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Fig. S1 The various optimum conditions for growth of isolate PS1. a TMA utilisation range of isolate PS1. b

Determination of optimum pH of PS1. ¢ The temperature optima of isolate PS1. d The halotolerance nature of

60

isolate PS1.
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100 Fig. S2 The use of various amines as carbon and nitrogen source for growth of PS1. a This figure shows the
101  ability of isolate PS1 to grow in all three amines produced in the TMA degradation pathway. b Growth of

102  isolate PS1 in modified DMB medium supplemented with TMAO as sole carbon and nitrogen source.
103

104  Table S1 Table shows the absorbance values at 410 nm of known concentrations of TMA (ug/ml).
105

Concentration of TMA (ug/ml) O.D. at 410nm

0 0+0

5 0.0125+0.000707
10 0.0262+0

15 0.04+0.001414
20 0.054+0.001414
25 0.078+0.004243
30 0.086+0.001414




35 0.091+0

40 0.1085+0.002121
45 0.1345+0
50 0.1605+0.002121
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109 Fig. S3 Nessler assay result. a This is the result of all the tubes after addition of few drops of Nessler reagent.
110 The ‘blank’ tube contains only DM medium without TMA and does not show any white precipitation (pptn),
111 ‘ammonia’ tube contains only DM + Ammonia medium and produces brown pptn due to no TMA, ‘TMA’ tube
112 contains 0.4M TMA+ DM which shows white pptn and ‘TMA+Ammonia’ tube contains 0.4M TMA+
113 Ammonium salt+ DM medium and shows white pptn as the TMA overpowers the color pptn of ammonia ,
114 hence no color of ammonia is detected. b ‘Control” tube contains uninoculated TMA+ DM medium and ‘PS1’
115  tube contains the supernatant after 24hrs growth of PS1 in TMA+ DM medium . ¢ The ‘ammonia+TMA” tube
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here contains high concentration of ammonia and low concentration of TMA, hence the brown pptn is observed
and the ‘PS1’ tube contains sup of PSI after 72 hrs growth which also shows brown pptn as a result of
utilization of TMA for growth by PS1 and increase in released ammonia content respect to the ‘control’ tube
shows white pptn due to no utilisation of TMA, hence no ammonia production. d The ‘PS1’ tube contains sup
after 120 hrs growth. e ‘PS1’ tube contains sup collected after 168 hrs of growth. f ‘PS1’ tube contains sup
collected after 216 hrs of growth which finally proves that the TMA has been extensively been utilised by PS1
so clearance of white ppt and increase in brown ppt compared to the white pptn in the ‘control’ tube where

TMA has remained unutilised.

L PS1

Fig. S4 The DNA band image of PS1 picture taken in gel doc (BIO-RAD Gel Doc™ EZ Imager). The lane L is
the 500bp ladder used and the lane PS1 is the DNA band for isolate PS1.

Table S2 Assembly statistics of strain PS1 genome sequence.

Contigs (>=0 bp) 120
Contigs (>= 1000 bp) 97
Contigs (>= 5000 bp) 70
Contigs (>= 10000 bp) 61
Contigs (>= 25000 bp) 41
Contigs (>= 50000 bp) 26

Total length (>= 0 bp) 4196916
Total length (>= 1000 bp) 4185118
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Total length (>= 5000 bp) 4127004
Total length (>= 10000 bp) 4065992
Total length (>= 25000 bp) 3715797
Total length (>= 50000 bp) 3134627
Contigs 120
Largest contig 357659
Total length 4196916
GC (%) 68.11
N50 104159
N75 48348
L50 12

L75 27

N's per 100 kbp 0
Complete BUSCO (%) 97.3
Partial BUSCO (%) 0




135 BLASTP Search Result

137 Database: prokaryotes

138 Protein sequence database entries related to query - 500 hits

1?1(9) Show alignment

141 Entry K number bits E-val

12% Top 10 v | Select operation VI Exec ]

pamn:pAMleellz tmm; trimethylamine monooxygenase K18277 820 0.0

144 pye:A6380_61575 NAD(P)/FAD-dependent oxidoreductase K18277 818 ©.0

145 'Fap:GR316_12235 NAD(P)-binding domain-containing protein K18277 814 0.0

146 ® ceh:CEW89_17235 potassium transporter k18277 813 0.0

147 pami:JCM7686_pAMI6p192 trimethylamine monooxygenase K18277 813 0.0

148 8 rhp:LPB142_05620 potassium transporter K18277 811 ©.0

149 red:r-oselon_93573 small molecule metabolism K18277 809 0.9

rbg:BG454_03475 NAD(P)/FAD-dependent oxidoreductase K18277 801 0.0

150 cid:P73_0139 flavin-containing monooxygenase K18277 801 0.0

151 8 si1:spo1ss1 tmm; Trimethylamine (TMA) monooxygenase K18277 798 ©.0

153 Fig. S5a KEGG BLAST result of Tmm sequence of isolate PS1.
BLASTP Search Result
Database: prokaryotes
Protein sequence database entries related to query - 500 hits
Show alignment

