Supplementary Table 1 Information of intergenic dmd box sequences in Ruegeria pomeroyi DSS-3. The nucleotides matched the dmd box sequences were underlined. The divergons that comprising a transcriptional regulator gene were in bold, implying the intergenic sequence similar to dmd box probably are recognized by the transcriptional regulator of the divergons.
	[bookmark: _Hlk139530555]Range
	Gene
	Annotation
	Identity
	Sequence

	Chromosome
	

	2033814-2033826
	dmdR
	FadR family TR;
	13/13
	TTAAATGTCAGAC

	2033814-2033826
	dmdA
	Dimethylsulfoniopropionate demethylase
	13/13
	TTAAATGTCAGAC

	2033829-2033841
	dmdR
	FadR family TR; 
	13/13
	TTAAATGTCAGAC

	2033829-2033841
	dmdA
	Dimethylsulfoniopropionate demethylase
	13/13
	TTAAATGTCAGAC

	939240-939249
	SPO0881
	Hypothetical protein
	10/13
	ACCAATGTCAGAC

	2031605-2031612
	SPO1908
	Chromate efflux transporter
	8/13
	CGCACTGTCAGAC

	2061587-2061594
	SPO1933
	Invasion associated locus B family protein 
	8/13
	CTCCCTGTCAGAC

	2061587-2061594
	SPO1934
	DUF853 family protein
	8/13
	CTCCCTGTCAGAC

	[bookmark: OLE_LINK1]3673775-3673782
	SPO3469
	ABC transporter substrate-binding protein
	8/13
	CGACTTGTCAGAC

	3673775-3673782
	SPO3470
	GntR family transcriptional regulator
	8/13
	CGACTTGTCAGAC

	104733-104739
	SPO0101 
	ABC transporter substrate-binding protein 
	7/13
	GATCCCGTCAGAC

	104733-104739
	SPO0102
	3-methyl-2-oxobutanoate hydroxymethyltransferase
	7/13
	GATCCCGTCAGAC

	[bookmark: OLE_LINK2]362119-362125
	SPO0347
	ADP-forming succinate-CoA ligase subunit beta
	7/13
	ATCGCAGTCAGAC

	445398-445404
	SPO0429 
	MBL fold metallo-hydrolase
	7/13
	GGGGAGGTCTGAC

	445398-445404
	SPO0430
	Glutamate-tRNA ligase
	7/13
	GGGGAGGTCTGAC

	502374-502380
	SPO_RS02545
	DUF1127 domain-containing protein
	7/13
	GATTGCGTCAGAC

	530533-530539
	SPO0533
	Bifunctional diguanylate cyclase/phosphodiesterase
	7/13
	GTTAACGTCTGAC

	841759-841765
	SPO0807
	Hypothetical protein
	7/13
	AAAGCGGTCAGAC

	942847-942853
	SPO0885
	Alpha/beta hydrolase
	7/13
	ACTCAGGTCTGAC

	942847-942853
	SPO0886
	Co-chaperone GroES
	7/13
	ACTCAGGTCTGAC

	961181-961187
	SPO0905
	Hint domain-containing protein
	7/13
	TTGTCCGTCTGAC

	1099907-1099913
	SPO_RS23280
	Bro-N domain-containing protein
	7/13
	GGGGTAGTCAGAC

	1297023-1297029
	SPO1232
	H-NS histone family protein
	7/13
	TGCTAAGTCAGAC

	1297023-1297029
	SPO1233
	Hypothetical protein
	7/13
	TGCTAAGTCAGAC

	1307347-1307353
	SPO_RS06300 
	AlpA family phage regulatory protein
	7/13
	GACCACGTCAGAC

	1731382-1731388
	SPO1628
	FAD-dependent oxidoreductase
	7/13
	TGATAGGTCAGAC

	1731382-1731388
	SPO1629
	DUF2254 domain-containing protein
	7/13
	TGATAGGTCAGAC

	1818673-1818679
	SPO_RS22855
	Hypothetical protein
	7/13
	CGGCCCGTCAGAC

	2061317-2061323
	SPO1933 
	Invasion associated locus B family protein
	7/13
	GACAGCGTCAGAC

