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Currently, many bi ol ogi cal response nodifiers. (BRM) have n_identified.
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irrport4§nt role in the overall inmmnonodul ation. One could say that the
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(CSF). Therefore, in. cases e there is.,insufficient production of CSF,
the ther apeng%e Applicatiansowilh ey et 'ihﬁeée’gg?‘?ei%‘é( Iﬁ%lnb‘rlﬁﬂmg:ﬁb%ﬁi c
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di sea ens of ‘mTl1on of people currently suffer w thout any
cure. The cellular branch of immunity is responsible for vigilance against

BACKGROUND OF THE INVENTION
Currently, many biological response modifiers (BRM) have been identified.

5 Examples include interleukins and cytokines. The thhymus 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: i.e., helper (CD4+) T-lymphocytes, which aid in the
differentiation of other lymphocytes; killer cells (NK 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 (CSF).



these chronic viruses, fungi, yeast, and parasitic infections as well as
agai nst neopl asns and the synptons of aging. Thynus extracts have been used
cl i ni cal Iwoi2znoe20498pi ety of ways invol ving sone of theseprcondwsonsi3 They
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i et r eam ChERHsEPaftis LRI T, BShie REBAUTS OO M8 feldlins v
been LrLahethitUisesss ;f:lldny lvw'iim t&hY B0 o SoplerkaMiynguffémwahbandoni zed

study 1n patients wth nmalignant nelanoma, thynus peptides caused an

i ner easgdctienOlhéd ceHulerbradeh aofl ongenityuisviespbnsible fandvigileneaagaingual ity
of life (4). In another random zed study in intermed ate- and hi g,h-%rade
non- HoWwgRi shronigpyiswses, fangirveasheind DakaNleG Ifes1ansy ansvplprs agams
addition o standard chepot her.apy. e treated tients tolar hynus
pept i B8P %awg?l?e EVITLY ngé%jr% ﬁihhé’gh‘ﬁ SFUH &avggh%peqsgﬁrcgﬁggar} e rate
t han S |, et 116k cs 8Pt Havk: bddh asdqurt her
rando?ﬁp%eslag%ba%qi\ﬁa%g??&e{ﬂ?g{ég%%@rggﬁ %%S%t(}?égpggteg Eﬁ?%ery shovvedst hat the
pati egtflwhandecsi Vgféctdbien)s bpephédedven anttli h ovotnbifatiat etvith dither
significantly better in lowering the rate of abdom nal abscesses and upper
respi therapguticacthymfe exiraets hagy bean uaad dorittest! severgyansk ehromie éllpigieonen

et | BB INANEADF UFBRITOrY REIct HoREEY B9 P bt A did, promic 7T
h Lani £ I
it ootaraiets yfBises” Ak Pt M el B0 ENECE, [ BTRaRSRREY

pept i dEecermsRdidRiedsr the MR ef &wﬁ‘i‘oﬂ%fagﬁwaﬁa nadiatidnaadd paot etdo ng t he
pati ent agai nst nyel osuppressi on of standard chenotherapy; for supporting

bone been ousadas\adiyncd termaiadireamothesapy Sdretrentenpyf MeoplgsnevaHt ofig
Segon%?ersé iccr)]r];deisc:iz)ing gaswg ll;eeel"i ’(c)reated 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 another randomized study in intermediate- and
high-grade non-Hodgkins lymphoma, 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

A4 )

lowering the rate of abdominal abscesses and upper respiratory tract infections (6).
A randomized study performed in 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-



I mmunosuppr essi on caused by standard chenot herapy and surgi cal

I nterventions; for increasing the conplete and partial response rate to

ant i cancewotha@vepizes; and for inproving |ynmphocyte functconLzwsiodins ogi cal
def ense nechani sns. The i nmune system#i s conposed of many dififerent cells,
including T-cells, B-cells, NK-cells, etc. The origin of these different
cel | s sugppressioRrofrstindaed Themlotlerapy;onatppontinigh bobe marmewreeoedrsl dfterer on
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pr éserfbedngrovived tympinduyas smctioor arekdziopdgical Behfehpe mevhhhisnps. esent t he CD4
antigen on their nmenbrane, while T-cytotoxic, cells present the CD8 antigen
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expr eggk klpldBe ah phe thihdb thattead toahp erodudtiire dfnmbtuge pocelihany tafther
birth. Physiol ogically generated CD4+CD25+ cells inhibit a w de range of
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contact.” CD8+ T-cells havé been reported to be essential 1n vivo to prevent

exper iorertheir membianesnEore exaphbel, divelpet cellsaptsent e OR4 patigen ondheil
t olser Eilrllc(;gﬁbrane, 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 after 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
TGTF-B and cell-surface molecules such as CTLA-4. In vivo studies have shown
that thé suppressive effect is not mediated by cytokines but rather by cell contact.
CD8+ T-cells have been reported to be essential in vivo to prevent
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's but it is not known whether



Regul at ory CD8+CD28- T-cells can be generated and expanded in vitro by

mul tiple rounds of stinmulations by allogenic APCs but it is not known

whet her t we 2p@p4bBPi on exi sts in vivo. A new study reveaiCedLzomeny113

regul atory popul ati on of CD8+ cells which also constitutively expresses
CD25 and which possesses very simlar characteristics to CD4+CD25+ cells.
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response to anti-CD3 stimulation through cell contacts wth efficiency
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encoded é t he cDNA has been nanmed TI A . The human, nouse and rat EST banks
were s BP28d no similarity of the cDNA of TIA to any known gene was
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g;tgggf ;? g? ? ﬁ% ?sg%tgia%t%égg%ef é}avggilgﬁ gtﬁtpgggide a tissue-specific protein from the
gagccaﬂhﬁ%gﬁgﬁ{lﬁt' ggaacaaaggacat gagat cca

Using PCR, human c¢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 7/0.1. The human,

5  mouse and rat EST banks were screened and no similarity of the cDNA of T101 to
any known gene was found. Similar results 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-terminal end (see Fig. 1). The cDNA
sequence (SEQ. ID. NO: 1) and amino acid sequence (SEQ. ID. NO: 2) of T101

are as follows:

atgatggcactcagaagccaggggctcatgttaccccaga
S gctgcccacaacﬁggctttcctcaccc taagtgececttgge
agcagtgtctttttcagetctgecatetctggettagtggg
gagccagtccagagctcectggaacaaaggacatgagatcca
aatccgattccaagecgagtgagtgacaagecagctaatttce
caaagctgtgtggtggacattttttettecttecaacccte

0 tgggagagaaaatga (SEQ.ID.NO:1)



aat ccgat t ccaagcgagt gagt gacaagcagctaatttc
caaagctgtgtggtggacattttttcttccttcaaccctc tgggagagaaaatga (SEQ ID. NGO 1

) MMJ k LRSQEDNLSEBOL AFL TL SALAAVSFSALHLW.SG PCT/IL2005/001113
EPVQSSGTKDVRSKSDSKRVSDKQLI SKi WP TWIFFLPSTL WERK (SEQ I D. NO 2) Provided by
the present invention are thus a nucleic acid nolecule of SEQ ID. NGO 1
and a peptide of SEQ ID. NO 2. A polypeptide of SEQ ID. NO 2 wll be

referred to herein as the ' fuII TI eptid | d peptide al so
i ncl udes a 33MYALRSQEIHLE §F%g§‘ﬁ1ﬁ&é%%—| on al so provides
a peptide co beﬁselfé‘ﬁ kP ER e, wWthout said
signal pepti gg‘ré‘g%gn%? I'ng O ﬁe foﬁbﬁéagﬁgk%equence %FSgETﬂI D. NO 4)

L HLW. SCEPVQOSSGHHERVRSHIPHRVGOKRY | SKAVWAT FFLPSTLVWERK (SEQ ID. NO 4 ) The
TIO peptide that is devoid of the signal sequence (SEQ ID. NGO 4) will be
referred to herein as the "TIA peptide ". Al so provided by the invention

is a nucl ei Braadded bglthcqolr%enbuprmﬁpngara thmmaméelemwm@e@dﬁ qﬂﬁﬁ@l a
peptide. This includes th I
st ct g&P-tNEk dg@'@%@@@ﬁ@@%@géh é%aicgﬁgype 8ot SEQIB. Nb: 2%

g? ;:E g??’?&% @?éﬁé%g%%gé@%i@?ﬁ {hg ? %B ’g? ?:ggggct ct gggagagaaaatga (SEQ |ID.

NO 3) The Tﬂy%ﬁﬂlﬂm 81!&%&1@&1% fRgudedh Bsaﬂnml&b&ucslgﬁalcgeqabﬁwlﬁﬁsof SEQ
ID. NO 1 or SEQ and nodi fied peptides of ID. NO 2 or SEQ

| D0 Néhe 4mveﬁt1m‘ma1$b @m@vmies rppeptidect@mprdas tie a;aqnmcaac oﬂ the SuduER)1
respectively, is added, deleted or replaced, wthout significantl
af f ecpﬁp@lddqémb]il@ﬂo@ﬂld(ﬂlgnal peptide, consisting of the following sequence (SEQ

ID. NO: 4):

LHLWLSGEPVQSSGTKDMRSKSDSKRVSDERQLISKAVWWT
5 FFLPSTLWERK (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 “T701 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. NO: 3):
catctectggettagtggggageccagteccagagetetggaacaaag
gacatgagatccaaatccgattccaagegagtgagtgacaagecag
ctaatttccaaagectgtgtggtggacatttbttetteettecaace
5 ctetgggagagaaaatga (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.



characteristics of the nodified nolecule as conpared to the unnodified

nol ecul e. The term ' "peptide " is used herein to denote a peptide,

pol ypept iwe 2006/qa6m3bei n. The peptide nmay be obtai ned synthetizasbosi1x hr ough
geneti c engi neering methods, expressi®n in a host cell, or through any

ot her suitable nmeans. The term "biol ogi cal characteristics'", with respect
to a pepti d&haolesgul peptidé éris usedt herepeto | dknateabi paptidet padyxpantidat ot east
one of the in_vitro . or in vivg effects that may be exerted by the full TIA
pept i & QEP0¢ H‘élerp@mg%mayab? 9 P?fgisﬁﬁﬂ’&@?a]rlﬁt thqq“gﬁegeqe@ct IBPOIRi cal
activifi e e ' e e term T bj ol ogi cal

char ag%g?f?%ﬁ{% ggﬁfeg\%o Hh?a&%gg%ﬁ’t%ﬁg% %Illycggig?ros rlr%}b (laéém%gggr efers to the

property of TRRGEHN NG BIRARPAN SRrhaN)RECS!, RiitRIirddhOttoD & Pepilidmislesiilesti cs to
that of the full T1Q péptide or the TI O peptide, including, in

pabt i ceifers: to(the meptide! ealiliay tal eratt at ldast phatothte @ dirfd er enviveediietice to
that o f SEQ_ ID. ow ni%gtp t he redundancy of

NO 1 or SEQ ID NO 3, but, ,
the géhat maychriexertetbydle fHETH 1 pentids opte T dO 1 dreptine. motydips bt get

tively: and (ij). | ej. i d.nplecul e.that d ' i d
ot bzl o 306 iploeifh "8 ThR BRdaP RV ot TRt ERRRPRR TR R oy
the TIG,; ' has,: & i i ' i Sk that of
the 1 ultioRRREEEnilcidBls SR H MDAl B CARILIE ol MR Sfert o Ut L hout
si gni pprepettyyoféhantinga péridel lndvagg sahilahbicloktval shasstedistidseonthdi 61 ed

mol ecul e as conpared to the unnodified nolecule " neans to denote that the
nofi f itee fdl dd0llepepsidei ox the BilOl quiptide. aedluding: igupartticaldry &)ya sugaleiar to

roans 3¢ ?S?téﬁﬁﬁ%j@%%ﬁg%%';&iﬁf&‘%@s@%@? 16 o SR R PAdrafSEG 88 of 'o°
' ) i ) o - di o
8?2;:105 |'c3’§lr§[g’ toﬁpgggu@%cr%g?%%cye@, tﬂagggesn;égg ? .8{3%’» %[gtg)éiv?/gqggqt\l}\glt ﬁ;l: [ !ttssi n

Vi tropaiptilid Br \thy T Rt b¥plil@SrebpRRiveBd Al (HE HratRieachenlechie tatder to
det erm Nne whether a peptide retains a biological activity qualitatively
si m | andodles reat amfino laeidimnoldedle edtithel defiitrent sreguoncerthan dsagistheafulbe
carried out, such as for exanple an in vitraq vivo or. a clinical

exper 1InkQt pentidpiosithe Thiedi pqpéuieﬂwtth@rehassswh%t'agiéﬂog@ak plaragieristipoifi ng
that of the full T101 peptide or the T101 peptide, respectively.

