
TechNotes
Antibodies for New Type  
of BNP immunoassay – 
“Single Epitope Sandwich” assay

Brain natriuretic peptide 
(BNP) is an acknowledged 
marker of heart failure (HF) 
that is widely used in clini-
cal practice for HF diagno-
sis and patient manage-
ment. 

BNP is known as an unstable molecule (1, 2). Sever-
al recent studies have revealed that BNP is present-
ed by multiple forms in HF patients’ plasma, trun-
cated from both N- and C-termini and only a small 
portion of BNP circulates as a full-size BNP32 mole-
cule (3). The majority of commercially available BNP 
assays are designed as sandwich-type immunoas-
says utilizing two MAbs specific to distantly located 
epitopes. At least one of these two antibodies is spe-
cific to the ring structure, while the other one is usu-
ally specific to the C-terminus of the BNP molecule. 
Recent data regarding BNP instability in circulation 
suggests that immunoassays utilizing at least one 

MAb specific to the terminal epitope could underes-
timate the real BNP content in the blood sample.

HyTest specialists have recently developed antibod-
ies for a brand new type of BNP immunoassay - the 
“Single Epitope Sandwich” immunoassay (SES 
assay) - which differs from all commercially avail-
able “conventional”- type sandwich BNP assays (4). 
In the SES assay the capture antibody (MAb 24C5, 
epitope 11-17) which is specific to the relatively stable 
ring part of BNP molecule recognises antigen. The 
detection antibody is specific only to the complex 
of the capture antibody with the BNP (or proBNP) 
and does not recognize these two molecules (cap-
ture antibody and BNP) separately. Therefore only 
a single epitope of BNP molecule is needed for this 
novel type of sandwich BNP immunoassay. This fea-
ture provides additional advantages to the SES as-
say over conventional BNP assays in terms of a high-
er apparent stability of BNP antigen in the sample or 
bloodstream. 

MAb 24C5
Antigen:	 	 Synthetic peptide, corresponding to human BNP sequence 11FGRKMDRISSSS22, 	 	
	 	 conjugated with carrier protein
Host animal:  	 	 Mice Balb/c 
Cell line used for fusion:		 Sp2/0
Antigen specificity: 	 	 Human BNP or proBNP 
Epitope specificity:	 	 Fragment 11-17 of human BNP molecule
Purification method: 	 	 Protein A affinity chromatography
Presentation: 	 	 MAb solution in PBS with 0.1 %  sodium azide
Application: 	 	 Capture MAb in BNP SES assay 

MAb Ab-BNP2
Antigen:	 	 Immune complex consisting of MAb 24C5 and human synthetic BNP 
Host animal:  	 	 Mice Balb/c 
Cell line used for fusion:		 Sp2/0
Specificity: 	 	 Immune complex of BNP-specific MAb 24C5 with human BNP or proBNP  
Purification method: 	 	 Protein A affinity chromatography
Presentation: 	 	 MAb solution in PBS with 0.1 %  sodium azide
Application: 	 	 Detection MAb in BNP SES assay 
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Sensitivity of the SES assay. The prototype as-
say, designed by HyTest specialists to evaluate anti-
bodies and the principle of the single epitope sand-
wich is a one-step assay utilizing biotinylated capture 
MAb 24C5 and detection MAb Ab-BNP2 labeled  
with stable Eu3+ chelate. Both MAbs and antigen 
are simultaneously incubated in streptavidin-coated 
plates and the assay time is 35 min. The limit of detec-
tion of the SES assay is 0.4 pg/ml (human synthetic 
BNP, Peptide Institute, Japan). This is the highest sen-
sitivity described in literature for all commercial and  
experimental BNP assays. A detailed description 
of the prototype SES BNP assay has recently been 
published (4).

Interaction with BNP and proBNP forms. Ac-
cording to recent studies, the major portion of 
BNP immunoreactivity in the patient’s blood is  
not presented by BNP, but in fact is presented by 
proBNP (5, 6). To be precise in measurements of 
BNP immunoreactivity in the sample, assay anti-
bodies should recognize BNP and proBNP with the 
same efficiency. 

