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15 renal function and electrolyte metabolism (oedema) and to a reduced performance

of the muscular system of the skeleton.

According to the New York Heart Association (NYHA) heart failure is divided into
the following NYHA classes using physical tests after effort: I means completely free
from pain after normal physical effort, II means low limitation of the physical
20 toughness, IIl means strong limitation of the physical toughness, IV means that
with each physical activity the insufficiency symptoms increase which most of the

time also exist at rest.

For an effective medicament treatment of heart failure by means of glycosides,
vasodilators, ACE inhibitors and/or 8-blockers it is first of all necessary to exactly

25 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,
30 endotheline and BNP (brain natriuretic peptide). ANP and proANP theoretically
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N-term nal proBNP (1-76) is con5| dered a marker of heart failure.
The precursor molecule of BNP, i.e. proBNP consists of 108 amino acids. proBNP
is cleaved into the aforementioned 32 C-terminal amino acids (77-108) called BNP
and the N-terminal amino acids 1-76 called N-terminal proBNP (or NT-proBNP).
BNP, N-terminal proBNP (1-76) as well as further breakdown products (Hunt, P.].,
20 et al,, Biochem. Biophys. Res. Com. 214 (1995) 1175-1183) circulate in blood.
Whether the complete precursor molecule (proBNP 1-108) also occurs in the
plasma is not completely resolved. It is however described (Hunt, P.J., et al,
, Peptides, Vol. 18, No. 10 (1997), 1475-1481) that a low release of proBNP (1-108)
in plasma is detectable but that due to the very quick partial breakdown at the N-
25 terminal end some amino acids are absent.

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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Ng, L., et al., WO 00/35951 describe a further method for diagnosing N-terminal
proBNP. This method is based on use of antibodies raised against a synthetic
20 peptide corresponding to amino acids 65 to 76 of human proBNP.

Hughes, D., et al,, Clin. Sci. 96 (1999) 373-380, 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, J.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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natriuretic pept determ nation on t I agnosi s and managenent of
heart failure. Yes@nalproBd®.that currently avail abl e commercial assays are
not sstandardi zed, i.e. they have not been calibrated agai nst comon
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used and nust not be extrapolated to other assays for N term nal proBNP.
Mair, J., et al., Clin. Chem. Lab. Med. 39 (2001) 571-588, have summarised the
impact of cardiac natriuretic peptide determination on the diagnosis and

15 management of heart failure. They stress that currently available commercial assays
are not standardized, i.e. they have not been calibrated against common standards.
In some assays even an extraction of plasma is needed. Consequently, the results
obtained with assays from different manufacturers may differ markedly. Therefore,
reference intervals and decision limits derived from clinical studies are only valid

20 for the particular assay used and must not be extrapolated to other assays for N-
terminal proBNP.

Along the same lines Goetze, J.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.
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The invention also relates to a method for specific detection of native proBNP,

comprising the steps of contacting a sample suspected or known to contain proBNP

15 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.

Further the invention discloses a method for diagnosing heart failure comprising
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
l 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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proBNP nust not rﬁggmy_slalpy[ MAIhd.24.3uisi fresent. According to the findings demonstrated
further below this epitope is only present on a sub-population of all proBNP-

molecules (i.e. a sub-population of “total” proBNP). We found and could establish
that this sub-population of total proBNP termed “native proBNP” is detectable by
20 specific binding partners, preferably by polyclonal and/or monoclonal antibodies.

The sub-population termed native proBNP must not necessarily be a uniform
polypeptide fragment. The length of the native proBNP polypeptide(s) may vary.
Most of the molecules recognized in a sandwich immunoassay for native proBNP
L 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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the present invention relates to an anti body specifically 30 binding to
native proBNP, Bised ehnhsfindingsndistoslye spddpbsitaifitlye jresedt ivtyehtdormthe iskiled pr oBNP

i's an antibody yh e Lned in
pati ent sanpl es coﬁr}‘é‘m’t&e ﬁd\szﬁfem 1H§ss¥§1 g%e{hgﬁ{rp{n?%@: ﬁg%eq%ﬁfgr&p ove to
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ﬂl scl osure gnd eRRpN b aﬁfadnm%,p&ﬁamww nmamgugnnatthe ;&KBNFﬁ@bhlexaﬁst Igﬁ’&ﬂ Wil |
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ex arrpl e of an ahmdblsdgergmmqﬂl‘@awh#S%Y%G?m@W be arsaspeddonitotpngt MAB 5
18. 4. 34 i s considaiivdortorl fespocaialy.e of an antibody to tot aI pr oBNP.
Any binding agent to proBNP what soever can now be assessed for its binding
specificity to native or total proBNP, respectively. An antibody

"specifical |y bAndntbpdyt“speaificallydindingiNp nativemmoBNP iissancantibhdc whichint erms  of

the val ues for Bf @1§N‘a°1u@§ fdi’?r@Bm) R§ Aefefinined hr??&tle%@% es Ed}féia‘i‘és%ﬁ? afiet h an r-
10 val ue of at gaﬁast above to

I ndi n ecificity to
native proBN\P | ‘é"sggég Stlh 921 %t howe ' YAl BgéB%ﬁ‘gqcftgstod’Pt‘KﬁAB
1.21.3 using rploBiNEnis askesstdclal rekéiop|te she Bindirgaptopéfieaofl MAB ricedt3 @dnger um
sanpl es with andllanRiRRAFabHIe! ACleadtdsahnt nlod éé&r@gacopgwtﬂa@.@proBNP

are used. Binding. to pro AerLT A Rs system
The val ues neasBio8NPleel ed}gf@l ta &3 pg/mb &f ngveProBNB. arg piserk Sinding s ur ed
using MAB 1.21. BroBNP ishdetermirediwith del Blaaﬁ&somrﬁystexﬁ Phé valnasesledsyrell ianear

rooressi on a2l Yaduedh RN FANGESHOR asCheldfodl YR XIAR AP R her 201 ¥

is fitted usin e coe |C|en corr fon r and e sl ope
i s cal cul at ed. E@'éﬁﬁlC#ﬁFSéSSmeet is Pefermadchy linear regraspion anplysis. A linear regression

of the type y= ax + b preferably is fitted using MS-Excel and the coefficient of

correlation r and the slope is calculated. Even more preferred such antibody will
detect essentially the same native proBNP sub-population of total proBNP as

20 bound by MAB 1.21.3, wherein a binding to the essentially the same sub-
population results in a correlation of r=0.98 or higher according to the above
procedures.

MAB 18.4.34 may be considered a prototype antibody for measurement of total
proBNP. For any antibody specifically binding to native proBNP (using the same

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



detect essentially the sane native proBNP sub-popul ation of total proBNP as
20 bound by MAB 1.21.3, wherein a binding to the essentially the sane sub-
popul ation results in a correlation of r=0.98 or higher according to the
above procedures. MAB 18.4.34 may be considered a prototype antibody for
measur enent 80 308¥%P253pr oBNP.  For any anti body specificaﬁ%ﬁﬂ%?%ﬁpﬁﬁnto
native proBNP (using the sane 25 sanplesiﬂpd procedures as descri bed above)
the correlation to MAB 18.4.34, i.e. to total proBNP typically will be | ower
as conpared to the correlation to MAB 1.21.3. Preferably the correlation to
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native WO 200/ podetid dPOIL RRAFOXALBNBPHBNP- 8 proBNP will in the above nethod
conparison al so show a slope of less than 1.5. Mbst preferred the slope
will be between 0.7 and 1.5. The specific_binding preferably occurs with a
bi ndi ng af fi ni t s 6¥plaipedsaboye7 vemimportans and peserred chajpeieristigs alpAB 1nddr3ds
preferred has athefaétithitionlod varitble feattion bf batweenraboet 5% apd abeiit 8o 6f tofdOL/ nol

for native proBNP. expl ai ned Qve .a.very | rtant .an referred
characteristi csPB‘%Bﬁ"é CT‘.%QT.S lflg%l agd écéfsaﬁ?!fgpgorﬁné%g tsiérg?'gtbq%é' fraction of

bet ween about 5% and about 50% of total proBNP as conprised in a typical
clinical sanmpl e Al sroRftyetexRiple UfSn tib &RV hick \sfREAEMy Yoed s HABVE prB NP s

anti body whi ecifically binds to nati pr oBNP. i t he nacl onal
anti body as B{Io < Bpngslonal an iind f’i‘.’%’cﬁ%ﬁxhCIMMA'Z}geBB§P{%&%ﬁC?h t he
DSMZMAB 1. 21. 3 idepasitedheithy theddEZMAB) 1.20 is b sabpp enodotiasal batbpdypnd acdwen as

described in therfauedd]s@RscFiBed e EXARpI&RERRCTINe PPN pF SBINIIRL Giithed DY

t hese and by ot her, anti podi es ha.g gieen :bdentlfj eg, characteri,zed ang mapped
by use of shorPY &k YCOLE%r thadieshas beenideniifisdy haragisrired and; aRped B uences
of pr oBNP. use of short synthetic peptides corresponding to well-defined sequences of proBNP.

15 This method is known and referred to as PepScan analysis.

In brief, 69 synthetic peptides comprising 8 consecutive amino acids of proBNP

have been synthesized comprising an N-terminal cysteine, a spacer molecule and

biotin. Each of these peptides was shifted by one amino acid from, the N- to the C-

terminus. Peptide 1 thus comprises amino acids (aas) 1 to 8, peptide 2 aas from aas
20 2to 9, etc, and peptide 69 aas 69.to 76.

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



15 This method is known and referred to as PepScan analysis. In brief, 69
synt heti.c peptides conprising 8 consecutive am no acids of proBNP have been
synt hesi zed conprising an N-term nal cysteine, a spacer nol ecul e and
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5 76) and proB as conprise clini ca n serum
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det ecti on proceiinisserues s mesudey bbth these asspysand st andar di zed. Enpl oyi ng such
assay synthetic proBNP (1- 76) either in a synthetic matrix or suppl emented
to a native sa Ilke human serum is measured to the sane levels in
both these assi&s assay, repiplayinggany antibrdyy @ antibodies; irespegiively} reactyee & tefrle f ound,
once proBNP as lﬁaB‘NPJ m&dnbﬁbcamaladnabed)sm £7.3.1,K8.4.32)1 6B.18.3%23) Fespe@ivApas ur ed
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17.3.1, 18. 4534proBNP1@n2@1ezqgmtrpysgeggspwépgcd on an antibody reactive with native
proBNP, e.g. MAB 1.21.3, only detects a fraction of this total proBNP.

‘It can be demonstrated by the present invention that the native proBNP sub-
population of total proBNP clinically shows a very good correlation to the
biologically active BNP. Of course, in the measurement of BNP all the precautions

20 for obtaining correct BNP values with respect to sampling and handling have been
observed. For measurement of native proBNP routine sample processing without
specific precautions proved satisfactory.

