100| Anaeromyxobacter dehalogenans 2CP-1 RDase A
100 I Anaeromyxobacter sp. K RDase A
Anaeromyxobacter dehalogenans 2CP-C RDase A
Desulfobacula phenolica RDase A2
Desulfobacula phenolica RDase A3

100 ' Desulfobacula toluolica Tol2 RDase A2
9  Deltaproteobacteria sp. RBG 13 47 9 RDase A2

Deltaproteobacteria sp. RBG 13 53 10 RDase A1
Deltaproteobacteria sp. RBG 13 47 9 RDase A1
Deltaproteobacteria sp. RBG 16 49 23 RDase A2
Deltaproteobacteria sp. RBG 16 54 18 RDase A
Deltaproteobacteria sp. OalgD1b RDase A2
Desulfobacula phenolica RDase A5

10| Desulfobacula toluolica Tol2 RDase A1
Desulfobacterales sp. RIFOXYA12 46 15 RDase A1

9! Desulfobacula sp. GWF2 41 7 RDase A1

Comamonas sp. 7D-2 BhbA (K4MLZ9)
Nitratireductor pacificus pht-3B NpRdhA (K2MB66)
Desulfobacula phenolica RDase A6
Desulfitobacterium chlororespirans CprA (Q8RQC9)
Desulfitobacterium hafniense CprA3 (Q8RPG3)
Desulfitobacterium hafniense CprA (P81594)
Deslfitobacterium dehalogenans CprA (Q9XD04)
Desulfitobacterium sp. PCE1 CprA (Q9APN4)
Desulfitobacterium sp. PCE1 CprA (Q939S8)
Desulfitobacterium sp. KBC1 CprA (Q3LHG1)

95 — Desulfovibrio bizertensis RDase A18
Desulfovibrio marinisediminis RDase A
Desulfoluna spongiiphila AA1 RDase A16032
Desulfuromusa kysingii RDase A10
Desulfuromusa kysingii RDase A5
Deltaproteobacteria sp. SAR324 01 E15 (unscreened) RDase A
100! Deltaproteobacteria sp. SAR324 01 E15 (screened) RDase A
Deltaproteobacteria sp. RBG 13 52 11 RDase A
Deltaproteobacteria sp. RBG 13 53 10 RDase A3
Deltaproteobacteria sp. RBG 16 47 11 RDase A
Deltaproteobacteria sp. OalgD1a RDase A1
Deltaproteobacteria sp. OalgD1b RDase A1
Desulfosarcina variabilis RDase A
Deltaproteobacteria sp. RBG 13 49 15 RDase A
L'j Deltaproteobacterium NaphS2 RDase A
% Dethiosulfatarculus sandiegensis SPR RDase A

62 Deltaproteobacteria sp. GWD2 55 8 RDase A1
[ Deltapr ia sp. RBG 16 55 12 RDase A
L Deltaproteobacteria sp. RIFCSPLOWO2 12 FULL 60 19 RDase A
Deltaproteobacteria sp. RBG 13 51 10 RDase A1
Deltaproteobacteria sp. RBG 13 51 10 RDase A2
61— Deltaproteobacteria sp. RIFCSPHIGHO2 02 60 17 RDase A
Deltaproteobacteria sp. RIFCSPLOWO2 12 60 19 RDase A
78 | | Deltaproteobacteria sp. RIFOXYA2 55 11 RDase A
Deltaproteobacteria sp. RIFCSPLOWO2 12 55 13 RDase A
Deltaproteobacteria sp. GWD2 55 8 RDase A2
Deltaproteobacteria sp. RIFCSPLOWO2 02 56 12 RDase A

100 | Desulfobacula toluolica Tol2 RDase A3

w0 % Desu\fobaculla phhenoll‘ca RDase A41
D lla phenolica RDase A
E— Desulfomonile tiedjei DCB-1 RDase A2
Desulfobacula sp. RIFOXYB2 45 6 RDase A

100|_| Desulfobacula sp. GWF2 41 7 RDase A2

99! Desulfobacterales sp. RIFOXYA12 46 15 RDase A 2
4{Synlrophus sp. RIFOXYC2 54 9 RDase A1

991 Syntrophus sp. GWC2 56 31 RDase A2

Deltaproteobacteria sp. SCGC AAA240-002 RDase A
19| peltaproteobacteria sp. SCGC AAA008-E19 RDase A
Deltaproteobacteria sp. SCGC AAA240-J09 RDase A

D bo ir SCBM RDase A
Deltaproteobacteria sp. OalgD1a RDase A2
Deltaproteobacteria sp. PSCGC 5451 RDase A
1001 Deltaproteobacteria sp. PSCGC 5419 RDase A
86 Desullfitobacterium hafniense PceA (Q8GJ31)
78] Desulfitobacterium hafniense Y51 PceA (Q8L172)
Desulfitobacterium sp. PCE-S PceA (Q848J2)
Dehalobacter restrictus PceA (Q8GJ27)
Dehalobacter sp. WL DcaA (B5TS67)
Desulfitobacterium dichloroeliminans DcaA (Q08GR2)
Desulfitobacterium hafniense CprA5 (Q6V7J3)
Desulfitobacterium hafniense RDase A3 (B8FVX4)
Geobacter lovleyi SZ RDase A2
Geobacter lovleyi SZ RDase A1
Shewanella sediminis PceA (A8FZV0)
Desulfoluna spongiiphila AA1 RDase A07176
Dehalobacter sp. DCA DcrA (J71127)
Desulfitobacterium sp. PR CtrA (R9YJY6)
6L Dehalobacter sp. CF CfrA (KALFB7)
Desulfitobacterium sp. KBC1 PrdA (Q3LHGO)

100, Syntrophus sp. RIFOXYC2 54 9 RDase A2
Syntrophus sp. GWC2 56 31 RDase A1
Dehalogenimonas  lykanthroporepellens DcpA (D8K2H9)
Desulfoluna spongiiphila AA1 RDase A02299
Dehalococcoides mccartyi CBDB1 CbrA (Q3ZWF5)
Dehalococcoides mccartyi PceA (Q3Z9N3)
Dehalococcoides mccartyi MB MbrA (C3RWJ4)
Dehalococcoides mccartyi VS VerA (D2BJ91)
Dehalococcoides mccartyi BvcA (Q5YD55)
Dehalococcoides mccartyi TeeA (Q3ZABS)

D tiedjei DCB-1 RDase A1
Plesiocystis pacifica SIR-1 RDase A
100 Deltaproteobacteria sp. RBG 19FT COMBO 43 11 RDase A
Deltaproteobacteria sp. RBG 16 44 11 RDase A
Deltaproteobacteria sp. RBG 16 49 23 RDase A1
Deltaproteobacteria sp. DG 8 RDase A
Deferrisoma camini S3R1 RDase A
Desulfomonile tiedjei DCB-1 RDase A3
Sulfurospirillum multivorans DSM12446 PceA (W6EQPO)
Desulfovibrio bizertensis RDase A3
Desulforhopalus singaporensis RDase A
Desulfovibrio indicus J2 RDase A
Desulfovibrio bizertensis RDase A2-2
Desulfovibrio bizertensis RDase A2-1

7%

Figure S1. Phylogenetic tree of 80 RDases from Deltaproteobacteria isolates and
metagenomics in JGI with functionally characterized RDase As. The tree construction
method is the same as Figure 1. The RDases in Deltaproteobacteria isolates are in red,
which are included in Figure 1. RDases in Deltaproteobacteria metagenomics data are in
blue, which are not included in Figure 1.



