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1. XRD and XPS characterization

Structures of 3D rGO, rGO-TisC2, rtGO-MWCNTs and rGO-TisC:-MWCNTs were
studied by X-ray diffraction (XRD). The characteristic peaks of graphite structure appear
at about 25° and 43° for rGO and MWCNTs, which correspond to the diffraction peaks of
carbon atoms at (002) and (100), respectively [1, 2]. And characteristic peaks at 26°, 38°,
48°, 55°, and 63° correspond to the diffraction peaks of TisCz at (004), (103), (107), (109),
and (110) (Figure S1A) [3].

XPS measurements were carried out to study the composition of 3D rGO, rGO-TisCz,
rGO-MWCNTs and rGO-TisC:-MWCNTs. The results showed that 3D
rGO-TisC>-MWCNTs samples contained major elements such as C, O, and Ti (Figure
S1B). Thus, the success of interaction between rGO, TisC2 and MWCNTs was proved to
form 3D rGO-TisC:-MWCNTs nanocomposites.
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Figure S1. XRD pattern (A) and XPS spectra (B) of 3D rGO, rGO-TisC2, rtGO-MWCNTs, and
rGO-TisC:-MWCNTs.

2. Electrocatalytic reduction of H20:

In order to study the electrocatalytic reduction of H202, CV scans of 3D rGO,
rGO-TizCo, rtGO-MWCNTs and rGO-TisCo-MWCNTs electrodes were carried out at dif-
ferent H20:2 concentrations in deoxygenated 0.01 M PBS solution (Figure 52). The current
response values exhibited a linear correlation with the H02 concentration for all four elec-
trodes at a potential of -0.25 V (Figure S3). Among them, 3D rGO-TisC:-MWCNTs elec-
trode demonstrated the highest current response to H2O2. The results indicated that 3D
rGO-TisCo-MWCNTs electrode had more efficient electrocatalytic efficiency for H20..
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Figure S2. CV of (A) 3D rGO, (B) 3D rGO-TisC;, (C) 3D rGO-MWCNTs, and (D) 3D
rGO-TisCo-MWCNTs electrodes at different H2O2 concentrations (0-10 mM) in deoxygenated 0.01
M PBS. Scan rate: 100 mV s™'. Potential range: -0.6-0.2 V.
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Figure S3. Calibration curves of 3D rGO, rGO-TisCz, tGO-MWCNTs, and rGO-TisC:-MWCNTs
electrodes currents vs. H20O2 concentration.
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Figure S4. CV of 3D rGO, rGO-TizCz, rtGO-MWCNTs, and rGO-TisC>-MWCNTs electrodes in de-
oxygenated 0.01 M PBS in the presence and absence of 4 mM H2O..

3. Optimization of test conditions for 3D rGO-TisC:-MWCNTs electrode

The dependence of 3D rGO-TisC>-MWCNTs electrode response on applied potential
is shown in Figure S5A. The reduction current tends to maximum on -0.25 V (Figure S5B),
thus this value is selected as the working potential. The influence of pH on the response
of 3D rGO-TisCo-MWCNTs electrode was investigated to optimize the reaction condi-
tions. The change of amperometric current between the pH level of 5.0-9.0 at a constant
H20: concentration (100 uM H202) is shown in Figure S5C. The maximum response was

obtained at pH 7.0 (Figure S5D). Thus, the optimized pH level of 7.0 was used through
further experiments [4, 5].
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Figure S5. (A) Current response of 3D rGO-TisC>-MWCNTs electrode to 100 uM H20: in deoxygen-
ated 0.01M PBS (pH 7.0) at different potentials. (B) Influence of applied potential on amperometric
response of the biosensor. (C) Change in amperometric current of the electrode against 100 pM H202
at different pH values of PBS. (D) Dependence of the current response of 3D rGO-TisC>-MWCNTs
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electrode to 100 uM H:0:2 on the pH of buffer solutions at an applied potential of —0.25 V vs.
Ag/AgCl

4. Ex vivo experimental analysis

The same amount of fMLP is added to EPH4-EV cells (normal cell). 4T1, MCF-7 and
EPH4-EV cell lines produced a current response of 20.5£t3.4 nA, 25.4+2.1 nA, and
7.3+1.5nA respectively. Based on the calibration curves in Fig. 4B, these values correspond
to the production of 2.4 uM H20z, 3.4 pM H202, and 0.9 uM H20, respectively. As shown
in Figure 56, H2O2 produced by normal cells was much lower than that produced by can-
cer cells. The results indicate 3D rGO-TisC:-MWCNTs electrodes can effectively discrim-
inate between normal cells and tumor cells in order to detect cancer.
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Figure S6. Reduction current response of the 3D rGO-TisC>-MWCNTs electrode with addition of
fMLP to deoxygenated 0.01 M PBS solution containing (A) 4T1, (B) MCF-7 and (C) EPH4-EV cells.

(D) EPH4-EV, 4T1 and MCF-7 cells produced hydrogen peroxide concentrations by addition of the
same amount of fMLP.
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