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Discrimination of base-pair neutral single 
nucleotide polymorphism (SNP) by high-

resolution melting on QuanTyper™-48 
 

 

 
 

High-resolution melting (HRM) analysis has recently emerged as a 
simple, rapid and cost-effective method for mutation screening and 
genotyping of single nucleotide polymorphisms. In this study, we 
show that the most subtle and hard to detect genetic variation, an 
A/T conversion, is possible to genotype by HRM on QuanTyper-48. 

 
 
Introduction 
High-resolution melting (HRM) analysis 
is a novel method for studying genetic 
variation within PCR amplicons. The 
technique was initially thought to require 
the use of a new generation of saturating 
DNA dyes1, but was recently shown to 
work equally well with SYBR Green I, a 
non-saturating dye2-4. In HRM-
designated instruments the decrease in 
fluorescence caused by the transition of 
dsDNA to single stranded DNA 
(ssDNA) with increasing temperature is 
carefully monitored. With the aid of 
tailor-made analysis software, different 
genetic variants can be discerned by the 
appearance of their characteristic 
melting curves. The fact that probes are 
not required makes experiments less 
costly as well as easier to set up and 
optimize compared to conventional 
PCR-based genotyping techniques. 
 
The usefulness of HRM for genotyping 
of single nucleotide polymorphisms 

(SNPs) has been demonstrated in 
several recent reports5-7. Amplicons 
containing the polymorphic loci are 
generated and the different genetic 
variants can be identified by the 
appearance of their respective melting 
profiles. Homozygotes are distinguished 
from each other by a shift of the melting 
curve along the temperature axis while 
heterozygotes differ from homozygotes 
in curve shape. One of the most 
challenging tasks for an HRM-enabled 
instrument is the discrimination of base-
pair neutral homozygotes, i.e. A/T to 
T/A, or, C/G to G/C conversions8. 
The difference in melting temperature 
between AA and TT homozygotes is 
approximately 0.1 ºC and highly 
sensitive instrumentation is required in 
order to separate their melting curves. In 
this study, the aim was to show that 
HRM on QuanTyper-48 super-
convective9,10 thermal cycler is 
sufficiently sensitive and accurate to 
discriminate between two such 
amplicons.  
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Materials and Methods 
Two 50 base pair oligonucleotide pairs 
corresponding to the Y-chromosomal 
region NCBI36:Y:20327149-20327198, 
containing either A:T or T:A in position 
23 functioned as templates for the PCR 
reaction. Primers M45F and M45R, 
previously designed to amplify this 
genomic region and subsequently 
confirmed to also amplify the artificial 
template were used in the PCR reaction. 
Real-time PCR was performed in 
QuanTyper-48 according to the 
conditions below. Immediately following 
thermal cycling, high-resolution melting 
profiles were generated by subjecting the 
samples to a temperature gradient while 
continuously monitoring the drop in 
fluorescence as the nucleotide strands 
denatured. 
 
The high-resolution melting data were 
analyzed using QT analysis software v. 
1.03. The raw fluorescence data was 
subjected to normalization and 
temperature shifting in order to remove 
background fluorescence, to make up 
for sample-to-sample variation and to 
aid visual interpretation and automatic 
grouping of similar melting curves. 
Normalization intervals of 
approximately 2 ºC were set in linear 
regions before and after the melting 
transition and the curves were rescaled 
from 0 to 100 % fluorescence. 
Automatic grouping of similar melting 
curves was carried out using a shape-
matching algorithm within the analysis 
software.  
 
The samples were run in duplicates on 
three separate occasions with consistent 
results. 
 
Table 1. PCR protocol 
                                              Final conc. 
Oligo template    1 nM 
primer M45F   0.4 µM 
primer M45R   0.4 µM 

MgCl2†    2.5 mM 
10x Buffer†   1x 
Taq polymeras†   0.04 U/µL 
SYTO 9 †   2 mM 
dNTPs‡    0.2 Mm 
dH2O to a final volume of   20 µl 
__________________________________ 
 
PCR cycling parameters 
95 οC for 120 s followed by 35 cycles of [95 
οC for 0 s; 60 οC for 3 s; 72 οC for 8 s]. 
 
HRM  parameters 
65 οC for 10 s, followed by a temperature 
gradient from 65 ο to 85 ο at a rate of 0.1 
οC/s. 
 
Results and Discussion 
After normalization and temperature 
shifting of the raw fluorescence data a 
slight shift along the temperature axis 
made the two genetic variants easily 
distinguishable by visual inspection 
(Figures 1 and 2). Minimal spread 
between duplicates was observed in all 
runs (Figure 1). A combination of the 
two genotypes A and T, representing a 
heterozygous sample, was also clearly 
distinguishable as a third curve shape 
(dark green, Figure 2). 
 
SuperConvection™ is a novel 
technology that minimizes thermal 
heterogeneity within samples by 
inducing enhanced mass-transport in the 
reaction mixture. Together with a 
sophisticated in-tube temperature 
measurement system, this enables an 
exact control of sample temperature 
which can potentially increase the 
sensitivity and accuracy of HRM. 
Moreover, the positive effect of 
SuperConvection on temperature 
homogeneity enables a continuous heat 
gradient, resulting in a higher melting 
curve resolution compared to other 
HRM instruments that rely on stepwise 
heating. 
                                                 
† From Invitrogen. 
‡ Each dNTP at 0.2 mM final conc. dNTPs from 
GE Healthcare. 
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Figure 1 HRM analysis on QuanTyper-48 discriminating A from T at a Y-chromosomal 
SNP position. 
 
 
 

 
 

Figure 2 HRM analysis on QuanTyper-48 using the same Y-chromosomal SNP PCR as 
in Figure 1. A is again discriminated from T. In addition, an A+T mix (equivalent to a 
heterozygous sample of an autosomal locus) is clearly distinguishable as a third curve 
shape (dark green). 
 
 
 
The performance of QuanTyper-48 was 
tested by subjecting it to the most 
demanding task for an HRM-enabled 
instrument, namely the discrimination of 
base-pair neutral homozygotes. By 
successfully distinguishing the melting 

curves of two amplicons differing by a 
single A/T SNP, it is concluded that 
HRM on QuanTyper-48 has the 
capability to challenge the leading 
instruments on the market in terms of 
sensitivity and accuracy. 
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