Supplementary File S3- 3D Modeling Results

MAG #21 3D protein modeling of the AA sequences of gene 573136 (mmoX) and two genes of interest
(573135 and 573134) that were directly upstream of mmoX. The modeling was performed with SWISS-
MODEL (Waterhouse et al 2018) and I-TASSER (Yang et al 2015). The three SWISS-MODEL reports are on
pages 2-15 of this PDF document, followed by the three [-TASSER reports on pages 16-18. Overall the 3D
modeling results corroborated the Pfam analysis/annotation results for all three MAG #21 genes.

For MAG #21°s mmoX gene the modeling results based on SWISS-MODEL identified several possible PDB
(protein data base) templates that were most closely related to the 3D structure of mmoX on MAG #21.

These included several templates, with methane monooxygenase (sMMO) having the highest sequence similarity
of all the templates to our mmoX gene (see graphic below). The MAG #21 mmoX’s 3D models that were based
on these matched templates in the SWISS-MODEL are reported on pages 2-5 of this PDF document.

Sequence similarity of top matching PDB 3D templates (circled in blue)
to the MAG #21's mmox (red dot) 3D model. Graphic adapted from the
SWISS-MODEL 3D protein modeling results.
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For MAG #21°s mmoX modeling with I-TASSER, the top PDB template hits included an aldehyde
deformylating oxidase, R2-like ligand-binding oxidase, methane monooxygenase, and arylamine oxygenase.
While MAG #21°s mmoX could be structurally similar to any of these matches, the biological annotations and
predicted function using the subsequent COACH/COFACTOR analysis (Zhang et al 2017) inferred the top
function of MAG #21°s mmoX to be a methane monooxygenase based on Enzyme Commission (EC) number
and active site. The I-TASSER and COACH/COFACTOR results are in the report on page 16 of this PDF.
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SWISS-MODEL Homology Modelling Report

Model Building Report

This document lists the results for the homology modelling project "gene_573136_mmox" submitted to SWISS-MODEL
workspace on April 27, 2020, 6:25 p.m..The submitted primary amino acid sequence is given in Table T1.
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Results

The SWISS-MODEL template library (SMTL version 2020-04-22, PDB release 2020-04-17) was searched with BLAST
(Camacho et al.) and HHBIits (Remmert et al.) for evolutionary related structures matching the target sequence in Table T1.
For details on the template search, see Materials and Methods. Overall 149 templates were found (Table T2).

Models

The following models were built (see Materials and Methods "Model Building"):

Model #01  File Built with Oligo-State Ligands GMQE QMEAN
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Excluded ligands

Ligand Name.Number Reason for Exclusion Description
ACY.3 Not biologically relevant. ACETIC ACID
ACY.6 Not biologically relevant. ACETIC ACID
FE.1 Binding site not conserved. FE (lll) ION
FE.2 Binding site not conserved. FE (lll) ION
Target MSTAFAEQVRTLVSRRDPAYRPAMF IDEAEKKALAEKLGDASNYDLGLLREMVAQDPDNYEFRKALVSGIVSAEYAGIDA
lmmo.1.D -VHPKWNETMKVVSNFLEVGEYNAIAA
Target FSRKVCEWQTWPVPWELIMAMARQTWDEVRHAQLGTELLKSYGGEV---GEYPD---TLAGSPPNQATAAV-AQGQGADV

Immo.1.D TGMLW---DSAQAA-EQKNGYLAQVLDEIRHTHQCAYVNYYFAKNGQDPAGHNDARRTRTIGPLWKGMKRVFSDGFIS--

Target MRDPVISLSVTNVALEGAALD-LFKGTSDLGRKVNDDLMRLVYDYNWADEVTHTAIGDYFVKVLCDGNPAEEARALRAHA
lmmo.1.D -GDAVECSLNLQLVGEACFTNPLIVAVTEWAAANGDEITPTVFLSIETDELRHMANGYQTVVSIAND-————————————

Target MFEGMRERLSGQQSAEIR
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6d7k.1.A° 20.25 monomer 0.00 HHblits X-ray 2.60A 0.28 219 0.63 hydroxylase, MmoX1
Included Ligands
Ligand Description
2 xFE FE (ll) ION
Excluded ligands
Ligand Name.Number Reason for Exclusion Description
FE.5 Binding site not conserved. FE (lll) ION
FE.6 Binding site not conserved. FE (lll) ION



FMT.4 Not biologically relevant. FORMIC ACID
FMT.8 Not biologically relevant. FORMIC ACID
HEZ.3 Binding site not conserved. HEXANE-1,6-DIOL
HEZ.7 Binding site not conserved. HEXANE-1,6-DIOL
Target MSTAFAEQVRTLVSRRDPAYRPAMFIDEAEKKALAEKLGDASNYDLGLLREMVAQDPDNYEFRKALVSGIVSAEYAGIDA

