- 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 Sﬁ}%qwis, Addison's disease, .
Aganunaglobulinemia, Allergic 15 asthma, Alle% o ?fﬁ;t}g pecia 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 F? @tﬂg '%Q%Wigoid/benign mucosal pemphigoid, Cogan's
syndrome, Colc%Agg utlr%n disease, gongenltal heart block, Coxsackie 25 myocarditis, CREST
disease, Essential mix@deesyogihinllinffmiahDemysimgstingy be categorized according to the

5 mechanism of their cause. For example, diseases that have an immunological
component or etiology include infectious diseases, acute and chronic inflammatory
diseases, cancer, transplantation 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



WO 2009/083968PCT/1L2008/001674 - 2 - neuropathies, Dermatomyaositis, Devic disease, Discoid
lupus, Dressler's syndrome, Endometriosis, Eosinophilic fasciitis, Erythema nodosum, Experimental
allergic encephQIgi#REIHE Evan's syndrome, Fibromyalgia, Fibrosing alVebiitid0g8aif tell arteritis
(temporal arteritis),Goodpasture's syndrome,Graves' disease, Guillain-Barr 5 syndrome, Hemolytic
anemia, Henoch-Schonlein purpura, Herpes gestationis, Hypogamtnaglobulinemia, Idiopathic

ihrombocytopenic pURUAL Tl aAnSRIORaLY ALIBIEEHIRIGNLIIRLOIE DSy RRlgsion body

myositis, Insulin-aep lent’ ( V¥ nterstitial cystitis, Juvenile arthritis, Juvenile diabetes,
Kawasaki syndrofndomeinsis:- Eqsnemiyhelréneitis.c Frsdsrr| aafovascditrerimenah #isnus, Lichen

sclerosus, LigneQys:cRNiEiISELRaatgogiseantchAldla] FioRdifeareohdeneins dilease,
Microscopic polyangiitis, Mixed onne,c_tivgti%sue disseasg g/ln%T vt%\/Lo(agseera}_'ssé u 1FzﬁIEM”LE;J}@-Habermann
disease, Myasth@ﬁﬁi‘ﬁ?agg?mvgs?ﬁglﬁlsgt’rc%cfe%a‘ssy, Rigu openid, cular cicatricia pemphigoid,
Osteoarthritis, sPayndamsic fHeurhdiisnap&eiranBopiabifstasiebellprroegenBrRRSn, PHMBRYSmal nocturnal
15 hemoglobinurig (BNH) Bassainags - TwinsL:a diamessatsRianitistarrpherabyveils),
Pemphigus, Peripheral neuropathy, Perivenous encephalomyelitis, F;)erc%ciougsagge i%, POEMS
syndrome, PolyaP@¥PAB¥osE eﬁullﬁt%’:yllllﬁjﬁf’éﬂri%ﬂ%n SSRIGFand - SR SmesPBlymyalgia
rheumatica, Polygeyasits, Pabtmay doaedalinéataim resstitty dmenido sifeifsariceinydapatisome,
Progesterone degmafifig; Pé%?&%@'%&Q—%{&P%%d?&%aﬂ&ﬁ&@}&ﬁﬁaé@é%ﬁﬁiﬁi@ﬁ imaeary fibrosis,
ure

Pyoderma gangrenosum, red cell aplasia, Raynaud's phenomenon, Reflex %ﬂ: athetic
dystrophy, ReRerrsaayhdrisiie rISEsind BRIgRh SRR VIS Ss hieeTdgs s e &tic fever,
Sarcoidosis, Schigissynbiaene s niertisvRalerade poaaGiiasMixabticutertiauthimendisiape Stiff person
syndrome, Suba cterial endocarditi = mpaibeticrophtbalmia. LakRyRsaws arteritis,
Temporal arteriti%&ﬁtgﬁ?{?&l ié%fﬁr?mu%%%%)gﬁﬁ%purpgrd T%‘%), Au%%ﬁlnhne thyroid disease,
Tolosa-Hunt synd¥enaiertradisnsierenityhedag, Ferrisiglimgrriiasisatiycontibt Bt
Undifferentiated ¢upnestive tissaendispase (Lerdli)lal astughtissaiiegiculabatians!dermvatasis, Vitiligo and
Wegener's granulomatosis. 30 -imiting examples of types of cancer | d epgggtical cancer;
Malignant meié_nma@ﬁl‘ﬂﬂgl ’argéz,ﬁ%%a ei%ngusﬁrﬁ?ies’o%%sé ﬁllfr#&%nr%%%%apos% Sarcoma,;
Bladder cancer; Colphigascerigtstolectubpancdicivensss caprnbel (e alBisc {HBFAYES SR8 Fineal cancer;

Childhood Brain St /ioma:hidene: iy Q.20091833969P € THL 200840046 plydandular
CerebellarAstrocytoma;ChildhoodCerebralAstroc tor}a'ChiIthod Eectjrglloblﬁlszhorqgfagggghood visual
pathway Glioma;WﬁW%mg?Wﬁ%’dgélioWMéod SUTBENE A, ARV ERSAGy Toma;
Pituitary adenomeyritetastaRistpediemdiarsin onyairsioo uBtigerteromaePeatiie risranMiilignant teratoma;

Breast cancer, 5 Dugtal cargingra Mammans Sia0dneaRlasiabueriaf.aaRsetabasingi tumour;

Cervical cancer; Uterus cancer; Endometrial cancer; Vaginal cancer vulva %ance}rPﬁgstatjonal

Trophoblastic camds:TEhAelh aRRsanRantYhbT R RAREBRa Red Kk KRS HSHSHIR B 568%in's disease
and Non HodgkirssrdisaaseRdMesirpblasiehonfatinoRiagtemisgS ofytidsue.S&ivomas; \Afitet:s tumour;

Fanconi Anaemig, Langerhanes,10. cells Hisfiacytosis, Malignans Rhabdgid-umoutfidiidney; Liver
cancer; Neuroblas?(r)ma; T-Jesétlnogiastom : Choriocarcinoma; Endocrine cancers; Endometrial cancer;

Esophageal canceroimmmigiyy SaeBmpersje BEdERPeG aCHanbarieidsraforsdiial égﬁ%érs
GenitourinaryganggisatHirmanEMaaecoingieal saness; Heagosadaretksianner:kepatosellular
cancer, Hypopha%gm%%%ﬁégg t %%%&aanc(%ﬁ;ﬁ,id%domune thyroid disease, Tolosa-Hunt
syndrome, Transverse myelitis & necrotizing myelopathy, Ulcerative colitis,
Undifferentiated connective tissue disease (UCTD), Vasculitis, Vesiculobullous -
dermatosis, Vitiligo and Wegener’s granulomatosis.
30 ﬁon—limiting examples of types of cancer include adrenocortical cancer;
Malignant melanoma; Non-xﬁe}anoma skin cancer; Cutaneous 'f-ccll Lymphoma;
Kaposi's Sarcoma; Bladder cancer; Colon cancer; Colorectal cancer; Rectal cancer;

