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SUMMARY

Objective: A BCR-ABL fusion transcript found in peripheral blood or bone marrow is a specific molecular marker of chronic
myeloid leukemia and Philadelphia chromosome — positive acute lymphoblastic leukemia. Modern quantitative analyses
in molecular biology are based on real-time PCR technology and fluorescent probes targeted to a complementary part
of DNA/cDNA templates. A current trend in laboratory medicine and applied molecular biology is to support proficiency
testing and transferability of results of quantitative PCR analyses. The goal of the study is to compare the diagnostic
impact of two used systems for BCR-ABL quantification with respect to recommendations of the Europe Against Cancer
Program (EAC) unifying the used BCR-ABL methodology.

Material and Methods: A total of 143 peripheral blood specimens and 5 bone marrow aspirates from 80 adult subjects
were analysed. Two quantitative procedures were simultaneously examined. Procedure | was based on Superscript Il
reverse transcription (Invitrogen) and M-bcr FusionQuant Kit (Ipsogen) for relative quantification of BCR-ABL. In procedure
Il we used LightCycler t(9;22) Quantification Kit (Roche).

Results: The calibration curve for BCR-ABL gene (FusionQuant) was: CT = -3.54 . log(conc BCR-ABL) + 42.33; automatic
threshold = 0.06, correlation coefficient (r) = -1.00, reaction efficiency = 92%. The Roche kit does not use any calibra-
tion process for BCR-ABL. The calibration curve for ABL gene (FusionQuant) was CT = -3.53 . log(conc ABL) + 40.91,
ABL threshold = 0.08, r = -1.00, reaction efficiency = 91%. The calibration curve for GBPDH control gene (Roche) was
CT = -3.2 . log(conc G6PDH) + 30.9, r = -1.00, reaction efficiency = 100%. The limit of quantification for BCR-ABL
(FusionQuant) was 10 copies in 5 pl of the used cDNA. The lowest relative concentration of BCR-ABL detectable by the
Roche assay was 0.001 %. The experimental data showed a close linear association in relative quantity of BCR-ABL
received by the examined assays with r = 0.77, P < 0.001.

Conclusions: The principal difference between the tested procedures is the house-keeping gene used for normalization
of BCR-ABL quantity. In agreement with the Europe Against Cancer strategy we have selected ABL gene as a normali-
zation gene for our lab.
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SOUHRN

Beranek M., Hegerova J., Voglova J., Bélohlavkova P.: Mezilaboratorni porovnatelnost — duilezité kritérium pro
vybér metody pro relativni kvantifikaci BCR-ABL

Uvod: Fuzni transkript BCR-ABL, prokazatelny v periferni krvi nebo vzorku kostni diené, je specifickym molekularnim
markerem chronické myeloidni leukémie a akutni lymfoblastické leukémie s nalezem Filadelfského chromozomu. Moderni
kvantitativni molekularné biologicka vySetfeni jsou zaloZzena na technologii real-time PCR a fluorescencnich sondach
komplementarnich vuci vySetfovanému DNA/cDNA templatu. Souéasny trend v laboratorni mediciné a aplikované mole-
kularni biologii podporuje snahu o externi hodnoceni kvality a prenositelnost vysledkd kvantitativnich PCR analyz. Cilem
studie je porovnat diagnosticky vyznam dvou analytickych systému uréenych pro kvantifikaci BCR-ABL s ohledem na
soucasna doporuceni programu Europe Against Cancer Program (EAC).

Material a metody: Celkem bylo analyzovano 148 vzorkl (143 vzorky periferni krve a 5 aspirati kostni drené) ziskanych od
80 dospelych jedincu. Vzorky byly vySetieny paralelné dvéma kvantitativnimi postupy s normalizaci na pfislusny house-keeping
gen. Prvni postup byl zaloZen na reverzni transkripci RNA pomoci enzymu Superscript Il (Invitrogen) a kvantifikaci BCR-ABL
soupravou M-ber FusionQuant Kit (Ipsogen). Druhy postup pouzival soupravu LightCycler t(9;22) Quantification Kit (Roche).
Vysledky: Kalibraéni rovnice pro BCR-ABL gen (FusionQuant) byla: CT = -3,54 . log(conc BCR-ABL) + 42,33; automaticky
threshold = 0,06, korelac¢ni koeficient r = -1,00, reakéni Uc¢innost = 92 %. Souprava firmy Roche nepouziva pro kvanti-
fikaci BCR-ABL genu kalibraéni proces. Kalibraéni rovnice pro ABL gen (FusionQuant) byla CT = -3,53 . log(conc ABL)
+ 40,91, threshold pro ABL = 0,08, r = -1,00, reakéni ucinnost = 91 %. Kalibra¢ni rovnice pro G6PDH gen (Roche) byla
CT =-3,2 . log(conc G6PDH) + 30,9, r = -1,00, reakéni u¢innost = 100 %. Minimalni koncentrace BCR-ABL stanovitelna
vou Roche byla 0,001 %. Experimentalni data ukazala linearni zavislost mezi hodnotami relativni koncentrace BCR-ABL
dosazenymi obéma metodami s korelaénim koeficientem r = 0,77, p < 0,001.

Zaver: Mezi principialni rozdily obou testovanych souprav patfi vybér house-keeping genu pouzitého pro normalizaci
koncentrace BCR-ABL. V souladu s doporu¢enimi programu Europe Against Cancer jsme pro rutinni vySetfeni v nasi
laboratofi zvolili soupravu FusionQuant s normalizaci na ABL gen.

Klicova slova: BCR-ABL, kvantifikace, real-time PCR, house-keeping gen, ABL gen, EQA.
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