Entry K number bits E-val

[Top10 v | Select operation v | Exec ]
rhp:LPBl42_95615 aminomethyltransferase Keeees 1287 0.0
ceh:CEw89_17230 aminomethyltransferase Kee6e5 1265 0.0
-Fap:GR316_12230 DUF1989 domain-containing protein Kee6e5 1263 0.0
cid:P73_014e glycine cleavage system T protein (aminomethylt... Keeee5 1245 0.0
laqu:R2C4_1977S tdm; trimethylamine-oxide aldolase Tdm Kee6e5 1118 0.0
pye:A6389_01580 DUF1989 domain-containing protein Keeses 1117 0.0
lej:ETw24_17925 tdm; trimethylamine-oxide aldolase Kee6e5 1115 0.0
lcae:K3721_16209 tdm; trimethylamine-oxide aldolase Tdm Keeses 1115 0.0
lev:ETN23_69235 tdm; trimethylamine-oxide aldolase Keeees 1113 0.0
taw:EIS4S_68455 DUF1989 domain-containing protein Kee6os 1112 0.0

155 _rhmd:MFTH 18405 aminomethv1tpansferase K00608 b i 1 ] 0.0

157  Fig. S5 b KEGG BLAST result of Tdm sequence of isolate PS1.
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NAD(P)/FAD-dependent oxidoreductase( domain architecture ID 11449697)
NAD(P)/FAD-dependent oxidoreductase catalyzes the transfer of electrons from one molecule, the electron donor or reductant, to another molecule, the electron

acceptor or oxid:

ant

CATH: 3.50.50.60 EC: 1.14.13.- [Genel‘ GO

0:0050661 | | SCOP: 4000117 |

Graphical summary [BF2T Rt Il show extra options »

1
Query seq.
Specific hits |

50 190

150 200 o

390 o 490

Non-specific PLNO2172
hits

Superfanilies |

FHMO-Tike
FMO-like superfamily

CzcO superfamily

453

PLN02172 superfamily

List of domain hits
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Name Accession Description
[# Czc0 C€0G2072 Predicted flavoprotein CzcO associated with the cation diffusion facilitator Cz¢D [Inorganic .
[+ PLN02172 PLN02172 flavin-containing monooxygenase FMO GS-OX

[+] FMO-like pfam00743

Flavin-binding monooxygenase-like; This family includes FMO proteins, cyclohexanone ...

»

o
Interval E-value
1-441 3.99e-97
1-363 1.16e-42
3-400 3.56e-36
n

Fig. S6a The reported Tmm sequence of Aminobacter aminovorans (Aguirre et al., 2018) contains the
conserved domain FMO-like superfamily which is essential in the degradation of trimethylamine.
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NAD(P)/FAD-dependent oxidoreductase catalyzes the transfer of electrons from one molecule, the electron donor or reductant, to another molecule, the electron
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Name Accession Description Interval E-value
# CzcO C0G2072 Predicted flavoprotein CzcO associated with the cation diffusion facilitator CzcD [Inorganic ... 1-446 3.40e-87
[+ PLN02172 PLN02172 flavin-containing monooxygenase FMO GS-OX 3-353 9.45e-38
[+] FMO-like pfam00743 Flavin-binding monooxygenase-like; This family includes FMO proteins, cyclohexanone ... 2-377 2.35e-31

Fig. S6b The Tmm sequence of Paracoccus sp. strain PS1 also contains the FMO-like superfamily conserved
domain which is essential enzyme in the degradation pathway of trimethylamine.

Table S3 Sequence identity and similarity of Paracoccus sp.PS1 Tmm with other reported sequences of the
same enzyme from various Paracoccus strains and intergenus strains.

Sr.No.

Organism

Accession No.