The term “without significantly affecting the biological characteristics 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
unmodified 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



unnodi fied one (nanely that of the full TIA peptide or the TIA peptide)
that is assayed in parallel; or an experinent in which the nodified peptide
i s assayeawtotooeadeaspne whet her it has a biol ogi cal effectcsimoosooiis t hat of
the unnodi fied peptide as known from 8eparately conducted experinment. Such
an experinment maybe carried out, for exanple, in manner described in ttie
Exanplbes cheiaivouty far exespelet in onannmctiaSbggedlmItbiecEatamlfrﬁ)beW-eWiﬂhe term

"W thout significant]ly affecting,the bioJogical characteristics of the
modi f TeEPeRH B éIl@@l%fénﬁ&Pl@éc {6 H’éogﬁ i'k‘F TR | e‘w?f@“f' SEBRHBEGEDt he

propert f encodi a ified.pept] of, 0 b )

char ag’ﬁe%G?lﬁgi €. 958?‘2%15??% gﬁ' %CZ%tlﬁlcfg ¢ z&eb@og‘ﬁ%gp%@é@gz{%&é’y?%rgp ﬁ’deedstoa
cont i gHBUS,REARENGRoRLuAL” 18R5Es the Oﬂ{%peﬂt?,ofzafﬁco&@m% 30modbfiedPeprideads | east
45 am no acid Tesidues that has a degree of identity to a correspondi ng
sefuenesy of thetaboe@sthaBactddsticks, 20, 25, 30, 35, 40 or at |east 45 anino
acid residues included in the T 1A peptide, the degree of identity being
at | east 709 modified splidamarheta penddenthas uclep HEYNHEEUQUSIAIUGNE and

partic r |l east Q5% i nyentiqn_ further provj des ti de

conpr iolg %gleéSt%r]tQi’ gl% ) 8@ n 3% gg(g&;’ géq‘(feﬂggasft ?‘3 rﬂr?lﬁ%g Fﬁﬁ fe%fddiaes 3@%& haye

i ncl udk l: 1 I-d: j i ntbg n IS

ol udisteE oL Ry do A B e oL ST & BT 3 TR09n°% pept | de
Wil e oefagnésd 450amaie abidagesiiucpandluaéd Th Ge Pl geptidd, thertegesdofli ment ,
the invention provides a partial TIO peptide that conprises a contiguous
sefuendentify beingnatricastc] Wor pxifatably blelgiasihBoy, mara praferably ahienst 98%d of t he
TI A p%i de, ( r’qno aci d nmbers. 39 to 51), as follows: WFFLPSTLVERK
(SEQ @ _p:N@cu%r_y ghleap tion further provides a protein or polypeptide

conpri sing 1.RQ.:aci ; - .U ! tide,

cotpri 10 B AV B GF S REEHRIRG b L B aPbadey Bl
Wil Requeh6E fRSint e BlIEI T (AS pegtidd i€l i8ingS b ARt ®idiminb adiderebidles,

conprising protein may, for exanple, be a fusion protein that conprises the
ful | Thichpepitigimustsequdhdd ispapluddé asa cudigupes 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 beginnin g from the N-terminal end

of the T101 peptide (amino acid numbers. 39 to 51), as follows:
0 WTFFLPSTLWERK (SEQ. ID. NO: 5).

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  “T101 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



peptide or a partial TIO peptide; it nay be a conjuga-te of a protein or
anot her peptide or polypeptide with the full TIA peptide, TIA peptide,
nodi fi ed wepvisdaesp partial TI A peptide; etc. The inverCiranzeassmipm ovi des
an oligonucleotide of at |east 24 nucbeotides that is: (i) an

ol i gonucl eoti de that encodes a partial contiguous sequence fromtheTl d
pept i del0hgleptidagineludirgsat Baatmi8nendod chai dsirahuidass, wwhich mey inddidele a

[ 24 | ei id i ncl uded_ i ) 1 (1]
nucl ;%%‘%gﬁ%@@a D lein id seuper Tarlpded B1 S HICHSoRQrel @ demdediiddseq 1D
e . Sl Lo 2 mecreot . 2
that  Ragugnees Hiies byoudep dadf hGRoBAE Nsihfh%s otf S50 AR ANDIIRAZS: ce”or
i dent bftﬁin%%qt%fﬁ%{digft@{e‘%ﬂtﬁﬁﬁﬂﬁt(ii@%&i’éli SAUEIRGAJE thAUsePid@eacd Hehuded in

SEQ ID. ast 70% preferably at |east 80% nore preferably at
| epst 18880 2hdcqaaiguony| andlgotides edtit a9deprdhefi idemtity do al sargspondohes a
nucleic acid nolecule, e.g. a transfer vector o r an expression vector,
conpr CoNtiguany sequenss of nrelgehdesoimsindedciraiSEQclla. M et wfea leash 78%6t her
aspect of. the inyenti there are provided jtional partial T O

pont | ueTerebopt st et SRR SRS Loty rarRes g ot Teit

DKQLI SWWAWTFFLPSTLWERK (SEQ ID. NO 7) PSTLWERK (SEQ ID. NGO 8)

AVVWAT LﬁSTLW(SEQ. ID. NO 9 ) KREW.TSPLFFTWWA (SEQ ID. NO 10) WFFL

(SEQ 1D, Nfhe }dventicR alk®prdkade$ acomgéist acidf m@ﬁéd‘!ﬂe,a@.gda tfanisferAfecedr t he
TIA peptide; SEQ ID. NO 7 consists of amno acids 29 to 5 1 of the TIA
pept i de; aBEExprieBsioNOve@ot ongingtisingf anyi b thei dfor¢meantiobed wficleiseadidQ
peptide; SEQ ID. NO 9 consists of amino acids 36 to 48 of the TIA

pept i §BOleSHSS. | D. NO 10 consists of amino

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

T101 peptides as follows:

5 SGEPVQSSGTKDMRSKSDSKRVS (SEQ. ID. NO: 6)
DKQLISKAVWWTFFLPSTLWERK (SEQ. ID. NO: 7)
PSTIWERK (SEQ. ID. NO: 8)
AVWWTFFLPSTLW (SEQ.ID.NO:9)
KREWLTSPLFFTWWVA (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 reverse 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 substitution. As used

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



acids 36 to 5 1 of the TIA peptide in the reverse order; SEQ ID. NO 11
consists o f amno acids 39 to 43 of the TIA peptide. Al so provided by the
i nvent i orwanrzeoemaei3bi ed peptides derived from any of theprpepLiod®soidss i ned
above, e.g., nodified peptides in whi®wh one or nore am no acids are
repl aced by another am no acid by conservative substitution. As used
her ei npné ctass dyvat améns abistoft theisanie clefsemshtre & blass ihdefined bprowimam ami no
acid i none cl ass, bg an _am no, aci.d of the sane ¢lass, ,where a class is

h

deL i n_eahwcw;ﬁmwa ?lélill&cﬁ@'ﬁi cifle aphpig derepcsiiae andi Migh opRELORNd hi gh
nes by-ee SHEDC | - STE . >

Zénlijr é?r”eg'}lé’@@sé R HoR R o PRy JO0E iR o Sin 2NEd 2B hfenTe

i nc EOF : ' : Xep , (¢ ,
el g Cige SRS phpacbiSPing e Dol pCRp sl (A,

G ass VYhr(Phg, ATy rGlylt @lassoil @sappAsp, GlsGlo)t Chass diV dHiAsprd, drysinot her
class Ill residue such as or Gu is a conservative substjtution.

As dn,
I n oneClasodi ridlet ,Lanl yabné’[ﬁ?ihsbgﬂgt (lassnVils (Rhge T t hep)adidiocxamale,
ontodi RSN OF A ASE Tonenoiet sl HENEShe ShEh Ashsn ieyor s &1 e
Sumti%ﬁ}e‘?@ﬁi@%sﬁuﬂ?& exceed that nunber of ami no acids which | eaves at
p de abl'y "a T

| east SiT east 80% preferably at |east 90% nost preferably

at | east 95%h ofpnd RentisdinenaCoAR ioRet hebstinatibat it nesties ¢quiec emily aeid
preferred enmbodi ment, the substitutions which include up to 3, at times up
t 0.6 asequenaei dnr esotlieesersbbdimants éwobyubshigitionsapee goader It d vigrther

substitutions. In a further. enbodi nent, _ one or nbre am no .acjds may be
r epl ac EAOGIINER, rﬁ]éreﬁcﬁué’ﬂlm&(’@ﬁé‘?%m%f{ét ¥ GCWH%HPH@%%SMW uaefias. In a

o111 SHAI ST SNBBS) RSP IR, Rk TPBI BAEE EfSK Wi aaye,
oeer St 08 RSN U DU ol 5% gl Tkt
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 substitutions.
In a further embodiment, one or more arnino 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
20 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 ID NO: 4 or partial T101 sequences thereof,
modified by one or more conservative substitutions.
Provided is thus a peptide including at least 10, or 15, or 20, or 25, or 30, or
25 35, or 40 amino acid residues or the entire sequence of the T101 peptide having
the sequence: AA;,~AAj-...-AAs;, 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;