The SES assay recognizes three forms display-
ing BNP immunoreactivity – BNP, non-glycosylated 
proBNP and glycosylated proBNP – with the same 
efficiency (Fig. 1). When the SES BNP assay was 
tested with plasma samples of HF patients, it was 
shown to be suitable for precise quantification of cir-
culating BNP and proBNP molecules.

Antigen stability studies. As it was mentioned 
above, BNP is known as a very unstable molecule 
that is easily cleaved by endogenous proteases 
in human blood. However, in SES assay, in which  
MAbs need the single relatively stable central  
epitope for sandwich formation, BNP displays sig-
nificantly higher stability, than when measured in 
conventional sandwich assays, comprising antibod-
ies with distant epitopes. In Fig. 2 results of stability  
studies of synthetic BNP and edogenous antigen 
from plasma of HF patients are presented. Stability  
was assessed by SES assay and conventional  
type assay prototype utilizing MAbs with distant  
epitopes – MAb 50E126-32 as capture and MAb 
24C511-17 as detection. Samples were incubated 
at room temperature for different time periods last-
ing up to 24 hours. Compared to the conventional 
sandwich assay, the apparent stability of the syn-
thetic antigen is significantly higher when measured 
by SES assay. While approximately 95% of BNP im-
munoreactivity was observed with SES assay after 
24 hours of incubation, only 62% of initial BNP im-
munoreactivity was detected when the conventional 
sandwich immunoassay was used. Furthermore, the 
apparent stability of the endogenous peptide was al-
so higher when BNP immunoreactivity in individual 
HF plasma sample incubated for different time peri-
ods was measured by the SES assay.
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Figure 1. Recognition of different antigen forms displaying BNP-immu-
noreactivity by SES assay. Calibration curves for three different antigens:   
synthetic BNP (-■-), recombinant proBNP (glycosylated, expressed in mam-
malian cell line; HyTest Cat.# 8GOB2) (-■-), recombinant proBNP (non-glyc-
osylated, expressed in E. coli, HyTest Cat.# 8PRO9)(-■-). 

Figure 2. Stability studies of BNP.  (A) synthetic BNP (Peptide Institute, 
Japan) reconstituted in individual normal human EDTA-plasma and (B) in-
dividual HF patient EDTA-plasma were incubated at RT (24 oC) for different 
time periods.  BNP immunoreactivity was tested in the SES assay (-■-) and 
conventional type BNP assay utilizing two MAbs 50E126-32 and 24C511-17 
specific to the distant epitopes (-■-).
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BNP measurements in HF plasma. BNP im-
munoreactivity measurements (BNP and proBNP) 
in individual EDTA-plasma samples of HF patients 
performed by two types of BNP assays also re-
vealed the superiority of the single epitope prin-
ciple over the conventional one. BNP concen-
tration in 94 HF plasma samples was quantified  
by an SES assay prototype and commercially     
available conventional type Siemens ADVIA Cen-
taur BNP immunoassay. The Siemens assay utilizes 
one MAb specific to the C-terminus (epitope 27-32) 
and another MAb specific to the ring structure of the 
BNP molecule (epitope 14-21) (7). Both assays were 
calibrated with recombinant proBNP, expressed in  
E. coli. In all plasma samples, when compared with 
the results obtained by Siemens BNP immunoas-
say, SES assay detected significantly more BNP; 
from 1.2 to 7.2-fold; 2.1±0.9 (mean±SD). BNP con-
centration in seven plasma samples (7.4% of a to-

tal of 94 samples) when measured by SES assay 
went from 3 to 7.2-fold higher than that measured 
by Siemens assay. Results of the BNP mea- 
surements in 94 HF patients plasma are present- 
ed in Fig. 3.

