ADIPONECTIN ANTIBODIES AND METHODS TO MEASURE ADIPONECTIN Field of the Invention
The invention pertains to methods for measuring different forms of human adiponectin that are present
in human plasma/serum, and more specifically methods are based on an ELISA assay that utilizes
different monoclonal antibodies directed against adiponectin, in combination with different polyclonal
antibodies directed against different domains of human adiponectin. The invention also provides
unique isoforms of adiponectin and antibodies thereto, including polyclonal and monoclonal antibodies.
Background of the Invention = Adiponectin is an adipocyte specific protein, that has recently been
metabolic syndrome, and insulin sensitizing activities. Adiponectin is encoded by a single gene, giving
rise to a polypeptide chain of about 30 kilodaltons. In plasma/serum, adiponectin exists in various
molecular forms that include monomers, trimer, hexamers, and various combinations thereof. No
information is currently known in the art abdiielghitbsgesifieti

which types of activities. While current ELISA methods exist to measure adiponectin levels in human
plasma/serum, iffiscstittvaotipossibleite accurateljsaric rapidiyingadififerthe differentragipenectin forms,
ng_r are tht?ﬁ%fiH§ﬁébt'ﬂiﬁlQHAPQ%FEF&%E&?%MH%%HF%E18£ﬁ%'/§51@%,r§é%“%§@'&;?@iﬁb%l\?vr&?@}%fd§p§&'tf'c
adiponectin forms to a s ic sio State. isease. For example,. current adiponectin
measures %%ﬁ%%é”ki‘?g%@ %ct}a\'tﬁég’aa W %gﬁgriﬁ%%ssﬁfr%r e Baip %"é‘@iﬁﬁ“&‘.ﬁad&%s rﬁ%’teﬁfr% r&?‘g%eans of
readily predfeaRBEEE-pRySIBIGH stave BakEeren nrvidoen sitduipendianconsainmdifaeys such as
velocity sedimeniation birged filidgtiercwhichitan idiseriminatechetvadashighaandilersmelagular weight
adiponectin fgrmsdngudle.complicatrd metedsiobirartionation omihe hasis ofsizg.and are not

readily amenable to high throughput screening procedures. Summary 2 disclosure also provides the

ability to correlate the levels of these difg%rc ;J&g@p@& /S g&gﬂ% nhysiologic state, and preferably
using the correlating levels of said differ@nﬁﬁ‘nnmlga'gnuse—w iduals at risk of developing disease,
including but not Igpi;[)egc%1digb§tesd.sge%ificalg/.Hpe I%diab%tes OtherP tential dé}sbgase indications
where adiponectifi [Rotorms May provide Sigiicant VAl indidtd 2 BUE s NP it ¥ gtabolic
syndrome, REFSRSVASEGIED RSt itishdninding MisanlesnNmsH ANsivareshbiic Brestbhepatitis),
dyslipidemiiar andabtiier disdases. and Theldiselosumxnalsaiptiavides dipigueisafosmsdafiasiponectin and
antibodies §hﬁgi%tgeﬂ@,c%‘%%@é%|¥8@%l gimoupgionplantbadiERdaidRa [Shaspeel shere is
antibo

provided a r(rj)onoglanaA | directed to Nl;termlnu_s.of agiéaonectln, wherein the antibody
comprises 4 f%‘?ﬁeﬁﬂgiﬁx\ll%ﬁé%lealrleoé!isoﬁlgeef ?(%‘fh_?ﬁ@et&.&"ld’?ﬂ‘(’). 2 BN B HE AR Ehailf ViRESle region set
forth in Sed VNS comiringliasoigraspedrotirie e vis sdreentoniottomal attibodypbirscted to a
N-terminusvdfieidigeniatimoidoareifdhesastiptigyreomppsassa ightichaiasvariahleiregiomset forth in
Seq. 1d. N, a0 AN VRIARIE RN SR ININEN il Mo basnlD AR pRPECE here

4n
is provided a_ polynucleotide sequence comprisjng a sequence, enco t n variable region
selected fr(%mpé] §Pras! %.tﬂ 8?%&}?%.3”@9@14@ fﬁ‘?%ﬁrfﬁ%@ﬁ@éﬁ“ﬁhﬁ’é’% Buigsd peliynucleotide
sequence ésmiprsintsalseglienoecencoditig e thelavyrefiain thariabi vedion getbetéd flomiSeq. Id. No.
Sor7. TEpeisciaspircalso temonstiatgr it gifeierioadinanestinisefarmsidp sxdsiprnd that they
can be readiymeasyiaduning bzt matiods A NG AISSEN ARG (ol %gfﬁ';g&‘ns‘&&ect’ there is

provided a method for the diagnosis of pre-disposition to diabetes of a human subject, comprising at
least one dHPERSHRINGABASHANAABEHY K SsSH RS 115 YROOH CHA SR i aistiBlsdy earlier
described ahddmabeAig 20 had ratdewist onehadiporiedtin diyoio ralcantibgey (etecied ionh the group
consisting @J]Ql@ibwﬁﬁiﬂ‘dtéeﬁamblﬁzaﬂ@pd}&mwg}ﬁﬂ&&%yJ&@'ﬁt%ﬁﬁ@cﬁﬁr%ﬁn@ﬁ@%necm ina
patient sa rel Y s corresponding to Receiver Operatin aracteristic curve
(ROC) plort?sgw WAQ%GS%Q?%%%% %ﬁ?g%%gggﬁ ?cg?egéegrgéq%f?p%é?ﬁg%% gi%(éert%é? fg/Zaamen‘?irlﬁ?%l%ixth aspect,
there is proVited SHERRHbUGARED PGS $hose earlier described or the mAb AI2820 in combination
with at least one adiponectin polyclonal antibody selected from the group consisting of globular,
N-terminus and C-terminus antibody for the diag®88i&éfYre-disposition to diabetes of a human
subject.  As such, the utility of these assays, and the identified novel adiponect n antibodies and
isoforms utilized e peisewafi séossEdrtdiivohitdradisessee proyreb sidferces pdinsedaitrdatment,

prediction gfdceaimenheespoRaesnasivelasdiha dingnesisobrany. s of diseasey mese particularly
diabetes and cardiovascular disease.
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Description of the Drawings  Figure 1: Amino Acid Sequence of Human Adiponectin (Seq. Id. No.
19). The amino acid sequence of human adiponectin is shown, indicating the signal peptide cleavage
site, and the start of the mature protein. The site of the potential N-linked Nglycosylation is shown in
the figure.  Figure 2: Schematic representation of different adiponectin molecular forms. Adiponectin
has been shown to exist in multiple forms, ranging from a monomer, trimer, hexamer, as well as higher
ordered aggregates. Any of the aggregate forms c&n have different conformations. The functional role
of these different molecular forms of adiponectin remains to be elucidated. It is not known whether
there are adHittSREEPYSE FEHERRidhaIAOUTikafoRedR Heiderdedr thatnbamenithertheniolecular
state or biokpgicht robeBbladipotmetiand plEigrd 8 uSohematiorrelptasetation: dEihe yariens adiponectin
peptide sequenses (NdesminaliGrigrmipakang globidanpertides);that were, used (epitopss) to develop
monoclonal,and polyclonal antibodies. T h(ﬁaigg%ifi%%tes that tthi C m;fnercia%,rrflqnoclonal antibodies
are directed o are'not known'at present. - - Figire 4. ScReMati raprasentatish SPihe ditonectin
assay format ISHERV: oIS nalAN BB dEs datfea o g ondide, A usedws doatteduttiwell plates
ata WO 20084:@84003RGikP20081050025ar 3 <eeasentratitimaifoty- 1Qiugliwell. Afteg@a coating
period of 2 hayacoh ARYSedhmallsara yingedwith hufier.anddhe piologic sample containing
adiponectin is added to the plate, and incubated with antibody coated plate for several hours. The
wells are washedyth iffer, 30 A seRhl palyanat antiaedy ditected o difsrent eitopes o

adiponectin is,5 added to the welts, and incubated for an hour. The wells are washe Wi F‘?buffer, and

a developin§eAHHBSE -GSt I Eh SOt EBKITIGRted to HRP is added for an hour. The wells are
washed several times, and a 1N4B substrate solution is added for a fixed time. The reaction is stopped
with the addition'bRPEEAHSHE S5t EridaHE Shticarersiig) andsolnsiectsterminettrMimamount of
aciiponectinfindhesample fedetelminethdd by opmparinipthe Qb (eptioad dansifyy-ofdhe sample, to

the OD of askgaunamew shalpensetinuichis ied R genetale ysigndard curve. | Figure 5
Schematic representation of a selective adiponectin assay. Specific combinations of antibodies are
used to detect specific.adipongetin e Wit e e of. adinanecty. whichds,genatally found i
biologic samgles such as plasima. 15 Onl iponectin isoforms (ecognl_z?é yctwo ant?bodles, one of
which is a i Jilelulely PARABEH: AP 806 SRR Bty Ad ikt sABBoay kiR FeiRstetinized and
quantitatedinthheseaddais. Therearheavbelaanyplesavhere cettiinicondeindtioNs of, antibodies are
able to recognize multiple forms of adiponectin. One example of such an assay could be the
commercial adiponectirirdsssyeftorth&&Dssysteitsd or somaeidbedassays:-udickowe-have 20

deveIOpedswﬁmé%gg&ngmlﬁxkecf%ma%@@9&(18&%@1&9@3%%@&{?1’&%&qﬂ%?%%%i?dmeasumd’

as well as e ifferent isoforms that are recognized from gradient fractionated plasmayj. ~ Figure 6:
Schematic représentation of the work flow in measuring adiponectin levels in plasma samples.

25Figures 7: Standard curve for ELISA assays using MAB3604 and globular and N- terminal
polyclonal antib ’aigs.%k'i‘nﬁi‘%?‘ar@%\}ﬁd@boﬁfdiﬂ B PSIXYERaHE CERANSHSIRP IR ¥itrénce

adiponectinctiizadestagibrd (C-teavyHiuay)ydebiEosdoiGrigiwdlfemtieqgldbiiar daniain adiponectin
pAb (Figure 7a), and for the N-terminal domain adiponectin pAb (Figure 7b) with the mAb MAB3604 at
a 1:5000 dilutior180FigliresBalStatardsaurse tfor BifSAnasgymusingmdhAIZ8 28 anddhree anti-

adiponectifpolsjanalianiaamienclxamples ars pravidesk ol aRELIBAANdard qurve sing the
reference standard adiponectin 1-244 (C-term His tag) 0.0195 to 10 ng/well for

In a fifth aspect, there is provided a method for the diagnosis of pre-disposition to
diabetes of a human subject, comprising at least one adiponectin monoclonal antibody
sefected from the group consisting of an antibody earlier described and mAb A 12820 and
at least one adiponectin polyclonal antibody selected from the group consisting of
globular, N-terminus and C-terminus antibody in an assay to screen for adiponectin in a
patient sample, wherein assay values corresponding to Receiver Operating Characteristic
curve (ROC) plots with AUC of 0.65 or higher indicate a pre-disposition to diabetes.



the adiponectin globular domain pAb (Figure 8a), and for the N-terminal domain adiponectin pAb
(Figure 8b). Figure Sc is an example of a standard curve using the 35 reference standard adiponectin
16-247 (N-term FLAG tag) 0.0195 to 10 ng/well for the C- terminal domain adiponectin pAb. The mAb
used in each example is Al2820 at 0.5pg/ml. WO 2008/084003PCT/EP2008/050025 -4  Figures 9:
Standard curve for ELISA assays using mAb MABJ10651 and three antiadiponectin polyclonal
antibodies. Examples are provided of an ELISA standard curve using the reference standard
adiponectinl -244 (C-term His tag) 0.0195 to,10 ng/Nyell for 5 the adiponectin globylar domain pAb
(Figure 9a), andflcg? ﬁ%%{q\ﬁ%g?rcﬁ{k]ﬂ%%rgds_ 5&1“[%&& Ei%r&%/gg%)faﬁ‘—c%ru%% t(g %Q%sne gﬁa(]gﬁrp?eesé“ }a(“sr&:andard
curve using4iBerétér e §iAntararakisisactiit si2lezst e rd Pesditagy for thel @rdbatinal domain
adiponectinghikedTfrermiAb isdMABIN6SInatdd. 2b pgam NFigures 4 BnStandarthcunveiiod EEFSA assays

using mAb AdipanectinMiandHyee.hAAntiradipensciimpobysional antibodies. Examples are
provided of an EL1SA standard curve using the reference standard adiponectinl-244 (C-term His tag)

0.0195 to 10 nafiel for the adiepneatinalobulardampingabfagus Lomaod foriheiermina

domain pAb (Figure 10b), Figuré 1Qc is an example of a standard curve using the reference standard

adiponectifi 624 ?TTREAEH ELIRE Tyt B e el niRall nd4irRe% RIEREEn BREDhE mAD is
Adiponectifraetianimpvadiion Figramint Standsgd eanvelfows Ehd Sieassayolisily o Adiponectin
M24 and thrge.antinaeipanRectin-RalysienakantibedisssExanaplesare provided of an ELISA standard
curve using the reference standard adiponectinl-244 (C-term His tag) 0.0195 to 10 ng/well for the

adiponectin globular domain pAb (Figure,lla),apd feribeyN:ierminal 20 domain pAb (Figure 11b).
Figure 11 c is an example of a standard curvé Using the reference standard adiponectin 16-247

(N-term FLAG tag or he Csyminal damain a9iponsein R Ts mabsadonesting2d at ugim1.

Figure 12: Standard curve for the ELISA assays using the adiponectin ki%'from R & D Systems. An
example isTBHARSIDF S ECFS A ST FLBRAS GG the BB AT B vianb@siifonectin
ELISA kit fetravR&D 18y stehibe Figuref 1BsFrativnativeiof Hormial hlitharpplasmbSdmiotd by velocity
sedimentaipp.canidimeasiement et gdipenectin isoforms using the EL1SA with MAB 3604. Human
plasma was fractionated by velocity sedimentation, and fractions were collected. Fraction 1 is the top

ofthe gradient, g frastiorsaQ s Resiamof e 3P arcent.e Adiaonaglin [eyels yere meastred

using the 8%6 4t.in corgbina ion vvtith the,g%obugtar]dgmain and the N-terminal domain polyclonal
antibodies. THERGHOIBNAT Antibody MRB3604 WAS Gs8d st E2EH0 06 Ui B K He E4Ptlre antibody.
5111 of eabtrfragtiotswed! asshighgroysterndiag thedevaryophdiposeesgate forms can have

different conformations. The functional role of these different molecular forms of

adiponectin remains to be elucidated. It is not known whether there are additional post-
transiational modifications on adiponectin that modify either the molecular state or

biological role of adiponectin.

Figure 3: Schematic representation of the various adiponectin peptide sequences
{(N-terminal, C-terminal and globular peptides) that were used (epitopes) to develop
monoclonal and polyclonal antibodies. The specific sites that the commercial monoclonal

antibodies are directed to are not known at present.

Figure 4: Schematic representation of the adiponectin assay format. Briefly,

monoclonal antibodies directed to adiponectin, are used to coat multiwell plates at a



WO 2008/084003PCT/EP24818/050025 Al2820. Human plasma was fractionated by velocity
sedimentation, and fractions were collected. Fraction 1 is the top of the gradient, and fraction 20 is the
bottom of the gradient. The adiponectin levels were measured using the mAb Al2820 in combination
with the globlfAreR5HEd3the N-terminal domain and C-terminal domain pofycigaPEadtEadies. The
monoclonal antibody inAb AI2820 was used at 0.5 pg/mil .as the capture antibody. 5ut of each fraction
was assayed to determine the levels of adiponectim Figure 15:Fractionation of normal human plasma
sample by velo¢€ity Segirreneation; dAdehedbukémentotiadiponettin doformsLiding the EtliSmewith
MAB 10651. Huimad plastidfvasdiastianaiedow velciby, sedimentaion anc flagions wera:1Q
collected. Fraction 1 i f radi |0 isith he gradient. The
adiponectin Ie\%l)@ \%é?g th%gg M[)leégﬁg?ﬁ tﬁéﬁrﬁ%%qﬁ%%%!i %%%ﬁ%?ﬁ%ggﬁ %ﬂ’ﬁftﬁ ear%_ﬁ%ﬁ tgg d?(\f)lrttliw{ ain, the
N-terminal dom& AP & 4P 'Ha‘??li STHAIR BORRSH Y Lot dfed PR hiohSENal AHHBBEY MAB 10651
was used dt 0.25lag/inlths tred captlrecahtibddipr Spl bbeadifractiornwas:dsshyed toudetenmine the
levels of adiponegtinyLaFiguredo:Rsartionatiomnpfineumal ijuma plasma sample LY ele i,
sedimentation-gd ieasramen Ladipenselin splennaHsing e Eizoinmab adipanegtin M.
Human plasma was ractlona_teoie by vefocity sedimentation, an ]fractlons_ were collected. Fraction 1 is
the top of the §FifieRtaffdreetisns PR thy Wottbm stditiey rabiehsisiadipeneatn s ertifmre
measured usintgthe iy 20adiptiectindd] ifheombinatioiwithsthelgloblilasciophaingd theisteiminal

domain and Cermingkdemaindplyslanal antiadies.Ihe inab adipensetindMi was usss,at 1,0
mg/m1 as the ggpture %ntﬁﬁ) . Sul 81‘ each fraction was daggig)éed to determine the levels of
v .

. . e 1 WHICH 16 .Used {0 genergie a standard . . .
adiponectin. FlguPe 17 Fractionation of Tiormat human pfasma Sample by velocity 25 sedimentation,

and measurement of adi o,r_lec%%soforms usir‘égfthe ELISA with mAbngiponectin M24. Human plasma
was fractionated by V&IBEity setfitiBRIAGIRP SR FAN0RS Rerecchlie ASH BFAERoATTs thitofiiof the

gradient, and fractiona0is edbdhomesfatte upadienteRse sigitinestindevdis ersmerbkuretiausing
the mAb adiporegtin:M24dipeastbinationvith dhe-glopwandomainl sae Natepninaldomainansd 30
C-terminal dorpgj I ptibodi he:moenoclonal antibody mAb adipgnectin M24 was used at
1.0 tig/mlliags [E? Pa%atﬁgrge%gn%&&sé@ 95%{%%_10-6%?&%16 rfg) ti%%o%g%slbé)ségsﬁgél %oocf?gtg%iﬁseatﬂlé) Pé)\fé?g %f
adiponectin. FURC1E: BRAARSHANB BIhdPmArhiTRAR priindysuhie syarasety barreiiesn, and
measurement of hdioeragtin Tbefommy bsingthe <R \&h B adipanectint 8 EbAS Af Htitnalicplasmidavas

fractionated byyelesityisegimeptatinn. andfastions werscallesird oFraction Listhe tap of the
gradient, and fraction 20 is dt.he bo%tom of tlﬂ% mV\IE%%OOSQOMOOBPCD tg008/0500

ercial adiponeciin assay sysiems, Of some ol the assays which we have
20 developed, which recognize multiple forms of adiponectin {based on levels of adiponectin
measured, as well as the different isoforms that are recognized from gradient fractionated

plasma).

Figure 6: Schematic representation of the work flow in measuring adiponectin

tevels in plasma samples.

25 Figures 7: Standard curve for ELISA assays using MAB3604 and globular and N-
terminal polyclonal antibodies. Examples are provided of an ELISA standard curve using
the reference adiponectin 1-244 standard (C-term His-tag) 0.0195 to 10ng/well for the
globular domain adiponectin pAb (Figure 7a), and for the N-terminal domain
adiponectin pAb (Figure 7b) with the mAb MAB3604 at a 1:5000 dilution.

