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For an effective medicament treatment of heart failure by means of glycosides,
vasodilators, ACE inhibitors and/or f8-blockers it is first of all necessary to exactly
and correctly identify and diagnose heart failure, to classify it, if possible, according

to the degree of severity, and to additionally monitor the course of treatment.

In the art some serum markers are discussed as marker candidates for an early
diagnosis of heart failure as for example ANP (atrial natriuretic peptide hormone)
and proANP, CNP (C-natriuretic peptide), adrenomedullin, neuropeptide Y,
endotheline and BNP (brain natriuretic peptide). ANP and proANP theoretically
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As known from the art, the N-terminal proBNP (1-76) is considered a marker of

heart failure.

WO 93/24531 (US 5,786,163) describes an immunological method of identifying
N-terminal proBNP and the antibodies used for it. In WO 93/24531 polyclonal
30 antibodies against one single peptide derived from the N-terminal proBNP are
produced. It is shown that the antibodies produced bind to the immunization

peptide (amino acids 47-64) in the competitive test format.
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Hughes, D., et al., din. Sci. 96 (1999) 373-380,

' elgggr;ﬁes,oﬂ et al éhn i @té (?&&9%%5731‘3%5, report on two different assays for
N-terminal proBNP. In a first assay a polyclonal antibody generated with an

immunogen comprising a synthetic peptide corresponding to amino acids 65-76 of
proBNP is used whereas in a second assay the polyclonal antibody was generated in
25 analogy but to amino acids 37 — 49. According to the data produced by Hughes, D.,
et al. an antibody generated and reactive with the peptide corresponding to amino
acids 37 — 49 of proBNP does not react with intact endogenous proBNP. An assay
based thereon does not discriminate patients with left ventricular dysfunction from
normal controls. With the assay based on proBNP 65-76 the same patient groups

30 could be clearly discriminated.

Goetze, ].P., et al., Clin. Chem. 48 (2002) 1035-1042, describe an assay for the most

N-terminal amino acids (1-21) of N-terminal proBNP. Their assay is based on a
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Along the same lines Goetze, ].P., et al., supra and Mair, J., Clin. Chem. 48 (2002)
977-978, note that the discrepancies in between different assays of N-terminal
proBNP both with respect to the values obtained as well as with regard to their
25 clinical implications represent a crucial problem to the widespread use of this

marker candidate.

Obviously a great need exists to provide for an improved, e.g. more reproducible
better standardized, better characterized or/and more clinically relevant assays for

N-terminal proBNP.



obtained with assays fromdifferent manufacturers my

differ markedly. Therefore, reference intervals and
walewusIss | i mts derived fromclinical studi esPEr/EPIING/§5092

valid 20 for the particul ar assay used and nust not be

extrapol ated to other assays-Por N term nal proBNP.

Al ong the sane |ines Goetze, J.P., et al., supra and

Mair, J., Cin. Chem 48 (2002) 977- 978, note that

t Bt whsst rteskant ithe PresenkinyeaHow | tof develop asmayes spacific assay for

N-rh &ieRftht of NJQN%IQ@&)POBNP haddesiPReta é]ﬁ’uéahg ri&d € Fragment or
obt ai ned. as ard to their 2 cI|n|ca?

i ﬁb\’lP@aNaHH%m?gpﬁe%gﬁ ProBNFici al problemto the
Wi despread use of this marker candidate. Obvi ously a

gr.eat. dex ts.t0 Qv defor n. roved,. y

TR pUERaE Arerib gL PHEY GRHEm s IR RSk Shims at leas
5 ¢ Ipartiatly solvessehear /naord Olﬁd”reeprobllemls d;ab‘#vy in tHeaviant ass ays

for N-term nal proBNP. WO 2004/ 099253

PCT/ EP2004/ 005092 -5 It was a task of the present

i AV das isrprisinglie begro foundydhas i§ e gopsible dospgcifigplly detect a sub-

MeRpUIaBBER Hf aﬂfprUBN@rsif'ﬁe&@A (tha‘P %?@Npﬁﬁfe@éntflﬁrth@ c1rculat10n This
cI| |callg¥lrelevan ul at,i Qn

or
NS BFRPHEOR i BXIPE-PIEOY N Eioh PR NILQE nakl Dt proBN”.
arSdrlhhg]Jyn’ﬁdippéhrk foigat ab@alﬂﬁpnguleﬂum of nativel raBNP i5 clinically more

partl al ve f the problens known in
10 eva tayf LS %u&%f‘?@%?&@een found that it is

p033|ble to speC|f|caIIy detect a sub- populatlon of
alih, pPrp@NenBRarhét ﬁhteofn%kerﬂrfﬁ%\lﬁ orP 858 o ! dh ifated antibody

circulation. This oo} ulatlonlsterrred native
I\I-Sf’ﬁfr‘ﬁ‘iaﬂﬁbuﬁlmﬁqma&ﬂe EF R "native proBNP".
Strikingly, it appears that the sub- popul ation of

BNRP I | I 1 t
CasaerR Be FeEien® o Eed 1o seecTy LeBoRf e ProBNP,
t ttenmreﬁ%nhe stepsaoficonnacting atapsple suspectedsal latosvh @rbniaodproBNP
15 R L ﬁé{lﬁé’dﬂg@gh@ﬂy b?r&fﬂ?% hy SatWelolﬁhlﬁNPT Qe Qgr?cml{gﬁ)snallowing

SO re r specitic de
neftnr the formatpn of enmptibedtp nhtevesmr@BI;IPolﬂatwe rrtraENPrr@mapleX and

saigggcgn%%%g{ g BFmkppown to contain proBNP 15 with
an anti body specifically binding to native proBNP

under conditions allowing for the formation of an
arfurthed yhd mvadtidry disgloseBNFmediod \fer Blagiddthe bept ExXluddiEbmprising

detection of native proBNP and correlating the level of native proBNP to heart
20 failure. Whereby this correlated value of native proBNP is indicative for the

absence, the presence or the status of heart failure.

The invention also relates to a kit for measurement of native proBNP, comprising
an antibody specifically binding to native proBNP and auxiliary reagents for
detection of native proBNP. Also claimed are monoclonal antibodies as produced

25 by hybridoma cell line MAB 1.21.3 producing a specific monoclonal antibody to
native proBNP which have been deposited with the DSMZ.

During the course of our experiments leading to the present invention it has been
found and established that at least two populations of proBNP exist in human
blood. One population of proBNP appears to represent the majority of all proBNP

30 molecules which can be detected by immunological methods. This population is
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usheledst of the molecules recognized in a sandwich immunoassay for native proBNP

are expected to represent N-terminal proBNP (1-76) or fragments thereof.

25 Preferably an assay for native proBNP is set up in a manner appropriate for

measurement of NT-proBNP fragments comprising amino acids 10 through 66.

The characteristic property of native proBNP is the presence of a native proBNP
epitope as recognized by MAB 1.21.3.

In one embodiment the present invention relates to an antibody specifically
30 binding to native proBNP, wherein said antibody specifically binding to native
proBNP is an antibody which in terms of the values for proBNP as determined in

patient samples correlates with an r-value of at least r=0.95 or above to MAB 1.21.3.
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25 samples and procedures as described above) the correlation to MAB 18.4.34, i.e. to
total proBNP typically will be lower as compared to the correlation to MAB 1.21.3.
Preferably the correlation to MAB 18.4.34 for an antibody specifically binding to

the native proBNP sub-fraction of proBNP will be r=0.94 or below. Even more

preferred it will be 0.9 or below or as low as r=0.8 or below.

30 When comparing absolute amounts measured in such method comparisons, the
assays detecting total proBNP consistently yield about 2- to 20-fold, in most cases
about 2- to 5-fold higher values of proBNP, as compared MAB 1.21.3. In addition
to the above specified correlation a preferred antibody specifically binding to native
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MAB 1.21.3 has been found to significantly react with peptides number 39 (amino
acids 38-46) to 42 (aas 42-49) which have the amino acid positions 42 to 46 of
proBNP in common. It therefore can be concluded that MAB 1.21.3 reacts with an

epitope essentially consisting of amino acids 42 to 46 of proBNP.

25  As the skilled artisan appreciates the presence or absence of an epitope may depend
on tertiary structure, secondary modifications, complex formation, accessibility and
so on. Obviously, MAB 1.21.3 and other antibodies to native proBNP have very
specific requirements in this regard and do not react with the majority of proBNP-
molecules present in a typical sample. Since the short synthetic PepScan peptides

30 are unlikely to have a tertiary structure or secondary modifications the epitope
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All the data established with the present invention clearly indicate that the epitope

identified in the present invention and as specifically bound by MAB 1.21.3 is a
25 major epitope for appropriate antibodies to native proBNP. Obviously, this native

proBNP epitope as recognized by MAB 1.21.3 can undergo a natural modification

or can become part of a protein complex which changes this epitope with the effect

that MAB 1.21.3 binds to such modified or complexed proBNP to a lower extend or

not at all. The proBNP carrying such modified “non-native” proBNP epitope is
30 only significantly measured in assays for total proBNP.
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synthetic proBNP or a proBNP produced in a prokaryotic host or with a synthetic

peptide or fragments of proBNP both at least comprising the amino acids 41 to 44
of proBNP. Sheep monoclonals to native proBNP with an affinity of 10°L/mol or

above represent a preferred embodiment according to the present invention.

Now that MAB 1.21.3 is available, it is of course also possible to produce, purify
and identify polyclonal antibodies which can be used in the specific detection of
native proBNP. It has, e.g., been found that a polyclonal antibody (PAB) to native
proBNP can now be generated, purified and characterized by its correlation to
MAB 1.21.3.
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anti bo to native

For any polyclonal antibody specifically binding to native proBNP (using the same
samples and procedures) the correlation to MAB 18.4.34, i.e. to total proBNP will
be significantly lower as compared to the correlation to MAB 1.21.3. Since
polyclonal antibody preparations may always contain individual antibodies with
different properties preferably the correlation to MAB 18.4.34 for a polyclonal
antibody specifically binding to the native proBNP sub-fraction of total proBNP
will be r=0.94 or below. Even more preferred it will be as low as 0.9 or below.

Preferably polyclonal antibody preparations specifically binding to native proBNP



pr oBNP can now be generated, purified and
characterized by its correlation to MAB 1.21.3. WO
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suspected or known to contain proBNP with an antibody specifically binding to
native proBNP under conditions allowing for the formation of an antibody to
native proBNP - native proBNP complex and detecting the complex formed.
Preferably said method for specific detection of native proBNP is used to

differentiate NYHA stages 0 and I from NYHA stages II, III, or IV.

The “antibody to native proBNP — native proBNP complex” may also simply be
termed “antibody — native proBNP complex”.