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.



appears to detect all the proBNP nol ecul es present in a serumsanple, i.e.
total 15 proBNP. On the contrary an assay based on an anti body reactive with
native proBNP, e.g. MAB 1.21.3, only detects a fraction of this total

proBNP. |t oF:1a] Eﬁ ?ﬁg})nstrat ed by the present invention fhakpdobEocsRbi Ve

pr oBNP sub- popu I'on of total proBNP clinically shows a very goo
correlation to the biologically active.ByP. O course, in the nmeasurenent
of BNP all the precautions 20 for obtaining correct BNP val ues with respect
to sanpling and handling have been observed. For neasurenent of native
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nonocl ona [ ecj fica 0 nati e,skille
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corrpar ed to MABiato?®. @stmyarshﬁw datistica) has$egsngking faerctemrlbptétabeven Bven me@ret i vity
W11 hot febar PremrbRiRoSa oo Miaaas Labalg e oachabd fropre prostE
sub- popul at i on S8 POH"H‘E%“ ‘ffOtB'BL\P"Bi\Ipooé tE’é‘f‘g:g’y 1(:”0?”?‘%‘% %ﬁ*ﬂﬁn

r-val ue of at Itieasinersab-pdpulation edsdltseintadcdrietation tof v=e0 28 oBhighauteqrdimgitat i on
conprised ifethe & g{,ﬁérop R\NP 10 popul ation and as bound by MAB 1.21.3. Such
correlation s deter u5| ng the Biacore(r) systemand the statistical

assessnment as descri bed above. Even nore preferred such nonocl onal anti body
wi || detect essgnt preferiedt dhgbodlatient the ipreset’ MBBition also relates to a method of

producing a monoclonal antibody, the method comprising the steps of immunizing
an appropriate non-human animal with proBNP, preferably a mouse, a rat or a
sheep, obtaining B-cells producing antibodies thereto, fusing these B-cells to
20 appropriate fusion partners and testing the antibodies produced by the hybridomas
thus obtained for reactivity to native proBNP. Preferably only such monoclonal
antibodies are selected and used in an immunoassay which in appropriate patient
samples correlate to MAB 1.21.3 with an r-value of at least 0.95. Such correlation is
{ assessed as described above. Preferably the immunization is performed with
25 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

30 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.



sub- popul ati on of total proBNP as bound by MAB 1.21.3, wherein the
essentially the sanme sub-population results in a correlation of r--0.98 or
hi gher according to 15 the above procedures. In a preferred embodi nent the

present inv 0 relates to a nmethod of producing
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non- human animal with proBNP, preferably @ nouse, a rat or a sheep,
obtaining B-cells producing antibodies thereto, fusing these B-cells to 20
appropriate fusion partners and testing the anti bodi es produced by the

hybL i domasI t h:JAEs m@klaltl)éagﬂniaﬁﬁmll ey bdiate therd @de Vﬁidukl@a)%rte BMNRucPs PAB mmh%/m on Ihy
such nonocl ona nt i bodi es I mrunoassa ich in
appropriate patli"g%tE g%l‘ﬁ’ﬁlprgﬁlctzlgrr6§+'1 yﬁo eBéJ gllds\s:.’br\’%an)husgr? 8% ﬁnére of at
| east 0.95. Suctynthetic epeptilesn a5 san qinypunaserbart desvarioye dsusbrssfal rww evfably the
| muni zati on i sinRghddpuriBeatioht N 25 synthetic proBNP or a proBNP produced in a
prokaryotic host or with a synthetic peptide or fragnments of proBNP both at
| east conprising the amino acids 41 to 44 of proBNP. Sheep nonoclonals to
native proBN® wPalyrleml aftiiadicsytoofatit@ ptoBNH will notdepaet fremr the espiritaofpthést er r ed

enbodi ment  accopdifi@ntf IBHg?aPBﬁﬁ%&uH-%%%&fubHrbf tBBlNgI-dthP Wtécte%lmﬁu S

available, it is o course al so gssi%sae &9 roduc uri f O%ﬁ&?ldentlfy
pol ycl onal ant i ¥95EHates With & r¥alie gEay ? Héalécﬁéé? "ﬁé’?é’é?]? native
proBNP. |t has, peputntion eetprisaliind thehttal proBiNY qopnlatiormahd e dpuadPAP) MAB nat i ve

'5 EOBR'/KBC?%?O%V o LRE P EioR L ek Biln Gl BE Bt ﬁ’@%s"p*h‘* e e ot san
wi |1 appr ecilft eanalysis casadescybgd; gbavendiyen tmpors, ptsered asupla agtiherdy t o
e R
yn S mn n e )
c Wi

i mmunopuri ficat onal” ant1bodi es to not depart
from the spiri tsubfpaplagion mv%muwrabnpwéraoﬁ&m l}lglwseﬂ?f@%m thejabpveof t ot al
proBNP is detecpeedurddi ch correlates with an r-value of at |east r=0.95 or
above to the native proBNP sub- popul ation conprised in the total proBNP

popul ati on and as bound by MAB
15 One way to obtain such PAB to native proBNP is to immunize with recombinant or

synthetically produced proBNP, to purify the native proBNP-specific antibodies
therefrom by affinity purification and to assess the polyclonal antibody thus
obtained via patient samples as described above.

In a preferred embodiment the present invention therefore relates to a method of
20 producing polyclonal antibodies, the method comprising the steps of immunizing

an appropriate non-human animal with proBNP, obtaining polyclonal antibodies

thereto and testing the antibodies thus obtained for reactivity to native proBNP.

Preferably only such polyclonal antibodies are selected and used in an

immunoassay which in appropriate patient samples correlate to MAB 1.21.3 with
25 anr-value of atleast 0.95. Such correlation is assessed as described above.

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
30 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



1.21.3. Such correlation is determ ned using the Biacore(r) systemand the
statistical 10 anal ysis as descri bed above. Even nore preferred such
pol ycl onal antibody preparation will detect essentially the sanme native

pr oBNP sub- I of total proBNP as bound by MAB 1 i n such
bi ndi ng of fﬁ@%@é"é Pall y the sane sub-popul ation resurg'%m?zr?o co?rel ation

of r=0.98 or higher according to the aboyg . procedures. 15 One way to obtain
such PAB to native proBNP is to imunize with reconbinant or synthetically
produced proBNP, to purify the native proBNP-specific antibodies therefrom
by affinity pur il eatdantodvdBtlc13sades-0t9er pbdveand taMA18.obtyith keG4
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pol ycl onal anti p. rations specifi.call gt at I ve pr NP WO
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obt ai ni ng pol yc ant|b0|eston Is perfornmed with
synthetic proBNP or a proBNP produced |n a prokaryotic host or
It could, however, now be established that an assay only detecting native proBNP as

15 compared to an assay detecting total proBNP better differentiates between patients
in NYHA class 0 or I and patients in the NYHA classes II, III, or IV, respectively.
This also leads to an improved clinical discrimination of heart failure patients.

In a preferred embodiment the present invention therefore relates to a method for
specific detection of native proBNP, comprising the steps of contacting a sample

20 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 11, III, or IV.

25 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.
30 Other binding agents with appropriate specificity for native proBNP can be used to



5 wth a synthetic peptide or fragnents of proBNP both at |east conprising
the amno acids 41 to 44 of proBNP. In the course of our experinents a

| arge variety of immunol ogi cal reagents has been produced, analyzed,
conbined in o ndw ch assays formats and used in tion of
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accuracy for ciubgHutsifer aibadiay or ansibedy fragments. @nly the mperific binding tp mative ¢
coul d, however, ,@gwpbﬁaggbg}molm}@(iquaﬁusm&gﬁ@a onl y detecting native
proBNP as 15 corrpar ed to an assay detecting total proBNP better
differentiates between patients in NYHA class O or | and patients in the

N, of as5es || as bl arion JiBRBA IACRL b nubichs el S50 BRBIIDY oved

clinical discri m nat1 on re patie err enbodi nent
the present i nve&nRIPHRS emantibody eperifirally binding therﬁ@b Wbtfhiaglare depraibpd incdetadk ect i on
of Eatl ve preBNg, rdéeant itaitlebks hef..Segp Tijeden C POt Bedctity aﬁdsﬂha‘(’ﬁﬂyeof 2fzymuspect ed
or known to confain oroB nt eci native
pr oBNP under cor'ﬁl gﬁsgys va?ab@ %vfe ’t%m?tfq%arﬁgto?o[?]la% (ciil% egn’i (ylt"’?@ native
proBNP - nati velnpmemssavmﬁpdewc mas,éeate@u ng the conpl ex forned Preferably
said nmethod for specific detection of native proBNP is used to
differentiate rom NYHA stages LI, 111 r LV. .25 The
“ant fbody to nal De R GEREe PRATT A RsRE CErAg B 2e Fagent eamPp e Fipe

termed "anti bodgetectinmiof tasalproBNP oc oatiteepro BNE have beem ahalyzaddrydhe Bragdra®es t o
nmono- or pO'meJ}&'emaJHxﬁebﬂéﬁﬂ@&wﬁ%ﬁ%rsh&mﬁhth@E‘:EB%EBZs%@ctféh other anti bodies
obtfai nabl e by genetic engineering, as well as all" antibody fragnments known
to the expert such as F(ab')2, Fab' or Fab fragnments. 30 Ot her binding
agents wit h appinoplinicd erospmrc idiagoostigs frequently i methpdo Bhiied cam abbetersgahedas WO
2004/ 099253 PCT; ody
fragnents. Onl y{ngﬁéggg%c Iﬁ?ﬂ%&re u&@n&%uﬁg% @mfy?&mﬁﬂi &p&?lnr%g%gf 3& &tetng MAB
1.21.3 nust be BXetioay th ‘fAsmfth%‘!l g‘eﬁf‘lﬁl‘t p a'??“af)pP@@lN;aDt d§ 1 h@PH’eéPt‘ﬁ
numer ous ways tionmMeddasday.nati ve pr oBNP

15 Even more preferred are immunoassays according to the sandwich assay principle,
in which an antibody - antigen - antlbody complex, also called a sandwich is
formed.

