- 1- NOVEL PROTEIN FIELD OF THE INVENTION This invention relates to a novel protein and
therapeutic uses thereof. BACKGROUND OF THE INVENTION Diseases which affect human beings
may be categ®ifyadoaBemtling to the 5 mechanism of their cause. For ex&Fifletogiasies that have an
immunological component or etiology include infectious diseases, acute and chronic inflammatory
diseases, cancer, transplantation and autoimmune’diSeases. Examples of autoinunune diseases
include multiple sclerosis (MS), autoimmune uveitis, autoimmune uveoretinitis, autoimrnune thyroiditis,
Hashimoto's disease, 10 insulitis, Sjogren's syndrome, spontaneous abortions, experimental
autoimmune myocarditis, rheumatoid arthritis (RA), inflammatory bowel disease (IBD), Crohn's
disease, lupus (SLE), psoriasis and diabetes, particularly type I. Additional examples of autoirnmune

diseases include Acute necrotizing hemorrhagicé)e‘yﬁ?heﬁ}gsﬁj%?w& Addison's disease, .
Aganunaglobulinemia, Allergic 15 asthma, Alle% o , AlOpecia areata, Amyloidosis, Ankylosing

spondylitis, Anti- GBM/Anti-TBM nephritis, Antiphospholipid syndrome (APS), Autoimmune aplastic
anemia, Autoimmune dysautonomia, Autoimmune hepatitis, Autoimmune hyperlipidemia, Autoinunune
immunodeficiengyg AHERMREeNYRRFGandisease (AIED), Autoimmune myocarditis, Autoimrnune
thrombocytopenic purpura (ATP), 20 Axonal & neuronal neuropathies, Bal's disease, Behnet's
disease, Bullous pemphigsitetiandidetnpopatinyerustiinsas Wisessts cefidespfue (nontropical),
Chagas' disease, Chronic fatigue syndrome, Chronic inflammatory demyelinating polyneuropathy

(CIDP), Churg- r%ﬁ leatric ]Q%Wigoid/benign mucosal pemphigoid, Cogan's
syndrome, Colc%Agg utlr%n dlseasg,qgoﬁnig%al heart block, Coxsackie 25 myocarditis, CREST
disease, Essential mixedeasyogibiohlintiemiahBem yelingtingyVWo 2060/088968MATEL L2U88/001674 - 2 -

neuropathies, Dealamy QsitisPeXigdiSeasexRistoiddupus, RIRssiges synslipmeidzrdometriosis,

Eosinophilic fasciitis, Erythema nodosum, Experimental allergic encephalomyelitis, Evan's syndrome,
Fibromyalgia, FASVBBATSTAI0B MoK Hiskids) BiEHRNS (ANHSTYa o AN CRBRIA PR ErpERtoTY

syndrome,Grav@gcdissaanedn uaisiddation and autoimmune diseases.

| Examples of autoimmune diseases include multiple sclerosis (M), autoimmune
'uvcitis, autoimmune uveorelinitis, autoimmune thyroiditis, Hashimoto's disease,
10 insulitis, Sjogren's syndrome, spontaneous abortions, experimental - autoimmune
myocarditis, rﬁeumatoid_aﬂhﬁtis (RA), inflammatory bowel disease (IBD), Crohn's

disease, lupus (SLE), psoriasis and diabetes, particularly type L.
Additional examples of autoimmune diseases include Acufe necrotizing
hemorrhagic leukoencephalitis, Addison’s disease, Agammaglobulinemia, Allergic
15 asthma, Allergic rhinitis, Alopecia areata, Amyloidosis, Ankylosing spondylitis, Anti-
‘GBM/Anti-TBM nephritis, Antiphospholipid syndrome (APS), Autoimmune aplastic
anemia, Autoimmune dysautonomia, Autoimmune hepatitis, Autoimmune
hyperlipidemia, Autoimmune immunodeficiency, Autoimmune inner ear disease
(AIED), Autoimmune myocarditis, Autoimmune thrombopytopenic purpura (ATP),
20 Axonal & neuronal neuropathies, Bal’s disease, Behnet’s disease, Bullous pemphigoid,
Cardiomyopathy, Castleman disease, Celiac sprue (nontropical), Chagas’ disease,
Chronic fatigue syndrome, Chronic inflammatory. demyelinating polyneuropathy
(CIDP), Churg-Strauss syndrome, Cicatricial pemphigoid/benign mucosal pemphigoid,
Cogan’s syndrome, Cold agglutinin disease, Congenital heart block, Coxsackie

25 myocarditis, CREST disease, Essential mixed cryoglobulinemia, Demyelinating



5 syndrome, Hemolytic anemia, Henoch-Schonlein purpura, Herpes gestationis,
Hypogamtnaglobulinemia, Idiopathic thrombocytopenic purpura (ITP), IgA nephropathy,
Immunoregul & 3IBEP6eins, Inclusion body myositis, Insulin-depend&&ifdiaBE¥8 ¢iypel), Interstitial
cystitis, Juvenile arthritis, Juvenile diabetes, Kawasgléi”syndrome, Lambert-Eaton syndrome,
Leukocytoclastic vasculitis, Lichen 10 planus, Lichen“sclerosus, Ligneous conjunctivitis, Linear IgA
disease (LAD), Lyme disease, Meniere's.disease, M capl i ' tive tissue
disease (MCTD) ,X%%%%L%SU%%?? Uc %Oéfgfé%%??ﬁa%%%egg%ﬁy%g%erﬁ% SgMéfaig\iéi‘sdS ﬁ\[ﬂ%g]lsgl%s '
Narcolepsy, Neuﬁméﬁif@"éuI&P@i&?@ﬁﬁ&?&lfﬁﬁﬁﬁh@é@@é‘te@?ﬁ%s,%"&?ﬁaﬁi‘rﬂci" E&thatism,
Paraneoplastic cerebmlipidRaererstion. fadesMmabaglEng | RibrbangogallitisiaG(a !l
Parsonnage-Turner syndrome, Pars planitis (peripheral uyeitis) -Pemphijgus, Perinher: uropathy,
Perivenous enceﬁ)‘ﬁeéigfm(fgm@”fge?ﬁﬁggf?s 3?180%5%9](% rsriﬁ)ﬁ fome, é%@sg?tgll&tﬁig%%ga, Type I, II,
& |1l autoinununespalygtandifiemslytidromeszP dignoghi§rhaienmatoar e o HpessitEssPédthyocardial

infarction syndromg. asinssiaaisietany sungiame, Rroassioianaidergagits, Primory tiliary 20
cirrhosis, Psoriatic artlg”lritis, diopathic pulmonayy fibrosis, %é)de.rmay%%ngrenosum,%ﬁe red cell

aplasia, Raynaud'&BHBAbh e B BEABX AR pHERBTH s B ReiltRHS syndtome, Relapsing
polychondritis, Résjlesisredisstadrioyel) Rinestitel cofetits, Saveoldosibrisshiwenilsy ditstae, Scleritis,

Scleroderma. SeiSiestizianau iRl SUhaRRoNNRHLomS.BURAsHIs:Bastesial endocardits
(SBE), 25 Sympathetic ophthalmia, Takayasu's arteritis, Temporal arteritis/Giant %)(32 rteritis,

ThrombocytopeniiapespLig et FHFrotHto HERRIHE tATIBItFHILS dsBeF olRdiSTRTT AT mE™Fransverse
myelitis & necrotigiQgss) yalapathy dlaeralficosaliis pblpsifittelitited comeentvistissdiecaisease
(UCTD), Vasculity, sesicHipRious deralalsnAilian, ARl e SRRRGRGIAAOmARNSIONON-miing
examples of types of caticer nclude aé?enocortlca_c_ancer; Malignant melanoma; Non-melanoma skin
cancer; CutaneodiFobaiti.yNrshopsaiaK Seular ssaricinh aenphiand. cAMeertelib  eipiem i olorectal
cancer; Rectal capgghahigyroasiodespratiandcRbenkcankgents sk oot Logyniate méstionad; Childhood
WO 2009/083968PCT/IL 2008/ - 3 - CerebellarAstrocytoma;Childh I rocytoma;
Childhood me‘&ulhfﬂlﬁ%lébﬁ’i‘é{?e: i gﬁ)} Vit eﬁ?; @%ﬁ%%%%ﬁm‘%%g%?‘ &%%r%glﬁ?c%_rsﬁa;
OligodendroglionfampbigosylerireEbeedypab LePitereusyeaernholoray W bia SeariioAt ERTRErcinoma;
Acoustic neuromaoRRIQGHERHN, alaRam{srarmayBrqast, canceruh e sakginasar Mammary
gland neoplasia; Ovarian cancer; Carcinoid tumour; eg\)ggal cancef, Utergs (cilaa?ceur{fg&%omema|
cancer: Vaginal CYREEISva OYTRE 8% s ISRAT Pro N Eanc RANOpAIn cancer; Uterine
sarcoma; Leukensiagitopmap Rompgeidodighkiniy disgasecarfioioteidot ghintsiilise fsmarx diksblastom;
Retmob'astoqa: r?lg%o%&%éa{ﬁoQ@@,ﬁﬁw'ia%%wwaﬁg%ﬁmem&wmm&&& Cells

Histiocytosis; Malignant Rhabdoid Tumour -of Ki

C of Kidney; Liver cancer; N%ur,obf{asto%a;ﬁettir;oblastoma;
Choriocarcinomalf iRdest AFlb 2Pk ROBAUDHASHAMEAMRe R EES SHEGEAF S RSP YInG S

§'$"Sarcoma; Eye
cancer; Gastric cangrsifeaReMpsastinalpancdiss GRaitbsrinagy camdenseG Rhmvana@ynisaoological
cancers; Head ang negl sencey, Hgpalogsliler canser, Hpaphani capcer. Isletcalbgancer Kidney

1 y
15 cancer; Laryngeal cancér; Lung cancer; Lymphoma; Male breast cancer; Melanoma;

