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Introduction

The Luminex® xTAG® Cystic Fibrosis Kit (EU)[herein termed
XTAG CFE] is a qualitative genotyping device used to
simultaneously detect and identify a panel of mutations and
variants in the Cystic Fibrosis transmembrane conductance
regulator (CFTR) gene in human blood specimens and blood
spots. The assay identifies the recommended ACMG/ACOG
mutations and variations, as well as some of the world’s
most prevalent mutations. Additionally, XTAG CFE identifies
mutations specific to Europe, such as 4016insT, L1065P and
L1077P in the French and Italian populations, 2184insA in
Central Europe, T338l in the Italian (Sardinia) population,
712-1G>T in the Spanish population, and E585X, R1066H,
Q552X and G1244E in Southern Europe. DNA samples can
be screened for 5 variants and up to 75 CFTR mutations, out
of a total pool of 85 available mutations, allowing the user
to customize CF testing to a particular region. The assay is
comprised of a single multiplex polymerase chain reaction
which is then used in three separate Allele Specific Primer
Extension (ASPE) reactions (A, B, and C). The aim of these
studies was to assess the performance of the XTAG CFE
assay.

Materials and Methods

Accuracy of the XTAG CFE assay was assessed using de-identified
leftover, archived genomic DNA extracted from whole-blood
specimens and dried bloodspots as well as Coriell cell lines. For
accuracy testing custom-designed plasmids were used to
supplement rare mutations. The XTAG® Cystic Fibrosis Mutation
Detection Kit was used as the reference method for most
reaction A mutations, and bidirectional dideoxy-sequencing for
some reaction A mutations and all reaction B and C mutations.

The limit of detection (LoD) and range of the xTAG CFE assay
were determined by analyzing serial dilutions of genomic DNA
samples prepared from Coriell lymphoid cell lines. Samples were
selected to represent cystic fibrosis mutations with high
prevalence and to represent mutations across each ASPE reaction
(A, Band C). The concentration range of the serial dilutions was
0.39-300 ng/uL). Five microliters of each dilution was used. The
limiting input DNA concentrations, below or above which calls for
particular alleles begin to fail, were noted. The LoD was defined
as the lowest amount of genomic DNA in a sample for which the
assay can detect genotypes with a Positive Concordance rate of >
95%, equivalent to a type Il error (B) / false negative level of <
5%. As all analyte targets will not behave the same in a multiplex
assay, the concentration selected as the range or the limit of
detection was chosen so that the claimed LoD and range is true
for each analyte target.

Results

Performance of the XTAG CFE assay was determined by assessing
accuracy, range and limit of detection of the assay. xTAG CFEis a
qualitative binary assay in which results are categorized as
positive and negativel. A total of 530 samples were analyzed.
Four hundred and seventeen (417) samples were heterozygous
with one XTAG CFE mutation and a wild type allele. Twenty (20)
samples were homozygous wild type. Ninety-three (93) samples
were diseased samples carrying two mutant alleles (Table 1).
Accuracy per mutation, including plasmids for rare mutations, are
shown in Table 2. Five samples containing the 1506V variant was
accurately detected (not shown in table). Overall accuracy was
100% (530/530) with a lower bound (LB) of the 95% confidence
interval (Cl) of 99.31%.
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Genotype Comparator Method
XTAG CFE
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