VHPRWGETMKVISNFLEVGEYNAIAA

6d7k.1.A --- -

Target FSRKVCEWQTWPVPWELIMAMARQTWDEVRHAQLGTELLKSYGGEV-~--GEY---PDTLAGSPPNQATAAV-AQGQGADV
6d7k.1.A SAMLW---DSATAA-EQKNGYLAQVLDEIRHTHQCAFINHYYSKHYHDPAGHNDARRTRAIGPLWKGMKRVFADGFIS--

Target MRDPVISLSVTNVALEGAALD-LFKGTSDLGRKVNDDLMRLVYDYNWADEVTHTAIGDYFVKVLCDGNPAEEARALRAHA
6d7k.1.A -GDAVECSVNLQLVGEACFTNPLIVAVTEWASANGDEITPTVFLSVETDELRHMANGYQTVVSIAND-————————————

Target MFEGMRERLSGQQSAEIR

6d7k.1.A —————mmmm
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FMT.8 Not biologically relevant. FORMIC ACID

Target MSTAFAEQVRTLVSRRDPAYRPAMFIDEAEKKALAEKLGDASNYDLGLLREMVAQDPDNYEFRKALVSGIVSAEYAGIDA
1fz4.1.A - VHPKWNETMKVVSNFLEVGEYNAIAA

Target FSRKVCEWQTWPVPWELIMAMARQTWDEVRHAQLGTELLKSYGGEV---GEYP---DTLAGSPPNQATAAV-AQGQGADV
1fz4.1.A TGMLW---DSAQAA-EQKNGYLAQVLDEIRHTHQCAYVNYYFAKNGQDPAGHNDARRTRTIGPLWKGMKRVFSDGFIS--

Target MRDPVISLSVTNVALEGAALD-LFKGTSDLGRKVNDDLMRLVYDYNWADEVTHTAIGDYFVKVLCDGNPAEEARALRAHA
1fz4.1.A -GDAVECSLNLQLVGEACFTNPLIVAVTEWAAANGDEITPTVFLSIETDELRHMANGYQTVVSIAND-—-——————————

Target MFEGMRERLSGQQSAEIR
1fz4.1.A
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4gam.1.B  18.35 dimer 0.00 HHblits X-ray 2.90A 0.28 219 0.63 component A alpha chain
Included Ligands
Ligand Description
2xFE FE (lll) ION

Excluded ligands

Ligand Description
2xFE FE (lll) ION
Excluded ligands

Ligand Name.Number Reason for Exclusion Description
CA5 Binding site not conserved. CALCIUM ION
CA.6 Not in contact with model. CALCIUM ION
CA7 Binding site not conserved. CALCIUM ION
FE.3 Binding site not conserved. FE (Ill) ION
FE.4 Binding site not conserved. FE (Ill) ION

Ligand Name.Number Reason for Exclusion Description
FE.3 Binding site not conserved. FE (lll) ION
FE.4 Binding site not conserved. FE (lll) ION

Target MSTAFAEQVRTLVSRRDPAYRPAMFIDEAEKKALAEKLGDASNYDLGLLREMVAQDPDNYEFRKALVSGIVSAEYAGIDA
4gam.1.B - VHPKWNETMKVVSNFLEVGEYNAIAA

Target FSRKVCEWQTWPVPWELIMAMARQTWDEVRHAQLGTELLKSYGGEV---GEYP---DTLAGSPPNQATAAV-AQGQGADV
4gam.1.B TGMLW---DSAQAA-EQKNGYLAQVLDEIRHTHQCAYVNYYFAKNGQDPAGHNDARRTRTIGPLWKGMKRVFSDGFIS--

Target MRDPVISLSVTNVALEGAALD-LFKGTSDLGRKVNDDLMRLVYDYNWADEVTHTAIGDYFVKVLCDGNPAEEARALRAHA



4gam.1.B -GDAVECSLNLQLVGEACFTNPLIVAVTEWAAANGDEITPTVFLSIETDELRHMANGYQTVVSIAND—=———————————

Target MFEGMRERLSGQQSAEIR

4gam.1.B _—
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FE.3 Binding site not conserved. FE (lll) ION

FE.4 Binding site not conserved. FE (lll) ION
Target MSTAFAEQVRTLVSRRDPAYRPAMFIDEAEKKALAEKLGDASNYDLGLLREMVAQDPDNYEFRKALVSGIVSAEYAGIDA
lmty.1l.A -— -— VHPKWNETMKVVSNFLEVGEYNAIAA
Target FSRKVCEWQTWPVPWELIMAMARQTWDEVRHAQLGTELLKSYGGEV--~GEYPD~---TLAGSPPNQATAAV-AQGQGADV

Imty.l1.A TGMLW---DSAQAA-EQKNGYLAQVLDEIRHTHQCAYVNYYFAKNGQDPAGHNDARRTRTIGPLWKGMKRVFSDGFIS--

Target MRDPVISLSVTNVALEGAALD-LFKGTSDLGRKVNDDLMRLVYDYNWADEVTHTAIGDYFVKVLCDGNPAEEARALRAHA
Imty.1.A -GDAVECSLNLQLVGEACFTNPLIVAVTEWAAANGDEITPTVFLSIETDELRHMANGYQTVVSIAND-—--——————————

Target MFEGMRERLSGQQSAEIR
Imty.1l.A -—

Materials and Methods

Template Search

Template search with BLAST and HHBIits has been performed against the SWISS-MODEL template library (SMTL, last
update: 2020-04-22, last included PDB release: 2020-04-17).

