WO 2011/ 064179PCT/ EP2010/ 067963 MARKER PROTEI N FOR TYPE 2 DI ABETES The
present invention provides a diagnostic marker protein for the early

det ecti orwofotiyee17bl di abetes, anti bodies directed to tireTmRekeN6PEDt €i N
and their use in a diagnostic nethod for type Il diabetes and in drug

devel oprment. Type 2 di abetes (non-insuili-n dependent diabetes nellitus
(NIDDM ) is a disorder that is 5 characterized by high blood glucose in the
context of insulin resistance and relative insulin deficiency. There are an
estimated 23.6 mllion people in the US. (7.8%of the population) with

di abetes with 17.9 mllion being diagnosed, 90% of whomare type 2. Wth
preval ence rates doubling between 1990 and 2005, CDC (Centers for D sease

Control and Preventio i i S an epi dem c.
10Therefore, there isq@”ﬁ@iﬁﬁp@$8§&§§H§§ﬁ{tpﬁEFﬁ@?@ﬁﬁﬁﬁgnethods al l owi ng an
early detection of type Il diabetes. In a first object the present
invention relates to a nethod for diagnosis of type Il diabetes or for
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decr easget Il dabktes inddnFdvidg petejqpepdnit.de i n t he sanpl e of the individua
conpared to a | evel of OLFMA pol ypeptide representative for a healthy

popul ati on i '2”&%5&%& %n—lﬂsruhhyd%geﬂdenfi Hﬁ9&E§ ﬁleﬁ'ftusaggfﬁgl\/?ﬁﬁsd HisORct Hat is
devel opi ng t et es referred e tissue is

bl ood, Cb?fé?té%ﬁﬂil lgr/ ]blghé’rlﬁi) gpgose & %@cﬁeﬁ@xwﬁ iggy!In repistapsecandrielafing dnsplin Aefi-
provi d%i?en@y MEteh©Oshefa@restimgtet de rastmﬂh&apédprb ﬁfth@UCS)f(V SPOSNHe fp@ﬁul&ﬂitﬁl) twighedinent

of typ abetes. co rrsrn erin the co ound
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t i ssue bdiagpbieveeh 10H@ ambﬁ@()ﬁ,utfﬁ)C anemak faf Dstap Cantral duei\/lédevﬁftloﬁ)_ﬁsl\ﬂtlcharacter-

pon p ered | evel of OLFMA pol ypeptide in the tissue
%Pprﬁﬁnmﬁgﬁg§ %1 1%%%% animal of step a) conpared to the |evel of

CLFNM pol ypeptide in a tissue sanple of an non-human ani mal suffering from

typk) 11 di dibetedares theighb emead farotipenenidc maskepeand mathpds sliesyiag ap sailndpteatiqn e

for a ¢ompRUNdiab&es the treatnment of type Il diabetes. WO

2011/ 064179PCT/ EP2010/ 067963 -2- In a preferred enbodi nent, the tissue

sanple is 0 e r abl ur,t he eferred i ment,

S her non it Mottt e PR aron et bt frelhoredieBiotis o iggf HRoelS!

pr ef er dul detaninhioy nheysedisEritmin/offan nlisidudrfoad &lepirat type 11 diabetas caniphising the

obj ect, % present invention relates to a use of a OLFM4 pol ypepti de for

t he di - ? agnosrs of type Il diabetes or for deternining a predisposition of
an individual for developing type Il diabetes. a preferred

enbbdi ment MmeapEing BNUtiseE ppaplei afdhe sndtlwéuwﬁlﬁﬁelaf@)ﬁacﬁm@ﬁbeﬁtGQi@M%@lm no
acid seg g@dbc‘%vh@fenbh!%&egeﬁwvdl of @LW@%@%%&MSQH thd §hmp¥0 of the individual édna

fourth o nvention provi a use of an anti

speci f e ablFYFg %5111%\43@0 ¢ ‘%ﬂ\&@%‘é@%}ﬁé‘ﬁt ogé heglthyt ﬂ%p%frtg?@rraérﬂﬂg%rvetfgrpe
Il di abgieeﬁ dabeteobr aptedispodiiingfoa dpveehiagopetll dabats.an i ndi vi dual for

devel oping type Il diabetes. In a preferred enbodi nent, the antibody binds

ol atos t o R R AP ERpd G, e by bl BRABE psbE O Gl i mi ng the

predi sposition for devel oping type |1 dlabetes in an individual conprising:
15230 an antlR Boespng edisct.itke pissenh mvenmwupiesidgpe matips fop hsrigeniificytiemotheardody

of thepBﬁ&§Rﬁ&hd@&EQ&MQﬂ%mRM]@wbé@@b&@bﬁﬁﬁ fediepPondi ng to OLFM4 captured
by the antlbody of a) or | abel ed anti body blndlng to the antlbody of a)

and c) re . rfornln a dla nostlc as 20l.n a f
nbod] e, aiensaed FecOTR b Gy IOFRITR GuRR5r 5 aRe 8Bt B B he human
OLFM4 polypeptrde.

b) measuring in a tissue sample of the non-human animal of step a) a level of OLFM4 poly-

peptide, wherein an altered level of OLFM4 polypeptide in the tissue sample of the non-
25 human animal of step a) compared to the level of OLFM4 polypeptide in a tissue sample
of an non-human animal suffering from type II diabetes to which no compound has been

administered is indicative for a compound for the treatment of type II diabetes.



The met hods of the present invention can be used to nonitor type I

di abetes therapy response in patients undergoi ng di abetes therapy by
measur i ngwoheilwyeb of OLFMA pol ypeptide in tissue sanplPe3/ErRo1vioe™e3
patients, preferably in blood sanples. Patients showing an altered | evel of
25 OLFMA pol ypeptide in a tissue sanpl€-in the course of therapy conpared
to the OLFM4 pol y-peptide | evel at the beginning of the therapy respond to
t he di abet Vi /06417 /. 0] - In a
preferred 2%@%?%6m§0\@%§%% glgs;hjeisgﬁ o 155@%’0@3%%@?%%%9 a CDR1 to CDR3
of a VH donmin of an anti body obtainable froma hybridoma cell |ine

sel ect ed f lbminmler grefoped embpdinicay the n@;lmxmarzﬁ@n(aéw A0 pRyferablyrvmo s 6

( DSM AGE3Q 1y SbfMbl?4 D10 PRMsAGBIGH motdefdyh ZWf fat( DSM ACC3014) , OLFM4
2/ 28 (DSM ACC3015) and OLFM4 1/23 5 (DSM ACC3010) and a CDR1 to CDR3 of a

VL domain of an ant.i body obtajinable froma hybrido | line. selecte
rom t e oRbb SERAYFd ik g ror R PR 02 S baRE A0S LI\ PRI Tpbi -
ACC301 hpnosil &fHyp2 /11 d{abSkl ACER0dBIrmiiihg Mipr2didgositiosM ACCBdhAJyal GhFiMeRp2B;
(DSM A eOﬁL!a% pad OLFMA 1/23 (DSM ACC3010). In a further preferred

enbodi mBnt, “the anti body is a chineric antibody conprising a VH 10 domain
and a VL domain of an antibody obtai nable fromthe hybridoma cell |ine
sel ect ed f b nrhlsrigd supod srxit.sthie {gLIO¥I4motypeppda iy theNyaeoe01EM4 pelyreptiic46

( DSM AGG3G ko al EheRéclo flamnASIGRNAA 39 disCbdclifin 86444 (WSM ACC3014) , OLFMA
2/ 28 (DSM ACC3015) and OLFM4 1/23 (DSM ACC3010). In a further preferred

enbodi nent, the antibody is produced by the hybridoma cell i e-.15

oot ed oM ¢ RSt SR car eI SR onmHAS) BUR AR Do specBicell DR

( DS A@E30 TIEMOipbivihetide fob8M MaGRBEI)f, tyfd H\Miattcsdor(DENLtAGUER LAY preispdH-

2/ 28 (%Mﬁ%@d}é uae}qglr %E’Xﬁiné/tﬁée l(Ila§al\6l p\eg:CSOIO) : Met hods for detection
and/ or ‘measurenment of polypeptides in 5io1 ogi cal sanples are well known in
the art and include, but are not |linmted to, Western-blotting, ELISAs or

