CD99 as target/marker for insulin resistance Type 2 diabetes is a disease
of fast growi ng worl dw de inportance and can be described as a failure of

t he pancrwetes/dssta-cell (beta-cell failure) to conpensateErcshiaphanced
insulin secretion of the beta-cells, for Eeripheral insulin resistance.

I nsulin resistance can be considered the first step in the devel opnent of
Type 2 Di abetes and devel ops years before diabetes is diagnosed. During
this first stage, patients remai n nornogl ycaem c and conpensate for reduced
i nsulin responsiveness of nmuscle and |iver by an enhanced secretion of
insulin. At |later stages in the devel opnent of Type 2 Diabetes, beta cel
function decreases, leading to |npa|red glucose tolerance and, finally,
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assessing insulin resistance but is not an accepted diagnostic method (Wallace et al.,

Diabetes Care 27(2004)1487£f.). Due to them being time consuming and labor intensive,
these methods do not lend themselves to broad patient screening programs. A molecular
marker for insulin resistance would therefore be extremely useful for the detection of this

20 condition.

Most currently used Type 2 Diabetes treatments do not directly address Insulin
resistance. Safety concerns exist for those that do primarily act at the level of peripheral
glucose uptake (e.g. insulin sensitizers). Therefore, it would also be useful to identify

25 additional, better targets for treatment and markers for detection of Insulin Resistance or
efficacy that are more sensitive or more reliable than the markers commonly used, such as
the EHC or HOMA method.

Furthermore, it would be an advantage to identify markers that can be detected in

30 plasma.



that allows for nonitoring and/or diagnosis of Insulin Resistance at an
earlier stage of type Il diabetes and nore reliably than can presently be
done. Surwoieeengbys3 it was found that the use of protei rRCCEPIBAMBIOYEr CONE,
at least in part, the problenms known fromthe state of the art. CD99 is a
32-kDa transnmenbrane protein which has befen inplicated in mgration of
nonocytes, and differentiation and apotosis of T- cells and thynocytes. The
bi ol ogic function of CDO9 is poorly understood. Surprisingly, it was found
that changes in the levels of secreted CDO9 are found in Insulin

Resi stance. Therefore, the present invention proyides a target for the
treat ment and/ ofhprisyehthedressnt inFeniionys F?e‘élF%tt‘{%ﬁEé ProfAde Hna) Breshl? REFET or

the early gj2gRR3LadOfhat pRYtANtRESHLER! SNGRIDITTneil#DRERSan Ll Bldgh AP urkesai d
changes are an_increase In the |levels of secreted CD99. The fact that
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be generat us, the target used for the rethods of the present
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fragnments may conprise ‘either t portion or any fragnent thereof of the
protein frpmtithe problemsrkmersn b the siatetafitee équence to the amino acid
precedi ng the transnmenbrane domain, or the cytoplasm c domain (the first
amno acid follow ng the transnmenbrane domain to the C-term nus of the
sequence). Ther €095 a BAhkDagranstneDdeinegndteinwhichibas bpadmpligafedied her ei n,
are understod.. kncl ; t he
protein of %tl%)%oklgfon%g}gress’%%gin gnt%%ggr;%g%é%%tgﬁ?gfrt[%ae?p ?%as?ﬁjgg?d‘%'ﬂl%
honol ogous btadogdefpnkcBoiof CD99 Tapadelyemdenstoodhe per cent honol ogy or identity
of two am no aci d. sequences, the sequences are aligned for optinal

conpari son purposes (e.g., gaps can be introduced in the sequence of one
pol ypeptsi de f or Saptrisiedly, &l wayrfoend that ¢tHangésen chdlevelpof spprefeti@9 %are o dgine
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The per centedn@sdCDPP. bet ween the two sequences is a function of the nunber
of 20
The fact that Endoglin is a transmembrane protein implies that in order for a
secreted form to appear in plasma, fragments of the sequence of Seq ID No. 1 have to be
generated. Thus, the target used for the methods of the present invention, or the markers
detectable by the methods of the present invention, also includes soluble fragments of Seq
25 ID No. 1. Such soluble fragments may comprise either the portion or any fragment
thereof of the protein from the N-terminus of the mature sequence to the amino acid
preceding the transmembrane domain, or the cytoplasmic domain (the first amino acid
following the transmembrane domain to the C-terminus of the sequence). Therefore, the
term “CD99” and “protein CD99”, as used herein, are understood to include soluble
30 fragments of Seq ID No. 1 as well as the protein of Seq ID No. 1 or mutants thereof which
are at least 90 % homologous to Seq ID No. 1. To determine the percent homology or
identity of two amino acid sequences, the sequences are aligned for optimal comparison
purposes (e.g., gaps can be introduced in the sequence of one polypeptide for optimal
alignment with the other polypeptide or nucleic acid molecule). The amino acid residues
35 or nucleotides at corresponding amino acid positions are then compared. When a
position in one sequence is occupied by the same amino acid residue as the

corresponding position in the other sequence, then the molecules are homologous at that



i dentical positions shared by the sequences (Le., percent honol ogy equal s
the nunber of identical positions/total nunber of positions tines 100). In
a pref er rwod 2e0dn@838eNnt , the marker CDO9 consi sts of anypCragpo®sinizps nut ant
or native formof Seq ID No. 1which can be detected by the ELI SA descri bed
in exanple 4. In preferred enbodi nents, -Bhe novel target and/or marker CD99
maybe used for diagnostic, nonitoring as wel!l as for screening.purpases.
Wien used positiat e isechirififorning, actch domiefio 4t 9 nﬁ&ﬂa@wcef? AgeREY t he
present i | &y bEREH aGhindiRRSMBOLuRBEr dfecur rence
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treatnent gk, 8AR6LASns dotal AuBILEE Bf s, B0k Lhe di agnosti ¢ et hod
accordi ng t6 the present 1nvention Is used for ‘pati ent screening purposes.
l.e., it is used to assess subjects w thout_a prior djagnosis of diabetes
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i nvention élrre u52%8§%%qqmnFt o&?ng pr ogrcegcsi on of the di%celase t hr Olli}gh t he
different 4tages |leading to diabetes, nanely Insulin Resistance, |npaired
A ucose Tol erance and Di abetes. The present invention thus provides a

met hod for nonitoring the progression of diabetes, conprising the steps of

(a) providing alipelirdsamsidimentsdhaadvd tagstandiosamarker/aP99 p1sy be gsddet i ng
said s le. Wwith a I f ndi 9 under conditions
appropﬁi%gt glag%ésufbrpﬁgﬁ&%% %sf‘p%ﬂgg%cg%ﬁ@ lelg %S%)gi d bi ndi ng agent and CD99,
and (c) correlating the anount of conplex forned in (b) to the anmount of
conplex formed in I nsukin Resist i I i«des a
met hod for noni jt‘/@}elnn‘ﬁeill H}apaet%eﬁ% Fg@@%ﬁl&,@%ﬁl@%@%@ Q%?ét}g?((gg%% gdgngjf:"g‘%ﬁﬁésg?‘#g t he
steps of (@veptiay iy helpaolabsss afficaypf teeatineat aneldreturoenca op bisinbm Resistardedr

agai nst di gb ) b). cont acti ng saj,d. s e W necifli g nding agent
or Cono”uRHaPIEkAt AERE SpgiSHPTalE TR BrikdabyoTReCeste PLASIAY, 200
sai dbi n@di ngDegdat manitothPthe efitdcy (Liyeatmentadfatidbest he amount of conpl ex
formed in (b) to the amount of conplex fornmed in the absence of treatnent.
The present invention provides a nethod of screening for a conpound which

In a preferred embodiment, the diagnostic method according to the present

of

invention is used for patient screening purposes. Le., it is used to assess subjects without a
prior diagnosis of diabetes by measuring the level of CD99 and correlating the level of

20 CD99 to the presence or absence of Insulin Resistance.

The methods of the present invention are useful for monitoring progression of the
disease through the different stages leading to diabetes, namely Insulin Resistance,
Impaired Glucose Tolerance and Diabetes.