The target sequence was searched with BLAST against the primary amino acid sequence contained in the SMTL.

An initial HHblits profile has been built using the procedure outlined in (Remmert et al.), followed by 1 iteration of HHblits
against NR20. The obtained profile has then be searched against all profiles of the SMTL. A total of 149 templates were
found.

Model Building

Models are built based on the target-template alignment using ProMod3. Coordinates which are conserved between the
target and the template are copied from the template to the model. Insertions and deletions are remodelled using a fragment
library. Side chains are then rebuilt. Finally, the geometry of the resulting model is regularized by using a force field. In case
loop modelling with ProModS3 fails, an alternative model is built with PROMOD-II (Guex et al.).

Model Quality Estimation
The global and per-residue model quality has been assessed using the QMEAN scoring function (Studer et al.).
Ligand Modelling

Ligands present in the template structure are transferred by homology to the model when the following criteria are met: (a)
The ligands are annotated as biologically relevant in the template library, (b) the ligand is in contact with the model, (c) the
ligand is not clashing with the protein, (d) the residues in contact with the ligand are conserved between the target and the
template. If any of these four criteria is not satisfied, a certain ligand will not be included in the model. The model summary
includes information on why and which ligand has not been included.

Oligomeric State Conservation

The quaternary structure annotation of the template is used to model the target sequence in its oligomeric form. The method
(Bertoni et al.) is based on a supervised machine learning algorithm, Support Vector Machines (SVM), which combines
interface conservation, structural clustering, and other template features to provide a quaternary structure quality estimate
(QSQE). The QSQE score is a number between 0 and 1, reflecting the expected accuracy of the interchain contacts for a
model built based a given alignment and template. Higher numbers indicate higher reliability. This complements the GMQE
score which estimates the accuracy of the tertiary structure of the resulting model.
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Table T1:

Primary amino acid sequence for which templates were searched and models were built.
MSTAFAEQVRTLVSRRDPAYRPAMFIDEAEKKALAEKLGDASNYDLGLLREMVAQDPDNYEFRKALVSGIVSAEYAGI DAFSRKVCEWQTWPVPWEL IMA

MARQTWDEVRHAQLGTELLKSYGGEVGEYPDTLAGSPPNQATAAVAQGQGADVMRDPVISLSVTNVALEGAALDLFKGTSDLGRKVNDDLMRLVYDYNWA
DEVTHTAIGDYFVKVLCDGNPAEEARALRAHAMFEGMRERLSGQQSAEIR

Table T2:



Template

6sf5.1.B
6sf4.1.A
2inp.1.A
3dhg.2.B
3dhg.1.B
3dhh.1.B
5tdv.1.B
5tds.1.B
3ge8.1.B
1t0s.1.B
3rmk.1.B
3g30.1.B
2inc.1.B
2ind.1.B
6cwp.1.A
6qrz.1.A
3u52.1.C
1mmo.1.D
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4p1b.1.A
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5tdv.1.A
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HHblits
HHblits
HHblits
HHblits
HHblits
HHblits

HHblits

X-ray
X-ray
X-ray
X-ray
X-ray
X-ray
X-ray
X-ray
X-ray
X-ray
X-ray
X-ray
X-ray
X-ray
X-ray
2DX
X-ray
X-ray
X-ray
X-ray
X-ray
X-ray
X-ray
X-ray

X-ray

1.90A
1.70A
2.30A
1.85A
1.85A
1.94A
2.00A
1.72A
2.19A
2.20A
1.95A
1.95A
1.85A
2.20A
1.92A
3.00A
1.95A
2.20A
2.70A
2.05A
1.95A
1.90A
1.85A
2.00A

2.19A

Seq
Similarity
0.28
0.28
0.27
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.27
0.29
0.24
0.28
0.28
0.28
0.28
0.28
0.28
0.28

0.28

Coverage

0.64

0.64

0.63
0.64
0.64
0.64
0.64
0.64
0.64

0.64

Description

Ribonucleoside-diphosphate re-
ductase, beta subunit 1

Ribonucleoside-diphosphate re-
ductase, beta subunit 1

Phenol hydroxylase component
phN

toluene 4-monooxygenase hy-
droxylase beta subunit

toluene 4-monooxygenase hy-
droxylase beta subunit

toluene 4-monooxygenase hy-
droxylase beta subunit

Toluene-4-monooxygenase sys-
tem protein E

Toluene-4-monooxygenase sys-
tem protein E

Toluene-4-monooxygenase sys-
tem protein E

toluene, o-xylene monooxy-
genase oxygenase subunit

Toluene-4-monooxygenase sys-
tem protein E

Toluene-4-monooxygenase sys-
tem protein E

Toluene, o-xylene monooxy-
genase oxygenase subunit

Toluene, o-xylene monooxy-
genase oxygenase subunit

Ribonucleotide reductase

Ribonucleoside-diphosphate
reductase

Phenol hydroxylase component
phL
METHANE MONOOXYGENASE
HYDROLASE (ALPHA CHAIN)
Phenol hydroxylase component
phN
Toluene-4-monooxygenase sys-
tem protein A
Toluene-4-monooxygenase sys-
tem protein A
Toluene-4-monooxygenase sys-
tem protein A
toluene 4-monooxygenase hy-
droxylase alpha subunit
Toluene-4-monooxygenase sys-
tem protein A