As can be seen from Fig. 3, Siemens assay under-
estimates circulating BNP concentrations in HF  
patients. This observation can at least be explained 
by the fact that one of the MAbs, utilized in the  
Siemens assay, is specific to the epitope 27-32  
and cannot recognize BNP forms truncated from 
the C-terminus. The HyTest SES assay, being sig- 
nificantly less sensitive to the proteolytic degrada-
tion of the antigen, is capable of detecting all forms 
displaying BNP-immunoreactivity: the intact and ter-
minus-truncated antigens. The SES assay appears 
to be a preferable assay for the absolute BNP quan-
tification in human blood. 

Figure 3. BNP measurements in 94 HF patients’ plasma samples. BNP concentration was measured by the SES (green bars) and Siemens (brown bars) 
BNP assays. Cases when the concentrations measured by SES assay were 3 to 7.2-fold higher than those measured by Siemens assay are marked by red 
ovals. 

 

0
0,4
0,8
1,2
1,6

2
2,4
2,8
3,2
3,6

4
4,4
4,8
5,2
5,6

6
6,4
6,8
7,2
7,6

8
8,4
8,8
9,2

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47 49 51 53 55 57 59 61 63 65 67 69 71 73 75 77 79 81 83 85 87 89 91 93

HF patient samples 

B
N

P
 c

on
ce

nt
ra

tio
n,

 n
g/

m
l

The true BNP values are required to make a correct 
diagnosis for patients admitted to the emergency 
department (ED) with symptoms of HF. Specific “rule 
out” (BNP <100 pg/ml) and “rule in” (BNP >400 pg/
ml) values are currently used by cardiologists to make 
the most accurate diagnosis in ED (8). Fig. 4 repre-

sents the difference in BNP content for four select-
ed patients measured by SES and Siemens assays. 
Being measured by the Siemens BNP assay these  
patients (especially patient #4) could be misclas- 
sified (uncertainty zone: concentration range from 
100 pg/ml to 400 pg/ml) and could therefore be mis-
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Ordering information:
MAb Cat. # Specificity Isotype Epitope Application
24C5 4BNP2 BNP, proBNP IgG1 a.a.r. 11-17 SES assay (capture)
Ab-BNP2 4BFab5 Immune complex 

(MAb 24C5/BNP/proBNP)
IgG2a N/A SES assay (detection)
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Ordering information:
Product Cat. # Purity Application
Human recombinant proBNP (E. coli) 8PRO9 >95% BNP assay standard or calibrator
Glycosylated human recombinant proBNP 8GOB2 >95% BNP assay standard or calibrator

IP: HyTest Ltd. WO 2008/125733 A1 
IMMUNOASSAY FOR QUANTIFICATION OF AN UNSTABLE ANTIGEN SELECTED FROM BNP AND PROBNP
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Figure 4. BNP measurements in plasma of four selected HF patients  
by two BNP assays. BNP concentration was measured by the SES (green 
bars) and Siemens (red bars) assays. When measured by Siemens assay 
these patients may have unconfirmed HF (BNP concentrations in the range of 
100-400 pg/ml), whereas measured by the SES assay - confirmed HF (more 
than 400 pg/ml). The lower limit of the uncertainty zone or unconfirmed HF 
(100 pg/ml) is marked as green dash line; the lower limit of the zone where 
HF is definitely present (400 pg/ml) is marked as red dash line.

takenly diagnosed. When measured by the SES as-
say, the same patients undoubtedly belong to the 
“rule in” zone. This example confirms the idea that 
the SES assay approach is preferable for the precise 
BNP quantification.

HyTest will be presenting additional data at AACC. You are welcome to attend our OEM lecture: 
“BNP, NT-proBNP and precursor molecule: biochemical features and measurements in blood” – to be 
held on Wednesday, July 28 at 9:40 am. Abstract C-79  “BNP Measurements by Two Assays Utilizing Anti-
bodies with Different Epitope Specificity” will be presented at Cardiac Markers session on July 28 at 10.00.