Mesothelioma; MyeRimmuRiyitiSTEIN REspRaSXAdERERE: c OB R o RAEIAh oL ST S a R -
Oesophageal ganagh Ssieo spiRing: OTaiaycansertRarergasLaneeiiFituitacyl caredtis Prostate
cancer; Renal cell carcjnoma; Retinoblastoma;,Rhahdomyasarc - Saf: a;-skin.c r;
Squamous cell c%%ﬁ?ﬁ?@%ﬁrﬁ%cﬁuﬁuﬁée??ggﬂ% g(r) gg%cer%%%u?%%%&er?#%%&%ﬁ fancer;
Transitional cells saduens:Trdpivsbtasticrexstiter; ©tarssoszinge rmuelorstbymphsietsuketiiis; Acute
myeloid leukemiag;Adanecysila cassirema: Anal cansas BotToancakBawe vanagsbiasal
carcinoma; Liposarcoma; Neuroblastoma,; Nephrobl?stoma and Osteosarcoma. Inflammatory
diseases include SEPEESENYBHBER AR MSEG SATARY GPEIES 25 hepatitis, peritonitis, keratitis, SIRS and
injury-inducedsinflammaiion-liDisiags esatiniked ¢ fepitityfnclode niedhdafadiioperitdbrieeTnfertility.
Male infertilty can bR gt stk IEbk A ABhlENeim ARl euRaSR cormonsisksslers are listed
t Sper i [

below. 8 Deficien m Production: Ninety percent of male infertility js cause ctc)l%%the 30 failure to
0

produce enough SFeasi's SZeupRrRIACERCHRHhERIAD SFHSFR [OTEaGtEaNH o<p&finia is
diagnosed when feywspasieanal psdubedalSinaemastitibenh RreideSteoycdlibaforé bidordaching the
egg, the more sperm there are the better the chances that one will successfully fertilize the egg.
However, a low ‘ _



- 4 - sperm count, or a total sperm count of less than 5 million/ml, does not necessarily mean that a
man is infertile if the sperm that he does have are healthy, properly formed, and mobile. Varicocele: A
varicose vein BfoHHHSHESS the two spermatic cords can cause 5 blood’td’HasPiff4iétestes; this, in
turn, causes the temperature to increase in this area, Higher temperatures decrease sperm production
and can lead to infertility. Fortunately, this problem TR be fixed by surgery. Other Disorders: Other
disorders that can cause male infertility incl bnprmal developmen magge,of estes
(caused by endogﬁ?%eﬁ@ordg‘%rg?y%“%iﬂar#r%iﬁgﬁ , dis%?%%@ of ;:%%g;sc oor%/{%’Ian(ﬁleé,{,?l gg%t%clfdisorders,
exposure to diethytdtillvbbisoin{D ES)ldheyhtiistd asthogen@iseariniseingons %@9@@%& caused
cysts in the maleggpradurive HAct AdRCSeaRIIGhiRSHalisa aNtiiiare HenaageMiissdisorders such
as a chromosomal abnormality. Female infertilitg/ c\%n a1’.;1’1[%031% C%Ltgetdlgg{ %\c/gsrg%%gf problems.
Some of the mor@dPBEBHRBKEISORIET LAV RE A BEDR POy & OVarian Dicease: This disease is

the most commopwesilseaeimmiatidmaisorddesdnmepinsn sOvkhite heasete fAse ioydtaasrasence of
many minute cysfs in the gvaries; by ex6ess REQEHEIAM of-ARdr0genga By Iniieauamicperiods

(obliomenorrhoea) or absent periods (amenorrhoea). The 20 failure to ovulate i ﬁ{‘most common

s.th
cause of fernale fAteriifgRRNTRRIRASIGr F8IRE HaPaRt ERETH SHEIEh&FELR oF HFERE®hormonal
imbalances, and vafighisndiseasgskand disasdermadf tNerreprodikdtlve dysten (domrebbisiohich will be
described below), . belyic Infamelory Disease: FisNIaranabine 'RpIogkcise diaghgan lead 25to
blocked or damageélnf)a oplan’tuBes and is usually caused b sexually transmitted disease,
miscarriages,&b&isndlishsemsisls; oMaligmhuRdihdoifoyioanoy fht &fubtEon “aHE disorder
occurs when a WQmadhhQMahe R &ifobREBRE UCHAE Regmomar Cpdotiinguiesser Byt usual
because of age, hormona| imbalances, or other problems. 30 Uterine Fibroids; These ign uterine
tumors occur in 4895°5f ﬁ%ﬁggar?d E%Ihc?ﬁtetgf‘g%re%vsvitk%eaérrcﬁglr%/o %ﬁlaﬁ%g%i%r’n (?‘r%fseltgl g%)%/%v%ﬁ]
Endometriosis: Thistdistestorbonsrssubrebrngsseracisichlionss thaaselog herstomettium) grows
into growths or legigns Quiside. afdkroetrans disialbpedheyW 00 INI I SRCEF Kidd98/001674 - 5

- ovaries, fallopian tubes, and i aments that supggr%)t‘he#terg%%lebargsq betweel{)ﬁmagavaagina and the
rectum; the olreP&fTEE IS, HHESiSTRG G IREPENIC cabify, the bladder, bowel, vagina,
cervix, vulva, andesathdonninahdyrigioal swatipleinNasphairhated ersaetr Udpeyestangs ti€ke builds up,
breaks down, and, 2 shesls each monti betniatnatehaitiamng, warhieaving thedegy. As a

result it causes internal bleeding, breakdown of blood and_tissue_from thg]e ions, and most often
inflammation whie#esin Zastate Sanseinfsmnlege L CHFHRE REHISEE R %%dgf‘a’ﬁa%’% problems.
Immunological Infartiis; Thislisaicer dapinsouheritheatman's Systerh Oproducdsstntisperm
antbodies whieh destiaY s ABITCHS, 3B e, BiSASASIS Uege GobmipiBEIRROUscour in many

]
forms. The most comrrr%ﬁn isorders are acquired. Acquired or secondary derangements jn .
carbohydrate meiélﬁ@ﬁsﬁﬂ?%‘ﬁbrﬁﬁ%tﬁihHéﬂEaRétb“é’(lfﬁi%‘%is%ﬁem&a}eﬁﬁ?ﬁﬁa};a%a‘?ﬁ%@fycemia, all
affect the central Renvens;SNE5eBandda Boferasan Byatlanizef patphemainenveldiseaserdb also are
IS of a%grgqh%%%%getabolism are the rare inborn errors of

seen in diabetes. The remaini d'so‘[]?e
metabolism (i.e. %rlfre(#l;f 8%%2&5%@ hig ﬁseoglcff‘quwedg disorders of carbohydrate metabolism are fairly

common, both in the UnitdrStettss atieraprerinaiesieal SPPHyp SBAPETHNAS RAEEHHMEN CXELE: of

neurological qgsemﬁ%,%%%@,q%ﬂﬁ@Igtglgd@tﬁﬁhj}f@tiﬁaummmmhﬂﬁﬁmdisorientation, obtundation,
20 and coma, among bg

th alcohalics and patients,with diapetes whp.are treated. with insulin.

Hyperinsulinemia from Rfﬁﬁs?a%gs I8 %ﬂ@%lﬁqﬁg%gfaelgﬁlcgtﬁ}%%r%nggﬁﬁl Bén?ﬁ%qcl:%Use. Diabetes, with
its various neurological Memptif-atitityseds henerugethbynfozedsinaiarmabisart cYentealdbeirmatiult patients.
Diabetic ketoacidgsjs stiliageaus .inugh seueation and close medical follow-up make it less common
than it was several decades 25 ago. Hyperosmolar.coma is alsg Ie?i?s.aé)rﬁblem thag when it was first
brought to the attentfon R RREBFEAART IR POENRoeRs St dREEAR S SHE S Ri<"Sf Stupor and
Coma. Hypergsmolar céufiarstih onodnseansbnge dpambet kemppdrmininakavtsilevbemaloatipgram isbtunded
patient.

produced while olibospermia is diagnosed when few sperm are produced. Since
most sperm are destroycd before ever reaching the egg, the more sperm there are

the better the chances that one will succéssfully fertilize the egg. However, a low



The inherited disorders of carbohydrate metabolism are rare. Severe defects of 30 the pyruvate
dehythogenase (PDH) complex and the benign chemical anomaly called pentosuria have been
reported in veRPIER B85 patients.  Hypoglycemia, diabetic ketoacidd&d EHYHYEE osmolar coma
are all potentially fatal but potentially curable conditi_o&s. 6 SUMMARY In a first aspect, there is
provided an isolated polypeptide comprising an amino acid sequence of SEQ. ID. NO: 2 or SEQ. ID.
NO:4.  Inasecond as ec(t:bthir%ris g){?%%ded an -??I@tgp Rolypentide Gamprising,an nino acid