Neurcectodermal and Pineal cancer; Childhood Brain Stem Glioma; Childhood



15 cancer; Laryngeal cancer; Lung cancer; Lymphoma; Male breast cancer; Melanoma;
Mesothelioma; Myeloma, multiple; Nasoplaaryngeal cancer; Non-melanoma Skin cancer;
Oesophageal ¥83e& 8 ¥feosarcoma; Ovarian cancer; Pancreas cance® Pittidi§¢titer; Prostate
cancer; Renal cell carcinoma; Retinoblastoma; Rhabdomyosarcoma; Sarcoma; Skin cancer;
Squamous cell carcinoma; Stomach cancer;-TesticUI%l'r 20 cancerthymus cancer; Thyroid cancer;
Transitional cells cancer; Trophoblastic canger; Uterus cancer; Acyt atic |a; Acute
myeloid Ieukemifgeﬁrgg cys& Oé%?r%arﬁa; (,21?11feldrk(é:’é)\cn{cer(;‘cal Stfrj\!éalcan%‘é‘%rr;woweI’cankgﬂéiri?‘ﬁgggtal
carcinoma; Liposaedainbizeumpisibisdbed; Wisphretiaayo o Merinsiemeonfared CligBmmatory
diseases include geRsis, EAHRIQXE RdrRABREE AR nlMAYISa 2 PligRaitisdpesitanitackesaiitis, SIRS and
injury-induced inflammation. Diseases linked to fertili%/ incgilgfarlnaleti?fegtillgx %rl]gaggpa%g infertility.
Male infertility caftd5BOCaRRE By LM HE 8P PR DRSS B ST HE ThSFa Sammon disorders are listed
below. 8 DeficierhsperoarBlrocactidamiiime tyl pet cenplabimalRyarfar titaycis:c Gamseepidy Wro80 failure to
produce enough sperny AZZQSPEHIIR QGHIES WIRMBASPEHTLES Rpshiredubilc-albosagimia is

diagnosed when few sperm are produced. Since most sperm are destroyed before ever. reaching the
egg, the more spaeaptiart ZreniblBdifte CHAREnEHIWElh SEBFRE WHISTRECSESRME (&itiT8 e egg.
However, a low i¢mpSpeem esipkiok adiztaispent ddunt Bbhizkinthadisa)lioMetoblesamot
necessarily mean ihat;g man isdnfertle. iking sperithat fin doepays aiadisaltun ety formed.
and mobile. Varicotsler A Varicose vein around one of the two spermatic cords can cause 5 blood to

pool in the testesCelis, Histineytesitisadalimanim Sorkdsid (I imeranselinkifased Wighe 8 peratures
decrease sperm Riageliasan e kaac to.nbpdHiyaGasiinamiothis: prablem Eatobetixed by

surgery. Other Disorders; Other disorders that.can cause male.infertility include abnormal
development or &g?ﬁg{gei%ﬁo «'ﬂ cer: qf S R Sl E’v‘ )

5 te&Caused By en S'f:crlne_’dlsgrders or to Inflammation), disorders of
accessory glandsjmstiatteiswidarsesxfosiperinadicthgistidismel (hEsydogirifetitedstisien used in

the 1950's and 1960;s that caused syslainlbsmmpalerpnmepclivaticisisnadaseandertiesiicles, and in
rare cases genetic disorders such as a chromosomal abnormaw%l Female i ertilit]}{ can also be

caused by a VariEESHprOBRIAE, EBife BHIRSHSTe TE RS Ron aisSraa s arte Tisted be ow. Polycystic
Ovarian DiseaseMekishdineaseNythenm ostultgmem dlasopbaangtdvghaden disoraelendmevoridn and is

characterized by the nresenge of MARY. IS GYSISINONE: AV alies:, PhRXSASRMMAdpIetiaR;Of
androgens, and by .infrequent periods éoﬁbliomenorrhoea) Qr abse%%gerio %Sh menorrhoea). The 20

failure to ovulate 58758 HoelkoRRSER BaBR<Ht ARG RIRY HRTIPE, PIY RO apparent reason
or as the result ofsi#6ss; REmosakinbalancess andlvaicustlise Ssesandadiverdclestfulae -

reproduciive sysiein (eme oL hieh il he describrd below k. Palic I ammale Qisaase: Thi
V n

infection of the reproductive tract ca eg 25to blocked or damaged fallopian tubes and js usually
caused by sexuaﬂ?%n%ﬁd&ﬁ%@a&é@ﬁ%‘%ﬁa?ﬁ‘é@&?h%}’ﬁ%r%ﬁﬂwdl!)‘?}‘l‘%‘,n&?;aﬁ‘}ﬁ‘ff’ﬁma?ine device.
Ovulatory Dysfunghigife k)i 845 hdedrOB6HY Sakbe B reans; dvanidsarinnab pigeugicgreggs or are
producing fewer (ﬁgg%gpa%ggyﬁé tlgcgltéls e ofaa}lgg1 Qc%rs g&gg'imbalances, or other problems. 30 Uterine

Fibroids: These benign EREMRe tiRors oceur in 40% of women and can interfere with embryo
implantation or fetal grdnilammatory diseases include sepsis, endotoxemia, pancreatitis, uveitis,
25 hepatitis, peritonitis, keratitis, SIRS and mjury-;induced inflammation. |
Diseases linked to fertility include male infertility and female infertility.
Male infertility can be caused by a variety of problems. Some of the more
com;mon disorders are listed below.
s Deficient Sperm Production: Ninety percent of male infertility is caused by the
30 failure to produce enough sperm. Azzospermia occurs when no sperm is
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



Endometriosis: This disorder occurs when the tissue which lines the uterus (the endometrium) grows
into growths or lesions outside of the uterus (usually on the WO 2009/083968PCT/1L2008/001674 - 5
- ovaries, falloBfafPteFEes*and ligaments that support the uterus; the areEB8lAEER% & vagina and the
rectum; the outer surface of the uterus; the lining of the pelvic cavity; the bladder, bowel, vagina,
cervix, vulva, and in abdominal surgical scars). In sync with the menstrual cycle, this tissue builds up,

breaks down, and 5 sheds ea&r&nmo&th' Q&glu%éggrflurg%{ybg fas &%W@yn?ifnlﬁf})ﬁiﬁ‘,g dhe hgdy. As a

result it causes interna™Bieeding, breakdown ood and tissue from the lesions, and most often
inflammation which cameassdlpaeainfbatirynaeds ffstlerofisisradhasin dosh FBoFEl problems.
Immunological Infertility. Jihis, gispiceraamdrsnahemitie woman's system Oproduces antisperm
antibodies which destrqy her %fr_tner's sperm., Disg(r)%grg %é:%gosh gﬁ%% metahglisggccur in many
forms. The most corhmOA fi&dt8ers % C%Sén“qﬂellrnear.o}féqwredf or secondary derangements in
carbohydrate metabolisfiepstichcabiditibétit=katbadidusissahsasdhe SpmmebEnia LsHasH b Bty cemia, all

affect the central nervo&%éﬁﬁﬁ}-t%%afﬁ@?&e@ﬂ%%é’@ﬁ@ﬁ@r@&@@ﬁﬁmﬂa&dﬁa&e Wissasiity5 also are
seen in diabetes. The remaining disorders of carb(%gﬁ}é%[?ate metabolism are the rare inborn errors of

metabolism (i.e. genetiE BRELeL, this PRBIR AR d&¥E8Pcarbohydrate metabolism are fairly
common, both in the UniteerStitesdarc ifitbenationddty. thytpogly caystariwly doferriy éealide of
neurological disease, e&r?%%iﬁzllydéféﬁﬁnﬁ@&'}!ﬁ&ﬂﬁigé i Al DENRIY IRssadispreniation cobtundation,
20 and coma, among both alc

( oholics’and patients with diabetes who are treated with insulin.
Hyperinsulinekia from Bifnnaies dispaiers pth AsRtB4 iRt o e @B Hie BRIEE° Dibetes, with
its various neurological Gamyplinatians (FEsmongtkdasasigeomsadindisotsds arebt8lin thaiult patients.

