
Introduction
QPCR instruments are able to monitor amplicon quantity in real-time during PCR reactions by 
detecting fluorescence signals and recording fluorescence data. The majority of fluorescence is 
reflected out of the QPCR plate either by the polypropylene itself or by the walls of the thermal 
cycler block, when natural polypropylene is used. QPCR plates containing a white pigment 
improve reflection towards the fluorescence detector inside the thermocycler during a QPCR run 
(Figure 1 and Figure 2). 

Aim
To investigate if white 96-well plates allow better fluorescence detection of PCR products during 
QPCR assays than natural 96-well plates. 

Method
A QPCR assay targeting a 94 bp region of human GAPDH was selected to assess QPCR 
performance of natural versus Thermo Scientific white 96-well QPCR plates (AB-0600). In order to 
avoid inter-run variation, both types of plates were cut in half and sealed (Figure 3) using a Thermo 
Scientific ALPS 50V manual heat sealer, for simultaneous assay in a Stratagene Mx3005P QPCR 
instrument (Stratagene, Leicester).

Human genomic DNA (Sigma Aldrich, Dorset) was serially diluted to 100 ng, 10 ng, 1 ng and  
100 pg in the final reaction. Eight replicate samples were used for each template dilution and the 
experiment was repeated 3 times. Thermo Scientific ABsolute™ QPCR SYBR® Green Mix (AB-1162) 
was used for all experiments. Both GAPDH primers (forward 5’ ACAGTCAGCCGCATCTTCTT 3’ and 
reverse 5’ ACGACCAAATCCGTTGACTC 3’ (Thermo Scientific) were used at a final concentration of 
70 nM. 
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Figure 2: White plastic generates greater reflection of light back to the detector compared to 
natural plates, resulting in higher signal-to-background ratio. Three dilutions of fluorescein were 
added to each well and detected using a CCD camera.

Figure 1: Schematic showing well-to-well cross-talk with natural 
plastic. Light passes through the natural plastic and reflects off 
the thermal cycling block, resulting in signal refraction, hence 
a higher signal variance. In contrast, white plates prevent 
refraction by reducing signal transmission through the plastic to 
produce a more intense and consistent reflection.

Results
Results presented in Table 1 and Figure 3 show that compared to the natural plates, white QPCR 
plates generate earlier CT and higher end-point fluorescence values. The GAPDH amplification 
plots are consistently superior across all four template dilutions with white plates. Figure 4 shows 
notably more refined SYBR Green melting profiles for the GAPDH amplicon using white plates in 
comparison with those produced using natural plates.

Conclusion
•	 Earlier CT and higher end-point fluorescence values using the white plates, indicate greater 

QPCR sensitivity due to higher signal-to-background ratio and minimal well-to-well cross-talk 
compared to natural plates.  

•	 A significant enhancement in shape and precision of the melt curve shows greater QPCR 
specificity.  

•	 The use of white QPCR plates for high resolution melt analysis may result in more sensitive 
SNP discrimination, and improved detection of low copy number targets in comparison with 
natural plates.   
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Figure 3: A digital image showing the natural and white plates 
(AB-0600) cut in half and heat sealed together in order to 
assess their QPCR performance in a single experiment.

Table 1: Mean CT Values for GAPDH
DNA (ng) 100 10 1 0.1
Natural Plates 25.45 28.63 31.63 35.05
White Plates 23.86 26.98 30.62 34.30
ΔCT (White-Natural) -1.59 -1.64 -1.01 -0.75

Figure 4: GAPDH 
amplification using 100 ng, 
10 ng, 1 ng and 100 pg of 
human genomic DNA and 
ABsolute QPCR SYBR Green 
Mix. Red amplification plots 
representing the white plates 
show earlier CT values and 
higher end-point fluorescence 
compared to the blue plots 
for the natural plates. Each 
curve represents the mean of 
eight replicates.

Figure 5: Melting profiles of 
GAPDH amplicons in white 
plates (red) and natural plates 
(blue) across four 10-fold 
dilutions of human genomic 
DNA. 