The term “antibody” relates to mono- or polyclonal antibodies, chimeric or
humanized or other antibodies obtainable by genetic engineering, as well as all
antibody fragments known to the expert such as F(ab’);, Fab’ or Fab fragments.
Other binding agents with appropriate specificity for native proBNP can be used to
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priabithqasastedeic Prepy; Baoyoti ¢ host or 5 with a

synthetic peptide or fragnments of proBNP both at | east

conprising the amno acids 41 to 44 of proBNP. In the
cdurtbecaftexs of thexpesenhimwentien inanyyreagents @u{}e@gent combinations for

' rﬁ@t@:ﬁpg Qi &kl FW‘B? nbaR ;%%BNP IPJVQ@@&? Inal 8! ByZ8E Biacore®

conmbi ned in various sandw ch assays mat s° and "used

10 rystea, sameq weswlis whrchyre shepvn inids xvap epppstion.
conbi nati ons of innunological reagents 10 reveal ed
that the ority. of assay ear 0 jneasure total
orBesct Dot oo <f | BREL 4, BeBrogpneous
f Quﬂﬂuﬁcﬁtsﬁy fiorimdt age usedslmruaﬂnie&rred@mbekiahemractardﬁlgwo the present

e d reas I h@engost | c 4o

Ao SpO TG 180 adtkeidal RS RRAR BrOBRPTIE  Ccompeitive
NhnnnumWH%Wpra It could, however, now be established
that an assay only detecting native proBNP as 15

npared to é ﬁssa detecting total proBNP better
15 g pvea raoReiRAE e ENEURURASIAYR AEcOTdiRg KfHbe Epdwish@ssy principle,

aﬁd Which et sntibbdyhe abbigth cla856dy lcbmpldx| alsorcalidd a sandwich is
égpq%]vely This also leads to an inproved clinical
nation of heart failure patients. In a
preferred enbodi ment the present invention therefore

reIInB%\IgﬁefgrQ'e@ e%tolaﬁger&oe{ccoﬁl b e ge&eﬁt 9t r}@t rnt&md for

risin th of cohtacting a sanp
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both bind to native proBNP at different epitopes thus forming a (first) anti-native
proBNP antibody - native proBNP - (second) anti-proBNP antibody complex.

As the skilled artisan will appreciate, a sandwich assay for detection of native
25 proBNP can also be set up using the antibody to total proBNP as a first (capture)
antibody and the anti-native proBNP antibody as a (tracer, detection or labelled)

second antibody.

Preferably, such a sandwich method for determination of the native proBNP

comprises the following steps:
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differentiate NYHA stages O and I from NYHA stages 11,
[11, or 1V. 25 The "anti body o native proBNP - native
proBNP conpl ex" may also sinply be ternmed "antibody -
native, proBNP ¢ | ex" . The,t "anti hodynnhel at.es t
rono- Sbr " BERpEI Gl “Amete i eBE R bR B ReRuRE shfibody
or ot her amtryihgdi goupbuiiblafbrebindingetves isclid phaseear mirgng the
as well as_ all .ankibody fra ts kno t.q t.he .exper
such as FCYBPY¥Y ‘atﬂ’ﬁ%é‘fmﬁ%%%ﬁéﬁf%%%%& é‘?hlépls diready
bi ndi ng apenndton sdlidahasepri ate specificity for native

pr oBNP can be used to WO 2004/ 099253 PCT/ EP2004/ 005092
-13 substitute for antibodies or antibody fragnents.

Only bhe speingf ofcthis ndiutign twitinahe secondr aBiedyi to total proBNP
analogy te. MAB 1.21.3. t ur ' SR
i san apEARy o 3 hilbE o fSeE R hEthe QRENIP oBithyd Sphich s
native pr pBiNEnt @npoibynatiye proBiNPR iabd dgtabpeBNB @al tarrying a label
bi ndi ng thereto i C ] escr i ' tajl .

in rel evant dfre&({ng\éw&nsf qk%fa. f,ir%{ef%ét.cljbo?&]r{sag} gg P}@ﬁ’ﬁ%’g? iaggb()dy
and t heor yomplegngfpmmed,mmunoassays 11 (1990) El sevier,
Anst erdam or Diamandis, et al., eds. (1996)

| mmunoassay, Academ c Press, Boston). In the context

of the) pr bsehng ofthe irmimume wemylex dergaad: to aznkid phasgent

conbi nations for detection of total proBNP or native
proBNP have been anal yzed by the Biacore(r) 10

system) soeparstinuifitbe sflidithassfremdhelgiid phaset he

Exanpl es section. In clinical routine diagnostics
frequently nmethods based on a heterogeneous

i munéass dgterdemat thy label igme or Roth phagsser r ed enbodi ment
according to the present invention the nmethod for
detection of native proBNP is a conpetitive, X

i Hdryastiayve dgermipation the spne MeasWgmsRtds casisd oyt with @ defined

aGeRSud BOniiteldSBRRRG WisaRdAd%aY aket theideteemination Wi ki sample a
an anti bod antigen - anti bcidy onpl ex %I SO cgl l.ed

5 SESrios Refored iy Hedneashriag m%%sa%ﬂéﬂst Phéfapdard curve are

aceR{fAtdaoltRodedtARESRIth théWa@iplé, ARd tthecdrrdsperldih® toncentration
specific detection of native proBNP is a sandw ch

i hnABraP NP iR exteanelated j st

The first antibody specific for native proBNP can be bound directly to the solid
phase or indirectly via a specific binding pair system. The direct binding of this
antibody to the solid phase follows methods known to the expert, for example in an
adsorptive way. If the binding is indirect via a specific binding pair system the first
antibody is a conjugate consisting of an antibody against native proBNP and a first
partner of the specific binding pair system. A specific binding pair system means
two partners which can react specifically with each other. This binding can be based
on an immunological binding or on an alternative specific binding. Preferred
combinations are biotin and avidin, streptavidin or anti-biotin, respectively, hapten
and anti-hapten, Fc-fragment of an antibody and antibodies against this Fc-
fragment or carbohydrate and lectin. Preferably, a combination of biotin and

avidin, or of biotin and streptavidin is used as a specific binding pair system.



20 anti body to native proBNP and a second anti body to
total proBNP are used and wherein said second anti body
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both bind to native proBNP at different epitopes thus
formng a (first) anti-natiwel5proBNP anti body -
native proBNP - (second) anti-proBNP anti body conpl ex.

t he sk san reci at.e ndw ch ..
£ e e o Gibcili HindREER Pt S BRI § Yglid phase.
Sﬂtrepﬁivuhm r‘cg zt\iithnaarbllhediyprtferabbt ar hepmeN% af tlds fpartatr of the

(captur n nativ oBNP

S AP R g, pe e oy dn@Me §3triel TaRieleh cans e gigformed
anictdrdityg.to Paaladairbsedusds khoan satitvixpert rééreadotaént as well as an
det.er tigqn of the native proBNP conprises the

f 3f ﬁ‘ﬁegb a‘éﬁéf?s‘ﬂ%glfoom 099253 PCT/ EP2004/ 005092 -14
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0 a so m Xin
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bisnch ng latex qmrmﬂ)est ez netid Wdﬂ:ldsh moila:mla\r almaﬁmﬁrlals, and glass
BB oLl iR B L St A e
t hetdsaa cif)atedstwﬂntthebsek;pndapam&rpofoBNPsp&ecﬁthlrﬂIItg bamiysystem as

coyipl ex ,i s for
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phasgiohranad bindirgi @fuﬂhd 1phﬂl$ﬁ)leg1czﬂ &bﬁqﬂexofomfedttbethh abkd phase,

i one or has at i.ve er nat i on

t HoRE o RehDeE Tanoy sorasited dEPPo R e S8 TRE GbsSBle by

arfiitiatiornf cenaifiygaiopr OIBNPtlaB c&esdfaﬂhdahﬁigr&ﬂd mktides vihea magnet.

d natl fteal 5 s f),is . . . o
o fiestsacpt oo BounL BATRN s L AR b istusinipgip the iauia

orp}ﬁ‘seamdffrbdttouf then pedormpataedingtotshmslardofoaeduees. W t h

the sanple, and the correspondi ng concentration of

native proBNP is extrapol ated. The first anti body

spBe §ecand entibady biadmgoBN@tad aproBNPhbimis @i are epitgpet outside the

t hn%tl%g prquNP epitope, which is present on both native proBNP and total proBNP
Simultaneous binding of both antibodies to these two epitopes on the native
proBNP molecule must be possible, because otherwise no sandwich complex would

form.

The investigators of the present invention have also identified epitopes on proBNP

which are very appropriate for the sandwich assay described above.

A large number of monoclonal antibodies has been generated. It could be
established that not all epitopes recognized on recombinant proBNP are equally

appropriate to measure proBNP in a patient sample.

Three epitopes essentially consisting of amino acids 13 — 16, 27 — 31, and 64-67,
respectively, as recognized by MABs 17.3.1, 18.4.34, and 18.29.23, respectively
appear to be present on the vast majority of (N-terminal) proBNP molecules. i.e.

are epitopes of total proBNP. These hybridomas have been deposited with the



phase or indirectly via a specific binding pair
system The direct binding of this 20 antibody to the
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exanple in an adsorptive way. If the binding is
indirect via a specific bindilg pair systemthe first
anti body is a conjugate consisting of an anti body
agai nst native proBNP and a first partner of the

sgeRVZion G7.0/0% Jhsaantibediss pradugeds i ghes¢ Bybyidamasgrepresent ideal
SH84I8 mrrfﬁ@ef@tcirerﬁéﬁ‘? oPﬁftilQﬁBﬁNN‘lf @heLAHNE %éompetltlve assay format

speC|f|ca y wth ea her . bi ndi ng
b&dc@ cunbipatien Mﬁ?’mﬁ%ﬂlg LT B Eégnrga%wgowtgﬁota? proBNP in a
alshedwich bisey R GrdBNP khmbe egily Meafu@ed.ed conbi nati ons
are biotin and avidin, streptavidin or anti-biotin,
respectively, hapten and anti-hapten, Fc-fragnent of
arT lmrp:réﬂerrdglr hgipwidema cdllddhies scagdingse thehingerftion MARgdhproBNP>
bo cthna_P nahl
e e T L T

i sI\’IABéBITaBr@I\H’p\el&‘If% @dndM§<Héﬁ~Pr0§§>§1>éﬁ\29\?@ were deposited,
2Q9141/e991985331d5’§€|§é ﬁPw%@@@O%ermn&éalmeogaﬁ&m Q)fl&ﬁé tcféﬁbsu of

of the specif i ndi ng oalr stem S coaéjge

S GPIEPOSFAIEDS [0 P RUEaY Al BRICAL PRACHAF W16 dopuitsehe Sammlung
prvehaviikid organibraed und ZeitkubfuréhGmbph(DSME. ), @erinagy:

specific binding pair systemto an insoluble carrier

Nt ari a9l ~can hao narf Aar nnd acecnrdi Ny to—st anrlarrl
AT T T UAT AT L~ Ay LT UT it o uvul ur ity

pr@nﬂdﬂmr es known to the elepodition®oe a coval é)alteeﬁ)eposit
oA APl ELOS PTT Ve BiSRADE 759, SUT T abl &7 48 a3
pdm\ggﬁﬁﬁéoﬂbiﬁéxéé’ Par  pDabtAGE 2898 ui t abl 6762067
g rl\‘iﬁf(‘l@ﬁe Srdﬂﬂlﬂ% fshﬁ) 233300 7955%5&@?1599“ the spegikhos
ARG EpTE NN or &b ed o) BSYRACKAUPAL o oubs 47643004

such as | atex particles, magneti c particles, nolecular

sieve material s, and glass 10 puscl e Paper Qor
i Thecaibodies b taingble fiogn Bd s dins ateqpiefesed enRadients of the