30 Figures 8: Standard curve for ELISA assays using mAb A12820 and three anti-
adiponectin polyclonal antibodies. Examples are provided of an ELISA standard curve
using the reference standard adiponectin 1-244 (C-term His tag) 0.0195 to 10 ng/well for
the adiponectin globular domain pAb (Figure 8a), and for the N-terminal domain
adiponectin pAb (Figure 8b). Figure 8c is an example of a standard curve using the

35  reference standard adiponectin 16-247 (N-term FLAG tag) 0.0195 to 10 ng/well for the C-
terminal demain adiponectin pAb. The mAD used in each example is AT12820 at 0.5pug/ml.



- 6 - gradient. The adiponectin levels were measured using the R & D adiponectm EL1SA. The assay
was used as described by the manufacturer. 411 of each fraction was assayed to determine the levels
of adiponectin. Figures 19: Analysis of human plasma samples for adiponectin levels using MAB 5
3604 with gISHaAHERHIPE 19a) and N-terminal (Figure 19b) adiponectin poRfclohBI4ktibYafes. Human
fasting plasma samples collected from normal, diabetic4 impaired glucose tolerant (1GT), impaired
fasting glucose (1FG) and both 1-GT & 1FG individuals was assayed for levels of adiponectin. The
antibody pairs for assaying were MAB 3604 in combination with globular adiponectin or N-terminal
adiponectin polyclonal antibodies. to The adiponectin levels (pg/ml) are plotted against the levels of
fasting blood glucoseigmeddL > thmdivid yalsanith Rblfral{astingiglucose MxdEsls bluamdidmendhCT - pink

square, IFG - mﬂp&w&@ﬁws@cﬂe@ Tn%%&ireBQhEQiHﬁsﬁfso% mlg@baﬂgn @L@@p@?@ﬁ{t@!&a'ﬁ%&gmf'cam
o oo PRSI £iaues 80 A of umen Rles {9 dipanogtin lSugls using
mADb 15 Al282 T’ob ure REtermina z{é%ure b 5n‘ termina bi“d%“e
adiponectin’ po@‘él%ﬁi\%ﬂf’éﬁf%(ﬂ@guhﬁﬁ‘%’ﬁ“fésﬁﬁb piEEHa Gandpré %ﬂ%&e@fmmahdmwndﬁﬁ%tlc
impaired glucoSegulerént (FET)e itnpairedefastiply glucose (&G cand heith |Gt &fHGirdividdals was
assayed for |e\é€i§&fa@ﬂ&@@@%ﬁm\ﬂ' heARIbRSlY. PRI 1AE assavRe RIS MOARIARS20 in.qgmpgipation
with globular ad| %ml hl)ge[ aﬂ,ori go termlnal adiponectin polyclonal antibodies. The
adiponectin Ieve are pIo ifist the levels of fasting blood glucose (mg/dL). Individuals
with normal fastlng Iucose Ievels blue diamond, IGT - pink square, 1FG -yellow triangles, IGT + IFG
- light blue cross, and®i&bétic? 1HP§é@§t‘éW§lf°ﬂ%§ﬁlé§ﬁY%Bﬁ@¥dﬁ&j? S Hppare, @ép@tﬁidﬁﬁ%lth the
N and C-téfminatiantibodiesn poBigures 2tiibaratysisxefiplmmancplasmdedaniplesibisadipantetin levels

uzi_ng MAB 10654 wi@blggo%wafrefﬂm s’%gdﬂiaﬂ"a‘l'i@f?m{lﬁgw? ?éb}iamgsft@g@ir@ai 1(dfsilgdésrq #1¢)
adiponectin p man fasting plasma es collected,from normal, diabetic,
impaired gIu(:o’bé}{t%ne]argfa%r1r':t a%lpmf)cgipeﬁi?és?m %(Pucos JB(?l&—lgp‘and gé faci' Z & ndivi wdhzﬂs was
assayed for le @%Paﬂf&bﬁgﬁﬁe A& arkt 6y?€é|r]§f@?%“a’é%lﬁyﬂfg%ﬁé%q@m%%%ﬂsiﬁ&:éﬁblnatlon
with globular adipomectintaitetmiipd orcGrtadriinal (Adiponettin @alyclématiantibadies: T ke adiponectin

levels (pg/ml) ang-lotted agglqggw@yﬁj@ggﬁg{mﬁlpgg g@ﬁgse (mg/dL). Individuals with normal
fasting glucose levels - blue diamond, IGT - pink square, IFG -yellow triangles, 1GT + 1FG - light blue

cross, and diabetic ifi r e
2008/08400PCT/EP %ng%?gg%dm ik ;garﬁgg‘)g ég% %ﬁmﬁﬁgﬁ@%ﬁﬂ%ﬁ% e 1 r%héﬁefastmg

plasma sampl&8%3 5%‘%88%}&3‘}?6% S mp RIS s @ TR Eh o & E i paienddsing
glucose (1FG)c#n b@ﬁmGﬁe&r@@mdl\?MMEasmd ol eelsof ddipoagcticd IPhetaritibody

pairs for assayiggvelefer mifdbaadipanestildbhin.campination withelobwar adinepesting Nersfegminal or
C- termlnaL(adlgggl%yrbggly@%[%aé antigodies; TI?F glg%ng}g%g vael étlg/mé.%rgr Plotteg]]nag inst the
ue

levels of fastln(tﬁblood glucas Individuals with normal fasting glucose levels amond

IGT - pink squiT&"efEes Sapst %%ﬁ&?ﬁ@@%ﬂﬂ#@ rghtihe 6ﬁ8§§°ahléeo%ﬁ’ét18“‘%lé%‘%férlsk A
significant cor@mqsrapfpbré“ht edpesialypwithc the gsbalapgnd. N-terminal antibodies. 10Figures
23: Analysis of human plasma samples for adiponectin levels using mAb adiponectin M24 with
globular (Figure 23&)giN<dminal {kidgure23bj andBCHmingt (Sigdre 23d)padiponadtin-pelycknal
antibodies. qu@;kﬁaﬁynagl samp! &a&&j'@)@tﬁgﬁﬂm@wmlddea%w H"f‘é@&&%}% XO'efam

(IGT), |mpa|red f ucos oth IGT & IFG individuals was assayed for levels
adiponecti. Tﬁeaalsrﬁﬂr11 0%1 ‘“’é“%%lgléigr%a gﬁﬁbl S WIAB Stdiponectin M24 in combination with

globular adiponectin, N-terminal or C-terminal adiponectin polyclonal antibodies. The adiponectin

levels (pg/m1) are Fﬁﬁﬂlé?j dgainst TREIRRZIS b RistMy B odt yitbsBl A htivibtale R normal
fasting glucosectbvaistatitne didmondiGTerpirkadguaretif Gofyetowdnandle £ IGT witk GlAtight blue
cross, and diagsig - Hlahaaﬁﬁgaalﬁa%@niﬂﬁamawrsiatiaedwgema%@%iﬁllxtwi{b {he.globular
and N-terminal gniaacies, FiaWS 34ANAIYSR B DUMRRRIaSMASSmpIoR 2 ATROTECIn oyss using
30 gradient. The adiponectin levels were measured using the MAB3604 in combination with
the globular domain and the N-terminal domain polyclonal antibodies. The monoclonal
antibody MAB3604 was used at a 1:5000 dilution as the capture antibody. 5ul of each

fraction was assaved to determine the levels of adiponectin.

Figure 14:  Practionation of normal human plasma sample by velocity

Lo
ot

sedimentation, and measurement of adiponectin isoforms using the ELISA with mAb



D adiponectin ELISA. Human fasting plasma samples collected from normal, diabetic, impaired
glucose tolerant (IGT), impaired fasting glucose (IFG) and both 1GT & IFG individuals was assayed for
levels of adiponectin. The R & D adiponectin ELISA assay 25 was used to determine the levels of
adiponectin. WHS48{8&ttin levels (itg/m1) are plotted against the levels FFAZERIEBIBBEZSIucose
(mg/dL). Individuals with normal fasting glucose levels 5blue diamond, IGT - pink square, IFG - yellow
triangles, IGT + IFG - light blue cross, and diabetic - blue asterisk. No significant correlation is
apparent. Figufes'9). C%FF@I@%@F?@FMW@I&@uﬂéﬁ?@%&ﬁd%@m@@@@@@mcﬁosbf@ampm
Characteristicsedi=%26 Typedbdiabetits (G3D)Y and MNxdi2d:nannalaciere@xanineshIhe diagnostic

criteria used 1‘03;r hl § . 2 re 251% The level of
adiponectin is m%%matﬁg% 5?%8&%&%%@8??&%%%& lééc%}gggfé(gc? 1(%)#1%1 b I%’ or?n E}éﬁ 20. 84,

95% c.i. 0.74-0°95) s chﬁfvlgs.é %Lf”f?w‘&?@a“ﬁi‘?f&%Hhtiiﬁmﬁé\%‘l’é%%ltﬁl@iwlbIBB]LY%?‘F@M are
associated WwitlTigsaliisd idbeteer85leskl Bighed 2BAITHE/ROG et rveshioWs thérsenshivitypama
specificity for glabbtar,concentiation.cutoffwalesof 20f0nandiR -ig/arLdkER stands for false

positives. The area under the curve for the Ml globular form was 0.731. WO

20081084003PCT/ER2008/050025 -8 snari FigWES 2 BmGORIALAN 1@&@4&4\' iaHpinuS Foymang Fasting
Blood Glucose. § e Charataterlstlcs N= 126 Type 11 diabet ?Ag/%é] i{%{@g%’\gﬁﬁj’t& J;a\ill%év)ere -
>1

uneniation IE‘!C&SHYFB’I f e One Fni
examined. The diagnostic Criteria Use D'in tHis'¥a
Figure 26a; ThEféVel 6Fadiporasts i¥n %Wﬂﬁﬁ@ ]@’tﬁ@%ﬁ’wq@rﬁﬂm@q@rmﬂﬁ rﬁr@@m ratis for the

globular form (64R=@:453,195860:i.1 0:32:0.89) was signifieantlyle Is:tham boindicatingthat lawHevels of
the M | N-termipalarim e assasialed WDLTVer: hilRReles ek Fows 298] P%FSQ&OW g Shows

the sensitivity a it Iobular concentratign cutoff values o
area under the" cf?rvte O?I %ﬁé}/} Té%lﬁhg RS T \}\fé]ﬁqod?@%mfﬁ(ﬂ@i &e@%"’?““éo#éﬁf?&)ﬁ)ﬁlﬁ’a@&ﬂeIobular

Form and Fastifi§Bided @1@@69@9@%&@@@&&3&%@@ INe#26 Ty pie N 2diabbticss(T2Rjand:N=124
normals were exdbaidgds The didgnestic.criteria usaddar-12Rin thisisamplewpsdasting blood glucose
(FBG) > 126. Figure 27a: The level of adiponectin is in pg/ml, and is the M24 globular form. The odds

ratio for thg globula@fg&ﬁ?@ (QR=0.4488%a ok 030-Pafhvas,signif 'ﬁﬁa@f‘h’ale%%v thy 194i3djgating
I
(0}

that low levels Oéltltl]]enlyéli 10! IQt%?an[lef:orgrle%{gl %chtedeWIH;] -11; oeullll diabete gur 27h; bThe
ROC curve shows the sengitivi y anilfspeu |C|ty for b?ob tlar Concentration cu @% 4.0, and

5.0 pg/ml. The*dHen6rderYhe cURve Tl tResm 4 Godatrssdvas o MQWFQ@WQWQBHGI%W of
M24 C-termindsafiarm anrdeFasting BloBdiGhucass. 20 SagmplelGhardaierjstics =16 Jypeddiabetics

]gthD) al?ldl\(lj llv%‘ﬂr&ﬁ”BF@?H’é/eg%ﬁk@mmeﬁl%%] mlegﬁt;@e@&&gr{@ef@%ﬂe@h%%%m%b'%gmt%%xﬂvgz
asting blogd glucose > ure 28a: ve ipone in pg/ml,"and is the

C- termlnus(8 forrréi!I <Ul(fdlgl)}a o 01}1@}%31&0 T % gh% 55%‘% c'rr 88! OigﬁaWa%“
significantly Iegstﬂﬁﬁﬁnlﬂ iABTEdngatystanw Pél‘iél@%ﬁh@hﬁl%t&mﬂmsimrhi lans22Bissbotiated with

Type Il diabetegiskasFigrirep2@fe: aHne RO G ausveshawstthe sensitivity andspesificityfaralobular
concentration gutqff,valyes of 3.0, 4.0, and 5.0 p.g/ml. The area under the curve for the M24
C-terminus form was 0.740.

Figure 17:  Fractionation of normal human plasma sample by velocity

sedimentation, and measurement of adiponectin isoforms using the ELISA with mAb

o
[}

adiponectin M24, Human plasma was fractionated by velocity sedimentation, and
fractions were collected. Fraction I is the top of the gradient, and fraction 20 is the
bottom of the gradient. The adiponectin levels were measured using the mAb
adiponectin M24 in combination with the globular domain, the N-terminal domain and
30 C-terminal domain polyclonal antibodies. The monocional antibody mAb adiponectin
M24 was used at 1.0 pg/ml as the capture antibody. 5pl of each fraction was assayed to

determine the levels of adiponectin.

Figure 18:  Fractionation of normal human plasma sample by velocity
sedimentation, and measurement of adiponectin isoforms using the R & D adiponectin
35 ELISA. Human plasma was fractionated by velocity sedimentation, and fractions were

collected. Fraction 1 is the top of the gradient, and fraction 20 is the bottom of the



Figures 29: Correlation of Al2820 Globular Form and Fasting Blood Glucose. Sample Characteristics:
N=126 Type Il diabetics (T2D) and N=124 normals were 30 examined. The diagnostic criteria used for
T2D in this sample was fasting blood glucose (FBG) > 126. Figure 29a: The level of adiponectin is in
itg/ml, and isYRE*N®8YE%Iobular form. The odds ratio for the Al2820 globuRsF ¥EHE{SRLBB7, 95% c.i.
0.80-0.92) was significantly less than I, indicating that Igw levels of the Al2820 globular form are
associated with Type Il diabetes risk. Figure 29b: The ROC curve shows the sensitivity 35 and
specificity for giobiifar.coheedirationtcutoffivalcresuhe:10;dBirarid SRO%tE miipbhecareALiRde Tthe curve
for the Al2820 gleyulassfassa wagdefibdd W%QQ@AQ!%@Q%ECHEP&%&Q@QQ& W3 assﬁf@yi’gs 30:
Correlation of %I& %%#é‘lﬁé%@éﬂ?ﬁ%&ﬁ gg\%tﬁ}asting Blood Glucose. Sample Characteristics: N=126
Type |l diabetics (T2D) and N=124 nofmals were examined. The diagnostic criteria used for T2D in
this sample was fast[;tq bjo?g_ g!gc,qse (FUG) > 129. Fi$u(re 30a: The Jevel of adipaonectin is in mg/ml,
and is the A 12820 N5 términud form:. $he B FANE to7 (e w1582t NIBFMIR IS FoisIsRE6 87, 95%
c.i. 0.95-0.99) Wil sighifisiantlale sEighHam Pahaivhiingethanpw fevets bithadize2eiN-teriusiform are
associated withriiipeldsdiabetesrislktirigpre30hatpe-ROTcty ershows the sensitivily apd specificity

for globular cop [e]a val 0f - -1l ., e er-the curve for the
Al2820 N-termzljrglj%s8 gﬁﬁgéfg@% flﬁﬁﬁqf gd%éﬁb?&%gsgtibi?\@f A%é%z‘%‘%c@g?r% [ rﬁ? Il—no m %una?is Fasting

us f fgl igures 31;
Blood Glucose" &atipie CRAMSE ?’%P—ﬁf%'%% G RR TSP R Y B O ¥ Were
examined. Thecdiagnests eriteréobsbd f9iTRB i tiidistmpleavadifastirgrbtobd gluteseFBEG) > 126.
Figure 31avTheHeveliphadiponeatin indmup/md, gadds theflZ8R0 ECderminpsdesny dhe gdds satio for
the AI2820 C-terminus farm: (QR=0.97; 95% c4. 0.93-i5,0.99) was significantly less than |, indicating
that low levels of %%EZIZ%HZ%‘g%?n%n%S J1%?%7]11 ‘grég sé%s%é’og}éltcg ngé 5 ype[_}lﬁedl_a1 %f)ensciigifpﬁg _Iﬁgel%lb:
The ROC curvEERtwE the LEifeilig gl dodciichy rohglobiiarepcant s Eutdthiratsisiar 3.0, 4.0,
and 5.0 jig/ml. ¥heigréaramdertetourveforthetAl2820 C-terminus form was 0.663. Figure 32: Nucleic
acid sequence (Seq. Id. No. 16 and 17) and amino acid sequence 20 (Seq. Id. No. 4 and 5) of the M1
light and heavy chaifigiatiable ragidnss $hacanrespendingredions: efiberAdiporegtniHhybridoma

cDNA werg cloneg andiaeguenced e aminaasidsequencewas.dediced: from.ihechNARequence.
The variable region amino a?uij;f enlcode th%.]zpec C blnd:€g regiop of the antlbody and confer the
high degree of sf}’eocl?ﬁ(cﬁtl)} Gini! .%ﬁ%dﬁ‘*]néli)é) & adlip BIEE RIS RIAB LT S5 eligsted fE9%ure 33:
Nucleic acid ségti@abelishsicidrneire®)ehirg anitrscaditl Sdquémpei(8bfsitha\du & sl 7y bhthe M24
light and heavyelhaic vacintile sepicns!shhe earespoRting s egicnscatbthe AdiponesiaMahylsdoma

cDNA were cloped; cedls oF i .aci nEs,was deduced fram the cDNA sequence.
The variable r%@i%?rjﬁag qﬁ%%%%c%%%é%ﬁgﬁ%%%%%{Qéﬁ‘?ﬁg?nﬂﬁ%y\{r%g%ﬁrf é?%ﬁ%néqn\%%cw,n Ig%ndr céonfer the

high degré® of SE&HCHY BT 1§E BiR HEURAEBTecHE NRARTHS Ao HaiaY) areminiiedaa:
Amino Acid Segaiastéhedmiparisofistand DR Alssiganientsior. |gBdiedvy Chan Maniat éaRigions for
Adiponectin Hyhridemeav€ellllinesid aad i24. p\WO L008/084003RE TRER2008(PPQ025; - 101

blue cross, and diabetic - blue asterisk. A significant correlation is apparent, especially

with the N and C-terminal antibodies.

[
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Figures 21: Analysis of human plasma samples for adiponectin levels using MAB
10651 with globular (Figure 21a) , N-terminal (Figure 21b) and C-terminal (Figure 21¢)
adiponectin polyclonal antibodies. Human fasting plasma samples collected from
normal, diabetic, impaired glucose tolerant (IGT), impaired fasting glucose (IFG) and
both IGT & IFG individuals was assayed for levels of adiponectin. The antibody pairs for
30 assaying were MAB 10651 in combination with globular adiponectin, N-terminal or C-
terminal adiponectin polyclonal antibodies. The adiponectin levels (pg/ml) are plotied
against the levels of fasting blood glucose (mg/dL). Individuals with normal fasting
glucose levels - blue diamond, IGT - pink square, IFG -yellow triangles, IGT + IFG - light

blue cross, and diabetic - blue asterisk. No significant correlation is apparent.