. ID. : [

Spg i : ; .
sequence of SEQ. ID. 2201 2 in which one or more amino acid residues is added,

deleted or replaced, withotssaigmificantiyaaficenn gsinfuibrolfidas sreraci dic 4958 they BBified
molecule as compared{g,iia¢, yripasifisahBaciasuiebile. In a third aspect, there is provided an isolated
polypeptide comprising_a partial contiguous sequence from.SEQ. ID. NO; .2 that i tleast 8
amino acid residues; whith“ed ?fgﬁovt% %oesal}’glr?c%r%nfinag Sfid fgg%g %@&%gﬁg%%ggj%ﬁeﬁi_fsaid SEQ.
ID. NO: 2. 4n a fourticadpegbolrietbespesvidadndnis orires ho lomEpRGES HIDERIEE R fBifst 20 amino
acid residues of SEQ. DN Rdlhusion eaoiy aflestipodnediclagiaalichpusinrisigs of the
isolated polypeptide as compared to SEQ. ID. NO: 2. In a fifth aspect, there is provided an isolated
protein or polypeptide ESWIBHSHG B BRI SAPE SRR E e polypeptide as defined above.  In
a sixth aspect, theresis prhvid @dsardisela@benubieideacithslieculewso mphsimderiBq ikl encoding for

an isolated polypeptide as Agineqd AONG: or ﬂﬂ%@%@%&%@&%eﬁlﬁf%ﬂwm‘éid@&%i§plated
nucleic acid molecule comprising a sequence of SEQ. ID. NO: 1 %gg‘%&lfg NO: 3 in which one or

more nucleic Hcid residitdamaatioasndisnises Phicarsthediidhic B, &5PS&RRitted by the
redundant nature of theigen@litteses. (DESasnsghileaspectyshiche de ib0ideddalPidsidted nucleic
acid molecule comprising a nucleotide seguence . : s ML s 3-4.which one or
more nucleotides has bce%%egggse% ,I%egfgtgl %F?’éﬁ?é%%%%ﬁ%ﬁo‘%%?ggﬁﬁgr%% gf%éc%iggg%ﬁfebiological
characteristics of the mesdifiasnstisidiseideasseehnipacbirpetnad sSam®molecule.  In a ninth .
aspect, there is providegbamisaieiggHnusleisasidanelasuie aongislingiiémsstenenthselgeted from
SEQ. ID. NO: 5 and SEQ,.ID. NO: 6., 6%,9 . In a tenth aspect, there is provided an oligonucleotide of
at least 24 nubleSHTERHEIEIHS 45 THiEbRIN%otide that encodes a partial contiguious amino acid
sequence of SEQ. IBD. \aly8yiticl Qirgian |Bissagen v dssastedidiRes e cATEIBB IS cBfuence that

can hybridize to a nucleglifi SeAHEREE Oh SERARNG: chasndes skingant hykdaizattonagnditions; or
(iif) an oligonucleotide that has a'sequence of at least 24 -contigéjuo s nucleotides with

0 j egree of
identity to a correspondMgEoriigtoths BEqEERES oPn FEESH F5% mcgl%é’g i%n%lg%?ﬁb. ég??l of at least
70%.  In an eleventhdsneet; theieds Phividethabnemlaic abiehtastirdsotrprsinbesssedience as

defined above,,  In agwelith aspegL ihereHisProMided anbamasautisakeampesilanaamprising the
isolated polypeptide as defined above. In a thirteenth aspect, thglée is 1%qfo.\/i d the usg[ of an

effective amount of the J96IPIRAERITERSARSY AbGVe SN Tt G A S BASacatical
composition for treatingvarifise aseasssdisd tierdelatde trpmdhaigronpeoolisising vhitiedbes that have
an immunological component reg%%g;&z, infectious diseases, acute and chronic inflammatory
diseases, cancer, transpfanfgaﬁlon and altoimmune diseases, and diseases linked to fertility. Ina
fourteenth aspect, thercPrivirdoirmmatexRisense: dBl R IE S RIS AR LSRR A
sequences COPIising GoNIREHAY & Sebsianr.00puaiaibe said sequanesanitd dnuckeidiacid
sequence encoding KTPAF50 or, a. portion. thereof DESCRIP T i named
KTPAF50, has now bee%%%%?é%?%h%%s Bh A Hove gﬁﬂéﬁmg%ggxﬁfﬁé% by the cDNA is
74 amino acids long en@indhiekysRysiametiave fliicdispEeraes HERISPONMERERYARARAE The cDNA
sequence (SEQ. ID. NQ; 43204 850ing 26igSERURTERLIEL thh NG Bicalds bFHa¢E Bormwmals follows:

atgccaggc cattctagg cttctgtct atcctggtt tetggtctg tgegttgtg ggtagcage attggegta nacgecgg agggageag
gctgagcga ggctccaga aé‘%@@@ﬁﬁsﬁé&%’&@%%’%dgﬁgaaagg gcgatgctg tcacctage ccccteect gagactcca

ttcagccca gaaspagga giigeite FioeidatTherdemgyuayma Aam@SEQNDNNEYn9f gpmen and can
interfere with embryo implantation or fetal growth.

» FEndometriosis: This disorder occurs when the tissue which lines the uterus (the

endometrium) grows into growths or lesions outside of the uterus (usually on the



MPGHSRLLSILVSGLCWGSSIGVERRREQAERGSRRCAIAGEERAMLSPS
PLPETPFSPEKGAAFSPIYPRRK (SEQ. ID. NO:2) Provided by the present invention are thus a
nucleic acid m8feeEBFPSEQ. ID. NO: 1 and a peptide of SEQ. ID. NO: ECRIb#RAEHTde of SEQ. ID.
NO: 2 will be referred to herein as the 'full KTPAF50 peptide". The full KTPAF50 peptide also
includes a signal sequence believed to consist of 24 amino acids. Thus, the-invention also provides a
pepide comprising the sequen ebhe ul KCHRALR0R %R 45,3 H1RY DR, 2803 EFRlE. consisting o
the following sequence(t ‘NG H}: ’

LRRREQAERG SRRCAAGEERAN S rePuphTpies pEke AXtspyrstirdimog of s )loc4)  The

KTPAFS0 peptide that is,devaifl afiheeRidaakaemsaRcedok Qi NGY 4) wilhaiafeugrdn herein as
the "KTPAF50 peptide” or "KTPAF50", - Also pr Vid?td the in quon isbgt‘?g\%cé%i\%na%g molecule
comprising a sequence%ﬁ@o&?r%%ﬂﬂb%l*ﬁﬁg@ﬁéﬁ SR TR il 88nE Tollowing sequence
(SEQ. ID. NO:3): ttacgsiegy aghgenthgtyctgdotgeicyaicagaagmyof derringtegepd yatfytaagy

gegatgctg tcacotage ecealfCe! JAURCIEARFAIEEAR:IARARATUR UFIBRHE teRensals fRsANRYQ agaaaa
(SEQ. ID. NO:3) WO 2009/083968PCT/1L2008/001674 - 7 - The inventiogﬂ%lgtgigizovides modified

nucleic acid molecules BFEBQAHMN:OfiS BEE AR SR T T5EHcbR e SED. ID. NO: 2

or SEQ. ID. NO: 4, in whials one-aicn adhdsisatcatidberel otikmacid residues, respectively, is added,

deleted or replaced, without gg’}g@%&g%@ﬁﬁﬁgnﬁﬁp%@jﬁ%ig@é&p@gﬁ&{eﬁﬁti%ﬂgﬁges@@gjﬁed 5
odified mole

molecule as compared to the unf nolecule. ~ The term "peptide” is used herein to denote a
peptide, polyg@ptide or p5pEEsRS AP PEARIdS WaB ey PRIBHCARF Through genetic
engineering methods, epxpsessiast tarbdngatteth-abtinygtany piker fsriiabibaneansomindess indicated
otherwise, a peptide is generally composed of naturally-occurri -aming. acids. kQ:The term
"biological charac &ans ?gs"?f\?vitﬁxﬁeuggé?:tﬁ (gnﬁ%dpti(gg ?ﬁ%cirel%ﬁ ,Qg%%% %%étr%e peptide‘sgability to exert at
least one of the inviatelbninsvikoee fisbesichkaipngigosis. dxepreersat oM RFFXRIYpERRd® or the
KTPAF50 peptidegineludinghutpeblimitedto habivlaaieal setiviiestirsplibate-tbaispecification. For
example, biological characteristics inclyde the ahility,to treat canger, immune system associated
diseases, 15 ﬁa?ﬁ%@rﬁ@%‘%{ﬁé‘ﬁﬁ%ﬁﬁfo‘w&d ¢ |sré§31§e°s.cf%éﬁ%¥?rrﬁ c;brinc?ltéi;{sg%/cl’?:lésﬂncﬁrgr%ecteristics",
with respect to a rucleboraciton ofauetahalsfio G ¢ogtinetiordabents). of encoding a peptide having similar
biological characteristiogfp ihahof the full KERAESD RertideMoHhs KERARSCHRRNMIRGdINg, in

particular: (i) a nucleic acid molecule that has a different sequence to that of SI% . ID. NO: 1 or SEQ.
ID. NO: 3, but, ovd/RESHSBES e IRETUP B S YRIRNRSTBEIE 2 SRESHEHESTTIRFPREED peptide or
the KTPAF50 pejiidescregpetilyelyytantt(ip! devriieitoaciematebuie dsatiexisoete stawdtitno acid

molecule with,g. diffpran.seasCe handsiatol e kISP AP BeRid s the KLRARRA peptide but
that has similar biological characteristics to that of the full KTPAF50 peptide or the KTPAF50 peptide,
respectively. 25THEXEHH YRS nsRA M MRSHEAFYIHE i BrRsT RS NS UM e b8 modified
molecule as compated mdhe:snwiaditie hvardlecuairsdheans tomghatathaithanmadifedmoglecule
retains a biologicglactivty qualiaively simiar B halobhe Homeditiad pdlaeuie,Wifigspect o a

. g . COIIIn . .
modified peptide, this means Ratt retains one or more of the biological characteristics of a peptide of
SEQ. ID. NO: 2 o¢dseativn mdsippeanediopidilongransbed isthspsmendhagribene sserthiscspeutic utilities,
as specified bglowsAsiyRIbaadis Boyil Gsailéb iRy v atlivitiansloserbeds the spagiicative. In order to

determine whether a peptide retain aplfiolo i %' activit cLuaIitativeI siﬁailar to that.of the Hnmodified
gogj mermsts% i) otsners ﬁYas 1(]; monogr 1} 1aghosts of SIupor an
molecule, one or THEFERSEAVETRAER BE CATmied out SUeh s Tor exanlé

Coma. Hyperosmolar coma still occurs and needs to be kept in mind while evaluating
an obtunded patient.
The inherited disorders of carbohydrate metabolism are rare. Severe defects of
30 the pyruvate dehydrogenase (PDH) complex and the benign chemical anomaly called
pentosuria have been reported in very few (2-6) patients.
Hypoglycemia, déabetic ketoacidosis, and hyperosmolar coma are all potentially

fatal but potentially curable conditions.