Negh@ition. beads coated with the second partner of the
specific binding pair systemas described above is
particularly preferred. After conpletion of the

i ninuthel dgect@mn of eatitel proBaYRY ﬂutfwﬁbﬂng aofonhdonal antibody to total

i ;grgﬁfzﬂpogl &&Lnl%an%ﬂo% id QLS & 1 Qadd¥icr 9455,9' iP @ﬁas nation with an

e mcropart €S can e separated fromt

prﬁa%@Odbﬁpeé;f&ﬁ%br bingi{ng1® native rpavBHB Slecélrﬁandwgatbﬁrbﬁ%éks in an
I nas§a Bp&isallp Het%&ﬁmggﬁﬂi‘ﬂfelrﬁtlp@ EdBNPeﬁle}%é}nﬁath%gfo&tal ;ﬁgBNP

n aof |.abe the_ solid or of t
P errfe@ﬁarlﬁ?%s oot BT it Sy gk 107 Tisoiig e of native
t haoBN@rdre antisbdieaededtially biadsigaodatito pridcEOHNE27 — 31, and 64-
67, respectively. These epitopes for example are recognized by MABs 17.3.1,
18.4.34, and 18.29.23, respectively. Most preferably an antibody binding to amino

acids 27 to 31, like MAB 18.4.34 is used in such sandwich assay for native proBNP.

All biological liquids known to the expert can be used as a sample in a method for
specific detection of native proBNP in vitro. The preferred samples for in vitro
diagnosis are body fluids like whole blood, blood serum, blood plasma, urine or

saliva. The use of serum or plasma, respectively, is particularly preferred.



The second anti body binding to total proBNP, binds to
an epitope outside the native proBNP epitope, which

wo soopogeent on both native proBNP and total pre@&MEP2080005092

10

15

20

25

Si mul t aneous bi nding of both antibodies to these two
epi topes on the native proBNPI7wl ecul e nust be
possi bl e, because ot herwi se no sandw ch conpl ex woul d

faym, The inv i gators of, th resent .pnvention have ,. .
a5y B 1 P it St & drrepPeBRB e rtnieRy teagyg Y § liquid
ahasy all atagdidr driyhest Sormahis ailitabkestay tiitedatedtioacbfalnaygens, Réptens,
A | ar.ge nunher of. nonocl onal, anti bodi.es has been .
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effoi Opemce eleagibed dd EMAF@ 86PN acimlfine BNRear@ngmpm@hisyon one
appropriate to measure .proBNP in patient sanple.
Trfﬁ@?@ﬁ‘?@@?@é@%fﬂ‘?ﬂ?ﬁ%% “§ti ng of ami no acids

13 - 16, 27 - 31, and 64-67, respectively, as

recogni zed,by. MABs 3.1 8.4. 34 nd.18. 29, 2 . .
- dEgan e onBintent ucbrpronfio By eSO ity T for dingnosing
mejearti aijfuref copiprisargmietadtionpofomitiFe mybBNBI &kl carredatingy the level of

it t al BNP., T h id ha b .
aaisueF PRUNE 1 s OG5S B RRBBLAT S pabpreciate
- lthe RSMAofaratiVd pBNIB carThleo beubddodi aseeripthe dbisende by thehsegarity of
hybr i t ideal tools f t of
t)gtergitc%%][%s represent idea ool s for neasurenent o

BNP. If used alone in a conpetitive assay
format or in conmbination with each other or a PAB

reacting wdh tal  proBN ¥ t
UL i el T BT o S EIE IS Wit of
hypatieos vathcledatt fhilure 8nd o theanomgtarimgtofi greatmeant i on

MAB<NT- pr oBNP> 1. 21. 3(= MAK<NT-proBNP> 1.21. 3= MAB
1.21.3), MAB<NT-proBNP>17.3.1, MAB<NT-proBNP>18. 4. 34

andl fuvdBx IgTefprrebBiipbddineet ehitedpe kitdpoaieasuementmf@ativdproBNP,
Bu Tr.eaf V.. t i i AN e
OhATHing oy, DS DN, RESSHIBAE" P oy
pateagentsfoodedaion, ofwative PobBNPche Samm ung 10 von

M kr oor gani snen and Zel | kul turen GrvbH (DSMZ), GCer many:

Cell line Deposition No. Date of Deposit
MARTIND1H megl%s,?refkréa&ﬂ, er@IibtiR a%ﬁ%ﬂ’@ﬁare provided to aid
4. 34 DSM A 2592 07.05. 2003

MAK<NT- pr oBNP>1 . D .
VeRe B GrRioE of e Py SREe N T 4145 555B¢ 9w ich is et forth in
the appended claims. It is understood that modifications can be made in the

procedures set forth without departing from the spirit of the invention.

Description of the Figures

Figure 1: Epitope identification for MAB 1.21.3

The reactivity profile of MAB 1.21.3 has been analyzed by use of 69 different
biotinylated 8-mer peptides derived from the sequence of proBNP (1-76), each
shifted by one amino acid thus covering the complete sequence of proBNP (1-76).
Extinction is given in mE-units. Strong reactivity has been found to peptides
numbers 39 to 42.



MAK<NT- pr oBNP> 1. 21.3 DSM ACC 2650 27.04.2004 The

anti bodi es obtainable fromsaid cell lines are
w@e@ieynexl enbodi ments of the invention. |n tPEI/EP2004/005092

detection of native proBNP, preferably a nonocl ona

antibody to total 15 proBNR Hs- descri bed above is

used in a sandwi ch assay in conbination with an

anti body specifically binding to native proBNP. Such

sdiigmie@h t hen Ingswhent setiingsuseddn slye Biscerefanalabdsy

detecting only the native proBNP sub-popul ati on of

total proBNP. Preferred antibodies to _taotal proBNP .in
sUdte spapifigioe ForfrativeesaRRNE Al ihe gripug anfibodiss SemoBNE has been

anfsidbRdivBing QRS Bidde B bijerdiiokl bNthe tBla MM BVBGINdFzdr3s givkA in this

27.- 31, and 64 20 67, respectively. These epitopes

f Ji8WEanpl e are recogni zed by MABs 17.3.1, 18. 4. 34,

and 18.29. 23, respectively. Mst preferably an

ant.| bi,.ndi . am j J | .
5 TR 10 P ARIARMARI ool fbmor b Fpdfional anc

proBNP. Al | tpreBBBiaotibodiesjui ds known to the expert

can be used as a sanple in a nethod for specific

det ecti on of n%;%ve proBNP in vitro. Ige referred
safphusan ¢ra with\a eqnsentsatign el RroBNPfabeyl 50 megimyangd pReve (as
Whidk e nih @Dlsl; udth® MAB €203 anldl s9athefit SEBNP W§ b RElibRktor) have been

Bl e g aich e R A e B s 5RREE VY medstred with
10 POIABPR22IO3ARRG5HEA N tht %-Bis THe sorrespopding ahluesidetetmined with the

as : Vi S: | . .

o RaRE08 RO e g k] 298t e i honsof

deviddti- b3 tst M} 1850 3b MABIBEAS3, PR E0138BAB dt dtleand PAB 41-46

anfrk bRE) fSFighes 3088, HeakSE desh@ivelfhese dry tests or
test “strips, as or instance descCribed in EP-A-0 186

799, conbine all test conmponents on one 5 single
Caxanflet except the sanple to be analyzed. In a

pref erred enbodi mept the. pregent i nyventd relates to
15 e Y pERRaaE Rbtech bRt Nt PPN e
detection of native proBNP and correlating the |evel
of1. Al R AENRCA il RUERfRGFpRBNIEar t failure. As
t | Wi apprecl ate e | evel of
native proBNP can al so be used to assert the absence

OrTHNBudEtRIe! seyfudice of GhdrBRfekmiral IpHSBNP I(Amirfo &did @equence 1-76)
preferred to use a afasutene roBNP in the

t of..natlve
P OVHSRIPRRCEGmY Fitanorh @neys Hosais T4 APl &F GRAmPR PREsSion of
mothi igexed inGE. @fi the BaATBuence was suited to the codons most frequently used

20 in E.coli. The sequences of the oligonucleotides used for the production of the gene
are the following:
Pro5¢ (SEQ ID NO: 1):
5‘CCGGATCCCACCCGCTG3

Prolhum (SEQ ID NO: 2):

25 5‘CGGGATCCCACCCGCTGGGTTCCCCGGGTTCCGCTTCCGACCTGGAAAC
CTCCGGTCTGCAGGAACAGCGTAACCACCT3!
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15 reagents for detection of native proBNP. The
foll owi ng exanpl es, reference®,- sequence |isting and
figures are provided to aid the understanding of the
present invention, the true scope of which is set

f diroPhum (SEQEDAYpPehted clains. It is understood that
nodi fications can be made in the procedures set forth

W thout departing fromthe spirit of the invention. 20
DGR BT ARG 14 Wit BARLGTGCACT RS EASAGTTTACCETGeA
i deptrcGrqaiceorGorcmBecs: 21. 3 The reactivity profile

of MAB 1.21.3 has been anal yzed by use of 69 different

bi otinyl ated 8-ner peptides derived fromthe sequence

of PrpBloaBNPSEQID&O: ¥ach shifted by one am no acid thus
covering the conplete sequence of proBNP (1-76). 25
Extinction is given in nE-units. Strong reactivity has
bERRAGGRT AT PEEAAEHC HaRD SCAARE CECHECINS CACCEGTGTTT
2Q94ARAFREHPEIAKEIGA0R5992 - 18 Figure 2:

Instrunment settings used in the Biacore anal yses The
specificity for native proBNP of the various
argroiadh ¢SEQ IDNOBNP has been assessed using the node

of operation of the Biacore(r) 3000 anal yzer as given
inthis Figure. 5 Figures 3 to 7: Correlation of MAB

1. PACCARGVIAFAAUS CdindsCAOGCASIGGETGhACAGNACCHT O BRRCGGTG

ang | ¢ﬁ?§écﬁ?r i eREE ~en of
pr%%%g@g@ zfj%gbu ngy $ %%'ngége (a@ffg(gdt:gr m ned by
using MAB 1.21.3 and synthetic proBNP as a calibrator)

havg3NeeQ Ipaet yzed in a sandw ch assay using the
Bi acore 3000 anal yzer. Values neasured with 10 MAB

1.21.3 are given on the x-axis. The correspondi ng

vV ‘0ECAAEIGTTAACGCEGAGE3 e anti body used in the

met hod conparison are given in the y-axis.