25

The present invention thus provides a method for monitoring the progression of
diabetes, comprising the steps of (a) providing a liquid sample obtained from an
individual, (b) contacting said sample with a specific binding agent for CD99 under
conditions appropriate for formation of a complex between said binding agent and

30 CD99, and (c) correlating the amount of complex formed in (b) to the amount of

complex formed in Insulin Resistance.

The present invention also provides a method for monitoring the efficacy of
treatment of diabetes, comprising the steps of (a) providing a liquid sample obtained
35 from a patient treated against diabetes, (b) contacting said sample with a specific binding

agent for CD99 under conditions appropriate for formation of a complex between said



interacts with CD99, conprising the steps of a) contacting protein CDO9
with a conpound or a plurality of conpounds under conpositions which allow
i nt eract iwo 2066/313d conpound or a plurality of conpoundeCwmiEPRoED2HYs and b)
detecting the interaction between said conpound or plurality of conpounds
wi th said pol ypeptide. The present i nveritdon provi des a nmethod of screening
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which inhibits or stinulates the activity of protein CD99 is a conpound
that may prevent and/or inhibit and/or attenuate Insulin Resistance.
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The present invention also includes cell-free assays. Such assays involve
contacting a form of CD99 (e.g., full-length polypeptide, a biologically active fragment of
said polypeptide, or a fusion protein comprising all or a portion of said polypeptide) with

25  a test compound and determining the ability of the test compound to bind to said
polypeptide. Binding of the test compound to said polypeptide can be determined either
directly or indirectly as described above. In one embodiment, the assay includes
contacting the said polypeptide with a known compound which binds said polypeptide to
form an assay mixture, contacting the assay mixture with a test compound, and

30 determining the ability of the test compound to interact with said polypeptide, wherein
determining the ability of the test compound to interact with said polypeptide comprises
determining the ability of the test compound to preferentially bind to the said
polypeptide as compared to the known compound.

35 The cell-free assays of the present invention are amenable to use of either a
membrane-bound form of a polypeptide or a soluble fragment thereof. In the case of

cell-free assays comprising the membrane-bound form of the polypeptide, it may be
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20 beads (Sigma Chemical; St. Louis, Mo.) or glutathione derivatized microtitre plates,

which are then combined with the test compound or the test compound and either the
non-adsorbed binding protein or polypeptide, and the mixture incubated under
conditions conducive to complex formation (e.g., at physiological conditions for salt and
pH). Following incubation, the beads or microtitre plate wells are washed to remove any
25 unbound components and complex formation is measured either directly or indirectly,
for example, as described above. Alternatively, the complexes can be dissociated from the
matrix, and the level of binding or activity of a polypeptide hereinbefore described can be

determined using standard techniques.

30 Other techniques for immobilizing proteins on matrices can also be used in the
screening assays of the invention. For example, either a polypeptide hereinbefore
described or its binding molecule can be immobilized utilizing conjugation of biotin and
streptavidin. Biotinylated polypeptide of the invention or target molecules can be
prepared from biotin-NHS (N-hydroxy-succinimide) using techniques well known in the

35 art (e.g., biotinylation kit, Pierce Chemicals; Rockford, IlL.), and immobilized in the wells
of streptavidin-coated 96 well plates (Pierce Chemical). Alternatively, antibodies reactive
with a polypeptide or binding molecules, but which do not interfere with binding of the



art (e.g., biotinylation kit, Pierce Chem cals; Rockford, 111.), and
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sanpl e by use of a specific binding agent. A specific binding agent is,
e.g., a receptor for CD99 or an antibody to CD99. As the skilled artisan
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bi onol ecul es Er‘r‘s(? ) [ O&eﬂﬁirze mer gang significantly bind to the binding
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20 The diagnostic, monitoring or patient screening methods according to the present
invention are based on a liquid sample which is derived from an individual. Unlike to
methods known from the art CD99 is specifically measured from this liquid sample by

use of a specific binding agent.

25 A specific binding agent is, e.g., a receptor for CD99 or an antibody to CD99. As
the skilled artisan will appreciate the term specific is used to indicate that other
biomolecules present in the sample do not significantly bind to the binding agent specific

for CD99. A level of less than 5% cross-reactivity is considered not significant.

30 A sﬁeciﬁc binding agent preferably is an antibody reactive with CD99. The term
antibody refers to a polyclonal antibody, a monoclonal antibody, fragments of such
antibodies, as well as to genetic constructs comprising the binding domain of an

antibody.

35 Antibodies are generated by state of the art procedures, e.g., as described in
Tijssen (Tijssen, P., Practice and theory of enzyme immunoassays 11 (1990) the whole



Anti bodi es are generated by state of the art procedures, e.g., as described
in Tijssen (Tijssen, P., Practice and theory of enzyne i mmunoassays 11
(1990) t hwowheswboek, especially pages 43-78; El sevier, pargresodanios For the
achi evenments as disclosed in the pr esentj nvention pol ycl onal anti bodi es
raised in rabbits have been used. However,” clearly also polyclonal

monoct onal best PiRSERCP Ay oL e B BTl R B ORRI B QRO B e be

produced i fhe%ﬂé’seﬁf'ﬁ%ﬁtldnq&lﬂlycncﬁﬁl W tiHb e msit;caml rplblsipeialye Been mshé;ﬁwwees ent
i deal t ool s i'n devel o nment of dg% ass for clinical routine. The er ation

and use of cleshidsaapRYe %Hﬁl?lbt&}d% et iPecictet B ats 2L SBIPGR RS t

present i nyenbHBRaIl a%uﬁg&le%ﬁtaﬁb%rbeﬁfsé‘d SR dn@iRbga®ittbodAS chibe plkidlubﬂﬂin
artisan will appreciate now, that CDO9 has_been identfi ec{ as.a E
ys

which i § usef unown reaeredi WiihernsEnb PrnsEins; HerREpr SFaHdgal t%‘PfHIr‘?Fé(F]PBEle

may be usegrt IPasgé;ffépclﬁuEa?%ﬂt{neC'PH@Qér@QJﬂ%nta%dtu@@oﬂ@lbh&llsﬂﬁr:lh&b@dwiibe present
i nventi on. alternative strategies.to gen at e _ant.i bodi es maybe

used. Suc hC§)c9|9atl egm@ho %ﬁ?ﬁﬁl%toéhéﬁ%timd{l}‘@t@nﬂhﬁt Auether Preftedet i c
peptides, Leprese eg,lttl ng an epitope of CDI99 for i mruni zat| on. Alternatively,
DNA i mmuni zat1ron al so known as DNA vacci nation may be used. For neasurenent
the liquid sanple obtained froman individual is contacted with the

speci fig bindin 911?%?1] Eiafe QA h 8 DB BB Rleftifi@l asfaor mat i on
of a bi (I’El)dl ng ag%r‘ci?gee eﬁ%us ex hlacondl tions need not be specified,

since the sialrkdre'dnehlsmsefnl 1wth¢1@>‘@gn%§mpfllmié1ﬁtﬁe§léta§% alernagiye X%}éslnll%}’ Bedent i fy
such appr Ogg%dattoe %’ﬁ}lﬂ é?)?neﬁa%ﬁé Id @R %chlévsen?enfté Sahe piBhtaneRtiGh Mt 0 the

met hods di SC ose ent 1 nvention the anmount of conplex is
neasur ed aathpie,raéﬂemaede stmtegue mlgagﬁe§|a§tlb0dlﬁh@aY baugds Pethati@tegiss to a

;SBP:& Ia;/Z %ﬁ)@% rée %{’P%ng]st DRLRIAPEL cf]f%brgtﬁz?t% ftides, @épr%ﬁ:ﬁtlﬁ hh leﬁ@op'yc;f'm will

Unerous et asure t unt” of" the specific
bi ndi ngisag écntm(ﬂiﬁﬂzatmrrﬁhe)naav&ly,dBﬁAnmluednzaralOd@lSa|1<In0‘Wn as SN FpacinaEieR book s
(cf., e.g., ssen P., supra, or D amandis, et al., eds. (1996) '
In’rrunoassa§n c?éﬁ% c Press, Boston). Preferably CD99 is detected in a
sandwi ch type assay format. In such assay a first specific binding agent is

used to capture (D99 on the Si [Halel dq\g@lnt,
which is | abel ed°f PBBEYFY etgf Fffulg Sam%% ()rbg%ﬁgﬂgglt%@? aﬁd& |RsC use on the
ot her the specific binding agent for CD99 under cond1t1ons appropriate for formation of a
20 binding agent CD99-complex. Such conditions need not be specified, since the skilled
artisan without any inventive effort can easily identify such appropriate incubation

conditions.