Rl As, or vt prefgresusnmdemensnthe gntikashyrhinflsde humsn &4EdA polypeniicy cl onal

anti bodi es recogni zing the OLFM4 pol ypepti de/fragnents thereof, or peptide

fragnents hh@ﬁmfobj&ﬁnh@jf;ﬂet@ﬁ iRenGeNRIAsad aflaf fol AR MRS fefpcdetiReticssr t he
pol ypept i des .or i

peptj.de fragments, e.qg. i nizing rapbjts with purified
ipp g R e A R SR e R R A
fragnents can be used. For exanple, an anti body capable of binding to the
denkt ur ed prapt & meiboduspecit far po OEdMhpdlyperttidboatyferiy asmamtibedysé thetppesdet ect
OLFMA pol ypept j dejfragnments thereof in a Western Blot. An exanple for a
met hod to neasure a farker is an ELISA. This type of protein quantitation
is based on an anti body capable of capturing a specific antigen, and a
second ant i Body labglsdisnibesty kiadiag to d-FMbcapiped be dhasitibgdn of peemplabelepd an-
preparation angydisifin@ff ihbagiiRzly Aafatdre assays nentioned herein-before
are described in Harlow, E. and Lane, D. Antibodies: A Laboratory Mnual,
(1988), Cold, 30 S%)riﬁg rbar Laboratory Press. In a further object
the present 9 nARTIEOIT BFEQiTRE & lalgﬂ?ﬂ&?%?aé’r the detection of pancreatic f3
-cells in a tissue sanple conprising: a) providing a pancreatic tissue
sanil e of am ai prdfovicd ahbodrment nte- dpacthin aanbedyl for tOOLEFM4 polypeptide binds the
2011/0 963 -4- b) detecting OLFM4 positive cells in the
ti ssue%g%%g@]\@%g)%é\ﬁg%éi n the OLFM4 positive cells are 0 -cells. I n
a preferred enbodinment, the OLFM4 positive cells are detected by an
anti body spdeimgthodsf the prasentipesioawry baisethiq BOaYoLEE Wediapeeetherapy re-
I nvent ispnsc 3 peridied ildrdodig dibboteletheaby 69 ntfas@ inmgCiait Srel Hf @LFMEISMySpiRt & Of
a humar%. i NVi dv'idu |. or a. n%)n-gelrfu n.aglorrgl calg k%;a .usted for assessi ng. Lhte
of fect USRI 0T dhens BRIy RETIRDY AR DloRE SHRYSH-Tagr s e e R alesicehe
panty ed&.FMémpotyppapideein dtissuagarnple idehetapseot thefapg comppednd thicoo®LENE poly-
treat . Of Il .di t ion of 0 -cells of
t he p?gjgétrﬁ)e lfi%igﬁmegﬁgfggﬁﬁbog%es%g& P ggégggrg%%q&%g{aﬁgrgﬁh%%&) onmpound has an
effect on the physiol ogy/ histology of the pan- 10 creas i.e. whether the
conpound camafElhar obicsofe Pepertieveatippeglafenio 4 pproglonadiprifwdy glirgefed frehuman

pancr egsLEN4 oBRbpRlc. model for type 11 di abetes. In a further object,
the present invention provides a kit for the detection of 0 -cells in a
pancreas tissue sanple conprising: a) an anti body specific for

an OLFMA pol ypeptide, preferably an antibody of the pre-15sent invention,
b) a | abel ed anti body binding the anti body of a) or a | abel ed anti body
specific for a OLFM4 pol ypepti de and c) reagents for performng an

i mrunohi st ochem stry assay. Synonyns for the pol ypeptide A factonedin 4
(OLFM4) are hGC-1 and GM12. 20The term "pol ypepti de" as used herein,
refers to a polyner of amno acids, and not to a specific |ength. Thus,
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The term "conpound” is used herein in the context of a "test conmpound"” or a
"drug candi date conpound” described in connection with the assays of the
present iwoent/wm79As such, these 25 conmpounds conpri sePOTFRR010/06T963

i norgani ¢ conmpounds, derived synthetically or fromnatural sources. The
conpounds i nclude inorgani c or organi c-3eonpounds such as pol ynucl eoti des,

| i pi ds or hornone anal ogs that are characterized by relatively | ow
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The term "ant | structures
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5" Ant i Hothy (PRRYEGE301 16,0 OBFME 241 pdDSMMGE3 @l HUIGLANGY M (BISM otig(3014),
f ' i he ant bi ndi
D et R A B COBO Tl IR a DS ACRRA) i aboct os 0

single-chain anti body nol ecul es, and nultispecific anti bodies formed from
anti body f MBgnirher prsfmpd smbogamisthyraatibedyyls aeligeripaatibodyenmprang 3 Ve |
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Gommi n i, gt 3@2%“%“&8?@%%@@%@@@@@%@&%%ﬂ?é?ﬁft%%ﬁéﬁﬁfnohﬁt«y L

domai n 281 nd¥S ACCENG)20Linadve R 4b@SNg AOCR0 149, @EEdMb2Aa8t PBMhAICORO0T 5) andvH
domai n C A en binding site and thereby provi ding the
propert(é/ﬁsl\%41 h W%Cé%t gocl onal anti body" or "nonocl onal anti body
conposi tion” as used herein refer to a 1Breparatl on of antibody nol ecul es of

a single ahtadudedrereforpbembediments Sirmatibedyris nepdured by thmbytsisgye acBiliseset o
an gNt ilQedy foMMhé Sgrgtq) teoﬁﬁtttnt%bbe @mmnz/sl (ISSM hatt@kotmpgoLPM4ory46f {osvene
source Of Speci an a_constan on deriv rom
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t echni qDes1 ACT3085) eﬁldaDtILFModVBS(IIS)VIpﬁ[CGELOl@)a murine variable region and a
human constant region are preferred. Oher preferred fornms of "chineric

antibodi es M&H&&%?%%t%&m@an&?ﬁ C?%ﬁl%%{eﬁg Rt“ﬁtgy# PRUABY o i B%?ctaké‘an\(()%lésc@re Oeif he
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anti bodies are also referred | ass-switch

ant i bodFRddAEmegs terghar Rﬁ@tl@ﬁa&@e@ﬂ therspin®e BBeT Phogsreed &8Pt PYiPAY DNA
segnentos defe@d the pb YRz ob Ebptﬂie\iﬁrghﬁhtsee GEBy PNEuRMBGlg B&%leegfmpur&ieerpi@dl ng

ant | DoATS 48RP EBRVEn (BRI AR ks oD RAME DY BB et FLt ey B b For

t echni guasplar & awibodk nawibld of Hitin@td the Semntered prdvbins,issonas Spdlycloed] aatibody,

Pr oge U 38
and’s, 500 25 43 demE oL PV (i debi ot BRRRE it PATBLERBIA RN cRulE gl

i ncl udencihad tooukasyrchnviang? vaen ELER)- eThsth tpeeiPretain quegiitetien iehasekan fn @ml-

hurman %%Ei{széﬁa'Bfe dfTEZ?ﬂﬁ gb aRPLdific SRMMRNGRS: sekbﬁmm?bgdﬁetﬂabechf%eeﬁsg the cap-

mell-kno |n of the art (van and van de W

J.G, nn  Nisibods B atepa@tltlzeetysesgenebﬁw PRAhER 2D Bt?&tl‘é%edﬁtfﬁel%t SO

be pr Ofﬂ)ldfbeélaltertie‘sér&ftﬂgﬁmaﬁloar[lE[T&i(SLzﬁ%, D. Antibedigs: tAhBiboratercRiaain (19890 Cold
§9Hto c é rg §%3a full repertoire or a se- lection of human

an %@o PEEE '?ﬁéd BSetée™5f endogenous i mmunogl obul i n production. Transfer

of the human germ i ne i munogl obulin gene array in such germline nutant

mce will degdirthd obst thhereseduention puivides mtécut fo thiti detectipo nf partciagtin

chal | enge..(SgeE, tls%ugsamp]l@b% Msihs A, et al., Proc. WO

2011/ 0 179PCT/ EP2010/°06796 6 Nat|. Acad. Sci. USA 90 (1993) 2551 2555;

Jakobovits, A, , Nature 362 (1993)_ 255-258; Bruggenmann, et a

Year | munol .® 7p{01vg§@ga33ncmtlc e mRIR @ fddndyiduahorg mg- lt}gnaﬁtadelaeled in

phage display libraries (Hoogenboom H R, and Wnter, G, J. M. Bio

227 (1992) 381-388; Marks, J.D., et al., J. Mol. Biol. 222 (1991) 581-597).