Correlations of MAB 1.21.3 to MAB 18. 4. 34, MAB

18710 ppRluchal FOtIR8 gerRABag Lafriedandt Mt 4hesqeprimers using PCR

%'X%ﬁ%rﬂee?ais% IcHMh Ff§ac€10n)d.' The ’am@liﬁ@({‘ Qen%’wars RRRLRETH ¥ Shi¥able vector like
for example the vector pUC19 and then sequenced. For the cloning of the gene in
the expression vector pQE8 the gene was cut out of the vector pUCI9 via the
restriction cutting points Bam Hi and Hind I1I and then ligated in the vector pQES
allowing an expression of proteins with N-terminal Histidin-Tag and transformed
in E.coli M15 [pREP4].

2. Expression of the N-terminal proBNP in E.coli

For the expression of the gene in E.coli an over-night culture of a recombinant E.col
clone was transfected 1/60 in Luria-Broth (with 100pg/ml ampicillin and 50pg/ml
kanamycin) and induced at an OD 550 of 1 with IPTG (isopropylthiogalactoside; 1
mM final concentration). After the induction the cultures were further incubated
for 4 hours at 37°C. The cultures were then centrifuged and the cell pellet gathered
in 50 mM Na-phosphate buffer, pH 8.0; 300 mM NaCl. After decomposition of the
cell suspension via ultrasound the suspension was centrifuged and the supernatant

applied on a Ni-NTA (nitrilo-triacetate) column. After a washing step with 50 mM



15 Met hod of production of reconbinant N-term nal
proBNP (1-76) 1. Coning of the reconbinant

woRdoenva2sml pr oBNP The nucl eoti de sequence of PEEEP2004/005092
N-term nal proBNP (am no acid sequence 1-76) was
produced ny neans of genetic Xynthesis. To obtain an
opti mum expression of the gene in E.coli the DNA
sequence was suited to the codons nost frequently used

2N4 ph@pbatieibuffen ot 8Quiticmd! dChRE BM iguiderole te higidin-tagged
U%@Qexfn%altﬂ}smm% %Idtémwﬁﬁ 5b hwqeil@h Bte Hiﬁfer, H 8.0, 300 mM

foI Pr os

451210 Q{ﬂm gE@alz@eNgl %nl;\lnggac 1ons were gat ered and dia ysed against
1efeClepis TSGR TIANHACWR PP to a Q-

W@r@
pe%%” w??é‘@?m%wﬁxﬁ%d(%ﬁaw’ pioB8Fwas determined

EepRROAACETERABTINOBGACASPT Wagair@dA contain

%@W@%ﬁc@%@c@% g iperadation

GERAATOCCGTGAAGTTGCTAC3®  Prodhum (SEQ I D NO 5)

5 CCCAAGCTTAACGCGGAGCACGCAGGGTGT, AOAGAACC‘ATTTTACGGT G

ACCA TACCTTCGGTAGCAACTTCACGGGATTTCC3' 10 Pro3'
(@%ﬁﬁo 6): 5 ~CCCAAGCTTAACGCGGAGC3 © The

10 proyehtiedsis@ff NIfpro BNPleP®aitidde carri ed out with these

primers using PCR (polynerase chain reaction). The
anplified gene was cloned in a suitable vector |ike

f ONTpoodNR(&- %Dﬂ&nrdeds‘@msmonla@caﬂdn trioe P 168l aiacd to Barl34) was

%gﬁleﬁ?écﬁg}r] b bPEmBERSolil oplé sd g@%@sp%%wsgn%r\s%pr(memﬁdd

cut out ect Vi a

GEvbrPreet Fhgiper s Esim bl 2hd4LEngn I B3> peptide
15t N@RtHebig@t g6 bAef, tRe YRPEAE WAEBssembled on a Rink-Linker modified

polystyrene solid phase by repeatedly conjugating an eightfold excess of amino
acids each protected by temporary piperidine labile Fmoc- and permanent acid
labile tBu-, BOC-, OtBu-, Trt- or Pmc-groups depending on the side chain
function. To get an oxidative stabile material the methionine at position 10 was

20 exchanged by the equivalent amino acid norleucine. Further, to stabilize against
proteolytic degradation the C-terminus was amidated by using the Rink linkage.
After the assembly the fully protected peptide was removed from the solid phase
and the permanent protecting groups were released by treatment with trifluoracetic
acid in a mixture of suitable cation scavengers and finally isolated by a preparative

25 reverse phase HPLC purification. Three 125 pmol scale syntheses yielded 16.0, 17.1
and 18.0 mg RP-HPLC single peak pure material (lyophilisate), respectively. The
identity was proven by MALDI- and ESI-mass spectroscopy [8439.4].

Example 3
30 Production of and screening for monoclonal antibodies against total or native

proBNP, respectively

1. Obtaining monoclonal antibodies against N-terminal proBNP

Balb/c mice, 8-12 weeks old, are subjected to intraperitoneal immunization with

100pg N-terminal proBNP antigen, with complete Freund’s adjuvant. Recombinant



al l owi ng an expression of proteins with N-term nal
Hi stidin-Tag and transfornmed in E coli M5 [pREP4].

WQ@200E026%si on of the N-term nal proBNP in E. cBCT/ERIDNO4/005092
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For the expression of the gene in E.coli an over-night

culture of a reconbinant E. cdli- clone was transfected

1/60 in Luria-Broth (with 100g/m anpicillin and

509/ M kananycin) and induced at an OD 550 of 1 with

| RY @ellias ppeWY (116 bpridacedsingectically bivpeptidglsynthesis, respectively,

C Q¢ BB el Q0dn af¥ideRin tnlii@e AT %tvl'éaﬁs fhli‘@e ﬁk"ﬂhEP infmuihtrons are

further 1 ncubated ™ for hour @% he cultures
waeeormed at éﬁﬁekflaﬁéwl%r%netw i% qr |148étlmgatrﬁ@n@a blgod was

i fialﬁ’,@l dﬁMth@aﬂﬁlﬂﬁi?hﬁie&vﬁlﬂef@fnméﬂ'in&h@ seraflofithé tainimals. From

d t i .
(b UGS BenEvelyFrsRas STt BV RREHTR Bt A dingcn sublected to
s fpgomatithnt perappentemlydoma il liNgATenfusionlio canried oat atee)ding to

p%ﬁ%” SRy BT R SR MR R s6 g 495a07)

Olhenmrimaxy culpgest the; wzt@feehxbm@iomagtarq |chmteéggeedusual way for

ek%mewusﬁfgqﬁé\&mr&h Kg@ﬁlaﬂé&ll 30t &N “RhAG éﬂtﬁlon.
buffer, pH 8.0; 300 nmM i m dazol e.
eluted fractions were gat hered and di al ysed agai nst

SCotrivhel pi(ﬁlubﬂrbrﬁoﬂascffa sepef kteidompdelt heSintrBgeritoneally injected

N T e e
Vi 3awddhk Dicitdsdiuid bsbeetspard froonthe abd eoombiegamt of phoBive) From
Vafis! @y ggtlﬁ(ﬁiiﬁs‘%{ah B ol RELRNRe &sua@g@% d proBNP 1-66, the

| at er nost y representing a radati on product.
Exanple 2 10 Synthesis of NTproBNP(1-76)an de

NBpr o %Wée&m?zﬁlﬁ %ﬂﬂoﬁ&lb&ﬁ RhébodidCaafist PROBNR pépthR6Qynthetic
as 27 to VRS . nt heS| zed by an 1opt| m zed

>solid HES SO MRAN SETHP RESReSIVeXerri fi el d
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(1962) Fed Proc Fed. Amer. Soc Exp. Bi oI 21, 412)
nf%aﬁarei%(atﬁ'eg reQeerrg_% PF %nt%%d%e\é ﬁ% IPrgléNP in th cfuTtu I gup%rnatant of

pcthy bylyidsmea ebb.isupgrnawatshyere ewétmtedjwonbng togétqemgreamng assay
eighti@l d excess of am no acids each protected by
tenporary piperidine | abile Fnoc- and pernanent acid

| abile tBu-, BOC-, OtBu-, Trt- or Pnt-groups dependi ng

on t he)si deaédhaiywith synthetic N-terminal proBNP

Microtitre plates (Nunc, Maxisorb) are bound with 2.5 pg/ml synthetic NT-
proBNP as an antigen in a loading buffer (Coating buffer, Cat.No. 0726 559, Scil
Diagnostics, GmbH) 100 pl/well, for 1 hour at room temperature under stirring.
The post-loading is carried out in PBS buffer (phosphate buffered saline, Oxid ,
Code-BR 14a) and 1% Byco C, for 30 minutes. Subsequently, washing is performed
with washing buffer (0.9 sodium chloride solution, 0.05% Tween 20). The antibody
sample incubation is carried out with 100 pl/well for 1 hour at room temperature
under stirring. A further washing step with washing solution takes place twice then.
Afterwards, a further incubation is carried out with the detection antibody
PAB<M-Fcy> Goat-F(ab"),-peroxidase conjugate (Chemicon, Cat. No. AQ127P),
100 mU/ml, 100 pl/well, for 1 hour at room temperature under stirring. After a
further washing step with washing buffer the peroxidase activity is established in the



function. To get an oxidative stabile material the

nmet hi oni ne at position 10 was 20 exchanged by the
we@ouiwgd2ent ami no aci d norl euci ne. Further, toOPCT/EP2004/005092

stabilize against proteolytic degradation the

C-term nus was am dated by usinhg the R nk |inkage.