AA:; is selected from leucine, isoleucine, valine and methionine;



nodi fied by one or nore conservative substitutions. Provided is thus a
peptide including at |east 10, or 15, or 20, or 25, or 30, or 35, or 40

am no aciwones/dsxss or the entire sequence of the TI A pepuLnesaving t he
sequence: AAI,-AA 2-...-AA 5i, whereint: AA is selected fromleucine,

| sol euci ne, valine and nethionine; AA2 is selected fromlysine, arginine
and hisAds selpctedIrom ssehecthesbriingmalamoe) ghycingehdpephes; val i ne and

nmet hi oni ne; is selected from.t r?%gto, han hen i ne and tyrosine; AAS

2, AA ) |.al
i s selfdyasiselested fsemissaine; HEFRIBe RANIRS) Zher1an ﬂé’?ﬁﬁ%ﬁi ne: AA6 is sel ected

fromsgrine, thr | ne l.anin (o] i Ne. | elected from
seri né} 8} %@ﬁ?ﬁg%%ﬂ\l% ,mél ég}zag}é%adﬁg&pg%fﬁé%ﬁélq gg%gaéé%jgté’ed from

gl ut AT G s Gt FordGefine MPRINE, kA ARy GAOANAPrORACAND [ s sel ect ed
fromserine, threonine, alanine, glycine and proline; AAio is selected from
| euci nRA i Bolebeuted &ony duciree, dsudewmanb) alime and\Aidthigisegl ect ed from

glutam ne, glutam c acid, aspartic acid and asparagi ne; AAl2.is sel ected

fr om shfinis, selented fione gluipmine gluignye pril -AspapiorsiAend&Paraging el ect ed from

erine, .threoni ne, .al ani ne | vci ne and ' : 14 (i s .selected f
S e A eoRblEa ARG BB e SR b3S St ed Trom
ser | nea AL N1l Aes 2R Bkife, HBAINE oM ! EHieR aftBfoliy; sel ected from

| ysi ne,” at gini he an iStidine, AAL7/ Is sefécted fromglutam ne, glutamc
aci d, RapAd defedtd Gromn derdid) ahgohites, alviliic] glysaleai@grdliren | euci ne,

i sol euci ne, valine and nethionine; AAl9 is selected fromlysine, arginine
andl hi At diseelected rans serine dheeonine mlapene nglycing aathpraineal ani ne, gl yci ne
and proline;, AA2| is selected fromlysine. arginine and histidine;, AA22 is
sel ectAd s Fovpleded from W%ﬁi‘rﬁ@}nea?%%ﬁﬁg,dlﬂ?yci ne and proline; AA23 is

oo ool S B e T gL e SR Codt a0 i 104

AA 3 is selected from leucine, isoleucine, valine and methionine;
AAj is selected from lysine, arginine and histidine;

5 AA,, is selected from serine, threonine, alanine, glycine and proline;
AA,, is selected from lysine, arginine and histidine;
AA,, is selected from serine, threonine, alanine, glycine and proline;
AA,; is selected from glutamine, glutamic acid, aspartic acid and asparagine;
AA,, is selected from serine, threonine, alanine, glycine and proline;

) AA,s is selected from lysine, arginine and histidine;
AA, is selected from lysine, arginine and histidine;
AA,; is selected from leucine, isoleucine, valine and methionine;
AA.,g is selected from serine, threonine, alanine, glycine and proline;

AAy is selected from glutamine, glutamic acid, aspartic acid and asparagine;

AA; is selected from lysine, arginine and histidine;

i

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

AA;q is selected from serine, threonine, alanine, glycine and proline;



AA25 is selected fromlysine, arginine and histidine; AA26 is selected from
| ysi ne, arginine and histidine; AA27 is selected fromleucine, isoleucine,
val i ne amormadni4ersone; AA2 is sel ected from serine, threomin®mos/ediars ne,

gl ycine and proline; AA29 is sel ectedi2from gl utam ne, glutamc acid,
aspartic acid and asparagi ne; AA30 is selected fromlysine, arginine and

hi sti diAte;; inddectied femhdendne,fisalruging: walimeand imethaoinaci d, aspartic acid
and asparagi ne; AA32 is selected froml eucine, isoleucine, valine and

met hi ofitkee 1S aglected reya temterhan; ahﬁmﬂaniﬂnwap JVERRR%e, valine and

met hi oni ne;. 34 i.5. selected fr i lae,. al ani ne, glycine and
proli ng,‘é{]%&%%e F%teng%ttgdﬁ?ﬁW’ %&ﬁﬁlg!a%zl}eg‘%ﬂ?ﬁtngf%’hi stidine; AA36 is
sel ect fr ' tRFRONhRAS NI, 3Hhtife, FlpcshdandpdoRi&l | ne; AA37 i's

sel ecte rlgg%llégtﬁgiqﬁ%r? Sigfslgle’guci rrllé val | ng %r%&rret hi %ne;' AA3 is sel ected

fr am t vt apbelactegfesltatpophen, phenyptasiaandApBSing sel ected from
tryptophan, phenyl al anine and tyrosine; AA40 is selected from serine,
t hr eonAdey inbelacted fromyrintephand Pheaylatpaingand tyreiRe| ect ed from trypt ophan,

henyl gl ani.ne and .tyrosine;, AA42 i el.ected from tryptophan, phenylal ani
gnd %/y 3:%%?elﬁ%§§ %milgqugg?,éﬁo péﬁ,@f@ﬁgﬁ@{ldﬁggﬁmﬁﬁe, IovaI i ng a% wantne

et N1 ORI A s, 818eli Ty A BAhE RIS AR, &N AADRAG prafiAd)l ne, gl yeine and
pr ol i n€; AA4 I'S sel ecte rom serine, tﬁr nine, alanine, gI yCl ne and
proli n%Aﬁgé‘sél_%ct%ﬁ'fﬁﬁh%@riﬁé,ﬁtﬁré‘cﬁﬁh@falaﬁihé,@mdil@e anll paokee; gl yci ne and

proline; A7 is selected fromleucine, isoleucine, valine and nethionine;
AMIB | AAgliestlectetlformtseyipe.adpremingredayinel ghiciee and prokingi ne; AM9 is
ool ectso\ iemaluianns, Shetanc ol dysoparticoscidoand esparagine; Moo
L%S{ ES%rgl é%ln&gteggg?rpgggﬁt%}%%, phREA et th&h8aal sskifigdi T ed peptides based
AAy, is selected from glutamine, glutamic acid, aspartic acid and asparagine;
AAs is selected from lysine, arginine and histidine; 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 acid
numbering based on the T101 peptide):

AAsg-AAzo-AA-AAs-AAy; wherein AAszg and AAjg are Class VI amino

20 acids, preferably tryptophan; AAy is a Class II amino acid, preferably threonine;
and AA,; and AAy, are Class VI amino acids, preferably phenylalanine.

AAz5-AAz9-AA 4 -AA4-AA p-AA g3; wherein AAsg and AAjg are Class VI
amino acids, preferably tryptophan; AA, is a Class II amino acid, preferably
threonine; AA4; and AAy, are Class VI amino acids, preferably phenylalaﬁine; and

)5  AAy;is a Class V amino acid, preferably leucine.

Ala-Val-AAzg-AAz-AA 4-AA4-AAy,; wherein AAsg and AAjzg are Class
VI amino acids, preferably tryptophan; AAyis a Class II amino acid, preferably
threonine; and AA4; and AA,, are Class VI amino acids, preferably phenylalanine.

Ala-Val-AAzs-AAz0-AA 1 -AA4-AAy-AA ; wherein AAszg and AAjg are

30 Class VI amino acids, preferably tryptophan; AAy is a Class II amino acid,



peptide or partial TIA peptide, including the follow ng subsequences

(am no acid nunbering based on the TIA peptide): AA38- AA39- AAdo- AA41- AA42;
wher ei n AR028o6arr6230A39 are Cl ass VI am no acids, preferabrgLiooypiiophan;
AAAO is a Cass Il amno acid, prefergbly threonine; and AA 1 and AA 2 are
Cass VI am no acids, preferably phenylal ani ne. AA38-AA 39- AA 40 AA 41-AA
42- AA drdferabhierticonhA38AG #ABOAALe GradSlavd Whi arviraciaggds, prefasnbly y
tryptophan; AA40 is a Class |l amno_acid, pre eral\bly t hreoni ne; AA4 1 and
AAA2 aplenglalening andiAvdisds pddassV ARing pyldy REFHGIANIR MFYRC.and AM3 is a

wcner ei n_ B atosmBb RS I kab e 35 S A0S GraptaF iy 2

AA40 |@)a Class Il amino acid, preferably threonine; and AA4 and AA42 are
C ass VI""ami no acids, preferably phenylal ani ne. Al a-Val - AA

385AA39- AAMAO- AA4l - AAA2- AA 43 ; wherein AA38 and AA39 are Cass VI amno
acids, preferably tryptophan; AA40 is a Cass Il amno acid, preferably

t hr eoni ne; AASHRVSDKQMMEEAWHETEFLEETIn(HHIE NO: IgDef er abl y

phenyl al ani ne; and AAA is a Cass V amno acid, preferably |eucine. The
24-am no aci d sub-sequence of SEQID NGO 4 (amino acid nos. 24 to 47): 5

SKRVSDKQLI SKAVWMEELiI RST Q 2), mina
fol |l ow ng s%%%%?@@gsﬁlﬁégﬁﬁeﬁ%fgm%ﬁl% %pc@gnggpqg&%og{%§ i liatf
SKQ\/S%KAVQQI FFFLQPS (SEQ I D NO 13); and Rat: SKFMSDKQLI SKAVQRI FFLSSTL
(SEQ | 1 14). When SEQ I D NOs: 12 through 14 are conpared, the follow ng
comsensus 5 sequence for the three species energes (shown in capital
| etters): SKrvSDKQLI SKAVWM FFLPpSTL ( SEQ DNO. 12(3

Dog: SKQVSDRQLISKAVQRIFFFLQPS (SEQ ID NO: 13); and

Rat: SKFMSDKQLISKAVQRIFFLSSTL (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):

SKrvSDKQLISKAVwwtF FLpSTL (SEQ ID NO: 12)
SKqvSDKQLISKAVORIFFflgps (SEQ ID NO: 13)
SKEfmSDKQLISKAVQRIFFLsSTL (SEQ ID NO: 14)
20
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:

)5 SKx,%,SDKQLISKAVx,x . x:FFLx;STL (SEQ ID NO: 15);
SKx;%x,SDKQLISKAVx:x ;x;FFLx, (SEQ ID NO: 16);
SKx;x,SDKQLISKAVQRIFF (SEQ ID NO: 17); or
SKx,x,SDKQLISKAVORIFFLx:STL (SEQID NO: 18);

30 wherein:



SKqvSDKQLI SKAVQRI FFf 1 gps (SEQ I D NO 13) SKfnSDKQLI SKAVQRI FFLsSSTL (SEQ I D
NGO 14) >0 The present invention thus al so provides a peptide conprising

sai d conswoe/m@erpwence. Such a peptide (to be referredprcomhmogoniss the
"consensus peptide”) has one of the f@llow ng formulae: >5 SKX 1X2

SDKQLI SKAVX 3 4X5FFLX 6STL (SEQ ID NO 15); SKX1X2SDKQLI SKAVX 3 C 4X5FFLX 6

(SEQ | D NO xil GepreSxttXRSDRQor SKAVOR:IEE ngSEDy | MSN@ rdsult ofr conservative
SKX1X2SDKQLI SKAVORI FFLX 6STL (SEQ ID NO 18); 50 wherein: Xi represents R, Q
or F, obstifutiomdlikeNyIhd. & eIt of conservative substitution, H K N,