In a preferred embodiment according to the present invention the method for

specific detection of native proBNP is a sandwich immunoassay, wherein a first
( 20 antibody to native proBNP and a second antibody to total proBNP are used and
wherein said second antibody to proBNP and the first antibody to native proBNP
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:



enpl oyi ng an anti body specifically binding thereto, which all are described
in detail 5 in relevant textbooks (cf., e.g. Tijssen, P., Practice and

t heory of enzyme i munoassays 11 (1990) El sevier, Amsterdam or Di amandi s,

et al., eds. 199%% | mmunoassay, Academ c Press, Boston%. I n the context of
the present YRVAMPBA’ nany reagents and reagent conbi nat FEFEPIBY005H2t ect i on
of total proBNP or native proBNP have bqqq_analyzed by the Biacore(r) 10
system sone results of which are shown in the Exanples section. In clinical
routine diagnostics frequently nethods based on a heterogeneous inmunoassay

format are used. |®)a prengof doe samplelwithrthe e¢ grative, graBiVH-specifie apebpdy
invention the nmethod fefmrdgd @E&&ws&ifau@q&ﬂ bifiding ABNPsolid phasObPRbing MR
pre

i mmunoassay. 15 Even nore : \%ég%tg%ghmase%%%mr&igﬁﬁagﬁéﬁe

sandwi ch assay pri nci pSdnPple it
conpl ex, also called absaiittiaGblid phasé,or med. In a preferred enbodi ment
according to the present invention the nethod for specific detection of
native proBNP is a sandw ch i mmunoassay, wherein a first 20 antibody to
native proBNP and &)seouxidg arftthisoshution with dhe secoiRntibadyutoe thtd nproBNEr ei n
sai d second anti body tgq. P Lt he flhsS] i iV oBNP both
bind to native proBNP g!tn%d%?@ e?lg% lt(? pi %&%ﬁ&qﬁ%ﬁ?ﬁﬂﬁgﬁg e%ﬁ%#el‘%ﬁ i
anti-native proBNP anprésgdyn-bothnatise pse d tota} el andheqrrpneoBiaPelant i body

conpl ex. As the skill ednaértdofidifiod hat ARRE HRIVBHR nafveSFOBND SEcond 3ANbIAT
detection of native 25 proBNP car& al so be set up using the antibody to

total proBNP as a firsCOPBEpIdPEed antibody and the anti-native proBNP
anti body as a (tracer, detection or |abelled) second antibody. Preferably,

such a sandyych nethod,for determ nation of cthe,paf iy pWQBNP conprises the
foll ow ng s\tli’gps: 20 M%&‘Eﬁ'ﬁéﬁgﬁ‘&}%}‘&ﬁg‘ﬁg% -oilg afs m xi ng of the
sanple with the first native proBNP-specific antibody carrying a group

sui tabl e for bindi t Qerdr 'tho?‘dﬁfaélftﬁpl%eﬁf%rﬁhﬁgighhﬁphé@”p' e wth the first

native proBNP-specific antibody which is alrea

e)  detection of the label in one or both phases.

In a quantitative determination the same measurement is carried out with a defined
amount of native proBNP as a standard and after the determination of the sample a
15 step f) is performed, i.e. the measuring values of the standard or standard curve are
compared to those obtained with the sample, and the corresponding concentration

of native proBNP is extrapolated.

The first antibody specific for native proBNP can be bound directly to the solid
L phase or indirectly via a specific binding pair system. The direct binding of this
20 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

25 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.



bound to a solid phase, 5 b) mxing of this solution with the second
anti body. to total proBNP binding to an epitope outside the native proBNP
epi tope, which is present on both native proBNP and total proBNP and

carrying a | ahel er conditions that a first antibody- i
proBNP—secon‘H é‘{‘“"?f&g@ conplex is fornmed, 10 c) bindi ng %‘?’El{zﬁ(@mmne
conplex forned to a solid phase d) separgtlon of the solid phase fromthe

l'iquid phase e) detection of the |label in“one or both phases. In a

gquantitative determ nation the sanme neasurenent is carried out with a
defined anpuntThsfseenndi Rastngr ofkip spesifis bindinpgipaitisysism ifcoated tha selid Bhas¢-nat i on

of the sanpl e astre éviillrﬁlar fahdlrﬁakeﬁie@rﬁ?&&ably The bhﬂhr@aﬁﬁhk rtHé%' éfG&eOf the
st andard or standaé (l:]grve are conpared t fhose obt ai npl e,
1

and the correspBAAFNGNCEECRAN ML 2BANK e @THET BRjsripls capy V\%’er Bff r&le d The
first antibody ﬁ@ﬁﬁh@k@stﬁﬁar&lﬁfom@r@mﬁaNPtoahae@erthmd ddvdl@nhs wellas ahhe solid

phase or indpre specific binding pair system The direct binding
of this 20 nﬁ%ﬁ%ﬁg} bd“&ﬂ%g bee phase foll ows nethods known to the expert,

for exanple in an adsorptive way: |f the binding is indirect via a specific

bi ndi ng pair sygl ?%ﬁd"ghisb st tu&@édrl}ﬁg%u'te? Iﬁat&oﬂxla&!&%?? %Zﬁ'ls-l@to'r ik an

anti body agai nst nativ a first art ner eci fi.c binding

pair system A@ﬁééﬁ??@“lﬂwﬁmh@%‘fqﬂeé%@ébﬁ ﬁ‘?ﬁ‘%i‘ﬁ'spar‘t“ﬁbo ﬁh?m@ﬁg RAINEh can
react specifi CaﬂairYsyWeﬁ'th@t@(éﬂ sQitdbRS andTﬁﬁrﬁcﬂHrECbreﬁnﬁ&BrebﬁhrﬁélﬁaﬁQ s&'ﬁtaﬁ&s an

i mmunol ogi cal di n? or dgn alternatiyve \s}_ﬁg ﬂﬁl c .bi ndi ng rred
conbi nat i ons arsé‘c YT B?fa‘ i RgTetic particles, FRoleehlas, sieys matstigs; gpd glass

res pECZI i vel yo h:anheﬂ;s aapbra:ﬁtt}ltrhaﬂﬁlefé caE(hlsf)r‘t&gmedlfas @imaﬂ;dmlsé bbﬁdgneﬁnd

ant i bodi es agal this Fer ofragment t ectin.

Pr ef er abl Y, 5 ﬁ%attl on! fthﬁlscggonﬁ Bﬁ%erg "g f? § &Ph s&‘ﬁ?ﬁn as
streptavidin | slesmbdd abow is pextictlady prefraited gAfoexi qonqyettoamf tHOIBORALI0EIeR 53
B O Q8o 1d HifuERP 04 Ay Aa%{af diSeD REGIhI 5 AL DElldghaRe *

systemls coated to a s hase tre or avi |n ar e
preferably. Thehesenmicrepagiclesifas brasenaeate fromhéhe Hgeidi phase Homexamplodyr system

to an insol ybl &iGadn, enthiRiglidibr GRAMDEsPBF 1IN FRafhetic particles via a magnet.
Detection of label bound to the solid phase (or of the label remaining in the liquid

phase or of both) is then performed according to standard procedures.

The second antibody binding to total proBNP, binds to an epitope outside the
native proBNP epitope, which is present on both native proBNP and total proBNP
20 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.

25 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
30 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



according to standard procedures known to the expert. Here a coval ent as
well as an 5 adsorptive binding is suitable. As a solid phase test tubes or
mcroliter plates made of polystyrene or simlar plastics are suitable

whi ch are coghethhdky t he second partner of the specificpg}/@giog?oos@gi r
system Further suitable and particularly preferred are particul ate
substances such as latex particles, magngt.ic particles, nolecular sieve
materials, and glass 10 corpuscles. Paper or nitrocellul ose can al so be used
as carriers. Use of magnetic beads coated with the second partner of the
speci fi ¢ bi ndi ngSpaion GAASt08nTheantthodies predicediimtbese hypadomasepresent pleelf er r ed.
After conpl eti ogoRfkorth&shrdid RO RS CETLBNP SR GledAlbnd M2 PbMPidtire Asay foFmat

i mmunol ogi cal conplex forped to the solid e, .these mcropariicles can
be separat ed fr‘?frﬁ“t??é‘"?‘?ﬂlﬂ“d‘"%zfég‘ POFT 8% Anfplé Tegtng, Wit mtaitnraﬁfﬂf’ in a
centrifugati on sandwich aksy totat proBNPtdas beregyileteasugedr t i cl es via a nagnet.
Detection of |abel bound to the solid phase (or of the label remaining in
the liquid ghase or_of bath isﬁlﬁ 1en performed according to_standard
procedures. Theltegrefaredhrbrisigay sl SG&OF‘B“SBFQF"HFBW’&@, NsPodNER epi t ope
outside the nal2nNE=pMARMNNBpIdBNI>; 1203ehMAB pRESEIMABRNToproBNRL-1&1,pr 0BNP
and total proB S| | Ndi A | opdi t e two
epi topes on thgaﬁgt% %\}3 #&%ﬂgﬁ?e%ufméﬁ%ﬁ%&%%#@ b‘geg%uds)egg{)l‘tt% ‘er wi se
no sandw ch conidek theo Budapestof reatyTore thmwgrmtgmagmommm@fpﬁhe@@msm efventi on
have al so i dentifcrqfigiinisOBe sheopurpbseBdPpatéfti ibcedufe, WithyDaithe Bhmailéngf or t he

as beon genl) ACBIR g e AU BRSO T opae

recogni zed on reconbi nant proBNP are equally appropriate to neasure proBNP
in a patient spagllifie Three epitopes ePRpoitic Ny. consi st|ipife fD&akind acids 13
SN > Y : Date o 1

- 16, 27 - 31,[anu—64-67 reSpective a5 . ecogrm zed [y vix 3.1,
18. 4. 34, and 1 <§I§:’P§°§ I&H’S\lpl y h%%éggrﬁgltn he pr &%&ﬁ@o% thd vast

majority of (N MaKiNTapjoBPPOBSIR.31D| e¢ DISREACC 2892 ar e epi|t0gpe2008 t ot|al

pr oBNP. These wﬁg%\éﬁgﬁﬁngfa%ﬂg&z%§h the '\ 7%g 66\;3295 3

PCT/ EP2004/ 005852 +H~BSivE—o6A—8-+—0 arbedeq—pFoduced—by t hese

LILILA>Z QAUTTU T ' VUUT U Y4

hybri domas r epf MAKsNT-preBNP>1.21.3 DSM ACC 2650 27.04.2004

The antibodies obtainable from said cell lines are preferred embodiments of the

invention.

In the detection of native proBNP, preferably a monoclonal antibody to total

15 proBNP as described above is used in a sandwich assay in combination with an

antibody specifically binding to native proBNP. Such sandwich then results in an

( assay specifically detecting only the native proBNP sub-population of total proBNP.