35 Pigures 22: Analysis of human plasma samples for adiponectin levels using mAb

adiponectin M1 with globular (Figure 22a), N-terminal (Figure 22b) and C-terminal



Definitions All references cited herein are hereby incorporated by reference in their entirety.  The
terms "protein” or "polypeptide" are intended to be used interchangeably. They refer to a chain of at
least two (2) or more amino acids which are linked together via a 5 peptide or amide bond, and is
independent’P P8t itatslational modifications (e.g., glycosylation, acylatidtt BRB&REM Bfon, etc).
Antibodies are specifically intended to be within the scope of this definition. The polypeptides of this
invention may comprise more than one subunit, where each subunit is encoded by a separate DNA
sequence. Thel PigteiR thascareostisdmpassmersiteditond wolypbptide pinitpecamprising e dimer,
trimer, tetramefycon \arious dighetondesed-atctuesckhadifferentiproipins mayalsecbe. mads up of
paditional proteinp i amPREsH A UIEe.Aa felPRNIDE SRasiE SamRaRoR ALldenILY.
"Isoform", refers to the different malecular forms proteins such as adponectln, maybe anpcfln human
or animal, plastia3SEHRE SFBtHBF BAGIYMAdE! The HRTHE BN Hsdoba Br ddirs Bypvarious
recombinarit miethods! andbesfound sedietecimthehddialfromibedisexpidssing adipaite dtive! For
adiponectin, the.jsafprm-paybe compissd R multipleadipRnecinsubynitsdandimaype magdified by
different post-anisiatienal medications. The jsqtarm.may.also consist of qiner profeing or,
components which togethet form a complex. 50_ iponeéctin is an a fbocﬁe spe i?ICOB?O{Iéii?P{F]%t has
recently been £fdwh %%Oé%’é‘é?&’@aﬁﬁ%@ srdcdtiohrdi ih@iﬁ@iﬁ&%ﬁiﬁinﬂﬂaﬁ&‘iﬁ%ﬁ*yf aftistHErBgenic,
preventive for nretabolicgymatbomettamd pshililusensitizingractivitieboddiponectin is encoded by a
single gene, and consists of 244 amino acids (Seq. Id. No. 19), giving rise to a polypeptide chain of
about 30 kilodaltonsrifesnaturenhlysianf adipenestisnpoteipRBompassesamibeRacidents - 244. A
globular domaiphas heenverorisd B 8NERTPRSS.2RIN0acds 104 Zﬁgﬂré%ﬁl?sarﬁélé@{é{%naa{/ Arious

adiponectin exjsts in various. molecular Ior S hat#;cggde monom?s, trimers, hexamers, an

combinations tHepa5F. o AFPRAEIN 8 KHERA I ERe dFE-ab Gl HhieH oIESTIAS OIS SPRERBGnectin
possess whichitgpeswizdtiditestiavinilpairattibaw existaomdiSTve aupone ciiviaygiscmh (i@
plasma/serum aitBuit stifl ot possibiedicrGosy alely-mpasvathe differeatiadipangctinaferms,gor to
predict the elationstin fl hsJsias ofiapaellic adhenealinforms 0. anagilia pymaiodic State or
disease. "Recombinant" adiponectin refers to proteins that are s nthesized in cells that do hot normally

produce adipoHEBHATRIS fedrmitia! ieEBAaRY L8R Ihanibedithe 35 prafReissH b RRYe

amounts of prétaifisliorvativus typessotistuciels. ofiestirechimdaindntos@g/dL). Individuals with
2008/08400P GHA=RPOABINSL025: atipanedinecanhsnaradrced ind Gelicyeast. ounarieys,piammalian

cell lines such @293 qf CHA Call%: T regombinant adipanaelin eofarms produced.in fhese cel
types can be similar to, or can differ significantly from the adlpone'cfln_lsofgrms presen‘f i Aurian
plasma safhpl@EPESARTAAYLY B Nhe Aeiar td Y tsrEammd adisfresidues which are closest to
the N-terminal of the protein. These residues will begin with amino acid residue 19 of the protein, and
can contain as manyi&&4@%aduiibria anfivesrilssWeatiesdamiiboacidirdsicliossTg 189 Bk
adiponectin asitheliNdtesminal sequence.io fadiiah phibadies pieredlieveldpesh HiGriRrmiBLSe, or

"Cterminal refegaiednaaminogahastps Rl aie.Aoe A folelminal g e Rigiein. These

residues will end ngﬁé:}mmo acid rgs'due 244 of the protein;, can contain as many as 40 additional
r

amino acids b&tHe BNd°ot e B Nl AR eSS 535 SUAd U hE i &Rk
C-terminalSedtieheestdwiittamib deicls wisrefoediglopetdn.  The adiponectin levels (pg/ml) are
plotted against the levels of fasting blood glucose {mg/dL). Tndividuals with normal
fasting glucose levels - blue diamond, IGT - pink square, [FG - yellow triangles, IGT +

IFG - light blue cross, and diabetic - blue asterisk. No significant correlation is apparent.

Figures 25: Correlation of M1 Globular Form and Fasting Blood Glucese. Sample

30 Characteristics: N=126 Type II diabetics (T2D) and N=124 normals were examined. The
diagnostic criteria used for T2D in this sample was fasting blood glucose (FBG) > 126.
Figure 25a: The level of adiponectin is in pg/ml, and is the M1 globular form. The odds
ratio for the globular form (OR=0.84, 95% c.i. 0.74-0.95) was significantly less than 1,
indicating that low levels of the M1 globular form are associated with Type II diabetes

35 risk. Figure 25b: The ROC curve shows the sensitivity and specificity for globular
concentration cutoff values of 3.0, 4.0, and 5.0 ug/ml. FP stands for false positives. The

area under the curve for the M1 globular form was 0.731.



15The phrase "substantially identical" with respect to an antibody polypeptide sequence shall be
construed as an antibody exhibiting at least 70%, preferably 80%, more preferably 90% and most
preferably 95% sequence identity to the reference polypeptide sequence. The term with respect to a
nucleic acid & d¥5EE@RAI be construed as a sequence of nucleotides exKBHIREENBEZADOUt 85%,
preferably 90% more preferably 20 95% and most preferably 97% sequence identity to the reference
nucleic acid sequence. For polypeptides, the length of the comparison sequences will generally be at
least 25 amino acidslifurhdélelccaribisianecleAdih Wilkgemeralfobe ariéasisTBnuttectiddscose. The
term "identity" esshomaiegydshalicbe N&BSUU’E%K) m&aﬁbmﬁmmamiommo RGighdrsideies in the

candidate sequgpge, e i %%Q@AWM Liesibieohasnsernsondle. sequenes ueh It s

compared, after agr}unggtﬁese uences an mtro ucing gaps, It necessary to acﬁleve maximum

percent identity f5Fthe Erftiré 8BGueHcd "Sher At ééﬁg?ﬁléfﬁ‘fbléﬁgllédﬁge tiodhsUMdRUEBHEHS part of
the sequenge ithentity. N@lthﬁéﬁNxmccitmrmﬁagéﬁehsuﬁwndﬂﬁs@rﬁawmli belcohsthdedvas
rﬁducmg Identlﬁwgfghgmﬂglqgm M@ﬁh@dm&%@ﬁmmmoge@m%@m@q@gﬁ@@%w RRwellknown in
the art. Sequence identit ured using. se n software (e.q., Sequence
Analysis Software (E’gcéa{x gl zggﬁe icS orﬁ Uter g:riﬁld e{?ﬁﬁsﬁl‘h@? sco?\}é?r\fg g‘f}ec%lglt ogy Center,

1710 Unlversnfr‘%@v@e‘ﬁﬁ‘éﬂkgﬁ W@“@B?@BSEW@%M@@ h%ﬂ‘éh@é%ﬁnﬁé)ﬁ dBqueheéply é@%ﬁgnmg
degrees of homalogyder viasious stbystitulions - deletionsyandvattierimodifications. WO
2008/084003PCT/EP2008/050025 - 12 -  The term Insulin Sensitivity" as used herein refers to the

measure abthe bodydsg@tauiwter@ﬂiﬂzﬁlgﬂu@mﬂ@ismaammqigr@emaelemﬂ@fﬁut@eua@iﬁtygafri@wIin to
stimulate glucqse ppike: dhece aterauafiei ofmeasseadyatcanbe el (or s pupaseyincluding

fasting glucose, fasting insulin, or ucgse tolerance test, glucose clamp, or 5 insulin clamp. All of

these measuréS38HRHE Fﬂ)ﬁfﬁ’l‘é&s%g ORI e %5%"& fasting ogr ) %ﬁ’ﬁ@é}ﬁl@ usédnerein
refers to the subigtanééathidtestimrlitediprritaimunenregponsedanththddaiobelaséarto Jérerdde

antibodies tham@@(‘ﬂftcaﬂ%/@@@twwbdhe(@nw Taesantibogiescanae a@lﬁzﬁtcaﬂa Qesngpgcional in
origin. Polyclongh anihodies i31e aloup aL anubady molecuies Inal.are lgrge number
A8 Laees e e pedicenfon 5

of B cells, and are diretted to a specific antigen. J anti fe o antibody

molecules that'Ricoliivs d%?ﬂér&h%&%%e‘s“&%éﬁﬁ%é@% éf’%t%’l’ﬁfél@r‘%ﬁ’ ﬁ@ﬁﬁiﬁ’é‘%\ iorortstislial
antibody is a shogleunigies antitbeymotdclle whichdsSprogucéd Tlomasingler Breallirandbvistbirected
specifically to amantiganaskghas.aratein or peptide. The term "ELISA Assay"” as used herein refers
to enzyme linked immunosorbent 15 assay. This assay is routinely used to measure levels of various

entities, including prafe u%% @@p&gg%ga%qtsg@azuimo@qwﬁﬁnl}s'%e%cgmwtmD%Ql? 9 jdeatity
different molec Iar or ratejns, via tradijtional E%}%A asszﬁzgﬁ] ther than post-translational
I

modificati6hs, %IIE‘IR ﬁ'd?wﬁtl&ﬂ Ley1atidns gt RREN R otilflothiats TRRHRAMANEEE IS A
methods do n@tXhm@e@héF hbifltyery e asuredlifferersr hole culdr esitips 20niadio uplofdhdisame
subunit. DetailegBDescripgjonaf-Hmsinvastion] of Adipdirstpbiest thepresant invention relatasto a

monoclonal anibady %@C&%ﬁ o406 M i ol ananeoe o o INARTEIETEG apd et an

adiponectin peptid prlsm?ila was 25 used to raise the antibody. In'a urther
%‘Hj

preferred embdd 5&{1 Rd<sh AW BDR LBeUYREES Saiés fBM tHE group
consisting2of aminoacidyizl T36¢ éhﬁmb%tcsdssw Bgandtamihe &EHs@tve 30wfSbg.skbsiNuity or Seq.

Id. No. 6 and aframieiAGiEsiEb g ki amin-acidsids cabandiamine a6ids® ind 0ot Fra. gk No. 5 or
Seq. Id, No. 7. 30In yfuriher pieferred. amaodiment, the.anribody cpmprises at least three CDR

Figures 29: Correlation of A12820 Globular Form and Fasting Blood Glucose.

Sample Characteristics: N=126 Type II diabetics (T2D) and N=124 normals were

30 examined. The diagnostic criteria used for T2D in this sample was fasting blood glucose
(FBG) > 126. Figure 29a: The level of adiponectin is in pg/ml, and is the A12820 globular
form. The odds ratio for the A12820 globular form (OR=0.87, 95% c.i. 0.80-0.92) was
significantly less than 1, indicating that low levels of the A12820 globular form are
assoctated with Type Il diabetes risk. Figure 29b: The ROC curve shows the sensitivity

35 and specificity for globular concentration cutoff values of 3.0, 4,0, and 5.0 ug/ml. The

area under the curve for the A12820 globular form was 0.714,



sequences, more preferably at least four, even more preferably at least five, most preferably six CDR
sequences selected from the group consisting of amino acids 21 - 36, amino acids 52- 58 and amino
acids 91 -99 of Seq. Id. No. 4 or Seq. Id. No. 6 and of WO 20081084003PCT/EP20081050025 - 13 -
amino acids 28 2@%’%‘1({% acids 48 - 64 and amino acids 97 - 104 of Seq. f§ & 288PZE% 1d. No. 7.
in another preferred embodiment, the antibody comprisgs a light chain variable region selected from

Seq. Id. No. 4 or Seq. Id. No. 6 and a heavy chain variable region 5 selected from Seq. id. No. 5 or 7.
In a further preferred @riBodimeatrthsemmhotil8nirisesthes lightthaih Vestiall Slegldalsetsforth in
Seq. Id. No. 4 andthe Oeavyehiainsyariable ragien setifasthiie $egpidaNo. 8=124imanetherpreferred

embodiment, the,AnfikcmBriac B Jah’ SO ¥asaPie IRGORIRI [H0:Red:ddy R Band he

heavy chain v et orth in In a second object, the present invention
relates to a po aﬂfrﬁgb?eot dﬂgﬁcge %oﬁ%rﬁwg %féqé,}éfifgﬁéé“éﬂfcgblﬁrdlfﬂearl&hf chiinVarizbié region
selected frém S?éqnmwl\ﬁ@rm or8eqdith. NEc6oariiad\aZ58l nittentites Seque OB coMPIisitiga.
sequence encogding e %b%@mmﬁaﬁym&am@ﬂegi@ﬁa&@@ﬁge@qﬁpm@e@elg dane @n7azo Mna

preferred embodiment meﬁp%%g :0llee seauR0se I SElE teesdrl‘gﬁ”tthegfﬁﬂm% Si39pg of 2ed. Id.

No. 16, Seq. Id, No. 17 an esent Invention rélates to a

method for the%f%%%s“%sm‘é‘@’ fﬁ%ﬁﬁ’ﬁﬁ@é%iﬁéﬁéngg Hﬁﬁfﬁﬂ‘%b]ﬁc‘t“%%‘ﬁﬁé%@ at-fedstone
adiponectin 20embh8clefmal. ahtibocy andcatieastonieadipohattinipotycional fantibedyii7n assay to
screen for adiponectin in a patient sample, wherein assay values corresponding to Receiver Operating
Characteristic curveF(ROE)3plot withiAkd Gfof 026500¢ highenirdicaie arpre-disposition toldiabetes.

In a preferred sghadimenoldng meikod.of the presenkipventian ihe.ghlaas ane imenpelona
antibody is selected fr ntibody of the present i tlo and/or 12820, further
preferred emb&frrﬁler?t8 Q?r ﬁ Cﬁﬁeﬁ?&%ocﬂﬁél?ﬁésgg?r{? I %?ﬁt%ri[ thé&*3tH a‘é”f"?) tfﬂer’f&%ﬁ’&é‘%ﬁfﬁbody is
M1 and the at [E&St/one HolyEiened ahribby iy setdctdit frowiithés groug wbnsistifgtof dlobiRCGand
N-terminus antibady:3@ma futiheddreferes embadipen- eriﬂﬁlﬁ@%h@qgff&h@ preseptinvention, the
at least ong mangelenalanthaty/s MAR adiponestin iz, andihe atieasheng Rolyopahaptibody s

selected from the group consistin (ﬂ‘ %Iobu ar and C-tefminus antibo ¥
ornt are assoclated with Type IT diabetes risk. Figure 31b: The ROC curve shows the

sensitivity and specificity for globular concentration cutoff values of 3.0, 4.0, and 5.0

ng/ml. The area under the curve for the A12820 C-terminus form was 0.663.

Figure 32: Nucleic acid sequence (Seq. Id. No. 16 and 17) and amino acid sequence

20 (Seq. Id. No. 4 and 5) of the M1 light and heavy chain variable regions. The
corresponding regions of the Adiponectin M1 hybridoma cDNA were cloned and
sequenced. The amino acid sequence was deduced from the ¢cDNA sequence. The
variable region amino acids encode the specific binding region of the antibody, and
confer the high degree of specificity of IgG binding to the adiponectin N-terminus amino

acids.

b2
(]

Figure 33: Nudeic acid sequence (Seq. Id. No. 18) and amino acid sequence (Seq.

Id. No. 6 and 7) of the M24 light and heavy chain variable regions. The corresponding
regions of the Adiponectin M1 hybridoma ¢cDNA were cloned and sequenced. The
amine acid sequence was deduced from the ¢DNA sequence. The variable region amino

30 acids encode the specific binding region of the antibody, and confer the high degree of

specificity of IgG binding to the adiponectin N-terminus amino acids.

Figure 34: Amino Acid Sequence Comparisons and CDR Assignments of 1gG Heavy
Chain Variable Regions for Adiponectin Hybridoma Cell Lines M1 and M24.

Figure 35: Amino Acid Sequence Comparisons and CDR Assignments of 1gG Light
35 Chatn Variable Regions for Adiponectin Hybridoma Cell Lines M1 and M24.



WO 2008/084003PCT/EP2008/050025 - 14 -  In a further preferred embodiment of the method of
the present invention, the at least one monoclonal antibody is mAb Al2820 and the at least one
poly/clonal antibody is selected from the group consisting of globular, N-terminus and C-terminus
antibody. In & fufflié$¥erred embodiment, the assay is an [USA. 5In a fub(REEBe&AEE28mbodiment
of the method of the present invention, the AUC value i0.70 or higher.  in a further preferred
embodiment of the method of the present invention the patient sample is blood plasma or blood
serum. In a foudgelhiBensthe present invention relates to a use of an antibody of the 10 present
invent-ion and/or the mAb AlI2820 in combination with at least one adiponectin polyclonal antibody for
the diagnosis of preAdisptsitioastaidibbetes ofd humansubieeted bylnefreterréd mbadiment, the
polyclonal antibody is selected from the group consisting of globular, N-terminus and C-terminus
adiponectin antibod¥he tertisdiftitbier objectyfhepiesant inventivmprovidesa-palysleaahantibedy

directed to 15 g p:esmipyis o adinenectin, whersin.an adiponeciin, pentide. omprisingReds 1d, No. |

was used to raise the antibody. . In yet another object, the present invention relates to a polyclonal
antibody directdtt'a - &MHIRURCEFadiBbiedt ?Rﬁﬁ%%ﬁnoérf’ﬁﬁ?ﬁfﬁ‘i‘é]@ﬁﬁ%p?i“d’éhgﬁﬁtl’ﬁﬁéirE‘i;gSeq. Id.
No. 2 was. useédlreanisteheagritibody rhohrEmotiérolsjest Athidbpresentimveniion y élates < & pelyclonal
antibody directeim aiglehypan demairmafagdiponestinpuherein anadinonestinpepige sempsising
amino acids 107; 244, ot 394,/d, No.. 19, was used 10 miseithe gnibody, 08 invention pertains to
methods for measuring different forms of human adlponectlnt at arepp'resen i human plasma/serum,

and more spedifitighy MBtREI<S AFEDEBHESHE dh"arP B PSIX RSkl tHEb ShRZRE i erdft ThdfiGBNal
antibodies!@lirectedragainstaadiponedin cntosthbinatiorwitthdiffiéfent pplyctonakantibodie srditected
against differegpdgmadasiehhumancadinanestinoitien differanticombinationsigfsnonnclonaiand

polyclonal antibodies are c(g)lmé)ein{ed to configure an ELISA assay, the different ELISA formats can

. ’ Ty. ; . .
measure different 30 molecular forms of adiponectin. Moreover, some of these different molecular
forms of adiponectirlrco%relale with diffetﬁ?nérﬁgysiologi states. The levels of thg diffg(g,ent adiponectin
molecular forms can 5& 26Heldfed With fHs eé‘?iﬁsm@fﬂ?l' PFASHRG Bighgns suca as adiponectin,
maybe found in human or animal, plasma, serum or other bodily fluids. The isoforms
15 may also be produced by various recombinant methods, and be found secreted in the
media from cells expressing adiponectin. For adiponectin, the isoform maybe comprised
of muliiple adiponectin subunits, and maybe modified by different post-translational
modifications. The isoform may also consist of other proteins or components which

together form a complex.