(E:)E)nsEér \\/(a'? |r v%\zl slixf%’g%ﬁ%?‘gﬁei ETOISI %?%{%@ﬂ@@lﬁ%@é% isé/\%e\élrlﬁq%fgg&g%&é%\g% ively a

s a registit®iofqQsqr.vative substitution, F, Y, N, Dor E X4 represents W
or R or arter natively a s a result of conservative substitution, F, Y, H
or K X5 repsespiésenis W lor @, alrt eltemibiively as @ resslil ofotonsemsativeat i ve
substitution, S, P, A G L, Vor M and X represents P, L or S, or

al t er nsubistigityorad”, &Y rMsl ar Bf conservative substitution, T, AL G |, Vor M

Seauehce. of X BTESHEonBLLro ot RCEISETHyc s oh TMInSY BYRTTIRLG

i ook QRIS AR 10 2 sonscreus peptides O 8 LS
TI O is sol ybi&referds TosHUE 4 alteaiativeBNas dkésud t lof@onsemvatve fsebhitufiogi cal
0 S,P,A,G,L,VorM,;and

X represents P, L or S, or alternatively as a result of conservative
substitution, T, A, G, I, V or 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 be described below, its tisstze 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 Exxamples, it has been found that

)5  the T101 peptide and various modified peptides derived there from are capable of
modulating 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 production 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



characteristics that will be described below, its tissme specificity and

t he physical characteristics of a peptide hornone, render the TIA peptide,
the full WbGhogmapisvde, the partial TI A peptide or any moairf.2esoqemt i des

t hereof useful as therapeutic agents #or inducing the cellular immune
response and for various other clinical conditions, such as HV infection,
hepat i thesebB, thetates tof effectsoafE 01 andherdimmitac systemi frlaydleseongenisafaom f ur t her
below in the Ex-ianples, it has been found that the TI O peptide and

vari oudeDeBdeRt ed peptides derived there fromare capable of nodul ating the

mune. syat L (AR iR Ao MmN S R e ey D Bagflosls™®

i mmune syst ncrease 1 n pr era

per | IO"tﬁf@i)hahﬁ%’edtiﬂﬁp%Yﬁc%&i&%Blfﬂal@ﬁgV\@bé oSty mtmpgeﬁﬁa@nﬁgr g i mune
system (as shown, for exanple, by an increase in IL-I productl on and

deér egssptide, PBitjal THuis peftidd, rhadifledt repticieoo-Tldtli vamipnigingcpriotéin yorami

I mmuno- suppressing activity. Wthout w shi R%;to be bouynd by theorycgnd
limt ame ofchisenseleithacidipierwss HaprBpned nebqyem Rotgntiak degnestss anda on
the i ne system. be n rat i ondependent . nvention al so

i ncl ugtggrw 8&'@%@9@%‘?@&@%&%&@? H%?'ﬂ?eag}?ogol-{@%ﬂé' phar maceut i cal
conposi tion ' yu%%, : [ imthfho®msRbhdearipar tial
TIA pepti dg,%ldlﬁﬁe p‘g%% ?gga%&ﬁfgﬁgggﬁgﬁcgwnﬂ&%rot%i n ‘or of 2%my of the
nucl ei gubagérinddhpetibaomexins drad differcert drgheishiisal di agnostic and

t herapeutic applications of the TIA peptide include the followng: 1. TIA

may serve a3 Bestinggihedevel afobl 0¥ i thedeloask mayragive sspatingicatosforhigh
sub-dernmpl ipjectigon of toxins fromdifferent organi Sns. 2..Testing the
evel o Fory T BB OB SV GoaR n i Catcly TEolevEL B ISt hymus
functi serve as an indicator for the |level of imune system

acti vi%@ﬂ%ﬁﬁi@] evel of TIA nmay serve as an indicator of autoi mmune

di seases. 43 ThOlev@RYf TE0Y nBBséve b Akl Bide¢atef of hetoimmuie divedsesn For
exanple, 5 TIA nay be used to treat a |lack of imunoconpetence to
bacteria, péra@dDileanaprstrve as a stimulator of the immune system. For example,

5 T101 may be used to treat a lack of immuriocompetence 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 immunodeficiency.

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 autoimmune pathologies



viral toxins. 5. TIA may be utilized as a therapeutic tool for decreasing
recurrence of infections. For exanple, in the respiratory tract, Tl d

shoul d dewoeas4smeurrence of infections. 0 6. Tl A nayPoeIuit/H@ed as a

t herapeutic tool for decreasing allergic and inflammtory responses. For
exanple, TIA nmay be used to decrease the occurrence of asthma or synptons
t her eofuch7as BI0I, myystheniasgidviy mubtipleyielatosi, sbiabetss $yph Laghauapaioidil osi s,

herpes, acute and chronic hepatitis B, acute and chronic hepatitis C,

Chr o AEERCSRRIBLC SUpS ROTderrar CHESHE 2P BHLIE RmEyie 28Ry be
used a -t he 4 G: ool to treat inmunodeficiency di seases such as Al DS
and co%%ﬁhse%f({%%gﬁeg'eéﬁ%ﬁ 9. TIA may be used as a therapeutic tool to
treat skin gis¢agesmsyabrasadh e 1RISLHR RO ImPS&Id 35dtém @ théht cHiner My be
used to treat several” other diseases. For exanple, TIAO nmay serve as a

suppr ediseasesfsuthas ilnmg oancey,staroinbm b rédbe daryokearnmonat hbhengi @sboetk as BDI ,
nmyast henia gravis, nultiple sclerosis, .diabetes type I, rheumatoid

ar t hr | and breasst Hedgkin's dipgase. seaneHoerdgkia’s lymphnma.abegshainest.nRerAtgt i ¢

anem a lg}ﬁlitis and ohn's disease, etc. 11. TIA my serve as a
sti mul S§IBHAFACRE PRI sy st em to treat cancer 5 di seases such as Iung

cancer, car¢hnpigy ﬁ%ag}n %ﬁﬁ@rﬁ%ﬁﬁw&ﬂe&%wiﬁf&ﬁeﬁg Eﬁangn*ge st,

Hodgki n' s di sease, oma, breast cancer, hepato~cellul ar

cancer agndghphen®. T 1. mhyBe ey dfeerusadsplantitions ds @rdéretooinbibit srjeeticaf
I nfections after surgery and inplants. TIAO nmay be used after
t r dhspdbgtadtsi ons in order to inhibit rejection 0 of grafts. 13. TIA may

strengthen {hesl IS, 1esponse ol QhilSte QLU oUIgPLIAE R Y0ingle RSLSRS W 1
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 cells. 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 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 a probe to identify specific cells from the immune

0 system and use them for cell therapy.



14. TIA may be used to treat skin infections after burns. 15. TIA may be
used as a therapeutic tool to treat male infertility. 5 16. TId may

i mprove ocwodi@o4espi vity. 17. TIA may be used in a mnet rou/f.mos/oders i fyi ng
thymus cells. TIA nmay al so serve as & nmarker of the thynmus and its

met abolic condition. For exanple, TIAO nmay be used in ELI SA assays or other
assays to nFasuthe tbeverediagndstc aondlithemapeofict hpplicatioms, the 18111 TTH1 may
serve as a tool to develop a fluorescent dye to, specifjc subpopul atjons of
WBC t oPeRijiis: ot epagtinlf drlfht paBtis @bpapll 8l i eAIEPFF S Bretedh efit at%@é@%ﬁi 19.
TIA may serye as. a geperal stinmulator or inhibitor of different immune
reactiB t(gen%‘eﬁ%fﬁrﬁ?gaﬂgfqﬁeﬁeddi rectly or indirectly other organs |ike the
heart and 5 lung etc. 20. TIA can nodul ate neurol ogi cal functions such as
menory, regeneration of the neural lizxste ainrelief, and

neur op DESCRIPFION OWF (FHREIPBAYVINGR:i ner di sease. 21. TIA can
serve as a probe to identify specific cel]s framthe i ne Q system and
usé t hem f ofn OE4qT tp pEdsINAh e IRECREONATY; WgIFEHTWE lfa‘ﬁ‘&% @@p,u& n

applicatiaons, the fuyll Tl.O peptid rti I : ' .
comr : ?aﬁ@% ishfts ,Olfloer"Pﬁﬂﬂ’c?&‘u%f ?@Elfgde ;S)tﬁlt i atcﬁgllrdea‘éf"grr‘%@? g’ﬁés gflvbeg‘hﬁ’gle‘gl.lpsm EF
i }R?ﬁyyhlg@ hed. Shyingeiratvans ihRehichvention and to see
how i t ar;g%g%gé?ﬁe oSt |n(5 praccfté?(gznelf,) r}gsgl trs of ’elxperli ments carried out
i n accor dan®gg.W tshotwsethenfidhsequendd bf ke dEHEY icDMIA aid khe efievdadcéilio t he

acconpanyi ng dr aw ng, in which: Fig. 1 shows the full sequence of the Tl A
cDNA ahd0i mepsideodbe 'Hull! THOG pqrépgﬁi gensivieof pfignalmpeptidseiirdigateddnsi st s of

?i E{{jggge{gé@ael}l;%rggyege? Inefnad|t g?et gﬁg;l _e}g%hﬁﬁef(%rlﬁic!at%tdt g}rf St)ol&1 r}((j)n% rllee‘\t*ce;gs)d TREP! | de
c¢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 BrdU incorporation in human PBL 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. 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 — monocytes (MONO), lymphocytes (Lym) and
whole white blood cell population (WBC) — following incubation of the cells in

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



cDNA encoding the signal peptide is simlarly indicated; Fig. 2 is a

phot ograph of a PCR gel showing the TIA peptide. The gel contains 12

col ums awmo 203046239 Wi th two arrays of sanples: one arr agThemgosming at t he
top of the gel and the other array begi nning in the m ddle of the gel
(indicated by the lines on either side of the gel). Fig. 3 is a graph
showi ngf Bnawdytesomasrdivided by 1000ann PBer te imeludd aki ofi thdecsnlel inpepei de as
conpared to control. The Y-axis shows the optical density at 450 nm- a

hi gher geghs gnifies a higher BrdU incorporation. Fig. 4 is a graph show ng

30 ) cor oot B By BNy PRAPRIER I O el 1 =

conpared to OWS thne a €énsi nm- a

hi gher &P rsiONidd BoudalibdNer (1R dElls Naosratdlfe chhtdiniRg ITBIA bepgdescence
m crograph of |ynphocytes follow ng incubation with biotinilated Tl A

pept i dET'10F)gor saline aborteafSadingph showi ng results of an experinent involving
| abel ing by bTI A, and/or CD25 of npuse spl enocytes. through the CD25

antigen. Th¥ix %is ¢ bographnidlustrating¢rdl equelept diffesegt Bal/c hlaogh cell aph
how 1. t i crol i f diff t . h it enpl ood _cel |
sopul appBitztioffoRisePEke® My 5 yrinstyticUEDnny NEUFoRRUE NRHFR defi oo

P . i SO R, o € wni o
cont ar SUUCHER (REE gnd Gl T6Lnal Lo SbpdiBftof AWBCHT fBlIbSAg 2ol | Ne
nmonocytrestmi@s ofithié deiandly witbOeither @1 0epepaide e lwide saline @ontb#). results in one

graph. Fig. 8 is a bar graph show ng cell count per mcroliter of human red
bl gbd cel | s Higl 1bisi agar goapbashoving celheovet p§ G end Kdp8 s4ll ie BadbtGi ni ng

| A id | d li. | i. . Fl.g.. [ b ; h
1| Cush sBlerndyaphoexien fillost g ipfestiat et satekimer Jo o r gt
) . o il ,
mnocygﬁglﬁ%gﬁl&ﬁwﬁ@%%yyg&é %—H’BMS Mtﬁgm) (Neut), redblood cells

(RBO) e 'bl'ood ce popul ation , follow ng
Fig. 11 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
5 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 either saline with T101
peptide or with saline alone.

