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Supporting Tables

Table S1 Comparison with CTC separation methods reported

Approach Targeted 
marker

Multiple 
CTCs

Capture 
efficiency

Patient 
blood 

sample

Release methods Selective 
release

Immunomagnetic 
separation1

Anti-EpCAM No 90% Yes Photocontrolled 
release

No

Immunomagnetic 
separation2

Anti-EpCAM No 96% Yes No No

Microfluidic chip3 Anti-EpCAM No >90% Yes Thiolated ligand-
exchange

No

Microfluidic chip4 Anti-EpCAM No >95% Yes Temperature-
responsive release 

and mechanosensitive 
release

Yes

Magnetic 
separation5

Sgc8c 
aptamer

No 88% Mimic 
blood 

sample

DNase release No

Barcode-particle 
technology6

Sgc8c, TD05 
aptamers

Yes >95% Mimic 
blood 

sample

Exonuclease release No

Porous 
membranes 
separation7

S6, A9 and YJ-
1

aptamers

Yes >95% Mimic 
blood 

sample

Size-controlled 
release

No

This work Sgc8c, TD05 
aptamers

Yes 90% Yes Metal ions release Yes
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Table S2 Sequences of oligonucleotides used in the study

Name                   Sequence(5’-3’)

Cu2+-DNAzyme SH-(CH2)6-GGTAAGCCTGGGCCTCTTTCTTTTTAAGAAAGAAC

Cu2+-substrate AGCTTCTTTCTAATACGGCTTACC

Cu2+-substrate-sgc8c ATCTAACTGCTGCGCCGCCGGGAAAATACTGTACGGTTAGATTTTTTTTTTTTAGCTTCTTT

CTAATACGGCTTACC

Mg2+-DNAzyme CCG CGG CCA GGC TAG CTA CAA CGA CCT GGA CGA TTTTTT-(CH2)6-SH

Mg2+-substrate TCGTCCAGGrArUGGCCGCGG

Mg2+-substrate-TD05

AP-1

LC-17

TCGTCCAGGrArUGGCCGCGGTTTTTTTTTTTTAACACCGGGAGGATAGTTCGGTGGCTGT

TCAGGGTCTCCTCCCGGTG

TTTATGGGTGGGTGGGGGGTTTTT

CTC CTC TGAC TGT AAC CACG CTT TTG TCTT TAG CCG AATT TTA CTA AGCC GGG 

CTG ATCA GCA TAG GTAG TCC AGA AGCC
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Supporting Figures

Figure. S1. EB-stained 12% polyacrylamide gel electrophoresis (PAGE) analysis of 
Cu2+-DNAzyme-sgc8c and Mg2+-DNAzyme-TD05 catalytic capabilities by metal ions. 
Lane 1: Cu2+-DNAzyme-sgc8c strand; Lane 2: lane 1 + Cu2+; Lane 3: Mg2+-DNAzyme-
TD05 strand; Lane 4: lane 3 + Mg2+.

Figure. S2. Fluorescence images of CTCs captured by different capture elements on 
the substrate. Scale bars: 100 μm.
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Figure. S3. Fluorescence images of CCRF-CEM cells captured by Cu2+-DNAzyme-sgc8c 
and Ramos cells captured by Mg2+-DNAzyme-TD05 with different incubation time.

Figure. S4. Optimization of capture elements concentration used to capture CTCs.
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Figure. S5. Selectivity study of Cu2+-DNAzyme-sgc8c and Mg2+-DNAzyme-TD05 for 
CTCs. Scale bars: 100 μm.

Figure. S6. Fluorescence images of CCRF-CEM cells and Ramos cells released from 
the substrate stimulated by different metal ions. Scale bars: 100 μm.
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Figure. S7. Fluorescence images of CCRF-CEM cells release by Cu2+ and Ramos cells 
release by Mg2+ with different incubation time. Scale bars: 100 μm.

Figure. S8. Fluorescence images of multiple CTCs after capture and selective release. 
The CCRF-CEM cells pre-stained with Calcein AM (green) and Ramos cells pre-stained 
with DiI (red). Scale bars: 100 μm.
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Figure. S9. (a) Cell viability of CCRF-CEM cells after incubation with different 
concentrations of Cu2+ for 24 h; (b) cell viability of Ramos cells after the treatment 
with different concentrations of Mg2+ for 24 h; (c and d) live (green)/dead (red) cell 
staining of the released CCRF-CEM cells by Cu2+ (c) and Ramos cells by Mg2+ (d).

Figure. S10. Merged image of bright field and fluorescence of the captured CTCs on 
the substrate in blood sample.
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Figure. S11. Confocal images of CTCs captured from simulated blood sample with 
immunofluorescence staining. Scale bars: 10 μm.
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