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Overview  

Fluorescence in situ hybridisation (FISH) is a gold standard diagnostic test used in 
the clinic for detecting genetic aberrations, including rearrangements 
(translocations, inversions) and changes in gene copy number (duplications, 
deletions) associated with cancer [1, 2]. Patient genotyping and eligibility for 
targeted treatment are currently identified using tumour biopsy, a process that can 
be limited by small sample size and technical difficulties [3]. Moreover, single-site 
tumour biopsies may not reflect intra-tumour heterogeneity or capture the full 
genetic diversity of a patient. 
 
Circulating tumour cells (CTCs), which are continuously shed by primary tumours or 
metastatic lesions into the bloodstream, are readily amenable to serial sampling and 
can provide real-time, more representative information on tumour evolution. 
Cytogenetic analysis of CTCs can help illuminate tumour heterogeneity, the 
genomic diversity of metastatic disease, and underlying oncogenic alterations—
serving as a predictive biomarker of drug sensitivity [4]. 
 
For this approach to be fully effective, CTCs must be enriched from whole blood to 
high levels of purity without reliance on cell surface labels. The Vortex VTX-1 
instrument utilises microfluidic, size-based enrichment of CTCs from whole blood—
achieving high purity without the use of surface markers. Furthermore, cells are 
captured onto a glass slide, enabling a smooth transition to existing FISH protocols. 

 
Workflow 

The following steps outline the process from blood collection to FISH analysis, 
enabling high-purity CTC isolation and preparation for cytogenetic profiling. 
 

 

Figure 1:  HER2 amplification in breast cancer cell lines. 
 
 
1. Blood sample 

Patient blood is collected by peripheral venipuncture. 

 
2. CTC enrichment and collection 

Blood tube is inserted in the Vortex VTX-1 instrument for fully automated CTC 
isolation. Intact, free-floating cells are released in a small volume (300 μl) 
directly onto a positively charged glass slide using a cell culture insert. 

    



 

3. Hypotonic treatment and fixation 
Collected cells are treated with a hypotonic solution of KCl and fixed with 
Carnoy’s fixative. Slides are air-dried and stored at 4°C until hybridization. 
 

4. Fluorescence in situ hybridization 
Prepared slides are compatible with commercially available FISH assays. 

 

Results 

HER2 amplification in breast cancer cell lines.  
Cells were hybridised with probes for HER2/neu DNA (red), and for chromosome 17 
centromere (green) (PathVysion Kit, Abbott Molecular).  

 

Figure 2:  Isolated CTCs (left) show ALK probe  
patterns similar to those in the primary tumour (right). 

Left panel (1A) demonstrates HER2/neu amplification in SKBR3, a HER2-amplified 
cell line. Right panel (1B) shows no HER2 amplification in a nonamplified breast 
cancer cell line (MDA-MB-231). 

 
Cytogenetic analysis of CTC isolated from non-small cell lung carcinoma (NSCLC) 
metastatic cancer patients. 
 
The gallery shows representative images of CTCs isolated using the Vortex VTX-1 
system, collected and prepared on a glass slide, and hybridised with the FDA-
approved Vysis LSI ALK Break Apart Rearrangement FISH Probe Kit (Abbott 
Molecular). Results and fluorescence signal patterns from liquid biopsy samples 
were compared with those from the primary tumour biopsy. 
 

 
 

Both CTC 1 (left) and tumour 1 (right) exhibit ALK rearrangement and polysomy, 
indicated by multiple probe signals of each colour in the nucleus. 
 

 

  

 

  

  



 

 

Figure 3:  CTC 2 (left) and Tumour 2 (right) both display normal ALK signals. 
 

Conclusions 

• The Vortex VTX-1 shows promising results as a rapid sample preparation 
platform for blood samples, yielding diagnostic cells for downstream 
cytopathology and expanding the range of clinical samples that can be 
analysed. 

• The high purity of CTCs isolated with the Vortex VTX-1 is particularly well-suited 
for cytogenetics studies, where high cellularity can sometimes confound 
analysis and hinder interpretation. 

• Isolated CTCs are intact and free-floating and can be released directly onto a 
small surface (0.9 cm²) on a glass slide suitable for FISH assays. 

• Detecting ALK translocations in cells directly isolated from the blood of an ALK-
positive patient not only confirms the malignant nature of the isolated cells, but 
also supports the compatibility of the Vortex VTX-1 workflow with commercially 
available FISH assays. 

• FISH analysis of CTCs can be a valuable non-invasive surrogate for routine 
tumour cytogenetic profiling and may provide additional information to help 
predict a patient’s outcome, identify patients eligible for targeted drug therapy, 
and monitor response to treatment. 
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Vortex is a leading CTC liquid biopsy 
company, based in the UK. 
 
To discuss how we can support you, 
contact us at: 
info@vortexbiosciences.com  
 
Or visit our website at: 
www.vortexbiosciences.com 
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