As a final step according to the methods disclosed in the present invention the
25 amount of complex is measured and correlated to the diagnosis of Insulin Resistance or
to a respective control, as hereinbefore described. As the skilled artisan will appreciate
there are numerous methods to measure the amount of the specific binding agent CD99-
complex all described in detail in relevant textbooks (cf., e.g., Tijssen P., supra, or
Diamandis, et al., eds. (1996) Immunoassay, Academic Press, Boston).
30
Preferably CD99 is detected in a sandwich type assay format. In such assay a first
specific binding agent is used to capture CD99 on the one side and a second spec1ﬁc
binding agent, which is labeled to be directly or indirectly detectable, is used on the other
side.

35



side. As nentioned above, it has surprisingly been found that CD99 can be
measured froma liquid sanple obtained froman individual sanple. No tissue
and no biwpyomspe is required to apply the marker CDPeTiEP2008@1Xb®RQNOSI S
of Insulin Resistance. In a preferred emhodi nent the method according to
the present invention is practiced wth™Sérumas liquid sanple material. In

a further preferred enbodi nent the nethod.accordi t e present
i nvention i s prAtHeBEenas PRV Hiharaupssivgy eg gcﬁjrﬁﬂilntg‘arrépéﬂaz{&e PRSHE ) t her
pref te_r r eg f?&t%%cﬂa}i?@l §antt1) @ogﬁhﬂagr@ﬁggmmg}m@ampg p]bletﬁﬁ{/htihaﬂdmbdﬁbpsyr_ is
practiced wth whol e bl ood as |iqui anp terial, reas .application
of routi nes2Eidt i seatEredrip eRRlY $he Hak e&@é%‘éﬁtﬂ%@@%’é&é@?ﬁn?ﬁﬂsta‘%-
identification of nmany potential marker candidates for the tissue sel ected,
the inventors of the present invention _have sgrpri sjngly been able to
det ect prot ei n opoprefarred ephwdimentthe ale%a;ﬂ%@r BS&H%P@S%FWCPEP%& t hey
have been ablg. 0 PORRSLE Al St abIddRepIesence of CDO9 in such |iguid

I ne

sanpl e obt froman indrvidual can be correlated to the diagnosis of
I nsulin Resistance. Antibodies to CD99 with great advantage can be used in

established progedyr.es, Pieef&red &b d A ehi the BRIAGE ARERIMF oShE Breskrt iRVePShES,

or in imunohistol ogl cat procedures. Preferably, an antibody to CD99 is
used i n a igpaddticed with plasmeas freidsamplemateddnt ) or quantitative (CD99 ampunt
is determ ned) inmunoassay. Measuring the |evel of protein CD99 has proven
very advantageous in the field of Insulin Resistance and_di abetes.
Therefore, in alif afirther ppafetfal anebbdimsnichearathod arsopstieg tarithe presetiGRtCB| at es

to use of protein . inithe diagnosis of Insulin
Resi st ance®#f o C%d%&h?es%%%?é&%?aa@rﬁgb?‘(g%&;in i ndividual. The term
mar ker nol ecule is used to indicate that changes in the |Ievel of the

anal yte CD99 as ASdLE ifa '81@1013‘1:6]1{1?%:3?1%8;@%#{&9 n%th fb [Eiggu\éisgﬁ’lﬁles, 18 e

presence of |nsu ReRARP{PERee! erre 0 use th ovel marker
CD99 i nst hielegtifitayiodicd groyipstantiat ympeket tandideestfestblettisius selegied. the inyepioss & r ed

to use the,novel rker 9.0n the earl [ [ | £fance.
I 15 al sotBapeEp by pmerr ru o Bk Nt hEURS Roftln CRIER RO
Moni t or i ngsa@fiple. Even more surprising they have been able to demonstrate that the presence of

CD99 in such liquid sample obtained from an individual can be correlated to the

diagnosis of Insulin Resistance.

20
Antibodies to CD99 with great advantage can be used in established procedures,

e.g., to Insulin Resistance in situ, in biopsies, or in immunohistological procedures.

Preferably, an antibody to CD99 is used in a qualitative (CD99 present or absent)

25  or quantitative (CD99 amount is determined) immunoassay.

Measuring the level of protein CD99 has proven very advantageous in the field of
Insulin Resistance and diabetes. Therefore, in a further preferred embodiment, the
present invention relates to use of protein CD99 as a marker molecule in the diagnosis of

30 Insulin Resistance from a liquid sample obtained from an individual.

The term marker molecule is used to indicate that changes in the level of the
analyte CD99 as measured from a bodily fluid of an individual mark the presence of
Insulin Resistance.

35
It is preferred to use the novel marker CD99 in the early diagnosis of type II

diabetes.



di sease progression in diabetes. The use of protein CD99 itself, represents
a significant progress to the challenging field of Insulin Resistance

di agnosi swoQosdnisizag neasurenents of CD99 with other knoom/Eresdsei®s or

di abetes, like insulin, or with other markers of Insulin Resistance yet to
be di scovered, leads to further inprovenehts. Therefore in a further
preferred enbodi nent the present invention relates to the use of CDO9 as a
mar ker nol ecul e for diabetes, preferably for Insulin Resistance, in

combi nati on wi t i jgegiebially ﬁﬁlféfﬁard tgRketilnevilaharttt o e thereaflpdaphasisafr

I nsulin Resjstance, in the diagnosis of diabetes, preferably of Insulin
Resi st anceé @Wﬂ%‘ﬂ?ﬁﬁﬁd sanpl e obtai ned froman individual. Preferred

sel ected ot her diabetes markers with which the measurement of Insulin

Resi st ance maybe coybi ned, are i.nsulin re-i suI [or epti de.

Di agnosti ¢ r eag@ﬁﬁ%lng RSRY YP?IffiﬂT%ftOé’ﬁ"e efrioéle 3?51883 m‘FIi“EOémg of

i mmnoassa)dgeasg%y@érgggm@rlg dbgstesprovided in the formof a k| t, which
conprises the specific binding agent and the auxiliary reagents required to
performthe assay. The present invention therefore also relates to an

i mmunol ogi cal kme%@a@ﬂ’pr%téﬁgc@t99Iﬁaﬁtrep}es%n&&es@grﬁﬁ@anbpﬂ%&gt@ﬂﬁr&haﬁeagm@m9
and auxili al’l%(/11 reag ents for neasurenent  of assessl! ng

clinical u Qfﬁn%ﬂlntﬂﬁélsﬁ@%ﬁlaﬁ%ﬁs!éego@b%ng @eWr%%é P%{ﬁ@%f’\gﬂ]l s in 17

patient g, t Qﬁ&wiﬂ‘?ﬁﬁkél’s ARk NELIG bmﬂh 'o’Eherr SR8 Bt IR ARASH#ENRGet e
gl ucose disposal rate with t he EHC nef hod and corrparl ng the levels with

t hose measmb@idlswvtlﬁdpbﬁd%ﬁﬁtfgfthﬁltlﬁlpd@‘fmﬁ dhe qxe#%furérea@ sferredl sposal
rate as detgy %ﬂﬁ&t%% Sertt Al hadel Ba¥e ufesr GHRE dsStheRkr AR

standard Stu ent’s st evaluation is perforned with values < 0.05 being
taken as sidiphetes.qaeferablefon Frslin Resistaneesin eombintianewith ppetebyparlies molecule