Toluene-4-monooxygenase sys-
tem protein A

5tdt.1.D  18.87
5tds.1.A  18.87
50lk.1.D  15.52
50lk.1.A 1552
50k.1.B  15.52
50lk.1.C  15.52
3rng.1.A  19.75
3ri7.1. A 18.24
6d7k.1.A  20.25
6cwo.1.A  18.13
3rne.1. A 18.99
1t0s.1.A  18.99
3u52.1.A  17.50
3rnb.1.A  18.99
3rnf.1.A 18.99
3rn9.1.A  18.99
3n20.1.A  18.99
3n1x.1.A  18.99
3n1z.1.A  18.99
4gam.1.B  18.35
6f65.1.A  13.66
1fz41.A  18.35
6ebo.1.A  12.73
1mty.1.A  18.99
4n83.1.A 12.05
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dimer

monomer

homo-
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homo-
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homo-
dimer

homo-
dimer

HHblits

HHblits

HHblits

HHDblits

HHblits

HHblits

HHblits

HHblits

HHblits

HHblits

HHblits

HHblits

HHblits

HHDblits

HHblits

HHblits

HHblits

HHblits

HHblits

HHblits

HHblits

HHblits

HHblits

HHblits

HHblits

X-ray
X-ray
X-ray
X-ray
X-ray
X-ray
X-ray
X-ray
X-ray
X-ray
X-ray
X-ray
X-ray
X-ray
X-ray
X-ray
X-ray
X-ray
X-ray
X-ray
X-ray
X-ray
X-ray
X-ray

X-ray

1.82A

1.72A
2.45A
2.45A
2.45A
2.45A
2.81A
2.10A
2.60A
1.87A
2.50A
2.20A
1.95A
2.64A
2.20A
2.80A
1.90A
2.40A
2.90A
2.90A
1.95A
2.38A
1.58A
1.70A

2.65A

0.28

0.28

0.27

0.27

0.27

0.27

0.28

0.28

0.28

0.27

0.28

0.28

0.28

0.28

0.28

0.28

0.28

0.28

0.28

0.28

0.27

0.28

0.25

0.28

0.25

0.64

0.64

0.70

0.70

0.70

0.70

0.63

0.64

0.63

0.64

0.63

0.63

0.64

0.63

0.63

0.63

0.63

0.63

0.63

0.63

0.64

0.63

0.66

0.63

0.66

Toluene-4-monooxygenase sys-
tem protein A
Toluene-4-monooxygenase sys-
tem protein A
Ribonucleoside-diphosphate re-
ductase, beta subunit 1
Ribonucleoside-diphosphate re-
ductase, beta subunit 1
Ribonucleoside-diphosphate re-
ductase, beta subunit 1
Ribonucleoside-diphosphate re-
ductase, beta subunit 1
Toluene o-xylene monooxy-
genase component
Toluene-4-monooxygenase sys-
tem protein A

Methane monooxygenase hy-
droxylase, MmoX1

Ribonucleotide reductase

Toluene o-xylene monooxy-
genase component
toluene, o-xylene monooxy-
genase oxygenase subunit
Phenol hydroxylase component
phN
Toluene o-xylene monooxy-
genase component
Toluene o-xylene monooxy-
genase component
Toluene o-xylene monooxy-
genase component
Toluene o-xylene monooxy-
genase component
Toluene o-xylene monooxy-
genase component
Toluene o-xylene monooxy-
genase component
Methane monooxygenase com-
ponent A alpha chain
Ribonucleotide reductase small
subunit
METHANE MONOOXYGENASE
COMPONENT A, ALPHA CHAIN
Ribonucleoside-diphosphate re-
ductase, beta subunit
METHANE MONOOXYGENASE
HYDROXYLASE

Ribonucleoside-diphosphate re-
ductase subunit beta

The table above shows the top 50 filtered templates. A further 99 templates were found which were considered to be less
suitable for modelling than the filtered list.