The techniques of Cole et al. and Boerner 5 et al. are also available for

t he preparation of human nonocl onal antibodies (Cole et al., Monocl onal

Ant i bodi es and Cancer Therapy, Alan R Liss, p. 77 (1985); and Boerner, P.

et al., J. Inmmunol. 147 (1991) 86-95). As already nentioned for chineric

and hunanlzed antlbodles accordlng to the |nvent|on the ternt hunan
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20 mai ns have the sane general structure and each domain conprises four
framewor k (FR) regi ons whose sequences are w dely conserved, connected by

t hree "hywervaricatibe regi ons” (or conpl enentary det er m RCAEPR@YI06T963 CDRS) .
The framework regi ons adopt a | 3-sheet conformation and the CDRs nmay form

| oops connecting the |3-sheet structurel- The CDRs in each chain are held in
their three-dinensional structure by the framework regi ons and form

t oget her wit r ite.

The anti bo dyhbs) Egtgmﬁm4 gﬁﬁi&vg%eﬁs %ﬁi&ﬂé Qar%@g ?g{/kx%%i‘enij h’é%tpﬂviﬁ

i mportant role positivrecdls gCS%EC|f|C|ty/affinity of the antibodies
according to the invention and therefore provide a further object of the

i nvention. 1{h réf@ﬂ’réﬂ crARSdigeR; hiemp‘m PBSitiy OB IRfar@dctéditd BPSlY antdaD spe st
her ei n ra&g |d resi dues of an anti body which are
r espondPHPEF

m no
pp f?@@ﬁnﬁil Gyt henresit fyshHon: ndi ng por- 30 tion of an
ant i body conprises am no acid residues fromthe "conpl enentary determ ning
re- gions' Ttbtbmdfmasf‘or thel%teaammof([ﬁ —odlls"ir Rtissiegampl @rachuntepsievidaidualdre domai n

regi 0”%08%? { gyi{%&{ i’o?'ra 5’41 {h%%ﬂ%gi] rf?iﬂe%%?ab@t%? DRk a%g%ndcgé Efﬁ’--

Ther ef or e, eavy
conpri s)éog‘yflnﬁpmgypﬁtl@ MaBeRN Egr cmpdlo daiing tieRicyelgpRent chmzcon(DDmd for

and FR4,c g6t %E Yr diBERS, ol rﬁ&ﬁod‘ﬁ)@‘{ﬁfe ddf'é%'tlﬂn bepl B&lsrcﬁghéﬁ%}le%'t ffention can

contributes nmost 35 to antigen binding and defi hes

pr oper tFésed femse&whﬁhet@aucenaoaidehad@péﬁ%m a&%ﬁl%l%bdhtswlctgﬁ’é)félteali’@ar d
defigi tordB i. @fwlfematth@torﬂiiound&m HeBae Sodt 0PI oS oftypemuabttegoc e pap- WO
2011/ 064179PCT/.EP 013“%5 §P IJ terest 5th ed., Public Health Service,

Nat i on&f<3p f¢ Frimebaiogel PR GiPE ! dighSifhesda, MD (1991) and/or those resi dues
froma "hypervariable | oop". Monocl onal anti bodi es nay be prepared

usi ng hybr ildemethee bhpds Ihmcd@namvtmmrd'aécsrai biethrithe daedtion ofrft-ddlls st @i n,
Nature;%ﬁgeéﬂﬁm&éﬁﬁﬁﬂe dﬁ? /bri doma nethod, a nouse, hanster, or 5 other
appropri ate host aninaf pically inmunized with an i nmmuni zi ng agent to
elicit |ynphocytes that produce or are capable of produci ng anti bqadi es that
will specificd ) apiibrfvtpeeife i RLE Migpalyeantide, preferaipy apgntihedy @b HF Rig1 |
know prot ocol s segaavdneibn,f usi ng | ynphocytes and imortalized cell |ines can
be applied for the purpose of generating a nonoclonal antibody of the

present inve S 7 yre 26 5052
Gt ter et al Dsgnatiied E8fooftaging e ol §F oo ap gl ofitot] So@i; RS
cited supra; KefHdiM4 pMynemtidersal Anti bodi es, cited supra). Nbreover t he
ordinarily skilled worker will appreciate that there are nmany variations of

such methods whirGly.ads 6 ﬁ@?folrﬂm%%ntﬁﬁrfumohls@éﬁérﬁﬁtr Yissayhe immortal cell line

(e.g., a nyelom cell Iine |s derived fromthe Sane” mammal i an speci es as
t he Iynphocytes Fo exa nmuri ne hybri domas Cg y fusi ng

| ynphocyt es WRBHIES iiez@tf] 5 %ﬁi\@féﬁ?@ ‘fé%ggéh’ Bn of the
present invention mnth an |nnortalized nouse cell line. Preferred i mortal

cel20 | i nes dthe terauy®lypeplidotens wedd hdréingefdrhiat a polgmsenirhiny ecitle and nbtitoe
nediuni n i i i ).

é@m 1é§JDerﬂét ;IHIYSD g\a@ﬂite? 0 %Pp%)qur(]igg E%(%‘O%H?ﬁg %&%%‘% ﬁg&e&%ﬁgﬂ?ﬁ-@e&rp
accordum@pmquﬂbaﬁd@¢n techni ques, e.g., the P3-NS1/1-Ag4-1, P3-x63-Ag8. 653
or 20 5p2/0-Agl4 nyelonma |ines. These nyelonma |ines are available from

ATCC. Typi aallim HETRERP K1key ARUAS W@eé&l'ﬂ@(t oeh |"§sta€o%1§o'dﬁ§’d01t £" Y3 Endi-

spl enocytes usin yet hyl ene gl ycal doma cells resulting
fromt iﬁ%’ ef‘i?éIiPSHn‘g @eserﬁlafﬁ 18 £ppiacEgn M@thﬁée Fﬁ&?ymf&haﬁ{esemnwnﬁpmés ﬂwﬁu@@tﬁ and

unpzpdycipsehds orsgdhe nptghitotr clﬁt)ﬂgSnle mhmdd@ pieanod: yymﬁetdiaﬂy alrt s msev@an!
days becausegil (potlt ansf E? b E % il d
monocl SR Bé‘a‘yo‘é’t B mP‘i?\?'Ei‘it r8iiga C 00&&088? d By 58 YBENEN Siet Hipids
hybr i demrhooudncuaralaspbatrat ahdrgcttozedant rdtichslowhab lcbilad weeghgs. Othei ngpaly-

st andar, i i

and cotpuEanie RAEKm bl RENGE RIS CoRbNHE Fnk B o R SR DB R
enbodi raftareerspslyncet mrmr@%cfrdnén@wi%@ FheubAPq am@emvmsmtqhiﬁ@dytlbodles
desyy i RRAntiRId®icBnjugate§.Ovi ded. Such nucleic acid may encode an am no acid
se- 30 quence conprising the VL and/or an am no acid sequence conpri sing
the VH of the antibody (e.g., the light and/or heavy chains of the
antibody). In a further enbodinent, one or nore vec- tors (e.g., expression
vectors) conprising such nucleic acid are provided. In a further enbodi -
ment, a host cell conprising such nucleic acid is provided. In one such
enbodi ment, a host cell conprises (e.g., has been transforned with): (1) a
vector conprising a nucleic acid that encodes 35 an ami no acid sequence
conpr|5|ng the VL of the antibody and an anino aC|d sequence conpris- i ng
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WO 2011/ 064179PCT/ EP2010/ 067963 -8- aci d sequence conprising the VL of the
anti body and a second vector conprising a nucleic acid that encodes an

am no aciwogeguemre conpri sing the VH of the anti body. PoT@EPROIEMHES MENL
the host cell is eukaryotic, e.g. a Chinese Hanster Ovary (CHO cell or

| ynphoid cell (e.g., YO NSO Sp20 celt). In one enbodiment, a method of
meki ng an anti-TMEM27 antibody is provided, 5 wherein the method conprises

cul turing &Aqsk, cgl boﬁg"gﬁdo%d ASke§ tlI‘e;‘Ser‘f WG B oteélﬁ%% Qtrﬁﬁtlﬁlie%“ﬁéh?ﬁg% 1&95

provi ded above, under c ns sul e for expressi n
and optiobheihg Imnf@dé@/whpbgamlhedlah tidbadipofly @wgmhetShBlset argdpily penordiog to th@lln-