- 8 - 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 KTPAF50 peptide or the KTPAF50 peptide) that
is assayed in parallel; or an experiment in which thg modified peptide is assayed to examine whether it
has a biological effect similar to that of the 5 unmodified peptide as known from separately conducted
experiment. Such an experiment may be carried out, for example, in a manner described in the
Examples below. With respect to a modified nucleic acid molecule, the term "without significantly
affecting the} '%)%gl%ﬁzl characteristics of the modified molecule as compared to the unmodified
moleculedenote property of encoding a modified peptide of any of the 10 above characteristics.
A modified peptiéfé infiipbasacgbphiee tivarincidek s icolatigloalyperfisncongpratitenst Sntiflp 15, 20, 25,
30, 35, 40, gyaklpasi-43 Asrno reidesidyesifalhag d.degree of identity to a corresponding
sequence of at least 8, 12, 15, 20, 25, 30, 35, 40 or at least 45 amino acid residues included in the
KTPAF50 peptidd #fecpagrawettidbeinsasingdes an lsaktsdps] yreptrkbipmplisasg 80%nmore
preferably,aiisasi SR ansEaTisuany LesrTH. NoThe Iveian fther provides apepide
comprising a partial contiguous sequence from the full KTPAF50 peptide including at least 8 amino
acid residifésiughich udietet querrddecthcltitbavasizridivagtsusSatinente ibisdigifall KTPAF50
20 pepiiden sHch A REPUAR M RRTEISHREIA R B A% 3d RRRLITRARRS @%%&%I% Examples of a
partial KTPAF50 peptide include, but are not limited to, SEQ. ID. NO:7 an . ID. NO:8, described
in Example VI béfbw thirdraeat,dhtitshifuptiveidsid vl dspkatseb ity pensisly peptiokéstaneprisitigan amino
acid seq tige, AP ifle, ifi tid A rtial
KTPAFSL(J)&gIgp id%&%gjéc ﬁ%i%g%@%pgﬁti@W%@rﬁ%% t%pg%r%?lg §s§ %(bT%c,gcl{:g%% golpﬁ%brising
protein”). WA e & SPAB PRFGISIRGIEREARE2 RINEREANS| SIS rEeUBIon D FTtEINIaNBoMprises the

full KTPAF50 pefyi F ti odlifi i LauRar ide; it may
be a conjugate i%agp?root%gil nﬁgfﬁbtﬁ&ﬁ%ﬁﬁ%ﬁ Egpﬁ%%%vél ﬁ% ?l% I lﬂﬁhﬂpﬁzﬁéﬁ%&gﬁé , KTPAF50
peptide, FTHIGAHEY Fsapstige of %%I&TWS@ pewge sigeificanttheafsetinivthal doobrgisidles an
oligonucl%ﬁg%@ﬁaﬁé@aﬁ&%i%{@@ggg%p@gﬁﬂéa&?k&%ﬁ%@@@&@ﬁqﬁfﬂﬁ.t%%codes a partial

S

contiguous sequence_from the KTPAF50 peptide including at least 8 amino acid residues, which may
include a contigdbusih pesdotursesonepdT|rRceEAe pTten orprisisritld seupeisitsincluded in

SEQ. ID. MQiknfGaueiegtide, saausnsphpioanuhiigize n.a nucleotide sequence of SEQ. ID.

NO: 1 under stringent hybridization conditions; (iii) an oligonucleotide that has a sequence of at least

24 contiguous nift Rt SSRRE-EIeER is STEVIER Y e e Musisimanid molmglocenerigienee of 5
nucleotidesginglbgeddnaRE @orl B NRadOhA LR pislarahly at least 80%, more preferably at

least 90% and particularly at least 95%. e invention also provides a nucleic acid molecule, e.g. a

transfer vector oPart eXpre¥&iofseekorthesm brishigvatf ofthdsaleieinandlsie desidclaiolaeidemolecules.
Also providaghRyithedngntionase sreslified peptides dattyedrirograny of the JOpertidgs flefined

above, e.g., modified peptides in which one or more amino acids are replaced by another amino acid
by conseRREit Saiskifsifurs Aes s Farered barraihan v daissatidiorsidace is emmsttubkitution of an

amino acigddnRone flasshy-ananuneqRed Qfdhe same class, where a class is defined by common
physicochemical amino acid side chain properties and high substitution frequencies in homologous 15

proteins found ilthatfireigiigamssh chskedbf Rinitrdcrn sigeleasdinesliie sih melsgehized and

include: Glagik EYS)ialnssitld Sefuchn BopAAIB Glas AN oPs Ginw L dalags IV (His
Arg, Lys); Class V (lle, L.eu, Val, Met); and Class VI (Phe, Tyr, Tip). For example, substitution of an

Asp for aRstfeRHsifirTdetihecardded drctetprorennsed aétwseniatificaubsaffeainodm one
embodimeitognilyl Ofg:SIRSIEHEO IS Madgdm e aminacid sequenseq Inapatherankediment, two
substitutions are made. In a further embodiment, three substitutions are made. The maximum number
of substitiRFgkhould not exceed that number of amino acids which leaves at least 70%, desirably at

least 80%, preferablyiatieatQOMamastRRalR bl allRashAoh ol dheAmina acidsinihe r

unsubstitued 25 sequence, By one preferred embodiment, the substitutions which include up to 3, at
times up ?os%qﬁﬁﬁ’i%sﬁlﬁﬂt‘?@§8%§%§bgﬂtm byBtheR o -d3Rsérvative substitutions.  In a further
embodiment, one or more amino acids may be replaced by D-amino acids, preferably the
corresponding D-amino acids. In a preferred embodiment, all of the amino acids are D-amino acids.




30In a still further embodiment, sequences of the reverse order of the above sequences are also
included in the invention. WO 2009/083968PCT/1%2008/001674 - 10 -  Thus, also provided by the
invention are full KTPAF50 peptides of SEQ ID NO: 2 or preferably KTPAF50 peptides of SEQ ID NO:
4 or partial KTP%FSO sequences tgereof, mod&%d y Qne or maore co s%i}:/ative substitutions. Provided

b

is thus a peptide @GRy BPRksIEC dF PEGH S0 2B o8 BHSGOBI%SE! 810°a8 At seliffSsidues or
the entiretBeqiseriteanf shigdilkRREGpdptidecoded heimientiontgsauinghidesaziatbedsaidreptment,

methods lagnosis.and pharmaceutical compositions making use of the KTPAFS50 peptide, full
- KTpApsogr%g%u LA TS 65T deTRIBAE SERTHE o K FrRESOE BRI ein o of
any of the:mualdici diel tmalaadlestide niipradeabbyE QT B réthadsmakireafient, Hobmehamlds of
diagnosis ang. Fhar_mac uLLcaI cam osSi iorﬁ%mi%b%sed with respect to,one I%r more, of the diseases
and disorGRIS S iR thE hATKrURY SEMTH UBbvES 2 RIIWSATR L A rmiposiiB ¥ ording to
the inventionl eatidpsisestihe KIERAES6Y pifetidey fudl 18 TRAFSPopeptid esopsiial s TRAREQ pegitide,

modified Bg{g#do%)r K&If@lég?n?g%)r@p&&rqte@%ﬂe%gta@{;&of the nucleic acid molecules mentioned 15

above, together wi ha pharmaceutically acceptable Car By the term '‘pharmaceutically acceptable
carrier" it is meaht any eimecoflinapenoritaxicimatetialsd whictictidcnaticeacicwithchapilivg ingredient.
The carri%é IS seIecte&i ttigu%s based on the desired form of the formulation. The carrier may also at
times have the efféct 6f the iernB‘r/gVing the delivery or penetration of the active ingredient to 20 the
target tissue, forlimprowththepstabilityoithedidgd fardloniagecleatanaepairinfaoimpediing slow
release p[ﬁ?ert'ﬁ%% dJlor {edu lgg éjsnge%srlr%d gide effects etc. The carrier may also be a substance that

stabilizes the Tormu gtolo)(})fg.b. a preserﬁ\zlaﬁv%gfafor providing the formulation with an edible flavor, etc.

The carriers mayrbe anytefitthosgreankatioisafiyoushd ahe isstinifest aifidy €hamieal-phyisical
consideratigns, such as 25 soluhility and |ack of reactivity with the polypeptide, and by the route of
administrg?ﬁ(}ﬁé?ﬂgecgsrrfé?ir%eay%n%%igig) Eéﬁdﬁtll\rllgg}lc% %Faen?gadﬂ %ﬁﬁsa%ﬁ?r% KGN ?Iaig‘?ﬁtegrating
agents, muoisteryrglagents;piesedvativiesidiafrorn thagentp, andipharvadolegieathacampatible carriers.

In additio?mmgn C gri%ra ay, It%e an dj%\éané .V\{Qich, %ggéig&tsi;ond%%% substan(t:es affectipng the action of
the active IRGradiot /A a sramietshie way 1S4 S¢S, acllle and  cirome

inflammatory diseases, cancer, transplantation and autoimmune diseases, and diseases
linked to fertility.
In a fourteenth aspect, there is provided a method for identifying specific human

DNA and ¢DNA sequences comprising contacting a substance comprising said sequences

with a nucleic acid sequence encoding KTPAF50 or a portion thereof,

DESCRIPTION

A novel protein, named KTPAFS0, has now been discovered, based on a novel
¢DNA. The peptide encoded by the cDNA is 74 amino acids long and includes a signal
peptide of 24 amino acids on its N-terminal end. The ¢cDNA sequence (SEQ. ID. NO: 1)
and amino acid sequence (SEQ. ID. NO: 2) of KTPAF30 are as follows:

atgccagge cattctagg cttetgtet atcctggtt tetggtetg fgegttete ggtageage attggegta
ttacgcegg agggageag gotgagega ggctccaga aggigegea atagecgga gaggaaagg
gegatgetg teacctage ceecteect gagacteea ttcageeca gaaaaagga getgettic teccecate
taccctagg agaaaa (SEQ. ID. NO:1)



30 examples of carriers include (a) liquid solutions, where an effective amount of the active substance
is dissolved in diluents, such as water, saline, natbial juices, alcohols, syrups, etc.; (b) capsules (e.g.
the ordinary hard- or soft-shelled gelatin type containing, for example, surfactants, lubricants, and inert

fillers), tablets, | T/ 1674 active substance is in a
flavor, such as Sﬁ%@ﬁ%flgg g&?&gﬁ%ﬁﬁgﬁiﬁé@%gg g&%ﬁwlb?s% such as
gelatin and glycdHAJEAR wlIEhes) AHERIOOMBRInGPEQréBetdmied amount of active agent as solids
or granules; (c) powders (d) suspensions in an appropriate liquid; (e) suitable emulsions; (f) liposome

