
Chromosome Translocations in
Hematologic Malignancies
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Importance of Translocation Testing

Flow CytometryImmuno-

histochemistry
Complete Blood Count

Peripheral Smear

Molecular Testing

Routine Tests

Confirmatory Tests

Translocation Assays

Molecular identification of markers associated with specific diseases 
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Translocations

Detection and assessment of translocations can provide important 

insights to aid in patient stratification and prognostication

Translocation Associated Diseases

BCL1/JH

Mantle Cell Lymphoma, 

Multiple Myeloma other Plasma Cell 

Neoplasms

BCL2/JH
Follicular Lymphoma,

Diffuse large B-Cell Lymphoma

BCL2/JH t(14;18)
Follicular Lymphoma,

Diffuse large B-Cell Lymphoma

BCR/ABL t(9;22)

Chronic Myeloid Leukemia,

Acute Lymphoblastic Leukemia and 

Myeloproliferative Neoplasms

PML/RARa t(15;17) Acute Promyelocytic Leukemia



BCL1/JH Translocation
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BCL1/JH Translocation

• Identify BLC1/JH gene Translocations highly suggestive of 

Mantle Cell Lymphoma (MCL, 50-70%),t(11;14)(q13:q32)2

• Also seen in:

➢ B-prolymphocytic leukemia (B-PLL) (10-20%), 

➢ Plasma cell leukemia (PCL), 

➢ Splenic lymphoma with villous lymphocytes (SLVL)

➢ Chronic lymphocytic leukemia (CLL) (2-5%), and in

➢ Multiple myeloma (MM) (20-25%)2

• Distinguish MCL from other neoplastic or benign B-cell 

proliferations

• Monitor and evaluate disease recurrence

1 De Boer, CJ et al. Cyclin D1 messenger RNA overexpression as a marker for mantle cell lymphoma. Oncogene 1995, 10:1833-1840 
2 Huret, JL. t(11;14)(q13;q32). Atlas Genet. Cytogenet. Oncol. Haematol. May 1998 

This gene translocation 

juxtaposes genes of 

the IGH joining (JH) 

region on chromosome 

14q32 with the cyclin
D1 gene on 

chromosome 11q131

Target Background:
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BCL1/JH Translocation

BCL1/IgH Fusion Gene

Cyclin D1 is a regulator of the cell cycle 

progression 

IgH enhancer stimulates the expression of 

Cyclin D1

Acceleration of cell cycle progressionIncreased expression of Cyclin D1

JH SegmentsBCL1 MTC regionCCND1
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BCL1/JH Translocation

Related Publications:

• Rimokh et al. 1994: Detection of the Chromosomal Translocation t(11;14) 

by Polymerase Chain Reaction in Mantle Cell Lymphomas

Why you should read it

• PCR as a reliable tool for 

t(11;14)(q13;q32) detection

https://pubmed.ncbi.nlm.nih.gov/8142653/
https://pubmed.ncbi.nlm.nih.gov/8142653/
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BCL1/JH Translocation

Related Publications:

• De Boer et al. 1995: Cyclin D1 messenger RNA overexpression as a 

marker for mantle cell lymphoma

Why you should read it

• t(11;14)(q13;q32)

chromosomal rearrangement 

and overexpression of cyclin 

D1 as a reliable marker for the 

classification mantle cell 

lymphoma

https://pubmed.ncbi.nlm.nih.gov/7753558/
https://pubmed.ncbi.nlm.nih.gov/7753558/
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BCL1/JH Translocation

Related Publications:

• Liu H et al. 2011: Detection minimal residual disease following induction 

immunochemotherapy predicts progression free survival in mantle cell 

lymphoma: final results of CALGB 59909

Why you should read it

• IVS BCL1/JH assay used for

MRD detection

• MRD detection following 

induction therapy used for 

predicted disease progression 

prediction

https://pubmed.ncbi.nlm.nih.gov/22102709/
https://pubmed.ncbi.nlm.nih.gov/22102709/


BCL2/JH Translocation



Confidential and Proprietary Information. Unauthorized use, replication or dissemination is prohibited.

BCL2/JH Translocation

Target Background:

• Distinguish Follicular Cell Lymphoma (FL, 70-90%) from other B-cell lymphomas that may 
have a similar appearance 

• Distinguish lymphoma from benign lymphoid hyperplasia

• The BCL2/JH translocation leads to increased expression of the BCL2 protein which is an 
antagonist to apoptosis and therefore increased level of B-cells in the body

• Monitor and evaluate disease recurrence

• The majority of breakpoints on 18q21-22 occur within the major breakpoint region (Mbr) 

(60-70% of the cases), and the minor cluster region (mcr) (20-25% of the cases)

BCL2 translocations are reciprocal chromosome exchanges that place the bcl-2 

proto-oncogene under transcriptional control of the IGH gene.

