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Table S1 Experimental range and level of the independent variables of selected components for RSM — CCD

Variable Code | Variable +a +1 0 -1 -a

A Urea 3.11361 25 1.6 0.7 0.0863865
B Cellulose 1.8409 1.5 1 0.5 0.159104
C MgSO4 0.18409 0.15 0.1 0.05 0.0159104

Table S2 Secondary Screening and Selection of Potential Isolates Based on
Laccase Activity

R e
JAl 6and 7 0.015 0.005
JA2 6and 7 0.011 0.023
JA3 6and 7 0.073 0.063
JAS 6and 7 0.086 0.075
JAG 6and 7 0.098 0.078
JAT 6and 7 0.011 0.001
JB1 7and 9 0.156 0.240
JB2 7and 9 0.080 0.042
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JB3 7and9 0.015 0.166
JB4 7and9 0.009 0.012
JB5 7and9 0.007 0.080
JB6 7and9 0.153 0.226

Table S3a. Cypermethrin degradation quantification by FTIR and b. Cypermethrin degradation quantification

by GC
a.
~3300 ~2090 _, | 400-500 cm™ . .
Sample om (O [ emt | 1640 I (alogeny | priaueiNotable | Degradation
H/IN-H) | (C=X) 0)
¢ | 3369.16 | 2091.64 | 1640.20 413.59, 746.30 | Strong aromatic | Baseline
(Cypermethrin) ring band compound
B 3367.44 | 2099.32 | 1641.20 422.07 No aromatic ring | Possible ~ ring
peak modification
Shift in halogen Bond cleavage,
E 3369.31 | 2099.24 | 1641.84 454.03, 435.07 band halogen
displacement
Extensive
Se+BE 3372.89 i 1641.20 468.17,439.40, | Multiple  split | degradation &
413.19 peaks metal
interaction
b.
. L Major observed by-products/peaks .
Sample Major cypermethrin signal (RT & approximate area) Interpretation
Cypermethrin peaks at RT
Control 25.045 (%’140’603); 25'197, Heneicosane, Eicosane, Dodecane | Parent  present —
(Ethyl Acetate) (873,797); 25.290 (838, 751); derivatives baseline
25.350 (667,939). Total = '
3,521,090
No arent detected 2,4-Di-tert-butylphenol (RT ~12.56; | Advanced breakdown:
SE+BE par area ~ 563,400), various alkanes | oxidative product +
(cypermethrin absent) .
(heneicosane, etc.) hydrocarbons.
Dominant  long-chain  alkanes | Parent degraded,;
B No parent detected (sevqral Iar.ge peaks assigned to chro_matogram .
heneicosane; large summed area of | dominated by matrix
hydrocarbon peaks) hydrocarbons.
2,4-Di-tert-butylphenol (RT ~12.56; mlt%rme diate sip hnzr:OILC
E No parent detected area ~ 1,268,733), hexadecane, ° SI9
- strong evidence of
dodecane derivatives o
oxidative cleavage.
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Figure S1: The Phylogenetic tree showing the relationship between isolated Proteus mirabilis JB1 (PQ160485)
and other closely related sequences on NCBI GenBank.
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Figure S2: Effect of various inhibitor, surfactants, and organic solvents

Figure S3 Lac@SeNp formation



Se - Ravwilhata
5.57 I .
e
a. 00| —
- o= —
= ,
== ¥
2.00 — —
—0.25 - ! 1 -
200.00 lslaNels] S00. 00 s800.00
alaal
Figure S4 UV spectra of lac@SeNp
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Figure S5 FTIR spectra of lac@SeNp and laccase enzyme
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Measurement Results
Distribution Results (Contin) Cumuiants Results Zeta Potential : 2073 (mvy Doppler shift : 1063 (H2)
Diameter (d) :2920 (nm) Mobility : -1.617e-004 (cm2/Vs) Base Frequency 11218 (Hz)
Pesk Diameter (nm) Std. Dev. Polydispersity Index (P.L.) :0.206 Conductivity : 25.4781 (ms/cm) Conversion Equation : Smoluchowski
1 376.7 3327 Diffusion Const. (D) :1.689-008  (cm?/sec) Zeta Potential of Cell Diluent Properties
2 0.0 0.0 Upper Surface : -7.60 (mv) Diluent Name : WATER
3 0.0 00 - Lower Surface 2326 (mv) Temperature : 250 “c)
o . Measurement Condition Cell Condition Refractive Index 13328
4 0.0 0.0 Temperature 5.1 ) el Type : Flow Cell Viscostty [ @
5 0.0 0.0 Diluent Name :WATER Avg. Blecric Fleld  : -13.70 (vfem) Dielectric Constant ~ : 78.3
Average 376.7 3327 Refractive Index 113328 Avg. Current 1 -17.35 (mA)
Viscosity :0.8858 (cP) Peak Data Table of Distribution Graph
Residual : 2.004e-002 (N.G) Scattering Intensity 124486 (cps) Peak Frequency (Hz) Intensity Half Width (Hz) Zeta Potential (mV) Mobility (cm?/Vs)
Attenuator 1 112 (%) 1 10.63 12.04 5.88 -20.73 -1.617-004

Figure S6: DLS and Zeta potential of Lac@SeNp
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Figure S7 UV spectra of cypermethrin.
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Figure S8 Cypermethrin degradation by different systems
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Figure S9 FTIR spectra for Control, B, E, Se+E
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Figure S10 GC chromatogram for Control, B, E, Se+E



