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Fig. S1: MSA was performed using ClustalW program using Bioedit v. 7.2.5. The tyrosinase sequences from the various organisms and their accession numbers are given inside ear bracket are B. aryabhattai TFG5 (MW505907), B. aryabhattai (WP_043981293.1), B. megaterium (3NM8), Bacillus sp. Root147 (WP_057234811), B. flexus (WP_025750930), Fictibacillus macauensis (WP_050979754), B. macauensis ZFHKF-1 (EIT84795), Pseudomonas veronii (WP_017849537), Nitrosomonas europaea ATCC 19718 (CAD85152), P. fluorescens (WP_047297073), Streptomyces tsukubensis (WP_040914590), Streptomyces sp. NRRL S-87 (WP_030192477),  Brevibacillus sp. is Brevibacillus laterosporus GI-9 (CCF17084), S. roseus (WP_048477298),   S. roseoverticillatus (WP_030366439). The copper-binding His sites and Phe site are boxed. The color shades represent identical and conserved amino acids in all the organisms. 




Table S1. FTIR reaction products from the phenols and the formation of additional functional groups
	Monomers
	Wavenumber
      (cm-1)

	Tyrosinase from B. aryabhattai TFG5
	Wavenumber
      (cm-1)

	Control (without enzyme)

	p-Hydroxy benzoic acid
	575.647 cm-1

	Alkyl halides C-Br-strong-stretching
	575.647 cm-1
	Alkyl halides C-Br-strong-stretching

	
	1327.5 cm-1
	strong C-N stretch-aromatic amines
	
	

	
	1635.37 cm-1
	Alkenes C=C-Variable-Stretching Non conjugated C=C
	1635.37 cm-1
	Alkenes C=C-Variable-StretchingNon conjugated C=C

	
	2159.98 cm-1
	Akynes CΞC Stretch
	2161.81 cm-1
	Akynes CΞC Stretch

	
	3341.43 cm-1
	Alcohol OH-Variable-Stretching hydrogen bonded
	3341.43 cm-1
	Alcohol OH-Variable-Stretching hydrogen bonded


	Catechol
	575.683 cm-1
	Alkyl halides C-Br-strong-stretching
	575.683 cm-1
	Alkyl halides C-Br-strong-stretching

	
	1636.37 cm-1
	Alkenes C=C-Variable-Stretching Non conjugated C=C
	1636.37 cm-1
	Alkenes C=C-Variable-Stretching Non conjugated C=C

	
	2129.98 cm-1
	Akynes CΞC Stretch
	
	

	
	3341.43 cm-1
	Alcohol OH-Variable-Stretching hydrogen bonded
	3341.43 cm-1
	Alcohol OH-Variable-Stretching hydrogen bonded

	L- Dopa
	564.07 cm-1
	Alkyl halides C-Br-strong-stretching
	530.28 cm-1
	Alkyl halides C-Br-strong-stretching

	
	1636.3 cm-1
	Alkenes C=C-Variable-Stretching Non conjugated C=C
	1635.3cm-1
	Alkenes C=C-Variable-Stretching Non conjugated C=C

	
	1738.51cm-1
	C=O Strong- stretching-saturated aliphatic aldehyde
	1738.51cm-1
	C=O Strong- stretching-saturated aliphatic aldehyde

	
	2147.35 cm-1
	Akynes CΞC Stretch
	
	

	
	3327.57 cm-1
	Alcohol OH-Variable-Stretching hydrogen bonded
	3340.1 cm-1
	Alcohol OH-Variable-Stretching hydrogen bonded

	2,6 Dimethoxy phenol
	592.039 cm-1
	Alkyl halides C-Br-strong-stretching
	588.182 cm-1
	Alkyl halides C-Br-strong-stretching

	
	1326 cm-1
	Alcohol OH Medium- Deformation
	1310.39 cm-1
	Alcohol OH Medium- Deformation 

	
	1636.3 cm-1
	Alkenes C=C-Variable-StretchingNon conjugated C=C

	1636.3 cm-1
	Alkenes C=C-Variable-StretchingNon conjugated C=C

	
	2148.35 cm-1
	Akynes CΞC Stretch
	2120.35 cm-1
	Akynes CΞC Stretch

	
	3340.1 cm-1
	Alcohol OH-Variable-Stretching hydrogen bonded
	3340.1 cm-1
	Alcohol OH-Variable-Stretching hydrogen bonded

	p-Nitro phenol
	1654.62 cm-1
	Alkenes C=C-Variable-StretchingNon conjugated C=C
	1635.34 cm-1
	Alkenes C=C-Variable-Stretching Non conjugated C=C