20 Adiponectin is an adipocyte specific protein that has recently been shown to possess
a variety of activities including anti-inflammatory, antiatherogenic, preventive for
metabolic syndrome, and insulin sensitizing activities. Adiponectin is encoded by a single
gene, and consists of 244 amino acids (Seq. Id. No. 19), giving rise to a polypeptide chain
of about 30 kilodaltons. The mature human adiponectin protein encompasses amino

25 acids 19 - 244. A globular domain has been reported to encompass amino acids 107 —
244, In plasma/seram, adiponectin exists in various molecular forms that include
monomers, trimers, hexamers, and varicus combinations thereof. No information is
known in the art about which molecular forms of adiponectin possess which types of
activities. While methods exist to measure adiponectin levels in human plasma/serum, it

30 s still not possible to accurately measure the different adiponectin forms, nor to predict
the relationship of the levels of specific adiponectin forms to a specific physiologic state

or disease.

“Recombinant” adiponectin refers to proteins that are synthesized in cells that do
not normally produce adiponectin. This technique is commonly used in the art for the

35  preparation of large amounts of proteins for various types of studies. The “recombinant”



WO 2008/084003PCT/EP2008/050025 - 15 - glucose, or with other physiologic states such as
cardiovascular disease, steatosis, inflammation as well as other diseases.  The invention also
provides unique isoforms of adiponectin and antibodies thereto, including polyclonal and monoclonal
antibodies. 5YHSW#FHEE of the invention are simple, reliable and reprodubfBIERAFARE}SDle to
discriminate different adiponectin isoforms, including seme forms (M1 globular, Ml N-terminus, M24
globular, M24 C-terminus, Al2820 globular, Al2820 N-terminus, Al2820 C-terminus) which show a
significant deghé@ebedirelatidn rsaHecaiaibeticpharmsty pe vMisreoverthdipventioned embnsttates that
prior methods whighdsicaply Measusenlsivaer L0 jughcmoledulanyyeighi-adipanestinisafprmesris, pot
sufficient to prayide Aeerip oA A ROWERILRN IR IR MR NRYE A IO TSL YRS fdigbetes.
The assays of the invention can also b& used t6 further de the association of adiponectin isoforms
to other disead¥&SitHE® ardiovascular disease, metabolic syndrome, inflammation, dyslipidemia,
NASH, and others. The methods of the invention can also be used to 15 monitor disease progression,
response tG treatment, iEdRlbrOsf ettt réssonsed casmmtasidiris dise nddid eredesefolons of
disease. Aglsutchi¢heiutility off theseassayssanditheddeiitifiednoik| adiponectinsdtibadies and
isoforms, can %Lﬁ%ﬁj@m MANILQF JiSRISELIOARSSIION J8SRANSE Imirsaimant wregiction of freatment

responses, as we @g g}su? of early form fdlsease OAntivelo ment & Characterization
Polyclonal antl%odliéeéleeeﬁe devel Spad S HRe Gidbtar bR NSRSl 4 8 AR Bstdfftnal
domain of hunfiieeigénectin. These polyclonal antibodies can be used in Western blots and in the
development of ELISAs for different forms of adiponectin that are found in body fluids, such as plasma,
serum, etddThe poly€lonahantidodies-iers 26 raigedtinthabbits)caniitheiprocedurk was!pesiormed by
PoconoI Rc’:lbbifal%a@fr@f e&rhabmatﬁafp%%%M@m@éﬁiLdBAwJ%U@&v{@r%slﬁﬁH@%Q@Q@Q@Mf@ %&f@ndard
protocol was used for antigen injection, boostin edin e an s were purified, from
serum by afflnﬁyo((%i 1R)n%l]ialltogra Ch amhdf)rnc}'?ell gsg ﬁarcgé%mf]ﬁe a{%? e?‘lc\‘%r Eh? ulgr%o?mqam was
the recombinaRttipohectit Fotaimidéoding a@r%‘fn%fé@l’d’?ééﬂﬁe%\s 1hy CZ&W’F}% sarsteitPwas
produced in Eeblitandipudfiedvby stamldard.purification techniques. The N-terminal peptide antigen
has the N-terminal sequence ETTTQGPGVLLPLPKGASTGC (Seq. Id. No. 1). The C-terminal peptide
antigen has the seqUeaCehCYADNYNRSAR TIREIANM DM (SegedtdidNan 2ntW€dy polypeptide

20081084003P&Eéﬁf@ﬂ%ﬂ:@@&%ﬁmég alﬂm%%oﬁ;a&%%ﬁ% d; M%—r%“}g%réfé L NfAechaln variable
PGVLLPLPKGAC (Seq.

regions respectlv? % /prod ced usin N-terminal sequence E

Id. No, 3). TheRK HIO LS ‘fe"b%dﬂs’eg@ Fiimiied 5§ AfRitot @Bvui?oﬂgf FASTRES P VAR E9K 94043,
Antibody Solutiehgnsedliheirestandiardpsptocsd (fechinlcuescidhichiareaveihl knownsimube art) for
immunization RelybxpisssuplaptiRiaryraiagalfaaniihadyssspense:-i01antige moR golectisn of
hybridoma,fibrasigs ag%!‘ﬂl&?‘?&%@iﬁimgg@#?ﬁrf&s aLin m gor@?f%‘n%’neéésha']%&r cPreserVrﬁcaé'O”) and

monoclonal cultures (prep cultures using tflow cytornetry cell'sortin e

tio
protocols used &Fe’StaRttt ﬂfy@@béﬁ@%ﬁ WS ERBFARRTE proBaREtoRl aperal be at least 23

amino acids. For nucleic acids, the length will generally be at least 75 nucleotides.

The term "identity” or "homology" shall be construed to mean the percentage of
amino acid residues in the candidate sequence that are identical with the residue of a

corresponding sequence to which it is compared, after aligning the sequences and

3
Uy

introducing gaps, if necessary to achieve the maximum percent identity for the entire
sequence, and not considering any conservative substitutions as part of the sequence
identity. Neither N- or C-terminal extensions nor insertions shall be construed as
reducing identity or homology. Methods and computer programs for the alignment are
30  well known in the art. Sequence identity may be measured using sequence analysis
software (e.g., Sequence Analysis Software Package, Genetics Computer Group,
University of Wisconsin Biotechnology Center, 1710 University Ave.,, Madison, Wis.
53705). This software matches similar sequences by assigning degrees of homology to

various substitutions, deletions, and other modifications.



10 characterization of hybridoma cells, according to the general procedural method below. (See also,
01. V. T..and L. A. Herzenberg. 1979. In Selected Methods in Cellular Immunology. B. B. Mishell & S
M. Shiigi, eds. Freeman, San Francisco. p. 351, Reik, L. M., S. L. Maines, D. E. Ryan, W. Levin, S.
Bandiera, ant ®2454H8as. 1987. A simple. non- chromatographlc purificA{oHEsroe& e Tor
monoclonal antibodies. J. hmitunol. 15 Methods 100:123,-said references hereby incorporated by
reference). The primary screening of the hybrldoma supernatants, was to detect reactivity of IgG in the
hybridoma sups, withithé&Notetisisl peptitiaisoate dsHtb 6 vetf prate shT hecssvormfatyedsshysinvolved
the capture of hivivancagipieagntiafeoniplasmas follonvedral: reagtivitywith pelyclanal antibodies

directed agaln%hﬁ}!{,@%aﬂp%ﬁlpon?ﬁ&% %%'V}Q\@{lgﬁg %&%E@QQS%M c&gb%%ngs!e%npo%uﬂiﬁ:ézﬁga\giinz ed

capable of capiur an adiponectin were, d med use ful, and subsequentl

by ELISA anal;}%?L“% fWéséiEH%ﬁofﬁHaﬁ/gPéﬂ 118K ALLE DIRIBTBRIRSHE THE R SRS &Y for
measuring %v%@fimwaﬁn adipoectimreiston the bbititytiospbicaptareidifferent adipomectin isoforms
with specific monoclonal antibodies directed to adiponectin, and then to further identify the captured
adiponectin isoform3witkethe Useighdifferentpdiyctonaktmiinodias thatstecagrize differenéadiponectin

epitopes. The ganfiglration,af thageiassaysthis Provides the.ahilitie &Pﬁgg&?ﬂi%r q%g&'%ﬁtﬂ'ﬁefem
adiponectin |sq£orms that d%P dgnt on thg ab|I of aptlbod ga 8“3 monoc onal 30 ody

together with a poly/ional anti ?o '§pedifical erac with Ui heliifisot8HHh 17\‘7\/e have

used 5 d|ffererﬂ%ﬁ%@t@ﬁ%ﬁ@hﬁ%@%@(?ﬁ%@% cc@«?fethﬂz:@w nm@q‘rnmrbﬁam N@mw@l@%)ﬂ(BD
Biosciences), MABIO6EL{ Ri&D:SY stenasediiiz) 2 NiAD] BrMbiReehe hnabd N-A DR M24n{Raghe)in this

analysis, coup@mmm@&g&e&e&@&mampmk@pém%@é@5?9&1@9'.,(,& [RIRALANG G.ahan. Thus

35 we have the potential tg dey nt assays, t tentially. identify erent
adiponectin |sngdﬂ%1§°@\;’ 1%ISBH§§£M?L N §PRAT~1&‘$&$}MH1? ‘i\}ll§4wé‘l’ébdfa]?“m2ﬁeé fgthihus,
M24 N-term|nw%@z@l@aﬁmakmrzéznemft@imm@,ﬂ ANGF20687D34003RCT ERRE08#050025

The term “ELISA Assay” as used herein refers to enzyme linked immunosorbent

15 assay. This assay is routinely used to measure levels of various entities, including
proteins, peptides, and small molecules. Tt is not common to be able to identify different
molecular forms of proteins, via traditional ELISA assays, other than post-translational
modifications, such as phosphorylation, acylations, glenacylation among others.
Traditional ELISA methods do not have the ability to measure different molecular entities

20  made up of the same subunit,

Detailed Descrintion of the Invention

In a first object the present invention relates to a monoclonal antibody directed to

the N — terminus of adiponectin.

In a preferred embodiment, an adiponectin peptide comprising Seq. Id. No. 3 was

b2
)

used to raise the antibody.

In a further preferred embodiment, the antibody comprises at least two CDR
sequences selected from the group consisting of amino acids 21 - 36, amino acids 52 — 58
and amino acids 91 — 99 of Seq. Id. No. 4 or Seq. Id. No. 6 and of amino acids 25 - 33,
amino acids 48 ~ 64 and amino acids 97 — 104 of Seq. Id. No. 5 or Seq. Id. No. 7.

30 In a further preferred embodiment, the antibody comprises at least three CDR
sequences, more preferably at least four, even more preferably at least five, most
preferably six CDR sequences selected from the group consisting of amino acids 21 - 36,

amino acids 52 — 58 and amino acids 91 — 99 of Seq. Id. No. 4 or Seq. Id. No. 6 and of



- 17 - AI2820 C-terminus, MAB10651 globular, MAB10651 N-terminus, MAB10651 C-terminus,
MAB3604 globular, MAB 3604 N terminus). The combination of MAB 3604 C-terminus did not yield a
signal. By using additional monoclonal and polyclonal antibodies, it is possible to identify even greater
numbers of poterftid*&tfipbnectin 5 isoforms. Procedure for aeneration of rdSGiBA7eI8HaIEStibodies
Purified N-terminal or C-terminal adiponectin peptides were coupled to KLH, at a ratio of 1 mg of
peptide to 1 mg of KW via cysteine residues (conjugated peptide). 100 - 200 pg of conjugated peptide
in complete Fréliids&djevantic FRwasiHdcted 1 ounatrtarenadigsiid +aiBits, Jot.daly Natéros0 - 100
pg of conjugatesdpeptide. was injected intradermally in incomplete Freund's adjuvant (IFA). 14 days
later, 50 - 100ug of conjugated peptide was injected intradermatly in incomplete Freund's adjuvant

(IFA). The rabbits wafeai@éﬁﬁeimpﬁaé@é@t&m%@m sglr@ mﬁ%@g}a&mﬁmy rpeses-hhereafier dhe

rabbits were immunized subcutan ou?l ery 5 fco ated eptide, then
bled 14 days foﬁﬁl\/{\}fi}rggel?nm{”u%:{z)g%lgn ée%gerﬁm wa é{vece 5%% hen theé 1§¢ Was gﬁpr’i i84%hs

described Belotficard (18845faksdyuév8idpment. (reference for pAb productlon Lui, F. 'T., Sinnecker,
M., Hamaoka, J., and Katz, D. (1979) Biochemistry 18,690-697. This is one of many protocols which
are standardly emplbyé(ﬁuﬁ@@hm@%kﬁq%@ih%@?am. ﬂ‘ihelﬁ?ﬁt@éh@use*@@ﬂ@ne Nt rminaradipbnectin

peptide, C- 20 teiainat asiponesiiy peplisle; andrecombinantolebulat adipeneelin BRAMRINGAMINO
acids 107 - 244; produced in E. coli. ~ The above procedure resulted in the production of three

different polyclonal antibodies, which we refer to as N-terminal, C-terminal, and globular antibodies, as

discussed above in %he tbod chaﬁ[act ri atlon and dev meent sectl%n E of 25 th
g, E%Eb eifjﬁlque

1’10 her CEF Il i] e, e aﬂU e &5
polyclonal antibodies was usel toge er with different monocfonal aRtitedi Patd’ s

ELISA assdy WAHOPrEE arly & Wferei adigbriedihriotorkasn Procbliuiesior gdrerdtisnSstiniénoclonal
antibody Immunizdtion protocol and mA b production. Female BALB/c mice were immunized i.p. with
50 jig of conjugated N-terminal 30 peptide in CFA and then boosted i.p. 5 wk later with 50 pg of

conjugated N-terminal peptisielinGEA. AfiepBdas 5&&4&1@&0%1&@&6\%8%%&Wﬂﬁﬂ@&@@@%@@d&l?@s was
injected i.p. fo'&%%¢1§¥fﬂ eql%@Hgg H%Jcﬁ 14%?2 Si%(t%_‘r TVH%V%W Efltgglgﬁns Ips%egq? gwe §Bl%n was

removed, teased into a sus ension, a sensitive murine my foma céll 5p2/0

as described pt&VistfH (]N@) GTﬁ‘éﬁlé%?é’ﬂ%Hﬁif@ﬁ’Hfﬂ&ﬁﬁ%ﬁ@%‘f@@ﬂﬁﬁ?@?é?@‘Ef’é‘l’ﬁ-’rﬁﬁ?ﬂﬁhﬁ}géaeby those
skilled in the aheaMybridorasive regetecieddd AT $nedid, No. 5 or 7.

In a preferred embodiment, the polynucleotide sequence is selected from the group
consisting of Seq. Id. No. 16, Seq. Id. No. 17 and Seq. Id. No. 18.

In a third object, the present invention relates to a method for the diagnosis of pre-
disposition to diabetes of a human subject, comprising at least one adiponectin
20 monoclonal antibody and at least one adiponectin polyclonal antibody in an assay to
screen for adiponectin in a patient sample, wherein assay values corresponding to
Recetver Operating Characteristic curve (ROC) plots with AUC of 0.65 or higher indicate

a pre-disposition to diabetes.

In a preferred embodiment of the method of the present invention, the at least one
25 monoclonal antibody is selected from an antibody of the present invention and/or mAb
Al12820.

In a further preferred embodiment of the method of the present invention, the at
least one monoclonal antibody is M1 and the at least one polyclonal antibody is selected

from the group consisting of globular and N-terminus antibody.

30 In a further preferred embodiment of the method of the present invention, the at
least one monoclonal antibody is mADb adiponectin M24 and the at least one polyclonal

antibody is selected from the group consisting of globular and C-terminus antibody.



WO 2008/084003PCT/EP20081050025 - 18 - FIB 101 media ( Irvine Scientific, Irvine, CA), 7% EBS, 2
inlVI glutamine, 1 inM sodium pyruvate, IX HAT, and 10% Hybridoma Cloning Factor (HCF; IGEN,
Rockville, MD) (Kenney et al, Biotechnology, 13: 787, 1995). Aliquots of supernatant (50 ut) from welts
exhibiting gr&VARMHEF S to 14 days were screened for anti-adiponectin N-t&HHiRA%S 4iiBddies by
ELISA. N-terminal peptide was coated on the bottoms of 96 well plates, and screened for reactivity
with the hybridoma supernatants. Hybridomas which reacted with the N-terminal peptide were further
screened by ELISA b #idteisiner vitreedemthedisame dhibeactofias mdtibe artisondetimprasdht i human
plasma. Hybridemasehinierdshuleneitloned byalimitireydiutiahdnHAT medialikenaeyatatly is

Biotechnology s 43: 8 o hP#R9R) up ASGUiG I WRRIAradyerd;Ry dnigeting cloped hvbridomas into

pristane-primed BALB/c mice (1-2 x 10E6 cells/mouse, i.p.). mAb were purified from heat:inactivated
ascitic fluid by a com}pin@tri%n of ca r;l'ca% id and ammaonium sulf recipitations as previously
described. mAb were gls% pl% ju%é%%&fia%%%ggﬂ’éfﬁtﬁsfsé&,yfcl)sll%@vge}g f@‘/ protein- is G chromatography
to purify the 1I9G. . Optionally and.preferahly, a further enhancement to these protocols involves
reversing the order f élnﬁ%% ied 'tﬁ_fg rgreel?g)e%jfﬁn it 3é§é§/rﬂ%€}“8r§a?f§r§% mg‘c’?}%ﬁ%i‘ifﬁélpght%%dies
can be used to'cdptiredifferdrtdiigsiiectin isoforms, and then to further identify the captured
adiponectin isoforms with the use of different monoclonal 20 antibodies that recognize different
adiponectin epitope$: @uaritificatiofrotdnergiobutamt NEtérminelbodnol Catepminal domains:ofliuman

adiponectin in plasmatsesuns anshindrastionsiobpasma.are measured in an ELISA format.
Immunoplates are coated with one of the following monoclonal antibodies: MAB3604 (Chemicon

International) at 11599%5%9%%)[%%2{%@ L64p) (BRAR Binsgentes) alopug/ml MAR1067L (R&D
Systems, Inc) at 0.25 Pg /ml, N-A

_ IP-M1 (Roch lug/ml, and N-ADIP-M24 (Roche) at lug/ml. The
plates with 108155 0f {Heegiﬁd?o ik ggno%%éﬁg%i %8%@88\9&3’6’%\/%%% UKL Sh
incubated at 4e0f5¢262DeHBORS. frhEh prissserie there wishedi antim abyitts PBShumee2d.05% which
is used for all subsequent washes. The plates were blocked with 300 pl of BSA 1% + Tween20 30
0.05% in PBS buffekfoprifhed amibadished, 3ttimeslyThedppropridteisefeience Standdrd(@up195 to

'Ong/well) are addedie sagbtiate infinatyalime ef 50hab wihichhistsaddesdy.

[n a further object, the present invention provides a polyclonal antibody directed to
15 a N-terminus of adiponectin, wherein an adiponectin peptide comprising Seq. Id. No. 1

was used to raise the antibody.

In yet another object, the present invention relates to a polyclonal antibody directed
to a C-terminus of adiponectin, wherein an adiponectin peptide comprising Seq. Id. No.

2 was used to raise the antibody.

20 In another object, the present invention relates to a polyclonal antibody directed 1o
a globular domain of adiponectin, wherein an adiponectin peptide comprising amino
acids 107 — 244 of Seq. Id. No. 19 was used to raise the antibody.

The invention pertains to methods for measuring different forms of human

adiponectin that are present in human plasma/serum, and more specifically methods are

b2
(82

based on an ELISA assay that utilizes different monoclonal antibodies directed against
adiponectin, in combination with different polyclonal antibodies directed against

different domains of human adiponectin.