Sequence identity
(%) with Tmm

Sequence similarity
(%) with Tmm

Paracoccus sp. J39

WP_028717534.1

100

100

Paracoccus sp. MA

WP_230378712.1

99.1

99.6

Paracoccus binzhouensis

WP_199260516.1

99.1

99.8
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Paracoccus sp. BP8 RQP04227.1 98.7 99.3
Paracoccus sp. MKU1 WP_058096661.1 98.2 99.8
Paracoccus siganidrum WP_119897102.1 97.5 99.1
Paracoccus alcaliphilus SEN37137.1 89.5 96.4
Paracoccus saliphilus SIT07820.1 82.6 93.3
Paracoccus laeviglucosivorans SM092700.1 80.3 89.7
10. Ruegeria pomeroyi DSS-3 AAV94838.1 82.6 94.4
11. Aminobacter aminovorans TCS20368.1 78.6 93
12. Paracoccus sanguinis KGJ21065.1 36.7 66.7
Conserved domains on [gi| 2183436447 |ref | WP_235790832]] View | Standard Results v| @
trimethylamine-oxide aldolase Tdm [Ruegeria pomeroyi]

aminomethyltransferase family protein( domain architecture ID 18073792)
aminomethyltransferase family protein similar to glycine cleavage system protein T and to Sphingomonas paucimobilis LigM, an O-demethylase that catalyzes a C1-
unit transfer from vanillate (VNL) to H4 folate; contains at DUF1989 domain

Graphical summary [P R LT IR Aa] show extra options » L ]
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Specific hits
Non-specific Ycgl gevT
hits \ ’ gevT
Superfanilies DUF1989 superfamily GCV_T superfamily
Ycgl superfamily GevT superfamily

< »

['Search for similar domain architectures | @ [Refine search | @

Name Accession Description Interval E-value

[+ GevT COG0404 Glycine cleavage system T protein (aminomethyltransferase) [Amino acid transport and ... 408-788 1.15e-128
[+ govT PRK00389 glycine cleavage system aminomethyltransferase GevT; 408-783 2.36e-83
[+ GCV_T pfam01571 Aminomethyltransferase folate-binding domain; This is a family of glycine cleavage T-proteins, ... 415-674 2.80e-83
[+ Yegl COG3665 Uncharacterized conserved protein Ycgl, DUF1989 family [Function unknown]; 175-406 1.78¢-66
[+ gevT TIGR00528 glycine cleavage system T protein; The glycine cleavage system T protein (GevT) is also known ... 410-759 3.06e-63
[+] DUF1989 pfam09347 Domain of unknown function (DUF1989); This family of proteins are functionally uncharacterized. 193-360 1.47e-55

Fig. S7 a. The conserved domains DUF1989 and GCV_T protein of reported TMAO aldolase Tdm) sequences
of Ruegeria pomeroyi (Lidbury et al., 2015)
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‘

207 [[Search for similar domain architectures | @ [Refine search |

208 List of domain hits ol
Name Accession Description Interval E-value

209 [+ GovT COG0404 Glycine cleavage system T protein (aminomethyltransferase) [Amino acid transport and 410-790 1.21e-125
[ eev.T pfam01571 Aminomethyltransferase folate-binding domain; This is a family of glycine cleavage T-proteins, 415676 7.95e-79

2 1 0 [+ gevT PRK00389 glycine cleavage system aminomethyitransferase GevT, 410-785 3.68e-75
[+ Yegl COG3665 Uncharacterized conserved protein Ycgl, DUF1989 family [Function unknown]; 160-408 6.48e-62
[+] DUF1989 pfam09347 Domain of unknown function (DUF 1989); This family of proteins are functionally uncharacterized. 195-362 7.29e-54
[+ govT TIGR00528 glycine cleavage system T protein; The glycine cleavage system T protein (GcvT) is also known ... 412-761 5.12e-53
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Fig. S7b shows the conserved domains DUF1989 and GCV_T protein of the query sequence
(aminomethyltransferase family protein of Paracoccus sp. strain PS1).

Table S4 Percentage identity and similarity of Tdm sequence of Paracoccus sp. strain PS1 with
aminomethyltransferase sequences reported from various Paracoccus strains and other Tdm sequences of
intergenus strains.

Sr.No. | Organism Accession No. Sequence Sequence
identity similarity
(%) with Tdm (%) with Tdm