Carmbel |, ot Ui SRR £ hUGT SBER e 50 GRARRLRr b aéh‘%?’gefe%c?f of

all of 15he11wh9|Remﬁanyd &peai liquid samplapbineddrdm andndividnale tpd
th d. Th
i pical  porieE el eRl ettt PR St B b NAR R ML ZpRIRE (o0 T

accuracy, (oombhedaloeinlsulyn tpmemuhemdgorcﬂ:-@spmdey subjects into clinically
rel evant subgroups. Diagnostic accuracy neasures the test's ability to
correctly distinguish two different conditions of the subjects

i nvesti gat ed. Sl]m{agmndfetaig,mtsmathe ﬁéldrofep(etifmhéncﬂiaglasshysah]de idﬁlmeaszssayb,n each

case, t he %all la(r)é bes? Brlo(%rlcfed 11I:1] %eo o?r%lo%g klbc Which rém‘ﬁ%%sés e gﬂe%f c|b1 u&mé) QgsenPy
and the auxiliary reagents required to perform the assay. The present invention therefore
also relates to an immunological kit comprising at least one specific binding agent for

CD99 and auxiliary reagents for measurement of CD99.

25 One way of assessing clinical utility of the novel marker CD99 is by measuring its
levels in 17 patients that were diagnosed as being insulin resistant by measuring the
glucose disposal rate with the EHC method and comparing the levels with those
measured in 17 patients with demonstrated normal glucose disposal rate as determined
by the same methodology. For statistical analysis, standard Student’s t-test evaluation is

30 performed with values < 0.05 being taken as significant.

Accuracy of a test can be described by its receiver-operating characteristics (ROC)
(see especially Zweig, M. H., and Campbell, G., Clin. Chem. 39 (1993) 561-577). The
ROC graph is a plot of all of the sensitivity/specificity pairs resulting from continuously

35 varying the decision threshold over the entire range of data observed.



plotting the sensitivity versus 1 - specificity for the conplete range of
deci sion thresholds. On the y-axis is sensitivity, or the true-positive
fracti on woebeensszzas (nunber of truepositive test resul PeX/EppaBEs19Df
true-positive + nunber of false-negative test results)] . This has al so
been referred to as p05|t|V|ty in the pré ence of a d| sease or condition.

It | cul at so). eI mthe ted su -axis is the
[l Se- posi 1 ve THECUTGH PPt lfAr Dy T QEP IS AL LR SGpracr

f al se- posi btt}& dbdi@iikd S%r:fe(dﬂv]?h@ify@ﬁ?fettuﬁrtﬁe@rgtaﬂweelt}rﬂﬂ@b‘@grgﬁﬁs mdgsliestp;?y tive
results)]. is an in of, s ificit is.calc ed entirely from

t he unaff e&?cé’c‘]a@dﬁ'@a%’i?b eéé%é gg%ﬁ ?%'e lé“%guf‘% %%te*.epr aditionsiof s ar e
cal cul at ed s@jbdts ﬁjvyst@@@araicﬁlcﬁndi@ﬁén%ﬂeff@r &hgpleisdalthaatldissader om t wo

di fferent subgroups, the ROC plot is independent of the preval ence of

di sease’ n the sanple. Each point on the ROC plot represents a

sensitivity/-speg 'ezidtha§e¥ tM(DC%trcﬁﬁféﬂsrtﬂé Bekrla@ b%tv&%h&h&t%@&st@%h@h%y
threshold. A test with perfect discrimnation overlap_in the t

di stri but i BHLtBE ﬂ}eéglaﬁﬂﬂesma%wans %ch?”thﬁé?mﬁ wR2e At S wqqhéesggléér

left cornepp M{@%[&&B?enfsﬁﬁﬁ?%?'thé Mﬁe-fpbﬁﬁ% 8hktion [ae@ned% 100 prapdeect
sensitivity),. the fal se-positive fraction is perfect speC|f|C|ty)

The t heor ePPeaVe Eﬁfdteswle} (ralmléfgtofwuefp%@vuﬁwmbﬁr ﬁéf Sriegridvaiestsegults)].

di stribigti gng 10k arsseeéﬂ 2fdR4 thhe w@v@rlalapégresém@oﬂédﬂéegeflaindhﬁahe figom the
| ower | eft corner to the upper rlg cor ner-. pl ot s fall in _between

these two &xetlaipdsolelyifrom ke #ifoctegisybepup @n é‘tﬁﬁw@@ Blthe false dwsxtwe fragfion,
di agonal, B}E'!l 3 e‘clﬁ‘c?t?ehéﬁz{e%ﬁﬁ'ﬁﬁﬂbé}yofrfﬁ%%o%LM s P d b Yt @ negative +

"positivity" ater or vice vers
Qualitati veugnber péfalse-positive tesulty) bilt is n urlexio spesifisity knd is eebutated entiely hi gher

the overal hoﬁ?ﬁ}ér&(ﬁﬁe‘?gd &{ng)é].fp;ﬁaeca%@th%(?&‘éeQﬁc?f%ise%%%iﬁv%?ra%'&{lt [y the

di agnostic accuracy o tory test I's to express its perfornmance by a

si ngl e Bunbdeulatentitsdt sepamatabn bylusingithatestaasudts from tweo different suhgrosethROC

Fever so”t naCbeapt Bnddsthelif o e AMRLSe A pinitht ol npeiOREE0 ¢ oo
separ at i onREXC ploe retpes.slenm alsermsstiafy/ {spmﬁcmky pgrr@upsspoaddlg(lo& Hanticudgypiecision
di stributi ﬁ{‘%‘ihg‘f' Fest%}?hepgr?e Pﬁ%crll&lmat&)m?ngg@er % ];éhep trllgﬁte Shs c%fThe area

does not depen Sreion” o ot & he poi nt
cl osest t ordsshhs)dlaagm B&]C p]lot tHae ps&sesi)rougthtthe app@(lk% spreer, Whetettie trlaa{ on the

The. Roctpl ot fainds BURPOlb T nsFea BT End) of R BIERT s Pari s °°°
met hods, usmfeansj>ek1|ﬁt1qs)u’ﬁhé ﬁi&bteﬁﬂcﬂ)pl@ﬁohete@ﬂ xmbleho decdasedtiongideneisgeci al | 'y
with refer ﬁpsgrebl}tl%ng o?resﬁ(l%sr%r fie t\tl)v% groups) is a 45° diagonal line from the lower left
corner to the upper right corner. Most plots fall in between these two extremes. (If the
ROC plot falls completely below the 45° diagonal, this is easily remedied by reversing the
25  criterion for "positivity" from "greater than" to "less than" or vice versa.) Qualitatively, the

closer the plot is to the upper left corner, the higher the overall accuracy of the test.

One convenient goal to quantify the diagnostic accuracy of a laboratory test is to

express its performance by a single number. The most common global measure is the area

30 under the ROC plot. By convention, this area is always > 0.5 (if it is not, one can reverse
the decision rule to make it so). Values range between 1.0 (perfect separation of the test
values of the two groups) and 0.5 (no apparent distributional difference between the two
groups of test values). The area does not depend only on a particular portion of the plot
such as the point closest to the diagonal or the sensitivity at 90% specificity, but on the

35 entire plot. This is a quantitative, descriptive expression of how close the ROC plot is to
the perfect one (area = 1.0).



