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Λεσυαιμξγέμερη  

• Η δηαδηθαζία ηεο αλάπηπμεο  ηεο ιεπραηκίαο  

 

• Πνιιαπιέο  νη θαηεγνξίεο ησλ ιεπραηκηψλ 

▫ Καη νη ππνθαηεγνξίεο 

 

• ΦΜΛ,  ΦΛΛ,  ΟΜΛ,  ΟΛΛ,  

• ΟΜΛ    Μ1    -  -- -- --- Μ7 



Χοόμια Μσελξγεμήπ Λεσυαιμία 

Philadelphia Chr.  t(9;22)    bcr- abl 



Ονεία Μσελξγεμήπ Λεσυαιμία  

• FLT-3                30% 

 

• Πξνγλσζηηθφο παξάγνληαο 

 

• Θεξαπεπηηθφο ζηφρνο 



Ονεία Λεμτξβλαρςική Λεσυαιμία  

• Μία λφζνο ή πεξηζζφηεξεο 
• Μία αηηηνινγία ή πεξηζζφηεξεο 

 
• L1    L2   κνξθνινγία 
• B  vs   T- cell 
• CD10+   CD10 – 
• Αξηζκφο ρξσκνζσκάησλ 

 
• Έθθξαζε  κεηαβνιηθψλ νδψλ      

 PHARMACOGENOMICS 
 
 



Αιμξπξίηρη 



Λεσυαιμξγέμερη 





B-Lineage Lymphopoiesis 
Morphology / Immunophenotyping / Molecular Studies 

“Blasts” 





Πξιόπ ξ  

μηυαμιρμόπ --- 

•BCR-ABL 

•E2A-PBX1 

•FLT3 

•HOX 

•MLL-AF4 

•MLL-ENL 

•NOTCH1 

•NUP214-ABL1 

•TEL-AML1 

•TTK 





Λεσυαιμξγέμερη 



ΓΙΑΦΟΡΔΣ ΔΚΦΡΑΣΗΣ 

ΓΟΝΙΓΙΩΝ ΣΤΟΥΣ 

ΒΛΑΣΤΔΣ ΟΛΛ 

 

cALL vs. infant ALL 

Armstrong, 

Nature Genetics 2002 

TEL/AML1      Other ALL            MLL/Infant 



Clustering by gene-expression profiling and principal component analysis of 286 diagnostic samples of childhood ALL in 
relation to risk of relapse.  Signals represent the 15 probe sets (14 genes) that were associated with MRD on day 19, and independently 
predicted outcome. (A,B) Heat map and principal component analysis. Clusters are indicated in blue and red. (C) Cumulative incidence of relapse 
among the 99 patients enrolled on Total XIII belonging to each cluster (P  .001). 

FLOTHO et al BLOOD, 15 AUGUST 2007 



Βιξλξγική ανία ασςώμ ςωμ γξμιδίωμ 



Πόςε νεκιμά η λεσυαιμξγέμερη ρςη 

παιδική ΟΛΛ ; 

• Υπάξρνπλ εθ γελεηήο ; 

• Ξεθηλνχλ θαηά ηε δηάξθεηα ηεο εκβξπτθήο δσήο ; 

• Ή είλαη κεηαγελέζηεξν γεγνλφο ;  

 





TEL-AML1 



Γέμμηρη 

• Αλίρλεπζε  
TEL-AML1 CD10+ 
θπηηάξσλ ζηε γέλλεζε, 
κε απψηεξε αλάπηπμε 
TEL-AML1+/  CD10+ 
ιεπραηκίαο 



Molecular tracking of leukemogenesis in a triplet pregnancy 

The occurrence of childhood acute lymphoblastic 
leukemia (ALL) in 2 of 3 triplets 

provided a unique opportunity for the 

investigation of leukemogenesis and the 
natural history of ALL. The 2 leukemic 

triplets were monozygotic twins and 

shared an identical, acquired TEL-AML1 
genomic fusion sequence indicative of a 

single-cell origin in utero in one fetus 

followed by dissemination of clonal progeny 
to the comonozygotic twin by intraplacental 

transfer. In accord with this interpretation, 

clonotypic TEL-AML1 fusion 
sequences could be amplified from the 

archived neonatal blood spots of the leukemic 

twins. The blood spot of the third, 
healthy, dizygotic triplet was also fusion 

gene positive in a single segment, though 

at age 3 years, his blood was found 
negative by sensitive polymerase chain 

reaction (PCR) screening for the genomic 

sequence and by reverse transcription– 
PCR. Leukemic cells in both twins had, in 

addition to TEL-AML1 fusion, a deletion 

of the normal, nonrearranged TEL allele. 
However, this genetic change was found 

by fluorescence in situ hybridization to 

be subclonal in both twins. Furthermore, 
mapping of the genomic boundaries of 

TEL deletions using microsatellite markers 

indicated that they were individually 
distinct in the twins and therefore must 

have arisen as independent and secondary 

events, probably after birth. These 
data support a multihit temporal model 

for the pathogenesis of the common form 

of childhood leukemia.  
(Blood. 2001;98: 478-482) 



Molecular tracking of leukemogenesis in a triplet pregnancy 

• The occurrence of childhood acute lymphoblastic leukemia (ALL) in 2 of 3 triplets 
provided a unique opportunity for the investigation of leukemogenesis and the 

natural history of ALL.  

