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Table S1. Thermoelectric properties of the cell layer/ nanostructure model utilized in 
electrothermal simulations. 

Material Isotropic thermal 
conductivity (W/mK) 

Isotropic resistivity 
(Ω cm) 

SiO2 1.4 1016 
ITO 4 0.0001 

PEG/ M13 0.2 0.1 
Cell in DMEM 0.63 97.66 

MoS2 0.26 29 
 
Table S2. Components of the computed binding free energy (kcal/mol) for the interaction of the 
G3P with PD-L1a 

System ∆Eele ∆Evdw ∆EPBSUR ∆EPBCAL ∆Hbind T∆S ΔGbind 

G3P-PD-
L1 

−2.56 ± 
20.43 

−80.35 ± 
9.91 

−10.47 ± 
0.70 

20.86 ± 
17.50 

−72.50 ± 
5.78 

−44.06 ± 
2.67 

−28.44 ± 
6.89 

a∆Eele, electrostatic potential energy; ∆Evdw, van der Waals potential energy; ∆EPBSUR, nonpolar 
contribution to solvation free energy; ∆EPBCAL, polar contribution to solvation free energy; ∆Hbind 
= ∆Eele + ∆Evdw + ∆EPBSUR + ∆EPBCAL, enthalpy of binding; T∆S, sum of vibrational, rotational and 
translational entropic contributions; ∆Gbind = ∆Hbind − T∆S, free energy of binding. 
 
Table S3. References for Figure S1.  
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interactions 
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and PN 

  



 S3

Table S4. References for Figure S6. 
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Table S5. References for Figure S7. 
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nanostructure 
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Figure S1. Comparison of the averaged computed binding-free energy of the G3P–PD-L1 
complex with that of current peptide-cancer cell protein models. The information of the references 
can be found in Table S3. 

 

 
Figure S2. a) Thermal distribution of the cell-layer/ nanostructure model. The MoS2 and PEG/ 
M13 was inserted in the middle of the cell layer, and a square-based electrical stimulus was 
applied. b) Variation of the peak temperature in the cell layer for different stimulus amplitudes. 
 

 
Figure S3. Thermal profile of the cell layer upon the application of 5-V stimulus.  
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Figure S4. Fourier transform infrared (FTIR) spectra of the MNM, LA-PEG-NHS, M13 and 
MN. 
 

 
Figure S5. Variation of the relative cell viability of PANC-1 cells with MN for different MN 
concentrations. 
 

Cell viability plots with a decreased behavior for the material concentration above a 
specified value have been shown in both the cells with 2D-based materials only and the cells with 
2D-based materials and with the use of the PEG/ targeting agent harnessed by other research 
groups [1,2]. Our results are similar since a similar set of plots were attained for the cells with MN 
only/ MNM utilized in this work. 
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Figure S6. Comparison of the percentage decrease in the cell viability of integrated MNM cancer 
cell AC-stimulus systems with that of existing thermal-based therapy platforms. The information 
of the references can be found in Table S4.  
 

 
Figure S7. Comparison of the degradation time of the MNM with that of state-of-the-art MoS2-
based systems in physiological media. The information of the references can be found in Table S5. 
 

 
Figure S8. Comparison of the stimulus length of the combined MNM AC-stimulus cancer cell 
platform with that of current thermal-type therapy systems. The information of the references can 
be found in Table S6. 
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