5 formulation; a otential diagnaostic and,therapeutic applicati ns of t PAF50 peptide
rfdrow e %}/{5 Porﬁ:seni 10 \ge(% (i Rulc':jlteic fcp g é% 8£ %ﬁ@o

may include one or more owin may Serve ad’s'§ or lack of
immunocorfpetetivh afspids-AetRs: ﬁ?écm oF t&(lﬁglﬁ?ﬁﬁtwﬁﬁﬁﬁﬁ&géﬁsh@ Powitteating the

level of KidPadredQarhtineiblaat aidy/SENRIES @pdpditator for the level of immune system activity. 3.
The level of K'T%Eé%‘%’ﬁﬁﬂ%@f@%&déﬁ%t%&fﬂé&%@@‘é’i‘%e F632 ehgve(f‘tchTo'?lAF5o gmay serve

as a stimulator of the.immune system. For exam e Used to treat A Jack
inamuno egids @H@rl cjavsaiies alsa Eg’\‘/’?ﬂﬂstéﬁﬁgu ¢ @Wﬁ%ﬁ@ﬁ%&?ﬁ@ﬁﬂ&ed as a
therapeutibetcvilfoK d@¢Ea8ing etidegiv @naiinflamsiatelyprgsjpn semskoimgxamie, KIBARS0 may be
used to d@&{@@fﬁ t(’@,@chyrmcg of asthma or symptoms thereof. 6. KTPAF50 may be used as a
therapeutic tool to treat |nununodef|0|ency 20 diseases such as AIDS and combined
immunodeficiency. 7. KTPAF50 may be used as a therapeutic tool to treat disorders of glucose
metabolism.  IRRERPRBERMEDE AL EERAMESVSRI DEE IhEEAIE . ARBINARRE, KTPAF50
may servesgxanupgegsor of the immune system to treat autoimmune 25 pathologies such as BDI,
myasthenia gravis, multiple sclerosis, diabetes type I, rheumatoid arthritis, systematic lupus,
scleroderma, chronic autoinunune hemolytic anemia, colitis and Crohns disease, etc. 10.
KTPAF50 may sBifekalAErhimerbfofinkindairid oflensisnsbaraumcer(§EQadbs Nh4s lung
cancer, candinemsafdeolasrsin aafindiT®oFieadant neek ang Fdshreast, Hodgkln s disease,
non-Hodgkins ARNBIBaRERS RANNRARPRS HELKAr ARGEINAIANSin, HLATRAF S0 may
With gm rcc)]mlsed immune

strengthen the immune re ,g e of older or younger persons or persons
systems. SO BE0SIRSIsSBEIY Pspbdsod Besae _“Lées the EIWSW%@@S% A

therapeufi¢:tool to treat male or female infertility.
ttacgcegg  agggageag getgagega ggeiccaga aggtgegea atagecgga gaggaaagg
gegatgetg feacctage ceectecct gagacteea ttcagecca gaaaaagga getgettte tececcate
taccctagg agaaaa (SEQ. ID. NO:3)



13. KTPAF50 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 lung 5 etc. 14. KTPAF50 can serve
as a probe to Ve atify/sspssific cells from the immune system and use thé&ftHfB2B8IPikErapy . 15. The
nucleic acid sequence encoding KTPAF50 or a portign thereof can.serve as a probe to identify specific
human DNA and cDNA sequences. 10For the above diagnostic and therapeutic applications, the full

KTPAF50 peptide, a patial KTPAFS0 peptide or 8. KTPAESA comprising.pretein, g5 agpodified peptide
thereof may also be usaj(%’.e B‘ﬁfﬁ%"b@&ﬁ?’@[‘?&ﬁg d%ﬁél:% 1DR‘AWINGS In%rder to understand the

invention and to seSHQVIlt NGy berdamdifiel peptitssatEe, IBnMYBumMEMEilPh iR bé: described, by
way of non-limiting example Qply Wil fateenemioatieraseampenyingdyawingsd ideishith:  Fig. 1 is

a graph showing the secretion of IL-17 (pg/ml) from human peripheral white b lis:treated with
the indicated con@@ﬁﬁ%dﬁ@?ﬁbﬁ%?%@%@&%ﬁ g']‘%oﬁ? cg:;'“‘rlia‘ﬁ) S %ﬁ#ﬁ% &%%%’glrgetion of INF-7

(pg/ml) from hsmasi@eriphenat2eed/hitbehioodifedstrdatdel with the indicated concentrations (ng/m1)
of KTPAF50;  Fig. 3 g@;&n%%gggmg hes serstionaliNRétas/ miviambumssatgaripheral white

blood cells treated with the indicated concentrations (ng/ml) of KTPAF50; . Fig. 4 is ag)ar graph
showing the % offipRPEdsISTHoRR:ARRRD THRIMEBRATEY PSR SR A& MABS Zoncentration
(ng/ml); 25Fig. 5 igRebasgraph sbansay thetheggeeanf inthactionast TRms5UHeRNAdKaksrious types of
cells involved in the immune cytotmdc response; 1.0, 1S1A,. gﬁg@k@_ | 34 tumor volume
(nun3) in treated ?ﬁf%ﬁ’ﬁrﬁ?gg%f (g.ﬂ%:rc%r%réoﬁéﬁs g%\i}rcag]?sl%%nction o\%ﬂrﬁgggnd Fig. 7 is a bar
graph showing the % o katiten Clel¢EierhATREPHISTiFG BRSPS bR P RNt 675
concentration (NG %E%ﬁj-ﬁ@éﬁﬁﬁt?@cpm andaantisraibereafo orlis viDETAMER DESERIPTION OF

fllowing primers WEIE (B o L SBER ShAge 8 LR LT AT AT Pl B0 ToG - 3
(SEQ. ID. NO: 5)150¢eH T IR TR EFiAGEG FAGsAte] @che Prsiaetian FROxBIPIhERNEHhg PCR
conditions were ysed: 98 f0n2mHP 4Q4RiENCl8S:8ft: cancer, immune system associated diseases,

15 viral diseases énd inflammatory-based diseases. The term “biological characteristics”,
with respect to a nucleic acid ‘moleculel, refers to the property of encoding a peptide
having similar biological characteristics fo that of the full KTPAF50 peptide or the
KTPAF50 peptide, including, in particular; (i) a nucleic acid molecule that has a
different sequence to that of SEQ. ID. NO: 1 or SEQ. ID. NO: 3, but, owing to the

26 redundancy of the genetic code, encodes the full KTPAF50 peptide or the KTPAF 50
peptide, respectively; and (ii) a nucleic acid molecule that encodes an amino acid
molecule with a different sséuence than that of the full KTPAF50 peptide or the
KTPAF50 peptide but that has similar bioiogical characteristics to that of the full
KTPAF50 peptide or the KTPAF 50 peptide, respectively.

25 ‘The term “‘without significantly affecting the biological charocteristics of the
modified molecule as compared to the unmodified molecule” means to denote that the
modified molecule retains a biological activity gqualitatively similar to that of the
unmodiﬁéd molecule. With respect to 2 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.

30 i\IO: 4, including, among othérs, its diagnostic and therapeutic utilities, as specified
below, as well as its in vitro and in vivo activities described in the specification. In order
to determine whether a peptide retains a biological activity qualitatively similar to that

of the unmodified molecule, one or more assays can be carried out, such as for example



95C for 45 sec 59C for 45 sec 72C for 5 min End cycles: 1572C for 5min The product of the PCR was
sequenced. Following the PCR analysis on Agarose gels and staining with Cybar Green
(Invitrogene), e 388 of the PCR product was evaluated using BioR&EH EHEHNYGE analyzer. The
results are as follows: SibnaT'StG3SStSfIPb) flZZ!raipalp ratip Heart367554340.6762971.209034
Brain334059710.559371.000001 Placenta*602946681.291562.308954

Lung292941160.7116131.272169 Liver480960020.8012331.432
muscle584962738 G358 EBESST Ki ?f%eyq@f?%ﬁtéﬁ g’é %%%f iRl compared 0

Pancreas*83843828A5p8ndi 88451220 ov¢ 2069/ 83968 @W@@mﬁdﬂ qr4the Fetal-Brain
Fetal-lung Fetal- lﬁi’?ﬁﬁ@@ éfﬁ?lagj that is assayed in parallel; or an experiment in which the modified

peptide is assayed to exarnine whether it has a biological effect similar to that of the
5 unmodified peptide as known from separately conducted experiment. Such an
‘experiment may be carried out, for example, in a manner described in the Examples
below. With rcspecé to a modified nucleic acid molecule, the term “without significanily
affecting the biological characteristics of the modified molecule as compared fo the
unmodified molecule” denotes the property of encoding 2 modified peptide of any of the
10 above characteristics. |

A modified peptide may be a peptide that includes a contignous sequence of at
least 8, 12, 15, 20, 25, 30, 35, 40 or at least 45 amino acid residues that has a degree of
identity. to a corresponding sequence of at least 8, 12, 15, 20, 25, 30, 35, 40 or at least
45 amino acid residues included in the KTPAF50 peptide, the degree of identity being
15 af Jeast 70%, preferably at least 80%, more preferably at least 90% and particularly at

Jeast 95%. ‘

The invention further providés a peptide comprising a partial contiguous sequence
from fhe full KTPAF50 pepﬁde including at least 8 amino acid residues,‘ which
contiguous sequence is included as a contiguous sequence in said full KTPAF50

20 pg:ptic}e‘. Such a peptide will be referred to herein as a "partial KTPAF50 peptide".
Examples of a partial KTPAF50 peptide ‘include, but are not limited to, SEQ. ID. NG:7
and SEQ. ID. NO:8, described in Example VI below.