Preferred antibodies to total proBNP in such sandwich for measurement of native

proBNP are antibodies essentially binding to amino acids 13 — 16, 27 - 31, and 64-

20 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
25 diagnosis are body fluids like whole blood, blood serum, blood plasma, urine or

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



tools for neasurenent of total proBNP. If used alone in a conpetitive assay
format or in conmbination with each other or a PAB reacting with tota
proBNP in a sandw ch assay total proBNP can be easily measured. 5 The
preferred hy ri ell lines according to the invention B<NT- BNP>
1.21.3(= MA 9?5'”3 > 1.21.3= MAB 1.21.3), MAB<NT- proBRﬁ%‘? 2004/00- bo?
MAB<NT- pr oBNP>18. 4. 34 and MAB<NT- pr oBNP>18, 29. 23 were deposited, under the
Budapest Treaty on the international recognition of the deposit of

m croorgani sns for the purposes of patent_ procedure, with Deutsche Sanm ung
10 von M kr oor gBesidssrihe WRZEWFkE?FQSGFéiﬁ“M-PR%I\M}h tesk repgenys ircalliquidi ne

Deposition No. f, B 4 2 ,
07p05 5008 KQ?&E@ aRfstabBRA Uy testMOKHAT sHt8 NB’Pthl et%ctiorﬂgf'\ﬂxﬁg&s Riptens

roBNP>18.4. 34 DSM A 5.,2003
MAK<NT- pr oBNP>1B¢ eszsfm A'Eé"ésﬂéstcoﬁa ‘? E?O %}N{%l‘!ﬂ? 1% RRESSI SIS 3 DSV ACC
2650 27. 04. 2004fof hisstaiet ideedbas uphpal-oalads 99,rdmbidd 4ll €6 torhpdirfits ncon ef erred
enbodi nment s f t.h i nvention % @ﬁ%sgékgn of native proBNP, preferably
a nonocl onal an??ﬁ%ﬁ?n? eygyﬁﬂwsygp 36 €descri bed above is used in a
sandwi ch assay in conmbination with an antibody specifically binding to

native proBNP. guULh R AR UWhGSimBRhE Eﬁk@n& ﬁlvkﬂho%QelatQ?ﬁ)aaym?tHS& FJr'd%%h&sY

detecting only the native proBNP su g&# ation of tota .. Preferred
antibodies to tbqaaq fajburs pRMPFiFing deteciometnaive ParBIfeaad, F@ﬁémngoﬁle Aevel ofe

proBNP are anti Rgfie proBNISRThé ekéﬁc@bﬂwaﬂgalhl@e %m&fb%kﬂkd dftisdmowill appreciite - 31

and 64 20 67, S ectlvel ep es for ex e are recognj ze

VABs 17.3.1,  18edevalof natits mreBh 8159 3 peeditp GeET %fﬂcspéfl&rsa

anti body bi ndi nReattfaifure.no aC|ds 27 to 31, like MAB 18.4.34 is used in such
sandwi ch assay for native proBNP. Al biological |iquids known to the

expert can be used as a sanple in a nethod for specific detection of native
proBNP i n vi t rolt iThlso jpreféreadr toduss anmessrement ofinativerpsoBSP di abn fdlow-up ef body

fluids like V\hobgrmsm he%@a‘ﬂ%%ﬁ%e%&ﬁ@nﬂ{; gﬁ]rg%w&{tl ne or saliva. The

use of serum or asma, respectively, is partTcu y preferred. WD
2004/ 099253 PCT/ EP2004/ 005092 -17

A further preferred embodiment relates to a kit for measurement of native proBNP,
comprising an antibody specifically binding to native proBNP and auxiliary
15 reagents for detection of native proBNP.

The following examples, references, sequence listing and figures are provided to aid
the understanding of the present invention, the true scope of which is set 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.

{ 20 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).

25 Extinction is given in mE-units. Strong reactivity has been found to peptides
numbers 39 to 42.



Besi des the so-called wet tests as descri bed above, with test reagents in a
liquid phase, all standard dry test formats suitable for the detection of
antigens, haptens, peptides, proteins, antibodies etc. can be used too.
These dry teg t strips, as for instance describ 186
799, conbine éslp&f §52?§corrponents on one 5 single carri e?gwhg 05?00%9

sanple to be analyzed. In a preferred enbgdi ment the present |nvent| on
relates to a nethod for diagnosing heart failure conprising detection of
native proBNP and correlating the level of native proBNP to the presence of
heart failure. Piguiel?e skil [Rerualent satingsmubdd intipBisdosd halyste | evel of native
proBNP can al so be used to assert the absence or the severity of 10 heart
failure. It is also preferred to use a neasurenent of native proBNP in the
foll owup of phh¢ epecificify fon nativer proBRP| qfrthe Hgripus nﬂtlb@ilmmrgm"ﬂdia@ﬂ)een
treatment. A fusdhed Ringfied mede STBYeitioR OF the BiabR® 3060 shakiztr 4s@iven PRy ement

of native proBl conprising an anti body specifically binding to native
proBNP and auxi lﬁg’iﬁy 15 reagents for detection of native proBNP. The

foll owi ng exanpl es, references, sequence |listing and figures are provided to
aid the under Sﬁﬁﬁ%ﬂ%ﬂf thﬁeﬁﬁﬁﬁsmABﬂVﬁrﬁﬂo%mﬁshﬁoﬁJ 4Rd p6IgABnA NI Ch s
set forth in the appended E%B?‘h#m i s understood that nodifications can
be made in the proceduresP ‘B?”cbﬁ t hout departing fromthe spirit of
the invention. 20 Description of the Figures Figure 1: Epitope

pdentiflcation 3Ll J}?fv&h% PREntEAGH bIbLENPIPLbA 19%%&&211%&0@ (3as been

anal yzed by use o ent b| ot| éls errved from
t he sequence of "FS?TBBNF‘ byrusing) MAB %VP U‘[)VOBH@ aam%bra@m avebeeroveri ng
the conpl ete semmeanafsanmmai\lﬁsz(ylwﬁﬁ@):he Bi&cobx3000 ahdlyrer. Valugs mmeasuied with uni t s.

o Sobas 0 MALES, PEE B0 4R ﬁl‘%’p ﬁﬁgﬁﬁ’ég‘gﬁ“‘?&mﬁaﬁ‘ fdettthibed e |
Bi acor e anal yseantibegy ysedcinfthe method sionparisopearpg giyemin 8ie Y-ads. \arrelationaaf i bodi es

to proBNP has bpmB 1.Zz153036a8 183i3agMiABasmde, RAB 3pes, PABAA-31fand PR BB 124601 €( 1)

3000 anal yzer a re%{v\e/r?lr}l l!"lguresrg i 5, 6, and 7, respectively.

Example1
15 Method of production of recombinant N-terminal proBNP (1-76)

1. _ Cloning of the recombinant N-terminal proBNP

The nucleotide sequence of the N-terminal proBNP (amino acid sequence 1-76)

was produced my means of genetic synthesis. To obtain an optimum expression of

the gene in E.coli the DNA sequence was suited to the codons most frequently used

L 20 in E.coli. The sequences of the oligonucleotides used for the production of the gene
are the following:

Pro5‘ (SEQID NO: 1):
5‘CCGGATCCCACCCGCTG3*
Prolhum (SEQ ID NO: 2):

25 5‘CGGGATCCCACCCGCTGGGTTCCCCGGGTTCCGCTTCCGACCTGGAAAC
CTCCGGTCTGCAGGAACAGCGTAACCACCT3"



Figure. 5 Figures 3 to 7: Correlation of MAB 1.21.3 to various nono- and
polyclonal anti- proBNP anti bodies 20 hunan sera with a concentration of
proBNP of about 10 ng/mm and above (as determ ned by using MAB 1.21.3 and
synt hetic prQBNP as calibrator) have been analyzed in i ch assay
usi ng the Bi g@oﬁ”&‘"@&’%@ anal yzer. Val ues neasured with 10P§ﬁ’%%20g%&§92are
given on the x-axis. The corresponding vajgies determned with the antibody
used in the nethod conparison are given in the y-axis. Correlations of MAB
1.21.3 to MAB 18.4.34, MAB 18.29.23, PAB 30-38, PAB 44-51 and PAB 41-46 are
given in Figureprgdhuth (SEQIB.N@g: 7, respectively. Exanple 1 15 Method of
production of reconmbinant N-term nal proBNP (1-76) 1. Coning of the
reconbi nant N-term nal proBNP The nucl eoti de sequence of the N-term nal
proBNP (ani no abiGEGEIEIAGECGAGERLTGIAEC AN S G THCGRAGAGET THERETIGEA
synthesis. To obAGEEAMCEETOPICECKQCsEsSi on of the gene in E coli the DNA
sequence was suited to the codons nost frequently used 20 in Ecoli. The
sequences of the oligonucl eotides used for the production of the gene are
the foll owing: Pra3bum(SEQIDINO@): 1): 5 CCGGATCCCACCCGCTG3™ Prol hum (SEQ I D
NO 2): 25 5 CGGGATCCCACCCGCTGGGT TCCCCGEGT TCCGECTTCCGACCTGGAAAC

CTCOGGT CTGCAGGAACAGCGTAA 3" 041099253 PCT/EP2004/.00 - 19-
Pr o2hum ( SEQ3 ﬁ@G’Q@@%@% &%M@Eﬁ ACCCTGCA

GGTGGT TACGCT GT TGGRART CAUGBEAAGTBECTAO3NO. 4): 5
5' CAGACCTCCCT GGAACCGCT GCAGGAAT CCOCGCGT COGACCGGTGTTT

GGAAATCCCGTGAAGI TGCTAC3!
Pro4hum (SEQ ID NO: 5):

/
{
{

5‘CCCAAGCTTAACGCGGAGCACGCAGGGTGTACAGAACCATTTTACGGTG
ACCACGGATACCTTCGGTAGCAACTTCACGGGATTTCC3'

10 Pro3‘ (SEQID NO: 6):
5‘CCCAAGCTTAACGCGGAGC3'

The production of the gene was carried out with these primers using PCR
(polymerase chain reaction). The amplified gene was cloned in a suitable vector like
for example the vector pUC19 and then sequenced. For the cloning of the gene in

15 the expression vector pQE8 the gene was cut out of the vector pUC19 via the
restriction cutting points Bam Hi and Hind III and then ligated in the vector pQES8
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

20 For the expression of the gene in E.coli an over-night culture of a recombinant E.coli
clone was transfected 1/60 in Luria-Broth (with 100ug/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

25 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



Prodhum (SEQ ID NO 5): 5' CCCAAGCTTAACGCGGAGCACGCAGGGTGTACAGAACCATTTTACGGTG
ACCACGGATACCTTCGGTAGCAACTTCACGGGATTTCC3' 10 Pro3' (SEQ ID NO 6):

