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Chapter Supplement

Details about detection of IDH1/2 mutations  
by CADMA PCR

Chapter Supplement – Isocitrate Dehydrogenase Mutations 
are Better Prognostic Marker than O6-methylguanine-DNA 
Methyltransferase Promoter Methylation in Glioblastomas –  
a Retrospective, Single-centre Molecular Genetics Study of Gliomas

Tab. 1. Primers used in CADMA PCR.

Gene Mutation Mutation specific primer Overlapping wild-type primer Wild-type primer

IDH1 R132H gatgggtaaaacctatAatcatagAtcA tgagtggatgggtaaaacctatcatcat cttacttgatccccataagcatga

IDH1 R132C ggatgggtaaaacctatAatcataAgtT tgagtggatgggtaaaacctatcatcat cttacttgatccccataagcatga

IDH2 R172K gctggacGaagcccatcaAcattgAcaA ctggctggaccaagcccatcaccat cctacctggtcgccatgggcgt

*mismatched positions of mutation specific primers are marked in capital letters 
 IDH1 – isocitratedehydrogenase 1, IDH2 – isocitratedehydrogenase 2
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CADMA detection combines allele 
specific PCR with intended mismatch 
and competition for template between 
primers [1]. All qPCR reactions were 
designed and carried out according to 
the MIQE guidelines [2]. IDH1 R132H and 
R132C mutation specific, overlapping 
wild-type and reverse primers were de
signed elementary and for each mutation 
selectively to able to distinguish the 
mutated and wild-type allele after melt
ing analysis. IDH2 R172K primers were 
designed using uMELT software [3]. Ten 
microliters of PCR reaction mixture con- 
tained – 1xHotStar Taq Plus Master Mix kit 
(Qiagen, Hilden, Germany), 1xEVAgreen 
(Biotinum, Hayward, USA), mutation 
specific primer (0.4 nmol), overlapping 
wild-type primer (0.1 nmol), wild-type 
primer (0.4 nmol) (Generi-Biotech, 
Hradec Kralove, Czech Republic) (Tab. 1) 
and 4 ng of DNA. PCR protocol consisted 
of 95 °C 15 sec, 35× (95 °C 10 sec, 60 °C 
20 sec, 72 °C), 95 °C 10 sec, 60 °C 45 sec, 
melt to 95 °C with a temperature increase 
of 0.06 °C/sec. PCR and HRM analysis 
were performed on the LightCycler 

480 System (Roche Diagnostics Corp
oration, Basel, Switzerland). IDH1 
R132H, IDH1 wild-type, IDH2 R172K 
and IDH2 wild-type were purchased 
from Horizon Diagnostics (Horizon 
Diagnostics, Cambridge, UK) and IDH1 
R132C patient DNA was a gift from 
CGB laboratory (CGB laboratory, AGEL 
company, Czech Republic). DNA of 
standards were amplified by REPLI-g 
Single Cell Qiagen kit (Qiagen, Hilden, 
Germany) according to manufacturer’s 
instructions concentrations of DNA 
standards were measured by PCR-
based calibration curve method and 
mutation DNA fraction was assessed 
by massive parallel sequencing on 
MiSeq (Illumina). Amplicons were 
prepared with using of IDH1 forward 
(ACCAAATGGCACCATACGA), IDH1 
reverse (GCAAAATCACATTATTGCC 
AAC), IDH2 forward (GCTGCAGTGGG 
ACCACTATT) and IDH2 reverse (TGTGG 
CCTTGTACTGCAGAG) primers (Generi-
Biotech, Hradec Kralove, Czech 
Republic) were purified, tagmented 
and indexed using Nextera XT DNA 
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Sample Preparation kit (Illumina, San 
Diego, USA) and then sequenced using 
MiSeq Reagent kit v2 300 cycles with 
coverage exceeding 10,000 in every 
sample tested. The output data were 
preprocessed using MiSeq Reporter 
2.3 (Illumina) and then variants calls 
were processed using homemade MS 
Excel VBA script [4]. DNA from each 
mutated standards was serially diluted 
into wild-type reference standards from 
Horizon Diagnostics to the following 
fractions of mutated alleles in a wild-
type background (0, 2.5, 5, 10, 15, 20, 
25, 30, 35, 40, 45, and 50%) and used 
for quantification of IDH mutations. The 

LightCycler 480 System software was 
used for analysis. CADMA PCR results 
of dilution series of IDH1 R132H, IDH1 
R132C and IDH2 R172K are shown in Fig. 
1. The presence of wild-type peak (higher 
Tm) with or without the mutant peak 
(lower Tm) was used for qualification 
of IDH1 R132H, R132C and IDH2 R172K 
in the samples. The ratio of mutant 
and wild-type peaks height in relation 
to percentage of mutated allele was 
used for quantification of IDH1 R132H, 
R132C and IDH2 R172K in the samples 
in each analysis (Fig. 1). All CADMA PCR 
analysis was performed retrospectively 
between years 2013–2014 from stock 

DNA samples and three times repeated 
for mutated samples.
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Fig. 1. An example of CADMA PCR results for dilution series and regression analysis used for quantification. 
A – dilution series for IDH1 R132H mutation, B – dilution series for IDH1 R132C mutation, C – dilution series for IDH2 R172K mutation
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