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GOAL ��� �  to provide the research community with comprehensive human plasma 
proteome profiling tools 
 
BSI antibodies are made against mixtures of native proteins having the advantage to recognize these 
polypeptides in their native configuration, harboring their numerous potential post-translational 
modifications and carrying the imprints of their also numerous interactions with other (macro)molecules  
including proteins. Our goal is to cover all of the natural epitopes with at least one antibody. These 
antibodies are primarily planned to be used in experiments where no pre-conception is set toward antibody 
specificity and so these antibodies can serve as discovery tools capable of targeting high- as well as low-
abundant analytes in complex, nonfractionated proteomes. The resolution of such proteome profiling 
efforts correlate directly to the number of antibodies included and specificity becomes important if new 
discoveries have been made. 
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PlasmaScan™
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Monoclonal antibody library generation process
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Redundancy analysis of 
candidates

Reaction pattern of disease specific (based on pool screening) nascent and cloned biomarker mAB 
candidates were analyzed by pair wise comparison of 63 mAB ELISA results from 150 biotinylated plasma 
samples. R2 values were computed and clustered (green-red heat map). Treshold of 0.8 identifies a few 
clustered mABs (<10).   

PlasmaScan and QuantiPlasma
libraries

As biomarker discovery is feasible by nascent monoclonal antibody libraries we cloned and characterized
>380 mAbs.  
 
PlasmaScan: Each mAB gives signal in the capture ELISA test using either biotinylated whole or depleted 
(HU7 or HU14) human plasma samples.  
 
QuantiPlasma: Each mAB provides signal with biotinylated whole of depleted plasma and the signal is 
inhibitable with non labelled plasma samples (whole or depleted).  

Immunogen

250

148

98

64

50

36

22

ladder
total plasma

Hu7 depleted

normalized Hu7 depleted

250

148

98

64

50

36

22

ladder

250250

148148

9898

6464

5050

36

22

ladder
total plasma

Hu7 depleted

normalized Hu7 depleted

total plasma

Hu7 depleted

normalized Hu7 depleted

10 100 1000

0

10

20

30

40

50

n
um

be
r 

p
e

pt
id

e
s 

id
e

n
tif

ie
d

 b
y 

M
S

/M
S

reported concentration of proteins in serum (µg/ml)

 Agilent depleted
 High stringency
 M edium  s tr ingency
 Low stringency

MARS depleted
High stringency
Medium stringency

Low Stringency

MARS depleted
High stringency
Medium stringency

Low Stringency

D50

40

30

20

0

10
Reported concentration of proteins in serum (ug/ml)

100 1000

10

N
um

be
r 

of
 p

ep
tid

e
s 

id
en

tif
ie

d 
b

y 
M

S
/M

S

10 100 1000

0

10

20

30

40

50

n
um

be
r 

p
e

pt
id

e
s 

id
e

n
tif

ie
d

 b
y 

M
S

/M
S

reported concentration of proteins in serum (µg/ml)

 Agilent depleted
 High stringency
 M edium  s tr ingency
 Low stringency

MARS depleted
High stringency
Medium stringency

Low Stringency

MARS depleted
High stringency
Medium stringency

Low Stringency

D50

40

30

20

0

10
Reported concentration of proteins in serum (ug/ml)

100 1000

10

N
um

be
r 

of
 p

ep
tid

e
s 

id
en

tif
ie

d 
b

y 
M

S
/M

S

������
������

��������	��
����������	�
�����	"�	���



����

	#$�!�%��&����	
�'

����
��
���
����

%�������
��(����
��	���

)�������
��
���	���� *++ *, -

Immunogens are prepared from normal or disease plasma samples by depleting the most abundant proteins 
and normalizing the remaining material. Spectral counting shotgun MS result shows that the relative 
abundance (as detected by the spectral counts) of identified plasma proteins shows less representational 
difference (Y axis) than reported (X axis) when medium stringency conditions are used (green line) as 
opposed to the non normalized sample (black line) and the low and high stringency conditions (blue and 
red symbols). SDS –PAGE shows more bands and “smear” appearance in the normalized sample as 
compared to HU-7 (Agilent) depleted plasma samples.  

Shotgun MS / spectral counts                                    SDS PAGE
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Biomarker discovery via 
nascent library 

screening

Biomarker discovery is feasible via the screening of nascent mAB libraries. In the current example lung 
cancer plasma specific mAB libraries were screened against pooled biotinylated lung cancer (LC) plasma 
and control plasma samples (depleted on HU-14 columns). Individual plasma sample screening validated 
the results (see BSI mAB 4 and ROC curve) 

Pooled lung cancer (LC) vs. pooled control plasma

BSI mAB -4 was selected with 24 other candidates aft er validation on three 
independent cohorts of individual LC and control pl asma samples