	
	2191.7 cm-1
	Akynes CΞC Stretch
	2183.99 cm-1
	Akynes CΞC Stretch

	
	3291.89 cm-1
	Alcohol OH-Variable-Stretching hydrogen bonded
	3341.07 cm-1
	Alcohol OH-Variable-Stretching hydrogen bonded

	p-Cresol
	540.613 cm-1
	Alkyl halides C-Br-strong-stretching
	
	

	
	1367.28 cm-1
	Alkanes CH rock 
	1367.28 cm-1
	Alkanes CH rock 

	
	1655.59 cm-1
	Alkenes C=C Stretching Medium
	
	

	
	2185.92 cm-1
	Alkynes CΞC Stretch
	
	

	
	3451.085cm-1
	Alcohol OH-Variable-Stretching hydrogen bonded
	3455.81cm-1
	Alcohol OH-Variable-Stretching hydrogen bonded






















[bookmark: _GoBack]Table S2. FT-IR functional groups and their corresponding wavenumber of CWW
	Sample
	Wave number cm-1
	Corresponding functional group

	Unsterilized CWW (Control)
	412.7
	Aromatic ring medium to strong deformation

	
	1449
	Aromatic ring medium stretching

	
	1492
	Aromatic ring variable stretching

	
	1580
	Aromatic ring medium stretching

	
	1605
	Aromatic ring variable  stretching

	Filter sterilized CWW
	722.2
	Amines NH strong wagging broad peak

	
	1143.4
	Amines C-N stretching medium

	
	1608
	Amines NH variable deformation

	
	3443
	NH weak stretching

	
	
	

	Sterilized CWW
	696.9
	Aromatic ring strong bending out of plane ring bending

	
	747
	Aromatic ring strong deformation 6 adjacent H out of plane deformation

	
	878.6
	CH medium deformation 5 adjacent H out of plane deformation

	
	991.2
	CH weak bending in plane H bend

	
	1066.6
	CH weak bending in plane H bend

	
	1390.4
	OH medium deformation

	
	1436.4
	Ring medium stretching

	
	1492.8
	Ring variable stretching

	
	1605
	Ring variable stretching

	
	1643
	Alkenes C=C variable non conjugated C=C medium stretching 

	
	3022
	Alkenes C-H medium  stretching

	
	3642
	OH medium stretching in sharp peak
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B.aryabhattai TFG5 - - - - - - - - - - - L S L T D A E K R D F I R AV L I L K E K G I YD R Y I AWH GAAGK F H T P PGS D - - - - - R N AAH MS S A F L PWH R E Y L L R F E R D L QS I N - - P E V T L PYWEWE T D AQMQD P

B.aryabhattai MS N K YK VR K N V L S L T D A E K R D F I R AV L I L K K K G I YD R Y I AWH GAAGK F H T P PGS D - - - - - R N AAH MS S A F L PWH R E Y L L R F E R D L QS I D - - S E V T L PYWEWE T D AQ L QD P

B.megaterium MS N K YR VR K N V L H L T D T E K R D F VR T V L I L K E K G I YD R Y I AWH GAAGK F H T P PGS D - - - - - R N AAH MS S A F L PWH R E Y L L R F E R D L QS I N - - P E V T L PYWEWE T D AQMQD P

Bacillus sp.  MS N K YR AR K N V L H L T D T E K R D F VR T V L I L K E K G I YD R Y I AWH GAAGK F H T P PGS D - - - - - R N AAH MS S A F L PWH R E Y L L G F E R D L QS I N - - P E V T L PYWEWE T D AQMQD P

B. flexus MS N K YR VR K N V L H L T D T E K R D F VR T V L I L K E K G I YD R Y I AWH GAAGK F H T P PGS D - - - - - R N AAH MS S A F L PWH R E Y L L R F E R D L QS I N - - P E V T L PYWEWE T D AQM E D P

F. macauensis MAMN E R VR K S VN S L T AS E K N D F VN AV L T L K A E GK YN K Y I AWH AS AGG F Q T P QGAD - - - - - R T AAH MC PA F L PWH R E F L L R F E R D L QS VN - - P S I M L PYWDWAR D AM L R D P