Diabetic ketoacidosis stizlil ggdtursfstpno- h xy?age“%%gi)‘)dﬁc%@g,&95%%9@&%{9”&%&& make itless common

than it was several dec&des Z?ngo._ yperosmiolar coma Is also less a problem than when it was first
brought to the attentioncafeingenatistdibgrders Aickrig W@@%@WWH@graph Diagnosis of Stupor and

Coma. Hyperosmolar cpgaastiliraetivsandsoeedsitedes keptibayaingonihite. Svaleiafithy mprobtunded
patient. The inherite(gédis%rders of cdalgblgh drate metabolism are rare. Severe defects of 30 the

pyruvate dehythofeagt 5 ESRISHE K0 the benign chemical anomaly called pentosuyria have
been reported in very f@wif2ySlipaienian Distgssoghpie dissastiabeths KBRSAGHBEI &3shyHerosmolar

coma are all potentially fatalfut poigRtally GyfahleRoRdiigRsefal MY MARYesence IBfanfisist aspect,
there is provided an isolated polyggeptide com rising an amino cci;%ose%gegn%?oofn%E%dll%‘. NO: 2 or
SEQ.ID.NO: 4.  In FZH PRGOS R ooy ST R ROTSHSd polypeptide compriding an amino
acid sequence of SEQ. itfre=di@ht 2per@iE (uHidre®riodn) vwhichsertensripdsréamenireierdl résidues is

added, deleteg) or replaggd, Without.siqoiicantly affestingahie bielagicabeharmgiadslissedine modified

molecule as compared to the unmodified molecule. In a third a%gect, ;t%?tr. saig{owde%an isolated

e
polypeptide comprising B2 RRREEIMGEHIR S&d8 Rt EFEhPS BBSSSO IS H%{f elides at least 8
amino acid residues, wkigfveoaiigetiamsiedisenes if ihchpedas w costgusemselubiskevll said SEQ.
ID. NO: 2. Ina fourtgeqﬁ%%cgtéé%efgdf provided an isolated polypeptide including at least 20 amino
acid residues of SEQ. ID. NO: "2 withou si%%ificantl- affecting the biological characteristics of the

isolated polypeptide s Rejwipindammatory Piseaye This infeqtionmithe rRofUHN bRy 1884 an isolated
protein or polypeptide cympKsisg an amineacidaequenes ahdha polydsptascsigesinedlabove.

transmitted disease, miscarriages, abortions, childbirth, or an intrauterine device.
o Ovulatory Dysfunction: This disorder occurs when a woman's ovaries are not
producing eggs or are producing fewer eggs than usual because of age, hormonal
imbalances, or other problems. |
30 ¢ TUterine Fibroids: These benign uterine tumors occur in 40% of women and'can
interfere with embryo implantation or fetal growth.
. Endometriosis: This disorder occurs when the tissue which lines the uterus (the

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



In a sixth aspect, there is provided an isolated nucleic acid molecule comprising a sequence encoding
for an isolated polypeptide as defined above. In a seventh aspect, there is provided an isolated
nucleic acid m8feetfE8BAiprising a sequence of SEQ. ID. NO: 1 or SEQEGBHIREE WiA7dvhich one or
more nucleic acid residues has been replaced by angther nucleic acid residue, as permitted by the
redundant nature of the genetic code. Inan eigh"tﬁ aspect, there is provided an isolated nucleic
acid molecule comprising a nucleotide seque of SEQ. ID. NO: 1 or . -3, Ja which one or
more nucleotides has b%%ﬁeasfdtcgg?la%% é%’ 8?%::(5 ac%%%‘v?%ﬁga%%ﬁgﬁr}%i%%ﬁ% %f?gg%%ﬁ%%iological
characteristics of the m@dmﬁm&m@a@mommswfmqf#mmmcﬁ@@a@f the peyig ninth

aspect, there is provideg an.isplatecipucipicacickpalessiaconsiatingofa saguentesgleated from
SEQ. ID. NO: 5 and SEQ. ID. NO: 6. 6a In a tenth SESCE thecbe jlsd VOVng?q(SaQOQV@%‘&JCbOﬁde of
at least 24 nucleotides HFEPksR(FYAh BHGSHUBREEHEE Fafentodsca partial tontiguous amino acid
sequence of SEQ. ID. N@demblushintpabieasiodranitho ddiesresivaesf (pervtiednde deduence that

can hybridize to a nuclegtigle; seguenceaf SRR NRekdiebtHRge Y Ridization genditions; or
(i) an oligonucleotide that has a sequence of at least 24 contiguous nucleoticé‘ege}/‘v'[hth a degree of

identity to a correspond ¥y EorigUBEY SIHHEETSRIHIL STHER S3R TSRS N1 of at least
70%..  In an eleventhiaspesinitiencaishpsiouicleat daved ietsbiod. vector comprising a sequence as
defined above. In afwegt@ﬁ%gptﬁpe%@: %@%g@&h@m@%ﬂg@%gmigi%swprising the

isolated polypeptide as define oove.  In’a thirteenth aspect, there is provided the use of an
effective amott of the pefyprsFaderaE ceTiveditydehdrsHY RFARUTAttS R a pharmacedutical
composition for treatingrsgigease QFisRIAe selaeiashforartbengioufvenn Jstimgpafdismases that have

an immunological,component or etiology, infectious diseases, rQnic. | tory
diseases, cancerﬂ?%rggﬁlaﬁfat%ﬁ%ﬁé? au Sﬁﬁ%n%rdlsgg%ns%!sy, a%%%gs%%gsngi I%pké%éfgé%er%gl%y. Ina
fourteenth aspectnetrbadissneshide diabeiiskeaaidesientiprrrraplasifmify HEnbEREDSARENA
sequences COMPLgIROHEOMAE NG A RSANCO GO RSN Siisnd uepeashuih e dledasacid
sequence encoding KTPAF50 rﬁpor' n thereof D(FS%RI{%IOI% b &Atg%% Orﬁ)tr%in X erned
KTPAF50, hak’ ndtiouse S eis Rl abess n eI BATIE STl SN FHe eIt S ERROTE, B e cDNA is
74 amino acids |oag mhdrintiuded merpodbpdptidersficdefariino acids on its N-terminal end. The cDNA

sequence (SEQ. ID. NG,1), 3¢ 2ming acich seaisnee S FQiRisN Qi el TRAEE038ias follows:

atgccaggc cattctagg cttctgtct atcctggtt tetggtety tgedttgtg ggtagcage attggcgta nacgc gggagcag
gctgagega ggctc&gﬁg%lﬁ @éﬁéé"éﬁé@%’@@ a 335’8 ggtohtyd ?&‘383%@9 ec%r}c’?ﬁcgg?%%%actcca |

ttcagccca gaaaaatigasgeigetitiifceaccaientaciotagyagamen (S EGs, s @thjioglobrundation,

MPGHSRLLS) VSG1 (W GESIG ERRRAAERGSRAEANGERRAM SRS we veacd wit

PLPETPFSPEKGAAFSPIYPRRK (SEQ. ID. NO:2) =  Provided by the present invention are thus a
nucleic acid moleBsHinHispeonypingrea from Pho SRS 15 128k O IPSUfIestis HSEBRIRIE S SEQ. ID.
NO: 2 will be refegsee tahaxein asithetfulldtdhRARbbpertidetmplicdtedy K iRESOpeaptide also
includes a signal sequence believed to, consi ' 1S thednyention provides a
peptide comprisincgc;) eogcgithsﬁregr?ésetf)efﬂ%ﬁe %ﬁa@#g}&‘%ﬁ%%%%ﬁg %vgir'(or%}ﬁétsﬁ% slignal- pe’ptiglé%fgconsisting of
the following seq@erreeosEEx|p3e N@ilqz)l follow-up make it less common than it was several decades
LRRREQAERG SRRGAMAGERRANLSRSHLIET RISRRKGAARSER YRRB (SRR N@ed)  The
KTPAF50 peptide %'[Ehat IS %elkvtc%gﬁ)é é%eﬁg\% Sequence %I% bh@%ﬁ?@%ﬁ%ﬂ%g% f rred to herein as

e {
the "KTPAF50 peptfdé™s 56 provide el nis a nuc%% acid molecule

comprising a seqGemeetpendingdortha KiFnese pdpttads THis keptugasimderaloovmepieguence
(SEQ. ID. NO: 3)3 abtunded 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.