The invention further provides a protein or polypeptide comprising an amino
" acid sequence of the full KTPAFS0 peptide, KTPAF50 peptide, modified peptide or a

25 partial KTPAFS50 peptide (such protein or polypeptide vﬁH be referred to herein as
“KTPAF50 comprising protein”). The KTPAF50 comprising protein may, for example,
be a fusion protein that comprises the full KTPAFS0 peptide, the KTPAF50 peptide, a
modified peptide or z partial KTPAF50 peptide; it may be 2 conjugate of 2 protein or
another peptide ot polypeptide with the full KTPAF S.G peptide, KTPAF50 peptide,

30 medified peptide or partial KTPAF50 peptide; etc. - 7

_ The inventior: also provides an oligonucleotide of at least 24 nucleotides that is:
(i) an oligonucleotide that encodes 2 partial contiguous sequence from the KTPAF50

peptide including at least 8 amino acid residues, which may include a contiguous 24



4592 4424 5583 5554 5525 0.666488 0.826792 0.800724 kidney* 4635 3729 1.242961 Fetal-

2291 5235 0.437631 Fetal- Spleen 3845
WO 2009/083968 PCT/IL2008/001674
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-9.

nucleic acid sequence included in SEQ. ID. NO: 1; (ii) a nucleotide sequence that can
hybridize to a pucleotide sequence of SEQ. ID. NO: 1 under stringent hybridization
conditions; (iif) an oligonucleotide that has a sequence of at least 24 contiguous
nucleotides with a degree of identity to a corresponding contiguous sequence of
nucleotidss included in SEQ. ID. NO: 1 of at least 70%, preferably at least 80%, more
preferably at least 90% and particularly at least 95%.

The ‘invention also provides a nucleic acid molecule, e.g. a transfer vector or an
expression vector, comprising any of the aforementioned nucieic acid molecules.

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 hereim,

conservatwe substitution” refers to the substitution of an amino acid in one class by an

amino acid of the same class, where a class is defined by common physicochemical

amino acid side chain properties and high substifution frequencies in homologous
proteins found in nature. Six general classes of amino acid side chains have been
categorized and include: Class I (Cys); Class II (Ser, Thr, Pro, Ala, Gly); Class III (Asn,
Asp, Gln, Glu); Class IV (His, Arg, Lys); Class V (lle, Leu, Val, Met); and Class VI

* (Phe, Tyr, Trp). For exémplc, substitution of an Asp for another class III residue such as

Asn, Gln, or Glu is 2 conservative substitution.

" . In one embodiment, only one substitution is made in the amino acid sequence. In
another embodiment, two substitutions are made. In a further embodiment, three
substitutions are made. The maximum number of substitutions should not exceed that
number of amine acids which leaves at ieast 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 substitutions which include up to 3, at

" {imes up to 6 amino acid residues substimted by others, are conservative substitutions.

30

In a further embodiment, one or more amino acids may be repiaced by D-amino
aéids, preferably the corresponding D-amino acids. In a preferred embodiment, all of
the amino acids are D-amino acids. |

In a still further embodiment, sequences of the reverse order of the above

sequences are also included in the invention.

Heart



6827 0.563205 Fetal- Thymus 3013 5133 0.586986 Fetal- skeletal-muscle 2821 4754 0.593395 5

Spleen Thym *
p y L@Oggggfggggégesns Ovary S.intestine colon 6,00-6t; |g|o)(P T%Ezb{?s%% 7242116 0.247604

-10 -

Thus, also provided by fhe invention are full KTPAF50 peptides of SEQ ID NO:
2 or preferably KTPAF50 peptides of SEQ ID NO: 4 or partial KTPAFS50 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 335,

5 or 40 amino acid residues or the entire sequence c;f the KTPAF50 peptide.

The invention also includes mctﬁods of treatment, methods of diagnosis and
pharmaceutical compositions making use of the KTPAF50 peptide, full KTPAFS0
peptide, partial KTPAFS50 peptide, modified peptide or KTPAF50 comprising protein or .
of any of the nucleic acid molecules mentioned above. The methods of ireatment,

10 methods of diagnosis and pharmaceutical compositions may be used with respect to one
" or more of the diseases and disorders listed in the background section above.
A pharmaceutical composition according to the invention comprises the.
KTPAF50 peptide, full KTPAF50 peptide, partial KTPAFS0 peptide, modified peptide-
“or KTPAF50 comprising protein or of a:dy of the mucleic acid molecules mentioned
15 above, together with 2 pharmaceuticaﬁjr acceptable carrier. _ o
By the term * harmaceufibally acceptable'carrier” it is meant any one of inert,
non-toxic materials, which do not react Wlﬂl the active mgredlent The carrier is selected
at fimes based on the desired form of the formulation. The camier may also at times
have the effect of the improving the delivery or penetration of the active ingredient to
20 the’ta:get tissue, for improving the stability of the drug, for slowing clearance fates, for
imparting slow release properties, for reducing undesired side effects etc. The carrier
may also be a substance that stabilizes the formulation (e.g. a preservative), for
providing the formulation with an e&ible flavor, etc. The carriers may be any of those
conventionally used and is limited only by chemical—phy_sical considerations, such as
25 solubility and lack of reactivity with the polypeptide, and by the route of administration. .
The carrier may include additives, colorants, diluents, buffering agents, disintegrating
agents, moistening agehts, preservatives, :ﬂévoring agents, and pharmacologically
compatible carriers. In addition, the carrier may be an adjuvant, which, by definition are
substances affecting the action of the active ingredient in a predictable \#ay. Typical
30 examples of carriers include (2) liquid solutions, where an effective amount of the
active substance is dissolved in diluents, such as water, saline, natural juices, alcohols,
syrups, etc.; (b) capsules (e.g. the ordinary hard- or soft-shelled gelatin type containing,

for example, surfactants, lubricants, and mert fillers), tablets, lozenges (wherein the



1.179064 4678 20038 0.233456 1.111697 4685 19662 0.238277 1.134652 5710 19003 0.300479

1.430852 4435 18072 0.245407 1 168606 3247 15424 O 210516 1.002458 2779 11847 0.234574
1.11702 WO 2005/683968 ' PCT/IL2068/001674 -
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active substance is in a flavor, such as sucrose and acacia or tragacanth or the active
substarice is in an inert base, such as gelatin and glycerin), and troches, each containing
a predetermined amount of active agent as solids or granules; (c) powders;
(d) suspensions in an approprate liquid; (e} suitable emulsions; {(f) liposome
5 formulation; aﬁd others.
Potential diagnostic and therapeutic applications of the KTPAF50 peptide may
" include one or more of the following:

1. KTPAF50 may serve as a diagnostic tool for lack of immunocompetence after

sub-dermal injection of toxins from different organisms.

10 2. Testing the level of KTPAF50 in the blood may serve as an indicator for the
ievel of immune system activity. |

3. The level of KTPAF50 may serve as an indicator of autoimmune diseases.
4. KTPAF50 may serve as a stimulator of the immune system. For example,
KTPAF50 may be used to treat a lack of immunoc-ompeténce to bacteria, parasites and

15 viral toxins. | S : '

_ 5. KTPAF50 may be utilized as a therapeutic tool for deéreasing allergic and
inflammatory responses. For example, KTPAF50 may be used to decrease the
occurrence of asthma or symptoms thereof. '

6. KTPAF50 mﬁy 'bé used as a therapeutic tool to treat immunodeficiency

20 diseases such as AIDS and combined immunodeficiency. -

7. KTPAFS50 may be used as a therapeutic tool to treat disorders of glucose
metabolism. '

9. KTPAF50 may be used to treat several other diseases. For example,
KTPAF50 may serve as a suppressor of the immune system‘to treat autoimmune

25 pathologies such as BDI, myasthenia gravis, multiple sclerosis, diabetes type I,
theumatoid arthritis, systematic lupus, scleroderma, chronic autoifﬁmune hemolytic
anemia, colitis and Crohn's disease, etc.
| ) 10. KTPAF50 may serve as a stimulator of the immune system to treat cancer
diseases such as lung cancer, carcinoma of the larynx, carcinoma of head and neck and

30 breast, Hodgkin's disease, non-Hodgkin's 1y1hphoma, breast cancer, hepato-cellular
cancer, melanoma. '

11. KTPAFS50 may strengthen the immune response of older or younger persons

or persons with compromised immune systems.



* - _significant results WO 2009/083968PCTAL2008/001674 - 15 - A librarySignal660JPIP-gkiminimill
rati&t i'iti, EAr,,.LI, - significant results 5It may be seen that the main tissues where the cDNA is
expressed arewklchoequamcreas testis and placenta. Interestingly, the Bfodetas/¥ &lso expressed in
leukocytes and its expression varied with relation to the cells' activation. Example H toln order to
determine the potential effect of KTPAF50 on various"diseases, KTPAF50 was incubated with human

peripheral white blood cellgﬁ tﬁ'gg? gg% %Qe apountsth%%a jlj ha rgetlog é{t?rkh'ﬂetﬁéi‘éeﬁ? meagured.
naspec ta

KTPAF50 was chemlcej(l?y nc uman Whlte blood cells were cultured in
PHA containing rinéshiility. 15 (Biological Industries INC - catalogue number -01-201-1) (2 million

Icrnecill(s:g/;/sg IE ch(r__}n:c medlU{gr)hKEngﬁﬂillﬁl ﬁs@vﬁrg@&eg@ﬁ&a@ﬂamwm KERAR 50 @irthe Caneentrations
[ igures. The control cells were not t At da e iu as harvested and
subjected to ELISARMAREE HRiAGCEELqBHE Qﬁé DN f%‘f Itggé;gérgum 3r88-7176),

human INF-y catsddogue WO 2009/083968PCT/11. 2008/001674 16 - number:88-7316) and human -

TNF-a (catalogue number: t
that KTPAF50 stlmulatzg ﬁ %géﬁ%ﬁfg%e%aglfﬁﬁggﬂ%i@gp%gtg&lg FoalSinibfitay be seen

system and use them for cell therapy.
, 15. The nucleic acid sequence encoding KTPAF50 or a portion thereof can serve
as a probe to identify specific human DNA 3nd ¢DNA sequences.
10 For fhe above diagnostic and therapeutic applications, the full KTPAF50
peptide, a partial KTPAF50 peptide or 2 KTPAF50 comprising protein, or a modified
peptide thereof may also be used. |