B. macauensis  - - - - - R VR K S VN S L T AS E K N D F VN AV L T L K A E GK YN K Y I AWH AS AGG F Q T P QGAD - - - - - R T AAH MC PA F L PWH R E F L L R F E R D L QS VN - - P S I M L PYWDWAR D AM L R D P

P. veronii - - - - - - I R K E I R A L T A T E Q L E F I N T L L AMK R S GVYD K YVHWH H AVMK A T VY PN E P QD PN YR N GAH R G PA F L PWH R E M L MQ F E AD L QA I N - - VGV T L PYWDWT QD AAA P E Q

Nitrosomonas europaea  - - - - - A I R K D AN T L T AA E R A E F VAA I R V L K A E G I YD R F V L R H AN AN - - - - - - - - - - - - - - MS A I H R C S A F L PWH R R F I YD L E L E L QR VS GN P N L G I PYWNWPS - - - - - GS

P.fluorescens - - - - - - I R K N I R A L T T T E R D N F I N C L L E L K R R GH YD K YVHWH H GVM I P T VH PD E P H D P E YR N GAH L G PA F L PWH R E M L MQ L E L D L QS L D - - E S V T L PYWDWT E D AAD P L N

S. tsukubensis - - - - - - VR K N QR D L T AA E K K R F VD AV L E L K R R GAYD E F VR MH G E F YV T D G E L R PR - - - - - - - AAH M T PS F F PWH R R Y L L E F E R A L QR I D - - E R V T V PYWDWT L D T - - - - S

Streptomyces sp.  - - - - - - I R K N QAS L T AD E K K R F VN A L L E L K R N G T YD T F V T T H N G F I MS D T D S G E R - - - - - - - VGH R S PS F L PWH R R F L L Q F E QA L QAVD - - P S VA L PYWDWT T D R - - - - D

Brevibacillus laterosporus  - - - - - - - - - - - - - - - - - - - - - F V E A L L S L K K N GR YD E YVHWH H AVMK P T V L PY E P N D A E YR N GAH R G PA F L PWH R E F L MQV E D D L QK I D - - QS I T I PYWDWT E D AS L P D P

S. roseus - - - - - - VR K N QAA L T P E E K R A F T N A L L E L K R T GVYD R F V T T H N G F I MS D T D S GD R - - - - - - - VGH R S PS F L PWH R R F L L E F E AA L QK VD - - P K VA L PYWDWT AD R - - - - T

S. roseoverticillatus - - - - - - VR K N QAN L T A T E K R N F VN A L L E L K R T GVYD G F VR T H N E F I MS D R D D S D R - - - - - - - VGH R S PS F L PWH R R F L I Q F E Q E L QK VD - - S S V T L PYWDWT AD R - - - - T

Clustal Consensus                                           *       :     : *     *   * :   : :     *                                             *     . : * : * * * * .   :     . *     * *   : .         :   : * * * : *                  
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B.aryabhattai TFG5 S QS K I WS AD F MGGN GN P K K D F I VD T G P F AA - - GRWT T I D - - - E QGN PS GG L K R N F GA T K E A P T L P T R D D V L D A L K - I T QYD T P PWD M T S QN S - F R N Q L E G F I N - - - - - - -

B.aryabhattai S QS Q I WS AD F MGGN GN P K K D F I VD T G P F AA - - GRWT T VD - - - E QGN PS GG L K R N F GA T K E A P T L P T R D D V L N A L K - I T QYD T P PWN M T S QN S - F R N Q L E G F I N - - - - - - -

B.megaterium S QS Q I WS AD F MGGN GN P I K D F I VD T G P F AA - - GRWT T I D - - - E QGN PS GG L K R N F GA T K E A P T L P T R D D V L N A L K - I T QYD T P PWD M T S QN S - F R N Q L E G F I N - - - - - - -

Bacillus sp.  S QS Q I WS AD F MGGN GN P K K D F I VD T G P F AA - - GRWT T I D - - - E QGN PS GG L K R N F GA T K E A P T L P T R D D V L N A L K - I T QYD T P PWD M T S QN S - F R N Q L E G F I N - - - - - - -

B. flexus S QS K I WS AD F MGGN GN P S K D F N VD T G P F AA - - GRWT T I D - - - E QGN PS GG L K R N F GA T K E A P T L P T R D D V L N A L K - I T QYD T P PWD M T S QN S - F R N Q L E G F I N - - - - - - -

