PREHLEDOVY
CLANEK

VySetreni mutaci gent BRCA1 a BRCA2
v nadorovych tkanich — moznosti a limitace
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SOUHRN

Rozvoj cilené biologické 1é¢by nadorovych onemocnéni je spojen s vyhledavanim markert umoznujicich predikovat odpovéd' na prislusny lék. V posledni
dobé se zdjem soustiedi na karcinomy ovaria a novou terapii inhibitory protein poly(ADP-ribose)polymerazy (PARP), jadernych enzym podilejicich se na
opravé jednovlaknovych zlomt DNA. Nejvétsi prospéch z podavani PARP inhibitoru maji pacientky s patogenni ¢i potencialné patogenni zédrode¢nou nebo
somatickou mutaci BRCA1 a BRCA2, gent zodpovédnych za reparaci dvouvldknovych zlomt DNA. V genech BRCA 1/2 je popsano Siroké spektrum mutaci od
jednobodovych zémén az po rozsahlé delece, zahrnujici nékdy i nékolik exon(.

Na rozdil od testovani zarode¢nych mutaci, jez je jiz mnoho let provadéno na pracovistich |ékafské genetiky, somatické mutace doposud testovany nebyly.
Detekce mutaci BRCA1 a BRCA 2 v nadoru se vyrazné lisi od diagnostiky germinalnich mutaci, ve srovnani s analyzou vzorki DNA z krve narazi na problémy
vyplyvajici zejména z nerovnomérného zastoupeni nddorovych bunék ve tkani, heterogenity s pritomnosti vice klont nadorovych bunék a infiltrace nenado-
rovymi elementy, stejné tak jako na obtize spojené s rizné bohatou frakci apoptotickych a nekrotickych bunék, které snizuji primérnou kvalitu izolované DNA.
Z hlediska vysetfovacich metodik se diky své komplexité, rychlosti implementace do rutinniho provozu a citlivosti detekce pro ucely diagnostiky mutaci BRCA
1/2 jevi jako nejvyhodnéjsi metoda NGS. Pfi zavadéni do rutinni laboratorni praxe musi byt primarné kladen ddrraz na zajisténi systému kontroly kvality. Vzhle-
dem k velké pravdépodobnosti ndlezu dosud nereportovanych zmén v genech BRCA 1/2 by také bylo velmi vyhodné vytvorit sdilenou databazi nalezenych
somatickych variant v ramci CR.
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Testing of mutations in BRCA1 and BRCA2 genes in tumor tissues - possibilities and limitations

SUMMARY

Development of targeted cancer therapy is accompanied by a search for markers allowing prediction of response to the particular treatment. Recently, the in-
terest is focused, among other neoplasms, also on the therapy of ovarian cancer using new inhibitors of poly (ADP-ribose) polymerase (PARP) proteins, nuclear
enzymes involved in the repair of single-stranded DNA breaks. The greatest benefit from the administration of PARP inhibitors have patients with a deleterious
or potentially deleterious germ-line or somatic mutation of BRCA1 or BRCA2, two genes responsible for repair of double stranded DNA breaks. There has been
described a wide spectrum of mutations of BRCA 1/2, from point substitutions to large deletions, including sometimes even several exons of the gene.

Unlike the testing of germ-line mutations provided for many years by the medical geneticists, somatic mutations in the tumor tissue have not been routinely
tested so far. Detection of BRCA1/2 mutations in the tumor is significantly different from testing of germ-line mutations. In comparison with the analysis of DNA
isolated from blood samples, testing of DNA isolated from the FFPE tissue encounters challenges based on heterogeneous representation of tumor cells in the
tissue samples, on the presence of multiple neoplastic clones and on the infiltration of tissue by the non-neoplastic elements, as well as difficulties caused by
variable proportion of apoptotic and necrotic cells deteriorating the overall quality of isolated DNA.

Regarding the testing methods, NGS appears to be the optimal choice because of its complexity, speed of implementation into routine diagnostics as well
as sensitivity for detection of a BRCA 1/2 mutations. When introduced into everyday laboratory practice, the functioning quality control system is of utmost
importance. Provided there is a high probability of detection of the so far unreported variations in BRCA 1/2 genes, an introduction of a shared database of
somatic variants diagnosed in the Czech Republic would be of enormous benefit.
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Rozvoj cilené biologické 1écby v rdmci systémové protinddoro-
vé farmakoterapie je Uzce spojen s vyhledavanim obecné bio-
logickych mechanismd, které lze terapeuticky ovlivnit a s tim
spojenych molekuldrné biologickych faktord v nadorovych
bunkach, které umozni predikovat odpovéd na pfislusny lék.
Dnes je naprosto standardné v laboratofich molekularni patolo-
gie stanovovan mutacni stav gend RAS (KRAS, NRAS) v ptipadé
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metastatického kolorektalniho karcinomu, genu BRAF v pfipadé
metastatického maligniho melanomu, pfitomnost aktivacnich
mutaci genu EGFR u nemalobunéénych karcinomd plic apod.
Stejné tak vyuzivame techniky in situ hybrizace pro hodnoce-
ni amplifikace genu HER2/Neu u karcinomu prsu a karcinomu
zaludku, ¢i prestavby gend ALK ¢i ROS1 u nemalobunécénych
karcinom plic (1,2).
V posledni dobé se zajem molekuldrnich patologd soustre-
di také na metastatické karcinomy ovaria, tedy nédory, jejichz
prognéza je stdle — pres veskeré pokroky moderni onkologie
— u pokrocilych stadii relativné velmi nepfizniva. Proto nova Ié-
Cebna moznost, kterd se recentné objevila, tj. terapie tzv. PARP
inhibitory, vyvolava zna¢né nadéje.

PARP je zkratkou pro rodinu proteinC poly(ADP-ribose)poly-
merdzy, jadernych enzymd, které se podileji na opravé jedno-
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