• The 2 leukemic triplets were monozygotic twins and shared an identical, acquired 

TEL-AML1 genomic fusion sequence indicative of a single-cell origin in utero in one 
fetus followed by dissemination of clonal progeny to the comonozygotic twin by 
intraplacental transfer.  

• In accord with this interpretation, clonotypic TEL-AML1 fusion sequences could be 
amplified from the archived neonatal blood spots of the leukemic twins.  

• The blood spot of the third, healthy, dizygotic triplet was also fusion gene positive in 
a single segment, though at age 3 years, his blood was found negative by sensitive 

polymerase chain reaction (PCR) screening for the genomic sequence and by reverse 
transcription– PCR.  

• Leukemic cells in both twins had, in addition to TEL-AML1 fusion, a deletion of the 
normal, nonrearranged TEL allele. However, this genetic change was found by 
fluorescence in situ hybridization to be subclonal in both twins. Furthermore, 

mapping of the genomic boundaries of TEL deletions using microsatellite markers 
indicated that they were individually distinct in the twins and therefore must have 
arisen as independent and secondary events, probably after birth.  

• These data support a multihit temporal model for the pathogenesis of the common 
form of childhood leukemia.   (Blood. 2001;98: 478-482) 

 



Etiology of common childhood acute 

lymphoblastic leukemia: the adrenal hypothesis 
 Schmiegelow K, Vestergaard T, Nielsen SM, Hjalgrim H 

• Πεξηζζφηεξεο ινηκψμεηο θαηά ηα πξψηα ρξφληα ηεο δσήο, ζρεηίδνληαη κε 

κηθξφηεξε πηζαλφηεηα εκθάληζεο ΟΛΛ.  

• Γηαηί ; 

• Με ηηο  ινηκψμεηο επάγνληαη πνηνηηθέο θαη πνζνηηθέο αιιαγέο ζηνλ άμνλα 

ππνζαιάκνπ – ππφθπζεο – επηλεθξηδίσλ κε απνηέιεζκα ηεο αχμεζε ησλ 

επηπέδσλ θνξηηδφιεο ζην αίκα.  

• Η απμεκέλε θνξηηδφιε κπνξεί άκεζα λα εμαιείςεη ηα πξνιεπραηκηθά θαη 

ιεπραηκηθά θχηηαξα πνπ πηζαλά λα πξνυπάξρνπλ  

• Η λοίμωξη ωρ ενδογενήρ θεπαπεία ηηρ ππο-λεςσαιμικήρ 

καηάζηαζηρ    -   επαγωγή αςξημένων επιπέδων ζηεποειδών  

Leukemia. 2008 Dec 
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Λεσυαιμξγέμερη 

• Η ΟΛΛ ηεο παηδηθήο ειηθίαο δελ είλαη έλα νκνηνγελέο 
λφζεκα 

• Gene expression profiling    5 ππνηχπνη 
• Σπλδπαζκφο   

▫ Γελεηηθνχ ππνζηξψκαηνο  
▫ Αιιαγψλ ζην γνληδίσκα 
▫ Λνηκψμεσλ 
▫ Δπηπξφζζεησλ βιαβψλ ζην γελεηηθφ πιηθφ 
▫ Έθθξαζε/ ζπλέθθξαζε ησλ αλσηέξσ παξαγφλησλ 
▫ Ιδηνζπγθξαηηθνί παξάγνληεο ηνπ αηφκνπ  
▫    ………….. 

• Αηηηνινγία 
• Δπηθαηλφκελα    



Λεσυαιμξγέμερη 

• Κχηηαξα κε γελεηηθέο βιάβεο, φπσο BCR-ABL-1,  
TEL-AML1, κπνξεί λα αληρλεχνληαη ζηελ γέλλεζε; 

• Οη βιάβεο απηέο δελ ππνδειψλνπλ απαξαίηεηα ηε 
ζχγρξνλε παξνπζία ιεπραηκίαο 

• ΟΛΛ κπνξεί λα δηαγλσζζεί ζε απψηεξν ρξφλν, κε 
ζπλχπαξμε ηεο γελεηηθήο βιάβεο πνπ αληρλεχζεθε θαηά 
ηελ γέλλεζε 

• Καηά ηε θιηληθή δηάγλσζε ηεο ΟΛΛ αληρλεχνληαη θαη 
πξφζζεηεο γελεηηθέο βιάβεο.  

• Σπλεπψο, ε εθδήισζε ΟΛΛ ζρεηίδεηαη κε αξρηθέο θαη 
πξφζζεηεο, ζε δεχηεξν ρξφλν γελεηηθέο κεηαβνιέο, νη 
νπνίεο κπνξνχλ λα επάγνληαη απφ 
πεξηβαιινληνινγηθνχο θαη επηγελεηηθνχο παξάγνληεο. 



Pui, Evans N Engl J Med 1998 



N Engl J Med 2006;354:166-78 



Καςαμόηρη ςηπ παθξγέμειαπ, ςωμ ποξγμωρςικώμ 

παοαγόμςωμ, ςωμ υαοακςηοιρςικώμ γεμεςικώμ 

αλλαγώμ και βιξυημικώμ ξδώμ   



 

Blood. 2013;122(4):542-549 
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Δσυαοιρςώ πξλύ  … 

 





 