When different combinations of monoclonal and polyclonal antibodies are
combined to configure an ELISA assay, the different ELISA formats can measure different

30  molecular forms of adiponectin. Moreover, some of these different molecular forms of
adiponectin correlate with different physiologic states. The levels of the different

adiponectin molecular forms can be correlated with insulin sensitivity or fasting blood



all subsequent incubations. For the globular and N-terminal domain of adiponectin detection,
adiponectin (1-244) from R&D Systems (cat#1065, with his-tag on the C- terminus) is used. For the
C-terminal adiponectin detection, adiponectin (16-247) from 35 Alexis Biochemicals
(cat#ALX-52908% 5t Eh N-terminal FLAG tag) is used. Plasma/serum oPplEERARAEHEA is diluted
in PBS with BSA 0.1% + Tween20 0.05% and added tq=®ach plate. The plates are incubated at
21-23C for 1 hour on an orbital shaker, 'NO 20081084003PCDEP2008/050025 - 19 - and then
washed 4 timeglithesapproptate teteptipnangibosdytis audeddo eadivplataliy RBSawithsBSAsB,1% +
Tween20 0.05 anrdinskhated atR1:236fariaaur on an orbital shaker followed by washing 4 times.
The developing antibody, donkey anti-rabbit conjugated to horseradish-peroxiclase, is added for 1

hour at 21-23C on afQrhital 5hakel.s.ilawedhy 4 washes-FagiboLnd aniingdy:conilgated fo
horseradish-peroxidase is,qyantified in the pres of 3,3',5,5"-tetramethylbenzidine (TMB). 50111 of

(i hc
the TMB solutif‘)nn&?% é‘&%@%ﬁ;\;@ﬂ?ﬂtﬁgdﬂ%‘f&g K 8%%& fitti Blate sealers and incubated at 21-23C while
shaking on a miniorbital plate shaker. The reaction is terminated at the appropriate time with the
addition of Kul/iwell pHSSBRGIE S A6 BNertos & T8reladr didisonrd sy sl eamsuie sbSdiponectin
determined by imtarpolatiodifformthel mppropriatefstandard odirvesdhe freaction 1sstebmdinatdd Bt a time
which gives anQRifeadingsofilgsstham2 Thisishetwean @ aned4Q mingas depending omhg capture
antibody and tt&q _dieteig'ltli%n V%nl,%iaos " TSacr(;gr}i@%rIl:tr%cylpna}g%iongi\stma \?alggzplgs %SPIa ma fractions
from three norrial donor were frac jonated using a -5%_5)0 su]cro%éoélra%ien SHRTG NN S, pH 8,
125 mlY1 NaCMu&ie sbufsd Stepinisiim o ifin WallsdultrBtsirgé fupey (BestsHDIerimson) and
allowed toiequiighatecdveraightahd QiedRulmoistdtahplasmat wa$idiltited piboidppledraindteentrifuged
on the gradient, fRloying.layering: ahithes sample.andap.dilyted.1: 10 with 10 M| HEBES, P 8, 125
mM 20 NaCl),.g\gadg.entsC were spun atd5t5, "O%‘E}p fg)r %‘g at4 C.ina TISS%5 rotor in a Beckman
TL-100 tabletop Uitracentrtioe (Fajani ‘et af 6%‘? 806 SARPIE AL RS S RBPEFEMEVEE Folf the top
of the tube, anéitisBelderases2ouittifractidnvrisslay thewp ohtibghadientwhite ffitiom20owas on
the bottom of thesigsattient, Nresgradiansdrastiondweralseguentiadlyreirieyedandlanalyzeddswestern
or ELEA analvsis andesciber elao A% [iffarentantibadies pieir wised fak s weslarn.gralysis, and

were either mongglonal qr polyclona n_tfib_odie . For the ELISA analysis, each fraction was analyzed
for the presen@é‘%:f%&% et 'is 81'&?’3,%?%9?&555‘?‘??L18A with different combinations of
monoclonal antibody as a capture reagent, and different polyclonal antibodies as a developing
reagent. The configéﬁaﬂ%ﬁl?’c"gﬁ 5@85{)%% (AR SSEYSUR St #@B@WC*M&I anieaas R uesPdisthe 30
capture antiboelyq andfthmmaenoclenakahtibodyiswsedisassthe developingrantibeetoAtcommercial
human adipongelindEbiSs (R&R [y siemasMinnaapqlis, MINLWAS Used fRE£ADBARRLIVE. pUrpOSesS.

Screening Patient Plasma Collections Collection of Human Plasma Samples

20 Antibodv Development & Characterization

Polyclonal antibodies were developed to the globular domain, N-terminal domain,
and C-terminal domain of human adiponectin. These polyclonal antibodies can be used
in Western blots and in the development of ELISAs for different forms of adiponectin

that are found in body fluids, such as plasma, serum, etc. The polyclonal antibodies were

[
n

raised in rabbits, and the procedure was performed by Pocono Rabbit Farm & Laboratory
Inc, Canadensis, PA., following standard protocols. The standard protocol was used for
antigen injection, boosting, and bleeding. The antibodies were purified from serum by
affinity chromatography with Protein G-Agarose. The antigen for the globular-domain
was the recombinant adiponectin protein, encoding amino acid residues 107 — 244, The
30 protein was produced in E.coli, and purified by standard purification techniques. The N-
terminal peptide antigen has the N-terminal sequence ETTTQGPGVLLPLPKGASTGC
(Seq. Id. No. 1). The C-terminal peptide antigen has the sequence
CYADNVNDSTFTGFLLYHDTN (Seq. Id. No. 2).

The novel monoclonal antibodies to human adiponectin N-terminus (M1 Seq. 1d.

35 No 4 and Seq. Id. No. 5, light and heavy chain variable regions respectively and M24 Seq.



WO 2008108400PCT1EP20081050025 - 20 -  Both male and female diabetics and non-diabetics
were recruited. Subjects were recruited following an overnight fast, and approximately 50 ml of blood
was collected. The identity of the subjects was kept confidential (see informed consent form). The
subjects incltitfe HEEEGEE and age matched controls who are not diabetic. BEXIE28#EHSria: Both
case and control subjects can not have type 1 diabeteg gt secondary forms of diabetes (e.g. Cushing's
disease, acromegaly). Subjects undergoing steroid treatment or having inflammatory diseases (e.g.
dermatomyositlg) Wit ifecedchadettl. Sibjéctizviting liferexpéctiancy s thgnoneseat(awestigator
judgment) will @'ﬁﬁ@@f@&@i“@eﬂ)d ma@elﬁmﬁqéﬁm@rﬂem@@p@tr@mm@tﬁ@m&ptrha%@oba@n 10

previously dlagﬁ‘?ésse an E¥ 5 Vgegc!abr%t(%lcc-‘é gnesr%};[:leo E}al rgn%qet ég?l}/t?oa )6 hlStor% of by (P
diabetes, or have impaired fast COSse or impaire cose tolérance fés esci abové).  Itis

expected that t%@é?dld%?féﬁw éfFFﬂ%SaHEF%n%Hd‘é%“ é‘f@bﬁ}fa?%ﬂ’éefﬂ@é%"ﬂﬂﬁ&éﬁlmrﬁfﬁtmﬁ ELISA
methods ofithelpresentinkention fwillilead:tozatbettéP d stupdesstandinga0f theocauses ohostiain

diseases, inclugigg, Ty %Qig&%te&cﬁmtthﬁt&h'W@?HQMQ%WQ Igagk1a,pelier freatment and
preventive measures. t%s é’il(t) I g(r % amoet?crgsewa&%r |nd| iudals ﬁNhoIar knO\a/n diabetics, a total
of about 50 ml 6f blood was collected Tollowing ar overni ’t(fastlaﬁ?fo TRIGVGHTST hRE PR B 8viously
been dlagnose%if\m’ﬂ’?%’5?}:91“@l H%Wé?éslsﬁlglﬁ%y?’ﬁr@@nﬁllé‘f fe4ted diabetic, a total of of about 50 nil of

blood was collected following an overnight fast. Some individuals, were required to take a 75 gm oral
glucose tolerance tebbeTihig testsragsires: ainoderighttfasiy(deictst &0 hetirs)sand bigedadraws at 0,

30, and 120 minutestrelative: toragdiistationpharatGHcRse AlmQst, ﬁé@é@h@& 60mlaofikled 25 was
drawn. Procedusg, fofbloeg collegtion and pAan?erz%n%%aéatﬁ%% %l%‘é?@ab'% i withdpayn from the

patients according to sfandard procedures. All steps wefe carred out consecut vely asf as p055|ble

to ensure maxiftin24Rte gty ard o prabet i ofdslySREmYP R &l @FﬁlSC‘SG’n?’Péf Bfé‘bohs
collected (4 x 10-ndil Ladlraieery. Ev&avadttainen.is.ibeededitwice to inikithedsloss withshele.

anti-coagulant s immediatelyput nice: (aet frrzen-WS 2008/084Q03RGHER2908/050025 - 21 -
15 Methods 100:123, said references hereby incorporated by reference). The primary
screening of the hybridoma supernatants, was to detect reactivity of IgG in the hybridoma
sups, with the N-terminal peptide coated onto 96 well plates. The secondary assay
involved the capture of human adiponectin from plasma, followed by reactivity with
polyclonal antibodies directed against human adiponectin, using an ELISA format.
20 Monoclonal antibodies that were capable of capturing human adiponectin were deemed
useful, and subsequently further characterized by ELISA analysis, and by western blot

analysis.

ELISA Assay Development

The ELISA assays for measuring levels of human adiponectin rely on the ability to

capture different adiponectin isoforms with specific moneclonal antibodies directed to
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adiponectin, and then to further identify the captured adiponectin isoforms with the use
of different polyclonal antibodies that recognize different adiponectin epitopes. The
configuration of these assays thus provides the ability to specifically recognize different
adiponectin isoforms that are dependent on the ability of antibody pairs {(a monoclonal
30 antibody together with a polyclonal antibody) to specifically interact with unigue
adiponectin isoforms. We have used 5 different monoclonal antibodies {MAB3604
{Chemicon International), A12820 (611645) (B> Biosciences), MAB10651 (R&D
Systems, Inc), N-ADIP-M1 (Roche), and N-ADIP-M24 (Roche) in this analysis, coupled
with three different polyclonal antibodies (N-terminal, C-terminal and globular). Thus
35 we have the potential to develop 15 different assays, and to potentially identify 15
different adiponectin isoforms (M1 globular, M1 N-terminus, M! C-terminus, M24
globular, M24 C-terminus, M24 N-terminus, A12820 globular, A12820 N-terminus,



After having finished the blood withdrawal, all vacutainers are immediately centrifuged for 15 mm at
1500 x g at 4C. The cooled (4C or on ice) vacutainers are opened and the supernatant is
transferred to a 10 ml Falcon tube (on ice) using a 1 ml disposable tip pipette. Leave 5 approx. 2 mm
of supernataffx"fiéiéicarryover of the sediment.  Centrifuge the FalddnttEBE#¥18F 48 mffi at 3000
x g at 4C. The centrifuge brake must be switched oft - 17 The plasma supernatants in the Falcon
Tubes were recovered with a pipette leaving all the sediment behind. All plasma samples were
transferred to dHEHE nit LEBRibRILG Hifd geha) Hire dkdiENshte NainpememdbbhEigi! CThe
samples were shockifsoxentimshquidbmittegemantkstoredeimman:80. ClfreezarbShipmenthas esodry ice.
Screening ¢ T@%M@%&Wﬁ?% pﬁrﬂﬁé@’er%;thé‘él‘f‘ﬁﬁ mm%@ma@ %?A'Spm#f&&’ﬁraﬂon

15 for screeni %ér e assayg dure scribed in the section Assay Development and as
briefly outllnedd%gP \aduded I8 |hﬁthé€§fa dard cBrES for the 488 s‘oﬁf&‘uffég $AIPPREERY in the
assays for the B8z fractions, Figures 13 - 18. The assay format was also used in determining the
levels of adiponectin in the human plasma sample collections for 20 correlation to disease state,

Figure 19- 31. 1) Appropdate Taprire & ; edidamimmindpbate in a volume of 100 pl PBS for
16-20 hours at 4C. 2) Asplrate and wash the plate 3 times 3) Plate blocked with BSA 1% + Tween20
0.05% + PBS in a volufie DR3QOpifdrot Dowratidl 2365 iraivqlemdeha00 b plAspimigiand.wash

the plate 3 tlm?&;@a&\@rfﬁgrmfe%{afee{an%@&@@i@i%ﬂ%@é&&&%&@é@& wuhe%'gé %0 FgA 0.1% +
Tween20 0.05% + PBS in a final Ejj(ilume I 62 Plasma/serum % t8 eac ate with dilutions

in BSA 0.1% + SCLOR0h PEE T ANAPVKImd G186 DI27) Bide Prhddd 6 dRE5Hal
shaker anéplnclélb“aféﬂfa@lb@?@(iaﬁdm? hotida8y Aspirate-ald wash theipiatedotintel WOinjected
2008/084003P&FBR2Q0B/050828mplete Freund’s adjuvant (IFA). 14 days later, 50 — 100ug of

conjugated peptide was injected intradermally in incomplete Freund’s adjuvant (IFA).

The rabbits were bled 14 days later to obtain serum for analytical purposes. Thereafter,
the rabbits were immunized subcutaneously every 30 days with 25 — 50 ug of conjugated

15 peptide, then bled 14 days following immunization. The serum was collected, and then
the 1gG was purified as described below, and used in assay development. (reference for
pAb production: Lui, F. T., Sinnecker, M., Hamaoka, J., and Katz, D. (1979)
Biochemistry 18,690-697. This is one of many protocols, which are standardly employed
fro those skilled in the art). The antigens used were N-terminal adiponectin peptide, C-

20 terminal adiponectin peptide, and recombinant globular adiponectin, spanning amino
acids 107 - 244, produced in E. coli.

The above procedure resuited in the production of three different polyclonal
antibodies, which we refer to as N-terminal, C-terminal, and globular antibodies, as
discussed above in the “Antibody characterization and development” section. Each of

these polyclonal antibodies was used together with different monoclonal antibodies, to

b2
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generate a unique ELISA assay which recognized different adiponectin isoforms.

Procedure for generation of monoclonal antibody

Immumization protocol and mA b production.

Female BALB/c mice were immunized i.p. with 50 pg of conjugated N-terminal

30 peptide in CFA and then boosted 1.p. 5 wk later with 50 pg of conjugated N-terminal
peptide in CFA. After 6 wk, 50 ug of conjugated N-terminal peptide in PBS was injected

i.p. fotlowed by an identical boost 48 h later. Two days after this last boost, the spleen was
removed, teased into a cell suspension, and fused with the HAT-sensitive murine
myeloma cell Sp2/0 as described previously (1 9). There are many similar procedures that

35 are commonty used by those skilled in the art. Hybridomas were selected in HAT media,



- 22 - 9) Appropriate detection antibody added to each plate in BSA 0.1% + Tween20 0.05% -F PBS in
a final volume of 50;11 and placed on an orbital shaker and incubated at 21-23C for 1 hour 10)
Aspirate and wash the plate 4 times 5 U)Developing antibody, donkey anti-rabbit-HRP, added to each
plate in BSABA3E 4 H{E&n20 0.05% + PBS in a final volume of 50 pt and P88 4Abital shaker
and incubated at 21-23C for 1 hour 12) Aspirate and wash the plate 4 times 13) TN4B substrate
solution added to the plate in a volume of 50 pt and placed on an orbital shaker and incubated at
21-23C until thEapptopdate devefoprratiftinieving) The, ré¥ctih. ig teMnihatediby, ddaihgsodosphoric
acid 0.5M in a yatuae,of 50ud 119 Ehe @ Diis rerehat dbonm aa&éhm@f}@qm,a@émﬂﬁ@!iMD)
determined by ipter i I r 5 ntification of the different human
adiponectin isélfﬁ%?hr%?r?{ ﬂﬁ%ﬁﬁﬁ%ﬂ%ﬁ%ﬁé?@ﬁébﬁ% %Efr{icé%r%i' egggﬁ?gé%:% E?f‘l‘éxe]%srmat.
Immunoplates 18 6k Wi oHE bf thd rdifodli HShSCRAAFAATbAAIEaIMASED A CHamiebn
International) atniB806s dijulibH;AA12826(611845 (BB Bisstisndes) dtOlB poyinbMABEDGBL(R&D
stte:ns, Inc) ﬁah@&%@%éﬂﬂbI-Ne&@wmt@@@hﬁfbaﬁwgggh&@g&wﬁ;?kﬁ’y‘Mzﬂatﬁﬁsl(Eizﬁmef)f%H?jgémI-
The plates with 1 e appropriate mongclonal antibody are covered with plate sealers an
incut?ated at 4&\”]?%8!&%0% rgﬁ%? ?ﬁ%{léfa%\é%rearzé_}rﬁ%ns\?\ygg %% t%%%v%?tr?g‘§§l-g w"géﬁ%ﬁr d%g% which
is used for all SOHEEHIEREWEEhESITHRARARSS HePE HBERRE Witn 0T HE- of B amas o iigeisto 0.05%
in PBS buffer faek hisumed by limiting dilution in HAT media (Kenney et al, Biotechnology, 13: 787,

10 1995).

Ascitic fluid was produced by injecting cloned hybridomas into pristane-primed
BALB/c mice (1-2 x I0E6 cells/mouse, ip.). mAb were purified from heat-inactivated
ascitic fluid by a combination of caprylic acid and ammonium sulfate precipitations as
previously described. mAb were also produced by large scale culture, followed by protein-

15 G chromatography to purify the TgG.

Optionally and preferably, a further enhancement to these protocols involves
reversing the order of antibodies that are used in the assay. For example, the polyclonal
antibodies can be used to capture different adiponectin isoforms, and then to further
identify the captured adiponectin isoforms with the use of different monoclonal

20 antibodies that recognize different adiponectin epitopes.