After the assenbly the fully protected peptide was

renoved fromthe solid ha se and the permanent

prustacvian ¢fogrexampleneith %a§@d3%ynmu@atamnpmemperature, the

t rdyfih MQrAGRE defice @Féad ih T@ al 06 HH By HheaRblbf ﬁptﬁsﬁ%édéf‘

scavengers and finally 1solated by a preparative 2
reverse phase HPLC purification. Three 125 pnol scale

synt hages RBpitepé elthrd@erdzatidr uding 8jithéi& feptidestbr Efittdpe analysis
singl e peak pure material (lyophilisate),

respectively. The identity was proven by MALDI - and
ESlor ngsitope parcdl ysiss stogptayididioadidd. nﬁxﬂ)mipleepﬁteS Oare incubated with

P f ;

5 gpoegaag '8k fco pu% Ircgegow%égﬁh p Ve g{@%%) The
Qxoaipkéte anBNBcSIe@tmce VRS | Ss@nneés }agm wgg a9 3'@!1@1‘1 peptides shifted
AL Mo il ke un LR o) 073

prefdp 0&To: g@ﬁ 697P1 TeSRESHI ét@%%ﬁl%lnagmﬂ?ences have been
R&@a&btcﬁﬁﬁilslﬂpﬂ%}-&ﬁlrﬂﬂﬁﬂégoﬁﬁﬂ'ﬁdEP-ZtOgSL{l@OEQQZM -3@ 130038, 32-43,

S [ syn el
10 petok s B RS A REEhe CPha okl BEP, B AEbYC I neiodlidual gpigenic
arpieptjdes have heanadissaived to 650/\@1{& it AB®bufferr(phesphate buffered saline,
We’@kkiﬁ (f%?zﬁé ﬂﬁsm x%uh B%‘% Bg&ﬁé Rir rﬁ&g}’i@ éoa'u%g%y gLéf eag]golutlon

I zatl o en an
t Heas heen @@tagbutthm éhamgt velsef ghaaifrotitre plates whigh ware thea gently
t ea%ﬁta@ﬂ'fﬂﬁll Shour e rbdif e @ﬁfhr@f Slﬂﬁ Jeh’el |\¥as‘hﬂ%c¢vh§79arrled

m ce re ob al ne u
15¢ ﬁt&lfﬂmanﬁuag %&ﬁsﬁraﬁe?{f* op F solfifg, 3%@ Puesnap). The
i Santtlbbdy eqinsle inabawet hind tHeOdetéchen wedctiok raﬁal\p)erfﬂihhddls described

KClhla g Ml reac% (\pNﬁ{ ﬁergamz RE:- Pr\?%?\ﬁ’ %&Jt élorgrgnse ROsit Jon of the

The SUIFRES

cl emitege asnreaognwellby\myom@ror p@ﬁs'a}mhlearm}vocm ccngd bh dehneated
commercially available cell sorter or by "limti ng
dilution". 10 For the production of ascites 5 x 10

hyb® exrsnrle OB PspSaag 1 shavwapiy Figwisdallhy flilQﬂOéE’PéHant}bﬁ’dY secreted

20 Bai;bwbrmo%bwfan gfbu%;}?lyb@@as Withap&glidds 3uirib€ﬁ539/\chrBu 3. This
e

m Prist ascite c
eEOBISPRITTS40 f B RR R fsteane PEGE Aoy aofe htater 26 (sEQ

FHﬁhN(thlknfpﬂMﬂQHntlbodles can be isolated in the

usual way.

¢)  Reactivity with proBNP in a patient sample

Wells of microtitre plates (Nunc, Maxisorb) are coated with 5 pg/ml PAB<human
25 proBNP>S-IgG (IS, (1-21) or (30-38)S-IgG in loading buffer (Coating buffer,
Cat.No. 0726 559, Scil Diagnostics, GmbH), 100 pl/well, for 1 hour at room
temperature under stirring. The post-loading is carried out in PBS buffer
(phosphate buffered saline, Oxid , Code-BR 14a) and 1% Byco C, for 30 minutes.
Subsequently, washing is performed with washing buffer (0.9 sodium chloride
30 solution, 0.05% Tween 20). The incubation with native antigen in patient plasma,
diluted in PBS buffer, is carried out with 100 pl/well for 1 hour at room

temperature under stirring. After a further washing step the hybridoma supernatant



2. Screening test for nonocl onal anti bodi es agai nst
pr oBNP peptides, synthetic 15 proBNP, and proBNP in

whvanoess um respectively To identify the preBenER2004/005092
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anti bodi es agai nst proBNP in the culture supernatant

of the hybridoma cells, sup&3natants were eval uated
according to three screening assay formats. a)

Reactivity with synthetic N-term nal proBNP 20

Migeubiation és pérfiresd(withnd 00 Mi{xiel dob) heue abeoord teinphrapurg under

9l F&rlrfgy ?%oat Ihgrthg l}xfagﬁlﬂgl\i?cﬁ%eérblﬁ%i&eﬁtﬁ Qvéghllhg 301uf%n and a

fahers in@dbatianbwth 186 detgeion angpody AR <M Frofoat-Flab -
%ﬁ%&dw EShjUgAE (Cidnhiton, f@lit NJ rmpmo -10036U AL, 160 pl/well, for 1

rried out in PBS buffer at uffe ed sal |
Ol SCxo e ey e By T oD WA G AP washing
Slbhnffeq mleenpémxldwsh:ttwgyus e;teblishealrm tRS uswl rwa;yaéﬂ:r egample with
S .
100403 weaIHY IﬁCﬁnSthDELISétreaiﬁn}n t errper at ur e under
stirring. A further washing step with washing sol ution
takes place twice then. Afterward further
i &mnaﬁr% hyeridame; edtygs have hbfteﬂe?LHQFécPHOGFFS%tW}B%y‘ea“ed
PARsiMvEG ywitkaad thEfi@lly ) pto@eded XN d@56inal0 prdBINR,€or with proBNP in
em con, Cat. No. AQL27P), 30 100 mJW m, 100 I/ well,
DARSSTHMat room tenperature under stirring. After a
further washi ng step with washing buffer the
DM e activity is established in the WO
53 PCT/ EP2004/ 005092 -22 usual way (for
exBraguaion afishggpmapngclonabantipdigsrgiast pro BNdbm
tenperature, the extinction difference is read in nmJ

at_ 405 .nm by means of an 7
C 2 !.Jx.f'.-.'.»‘ .’.5_.0 = 3\ Nl b4 a = N4 i tope

analysrs For epltope analysrs streptavrdln Ioaded
tit t b {I bi_ot
cotietytee Rufihiefs P FhERbERl i demind B p 1 spholet
Trfaremui’m kéjugarpr GBRRIGequerte mapes @anmédTby igypliyzatigns were
6gre€e[-a% aP8Rbd:AS gte?‘aﬂ; ‘ir?q %&Wdogﬁ @%trﬁgntﬁ?q@%%ﬁs aﬁer lTe first

e am no acr
6empunizgipnzand dgryad san@e smopgh theesewémswe'reywere obtained and

Aqgét&dfb@@l‘neubdeﬁ&hﬂﬁ‘)tﬁ{cﬁﬁkréequences have been tested
conprising the amno acid positions 1-10, 8-18, 1-21,

16- 30, 30-38, 32-43, 10 39-50, 47-57, 50-63, 62-70 and
64Fhedymphsgyesstfonfebkipns Whe dbiadned flowllyaph ngéesi of immunized sheep.

Therefore 3 days before removal the lymph node a final boost injection with
recombinant N-terminal proBNP was done, directly into a inguinale sheep lymph
node.

After surgical removal of the lymph node, the lymphocytes were prepared and
isolated under sterile condition. About 2 x 10 ° cells from one lymph node will be

stored in liquid nitrogen at a density of 1 x 10 ® cells/vial.

For fusions a vial of 1 x 10 ® frozen lymph node lymphocytes were thawed and
mixed with a hypoxanthine and thymidine sensitive myeloma/heteromyeloma cells
(mouse NS1 x sheep lymphocytes, clone 1 C 10, Bioventix, Inc.) in a ratio of 2 : 1
with fusing agent polyethylene glycol (PEG).



pepti des have been dissolved to 250 ng/m in PBS

buf fer (phosphate buffered saline, Oxid, Code-BR 14a)
wowdho®258 Byco C. For peptide coating 100 pl pET/EP2DN4/005092

solution has been distributed in distinct wells of

the mcrotitre plates which W€ then gently agitated

for 1 hour under roomtenperature. Subsequently,

washing was carried 15 out with washing buffer (0.9m

sdveral ¢hwell ipdtesswengtseeded Withded Fidencelg)or ieferomyelomas) per

awubmycuﬁﬁm@dqn shesathanuandtthe 16 ﬁ&f‘s%(hﬂ'fhah%ﬁ%ﬂ Qéteening
areégerforms f &Iscrlbed eto
brhridogpa ¢elle tr%CHWW&hghﬂpnﬁg%mra é*é“l% Were done by ELISA

pasiayi on of the epitope as recognized by a nono- or

pol ycl onal anti body coul d be delineated. An exanpl e of

.a PepScan is shown in Figure 1. The nonocl onal

5 arffliehariiyayeadetresdof the poytivieytybridomas Wepd cl8net irothgl ysual way by
r I, fe T »s
T L

am no acids 41 through 46 (SEQ I|ID NO 11) of proBNP.

c)2. R FS%?&Bin' fe¥t Wrtrho%cq)&uP hﬁb@dl@ﬁhﬁm BBRIPEpRidEs Qhthetic
m Cr Q] ]

/R-inp—— S FrOFaEr 5 RN
(30 38)S—IgG|n Ioadl ng buffer (Coatlng buffer,

fca]? %%ﬂ%% tﬁ%Prse? creh%? %rét%)él}egnoa%}lstcl?ﬁ%%rﬁﬁz th}ercu?ture SHPE rna’tant of
10 pcthe hyradtimayclls, supemiadtsovere eyal RSl igHfding to(t}bm§plt¢ameg assay
lgétgd saline, Oxid , Code-BR 14a) and 1% Byco C,
for m nutes. Subsequently, washing is perforned
wi th washing buffer (0.9 sodiumchloride 30 solution,

0. 05% ) We eea ity wWiltesynfitedo Al-t@mimdl pFoBNP i ve antigen in
patient plasma,  diluted in PBS buffer, is carried out

with 100 I/well for 1 hour at room terrperature under
stMidrotitge pMtee(Nant,uMakBorbleshi cgteslt eptht RS hy/lli gattetic NT-

f ant 2004/ / .
*ABEARY A YRGR92 S50 AT, SRR AR 2B g0, s
15r¢ d@ngn@np@ rG;mbHé 100 giwell sfor rlr hewy. atSebsetemperdtyre under stirring.