F. macauensis S QA P I WQ P D F MGGN GN P R N D N L V E D G P F I G - - N RW I T I D - - - E E GR PAGG L R R D F G - - QD G L R L P T E T QVR N A L T - I P VYD R P PYN MD S R N S - F R N T L E G F PD - - - - - - -

B. macauensis  S QA P I WQ P D F MGGN GN P R N D N L V E D G P F I G - - N RW I T I D - - - E E GR PAGG L R R D F G - - QD G L R L P T E T QVR N A L T - I P VYD R P PYN MD S R N S - F R N T L E G F PD - - - - - - -

P. veronii S - - PVWR QG F L GGD GD P AD Q F R VQD GV F AH K YGNWPV PS YD - E E G L PG P G L K R Q F GQV I S - - S L P T E D D L R VAMN - E S L YD E P N YN S S P F VR G F R N R L E GW I T QR GD P AV

Nitrosomonas europaea  AN AS MWN D D L L GGN GD AGG - - VVR T G P F R S - - GQWT V I N - - - S S G L PAG P L MR A F G - QN G L P T L P T QAA I N QVMA - V T PYD T S PWN MN S N PS - F R N Q L E GW I - - - - - - - -

P.fluorescens S - - P I WS S QWMGGD GD K N D H D R VK T G P F AYQN GKWPV PAY P - E N G E T E P G L K R Q F GQR V T - - S L P T P AD L AMAMR - EWL YD T P PYD AG P Y T R G F R N R L E GWV T QR GD P QV

S. tsukubensis A T S S LWAD D F L GG T GR T GD R - QV T T G P F AYGN GNWT VN S - - - R VVD GR - Y L T R D L GR PS D P L T L P T K E D V E R A L A - D P E YD A P PWD S T AR S G - F R N A L E GWAAGS P E - - -

Streptomyces sp.  AR S S LWA P D F L GG T GR S R D G - QVMD G P F AS S AGNWN I N V - - - - R VD GR GY L R R A L G - - AS VAQ L P T R A E VD S V L A - M T T YD T A PWN S AS N G - - F R N H L E GWR GVN - - - - -

Brevibacillus laterosporus  S K A PVWGD D F MGGN GV E S D GWR VGS G P F AYK N GNWP I P - - - - - E D H D G P A L T R R F S SWS E N F N L P T K D D L D L A L L G E I YYD T P P F N P S P F T I G F R N R L E GWV T MR AD N R V

S. roseus S R S S LWA P D F L GG T GR AR D G - QV T D G P F AYAGGKWE VN V - - - - R VD GR AY L R R A L G - - S GVA E L P T K A E V E S V L S - M P VYD MA PWN S S S N G - - F R N H L E GWR GAN - - - - -

S. roseoverticillatus AGAS I F GAD F MGGN GR S R D A - QV T T G P F AYS T GKWN I N V - - - - S VD N R P F L QR E I G - - AS - G T L P T R AQVD AV L A - M P VYD T A PWN S AS E GS - F R N Y L E GWR GAGR - - - -

Clustal Consensus :       : :         : * *   *               *     *   *         . . *                               *   *   : .               * * *       :     . :           * *   .   : :     .         * * *   * * * :                  
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B.aryabhattai TFG5 - - - G PQ L H N R VH RWVG - - - - - - - - - - GQMGVV P T A PN D P V F F S H H AN VD R I WAVWQMVH R - - - - - - N QN YR P MK N G P F G - - - - - - - QN L R D P MY PWN - - - - - T T P E D VMN

B.aryabhattai - - - G PQ L H N R VH RWVG - - - - - - - - - - GQMGVV P T A PN D P V F F L H H AN VD R I WAVWQ I VH R - - - - - - N QN YQ P MK N G P F G - - - - - - - QN F R D P MY PWN - - - - - T T P E D VMN

B.megaterium - - - G PQ L H N R VH RWVG - - - - - - - - - - GQMGVV P T A PN D P V F F L H H AN VD R I WAVWQ I I H R - - - - - - N QN YQ P MK N G P F G - - - - - - - QN F R D P MY PWN - - - - - T T P E D VMN

Bacillus sp.  - - - G PQ L H N R VH RWVG - - - - - - - - - - GQMGVV P T A PN D P V F F L H H AN VD R I WAVWQ I VH R - - - - - - N QN YQ P MK N G P F G - - - - - - - QN F R D P MY PWN - - - - - T T P E D VMN

B. flexus - - - G PQ L H N R VH RWVG - - - - - - - - - - GQMGVV P T A PN D P V F F L H H AN VD R I WAVWQ I VH R - - - - - - N QN YQ P MK N G P F G - - - - - - - QN F R D S MY PWD - - - - - T P P K D VMN