BRIEF DESCRIPTION OF THE DRAWINGS

In order to understand the invention a.nd to see how it may be camed out in
15 practice, embodxments will now be described, by way of non—lumtmg examplc only,
with reference to the accompanying drawings, in which:
Fig. 1 is a graph showing the secretion of TL-17 (pg/ml) from human penphe:ral
white biood cells treated with the indicated concentrations (ng/mi) of KTPAFSQ,
Fig. 2 is a graph showing the secretion of INF-y (pg/ml) from human peripheral
20  white blood cells treated with the indicated concentrations (ng/mi) of KTPAFS50;
Fig. 3 is a graph showing the secretion of TNF-c: (pg/ml) from human peripheral
white blood cells treated with the indicated concentrations (ng/mi) of KTPAFS0;
Fig. 4 is a bar graph showing the % of viable cells (normalized to the control
amount) as a ﬁmétioﬁ of KTPAF50 concentration (ng/ml};
25 Fig. 5 is a bar graph showing the degree of induction of KTPAF50 mRNA in
various types of cells involved in the immune cytotoXic response;
Fig. 6 is a graph showing U937 tumor volume (mm®) in treated (A) and
untreated (m) (control) nude mice as & function of time; and ‘
Fig. 7 is a bar graph showing the % of viable cells (normalized to the contro}
30 amount} as a functionl of concentration (ng/ml) of KTPAFS50 peptide and fractions
thereof.



cytokines measured. The secretion of IL-17 indicates that KTPAF50 can have a pro- 5 inflammatory
role. The secretion of INF-y indicates that KTPAF50 can have an anti- viral, an anti-cancer and a
pro-inflammat®i 1O *#8 secretion of 'TNF-a indicates that KTPAF50 ESHHAUEL 618 in stimulating
the immune system. Example Ill 10In order to further determine the effect of KTPAF50 on cancer,
KTPAF50 was incubated with cancer cell lines. U%W acute myeloid leukemia cells and PC3
prostate cancer cells were each grown in 10% FCS + RPMI medium and quadruplicates were
inoculated into a 96 well plate, 20,000cells/well. 15SKTPAF50 was incubated with the cells for one day,
and viable cells %M%W&ﬁ%ﬁrwgalm and a spectrophotometer. The results
are presented irEl,:(i‘,gnéelf may be seen that KTPAFSO causes a significant decrease in viable cells

from two types of cancer. 20 Example |V To further inyestiga ﬁll‘e role. of KTPAF50 in the immune
response, the presencé B?W%W%baf’nb%’rfé?}?%%? \é t‘(’f§< lipranics,

C cells' was determined. Human cDNA
libraries of the followinGheetilonéne pimetsased et HHBCR. 2821yvsds: 1. mono - resting (R) and

activated (A) monocytes ({agcols WeEerasivatesisRE 12 orﬂgﬁa}zm;ﬁécsﬁe and A cytotoxic CD8
T cells 3. CD19 -R and A CD19 B cells 304. CD4 - R and A CD4 he%r cells  Quantitative

analysis of KTPAF50 fRNA TFHeSIASRETAC AFRSHuch REPERN M ods using specific primers
of KTPAF50. The results are summarized in Fig. 5. WO 2009/083968PCT/1L2008/001674

The following PCR conditions were used:
95°C for 2 min
10 40 cycles of :
95°C for 45 sec
59°C for 45 sec
72°C for 5 min
End cyeles:
15 72°C for 5min
The product of the PCR was sequenced.
Following the PCR analysis on Agarose gels and staining with Cybar Green
(Invitrogene), the intensity of the PCR product was evaluated using BioRad ChemiDoc

analyzer. The results are as follows:

WL

“Heart 3675 5434 0.676297 1.209034
Brain 3340 5671 0.55937 1,000001
Placenta® 6028 4668 1.29156 2.308954
Lung 2629 4116 0.711613 1.272169
Liver 4809 6002 0.801233 1.432385
Skeletal
muscle 5849 6273 0.932400 1.666891
Kidney” 8272 4069 ©2.082832 3.634324
Pancreas* 8384 3898 2.150847 3845123

20



-17 - It may be seen that activation of monocytes and cytotoxic T cells results in a significant
increase in the expression of KTPAF50, while activation of B cells brings about a decrease in
KTPAF50 expt&s¥igi®Xédivation or deactivation of T helper cells had nd €8 HHRIBAF50
expression. Thus, KTPAF50 may be used as a marker for 5 activation of cellular immune response,
and for identifying THI vs. Th2 pathways. Example’\lﬂThe effect of KTPAF50 on cancer cells was also

tested in vivo. 14 athymic nude female 8-9 week-old mice were purchased from Harlan 10
Biotech, Israel, The mice were inoculated s.c.with.15 X106 U937 cells . TL began.fo.grow, and at
day 9 the Dh : A ’ A
treated g e control

group were sacrifieediaieie to ethicaltlasons 15 Bé8ause they had¥§§&8fumors. The4&&ults are
presented in Fig. &taFhagstriking regatts show thab#6d PAF50 totallyopesvehted tumbb&paswth. Example
Vi In order ggd@fermine wheliagy the entireszBPAFS50 peptidedsoreguired for 28sardivity, the
experiment descrigd in Example 11l above, using U937 cells, was repeated with the complete
KTPAF50 peptide and fragments th%rsgof. The follgywing KTPAF50 peplides were ysgghed - the
KTPAF50 pep%e (50 amino acids) B - the N tenninal 36 aa of KTPAF50
25(LRRREQAERGEERCAIAGEERAMLSPSPLPETPFSP) (SEQ. ID. NO:?) C - the C terminal 14 aa of
KTPAF50 (BRGAAFSPIYPRRK) (S8: ID. NO:8Y2PRe results are &ififarized in E°P" 1t may be
seen that the KTPARS0 fractions have anti-cancer activity similar to the KTPAF50 peptide. 30 -18-
CLAIMS: 13nrdsolated polypeptide3gésnprising af&imino acid seqe€igeddf SEQ. 10284 2 or SEQ. ID.
NO: 4, 1An isolategtgpolypeptide comprising an amino acid sequence of SEQ. ID, NO: 2 or SEQ. ID.
NO: 4, in wﬁi,gmgne or more amino-g¢id residuesgsadded, deleted egagplaced, withowus significantly
affecting the iolqgitcgl characteristics of the modified molecule as compared to the unmodified
molecule. 3. An isolated polypepti%zqomprising %gﬁrtial contiguo&ggwence frqggl%l;&Q. ID. NO: 2

. skeletal-mu . . ; : . ) .
that include¥ 47654 amino acid residues, which contiguous sequence is included as a contiguous

sequence in said SEQ. ID. NO: 2.

Spleen 5476 22116 0.247604 1.179064
Thymus 4678 20038 0.233456 1.111697
Prostate 4685 19662 0.238277 1.134652
Testis* 5710 19003 0.300479 1.430852
Ovary 4435 18072 0.245407 1.168606
S.intestine 3247 15424 0.210516 1.002458
colon 2779 11847 0.234574 141702

* . significant results



4. An isolated polypeptide including at least 20 amino acid residues of SEQ. ID. NO: 2 Without
significantly affecting the biological characteristics of tha isolated polypeptide as compared to SEQ. ID.
NO: 2 5. An 8820 %8¥8heptide according to either of claims 3 or 4 cohtPEHEFLES* ID. NO: 7 or
SEQ. ID. NO:8. 6. An isblated protein or polypeptide comprising an amino acid sequence of the
polypeptide according to any one of Claims 1-5. 7. An’isolated polypeptide according to claim 2
comprising a modified 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. S.An isolated nucleic
acid mol ising a ence encoding for an i d polypeptide accordi Claim 1. 9. An

ek

nucleotide sequenrefsSEQ. ID. N3 or SEQ4H4NO: 3, in whichiiegeor more nueteesides has been
added, deletedrggﬁkggsged, without, gignificantly gffgcting the biologicagksharacteristiggses the modified
molecule as com aredI t(?*the unmoc%'gd molecu A1. An isolate %g‘dﬂc acid mplgeie consisting of
a sequence selecft’g%li?r%am SEQ. ID. NO: 5 and SEQ. ID. NO: 6. 12. An oligonucleotide of at least 24
nucleotides tha?‘i%“.af?fan oligonucleotide that encodes a partial contiguous amino acid sequence of
SEQ. ID,39®" 2 including at least -2#%- amino adiefresidues; (i) ac’rﬁ%dl%q@tide seq@& & that can
hybridize to a netletdde sequence of SEQ. ID. NO: 1 under stringent hybridization conditions; or (iii)
an oligongskeotide that has a sequenee of at least®8d contiguous nueiédtides withZal8&@eéee of identity
to a correspondiggsgntiguous sequence of nucleotides included in SEQ. ID. NO: 1 of at least 70%.
13. An oliganyclegtide according tosgdaim 12, compasising a contigyeusa3dd nucleotideseguence
included in SE .S}ngplr\]IO: 1. 14. A Inucleic acid vector compriﬁing alsequenlce according to any one of
Claims 8-13, 15. armaceutical composition prising the is olypepti ny one of
Claims 15P'46. Use of an effective?3Mount of th§géglypeptide of a??i%ggﬂaepof claimg'e[J&.a?Q£ or the
manufacture of&§¥#&fmaceutical composition for treating a disease or disorder selected from the
group coisting of diseases that ha® an immunbléfical compondtZ8P&tiology, iffEeiYus diseases,
acute and chronic inflammatory diseases, cancer, transplantation and autoimmune diseases, and
diseases linked to fertility,; .1 Annethied for identifying specific human DNA and cDNA sequences

comprising contacting a substance ckg)m rising said se%lijen%es I}’&\r&asnucl%isc %\(zfjge;sr%augnce encoding
KTPAF50 or & portion fHapgdie seen that the main Seyas seetpq LSS BtoTECH LTD.

pancreas, testis and placenta. Interestingly, the product was also expressed in leukocytes

and its expression varied with relation to the celis’ activation.