Quantification of the globular-, N-terminal-, and C-terminal domains of human
adiponectin in plasma/serum and in fractions of plasma are measured in an ELISA
format. Immunoplates are coated with one of the following monoclonal antibodies:
MAB3604 (Chemicon International) at 1:3000 dilution, A12820(611645) (BD

25 Biosciences) at 0.5ug/ml, MAB10651 (R&D Systems, Inc) at 0.25 Pg /mi, N-ADIP-M1
(Roche) at lug/ml, and N-ADIP-M24 (Roche) at lug/ml. The plates with 100 g of the
appropriate monoclonal antibody are covered with plate sealers and incubated at 4°C for
16-20 hours. The plates are then washed 3 times with PBS — tween20 0.05% which is used
for all subsequent washes. The plates were blocked with 300 |l of BSA 1% -+ Tween20

30 0.05% in PBS buffer for 1 hour and washed 3 times. The appropriate reference standards
{0.0195 to 10ng/well) are added to each plate in a final velume of 50 yl which is used for
all subsequent incubations. For the globular and N-terminal domain of adiponectin
detection, adiponectin (1-244) from R&D Systems (cat#1065, with his-tag on the C-
terminus) is used. For the C-terminal adiponectin detection, adiponectin (16-247) from

35 Alexis Biochemicals (cat#¥ALX-522-063, with an N-terminal FLAG tag) is used.
Plasma/serum or plasma fraction is diluted in PBS with BSA (.1% + Tween20 0.05% and

added to each plate. The plates are incubated at 21-23°C for | hour on an orbital shaker,



and washed 3 times. The appropriate reference standards (0.0195 to IOng/well) are added 25 to each
plate in a final volume of 50 pl which is used for all subsequent incubations. For the globular and
N-terminal domain of adiponectin detection, adiponectin (1-244) from R&D Systems (cat#1065, with
his-tag on th& @ HERAHEY) is used. For the C-terminal adiponectin detectio® “AdiBaHB&HEF6-247) from
Alexis Biochemicals (cat#ALX-522- 063, with an N-terminal FLAG tag) is used. Plasma/serum or
plasma fraction is diluted in 30 PBS with BSA 0.1% + Tween20 0.05% and added to each plate. The
plates are incubiteficat PasbaCHeimenoticorparrprisiarisktien anthpbninvadirstta tmkslTthen
appropriate det&Sionlamtiboay is adbeettaeach platericuBRSIwith BSAD 390 +diveenzd §:0:and

incubated at 2128 fay i%\D&Prb?nxf@&i%Pa't@ﬂ shakerfgllowedy 1W§5ﬂfﬂlo‘31 t'”?%%k@ 9%":%'%9%
antibody, donke anti-r bbl%g %{f}ed oh rseralojlﬁ éranrOXI ase, Is ad 1 hour at 21-23C
on an orbital sy Wé}i’fé by 4 sﬁgso BHBENES O&Sﬁﬁfglagéd(%(?‘%?s%‘rl%ﬂaqg*ﬁlé%X|dase
is quantified in‘tHEpedserice vRe18s;5 81 tbtrametnyibehzidineu@MB) K hbofthdidMBrseldten s added
Iwell, the plategeoxgret with platessealars ﬂﬂdnlﬂ%@ﬂ@ﬁtﬁty%&aﬁiwmﬂmalgﬂﬂ o &ipiarbital

late shaker. T, na dltlo . WO
25"02fo§4§5p§%§%%c‘%°§d§§mm g Bl oﬁ?ﬁé’?‘ﬁ A

amount of adipBHCCiit ke B fé]rﬁ%i‘ﬁtfé}ﬁ ﬁarﬁhﬁéea@maﬁ%.%%fﬁ%@a%atEa ARPITRFBaction
is terminated at:agdiméwidichidives ah Op/ redidihgsphtess dhidrd ZMTHih s Hetwesd 2taridk0 mihutes

depending®n the sapiuie aniinpdy-and the.detastion antibeek 8ndihGifhe appropriate standard
curve, The reaction is terminated atf a time which gives an OD reading of less than 2. This
is between 2 and 10 minutes depending on the capture antibody and the detection

antibody,

Screening Fractionated Plasma Samnles

15 Plasma fractions from three normal donors were fractionated using a 5-20%
sucrose gradients in 10 mM HEPES, pH 8, 125 mM NaCl were poured stepwise in 2-mi
thin walled ultracentrifuge tubes (Becton Dickinson) and allowed to equilibrate overnight
at 4 °C. 600ul of total plasma was diluted 1:10, applied and centrifuged on the gradient.
Following layering of the sampie on top (diluted 1:10 with 10 mM HEPES, pH 8, 125 mM

20 NaCl), gradients were spun at 55,000 rpm for 4 h at 4 °C in a TLS55 rotor in a Beckman
TL-100 tabletop ultracentrifuge (Pajvani et al 2004). 150ul sample fractions were
removed from the top of the tube, and labeled 1 — 20, with fraction 1 being the top of the
gradient, while fraction 20 was on the bottom of the gradient. The gradient fractions
were sequentially retrieved and analyzed by western or ELISA analysis as described below.

Different antibodies were used for the western analysis, and were either monoclonal or

2
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polyclonal antibodies. For the ELISA analysis, each fraction was analyzed for the presence
of adiponectin isoforms, by using an ELISA with different combinations of monoclonal
antibody as a capture reagent, and different polyclonal antibodies as a developing reagent.
The configuration can also be reversed, such that the polyclonal antibody is used as the
30 capture antibody, and the monoclonal antibody.is used as the developing antibody. A
commercial human adiponectin ELISA (R&1D Systems, Minneapolis, MN) was used for

comparative purposes.
Screening Patient Plasma Collections

Collection of Human Plasma Samples




5 concentrations.  Segitencing_c_afVariataleHeaiy_a_ndThght chaindbonectin Hvbrodomas MI and
M24 Materials and Methods: Hybridorna cells were grown and total RNA extracted by standard
procedures. See, 10 e.g., "Characterization of a rnurine monoclonal antibody that mimics
heparin-indu}?’éﬁzfm%‘l‘?f@(‘iéytopenia antibodies". G.M. Arepally, S. Kamei, KES BEFRIRORMAei, Z.Q. Li,
W. Liu, D.L. Siegel, W. Kisiet, D.B. Cines and M. PonczBLOOD (March 1, 2000) Volume 95 Number 5
pp. 1533-1540 "Efficient amplification and direct sequencing of mouse variable regios from any
immunoglobulin famigtTHigEwchéraes, Syhieoyiliadd: CadhddB Fenienss Wedind HiFshaezyk,
Marine Ceruttirézenard Behadahelie anrenBemacd Rad fnBSikettexs A5 1990) 0w3860394ed. First

strand cDNA wis sypifiasieed by sigdardRraceriiasuaing ellacrelian AT orIe eusse fGR oligos

as primers. Varighle hea nd light chain region cDNAs were PCR amplified using the following
conpditions: 2025‘11%6/%S ﬁ%&%sgﬁl%@%éﬁ@,&%‘bmcg%@%ﬁ S4BRHE /B¢ 1186¢6conds 30 cycles 72C /
10 minutes The following PCR oligos were used: From Ref 1: Heavy chain Framework 1 (forward
primer) (Set). 1d. NoE&J ke SHE AL TG TS SAIATYC(AT G M type | diabetes or
2008/0840413RCIER2008E08002betc24 e.¢- €arsyrichaid iconstant (reverlse phimben{SedatgeiNg, 9)

GGG GCC ACT&RA TAGAG Lightshain framewaskd fiopard Rrmen: (385 ithsNg) 10UCGA GTT

' ' .1d. No. 11
CCG AGC TCG AGATGAGCE AGA GG GA SHO. Ehain constant (reverse prmer) (Seg. I, No. 11)

also be excluded. In addition to these criteria, contrel subjects can not have been
10 previously diagnosed with type 2 diabetes or gestational diabetes, have a family history of
type 2 diabetes, or have impaired fasting glucose or impaired glucose tolerance (as

described above).

It is expected that the adiponectin isoforms and antibodies hereby divulged and
utilized within the ELISA methods of the present invention will lead to a better
15 understanding of the causes of certain diseases, including Type 2 Diabetes, and that this

understanding should lead to better {reatment and preventive measures.

Key material and parameters

For indiviudals who are known diabetics, a total of about 50 mi of blocd was

collected following an overnight fast.

20 If the individual has not previously been diagnosed with type 2 diabetes, or if they
are a diet-treated diabetic, a total of of about 50 ml of blood was collected following an
overnight fast. Some individuals, were required to take a 75 gm oral glucose tolerance
test. This test requires an overnight fast {at least 10 hours) and blood draws at 0, 30, and
120 minutes relative to administration of oral glucose. At most, a total of 60mL of blood

25 was drawn,

Procedure for blood collection and nlasma preparation

Venous blood is withdrawn from the patients according to standard procedures. All
steps were carried out consecutively as fast as possible to ensure maximum sample quality

and to prevent proteolysis.

30 Per patient, ~ 50 ml of blood is collected {4 x 10 ml vacutainer). Every vacutainer is
inverted twice to mix the blood with the anti-coagulant and immediately put on ice (not

frozen).



GTT GGT GCA GCA TCA GC From Ref 2: Heavy chain Framework | ( forward primer) (Seq. 1d.
No.12) GAG GT( GC) (AC)A(GA) CTG (GC)(AT)G (GC )AG (TA)C( AT) GG 10Heavy chain
constant (reverse primer) (Seq. Id. No.I3) CGA CAA GTC GAG TAG CCC TTG ACC AGG CAT CC
Light chain FFEMEREH®forward primer) (Seq. H. No.14) GAG ATT (CG )AGEIEOFREC GAG
TCT CCA Light chain constant (reverse primer) (Seq.-lgh No.15) 15CGA CTA GTC GAG TGG TGG
GAA GAT GGA TAG AG  Products were analyzed by agarose gel electrophoresis. Light chain
amplicons were gel #Sttatddang sediredcéetuhtionedithidavyrkhaih amplicens weresubslongd, and

the sequencesdetarminethfromrmetoned plasmids:®Results 20Assay development and standardization
Different assays for human adiponectin were developed. The assay format used was an ELISA assay,
which utilizes a specific mane¢iqnat aptinpayas a.capiue-anibogy. @ solution.containing the ;o
adiponectin, sych as aﬁauggablgestapEg%r% 0 U@émgg L sma or S?rwin&,follom{) d by the addition of a
polyclonal antibody (Figure 4 & 5). Each 2 ComEALOn ¥ hénbAhriarima E‘OI RIGHAT S8y
represents & diffaert 88\ forHsinTHBISPEEMEorBIREEDA ShrteRBRIGhal antibody, coupled with a
polyclonal antibody, provides for a specific adiponectin assay (Figure 5). In some instances, the
specific WO 2008/084008R€ TEP2008/088948r 30 min at 3000 x g at 4°C. The centrifuge brake

must be switched off.

The plasma supernatants in the Falcon Tubes were recovered with a pipette leaving
all the sediment behind. All plasma samples were transferred to one 50 ml Falcon tube

10 and gently mixed to ensure sample homogeneity.

The samples were shock-frozen in liquid nitrogen and stored in a -80 °C freezer.

Shipment was on dry ice.
Sc¢reening

The human plasma samples were thawed and aliquoted into 96 wells in preparation

15 for screening.

The assay procedure as described in the section Assay Development and as briefly
outlined below was used in the in the standard curves for the assays Figures 7 - 12, and in
the assays for the plasma fractions, Figures 13 — 18. The assay format was also used in
determining the levels of adiponectin in the human plasma sample collections for

26 correlation fo disease state, Figure 19 - 31.

1) Appropriate capture antibody added to an immunoplate in a volume of 100 ul
PBS for 16-20 hours at 4°C.
2) Aspirate and wash the plate 3 times

3) Plate blocked with BSA 1% + Tween20 0.05% + PBS in a volume of 300 yl for |
hour at 21-23°C in a volume of 300ul.
4) Aspirate and wash the plate 3 times

b
G

5) Appropriate reference standards added to each plate with dilutions in BSA 0.19% +
Tween20 0.05% + PBS in a final velume of 50 yl.
6) Plasma/serum added to each plate with dilutions in BSA 0.1% + Tween20 0.05%
30 + PBS in a final volume of 50 L
7) Plate placed on an orbital shaker and incubated at 21-23°C for 1 hour.
&) Aspirate and wash the plate 4 times



- 25 - combination will not be able to measure adiponectin at all (such as the combination of MAB3604
C-terminus), while with others different levels of adiponectin are measured.  To facilitate
development of the ELISAs, we developed novel monoclonal antibodies that are specific for the
N-terminus of SAHBAELH. These inAbs reacted 5 specifically with N-termirfdf HBf8#HE¢i25eptide, and
also specifically reacted with adiponectin as determinedzy ELISA, western blot analysis, and
immunofluorescence. These inAbs were further used in combination with polyclonal antibodies to
measure level$bf adipeRERHRS Hafrioplastp dsindded |BDAcadsayisteThe bysi6 6tmatofetedssay
involved immobilizingospecifigahtinadiganectin: R mopoglonal antibadyronaR6iwelplate {Figure 4 &
5). The different anti-adipgnestin moneelenal antibodies used in the studies included Al2820,

MAI33604, MABO§O651, M1 and M24. The second component of the ELISA assay was a polyclonal
antibody that was dirétied{s YipGHacita PrHere!\ite three different polyclonal antibodies that were

used. These inEhided'N:tdaring detivpdndigidbulan polidionBlhtivddies: Fhbseldhrée A5 pblyvlonal
antibodies recognize differentadippnectinrdemaing:Aischematia diagrnam ofthe-diffarent sigpg in the
Adiponectin ELISA asgays,is present g in,Ei y fit iIs ossible to configure additional assays, using
different monocltﬁnal ant%)éin(% 3?%30‘%3/&8{%&%3 o] fesfltf)%léﬁ are directed to different domains of

adiponectin. Stéh comBilatae sEshiboalaE ig1e provide additional assay formats that have
discriminatory ptopertidééRoitorvarislstadipddedtin isofdrmsthatdrercosfelatechwithldisé aseastates.
The differept assay fosrpats weee: standaidized wsing ditfergnt recopmbinantadiporeatin proteins, which
were obtained fram C(?Jyer@gr&i%lnsiglgrcr%}sﬂ(@g res /- 12). Thus 'ghe'}acpﬁaksge Ievfells of adiponectin that
are reported are based on the quantitation relative to the Standards which wWete USEY 8 E4th assay.
25Not all assays/are abfe ttdtettadnitfud MamoneetihRTemHa! SU fedipasrcrnabdisambsinition with
each of the three polyctonailautib bdiesthalbaf thedltSA assays were not able to measure adiponectin,
be it a standard adiponectin or adiponectin in human plasma. In some cases only two of the polyclonal
antibodies_jn combination. it? a m?nlocl(??fal an_tg)od% arg.useful,to,m casure adliponectin levels. For
other monGclonal 30°antibodies. all thre& CombInAtons bt POREIBHAIARBS el SrEUHED dltect
adiponectin. W& favécarsel ghasrreramaemece e kot ddibdmectin isofonnaitested byathé wiitibody
combination, caevafytisigfiflcantly hetetmthe:agsayzsHo /s8m0e4 adipenectin isvelsebabpul 0.05 pg

/ml (M24 - N-tqr:aai@y%%@n,wmgsf%(9&@@4@3_%@8@5&@%&5ﬁgo@ﬂq&%Peﬁﬁiﬁﬁgﬂ(M%gg
- Ab), and others have level h as about 60 pg $5 /nil {AI2820 - . WO
ARy oao R G il Ol s R e s 57

the differe?ft as&aydetel eatablidhed vies noticddtHdt ofifferenpassays werecableado reitognize:different
levels of adiponeetind Wetthenseughttardeteriinedha nature:of thendifferences befween the assays.
Since adiponeglinnas heen weppried logxist severaladifierenl melspularfanms we.soughito
determine whether the agsays could recognize diiferent adiponectin molecularforms (reviewed in Berg
et al, Trends %ér‘f‘%?ﬁ@ﬁ‘ﬁ éﬁéj} W%@Y@(Z}?.S&ﬁ-léfﬁ, Trififs i Seheiart 5 rhefisvieia! dous Feb:;
257(2):167-75 ¢ etodisd gradient Bedimentaiivn pfovidesstsimgle fetistofl Separdtingaadtkeules on
the basis of size.cItieseRariignofadipanectin viauelpcitysadipantationhasdgemn epatas,fo
(Pajvani UB et (3005) 3, Bicl Chep 21,90759080). There ate addionel ways of peprating
molecules on the Basis of size, such'as. elrlﬁ?tratlon chromatography whic CSGl dlso be USEd for this
purpose. R&D Systems (cat#1065, with his-tag on the C-terminus) is used. For the C-terminal

adiponectin detection, adiponectin (16-247) from Alexis Biochemicals (cat#ALX-522-

063, with an N-terminal FLAG tag) is used. Plasma/serum or plasma fraction is diluted in

30 PBS with BSA 0.1% + Tween20 0.05% and added to each plate. The plates are incubated

at 21-23°C for 1 hour on an orbital shaker, and then washed 4 times. The appropriate

detection antibody is added to each plate in PBS with BSA 0.1% + Tween20 .05 and

incubated at 21-23°C for 1 hour on an orbital shaker followed by washing 4 times. The

developing antibody, donkey anti-rabbit conjugated to horseradish-peroxidase, is added

35 for 1 hour at 21-23°C on an orbital shaker followed by 4 washes. The bound antibody

conjugated to horseradish-peroxidase is quantified in the presence of 3,3,5,5-

tetramethylbenzidine (TMB). 50ul of the TMB solution is added /well, the plates covered

with plate sealers and incubated at 21-23°C while shaking on a miniorbital plate shaker.

The reaction is terminated at the appropriate time with the addition of 50 ul/well



Human plasma samples were separated by velocity sedimentation as outlined, and the fractions were
collected. To determine the distribution of adiponectin, aliquots of the 15 fractions were measured by
ELISA, using the different assay formats. The amount of adiponectin in each fraction was determined
by the differgh?%%%ygf%‘%ats and then plotted relative to fraction number FoMEREKFEIHEt gradient
fractionation. The data are presented in figures 13 - 182Fhe observed patterns indicate that
adiponectin levels vary from assay to assa . MAB3604 in combination with globular or N-terminus
pAbs, 20 primdtigsisinixdd @mg/fsn?él"r’e doléciiis Weitfftraripodettin wesvithfprdaareitifractions
3 - 7 (Figure 13pi©@mihelothyeitand]MAB ¥0651 e combination withiallithrea pAbss pdmadcty is
recognizes a larger molecylapweight AdipRISE!R iSeLorm, RIeSENER.facn0s 105, 16, (Figiie 4.5)- The

amount of adlponectln eter ined by the assa svar es W|th MAB10651 in combination with the
globular pAb me&slifhg e’ ﬁhe%rt’ Z‘é(ie\fétsu Whife™ h(’d]ﬁ/lﬁt‘ﬁ?ﬂlé & B it R -8 Fhinus
pAb, measfresthessiaiieat amount of adiponectin. Thus, these three different assays can detect
primarily a larger adlponectln |soform however the Ievels of adlponectln proteln detected varies,
suggesting some diffenenne: M : ~ 6.1 . : . _
antibodies. SOWh@a)(ﬁgaﬁgg)Nfaf[aggwman plasma samples were assayed for adlponectln uslng inAb
Al2820 in combination with the three different polyclonal antibodies a very different pattern was
observed (Figure 14); Adiprnectinrlayels were found in a number of different fractions, with a peak in
fraction 5 corresponding to smaller molecular Weight adiponectin. There was also a broad peak of

adiponectin protein, Hrﬁméé%%'%@ttz e]te (m? &B%&f ggtg tIO{I (% EA sil,gyili%r Pat rn was
e

observed for all three assays, but the leve ofa ponectln detecte yeac y were “gitferent

(Figure 14Y) THu; tHa B HrEBAifeh d8espe @ngeled dlﬁlé?é‘ﬁt’a‘dtﬁd’ﬁéf@tﬁt .%atétmsnaﬁ%f@he
levels of WO 2068/084D08RCTEHRBUS/0500R 5\ QAlkvatigomedtii.frotein Heteoted Yatics by the

assay, suggesting samsiditierengas.inithe @dt@@aﬁattn m@stﬂ%t@@@tﬁ%&ﬂmm @i&fﬁtﬁ@bg

combinations C?\fl antibodies. 7€| ated asma samples were assa for ad
iponectin using MAB adipShectin ??ﬁgcadcrgn Mﬁ% %dmnif? 2Rl?hlree dléglreechtse 16 t%SHfgs a very

5 different patt‘é‘tﬂf\b?sr%%ﬁ/é‘d aglirevep ey ndipekectiinm |ﬁ%ﬁ%ﬂ§ﬁ¥?@h%’tﬁ@ Saatinus pAb
yielded theshighesiclevelsaoiradipohactii, Vheladipanadtiberaab rizedHay shisdGuomuvd Puddealps
distributed, in fragtians; 3 - 36y Deteglalle levels of adiponectin were also observed for inAbs
adiponectin M1 in comblnatlon Wlth globular and N-terminus pAbs. The levels were much lower, and

appeared to be distrifuifed gver aRUMber gtt@g e et aclionso ST fiaelionalod iman plasma

samples were assayed for adlgaonectln usl b adiponectin in combination with th’et ree

different polycInS i HBSHieS Q}Wdﬁfﬁ?éh‘trﬁaﬂié‘fﬂ? B0 BHE SRR G E9Y AR RfPSHECtin M24
in combination\witr@ b hvdnusnp At Yidldeth the hititiest levels of adiponectin. The adiponectin
recognizegoby

94C/ 5 minutes
94C / 30 seconds
55C/ 30 seconds
72C /90 seconds
30 cycles

25 72C /1 10 minutes
The following PCR oligos were used:
From Ref 1:
Heavy chain Framework 1 {forward primer) (Seq. [d. No. 8)
GAG GTG AAG CTG GTG GAG (AT )C{ AT) GG

