SUPPLEMENTARY INFORMATION

JMJD5 is a Human Arginyl C-3 Hydroxylase

Wilkins et al.
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Supplementary Figure 1| Domain architecture,sequence alignment and phylogenetic analysis of JIMJD5 and related JmjC
enzymes. a, Domain architecture of JMID5 and related JmjC-oxygenases. b, Amino acid sequence alignment of the JmC domains
from JMID5 (NP_079049), the tRNA hydroxylase TYWS5 (NP_001034782), protein hydroxylases FIH (NP_060372), MINA53
(NP_001035998) and ycfD from E. coli (NP_415646), and the lysine demethylases PHF8 (KDM7B, NP_001171825) and KDM4A
(NP_055478). Box-shading highlights Fe(ll) (pink) or 20G (green) binding residues and those that are conserved (dark blue) or
chemically similar (light blue) in at least 3 proteins. Arrows above the alignment show the positions of DSBH B-strands in JMID5
(B-VIN. ¢, Phylogenetic analyses of JMID5 and related JmiC-oxygenase structures (PDB codes in the parentheses) imply JMID5
is more similar to JmC-hydroxylases than the KDMs. The most similar JmC-hydroxylases to JMID5 are (in the order of decreasing
similarity): the tRNA hydroxylase TYW5 (PDB: 3AL5", Ca RMSD=1.9, Z=26.2), the histone aminopeptidase IJMJID7 (PDB: 4QU2,
Ca RMSD=1.9, Z=25.3), the asparaginyl hydroxylase FIH (PDB: 1H2K2, Ca RMSD=2.2, Z=24.4), and the lysyl hydroxylase JMJD6
(PDB: 3K20°, Ca RMSD=2.8, Z=21.3).
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Supplementary Figure 2 | Evidence that JMJD5 is not a KDM. Representative MALDI-MS spectra of a synthetic histone
H3K36me2 peptide treated with Fe(ll), 20G, ascorbate and either JMID51-416, JIMID5183-416 Or KDM4A1.350 as indicated. A peak shift
of -14 (corresponding to loss of a methyl group) is observed follow ing treatment with KDM4A but not JMID5.
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Supplementary Figure 3 | RCCD1 peptides are substrates for JMJD5-catalysed arginyl-hydroxylation. Representative
MALDI-MS spectra of synthetic peptides from RCCD1 treated with JMID5, 20G and Fe(ll) (red) or cofactors alone (black).
Peptides correspond to the wildtype RCCD1 sequence (residues 134-150, RefSeq ID: NP_001017919) or variants thereof, in which
one of the tw o arginine residues is substituted with an alanine residue (R141A or R147A).

a 1902 b c
3 H321A - Fell
H-A
T JMJD5 T JMJD5 T JMJD5
1918 Fell, 20G, O,
> Fell, 20G, O, > > 20G, 0,
‘@ ‘@ ‘»
g 5 g
= = &
T T - T T T 1 m/z AR R e e  AEBEASARESRERRs e m/z M m/z
1900 1910 1920 1930 1900 1910 1920 1930 1900 1910 1920 1930
d e f
-20G + Ascorbate +NOG
JMJD5 JMJD5
JMJD5 -
EEE—
> Fell, O, > Fell, 20G, O, > Feu,;gg .
‘@ k) Ascorbate =
= s =
g x g
£ = £
P T T T P ) m/z T w m/z
1900 1910 1920 1030 ™* 1900 1910 1920 1930 1900 1910 1920 1930

