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KORELACE GENOTYPU A FENOTYPU CYP2C19: FENOKONVERZE, POPULACNI SPECIFIKA A MODERNI SEKVENACNI PRISTUPY V PERSONALIZOVANE FARMAKOTERAPII
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Cytochrom P450 2C19 (CYP2C19) hraje klicovou roli v metabolismu mnoha bézné uziva-
nych Iéciv, veéetné klopidogrelu, antidepresiv ¢i inhibitor protonové pumpy. Ackoli je
genotypizace genu CYP2C19 uzite¢nym nastrojem personalizované mediciny, v klinické
praxi ¢asto narazi na fenomén fenokonverze, kdy redlny fenotyp (enzymaticka aktivita)
pacienta neodpovida genetickému predpokladu. Tento jev je nejcastéji zplsoben lé-
kovymi interakcemi mezi induktory a inhibitory CYP nebo komorbiditami pacienta. Ve
stredoevropské populaci je distribuce alel charakterizovana podprdmeérnou prevalenci
loss-of-function alely *2 (cca 7-8 %) a nadprlimérnou prevalenci gain-of-function alely
*17 (cca 29 %), coz zvysuje riziko chybné interpretace farmakogenetickych vysledka.
Konven¢ni PCR metody detekuji pouze predem definované varianty a neumoznuji tzv.
haplotype phasing. Sekvenovani nové generace (NGS) a sekvenovani exomu (WES) tyto
limity pfekondvaji, aviak za cenu vyssi interpretacni a organizacni ndro¢nosti. Znalost
lokélnich populacnich specifik a rizik fenokonverze je nezbytnym predpokladem pro
bezpec¢nou individualizaci farmakoterapie.
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Genotype-phenotype correlation of CYP2C179: phenoconversion,
population-specific characteristics, and modern sequencing approaches
in personalised pharmacotherapy

Cytochrome P450 2C19 (CYP2C19) plays a key role in the metabolism of many com-
monly used medicines, including clopidogrel, antidepressants and proton pump
inhibitors. Although CYP2C79 genotyping is a useful tool in personalised medicine,
its clinical application is often complicated by the phenomenon of phenoconversion,
in which the patient’s actual phenotype (enzymatic activity) does not correspond to
the genetically predicted phenotype. This phenomenon is most commonly caused by
drug-drug interactions involving CYP inducers and inhibitors or by patient comorbidi-
ties. In Central European populations, the distribution of alleles is characterised by
a below-average prevalence of the loss-of-function allele *2 (approximately 7-8%) and
an above-average prevalence of the gain-of-function allele *17 (approximately 29%),
increasing the risk of misinterpretation of pharmacogenetic findings. Conventional
PCR methods detect only predefined variants and do not allow so-called haplotype
phasing. Next-generation sequencing (NGS) and whole-exome sequencing (WES)
overcome these limitations, albeit at the cost of greater interpretative and organisa-
tional complexity. Knowledge of local population-specific characteristics and the risk
of phenoconversion is essential for the safe individualisation of pharmacotherapy.
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