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The following procedures are available in the Cytogenetics laboratory:
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Fluorescent in situ hybridisation FISH – A wide range of probes is available for diagnostic use.
AML samples

· AML1/ETO t(8;21)

· PML/RARA t(15;17)

· CBFB/MYH11 inv(16)

· MLL gene 11q23

· EV11 inv(3)

· Del(5)(q31)

· Del(7)(q22.1) and del(7)(q31)

MDS

· Del(5)(q31)

· Del(7)(q22.1) and del(7)(q31)

· Chromosome 8

· Del(20)(q12) and del(20)(q13)

· EV11 inv(3)

CML

· BCR/ABL t(9;22)

Hypereosiniphilic syndrome/ chronic eosinophilic syndrome

· Del(4)(q12)

· PDGFRB t(5;12)

Precursor B lymphoblastic leukaemia/lymphoma (pre B-cell ALL)

· BCR/ABL t(9;22)

· ETV6/RUNX1 t(12;21)

Precursor T lymphoblastic leukaemia/lymphoma (pre T-cell ALL)

· Amplification of 9q34

· P16 Del(9)(p21)

Mature T cell neoplasms

· TCR alpha/delta 14q11

A full CLL/SLL/B-PLL probe panel is available:

· IGH breakapart (if break seen, IGH/CCND1 and IGH/BCL2 fusion probes utilised)
· TP53

· ATM

· Chromosome 13q14/13q34

· Chromosome 12
Extranodal marginal zone B cell lymphoma (MALT)
· AP12/MALT1 t(11;18)

· Chromosome 3

Splenic marginal zone lymphoma

· Chromosome 3

· PAX 5 t(9;14)

Follicular lymphoma

· IGH/BCL2 t(14;18)

Mantle cell lymphoma

· IGH/CCND1 t(11;14)

Diffuse large B cell lymphoma

· BCL6 3q27

· PAX5 t(9;14)

· IGH/BCL2 t(14;18)

· IGH/MYC, CEP8 t(8;14) and variants
Grey zone lymphoma

· IGH/BCL2 t(14;18)

· IGH/MYC,CEP8

· MYC breakapart

Anaplastic large cell lymphoma

· ALK breakapart t(2;5)

T cell Prolymphocytic leukaemia (T-PLL)

· TCR alpha/delta inv(14)

· Chromosome 8

For problematic Burkitt’s Lymphoma diagnosis we can also offer the IGH/cMYC t(8;14) probe on unstained bone marrow slides.

The above also applies to CLL samples, where an unstained smear could be utilised for specific probes, such as the IGH rearrangement, deletion of chromosome 13, and Tp53.

Also a full panel for Myeloma is also available:
· TP53

· 1q21/1p36/CEP1

· IGH/FGFR3 t(4;14)

· IGH/CCND1 t(11;14)

· IGH/MAF t(14;16)

· Chromosomes 5, 9 and 15 for ploidy

· 13q14/13q34

· Chromosome 12 centromere

· IGH breakapart

· Del(12)(p13)

· Del(5q)

Combinations of the above are used for myeloma relapse, MGUS, and light chain amyloidosis.

For LPL/Waldenstroms/IgM myeloma.

On CD20+ve cells

· Del(6q)

· PAX5

· Chromosomes 3 and 12

If plasma cells are present, CD138+ve cells are also used.
· TP53

· 1q21/1p36/CEP1

· IGH/CCND1 t(11;14)

· IGH breakapart

· Chromosomes 5, 9 and 15 for ploidy

Important points to note.

Samples must be kept in the fridge if any delay in transportation is anticipated.

Samples with a high count may not necessarily yield a result as transportation may cause the cells to divide rapidly and have no more capacity to grow by the time they reach the laboratory.

Samples with a very low count, may have an even lower count still by the time they reach the laboratory, which makes obtaining a cytogenetic result extremely difficult.  We currently perform cell counts on all sample upon receipt.  The count will be lower than that obtained by the referring hospital.

All urgent samples which require a provisional result the next day must arrive before 2.30pm.  Any sample with a low white cell count may require a two day culture and if this is the case, a next day result would not be possible.

Any FISH result will be available in two days following receipt of the sample, at the earliest.

Please note an urgent sample cannot have a provisional report the next day if a blood sample is sent, as blood requires a minimum of three days to grow and provide sufficient cells for analysis.  It can also happen that if there are insufficient spontaneously dividing cells in the blood (ie if the blast count is low) then it is usually not possible to obtain a meaningful result.  In these instances, only a constitutional karyotype is usually possible.  In this instance, FISH studies will be performed where relevant.

LIMITATIONS of FISH STUDIES
It is very important to be aware that although fluorescent in situ hybridisation is very useful when there are no dividing cells available for analysis, there are a number of limitations to the technique, which need to be addressed.  Interpretation must be evaluated with extreme care in order to eliminate any false positive results.  This is why our laboratory uses a 20% cut off point at which lower numbers of apparently abnormal cells are not reported.  Visualisation of a three dimentional cell is difficult when signals may fall in different spatial levels.  Often, particularly with deletion probes, one signal may not be visible, even a normal cell, and as such may appear to suggest a deletion of the genomic region being tested for.  Not only does the spatial difference present a problem.  Occasionally the probe does not hybridise correctly to every single cell.  These cells are usually not used in the assessment of the report.  The problem is less common when a dual colour dual fusion probe is used for chromosomal translocations.  However, even this can present a problem when the patient has an aberrant pattern not expected for that translocation type.  For instance, some CML patients who cytogenetically have the t(9;22) translocation show a pattern of only one fusion, one red and one green signal. Again, this type of pattern can be a false positive result, as the red and green signals may be juxtaposed underneath each other to give rise to a false fusion signal. This will ultimately cause difficulties when the patient is being followed up for minimal residual disease, and such patients should have reassessments by PCR.

IT IS MOST IMPORTANT that blood samples should NOT be sent in our bone marrow transport medium.  Blood needs to be placed in lithium heparin.

Any clotted sample will probably not yield a result.

Lymph nodes should be sent in our bone marrow transport medium.

Bone marrow transport tubes are provided by our laboratory and can be ordered on 020 3299 5796.
Any further information can be obtained from 

Barbara Czepulkowski

Consultant Cytogeneticist
Tel: 020 3299 7636
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The sample of choice is a bone marrow aspirate (1-2 ml) for most haematological disorders, although peripheral blood (5 ml) is acceptable for CML, CLL and PLL, and where the white cell count is high and blasts are present in the peripheral blood.

Bone marrow samples should be sent in transport medium, which is provided by our laboratory.  In an emergency, please use any basal media (e.g. RPMI, TC 199 or McCoy’s 5A) with preservative free heparin (1000 U/ml).  

Do not use these for peripheral blood!

Peripheral blood samples (5 ml) should be sent ‘neat’ in lithium heparin bottles or preservative free heparin tubes.  These should be obtainable from your haematology department.  It is VERY important that samples are NOT sent in EDTA or our bone marrow transport medium!  The other pre-requisite for samples is that they are NOT clotted!

Samples are preferred on the day they are taken, but if this is not possible, please either keep them in the refrigerator overnight and send immediately the next day, or send immediately by FIRST CLASS post.

A telephone call is appreciated warning us of the imminent arrival of urgent samples, but this is not essential. Any other queries you may have please do not hesitate to call us on the above number, and we will be happy to help!


Thank you! Barbara Czepulkowski


              Consultant Cytogeneticist

PLEASE ENSURE THE SAMPLE TUBE IS LABELLED with at least three identifiers!
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