cul tur &g NPeferably a E&ﬁaﬁ%‘b@@;ﬂtchﬁﬁ&wﬂbgfl‘%%fr ﬁﬁ‘fhe@%&ﬁ&fégﬂy Qﬁglﬁ&?edd

pr esent i nventl on, nucleic acid encodi ng an. ant descri b
above, andbedygisdenginshe charaerissy DR ees) O R HingS E1e/BYAS08 SHiel sk her 10
cloning and/or expression in a host cell. Such nucleic acid may be readily
i solsat ed aﬁAn&B@eﬂ@g&denﬂ& cm)gnlﬁqum)trmmﬂ@ﬂ a fulloleggitira@sgbdds, gre,ferb)MyllBet Agriable

| | eot ] b f

encodr 5" Eb by akt! e ik ABERk SR ol Bofeest by ke tROE

cells berdecdlajmdmg, mngleacpalemtlbm}omo@nulﬁbanhyl-mqumctfg angibo dics fqrn@tiLfdJen an-

pr Okar XfBBh§ ﬁgglgl ac{grf@fahﬁbc%ﬁés' ate, 468 b dd hr‘?H% V\ﬂ Ffﬁ RIaTat & dgogbses
r oduc acteri a I n partlcu ar ycosylatlon an

ef f ect éI) SIIQri’érf?@nlnaa@hm %ﬁ@b@l@d agIgentE ePRPLS] élﬁgI@fC%éWt POBRRptideaweng shand

pol Mperzhmd@ténst[bsw@t\qq ldBmame BameEly g>em lerI% toRRt@mle N%%the5w@tﬂ% VB Gomain/ 8Pef 99,

d | | | Bi Vol . 248
OBk Y, 36 8 i R L "ﬁrIY&S‘\}élga o spsaPIc fgeouniBa ™ dotBii g

expr esdummiondl aanpebbidying rsagamhthsrabn pEowctmg Ithe)proﬁért}er expression, the

anti body may be isolated fromthe bacterial cell paste in a sol ubI e 20
fraction a GRPL 4§ b t an es
from hybri Iﬁn& ce ﬁgé%bIcI) Egﬁlﬁg”og%nggl glr?g?CIOMII agag&ys&éﬁ%&agogw gégg(gégrgggn
ski | | edefento thprepgretiorrefrangikadipme leculgeofesiaglc@niing etidgempesitios t he vari abl e
heavy and |ight chain domains (VH and VL) can be anplified from hybri doma

cel {5 usi nOhR@MMRIhAHE I CARLEIY QRN RNan(4REBd d b prisTiRUN O4H MRtk oS PE Chihdl-C
pri mer s Met hods Mol Med. 25 2Q04; 94:447-58 The nucl ei c aci eemﬁg'a&.g%t he
a

h
vari ablE FERMy TRRHOTS tHTCeH P RO 4 ea@‘vﬁpélﬁ’ﬁn\ﬂ?)a CEHARHEROB
sui t abldéffaremitsourck of sgecpssesssiblby ptepaded by reinitinanBDNA tadasiquesp Chonerdf aritived-

f s e '
104 S om0 g RSB 5 RO SSRL 0 PR P g
30Fi g. famd fosmeof |"dnm@flc @;@Mﬂlqﬁoleywppasd@ bntherbsenamvpntasnare $hosglie svhisgh
ELI A YRl Achstdie ritid I%%e@%JdlfngMhan%dlﬁ&HQh% Mt orléﬂaaamtlb to genlerFa)lice

2011/ 064179PCT/ EP2010/ 067963 - 9- q}g, A | mmunopr. eci pitation (
wi t h 16hpronertiss acrding fpihednyeating especiHbhdremdIto SAeibisRe oidimtc reggptor

Fig. Z@CRmamgr @@b}plchaﬁdrmnar(tibehlew ard) ak0 fREIRA B @ST%SS-@WHIEI%‘EI agibodick he

I t 5Fi I Itat I th 10
nurmn. STASRAS et Sk i e o RS snd a PP E G roEron Ompfogt DNA Yeg
2D | muamepereod jpi tiativaoglpbid)n vwriafble]:[(égimusrmm PNe's pnsamndnesdiag imoundglobulin

er réﬁc a%gﬂgtatﬁ Nk 1889%\{[%5%%& g% %h%?f?ﬁ%ﬂt@%?l%g %tﬁx%rkfe ongelﬁ%appeI %@Bﬁtahpe

sSsha Sa uman S se romt groups:
cont r olm\lAlaﬁéxﬁnfetiamé@monge@nms arc(WGrnowmpathe et SPaie ésMOllfdﬂO@r adcect @l- GT)

| mpai r gy agkl RGadISUE QA $1 | 108ah 65 -6 45C 0%epal Gl NRNS 204 b FeGuntt 4,890 244TYpe 1
di abetes patients (T1iD) and Type 2 di abétes patients (12D) by ELI'SA using

the anti bo pair, OLFM4 2/1 gnd OLFEN4 2/ 28,
pol ypept i dgﬁﬁﬁ et} M%%%P@Z" 8% u%ﬁﬂI@ﬁelg dBJllétE‘E‘gedstBIUé“é‘tE%da @) &F%)ﬁ‘?‘flﬂ%Vaﬂ'
gr oups abldeald fyhsmantégdrs, ddrivpdifrond hEﬁﬁhlg@gnCﬁmcmﬁur(dgHB)llmlsa@wanbm Hadmwaose

ToI an I t erance
ﬁ%dlg{@re WGII kdlorr%%gpgge Stgtt%loIgn (% &‘m n%II ‘Iép’pe 2" ab e§1 IIEI i gn]frs
( T2 D) tQplELC@m uBiahg5 t(R@0 lar&GSbiidy Hainan @orhediey o4 alsel boLEMiuced 1ig transgenic
Fig. 4%n1d1ﬂﬁgé‘%hh§ée9@ﬁh% %é&ip\ébl@' I@n ﬁrﬁﬂuﬁkﬂ%n%f Hdﬂﬁéln%h%ﬁl‘l‘?ep%%ﬁé’ obgishg

t he nono- nal antih
pancr edgqtieniodjhgman §t1"aIP0rﬁIé‘?f lwtlﬁqqahfsﬁ@cqfcﬁﬂépg%ﬁw H@a&ynm@m predustion Frmsfer

green, ofkmcRgRn gdr@dineDARhindgldbe)in ghxasmpdyen sWomoeenad makint nlictRil QsllﬁMh
ant gjoq#l'es f the resent .i nventi on 25Th {ol I OWI ng fljvke bm) se hé/ li {J
cel 1] Oﬁv%@aa T3P ABUbashic UPQRen i de!lgps (e ©-g- Jakobovits, A, ctal,, Proc.



human OLFMA have been deposited with the DSMZ - (Deutsche Samr ung von

M kr oor gani snen und Zel |l kulturen GrH ) on Cctober 7, 2009 in the nane of
F. Hof f mewio-2bai/deerrhe Ltd. and received the bel ow | i st edpdEmpsd/onisber s:
OLMF4-1/ 23 = DSM ACC3010 300LMF4-1/46 = DSM ACC3011 OLMF4-2/3 = DSM ACC3012
WO 2011/ 064179PCT/ EP2010/ 067963 -10- Q6vF4-2/1 = DSM ACC3013 OLMF4-2/14 =
DSM ACC3014 OLMF4-2/28 = DSM ACC3015 5Cenerati on of nmouse nonocl onal

anti bog| t e S ' ' :
cequenat b RS bS st BE ol SO D, o Nsp P63 TLAR B35 Dse:

pr oduc ﬂrgggm@@] Mt ab,an:a@dumgmol g (¢PWr33pH)) odpman antlbodles can also be produced

GSGGSV : ¢
LSWRE%Q&% \KSLL?NLTV! ERE; LT KDT| SYTELDE&EQE\FI t&\w §%ﬁﬁ§2 27 (1992) 381-388;
KESFGaEKYEd £6 et RWE\PERL E7L DIRNYO AT RERD! \W&E kerrpEespdpole et al. and Boerner