Supplementary Figure 4 | RPS6 peptides are substrates for JMJD5-catalysed arginyl-hydroxylation. Representative MALDI-
MS spectra of hydroxylation assays with 5 uM Hise-JMID51-416, 50 uM RPS6 peptide, 100 uM Fe(ll) and 200 uM 20G. a, contains
all reaction components, b, contains the H321A variant in place of wildtype JMID5, c-f include all components except for Fe(ll) (c)
and 20G (d) and/or with the addition of 1 mM ascorbate (e) or the 20G competitor, NOG (f). Reactions were at 22 °C and
guenched after 10 minutes by addition of 1% formate. Addition of ascorbate had little effect on JIMID5-catalysed hydroxylation of
the RPS6 peptide, although it promoted a small increase in 20G turnover by JMJID5 after longer incubation times.
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Supplementary Figure 5| MSMSspectrashowing hydroxylation of an RPS6 peptide (16-mer) in the presence of Fe(ll) and
20G with (red) and without (black) JMJD5. MS/MS spectra showing JMJID5 catalysed hydroxylation of a RPS6129-144 peptide in
the presence of 20G and Fe(l). The results imply but do not unequivocally demonstrate hydroxylation of the arginine
corresponding to RPS6 R137, as supported by subsequent NMR and amino acid analyses (Fig. 1). The a, b, ¢, x, y, and z ions
annotated in this spectrum were assigned manually using a fragment mass tolerance of 0.6 da. The m/z of fragments from a mass
list generated from the spectrum were matched to predicted fragments from ‘http://prospector.ucsf.edu/prospector/cgi-
bin/msform.cgi?form=msproduct’. The noise filter smooth had a correlation factor of 0.7; noise removal had a correlation factor of 2
and a Gaussian smooth filter width of 5 points. The fragmented peptide sequence of resulting MS is shown as an insert. The tables
show the predicted and observed masses of the identified fragments and deviations from predicted masses.
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Supplementary Figure 6 | Evidence that JMJD5-catalysed hydroxylation is specific to arginine residues. Representative
MALDI-MS spectra of synthetic peptides derived from RPS6129-144 W herein the arginine residue hydroxylated by JMID5 (R137) is
substituted with other naturally occurring L-amino acids, dimethyl-lysine (Lys-me2), mono-methyl arginine (Arg-mei), symmetric or
asymmetric di-methyl arginine (Arg-mezs/meza). * denotes peaks corresponding to +22 (Na+) adducts under MS conditions.
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Supplementary Figure 7 | The arginyl-hydroxylases JMJD5 and ycfD do not exhibit any cross-reactivity. Because both
JMID5 and ycfD catalyse Arg-hydroxylation (on different substrates) with the same (3R)-stereochemistry, w e tested w hether there
is any cross-reactivity. The figure shows representative MALDI-MS spectra for human RPS6129-144 (left) or E. coli L1671-90 (right)
following treatment with JMID5, ycfD or cofactors alone. A +16 m/z shift corresponding to a single hydroxylation is observed
follow ing treatment of the S6 peptide with IMID5 but not ycfD. Likew ise, the L16 peptide is hydroxylated by ycfD, but not JMJD5.
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Supplementary Figure 8 | RPS6 is a preferred JMJD5 substrate. a-c, Results of the competition experiments w here JMID5 w as
incubated with equimolar amounts of RCCD113s.150 (or RCCDl133-148) and RPS6129-144 show JMID5 preferentially catalyses RPS6
peptide hydroxylation. MALDIFMS was used to analyse hydroxylation of RCCD1 (a and b) and RPS6 (c) using single or
combination of peptides in the reaction mix as indicated. Figures d and e show kinetic analyses of Fe(ll), 20G and RPS6 for
JMID5-catalyzed RPS6 hydroxylation. The results reveal that JMID5 has unusually low Km for both Fe(l) (2.7 = 0.7 pM, d) and
20G (9.5 =+ 2.0 uM, d) suggesting strong binding but relatively high Km value for RPS6120.144 peptide (60.4 uM) (compared to other