ttacgccgg agggagcag gctgagcga ggaccaga aggtgcgca atagccgga gaggaaagg gcgatgctg tcacctage
eccctccct gagactcca ttcagccca gaaaaagga gctgatte tcceccatc taccctagg agaaaa (SEQ. ID. NO:3) WO
2009/083968PCT/IL2008/001674 - 7 - The invgntion 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 added, deleted or replaced,
without significantly affecting the biological characteristics of the modified 5 molecule as compared to
the unmo%i}Mcule. The term "peptide” is used herein to denote a peptide, polypeptide or
protein. T Sﬁway be obtained synthetically, through genetic engineering methods, expression
in a host cell, or Hiradigkt apasthérsaitabieomdehsnUsitsedmitatentidtherwisesiageptidens generally
composed of @%ﬁ@&-g@gﬁq%pwig%pg' 38 Ths.term "biological characteristics”, with respect
to a peptide molecule, refers to the peptide’s ability to exert at least one of the in vitro or in vivo effects
that may be exefied fiFeRe AR HAFSD peptidedomireER APBOwedkdmnivelsidipgrbanimt limited to
the biologjeql agtivities dpseipeaninvbe specificsting. Rey aXampig. Riglegigal sharacteristics include
the ability to treat cancer, immune system associated diseases, 15 viral diseases and
inflammat§sidBascd ariduskedelvigd termemsrshicsitbhel stemiftoyly witfiersioge Stdohéohgiteic acid

molecule fgfel ' | ing.similar biglogical,characteristics to that of
the full KT’CPAFES%E%%%%dggqﬂcir@tfﬁ%%@F?glﬁ;%!g%%%%%H?rr?éi{]lﬁjéfr?ggt?#gg%%%?g (ﬁ—%l%%ﬂcféic acid molecule

that has a differdft &kjiie feBe, tHEro s POVt dND : isobit s ErY! ypemide Somprisndny perthé 20

redunda i Il ' h : eptide,

respecti\zgy ?%%%gﬁﬁgﬁéﬁﬁﬁﬁgtzﬁcggﬁgcg%dr%%pqu%%%rcﬁd&ﬁgc%? \?v‘:l?#ﬁae ifferent

sequencetilh BoRLGRENS farueTAR BT dptide »PoRE KTPARER IS tideiBiERa i Rad6inilar biological

characteristics 9 hakalihe ik TRAERODARIAS Of 105 KIPATSR AERIInR (SsReiyely 25The term
ole

"without significantly affecting the biological characteristics of thé modified m e as compared to
the unmotfified rﬁ@%é@ﬁéﬂqﬁ%ﬁeaﬁ@%é«g&@ﬁﬁa@m@wiﬁmiﬁm@éwletf&aing ahisi dlisdireat A ctivity
qualitatively,similasiedbain! hesamesifiegmolacule With (espertfy aposified peptide, this means
that it retains one or more of the biological characte(lsgcs of a peptide of SEQ. ID. NO: 2 or SEQ. ID.
30 NO: 4, includlfigt St rersthetzenstiRigrisist anialnrdpuatiinuanitedy pertge cifimgrtisien, as well
as its in vitio,aRebinyive-astivities drserigd inabessRerificatig, 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 cHidedduessgeh BsToisaxamigre argisol#ien Pheteimagidonsecaliniwahpsigodment in

which a iggglifigeneRtide iS5 MPREALS SBR SOHRRPAIRGLNBGfied one (namely that of the full
KTPAF50 peptide or the KTPAF50 peptide) that is assayed in parallel; or an experiment in which the

modified peptide’s assayethoasRamhintRethePTerEsh Bibldyikiseavelsimilrido theleotlihe
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.

In an ecighth aspect, there ‘is provided 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 affect.ing the
biological characteristics of the modified molecule as compared to the unmodified
molecule.

In a ninth aspect, there is provided an isolated nucleic acid molecule consisting of

a sequence selected from SEQ. ID. NO: 5 and SEQ. ID. NO: 6.



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 biological characteristics of the
modified molecule as compared tg the unmodified moLecuIe" denotes_the property of encoding a
modified peptide %faatr?f/ltg?%%eit@%‘ﬁ%vga{g‘r’é ?%rfg{i(? 120nURIEONSRiG Pelsterh A HEL{Sptide that
includes aheongigipus séiguendecidat leastpdds 452022503030 s 4hdiakiedstdbeamning acid
residues h gree of identity to a corresponding sequence of at least 8, 12, 15, 20, 25, 30, 35,
40 or at léas 4@33%%%) %\é?(??}lég%%ts}fﬁa de g tﬁ%@ﬁ%ﬁ%@ B@p?i&@f: cé“é‘éé?@éw&cﬁjg}ﬁfity being 15
at least 7084, lpfeferiablivat teadt 8RR seqoeadcerefesBlly M1.10a0t 90dandupagiaulavhridileast 95%.
The invention further provides a peptide comprising a partial contigupus sequence from the full
T AFS PTG 20 S BT o abi S TR B BT o EFRE holuded as
a contiguauslsetfimnediin saidefrtK TPAESMHIR0 peptiderSsstndipgpticaiwibbe relpresttaherein as a
"partial KTPAFS0, peptide;'. agé@e f.a partial KTPAERD, peptide include, but are not limited to,
SEQ. ID. %ﬁ?a‘%%é%%ﬂf&% : ;'(?{é%glté)&j ?%ﬁ)%garﬁtpT %I below.  The invention further provides
a protein or polypepiideleoengrisingan drmindagithbsaipdenceunidive foil KERAF20:peHttg KTPAF50
peptide, rggdified pe ti?le of %35 partial KTPAF50 peptide (such protein or polypeptide will be referred
to herein & "KTBAREE 1cnc)emf)lrls‘frefg'; protein”). The KTPAF50 comprising protein may, for example, be a
fusion protein that eomwptitie athe:futhkERABES. pledtid ehthen KCERARD @ pepliddon owtiirthpeptide or a
partial KTPAF5 ptide; it be a conjygate of a protein or another peptide or polypeptide with the
full K IPA%dsﬁ’gap%%g? %ﬁn'ﬁ%sp%e% f?f’e, hiodified peptide or partial KTPAF50 peptide; etc. The
invention also provideélsiaeeotigaspaieofides Gk gitedde@4uateotifles théitdsve) ancakgafuglieotide that
encodes a partial.contiguous sequence from the KTPAF50.peptide including at least 8 amino acid
residues,g/vdm rJ[T118aey ?rslc{?lﬁdgeag (??))r?t‘fgu%g 411\?\?8%%5@6)53@@5%%1556@%%@%@@ Mucleic acid
sequencerietiudeddis@EQur| Bisdi@r bel@jtednfrotadtideseguancestiat chdidedecidizat thaaducleotide
sequencemqf SEO (.)ID. Oc:ol ugggtstgipggitl%brid%?gotp con%itions; (iii) an oli ogsucl otide that has a
sequence OF At 1east 24 contiguous nuclestideswith s Tegree St idEtity 164 CordspSHERY contiguous
sequencemdidmumtieotidesdssy dadin, SBpIBrthifonlnfladledst 086, direiseabndt deask&%, more
preferabl){ilgl'gége%stfggf %and particularly at least 95%.  The invention also provides a nucleic acid
molecule, €.g. a trans er vector or an expression vector, comprising any of the aforementioned nucleic
acid molecules. Blsofpuoizieted byptiee thesntsoprayeledodifiethpe fuid ekolefivegd fretifanywiihe 10
peptides defined ab e.d.. modified peptides in which one or more amino acids are replaced by
another afrbn(?i\gﬁ% %ncc?dp %é?cAosns ﬂre\:/%q[?\%: < gt%ﬂﬁc‘):r? " Kjgtb%% %legrsgzllﬁl C RCone %gfﬁ/%als(ﬁ%%%ﬁﬁg% refers to
the substitution mfde @mideagichite eneodiagdliPaFathine acitief theraaine class, where a class is
defined by common physicochemical amino acid side chain properties and high substitution
frequencies in homologous 15 proteins found in nature. Six general classes of amino acid side chains
have beePEaEBRIEDANd include: Class | (Cys); Class Il (Ser, Thr, Pro, Ala, Gly); Class Il (Asn,
Asp, Gin, Glu); Class IV (His, Arg, Lys); Class V (lle, L.eu, Val, Met); and Class VI (Phe, Tyr, Tip). For
example, substitOti®pvet BFPKEp f%ﬁi%ﬁ%{ﬁ@?élggga IhageBRit et Hiseonmie G ibassE G sst@dnservative
substituticDNAlIThaeebedinediéd anlytanelsuhstit FHomismacidsndhe amineiadie segygsce. In
another egofedmenls A RSLIRTS RS mals: IR iihehemagdment dhrge gyispiujons are

