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Supplementary Figure 1. Full, uncropped SDS-PAGE gel image of purified HgcA.



Supplementary Figure 2. (A) Top interdomain contacts in the HgcAB complex predicted from
the coevolution analysis. (B) Interdomain contacts in the assembled HgcAB complex. Colors:
Dark blue, CBD of HgcA; light blue, TMD of HgcA; light green, core of HgcB; dark green, C-
terminal extension of HgcB. The most probable predicted interdomain contacts are shown in

yellow.
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Supplementary Figure 3. Predicted contacts in the HgcAB model color coded by Ca-Ca
distance. Colors: green (<5 A), yellow (5-10 A), red (>10 A). Residues with distances >10 A are
labeled. All labels refer to the residue from HgcA followed by the residue from HgcB except
P69-W81, for which both residues are from HgcB.
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Supplementary Figure 4. Polar contacts between (A) CBD and HgcB and (B) TMD and HgcB.
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Supplementary Figure 5. (A) Dimer-of-heterodimers model generated by applying ambiguous
restraints during symmetric docking of two HgcAB heterodimers. One HgcAB heterodimer is
shown in dark gray and the other is shown in light gray. Predicted residue-residue contacts
within a single HgcAB dimer are shown as yellow lines. Only contacts with probability >0.99
are shown. Representative examples of contacts that could potentially be satisfied between two
separate heterodimers are shown as orange and red lines. (B) Stacked bar chart of possible
contacts. The contacts are ordered by predicted probability with the highest on the left. In all
cases the contacts within a single HgcAB heterodimer were shorter and therefore more favorable
than inter-heterodimeric restraints, suggesting that the coevolution analysis supports a 1:1
HgcAB model rather than a 2:2 (HgcAB)> model.
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Supplementary Figure 6. Interresidue contact maps for HgcAB predicted by GREMLIN (/eft)
and RaptorX-contact (right). A contact probability threshold of 0.5 was applied in both cases.
Darker shades of blue indicate higher probability.



I1. Supplementary Tables

Supplementary Table 1. HHsearch results for HgcAB

PDBID | Coverage lztf/‘;;’ HHA Description

4DJD C 0.37 100 0.77 | 5-methyltetrahydrofolate corrinoid/iron sulfur
protein methyltransferase

2HOA A 0.37 100 0.78 | CO dehydrogenase/acetyl-CoA synthase, iron-
sulfur protein

IHFE L 0.22 99.5 0.92 | Fe-only hydrogenase

3GYX B 0.19 99 .4 0.93 | adenylylsulfate reductase

IDWL A 0.13 99.3 0.93 | ferredoxin [

1IF2G_A 0.13 99.3 0.93 | ferredoxin II

1JNR B 0.19 99.3 0.93 | adenylylsulfate reductase

IXER A 0.07 99.3 0.93 | ferredoxin

4ID8 A 0.14 99.3 0.93 | putative ferredoxin

11QZ A 0.16 99.3 0.93 | ferredoxin

Supplementary Table 2. Top ten Dali results for the CBD of HgcA versus PDB25

PDBID | Z-score | RMSD | LALI | N_res | %ID | Description

2YCL A 14.2 2.7 135 442 27 | carbon monoxide dehydrogenase
corrinoid/iron-sulfur protein

3DOK B 5.9 3.1 114 293 9 | putative poly(3-hydroxybutyrate)
depolymerase LpqC

2DST A 5.5 3.5 101 122 16 | hypothetical protein TTHA 1544

3B48 F 5.1 3.2 98 135 5 | uncharacterized protein

3GDW_B 4.9 3.6 101 138 5 | sigma-54 interaction domain protein

2XDQ A 4.8 3.8 96 425 7 | light-independent protochlorophyllide
reductase

3LFH B 4.7 3.4 100 144 11 | phosphotransferase system,
mannose/fructose-specific component
ITA