F. macauensis - - - G PQ L H N L VH LWVG - - - - - - - - - - GQMG F V P I A PN D P V F F L H H AN VD R I WAMWQD L Y P - - - - - - T S PY L P Q E N G P YG - - - - - - - QN YH D P MY PWN A - - - - Q T P S D VN N

B. macauensis  - - - G PQ L H N L VH LWVG - - - - - - - - - - GQMG F V P I A PN D P V F F L H H AN VD R I WAMWQD L Y P - - - - - - T S PY L P Q E N G P YG - - - - - - - QN YH D P MY PWN A - - - - Q T P S D VN N

P. veronii K T S GS Q L H N R VH LW I G - - - - - - - - - - - GN M L PM T S PD D P V F F L H H C F I D K I WADWQAQK R L D E PD L A PH YC P MQD G P P G - - - - - - - H N YD D V I N PWT - - - - - R R I S E VMD

Nitrosomonas europaea  - - - G PN L H N R GH VWVG - - - - - - - - - - GS M - L PM T S PN D P V F F MH H C MVD K I WH EWQ L R F P - - - - - - N QGY L P AS GG P F G - - - - - - - QN L T D P MGS T PS GQVGS R P I D V L D

P.fluorescens T T P GS Q L H N R VH LW I G - - - - - - - - - - - GN M L AM T S P E D P V F F L H H C F I D K VWADWQAQMQVD N PDWT PH Y T P L S GG P S G - - - - - - - H N YD D T L K PWT - - - - - R R VR D VMS

S. tsukubensis - - - RWR T H N R VH RWVG - - - - - - - - - - - G L M L GA T S PN D P V FWL H H S F VD L LWE RWR R T H P - - - - - - R S GY L P AAK L P R GD R QH N R V F A L D E P L P PW - - - - - D V T P A E L MD

Streptomyces sp.  - - - - - - L H N R VH VWVG - - - - - - - - - - - GQMA T G T S PN D P V FWMH H A F I D K LWADWQK R H P - - - - - - N S PY L P AAG T P D - - - - - - - VVD L H D T MR PWN - - - - D V T P AD M L D

Brevibacillus laterosporus  K T S G T Q L H N R VH LWVGGRW I E N GQMK F GS MVH M T S PN D P I F F L H H C F VD K VWADWQN R QMQN N PD AS PH YA P E K E G P L G - - - - - - - H N I D D K L K PWT - - - - - R K I R D V L D

S. roseus - - - - - - L H N R VH VWVG - - - - - - - - - - - GQMG T GVS PN D P V FWMH H AYVD K LWA EWQAR H P - - - - - - K S T Y L P AAG T AN - - - - - - - V I D L N D T MR PWN - - - - D V T P AD L L D

S. roseoverticillatus - - - - - - VH N S VH VWMG - - - - - - - - - - - GQMA T GVS PN D P V FWL H H AH I D K LWS DWQR MH P - - - - - - S S AY L P AAG T AD - - - - - - - VVD L N D T MR PWN - - - - N V T P AQM L N

Clustal Consensus               * *     *   * : *                                     : * : * * : * :   * * .   : *   : *     * :                           *   *         .                           :   :   .                       : :   .
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B.aryabhattai TFG5 H R K L GYVYD I E L - - - - - - -

B.aryabhattai H R K L GYVYD I E L R K S K R S S

B.megaterium H R K L GYVYD I E L R K S K R S S

Bacillus sp.  H R K L GYVYD I E L R K S K R S S

B. flexus H R K L GYVYD I E L R K S K R S S

F. macauensis YR A L GYVY E - - - - - - - - - -

B. macauensis  YR A L GYVY E - - - - - - - - - -

P. veronii I AA L GYS Y - - - - - - - - - - -

Nitrosomonas europaea  S AA L G I VYD - - - - - - - - - -

P.fluorescens I A E L GY E Y - - - - - - - - - - -

S. tsukubensis H T R - - - - - - - - - - - - - - - -

Streptomyces sp.  H T R H - Y T F D - - - - - - - - - -

Brevibacillus laterosporus  I S K L GYS Y E - - - - - - - - - -

S. roseus H R K F - Y T F D T E - - - - - - - -

S. roseoverticillatus H - - - - - - - - - - - - - - - - - -

Clustal Consensus                                      