20 Fig. 13 is a graph showing the 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 treatment (Control); a

25 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
+ BTL1 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).



treatnment of the animals with either TIAO peptide or with saline (control).
LO Fig. 10 is a bar graph show ng cell count of CD4 and CD8 cells in Balb/C
spl een | ywphoaytses9f ol | owi ng i nj ecti on of the ani mal s wpch/ie20bbrer1i1id O
1-containing saline or saline alone. Phe Y-axis shows % of the WBC. Fig. 11
is a bar graph showing IL-10 levels in mce injected wwth TIA in saline as
conpar EXABIRORS ol o f every other day saline injections. One L5
experinmental group received TIA peptide injection once every other day
(Ass#l Exampledond group once daily (Ass#2) and a third group twice daily

(Ass#3). Fig. 12 is a bar graph showing the fol.d of_in se in, tunor size
1 Bal bi C nibe s daidnang %ﬁﬁ?@%%ﬁ%lﬁﬁ%?ﬁa%ﬁ&etﬁ@aﬁg?mw% fffer

| | ith Tl i d i th.salj | ope...Q: Fi i howi
Cri e rah Ple PP T ugting b Ad°RblSRcf ofAF suflidelt 0 Fmphol BRE <19 0°
a bar EﬁaﬁﬁsSﬂgmng%tg& mg?écﬁﬂtdre%lh (Sfaillibke o hatvwi pEEHMEoPREsENForIgh t he

drinki ng wat er "and re subsequently treated. Four groups or ani mals
wer et pddéctioroofthgrteansmeattriane topoldasSimhthermighalgephdatequ@mcerol ) ; a . 5
second group received DSS in_the drinking water and was treated w th saline
i nj ection (Ebsmusm@dmmam ?rﬁgammOga@d;fg-t@éwabéaqmseiqf thedul § i ng

I cr ogPaigh o3 PeaE 2 WTPPAGke pnshiR Ane STl eyt T T8l o,
graph ﬁ%@%ﬁgﬁ%a&%ﬁ J?ngéjg%ﬂg}efoﬁff &k Fig. 14 that O received DSS at

t he en experinmen ersus the weight at the beginning

(bgpi n) . EXAMRLESsimsasmplentlodd) &iaih femagics tanld, ftuehefduindethses @drgamof t he
full TIA peptide are shown in Fig. 1. The am no acid sequence was
subj ecaed sub-qacyss of PyQtIENE:PRobI us signal peptide predictor tool

(avaitable VDRV ARVIVTFFLBYTL (sEQ ID NO: 12),

corresponds closely to the following sequences from other mamimalian

species:
15 Dog: SKQVSDKQLISKA 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 in

capital letters):
20 SKrvSDKQLISKAVwwiFELpSTL (SEQ ID NO: 12)
SKqvSDKQLISKAVQRIFF1lgps (SEQ ID NO: 13)

SKfmSDKQLISKAVQRIFFLsSTL (SEQ ID NO: 14)

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

libraries, 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.



predi ction of the transnenbrane topol ogy and the signal peptide sequence.
Phobi us predicted the 33-arnino acid C-term nal sequence of the full TId
pepti de asohkesangemohydr ophobi c, transnenbrane signal pepCrdezdoowiits. The
signal peptide is indicated in Fig. 120by regular font letters. O Al so using
conventional bioinformatics tools, it was found that a 24-am no acid

sub- sequencén dfic BER leRpdimen;, BKRUSDKGS Skaviacbro PSR cIPNRQlibranes, 12) ,
corresponds, closely to the foll ow ng sequences from ot nmal i.an

CpeCt eBmOm g OF SHio, SDROTICSRAYA REHAGLCL) SOOI Ok SR ABATA o0
SKFNVEDKQL I SKAVORI SSTL 4). en SEQ I D NGs: 12 through 14
are co %’P?eeg?s %(flenf%wlﬁggggln@ms&%g%%S\gaaci d residues in these peptides

erer g (CoNIRASUROAMIIPCRChRCaNOMNAsrsaREal | etters): >0
SKr vSDKQLI SKAVWW FFLPSTL (SEQ ID NO 12)° SKqvSDKQLI SKAVQRI FFfl gps (SEQ I D

NO5 13) SKf nbpKflat SKRAVYOQRI FFLSSTL (SEQ ID NO 14) Exanmple 2 >5 cDNA
libraries from16 different tissues were used to screen for TIA . The
libraries, pdPstyalesdffrom dontech, included Leukocytes, Testis, Colon,
Prostate, Small Intesti Thynus, Ovary, Spleen, Liver, Kidney, Brain,
Lung, Pancr eas, égg}rg%ta‘lﬁ%(’m acenta, Heart. The cDNA libraries were screened
by PCR using speqififai0ddogos for TIA. 50 The sequences of the oligos were
deduced from the sequence 6f TIA.In the PCR experinent, 3 microliters from
each of the cDNAllmbi&72€. 5 mcroliters of. the specific oligos (total),
20 mcroliters of Readym x Taq pol ynerase and 17 mcroliters of DDW were
uskdl. The f olAften finsIHOR the exeldsy samplesenptedsand at 72°C for 10 min.

The sequences of the oligos that were used were:
(i) OLIGO #5- the label is: HI0(180)E1P
5'-atggcactcagaagccaggg-3' (SEQ. ID. NO: 19)
(i)  OLIGO #6- the label is: H1I0(180)E1C
15 5'-cactegettggaatceggatt-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. Smmall 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 Example 3



- Imn at 95C - 30 cycles of: 1 min at 95C, 1 mn at 52C; 1 mn at 72C -
After finishing the cycles, sanples were kept at 720C for 10 mn. The
sequenceswofotdnacsbi gos that were used were: (i) OLI GO #61/1Lveshabel is:
H Q1 80 ElIP 5 ~at ggcact cagaagccaggg-3 (SEQ ID. NGO 19) (ii) OLI GO #6-
the label is: HLO(1 80 ELC 5' -cactcgcttggaatcggatt-3' (SEQ_ ID. NO 20) The
results of The POR gretidbowas i teskédy for itsThbildyatoogetivpse probderation Fpg. 2
contains 12 columms and was run with two arrays .,of sanpl es; first array
begi NniNeYStSHPRNACHISS 0T ttHEMGETYtahd VR IERSEN ST RS 2K §5¢thi kﬂﬁ e
m ddl e, 0 e gel.,(as indicate the .l i f ' | ther side
of the aﬁﬂ/ #51 als%ge]égﬁ&u&ar} Rerflﬂgeg%lbdﬂﬁ% lfﬁlﬁpﬁ%?Kg{gﬂz'ri%§§\§/\%l?%ra§isoﬁoI | ows:
1 & 12 r ke I i 0bt S1ebRdl i ' jogtiéh fi 1) ;
Mw ure Rbrdfight SebRgligadiag @rdU) dikofidiatién fines! ) ; 2.
gr owt hé%or ne; f??.%a%euég%%t esI; 4, Testei’s;Sj 5. 1@|(?§;U2_ Pcrn?statle; lr71. Smal |
| nteest theee c8lis. Thynus; 9. Ovary; 10. Spleen; 11. Liver. The sanples in the
colums in the second array are as follows: 1. MV nmarker; 2. Kidney; 3.
Brai n; Metheding; 5. Pancreas; 6. Skeletal nuscle; 7. Placenta; 8. Heart. It
can be seen fromthe gel that.the specific.sequ e of . Tl O s found only
Tt he. ¢ hy nYOE SBlEnBReR At thy g T here ifTeia Hran ettt Pyl ot
hor non ed :her St g I o) sRoOshiri ve for
et S S L SR L RS s
prol i f enkilovell. IRPOISEGAP hfelioey tHed 006F CRysmE Pea/Stf twis uNeds &lwt cell 8s were

used: CD and Bal b/C), as well as human peripheral bl ood | hocytes (PBL).
Thi preferd dratédnwith different concentrations of the T101 peptide &l)nio or %.O 1
ug/well) or with saline (Con), and after 48 hours they were labeled for 6 hours
with BrdU and tested for BrdU incorporation into their nucleus.
Human PBL were isolated on a Ficole gradient from blood taken from
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  Results
As is shown in Figs. 3 and 4, respectively, in both human PBL and Balb/c
thymocytes, T101 was able to increase BrdU incorporation, signifying that T10 1

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

25 Example 4
In 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 cells.

30
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portion of it) is essential for the proliferation stinmulating activity
nmeasured. 2. Mutant #2 consists of 23 am no acids upstreamto Miutant #1,
and had rwbaveewabsel ow activity. It appears that this pectrimmmwogboritse Tl A
peptide is less inportant for this bislogical activity. 3. Miutant #3
consists of the 23 N-termnal amno acids of the TIA peptide, and in
contrast toThet following wasclustgnsacmdy de rtachad omudebbasisadnthichabosene
portions of the TIA peptide are nore inportant than others with respect to
the stfefltating activity. 4. Mitant #4 consists of the 8 N-terninal am no

acids of the T pepti.de, and. h S i MLEY. TR S A Aadi s that
the five C - tL‘ﬂMWﬁ'ﬁ% ﬁﬁ'l %chs&%sdgpgfé K[/gt gﬁ@g%%iallaarrgﬁ%r %%lpglsoﬂ@rg ffésﬁ
activity. 5. Mt g@bﬁ&éé ERNSIES Sv@y AR IR Oappehels thihi Bl Bédudrt! jorower | ap
those of Mutant #1. It had a simlar activity to the TIA peptide, but |ess
thag the activitypostidn Mft@nis #ssefitialMiratite #rdiferntmins stsmolatinge activaty aci d

sequence of Mutant #5 in reverse order. It surprisingly had simlar
activity to that mfasmadant #5. It can thus be seen that not all of the TIQ

am no acid sequence i equited f rolifer.ation, stinulatin tivisty.
Exanpl e 5 Bi O?J’Irn' ‘é@@ﬁﬁ% %nsb%tﬁt ‘?{1)23 \%égmé)yﬁ?lﬁéﬁpfgﬁalgn@ ﬁ%aﬁﬁ %EI ?iﬂdt)c/)
human PBXs was d I3 i -l uo ]

Met hodBi ot i ni | at @%ﬁf%ﬁﬁgﬁﬁ‘ﬁﬁaﬁ%ﬁ [Cappeiis it thispoteon of the TLALy 1o

106 cel I s/tube (lpepade RBlesd impoeent el thivbioddgioapactivagyed wi t hout TI O
peptide. In the next step, saturating concentrations of fluorescent

ant0 - bi oti n ard.i DdapnivBecambists ahthe B8 MNelermingramings aeids it theeEl Qilt h PBS.
The cells were t r1?*)ee}r)]ti8eb,Saf}nrdvief\ldcontrast 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 T101
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 T101 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.
It 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 PB1Ls

was determined using a fluorescence microscope.