1. Paracoccus sp. MA WP_230378713.1 99.2 99.7

2. Paracoccus sp. BP8 RQP04226.1 98.7 99.7

3. Paracoccus binzhouensis WP_199260515.1 97.3 99.4

4, Paracoccus sp. MKU1 WP_058096662.1 96.1 99.2

5. Paracoccus siganidrum WP_119897101.1 95.8 98.9

6. Paracoccus alcaliphilus WP_090610859.1 83.2 94.6

7. Paracoccus alkanivorans WP_122111064.1 81.8 92.9

8. Paracoccus onubensis WP_119746385.1 81.4 92.9

9. Paracoccus sp. MC1854 WP_182790495.1 81.1 93.2

10. Paracoccus sp. MC1862 WP_182805778.1 80.8 92.9

10




11. Ruegeria pomeroyi WP_235790832.1 67.1 85.1
12. Mameliella alba WP_221240208.1 66.8 85.5
13. Roseivivax sediminis WP_149755463.1 66.8 84.5
14. Tropicibacter sp. LMIT003 WP_121633257.1 66.8 84.3
15. Leisingera sp. BMIM1 WP_264211506.1 66.6 85.5
16. Roseovarius mucosus WP_257898298.1 66.3 85.8
17. Cereibacter sphaeroides WP_225297307.1 66.3 85.6
18. Pararhodobacter marinus WP_109532851.1 66.1 83.8
19. Ponticoccus alexandrii WP_023848942.1 66.0 85.5
20. Shimia sp. R10_1 WP_209100858.1 65.2 84.5
21, Marivita sp. S6314 WP_247086485.1 64.0 82.9
22. Cochlodiniinecator piscidefendens | WP_166417059.1 63.0 82.9
23. Paracoccus denitrificans GEK®66774.1 22.7 58.3

11
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MKKRVAIIGA GPSGLAQLRA

2
RA FQSAAQKGAE

79 82 29
PVHCSMYRYL WTNGPKEGLE FADYSFEEHF

130 142 159
RFSTVVRHVE YDEDRGIFTV TAHDLVKDHM

1% 2ee 219
GRIVHAHDFR DAREFAGKDV LVMGSSYSAE

259 262 279
WQEKPALVRV EGKEAVFKDG SRKEVDAIIL

310 320 330
GVVWVHNPRL FYLGMQDQWF TFNMFDAQAW

370 380 390
EASDDVKYAI RYQADYVKEL IAETDYPSFD

430 449
ITGTMAPKHH TPWKDALDDS MEAYLMN

Fig. S8 Amino acid sequences retrieved from WGS of strain PS1 and analysed by ProtParam tool of Expasy. a

49 52
IPEIVCFEKQ SNWGGLWNYT

100 112
GKQIASYPPR AVMFDYIEGR

169 172
YAEEFDHVIV ASGHFSTPNV

220 23
DIGSQCWKYG AKSVTSCYRS

280 299
CTGYKHYFPF LPDDLRLKTA

349 359
YVRDIVMGRI EVPQDKQVLM

420 412
VDGACAAFYE WKKHKAEDIM

62
WRTGLDEYGE

129
VVKAGVRDWI

189
PEYEGFSTFN

249
APMGFKWPDN

300
NRLAAADLYK

360
ADVREREERE

420
AFRNHSYRSV

19 22 30
MLQLPPESLF RPGPPRATHV RRAAGFTLPP

70 80 %0
GQRCELLAAH ADGRLDPAIL GAAADAPADG

130 149 150
AIGLFGAETR PGETVALTAA APGWLIAAAP

190 200 219
ALPTPLADPL LDLRVKSATA EAYTVKAGDF

250 260 270
DVTTTRTIQG HAYPMPGLHA KYFDHDLTPL

310 320 330
HANCTDNFNA VLAPYGVEAR AGWMAANFFF

370 380 399
LVCVSSACPD DTTAANGWHL TDIHVRSYGA

439 449 450
AALTRDFVEY RGFWLPNSFP ECDPVESYUWA

490 520 510
LTRDVAKLGH GQUVYSAMCH PHGGMIDDGT

550 562 570
LNVMIRSSTD QMHNLAVQGP KSRELMAGIV

619 620 630
VVSRTGYTGE LGYEIFCHPR HGDVVFEAVW

670 ) 690
DFSDQTDPFE AGVGFTVPLK SKNADFVGRE

730 742 752
RIGRAQVGEV CSAMRSPRTG QMIALARIDI

790
YDPKKERPRA

b

49
GVERYAVPGA

100
LRALLSSDGP

160
GGVHMDFEAQD

220
IQIIDVDGRQ

280
VEWQDTCGR

349
NTGIDAHGVM

400
QERFSRATALl

460
CREGVWVMDL

520
LFRLGEHNFR

580
WTPPHQPALA

640
NAGQPLGLKP

700
ALIRRKDHPS

760
AHAEPGTAVE

The amino acid sequence of Tmm of PS1. b The amino acid sequence of Tdm of PS1.