	2548666-2548672
	SPO2400
	MHYT domain-containing protein
	7/13
	CGTCCGGTCTGAC

	2552383-2552389
	SPO2401
	calcium-binding protein
	7/13
	GCTGACGTCAGAC

	3046743-3046749
	SPO2848 
	DUF4177 domain-containing protein
	7/13
	GATACAGTCAGAC

	3049462-3049468
	SPO2851
	Hint domain-containing protein
	7/13
	GTTTCTGTCTGAC

	3049462-3049468
	SPO2852
	Phosphatidylethanolamine N-methyltransferase
	7/13
	GTTTCTGTCTGAC

	3157966-3157972
	SPO2957 
	8-oxoguanine deaminase
	7/13
	CCGCCGGTCAGAC

	3359723-3359729
	SPO3152
	MaoC family dehydratase
	7/13
	TTTTGCGTCAGAC

	3437530-3437536
	SPO3230
	PLP-dependent aminotransferase family protein
	7/13
	ACATTGGTCAGAC

	3437530-3437536
	SPO3231
	C-terminal ligand binding domain of the GntR family containing protein
	7/13
	ACATTGGTCAGAC

	3521239-3521245
	SPO3322
	Hypothetical protein
	7/13
	GAGACAGTCAGAC

	3820203-3820209
	SPO3615
	AraC family transcriptional regulator
	7/13
	ATGGCAGTCTGAC

	3820203-3820209
	SPO3616
	Acetyl-CoA carboxylase carboxyltransferase subunit alpha
	7/13
	ATGGCAGTCTGAC

	Megaplasmid
	
	
	
	

	92976-92984
	SPOA0093
	FAD binding domain protein
	9/13
	GCCGATGTCAGAC

	219634-219640
	SPOA0203
	Hypothetical protein
	7/13
	GCGGATGTCTGAC

	362472-362478
	SPOA0323
	Cyclic nucleotide-binding protein
	7/13
	CGTGCGGTCAGAC

	482681-482687
	SPOA0434
	3-oxoadipate enol-lactone hydrolase
	7/13
	GTTTTAGTCTGAC



Supplementary Table 2 Protein sequence identity between Ruegeria pomeroyi DSS-3 dmdR and the GntR/FadR TR genes upstream of dmdA-acuI operon in other Roseobacter strains
	Strain
	Gene locus of TRs 
	Protein sequence identity (%)

	[bookmark: _Hlk75449770]Dinoroseobacter shibae DFL12
	DSHI_RS11820
	66.3

	[bookmark: _Hlk75449748]Jannaschia sp. CCS1
	JANN_RS12065
	68.7

	[bookmark: _Hlk75449723]Sedimentitalea nanhaiensis NH52F
	NANH_RS0106415
	73.4

	[bookmark: _Hlk75449701]Oceanibulbus indolifex HEL45
	OIHEL45_RS11160
	74.1

	[bookmark: _Hlk75449684]Octadecabacter arcticus 238
	OA238_RS11210
	67.9

	[bookmark: _Hlk75449665]Octadecabacter antarcticus 307
	OAN307_RS16495
	71.4

	[bookmark: _Hlk75449640]Phaeobacter arcticus DSM 23566
	ARCT_RS0113505
	75.2

	Leisingera caerulea DSM 24564
	CAER_RS0122120
	78.1

	Leisingera daeponensis DSM 23529
	[bookmark: _Hlk149033768]DAEP_RS0104165
	78.9

	[bookmark: _Hlk75449567]Phaeobacter gallaeciensis ANG1
	[bookmark: _Hlk149033660]GC1_RS01010
	76.5

	[bookmark: _Hlk75449536]Rhodobacterales bacterium KLH11
	[bookmark: _Hlk149033551]RKLH11_2095
	78.5

	[bookmark: _Hlk75449518]Rhodobacteraceae bacterium HTCC2083
	[bookmark: _Hlk149033408]RB2083_1545
	75.8