Wa?l?é p&tlléacﬁﬁg id &fri0d but \m ‘P%S%Jfﬁzr ROUpH gtesfglff&écpghhae doxid,

ther incubation wth the dete tlon
A5 BR 4a)znsk L% Byep $2for ge YRS Wfﬁ&wshmg is performed
]S Gkiﬁmwﬁﬁﬂn Gatfer (DI9.soAQh? AMdridel§idutidd, 0105% ORech/ 208 The antlbody

or r.at. room,t enpera tirrin

S SO SR LA A B 4 o A
20 peurnder stiisingas tfunthérywashingstepbiitts weshingsolitéo nuakes! plavaywice then.
”ther%%gplae f¥hd} incubation is carried out with the detection antibody
peroxidase-conjugated AffiniPure Donkey Anti-Sheep IgG (Dianova Code Number
713-035-147), diluted 1: 40 000 in PBS buffer, 100 pl/well, for 1 hour at room

temperature under stirring. After a further washing step with washing buffer the

25 peroxidase activity is established in the usual way (for example with ABTS®, for 30
minutes at room temperature, the extinction difference is read in mU at 405 nm by

means of an ELISA reader.
b)  Epitope characterization using synthetic peptides for epitope analysis

For epitope analysis streptavidin-loaded microtitre plates are incubated with

30 peptide biotin conjugates derived from the sequence of proBNP(1-76).
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cul tures have been further processed which reacted 10
positively with synthetical I-25produced N-term nal

proBNP, or with proBNP in human serum Exanple 4
Production of sheep nonocl onal anti bodi es agai nst pro
Blie tom@letepnoBhy- mnmqemma@neéby apRlyibg 6P 8smerpriptides shifted

N &e L
rN'él:i:rgggizx %n%eeﬁaggr n {2 gl%r}ﬁﬁﬂo%ifdestém hZed. 9M3 , 4- -1 8l 66-73,

n conpl.efe reun

aéﬁ]&a?ﬁ 75 'FWél o IM§C@/€E' ﬁﬂdggpa]alﬂp%ylatec}-ﬁ%quencesshave been
I rm.wal 1y WRILninb QRRIBp@ticks 1410)eks,i 12 Er16ads 3043803243,

s égt-’i?l %02@“ o o T Shehf TS ity amieni
s pbptides hwer leeeo dissolnebitoet 0 nglrebindtBStantfet Kyiasphate buffered saline,
S%’ﬁ’d ¢ \ﬁ'et}yR gyas \A;l{}{(? Soo %Qo-@ ot %?ﬂ&ﬂi%%&&%‘iw ;ﬁlfdf%hcqps%lutlon

wer e O tal ne

Thhey ledeordistgbutagd in 6§flmtévqllé ﬁf)‘bﬁlmltimltlle)nhms vibigh “@rer thgmgently
bggﬁted Rref hbaP uhlérooh CRRirfaRt Subge%]ﬁ%ﬂbalwagﬁlﬂgk’%s carried

L I i LBk e Lot

| ﬁﬂﬁmysfaﬁﬁ)lé/\ﬁicﬁbdﬁoapﬁfd&ﬂe ﬂﬁﬁctlcﬁ'ﬁrdaS@draileq;ebfbﬁﬁéd as descrlbed
st er

n (5%1 8 el tontglelr gfa(ﬂ;lglay wﬁchl cleatﬁmélg'g Hrngg I,Peg 1868 tglg 051%/13.8 of the
ofepitope dkGe®goizkd by ¥ imaino- Popolydenad rastllaod.m ca)lukblbe d..elmemed.s
frozen | ynph node | ynphocytes were thawed and m xed

with a hy@gxanthlne and thym di ne sensitive
nyel ofh Gtiyiy sitbraioBNP|iR 2 pahgfisemRS] x sheep
Iynphocytes clone 1 C 10, Bioventix, Inc.) inaratio

iy o o RS RERS SRS AL
g@rMP>M as esmgr; én Skmlﬁhgjbl\tﬁfdrHCbaﬁng(bﬂﬁeréanNbSOX%rSW Scil
rrzjder Qe ), @g{) all/W%l fO?ridhO 8‘1&13@ era?t?rle%%tdexo %hrrmg

am na
t Adhepdst- lcudm is efatriedf gmt meBE$ |buff§1y (}vhqsnhdﬂe tb@ffmedaﬂahm Oxid,

BI&%dWI@l&Q PR L) E}f.lo% fofA%F Y¥nutes. Subsequently, washing is performed
with washing buffer (0.9 sodium chloride solution, 0.05% Tween 20). The
incubation with native antigen in patient plasma, diluted in PBS buffer, is carried
out with 100 pl/well for 1 hour at room temperature under stirring. After a further
washing step the hybridoma supernatant incubation is performed with 100 pl/well
for 1 hour at room temperature under stirring. Subsequently, washing is carried out
twice with washing solution and a further incubation with the detection antibody
Peroxidas-conjugated AffiniPure Donkey Anti-Sheep IgG (Dianova Code Number
713-035-147), diluted 1: 40 000 in PBS buffer, 100 mU/ml, 100 pl/well, for 1 hour
at room temperature under stirring. After a further washing step with washing
buffer the peroxidase activity is established in the usual way (for example with
ABTS®, for 30 minutes at room temperature, the extinction difference is read in mU

at 405 nm by means of an ELISA reader).

Only those hybridoma cultures have been further processed which reacted
positively with synthetically produced N-terminal proBNP, or with proBNP in

human serum.
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cloned in the usual way by using the commercially

war@ilogdabe cell sorter or by "limting diluti oPCT/ER2004/005092
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Screening test for nonocl onal antibodi es agai nst
pepti des, synthetic proBNP,-Znd proBNP i n human
serum respectively To identify the presence of
anti bodi es agai nst proBNP in the culture supernatant
ﬂbggmuibe hybri dona cells, supernatants were
j formats.

R G b b i 18
Nlcrotltre pl ates (Nunc, Maxisorb) are coated with 2.5
o/ PHhdEkdtfonNT- proBNP as an antigen in a | oading
buffer (Coating buffer, Cat.No. 0726 559, Scil 15
Di agnostics, GrbH) 100 pl/well, for 1 hour at room
t eSiper averer inmingieed withrre¢omgbinditeN parminhlogadBNF (sse Example 1) in

C30heiel Bibuniy FR R L0BERITH PR R 18 Yrlivarions

sme gepeatetlyat 4wwk| intgrvads iper p@rqde@f 10npnthsaé wegks after the first
bYffrinitdliod a?ﬁdiffém'zﬁhg Bhide mpatiiHeQRrur? sfRphed W%Ferbb'%%ed and
The anti body l e Jncubation is carried out wth
1095t134fﬂ)élﬂlle“f%9951§!"1 t4ife.r opom t enperature 20 under
stirring. A further mashlng step with washi ng sol ution

t. es pl 3 e.tMA e t en., A [ ~a further

i : e S re—detectton anti body
perOX|dase conjugated A¢f|n|Pure Donkey Anti - Sheep 119G

( %t%@%& OS? M%?{il}‘) Jf]ﬁ3§hg§[g uﬁ%ﬁﬁgﬁg IVLIP'A( feg%%xnbm%gt RO rminal
t anpBNEt lipid comBenents Ware rigmoxgd by dglipidetione withaatipsilp (1.5 %).

St gfterWhidd \eﬁe%hinﬂaulwgn‘)ﬁnuisheveze% @a@@ddaﬁfe ﬁﬁﬁnbﬁhﬁﬂ siflphate
est abl j shed _i or e

APPFEIPifationd2 My e digelaed altecw&eswaéﬁ&gf%si? aa’saénst thgM KPO,, 50
e)@hMNbCDpHdz ¢ hed ehendtSgrapied (melElélEéb%pHd%sen ThbYgG fraction (=

P R - S

epltope anal ysi s streptavidin-loaded mcrotitre plates

p |
2004/ @M&@Jﬂépzoom 005092 -25 The corrpl ete
proBNP-sequence was scanned by applying 69 8-mer

ésérpl{yf él?rqq_catgglrlo 83 I%quf glg_tlh(sz: 3 ll?lPld%%n lggﬁ?aql]y to total
proBNP (= PAB<NT-proBNP>S-1gG(IS,1-21), or briefly PAB<1-21>) the peptide
HPLGSPGSASDLETSGLQEQR-C ((1-21)21-Cys, SEQ ID NO: 7) was used.
The affinity matrix was produced by covalently binding of 1 mg of the peptide
(1-21)21-Cys to 2 ml of maleimide activated EAH-Sepharose 4B (Amersham
Biosciences, Product No 17-0569-01).

With 10 ml of the affinity matrix a column was packed and equilibrated with 50
mM KPO,, 150 mM NaCl pH 7.5 (PBS). 2g of PAB<NT-proBNP>S-IgG(DE) were
applied to the column. The column was washed with PBS and 20 mM KPOy,, 500
mM NaCl, 0.1 % Triton X-100, 0.5 % Na-deoxicholic acid pH 7.5. The IgG
specifically bound to the affinity matrix was eluted with ImmunoPure® Gentle
Ag/ADb elution buffer (Pierce, Product N° 21013) and is referred to asPAB<1-21>.



67-74, 68-75, and 69-76, respectively. Additiona
bi oti nyl at ed sequences have been tested conprising

WO bw4aga2e0 aci d positions 1-10, 8-18, 1-21, 16PGDEP2004/005092
30-38, 32-43, 5 39-50, 47-57, 50-63, 62-70 and 64- 76,
respectively. The individual-ZAntigenic peptides have
been dissolved to 250 ng/m in PBS buffer (phosphate
buffered saline, Oxid, Code-BR 14a) with 0.5% Byco C.
Fdthepafhnitd enatoatwas geg@@raterm@ab M guppionanacih agdbeaserved in
dq@g]ggqted in distinct wells of the mcrotitre plates

' é wWer e then gently agitated for 1 hour under room

tenperature. Subsequently, washing was carried 10 out

WA BimiRs BrdtedirefwRrappRedd @tamﬁﬁhit? putified BbltloAAl antibodies

LY @f(?%ﬁ@%&%‘?ﬁ%ﬁ@%é S e

5 a)proBNE (Karlt]hetial., WE200/M9176y. vvlth certai n NT-proBNP
pepti des the position of the epitope as recogni zed by

a mno-_or polyclonal antlbody coul d be dellneated. C)
d ; : etinn efpelycdonpbantibadiesspecific

n1croq%;ﬁ§“@kﬁggﬁp(Nunc NHX|sorb) are coated with 5
g/ M NMAB<human proBNP>M 18. 4. 34-1gG in | oadi ng buffer
(Coating buffer, Cat.No. 0726 559, Scil D agnostics,

GiHe) polyk@thal Al\mﬂidd,y th @latile PRBNFA(= PABANTEHRBNIAS-BG(IS,41-46),

T bR ass e AR PR Ui o | ffoRelogtaBpy, 1n he
10 14aeavay ad deByibed dhoveoy individual peptsdes, SUBSEYLEMAPLQE ((37-43)37-

, . ;
T T
i e EBREESARRT 6H (39220)32 Gamt SEQR HP iNO: &1 {BREU phegslrdunctions as an
d'elxtbtnﬁgd 1iRkdPERST thepbEMide foﬁo&ﬁ‘i%rb'eﬁﬁld Qefe Wed ForkBOproduction of 3