made. The maximum number of substitutions should not exceed that number of amino acids which
leaves atdRdHHOANESHABT 5 (LS 8806 Prererhbty Sifesesow I8 Spreferably at least 95% of

the amino acids in the unsubstitued 25 sequence. By one preferred embodiment, the substitutions

which include up{@-3a@c cattctagg cttctgtet atcetggtt tetggtetg tecettgte gptageage attggegta
ttacgccgg agggageag gefgagega ggciccaga aggtgegea atageegga gaggaaagg
gegatgetg teacctage ceecteect gagacteea ttcageeca gaaaaagga getgettic teccecate
taccctagg agaaaa (SEQ. ID. NO:1)



times up to 6 amino acid residues substituted by others, are conservative substitutions.  In a further
embodiment, one or more amino acids may be reffbaced 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 furth %%ﬂ! . r 0 bove sequences are also
included in the invzn% n. E;@gf EWQ@%@@@%@%&%%&%%A%E Rled by the

. : y
invention are fulFPAPEBIEptideSFSIPEERRRKNGERopréférably KTPAF50 peptides of SEQ ID NO:
4 or partial KTPAF50 sequences thereof, modified by one or more conservative substitutions. Provided
is thus a peptidegncluding atleast ra, or 15, or 20, or.25, or 30, or 35,.5 or, 40 ami id residues or
the entire ﬁ;}gﬁ%%%%%ﬁzgﬁm%aﬁii ﬁﬁ%‘bﬁeﬁtﬁigﬁ}ﬁﬁ%@ é%cﬁlla%tﬁgg?éfdllr‘éatment,
methods of'¥fiagABsi¢ aa ticdl CoHipesifioPRl RgRri Bithd RTFRFZ0vbtide, full
KTPAFSQ¢feptidas hartial dRAFLY paprites megifigd peptide or KTPAF50 comprising protein or of
any of the ”Uc'e*mciﬁn'i@ﬁ%%m“ﬂ%ﬂi@“ﬁgoa&%ﬁfdelEeg}%ﬁaﬁ]‘%gczu%ﬁé%%‘éﬂ‘e%% 1 E%%ts'%‘%‘tjﬁf"f

diagnosis_and pharmaceutical compositions may be use respect to one or more of the diseases

and disordarHR @5Hitnd B kbFomerEsaviRcaBrddes AnsRaids sostricsnadhsoatercacdording to
the invention o pridbsRhe KFRikeS6 phatidehdubiKiaP AlebOdee ptida; iagial Kk Afolowpeptide,
modified pepfidearsE iR~ Rbeamprising protein or of any of the nucleic acid molecules mentioned 15
above, together with a pharmaceutically acceptable carrier. By the term 'pharmaceutically acceptable
carrier" it is meant any one of inert, non-toxic materials, which do not react with the active ingredient.
The carrier is seldtRREQ 4IRS DREEH 3 tHEERSSYEPRIF A SRR HSARKIGHRE I RREr may also at
times have tg igffecbohishe improving the delivery or penetration of the active ingredient to 20 the
target tissue, for improving the stability of the drug, for slowing clearance rates, for imparting slow
release properties, for reducing undesired side effects etc. The carrier may also be a substance that

stabilizes the forfM§idtbRAEY agppédetbativeasiprolitingignafsatisatonSkth AR.cBleAiiavor, etc.
The carrierilhaydigdyohtheses the “KTPAF50 peptide” or "KTPAFS(",
Also provided by the invention is a nucleic acid molecule comprising a sequence
encoding for the KTPAF50 peptide. This includes the following sequence (SEQ. ID. NO:
3)
ttacgcegg  agggageag getgagega ggeiccaga aggtgegea atagecgga gaggaaagg
gegatgetg feacctage ceectecct gagacteea ttcagecca gaaaaagga getgettte tececcate
taccctagg agaaaa (SEQ. ID. NO:3)



conventionally used and is limited only by chemical-physical considerations, such as 25 solubility and
lack of reactivity with the polypeptide, and by the route of administration. The carrier may include
additives, colov@sdisrshts, buffering agents, disintegrating agents, m8(Stahifgs/Bjérts,
preservatives, flavoring agents, and pharmacologlcal}y compatible carriers. In addition, the carrier may
be an adjuvant, which, by definition are substances affecting the action of the active ingredient in a

prediciable way. Typice 30 cxamples of catits inelyr(al gk sqlulins: yhermenfiective amoun

atso
of the active substance $HIEEBIVed I diluents, such as water, saline, natural juices, alcohols syrups,

etc.; (b) capsulesaté‘@QtH@d@nérﬂmd@?@@w@@lI%de@Qafﬁ Hips ORGP £OF arfble,

surfactants, lubrigants a0d: g fllerdaniels lezangasiwhieraipiies\VPadded, deleted or
2009/083968PCT/IL2008/001674 active §Ub tance is |g13 flav grb such as sucrio%g %g ﬁg@ma or

tragacanth or thereReRmd ST h gt ’B%s SUChRHE eaf’1 In an cE}I‘f/cerln and troches, each

containing a psedﬁﬁeﬂnﬂmmi:ammdtmma@eﬁmwhds or granules (c) powders; (d) suspensions

in an appropriate liquidi{e), suitable emuisions: fipRs ame:S opsiatianyApdRtbefsotwinPotential
diagnostic and therapeutic applications of the KTPAF50 BP{)‘? e ma%ﬁnclude one or moge of the
I

following: 1. KitPArFBEdm &AL hveoBeiedi St ¥o B

SEBMpetence after
sub-dermal injectigp@kiaxins iropsiihrent hroahisms. dbe. Fesbin tvene\BhistK THIEABD in the blood

may serve as an |r%9|cator for the level ofdm%%gsgx%mﬁgggéwmﬁm%g KITAFS0 may
es

[
serve as an |nd|ca of Of aﬂftgn%mun dnseas 0 may serve as a stlmuegtor of the

immune system. For exEmpsien Kipiagion shgpae isiéed: W@éﬁipéqfaﬂ(a(ﬂeﬂ‘i’gﬁfﬂﬂ%@%}ﬁﬁb t&hce to
bacteria, parasites 3RS, cxerb KERORS aybarotiizedns ekerdpents ol for

occurtonce of astHE P MUITARE) P70 O DAL i DR Lol s et foo 0.
treat inununodefitieitey t3theisiohsisiartias ﬂq@@ogﬁ@@@mﬁmﬁ@eqﬁaﬁmﬁm@n logical
characteristics include the ability to treat 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 qualitatively similar to that of the
unmodified 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



7. KTPAF50 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 ME2RPRIAE system to treat autoimmune 25 pathologies M BR B 19Hyasthenia
gravis, multiple sclerosis, diabetes type |, rheumatoid arthritis, systematic lupus, scleroderma, chronic
autoinunune hemolytic anemia, colitis and Crohns di§éase, etc. 10. KTPAF50 may serve as a
stimulator of the immune system to trT%at C ncer.diseases‘%sc
o |

] ch as,lung cancer, carci of the
larynx, carcinom&bfnéad ShdRSeR & BPERLE By r?’saa?gséd%égpﬁggﬁ?ﬁgﬁﬁﬁggﬁﬁphoma,

breast cancer, hapatmredolairgamoeedifielamsniemely it ki baABSD FIRAERR RgpHEN Shdimmune

response of O'demﬁma%% R %&%@&pﬁaqas&wm@gwemﬁﬂewmmﬁmiﬁwo
2009/083968PCT/112008/001674 - 12 - 12 attrcl}etriia e tit% etooI to treat

20C . KTPAF50, aégbe lﬁsed as tg
male or female irBeRHiflfys 2ssaed R PBRESTRAYSEE &sb%?r% B &I S TUTAES O FANIitEF of different
immune reactionsansiifiay pépddaffect idivect!yirominstipecthlyothardorgansiiketirtheduthand lung 5 etc.