	[bookmark: _Hlk75449509]Roseobacter denitrificans OCh 114
	RD1_RS10530
	79.7

	[bookmark: _Hlk75449487]Roseobacter litoralis Och 149
	RLO149_RS10865
	73.7

	[bookmark: _Hlk75449454]Roseobacter sp. AzwK-3b
	RAZWK3B_RS10080
	76.5

	[bookmark: _Hlk75449436]Roseobacter sp. CCS2
	RCCS2_RS13030
	74.1

	[bookmark: _Hlk75449411]Roseobacter sp. MED193
	MED193_RS02675
	73.3

	[bookmark: _Hlk75449376]Roseobacter sp. SK209-2-6
	[bookmark: _Hlk149033473]RSK20926_RS03575
	76.9

	[bookmark: _Hlk75449347]Roseovarius nubinhibens ISM
	ISM_RS00195
	77.5

	[bookmark: _Hlk75449314]Roseovarius sp. TM1035
	RTM1035_RS03900
	76.0

	[bookmark: _Hlk75449306]Roseovarius sp. 217
	ROS217_RS10555
	75.8

	[bookmark: _Hlk75449255]Thalassobium sp. R2A62
	TR2A62_RS03910
	74.2

	[bookmark: _Hlk75449226]Ruegeria sp. TM1040
	TM1040_RS11600
	75.6

	[bookmark: _Hlk75449188]Ruegeria sp. TW15
	[bookmark: _Hlk149033576]G7G_RS0106930
	77.0

	[bookmark: _Hlk75449159]Ruegeria sp. R11
	RR11_2152
	76.9

	[bookmark: _Hlk75449127]Ruegeria lacuscaerulensis ITI-1157
	BUC41_RS03985
	77.0

	[bookmark: _Hlk75449103]Loktanella sp. SE62
	LSE62_3703
	74.0

	[bookmark: _Hlk75449077]Phaeobacter sp. Y4I
	[bookmark: _Hlk149033798]RBY4I_479
	78.6

	[bookmark: _Hlk75448965]Roseobacter sp. R2A57
	[bookmark: _Hlk149033449]R2A57_4193
	67.3

	[bookmark: _Hlk75448799]Leisingera aquimarina DSM 24565
	[bookmark: OLE_LINK3]AQUI_RS0118055
	78.3

	Ruegeria sp. TrichCH4B
	SCH4B_2193
	75.2









Supplementary Table 3 Relative abundances/expressions of dmdR, dmdA and acuI genes in organisms from different water layers of the global ocean. SRF, surface water layer; DCM, deep chlorophyll maximum layer; MES, mesopelagic water layer.
	
	
	
	dmdR
	dmdA
	acuI

	
	
	
	Layers
	Maximum
	Minimum
	Average
	Layers
	Maximum
	Minimum
	Average 
	Layers
	Maximum
	Minimum
	Average

	OM-RGC_v2
	Metagenome (percent of prokaryotic cells) 
	SRF 
	83
	0.1390296
	0.0010164
	0.0191886
	83
	0.583
	0.129
	0.3001
	83
	1.2400864
	0.6363401
	0.8737502

	
	
	DCM 
	53
	0.0977867
	0.0006928
	0.0211301
	53
	0.493
	0.138
	0.2887
	53
	1.2855376
	0.7311370
	0.9357182

	
	
	MES 
	38
	0.0670298
	0.0088008
	0.0331379
	38
	0.436
	0.1
	0.1751
	38
	1.3989447
	0.7788269
	1.0519758

	
	
	All layers
	174
	0.1390296
	0.0006928
	0.0228264
	174
	0.583
	0.1
	0.2693
	174
	1.3989447
	0.6363401
	0.9315483

	
	Metatranscriptome (percent of mapped reads)
	SRF 
	103
	4.0965E-05
	5.6094E-07
	7.8439E-06
	103
	0.000379
	0.0000149
	6.82553E-05
	103
	0.00074933
	9.0879E-05
	0.00029692

	
	