JmC enzymes). Values are mean = s.e.m. (n = 3). See Methods for details.
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Supplementary Figure 9 | Variant analyses of the 20G and substrate-binding residues located on the JmjC domain of
JMJD5. Relative catalytic activities of wildtype and alanine-variants of residues around the active site pocket of JMID5 and the
corresponding representative MALDI-TOF MS spectra. All variants were produced using the JMID5 full-length construct except
JMID5 A182. The JMID5 N-terminus (aa 1-182) was reported to constitute an ‘inhibitory domain’ that was proposed to block its
demethylase activity. The N-terminally truncated construct of JMID5 (aa 183-416) was less active for RPS6 hydroxylation. In the
JMID5.substrate complexes, the hydroxylated arginine in both RPS6 and RCCDL1 bind in a shallow channel on the JMJD5 surface
forming multiple interactions/ hydrogen bonds with E238 and S318. The hydrophobic patches present along the exposed minor
sheet including the B3-B4 loop (Y243), the BII-BIl loop (P324, Q325), and BVII on the major sheet (W414) and the hairpin (L356,
L357) are involved in substrate binding. In support of the importance of these interactions, substitution of E238, Y243, W310 and
H321 by Ala led to complete loss of activity, while substitution of L356 and W414 with Ala led to 40-50% reduction of RPS6
hydroxylation. Results are the mean + s.e.m. (n = 3). Assay conditions: 10 puM full-length human JMID5, 100 pM Fe(NHa)2(SOa4)2
and 400 pM (+)-sodium L-ascorbate were added in the reaction buffer 50 mM HEPES-Na pH 7.5. The reaction was initiated by
adding the reaction mixture comprising 500 uM 20G and 100 M RPS6120-144. See Methods for details.
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Supplementary Figure 10 | Chemical cross-linking strategy adopted to obtain stable JIMJD5.substrate complexes for
crystallisation. a, Outline of the ‘Chemical cross-linking’ strategy for stabilising labile protein-protein/-nucleic acid complexes4' %67
b, A potential substrate binding channel on the JMID5 surface was identified using computational cleft analysis; the channel runs
the length of the catalytic domain and is characterised by tw o acidic patches at either end formed by residues from the N-terminal
extension of the DSBH. One end of the channel is formed by JMJID5 B3 (containing E238) and the B3-B4 loop containing 3
sequential acidic residues (D245, E246 and E247). The other end is embedded betw een tw o acidic patches composed of 3190 helix-
2 (D280) and a4 (E284) on one side and 310 helix-3 containing 5 acidic residues (D299, E301, E302, E303 and E304) on the other
side. The long potential substrate binding channel with acidic ends is a distinctive structural feature of JMID5 and is apparently
w ell-suited to recognise positively charged substrates, e.g. the histones or the RPS6 N-terminal tail (129VPRRLGPKRASRIRKL144).
¢, JMID5 residues selected for cross-linking. We engineered a series of cysteine variants of residues (Q275C, Q277C, D280C,
T306C, N308C, P324C and W414C) within ~12 A radius of the metal at positions within the channel (b). We also substituted Cys
residues at all positions on the RPS6 fragment peptide sequence (129VPRRLGPKRASRIRKLM4), except for the hydroxylated Arg
residue. In addition, we substituted either 2 most nucleophilic (aa 217 and 232) or all 4 wildtype cysteines (aa 217, 232, 295 and
384) by alanines to avoid ‘unwanted’ disulfide formation with substrate-Cys variant. We then attempted crystallisation of various
combinations of JMJID5-Cys variants (with 2-4 native cysteines substituted) in the presence of Mn(ll)/ NOG substituting for
Fe(l)/20G and 16-mer RPS6-Cys (cysteines at different positions) or 5-mer RCCD1-wt (139CARAY143) peptides. The cross-linking
strategy enabled us to obtain crystal structures of  JMID5(Q275C).Mn.NOG.RPS6(A138C) (Complex  2),
JMID5(N308C).Mn.NOG.RCCD1 (Complex 3), JMID5(N308C).Mn.20G.RCCD1 (Complex 4) and
JMID5(W414C).Mn.NOG.RCCD1 (Complex 5).
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Supplementary Figure 11 | Stereoview representation of a JMJD5.succinate complex. a, JMID5.Mn.succinate complex
structure revealing a combination of major (~63%, b) and minor (~37%, c) forms, which show distinct bidentate (b) and
monodentate (c) coordination of the metal (Mn, purple sphere) by succinate (cyan sticks). The structure reveals tw o orientations of
the metal (violet sphere), metal-bound water (red sphere) along with conformational changes in the sidechains of DSBH residues,
including those that are involved in metal/l 20G/ succinate binding: D323 (Bll), N327 (Bll), S412 (BVII) and W414 (BVII). Figure
show s the 2Fq-Fc map (grey meshes), contoured to 1.5c.
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Supplemental Tables

Supplementary Table 1| Listof RCCD1 peptides tested for hydroxylation by JIMJD5. Corresponding sequences are mapped
on to the RCCD1 sequence (RefSeq ID: NP_001017919). All peptides w ere synthesized as C-terminal amides.

