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Table S1. Plasmodium antigen-specific monoclonal antibodies used in screening for the 4-Plex array 

development 

Abbreviation: ELISA, enzyme-linked immunosorbent assay; LF, lateral flow; WB, western blot  
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Table S2. Rapid antibody pairing to identify the high performing antibody pair in detecting HRP2  

 

For the rapid antibody pairing study, an array immobilized with 14 of anti-HRP2 monoclonal antibodies on the bottom of each 

well of 96-well plate was screened pairwise against 10, 100, and 1,000 pg/ml of recombinant HRP2 protein.  The performance of 

each capture-detection pair was screened by measuring signal-to-noise ratio. Signal-to-noise ratio of 10 pg/ml to blank sample is 

shown. The heat map was created using the Quick Analysis tool from Excel. The red in color represents the stronger binding 

response whereas the blue for the poor binding response.  
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Table S3. Rapid antibody pairing to identify the high performing antibody pair in detecting Pan LDH and 

P. vivax LDH  

 

For the rapid antibody pairing study, an array immobilized with 8 of anti-pan LDH and anti-P. vivax LDH monoclonal antibodies 

on the bottom of each well of 96-well plate was screened pairwise against 100, 1,000, and 10,000 pg/ml of either P. falciparum 

LDH or P. vivax LDH proteins. The performance of each capture-detection pair was screened by measuring signal-to-noise ratio. 

Signal-to-noise ratio of 1,000 pg/ml to blank sample is shown. The heat map was created using the Quick Analysis tool from 

Excel. The red in color represents the stronger binding response whereas the blue for the poor binding response.  
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Table S4.  Final monoclonal antibodies and calibrator proteins with their sources used on the 4-Plex array 

 

a Quantification of human CRP is based on competitive ELISA using biotinylated CRP. Supplier is shown in parenthesis.                   

b Pan LDH assay may be used for quantification of pLDH in a specimen infected with P. falciparum species. 
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Table S5. Characterization of calibrator curves generated during assay validation  

 

a Accuracy was calculated using the formula; observed concentration/expected concentration) x 100. Data were analyzed from 

twelve calibration curves obtained on different days.                                                                                                     
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Table S6. Dilutional linearity with the 4-Plex array   
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a Accuracy was calculated using the analyte concentration determined at dilution 1:4 as a reference value. 

ND: not detected 
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Table S7. Descriptive statistics for amount of circulating antigen per parasite 

 

 

 

 

a Analysis was performed with specimens with parasitemia in the range of 1 to 100 parasites/L and analyte concentration greater 

than the assay cutoff.  

 

 

a  

  

Biomarker                 Mean        Min             25 percentile  Median           75 percentile Max 
   

HRP2                   39  7.295        0.001              0.008  0.049                 0.386 108  
        
Pan LDH              30  0.066                0.013              0.030                0.035                 0.074                  0.269 
    
P. vivax LDH         41  0.006                0.001              0.002                0.003                 0.008                  0.038 
   

No. of  
specimen

a
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Fig S1.  Concentration of HRP2 and Pan LDH, and parasitemia in blood specimens from all subjects 

obtained during a course of IBSM study. (A) concentration of HRP2 and Pan LDH, and (B) Parasitemia. 

The dotted lines indicate cut-off values. 

 

  



11 
 

                                       

Fig S2. Distribution of CRP levels in malaria non-infected and infected groups. Box plots of CRP 

levels in infection positive and negative groups determined by A) qPCR and B) 4-Plex array. Uninfected 

group determined by 4-Plex array was defined by the absence of any of malaria antigens.  CRP levels 

were analyzed only from specimens which had quantifiable amount of HRP2, and P. vivax LDH greater 

than the assay cutoff. The results show the median (horizontal line), the 25th and 75the percentiles 

(boxes), the 10th and 90th percentiles (error bars) and the outliers (open circles). The two-tailed Mann–

Whitney U-test was used to compare the distributions of two unmatched groups. 

 

 


