	Mutation
	Genetic name
	Occurrence 
	Manifestation 
	Association 
	Prognosis 

	t(8;21)(q22;q22)
	RUNX1 (CBFalpha) ( AML1):22
RUNX1T1 (ETO): 8
	1/3 M2
M1, M4
(10% child)
	bony chloromas,
diagnosed AML even count <20%
	KIT 
(20-25%)

	· a good response to chemotherapy 
· high remission rate 
· long-term disease-free survival
· intermediate risk with KIT

	inv(16)(p13q22)
	CBFbeta gene at 16q22 
smooth muscle myosin heavy chain ( MYH11) at 13p13
	AML M4EO, 
AML M2, M4 without (eso),
 M5 and MDS.
	diagnosed AML even count <20%
	KIT (30%)
Trisomy 22

	· Alone good prognosis:
· higher complete remission
· intermediate risk with KIT

	t(15;17)(q22;q21)
	RARA  gene on 17q21 
ZFBTF  (PML) on 15q22 
	M3
	DIC –M3 classic pic
	TRISOMY 8
	· Alone good prognosis
· Sensitive TO (ATRA) TTT

	t(11;17)(q23;q21)
	RARA  gene on 17q21 
PLZF gene on 11q23
	M3v
	DIC- M3 v pic
Leucopenia/pan
	
	· Alone good prognosis
· Sensitive TO (ATRA) TTT

	t(9;11)(p22;q23)
	MLLT3 (AF9): 9
MLL (HRX)(THRX)(ALL1):11
	M4, M5, 
AML ttt related
	Must exceed 20%
HSM,CNS, LN, no MDS, AML of child
	
	· Intermediate to poor prognosis

	t(6;9)(p23;q34)
	DEK (6p23) 
NUP214 (CAN) (9q34)
	intermediate features bet:
M2, M3, M4.
	Must exceed 20%
Basophilia 
Uni/multilineage dysplasia
	FLT-ITD
	· Poor prognosis

	inv(3)(q21;q26)
	EVI1-MDS1 (MECOM) ; 3q26  
RPN1  ; 3q21
	M1, M2, M4, M6,M7, RAEB
	Must exceed 20%
Ery-&megak- dysplasia
	Monosomy 7
	· Poor prognosis

	t(1,22)
	OTT:   RBM15:  1p13 ; 
 MAL:  MKL1:         22q13
	M7 (DENOVO)
Not Down
Not MDS
Not transient leukemoid reaction
	Infant, Child <3 
Must exceed 20%
HSM; moderate WBC; thrombocytopenia; myelofibrosis and fibrosis of other organs.
	
	· Poor prognosis
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Table 22-4. Significance of some chromosomal translocations associated with B-cell neoplasms.
Disease Translocations Frequency Immunoglobulin Gene(s) Protooncogene Mechanism
Lymphoplasmacytoid  t(9;14) 50% 1g, PAX-5 (9q13) ion factor controlling B-cell proliferation and differentiation
Mantle cell t(11;14) 95% 1g, BCL-1 (11g13)  The gene for cyclin D1 that regulates the cell cycle
Follicular cell t(14;18) 80% 1g,, or Ig, BCL-2 (18g21) A gene that inhibits apoptosis
t(2;18)
t(18;22)
Diffuse large-cell t(3;14) 53€"10% 1g,, or Ig, BCL-6 (3q27) A gene that appears to control some aspect of germinal center formation
Burkitt lymphoma t(8;10) 100% 1g,, or Ig, c-myc (8q24) A transcription factor controlling proliferation, differentiation, and apoptosis
t(2;8)
(8;22)
MALT lymphoma t(11;18) 30% 1g, API2, MLT Genes involved in inhibition of apoptosis

since immunoglobulin and T-cell3€ receptor genes are always rearranged as a part of the normal differentiation process of B and T lymphocytes (see Chapter 19), it is reasonable to conclude that the
defect in lymphoma is often owing to abnormal rearrangement. This is confirmed by the observation that most of the translocations in B-cell lymphomas involve the J and S sequences of the
immunoglobulin genes that are the sites of normal rearrangements. Most of the common genetic alterations seen in lymphomas can be detected by polymerase chain reaction (PCR) techniques or by
fluorescence in-situ hybridization.

Gene-expression profiling using microarray technology is now being explored as an even more sophisticated way of understanding lymphoid tumorogenesis and classifying the non-Hodgkin's lymphomas.
For example, it has been reported that small cell lymphocytic lymphoma, marginal zone B-cell lymphoma, and mantle cell lymphoma can be reliably distinguished using a 44 gene microarray more than
95% of the time, a considerable improvement over traditional histopathology. Large B-cell lymphomas can also be divided into good and bad prognostic groups using a CDNA microarray analysis. In one
series, the measurement of six genes (LMO2, BCL6, FN1, CCND2, SCYA3, and BCL-2) was reported to reliably identify patients with very poor 5-year survivals (< 27%).

CLINICAL FEATURES

The clinical manifestations of lymphoma can be considered under several general categories, which are discussed further under Laboratory Studies. The first category is those effects
enlargement of lymphoid tissues; second is the immunologic sequelae of the lymphoma; third is those effects caused by invasion of nonlymphoid tissues, particularly marrow; and last,
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