: 5, SEQ. ID. NO: 6, SEQ. TD. NO:
7, SEQ. ID. NO: 8, SEQ. ID. NO: 9, SEQ.ID. NO: 10 and SEQ. M. NO. 12. -S. An isolated
polypeptide according to claim. 2 comprising a modified sequence of SEQ. TD NO: .2 or SEQ. 7D:.
NO: 4, in. which up to tthree residues are each substituted by another amino. acid-residue by

conservative gubgtituion:RQ:84Agrdsplatednolypeptideaccarding to;any one 9} ccﬁ‘l?ims ](.i3
comprising aming acid -residues AA38-AA39-AA40-AA.41 AA42,’being-res’|d§es 0 poaslﬁlons 38t042
of SEQ. ID. NQ_S(:) wideb, are eirber modified or unmodified, said modif cation.beingby conservative

substitution, wheeis sAARS iF-selesteiiom, iprRiophanpRenylalaling,and tyrosine; 25 AA39 is
selected fromtryptophan,phenylalanine, and tyrosine; AA40 is selected from threonine, serine,
alanine and prollﬁ.éﬁoséﬁigfl‘#ﬁs%éﬁ%%(??g%p éﬁWﬁ’lEﬁlﬁ'& HEHESIERY tryptopban; AA42 is
selected fromAphedytalaniad fitynostneiman thb)mnicpkana i AndsakatgsHglypeptide according tot n any.

done of Clai%% :épé&_t%@@isin gmint%acidkr;esi ues A .A35-AA39-x+40-A -+A41-AA42-AA43,
being 33 residues of poSItions 38 1643 of SEO DRI %, Siihe R¢ BRERsubstituted by, other

amino acid reSitluss srlarisdifsumitedisaitisubstic)tibninbe g dironse prative substitution, wherein..:
AA38 is selected, fram 5@6%89?&99 Wy nine, and tyrosine; 5 AA39 is.selected from tlyptopban,
_phenylalanine, ahd tyrosine; AA40%}§2éIé?t%%&4P§m%p r‘%ﬁ%&%‘é‘?iﬁ‘é, HAHHE and prolin.e; AA41is

selected fronfpheryetavise, pradiniond wypropramalinkimhis seldttedirpm phenylalanine, tyrosine,
and trygt@ph%{é@}@%%@m’nﬁﬁﬁﬁgﬁ%@%grﬂ}%o%ﬂ{je;metbipnine. _
Ahug Is selected from glutamine, glatamic acid, asparts acid and aéparagine;
Ahse is selected from lysine, arginine and histidine; and
AAs is selected from Iysine, arginine and histidine. =
_ 7. An isolated polypeptide, c(}mpr.isingv a séquence selected from SEQ.
15 ID.NO: 5, SEQ. ID. NO: 6, SEQ. TD. NO: 7, SEQ. ID. NO: 8, 8EQ. ID. NQ: 9,

SEQ. ID. NO: 10 and SEQ. TD. NO: 12.
8. #Amn isolated poiypeptide according to claim 2 comprising 2 modified

sequence of SEQ, ID NO: 2 or SEQ. IID.'NO: 4, in which up to three residues
are each substituted by another amino acid residue by conservative substitution.
20 9. An jsolated polypeptide aépording to any one of Claims 1-3,
comprising amino acid Teéicluas Algs=Ahsg AN A A 4-A A, ‘being residues .
of positions 38 to 42 of SEQ. ID. NO: 4, which arc eithor modified or
wnmodified, said modification being by conservative substitution, wherein:
AAgzg 15 sélected from tryptophan, phenylalanine, and tyrosiné;
25 AAs is selscted from tryptophan, phenylalanine, and tyrosine;
Ahy s selected from threonine, serine, alanine and profine;
Ay is selected from phenylalanine, tyrosine, and tryptophan;
AAg; is selected from phenylalanine, tyrosine, and tryptophan.
10, An isolated polypeptide according to any one of Claims 1-3,
30 comprising amino acid‘ Tesidues AAgg-AAz-AA ;~AA42-_. A4, being



