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Prognostic Stratification @

e Morphology
* Immunophenotyping

e Genetic Analysis
— Cytogenetic
— Molecular Genetic



WHO Classification of AML ' =

Acute myveloid leukemia with recurrent genetic abnormalities
AML with t(8:21)(q22:q22): (RUNXI;RUNXITI)
AML with inv(16)(p13.1q22) or t((16:16)(p13.1:q22): (CBFB-MYHII)
APL. with t(15:17)(q22:q12): (PMIL-RARA)
AML with t(9;11)(p22:q23); (MLLT3-MLL)
AMIL with t(6:9)(p23:q34); (DEK-NUPZ214)
AML with inv(3)(q21q26.2) or #(3:3)(q21:q26.2): (RPNI-EVII)
AMI. (megakaryoblastic) with t(1:22)(pl13:q13): (RBEMI5 MKI 1)
Provisional entity: AML with mutated NPM1
Provisional entity: AML with mmutated CEBPA
Acute mveloid lenkemia with myvelodvsplasia-related changes
Therapv-related myveloid neoplasms

Acute mveloid leukemia. not otherwise specified
AML with minimal differentiation
AMI. without maturation
AML with maturation
Acute myelomonocytic leukemia
Acute monoblastic/monocytic leukemaia
Acute erythroid leukemas
Pure erythroid leukenua
Erythroleukemia, erythroid'myeloid
Acute megakaryoblastic leukenua
Acute basophilic leukemua
Acute parmmmyelosis with myelofibrosis



WHO Classification of ALL / =

B Ivimphoblastic leukemia/lvimphoma. NOS

B lvimphoblastic lenkemia/lvimphoma with recurrent genetic abnormalities

B lymphoblastic leukemia/lymphoma with t(9:22)(q34:q11.2); BCR-4BL1I

B Iymphoblastic leukemua/lymphoma with t(v:11q23): MLL rearranged

B lymphoblastic leukemia/lymphoma with t(12:21)(pl3:q22); TEL-AMT I (ETF6-RUNXT)

B Iymphoblastic leukemia/lymphoma with hyperdiploidy

B lymphoblastic leukemia/lymphoma with hypodiploidy (Hypodiploid ALL)

B Iymphoblastic leukemia/lymphoma with t(5:14)(q31:q32): IL3-IGH

B lymphoblastic leukemia/lTymphoma with t(1:19)(q23:p13.3); E24-PBX1] (TCF3-PBX1)
T lvimphoblastic leukemia/lvinphoma
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Cancer is a%t certainly a genetic disorder



Carcinogenesis @ e

* Oncogenes
— Chromosomal Translocation
— Point Mutation
— Gene Amplification
— Retroviral Activation

e Tumour Suppressor Genes
e Micro RNA Genes



Why Molecular?

Diagnosis

Prognostic Stratification
Minimal Residual Disease
Therapy




Thomas Ried (2004) Cytogenetics: In Color and Digitized. N Engl J Med 350: 16
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Thomas Ried (2004) Cytogenetics: In Color and Digitized. N Engl J Med 350: 16
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JAK2 Mutation
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Real Time PCR for Bcr-abl

Delta Bn vs Cycle

NCRT XN
\

b NN AN
AN

AN NI ™™

/
W
ol ot
//// AT
A | ;é/é f gl

5 7 8 9 10 11 12 13 14 15 16 17 18 18 20 21 22 23 24 35 26 27 28 29 30 31 32 33 34 35 35 37 38 39 40

Cyele Number

100%

50%

25%

12.5%

6.25%

3.12%

1.6%
<1%

Negative



PCR for Leukaemia @

Chromosome aberration RQ-PCR target
t(1; 9)(q28;p18) E2A-PBX1 n
t(4:11)(021;923) MLL-AF4 AL
t(1 2 :21)(p13;022) TEL-AML1
1(9:22)(034;g11) BCR-ABL m-bcr
t(9;22)(034;911) BCR-ABL M-bcr
del(1)(p32p32) SIL-TALT B
t(15;17)(g22;921) PML-RARA
inv(16)(p13922) CBFB-MYH11 [ AML
t(8;21)(022;022) AMLT-ETO

(Gabert et al, (2003) Leukaemia 17: 2318-2357)
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BRAF Mutation
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The 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 future.




The NEW ENGLAND JOURNAL of MEDICINE

EDITORIAL

Individual Genomes on the Horizon
Richard P. Lifton. M.D.. Ph.D.

N Engl J Med 2010; 362: 1235-1236




Next Generation Sequencing (NGS)

Solid-phase amplification
One DMNA molecule per cluster

Sample preparation
DA (5 pg)

Template
dMNTPs

and
polymerase

Bridge amplification

Michael L. Metzker (2010) Nature Reviews Genetics 11: 31-46 @%ii®



a lllumina/Solexa — Reversible terminators

Incorporate
all four
nuclectides,
each label
with a
different dye

Wash, four-
colour imaging

Cleave dye
and terminating
groups. wash

b

Repeat cycles =

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



e Application of an ever increasing number of
immunologic markers, in order to better
classify malignant lymphomas, will eventually
result in the reverse, namely, in a complete

breakup of this group of malignancies into
individual cases.

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



