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DOWNSTREAM APPLICATIONS
FOR CTC ANALYSIS
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Immunofl uorescence microscopy is a 

powerful technology to determine the 

expression and subcellular localization

of proteins in a cell. For this purpose, 

fl uorescently labeled antibodies are 

used to bind to and to visualize speci-

fi c proteins/markers (for examination). 

CTCs are identifi ed by positive stai-

ning of keratins and/or EpCAM and 

nucleus staining, negative selection 

is done via staining of CD45 (marker 

for blood cells, e.g. leucocytes). One 

additional marker like HER2/neu or 

PD-L1 can be added to the analysis.

Quantitative detection 
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Figure 3: Selected CTCs from a pancreatic cancer patient are stained with fl uorescent-labeled antibodies to EpCAM/
keratins (green), CD45 (red) and the nuclear staining (blue). Epithelial tumor cells are positive for EpCAM and/or keratins 
and negative for CD45. The scale bar corresponds to 10 µm.
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After in vivo isolation, CTCs can be ana-

lyzed for clinically relevant targets 

directly on the surface of the medi-

cal device, using in situ padlock probe 

technology. This method enables in situ

detection of RNA with enhanced 

sensitivity. Padlock probes are oligo-

nucleotides which bind specifi cally 

to their target sequence e.g. AR-V7 

(splice variant 7 of the androgen 

receptor) and are amplifi ed by rolling 

circle amplifi cation. Subsequently, the 

products are detected by fl uorescent 

probes which generate quantifi able 

signals. 

Quantitative detection of gene transcripts in CTCs 
by in situ padlock probe technology

Figure 4: In situ detection of cancer-related transcripts in prostate cancer cells on the GILUPI CellCollector®.

The identifi cation of mutations can 

provide information about a patient’s 

responsiveness to targeted therapies. 

Routine testing of CTCs for resistance 

mutations during treatment, for exam-

ple in the EGFR or KRAS genes, off ers 

additional information about the eff ec-

tiveness of the applied therapy. Isolated 

CTCs can be characterized on a mole-

cular level using commercially available 

mutation detection kits. 

Detection of somatic mutations in CTCs
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