30 Method



under a fluorescence mcroscope. Results The results, showmn in Fig. 5,
indicate that the anti-biotin antibody bound to the cells treated with

bi oti ni | avedodd@t2391t was found that increasing concent PatriiDmes/ef1113
biotinilated-TIA peptide caused an iZcrease in fluorescence (results from
FACS not shown). \Wen the biotinilated-TIO peptide is first bound to the
anti body anBiotiwitatedd 10dnjpapdide i diffeudrdt echasntmtione wad lagdedoto 10

ELE“)QEE%%%&% 18 EB] 8Ok ouize) %@%@%S'@'rﬁg?r% uRaaetul i prgide. 15
or ovi abts R et AR USROS oY IR er QOF EELoig Y SBEREY pge

ant i bogyd&RAMPIhPENR! wake Wadhedt hEint! With FBY. Thé kelialert aiel eBs¥fvell TI O
were not |abeled with the anti-biotin antibody, the conclusion is that only

cel3 s uhddr efitieresedricg hmmrudcdp€l were | abeled. Similar results were

obt ai ned with nouse splenocytes. Exanple 6 In order to find which

subpopul ati on of |ynphocytes binds the TIA peptide, a FACS anal ysis using
nouse spl ee% orltt hynmus cells was perforned. For the analysis several

ant i bodi es sed: (1) anti-nouse CD3, (2) anti-nouse CD4, (3)

anti - nouse eﬁi‘t egﬂor&gi IS ifiRarMhb et JA0bamt Iﬁaﬂﬁ%cﬁﬁb&%a thabel ed

with the biotini de and PEstreptavidin and

FI TG atlid colBuseitddD35th lﬁonrﬁ&xtbd Eﬂ()ll bltdyas fdusdi that inpecasintg dmdgntemionsed as a
control. Results Results froma FACS analysis are presented in Fig. 6 (Y
axl® shbviotindatpdrTéHt agptisie wawde@ncmqr@ase imdlyosescenre dresvifed dE0Bns may

g? |r nggéjs n(olt) shA(\)C\IA(Ijrll)n heen bth(e:)t f)lnoltlln teed :lul&]l I»[’) 1tcfe % Fse %((j)ugtri] ©Shpgar ance
antibody and then the conjugate is incubated with the cells, no fluorescence 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 seen

15 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 wvith 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 T101

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 CD8& and (4) anti-mouse CD25.



fluorescent cells, while in the control experinent no such cells were
detected (results not shown). (2) Al of the CD25+ cells were al so | abel ed
wi t h t he woaveanisbmved peptide. (3) Part of the CD3+, CD#eTADmho€DAt1cel | s
were |labeled Lvith the biotinilated pSptide (results not shown). TIA binds
to CD25+ cells, CD4+ cells and CD8+ cells. The CD25+ cells are probably

al so CD4+ amdefliod+. Thus, TIA binds to cells that regul ate the inmune

response. Exapple 7 The purpose of th Xper i.ment 0 exam ne t he
TIA pepti d00° [splangeries P¥RES| Rheie Wétgp@lﬁs‘él()iﬂgﬁﬁﬁeé\é\?iﬂh RAREAR AN e O
peptide, can i nfl uence f_th S i S e W th
res pectStrFBPachcgnl &y Ialb?lﬂ E{Tﬁr%fﬁ%ﬁ?&g%})@?%eg% fén%cﬁln aﬁ%’&?&t ?io%t b{egto\?&ehn

di ff er aplibs¢PRARMsBE h9AScoffpéNod 50 microgrant KLg of TI A peptide or saline
were injected (twmce a day for 8 days) into 7- to 8-week-old femal e Bal b/C
mce (10 m ce per group). CDC analysis was made of the blood and the

percentage of different subpopul ations of white bl ood cells (WBC)
(monocyt es [Reswlly, | ynphocytes (LYM and total WBC (WBC)) was anal yzed.

oo ot o R UETE MRS B5SRICAE GBI 0O P
total WBfedg eowlggelkﬁjcﬁig%)%h%&?ovgg ddfdluf6m 3§ RSreabRRRr ed to saline

i nj ection. n sub-pop I ons o were tested; there was an increase

of about 30‘((1%}'2\ddiﬁg liNePhRe i Rged T OTopestidee sausedt the gpparameniodl laggoup as
conpared to the salrne injected control group. As a control, the levels of
pl 40el et s and fledrestaddceds,| whilRBD) theecentbl expsramienedio Teah aellseverke

bet ween saline_and TI O peptide injection was found to be |l ess than 5% as
shown in Fig. éete?f@é&xqsqu%ﬁmk or platelets).

(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+ cells 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), lymphocytes (LYM) and total
30 WBC (WBC)) was analyzed. Platelets and RBCs were used as controls.



Looki ng at CD4+- and CD8+ popul ation did not reveal any significant
differences between TI O -treated mce and saline-treated mce (results
not showwo 200wmeBgperi ment was repeated in 3-4 week BalPbi@Lioesediess (7 mce
in a group). The mice were injected vlth 72 m crogram Kg twi ce a day. The
resTilts are illustrated in Fig. 9. In this experinent, as distinct from

t he above, tRewsull§ O peptide induced sonme suppression of the inmmune system

as expressed in the level of the djfferent | .types. The _magnitude of the
sugpr esisi on Asashoxyp ib tilgat/e 1Y BG%é‘@F&%&Q Iggls%(é fg’g\?iq yge Gli‘elrgeYVQﬁtan
subpopul ati ons. gf -] I I . ) i dh/ G 3- to
3U0POPHALANS: Ho ol ih IR B TBUGY R A5 0] BB O

wei ght )cogl-BAEed g5 YhliSe fjeceibmraNhes ku Watidls oASVBIIOWerk tedted, thére TI O
decreased‘the | evels of both CD4+ and + cells in the spleen of the mce.
In $hysus aal ikredseend sbouno3 @i fimr trecdyinphotytes | vkl mohoCds amdtheDs+

cells (results not shown). In |ynph node of the mce, a decrease in the
range GKpErimes@dEronn pecomparedto tysaling 1F1$ecﬁ‘éis°(§’é’éﬁ,grﬁﬂﬁ’- there was no

change in + cells. (results n S ). EX 9 Ll &4 i | euki n
that can sup| aLonioL {hﬁng %eﬁ§fgi%lﬁfe?%fqdn{e§rnﬁi@§9i ?ﬁlﬂs %i%ép %ee*@%fsrol L-10
was as ) gl R ' i 08 iJESPn Has FRMAMRS
i nj ect ggé{%ﬁlﬁ]@ﬁh%cﬁ?fvﬁe. aggayee?lAigslg% fﬁrg:; 1?IZ)JP}?}:zmot ng gr oﬁ%svvas i njected
wi th the lsamag 806 eRtshatirein dig. B @esoltcaorstbayn ok daiet#2); 5 (3) the third
group of mice was injected once every other day (Assay #1). Al injected
doﬂ;@sdwer e tlrdokingamt CP4-niando§iAsrs/ pepuleiightdid matceevien] dayesighiifigartal i ne
served as. contraql (Con) e resylts, are sho in Fig. 11, hown, the
| evel @%Pll_en%ﬁ MWP%@&Z’Q&P%C& ImIQPoGBé ?aﬁ?qeOW%ﬁgtﬂEC? e 11 a
pept i d%hggmslhese m ce. The best reginmen of injections was once
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 a 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 Example 8
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/Kg 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 mice. In thymus cells, there was no difference in the level
of CD4+ and CD&+ 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 Example9



.0 every other day. These results are supportive for the use of TIAQ as an
| mmune suppressor in the treatnent of autoi mmune di seases. Exanple 10 [5 In
adul t BalwbGoewmae39usi ng | ower concentrations of TIO, ®owALimsv@Ease in the
Il evel of imune cells was observed. Tis experinent had the purpose of
testing whether this increase can be applied to i munot herapy of cancer.
Met hod 10 Ellght weedn Batd€ikincéehateceni spmuessd the timmaneesysienr diiddda

EMI6/ CTX cells, and after_ the size of the tunor reached 4 .mR h '
vere ity o Qfebie i Bev s oStaverag ATEIOuS d 48Ry CACH @ days.
e size of t tunmor_was. r. r e A
concl USRS Pﬁ@@?ﬁ@??%ﬁ%ﬁ%@gaﬁ@ %}@E:ﬁeg?ﬂd?éﬁ%\gghi %?Sgﬁéteﬂeg? t he
t unor d%fou?a%a%ﬂ}jgét%d%#ﬁ@fﬁezﬁﬂnér&oﬁb@ntré{?on b TG €orideeatday (W $dayt #2); Tl A
pepti dg, the fo I ncrease of the tunor size was 4.3, as conpared to the
or isgi ng¥) thiezhirdf gﬁdnfp dfinmicebefasr mjéaip@ atriconevery otheredah{Asswr ¢f 0. tAkat ed
with saline, the fold increase of the tunor_size was 6.7.  Thus, TI.C{A1 was
abl ehth@;tgﬂmidqseanwry theel semet (b migroshamshe Wﬁ’cg\g%)f FOWIRSESd ik
is shown.in Fig. 13. | n .be,seen that Tl O . able t i gni fi tl
decr ea¥EHETYf; Wm%éle ?n)tﬁ etrﬁm#s_ arﬁa%ﬂg‘inol\éfﬁilgl i)ist udioe:I g][u t Ihggg tﬁrmrs
reveal ed thats (o SATHNel OO IEL 16 SRILthdtARI NP HE9pA fAlaWihk ahe!

i ncrease in € nunbers of 1ynphocytes and neutrophils in the tuhfor as

conpar gedtidnof M0 ¢ Paptile {0 Besb ice0Thetwanjegimbhesfeinjexsiohs swasdincat e t hat
TIA may be used thérapeutically for cancer treatnment. Exanple 11
.0 every other day.

t unor

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

in the treatment of autoimmune diseases.

Example 10
L5 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 mice 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.