DQW?WHEPB@DMM%ISKB WSMMORGET IAMEAINCRR( Ao dies (Cole et al., Mono-

E%Yl\]}r/é%km RLY%I]E%{!NE{ wvm%&@md Boerner, P, et al., J. Im-

15YST%MWW$MDWWMM@WWVAIMWRZ% antibodies accord-

R e S A s e

pr oducevﬁn¢h1arerr§@<bﬁe<té1 the copgaip region o gemqir%tettbﬁgpromﬁm aczc‘@tfqh@gléo ge igugntion, 13
and; 28 ckpecld ﬂE@gﬁ]Yd @cﬂC‘}'é{%ﬂfdn{ 6r BR BIRGEELe 2%y GRGsGhink P L.k NctanyObime
of 20[ LI Eval I on Ofb‘qtr (gnunegrqr) sp % ? he anl Is by ELI SA on the
r ecombiM4AoTR! afis {epfradeylo k 4&“&&7 24 at day 56 (Slug

r econbi nant C]_FM4 in PBS iv) of 2 sel ected ani rral S and fusion of the spleen
cel I s wi t h TRAlterae!dp#toRe"diayladédsatngrpo Iy btid dderernsinae eapable alsspeeific basdind tmzimg

eval uatj, O(ﬁre%%rpa&lg e&%ogkp%@ﬁg@togg dte e%%gﬂgt ﬁ@{{'ﬁile r%ée:%alo}ﬁ §<§i‘ve§’a‘rfgg gtloubm ty

verlflca ree palrs presen
ELI SA: lngwfamlﬁgﬂesmubh detmoo dcoly, sugé\bsmle Gll_almmqﬁmommmumb@lﬁu@t unceztaln

OLFMA- 2ibo @i, 2628 W QLR BhEMATRIRR nE Mt @b L SrdBhQLiidhics, and or specific

charge characteristics. An epitope is a region of an antigen that is bound by an antibody.

The “variable domain” (variable domain of a light chain (V1), variable domain of a heavy
chain (Vy)) as used herein denotes each of the pair of light and heavy chain domains which are
involved directly in binding the antibody to the antigen. The variable light and heavy chain do-

20 mains have the same general structure and each domain comprises four framework (FR) regions
whose sequences are widely conserved, connected by three “hypervariable regions” (or comple-
mentary determining regions, CDRs). The framework regions adopt a 3-sheet conformation and
the CDRs may form loops connecting the B-sheet structure. The CDRs in each chain are held in
their three-dimensional structure by the framework regions and form together with the CDRs

25 from the other chain the antigen binding site. The antibody’s heavy and light chain CDR3 re-
gions play a particularly important role in the binding specificity/affinity of the antibodies ac-

cording to the invention and therefore provide a further object of the invention.

The term “antigen-binding portion of an antibody” when used herein refer to the amino

acid residues of an antibody which are responsible for antigen-binding. The antigen-binding por-

30 tion of an antibody comprises amino acid residues from the “complementary determining re-
gions” or “CDRs”. “Framework” or “FR” regions are those variable domain regions other than

the hypervariable region residues as herein defined. Therefore, the light and heavy chain variable
domains of an antibody comprise from N- to C-terminus the domains FR1, CDR1, FR2, CDR2,
FR3, CDR3, and FR4. Especially, CDR3 of the heavy chain is the region which contributes most

35 to antigen binding and defines the antibody’s properties. CDR and FR regions are determined
according to the standard definition of Kabat et al., Sequences of Proteins of Immunological In-
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Any of the many well known protocols used for fusing lymphocytes and immortalized cell

lines can be applied for the purpose of generating a monoclonal antibody of the present invention

10 (see, e.g., G. Galfre et al. (1977) Nature 266:55052; Gefter et al. Somatic Cell Genet., cited supra;
Lerner, Yale J. Biol. Med., cited supra; Kenneth, Monoclonal Antibodies, cited supra). Moreover,

the ordinarily skilled worker will appreciate that there are many variations of such methods
which also would be useful. Typically, the immortal cell line (e.g., a myeloma cell line) is de-
rived from the same mammalian species as the lymphocytes. For example, murine hybridomas

15 can be made by fusing lymphocytes from a mouse immunized with an immunogenic preparation
of the present invention with an immortalized mouse cell line. Preferred immortal cell lines are
mouse myeloma cell lines that are sensitive to culture medium containing hypoxanthine, aminop-
terin and thymidine (“HAT medium”). Any of a number of myeloma cell lines can be used as a
fusion partner according to standard techniques, e.g., the P3-NS1/1-Ag4-1, P3-x63-Ag8.653 or

20 Sp2/0-Agl4 myeloma lines. These myeloma lines are available from ATCC. Typically, HAT-
sensitive mouse myeloma cells are fused to mouse splenocytes using polyethylene glycol
(“PEG”). Hybridoma cells resulting from the fusion are then selected using HAT medium, which

kills unfused and unproductively fused myeloma cells (unfused splenocytes die after several
days because they are not transformed). Hybridoma cells producing a monoclonal antibody of

25 the invention are detected by screening the hybridoma culture supernatants for antibodies that

bind, e.g., using a standard ELISA assay.

Antibodies may be produced using recombinant methods and compositions, e.g., as de-
scribed in U.S. Patent No. 4,816,567. In one embodiment, isolated nucleic acid encoding an anti-
OLFM4 antibody described herein is provided. Such nucleic acid may encode an amino acid se-

30 quence comprising the Vi and/or an amino acid sequence comprising the Vi of the antibody
(c.g., the light and/or heavy chains of the antibody). In a further embodiment, one or more vec-
tors (e.g., expression vectors) comprising such nucleic acid are provided. In a further embodi-
ment, a host cell comprising such nucleic acid is provided. In one such embodiment, a host cell
comprises (¢.g., has been transformed with): (1) a vector comprising a nucleic acid that encodes

35 an amino acid sequence comprising the Vi, of the antibody and an amino acid sequence compris-

ing the Vy of the antibody, or (2) a first vector comprising a nucleic acid that encodes an amino



human pl asma No Positive and negative control Sanple MMM 1 2 3 456 7
98 10 MM 11 12 MM MW Mol ecul ar wei ght marker; the controls were the
sanme as iwWORhe/del17$A assays. 15Anti bodies: Fig. 2A: OLFRH/EP2@006P6Y. 2 B:
OLFM4 - 2/3 Fig. 2 C OLFM4 - 2/28 Fig. 2 DD OLFM4 - 2/14 20The results of
the IP assays are given in Fig. 2 A - 8-

acid sequence comprising the Vi of the antibody and a second vector comprising a nucleic acid
that encodes an amino acid sequence comprising the Vy of the antibody. In one embodiment, the
host cell is eukaryotic, e.g. a Chinese Hamster Ovary (CHO) cell or lymphoid cell (e.g., YO, NSO,
Sp20 cell). In one embodiment, a method of making an anti-TMEMZ27 antibody is provided,
5 wherein the method comprises culturing a host cell comprising a nucleic acid encoding the anti-
body, as provided above, under conditions suitable for expression of the antibody, and optionally

recovering the antibody from the host cell (or host cell culture medium).

For recombinant production of an antibody of the present invention, nucleic acid encoding

an antibody, ¢.g., as described above, is isolated and inserted into one or more vectors for further

10  cloning and/or expression in a host cell. Such nucleic acid may be readily isolated and sequenced
using conventional procedures (e.g., by using oligonucleotide probes that are capable of binding

specifically to genes encoding the heavy and light chains of the antibody).

Suitable host cells for cloning or expression of antibody-encoding vectors include prokary-
otic or eukaryotic cells described herein. For example, antibodies may be produced in bacteria,
15 in particular when glycosylation and Fc effector function are not needed. For expression of anti-
body fragments and polypeptides in bacteria, see, ¢.g., U.S. Patent Nos. 5,648,237, 5,789,199,
and 5,840,523. (Sece also Charlton, Methods in Molecular Biology, Vol. 248 (B.K.C. Lo, ed.,
Humana Press, Totowa, NJ, 2003), pp. 245-254, describing expression of antibody fragments in
E. coli.). After expression, the antibody may be isolated from the bacterial cell paste in a soluble
20 fraction and can be further purified.

Methods to clone antibody genes from hybridoma cells producing monoclonal antibodies
are know to a person skilled in the art. For example, the genetic information for the variable
heavy and light chain domains (Vi and Vi) can be amplified from hybridoma cells using poly-
merase chain reaction (PCR) with immunoglobulin-specific primers (Methods Mol Med.