4n7r.1.A, 6f6h.1.A, 3n1y.1.A, 6gk1.1.A, 5x1e.1.B, 201z.1.A, 4bmr.2.A, 2ani.1.A, 2uw2.1.A, 1oxz.1.A, 1xsm.1.A, 4tod.1.A,
6gp3.1.A, 3rna.1.A, 4toh.1.B, 4bmp.1.A, 6f6l.1.A, 2bq1.1.D, 6gp2.1.A, 4djn.1.B, 1w68.1.A, 4bmq.1.A, 6gk0.1.B, 1jk0.1.A,
1mhy.1.A, 6tgx.1.A, 4hr5.1.A, 3oql.1.A, 6i92.1.A, 2inp.1.C, 3rnc.1.A, 5omj.1.A, 6gk0.1.A, 2bq1.1.C, 2inc.1.A, 1xmh.1.C,
5uxg.1.A, 30lj.1.A, 3hf1.1.B, 4tof.1.A, 6f6f.1.A, 5yjl.1.A, 1smq.1.A, 4gam.2.E, 1kgo.1.A, 3vpm.1.A, 3hf1.1.A, 5xnb.1.C,
3eed.1.A, 6i93.1.A, 6f6c.1.A, 1syy.1.A, 6i90.1.A, 5yjl.1.B, 6qjv.1.A, 39gk9.1.B, Tnwm.1.A, 4m1h.1.B, 6cwq.1.A, 5x90.1.B,
3gk9.1.A, 4hr0.1.A, 1mmo.1.A, 5tdu.1.B, 1uzr.1.A, 2rdb.1.A, 2vux.1.A, 4d8f.1.B, 4bmo.1.A, 4djn.1.A, 1mhy.1.B, 4n7r.1.C,
69gp3.1.B, 4mud.1.A, 6ebp.1.A, 3vpn.1.A, 6qo5.1.A, 3ri7.1.B, 5che.1.B, 5x90.2.B, 5che.1.A, 3vpo.1.A, 3mjo.1.A, 6gp2.1.B,
1za0.1.A, 2p1i.4.A, 2r2f.1.A, 4bmq.2.A, 1sms.1.A, 1mty.1.C, 6d7k.1.B, 2p1i.1.A, 4iit.1.C, 1jk0.1.B, 1tuw.1.A, 6d9f.1.A,
3dhz.1.B, 3n39.1.A, 1fz4.1.C
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Model Building Report

This document lists the results for the homology modelling project "gene_573135" submitted to SWISS-MODEL workspace
on Jan. 23, 2020, 8:41 p.m..The submitted primary amino acid sequence is given in Table T1.
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Results
The SWISS-MODEL template library (SMTL version 2020-01-15, PDB release 2020-01-10) was searched with BLAST

(Camacho et al.) and HHBIits (Remmert et al.) for evolutionary related structures matching the target sequence in Table T1.
For details on the template search, see Materials and Methods. Overall 478 templates were found (Table T2).

Models

The following models were built (see Materials and Methods "Model Building"):

Model #01 File GMQE QMEAN

%ﬁ’ PDB

aveaN BT T T T W 388
cg BT TT T W 173

o T Tl 207

Atom

sovato T 172
n
torsion -:ZE:::] -2.82

Built with Oligo-State Ligands

ProMod3 2.0.0 monomer None 0.51 -3.88

Protein Size (Residues)

Residue Number

Seq Oligo- Found . q e
Template Identity state QSQE by Method Resolution Similarity Range Coverage  Description
. PROTEIN
1bwe.1.A  36.49 monomer 0.00 HHblits NMR - 0.41 4-83 0.70 (FERREDOXIN)
Excluded ligands
Ligand Name.Number Reason for Exclusion Description

SF4.1 Binding site not conserved. IRON/SULFUR CLUSTER

SF4.2 Binding site not conserved. IRON/SULFUR CLUSTER
Target VSVKILLEPCIN--CGLCRKACPTETIHFFTTQHRTHVVEPAGCIDCDICVPICPEKCIVHDDDYVHEPSELAAAKVRAR
lbwe.l.A ---YVITEPCIGTKCASCVEVCPVDCIHEGEDQ---YYIDPDVCIDCGACEAVCPVSAIYHEDFV---PEEWKSYIQKNR
Target DWAKRQNVLRQRVKDRAAAAVMAVRRGA

lbwe.l.A DFFKK

Model #03 File

% -

&,

avean BT T T T 410
cg BT T T W 229

A T
Atom 292 %JJV\
sohato |l T 220

n

torsion IEEEELT T M 270

Built with

ProMod3 2.0.0

Oligo-State

monomer

Residue Number

Ligands

None

GMQE QMEAN

0.45 -4.10

Protein Size (Residues)

Template I d:?:ity ?tlgt(: QSQE Fo;;d Method Resolution Sirzf:rity Range Coverage Description
2c42.1.B  26.32 monomer 0.00 HHblits X-ray 1.78A 033 3-83 0.72 PYgL)J(YIID%EE:IESCREESOEXIN
Excluded ligands
Ligand Name.Number Reason for Exclusion Description
CA7 Binding site not conserved. CALCIUM ION
CA.14 Binding site not conserved. CALCIUM ION
MG.6 Binding site not conserved. MAGNESIUM ION
MG.13 Binding site not conserved. MAGNESIUM ION
PYR.5 Binding site not conserved. PYRUVIC ACID
PYR.12 Binding site not conserved. PYRUVIC ACID
SF4.1 Binding site not conserved. IRON/SULFUR CLUSTER
SF4.2 Binding site not conserved. IRON/SULFUR CLUSTER
SF4.3 Binding site not conserved. IRON/SULFUR CLUSTER
SF4.8 Binding site not conserved. IRON/SULFUR CLUSTER
SF4.9 Binding site not conserved. IRON/SULFUR CLUSTER
SF4.10 Binding site not conserved. IRON/SULFUR CLUSTER
TPP4 Binding site not conserved. THIAMINE DIPHOSPHATE
TPP.11 Binding site not conserved. THIAMINE DIPHOSPHATE
Target VSVKILLEPCINCGLCRKACPTETIHFF-—-T———=——————mmm e m TQHRTHVVEPAGCIDCDICVPICPE--



