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Figure S1. A) UV-vis absorbance spectra of L- and D-Trp-CQDs (2 µg/ml), B) Fluorescent 
spectra of L- and D-Trp-CQDs (2 µg/ml) in the λ ex= 270 nm. All were done in ambient 
condition, C) The FTIR analysis of L/D-Trp-CQDs



Figure S2. SDS page of luciferase enzyme which is 62 kDa



Figure S3. The line Weaver-Burk plot of luciferase enzyme for: A) luciferin in the absence of 
CQDs, B) ATP in the absence of CQDs, C) luciferin in the presence of L-Trp-CQD, D) luciferin 
in the presence of D-Trp-CQD, E) ATP in the presence of L-Trp-CQD, and F) ATP in the 
presence of D-Trp-CQD



Figure S4. The simulated structure of luciferase (PDB code:1Lci) representing the nine 
important amino acids in luciferase active site. The model was generated using VMD 1.9.2 
software.

Table S1. The changes in luciferase secondary structures upon interaction with L/D -Trp-CQD.

Range of 
amino acids

DSSP 
(Secondary 
structure)

RMSF Changed amino 
acids in the 
active site

Changed amino 
acids involved in 

activity
80-90 Coil to Bend, 

Turn to α-helix, 
β-sheet to Coil

Reduce - -

100-110 Bend to Turn & 
Coil

Reduce - -

D-Trp-
CQDs

120-130 Bend to β-sheet, 

3-10 Helix 

Increase - -



&Turn to α-

Helix

140-150 Coil to Bend & 

β-sheet

Reduce - -

150-160 Turn to Bend Reduce - -

190-200 Bend to Turn, β-

sheet to Coil

Increase - Asn197, Ser199

200-210 Bend to Turn, β-

sheet to Coil

Increase - -

220-230 Turn to Bend Increase - -

240-250 Turn to Bend Reduce His245, Phe247 -

270-280 β-sheet to B-

bridge

Reduce - -

290-300 Turn & 3-10 

helix to α-helix

Reduce - -

300-310 β-sheet to Coil, 

Turn to Bend 

Reduce - -

310-320 Turn to Bend, 

Coil & Turn to 

β-sheet

Reduce Gly315 Ala317

330-340 B-bridge to 

Coil, Coil to 

Bend & β-sheet

Increase - Arg337

340-350 3-10 Helix to 

Turn

Reduce Tyr 340, Thr343 Ala348



350-360 Turn to Bend, 

Coil to Bend

Reduce Ile351 Pro353, Gly354, 

Gly355, Asp356, 

Pro359 

430-440 β-sheet to Coil, 

Bend to Turn & 

3-10 Helix

Reduce - -

440-450 Coil to β-sheet, 

Coil to Bend

Reduce - -

470-480 Bend to Turn Reduce - -

520-530 Bend to Turn & 

Coil

Increase Lys529 -

0-10 Turn to Bend Reduce - -

10-20 Coil to Bend Increase - -

40-50 β-sheet to Coil Reduce - -

80-90 Bend & Coil to 

Turn

Reduce - -

90-100 Turn to β-sheet Reduce - -

100-110 β-sheet & Bend 

to Coil

Reduce - -

120-130 3-10 Helix to 

Turn, Turn & 

Coil to Bend

Reduce - -

L-Trp-
CQDs

140-150 Turn & B-sheet 

to Coil, Turn & 

α-Helix to Bend

Reduce - -



180-190 Bend to Turn Reduce - -

190-200 β-sheet to Coil 

& B-bridge

- - Asn197, Ser199

200-210 β-sheet to Coil, 

Bend to Coil & 

B-bridge

Reduce - -

280-290 α-Helix to 3-10 

Helix & Turn

Reduce - -

290-300 α-Helix to 3-10 

Helix & Turn & 

Bend

Reduce - -

300-310 Turn to 3-10 

Helix & Bend

Reduce - -

310-320 Coil to β-sheet, 

Turn to Bend

Reduce Gly315 Ala317

330-340 β-sheet to Coil 

& B-bridge

Reduce - -

350-360 Turn to Bend, β-

sheet to Coil

Reduce Ile351 Gly354

360-370 β-sheet to B-

bridge

Reduce - -

420-430 Bend to Turn Reduce - -

430-440 β-sheet to Coil, 

Bend & Turn to 

α-Helix & 3-10 

Reduce - -



Helix

440-450 Coil & B-bridge 

to β-sheet, Bend 

to Turn

Reduce - -

450-460 α-helix to Turn Reduce - -

470-480 Turn to Bend Reduce - -

520-530 Bend to Turn Reduce Lys529 -

Figure S5. The DSSP diagram of free luciferase (control) and the luciferase interacting with L-
Trp-CQD and D-Trp-CQD during 50 ns.



Figure S6.  Total number of hydrogen bonds of luciferase enzyme interacting with L-Trp-CQD 
and D-Trp-CQD during 50 ns