In order to test the ability of TIA to treat autoi nmune di seases, a nouse
nodel for colitis/Crohn's di sease was used. Eight-week-old fenmale Bal b/c

m ce recewoeadoddB&3pdextran sulfate) in the drinking wat ecT(b2sbanizld days.
During that tinme the mce were inject®d with either saline or saline
containing TIA, in accordance with the below. Blood in the stool, body

wei ght, and TBteorite odrngicsvtinof the mrembolis shedn it Fighel 3erdtl cah behseen ghat ment
the mce were sacrificed, the colon renoved and i t%étength nmeasured. The

m ce warl®ldgves dlg tp siemidicgngyslecrenspithe gpavthga BO®PT# 1 - Control -

2" °nse - T SeTURieal shRAS s it gnyen Bt ib&ne b BECT Ol Gt ed
Wi th S%leiagk% QU hdfe yas stsigﬁl-'f%ﬂagt ih&eaby & el hilbegs ¥AIRhphdBYte30ftAI ned

5% DSS and were injected w once every 3 days (at” a dose of TIA of

52 § chegtraphikgin thertonpotasicompaSdBlith the conteoMeesultsimkishgwnat er t hat

cont ai ned 5% DSS and were injected with TI A once every 3 days (at a dose
of TIO of Fhese gesgtsadndipate that Tl mey e usedntaerppedicallyrfgs cangennd 15.
It can _be seen that the TIA peptide had a profound effect in decreasing

di seaséreéyfl?lil_tptorrs in these animals, a s conpared with m ce receiving DSS
and only saline. These results show that the TIA peptide can serve as an

i mrunosuppressor in the treatnent of autoi nmune di seases such as

coliti F{abrR F1 di sease. CLAIMS: 1. An isol ated pol ypeptide conprising an
am no acrd sequence o f SEQ ID. NO 2 or SEQ ID NO 4. 2. An isolated
pollgpept i de Inangei & tegtatheaahility afild 04 elpuraticauoimisEge difEaseir a NERSSEQ

ID. NO 4, in whi one or__nore am no acid residi xes i s added,
model for colit?sDCro '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 in the

15 stool, body weight, and stool consistency were followed. At the emad 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 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 - 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 microgram/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 symptoms in

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



del eted or replaced, without significantly affecting the biological
characteristics of the nodified nolecule as conpared to the unnodified

nol ecul e.w8.200em45301 at ed pol ypeptide conprising a parti @CTaDI05/001018S
sequence from SEQ ID. NO 2 that includes at |east 8 am no acid residues,
whi chi conti guous sequence is included as a contiguous sequence in said
SEQ ID. NO 2_ Zhedo irssults eshowol thegpthaleTd@kopeptnde t @l s¢1ve3,aSc@pri si ng
a contiguous sequence of 13 ami no acid resi dues, be inniqg fromthe

N-term nal ENMMEBERSIPPLESSRO; ing the | traatmeny) é?feautﬁ%fefl&nﬁ SESHHES pitl S
conprising an.amno, aci d sequence of the pol ypeptide according to any one
of O ai s 1§ﬁha§k9% {%%$§F§d pol ypeptide according to Caim2, conprising
a sequence of am no acids AAl through AA51, wherein: AAl is selected from
| euci ne, isoleucine, valine and nethionine; AA2 is selected fromlysine,
arginine and histidine; AA3 is selected from| eucine, isoleucine, valine
and nethionine; AAMd is selected fromtryptophan, phenylal ani ne and
tyrosine; AA5 is selected fromleucine, isoleucine, valine and nethi onine;
AA6 is selected fromserine, threonine, alanine, glycine and proline; AA7
is selected fromserine, threonine, alanine, glycine and proline; AA8 is
selected fromglutam ne, glutam c acid, aspartic acid and asparagi ne; AA9
is selected fromserine, threonine, alanine, glycine and proline; AA1O is
sel ected from |l eucine, isoleucine, valine and nethionine; AAll is selected
fromglutam ne, glutam c acid, aspartic acid and aspairagine; AAl2 is

sel ected fromserine, threonine, alanine, glycine and proline; AAl13 is
selected fromserine, threonine, alanine, glycine and proline; AAl4 is
selected from serine, threonine, alanine, glycine and proline; AAl5 is

sel ected fromserine, threonine, alanine, glycine and proline; AAl6 is

sel ected fromlysine, arginine and histidine;



AAl17 is selected fromglutamne, glutamc acid, aspartic acid and

asparagi ne; AAl18 is selected froml eucine, isoleucine, valine and

met hi oni 'wo 2008186138 sel ected from | ysine, arginine and RCIULZNOHNB11BA20 i S
sel ected from serine, threonine, alamone, glycine and proline; AA21 is
selected fromlysine, arginine and histidine; AA22 is selected from serine,
t hreoni ne, alanine, glycine and proline; AA23 is selected from gl utam ne,
gl ut an&ii:% aﬁ)sg, aspartic acid and asparagi ne; AA24 is selected from serine,
t hreon é‘ ani ne, glycine and proline; AA25 is selected fromlysine,

i ot idhne A7t d PotieatideCapiEhEL FET N Ra g JnRaniD.

et hi oqone;orA128. i . s@begt ed from serine, threonine, alanine, glycine and
proline; AA29 is selected fromglutamnne, glutamc acid, aspartic acid and
aspar ai ne; A3tolated pobgiepdider @mpsisingean amgimacid sequendes i@, IDA3 1 is
sel ected from gl ut am ne %]Iu_ta ) C.acid, aspartic¢ acii% and asparagi nge; AA32
i s sellEkdor 1 HdeiNQ;: % 481 Whishnene PRIMGE ARMREN BRHdHES 1BA ch

sel ect from| eucine, .,Sol euci. | ke, L. onine. | ect ed
5 o LB IC R SR LB AO TR AT e AR lR 3P ot o0
| YSi nanedtifilSaRb it 8 keiniied Whcuialitielisfofebare, ser i ne, t hreonine,

al ani ne, glycine and proline; AA37 I1s selected from|leucine, isoleucine,

val i ne3,and rhhisolated; pdpBeptids ebanprzind mopartiny wonfigaoys pfguehed drome and
tyrosine; AA39 is selected fromt rygt ophan, pheny] al ani ne_and tyrosine;

AAL0 i SEQelBctNQ: 2r shatsincludes athleashBraming arifnesidgieyc whichnfondigotae;  AAd
L S L R R e AR NP A2 1o el ected
I sol eugi ne, Xﬁliisgﬁtég%d]?f)%t?& Q€cording to Claim 3, comprising a contiguous

sequence of 13 amino acid residues beginning from the N-terminal of SEQ. ID.

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 polypeptide according to Claim 2, comprising a sequence of

amino acids AA; through AAs;, 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;

AA, is selected from tryptophan, phenylalanine and tyrosine;

AA:; is selected from leucine, isoleucine, valine and methionine;

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

AA- is selected from serine, threonine, alanine, glycine and proline;

AAyg is selected from glutamine, glutamic acid, aspartic acid and asparagine;

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

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

AA is selected from glutamine, glutamic acid, aspartic acid and asparagine;

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

AAj; is selected firom serine, threonine, alanine, glycine and proline;



AAd4 is selected fromserine, threonine, alanine, glycine and proline; AAA5
Is selected fromserine, threonine, alanine, glycine and proline ; AA46 is
sel ect ed woameasizpe, threoni ne, al anine, glycine and pPQltiInEY5/AA43 i S

sel ected from | eucine, isoleucine, valline and nethionine; AA48 is selected
fromtryptophan, phenyl al anine and tyrosine; AA49 is selected from

gl ut adifne s splectd fonrsainashneoning, alanine gly dBpand@roltne:AAS0 i s sel ect ed
fromlysine, 1 is.sel.ected fromlysine,

argi hjine and histidine;. and AA5.
ar gi nf*Aes %Wl?ﬁ‘éqffﬁpﬁb@“ﬂ@ ﬂiﬁrep%}eafl@&l%lg@bcéﬁ? PRE PTUBHTY i sing a sequence
sel ecyed ) : : 6, SEQ ID. NO 7, SEQ ID. NO
8, S .lﬁgwfr@dﬁ%j&%ﬁﬁ%&&gﬁ@&“& NO 11 and SEQ ID. NO 12. 8.
AN i SALA@}T( @ﬁs&@éﬁ&pﬁbféﬂ%@%%ﬁ{%iémi c atid] Rpareoapid &idgs paragidict i ed sequence

of SEQ D NGO 2 or , in ich up to three residues are each

subst Ayt ésisdbgcamofrbar leavine isdé¢uringsiadine apg meihdeninet i ve substitution. 9.
An isol ated pol ypeptide according to any .one of Cains 1-3, conprising
am noAdup &8 §bes omglwagglwn%lﬁ{l%m, bei ng residues o f positions
38 t0,42 of SEQ JD. NO .4 _whi ar [ t . L fied. or. unnodi fied, said
nmodi f Pil%W%‘%(g:rei‘flqEBV %%H%eelﬂelrgf)ﬁglg ’ gg’ﬁlﬁq’ %ﬁcll%%gh& g(ggl%ﬁf: AA3 is selected
from Wraypt : ShY alfni i shd KikA8inde; AA39 is selected from
trypt%ﬁﬁgt}lé,)&gﬁ%{gﬁgl anilyﬁe, ’gﬁ%n%yrosi nlg; EA40 is selected fromthreonine,
ser i naA sliasplectedofrohi serinegiiskeghing, aknidlyicins ané ipeairext fr om
phenyl al ani ne, tyrosine, and tryptophan; AA42 is selected from
phenyAdais selected Fomelutamine, glpesyn asid, agpartie apiangd asdasaEPsept i de
accordi,ng.to.an e of Claims 1:3, conprising am,no acid residues AA 38- AA
30- AnA JnseASatedaTan seatns, ieoRies BNt STYHE B8H PTUE RS t o 43 of SEO
| D. NG g@é%dafgnpb;spﬁr a§$ilﬁﬁ{ei 444 BdtilidheOt her am no acid residues or
|“Pusfe(.li, dosuBstitdt f

unsubs sal on being a conservative substitution,
wher eAl..¢ is selected from lysine, arginine and histidine;

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

AA,s is selected from serine, threonine, alanine, glycine and proline;

AA,y is selected from glutamine, glutamic acid, aspartic acid and asparagine;
AAj is selected from lysine, arginine and histidine;

AA; is selected from glutamine, glutamic acid, aspartic acid and asparagine;
AAs, is selected from leucine, isoleucine, valine and methionine;

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

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

AA;;s is selected from lysine, arginine and histidine;

AA;q is selected from serine, threonine, alanine, glycine and proline;

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

AAs;s is selected from tryptophan, phenylalanine and tyrosine;

AA; is selected from tryptophan, phenylalanine and tyrosine;

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

AAy is selected from tryptophan, phenylalanine and tyrosine;

AAy, is selected from tryptophan, phenylalanine and tyrosine;

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

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



AA38 is selected fromtryptophan, phenyl al anine, and tyrosine; AA39 is

sel ected fromtryptophan, phenyl al anine, and tyrosine; AAO is sel ected
from t hr ewoi2n@/046Bpi ne, al ani ne, proline, and gl ycine; RA&4IL25/6@NIECt ed
from phenyl al ani ne, tyrosine, and tryjtophan; AAMA2 is selected from

phenyl al ani ne, tyrosine, and tryptophan. AA43 is selected froml eucine,

val i neAAjssislselect od franderiaehthoeomee, aldning, glyciel andepropoeypept i de accor di ng
to any one of Cains 1-3, conprising_ anm no acjd residyes

