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Prognostic StratificationPrognostic Stratification

• MorphologyMorphology
• Immunophenotyping
G i l i• Genetic Analysis
– Cytogenetic
– Molecular Genetic



WHO Classification of AMLWHO Classification of AML



WHO Classification of ALLWHO Classification of ALL





Cancer is almost certainly a genetic disorder



CarcinogenesisCarcinogenesis

• OncogenesOncogenes
– Chromosomal Translocation
Point Mutation– Point Mutation

– Gene Amplification
R t i l A ti ti– Retroviral Activation

• Tumour Suppressor Genes
• Micro RNA Genes



Why Molecular?Why Molecular?

• DiagnosisDiagnosis
• Prognostic Stratification

i i l id l i• Minimal Residual Disease
• Therapy



Cytogenetics

Thomas Ried (2004) Cytogenetics: In Color and Digitized. N Engl J Med 350: 16



Molecular GeneticsMolecular Genetics



Gene ChipsGene Chips

Thomas Ried (2004) Cytogenetics: In Color and Digitized. N Engl J Med 350: 16



Ig Gene RearrangementsIg Gene Rearrangements



JAK2 MutationJAK2 Mutation



Real Time PCR for Bcr‐abl
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PCR for LeukaemiaPCR for Leukaemia

ALL

AML

(Gabert et al, (2003) Leukaemia 17: 2318‐2357)



FISHFISH



BRAF MutationBRAF Mutation



Donor ChimerismDonor Chimerism



The Mirror of GaladrielThe Mirror of Galadriel

The Mirror of Galadriel was a 
silver basin of water 
which could show the viewer 
events in the past,
present or even the futurepresent or even the future.



N Engl J Med 2010; 362: 1235‐1236



Next Generation Sequencing (NGS)Next Generation Sequencing (NGS)

Michael L. Metzker (2010) Nature Reviews Genetics 11: 31‐46



Michael L. Metzker (2010) Nature Reviews Genetics 11: 31‐46



• Application of an ever increasing number ofApplication of an ever increasing number of 
immunologic markers, in order to better 
classify malignant lymphomas will eventuallyclassify malignant lymphomas, will eventually 
result in the reverse, namely, in a complete 
breakup of this group of malignancies intobreakup of this group of malignancies into 
individual cases.

Metz & Leder (1985) Cancer 56: 1392‐95