Aipdidyat ffipfematiesr MK ”Bﬁi’aﬁﬁsﬁﬂﬁﬂde?w AL o e

15 S Wiitiednatiix dofepisitig peptids (37e43)B7 1036 toventove @D polydkink] antibody
t

- sty fnghe (L0 NEREBRE S ERRE a9 ThEBE thrqugh was then

weepipliedy tes tieise¢omd afifmfityamiatnixt mpmmgxpenud@r(%ﬁtl M4t Gyps to capture

g')g&@&i&%m gbhfagiypmﬁ %Xbﬂa&a%c R 40 amdp/z}isﬁpn I EifeRice 44-51.

anov
71@1@0&@1@43/&11)%#&18@?@9 ejuteds gng soll fqﬁedpssdmflb@} abayg(=PAB<44-

20 méhlad)J Fﬁh% |tl/1é/\ﬁJ)\LA %t}tlrfo‘ﬁgh l)ff h&tl{]ecoﬁl aﬂﬁaﬁmpﬁlﬁlﬁﬁzﬁfcﬂi ‘Nﬁsepassed over
S | er a rur er S

g ihigd afslity Soarfik S mpisieppseiis LU BTG4 “The Uphd anaipodies

[ I’wérb elutikiald sudlyctéd ay dsxadivgal dbowe.tAs defer AT ty) the fnogth@Dknown

S :éiea aen% %%r@’e&ﬁ%grﬁwg S/ the Qﬁteﬁxa%'tlﬁghfé{ ?rg%l ftl{eeg)? Cgfﬁnlty
Omhgtrixharsespeyific i fdorepitopdst ur g brguendsedhrd6 UrPAG<41-46> ‘which

25 PrigpR3&H theehihih 85t of in the overlapping sequence between 37-43 and
44-51.

Example 6
Biacore analysis of monoclonal and polyclonal antibodies to proBNP

The specificity of monoclonal and polyclonal antibodies to native NT-proBNP was
30 determined by surface plasmon resonance using a Biacore 3000 analyzer.
All surface plasmon resonance measurements were performed at 25 °C using the

Biacore 3000 equipped with a research-grade CM5 sensor chip. The running buffer



positively with synthetically produced N-term nal
proBNP, or with proBNP in human serum WD 2004/099253
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pol ycl onal anti bodi es against N-term nal proBNP 1.

| mmuni zation Sheep were i Mmu@Bzed wi th reconbi nant

N-term nal proBNP (see Exanple 1) in 5 corrpl ete

Freund's adjuvant. The dose was 0.1 ani mal . The

i wauliBSaf i16nmM VEERES; €50 amd I\ktC143erg'3~’I i FIVBA vanlds0.005 & P20

p@rp&gopgat)lgﬁp Ayhs. 6 weeks after the first

i muni zation and afterwards once a nonth the serum
sanpl es were obtained and tested for their

SeNsi frhMobilizativh bf tHeGigard PAB<INT-©24BIOP,10f1>80gwc! onal

ant1 bodi es fromsheep serum 10 Starting fromthe raw
serum of a sheep i mmuni zed with reconbi nant N-term nal
pTh8Nigahd pwhichowponsed sasweapeuree amtitediyb ford edthlp NIapraBNP was

uﬁmo@ﬁl%gcgh%ng%Zm lile ?Ou@ln @ gﬂ'ﬁ%ﬁ?&r € Clg Sﬁl’l%Ol’ Chlp was

S were anonli
pprecopditiondgdoat a(ffowyate ¢h£0 ld(rsgbbwﬁumpmemcpmtcé@el %S, 50 mM

dN@bY—F a9 ﬁ@?mtanﬁldﬂ\/}n}ﬁf% ﬁchWM@e fadesbaMow cells
C romat%&@g on DEAE sep har Ose ction 15

BT BB Sy 1D ] TR SRt THS (b Fpgpccinimide)
t hmidn vghM EDCAU (MUN- yluﬁéthylrmm@gylﬁpml Nethylhebddimeidex aton flow

B R N S Bl

bacrethtﬂgpl'k pOcwhs ingdcted ihalltddican celly faBNRif.The surfaces were blocked

Pﬁéﬁglsp@ﬁrﬁ@“% ﬁ%g&ézéxé%ﬁ%g%%é‘ @f@% stions of
INOLOOIMyEEERESe tH Tife b tM L 5% P20
gs%%ag ch,valmmi Mobinmdi HE] @ﬁd 17 501 00f mbh 9119%%6 Qcid to

(-2121- s.to m de .ac a
Emfp@ép‘}PéFB’é,%e%B’Z‘{%}Pé]r gt Tt 6]§’&‘11%(n‘2:€e¥‘ Ighnghzret ahgnt 16.000
1RW0569-01). Wth 10 ml of the affinity matrix a
col um was packed and equilibrated wth 50 25 niV
KPO4 150 mM Nadl pH 7.5 (PBS). 2g of

2B<NCopcenBiEs HnqaroRen tseofeN TapnoBNPdn tpatiertteamples m.
The col umm was vvashed with PBS and 20 mM KPO4, 500

To perform the following method in Biacore 3000 the program as attached in
Figure 2 was used. Synthetic NT-proBNP(1-76)amid in concentrations of 0, 2.5,
5,10, 20 and 40 nM in 20 % horse serum (horse serum diluted 1:5 with HBS + 1
mg/ml carboxymethyldextran) was used as calibrator. The addition of
carboxymethyldextran was used to suppress non-specific binding of serum

components to the surface of the sensor chip).

Patient samples with >10 ng/ml native NT-proBNP were diluted 1:5 with HBS also

containing 1 mg/ml carboxymethyldextran.

Calibrator and patient samples were injected at a flow rate of 10 pl/min for 10 min
over all four flow cells followed by a 30 s injection of HBS at a flow rate of 100
pl/min to remove non-specifically bound serum components. The antibody whose
specificity had to be determined was injected in a concentration of 500 nM in HBS
for 3 min at a flow rate of 10 ul/min. Antibody 1 in flow cell 1, antibody 2 in flow

cell 2 and so on. The binding data of the antibodies in RU were determined as



mMM NaCl, 0.1 % Triton X-100, 0.5 % Na-deoxicholic acid

pH 7.5. The 1gG specifically bound to the affinity
woredorioso2sms el uted with I mmunoPure(r) Gentle PRQl/RR2004/005092

elution buffer (Pierce, Product N 21013) and is

referred to asPAB<1-21>. WO -21304/ 099253

PCT/ EP2004/ 005092 -27 The affinity matri x was

regenerated with 1 M propionic acid and conserved in

PREffetanz. betwednnihe aespomes 4@ s hefone sheamidctien of ancantibody end the

afr&g'&hgey 1P brle @6k RRIHEH B n@RdnBBEAEST HBS, respectively.

PABENT- pr oBNPSS- | g 1 S, 30-38), or briefly BABZ30- 385)

specific for total 5 proBNP (Karl, J. et al., WO

0Q1045tlaz_63alcu{’aftioﬁf f)f ﬂilet )NTlcbdelW Q@hadpitatibas fil_tl RBie patient samples
praducti on of .po 0 anti bodi es specific for..
R tbmRet s st ot whdieed foria e R o breglTaigp e of
5 ( syRhABENTNDrrBBRPS-Vg)aid, wids 4géheratedr ubinged | spline fit and the
PAB<41- 46> ' ! ial:..af £inhiV
DT PReeh it Y 15CANARY pllied cabdflisHuere calculated
ablheecongeritradiop Wge Mpdipied ey, eSopPErtRtoNS PL N3)-BP
bldhe Kiplied by 5 tomeEth rpat f 23y groBNP
O%§ unSERA RANO  8), CEUEU- SPRPTGVW ( (44-51) 44- Cys, SEQ
ID NG 9) and C EPLQESPRPTG ((39-50)39-Cys, SEQ ID
NO 10) (EUEU nerely functions as an extended |inker
f @t Metpefhatileh $fotHeapédifirityedtiandintibede used for the
production of 3 individual affinity matrices.
PAB<NT- pr oBNP>S-1 g DE) was first applied to the 15
10 aflhiond¢ryto mgterminecbampantsiady bpedsttd detiye3ar-168) BA-pyaBNBbin human
i ot ori : { ndiing _
[ S, S, SRRSO, SFTpeG RY, BA0hbocy in
t Hgstiomp pY-pes) were Rlotisd cgaidstatlie smogntrgiians xofc hepearesspending
PeRpite dérdAn bl AN Be tréfefedlé WhBbodOMLE ONAI3 (x-axis). A linear

anti bodi es primarily bindi tq the NT- BNP sequence. .
etrpsoneshe el G ekt Bavaared Irie Ro-RRer aef (Ecpeticient
15 asofderrelatibe € andthieslope RaB<ddcuBleb1>) . Finally, the flow
t hrough of the second affinity purification was passed
over the third affinity matrix conprising peptide
(39-50) 39-Cys. The bound anti bodies were eluted and
coll ected as described above. As determ ned by the
met hod known and referred to as PepScan anal ysis, the
eluted antibodies fromthe third affinity matrix are
specific for epitopes in the sequence 41-46
(=PAB<41-46>) which 25 represent the remaining
epi topes of in the overl appi ng sequence between 37-43
and




44-51. Exanple 6 Biacore analysis of nonocl onal and
pol ycl onal anti bodies to proBNP The specificity of

worenendasnl and pol ycl onal anti bodi es to nati VECT/EP2004/005092

NT- proBNP was 30 determ ned by surface plasnon

‘resonance using a Biacore 300®-anal yzer. All surface

5

10

15

pl asnon resonance neasurenents were perforned at 25 C
using the Biacore 3000 equipped with a research-grade
CNEsbleeln Ebaracterigtics ph sanieusranHpoBNPantipplien 04/ 099253
PCT/ EP2004/ 005092 -28 was HBS ( 10 nM HEPES, 150 mM
NaC—3 v EDTAand—0- 005 9% P20 (—Pot ysor bat) _at_pH
7|.805bofly | mpkriteperece$éd of t he | i gand |synthetic Patient sample
PAB<NT- pr oBNP, 1- 21>S-1gG The |igand wWhkBNPWAS USEMNAS
clapture ant|body for total NT-proBNP was 5
[
c
f

mnobilizedlusing wp]_hng_gh‘gnr sty Beflore
Qi 1709, t henseRspiz-¢hi p was precondii oned t++a
| ow rate of 20 .d/mn by 10 d injectfions of 0.]1 %
S50 M-I N !
uahiacesdsof-3:al | fl ow cell s |+were actijwated
or 5 mn wth a 1:1 mxture of 0.1 NHS

