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Four bases

Adenine (A)
Guanine (G)
Cytosine (C)
Thymine (T)






The ENA malecule
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Missense mutations: wrong amino acid
Nonsense mutations: early stop signal
Frameshift mutations: wrong reading frame
Splicing mutations: no mMRNA



Inherited propensity for genetic damage
Drugs

Radiation
?7?
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Chromosomes — FISH

DNA — sequence, polymerase chain reaction
RNA — northern blot, rt-pcr
Protein — western blot



46,XY,1(15:17)(q22:921)
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Vysis BCR-ABL dual colour/dual fusion (DF)







SEQUENCING
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CCTCACTCCTCACCACAACTCTC







Genetic evaluation

RT-PCR

— (reverse transcriptase-polymerase chain reaction)
— Amplifies very small amounts of DNA

— Most sensitive technique

— Now ‘real time’ PCR.




Real time quantitative RT-PCR

|. Hydrolysis Probes Il. Hybridization Probes

Release from quenching Increased resonance energ
by hydrolysis transfer by hybridization
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LightCycler ™




%




&8 &#

%

%

1" #

$
% &

'S (!

%







T

A 10 year recently moved to the UK is found
to be anaemic by the GP

Hb 9.2 g/d|
WCC 8.6 x 109/L
Pts 154 x 109/L









Normal sequence
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CCIGACTCO GAGRGAAG

Hb S heterozygous sequence — GAG to GTG
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CTCCTCACCACAACTCTEC



















Alpha thalassaemia South East Asian deletion
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The intron 22 inversion
can be identified by PCR

Normal; 12/10Kb

Inversion (male): 11/10kb
Female carrier:

12/10kb (normal gene)
11/10kb (inverted gene)









CML

BCR-ABL on
chromosome 22

Chromosome
22

Chromosome

9 ABL-BCR on

Chromosome 9

BCR-ABL mRNA transcript
3’ end |

E13a2 (b2a2) or eld4a2(b3a2) junction

lTransIation

P210 BCR-ABL oncoprotein

DD P-SIT Rho-GEF 9&6& >
(SH2-binding)






DEPARTMENT OF HAEMATOLOGY
‘U’ FLOOR
TOWER BLOCK
BELFAST CITY HOSPITAL
BELFAST BT9 7AB

REAL TIME PCR FOR bcr/abl
THIS TEST IS CURRENTLY UNDER
DEVELOPMENT

RESULTS ARE FOR RESEARCH USE ONLY
DATE OF REPORT:

PATIENT:

HOSP NO:

CONSULTANT: DR MC MULLIN
SAMPLE DATE SAMPLE | Ct Ct abl

TYPE bcr/abl

X.08.04 PBSC 20.02 21.05 4.19x105 transcriptsin5 |
X.12.04 BM 23.05 20.86 3.68x104 transcripts in 5 |
X.12.04 PBPG 24.46 22.94 1.13X10* transcripts in 5 |
X.04.05 BM 22.16 20.65 3.83x104 transcripts in 5 |
X.04.05 PBPG 25.74 23.22 6.18x108 transcripts in 5 |
X.06.05 BM 24.62 22.47 6.52x103 transcripts in 5 |
X.08.05 SAMPLE NOT EVALUABLE
X.11.05 BM 32.82 25.95 4.9X10 transcripts in 5 |
X.01.06 PBPG 29.45 21.73 4.52X102 transcriptsin5 |

&'()* %)+, &~ +7)/)0+1 )

PBSC: PERIPHERAL BLOOD STEM CELL HARVEST
BM: BONE MARROW




THE JAK STAT PATHWAY - AN OUTLINE

Ligand e.g. EPO

Extracellular

INHIBITORY
l ACTIONS OF
\\\ SOCS SOCS

n STATS DIMERISE
GTP VIA SH2 DOMAIN FEEDBACK
P INHIBITION
RAS-MAPK PATHWAY
PI-3K PATHWAY

Akt PATHWAY

/
Nucleus
e Enhanced gene transcription

DNA



JAK2 DOMAINS
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! Human Amino Acid 1132
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V617F JAK2 mutation

ARMS-PCR
__—control
__-mutant
——normal
1 2 3 4

M — markers

1 — homozygous wild type

2 — Patient 1 — heterozygous
3 — Patient 2 — heterozygous
4 — Homozygous V617F JAK2

1849 G® T

TATGTGTCTGT
Whole Blood Patient

TATGTGTCTGT TATGTGTCTGT

Lymphocytes Granulocytes and
macrophages




Stem cell

Progenitor cells
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PV ET IMF
Baxter et al 97% (n=73) 57% (n=51) 50%  (n=16)
Levine et al 4% (n=164) 32% (n=115) 35% n=46)
James et al 89% (n=45) 43% (n=21) 43%  (n=7)
Kralovics etal |65% (n=128) 23% (n=93) 57%  (n=23)
Zhao et al 83% (n=24) NA NA
Jones et al 81% (n=72) 41% (n=59) 43%  (n=35)
Cheung et al 93% (n=28) | 52%  (n=50) 22%  (n=9)
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MRC data
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A phospho-protein of around 37 kDa that
shuttles rapidly between the nucleus and
cytoplasm




Replace the abnormal gene
Replace the protein
Block the abnormal protein









ST1571 inhibits the binding of ATP
to ABL tyrosine kinase

p210 tyrosine kinase p210 tyrosine kinase

STI571

Target for phosphorylation v

Target for phosphorylation
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Clinical non-responder Clinical responder
P-FLT3 . .
In vivo FLT3 PRLTS
FLT3 iInhibition cLT3
Day 0 14 28 56 Day 0 14 28 56
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%| TF-1 FLT3 Phosphorylation

Day 0 14 28 56 Day O 28 56



More drugs against abnormal proteins
Better gene therapy
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