	DCM 
	49
	4.8743E-05
	1.9178E-07
	9.5365E-06
	49
	0.00019
	0.0000089
	5.10224E-05
	49
	0.00093503
	8.0961E-05
	0.00028749

	
	
	MES 
	26
	8.4708E-05
	3.6528E-06
	3.8528E-05
	26
	0.000342
	0.0000014
	2.31892E-05
	26
	0.00081341
	0.00018602
	0.00041782

	
	
	All layers
	178
	8.4708E-05
	1.9178E-07
	1.2792E-05
	178
	0.000379
	0.0000014
	5.69288E-05
	178
	0.00093503
	8.0961E-05
	0.00031198




Supplementary Table 4 Strains and plasmids used in this study
	Strain or plasmid
	Description
	Reference

	E. coli WM3064
	Donor strain for conjugation, ΔdapA
	W. Metcalf, UIUC

	E. coli BL21(DE3)
	Recombinant protein expression host strain
	Novagen

	E. coli DH5α
	Gene cloning host strain
	Novagen

	R. pomeroyi DSS-3
	Wild type
	Laboratory preservation

	R. nubinhibens ISM
	Wild type
	Laboratory preservation

	ΔdmdA
	dmdA deleted mutant derived from R. pomeroyi DSS-3 
	This study

	ΔacuI
	acuI deleted mutant derived from R. pomeroyi DSS-3
	This study

	ΔdmdAΔacuI
	dmdA and acuI deleted mutant derived from R. pomeroyi DSS-3 
	This study

	ΔdmdR
	SPO1912 deleted mutant derived from R. pomeroyi DSS-3
	This study

	ΔdddW
	dddW deleted mutant derived from R. pomeroyi DSS-3
	This study

	ΔdmdA/dmdA
	Complementation of ΔdmdA 
	This study

	ΔacuI/acuI
	Complementation of ΔacuI
	This study

	ΔdmdAΔacuI/dmdA
	Expressing dmdA in ΔdmdAΔacuI
	This study

	ΔdmdAΔacuI/acuI
	Expressing acuI in ΔdmdAΔacuI
	This study

	ΔdmdR/dmdR
	Complementation of ΔdmdR
	This study

	ΔdddW/dddW
	Complementation of ΔdddW
	This study

	ΔdmdRRn 
	dmdR homolog deleted mutant derived from R. nubinhibens ISM
	This study