The foll ow ng exanpl es, references, sequence listing and figure are
provided to aid the understanding of the present invention, the true scope
of whi ch we 28&t068138t h i n the appended clains. It is undecsmEreasiohabs

nodi fications can be nade in the procedures set forth w thout departing
fromthe spirit of the invention. Exarrpfig"Exarrpl el Identi fi cati on of
candi dat e endot h Ii ! rke |ns for lin.r nal is of
nMRNA expr essi on C%ﬁ%‘g&?’@éfl Q’f?ﬁ’r? n%fSWe‘ng“%c?J@PPéf S}te bﬁé i al
cel I's, nRNApextllyawith e¢fereheaertbeedangiadielqt.i on, |abeling and hybr| d| zation
to DNA mcroarrays Based on an analysis of the protein levels in plasnma
frompatients with insulin resistance conpared to plasma fromcontrols it
becane evident Th@fonmﬁ é}éin@ﬁeseﬂéft@éﬂteé IsequeaeéIumtglaaa ﬁ(gafb ii@pﬂﬁ?ﬁmttedlcht

i ncreased | evels i n u resi stant. i ndividuals i.terat

support $ tﬂ’éé’é‘dﬁsﬁdﬁ Qres?%ﬂrg"fng?n’atﬂe ruﬁﬂwe?éf’%(c%dé f‘irgb)’ 1iL‘LI‘F)

Ther ef or e, apfieaiby claif@sf BSS aﬁld@ﬁd@a ek hddifida8bed o Weahsdd inGhepsicedaks ssequence
targetlng%h m f or cretl or. Type nmenbrane proteins with a |arge
extracel | ul%s ‘d’él'r‘r%ﬁ‘t eBﬁ‘E‘Wé the spHE qléé}mlé{ﬁgloﬁ’y a single transmenbrane
sequence are potential novel marker proteins for endothelial activation. In
order to identify candidate proteins an nRNA expressi on dataset was
analyzed in silico for extracellular proteins. Human Vascul ar Endot heli al
Cell's (HUVECs)peere prepared fol l owing standard procedures. Briefly, the
veins were washed free of blood before filling themw th Di spasesol ution
(Roche, Cat. No 295 825, diluted 1:10 in DMEM . The bl oodvessel s were

cl osed on both ends and incubated for 30 mn at 37C. The detached

endot hel i aF*@@pled were then col | ected and the unbilical vein washed once
with PBS. The cells were centrifuged fro 10 mn at 320 x g, resuspended in
PCCul ture medi um ML99 (Sigma Cat. No. Mr528 + 20% Fetal Calf Serum + 1%
Pen/ St rep I"de;i%ﬁg.ﬁﬁm d&ﬁdf&a{eQQﬁE{}ﬁh EGieRef 8RS f?ﬁtﬁnMn@gsﬁ?tgﬁceﬂ)}J Wfs
Heparin Sﬂfg + 1/500 Vol. Gentam cin (Roche Cat.

059 467p. mBNﬁQmessmemem}hWaé&wésdqﬁnebalwaﬂmed off and the nedi um was
replaced with fresh PO nmedium Aftr incubation for another 24 h, the nedium
was replaced with pi rredl um I\/[L99 (Sl grra Cat . No Mr528 + 20% Fetal Calf
Serum + 1% BbunyeSifren ] ! pdr sEARBR cXiSii gmralel MD E2759) +

| GOng/ hybridization to DNA microarrays

20 Based on an analysis of the protein levels in plasma from patients with insulin resistance
compared to plasma from controls it became evident that markers of endothelial
activation can be detected at increased levels in insulin resistant individuals. Recent
literature supports these findings (e.g. Meigs et al., JAMA 291 (2004) 1978 ff). Therefore,
highly expressed endothelial proteins carrying a signal sequence targeting them for

25 excretion or Type 1 membrane proteins with a large extracellular domain anchored to the
membrane by a single transmembrane sequence are potential novel marker proteins for
endothelial activation. In order to identify candidate proteins an mRNA expression

dataset was analyzed in silico for extracellular proteins.

30 Human Vascular Endothelial Cells (HUVECs) were prepared following standard
procedures. Briefly, the veins were washed free of blood before filling them with Dispase-
solution (Roche, Cat. No 295 825, diluted 1:10 in DMEM). The blood vessels were closed
on both ends and incubated for 30 min at 37°C. The detached endothelial cells were then
collected and the umbilical vein washed once with PBS. The cells were centrifuged fro 10

35 min at 320 x g, resuspended in PO Culture medium: M199 (Sigma Cat. No. M7528 +
20% Fetal Calf Serum + 1% Pen/Strep + 1% Glutamine + 100pg/ml ECGS (Sigma Cat.



Heparin (Sigma Cat. No. H3149). The HUVECs was cultured in p i mediumfor
48h. After 48h the cells were harvested by scraping and the total cellular
RNA was ewbDnaetoss73ai t h RNA- Bee(tn). From each sanpl e 10pog/Erbodsotabs
cellular RNA were reverse transcribed (Invitrogen, U S.), |abeled (Anmbion,
u. Si) atnpl proc_(la_rs]sed b% gsi n? cgrmerci al-k#ts according to the supplier's

i nstructions. e net hods_of the al kaline heat fragnen i on _and. t he
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f I uor escenBen/Strep rsli% Flaeminarh H0se/ lEHyhiSigma Get Hie ¥2oM sAfeA

ol i gonucl e%t' des c: éQrC%ﬁ%j s 48yerage difference (A.D.). This experinment
was performg' ariuﬁ(%lgl plicate in ojr{der to account for biological variation.

I dentification of highly expressed extracellular proteins by in silico
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hi ghest . ment 1 oned dataset (highest A D. val ues)
wer e sel ectadpinghad tor toed pahdimRIN Arvas extracsestiiish RAWA-Rer e - Arem pedosagiplal0

cust om sof t war, oly.5ha redic i : e i
a probab | Vgtquoﬁ?gﬁﬁ%urlér P e%?li?,lle?ﬁ?ésggggfc F\%@é tOOig%gi g?%h?eéﬁﬁgﬁggggt: ge
?L mem;r ang .f&mahdrprpcac&dfw osiag tomnpratlekitisadcorstingin shePpunpliedy insiragietsed i n
e eukaryqtic nQne LS hase n t ihatl : I
curated” H demaPRoy MsdilBe iRa s @Rl ofl SRS AR dotte |
1;_' (I\a/I?/tE lé r gs3cgmmﬁﬂnwith/t}idr:] Unas ApeptB GeseCirip anefsorae staedpelqrovesiuye powided Ry theldy
. .3.2, http: r.wustl . . AS se seque i I b
reliably pf‘?dﬁué‘i Yt phae F@ﬁgﬁm%‘gﬁ#etgﬁt?gs" sco?esnfﬁatsl 223 isngﬁ?nm ©
:gquegcﬁs | iS mlﬁ?adte@léiey frelded of theaarSiyppart rvecdat withchicnefot@\mer isparmer
cond anal ysi s step i.stiianini . N Shawe- Tayl.or .J. A .0d [
Support- Veéé@Wf%cﬁﬁ"F]ﬁgg a@‘g')of‘ﬂ r 938 r WEE - B%a;[‘é%dLélglpﬁi %L%é}%ﬁog%y %al’?le dge
Uni ver si ty (RERSSriansni due, ::Ef@biamdeveECf@lO,\:acthmaSVM walsulatedi asedonmalized et
of bona fide exanples for both classes. On thi sté i ig] Set %hrg v
obt ai ned t RETREF FUIRFTRGE Pt duprescepse ’tn?ﬁ”é B HPRATG E%F‘g %%%%ngt - lasmc‘f\%ﬁed-
nei ther). Uﬂgoﬂﬂi&&ﬁid@ﬁ eRpRNed a6 dvasgeakiferased (AUDJL Thissdxgeramentonas menomed )

wer e
20  in triplicate in order to account for biological variation.

Identification of highly expressed extracellular proteins by in silico analysis of an mRNA

expression data set

25 The 200 genes that showed the highest mRNA levels in the above mentioned dataset
(highest A.D. values) were selected. The corresponding protein sequences were analyzed
by a custom software tool that predicts signal and membrane anchor sequences in a
probabilistic manner. Briefly, this software tool displays signal peptide or membrane

. anchor predictions for proteins from SwissProt, or predicted in the eukaryotic genomes.