Example I1
10 In order to determine the potential effect of KTPAF50 on various diseases,

KTPAF50 was incubated with human peripheral white blood cells (pWBC), and the
amounts of a panel of cytokines were measured.

KTPAF50 was chemically synthesized by Anaspec Inc.

Total human white blood cells were cuitured in PHA containing medivm

15 (Biological Industries INC — catalogue number — 01-201-1) (2 million cells/well in 2 ml

medium). The cells were treated for 3 days with KTPAF50 at the concentrations
indicated in the figures. The control celis were not treated.

At day 3 medium was harvested and subjected to ELISA amalysis, using e-

Bioscience kits for human 1L-17 (catalogue number:88-7176), human INF-y (catalogue



<120> NOVEL PROTEIN <130> 1882745 <150> US 60/009,216 <151> 2007-12-27 <160> 8 <170>
Patentin version 3.5 <210> 1 <211> 222 <212> DNA <213> Homo sapiens <400> 1 atgccaggcc
attctaggct tCté’Y&é‘f@%{&@ttetg gtCtgtgcgt tgtgggtagc60 agcattggceg tatt&%@é‘é“&%%’égﬁgcag
gctgagcgag gctccagaag gtgcgcaatal20 gccggagagg aaagggegat getgtcacct agocceacc ctgagactce
attcagcccal80 gaaaaaggag ctgctuctc ccccatctac cctaggagaa aa222 <210> 2 <211> 74 <212> PRT

213> Homo sapieni. <4004 Ml i GV ip et LU b aanlmbeuiialSer Sl eu Cys

151015 Vval Vval (E}l)r/n ~Ser e al Leu Arg Arg Arg Glu Gin Ala Glu 202530 Arg Gly Ser Arg Arg
Cys Ala lle Ala GyaRiGHLIAFEA R RRsE12eu 354045 Ser Pro Ser Pro Leo Pro Glu Thr Pro Phe Ser Pro

Glu Lys Gly Ala It may be seen that KTPAF50 stimulated the pWBC to secrete all three
cytokines measured. The secretion of IL-17 indicates that KTPAF50 can have a pro-

5 inflammatory role. The secretion of INF-y indicates that KTPAF50 can have an anti-

viral, an anti-cancer and a pro;inﬂarninatory role. The secretion of TNF-o indicates that

KTPAF50 can have arole in stiimﬂating the immune system. -

Example IT] ‘
6 - In order to further determine the effect of KTPAF50 on cancer, KTPAF50 was

incubated with cancer cell lines. ‘

U937 acute myeloid leukemia cells and PC3 prostate cancer cells were each
grown in 10% FCS + RPMI medium and quadruplicates were inoculated into a 96 well
plate, 20,000cells/well.

15 * KTPAF50 was incubated with the cells for one day, and viable cells were
‘detected using Resazwrin (R&D System) and a spectrophofometer. The results are
presented in Fig. 4. |

It may be seen that KTPAF50 causes a significant decrease in viable cells from
two types of cancer.l'

20

Example IV
To ﬁx_rﬂler 'investigate the role of KTPAF50 in the immune response, the
presence of KTPAFS50 in various immune cytotoxic cells was determined. -
Human ¢DNA libraries of the following cells were purchased from Clontech
25 L ' ‘
1. mono - resting (R) and activated (A) monocytes (the cells were activated
using LPS ‘or PHA)
2. CD8 —R and A cytotoxic CD8 T cells
3. CD19—R and A CDI9 B cells
30 4. CD4~Rand A CD4 T helper cells
Quantitative ana!ysié of KTPAF50 mRNA in these cells was carried out by RT-
PCR methods using specific primers of KTPAF50. The results are summarized in Fig.
5.



505560 Ala Phe Ser Pro lle Tyr Pro Arg Arg Lys 6570 <210> 3 <211> 150 <212> DNA <213> Homo
sapiens <400> 3 ttacgccgga gggageaggce tgagcgaggc tccagaaggt gecgcaatage cggagaggaa60
agggcgatgce tghehF et cctecct gagactccat tcageccaga aaaaggaget1 Xy e Céatctacce
taggagaaaal50 <210> 4 <211> 50 <212> NT <213>é—|omo sapiens <400> 4 Leu Arg Arg Arg Glu Gin
Ala Glu Arg Gly Ser Arg Arg Cys Ala lle 151015 Ala Gly Glu Glu Arg Ala Met Leo Ser Pro Ser Pro Leo

Pro Giu Thr 202530 Prg Pl Ser rg,Gly LVa Gl AR DS RIRE THLRIRAR 354045 A0 Lys

significant increase in the expression of KTPAF50, while activation of B cells brings
about a decrease in KTPAF50 expression. Activation or deactivation of T helper cells
had no effect on KTPAF50 expression. Thus, KTPAF50 may be used as a marker for

5 activation of cellular immune response, and for identifying TH1 vs. Th2 pathways.

Example V ,
The effect of K TPAF50 on cancer cells was also tested in vivo.

14 athymic nude female 8-9 week-old mice were purchased from Harlan
10 Biotech, Israel. The mice were inoculated s.c. with 15 x 10% U937 cells. Tumors began
to grow, and at day 9 the mice were divided into 2 groups:
» A control group which was injected with saline.
e A treated group which was injected with KTPAF50 (25ug/mouse)
At day 20, 4 mice from the control group were sacrificed due to ¢thical reasons
15 because they had huge tumors. The results are presented in Fig. 6.
The striking results show that KTPAF50 totaily prevented tumor growth

- Example VI
In order to determiné whether the entire KTPAF50 peptide is required for

20 activity, the experiment described in Example III above, using U937 cells, was repeated
with the complete KTPAF SOApcptide and fragments thereof.
The following KTPAF50 peptides were used:
A — the KTPAF50 peptide (50 amino acids}
B~ the N terminal 36 aa of KTPAFS0
25 (LRRREQAERGSRRCAIAGEERAMLSPSPLPETPFSP) (SEQ. ID. NO:7)
C — the C terminal 14 aa of KTPAF50 (EKGAAFSPIYPRRK) (SEQ. ID NO:8)
The results are summarized in Fig. 7.
It may be seen that the KTPAF50 fractions have anti-cancei activity similar to
the KTPAF50 peptide. " -
30



<213> Artificial Sequeppe_ <220> <223> Primer <400> 5 gcttctgtct atcctggttt ctgg24 <210> 6 <211> 20
- <212> DNA <213> Atrtificial Sequence <220> <223> Primer <400> 6 tttctcctag ggtagatggg20 <210>7
<211> 36 <212> PRT <213> Artificial Sequence1&220> <223> The N terminal 36 aa of KTPAF50

<400> 7 Leu Arg Arg Arg Glu Gin Ala Glu Arg Gly Set Arg Arg Cys Ala lle 151015 Ala Gly Glu Glu Arg
Ala Met Leu Ser Pro Ser Pro Leu Pro Glu Thr Pro Phe Ser Pro 35

CLAIMS:

1. An isolated polypeptide comprising an amino acid sequence of SEQ. ID. NO: 2 or
SEQ.ID. NO: 4

2. An isolated polypeptide comprising an aminc acid sequence of SEQ. 1D, ND: 2 or
SEQ. ID. 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.

3. An isplated polypeptide comprising 2 partial contiguous sequence from SEQ. 1D.
NO: 2 that includes at least 8 amino acid residues, which contiguous sequence is included as
a contiguous sequence in said SEQ. 1D. NO: 2.

4. An isolated polypeptide inciuding at least 20 amino acid residues of SEQ. ID. NO: 2
without significantly affecting the bioiogical characteristics of the isolated polypeptide as
compared to SEQ. 1D. NO: 2

5. An isolated polypeptide according to either of claim__s 2 or 4 comprising SEQ. 1D:
NQ: 7 or SEQ.1D. NO:8. .

&. An isolated protein or polypeptide comprising an amino acid sequence of the
polypeptide according to any one of Claims 1-5.

7. An isolated polypeptide according to claim 2 comprising 3 modified sequence of
SEQ. ID NO: 2 or SEQ. ID. NO: 4, in which up to three residues are each substituted by
anather amino acid residue by conservative substitution.

8. An isolated nucleic acid molecule comprising a sequence encoding for an isolated
polypeptide according to Claim 1.

9, 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. repiaced by another nucieic
acid residue, as permitted by the redundant nature of the genetic code. '

10. An isolated nucleic acid molecule comprising & nucleotide sequence of SEQ. 1D.
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. ;
11. An isolated nucleic acid molecule consisting of a sequence selected from SEQ. 1D
NO: 5 and SEQ, 1D, NO: 6.

12. An oligonucieotide of at least 24 nucieotides that is: (i) an oligonucieotide that '

encodes a partial contiguous amino acid sequence of SEQ. ID. NO: 2 including at ieast 8



<210> 8 <211> 14 <212> PRT <213> Atrtificial Sequence <220> <223> The C terminal 14 aa of
KTPAF50 <400> 8 Glu Lys Gly Ala Ala Phe Ser Pro lle Tyr Pro Arg Arg Lys 510

-19 -

amino acid residues; (i) a nucleotide sequence that can h.ybridize io a nucleotide seguence
of SEQ. ID. NO: 1 under stringent hybridization conditions; or (iii) an oligonucicotide that has
a sequence of at least 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%.

13, An oligonucleotide according to Claim 12, comprising a contiguous 30 nucleotide
sequence included in SEQ. ID. NO: 1.

14, A nucleic acid vector comprising a sequence according to any one of Claims 8-13.

15. A pharmaceutical composition comprising the isolated polypeptide of any one of
Claims 1-7.
16. Use of an effective amount of the polypeptide of any one of claims 1-9 for the manufacture

of a pharmaceutical composition for treating 2 disease or disorder selected from the group consisting
of diseases that have an immunological component or etiology, infectious diseases, acute and
chromic inflammatory diseases, cancer, transplantation and autoimmune diseases, and discases
linked to fertility.

1;;’. A method for identifying specific human DNA and cDNA seqﬁences comprising contacting
a substance comprising said sequences with a mucleic acid sequence encoding KTPAF50 or a

portion thereof.