	ΔdmdRRn/dmdRRn
	Complementation of ΔdmdRISM
	This study

	pHGM01
	Gene in-frame deletion used suicide vector, Apr Gmr Cmr
	Jin et al. 2013

	pHG101
	Complementation used promoterless broad-host vector, Kmr
	Wu et al. 2011

	pHGE-Ptac
	IPTG-inducible Ptac expression vector
	Luo et al. 2013

	pET28a(+)
	His-tagged protein expression vector, Apr
	Novagen

	pHGEI01
	Integrative lacZ reporter vector
	Fu et al. 2014









Supplementary Table 5 Primers used in this study
	Primer
	Sequence

	Mutagenesis
	

	dmdA-5O
	GGGGACAAGTTTGTACAAAAAAGCAGGCTCAATGCCACGATTGTCCC

	dmdA-5I
	AAGTGCGCCTAATCGCGTAGGATTGTAGACGGTATAGCCCTT

	dmdA-3I
	CTACGCGATTAGGCGCACTTATGGAAGTGGAAACGCCC

	dmdA-3O
	GGGGACCACTTTGTACAAGAAAGCTGGGTAGGCGCCGTATTTCATCT

	acuI-5O
	GGGGACAAGTTTGTACAAAAAAGCAGGCTATCATTACTGGCTGTCGCT

	acuI-5I
	AAGTGCGCCTAATCGCGTAGCTGATTGCTTCCTTCCCAGA

	acuI-3I
	CTACGCGATTAGGCGCACTTCAACGCCTGATCCGAAGTGA

	acuI-3O
	GGGGACCACTTTGTACAAGAAAGCTGGGTAAAGCTCAGCTCGTCGGTC

	dmdR-5O
	GGGGACAAGTTTGTACAAAAAAGCAGGCTGTTCCGAACCCTCGACATAG

	dmdR-5I
	AAGTGCGCCTAATCGCGTAGATCTGCACCGGAAGATCG

	dmdR-3I
	CTACGCGATTAGGCGCACTTGCTATACGATGACGCTCAAG

	dmdR-3O
	GGGGACCACTTTGTACAAGAAAGCTGGGTGCCATCAGAATGGGACCGA

	dddW-5O
	GGGGACAAGTTTGTACAAAAAAGCAGGCTCTCCAGAAACCGGTCCAG

	dddW-5I
	AAGTGCGCCTAATCGCGTAGGTCAGATCGGTTGCGAAAC

	dddW-3I
	CTACGCGATTAGGCGCACTTAAGCGATCGAATATCGGTTC

	dddW-3O
	GGGGACCACTTTGTACAAGAAAGCTGGGTGTAAAAGGGCATCCGATCAAG

	Complementation
	

	pHG101-dmdA-F
	GCCCCGGGTGGTACCTGAATTCCGGATCAGCGATTGCGCC

	pHG101-dmdA-R
	GGTACTAGTAGGATCCCCTCGAGTTGCCCCTGTTAACGCCAG 

	pHGE-Ptac-acuI-F
	CAATTTCACACAGGAGAGAATTCATGTTCAATGCATTGGTGGT

	pHGE-Ptac-acuI-R
	CCAAAACAGCCAAGCTTGGATCCTCAGGCGTTGACGTCGAC 

	pHG101-dmdR-F
	GCCCCGGGTGGTACCTGAATTCGATCGGATCTCCAGACGA 

	pHG101-dmdR-R
	GGTACTAGTAGGATCCCCTCGAGGTAAAGGCAGCGTTAAGAC 

	pHG101-dddW-F
	GCCCCGGGTGGTACCTGAATTCATCATAACCTCATCGTATAATC 

	pHG101-dddW-R
	GGTACTAGTAGGATCCCCTCGAGTCAGGCGCTGGCGGTGA 

	RT-qPCR
	

	dmdA-F
	GTCAAGGGCTATACCGTCTAC

	dmdA-R
	ACGTCCCAGACCTGCACATG

	acuI-F
	GTCGACAAGGACGAAGAGAG

	acuI-R
	AGTTGACCGTGGAATACTCCA

	dmdR-F
	TTCTTGCCGGCGCCGCGC

	dmdR-R
	TCTGCACCGGAAGATCGGTG

	dddP-F
	CCGCAAGATCGATCCCACC

	dddP-R
	CCATTCGGCAAAGGCCAGCT

	dddQ-F
	AAACCTTCTGGCCGAGTTTCAA

	dddQ-R
	GTGACCGGTTGCGGCGTCA

	dddW-F
	ATGCTCGACAGTTTCGCAACC

	dddW-R
	CGACAGTGGCACGTTTTCGG

	5’-RACE
	

	5’adaptor
	GCTGTCAACGATACGCTACGTAACGGCATGACAGTGGGIIGGGIIGGGIIG

	5.3’outer
	GCTGTCAACGATACGCTACGTAAC

	RC-dmdA-RT
	AAAGGCCAGCCGCTTGTA

	RC-dmdA-R2
	ATCAGCTTCATCAGCCGCAG

	RC-dmdA-R3
	CACGTCCCAGACCTGCACAT

	RC-dmdR-RT
	GGCGGTAAAGGTGATCATGTTC

	RC-dmdR-R2
	GGGTGCGGATCAGCGATT

	RC-dmdR-R3
	GGGCGCGAGACCTTGAAC

	EMSA DNA probe
	