30 Itisbased on a set of specialized, manually curated Hidden Markov Models (HMMs) that
attempt to recognize the sequence features common to signal peptides or anchors,
respectively (Sean R. Eddy, HMMER 2.3.2, http://hmmer.wustl.edu). As these sequence
signals cannot be reliably predicted, the “signal” and “anchor” scores that any input
sequence is assigned are fed into a Support Vector Machine (SVM) in a second analysis

35 step (Cristianini N, Shawe-Taylor J. An Introduction to Support Vector Machines and
other Kernel-based Learning Methods. Cambridge University Press, Cambridge, England,
2000). The SVM was trained on a set of bona fide examples for both classes. On this



farther evaluated for organ specificity. A search for public domain
expressed sequence tags encodi ng the candi date proteins was carried out and
grouped awooet/gsgr3so tissue source. Only those protein werspe@bsaines that
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in other secretory organs (e.g. liver, pafdcreas). Exanple 2 Generation of
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Mannhei m Germany, Cat.No. 3186237) systemto generate |inear PCR tenplates
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No. K 4300/01) followi ng the manufacturer's instructions. For expression
using the T7 regul atory ,sequenges, fhe.construct is transforned into E.

col i BL@l@M%@Mﬂ ~@#., Methods Enzynol . 185 (1990)
60-89) and the transfornmed bacteria are cultivated in a 1 lbatch for

protein expression.Purification of H s- rotein i .
fol | owi ng st andé?&r‘g‘éﬁéﬁwgg apfibogifgto afe@O’E%’F CXHBFISER Q?,tﬁlelPTé?m 19

bacteria CyetfdfBed RN OBLAMIAG ihRRINGXETETHE @fpraseioh & ddrRrapplying a combination of

the RTS 100 expression system and E.coli. In a first step, the DNA sequence is analyzed
and recommendations for high yield cDNA silent mutational variants and respective

20  PCR-primer sequences are obtained using the “ProteoExpert RTS E.coli HY” system. This
is a commercial web based service (www.proteoexpert.com). Using the recommended
primer pairs, the “RTS 100 E. coli Linear Template Generation Set, His-tag” (Roche
Diagnostics GmbH, Mannheim, Germany, Cat.No. 3186237) system to generate linear
PCR templates from the cDNA and for in-vitro transcription and expression of the

25 nucleotide sequence coding for the CD99 protein is used. For Western-blot detection and
later purification, the expressed protein contains a His-tag. The best expressing variant is
identified. All steps from PCR to expression and detection are carried out according to
the instructions of the manufacturer. The respective PCR product, containing all
necessary T7 regulatory regions (promoter, ribosomal binding site and T7 terminator) is

30 cloned into the pBAD TOPO® vector (Invitrogen, Karlsruhe, Germany, Cat. No. K
4300/01) following the manufacturer’s instructions. For expression using the T7
regulatory sequences, the construct is transformed into E. coli BL 21 (DE 3) (Studier,
F.W., et al., Methods Enzymol. 185 (1990) 60-89) and the transformed bacteria are

cultivated in a 11batch for protein expression.



the Hi s-CDO9 fusion protein is pelleted by centrifugation. The cell pellet
is resuspended in lysis buffer, containing phosphate, pH 8.0, 7 M

guani di niwon2edd/esizde, i m dazole and thioglycerole, foll ecedrbyws013195
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washed once with RPM 1640 nedi um wi thout fetal calf serum (FCS) and
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di scar ded, Productigniof mg pl antibodics pealngl aeproten Ll Popi ng, 1 PEG

(rol ecul ar wei ght 40006Merck, Darnstadt) is added and m xed by pipetting.
After 1 mn in a Wat,er-@?ath at 370C, 5 mMm RPM 1640 w thout FCS is added

drop- wi se &t IPBYRPEAREF BGre within a period of 4-5 nin. Afterwards 5 ni
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PBS buffer for each.

20

b) Fusion and cloning

Spleen cells of the mice immunized according to a) are fused with myeloma cells
according to Galfre, G., and Milstein, C., Methods in Enzymology 73 (1981) 3-46. In this
process ca. 1*10° spleen cells of the immunized mouse are mixed with 2x10” myeloma |

25 cells (P3X63-Ag8-653, ATCC CRL1580) and centrifuged (10 min at 300 g and 4°C.). The
cells are then washed once with RPMI 1640 medium without fetal calf serum (FCS) and
centrifuged again at 400 g in a 50 ml conical tube. The supernatant is discarded, the cell
sediment is gently loosened by tapping, 1 ml PEG (molecular weight 4000, Merck,
Darmstadt) is added and mixed by pipetting. After 1 min in a water-bath at 37°C, 5 ml

30 RPMI 1640 without FCS is added drop-wise at room temperature within a period of 4-5
min. Aﬁerwards 5 ml RPMI 1640 containing 10% FCS is added drop-wise within ca. 1
min, mixed thoroughly, filled to 50 ml with medium (RPMI 1640 + 10% FCS) and
subsequently centrifuged for 10 min at 400 g and 4°C. The sedimented cells are taken up

in RPMI 1640 medium containing 10% FCS and sown in hypoxanthine-azaserine



days the prinmary cultures are tested for specific antibody. CD99-positive
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i mmuni zation, a fresh enulsion of the protein solution (100 ng/m protein
CD99) and corrpl ete Freund's adjuvant at the ratio of 1:1 is prepared. Each
rabbit is ichimmuneglobitihisthiionfromhthearllFaltun sapergaigstsl, 7, 14 and 30, 60
and 90. Blood is drawn and resulting anti-CD99 serum used for further

experinents as described in exanples 3 and 4. Purifi gatr on G
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i mmunogl obul ins are collected by centrifugation (8000 x g, 15 mn, 4C). The

supernatant is discarded. The pellet is dissolved in 10 nM NaH 2PO ZNaCH,
pH 7.5, Generation of polyclonal antibodies

a) Immunization

For immunization, a fresh emulsion of the protein solution (100 pg/ml protein
CD99) and complete Freund’s adjuvant at the ratio of 1:1 is prepared. Each rabbit is
20 immunized with 1 ml of the emulsion at days 1, 7, 14 and 30, 60 and 90. Blood is drawn
and resulting anti-CD99 serum used for further experiments as described in examples 3

and 4.

b) Purification of IgG (immunoglobulin G) from rabbit serum by sequential

25  precipitation with caprylic acid and ammonium sulfate

One volume of rabbit serum is diluted with 4 volumes of acetate buffer (60 mM,
pH 4.0). The pH is adjusted to 4.5 with 2 M Tris-base. Caprylic acid (25 pl/ml of diluted
sample) is added drop-wise under vigorous stirring. After 30 min the sample is
centrifuged (13,000 x g, 30 min, 4°C), the pellet discarded and the supernatant collected.

30 The pH of the supernatant is adjusted to 7.5 by the addition of 2 M Tris-base and filtered
(0.2 um).
The immunoglobulin in the supernatant is precipitated under vigorous stirring by the

drop-wise addition of a 4 M ammonium sulfate solution to a final concentration of 2 M.



30 mM NaC and exhaustively dialyzed. The dialysate is centrifuged (13,000
X g, 15 mn, 40 and filtered (0.2 nm. Biotinylation of polyclonal rabbit

| gG Pol yowonabs/osadsbit 1gG is brought to 10 ng/m in 10 wiirhiekbi@BB1HNaOH, pH
7.5, 30 MM NaCl. Per m 1gG solution 50 Bi otin - N hydroxysucci ni m de
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NaCl) | The B BECPGASE GREETE DO AT U Gerrenea 150l 56 BRBibel onal
anti bodi esgdgve been biotinylated according to the same procedure.

