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FISH and Cytogenetic Analysis: Probing for CLL and MDS

Fluorescence in situ hybridization (FISH) probes have become a cornerstone of cytogenetic analysis in hematological malignancies. These 

targeted probes allow for the detection of specific chromosomal abnormalities associated with various leukemias and myelodysplastic syndromes 

(MDS). This white paper will explore the importance of certain FISH probes for Chronic Lymphocytic Leukemia (CLL) and Myelodysplastic 

Syndromes (MDS), focusing on:

• ATM/TP53 extended and D13S319/LAMP1/CON12 Extended FISH probes for CLL: These probe sets target critical chromosomal regions 

frequently involved in CLL.

• MECOM Break Apart FISH probes for MDS: This probe set detects rearrangements of the MECOM gene, a crucial abnormality in a subset 

of MDS patients.

CLL and FISH Probes

Chronic Lymphocytic Leukemia (CLL) is the most common chronic leukemia in adults, and one of the most common leukemias according to the 

American Cancer Society. Specific chromosomal aberrations are associated with disease prognosis and treatment response. FISH probes offer a 

rapid and sensitive method for detecting these abnormalities.

• ATM/TP53 Extended FISH probes:

o Deletions on chromosome 11q can occur in CLL, and when they do, the ATM gene (11q22.3) is lost in this region. The ATM gene plays 

a vital role in DNA damage response, and loss of ATM function can contribute to disease progression.1

o TP53 (17p13.1) is a tumor suppressor gene that has been found to be mutated or deleted in cases of CLL. TP53 dysfunction can lead 

to uncontrolled cell growth.2

• D13S319/LAMP1/CON12 Extended FISH probes:

o Deletions on chromosome 13q are another abnormality in CLL.

o D13S319 (13q14.2) deletions have been found in 10-29% of CLL cases.3 Researchers are continually trying to locate a potential 

tumor suppressor gene that might be located near this chromosome area. 

o The LAMP1 gene codes for a glycoprotein called lysosomal-associated membrane protein 1 (LAMP-1), which helps break down waste, 

foreign materials, and can act as an activation marker for releasing molecules to fight infection. LAMP1 (13q34) deletions occur less 

frequently but may hold prognostic significance.4

o Trisomy of chromosome 12 can be found in around 20% of CLL cases. The alteration is associated with atypical morphological and 

immunophenotypic features, high proliferative rates, and NOTCH1 mutations.5

Clinical Significance in CLL

The identification of chromosomal aberrations using FISH probes can impact the clinical management of CLL patients:

• Risk Stratification: Certain FISH abnormalities, like deletions TP53 or ATM, are associated with a more aggressive disease course and 

poorer prognosis.6

• Treatment Selection: FISH results can help guide treatment decisions. 13q deletions were found to have a favorable clinical course and 

best overall survival.7

• Monitoring Response: FISH probes can be used to monitor a patient’s response to treatment by tracking the biological fitness of patients, 

especially in cases of CLL with TP53 defects.8

MDS and MECOM Break Apart FISH Probes
MDS is a group of bone marrow disorders characterized by abnormal blood cell production, according to the American Cancer Society. FISH and 

cytogenetic analysis play a crucial role in potentially diagnosing and classifying MDS subtypes.
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• MECOM Break Apart FISH probes: 

o MECOM, located on chromosome 3q26, encodes a protein involved in normal cellular development.

o Rearrangements of the MECOM gene are found in a subset of MDS patients, particularly those with poor prognoses.9

o The gene is frequently mutated in hematological malignancies of myeloid origin, including acute myeloid leukemia (AML)10

o AML with inv(3)(q21q26.2) or t(3;3)(q21;q26.2) is a WHO-recognized disease entity, characterized by aberrations involving MECOM 

at 3q26.2 and RPN1 (ribophorin I) at 3q21.10

 

Clinical Significance in MDS
The identification of MECOM rearrangements using FISH probes has significant implications for MDS patients:

• Diagnosis: MECOM abnormalities can help confirm a diagnosis of MDS, particularly in cases with complex cytogenetics.11

• Prognosis: The presence of MECOM rearrangements may also associated with a higher risk of developing MDS associated acute myeloid 

leukemia (AML).9,11

• Treatment Decisions: Studies have found that identifying high-risk patients with MECOM abnormalities may influence treatment 

approaches because of the poor prognosis. Many different clinical studies are being investigated that could affect future prognosis.12 

Conclusion
FISH probes like ATM/TP53 extended, D13S319/LAMP1/CON12 extended, and MECOM Break Apart FISH probes play a vital role in the 

cytogenetic analysis of CLL and MDS. These targeted probes provide valuable information for risk stratification, treatment selection, and 

monitoring disease course. As our understanding of these malignancies continues to evolve, the role of FISH probes is likely to become even more 

crucial in guiding personalized medicine approaches for patients with CLL and MDS.

To learn more about the science of FISH and the associated FISH probes, please visit our website at www.empiregenomics.com 

Or send us an e-mail info@empiregenomics.com
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