MAEERPGAWFGFGFCG
GQELGSGRGRQVHSPS
VHSPSPLRAGV DICRV
LRAGVDICRVSASWSY
SYTAFVTRGGRLELSG
GSASGAAGRCKDAWASE
EGLLAVLRAGPGPEALL
WAAESALRGEPLWAQN
AGEAQAGRLPLLPCARA
ARAYVSPRAPFYRPLAP
PLAPELRARQL EL GAEH
FSWGGGRHGQLGHG
TLEAELEPRLLEALQG
GOQLALPTRNLAEDGE
AEDGETVAREATELNE

EDGSQVKRTGGAEDGA

RHTAVVTRTGELYTWG
DTTSLDRPRRVEYFV D
RLPLLPCARAYVSPRA

CARAYVSPRAPFY RPL

LPLLPCA RAYVSPRA PF
LPLLPCAAAYYV SPRAPF
LPLLPCARAYVSPAAPF

>NP_001017919.1 RCC1 domain-containing protein 1 [Homo sapiens]

MAEERPGAWFGFGFCGFGQELESGRERQV HSPSPLRA GVDICRV SA SWE AR INEEE SASGAAGRCK DAWA S EEl
AVLRAGPGPEALLIOVWAAESALRGEPLWA ONAESNZEEA GEA QAGRLPLLP CARAWIVSPRAPEY RPLAPEL RAINSSHRERTS
HALLLDAA G cleNelT ey INN=N=CINNENeTE | \V MA EVAAGGWHSY CVSETGDIY WGWNES [Eo[WNNIIINWN

€131V AREATEL NI=persio)A Sz [€ele/N=pIel\PA PFIAVQPFPALLDLPMGSD TGELY TWGWGKYGQLGHED
TTSLDRPRRV EYFVDKQLQVKAVTCGPWNTYVYAVEKGKS
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Supplementary Table 2| Primer sequences used for cloning the JMJD5 variants.

Variants Sequence
JMID5 (183-416) Forw ard 5 TACTTCCAATCCACAGTCCCCCGGCTG 3
JMID5 (153-416) Forw ard 5 TACTTCCAATCCATGAGGCCTGCCCGTGG 3

JMID5 (S416) Reverse 5 TATCCACCTTTACTGCTACGACCACCAGAAGC 3
C217A Forw ard 5 GAC CAC TGG CCG GCC ATG CAG AAG3J

C217A Reverse 5 CTT CTG CAT GGC CGG CCA GTG GTC 3

C232A Forw ard 5 GAG ATC GCT GGC GCA CGA ACT GTC CCA G 3
C232A Reverse 5 CTG GGA CAG TTC GTG CGC CAG CGA TCT C &
C295A Forw ard 5 GC ATC CCC GAC TAC GCT AGC CTG 3

C295A Reverse 5 CA GGC TAG CGT AGT CGG GGA TGC 3

C384A Forw ard 5 GCC CCA TTC CTG TCC GCC ATC CTG TCT CCT G 3’
C384A Reverse 5 CAG GAG ACA GGA TGG CGG ACA GGA ATG GGG C 3
E238A Forw ard 5 GTC CCA GTG GCA GTT GGT TCG AG 3’

E238A Reverse 5 CTC GAA CCA ACT GCC ACT GGG AC3Z

Y 243A Forw ard 5 GTT GGT TCG AGG GCC ACA GAT GAG G ¥

Y243A Reverse 5 CCT CAT CTG TGG CCC TCG AACCAAC3J

L356A Forward 5 CAT GAC ACG CAC GCT CTC CAT AACACG AG?J
L356A Reverse 5 CTC GTG TTA TGG AGA GCG TGC GTG TCA TG &
Q275A Forw ard 5 GGG TAC CTT GCT GCG CACCAG CTC TIT G 3
Q275A Reverse 5 CAA AGA GCT GGT GCG CAG CAA GGT ACC C ¥
WA414A Forw ard 5 G GTC AGC TTC TGG GCG TCG TAG 3’

WA414A Reverse 5 CTA CGA CGC CCA GAAGCT GACC 3
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Supplementary Table 3 | Alanine variants of the RPS6 peptide (129VPRRLGPKRASRIRKL144) tested for hydroxylation by
JMJD5 to identify the hydroxylated residue (a) and the predicted JMJD5 substrate sequences from human genome as
revealed by bioinformatic analysis (b). Synthetic peptides (10 puM) were incubated with JMID5 (1 pM) and co-substrates/
cofactors under the standard assay conditions (see Methods) for an hour at 37 °C and analysed by MALDI-MS. The extent of
hydroxylation (%) was calculated from the relative intensities of peaks corresponding to the calculated m/z for unmodified and
modified (+16) peptides. In addition to identifying the hydroxylated arginine, the results of Ala scan of RPS6129-144 residues reveal
sequence determinants for optimum arginyl hydroxylation (denoted by * in b), which were then utilised to predict other potential
JMID5 substrates/ interacting proteins in the human genome by a Pattern Hit Initiated (PHI)-BLAST search®.