30



15 this form was widely distributed, in fractions 3 - 20. Barely detectable levels of adiponectin were
also observed for mAbs adiponectin M24 in combination with globular and N-terminus pAbs. The
levels were much lower, and appeared to be distributed over a number of different fractions.
Fractionated WaAtaR t¢tha samples were assayed for adiponectin using tREZBPAHBEMY%EHN R&D
assay (Figure 18). Adiponectin was found to be distributed in fractions 3 - 20, with two peaks, one at
fraction 5, and the second more abundant peak in fraction 13. The pattern observed was different from
the other adiponectifé8gaysin copplanidlsersadirshtaton dedloits clearly demonstrate that different
combinations of monoclonal and polyclonal antibodies, recognize different molecular weight forms of
25 adiponectin. Not ©hly &ehe SiZes bfithe adiponectin, as determined by velocity sedimentation
different, but the levels of adiponectin detected are also very different. Therefore, the different antibody
combinations repredept diffetelitassayfot{fats/thatpspeaificadly. récagnize different adiponectin
molecular forms (isoforms). The availability of these assay formats provides the opportunity to assess
whether the adiponectia 80 isclormsroreatewithifferentyehysiologie or disease states. Screenino
of Normal and Diabetic Plasma Samples The levels of each of the adiponectin isoforms was
determinedsfor a popyirtian:ef ipdividuals.carsisting ofsegrmals, djgbetics, impaired glucose tolerant,
and impaired fasting glucose. Fasting plasma samples were collected and stored at -80C prior to use.
35 Sample aliquots werethentestedto ¢detepmpine the levels of the various adiponectin WO
2008/084003PCT/EP2008/050025 - 28 - isoforms. The levels of adiponectin determined by the
different .ELISA ass[%%égr@ > was plotted against the fasting blood glucose levels, and is presented
in figures 19 - 24. The distribution of the adiponectin levels relative to fasting blood glucose levels
varies between the different assays. The, statistical analysis is pr ented#)elow (summarized in 5
Table 1). Some of theeaa‘a’i;% Iélcs%a%najg‘évg% h%y?%\@ﬁé’\}\}%ﬁié%grﬁi%ﬁ between adiponectin levels
and fasting blood glucose, These assays include the commercial adiponectin R&D assay (Figure 24),
the MAb 3604 assa%@%ﬁ?@fé)%%%h@“ﬁ @é%)%%(@%mg ﬁ)“*(%%@ﬂﬁé%d in Table 1). In
contrast, the adiponectin assays using adiponectin mAb M | (Figure 22), adiponectin mAb M24 (Figure
23), and mAb 10 1ZE20V(higure Py disrist Rt sgifiecardtcdrdtions of the adiponectin levels to
fasting glucose values (summarized in Table I). Statistical Analysis of results ~ The ability of the
various adiponectin$érinS4d: diditnguiShidentrls ffatm AGpeAGdidbeli€svas examined with logistic
regression models using the logistic procedure of 15 SAS 9.1 (SAS Institute, Carey, NC). Separate
models were run foll gdqcllofithéadipaenkdtifidiorans . drireagh Saqdel Hroup) status (i.e. control or diabetic)
served as the outcome variable and predictor variables included one of the adiponcctin forms. Age,
body mass index (BMEL) and insalinssnvedsay soy@tiaiesrigreactymodel. Sensitivity and specificity for
the adiponectin forms were calculated using the freq and logistic procedures of SAS 9.1

Light chain constant (reverse primer) (Seq. Id. No.15)
15 CGA CTA GTC GAC TGG TGG GAA GAT GGATAC AG

Products were analyzed by agarose gel electrophoresis. Light chain amplicons were
gel isolated and sequenced uncloned. Heavy chain amplicons were subcloned, and the

sequences determined from cloned plasmids,
Results

20 Assay development and standardization

Different assays for human adiponectin were developed. The assay format used was

-an ELISA assay, which utilizes a specific monoclonal antibody as a capture antibedy, a
solution containing the adiponectin, such as a suitable standard, or human plasma or
serum, followed by the addition of a polyclonal antibody (Figure 4 & 5). Each

25 combination of monocional and polyclonal antibody represents a different assay format.
The specific combination of monoclonal antibody, coupled with a polyclonal antibody,

provides for a specific adiponectin assay (Figure 5). In some instances, the specific



20 Receiver operator characteristic (ROC) plots were calculated to show the variability of sensitivity
and specificity for various cutoff points of adiponectin concentration for the three polyclonal forms. The
area under the curve (AUC) is provided as a summary statistic for each ROC curve. The AUG can be
interpreted 2% e Brotiakity that true case (i.e. Type 11 diabetic) will be cSre&RAEBATIES from a
normal patient. For example, an 25 AUG of 1.0 would tspresent a perfect test with no
mis-classification whereas assays with AUC's of less than 0.5 would do no better than random
assignment. ASSEYRRHATROL b e sbikdabesro Birand g e eliticReTs seabitsiaud of 0.70
and higher beihgARdredpietemad,denmtdhstrabeosignifittint-coltelationdndpradictivenaliesds an
indicator for the predisposition to the disease state investigated, such as for example diabetes (Type
30 I). The results foralifpfithedifferentassayoaressummsyizedin Jakieded ndabletchogistio

o L ewggnelalon el far e uarie adipaneetloImadaent N G20 fule hdigopics and

124 normal controls. Separate regression models were run for each form a justlné or 36% , [
index (BMIF an® il eVail. Basraghadotidratishiodmidichts Aré plesanteli el ederctein iblicating
the strength 35dbits aelationdhiptoifiasting Blové, ghecose. bIMO 24084 084008RPCT4ERP26@08/050025 -

29 - 43:pc: MI 91 ME WA ik ik Gert@QQ 454 fapMation LR 19321 R1dRdkies to measure

levels of adiponectin in human plasma using ELISA assays.

The basic format of the assay involved mmmobilizing a specific anti-adipenectin

10 monoclonal antibody on a 96 well plate (Figure 4 & 5). The different anti-adiponectin
monoclonal antibodies used in the studies included A12820, MAB3604, MABI10651, M1

and M24. The second component of the ELISA assay was a polyclonal antibody that was
directed to adiponectin. There were three different polyclonal antibodies that were used.
These included N-term, C-term and globular polycional antibodies. These three

15 pelyclonal antibodies recognize different adiponectin domains. A schematic diagram of
the different steps in the Adiponectin ELISA assays is presented in Figure 6. It is possible

to configure additional assays, using different monoclonal antibodies or polyclonal
antibodies that are directed to different domains of adiponectin, Such combinations of
antibodies, might provide additional assay formats that have discriminatory properties

20 for various adiponectin isoforms that are correlated with disease states.

The different assay formats were standardized using different recombinant
adiponectin proteins, which were obtained from commercial sources (Figures 7 — 12),
Thus the absolute levels of adiponectin that are reported are based on the quantitation

relative to the standards which were used for each assay.

Not all assays are able to detect unigque adiponectin isoforms. So for each mAb in

[l
(e}

combination with each of the three polyclonal antibodies, all of the ELISA assays were not
able to measure adiponectin, be it a standard adiponectin or adiponectin in human
plasma. In some cases only two of the polyclonal antibodies in combination with a
monoclonal antibody are useful to measure adiponectin levels. For other monoclonal
30 antibodies, all three combinations of polyclonal antibodies are able to detect adiponectin.
We have also observed that the levels of adiponectin isoform detected by the antibody
combination, can vary significantly between the assays. For some, adiponectin levels of
about 0.05 yg /ml (M24 — N-terminus pAb), while for others, levels of about 15 pg /ml
can be detected (M24 — C-terminus pAb}, and others have levels as high as about 60 yg
35 /ml (A12820 - globular pAb).
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Characterization of Adiponectin Isoforms recoenized by different assavs

Once the different assays were established, we noticed that different assays were able
to recognize different levels of adiponectin. We then sought to determine the nature of
the differences between the assays. Since adiponectin has been reported to exist in several

5  different molecular forms we sought to determine whether the assays could recognize
different adiponectin molecular forms (reviewed in Berg et al, Trends Endocrinol Metab.
2002 Mar;13(2):84-9.; Trujillo and Scherer, ] Intern Med. 2005 Feb;257(2):167-75).
Velocity gradient sedimentation provides a simple means of separating molecules on the
basis of size. The separation of adiponectin via velocity sedimentation has been reported

10 (Pajvani UB et al (2003). J. Biol. Chem. 278:9073-9085). There are additional ways of
separating molecules on the basis of size, such as gel filtration chromatography which

could also be used for this purpose.

Human plasma samples were separated by velocity sedimentation as outlined, and

the fractions were collected. To determine the distribution of adiponectin, aliquots of the

15  fractions were measured by ELISA, using the different assay formats. The amount of
adiponectin in each fraction was determined by the different assay formats, and then
plotted relative to fraction number from the velocity gradient fractionation. The data are
presented in figures 13 - 18. The observed patterns indicate that adiponectin levels vary
from assay to assay. MAB3604 in combination with globular or N-terminus pAbs,

20 primarily recognizes only smaller molecular weight adiponectin isoforms, present in
fractions 3 — 7 (Figure 13). On the other hand, MAB10651 in combination with all three
pAbs, primarily recognizes a larger molecular weight adiponectin isoform, present in
fractions 10 — 16 (Figure 15). The amount of adiponectin determined by the assays

varies, with MABI0651 in combination with the globular pAb measuring the highest

o
a1

levels, while the MAB10651 in combination with N-terminus pAb, measures the smallest
amount of adiponectin. Thus, these three different assays can detect primarily a larger
adiponectin isoform, however the levels of adiponectin protein detected varies, suggesting
some differences in the adiponectin molecules recognized by the different combinations

of antibodies.

30 When fractionated human plasma samples were assayed for adiponectin using mAb
A12820 in combination with the three different polyclonal antibodies a very different
pattern was observed (Figure 14). Adiponectin levels were found in a number of different
fractions, with a peak in fraction 5 corresponding to smaller molecular weight
adiponectin. There was also a broad peak of adiponectin protein, from fraction 7 ~ 17,

35 having a peak around fraction 13. A similar pattern was observed for all three assays, but
the levels of adiponectin detected by each assay were different (Figure 14). Thus, these

three different assays can detect different adiponectin isoforms, and the levels of
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adiponectin protein detected varies by the assay, suggesting some differences in the

adiponectin molecules recognized by the different combinations of antibodies.

When fractionated human plasma samples were assayed for adiponectin using mAb
adiponectin M1 in combination with the three different polyclonal antibodies a very
different pattern was observed (Figure 16). mAb Adiponectin M1 in combination with
C-terminus pAb yielded the highest levels of adiponectin, The adiponectin recognized by
this form was widely distributed, in fractions 3 - 20. Detectable levels of adiponectin were
also observed for mAbs adiponectin M1 in combination with globular and N-terminus
pAbs. The levels were much lower, and appeared to be distributed over a number of

different fractions,

When fractionated human plasma samples were assayed for adiponectin using mAD
adiponectin M24 in combination with the three different polyclonal antibodies a very
different pattern was observed (Figure 17). mAb Adiponectin M24 in combination with
C-terminus pAb yielded the highest levels of adiponectin. The adiponectin recognized by
this form was widely distributed, in fractions 3 - 20. Barely detectable levels of
adiponectin were also observed for mAbs adiponectin M24 in combination with globular
and N-terminus pAbs. The levels were much lower, and appeared to be distributed over a

number of different fractions.

Fractionated human plasma samples were assayed for adiponectin using the
adiponectin R&D assay (Figure 18). Adiponectin was found to be distributed in fractions
3 — 20, with two peaks, one at fraction 5, and the second more abundant peak in fraction

13. The pattern observed was different from the other adiponectin assays.

The velocity sedimentation results clearly demonstrate that different combinations
of monoclonal and polyclonal antibodies, recognize different molecular weight forms of
adiponectin. Not only are the sizes of the adiponectin, as determined by velocity
sedimentation different, but the levels of adiponectin detected are also very different.
Therefore, the different antibody combinations represent different assay formats that
specifically recognize different adiponectin molecular forms (isoforms). The availability
of these assay formats provides the opportunity to assess whether the adiponectin

isoforms correlate with different physiologic or disease states.

Screening of Normal and Diabetic Plasma Samples

The levels of each of the adiponectin isoforms was determined for a population of
individuals consisting of normals, diabetics, impaired glucose tolerant, and impaired
fasting glucose. Fasting plasma samples were collected and stored at -80°C prior to use.

Sample aliquots were then tested to determine the levels of the various adiponectin
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isoforms. The levels of adiponectin determined by the different ELISA assay formats was
plotted against the fasting blood glucose levels, and is presented in figures 19 — 24. The
distribution of the adiponectin levels relative to fasting blood glucose levels varies
between the different assays. The statistical analysis is presenied below (summarized in
5 Table 1). Some of the adiponectin assays do not show any discrimination between
adiponectin levels and fasting blood glucose. These assays include the commmercial
adiponectin R&D assay (Figure 24), the MAb 3604 assays (Figure 19), and the MAB
10651 assays (Figure 21} (summarized in Table 1). In contrast, the adiponectin assays
using adiponectin mAb M1 (Figure 22), adiponectin mAb M24 (Figure 23), and mAb
10 12820 (Figure 20) demonstrate significant correlations of the adiponectin levels to fasting

glucose values (summarized in Tabile 1).

Statistical Analvsis of results

The ability of the various adiponectin forms to distinguish controls from Type 11

diabetics was examined with logistic regression models using the logistic procedure of

15 SAS 9.1 (SAS Institute, Carey, NC). Separate models were run for each of the adiponectin
forms. In each model group status (ie. control or diabetic) served as the outcome
variable and predictor variables included one of the adiponectin forms. Age, body mass
index (BMI) and insulin served as covariates in each model. Sensitivity and specificity for

the adiponectin forms were calculated using the freq and logistic procedures of SAS 9.1

20 Receiver operator characteristic (ROC) plots were calculated to show the variability of
sensitivity and specificity for various cutoff points of adiponectin concentration for the
three polyclonal forms. The area under the curve (AUC) is provided as a summary
statistic for each ROC curve. The AUC can be interpreted as the probability that true case

(Le. Type II diabetic) will be correctly identified from a normal patient, For example, an

25 AUC of 1.0 would represent a perfect test with no mis-classification whereas assays with
AUC’s of less than 0.5 would do no better than random assignment. Assays with ROC
plots of the AUC of 0.65 and higher, with ROC plots of the AUC of 0.70 and higher being
more preferred, demonstrate significant correlation and predictive value as an indicator

for the predisposition to the disease state investigated, such as for example diabetes (Type

30 1I). The results for all of the different assays are summarized in Table 1.

Table 1: Logistic regression and correlation results for the various adiponectin
forms based on 126 Type II diabetics and 124 normal controls. Separate regression
models were run for each form adjusting for age, body mass index (BMI) and insulin
levels. Pearson correlation coefficients are presented for each form indicating the strength

35  of its relationship to fasting blood glucose.



00100 MA:311151 531944:1933 form 127 30615 054 -0.27 190007 Mi331/1e31 ":-re'rn'n,n-? Mill 0..17
11.fr: -01:-1 MA:13304 Ca EM tori. 0.C,3 (19;,95 CA/ 0.1909 MA3:5304M-ternus 5rrn

WO 2008/084003 PCT/EP20608/050025
229 -

Cempaiatior of Iastiag Mood

BRRESAIraT s - s R
’ anosk sod Adiporectin fom

moipznartiny Porm Wl ChieSgues VRS LS Bl 72 e
P Gabusiae fovm Tt DGR G A7 006
M N-terminus form X8 G.0G 0.7 BaeH] IR
Il C-tevminss Form 33 3R 0B =825 IR
22 Chebufar foorn L1883 50005 £.34 w2 IR
424 Sbevw nas Form AEEB BRARE 078 ik 00001
M2 Cfavesiniug Barm 15,83 PR .74 ) a.00e1
A13526 Cobulr foone 1391 4005 [ 24 06041
ALEBRG Slarrninuy e 5iE REO2ER 867 S2E LG0G1
Sl 2BEE C-RsmEyr us ST ’ 450 LEHET e 6,33 L0061
FATSNES I Slehdar S G LR G5 £ LG 015G
HARINIERT M-termings, Foro e T1RRR .64 3,33 naF
AR T bR T T L o] R REE H.fi A IREESH
MAEIGGS Giobnad fors G REEED Uy - IRIED
MaEze04 Nterminus foem 1.E3 G220% [l RNy 01,7944
FD fonm 4.14 40 R 0.51 ] 0.3360

Ditferences between the M1 and M24 hybridomas are indicated

Prior to analysis the data were screened for normality and the presence of outliers.
The data conformed to assumptions of normality therefore no transformations were
applied. The Grubb’s test was used to test for the presence of outliers and data points

determined to be significant outliers at p<0.05 were removed prior to the analvsis.

193]

The population sample characteristics are the following: N=126 Type [T diabetics
(T2D) and N=124 normals were exanvined. The diagnostic criteria used for T2D in this

sample was fasting blood glucose (FBG) > 126,

The logistic regression results for the M1 globular form shows that the globular

form was a significant predictor of group status {Wald Chi-Square = 7.26; p<0.01). The

10 odds ratio for the globular form (OR=0.84, 95% c.i. 0.74-0.95) was significantly less than
1, indicating that low levels of the M1 globular form are associated with Type II diabetes

risk (Figure 25). The ROC curve in Figure 25 shows the sensitivity and specificity for
globular concentration cutoff values of 3.0, 4.0, and 5.0 pg/ml. The area under the curve

for the M1 globular form was 0.731.

15 The logistic regression results for the M1 N-terminus form shows that the N-

terminus form was a significant predictor of group status {Wald Chi-Square = 6.01;
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The logistic regression results for the M24 globular form shows that the globular

form was a significant predictor of group status (Wald Chi-Square = 11.9; p<0.0005). The
odds ratio for the globular form (OR=0.47, 95% c.i. 0.30-0.72) was significantly less than
1, indicating that low levels of the M24 globular form are associated with Type 1 diabetes

10 risk (Figare 27). The ROC curve in Figure 27 shows the sensitivity and specificity for
globular concentration cutoff values of 1.2 and 1.5 pg/ml. The area under the curve for
the M1 globular form was 0.742.

The logistic regression results for the M24 C-terminus form shows that the C-

terminus form was a significant predictor of group status (Wald Chi-Square = 15.9;

15 p<0.0001), The odds ratio for the C-terminus form (OR=0.87, 95% c.i. 0.80-0.92) was
significantly less than 1, indicating that low levels of the M24 C-terminus form are
associated with Type II diabetes risk (Figure 28). The ROC curve in Figure 28 shows the
sensitivity and specificity for C-terminus concentration cutoff values of 10.0 and 15.0

ug/ml. The area under the curve for the M24 C-terminus form was 0.740.

20 The logistic regression results for the A12820 globular form shows that the A12820
globular form was a significant predictor of group status (Wald Chi-Square = 15.9;
p<0.0001). The odds ratio for the A12820 globular form (OR=0.87, 95% c.i. 0.80-0.92)
was significantly less than 1, indicating that low levels are associated with Type 1T diabetes
risk (Figure 29). The ROC curve in Figure 29 shows the sensitivity and specificity for
A12820 Globular Form concentration cutoff values of 3.0, 4.0, and 5.0 ng/ml. The area
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under the curve for the M1 globular form was 0.714.

The logistic regression results for the A12820 N-terminus form shows that the

A12820 N-terminus form was a significant predictor of group status {Wald Chi-Square =
5.18; p=0.02). The odds ratio for the A12820 N-terminus form {(OR=0.97, 95% c.i. 0.95-

30 0.99) was significantly less than 1, indicating that low levels are associated with Type I
diabetes risk. (Figures 30). The ROC curve in Figure 30 shows the sensitivity and
specificity for A12820 N-terminus Form concentration cutoff values of 11.0 and 16.0

ug/ml. The area under the curve for the M1 N-terminus form was 0.673.