ICVR_A 4.6 3.1 98 433 7 | gingipain R

6HSW_A 4.6 3.5 106 422 14 | carbohydrate esterase family 15
domain protein

SELM B 4.4 3.5 99 236 16 | Asp/Glu racemase family protein




Supplementary Table 3. Interactions between the B1> cofactor and residues in the CBD of

HgcA
B12 atom CBD atom | Distance (A)
N3B Thr60 (OG1) | 2.9°
N3B Ala61 (N) 33
04 Thr66 (OG1) | 3.0°
02 Thr66 (OG1) | 3.2
N52 Gly88 (0) 28
051 Asn90 (N) 2.7
03 Asn90 (ND2) | 2.8
04 Valol (N) 3.0°
05 Trp92 (N) 2.9
039 Lys97 (NZ) |29
O7R GIn127(0) | 3.0
O6R Alal53(N) |32
O8R Alal53(N) | 3.1

? Interaction present in CFeSP that was used as a distance restraint for docking B> into the
HgcAB model (see Methods for details).

Supplementary Table 4. Top ten Dali results for the TMD of HgcA versus PDB25

PDBID | Z-score | RMSD | LALI | N_res | %ID | Description

2YVX A 6.8 3.8 112 442 12 | Mg*" transporter MgtE

4TQ4 D 6.5 4.9 116 290 9 | prenyltransferase

61U4 A 5.6 3.7 84 225 10 | iron transporter VIT1

5YCK A 5.6 7.3 84 449 multidrug efflux transporter

6FV7 A 5.5 7.9 77 421 multidrug resistance transporter Aq 128
S-component of ECF transporter, Putative

SEDL A 5.4 4.5 115 197 6 | HMP/thiamine permease protein YkoE
acylaminoacyl peptidase SMU 737,

3FNB A 5.4 4.9 102 374 6 | hydrolase
glutamate receptor 2, voltage-dependent
calcium channel gamma-2 subunit

SWEO A 53 5.5 104 989 5 | chimera, transport protein

4IDN B 53 4.7 88 423 3 | atlastin-1, hydrolase
stam-binding protein,

2XZE A 5.1 2.9 86 141 7 | hydrolase/transport




Supplementary Table 5. Top ten Dali results for HgcB versus PDB25

PDBID | Z-score | RMSD | LALI | N _res | %ID | Description

50DC A 8.0 6.2 67 653 27 | heterodisulfide reductase, subunit A
tungsten formylmethanofuran

5T5SM F 7.9 34 67 342 31 | dehydrogenase subunit FwdA
tungsten formylmethanofuran

STSI P 7.8 1.3 57 81 39 | dehydrogenase subunit FwdA

50Y0 ¢ 7.8 2.9 64 81 27 | photosystem I trimer

3GYX B 7.7 4.3 61 166 33 | adenylylsulfate reductase

5C41 E 6.9 2.3 63 312 24 | oxalate oxidoreductase subunit alpha

1S1Z A 6.7 2.1 57 66 26 | ferredoxin

3J16 B 6.4 6.9 72 608 24 | ribosomal protein

1XER A 6.2 1.4 57 103 35 | ferredoxin

11QZ A 5.6 2.2 55 81 18 | ferredoxin

Supplementary Table 6. Polar interactions between HgcA and HgeB in the HgcAB model

HgcA HgcB
Gly96 (O) Arg58 (NE)
Thr131 (OG1) Asn59 (OD1)
&) _ [Gy132(0) Ser25 (0G)
E 5 [GyI32(N) Asn59 (ODI1)
8 Argl36 (NH1) Pro61 (O)
Glul68 (OE2) Lys2 (NZ)
Vall73 (N) Pro31 (O)
m Asn245 (O) Arg5 (NH1)
5~ [Arg250 (NH2) | Arg5 (O)
A £ [Arg250 (N) Asp8 (OD2)
E Tyr303 (O) Asp8 (N)
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