2c42.1.B --PQWVPENCIQCNQCAFVCPHSAILPVLAKEEELVGAPANFTALEAKGKELKGYKFRIQINTLDCMGCGNCADICPPKE

Target KCIVHDDDYVHEPSELAAAKVRARDWAKRQNVLRQRVKDRAAAAVMAVRRGA

2c42.1.B KALVMQPLD----- TQRDAQVPNLEYAAR———————— e
Model #02 File Built with Oligo-State Ligands GMQE QMEAN
Yy 2
r NS PDB ProMod3 2.0.0 monomer None 0.44 -3.44

SF4.9

SF4.13

SF4.14

SF4.15

SF4.16

Target

Binding site not IRON/SULFUR CLUSTER
conserved.
Binding site not IRON/SULFUR CLUSTER
conserved.
Binding site not
IRON/SULFUR CLUSTER
conserved.
Binding site not IRON/SULFUR CLUSTER
conserved.
Binding site not IRON/SULFUR CLUSTER
conserved.
VSVKILLEPCINCGLCRKACPTETIHFFTTQHRTHVVEPAGCIDCD-—-=—————— ICVPICPEKCIVHDDDYVHEPSELA

GYVSKCTFCAHRLEKGKVPACVETCPTYCRTFGDLEDP-ESPVA

amean IIETT T T T 344
cpg HETT T TH s

nom T T 2

Atom

sohatio IRl -
n 4.13

AMWAA AV m

torsion -::::]::CI -0.69 Residue Number Protein Size (Residues)
Seq Oligo- Found . Seq L
Template Identity state QSQE by Method Resolution Similarity Range Coverage Description
ovpzAB 3077  monomer 000 HHblits X-ray  2.40A 035  3-74 061 PRNCF;.?SN
Excluded ligands
Ligand Reason for D ioti
Name.Number Exclusion escription
MGD.2 Binding site not 2-AMINO-5,6-DIMERCAPTO-7-METHYL-3,7,8A,9-TETRAHYDRO-8-OXA-
: conserved. 1,3,9,10-TETRAAZA-ANTHRACEN-4-ONE GUANOSINE DINUCLEOTIDE
MGD.3 Binding site not 2-AMINO-5,6-DIMERCAPTO-7-METHYL-3,7,8A,9-TETRAHYDRO-8-OXA-
- conserved. 1,3,9,10-TETRAAZA-ANTHRACEN-4-ONE GUANOSINE DINUCLEOTIDE
MGD A0 Binding site not 2-AMINO-5,6-DIMERCAPTO-7-METHYL-3,7,8A,9-TETRAHYDRO-8-OXA-
: conserved. 1,3,9,10-TETRAAZA-ANTHRACEN-4-ONE GUANOSINE DINUCLEOTIDE
MGD. 11 Binding site not 2-AMINO-5,6-DIMERCAPTO-7-METHYL-3,7,8A,9-TETRAHYDRO-8-OXA-
: conserved. 1,3,9,10-TETRAAZA-ANTHRACEN-4-ONE GUANOSINE DINUCLEOTIDE
MO.4 Not in contact with MOLYBDENUM ATOM
model.
MO.12 Not in contact with MOLYBDENUM ATOM
model.
SF4.1 Binding site not IRON/SULFUR CLUSTER
. conserved.
SF45 Binding site not IRON/SULFUR CLUSTER
conserved.
SF4.6 Binding site not IRON/SULFUR CLUSTER
conserved.
Binding site not
SF4.7 naing sie 1 IRON/SULFUR CLUSTER
SF4.8 Binding site not IRON/SULFUR CLUSTER

conserved.

2vpz.l1.B --VLVDPKKCIACGACIAACPYDARYLHPA.