10 11. An isolated polypeptide according to any one of Claims 1-3, comprising amino acid -residues
AA36-AA37-AA38-AA39-AA4a-AA41-nnA42, being residues of-positions 36 to 42 of SEQ. JIB. NO: 4,
which are either substituted'by other amino acid residues or unsubstituted, said substitution being a.
conservative substitution, wb.erein..: 15 AA36 is alanine; AA39 is valine; AA38 is selected
‘ixom.-tryptophan, phenylalan.ine, and tyrosine; AA39 is selected from, -tryptophan, phenylalanine,
and-tyrosine; AA40 is selected-from. threonine; serine, alanine andprolin.e; 20 AA41 is selectedfxom

phenylalaning in -trypt Ny AAMA2 is selegtgghfrom phgnylalaning, tyrosine ,
andtryptopharﬁ.sgiﬁqz%arﬁigé;éj@g %oglygglgptigg%icqrding %ﬁgﬁy%ﬁeﬁlgﬁc)édih@gi 1E E—B%%o%%ﬁ%ing amino
acid -residueshABEAABY - 0BT AARIAAZ]- AFAUAN2- ArsdstiBlinghesSiddesib ositions 36 to 43 of

SEQ. TD. N éﬁ%%ﬁ@&}%egﬂtﬁgggm%ther amino acid residués or unsubstituted, said

substitution being .a conservative substitution,-wherein: AA36 is alanine; AA39 is'bai,ine; AA38 is

selected frordiypisshtastoshEnyidamieehandlrexiaan3e, ARG disisiected-from tryptophan,
phenylalaning, and.tyLasing; §g}nﬁ%ﬁd§h§,§]’eﬁ§%gyfg@mgegﬂm%§§gm§, alanine and p"roline;” AA41 is

selected frown phenylalanine, tyrosiiie,” and tryptophan,; AA42 is selectéd from phenylalanine,
tyrosine, andAypeptarsiol Aamithsaiaiieasiontialemes vamherasasencine, and methionine. 13. A

isolated polypepfide eqmpidsing,oneshihRdelevine aRINgRCIL SepUsRCes: - - N
SKXIx2SDK SSE%}}/}égéﬁxgEI\{lvg 1@%?12'1‘ %%%QB%%SII\}I% 3}33) t\;?]}géﬁﬁgnl?KQLISKAVXSXdXSFFLX6
(SEQ ID NO: :

AAg3 is selected from leucine, valive, isoleucine, and methionine.

10 11 An isolated polypeptide accmﬂing to any one of Claims 1-3,
comprising amino acid Tesidues AAz-AAzrAAs-Afy-Alp-AAy-Ahy,,
being residues of posifions 36 to 42 of SEQ. 1D, NO: 4, whjch are either
substituted by other amino acid residues or unsubstituted, said éubstitution
being a conssrvative substitution, wherein:. «

15 AAsg s alanine; |
A Az isvaline;

 AAag is selected Tom tryptophan, phenylalanine, and tyrosine;
Abag is sélectgﬁ “from tryptophan, phenylalanine. an.diyrosine;
AAy s selected from. threonine, serine, alanine and proline;
20  AAy is selected from phenylalanine, tyrosine, and tryptophan;
AAg is selected from phenylalanine, tyrosine, and tryptophan.
12, An 'isdlafed polypeptide according to any one of _Ciaims 1-3,
comprising amino acid tesidues AAq-AA Al AA - AA 4-AA g1~ AA o
AAys, being residues of positions 36 to 43 of SEQ. TD. NQ: 4, which are either
25  substituted by other amino acid residucs or unsubstituted, said substitution
being a conservative substitution, wherein:
A g 38 alanine;
- Ady ié‘Vaf,ine; .
Az 1s selected from tryptophan, phenylalanine, and tyrosine;
30 AAjy is selected from tryptophan, phenylalanine, and tyrosine;