Di goxygenyl ati on of polyclo abhi t . 119G Pol ycl onal it i r.ought
to 10 ny/ rr%rﬁ? Wpfﬁlwtﬂb#‘?ﬁ%gf N&@&@g@ ‘ﬁ?ﬁ%’&ﬁ‘gn 1@@%?%%@#/%%’&%{ zér ution
50 m di goxp genINACBakd Bﬁiahydi@ﬁfdl@lzydd: TBe d@ljsftotaphtifaged (13,000 x g, 15 min,

aci d- N-hydr oxysycci nimi de ester (Roche Di agnostics, Mannheim GCermany, Cat.
No. 1 333 @@)"maiﬁ@reﬁlﬂprﬁpm}w DVMSO) are added. After 30 min at- room
tenperature, the sanple is chromatographed on Superdex(r) 200 (10 nmM NaH
2PO4/ NaOH, pH 7.5, 30 M Nad ). The fractions containing digoxigenyl ated

| gG are coPlofizyegongspelyrional ragbtifadi es are | abel ed with di goxi genin
according to the sane procedure. Exanple 3 Western Bl ot Protein sanples
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40C. The protein concentration of the supernatant is peasured by Bradford
usi ng d0st RMYP bere afded. Ads 30 prr abroppylsmperaiyget ﬁalﬁlﬁ[ﬁ%ﬁc %%r%%ﬂarﬂn

al bumi n st 888200406 %{Mrmﬁmgmmﬁ,spwmbs@ﬁ{mlwadwmﬁrﬁaeégn e tTinig HO
2% SDS, 0. 1% bronmophenol bl ue, 25% gl ycerol, and 14.4 nM 2-ner capt get hanol,
pH 6. 8) anbiotinglatsdtiEenracolzged M@nogorrﬁl antikodies haze heen Wepmylaiedacosyding. 5o
honbgenous,, gg%ﬁggrégﬁ%lggl s (Amersham Bi osci ence) and el ectro transferred
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Tris-HO, pH 7.5, 150 nM NaCl, 0.05% Tween 20 and 5% non-fat dry mlKk),

nmenbr angs ﬁﬁfoﬁ&&%ﬁoﬁ%ﬁo%ﬂn@?@bﬁtqgéi -rat antibody for 2 hrs at room

Polyclonal rabbit IgG is brought to 10 mg/ml in 10 mM NaH,;PO4/NaOH, 30 mM
NaCl, pH 7.5. Per ml IgG solution 50 pl digoxigenin-3-O-methy1cari)onyl-8—
aminocaproic acid-N-hydroxysuccinimide ester (Roche Diagnostics, Mannheim,
Germany, Cat. No. 1333 054) (3.8 mg/ml in DMSO) are added. After 30 min at room
20 temperature, the sample is chromatographed on Superdex® 200 (10 mM
NaH,PO,/NaOH, pH 7.5, 30 mM NaCl). The fractions containing digoxigenylated IgG

are collected. Monoclonal antibodies are labeled with digoxigenin according to the same

procedure.
25
Example 3
Western Blot
30 Protein samples enriched and isolated from the medium by Heparin columns

(mentioned above) are solved in sample buffer consisting of 10 mM Tris-HCl (pH 7.5),
150 mM NaCl, 0.05 % Tween 20, 1 % SDS, and centrifuged at 12,000 g for 10 min at 4°C.
The protein concentration of the supernatant is measured by Bradford using a standard

curve constructed from a range of known bovine serum albumin standards. After mixing



tenperature, respectively. After washing 3 tinmes for 10 mn with washing
solution (0.3% Tween 20 in tris-buffered saline), menbranes are incubated
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I 'res renove unbound anti n-a next, step,
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agnostic el rmany, Catal og No. 1633716) for 60 mn in 10
vl phosphaﬁ? %W—‘Iifa}c ﬂrerflyl‘ggﬁ?cfeo 9% NaCl and 0. 1% Tween 22) Pl ates are
subsequent |y washed three times withthe same buffer. For detection of
antigen- antibody conpl exes, wells are incubated with 100 ml ABTS sol ution
(Roche Diagnostics GrbH, Mannheim Germany, Catal og No. 11685767) and OD i s
measur ed akk@hpB® 60 min at 405 nmw th an ELI SA reader. Exanple 5
Statistical anal ysis of patient data:

ELISA for the measurement of CD99 in human serum and plasma samples.

20 For detection of CD99 in human serum or plasma, a sandwich ELISA is
developed. For capture and detection of the antigen, aliquots of the anti-CD99 polyclonal

antibody (see Example 2) are conjugated with biotin and digoxigenin, respectively.

Streptavidin-coated 96-well microtiter plates are incubated with 100 ul

25 biotinylated anti-CD99 polyclonal antibody for 60 min at 10 pg/ml in 10 mM phosphate,
pH 7.4, 1% BSA, 0.9% NaCl and 0.1% Tween 20. After incubation, plates are washed
three times with 0.9% NaCl , 0.1% Tween 20. Wells are then incubated for 2 h with either
a serial dilution of the recombinant protein (see Example 2) as standard antigen or with
diluted plasma samples from patients. After binding of CD99, plates are washed three

30 times with 0.9% NaCl, 0.1% Tween 20. For specific detection of bound CD99, wells are
incubated with 100 pl of digoxigenylated anti-CD99 polyclonal antibody for 60 min at 10
pg/ml in 10 mM phosphate, pH 7.4, 1% BSA, 0.9% NaCl and 0.1% Tween 20. Thereafter,
plates are washed three times to remove unbound antibody. In a next step, wells are
incubated with 20 mU/ml anti-digoxigenin-POD conjugates (Roche Diagnostics GmbH,

35 Mannheim, Germany, Catalog No. 1633716) for 60 min in 10 mM phosphate, pH 7.4,
1% BSA, 0.9% NaCl and 0.1% Tween 20. Plates are subsequently washed three times with



Clinical utility of the novel marker CD99 is assessed by nmeasuring its

| evels in 10 diabetic patients depending on injections of exogenous insulin
and conpawongodidsgraevel s with those nmeasured in 10 pati ecraEreecsh13195
denonstrated nornmal beta cell function. . Statistical analysis is perforned
by standard Student's t-test evaluation- \}Wt’h val ues <0.05 taken as
significant.Cains 1. A method for nmonitoring the progression. of .di.abetes,
conpri si ngtherfemetbufier. For dyteghianefdntigenyant cho & Vit aredrerbpted it

i ndi vi dual 4 amaﬁﬁéﬁﬂ Gelthid, Matabpens. for
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(b) to the anmobunt of conplex formed in Insulin Resistance. 2 A nmet hod for
nonitoring the efficacy of treatnent of diabetes, conprising the steps of
a) providding a liquid sanple obtained froma patient treated agai nst

di abetes, b) contacting said sanple with a specific binding agent for CD99
under conditions appropriate for formati on of a conpl ex between said

bi ndi ng ag&mémaledd CD99, and c) correlating the anount of conplex formed in
(b) to the ampbunt of conplex fornmed in the absence of treatnment. 3. A

nmet hod for the diagnosis of Insulin Resistance conprising the steps of a)
provi di ng Stalus'qwlehnﬂyaaiqnfqaatibmmamd froman individual, b) contacting said
sanple with a specific binding agent for CD99 under condl tions appropriate
for fortation of a conpl ex between said bindi ng agent and CD99, and c)
correl ati n@liniwal amﬂm;nmf tl&fncxvelrrphﬁxr GBSﬁmchssaase@lb)y rnepstitieg i lavmoisi 19 dibetinsul i n
Resi st ance. hods._ac ordl e urt her
characteri ?8Herftﬁg‘f31e m§a(indm§e§ % flr%go Ser ﬁ%%sgﬂ’ ar‘ﬁj Co%eﬁ[% t%%%g?lgm% to any
one of cl aitligse Indagurdd if L0 patismtsohizl dehendtratet] normtahbetasell fiinction. . Statistical

analysis is performed by standard Student’s t-test evaluation with values <0.05 taken as

15 significant.



