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SUMMARY

A molecular analysis has three major roles in modern oncopathology — as an aid in the differential diagnosis, in molecular monitoring
of diseases, and in estimation of the potential prognosis. In this report we review the application of the molecular analysis in a group
of patients with mantle cell lymphoma (MCL). We demonstrate that detection of the cyclin D1 mRNA level is a molecular marker in
98 % of patients with MCL. Cyclin D1 quantitative monitoring is specific and sensitive for the differential diagnosis and for the molecu-
lar monitoring of the disease in the bone marrow. Moreover, the dynamics of cyclin D1 in bone marrow reflects the disease develop-
ment and it predicts the clinical course. We employed the molecular analysis for a precise quantitative detection of proliferation mark-
ers, Ki-67, topoisomerase llo,, and TPX2, that are described as effective prognostic factors. Using the molecular approach it is possible
to measure the proliferation rate in a reproducible, standard way which is an essential prerequisite for using the proliferation activity as
a routine clinical tool. Comparing with immunophenotyping we may conclude that the quantitative PCR-based analysis is a useful, reli-
able, rapid, reproducible, sensitive and specific method broadening our diagnostic tools in hematopathology. In comparison to infer-
phase FISH in paraffin sections quantitative PCR is less technically demanding and less time-consuming and furthermore it is more sen-
sitive in detecting small changes in the mRNA level. Moreover, quantitative PCR is the only technology which provides precise and re-
producible quantitative information about the expression level. Therefore it may be used to demonstrate the decrease or increase of
a tumor-specific marker in bone marrow in comparison with a previously aspirated specimen. Thus, it has a powerful potential to mon-
itor the course of the disease in correlation with clinical data.
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Kvantitativni molekularni analyza v lymfomu z bunék plasté

SOUHRN

Molekulérni analyza zatazend po bok morfologickym vysettenim plni v moderni onkopatologii 3 hlavni dlohy — diferenciélng diagnos-
tickou, v molekulérnim sledovéni chovani nemoci a pFi stanoveni prognostickych faktord. V této préci shrnujeme vyuziti molekulérni
analyzy u pacientd s lymfomem z bunék plésté (mantle cell lymphoma, MCL). Prokazujeme, Ze hladina mRNA cyklinu D1 slouzi jako
spolehlivy molekulérni marker pro 98 % pacientt s MCL. Kvantitativni analyza cyklinu D1 je specifickym a citlivym molekulérnim né-
strojem pro diferencidlni diagnézu i pro molekulérni sledovéni onemocnéni v kostni dreni. Sledovéni dynamiky cyklinu D1 v kostni d¥e-
ni navic odréi dynamiku onemocnéni a predpovidé nésledny klinicky probéh nemoci. Molekulérni analyzu jsme rovnéz vyuZili pro kvan-
titativni stanoveni proliferagnich markerd, Ki-67, topoisomerdzy llow a TPX2, jako prognosticky vyznamnych molekul. S vyuzitim mole-
kulérni analyzy |ze reprodukovateln& méfit proliferaéni aktivitu a techniku Ize standardizovat napfi¢ pracovisti. Moznost standardizace
a reprodukovatelnost vy3etieni je nutnou podminkou pro vyuziti proliferacni aktivity v klinickych studiich. Ve srovnéni s imunofenotypi-
zacfi |ze shrnout, Ze kvantitativni PCR je spolehlivy, rychly, reprodukovatelny, citlivy a specificky pristup, ktery rozsifuje diagnostické moz-
nosti hematopatologie. Ve srovndni s interfézni FISH je kvantitativni PCR méné technicky a éasové ndroéné a navic poskytuje presnou
a reprodukovatelnou informaci o hlading exprese vybranych molekul. Kvantitativni PCR je citlivéjsi a lze ji vyuzit i pro detekci malych
zmén hladiny mRNA. Kvantitativni PCR tak mbze slouzit pro sledovéni Gbytku nebo nérastu sledovaného nédorového znaku ve srovna-
ni s predchozim odb&rem a stavé se tak G&innym néstrojem sledovani probshu onemocnéni v korelaci s klinickymi informacemi.
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Mantle cell lymphoma (MCL) is a distinct entity of B-cell non-
Hodgkin lymphomas (B-NHLs) arising as a clonal proliferation of
B cells at a specific stage of differentiation. MCL accounts for 3-10 %
of B-NHLs. From the clinical aspect MCL is an aggressive disease
combining unfavorable features of low grade and high grade lym-
phomas. It has an adverse prognosis with a rapid progression,
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frequent relapses and it is refractory to conventional B-NHL thera-
py (1). Therefore, it is important to establish a correct diagnosis and
to responsibly monitor the course of the disease.

In this report we review the results of our studies (2—4) using real-
time reverse transcription PCR (RQ-RT-PCR) to demonstrate the appli-
cations of molecular analysis for the differential diagnosis, disease
monitoring and prognostication in a group of patients with MCL.

Quantitative measurement of cyclin D1 mRNA - a potent diag-
nostic tool to separate MCL from other B-cell lymphoproliferative
disorders

The diagnosis of MCL is based on a combined morphological,
immunohistochemical and genetic examination. The morphology
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