The logistic regression results for the A12820 C-terminus form. The A12820 C-

35 terminus form was a significant predictor of group status {Wald Chi-Square = 4.91;



- 30 - p<0.01). The odds ratio for the globular form (OR-=0.53, 95% c.i. 0.32-0.88) was significantly
less than 1, indicating that low levels of the Ml N-terminus form are associated with Type IL diabetes
risk (Figure 26@};I'he ROC curve in Figure 26 shows the sensitivity and specificity for N-terminus
concentratiol CLAHEIEs of 0.8 and 1.0 5 jig/ml. The area under the curvBGBFEREMNAEMHINUS form
was 0.705.  The logistic regression results for the M24 globular form shows that the globular form
was a significant predictor of group status (Wald Chi-Square = 11.9; p<0.0005). The odds ratio for the
globular form (OR=5.4 7 195%ds. ka0 8620 the Yk ignificamtlysl s e 10ividieating tha® ledwWidvels of
the M24 globulasfergniaterBseciatad withdlype jtdiabeier-10srisk {higie 2T heROGigunve in

Figure 27 sho . itivjty specifici r lar concentration cutoff vajues of 1.2 and 1.5
jug/ml. The ar\(/allag ]mgﬁ ?ﬁeggjd rvg%%}\t%%eplgﬂ{%%!otgufg%%ﬁ{v&gg ‘(N)E?% .Sem?ﬁféglmom}stfg?ggfelgs%ﬁ results
for the M24 C-t’élrﬁ%%gfwgﬂﬁv@%ﬁﬂée@fﬁéﬁ‘ﬁﬁﬂ%of%rYﬁIV\?éé"gls%ﬁrﬁﬁéaH“grfé%fi%{]or SEGYSap status
(Wald Chi-Squardes 15.9:15 {5<0te001 piFhdwddsratio fofihe C-terminus form (OR=0.87, 95% c.i.
0.80-0.92) was significantly less than 1, indicating that low levels of the M24 C-terminus form are
associated with Typ&hklsdiabetesunigks{Fiduhe 28)afheROG cisrvenimbritpube 28 shews thessensitivity
and specificity fa GstermindssonernratiQn ool valugsiofd0-0 and,x:Q ig/ml. The area under the
curve for the M24 C-terminus form was 0.740. 20The logistic regression results for the Al2820 globular

form shows that the 412820 globular form Wwas ea(ﬁfﬁgt'fé?%' Rr%Qi toraocf' roup staty. \éVaId Chi-Square
= 15.9; p<0.0001). The odds ratio for the globular fo =20.87,95% C.i. 0.80-0.92) was
significantly less thap 1, indicating that low. levels are associated wijth T iabetes risk (Figure
29). The ROC curvzﬁlﬁeﬁa%%r_lﬁgggﬁé%v% _e&%e(r)\lzfﬁi\f/%/ %% Qs%eectt:}‘i}’f‘lc}‘it{} fg?efg%g %’eéégéla Form
concentratidn EGIEHVAKR S 1D, Bl B TiighMITHE arbbeuisaBenre duive fep tHSME Hobular
form was 0.714imilail he-datittieregiedsion tesuliyribe: A2 8201 Ndtatmibusform:shaws thatthe
AL2820 N-termégs&;tgmw?as@ﬁg%ﬁiﬁeqw@w@%pﬁ RS NRIE LNFSaVARNTO 518 p=0.02).
The odds ratio for the Al2820 N-términus form (02=0.97, 95% c.i. 0.95- 30 0.99) was significantly less
than 1, indicating thaf L ow.l.evels are associated with Type 11 diabetes risk. (Figures 30). The ROC
curve in Figure 30 shiows the sensitivity and specificity for Al2820 N-terminus Form concentration
cutoff values of 11.Q.and, 1, ml. %garee%(%n tp curve for the Mt N-terminus form was 0.673.
WO 2008/084003PCT/EPZ008/050025 31 =1p=0.03)-The odds ratio for the Al2820 C-terminus form
(OR=0.97, 95(YO c.i 833-0.99 was Sigfnifica%gjless than 1, indicating that low levels are associated
with Type Iif diabeteS ISk (Figite SPEFHREREE ChrcR InEsGurd Slogrtws thEcserisimanaia!
specificity for AIRGREICsterminusFEordn contentratidboditeff valuesiohd®d amdhl 510 wy/ilferThe area
under the curveolptithaIMitdlebikar formbiwass663 antibbeystatisicalignalysis Afithe remaining .
assays is summali ' ! r ow significance from IS whic
was performeg@glﬁj&ﬁ’mﬁéﬁnﬂ;l%gtcl%%hb%%%%kg%%ga %é?tﬁ%?%%%gg%g& ell ?ﬁ%‘éﬁ Wg %%gfgfhe
sequence of tHEBBRY of YAl atg]Fpﬁﬁsé‘%ffirFWﬂfﬂahﬁ Rﬁ?&i?@@zéél@)& 421 F eIt iniAe o ARF i9Shown in
Figures 32tandd@BoMwisedirenseodahdizwongBidderyasibmilar, fret differentiRotthof ihese G
proteins bind tediRgNctarming RdinoREstvisRERA, RACIRRASKINIAMING a6AS L 34ayvs could

ETTQGPGVLE@%P&G@% (§0E ela[s?ul;leozi@’ig}%l'énecﬁn levels, to determine the size distribution of the

adiponectin molecular forms, and to determine whether the concentration of specific
adiponectin isoforms correlated to a specific physiologic status. It is important to note
25  that the assays of the invention do not require any sample pretreatment, or denaturation,
of samples prior to measurement. As such, the assays measure native forms of

adiponectin,

Different Adinonectin Molecular Forms

To demonstrate that different adiponectin molecular forms are being recognized by

30 the various ELISA assays, human plasma was fractionated by velocity sedimentation, and
the fractions were assayed for adiponectin levels using the different ELISA assays. Figures

13- 18, clearly demonstrate that the distribution of adiponectin levels is significantly

different depending on the combination of polyclonal and monoclonal antibodies that



Discussion EL SA AssaysAdi -Kuwaitn 15ELISA assays recognizing adiponectin were developed.
Different monoclonal antibodies were used as capture antibodies, in combination with three different
polyclonal antibodies. In most cases, the antibody combinations were able to recognize adiponectin,
while some cothHiiftitfA& were not able to detect adiponectin (MAB 3604 C-4a/RHRISORNf the
assays could be standardized by using recombinant fopms of 20 adiponectin. The standardization
provided a basis for determining the levels of adiponectin that are found in biological samples such as
plasma. The ERISAs4s4ps could tlelpewars mindakureradiponectrigvelslitouaterniineithe size
distribution of thewdipehéetiinmoleculaidermss andrer deierming whethenhihie-canseniationigispecific
adiponectin isefaimsicairgiated:io.a soscifiephvainlodie stalla! Is mpsrtantia note, Matng assays

of the invention do not require any sample pretreatment, or denaturation, of samples prior to
measurement. a&%i%u{:eﬁ?@&%@?&r\gﬁh‘%ﬁg‘g‘sﬂfﬁ?&fﬁﬁéﬁ8ﬁﬁ§% YHIPENEEH, Ditdrmeatipdhestia
Molecular Forré To°delmonateate that diffeentadiporsetinimolédigtanforins aré beingrecognized by
?o the various &bﬂ.&ﬁt@ﬁﬁﬁ)@y hw&@aﬁ@imaﬁtﬁmiwﬁtﬂ& byivelecity sedimsptation kaéhel |
ractions were : iponecti sing the different ELISA assays. Figures 13- 18, clearly
demonstrate th&%%ﬁ%eg%é%g%%gﬁ %ﬁ’ a%jl’ph%zc%#n‘?f‘g&\;é s%%ﬁn%?%ésnﬁyd [ 8?55%%%’3%%&%%%%
combination of UIVEHAN QHEHERUSIGHAF S DGS9 v Ststaudeabe RS aTsRIEH025 - 32
- are used. Forgogrezef thethsshs;conhsaiowmdlectiar tveightadipopertinl fideraris adipogaiziad
(Figure 13302@@5@@@44&;5@&55@rzeltlil_}es:lq;s@ag@@ ﬁ{l&\(@éﬂﬁlﬂfﬁﬁm@%mﬂv%%f@ﬁg &ﬁfﬁ@ﬁ%%ﬁ%ﬂl is
recognized (Figure ractions 11 -.14). Finally, some of the assays recqgnize both higher and lower
molecular Weig%%q%g%g%{%?)é |58?1é%%r¥ ' %ﬁ’r%%éfg O%E% efgl,lﬁ)\@ 'c?[1 gﬁﬁi?lyd%q%gg da{ﬂslg%gc E%E%g* fize
different sizes GFSdisoradireas d@Ridnstrated by the velcosity sedimentation profiles (Figures 13 -
18), but some of the assays (Figures 14, 15, 16, 17) recognize different levels of adiponectin, again
suggesting that thereca#s oinfglipogitfaie Herginanhebginesnofnadishnéetin molecules which are being
recognized by the different assays. The fact that the assays recognize different adiponectin 10
molecular weight foMismpdoNides aspowerdtd simple dotlrtoiasskssetht diffelipnoesin adiptarestin
betweeE imﬂ:Viﬁi?&lﬁit@dM ﬁ%@i@}:@&é%n%gﬂ%ﬁmﬁr \;&\’}Wx@%&?@ afipRnectn for @éiﬁ@fg&ﬁﬁe%ﬁ %&aﬁe
status. Leyels Jintonectin Formsidividua en different assays.were used rmine the
levels of adip&%céti%?ﬁ i?fve?‘célﬁ]tefgn% iil/?(slfag’é?ﬁj%‘l{é] '?N%rzéd%ijé’ﬁl f?%?%{?fergﬁ@e_s :fﬁ ?H?eéﬁe%%eof
adiponectin thEWE e tEsahv AR R 80 MERIPRIBSEHTE i ISVeIser aBRsbrdctie diffardmgctm - 50
fold. These resulfsrsuggestthatsemenabliponeotinassaysaan, wadsurh aoestef thexadiparestin
isoforms that age qfeSemphBMAN MASME Of Serulimibile pther SsaYS MeASHS:RVemsRasific
adlponeCt% IS%[%%S?) &?}I&gé&}g}ﬁ)}l,e HQEAC?S ?081'1%0381 £ Q%bli,?g %1 no\?”ztl i%)rql)%ectinv In contrast, mAb

adiponectin M24 in combination with N-terminus polyclonal antibody detects only 0.02

— 0.1 pg /ml. The difference represents about a 1000 fold difference in the levels of
adiponectin which are detected in human plasma. These differences are apparent in
Figures 13 — 18, where the adiponectin levels are determined in fractionated human
25  plasma. These differences are also observed in figures 19 — 24. Some of these differences
are significant in terms of correlation to phenotype (summarized in Table 1) while others
are not. The ability to characterize plasma samples from a wide variety of disease states

will provide the correlations that are significant.

Certain Adiponectin Forms correlate to glucose levels

30 All of the different adiponectin assays were used to screen human plasma sample
collections to look for correlations to glucose. We observed, that certain adiponectin
isoforms show moderate strength correlations to glucose. The assays which show
significant correlations to glucose are the mADb adiponectin M1 globular and N-terminus
(Figure 22, 25, 26), the mADb adiponectin M24 globular and C-terminus (Figure 23, 27,

35 28) the mAb A12820 globular, N-terminus and C-terminus (Figure 20, 29, 30, 31), and

MABI051 N-terminus and C-terminus (summarized in Table 1). None of the other



20 globular domain pAb, detects from 30 - 120 pg/ml of adiponectin. In contrast, mAb adiponectin M24
in combination with N-terminus polyclonal antibody detects only 0.02 - 0.1 pg /ml. The difference
represents about a 1000 fold difference in the levels of adiponectin which are detected in human
plasma. Thel@ ditf&rEHe¥s are apparent in Figures 13 - 18, where the adipBhédth1e8/ei8%se
determined in fractionated human 25 plasma. These differences are also observed in figures 19 - 24.
Some of these differences are significant in terms of correlation to phenotype (summarized in Table 1)
while others ar®¥i§t: THEdB S BReractEr2e prlstA Sarapie oM & Rs Laif elyofiaisBemy states
will provide thexcorietationsglhat@re significant. Certain Adiponectin Forms correlate to glucose levels
30All of the different adiponectin assays were used to screen human plasma sample collections to

look for correlationsce-giicase cie ebseanvedsdhatGertain adipanestin dseforms show moderate
strength correlations to glucose. The assays which show significant correlations to glucose are the

mAb adiponectin M1 gloly(arand Nsminys(EIGHES 221 23n &) the MR adirongatin 24, globular

and C-terminus(Figure 23,27, 35 28) the mAb AI2820 globular, N-terminus and C-termjnus (Figure
20, 25, 30, 51 AR VAT R N B S A RGP AT Iome o the other
WO 20081084003PCHE rhoodrosbtene 23 -we sifpdlimaluaingithe RE Diebatan éreraizdipohictin
assay, demonétshtel an{isigatassaciatiengdeglutaseh cestainAdipopectntfermsare predictiverof the

diabetic state |aw,adiponaatinleyals.of e mAb-adinanactin i gloRularand Ne&?%%@&ésé {Figure 25,
26), the mAb adiponectin M24 globular and C-termi USH%(F’I ure ﬁ? 28), and mAb 12820 globular
(Figure 29), ar@jgférlﬁfl 2R B iatBIE ot Hidp st “(BQE}H AT PRI BERi BRSNSt gests
that thesedssayEb it bélof Fosrade toshseettainvhictrisrnabinbivid pats Witkbedomeidiatyetic] which
individuals havedtiewbestoiespbise ttha gpeeifigdiabelps teatmenieand whishdmdividyaépwilhhave the

best prosnosis erhei Aqelbrien, Fie R platsafign et e spedlls oma aye gond evels o

specificity andsensitivity for utility in the clinic. Specific eve sensitivity/specifiCity 0
- greater can bevﬁi@fﬁ{f’ﬁ‘?‘%é%%‘?iﬁf&ﬁ%H@%ﬁﬂ’iﬁi’&‘ﬂ%@sﬂ’i@é@%&gﬁgm’ﬂ?ﬁrﬁﬁ%F?)‘i‘@ Ha0d Al depends
on collecting longitudinal sadiplesatodetensimmdhe correlation to disease progression and to
treatment outcomes. 15The above examples illustrating the monoclonal and polyclonal antibodies of
the invention, the Elida miethodsafithe ilvention ahe thexprashiahtive/didgrosticametbads ef ddiponectin
forms/levels to certaindiseast siatesaucl as diRRRIRS 258 Mot prearttodmitihescane.ahths

invention. Thesg. examt[i)leﬁs are "}gcl ded for purposes of iIIustrfaltlon agd the present |nvent|10n is limited
il T a 1a

ipo n forms/levels 1o certain disease states such as diabetes, 2 ant t
only by the sc%gé)o??ﬁe claimy terein % are not meant to fmit
e scope of the invention. These examples are included for purposes of illustration and

the present invention is limited only by the scope of the claims herein.



- 34 - Claims 1.A monoclonal antibody directed to a N-tenninus of adiponectin, wherein the antibody
comprises a light chain variable region set forth in Seq. Id. No. 4 and a heavy chain variable region set
forth in Seq. Id. No. 5. 52.A monoclonal antibody directed to a N-terminus of adiponectin, wherein the
antibody comprises a light chain variable region set fortl34n-Seq. Id. No. 6 and a heavy chain variable
region set forth in Seq. Id. No, 7. 3.A polynucleotide sequence comprising a sequence encoding the
light chain variabiaiimgion selected from Seq. Id. No. 4 or Seq. Id. No. 6. 104.A polynucleotide
sequence comprising a sequence encoding the heavy chain variable region selected from Seq. Id. No.
5 or 7. 5.The polynucleotide isequeincelofaiainis diercddnberdintsaidsequentiedsselectet:from:the

group consistingpfi3ad-ddnNese16 Betk MaiNordhandaesh W Nl 8, 4a8-Aymethod.fog g‘ﬁ@avy

diagnosis of pre-idis ositign to diabetes, of a. human subject, comprising at least one adiponectin

monoclonal antiBdy ¥té ?85%%% Hfie'Group c5fsisting of an antibody of claim 1 and claim 2 and

mMADb Al2820 and at least one adiponectin polyclonal antibody selected from the group consisting of

globular, N-ferminus &nd é-t&finslaiahapbligdn divcatshiote scieenifor adigdinsesatin. apatentReo

sample, -35 - wheieidyassayvedues| Goirespondingto: RedeivesQperatingghatasteristit e wwedROC)

plots with AUC of 0,60, ar tigher: indicats a,arecdisngsijgn-o diabetes. 7. The method of claim 6,
0

wherein the at least one monoclonal antibody Is the antibody of claim 1 and the at least one polyclonal

antibody is selected gom HP ep&%?nu cl%{%?c?esIssetg]u%zggegé%%ﬁ?{sgl%dal\lsgg{l@zllgg Segcngl n?g ythe light chain

variable region selected from Seq. Id. No. 4 or Seq. Id. No. &.

i0 4. A polynucleotide sequence comprising a sequence encoding the heavy chain

variable region selected from Seq. Id. No. 5or 7.

5. The polynucleotide sequence of claims 3 or 4, wherein said sequence is
selected from the group consisting of Seq. Id. No. 16, Seq. Id. No. 17 and Seq. Id. No.
18.

15 6. A methiod for the diagnosis of pre-disposition to diabetes of a human subject,
comprising at least one adiponectin monoclonal antibody selected from the group
consisting of an antibody of claim 1 and claim 2 and mAb A12820 and at least one
adiponectin polyclonal antibody selected from the group consisting of globular, N-
terminus and C-terminus antibody in an assay to screen for adiponectin in a patient

20 sample,



8. The method of claim 6, wherein the at least one monoclonal antibody is the antibody of claim 2 and
the at least one polyclonal antibody is selected from the group consisting of globular and C-terminus
antibody. 9. The method of claim 6, wherein the at least one monoclonal antibody is mAb 10
Al2820 and the at least one polyclonal antibody is seleetetl-from the group consisting of globular,
N-terminus and C-terminus antibody. 10. The method of claims 6-9, wherein the assay is an
ELISA. 11. Wiksaife ity ofidigineoaespondiegein fhecrive Calerting. Thandighec curvelR @)

antibody accordingda6lRing & < ordhe M AlgR2648 -g@g@hilﬂffg({,@ni%ﬂgb](ﬁa%{@gst one adiponectin

polyclonal antibody selected from the group consisting of globular, N-terminus and C-terminus
antibody for the diag WS'SﬂE@{ﬁéﬁBBQﬁt@&M 5{'%&%?110{}% g't’ Mgk} %'111%]%%'110010%1 antibody is the
antibody of claim 1 and the at least one polyclonal antibody is selected from the group

5 consisting of globular and N-terminus antibody.

8. The method of claim 6, wherein the at least one monoclonal antibody is the
antibody of claim 2 and the at least one polyclonal antibody is selected from the group

consisting of globular and C-terminus antibody.

9. The method of claim 6, wherein the at least one moneclonal antibody is mAb
10 A12820 and the at least one polyclonal antibody is selected from the group consisting of

globular, N-terminus and C-terminus antibody.
10. The method of claims 6-9, wherein the assay is an ELISA.
I1. The method of claims 6-10, wherein the AUC value is 0.70 or higher.

12. An antibody according to claims 1 — 2 or the mAb A12820 in combination with
15 at least one adiponectin polyclonal antibody selected from the group comsisting of
globular, N-terminus and C-terminus antibody for the diagnosis of pre-disposition to

diabetes of a human subject.