Table S5 This table contains the various physiochemical properties of Tdm and Tmm of isolate PS1 depicted

by ProtParam tool of Expasy:

5@
GAVAVQIATG

110
GLASLRRRLA

17¢
TSTPLTLRIT

230
CTDFQCFDAR

290
HDAFALACSA

35
YADEPWSRPG

419
RATPDAEPIM

47¢
SALRKFEVTG

530
WIGGSDEGGV

592
DLGWFRFTVG

652
MGLAGLDLVR

710
RKFVGLEIDG

770
VGRLDGHIKR

62
DRIEIINDEG

120
ELGIPLAEAR

180
RANPRRQGHF

249
KLDRGIVHPL

300
KYYDDIGYPG

369
DYVLLRALTD

420
TRETAFHQNF

480
PDAEALMNWV

540
WHREQAEKLG

600
RIGGERGVPV

660
IEAGLVFAGY

720
QDAVGHGDCI

780
TAAKVAAFPH

Parameters Trimethylamine monooxygenase (Tmm) | Trimethylamine n-oxide aldolase (Tdm)
Number of amino acids | 447 790

pl 5.65 5.86

Aliphatic Index 67.00 81.96

Instability Index 33.26 34.06

Asp+Glu 67 96

Arg+Lys 54 79

MwW 51544.14 85725.31

GRAVY -0.466 -0.115

12
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Viewers Legend Settings Analysis Exports Clusters More Less
Nodes:
Network nodes representproteins Node Color Node Content
splice isoforms or post-translational modifications colored nodes: empiy nodes:
are collapsed, i.e. each node represents all the query proteins and firs tshell of interactors proteins of unknown 3D structure
roteins produced by a single, protein-coding gene
v i Ll 99 white nodes: filled nodes
ooy second shell of interactors some 3D stucture is known or predicted
Edges:
Edges represent proteinprotein associations  Known Interactions Predicted Interactions Others
associations are meant to be specific and from curated databases geneneighborhood textmining
meaninglal L proteins fointh contributetos experimentally determined gene fusions co-expression
shared function; this does not necessarily mean
they are physically binding to each other. gene co-occurrence protein homology
Your Input: sl o S
858 S# ~
£852882%
DmmC Protein of unknown function (347 aa) s 3 g8 E S E S
S SS58EE
Predicted Functional Partners: eSTEinESE
redic’ unctional Partners: 2088&13‘\&“
DmmA Uncharacterized protein 0.674
DmmB Ferredoxin-NADP reductase 0.662
Tmm Trimethylamine monooxygenase 0.651
DmmD Aminomethyltransferase; Belongs to the GevT family. 0.629
MgsA N-methylglutamate synthase subunit A 0.593
MgsB N-methylglutamate synthase subunit B 0.592
SFH87832.1 Aminomethyitransferase; Belongs to the GevT family. 0.590
MgsC N-methylglutamate synthase subunit C precursor; Belongs to the glutamate synthase family. 0.577
SFI12048.1 Transcriptional regulator, XRE family with cupin sensor 0.572
Gmas Gamma-glutamylmethylamide synthetase; Belongs tothe glutamine synthetase family. 0.566
Your Current Organism:
Paracoccus aminovorans
NCBI taxonomy Id 34004
Othernames: ATCC 49632, CIP 106076, DSM 8537, IFO 16711, JCM 7685, NBRC 16711, P 5, P , P ans Urakami et al.

1990, VKM B-2140, strain DM-82

Fig. S9: The protein-protein interactions of proteins involved in TMA degradation pathway by STRING

software of Paracoccus aminovorans.

Table S6. This table contains the STRING analysis result

Name of | Identity | protein function in | bitscor | E-value
the Paracoccus e

proteins aminovorans .
Protein_ID

after submission

Functional

as | protein name according
provided by NCBI | to PANNZER2
webserver of Paracoccus

sp. PS1

Tmm 86.4% Trimethylamine 831.2 | 3.1e-242 PRJINA858582:NM6

Trimethylamine
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235
236
237
238
239
240
241
242
243
244

Monooxygenase

80_20190

Monooxygenase

Tdm 69.5% Aminomethyltransfera | 1137.1 | 0.0 PRINAB58582:NM6 | Trimethylamine-oxide
(SFH8783 se; Belongs to the 80 20185 aldolase Tdm
2.1) GevT family.
DmmA 54.7% Uncharacterized 201.1 | 7e-53 PRINA858582:NM6 | Dimethylamine
protein 80_20515 monooxygenase subunit
DmmA family protein
DmmB 62.9% Ferredoxin-NADP 408.7 | 3.4e-115 PRINA858582:NM6 | Ferredoxin-NADP
reductase 80_20520 reductase
DmmC 77.8% Protein of unknown | 599.0 | 2e-172 PRJINA858582: Dimethylamine
function NM680_20525 monooxygenase subunit
DmmC
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