Cntrl LC

Microarray Experiment Biomarker characterization with mABs
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Nascent library generation
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Classical hybridoma technology is automated and large 
number of nascent hybridomas are generated    (>5000/yr)
under controlled conditions. Hybrids secreting >50 ng/ml 
mAB (IgG) are slected first. Selected nascent hybrids are 
screened with biotinylated HU-7 or HU-14 (Agilent) depleted 
plasma samples in high throughput a direct capture ELISA 
assay. All hybridoma supernatants that produce signal in this 
assay are used for biomarker discovery and collectively named 
as nascent monoclonal antibody libraries. We generate 
nascent libraries against the normal human plasma proteome, 
but also against disease proteomes (cancer plasma).  
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Global proteome analysis has been hampered 
by a variety of methodological problems. To 
address the imminent need for an improved 
proteome profiling tool, we developed a 
proteome-wide strategy, referred to as mAB 
proteomics to quickly obtain sufficiently 
comprehensive mAB libraries directed to the 
natural immunogenic epitome of the human 
plasma proteome. Once the plasma epitome is 
sufficiently covered by hundreds to thousands 
of mABs, each directed against a different 
epitope, proteome profiling experiments can be 
performed similarly to gene expression 
profiling.  
 
Here we show:  
 

1. The process a mAB library generation 
against highly complex protein mixes 
(human plasma). The use of the libraries 
in biomarker discovery 

2. The generation of the immunogen, 
depleted and normalized human plasma 

3. Generation and characterization of 
nascent mAb libraries 

4. Feasibility of cancer biomarker discovery 
with mAB libraries (a nascent library in 
the example) 

5. Redundancy characterization of lung 
cancer biomarker candidates 

6. Protein and epitope level redundancy 
analysis of PlasmaScan and 
QuantiPlasma libraries 

7. Performance of QuantiPlasma-69 and 
Plasmascan-380 mAB libraries in 
micorarray experiments. 

Performance
QantiPlasma library CV:~10%

PlasmaScan library
CV: 10-20% 

PlasmaScan-380
www.Arrayit.com
www.Microbiochips.com
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QuantiPlasma TM Global Protein Profiling System:

69 mAbs

BSI0177

BSI0195

BSI0239

Assay Blank Samples

Assay Blank SamplesmAb ID

BSI0177

BSI0195

BSI0239

% Inhibition

5963 39 32

4468 94 93

29879 96 94

Assay Blank SamplesmAb ID

BSI0177

BSI0195

BSI0239

% Inhibition

5963 39 32

4468 94 93

29879 96 94

69 mABs
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Phage display for the determination of cognate epitope tags (CEPT)

76,56%

16,91%
6,53%

Distribution of Epitop ID result of 
analysed antibodies

Positive not 
"Random"
"Random"

Negative

0,5

5

50

500

5000

50000

0,05 10 20 30 40 50 60 70 80 90 100

N
um

b
er

 o
f r

ed
u

nd
a

nt
 p

ai
rs

Antibody redundancy (%)
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Significant relatedness < 5%

ELISA                   BIACORE

Although, the number of immunogenic epitops (human plasma proteome vs. Balb/c mouse host) may be 
over 10 fold higher than the number of individual proteins in the human plasma, thus >100,000 (estimate),  
The likelihood that our mAB generation process produces many mABs recognizing the same epitope
(epitope level redundancy) and/or the same protein (protein level redundancy) is not negligible. In order to 
address the issue of epitope level redundancy we tested our mABs in phage display experiments and in 
mAB antibody competition experiments (not shown), protein level redundancy was tested on a set of 39 
mABs in pair vise (immobilized vs. biotinylated) sandwich ELISA experiments.   
 
Phage display of 380 mABs was successful for 93% of the mABs, 17% of the experiments showed quasi 
random sequences, the rest (76%) detected a single peptide or a motiv. Significant redundancy >60% was 
detected in parivise comparison of >5% of the peptides however, no identical phage display result was 
obtained for any antibodies.   
 
Sandwich ELISA of 39% mABs in pair vise comparisons (immobilized vs. biotinylated) showed only 
one strong bi-directional reaction (red squares), three antibodies showed weak bi-directional reaction (green 
squares), while 15 mAB showed unidirectional reaction.     

Epitope and protein level redundancy of 
PlasmaScan and QuantiPlasma libraries

Sandwich ELISA

Although, the number of immunogenic epitops (human plasma proteome vs. Balb/c mouse host) may be 
over 10 fold higher than the number of individual proteins in the human plasma, thus >100,000 (estimate),  
The likelihood that our mAB generation process produces many mABs recognizing the same epitope
(epitope level redundancy) and/or the same protein (protein level redundancy) is not negligible. In order to 
address the issue of epitope level redundancy we tested our mABs in phage display experiments and in 
mAB antibody competition experiments (not shown), protein level redundancy was tested on a set of 39 
mABs in pair vise (immobilized vs. biotinylated) sandwich ELISA experiments.   
 
Phage display of 380 mABs was successful for 93% of the mABs, 17% of the experiments showed quasi 
random sequences, the rest (76%) detected a single peptide or a motiv. Significant redundancy >60% was 
detected in parivise comparison of >5% of the peptides however, no identical phage display result was 
obtained for any antibodies.   
 
Sandwich ELISA of 39% mABs in pair vise comparisons (immobilized vs. biotinylated) showed only 
three bi-directional reactions (red squares, <10%), while 15 mAB showed unidirectional reaction (green/ 
grey).    
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