AA36- AR 1aASi§Cred dromasting, tirgonpa alape g yFRE; O8PSpositions 36 to 42
of SEQ ,ID. . 4, which are .either s i her am no acid

resid 479¢ SE‘%&E‘%@ fﬁ%ﬁ%‘&%‘%&?&fe&‘ﬁﬂ’& %}@el %Iﬁi %%ﬂlri]}lénfaﬁe(&onser vative

substif nti; N j (BEniAARd | ine; AA38 is selected
from t%gtlggﬁlg\g@%%%Itgﬁ%%%’@gﬁgﬂgﬁnési ne; t}ifﬁggﬂef s selected from

t rypt opharns spleetyd dtanighetandnd, giytamsicraeid, Adgarticsacié ard hepafagime;t hr eoni ne,
serine, alanine, proline, and glycine, AA4 1 is selected from
phenyIAaA\a)ri'Smélect?gﬁmméySIQQ&fgi@lp@@pd tidipgsands sel ected from

phenyl al ani ne, Qsine, .and trypto n..Jd2. A n isolated pol ypeptide
accord‘%@l ¥5elgﬁ§zﬁﬁ@lﬁﬁyW8ﬁ %l%ﬁé?ggglﬂﬁs 4%ng anmino acid resi dues AA 36-AA
37- AA-38- AA 39- - = AA- ' ' ht fpns 36 to
45 of aeq 1 e PO hptial O e R B0 B8

resi dgeo: §r SEQE IS NOIIEEEQAI, Nahst, iSRQ. 100 Ne): 18y SEQE AN NGt \SEQ.
substitution, wherein: AA3 is alanine; AA39 is valine; AA3 is selected from
t rypt dphNQ: pheSAQuIIhniNG; 1dmadtSEQsIIDeNOAA39 is sel ected fromtryptophan,

QPSMQ aglr Qfﬁ dg%?g% rggl;}%gl;q’gééﬂfgccloﬁdirslgl teoth aqu 50@0%1%21%&% & m%%E ugc‘ia ’

sequence of SEQ. ID NO: 2 or SEQ. ID. NO: 4, in which up to three residues are
each substituted by another amino acid residue by conservative substitution.

9. An isolated polypeptide according to any one of Claims 1-3, comprising
amino acid residues AAzg-AAso-AA4-AA4-AA4, being residues of positions 38
to 42 of SEQ. ID. NO: 4, which are either modified or unmodified, said
modification being by conservative substitution, wherein:

AA;q is selected from tryptophan, phenylalanine, and tyrosine;

AA; is selected from tryptophan, phenylalanine, and tyrosine;

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

AA, is selected from phenylalanine, tyrosine, and tryptophan;

AAy, is selected from phenylalanine, tyrosine, and tryptophan.

10. An isolated polypeptide according to any one of Claims 1-3, comprising
amino acid residues AAzg-AAsz-AAy-AA4-AAH-AAys, being residues of
positions 38 to 43 of SEQ. ID. NO: 4, which are either substituted by other amino
acid residues or unsubstituted, saigl substitution being a conservative substitution,
wherein:

AAs; is selected from tryptophan, phenylalanine, and tyrosine;

AA; is selected from tryptophan, phenylalanine, and tyrosine;

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

AAy s seiected from phenylalanine, tyrosine, and tryptophan;



AAA1l is selected from phenyl al anine, tyrosine, and tryptophan; AA42 is
sel ected from phenyl al anine, tyrosine, and tryptophan; AA43 is selected
from | eucwoeposumbisne, isol eucine, and nethionine. 13. ARCrapioas/ew113
pol ypepti de conprising one of the fol33ow ng ami no aci d sequences: SKXI X2
SDKQLI SKAVX 3X4AXS5FFLX 6STL (SEQ I D NO 15) SKXIX2SDKQLI SKAVX 3X4 F FLX6 ( SEQ
|S Ex TQ?A@)B X2 SitkEh IpBkayRRiFRe, 3y (BHER, laDdNGPtophasy

SDKQLI SKAVQRI FFLX 6STL (SEQ | D, NO. 18) .wherein. X1 represents R, Q F,
H K, AN\aDsEpleged fonxeyepe.e Wteslsf?,leuﬁﬁleerahﬂ;mignpgﬁpesent s WQ F5Y5N, D
or E X4 represen RSESYDH O 1 e t : -Pérrg? or M
anfl X61§£ ggr n]tséa?g{%g?yp@ig&dblc&%ﬁ%rt&%%&l . A(f]f (;’Flsa(%#ngt Eg’gr ot elisgﬁ/%r
Pol'y PeRihfes ERIMPEi il RIALALE- RAT 1/0A SEAUENAEA Qf-AA Bl Peirks rdfduds of
pol ypepti de sequence accor%di ngmta%%gny %ne g? d glr ns % 14,11%\/\her ein one or
rmlre mhig;@Bé&oaaQeoﬁSEQadEdm: 4 hehivtr arespithwedi npstitutad by etberamis A
pol ypepti de sequence according to any one of Caims 1-15 in which the
ani no agid thsidpes jon unRBbytEVEeds Saisk Q}ﬁ}sﬁt‘ﬁlp.n bing <3| onserviRliv e SULSERLY Dl ecul e
conpr Kﬁﬂlen%@q sequence encoding for an isol ated pol ypeptide according to

Cl ai mW2er An isol ated nucl eic acid nol ecul e conprising a sequence of

SEQ 'éPAﬂYQaI%nfher' SEQ ID. NO 3 in which one or nore nucleic acid
resi dugs*has been’repl aced by another nucleic acid residue, as pernmtted by

the regdundianyalngd;ure of the genetic code.
AAjs is selected from tryptophan, phenylalanine, and tyrosine;
AAs is selected from tryptophan, phenylalanine, and tyrosine;
AAy is selected from threonine, serine, alanine, proline, and glycine;
AA, is selected from phenylalanine, tyrosine, and tryptophan;
AA,, is selected from phenylalanine, tyrosine, and tryptophan.
12. An isolated polypeptide according to any one of Claims 1-3, comprising
amino acid residues AA3zs-AA3-AAs-AAz-AAso-AAL-AA-AAy;, being
residues of positions 36 to 43 of SEQ. ID. NO: 4, which are either substituted by
other amino acid residues or unsubstituted, said substitution being a conservative
substitution, wherein:
AAs is alanine;
AAjq is valine;
AAgs is selected from tryptophan, phenylalanine, and tyrosine;
AAjy is selected from tryptophan, phenylalanine, and tyrosine;
AAy is selected from threonine, serine, alanine, proline, and glycine;
AA, is selected from phenylalanine, tyrosine, and tryptophan;
AA,, is selected from phenylalanine, tyrosine, and tryptophan;
AAy is selected from leucine, valine, isoleucine, and methionine.
13. An isolated polypeptide comprising one of the following amino acid

sequences:

SKx,%,SDKOLI SKAVx:x,x;FFLxSTL (SEQ ID NO: 15)



19. An isolated nucleic acid nolecule conprising a nucleotide sequence of
SEQ ID. NO 1 or SEQ ID. NGO 3, in which one or nore nucl eotides has been
added, deWeteas/@s23pepl aced, w thout significantly affectcmgLiogodins ogi cal
characteristics of the nodified nolec4l e as conpared to the unnodified

nol ecul e. 20. An oligonucleotide of at |east 24 nucleotides that is: (i) an
ol i gonucl eot i de tSrxt,>e/SDKIRET SKpMt:kats EBhE guous anm(PEQEDIN©edbence of
SEQ ID. NO 2 including at least 8 am no acid residues; (ii) a nucleotide
sequence that carPEiniSNBERLISKAVRRI®ES: i de sequence (S\E%EQN@D.”N@T 1

under stringent hybridization conditions; or (iii) a i I i de that
has a sequence ofSEf1¥2SRRQLISEAVARIFELReRT Hot i des Mgﬂﬁér Zg§ of

identity to a}fcorrespondi ng conti guous sequence of nucl eotides included in
SEQ ID. NOVIH at | east 70% 21. An oligonucl eotide according to daim

20, conpri si ngeﬁegé}ﬁg'wl{gqs RBOgNNcieat idersequence included in SEQ ID. NO
ei'c acld vettor cohpfisin ’

1. 22. A nuc C tor conprising a sequence according to any one of
A ains 17-2%, réfreséntphgrviatenl;cal conposition conprising the isolated
pol ypeptide of any one of Cains 1-16. 24. A nethod of treatnent of a
di sease or &b seprgsents Wnkk FsiYadN.ddt K:stering to a subject in need, an

effective anount of t oly ide of any one of clainms 1- 16. 25. A

met hod accoP‘dir‘?EfW?m@%giﬁrEA&?%@?gfn t he di sease or disorder is selected
from Par ki ngon; i , ZReprer - } e, an inflamatory or allergic
condi tion, %52@39@53?2’&&@&% rar \ﬁ?lglé@ggﬁ a cancer disease, an

aut oi mmune §fk§é1§}-§§@nt§.})pﬂy;ls,,'II,&AQQ},CII,JIVO@iM_ her pes, acute or chronic

hepatitis B, acute or chronic hepatitis C, chronic cholestatic hepatitis,

cirrhdsts, stAanisoldated prateih papelyipepéde cbinpyising the amino acid sequence of
Claim 13.
15. A polypeptide sequence according to any one of Claims 1-14, wherein one
or more amino acids are replaced by the corresponding D-amino acid.
16. A polypeptide sequence according to any one of Claims 1-15, in which the
amino acids are in the reverse order.
17. An isolated nucleic acid molecule comprising a sequence encoding for an
isolated polypeptide according to Claim 1.
18. An isolated nucleic acid molecule comprising a sequence of SEQ. ID. NO:
1 or SEQ. ID. NO: 3 in which one or more nucleic acid residues has been replaced
by another nucleic acid residue, as permitted by the redundant nature of the
genetic code.
19. An isolated nucleic acid molecule comprising a nucleotide sequence of
SEQ. ID. NO: 1 or SEQ. ID. NO: 3, in which one or more nucleotides has been
added, deleted or replaced, without significantly affecting the biological
characteristics of the modified molecule as compared to the unmodified molecule.
20. An oligonucleotide of at least 24 nucleotides that is: (i) an oligonucleotide
that encodes a partial contiguous amino acid sequence of SEQ. ID. NO: 2
including at least 8 amino acid residues; (ii) a mucleotide sequence that can
hybridize to a nucleotide sequence of SEQ. ID. NO: 1 under stringent

hybridization conditions; or (iii) an oligonucleotide that has a sequence of at least
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24 contiguous nucleotides with a degree of identity to a corresponding contiguous
sequence of nucleotides included in SEQ. ID. NO: 1 of at least 70%.

21. An oligonucleotide according to Claim 20, comprising a contiguous 30
nucleotide sequence included in SEQ. ID. NO: 1.

22. A nucleic acid vector comprising a sequence according to any one of
Claims 17-21.

23. A pharmaceutical composition comprising the isolated polypeptide of any
one of Claims 1-16.

24, A method of treatment of a disease or disorder, comprising administering
to a subject in need, an effective arnount of the polypeptide of any one of claims 1-
16.

25. A method according to Claim 24, wherein the disease or disorder is
selected from Parkinson's disease, Alzheimer's disease, an inflammatory or
allergic condition, a skin disorder, a viral disease, a cancer disease, an autoimmune
disease, a burn, tuberculosis, herpes, acute or chronic hepatitis B, acute or chronic

hepatitis C, chronic cholestatic hepatitis, cirrhosis, stomatitis, and male infertility.



