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Introduction: Fluorescence Activated Cell Sorting (FACS) is an efficient method for selecting and purifying  cell 
populations, allowing the recovery of cells in low concentration and the sorting of more than one cell population 
simultaneously. High purity sorted cells are needed for molecular techniques such as Fluorescent In Situ Hybridization (FISH) 
and other molecular biology assays. Our objective is to demonstrate the utility of cell sorting for clinical samples. 

 
 

Methods: All the samples show low infiltration in the cell 
populations being studied. Sample staining was performed with 
different panels according to the  cell  population  of  interest  and  
cell separation was performed using the  BD  FACSMelodyTM  cell 
sorter in the purity or enrichment mode. 

The samples included bone marrow (BM) from multiple myeloma  
(MM) patients (n=27; x= 5.1%  pathological  cells  infiltration),  BM 
with 2% of lymphoblasts from B acute lymphoblastic  leukemia  (B- 
ALL) and with 96.1% of eosinophilia (n = 1), peripheral blood of 
patients  with  aberrant  T-population   expansion   (n=3),    BM   from 
B lymphoproliferative syndrome (BLS)  (n=1) and  BM  of  patient  
with mastocytosis (n=1, 0.03% mast cells). For MM and B  ALL 
samples FISH test was performed on cells post-sorting. TCR 
rearrangement by  molecular   biology   was performed  on  sorted 
and non-sorted T cell expansion. Allele specific oligonucleotide test 
was performed on BLS and mastocytosis samples. 

  Labelling of target cells  

 

 

 

Results: In all the samples (n=33) a higher-purity population 
(>85%) was  obtained,  to  be  evaluated   by   the 
appropriated molecular assay. In 23 of 27 MM patients TP53 
deletion and rearrangements of IGH were studied by  FISH 
(13% and 39% positive, respectively) and in 15 MM patients 
Del1p/Gain1q was studied by FISH (abnormality in 47%). 

All T  cell  expansions  showed   a   monoclonal  
population in the post-sort cells and this was not 
detectable in the original sample. 
Clonality study of T lymphocytes by molecular biology. A) Presort sample; (B) Postsort sample 
(C) Mix A in the presort sample. (D) Mix A in the postsort sample. (E) Mix B in the presort sample. (F) Mix B in the postsort sample. 
(D) and (E) Suggest a clonal profile for the TCRgamma gene. 

 
Conclusion: Our results demonstrate the clinical utility of cell enrichment by high-throughput  FACS,  by  obtaining  the 
desired purity and quantity of the defined cell populations to enhance test  sensitivity.  Although cell sorting  is used mainly 
for research applications, it has significant potential in the clinic as it enables the improvement of sensitivity of molecular 
techniques that contribute to the correct diagnosis and adequate treatment for oncohematology patients. 
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Cytogenetic characterization in sorted sample of multiple myeloma by FISH. (A); (C); (D) and (E) normal pattern for CDKN2C(1p)/CKS1B(1q), 
IGH-MAFB, IGH-MAF and del17p (TP53). (B) IGH-CCND1 rearrangement pattern and (F) IGH rearrangement. 

In B-ALL, translocation t(5;14)(q31;q32) was studied by FISH with 
a negative result. The study of the c-kit oncogene in mastocytosis 
and myd-88 in lymphoplasmacytic lymphoma showed positive 
molecular biology results (mutated). 
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