25  2004:;94:447-58). The nucleic acid encoding the variable heavy and light chain domains (Vi and

V1) can then be cloned in a suitable vector for expression in host cells.
Short description of the figures:

Fig. 1A: Detection of OLFM4 polypeptide in 10 human plasma samples by ELISA using
the antibody pair OLFM4 — 1/23 and OLFM4 - 2/3,

30 Fig. 1B: Detection of OLFM4 polypeptide in 10 human plasma samples by ELISA using
the antibody pair OLFM4 — 2/1 and OLFM4 — 2/28,

Fig. 1C: Detection of OLFM4 polypeptide in 10 human plasma samples by ELISA using
the antibody pair OLFM4 — 2/28 and OLFM4 — 2/14,
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Fig. 4B and C: Human pancreatic islets stained with monoclonal antibody hOLFM4 1/46
(OLFM4: green, glucagon: red, DAPI: blue).

Examples

Monoclonal anti human OLFM4 antibodies of the present invention

25 The following five mouse hybridoma cell lines producing monoclonal antibodies against
human OLFM4 have been deposited with the DSMZ — (Deutsche Sammlung von Mikroorgan-
ismen und Zellkulturen GmbH ) on October 7, 2009 in the name of F. Hoffmann-La Roche Ltd.

and received the below listed deposit numbers:

OLMF4-1/23 =DSM ACC3010
30 OLMF4-1/46 =DSM ACC3011
OLMF4-2/3 =DSM ACC3012



Mal e Mal e BM (Body Mass | ndex) 25-30 27-30 Diesase duration (years) 5-25 3
-6 HbAl ¢ (% 7.0-9.0 7.0-9.0 Antidiabetic Therapy Insulin D et or

Met f or m rwor208We4179 Aver age ant hroponetric and | aborarmprg010/067963
characteristics of subjects with type 1 (Ti -DVM, 10 type 2 di abetes
(T2-DM, inpaired glucose tolerance (I-8P, inpaired fasting glucose (IFG,

| npai red glucose tolerance (IGlN and IFG+ IGI' Controls IFGIGI IFG + | GT

T2DM TADM Numbefi i 9,110 Spds APesof6- 7+11
OLMF4-2/14 =DSM ACC3014
OLMF4-2/28 =DSM ACC3015

5 Generation of mouse monoclonal antibodies against human OLFM4 (mouse OLFM4
mADbs)

The amino acid sequence of the recombinant human OLFM4 fusion polypeptide used
for producing monoclonal antibodies is given below:
GSGGSVSQLFSNFTGSVDDRGTCQCSVSLPDTTFPVDRVERLEFTAHVLSQKFEKE

10 LSKVREYVQLISVYEKKLLNLTVRIDIMEKDTISYTELDFELIKVEVKEMEKLVIQL
KESFGGSSEIVDQLEVEIRNMTLLVEKLETLDKNNVLAIRREIVALKTKLKECEASK
DQONTPVVHPPPTPGSCGHGGVVNISKPSVVQLNWRGFSYLYGAWGRDYSPQHPN
KGLYVAPLNTDGRLLEYYRLYNTLDDLLLYINARELRTYGQGSGTAVYNNNMYV
NMYNTGNIARVNLTTNTIAVTQTLPNAAYNNRFSYAVAWQDIDFAVDENGLWVI

15 YSTEASTGNMVISKLNDTTLQVLNTWYTKQYKPSASNAFMVCGVLYATRTMNTR
TEEIFYYDTNTGKEGKLDIVMHKMQEKVQSINYNPFDQLYVYNDGYLL-
NYDLSVLQKPQHHHHHH (Seq. Id. No. 2)

Mice immunized with Spg/injection with recombinant OLFM4, produced in insect cells,
coupled to a His tag. Immunizations on day 0, 13 and 28 in ImmunEasy adjuvant (ALHY-
20 DROGEL 2% + CPG-ODN) ip in a volume of 20pul. Evaluation of the immune response of the
animals by ELISA on the recombinant OLFM4 with bleedings from day 41.Superboost at day 56
(5ng recombinant OLFM4 in PBS 1v) of 2 selected animals and fusion of the spleen cells with
PAl-cells 2 days later. Hybridoma screening as well as cloning evaluation performed by ELISA

on the recombinant OLFM4.

25 ELISA specificity verification

Three pairs of mAbs of the present invention were used in ELISA:

coating-mAb detection-mAb
1 OLFM4-1/23 OLFM4-2/3-Biotin
2 OLFM4-2/1 OLFM4-2/28-Biotin
3 OLFM4-2/28 OLFM4-2/14-Biotin
ELISA-results of 10 control human plasmas
30 The results of the assays are given in Fig. 1A — Fig. 1 C:

Hul-Hu 10: control human sera (blood donor human plasma)



49. +2 50+1 50+.1 50+1 46+2 BM 24.10.4 29.50.7 30.2+0.5 29.9+0.8 30.10,5
25.6+40.4 Duration of D abe- tes NA NA NA NA 3.9 18:0 HbAl e <7 6-0.1
5. 9+0. 2 5vOQR11768092 7.40.5 Fasting glucose 5.10.1 6. 60PLT/EP2010/067963

-11-
Positive control (OLFM4) :  INS-1 hOLFM4 WT F11
Negative control (med): Medium
The use of three different ELISA assays to test 10 human plasma samples gave very simi-

lar results. This verified the assay specificity. These samples were further used to qualitatively
5 wverify these ELISA results by immunoprecipitation (IP).

Qualitative validation of ELISAs by IP (immune precipitation (IP) - final selection of
mADb pairs: Blood donor human plasma and INS-1 hOLFM4 WT F11 / medium)

Immunoprecipitation (IP) with the human plasma samples used in the previous ELISA to
evaluate whether similar results are obtained by different techniques (see Fig. 2 A — D).There is
10 a complete match between the ELISA and the IP results. This is very important because it is a

qualitative validation of the results using two different techniques.

The following samples and antibodies were used in the IP experiments:

Samples:
Lane 1 |2]3]4]5]6]7]8]09]10]11 12 | 13]14] 15
Positive
human plasma No and
negative
control

Sample MWM| 1 | 2 |3 |4 |5 |6 |7 ]9 8|10 MWM| 11 | 12 | MWM

MWM: Molecular weight marker; the controls were the same as in the ELISA assays.
15 Antibodies:

Fig. 2A: OLFM4 -2/1

Fig. 2 B: OLFM4 -2/3

Fig. 2 C: OLFM4 —-2/28

Fig. 2 D: OLFM4 —-2/14
20 The results of the IP assays are given in Fig. 2 A — D:

Positive samples in ELISA (#1-5 and #7-10) were also positive in IP. The negative sample
in ELISA (#6) was also negative in IP. INS-1 OLFM4 supernatant and medium were used as
positive and negative controls, respectively. This is a qualitative confirmation of the ELISA re-
sults by IP.



5 6+0.1 6.70,1 9.80.6 8 20.6 Post |oad glucose <7.8 6.4+0.5 9.20.3 10.2+0.3
| NA NA Cho les- terol 4.7+0.3 6.3+0.4 5,6+0.3 5.3+0,3 5,3*0.4 4,8+0.3

Tri gl yc- w0i20890641780. 2 3.21.2 2.1+0.3 2.7+0.4 2 . 80 , 7PQOTEPR010/067PbE

foll owi ng OLFM4 nonocl onal anti body pairs were used in the ELI SA assays:
Fig. 3 A Antibodies: 2/1 - 2/28 Fig. -82B: Antibodies: 2/28 - 2/14

ELISA results from human cross sectional cohort: OLFM4 significantly reduced in
pre-diabetic and diabetic patients (Bratislava cohort). Fig. 3A +3 B

Human Plasma Cohort

Subjects Screening

5 About 200 subjects with metabolic risk of T2D from the register of the outpatient clinic

fulfilling the following inclusion criteria:

Gender: Male

Age: 40-55

BMI: 25-32 kg/m2
10 HbA1C <7.0%

underwent an oral glucose tolerance test (75 g). Exclusion criteria included previous
knowledge of alterations in glucose metabolism, the use of drugs known to alter insulin secretion

or action, and the presence of hepatic or endocrine diseases. Before the collection of the blood
sample, height and weight were assessed using standard protocols. Body mass index (BMI) was

15 calculated as weight in kilograms divided by height in meters squared. Whole-blood samples (20
ml) were collected into the EDTA test tubes from the antecubital vein after 10-12 h overnight
fasting and also 2 h post-glucose load. To achieve an appropriate fasting state, precise instruc-
tions about the kind of food and time of their last intake were provided to participants. The

plasma isolated by centrifugation was stored in 1 ml aliquots (10x) at -80 °C before the analysis.