	P1-F
	biotin-GGCTGTGGTCCTGACGCC 

	P1-R
	GATCGGATCTCCAGACGAG

	P2-F
	biotin-CTTAAATGTCAGACTTTTAAATGTCAGACAAA

	P2-R
	TTTGTCTGACATTTAAAAGTCTGACATTTAAG

	P0881-F
	biotin-GATAACAAAGTTGCTAGATT

	P0881-R
	CTTGTCGCCTCCCCATCTGC

	P1908-F
	biotin-CTCGGCCAATGCGGGCGGCG

	P1908-R
	CCCGGCATTGACGCCCAA

	P1933-F
	biotin-GAATGCCTCGTCAAAAAGAT

	P1933-R
	TTGGTTTATGCCTCGATATT

	P3469-F
	biotin-TGAATGTCTCCCTGCAAGGT

	P3469-R
	TATTCAAAGGACTTGCCTCT
















Supplementary Figures
[image: ]
Supplementary Fig. 1 Co-transcription of dmdA and acuI and the importance of these genes in tolerating acrylate. a, RT-PCR of dmdA and acuI. PCR amplification of dmdA (D), acuI (A) and the fragment across dmdA and acuI (DA) with cDNA, RNA and gDNA as template, respectively. cDNA, derived from the reverse transcribed mRNA of DSS-3 treated with 6 mM DMSP; RNA, extracted total RNA used to obtain the cDNA.  gDNA: genome DNA of DSS-3. b, Growth of the wild-type R. pomeroyi (DSS-3), ΔdmdA, ΔacuI, ΔdmdAΔacuI and genetically complemented strains in minimal medium containing 10 mM succinate and acrylate (3 mM) as carbon source. When grown in the presence of mM levels of acrylate, strains with a ΔacuI mutation always showed strong growth deficits compared to those with this gene. The error bar represents standard deviation of triplicate experiments. Data presented are at least three independent experiments.
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Supplementary Fig. 2 DmdR mediated transcriptional regulation of acuI. a,b, Relative acuI transcript fold change levels in wild type (DSS-3) cells grown with different concentrations of DMSP (a) and acrylate (b) compared to the CM treatment. c, Relative transcript levels of acuI in wild type (DSS-3), ΔdmdR and ΔdmdR/dmdR strains grown with different concentrations of DMSP and acrylate compared to the CM treatment. The error bar represents standard deviation of triplicate experiments. A two-sided Student’s t-test was used to assess statistically significant differences (***, p<0.001; **, p<0.01; *, p<0.05; ns, p>0.05). All experiments were carried out at least three times.

[image: ]
Supplementary Fig. 3 Interaction of DmdR with dmd box sequences. a, MST analysis of DmdR binding to P3 DNA (without dmd box 1). The DNA was titrated from 0.37 nM to 12 μM and the Kd of DmdR for the P3 probe was calculated to be 1.03 ± 0.15 μM. b, MST analysis of DmdR binding to P4 DNA (without dmd box 2). The DNA was titrated from 0.43 nM to 14 μM and the Kd of DmdR for the P4 probe was calculated to be 0.26 ± 0.07 μM. Data presented are at least three independent experiments.