14. KTPAFS0 cal senue. 35, 2,0igbe. 9.y seasiicels Gamihemmuns,systemapduse them for
. clei S i

cell therapy. e nucleic acid sequence encoding KTPAF50 or a portion thereof can serve as a
probe to identify SV ilhmmsDRA RO Riklds GedTealsc B 1 aBBO TP And

therapeutic applicgtions: #he Sld&TERARRARe NI oA pamiakifdl AbiztJoepticenprrad<it A 50
comprising protein, or dified peptide thereof may also he us %ﬁE’RA ERES RHEN OF THE
DRAWINGS.  irgee g‘l’}ﬁﬁ‘é%t%ﬁ & g‘?r?&% %r%gﬁ%‘%g‘% Zipoat r?a‘ix be c%?r):[é)d out in 15
practice, embudintents-hatkHewtise described, by way of non-limiting example only, with reference to
the accompanying dravingsqifWhichde mdyiGe b inRigkaph showieg thamestetiequeaidd of 4t(pg/ml) from
human peripheral white blood cells treated with the indicated concentrations, (ng/mj) of KTPAF50; Fig.
2 is a graph shOV\]/Fﬁﬂ ﬁné?séérgﬂo%?oﬁl\ﬁg’fgﬁb% (gr% umeaaflc}fd)cerﬁf)%ues t?lﬁté‘ e Ag%rlee <

era white Blood cells treated
with the indicatedidaticentatmrspmginglegiad®rRAESRast 8,Hig. 312G ghaph shoWintatHeaslecretion of

TWF-a (po/mi) froff masphtakbite hlacheslatseaieguibthe ddicatachegnesigrations
(ng/ml) of KTPAF50;  Fig. 4 is a bar graph showing the % of viable cel/sa(_‘rlwc?rmall ed to the control

amount) as a ¥inetibashf WraPSeaE ahiratidty (gnaH preferably at least 50% and particularly at
least 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 aming
" acid sequence of the full KTPAFS0 peptide, KTPAF50 peptide, modified peptide or a

25 partial KTPAFS50 peptide (such protein or polypeptide will 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 a partial KTPAF50 peptide; it may.be a2 conjugate of a protein or
another peptide or polypeptide with the full KTPAF50 peptide, KTPAF50 peptide,

30 modified peptide or partial KTPAFS0 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



_25Fi|g. g i_s ahba_r graph showing the degree of induction of KTPAF50 mRNA in various types of cells
involved in the immune cytotmdc response;  Fig. 6 is a graph showing U937 tumor volume (nun3) i

; : in
treated (A) an‘ﬁf%ﬁﬁ%%?f%’&“(.) (control) nude mice as a function of time; and “**#{§'%4s a bar g(;raph)
showing the % of viable c_eIIs (normalized to the cop%rol 30 amount) as a function of concentration
(ng/ml) of KTPAF50 peptide and fractions thereof. - 13 - DETAILED DESCRIPTION OF -

EMBODIMENTS Example | A novel cDNA.h isalated:{r ' i

following primeré’kf\%—ie & ?gzégetsf %Flﬁer%%gﬁ%%%sie%%ﬁ%%ﬁaﬁjg@éa%ﬁgﬁ%%ﬁéIb{é{@Tg hT(-:‘C-I-G -3
(SEQ. ID. NO: Sp@diF TCT B PAS ST FAGCATERGE O SEOS DRI E) "TRE fikling PCR
conditions were usegk QRCHRY 24MingbRdAeNelenal 5L deguéheseat 580etor 28 sewizd@sfor 5 min End

cycles: 1572C for 5min The product of the. PCR.was sequenced.. i alysis on
Agarose gels and"SIEfHATy &\& Greef f% |t36)ggn%o)lf?ﬁ§?rﬁg%s%%§ﬁ%ﬁeg§% E)]K|C)gréc?d(§t§2'[ v)\//as

evallua.ted using Bickad€ heiEbaFRYy2or Nthé réstiiesirds FsrsHelyabisa ¥ieIREt siPD)
flZZ!rainalp 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

10 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,
"eonservative substitution” refers to the substitution of an amino acid in one class by an
aﬁxino acid of the same class, where a class is defined by common physicochemical
amino acid side chain properties and high substifution frequencies in homologous

15 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.

20 " . 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

25 sequence. By one preferred embodiment, the substitutions which include up to 3, at

" {imes up to 6 amino acid residues substituted by others, are conservative substitutions.
| In a further embodiment, one or m;ﬁre 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. |
30 In a still further embodiment, sequences of the reverse order of the above

sequences are also included in the invention.



ratip Heart367554340.6762971.209034 Brain334059710.559371.000001
Placenta*602946681.291562.308954 Lung292941160.7116131.272169

Liver48096003( 8145898 432385 Skeletal muscle584962730.9324001 Ea6gg] /01674
Kidney*827240692.0329323.634324 Pancreas*838438982.1508473.845123 20 WO
2009/083968PCT/IL2008/001674 - 14 - Fetal-Brain Fetal-lung Fetal-liver Fetal- 3721 4592 4424 5583

°554 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 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 '}:tharmaceufibally acceptable carrier” it is meant any one of inert,
non-toxic materials, which do not react with the active iﬁgredient. The carrier is selected
at fimes based on the desired form of ﬂie fornmlatioﬁ. The carrier 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 inert fillers), tablets, lozenges (wherein the



5525 0.666488 0.826792 0.800724 kidney* 4635 3729 1.242961 Fetal- Heart 2291 5235 0.437631
Fetal- Spleen 3845
WO 2009/083968 : : ' PCT/IL2008/061674
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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.



6827 0.563205 Fetal- Thymus 3013 5133 0.586986 Fetal- skeletal-muscle 2821 4754 0.593395 5
Spleen Thymus Prostate Testis* Ovary S.intestine colon 6,00-6t;
WO 2009/683968. & PCT/IL2008/001674
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12. KTPAF50 may be used as a therapeutic tool. to treat male or fémale
infertility.
13. KTPAF 50 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 efc. ) | |
14, KTPAF50 can serve as a probe o 1dent1fy specific cells from the immune
systcm 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.
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DETAILED DESCRIPTION OF EMBODIMENTS

Example 1
A novel ¢cDNA has been isolated from human ¢cDNA libraries.