20 Patients who signed an informed consent statement and who met the eligibility criteria
were enrolled in the study. The Ethical committee of the Institute of Experimental Endocrinol-

ogy of the Slovak Academy of Sciences approved the protocol of the study.

Diagnosis

Subjects were classified in 4 different groups, according to ADA guidelines 2005
25 (Diabetes Care. 2005 Jan;28 Suppl 1:S37-42):

Healthy controls: Fasting Plasma Glucose (FPG) < 5.6 mmol/l and Normal Glucose Tol-
erance (NGT) < 7.8 mmol/l.

Impaired fasting glucose (IFG): IFG was defined by FPG value between >5.6 and <6.9

mmol/l and Normal Glucose Tolerance (NGT) < 7.8 mmol/l at 2 hours post challenge.

30 Impaired glucose tolerance (IGT): IGT was defined by glucose concentration 2-hours

post-load was between >7.8 and <11.1 mmol/l.
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ELI SA|Protocol 20Co atingi | CoBM ng-FAbM 5minl i n PBS |100[ d/wel | -> over

ni ght |iAgchum d box at 4C - »2260wasmMPBS- Tween Bl ocki ngi 25B- Buf f er
20091/[vdnlier > Th at 37C ->| Rigivash ¥Be- Tween Sanpl es |and det ecti on- mAb:

WO 201H {HREAI0/ 067983 - 157 By oti nylated det Iecti on- mAb, 11]; f1g/ il

i n B-Bg{fer Soid S FesH hwoman ptasne difl ution in B-Buffer,
starti ?nl’\/\n?%lﬁ“a‘] #{ﬁﬂlg)i pl qgﬂrrép i j 6;' st pgc to ) - 128 (8 concentrations)
301Li I|HRAlc Ged first 2591 H80e20] onz%&kpto t he D| ateg, then 30gl of the
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10 type 2 diabetes (T2-DM), impaired glucose tolerance (IGT), impaired fasting glucose (IFG), im-
paired glucose tolerance (IGT) and IFG + IGT

:
-

Controls IFG IGT | IFG +10T | T2DM TIDM
Murnber 16 G 18 g i 8
Age 46,743 1 4937 S0L1 501 5041 4642
Bl 241404 295607 | 30.240.5 | 299408 | 301205 | 256404
Duration
of Triabe- NA NA NA NA 3.9 [R47
tes
HbAlc <7 6.0:0.1 59402 5.540.2 7502 ik
Pasting 5.140.1 6.650.1 5.640.1 6.740.1 9 5+0.6 § 240.6
glicose
Post load <78 64+05 | 92403 | 102403 NA NA
glucose
Choles- 47503 6.3:04 | 56404 5 3403 5304 | 4R%03
ternd
Trighye- 1.3:0.2 32512 21403 27404 | 2.8:0.7 06401
erides

The following OLFM4 monoclonal antibody pairs were used in the ELISA assays:
Fig. 3 A: Antibodies: 2/1 —2/28

Fig. 3 B: Antibodies: 2/28 — 2/14
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Samples and detection-mAb:
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15 read at 450nm
Cell Culture

Doxycline inducible rat insulinoma INS-1 hOLFM4 WT and INS-1 hOLFM4-His stable
cell lines (expressing wild type (h\OLFM4 WT) and His tagged (hOLFM4-His) human OLFM4
forms, respectively) were cultured as previously described (Wang et al. 2001). Both INS-1 cell

20 lines were grown in RPMI 1640 + GlutaMAX-1 medium (Invitrogen, Carlsbad, CA) containing
10 mM Hepes (pH 7.4), 1 mM sodium pyruvate, 50 uM 2-mercaptoethanol, 10% heat-
inactivated fetal bovine serum (FBS), penicillin, and streptomycin. Fifty pg/ml G418 sulfate
(Promega, Madison, WI) and 50 pg/ml zeosin (Invitrogen) were added for growth selection.
Over-expression of hOLFM4 WT and hOLFM4-His was induced by 500 ng/ml doxycycline

25 (Dox) (Sigma) for 96 hours. Cells were grown in a humidified incubator at 37 °C and 5% CO2
(subscript 2).

Immunoprecipitation (IP) and Immunoblotting (Western Blot, WB)

60-90% confluent cells were cultured with or without 500 ng/ml doxycycline for 96 hours

30 in 10 cm petri dishes.Supernatants (cell culture media) were harvested in sterile conditions, cen-
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for i ons cat are
ated with 1 mL ly51s buffer Aﬂer 5 rmnutes cells were collected in 1.5 mL Eppendorf tubes and

centrifuged 5 minutes at full speed. Supernatants (whole cell extracts) were collected, aliquoted,
snap frozen in liquid nitrogen and stored at -80°C. For IP, 3 mL of supernatant (cell culture me-

5 dia) were mixed with 1 ug of each mAb and incubated on an orbital-shaker 48 hours at 4°C.
Twenty-five uL. of Protein A Sepaharose CL-4B diluted 50% in 1X PBS-Tween (0.05%) were
added to each reaction and incubated 1 hour at RT on an orbital-shaker. Tubes were spin-down

and pellets were washed 2 times with 1X PBS-Tween (0.05%) and 1 time with 1X PBS. Thirty-

five uL of 1X LDS-SB / 10% B-ME were added to each pellet and the samples were vortex

10  (what a word: vortexed??) vigorously and spun down before being loaded in a SDS-PAGE gel.
Immunoblotting, using enhanced chemiluminescence (Pierce, Rockford, IL, USA) for de-

tection, was performed as previously described (Wang H, J Biol Chem 2001).

Immunohistochemistry (IHC)

Formalin-fixed paraffin-embedded (FFPE) sections were used to assemble slides. Samples

15 were dehydrated sequentially soaking the slides in xylol (x2), 100% EtOH, 95% EtOH, 80%
EtOH, 70% EtOH, and 1X PBS (3 minutes each). Antigen retrieval was performed by soaking

the slides in 1X citrate buffer and boiling them in a microwave (at 850 watts) for 3 minutes. Af-

ter rinsing the slides twice with water, cells were permeabilized with 100 pL of 0.2% Triton in

1X PBS for 10 minutes at RT. After 3 washings with 1X PBS, blocking with 2% BSA in 1X

20 PBS for 30' to 1h at RT was done. Three more washings with 1X PBS preceded the primary Ab
incubation (1-2 hours at 37°C or O/N at 4°C). Three more washings with 1X PBS later, came the
incubation with the secondary Ab for 1h at RT in the dark. Three more washings and DAPI

staining (5-10 minutes at RT in the dark). Three final washings and assembling of the cover slips.

FDA standard human tissue microarray (18234700, Biochain) were stained with mouse
25 anti-OLFM4 monoclonal antibody, followed by Alexa 488 conjugated donkey anti-mouse and
Alexa 555 donkey anti-rabbit secondary antibodies (Invitrogene).

Human pancreatic sections obtained by Asterand were co-stained with both mouse anti-
OLFM4 monoclonal antibody and rabbit anti-glucagon polyclonal antibody, followed by Alexa
488 conjugated donkey anti-mouse and Alexa 555 donkey anti-rabbit secondary antibodies (Invi-
30 trogene).

While there are shown and described presently preferred embodiments of the invention, it
is to be distinctly understood that the invention is not limited thereto but may be otherwise vari-

ously embodied and practiced within the scope of the following claims.
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1. A nmethod for diagnosis of type Il diabetes or determ ning the

predi sposition of an individual for devel oping type Il diabetes conprising
the steps of: 5neasuring in a tissue sanple of the individual a |level of

A factonedin 4 (OLFM4) pol y- peptide, mhereln an decreased | evel OLFM4

pol ypeptide in the sanple of the |nd§0? conpared to a | evel of OLFM4
pol ypeptide representative for a healthy populatlon is indicative for type
|1 di abet ed. érmathpd deofi pgrisisiodryricoll derdbetss opidaigrmippg the paidagpesiign of an ind-

The et R el @bihd (ypPERhI! Afnrichiiio t@ppheOd, preferably pl asma. 103,

A nethod for the |dent|f|cat|on of conpound for the treatnent of type |

dlabetes com
measuring in a tissue sample of the individual a level of Olfactomedin 4 (OLFM4) poly-

peptide, wherein an decreased level OLFM4 polypeptide in the sample of the individual com-
pared to a level of OLFM4 polypeptide representative for a healthy population is indicative for
type II diabetes or a predisposition for developing type II diabetes.

