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(Skitzki et al. 2009)

Hyperthermia



Heat Shock Proteins

HSP27 (HSPB1):
Up-Regulation associated 
with 
• Cancer progression
• Metastasis
• Poor prognosis
• Resistance

(Chatterjee, Burns Int. J. Mol. Sci. 2017)



Heat Shock Proteins

HSP70 (HSPA1A): 
• Metastasis
• Anti-apoptotic properties



Heat Shock Proteins

HSP90: 
• Implicated in all hallmark traits of cancer

(Eskander, Tewari, Journal of Gynecologic Oncology 2014)



Liquid Biopsy and CTCs

(Chaffer, Weinberg Science, 2011)



• Bead-Base method

• Microscopy-based method

• Size-based method

• PCR-based method

Liquid Biopsy-Detection

• Viability?

• Purity?

• Noise?



• Using parameters like FS, SS and 
fluorescence we can detect multiple 
antigens inside each cell.

• There are two approaches to detect CTCs: 
positive selection and negative selection.

• FC can provide information about 
quantity and quality of CTCs

Liquid Biopsy-Detection
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Concluding Remarks

• HSP correlated with resistance to 
hyperthermia

• Liquid biopsy based on CTCs study 
can be used for prediction response 
in different types of therapy

• CTCs study for thermo-tolerance
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