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Determination of the average particle size and concentration:  

CdS and CdTe QDs were synthesized colloidal method as reported earlier with trivial 

modification.1 QDs exhibit a blue shift in the absorption spectra as the size is reduced below the 

characteristic Bohr exciton diameter of the bulk material.2,3 The band gap (Eg) was calculated 

from absorption onset ( onset) in the UV-Vis absorption spectra of each nanoparticle solution 

using the relation, Eg = hc/ onset, where h is the Planck’s constant and c is the speed of light. The 

average size of QDs (d) was obtained using the correlation of band gap shift ( Eg = Eg(QDs) – 

Eg(bulk)),  and particle size deduced by tight-binding approximation.4 

                                Eg = a1e-d/b
1 + a2e-d/b

2                                     (1) 

The values of the parameters for CdS QDs are a1=2.83, b1=8.22, a2=1.96 and b2=18.07 and for 

CdTe QDs are a1=5.77, b1=8.45, a2=1.33 and b2=43.73. The size determined from the respective 

absorption onset is in agreement with average size determined from Transmission Electron 

Microscopy (TEM, Fig. S1a and S1b). 
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agent. The quantum yield was measured at room temperature by comparing with the fluorescence 

emission of quinine sulfate. The functionalized biocompatible QDs show size dependent 

luminescence properties spanning from 480 nm to 680 nm with quantum yield ~25-45% 

suggesting suitability for fluorescence based sensing and detection tests.6-8 

GAPDH Assay:  

GAPDH was routinely assayed in triethanolamine-HCl buffer pH 8.5 based on a modification of 

the method developed by Krebs.9,10 To monitor the reaction, the increase in absorbance at 340 nm 

due to the formation of NADH from NAD was noted at 30 seconds intervals as shown in Fig. S2. 

The protein concentration was estimated with BSA as standard following Lowry method.11 

Assays were normally conducted in triplicate. 

Fig.S2 Biochemical reaction involved in the GAPDH enzyme assay. The GAPDH catalyzed the oxidative 

phosphorylation of D-glyceraldehyde-3-phosphate (GAP) to 1,3-diphosphoglycerate (1,3DPGA) in 

presence of NAD+, inorganic phosphate and the formation of NADH was monitored at 340 nm.  

 

Development of tumour: 
Sarcoma tissue was developed in left hind leg of mice by intramuscular injection of 3-methyl-

cholanthrene. The carcinogen was dissolved in olive oil by placing it in warm water-bath and 0.1 

mL of olive oil containing 0.2 mg of the carcinogen was injected into each mouse thrice with one-

week interval. After 12-14 weeks full-grown tumour was developed (Fig.S3).  The malignancy 

was confirmed by histological examination where differtiated muscle cells are conspicuously 

visible in normal mouse muscle and highly differentiated sarcoma tissue is being observed, where 

tumour was developed by 3-methyl-cholanthrene (Fig.S4). 
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Table S1. Average zeta potentials of CdS QDs capped with three different thiols; MPA, NAC and Cys. 

 

The CdSMPA or CdTeMPA are the most efficient inhibitors owing to the presence of 

electrostatic interaction between the carboxylate end groups of CdS/CdTe QDs and cationic 

residues in the periphery of active site of GAPDH. The CdSMPA having larger numbers of the 

surface carboxylate (-COOH) groups are proposed to contribute maximum electrostatic 

interactions between GAPDH and QDs with high negative surface charge density as reflected in 

zeta potential measurements (Fig.S6 and Table S1). However, CdSCys having lower surface 

charge containing both carboxylate (COOH) and amine (NH2) groups interact with lesser number 

of enzyme molecules in comparison to CdSMPA. 

Quantum dots Zeta potential (mV) 

CdSMPA -32 

CdSNAC -18 

CdSCys -5 
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Gel electrophoresis for molecular weight determination: For determination of molecular 

weight of GAPDH of EAC cells, sarcoma tissue and normal muscle the samples were gel filtered 

on a Sephacryl S-200 column using cytochrome c, ovalbumin, BSA, and alcohol dehydrogenase 

as reference marker proteins. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.S12 a) SDS-PAGE of purified GAPDH from Ehrlich Ascites Carcinoma (EAC) cells. 1 and 2 

represents EAC GAPDH (6 μg and 8 μg protein) and Lane 3 molecular weight marker.The SDS-PAGE 

suggests EAC GAPDH is a heterodimer molecule with two unequal subunits of molecular weight 55 kDa 

and 33 kDa. b) SDS-PAGE of GAPDH purified from normal mouse muscle and sarcoma tissue. Lanes 1-3 

represent BSA (66 kDa) plus Ovalbumin (45 kDa), sarcoma tissue GAPDH (8μg protein), normal muscle 

GAPDH (6μg protein) respectively. The SDS-PAGE shows the N-GAPDH is a homotetramer of molecular 

weight 140 kDa, with subunit molecular weight 35 kDa. In contrasts, 3MC-GAPDH is altered with two 

subunits of molecular weight 55 kDa and 33 kDa.  

The subunit molecular weight has been found out in SDS-polyacrylamide gel electrophoresis 

(Fig.S12a-b). The SDS-PAGE illustrates normal mouse muscle has a single band corresponding 

to molecular mass 35 ± 1 kDa, which is similar to that of normal mammalian muscle enzyme 

such as rabbit muscle GAPDH.14 In contrast, GAPDH of both EAC cells and sarcoma tissues 

55kDa

33 kDa

1     2     3

77 kDa
66 kDa
45 kDa
30 kDa

55kDa

33 kDa

1     2     3

77 kDa
66 kDa
45 kDa
30 kDa

1     2       3    
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showed two unequal subunits of 54 ± 2 and 33 ± 1 kDa which is consistent with earlier report.15 

The molecular weight of GAPDH purified from various normal mammalian sources is 140 kDa. 

This enzyme contains four identical subunits of 35 kDa. But, it is interesting to note that EAC-

GAPDG and 3 MC-GAPDH enzymes are a heterodimer of molecular mass 87 ± 3 kDa. This 

indicates that the molecular mass and subunits of malignant cell enzyme may be altered in 

malignant cells due to the possible alternations in the primary or other structures of the protein 

molecule. The partial sequence of 33 kDa and 55 kDa subunit of sarcoma GAPDH is different in 

comparison to the partial sequence of other four subunit/proteins (Table S2). 

 

Protein Reference Partial N-terminal sequence 

33 KDa EAC GAPDH Ghosh et al. Eur. J. Biochem. 
2001, 268, 6037–6044  

VIVGVNGKGRIGSLVSDDLI 

55 KDa EAC GAPDH Ghosh et al. Eur. J. Biochem. 
2001, 268, 6037–6044 

KDLQQWATWTDETWTL 

33 KDa Sarcoma 
GAPDH 

Patra et al. Biochem. 
(Moscow), 2009, 74, 717–
721 

 VNVGVNGFGRIGGLV VAA 

55 KDa Sarcoma 
GAPDH 

Patra et al. Biochem. 
(Moscow), 2009, 74, 717–
721 

 SKVGVNGFGRIKRLVTVAA 

GAPDH (mouse) NCBI Protein Database Acc. 
No. AAH85315 

MVKVGVNGFGRIGRLVTRAA 

GAPDH (rabbit) NCBI Protein Database Acc. 
No. P46406 

MVKVGVNGFGRIGRLVTRAA 

Tumor protein, 
transcriptionally 
controlled 

NCBI Protein Database Acc. 
No. XP-00148705 

MVKVN GFGRIRRLVTRAA 
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