2. The method of claim 1, wherein the tissue is blood, preferably plasma.

10 3. A method for the identification of a compound for the treatment of type Il diabetes com-

prising the steps of:
¢) administering the compound to a non-human animal suffering from type Il diabetes,

d) measuring in a tissue sample of the non-human animal of step a) a level of OLFM4
polypeptide, wherein an altered level of OLFM4 polypeptide in the tissue sample of the

15 non-human animal of step a) compared to the level of OLFM4 polypeptide in a tissue
sample of an non-human animal suffering from type Il diabetes to which no compound

has been administered is indicative for a compound for the treatment of type Il diabetes.
4. The method of claim 3, wherein the tissue sample is blood, preferably plasma.

5. The method of claim 3 or 4, wherein the non-human animal is a rodent, preferably a

20 mousc or rat.
6. The method of claim 5, wherein the rodent is a ZDF rat or an ob/ob mouse.

7. Use of OLFM4 polypeptide for the diagnosis of type 11 diabetes or for determining a

predisposition of an individual for developing type I diabetes.
8. The use of claim 7, wherein the OLFM4 polypeptide is the human OLFM4 polypeptide.

25 9. Use of an antibody specifically binding to an OLFM4 polypeptide for the diagnosis of
type 11 diabetes or for determining a predisposition of an individual for developing type II diabe-

tes.

10. The use of claim 9, wherein the antibody binds to human OLFM4 polypeptide.



prising the steps of: c¢) adm nistering the conmpound to a non-human ani nal
suffering fromtype Il diabetes, d) neasuring in a tissue sanple of the
non- humarwanronele4trd step a) a | evel of OLFMA pol ypept i deCTrerieion7oan
altered | evel of OLFM4 pol ypeptide imithe tissue sanple of the 15

non- human ani mal of step a) conpared to the |evel of OLFM4 pol ypeptide in a
ti ssue sanple of an non-hunman ani mal suffering fromtype Il diabetes to
which no ¢ : - i Ni ed is indi i I - ound for
thetr eat mont- ot oy a8 EAGEBELRL B USRS 6 dgehihy o pk P ERTRAE LB
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met hod of claim3 or 4, wherein the non-human animal is a rodent,
preferably &)26h MRy Qpecifid for a OLFM4 p@lyﬂ%‘ﬁdé’%&&&‘%@%m@n@%%ﬁ@f vhedsein. the
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an anti body spgcif} y. bi ndi.n n OLFMA pol ypeptide for the diagnosis
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for developing type ||l diabetes. 10. The use of claim9, wherein the
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21 11. A kit for the diagnosis of type Il diabetes or determ ning the
predi sposi tjpoMhé Rt ARYEMOPI, Réhck MR Ehd dpedifRbakiBSdy forafie IOTHNIA GUBHesRI¥PBihdd NY:
d) an tflbo%l% ]S“E |f|1c far a OLFM4 pol ypeptide, preferably an anti body of
cl ai ms tASUMAEO &%%Y@Bgﬂ%d anti body binding the antibody of a) or a

| abel ed anti body binding the cap- tured OLFM4 pol ypeptide of a) and f)
reagkent s f dsd. Aendmoclvnapnaibddydinasdd o hmsmayOLFM4 polypeptidee kit of claim 11,
wherein the specific antibody for the OLFM4 pol ypepti de bi nds the human
OLFM4 poly i . ATPA i i I JERRA

pol ypept i dggﬁhg&t}fég}%ce@ant |8}gﬂ§3&g#h%€b§1&€§%§%ﬁn§ﬁ% anti bo(?aw
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(DM GBI Qe z%%@%“@é@&a A ORLASE 055 DATASI4GE0) and
a CDBR1 (DSMCARE 301 0)pandla dDR@ité COIR 3a¢f savit ddaaly odinainniabd eobtainabla filoybs hgoma
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ACC30 14}46 (@SM/%Q@E_H 1), BEMMMEC30 IB)SMaA_@CGEFMl OIIFM4 2/D$M)SMZ$@£B})14), 15.
The anidihady 20is bSMER301s)4d £iRsPRMRACIDRYY), compri ses a VH domai n

and a VL 20 domaln an ant'i body obtainable froma ‘hybridoma cell |ine
selected framthe group_consisting of QLFM4 2/3 (DSM ACC3012), OLFM4 1/46

( DSM AccsoH),Th@ﬁ%agwﬁclmsM acEB 0syeIn giepapkibodyi copssks ACEIOIWYN and FNu

2{ 28) ( [a5MaACEI3 I} ibedido Kohinh#le HodBa LRBMoARE@BA LR selected fibh t_hé'lgﬁo@rﬁo:nfl@tg%g IOf

cl ai ns t rei t [ I 0 i ne
cel cor Syt 2rd RS e T dte DR S b A ST B 1/ 46

( DSM AGC303013), @LIRWE 22141( ¥ DSM ACXTEE L)L FIGE X288 2D AOSK) KOGRO DHEMOILENH

2/ 28 ( %@& and OLFM4 1/ 23 (DSM ACC3010) . 17. A hybridoma
cell | ?ﬁgﬁ\@e ect%Z%)'f romthe group consisting of OLFM4 2/3 (DSM ACC3012),

OLFM4 1/46 (DSM ACC3011), OLFM4 2/1 &IDS[\/I ACC3013), OLFM4 2/14 30 (DSM
ACC3014), GBFiee antibgdy DQ\M@@G&?@)S, Wherco thyantihoply iy progreeddachnyidoma cell

25 line selected from the group consisting of OLFM4 2/3 (DSM ACC3012), OLFM4 1/46 (DSM
ACC3011), OLFM4 2/1 (DSM ACC3013), OLFM4 2/14 (DSM ACC3014), OLFM4 2/28
(DSM ACC3015) and OLFM4 1/23 (DSM ACC3010).

17. A hybridoma cell line selected from the group consisting of OLFM4 2/3 (DSM
ACC3012), OLFM4 1/46 (DSM ACC3011), OLFM4 2/1 (DSM ACC3013), OLFM4 2/14
30 (DSM ACC3014), OLFM4 2/28 (DSM ACC3015) and OLFM4 1/23 (DSM ACC3010).
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conpri sing a sequence encoding a VH domain of an anti body obtai nable froma
hybri domawoebii/derie sel ected fromthe group consisting eCT@PENMG0RT983 ( DSM
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A nucl ei ¢ acid sequence conprising a sequence encoding a VL domain of an
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1/23 ( Q@&ﬁﬁ@?%ﬂﬁm%@% él#&ﬁ\/l%C@(ﬁiWﬁLWhW?QDSQPA@%WSBUL@MI 91140 -cells

of the ancreas tic -cells in
a tissubS ﬁElCe”Oé@nﬁ%luFé\{l‘héﬂSc@DWe‘W%@rié)a%%@%%@%@ﬁ%%@céalrﬁile of an

i ndi vi dual or a non-human aninmal, d) detecting OLFM4 positive cells in the
tissue s awpDeAmﬁlcle)a ac%@qeé:ﬂtetchmpﬁmﬁg/m sp@sent ¢ wicod gl asVaddndin o€ eh higtibody

22. The e ein. t ositive c ted
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conpri p, i ferably an
antibo§9§g¥A§%g?n§p%§fR@g%Q§ ?ﬁgw ?gggantlgpgﬂpg ﬁ%fgﬁe3gﬁ§|body of
a) and 20c) reagents for performng an |nnunoh|stochenlstry assay. 24.
The net hod=0aHe &t @bBM“d&Olmi’Bg@ea?ﬁ 3 mRrker for Bresels pbide precrefsscr i bed,
especially with reference to the foregoi ng exanpl es.

10 21. A method for the detection of pancreatic B —cells in a tissue sample comprising:

¢) providing a pancreatic tissue sample of an individual or a non-human animal,

d) detecting OLFM4 positive cells in the tissue sample of a), wherein the OLFM4

positive cells are  —cells.

22. The method of claim 21, wherein the OLFM4 positive cells are detected by an antibody
15 specific for OLFM4, preferably an antibody of claims 13 — 16.

23. A kit for the detection of B —cells in a pancreatic tissue sample comprising:

a) an antibody specific for an OLFM4 polypeptide, preferably an antibody of claims
13 - 16,

b) a labeled antibody binding the antibody of a) and

20 ¢) reagents for performing an immunohistochemistry assay.

24. The methods and antibodies substantially as hereinbefore described, especially with

reference to the foregoing examples.