Target AAKVRARDWAKRQNVLRQRVKDRAAAAVMAVRRGA
2vpz.l.B KAL--

Model #04 File Built with Oligo-State Ligands GMQE QMEAN

e e

ovean BT T T T 210
cpg T T M a2

A T T s

ProMod3 2.0.0 monomer None 0.43 -2.10

Atom
sovetio T T 214
torsion -::]::] -0.82 Residue Number Protein Size (Residues)
Seq Oligo- Found . Se .
Template Identity  state QSQE by Method Resolution Similarity Range Coverage Description
Uncharacterized
2zvs.1.A 27.94 monomer 0.00 HHblits X-ray 1.65A 0.36 4-74 0.64 ferredoxin-like protein
yfhL
Excluded ligands
Ligand Name.Number Reason for Exclusion Description
SF4.1 Binding site not conserved. IRON/SULFUR CLUSTER
SF4.2 Binding site not conserved. IRON/SULFUR CLUSTER
Target VSVKILLEPCINCGLCRKACPTETIHFFTTQHRTHVVEPAGCIDCD--———~— ICVPICPE-KCIVHDDDYVHEPSELAAA
2zvs.l.A ---LLITKKCINCDMCEPECPNEAISMGDHI---YEINSDKCTECVGHYETPTCQKVCPIPNTIVKDPAHVETEEQLWDK

Target KVRARDWAKRQNVLRQRVKDRAAAAVMAVRRGA
2zvs.l.A F---- _—




Model #05 File Built with Oligo-State Ligands GMQE QMEAN
>
\g PDB ProMod3 2.0.0 monomer None 0.38 -2.89
avean BT T T T W 289
ce BT T T W 208
FO o
Atom -1.60
sovetio JITT] T 1 -1
torsion .::I:] 1.62 Residue Number Protein Size (Residues)
Seq Oligo- Found . Seq -
Template Identity state QSQE by Method Resolution Similarity Range Coverage Description
6gm0.1.A 2131  monomer 0.00 HHblits X-ray  2.11A 034 2-62 058 Iron hydro-
genase 1
Excluded ligands
Ligand Reason for Description
Name.Number Exclusion ipti
2021 Binding site not dicarbonyl[bis(cyanide-kappaC)]-mu-(iminodimethanethiolatato-
’ conserved. 1kappaS:2kappaS)-mu-(oxomethylidene)diiron(2+)
FES.6 Binding site not FE2/S2 (INORGANIC) CLUSTER
conserved.
MG.7 Not in contact with MAGNESIUM ION
model.
SF4.2 Binding site not IRON/SULFUR CLUSTER
conserved.
SF4.3 Binding site not IRON/SULFUR CLUSTER
conserved.
SF4.4 Binding site not IRON/SULFUR CLUSTER
conserved.
SF4.5 Binding site not IRON/SULFUR CLUSTER
conserved.
Target VSVKILLEPCINCGLCRKACPT----ETIHFFTTQHR-—————— THVVEPAGCIDCDICVPICPEKCIVHDDDYVHEPSE

6gm0.1.A -SLTVDRTKCLLCGRCVNACGKNTETYAMKFLNKNGKTIIGAEDEKCFDDTNCLLCGQCIIACPVAALSEKSH--—-—-—

Target

LAAAKVRARDWAKRQNVLRQRVKDRAAAAVMAVRRGA

6gm0.1.A —-—mm e

Materials and Methods

Template Search

Template search with BLAST and HHBIits has been performed against the SWISS-MODEL template library (SMTL, last
update: 2020-01-15, last included PDB release: 2020-01-10).

The target sequence was searched with BLAST against the primary amino acid sequence contained in the SMTL.

An initial HHblits profile has been built using the procedure outlined in (Remmert et al.), followed by 1 iteration of HHblits
against NR20. The obtained profile has then be searched against all profiles of the SMTL. A total of 487 templates were
found.

Template Selection

For each identified template, the template's quality has been predicted from features of the target-template alignment. The
templates with the highest quality have then been selected for model building.

Model Building

Models are built based on the target-template alignment using ProMod3. Coordinates which are conserved between the
target and the template are copied from the template to the model. Insertions and deletions are remodelled using a fragment
library. Side chains are then rebuilt. Finally, the geometry of the resulting model is regularized by using a force field. In case
loop modelling with ProMod3 fails, an alternative model is built with PROMOD-II (Guex et al.).

Model Quality Estimation

The global and per-residue model quality has been assessed using the QMEAN scoring function (Benkert et al.) . For
improved performance, weights of the individual QMEAN terms have been trained specifically for SWISS-MODEL.

Ligand Modelling

Ligands present in the template structure are transferred by homology to the model when the following criteria are met: (a)
The ligands are annotated as biologically relevant in the template library, (b) the ligand is in contact with the model, (c) the
ligand is not clashing with the protein, (d) the residues in contact with the ligand are conserved between the target and the
template. If any of these four criteria is not satisfied, a certain ligand will not be included in the model. The model summary
includes information on why and which ligand has not been included.

Oligomeric State Conservation

The quaternary structure annotation of the template is used to model the target sequence in its oligomeric form. The method
(Bertoni et al.) is based on a supervised machine learning algorithm, Support Vector Machines (SVM), which combines
interface conservation, structural clustering, and other template features to provide a quaternary structure quality estimate
(QSQE). The QSQE score is a number between 0 and 1, reflecting the expected accuracy of the interchain contacts for a
model built based a given alignment and template. Higher numbers indicate higher reliability. This complements the GMQE
score which estimates the accuracy of the tertiary structure of the resulting model.