Van Dongen, JJM et al. Design and standardization of PCR primers and protocols for detection of clonal immunoglobulin and T-cell receptor gene 
recombinations in suspect lymphoproliferations: Report of the BIOMED-2 Concerted Action BMH4-CT98-3936. Leukemia. 2003, 17(12):2257-2317 
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BCL2/JH Translocation

Target Background:

• Distinguish Follicular Cell Lymphoma (FL, 70-90%) from 
other B-cell lymphomas that may have a similar 

appearance 

• Distinguish lymphoma from benign lymphoid hyperplasia

• The BCL2/JH translocation leads to increased expression 

of the BCL2 protein which is an antagonist to apoptosis 
and therefore increased level of B-cells in the body

• Monitor and evaluate disease recurrence

• The majority of breakpoints on 18q21-22 occur within the 

major breakpoint region (Mbr) (60-70% of the cases), and 

the minor cluster region (mcr) (20-25% of the cases)

BCL2/JH translocations 

are reciprocal 

chromosome 
exchanges that place 

the bcl-2 proto-

oncogene under 

transcriptional control 
of the IGH gene.

Van Dongen, JJM et al. Design and standardization of PCR primers and protocols for detection of clonal immunoglobulin and T-cell receptor gene 
recombinations in suspect lymphoproliferations: Report of the BIOMED-2 Concerted Action BMH4-CT98-3936. Leukemia. 2003, 17(12):2257-2317 

Chiu, C.-H. et al. The Utility of t(14;18) in Understanding Risk Factors for Non-Hodgkin Lymphoma Brian. J Natl Cancer Inst Monogr 2008;39:69–73
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BCL2/JH Translocation

BCL2/IgH Fusion Gene

Bcl-2 protein is an antagonist to apoptosis BCL2 gene under aberrant transcriptional 

control of IGH gene

Increased level of B-cells in the bodyIncreased expression of Bcl-2 protein

32 JH Segments
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BCL2/JH Translocation

Related Publications:

• Aster et al. 2002: Detection of BCL2 Rearrangements in Follicular 

Lymphoma

Why you should read it

• PCR as a reliable tool for 

BCL-2 rearrangement 

detection

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1867166/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1867166/


BCL2/JH t(14;18) Translocation
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BCL2/JH t(14;18) Translocation

Target Background:

• BCL2 t(14;18) translocations are detectable occurs in 70–90% 

of cases of follicular lymphoma, 20–30% of diffuse large B-cell 

lymphoma, and 5–10% of other less common subtypes.

• These translocations are not seen in other lymphomas; 

therefore, this test is useful for the differential diagnosis of B 

cell malignancies. 

• Presence of the BCL2 translocation is an indicator of poor 

prognosis in large cell diffuse B-cell lymphomas. 

• Distinguish lymphoma from benign lymphoid hyperplasia

• Detect, monitor and evaluate disease recurrence

The t(14;18) joins the 

BCL2 gene on 

chromosome 18 to the 

IGH gene on 

chromosome 14 
leading to inhibition of 

programmed cell 
death through BCL2

overexpression.

Chiu, C.-H. et al. The Utility of t(14;18) in Understanding Risk Factors for Non-Hodgkin Lymphoma Brian. J Natl Cancer Inst Monogr 2008;39:69–73 
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BCL2/JH t(14;18) Translocation

3 4 V D CJH Segments1 2

1 2 3 JH C 31 2 JH C

BCL-2 protein is an antagonist to apoptosis 

Heavy Chain GeneBCL2 Gene

BCL2 gene under aberrant transcriptional 

control of IGH gene

Increased level of B-cells in the body

BCL2/IgH Fusion Gene
Mbr JH Breakpoints

BCL2/IgH Fusion Gene
mcr JH Breakpoints

Mbr mcr

Increased expression of BCL-2 protein

Mbr = Major Breakpoint Region

mcr = Minor Cluster Region
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BCL2/JH t(14;18) Translocation

Related Publications:

• Mahfouz R. et al. 2007: Molecular Frequency of BCL2/JH t(14; 18) Using 

PCR Among Lebanese Patients With Follicular Lymphoma: Another Piece 

of the Geographical Map Revealed

Why you should read it

• PCR as a reliable tool for

BLC2/JH t(14;18) detection in 

a geographical distribution 

study

• Low frequency of t(14;18) in 

Lebanese follicular Lymphoma 

patients with 45,2% vs. 80% in 

Jordan

https://pubmed.ncbi.nlm.nih.gov/17149654/
https://pubmed.ncbi.nlm.nih.gov/17149654/
https://pubmed.ncbi.nlm.nih.gov/17149654/


BCR/ABL t(9;22) Translocation
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BCR/ABL t(9;22) Translocation

Target Background:

