Table 3. Identification of novel lesions by integrated molecular genetics.
	
	Gene/s involved
	Functional consequences
	Frequency
	Clinical relevance

	
	
	
	Children
	Adults
	

	Genomic lesions
	
	
	
	

	Focal deletions;

rarely mutations
	IKZF1, 7p13-p11.1
	Deregulation of lymphoid differentiation
	15%;

>80% BCR-ABL pos; ~30% HR BCR-ABL- 
	7%; 

> 80% BCR-ABL +
	Poor outcome

	Rearrangements; interstitial Par1 deletion; mutations 
	CRLF2, Xp22.3; Yp11.3
	Together with JAK mutations, constitutive JAK-STAT activation
	5-10%;>50 DS-ALL
	5-10%
	Poor outcome

	Mutations
	JAK1, 

1p32.3-p31.3

JAK2, 9p24
	Constitutive JAK-STAT activation
	~10% HR-BCR-ABL+;

18%–35% DS-ALL
	-
	Associated with CRLF2, IKZF1, poor outcome

	Focal deletions; mutations
	CREBBP, 16p13.3, EP300,
22q13.2
	Impaired histone acetylation and transcriptional regulation
	18% of relapsed ALL
	
	Increased incidence at relapse; association with glucocorticoid resistance.

	Focal deletions; mutations
	NT5C2, 10q24.32
	Increased dephosphorylation of nucleoside analogs  
	10% of relapsed ALL

(also in T-ALL)
	
	Identified only at relapse

	Intrachromosomal amplification of chromosome 21
	RUNX1, 21q22.3
	Multiple copies of the RUNX1 gene; possible secondary event
	2%
	-
	Poor outcome

	TP53 disruption 
	TP53,

17p13.1
	Mutations and/or deletions
	90% hypodiploid ALL

6-11%  relapsed childhood ALL 

(also in T-ALL)
	8% of ALL at onset of disease (also in T-ALL)
	Poor outcome

	Novel subgroups
	
	
	
	

	BCR/ABL-like 
	Causal gene not known
Possible:

IGH@CRLF2,

NUP214 -ABL1, EBF1-PDGFRB, BCR-JAK2, STRN3-JAK2,

 IGH@-EPOR

-CRLF2

IKZF1 deletion
	BCR/ABL-like signature 
	17%
	25%
	Poor outcome




HR: high-risk; DS-ALL: Down syndrome ALL