5' CCCAAGCTTAACGCGGAGC3'  The production of the gene was carried out with

t hese prinmer ' (pol ynerase chain reaction). Th |1l gene was
cloned in a ggﬁtﬁ%qﬁ%g&?ctor |i ke for exanple the vectorggw@b‘g@g&fhen
sequenced. For the cloning of the gene imgl5 the expression vector pQE8 the
gene was cut out of the vector pUCl9 via the restriction cutting points Bam
H and Hnd IIl and then ligated in the vector pQE8 allow ng an expression
of proteins w tNalghbshatebalffedpHt8.0ji300 mdf) NaGH 20 mavidinidagsld thei histidirc-edggedVL 5
[pPREP4] . 2. EXRr ' xh gl rl.@aBﬁf_ ' i . £l e
expression of t et%ﬁg#nerhrﬁﬁ_%gg%&g{ﬁg%%@rﬁﬂht usk’ﬂartgb%@rhp}_rlégb@i?%t
E.coli clone mblscgé%g%ép@amiq- dbe th@&cholﬁrwﬁ githered anddialysed agaipst ci | i n
and 509/ M kansonMriopH 8.0.0D¢ Sépatite afipuditied Ghe dialylateivwds dppliéd to a Q-

(i sopropyl thi.ogal s de: fi tatlo e l: ction
the cultures Sme%gﬂﬁjo%t ogfm?'r]?thf%ség?ﬁ*eoéﬂ %ﬁ%?@ﬁlgﬁbygﬁéf és E(I:%?r{'l Jﬁ‘gﬁ wer e

t hen cent ri f ugeia MALPIWEOE cYhis preparationdst naeanahinary proBNR) wamifewndinsoptaint e
buffer, pH 8.0; pBNPIdARA proNIEI-68 e Thes obtaikeR repheSentiag lal degradmegisi on vi a
ul trasound the suspension was centrifuged and the supernatant “applied on a
Ni-NTA (nitril oPrtoﬁﬁfafcet ate) colum. After a washing step with 50 nM WD

2004/ 099253 PCT/ EP2004/ 005092 -20 Na phosphate buffer, pH 8.0; 300 mM Nad ;
20 nM i m dazol e@\ﬂ@sti din-tagged N-term nal proBNP was eluted with 50 nM

Na- phosphat e bufter, . p . 0; .NaCl ; 300 nM i m dazole. The eluted
fractions e tﬁféP@Mﬁﬂﬁ’g?ng&" ainst 50 mMM Tris pH 8.0. To separate
impurities the dialysate was applied to a Q5 sepharose colum. The nass of

the purified N kepuPEARNE YaScHiek Gabigs noV s 27 € 4a T8k Puas
preparation (= retonbi nﬁgt pr oBNP spg found tg contain proBNP 1-/6 and

: \P) ! .
proBNP 1-66, th&mthesized hyap qpumized solig Rhase,psptige ghisaBeatessh (Mgrrifislel ¢
(1962) Fed. Proc. Fed. Amer. Soc Exp. Biol. 21, 412) on an ABI 433 peptide

15 synthesizer. In brief, the peptide was assembled 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



Exanple 2 10 Synthesis of NTproBNP(1l-76)am de NTproBNP(1-76)am de
(sw sspr.ot: accession no. P16860; as 27 to as 134) was synthesized by an
optim zed solid phase pepti de synthesis protocol (Merrifield (1962) Fed.
Proc. Fed Exp. Biol. 21, 412) on an ABlI 433 pept/edRodcvses2
synt hesi zer% (B‘I’I e the pepti de was assenbled on a Ri nE ngnker nodi fi ed
pol ystyrene solid phase by repeatedly comjugati ng an ei ghtfold excess of
am no acids each protected by tenporary piperidine |abile Fnoc- and
permanent acid l|abile tBu-, BOC-, OBu-, Trt- or Pnt-groups dependi ng on
the side chai n asfwallctsippoBNH (1 -g@t praduces syiabetigallydiyagriptide syathesis,akspedtively,
met hi oni ne at mﬁlburpﬁvseaqsm &m&ams%emréww&tﬁﬂﬁnmma&md
ur

nor | euci ne. o stabjlize a i nst ot th de t he
C-term nus was %(fnoél’é‘fzédt SWCG |“Pf§1“’?lﬁe B Wﬁdﬁéj éﬁ*‘e{a t ‘R?‘P%'i“ %ﬁe%fﬂwm y the
ful |y protect edtapapindihe watihode titre ®ds detenmindicingbhé sedurplofithe tesamlrrtaheFrpar manent
protecting 9‘50"&% gl‘e”érﬁof p’%Jsﬁ@é Ceali¥n egﬁrﬁfc@h&ﬁ?x?%h&%e@ afd dbft:hH&f dﬁgleshtg cted?‘f‘d din a

m xture of sdita cat i'on sc vengers ap y Isolate arative
25 reverse phas@“ﬂl”lﬁ‘(‘f%??"ﬂ@ﬁtﬁ'@ﬁ ompaell ding.sEhe fgpion isgagriegyqut Qel ded

16.0, 17.1 andthi&vel-lpwninthbd of KaateeawMﬂlmﬁeNmtensalwtd >poptm h97sat e),
respectively. npfh §I dent | t hes Br g%ﬁﬁvm{%b%%gas el goﬁe%l BSS 5 tef oscopy

[8439.4]. Exa ct I on r.monocl ona antl bodi es
agai nst total o¢xam!q emqsrtbﬂammmreslbewulabéq opll 10116@19th dimigngdisiononal

anti bodi es agai nst N-term nal proBNP Balb/c mce 8-12 weeks old, are

bj d | N- | . P
2t gen. wi 0 CIFAREPidRRadh of SRS Silh Prbridole o st intapetig ety et
PCT/ EP2004/ 00501928alh/<2muas~1ué1 hadépserptfwdi ¢ v yvith OSdulsitamhefare tificn?d y by

pepti de synthes} ﬁeem&tteat uvdaéa)s,be oBﬁﬁmeQ%Pn ﬂh@ﬁgdcﬁﬁnﬂr}eg?i& bOROmidR. Flofe. After
6 weeks three f {L n|z ‘ﬂ&‘j@ aIormed at 4-week intervals. One
week after the "z‘é?‘? ‘h‘s f ¥f®en and the antibody titre was

determned in the serum of the test ani rrals. From5 the spleen of positively

reacting mce Byl yrpRociias: frGndiiRhNGHifode . SBND Beptides, synthetic

15 roBNP, and proBNP in human serum, respectivel

To identify the presence of antibodies against proBNP in the culture supernatant of
the hybridoma cells, supernatants were evaluated according to three screening assay

formats.
a)  Reactivity with synthetic N-terminal proBNP

20 Microtitre plates (Nunc, Maxisorb) are bound with 2.5 pg/ml synthetic NT-
L 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
25 with washing buffer (0.9 sodium chloride solution, 0.05% Tween 20). The antibody
sample incubation is carried out with 100 ul/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),
30 100 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



fusion wth a permanent nyeloma cell line. The fusion is carried out
according to the well-known nethod of Kohler and MIstein (Nature 256,
1975, p. 495-497). The primary cultures of the positive hybridomas are
cloned in a usual way for exanple by using the comrerciglly available cell
sorter or bywolzporﬂo?gz dilution". 10 For the production §¢T ‘?Oé’g(]% x 106
hybridonmae cells are intraperitoneally injgcted -in Balb/c mce which had
been treated 1-2 times with 0.5 m Pristan before. After 2- 3 weeks ascites
liquid can be obtained fromthe abdom nal region of the mce. From this,

the antibodi es gasl wey (fpleddmisle iwitht ABTS!s ¢l 30Nﬁ:ﬁ'nut2$ atSEJoRe Penfirdtas) tHeor
monoclonal ant | Badkes ARALNSY RLORNRGRERIHEE: nSYMIPE! bisaltudf OB, and

proBNP i n human™seru Yi%e e presence of anti bodi es
agai nst proBNP in the cul ture super nat ant of the hybri dona cells,

supernatants were al gtk AafalefikdtiBn ubing n@Rtie pERRIRL fod e ¥nalys@f mats. a)
Reactivity with syg?he??c termnal proB E’yﬂ 0 I\/?clftot It reﬁg)li)gt es;'( Nunc,

Maxi sorb) are bound with 2.5 g/m synthetic NT- proBNP as an antigen in a
| oadi ng buffer Fdaoepitopg dnafybierstrepavidiveloadrd2 iGotire lites afdi angnbeted odth GrbH)

100 1/ well, %Or?{?uh@%oﬁ bi i&e@a@%@tﬂm tH@‘Jiﬁxfﬁée' bf BH&BNP Kh%pome-l oadi ng

S carrled out hosphat e byfferegd.salin

14a) and 1% BycORBIEF gro REs “Ssﬁﬁb‘g’é (PIARPYYIng, 2 BiThgy P?“ﬂ%‘r#’%%ed 25
wi t h washi ng butht@rgh(tbe Squerde imrsiaglk amirteackbitepisiien]-802-05341T,we Entil? 6§-73,The

ant i body sarrplmmﬂ%urﬂfwméspéen ¥9t§d;tmvr\1/a%| : 14téa'»@eL,Lech;haﬂve Qéﬁr at

roomterrperature under Stll’l’ln

sol ution takes Ystedeompyivies Etﬁéﬁ“m A‘f‘i1 @PHEenssl-10y 8¢ 1% dridy ?5 -AL39238 3%4?”3
carried out 10i t3p-50)e47d8%, 30L63)N 634701 &l $4-76ARspéctree)y> Theaindvidilal Jadtigemicoxi dase

corij ugate ( Cheg% %99&5 h%‘% beew%isstﬁ\%]d?tz E)i% ?%%pml% b%ﬁ{p’h\?é) telb/u\qgrled salf gr 1 hour

at room t enper re under

Step
washi ng buffer ©Hé 9@400&3(!&%)@"&& %iBygo €Fas peptisleiconting §0A pl hgeavboi'ﬂw 099253

PCT/ EP2004/ 00508 beazdlsmuaiedwlsﬁﬂ&wemml RicMftiicde pPaBéESf}ﬁéh wér@fheﬁ%eﬂiﬂyn utes at
room t enper at ur inction difference i nm by

moans of an ELI B da] B Pl g lohe wheFdits SRS TR RE T
pepti des f orl5epputopith arnshn}g uffer (0.9m sodium chloride solution, 0.05% Tween 20). The

antibody sample incubation and the detection reaction are performed as described
in a). Due to their reactivity with certain NT-proBNP peptides the position of the
epitope as recognized by a mono- or polyclonal antibody could be delineated.