5Kxzx26DKQL25KAVQRSFF, (SEQ ID NO: 1.7) or. .SY,x,x2SDKQLISKAVQRIFFLX6STL (SEQ
'IDNO: 1.8) wherein x, represents R, Q, F, H, K, N, D, B. Y or. W; x2 represents V, M. l or L ; x3
represents W, Q, F, Y, N, D or E; 4 zepresents W, R, F, Y, Hor IC; x;-represents T, I, S, P, A, G,/'L,V
or'M; and x6 represerits P, T, A, G, |, V or. M. 34. An. isolated protein or'polypeptide comprising the
amino acid sequence of Claim. 13. 15. A polypeptide sequence according to any one of Clain -as

- 1-14,.in whichathe;amue-acids-a5e istheiteverse Aord%%_@m%cae {jgg)llg_omposition comprising
the isolated polypeptide of any one of Claims 1-1 5. 17. Use of the polypeptide éf any one of claims
1-15 in the midhifioRGHectR% PR Bisr e RSP tn B Hsinh @ROSTEPiRsdas or disorder selected from the

group consigtifg g.g%@ggﬂ&s%ﬁgjgggﬁmmi@%ﬁrﬂ%%@dﬁﬁg@matory or allergic condition, a
skin disorder, a vital djsease, a-cancer disease, an 35 autoirmiune disease, 'a burn, tuberculosis,

herpes, acute” 3’8?1?8W%ﬁﬁfﬁi%%?%uﬂ?ﬁ%ﬁ%ﬂ?@ﬁéﬁaﬁﬁé melpgHRSeholestatic hepatitis;
cirrhosis, stgmatitis, mdma{girﬁgﬁjﬁ%ﬂ& Aﬂﬂﬁpﬁﬁé%éeﬂuﬁ@%ﬁﬁﬁ%%‘%ﬁ@y&ﬂ? of Claims

[-15, Whereigmcci)l?%gésmore amino acids are replaced by the corresponding D-amino acid.

SKxy%, SDROLI SKAVR X /s FE L ST (5EQ ID NO: 15)

S¥x, 2, 8DROLI SKAVR X ;X FFLixg (SEQ TD NQ: 16)

SR % SDROLISKAVORTFEF, (SEQIDNO:17) or

SR3: X, SDROLISKAVORTFE L ST (SEQIDNQ: 18)
 wherein

xyrepresents R, Q, FL FLIE, N, DLE, Yor W,

¥p represents V, M, J or L; : .

Harepresents W, Q,F, Y, N, D or E;
| X4Tepresents W, RLE, ¥, Hor K;

Xsrepresents T, 1, S, P, A, G, 'L,V or M; and

xsrepresents P, L, S, T, AL G, LV or M.
14. An isolated protein or polypeptide comprising the amino acid sequence
of Claim 1.3. ‘
15, A polypeptide sequence according to any one of Claims 1-14, in which
the amine acids are in the reverse order. _
16. A phammacentical composition comprising the isolated pblypép’dde of
any one of Claimis 1-15.
17. Use of the polypeptide of any one of claims 1-15 in the manufacture of a
medicament for the treatment of a disease or disorder selected from the group

consisting of Parkinson’s disease, Aizheimer's disease, an inflammatory or allergic

condition, a skin disorder, a viral disease, a cancer disease, an



35 '
. autoimnnine diséasé ‘a bum tuberculosis, herpes, acute -or
chronic hepatitis B, acute or chronic bepatitis C, chronie. cholestatic hepauus }
clrrhosrs stomatitis, and mala infertility, _
18. A po]ypcpﬁde sequence according 10 any one of Claims 115, whersin

One or more amino acids are replaced by the corresponding D-amino acid.