[image: ]
Supplementary Fig. 4 Interaction of DmdR with potential dmd box sequences and the effect on their transcription. a-d, EMSA analysis of DmdR and biotin-5’-labeled DNA probes (10 nM) of the intergenic region of SPO0881, SPO1908, SPO1933-34 and SPO3469-70, respectively. e-h, Relative transcript levels of SPO0881, SPO1908, SPO1933 and SPO3469 in wild type (DSS-3) and ΔdmdR strains grown with CM or 6 mM DMSP. The error bar represents standard deviation of triplicate experiments.
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Supplementary Fig. 5 Identification of the DmdR effector molecule. a, Competing EMSA analysis of interactions between DmdR and DNA probe P1 (containing the dmdR and dmdA-acuI intergenic region) in the presence of varying DMSP levels. b, DMSP dependent DMS production by the wild-type (DSS-3), ΔdddW mutant and genetically complemented (ΔdddW/dddW) strains. c, Relative transcript fold change levels of acuI in wild type (DSS-3), ΔdddW, and genetically complemented (ΔdddW/dddW) strains in response to DMSP addition (6 mM) compared to CM conditions. d, Competing EMSA analysis of interactions between DmdR and DNA probe P1 in the presence of varying acrylate levels. e-g, MST analysis of DmdR binding to DMSP (e), acrylate (f), and propionyl-CoA (g), respectively. h,i, Competing EMSA analysis of interactions between DmdR and DNA probe P1 in the presence of varying propionyl-CoA levels (h) and 3-HP levels (i). j, Detection of acryloyl-CoA produced by PrpE via HPLC. T: the enzymatic reaction mixture with recombinant PrpE; C-1: the enzymatic reaction mixture without PrpE; C-2: the enzymatic mixture with the K588A variant of PrpE. k, Competing EMSA analysis of interactions between DmdR and probe P1 in the presence of varied amounts of enzyme assay mixture (EAM) of recombinant PrpE. C-1 and C-2, incubation mixture without recombinant PrpE and with K588A variant of PrpE, respectively. 
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Supplementary Fig. 6 Acryloyl-CoA did not inhibit the binding of DmdR to the candidate dmd boxes. Competing EMSA analysis of interactions between DmdR and DNA probe (10 nM) of SPO0881 (a), SPO1908 (b) and SPO1933-34 (c) with varying acryloyl-CoA propionyl-CoA levels.
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Supplementary Fig. 7 Identification of the acryloyl-CoA binding sites in the E-O domain of DmdR. a-f, MST analysis of site-directed DmdR mutants binding to acryloyl-CoA. g, CD spectra analysis of wild type DmdR and its site directed mutant derivatives. 
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Supplementary Fig. 8 Alphafold 2 predicted structure of DmdR. a, The DmdR monomer has two domains: an N-terminal DNA binding domain (green) and C-terminal effector-binding and oligomerization domain (yellow). The DNA binding domain contains a winged helix-turn-helix motif (green). The C-terminal domain is arranged into an all-α-helical bundle (yellow). b, Surface representation of the domain-swapped dimeric structure of DmdR. DmdR forms a domain-swapped dimer through the E-O domain. Wight dotted frame indicates the location of predicted co-inducer binding site at the interface of two monomers.

[image: ]
Supplementary Fig. 9 Maximum-likelihood phylogenetic tree of DmdA homologs and the genomic arrangement of dmdA and dmdA-like genes in 53 Roseobacter strains. The Ruegeria pomeroyi DSS-3 and Roseovarius nubinhibens ISM systems studied here are shown in bold. Bone fide DmdA sequences are highlighted in aqua marine, those more like a DmdA-like protein in R. pomeroyi DSS-3 in light blue, and those which are much larger proteins or cluster with such larger DmdA-like proteins in pink. Bootstrap values (percentage of 1000 replications) are shown at the nodes of the tree, and values <50% are omitted. Bar, 0.2 substitutions per amino acid position. 

[image: ]
Supplementary Fig. 10 The DmdR regulatory mechanism likely is widespread in Roseobacters. a, The consensus dmd box sequence for DmdR recognition generated from 32 Roseobacters. The nucleotides matching the palindromic binding motif (NyGTM-N0-1-KACNy) of FadR family TRs are marked with black frames. b, Relative transcript fold change levels of dmdA in R. nubinhibens ISM wild-type, ΔdmdRRn and genetically complemented (ΔdmdRRn/dmdRRn) strains grown with different concentrations of DMSP and acrylate compared to the CM treatment. c, DMSP dependent MeSH production by the R. nubinhinbens ISM wild-type, ΔdmdRRn, and genetically complemented (ΔdmdRRn/dmdRRn) strains. A two-sided Student’s t-test was used to assess statistically significant differences (***, p<0.001; **, p<0.01; ns, p>0.05). Data presented are at least three independent experiments.












[image: ]Supplementary Fig. 11 The dmdR clustered with dmdA and/or acuI is widespread in Rhodobacterales and Oceanospirillales. Maximum-likelihood phylogenetic tree based on 71 amino acid sequences of DmdR homologs. The branches of dmdR-dmdA-acuI clustered Rhodobacterales were compressed. Bootstrap values (percentage of 1000 replications) are shown at the nodes of the tree, and values <50% are omitted. Bar, 0.2 substitutions per amino acid position. 
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