Supplementary Materials

Table S1 Enrolled bladder cancer patients and healthy individuals

	Grouping
	Characteristics
	Number of cases
	Proportion

	healthy volunteers
	Total
	30
	/

	bladder cancers
	Total
	85
	/

	
	High-grade
	47
	55.3%

	
	Low-grade
	38
	44.7%

	
	
	
	

	
	Invasive
	42
	49.4%

	
	Non-invasive 
	43
	50.6%

	
	
	
	

	
	Multiple intracavitary
	28
	32.9%

	
	Single intracavitary
	57
	67.1%


[image: image1.png]



Fig. S1 CTC enrichment and isolation and liquid phase analysis (keep all staining procedures in liquid phase with six steps, total 3 hours) 

Centrifugation to remove plasma/10min. 2. Restore the volume with buffer and add the antibody beads/1min. 3. Mixer incubation/30min. 4. Cell isolation and enrichment/20min. 5. Immunostaining and Nuclear staining/1h. 6. Microscopic observation/1h.
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Fig. S2 PD-L1 expression analysis methods comparison 
A PD-L1 detection steps of traditional method (7.5h). 1. 60℃ Bake slices/2h; 2. Dewaxing and hydration/2h; 3. Antigen retrieval/30min; 4. Inactivated peroxidase/30min; 5. Immunostaining/2h; 6. Nuclear staining/5min; 7. Dehydrated and transparent/25min; 8. Cap the coverslip/5min; 9. Microscopic observation/1h. B PD-L1 detection steps of Liquid Phase Dyeing Method (4h). 1. Prepare cell suspensions/10min; 2. Add antibody beads/1min; 3. Mixer incubation/30min; 4. Cell isolation and enrichment/20min; 5. Immunostaining and Nuclear staining/2h; 6. Microscopic observation/1h.
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Fig. S3 Chromosome 7/8 FISH analysis methods comparison

A Chromosome 7 FISH assay with of traditional method（17h）. 1. Collect cells by centrifugation/10min. 2. Cells are prepared and aged overnight/12h. 3. Pepsin treatment/15min. 4. Gradient alcohol dehydration/10min. 5. Air dry/30min. 6. Add probe reagent and coverslip/5min. 7. Denaturation and hybridization/2h. 8. Remove the coverslip/5min. 9. Gradient alcohol dehydration/5min. 10. Protect from light and dry/30min. 11. Nuclei stain and coverslip/10min.  12. Microscopic observation/1h. B Chromosome 7 FISH assay with Liquid Phase Dyeing Method (4.5h). 1. Collect cells by centrifugation/10min. 2. Add antibody beads/1min. 3. Mixer incubation/30min. 4. Cell isolation and enrichment/20min. 5. Gradient alcohol dehydration/10min. 6. Add probe reagent/5min. 7. Denaturation and hybridization/2h. 8. Nuclei stain/5min; 9.Microscopic observation/1h.