The following primers were used for RT-PCR analysis: \
5 5' - GCT TCT GTC TAT CCT GGT TTC TGG ~ 3' (SEQ. ID. NO: 3)
5' - TTT CTC CTA GGG TAG ATG GG - 3' (SEQ. ID. NO: 6)

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:

“eart 75 5434 - 7

Brain 3340 5971 0.55937 1.000001
Placenta® 602¢ 4668 1.29156 2.308954
Lung 2929 4116 0.711613 1.272169
Liver 4809 6002 0.801233 1.432385
Skeletal
muscle 5849 6273 0.832409 1.666891
Kidney* 8272 40869 - 2.032832 3.634324
Pancreas™® 8384 3898 2.150847 3.845123

20



15424 0.210516 1.002458 2779 11847 0.234574 1.11702 * - significant results WO
2009/083968PCTAL2008/001674 - 15 - A librarySignal660JPIP-gkiminimill rati&t i'iti, EAr,,.LI, * -
significant restRSBH46¥be seen that the main tissues where the cDNRGERRHIELLEH are: kidney,
pancreas, testis and placenta. Interestingly, the product was also expressed in leukocytes and its
expression varied with relation to the cells' activatioh” Example H

Fetal-Brain 3721 5583 0.666488 1.5220844
Fetat-lung 4592 5554 ' 0.826782 1.888243
Fetal-liver 4424 5525 0.800724 1.828678
Fetal- '

kidney* 48635 3729 1.242961 2.840202
Fetal

Heart 2291 5235 0.437631 1.600001
Fetal-

Spleen 3845 6827 0.563205 1.28694
Fetal-

Thymus 3013 5133 0.586886 1.341281
Fetal-

skeletal-muscle 2821 4754 0.593395 1.355926

Spleen 5476 .

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 1.11702

* . significant results



toln 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. KTEREEWHES chemically synthesized by Anaspec Inc. TotalhliFrENE IRt *lood cells were
cultured in PHA containing medium 15 (Biological Industries INC - catalogue number -01-201-1) (2
million cells/well in 2 ml medium). The cells were trdated for 3 days with KTPAF50 at the
concentrations indicated in the figures. The control cells were not treated. At day 3 medium was
harvested and subjected to ELISA analysis, using eBioscience kits for human IL-17 (catalogue
number: catalogue WO 200 PCT/11.200
numbe ' wRaGE D)
1,2 an
measured. Therssrgeton of [L-17 indesates that K 183AF50 can havetasse- 5 inflampaasezy role. The
secretion of INEsy;idisgtes that KTRAFS50 can haygan anti- viral, umamti-cancer anglrzes
pro-inflammatory role.JLhe secretiof@f TNF-a ingigates that KTPARZEkeaN have a ralgsin stimulating
the immune system. ITIx mple Il 1QIn, order to flér er determine tgl%g ct of KTRAERQ,0n cancer,
KTPAF50 was Incubated with cancer cell lines. ~ U937 acute myeloid feukemia cells and PC3
prostate canceft¥f&dvere each grown in 10% FCS + RPMI medium and quadruplicates were
inoculate@Qfto a 96 well plate, 20,0368 ells/well. BSRTPAF50 was hetated with te'&8its for one day,
and viable cellsawiereddetected using Resazurin (R&D System) and a spectrophotometer. The results

are Cb4 1879 90865 0.218312 2.183122
activated
mononuclear” 1695 7082 0.239338 2.393392
resting
co9s 2668 63565 0.418167 4.181673
aclivated
cb1g* 1635 7140 0.228892 2.289916

* . significant results
5 It may be seen that the main tissues where the cDNA is expressed are: kidney,
j:ancreas, 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



presented in Fig. 4. It may be seen that KTPAFSO causes a significant decrease in viable cells from
two types of cancer. 20 Example IV To further investigate the role of KTPAFS50 in the immune
response, the‘%?e%gﬁ%‘éf’&% KTPAF50 in various immune cytotoxic cells WES A MINEY. Human cDNA
libraries of the following cells were purchased from Clontech 25 Ltd: 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 £ 504 4 CE Bl 304rGP4 (BaUEe GRAZ pepRGcoll Quasiiatie

analysis of KTPAFE IRNA In these cells was carried out by RTPCR methods using specific primers
of KTPAF50. Thewesatizea s Bgtmangéd-in Fig. 5. WO 2009/083968PCT/1L2008/001674 - 17 - It

may be seen that activatigobsenacyies rmpmiotenetieelissesWBima sigrificaihtinerease in the

expression of KTPAF50, while actiyation of.B cells hrings. abo in KEPAEFRQ, expression.

Activation or dea®fl 8%”6@%‘3%&&’0% iy %%%oﬁéﬁgéa%ﬁa%ﬁ%& e%%grgssmngr%ug_KTPAFSO

may be used as mﬂnmrkﬁbmmﬂwdﬁwmt_mnc@m@ﬂrmﬁmgsr@sp&?@é%ﬁd@@rh@‘@rﬂﬁ)ﬁﬁg THI vs. Th2

pathways. Exaimple,V Tl el of KT AESA o AAGS.ColS MASARUIRERIAMSS o 14 athymic
-0 i

nude female 8-9 we mice were purchased from Harlan 10 Biotech, Israel. The mice were
inoculated s.c. wEAPAFR0108 wea7 reld iy stigniatiasbe FATHEPGWEEnd at day 9 the mice were divided
into 2 groups:

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 further 'investigate the role of KTPAF30 in the immune response, ther

presence of KTPAF50 in various immune cytotoxic cells was determined.
Human c¢DNA libraries of the following cells were purchased from Clontech
25 Lid: ' ‘
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-Rand A CDI9B 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.



A control group which was injected with saline. A treated group which was injected with
KTPAF50 (25ug/mouse) At day 20, 4 mice from the control group were sacrificed due to ethical
reasons. 15 betade¥ iE¥had huge tumors. The results are presented i¥FGL-B¥HEStriking results
show that KTPAF50 totally prevented tumor growth.IJ]:_xampIe Vi In order to determine whether
the entire KTPAF50 peptide is required for 20 activity, the experiment described in Example Il above,

using U937 cells, was repeated with the complet AERQ. Reptide ard fragments theteof. The
following KTPAF50 pepl)%%’él gvee?eeeiﬁs%}ﬁ )3?1}’? e %%F%ﬁpeptidegj(%o amino acids) B - the N tenninal

36 aa of KTPAF 525 ARESA PRIG SEREHRIA CHER ARfOs phifs soiversH)R SEB Hi9EN0:7) C - the

C terminal 14 aa @f ik TRAESR FCAARSPHIRRRIG) AohQ:db oN:8)ivhlieresdltseire selmmarized in
Fig. 7. It may be seep that t F50 fractions h I-cancer activity simi he KTPAF50
optide. 30 15 TELAMEE FLbRia) BOTSRBtOL e b Akt S b s LA 8 oD
NO: 2 or SEQs |Refi@ioh, of Aellidol ata potyypepsid enddpipirsingias Biine ABZPadyEhce of SEQ. ID,
NO: 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 mole&dginede X isolated polypeptide comprising a partial contiguous sequence from SEQ.
ID. NO: 2 that includes Hideffsit8£iGTIPARIGIdoremickreslywhis hisoietigd duwwequence is included as a

contiguous sequence in sajgl SEOQ, IR, NQ.2. f.ARdsolatedRe!wreptisednaldingrat ipask 20 amino -
acid residues of SEQ. ID. NO: 2 Without significant(%/ affegtin% the piQ ogicaﬁchlaractegistics of tha
isolated polypeptRiatess-dsipatbemics ess ippopfgieds.c. with IS x 107 US37 cells. 1umors 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 KTPAFS50
25 | (LRRREQAERGSRRCAIAGEERAMLSPSPLPETPFSP) (SEQ. ID. NO:7)
C - the C terminal 14 aa of KTPAF50 (EKGAAFSPIYPRRK) (SEQ. ID. NO:8)
The results are surmarized in Fig. 7. '
It may be seen that the KTPAF50 fractions have anti-cancei activity similar to
the KTPAF50 peptide. .' -
30