sanple is plasma. 6. The nethod according to any one of clains 1 to 3,
further characterized in that said sanple is whole blood. 7. Use of protein
CDO9 as awvoenkas3Tsel ecul e in the diagnosis of |nsulin Reesrstrasmse1iiwom a
liquid sanpl e obtained froman individual. 8. Use of protein Endoglin as a
mar ker nol ecule in the early diagnosis oﬂ9type Il diabetes froma liquid
sanpl e obtained froman individual. 9. Use according to claim8, wherein
the early diagnosis is nade with a sad%kégﬂerived frompatients suffering
fromglucose intolerance. 10. Use of protein CD99 for nonitoring the
progressi on of diabet

s. 11. Use of protein 9 for nonitaoyi t
ef ficacy oi-tréd?ﬁ%ﬁ@gﬁﬁnﬂv%%éﬁﬁé?Pﬁ F“@g&ngE%Fﬁﬁépﬁq%fﬁﬁ%égQ%P%kaer
nol ecul e for Insulin Resistance in conbination with at | east one ot her
mar ker nol ecul e for Insulin Resistance.in,the diagnosis of Insulin
Resi stance frof a P Hgégﬂﬁﬁéa% eaﬂ%ﬁaéﬂe‘il 1%‘8?[ %hmlg%ﬁﬁif?’dual . 13. An
i munol ogi cal kit eoMmEs aEl ampleast 2 opeifkiiaading agdit fici OQoRgaddr for CDI9
and auxiliary reagents for neasureﬁF t of, 9. 14. A nethod.q; .Creeni ng
for a cdmpound whi EPRGIHPRT HPFLPIAE r?ﬁﬁ@@“‘,uc’gg’%ﬁr‘f)@’lp#& Befyiecnysaidinging)
contacting proteing, IndMddvoaagompound or a plurality of conpounds under
conditions which alTow interaction of said,.conpou % or, a Iuralitﬁlgf
conmpounds wi t hcCDo9orrgatngihe daouat Pgij’nﬂ & foRpe é‘&ﬁ? R thetieeH £PEPESpound

or plurality of coppenads iMidiR resk@ngo! ypeptide. 15. Anethod of screening
for a conpound that may prevent and/ or inhibit and/or attenuate Insulin

Resi stance, conprising the steps of a) contacting a conpound with protein
CD99; b) mpasun Agthbigodsiohitbiivg e cficatLbitr&B9%at yttidtetes, ontmrigiosihe stops ch
inhibits the activity of protein CD99 is a conpound that may prevent and/or
i nhi bi t 1% nsul i ®f Resi st ance. 16. The nethod of any one of clainms 14 and 15,
additionally conprising the step of immobilizing protein CD99 prior to step
a) or between steps a) _and. b

that prevents &hd/ BFOVIHRE Biliq)é‘idaﬁjéé?P&Ao%eéitng g"%]; a patient treatdd fage{in& £R
b)  contacting said sample with a specific binding agent for CD99 under
conditions appropriate for formation of a complex between said binding
agent and CD99, and
15 ¢)  correlating the amount of complex formed in (b) to the amount of complex

formed in the absence of treatment.
3. A method for the diagnosis of Insulin Resistance comprising the steps of

a)  providing a liquid sample obtained from an individual,
b)  contacting said sample with a specific binding agent for CD99 under
20 conditions appropriate for formation of a complex between said binding
agent and CD99, and
¢)  correlating the amount of complex formed in (b) to the diagnosis of Insulin

Resistance.

" 4. The methods according to any one of claims 1 to 3, further characterized in that

25 said sample is serum.

5. The method according to any one of claims 1 to 3, further characterized in that said

sample is plasma.



I nsulin Resistance, conprising the step of detecting soluble CD99 secreted
froma host in the presence or absence of said conpound, wherein a conpound
t hat prewsot2socass’3er i nhi bits and/ or del ays |nsulin Resipetrape@sios3185
conmpound with which the level of CD99 is_secreted froma host is changed.
18. Use of protein CD99 as a target and’ & “marker for screeni ng for a

conpound t hat events and/_or inhibits lnsuj es] stance, .19.. The .
met hods, uSes &Eﬁn]@iﬂﬂo%%glfdé‘?ﬁ ﬁoeﬁqyfngﬁ F}é%ﬁ%{?re%’g?%hﬂecz%ﬁct%]ﬁ?d g’s‘%‘%ﬁa}ﬂ ly
with refer encesatrgplteﬁgewﬁ(ggggj@,ang exanpl es. <110> F . Hoffmann-La Roche AG
<120> CD99 as target /marker for insulin resistance <130> case 22841 <160>
1 <170> Patentln version 3.2 <210> 1 <211> 185 <212> PRT <213> Hono sapi ens
<220> <2217 CDERe ©2225teinlCDo¢ 182)makedmoRsuksipriat dignesisiodinditin FRik206e
<220> <221> DOVAI N <222> (11? .. (22) . <223> si gﬁ% pepti de <220> <221> DOVAI N
r‘%’tad%ififr guuidish

(<§£21§)> (23) .. (Tg5)abgyds o 4849 > TRANSMEM <222> (123)..

5 8. Use of protein Endoglin as a marker molecule in the early diagnosis of type II

diabetes from a liquid sample obtained from an individual.

9.  Use according to claim 8, wherein the early diagnosis is made with a sample derived

from patients suffering from glucose intolerance.
10.  Use of protein CD99 for monitoring the progression of diabetes.
10 11. Use of protein CD99 for monitoring the efficacy of treatment of diabetes.

12.  Use of protein CD99 as a marker molecule for Insulin Resistance in combination
with at least one other marker molecule for Insulin Resistance in the diagnosis of

Insulin Resistance from a liquid sample obtained from an individual.

13.  An immunological kit comprising at least one specific binding agent for CD99 and

15 auxiliary reagents for measurement of CD99.

14. A method of screening for a compound which interacts with CD99, comprising the
steps of
a) contacting protein CD99 with a compound or a plurality of compounds under
conditions which allow interaction of said compound or a plurality of compounds
20 with CD99; and
b) detecting the interaction between said compound or plurality of compounds with

said polypeptide.

15. A method of screening for a compound that may prevent and/or inhibit and/or
25 attenuate Insulin Resistance, comprising the steps of
a)  contacting a compound with protein CD99;
b)  measuring the activity of protein CD99;
wherein a compound which inhibits the activity of protein CD99 is a compound

that may prevent and/or inhibit Insulin Resistance.



<400> 1 Met Ala Arg Gy Ala Ala Leu Ala Leu Leu Leu Phe Gy Leu Leu Gy 1 5
10 15 Val Leu Val Ala Ala Pro Asp Ay Gy Phe Asp Leu Ser Asp Ala Leu 20 25
30 Pro Aswo.2deme8d3a Asn Lys Lys Pro Thr Ala lie Pro Lyspcy®pRwsosans 35 40
45 Ala Gy Asp Asp Phe Asp Leu Ay Asp Ala Val Val Asp Ay Gu Asn 50 55 60
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Asp Gy Val Ser Ay Ay Gu Gy Lys Ay Ay Ser Asp Gy Gy dy 100 105 110
fg g GHI S| Ar g% L?/Shéiﬂé;l@d/?/ﬂiilnv ofak uf AhiansAsiindl 13, Eﬁchtlﬁll@lly\éainplrisﬁglﬂi@st&ﬂ& 120
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155 160 A n Ay Gu Val Asp I\/Et Gu Ser Hs Arg Asn Ala Asn Ala Gu Pro 165

170 175 AI a Val Gn Arg Thr Leu G 180 18
17. A method of screening %Jor a c%mpolljmh Rat t prevents and/or inhibits and/or delays

Insulin Resistance, comprising the step of detecting soluble CD99 secreted from a
host in the presence or absence of said compound, wherein a compound that
prevents and/or inhibits and/or delays Insulin Resistance is a compound with which
the level of CD99 is secreted from a host is changed.

10 18. Use of protein CD99 as a target and/or marker for screening for a compound that

prevents and/or inhibits Insulin Resistance.

19. The methods, uses and kit substantially as hereinbefore described, especfally with

reference to the foregoing examples.