An example of a PepScan is shown in Figure 1. The monoclonal antibody secreted

20 by hybridoma 1.21.3 strongly reacts with peptides numbers 39 through 42. This
corresponds to a shared epitope consisting of the amino acids 41 through 46 (SEQ
ID NO: 11) of proBNP.

c)  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



For epitope analysis streptavidin-loaded mcrotitre plates are incubated
with 5 peptide biotin conjugates derived fromthe sequence of proBNP
(1-76). The conplete proBNP-sequence was scanned by applying 69 8-ner

pepti des shi ugh the sequence in single amno a i.e. 1-8,
2-9, 3-10, 4%%9?4(‘1%5%6 67-74, 68-75, and 69- 76, reglﬁ ’@ﬁ"@‘@‘?"?‘b’
Addi ti onal biotinylated sequences have bg%n tested conprising the am no
acid positions 1-10, 8-18, 1-21, 16-30, 38, 32-43, 10 39-50, 47-57,
50-63, 62-70 and 64-76, respectively. The individual antigenic peptides
have been di ssoin¢gthtive 152§é}fd’11§{eﬂ1w1ihn1(B3$’v¢&llfféer h(mhasmbar emipefahee addaal i ne,
Oxid, Code-BR 1 i F B%gs r%lslzcglrrle?%m 'ugl‘ée ﬂgm% %lu{\‘onraﬁ'ld ach

sol ution has been st1nc at es

whi ch wer e t henfugdet I19€U a@cm ewlébl th@rde@CMUranHWr PA@GM-Eer?p&%tﬂaé )2-

Subsequent |y, Vagbtidge ¥6iu @er(rorﬁﬁuclaﬁ @dithpIdlzv\Bﬁ hoog Ui, 100 pﬂwerﬁmrsodl um
chl ori de sol l.e incu gﬁ?‘? and t he

05Y%
detection re ctﬁ%‘“ gr %F’PS?HE& ué@“é%?&?%& %Fﬁieé)w SR WY
reactivity w thbufter tthé pelwﬁdmemﬁtypemﬂamed fre theowsual way éfor tewample withope as
recogni zed by asBP$TOfor 9 mRke¥Clt PoLh tediPetRRENhEQMinEiQEdiftelchf88tead in AT €xanpl e
of a PepScan is s‘@?wn in Frg éalnsE’lIJ\?The nocl onal anti body secreted 20 by
hybri doma 1.21.% PB&P&H&}&P a %eggtl des numbers 39 through 42. This
corresponds to a shared epitope consisting of the am no acids 41 through 46

(SEQ 1D NO 1 ??f tHYs® rld&)la %ﬁﬁ;e's Vllna%.( lWeltl %%&By%&&e@ WREH elgécte?ia”pl e

Vells of mcroti pl at leunc | sor ar.e coa PAB<human
25 proBNP>S— chmsrtw(‘ilﬂmn )ler rrmnqldaaPN Buf“f'@r Pr@éB{«E' t¥ng
buf{ Cat . Nohufai?eribh9, Sci l D| agnostr cs, GrbH), 100 | /well, for 1 hour

at oom tenperature under stirring. The post-l oading is carried out in PBS
buffer (phosphate buffered saline, Oxid, Code-BR 14a) and 1% Byco C, for 30
m nutes. Subs , washing is perforned with washing buffer (0.9 sodium
chloride 30 sol Piodd@ctiondf v hvdalonAl antiddiiesiafdidtptd BNPW t h native antigen in
patient plasma, diluted in PBS buffer, is carried out with 100 I/well for 1
hour at room te erature under strrrrng._ After a further washi ng step the
hybri doma super hAibiainingy i §NCER AN IYUT EF P NCIS DNP

15 Sheep were immunized with recombinant N-terminal proBNP in complete
Freund’s adjuvant. The dose was 0.1 mg per animal. The immunizations were
repeated at 4-week intervals in a period of 10 months. 6 weeks after the first
immunization and afterwards once a month the serum samples were obtained and
tested for their sensitivity and titre.

20  The lymphocytes for fusions were obtained from lymph nodes 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
25 isolated under sterile condition. About 2x10° 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
30 with fusing agent polyethylene glycol (PEG).



i ncubation is performed with 100 |/well for 1 hour at room tenperature under
stirring. Subsequently, washing is carried out twice with washing sol ution
and a further incubation with the detection anti body PAB<M Fcy>

Goat - F(ab") roxi dase conjugate (Chem con, Cat.
100 I/ well ?‘785 01/8%(»9 %’our room tenperature under sti rfﬁ'}é}?@ﬂ%{(}é&% furt her

washi ng step w t h washi ng buffer the pergxidase activity is established in

the usual way (for exanple with ABTS(r), for 30 minutes at room

tenperature, the extinction difference is read in nJ at 405 nm by neans of

\:;\12 Ehl SA reagerSeverEIrD@lwélhpls&s bbekrréed&ud&vxdutlmlm loélls & ob heterdmitelofieas) pérocessed
i ch reacte 1 [ il | t N- pr oBNP,

or with proBNP |e(ri:la%ﬁ%mtnb%§&%se e&%gﬁ)(%&ﬁ A@é dlB6 c‘%&éo%a%fﬁ 58& grfc‘ro%giz fonal

ant i bodi es agai ¢fske ybsidgmp cells f@ﬁeeﬁtlmthylth%@&mmbpmsﬁfé%yerardonbbuEH§Aagar nst

N-t er m nal proEN?,y15 Sheep were i mmuni zed with reconbinant N-term nal proBNP

in conplete Freund s adjuvant. The dose was 0.1 ng per aninmal. The

i mruni zations. were repeated at 4-week intervals in a period of 10 nonths. 6

weeks after Bhellei primaryicultunes phithe postivechyhfidemasawete cloned imtheoisudl waydyser um

sanpl es were ohbjpi Qﬁﬁco?«ﬂﬂerciaﬁﬁiﬁﬂaﬂl@dfellk&@érbrB{t‘*‘lﬁhifnh dfivigd titre. 20 The

| ynphocytes for fusr ons were obtained from|ynph nodes of i mrunized sheep.

Therefore 3 days before rem)val t he Iyrrph node a fi naI boost |nJ ectron W th

reconbi nant N-tZrScreen gcl oy gscAgh ®_peptidesy ayrghetiteep

| ynph node. Af rgBNpLgngr @ﬂ;Nﬁﬁﬂiﬂ}fﬁJnsQi:unfx h‘é‘spké(i%l@ node the Iyrrphocyt es were

pr epared and Isolat €éd under sterile condition. About 2 x 10" cells from

one |ynph node will be stored in liquid nitrogen at a density of 1 x 10 S

cel I's/vial. ForTd identifptheapreseate of bntibodiet Bgainst praiB&IP ihythepdultnecapeyaahoafyt es

wer'e t hawed ;gn

nmyel oma/ het eraodth F%&ngag}eg%ﬁk g'targ%lﬁg%& é&ﬁ Qah{&‘ ggd&;%%g&%ﬁb%ﬁiayc 10,

Bi oventi x, Incr%"mfsa ratio of 2 : 1 30 vvrth fusr ng agent pol yet hyl ene

gl ycol (PEG). WO 2004/ 099253 PCT/ EP2004/ 005092

a)  Reactivity with synthetic N-terminal proBNP

Microtitre plates (Nunc, Maxisorb) are coated with 2.5 pg/ml synthetic NT-
proBNP as an antigen in a loading buffer (Coating buffer, Cat.No. 0726 559, Scil

15 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

20 under stirring. A further washing step with washing solution takes place twice then.
Afterwards, a further 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 pebtides 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).



-24 Several 96-well plates were seeded with 1-3 x 10 4 cells (or
heteromyel omas) per well and cultivated in selection nmedium After 8-10
days exam natlon and screening of the hybridoma cells for reactivity with

N-t er m nal §2§M%9¥¥§5e done by ELISA assay. 5 The pri np&%z/ﬁi;%u/ws&% of the

postive hybrI'dorras wer e cloned i n the usual way by using e comercially
avail able cell sorter or by "limting dilygtion". 2. Screening test for

nonocl onal anti bodi es agai nst proBNP pepti des, synt hetic proBNP, and proBNP
i n human serum respectively To identify the presence of antibodi es agai nst
proBNP in the CEHethfr@lefﬁdeeBNBt-sadjﬁenaa‘wasilsﬁhnhhiab)haﬁpllyhﬂgmwﬂ fel peptidesuhéftedat ant s

wer e eval uat ed @ac n I vit
with synthetic tﬁﬂ Bq"l'e s%ﬂﬁe%c} E{\ﬁﬁﬁ%&%@d&%@ﬁ%gw Sf%rggiél\‘}am sor%(f‘5 are Y
coated with 2. 557974rr168-§§mn|4&9r7<,6» respechiyebRmdditionalbietinylagadrsenvenges haxeibeey buf f er
(Coating buff ertestéaa&orﬁ{ﬂ' 7@6&&&) ache pbsiticks 1n<ngr1<s$u42c;§16 §ay30)381 682 43,/ wel |

out in PBS b1 18 éjf@eﬁ?t 77 Erg Sh7s aberief. A0 e SRl Fadns” the
Byco C, for 30 peptidesdave tRandisspliedito 950 rm@huan@&bgffge(phmpm buff¢redhsaliaehi ng
buffer (0.9 socbﬂm@&iecgn ﬂe)wdhluswn coftz%‘f/ thee@ozm)g 100 IEofRa¢H doRfn sanpl e

i ncubation is | ed,.ou th,.100 | for oom ture 20
under stirring. ‘Fel?rdt‘ﬁ’éﬁ t\é\%ghqlﬁaxcgyglseo\ﬂh[eﬁnwgms Réteémthfﬁhl‘%eﬁe &’ﬁ{{gﬁn | ace
twi ce then. Afageamdirfaztsl, haurf undeln gpom rtemperatuom Sitbsequently cdasbing wistdarriede

detection appi b&ﬂXm}P%sBMg%ﬁf% %L&B&hﬁﬂc}ﬂ‘érﬁd&oﬁﬂ{oﬁ P@%%e%ﬂtz'o% Shkep 196G
(D anova Code Nu

e I lute : PBS buf 100
| /well, for "B étsam? c@eﬂﬁ% pad ﬂ}eéktfﬁm regﬁqorlrarhger%mg 5 deserhed e
washi ng step vmhh) Musdhiortheib ndattivitytwith @&otainaDopraBNE peptidiey theyposision of diel | shed

in the usual ' . oom

t enperature, ltgéﬁsr{g&?ﬁmﬁ)ﬂf%?%ﬁc?’gﬁ%l?l?re%gﬁnb%gmtw% ém%;nﬁe%y nmeans of
an ELI SA reader. b) Epitope characterization using synthetic peptides for
epitope analysis Fkdr ®pidtioipewihptoBNBinatpatdit sample n- | oaded microtitre plates
are incubated with 30 peptide biotin conjugates derived fromthe sequence

of proBNP(1-76).
15 ~Wells of microtitre plates (Nunc, Maxisorb) are coated with 5 pg/ml MAB<human

proBNP>M-18.4.34-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

20 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

25 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

30 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.