• The presence of this translocation is required 

for diagnosis of Chronic Myeloid Leukemia 

(CML)3

• Most common cytogenetic abnormality in 

adult Acute Lymphoblastic Leukemia (ALL; 20-
30% of adult cases) and it occurs in 3-5% of 

pediatric cases4

• Detection, monitoring and evaluation of 

disease recurrence4

1 Deininger, MWN, Goldman, JM and JV Melo. Blood, 2000, 96:3343-3356
2 Wapner J. The Philadelphia Chromosome: A Genetic Mystery, a Lethal Cancer, and the Improbable Invention of a Lifesaving Treatment. ISBN 9781615191970
3 September 4th 2020:  https://www.cancertherapyadvisor.com/home/decision-support-in-medicine/labmed/chronic-myeloid-leukemia-cml/
4 Hong Hoe Koo, Philadelphia chromosome-positive acute lymphoblastic leukemia in childhood Korean J Pediatr. 2011 Mar; 54(3): 106–110

The Philadelphia 

chromosome (Ph) is the 

result of reciprocal 
translocation, 

t(9;22)(q34;q11), of genetic 

material between the ABL1

gene of chromosome 9

and the BCR gene of 

chromosome 22.1,2



Confidential and Proprietary Information. Unauthorized use, replication or dissemination is prohibited.

BCR/ABL t(9;22) Translocation

b2

e13e1

Encodes proteins with aberrant tyrosine 

kinase activity

ABL GeneBCR Gene

Responsible for leukemic phenotype

BCR/ABL Fusion Gene

b3

e14

c3

e19 1b a111a a2 a3

b2

e13e1
b3

e14 a11a2 a3

ABL cDNA Control
a111a a2 a3

Example of fusion gene, b2a2 junction

p190, p210, p230 corresponds to the size 

(in kDa) of the proteins these transcripts 

encodes

Tests e1a2, e1a3, b2a2, b2a3, b3a2 and b3a3
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BCR/ABL t(9;22) Translocation

Related Publications:

• Kurzrock et al. 2003: Philadelphia Chromosome-Positive Leukemias: From 

Basic Mechanisms to Molecular Therapeutics

Why you should read it

• BCR-ABL inhibition is a 

remarkably successful 

targeted therapy approach for 

CML 

https://pubmed.ncbi.nlm.nih.gov/12755554/
https://pubmed.ncbi.nlm.nih.gov/12755554/
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BCR/ABL t(9;22) Translocation

Related Publications:

• Melo et al: The Diversity of BCR-ABL Fusion Proteins and their Relationship to 

Leukemia Phenotype

Why you should read it

• BCR-ABL translocation 

variants as indicators for 

Leukemia Phenotypes

https://ashpublications.org/blood/article/88/7/2375/125159/The-diversity-of-BCR-ABL-fusion-proteins-and-their
https://ashpublications.org/blood/article/88/7/2375/125159/The-diversity-of-BCR-ABL-fusion-proteins-and-their


PML/RAR t(15;17) Translocation
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PML/RARα t(15;17) Translocation

Target Background:

• Identification of Acute Promyelocytic

Leukemia (APL) a form of Acute Myeloid 

Leukemia (AML)

• The PML-RARA fusion gene is the most critical 

event involved in the pathogenesis of APL

• Important for the responsiveness to all-trans-

retinoic acid (ATRA) treatment

• Detection, monitoring and evaluation of 

disease recurrence

This translocation 

involves the retinoic 

acid receptor alpha 

(RARA) gene on 

chromosome 17 and 

the promyelocytic

leukemia (PML) gene on 

chromosome 15 that 

results in a PML-RARA 
fusion gene

Liquori, A. et. al Acute Promyelocytic Leukemia: A Constellation of Molecular Events around a Single PML-RARA Fusion Gene. Cancers (Basel). 2020 Mar; 12(3): 624
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PML/RARα t(15;17) Translocation

51

RARα GenePML Gene

PML/RARα Fusion Gene

6 7 1 63 4 52 3 4 8 9 2

1 2 2 63 4 53 1 2 2 63 4 53 5 64

(S-form rearrangement) (L-form rearrangement)

PML/RARα rearrangements are correlated with responsiveness to ATRA treatment  
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PML/RARα t(15;17) Translocation

Related Publications:

• Gallagher et al 1995: Characterization of Acute Promyelocytic Leukemia 

Cases With PML-RaRa Break/Fusion Sites in PML Exon 6: Identification of a 

Subgroup With Decreased In Vitro Responsiveness to All-Trans Retinoic Acid

Why you should read it

• PML-RARα translocations as 

indication for 

responsiveness to Retinoic 

Acid treatment

https://pubmed.ncbi.nlm.nih.gov/7632962/
https://pubmed.ncbi.nlm.nih.gov/7632962/
https://pubmed.ncbi.nlm.nih.gov/7632962/
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PML/RARα t(15;17) Translocation

Related Publications:

• De Thé et al. 1991: The PML-RARα fusion mRNA generated by the t(15;17) 

translocation in acute promyelocytic leukemia encodes a functionally altered 

RAR

Why you should read it

• PML-RARα Translocation 

contributes to 

Leukemogenesis through 

interference with 

promyelocytic differentiation

https://pubmed.ncbi.nlm.nih.gov/1652369/
https://pubmed.ncbi.nlm.nih.gov/1652369/
https://pubmed.ncbi.nlm.nih.gov/1652369/


Thank You!

Any questions?
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