4 Peptide Sequence % Hydroxylation b RCCD] . RLPL PCA;VS*I:
VPRRLGPKRASR | RKL 77 [RPs6 . VPRRILGP KIVIR | R4L]
APRRLGPKRASRIRKL 86 NSMAF  : VETL[QLHINCL DAL
YRR G RRASE] Tl £0 N4BP2  : SPGEVEE NV TK[4A
VPARLGPKRASR I RKL 87

CAND2  : VDRLPEPLGENICTALL
VPRALGPKRASRIRKL 86
TRl L = GKN2 . 1 ASRVLSREENCFI L{4m
ST RERRASRT B ” CAND1 . LDRLEPLISACT T}
T T T = CACNATH : DGRAAPGPINIPLREIA
Sl - TOX3 . YLKAMAAY L vs [4a
TP TR RTRET = FAM110C  : RGSGADGPINIL VK4
T 53 TRPV5 . LVRAMLTREENVS AlA
VPRRLGPKRASRIAKL 21 TRPV6 : LVRAFEL ARRENTV S ARA
VPRRLGPKRASRIRAL 40 LXXXRASXXXK
VPRRLGPKRASR | RKA 33

*parameters used for the PH-BLAST search include: a PHI pattern syntax based on the sequence determinants (*) for arginyl
hydroxylation - [LAVIMIXXXRA[STCIX[VILSTCIX[RK][LAVIM], where X is any amino acid; database - reference proteins
(refseq_protein); scoring matrix - BLOSUM62 (for closely related sequences); E-value threshold - 1E-04.

Abbreviations used, NSMAF : Factor associated with neutral sphingomyelinase activation; NABP2 : NEDD4 (E3 ubiquitin-protein
ligase) -binding protein 2; CAND2 : Cullin-associated NEDD8-dissociated protein 2; GKN2 : Gastrokine-2; CAND1 : Cullin-
associated NEDD8-dissociated protein 1; CACNA1H : Voltage-dependent T-type calcium channel subunit a-1H; TOX3 : TOX high
mobility group box family member 3; FAM110C : Protein FAM110C; TRPV5 : Transient receptor potential cation channel subfamily
V member 5; CHSS1 : Chondroitin sulfate synthase 1; CIC : Protein capicua homolog; TRPV6 : Transient receptor potential cation
channel subfamily V member 6.
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Supplementary Table 4| Data collection and refinementstatistics of IMJID5-apo/ ligand complexes.

JMJD5-Apo JMJD5.Mn(l). JMJD5.Mn(l).
20G Succinate
PDB acquisition codes 6F4M 6F4N 6F40
Data collection
No. of crystals 1 1 1
Data processing HKL2000° HKL2000° HKL2000°
Space group P2.2,2, P3,21 P2:2:2;

Cell dimensions
a,b,c(A)

a,B, v ()

No. of molecules/ ASU
No. reflections
Resolution (A)
Rsym OF Rierge

Rpim

Vol

CC (1/2)
Completeness (%)
Redundancy
Wilson B value (A“)

Refinement

Resolution (&)

Ruors Riree

No. atoms*
-Enzyme (A/B)
-Metal (A/B)
-Ligand (A/B)
-Water

B-factors”
-Enzyme (A/B)
-Metal (A/B)
-Ligand (A/B)
-Water

R.m.s deviations

-Bond lengths(A)

-Bond angles(°)

49.03, 66.44,70.08
90, 90, 90

1

25416 (2481)*
48.21-1.70 (1.76 — 1.70)*
0.101 (1.6)*

0.040 (0.791)
21.6 (1.9)*

0.998 (0.520)*
99.8 (99.7)*

12.6 (13.0)*

24.8

PHENIX”
48.21-1.71
0.170/0.187

1972

207

34.7

48.6

0.005
0.764

68.00, 68.00,267.90
90,90, 120

2

24683 (2411)
49.16 — 2.54 (2.63 — 2.54)*
0.081 (1.1)*

0.030 (0.423)*

25.1 (1.8)*

0.999 (0.738)*

99.9 (99.7)*

9.4 (8.7)

68.6

PHENIX”
49.16-2.54
0.199/0.230

1993/1996
1/1

10/10

189

82.3/86.2
65.4/63.5
57.4/61.9
83.7

0.005
0.877

49.43,64.41,77.49
90,90, 90

1

64327 (6378)*
27.56-1.28 (1.33 - 1.28)*
0.081 (1.1)*

0.035 (0.491)*

19.5 (1.9)

0.996 (0.663)*

99.7 (100)

7.1 (7.4

16.0

PHENIX”
27.56-1.28
0.146/0.174

2112

312

23.0
141
15.2
41.0

0.011
1.211

*Highest resolution shell show nin parentheses.