WO 2004/ 099253 PCT/ EP2004/ 005092 -25 The conpl ete proBNP-sequence was
scanned by applying 69 8-ner peptides shifted through the sequence in
single amno acid steps i.e. 1-8, 2-9, 3-10, 4-11 till 66-73, 67-74, 68-75,

and 69-76, respectively. Additional biotinylated sequenc v n tested
conpri sing tﬁg”g?’?‘?oﬁ%ﬁ%ci d positions 1-10, 8-18, 1-21, 16?%8?97398{/@5@232-43, 5
39-50, 47-57, 50-63, 62-70 and 64-76, respectively. The individual antigenic
pepti des have been dissolved to 250 ng/m™in PBS buffer (phosphate buffered
saline, Oxid, Code-BR 14a) with 0.5% Byco C. For peptide coating 100 | of
each solution pasgglesn distributed in distinct wells of the mcrotitre

pl at es whi ch wege ;t hen gent | aqgi.t a. f. L raun roomtenperature.
Subsequent |y, mg%ﬂ?ﬁﬁ“mg£°%§¥?ﬂéghTﬁ&%35“§#P%“W65a}ﬁﬁggﬁ}fer (0. 9m sodi um
chl oride solution, 0.05% Tween 20). The antibody sanple incubation and the
detection react{0n Bufiehtionr "ed as described in a). Due to their
reactivity with certain NI-proBNP peptides the position of the epitope as
recogni zed by a nono- or polyclonal antibody could be delineated. c)
Reactivity w t hSheep B immunizsd twithntecerabipang N-Zerindnial prafiNBr{sce Example 1pimt es
(Nunc, Maxi sgr byortige RAHEY affubdhe STIY dbse M?ﬁfh&ggur ARt BNRE b urflzadidnd 9G i n
é

| oadi ng buffer (Coating. buffer,, Cat.No. 072 , Scil D agnostics, GrbH),
100 1/ wel I, forWTeHERFFt%Qt‘“‘?"&'GFHP’é‘??ﬁ’é’r%i‘t%?"é‘ogr?g manths. 6r1gpeks aftee t| oadi ng

is carried out inm&bHZtionfahénftérphnipinad £ moufl the satumasamples wekd ahtainé&balel BR 14a)
and 1% Byco C, } . uently, washing is perforned 20 with
washi ng buffer {eg%ﬁ)gggjﬁ%ﬁsgﬁ?%%gﬁgol ution, 0.05% Tween 20). The

i ncubation with native antigen in patient plasma, diluted in PBS buffer, is
carried out w 2h IMfdificatisr] df pblytlodalamtibodiés ffomd shek ature under stirring.
After a further washing step the hybridoma supernatant incubation is
performed with 100 |/well for 1 hour at room tenperature under stiffing.
Subsequent | 10 wtaringdrans thegay serymbof a siwep ipmeniged withsesambipany Notersinahnd  a
further incubat p@BNM ligid cbfpeiein@CivereremdlddBEelipRRESN iviles a&oslieugas o).

Af finiPure Donggﬁ Angg-ﬁpeegll G%?giﬁnova Code ngbgr 713-035-1@@%Ht di | uted
1: 40 000 in PBS'HUFFEr "“1d “H%P PUB0 WwerParatFor Ph Hethe™uae ¥ €

t enper at ur e undprecigitation; (2 ). Rhe dissolyed precipisate wasdinlysgd agaipstip mpMEER i 5y

buffer the peroxM aael pt7i0vdndychSmSfraphddSSHEIIEA R sdpSrods ke 1Y@ ¥rabfid (£xanpl e

W th 15 PAB<NT-proBNP>S-IgG(DE)) was obtained in the flow through.

3. Affinity chromatography for the production of polyclonal antibodies specific
for total proBNP

For the affinity purification of polyclonal antibodies binding specifically to total
( proBNP (= PAB<NT-proBNP>S-1gG(IS,1-21), or briefly PAB<1-21>) the peptide
' 20 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
25 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 KPOQ,, 500
mM NadCl, 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/Ab elution buffer (Pierce, Product N° 21013) and is referred to asPAB<1-21>.



30 ABTS(r), for 30 mnutes at roomtenperature, the extinction difference is
read in mJ at 405 nm by neans of an ELISA reader). Only those hybridoma
cul'tures have been further processed which reacted positively wth
synthetically produced N-termnal proBNP, or with proBNP in human serum WO
20041099253 %@?ﬂftérﬂéﬁéﬁ/ 005092 -26- Exanple 5 Producti onPeFERFEal

anti bodi es against N-term nal proBNP 1. T:JSZr[me zation Sheep were i muni zed
with reconbinant N-term nal proBNP (see anple 1) in 5 conplete Freund's
adj uvant. The dose was 0.1 ng per animal. The inmunizations were repeated
at 4-week interygl §fﬁhii‘y #hab®f WadrRbnelRed NHENE M HrofoKS agilit £id dhSerlddr i

| muni zati on anéjB rvvards once a nmonth the sérum sanpl es were obtained and
tested for thei ?thlty and titre. 2. Purification of polyclonal

anti bodi es fromsheep serum 10 Starting fromthe raw serum of a sheep

| muni zed wWith g emoved
by del i pi dati on \?m g%%m@"w&?&ml@@k Q{e&@\ﬂﬁhl\%‘ﬂlﬂ&?&%ﬁ%%n%&ﬁﬁ

| obul i ns
were separ at ed 4B ﬁﬁsﬁﬂzﬁﬁ%@ 3 leﬁﬂ‘“‘hétl <38238W§ Ulv
precipitate \BIaprdBNIPXKEﬂL)aga] WO DBSHI)KPO4, 50 nM Nadl pH 7.0 and
chr omat ogr aphed on DEAE sepharose. The 1gG fraction 15
PAB<I\FI'-proBNP>S— I g DE)) was obtaj ned | n the fl ow throuh S Afinity
chr omat ogr aphy ! ramatopraphy for the production of pelyelanal gntibodiesispecific f of
total proBNP For tfbeﬂm‘vébfu}mg purifi cat i on of poI ycl onal ant i bodi es bi ndi ng
specifically to total proBNP (= PAB<NT-proBNP>S-1gG 1S, 1-21), or briefly
PAB<1-21>) the peptide 20 HPLGSPGSASDLETSGL C ((1-21)21- , SEQ I D NO
7) was used. Théhepqlydanalaniibedy to native prafiNFcd @E’B@a@ﬂmgﬂaﬁ Idflof 1 ny

of t hehpept i de or(UneﬁﬂLPRB<Q)ﬂ46>t)Gva2 oBtairfell byedqakrtiall gffialty thrainatbghap hj:l&iﬁm?r ose 4B
ol el 2 o o i AR bl o R e
Cys, SEQ ID NO: 8), CEUEU-SPRPTGVW ((44-51)44-Cys, SEQ ID NO: 9) and
C-EPLQESPRPTG ((39-50)39-Cys, SEQ ID NO: 10) (EUEU merely functions as an
extended linker for the peptide following behind) were used for the production of 3
individual affinity matrices. PAB<NT-proBNP>S-IgG(DE) was first applied to the
15 affinity matrix comprising peptide (37-43)37-Cys to remove all polyclonal antibody
primarily binding to the NT-proBNP sequence 37-43. The flow through was then
applied to the second affinity matrix comprising peptide (44-51)44-Cys to capture

polyclonal antibodies primarily binding to the NT-proBNP sequence 44-51.

The bound antibodies were eluted and collected as described above (=PAB<44-

20 51>). Finally, the flow through of the second affinity purification was passed over

the third affinity matrix comprising peptide (39-50)39-Cys. The bound antibodies

( were eluted and collected as described above. As determined by the method known

and referred to as PepScan analysis, the eluted antibodies from the third affinity

matrix are specific for epitopes in the sequence 41-46 (=PAB<41-46>) which

25 represent the remaining epitopes 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



25 MM KPO&4, 150 nM NaCl pH 7.5 (PBS). 2g of PAB<NT-proBNP>S-1g& DE) were
applied to the colum. The col um was washed with PBS and 20 nM KPO4, 500
mM NaCl, 0.1 % Triton X-100, 0.5 % Na-deoxicholic acid pH 7.5. The 1gG
specrflcal |y bound to the affinity matrix was eluted with I mmunoPure(r)
Gentle Ag/ ANOGPUHPPAES buf fer (Pierce, Product NO 21013) EBRUEPRM/RNSred to
asPAB<1-21>. WO 2004/ 099253 PCT/ EP2004/ 385092 27 The affinity matrix was
regenerated with 1 M propionic add and cdhRServed in PBS/ NaN3. A simlar
procedure was applied to generate affinity purified polyclonal antibodies
PAB<NT- pr oBNP> 0 Bg30- | rpopotal 5
proBNP (Karl, ?’ak 384 ? 18 ﬂ%ﬁmlﬁél%‘% ﬁILZYN%‘T‘T ?g?rtngﬁc %dogpg%h@’ g gr t he
producti on of 60??)&061?%) atpkt T-bbdi es specific for native proBNP The

pol yclonal antibody to native pr 0BNP (— PAB<|\r|'- pr O0BNP>S-1 g1 S, 41-46), or
briefly PAB<41- 46>) vv%gﬂ ‘, 1 h) _ ) romat ogr aphy. In
the 10 sane way : s, CEUEU SLEPLQE
((37-43)37 Cys, SEQ I D NO 8), CEUEU- SPRPTGVW((44 51)44-Cys, SEQ ID NO 9)

and C EPLQESPRBIGIgaha%EQMBQasQﬁ&d &E%ﬂtﬁ}eNQm foEUGH] RTpkoBNRINGsI Ons  as

tend I i.nk f th d, for the
o odust on ot iRAThiae piny B EFcRRipeshrpitkE e REA D ing ThesRE Shipdiasey' o
first applied W@h@lhgﬁedeﬁtfalﬂwmwtemtw ubmirolpiptQ ldllmgﬂpeppf(l:lls%(mfig)@»’l Qys to
g grrg\ée $Ihl Plol mitogmaio AM HE}C!Md mbgﬁrﬁlrpﬂe de?JriE@'cﬂQTh@sﬁﬂ?&eﬁfaﬁf@@e&equence
e flow throu i i ni

conpri si ng peptf Geeacf'ﬁ%e%?,aét%m@‘gmf BPE Fee‘%oplmgﬁg%y&wsﬂﬁﬁ%&ngén marily
bi ndi ng t o t he ahd-0pr ¥BEPCs BN Nediméthybdmino JiirephNrathylarbb diodides ave flewel ut ed
andcol | ect gl aaedﬁ%rmmq @h@ngm ~ABohfentraflom L7 30 gg/gn%'m mkﬂeodl AW

through of the second affinit over

:

[ t1on was
affinity matri €8 §1 n\j'asp‘éﬁftieaé‘ ”('%dgﬁl%‘b): s"E‘mTWEe Hutages ‘%Fﬁ?'PBE}%fFles wer e
el uted and col Ivdtt €5imis irjetion obeM abnwh:mﬁspﬂbﬂe,rfaﬂdmd byy30t shimjeveibisosf known

and referred tqimaang E§'p°ﬁ ffelglthﬁﬁ@t‘mﬂd'Eﬁ'ﬁ“&cr érﬁothi rd

affinity matrix are s or edplt gpes, 1n é Sequence’ 41-
(=PAB<41- 46>) \Kﬁpelmsorbat), 2 % DMSO), 100 HCl and 2 x 100 mM phosphoric acid to
15 remove noncovalently bound ligand. The density of the ligand was about 16.000

RU.