N-y-eexysteet-der—and—6—31—ME
(MABN8IN9.2F medhipb adds b)) pr opyl - N- et hyl jcrartbodi | mi|dey at
flow 10 rate of 20 I/mn. The ligand at a
freentrat-pn—of—36—gm—n—iomtsodi-um—acetate—H
NAB WS i nj aoineekidsr#2d4fl 4 fl ow cel | s|fdr 5 nin.t The
urf aces were blocked with a5 mnippjection gf 1 M
tramotarm g, pH—8.0,  fottowed by 305 Tjectigns of
BRad1¢ 10 npEElES2hH 7.4, 1.5 M Naditt 3. 4mM |BDTA,
05% P20 =Pol ysorbat), 2 % DVBO), 100 nmM HC| and 2
TOO TV pnospnoric acid 1o 1Ib renovel noncoval gnily
R4t PhangAmPAEYAti ty of the |igad™was abdut
5. 000 RU. |2. Concentration neasurengents of NI-proBNP
N patient $ les | erformthe tol]ow ng netfhod I n
Pé\gé‘lé"*gbo )g‘fqﬁ‘ga ‘}ﬁég'?é;m as attached i Figurd™ was
sed. Synthetic NT-proBNP(1-76)am d ijh concentrfati ons
0, 2.5, 20 5, 10, 20 and 40 nMin 20 % horse serum
(horse serumdiluted 1:5 with HBS + 1 ng/m
car boxynet hyl dextran) was used as calibrator. The

adgt- 41 dfidRftes that both synthetic proBNP and proBNP in a patient sample

are recognized very well and to a similar extend
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+ indicates a reaction in the range of 15% with proBNP in a patient

sample as compared to the value obtained with synthetic proBNP

From Table 1 it is readily evident that the vast majority of proBNP epitopes appears
to be present on synthetic proBNP and proBNP as comprised in a patient sample in
the same manner. This is exemplified by MAB 17.3.1, MAB 18.4.34, MAB 28.29.13
and PAB <1-21>, respectively.

One epitope, however, appears not to be present on synthetic proBNP and proBNP
as comprised in a patient sample in the same manner. This epitope essentially
consists of amino acids 41-44 and is recognized by MAB 1.21.3 as well as by PAB
<41-46>. It appears, that using these immunological reagents, only a sub-

population of the total proBNP as present in a patient sample is recognized.
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car boxynet hyl dextran was used to suppress non-specific

bi ndi ng of serum conponents to the surface of the
Patient sanples with >10 ng/ nl PEL/ER®04/005092
NT- proBNP were diluted 1:5 with HBS also 25

containing 1 ng/m carboxynmet¥yl dextran. Cali brator

and patient sanples were injected at a flow rate of 10

| /mn for 10 mn_ over all four flowcells followed by .
aThts kadnjestrikipglprdiffpentatesults whgn rmeasuring 19oBNP) in  patient

{ Qarh &1 APBss %'t&ﬂapﬁ‘xldBNPb&Ud}ﬂasS@f%FhﬁﬁW@pf%BNPs respEiRively.
anti ose ec f| d to be determ.ned
e s sbribap RGPl PN SRRSO AR/CAIRY PIBSPIGpercgaragteristi

Mifer rativa pfdBNP.I at e of 10 pl/mn. Antibody 1 in flow
cell 1, antibody 2 in flow cell 2 and so on. The

bi ndi ng data of the antibodies in RU were determ ned .
aAs\WOIA0ou a8 FB1rRCT HEP2DAUP ABSHI926> slk9vsch Yefre gerd eorrelation

bes mglm tvﬁﬁmp&?e Jrglb%dl‘fk@ftert%gﬁ *fEﬁ‘oBNPePé | A BCi8.284, MAB

anti b response 1 ore he ectlon

ofl82Ra3 rqesltPAMQ B alyow p mupd lopes ereelatinn tp. 1.2hé PAB <44-
3l s UhftdsaRg l?fapbbﬁs NG -bier sTBNRe8 GRARINIY Ahil OAGuld hdt hﬁahfy as an

pati.en Bl.Aeval uat i on tware \er
e AR AR Sa PSP, e e S el 138 han

Syr0.08to MAYIL.pr.BBNP( 1- 76) am d was generated using a
spline fit and the correspondi ng concentrations of the
1:5 diluted patient sanples were cal culated. The
cMMtions were multiplied by 5 to get the
c
e R T
order to determine if an anti body binds to native or
t qhal cl%{’i\_lcsp 5@81}4@46 agmm[ﬂﬁrﬂmlﬁE% Qc&ﬂ&ﬁlgrtb reaéir QMEH Afstatus
ne t he anti bo

(b best ezt b endiish (P AR S bt rind HRENEfnd total
t Ipeo RSP regeotidiln T he sesnfis of wiestserdyi anegiven inHI abihe2.
reference anti body MAB 1.21.3 (x-axis). A linear
regression curve of the type y= ax + b was fitted

ahly ABCprpatatiypcinglysis cf eativej raBNP1sndftotgh prediM jipnpatient
r sadles he sl ope were cal cul ated. WO 2004/ 099253

PCS:T/ P2004/ 005092 -30 Table 1: Characteristics of
various anti-proBNP anti bodies
native
proBNP total
n arbitrary NYHA X/ proBNP NYHA X/
NYHA 246 units NYHA O pg/ml NYHA 0
0 119 337 1,0 638 1,0
1 32 355 1,1 717 1,1
2 62 655 1,9 1072 1,7
3 30 2947 8,7 3609 5,6
4 3 12755 38 15902 25




Ant i body Epitope recognized synthetic Patient sanple

proBNP proBNP MAB 17.3.1 Amino acids 13-16 +++ +++
wOEB42®243 34 Amino acids 27-31 +++ +++ MAB 18PQBERR04/005092

Amino acids 62-76 +++ +++ MAB 1.21.3 Amino acids

42-46 +++ + PAB <1-21> Am nod2acids 1-21 +++ +++ PAB

<44-51> Am no acids 44-51 +++ ++ PAB <41-46> Am no

aci ds 41-46 +++ + +++ indicates that both synthetic .

pr@BrRllxngnp iropMrerts she diffesentiatignpifepatignis witle dgnerzeery mild

VEdidea¥e{HYBRULIsSes®D Sd] & caipfBd to Pattedtd HithaliRasBprogression

reaction in the range of 15% w th BrOBEP in ﬁlpatlen

QrhéePlgi

sdRPIfA &= clattsalet ere) s R Rfsseeh ere 15 a significant
S Viftdagdei feorp KREINI 1 fto elssTabhEhikhért clisses! Thidiihote¥ iftedilt the classes

5 beogt BRCA BierEyioaryed fy GRRE B SRR BLCE B ggON-

i rilkds pranslaad tosalpgttee sénsitivitykspecifnetyranfilerand Thingali wility for native
e inf i : MAB 18.4.34, MAB 28.29.13
13%§§§ng§&3?¥f¥@?&%§ p8%§FVely. One epitope, however, .
appears not to be present on synthetic proBNP and
proBNP as conprised in a patient sanple in the sane
manner. This epitope essentially consists of am no
acids 41-44 and is recognized by MAB 1.21.3 as well as
by PAB <41-46>. It appears, that using these

i mrunol ogi cal reagents, only a sub- 15 popul ati on of
the total proBNP as present in a patient sanple is
recogni zed. WO 2004/ 099253 PCT/ EP2004/ 005092 -31 This
|l eads to strikingly different results when neasuring
proBNP in a patient sanple with an assay for total
proBNP or an assay for native proBNP, respectively.
Only this sub-popul ation of total proBNP appears to
carry an epitope characteristic for native proBNP. 5
As is obvious fromFigures 3 to 7, that PAB<41l-46>
shows a very good correlation to MABL. 21.3, whereas
the antibodies to total proBNP, i.e. MAB 18.4.34, NMAB



18. 29. 23 and PAB 30-38 show a nuch | ower correlation

to MAB 1.21.3. PAB <44- 51> interestingly appears to
wheooehoazsxed reactivity and woul d not qualify BST/AP2004/005092

anti body specifically binding to native proBNP because

it correlates to less than -13+=0.95 to MAB 1.21. 3.

Examle dinical conparison of assays for native and

total proBNP, respectively In a clinical study 246

pdiistefiReferanobes cl assified according to their
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4.  The antibody according to claim 1, wherein said antibody is an isolated

polyclonal antibody.

5. A method for specific detection of native proBNP, comprising the steps of
contacting a sample suspected or known to contain proBNP with an antibody
to native proBNP according to any of claims 1 to 4 under conditions allowing
for the formation of an antibody to native proBNP-native proBNP complex

and detecting the complex formed.

6.  The method according to claim 5, wherein said detection is performed by a

competitive immunoassay.

7.  The method according to claim 5, wherein said detection is performed by a
sandwich immunoassay, wherein a second antibody to proBNP is also used
and wherein said second antibody to proBNP and the antibody to native
proBNP both bind to native proBNP thus forming a second anti-proBNP
antibody-native proBNP-anti-native proBNP antibody complex.

8. A method for diagnosing heart failure comprising specific detection of native
proBNP and correlating the level of native proBNP to heart failure.



1. An antibody specifically binding to native proBNP
wherein said anti body specifically binding to native
weEzoBMP25Ex an anti body which in terns of the RGEI/BEE04/005092
for proBNP as determined in patient sanples correl ates
with an r-value 5 of at |east35r=0.95 or above to MAB
1.21.3. 2. The antibody according to claim11, wherein
said anti body is a nonoclonal antibody. 3. The
aft i badyt fac owasirementofeativepr@ BN epmprisisg anl amidastylagecatling
ant i bedynJ ¥ 10 4S8 dnd@Yu M rE3eRts ¢6 detdctiBf oMiive proBNP.
1.21.3. 10 4. The antibody according to claim1,
wherein said anti body is an isolated polyclona
andi bqdy hybriddnaedineé MAB 1s16cdsfdeposietl aGth the DsMMDat i ve
proBNP, conprising the steps of contacting a sanple
suspected or known to contain proBNP with an anti body
to native proBNP according to any of clains 1 to 4
under conditions allowi ng 15 for the formati on of an
anti body to native proBNP-native proBNP conmplex and
detecting the conplex forned. 6. The nethod according
to claim5, wherein said detection is perforned by a
conpetitive i Mmunoassay. 7. The nethod according to
claim5, wherein said detection is perforned by a 20
sandwi ch i munoassay, wherein a second anti body to
proBNP is al so used and wherein said second anti body
to proBNP and the antibody to native proBNP both bind
to native proBNP thus form ng a second anti-proBNP
anti body-native proBNP-anti-native proBNP anti body
conpl ex. 8. A nethod for diagnosing heart failure
conprising specific detection of native 25 proBNP and
correlating the | evel of native proBNP to heart
failure. WO 2004/ 099253 PCT/ EP2004/ 005092 -35 9. A
kit for measurenent of native proBNP, conprising an
anti body according to any of clains 1 to 4 and
auxiliary reagents for detection of native proBNP
10. The hybridoma cell line MAB 1.21.3 as deposited
with the DSMZ.