YPolypeptide chain in parenthesis.
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Supplementary Table 5| Data collection and refinementstatistics of IMJD5-substrate complexes.

Complex1 Complex 2 Complex 3 Complex 4 Complex 5
PDB acquisition codes 6F4P 6F4Q 6F4R 6F4S 6FAT
Data collection
No. of crystals 1 1 1 1 1
Data processing HKL2000® HKL2000° HKL2000" HKL2000" XDS", SCALA"
Space group P212,2, P2,2:2, P2,2:2, P2,2:2, P2,2:2,
Cell dimensions
a,b,c (&) 49.28,64.93,78.04 49.41,65.07,77.77 49.43,64.81, 49.32,65.61,77.69 49.14,65.17,
77.98 78.45
a, B,y 90,90, 90 90, 90, 90 90, 90, 90 90, 90, 90 90, 90, 90
No. of molecules ASU 1 1 1 1 1
No. reflections 44727 (4347)* 95694 (9219)* 62115 (6098)* 44375 (2928)* 75316 (10919)*
Resolution (&) 32.46-1.45 49.91-1.12 49.84-1.30 33.43-1.46 50.13-1.22
(1.50-1.45)* (1.16 -1.12)* (1.35-1.30)* (1.49-1.46)* (1.29-1.22)*
Reym OF Rierge 0.090 (1.2)* 0.067 (L.1) 0.079 (1.2)* 0.113 (1.3) 0.049 (1.036)*
Rom 0.035 (0.497)* 0.022 (0.411) 0.031 (0.553)* 0.050 (0.602)* 0.023 (0.481)*
l/ol 19.0(1.8)* 32.9(2.2) 24.3(1.7) 17.0 (1.9)* 13.3(1.8)*
CC (1/2) 0.997 (0.634)* 0.999 (0.707)* 0.998 (0.568)* 0.997 (0.602)* 0.999 (0.623)*
Completeness (%) 98.8 (97.7)* 98.7 (96.3)* 100 (100)* 99.9 (99.8)* 99.6 (99.9)*
Redundancy 8.8 (8.4) 11.1(9.9)* 9.0 (8.8)* 7.0 (7.0)* 5.6 (5.5)
Wilson B value (A%) 17.5 12.8 15.6 12.7 16.0
Refinement PHENIX” PHENIX” PHENIX” PHENIX” PHENIX”
Resolution (A) 32.46-1.45 49.91-1.12 49.84-1.30 33.43-1.46 39.23-1.22
Ruworv Riree 0.146/0.168 0.139/0.153 0.143/0.162 0.136/0.152 0.141/0.154
No. atoms
-Enzyme 2171 2188 2210 2282 2143
-Metal 1 1 1 1 1
-Ligand 10 10 10 10 10
-Substrate 22 17 27 39 28
-Water 337 373 372 354 353
B-factors
-Enzyme 25.7 18.8 21.2 20.3 22.3
-Metal 12.8 9.9 11.5 9.9 13.3
-Ligand 14.6 10.2 13.2 12.1 13.6
-Substrate 38.8 40.6 28.5 24.0 31.2
-Water 47.5 35.7 43.8 41.4 41.4
R.m.sdeviations
-Bond lengths(A) 0.009 0.010 0.016 0.008 0.018
-Bond angles(°) 1.005 1.162 1.401 0.962 1.511

*Highest resolution shell show nin parentheses.

Complex 1 :JMJID5.Mn.NOG.RPS6129.144
2 : IMID5(Q275C).Mn.NOG. RPS6120.124(A138C)

Complex 3 : JMID5(N308C).Mn.NOG.RCCD1139-143
4
5

Complex

Complex
Complex

: IMID5(N308C).Mn.20G.RCCD1139-143
1 IMID5(W414C).Mn.NOG.RCCD1139-143
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