5. An isolated polypeptide according to either of claims 3 or 4 comprising SEQ. 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 isolateé-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
molecule comprising a sequence encoding for an isolated polypeptide according to Claim 1. 9. An
isolated nuclgi@eid: 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 bé/ an%ther nucI%quﬁiq q%dliedras permitted by
the redundaht naturéndfaRiES B MRE MR SRR 1ERER RICFERE 4Ein moietule comprising a

nucleotide sgghlenGeof 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.charagtepistics,of the modified
molecule asZomparfu'iyfid Qﬂ%ﬁ%?&ﬁlgeaorrﬁ%rliégﬁlae? T rﬁ'sdo?g%g%ﬁéhgﬁlei?écid molecule consisting of
a sequence seleaeddaSERh e NOmSrarthBE aid Desk@s & adgedadelsigd AUETEBERI of at least 24

nucleotides that is; (1) an oligonucleotide thatengodes anaialeenliuausaminaacidsequence of
SEQ. ID, Nd’?’%‘?ﬁ%l%’ i;‘wa%agﬁe%c{in le aminc%acid residueé; (i) a nucleotide sequence that can

hybridize to acmseredtilthsereditas 81oBELE: ID. NO: 1 under stringent hybridization conditions; or (i)
an oligonuclgotide that hasa seRpeneR ebableast deantighausnuelpaticeswithea.degree of identity

to a corresponding contiguous sequence of ucleotides}‘j&ctlzg%legj{)igs§EE% !:Qian(ah otat least 70%.
13. An oligorRI2BHAénsledes B35 el 268 ERTSHING 5 RORIGUote 30 hucleotide sequence

nuc
included in SEQnRicbi@iglentdlinAariseiRitoanik zector comprising a sequence according to any one of

Claims 8-13,,15. A parmaceulcal cmeaalion.conpABR s soaieasg smensdRotany one o

u
Claims 1-7. 16. Use 8 &n eective amount of the polypeptide of any one of claims 1-9 for-the

manufacture itk phegnifzestiticictospeskivpeiet fustriesigiidee S UL PRIEPERIT®d from the

group consistcigfgpg[e(éi,?@géf%tw_Elave an immunological component or etic_)logy, infe_ctious diseases,
acute and chronic inflammatory diseases, cancer, transplgg%%t,lon and autmmmurg%dl eases, and
C cDN

diseases linkéd to feflitipater, sivAeRHER AFPIdRE IR AH <l GRERERRA BRREA ‘sequences

comprising cqacting® gRstance comprising said sequences with a nucleic acid sequence encoding
KTPAFS0 or 2. portiorgntfgs%rgt%& 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:z 3 in whi;:h 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



SEQUENCE LISTING <110> TWO TO BIOTECH LTD. <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 tCtgtctatC Ctggittetg gtCtgtgcegt
tgtgggtagc60 agcattggceg tattacgccg gagggagcag gctgagcgag gctccagaag gtgcgcaatal20 geccggagagg

aaagggcgat getgtcacct t t _ j
B S S5 SO B R RO AP0 HammAsand cigelulte caraldlac

RT <213> Homo sapiens <400> 2 Met Pro _Gly His Ser

Arg Leu beBeriie Ney M@em@@{@@@@g@@lgmdiﬁons; or (iif) an oligonucleotide 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 ingiudcd 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.



Val Val Gly Ser Ser lle Gly Val Leu Arg Arg Arg Glu Gin Ala Glu 202530 Arg Gly Ser Arg Arg Cys Ala
lle Ala Gly Glu Glu Arg Ala Met Leu 354045 Ser Pro Ser Pro Leo Pro Glu Thr Pro Phe Ser Pro Glu Lys
Gly Ala 505560 Ala Phe Ser Pro lle Tyr Pro Arg Arg Lys 6570 <210> 3 <211> 150 <212> DNA <213>
Homo sapiens <400> 3 ttacgccgga gggagcaggc tgagcgaggc tccagaaggt gcgcaatage cggagaggaac0
agggcgatgc tgtcacctag ccccctcecct gagactccat tcagcccaga aaaaggagct120 gotttctcce ccatctacce
taggagaaaal50 <210> 4 <211> 5Gsgdde NYFr=213> Homo sapiens <400> 4 Leu Arg Arg Arg Glu Gin
- Ala Glu Arg Gly Ser Arg Arg Cys Ala lle 151015

<110> TWO TO BIOTECH LTD.
<120> NOVEL PROTEIN

130> 1882745

<I50> US 60/009, 216
<151>  2007-12-27

160> 8

170> PatentIn version 3.3
210> 1

<211y 222

<212> DA
<213> Homo sapiens

400> 1

atgccaggee attctagget tctgtctatc ciggtttcig gictgtgegt tgtgegtage 60
agcattggeg taltacgecg gagRgagcag gelEagegag golccagaag grtgcgezala 120
gcoggagagg aaagggcgat gotgteacct ageccectec ctigagacice attcagecea 180
gaaaaaggag clgciltcte cecccatclac cclaggagaa aa 222
2105 2

<ZlE 74

{212> PRT

<213> Homo sapiens

406> 2

Met Pro Gly His Ser Arg Leu Leu Ser Ile Leu Val Ser Gly Leu Cys
1 ) 10 15

Val Vel Gly Ser Ser Tle Gly Val Leu Arg Arg Arg Glu Gln Ala Glu
20 25 30



Ala Gly Glu Glu Arg Ala Met Leo Ser Pro Ser Pro-Leo Pro Glu Thr 202530 Pro Phe Ser Pro Glu Lys
Gly Ala Ala Phe Ser Pro'lle Tyr Pro-Arg 354045 Arg Lys 50 <210> 5 <211> 24 <212> DNA <213>
Artificial Sequence <220> <223> Primer <400> 5 gcttctgtct atcctggttt ctgg24 <210> 6 <211> 20 <212>
DNA <213> Atrtificial Sequence <220> <223> Primer <400>6 -

Arg Gly Ser Arg Arg Cys Ala Ile Ala Gly Glu Glu Arg Ala Met Leu
35 : 40 45

- Ser Pro Ser Pro Leu Pro Glu Thr Pro Phe Ser Pro Glu Lys Gly Ala
‘ 50 55 60

Ala Phe Ser Pro lle Tyr Pro Arg Arg Lys
6o 70

210> 3

211> 150

<21Z> DNA

<213> Homo sapiens

400> 3
ttacgccgga BEgagcaggc tgagcgagec tccagaaggt gogcaatage cggagaggaa 60

agggcgatge tgtcacctag cccecleccl gapactccat LCapgeccaga aaaaggagct 120
getttoteee cratetacee taggagaaza 150
<210> 4
{211> 50

212> PRT
<213> Homo sapiens

<400> 4

Leu Arg Arg Arg Glu Gln Ala Glu Arg Gly Ser Arg Arg Cys kle Ile
1 5 10 15

Ala Gly Glu Glu Arg Ala Met Leu Ser Pro Ser Pro Lew Pro Gle Thr
20 25 30

Pro Phe Ser Pro Glu Lys Gly Ala Ala Phe Ser Pro Ile Tyr Pro Arg
35 40 45



tttctcctag ggtagatggg20 <210> 7 <211> 36 <212> PRT <213> Atrtificial Sequence <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 <210>
8 <211> 14 <212> PRT <213> Artificial 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

' Arg Lys
50

210
Qi
Q212>
<2133

<2205
223

€400>

5
24
DNA

Artificial Sequence

Primer

§

- gettetgiet atcotggttt ctgg 24

21
211>
2125
{2135

{2207
<223

<4007

6

20

DNA

Artificial Sequence

Primer

6

tticicctag gelagatege 20

210
G
<2125
<2135

<2202
<223

<400%

7
36
BRT

Artificial Seguence

The N terminal 36 aa of KTPAFG0

Leu Arg Arg Arg Glu Gln Ala Glu Arg Gly Ser Arg Arg Cys Ala Ile

!

5 10 15

Ala Gly Glu Giu Arg Ala Met Lev Ser Pro Ser Pro lLeu Pro Glu Thr



510

20 25 30

Pro Phe Ser Pro
35

210> 8

211> I4

{212> PRT

213> Artificial Sequence

{2207
223> The C terminal 14 aa of KTPAFS0

<400> 8§

Glu Lys Gly Ala Ala Phe Ser Pro Ile Tyr Pro Arg Arg Lys
1 5 10



