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Supplementary section


I Experimental procedures
A. Synthesis of PEDOT/ITO electrode
0.1 M EDOT is taken in acetonitrile solution. Added 0.05M LiClO4 and sonicate for 20 minutes in a bath sonicator. Run chronoamperometry at an applied potential of +1.1V for 80 seconds by taking ITO glass as a working electrode, Ag/AgCl as a reference electrode and platinum wire as counter electrode. Appearance of dark blue coloured film over the conducting ITO side indicates the electro-polymerization of EDOT monomer to form poly-ethylene dioxy thiophene (PEDOT) polymer.
B. Hydrothermal processing of layered MoS2
MoS2 nanostructure was prepared by using ammonium molybdate and thiourea as precursors. 1 M aqueous solution of ammonium molybdate and 4 M thiourea solution were prepared separately in 30 mL beakers. Then transferred them into a Teflon-lined stainless-steel autoclave (100 mL) and the hydrothermal reaction was carried out at 2000 C for 24 h. The autoclave was cooled naturally to room temperature. Finally, the black precipitate was collected and washed with DI water and absolute ethanol followed by drying overnight at 800C [1].
C. Synthesis of PEDOT-MoS2/ITO electrode
0.1 M EDOT is prepared in 15 mL acetonitrile solution containing 350 μL of 1mg/mL aquous MoS2 suspension. 0.05M LiClO4 is added in the solution followed by sonication for 20 minutes. Using ITO substrate as a working electrode; chronoamperometry has been run at an applied oxidation potential of +1.1 V for 80 seconds. Appearance of dark blue coloured film over the ITO substrate indicates the electro-polymerization of EDOT monomer by entrapping layered MoS2 sheets in and over the polymer matrix to form PEDOT-MoS2 composite.

	


	     Figure S1: FTIR response of the prepared MoS2


(S1) FTIR response of MoS2











(S2) Elemental constituents of the prepared electrodes systems obtained from EDX
	[image: ]

	Figure S2: Atomic percentage of the elemental constituents for; (a) PEDOT, (b) PEDOT-MoS2 and (c) AuNP/PEDOT-MoS2 systems





(S3) Determination of electroactive area (A) of PEDOT, PEDOT-MoS2 and AuNP/ PEDOT-MoS2 system 
The electroactive area (A) of the as prepared electrode for the non-reversible process can be determined by using the modified Randle-Sevcik equation that gives a direct linear relation between the Ip vs. stated as [2],
  , (at T= 300 K). 		(1)
Here, n (=1) is no. of electron transfer taking place in the redox process, D (~10-5 cm2/s) is diffusion coefficient, α is transfer coefficient of the redox process and C (=5 mM) is the concentration of K3 [Fe (CN)6] in the PBS solution. The value of A can be determined from the slope (ζ) of the Ip vs. plot as, . The values of α have been calculated from the Epa vs log(υ) plot of Figure S3 (a.2-c.2). For a diffusion controlled (Ip ∝ υ1/2) process, the anodic peak current (Epa) depends linearly with log(υ) as [3], 
.				(2)
In Figure S3 (a.2-c.2), only the anodic peak potential (Epa) has been plotted w.r.t. the log (scan rate), as we have considered the oxidation scan of the differential pulse voltammetry (DPV) response while sensing. Accordingly, the electroactive areas (for oxidation of the redox couple) associated with the PEDOT, PEDOT-MoS2 and AuNP/PEDOT-MoS2 systems were estimated to be 11.5x10-4, 16.5x10-4 and 21.0x10-4 cm2; respectively. This marginal increase in the electroactive area indicates that the redox activity as well as kinetics of the redox process have been enhanced synergistically after incorporation of MoS2 and AuNPs in the polymer system.
	

	

	


	

	


	


	

	

	


	Figure S3: Cyclic voltammetry responses taken by varying scan rate for (a) PEDOT, (b) PEDOT-MoS2 and (c) AuNP/PEDOT-MoS2; electrodes. Peak potential (ν) vs root of scan rate (ν1/2) plot of the CV responses of (a.1) PEDOT, (b.1) PEDOT-MoS2 and (c.1) AuNP/PEDOT-MoS2. Anodic peak potential (Epa) vs log (scan rate) plot of (a.2) PEDOT, (b.2) PEDOT-MoS2 and (c.2) AuNP/PEDOT-MoS2 electrode systems



(S4) Study of electrochemical behaviour of as fabricated BSA/Antibody/Glu/AuNP/ PEDOT-MoS2 immunosensor system
Prior to sensing, we have estimated the electroactive area (A) of the as-fabricated BSA/Antibody/Glu/AuNP/PEDOT-MoS2 immunosensor by using the previously discussed method and thus from Figure S4 (a-c) the value of A has been found as, A=9.8x10-4 cm2. Here, the electroactive area has been reduced to almost half after immobilization of the antibody over the composite substrate electrode. Antibody being a complex macromolecule, sits over the substrate electrode by blocking its redox active sites which makes the transducer less accessible for redox agents as well as hinders the smooth mass transport towards the electrode. This gives rise to poor interfacial charge transfer and sluggish kinetics of the redox process after antibody immobilization. To study the kinetics, we have calculated the rate constant (ks) of the BSA/Antibody/Glu/AuNP/PEDOT-MoS2 immunosensor system towards the redox process of [Fe (CN)6]3-/4-. For a non-reversible redox process, the peak current (Ip) depends upon the reaction rate (ks) as [4],
}
or				(3)
Here, Eo and Ep denotes the formal electrode potential and redox peak potential. Going through the plots of Figure S4(d, e) and using above relations, the value of α and ks are estimated to be 0.42 and 0.0019 s-1. It is worth noting here that, the value of ks that lies in between 0.02 to 5×10-5 would signify the quasi-reversible behavior of the electrode system [5].
	

	


	

	


	
	

	

	Figure S4: (a) Scan rate variation plot, (b) anodic peak current (Ipa) vs (scan rate)1/2 plot, (c) anodic peak potential (Epa) vs log (scan rate) plot, (d) Epa vs log (scan rate) plot (e) loge(Ipa) vs (Epa-Eo) plot; for BSA/Antibody/Glu/ AuNP/PEDOT-MoS2 bioelectrode.





(S5) DPV response of PEDOT and PEDOT-MoS2 based immunosensor towards the detection of Goat anti-mouse IgG
	

	


	Figure S5: Detection of Goat antimouse IgG via (a) BSA/Antibody/Glu/PEDOT and (b) BSA/ Antibody/Glu/PEDOT-MoS2; bioelectrode





(S6) Repeatability test for AuNP/ PEDOT-MoS2 derived immunosensor
	

	


	

	


	Figure S6: Repeatability test for BSA/Antibody/Glu/AuNP/PEDOT-MoS2 bioelectrode.
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