Concentration measurements of NT-proBNP in patient samples

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,

20 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
25 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
30 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



25 represent the remaining epitopes of in the overlappi ng sequence between
37-43 and 44-51. Exanple 6 Biacore anal ysis of nonocl onal and pol ycl onal
ant i bodi es to proBNP The specificity of nonocl onal and pol ycl onal anti bodies
to native - S 30 determ ned by surface plasnon r usi ng a
Bi acore 3000 F‘W’%m@ surface plasnon resonance nesgiﬁ%@ﬁwé&
perfornmed at 25 C using the Bi acore 3000,p£qui pped with a research- grade CVb
sensor chip. The running buffer WD 2004/099253 PCT/ EP2004/ 005092 -28 was
HBS ( 10 mM HEPES, 150 nmM NaCl, 3.4 nmM EDTA and 0. 005 % P20 (=Pol ysorbat)
Ftt pHd7 V\ﬁ) ﬁ Iamaka'ngé Béﬁvk@xntl'@fresbbﬁe|lbgaﬂﬁ}rpﬂﬁ<iﬁf&@6r0% an&gaﬁahgaée The

i gan ich was use apt.ur.e. anti or was

i mmobi li zed usi ﬁe PYURT HZ bef r%}ﬂfenm ¢ %elr??s eynextagg oryeorg%pf) v?hﬁe sensor chip
was precondltloned at a flow rate of 20 Id/mn by 10 Id |nject|ons of 0.1 %

SbS, 50 nmM NaOHar e mmﬂonaadthémmmp&ah&mﬁn&m & thléhﬁ‘atﬁuf kamges of al |l

]E :\l?\fllvyg(ral) L; sucei ﬁ}%%%llgvatnéﬁgwge Vlseﬁn)tggas used. aFor eachn;n)t%gé 1brat10n erve §f

(3- (N, N-di netShyS)m@lmtlnoNﬁ'rmp?NPMw)mlﬂcmbcg#ncrmede)mm aq splirewfit Gandatthe of 20

I/mn. The Ii ga&ﬁrééborﬁhﬁg)&ﬁﬁ&tl‘a%hé)@f ﬂa@ 1?é>dmgéc[r*paﬁeat P %&@'ddﬁhlaﬁzﬁet ate,
pH 5.0, was inj ,egged in

al | mn. The sur
bl ocked with alBf FRTgeRtFAtions efs R R T %CHBCCHHFF‘%‘s(Pf?‘rﬁPTOde by 30
s injections of in diddwedlera100MM HEPES pH 7.4, 1.5 M Nad, 3.4mM EDTA, 0.05%
P20 (=Pol ysorbat), 2 % DVSO, 100 MM HC and 2 x 100 =Y phosphoric acid to
15 renove noncoval entIy bound Ilgand The densjty of the ligand was about
16.000 RU. 2. & =HRINALA dAg Beify of aprankibody, oBNP | n patient sanples To
per f'orm t he foIIovm ng rrethod in B| acore 3000 the program as attached |n

Figure 2 was ﬁ.g %&J}g&}n@e'\ﬁn 68@9&%&% A d ’Eotﬁﬁ@f??&ﬁﬁﬂ OlFlﬁ? L 1 5

2.5, 20 5, orse serum (horse serum
with HBS + 1 ngf%?mcéh?)&??‘??éﬁfht}qnﬂe&ft Nanprof® determiped ith phea@ptibodyhin

addi tion of question (y-axis) were plotted against the concentrations of the corresponding

sample determined with the reference antibody MAB 1.21.3 (x-axis). A linear
‘regression curve of the type y= ax + b was fitted using MS-Excel and the coefficient
15 of correlation r and the slope were calculated.
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PAB <44-51>

Amino acids 44-51

+++

++

PAB <41-46>

10

Amino acids 41-46

+++

+++ indicates that both synthetic proBNP and proBNP in a patient sample

are

recognized

very well and

to a

similar

sample as compared to the value obtained with synthetic proBNP

extend

indicates a reaction in the range of 15% with proBNP in a patient

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-

15 population of the total proBNP as present in a patient sample is recognized.



proBNP proBNP MAB 17.3.1 Amino acids 13-16 +++ +++ MAB 18.4.34 Ami no acids
27-31 +++ +++ MAB 18.29.23 Anmino acids 62-76 +++ +++ MAB 1.21.3 Am no
acids 42-46 +++ + PAB <1-21> Am no acids 1-21 +++ +++ PAB <44-51> Am no
acids 44-51 F++ +4 = PAB <41-46> Amino acids 41-46 +++ + ++f indi S that
bot h synt het iw(:()%ur)% Kﬁ%’and proBNP in a patient sanple ar é’cirfedggééﬁ/?@}é very
well and to a simlar extend 5 + indicaifys a reaction in the range of 15%
with proBNP in a patient sanple as conpared to the val ue obtained with
synthetic proBNP From Table 1 it is readily evident that the vast majority
of proBNP epit ofkis ledpearsgikingly ldiffepent gesults ovhes ymedseting: ppoBNINEr anpghtipntoBNP  as
conprised in a 1ERh I t oS d ibived by
MAB 17. 3. 1, e A gﬁﬁﬁ% o Fb%tagl .%Bﬁﬁgpé'n; R ’éélwf é@‘i?ﬁ%ﬁ‘?&‘& y. One
epi t ope, howevePnlydhis suh-poptation st fpsa m’%ég%?m‘}ﬁsé%ﬂ‘%&“i PUEPHBRIBCEHID T 0BNP
as conprised i nfoanpiveippsBNBanpl e i n the sanme nmanner. This epitope
essentially consists of amno acids 41-44 and is recogni zed by MAB 1.21.3
as well as by PAB <41-46>. |t appears, that using these inmmunol ogical
reagents, onbPy Asis@bvioustromFiguses £W Tothat RABEH-44> g‘mmmarsgoefiégréﬂ@nqm a

loat ident sanpl E' iosmggg??i ?vﬁéneaé@e%?ﬁﬁé&%ta?@éMQM/h%Q_9.2.34,- BBThi s
eads to striKki | I sults n _neasuriln I 1N I ent
sanple with an g@s%%? a1Ln(‘)i_rIp '}B(e;wé?é %‘rowu\éﬁ? O osr_éeg?lo g? Wil\%jplr?fg%%g%"
respectively. ¥ interpstingly Appersp e he iobmixsd neastizity pnd mimldappreanaliftas amarry an

epi t ope char act gitibelly Specffieillysthding t6 mafhdproBNPDesus® vidptéfards 10 MTesk itk €s 3 to

7, that PAB<41l-46> sh ry good correlation to MABL.21.3, whereas the
ant i bodi es t<1§ ts-t%a%ﬁg%@ﬂ?.e MAR 18. 4.34, MAB 18.29.23 and PAB 30- 38

show a much lower correlation to MAB 1.21.3. PAB <44- 51> interestingly
appears to be oﬁ&rﬂﬂ&i reactivity and would not qualify as an

Clinical comparison of assays for native and total proBNP, respectively
In a clinical study 246 patient samples classified according to their NYHA-status
have been analyzed by sandwich immunoassays for native proBNP and total

15 proBNP, respectively. The results of this study are given in Table 2.

Table 2: Comparative analysis of native proBNP and total proBNP in patient

samples
native
proBNP total
n arbitrary NYHA X/ proBNP NYHA X/
NYHA 246 units NYHA 0 pg/ml NYHA O
{ 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




anti body specifically binding to native proBNP because it correlates to |less
than 10 r=0.95 to MAB 1.21.3. dinical conparison of assays for native and
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hybridoma cell line MAB 1.21.3. 4. The anti body according to claim1,
wherein said antibody is an isolated polyclonal antibody. 5. A nethod for
specific detection of native proBNP, conprising the steps of contacting a
sanpl e suspected or known to contain proBNP with an antibody to native
proBNP according to any of clains Ito 4 under conditions allowng for the
formati on of an antibody to native proBNP-.ngtive proBNP conpl ex and
detecting the conplex formed. 6. The nmethod according to claimb5, wherein
said detection is performed by a conpetitive inmunoassay. 7. The method
according to claim5, wherein said detection is perforned by a sandw ch

i muunoassay, Wwherein a second antibody to proBNP is al so used and wherein
said second antibody to proBNP and the_antibody to native proBNP both bind
to native proBNP thus forming a second$RCIHHSBNP anti body- native
proBNP-anti-native proBNP antibody conplex. -35- 8. A nethod for diagnosing
heart failure conprising specific detection of native proBNP and correlating
the level of native proBNP to heart failure. 9. A kit for measurenent of
native proBNP, conprising an antibody according to any of clains 1 to 4 and
auxiliary reagents for detection of native proBNP. 10. The hybri doma cel
line MAB 1.21.3 as J Al . : 5092
1 "Sequence Li 5t | ng TRITbL ERaMALY 5&2&@?%@;\é‘éggﬁ%?%%{%ﬁﬁéﬁi%gﬁ%gﬂe

5 <120> Met hod of RRAREIGWEYHRICPYE ipisstipodynhighingeuys of (s vatyesfor proBNp as
03010591. 0 <151> d2C:Dir28-idRatient samples correlates with an r-value, as determined by linear

regression analysis, of at least r=0.95 or above to MAB 1.21.3.

[\

The antibody according to claim 1, wherein said antibody is a monoclonal antibody.

3.  Theantibody according to claim 2, wherein said monoclonal antibody is produced by
hybridoma cell line MAB 1.21.3.

4,  Theantibody 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.



<160> 11 15 <170> Patentln version 3.2 <210> 1 <211> 17 <212> DNA 20 <213>
Escherichia coli <400> 1 ccggatccca cccgetg 17 25 <210> 2 <211> 79 <212>
DNA 30 <213> Escherichia coli <400> 2 cgggatccca cccgctgggt tccccgggtt
ccgcttccga cctggaaacc tccggtctge 60 35 aggaacagcg taaccacct 79 40 <210> 3
<211> 70 <212> DNA <213> Escherichia col L3545 <400> 3 cggttccagg gaggtctgtt
caacctgcag ttcggacagt ttaccctgca ggtggttacg 60 ctgttcctgec 50 70 <210> 4
<211> 71

8. A method for diagnosing heart failure comprising specific detection of native

proBNP and correlating the level of native proBNP to heart failure.

9. A kit for measurement of native proBNP, comprising an antibody according to any of
claims 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.
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