References

e BLAST
Camacho, C., Coulouris, G., Avagyan, V., Ma, N., Papadopoulos, J., Bealer, K., Madden, T.L. BLAST+: architecture
and applications. BMC Bioinformatics 10, 421-430 (2009). k%

« HHblits
Remmert, M., Biegert, A., Hauser, A., Séding, J. HHblits: lightning-fast iterative protein sequence searching by HMM-
HMM alignment. Nat Methods 9, 173-175 (2012). k%

Table T1:

Primary amino acid sequence for which templates were searched and models were built.

VSVKILLEPCINCGLCRKACPTETIHFFTTQHRTHVVEPAGCIDCDICVPICPEKCIVHDDDYVHEPSELAAAKVRARDWAKRONVLRQRVKDRAAAAVM
AVRRGA



Table T2:

Template

1bwe.1.A
1bgx.1.A
1bd6.1.A
1bc6.1.A
1h98.1.A
2v2k.1.A

1kek.1.A

2c42.1.B

3exy.1.A
2vpz.1.B
2fgo.1.A
1rgv.1.A

6c¢iq.2.B

6cin.1.A
1blu.1.A
1h7x.1.A

5gpn.27.A
3eun.1.A
1h7w.2.A

1gth.1.A
1gt8.1.A
2zvs.2.A
2zvs.3.A
2zvs.1.A

1xer.1.A

1frm.1.A
1ftc.1.A
1fdd.1.A

6cfw.1.N

1b0t.1.A
1frl.1.A
1d3w.1.A

Seq
Identity

36.49
36.49
35.14
35.14
33.33
25.97

26.32

26.32

34.33
30.77
30.88
29.41

25.33

25.33
34.33
30.65

28.33
33.33
31.15

31.15
31.15
27.94
27.94
27.94

30.00

30.00
30.51
30.51

20.97

30.51
30.51
30.51

Oligo-
state
monomer
monomer
monomer
monomer
monomer
monomer

monomer

monomer

monomer
monomer
monomer
monomer

monomer

monomer
monomer

monomer

monomer
monomer

monomer
monomer
monomer
monomer
monomer

monomer
homo-
dimer
monomer
monomer
monomer

monomer

monomer
monomer
monomer

Found

QSQE by

HHblits
HHblits
HHDblits
HHblits
HHblits
HHblits

HHblits

HHblits

HHblits
HHblits
HHblits
HHblits

HHblits

HHblits
HHblits
HHblits

HHblits
HHblits
HHblits

HHblits

HHblits

HHDblits

HHblits

HHblits

HHblits

HHblits
HHblits
HHblits

HHDblits

HHDblits
HHblits
HHblits

Method Resolution

NMR
NMR
NMR
NMR
X-ray
X-ray

X-ray

X-ray

X-ray
X-ray
X-ray
X-ray

X-ray
X-ray
X-ray
X-ray
EM
X-ray
X-ray
X-ray
X-ray
X-ray
X-ray
X-ray

X-ray
X-ray
X-ray
X-ray
EM
X-ray
X-ray
X-ray

NA
NA
NA
NA
1.64A
1.60A

1.90A

1.78A

1.48A
2.40A
1.32A
2.90A

3.30A

2.60A
2.10A
2.01A

NA
1.05A
1.90A

2.25A
3.30A
1.65A
1.65A
1.65A

2.00A

2.30A
2.35A
1.90A

3.70A

2.10A
2.30A
1.70A

Seq
Similarity
0.41
0.41
0.40
0.40
0.38
0.37

0.33

0.33

0.39
0.35
0.37
0.36

0.34

0.34
0.40
0.35

0.35
0.39
0.36

0.36
0.36
0.36
0.36
0.36

0.36

0.38
0.38
0.38

0.35

0.39
0.39
0.38

Coverage

0.70
0.70
0.70
0.70
0.71
0.73

0.72

0.72

0.63
0.61
0.64
0.64

0.71

0.71
0.63
0.58

0.57
0.62
0.58

0.57

0.57
0.56
0.56

0.58

0.56
0.56
0.56

Description

PROTEIN (FERREDOXIN)
PROTEIN (FERREDOXIN)
7-FE FERREDOXIN
7-FE FERREDOXIN
FERREDOXIN
FERREDOXIN

Pyruvate-Ferredoxin
Oxidoreductase

PYRUVATE-FERREDOXIN
OXIDOREDUCTASE

Ferredoxin
NRFC PROTEIN
Ferredoxin
ferredoxin

PYRUVATE-FERREDOXIN
OXIDOREDUCTASE

PYRUVATE-FERREDOXIN
OXIDOREDUCTASE

FERREDOXIN

DIHYDROPYRIMIDINE
DEHYDROGENASE

NADH dehydrogenase [ubi-
quinone] iron-sulfur protein 8

Ferredoxin

DIHYDROPYRIMIDINE
DEHYDROGENASE

DIHYDROPYRIMIDINE
DEHYDROGENASE

DIHYDROPYRIMIDINE
DEHYDROGENASE

Uncharacterized ferredoxin-like
protein yfhL

Uncharacterized ferredoxin-like
protein yfhL

Uncharacterized ferredoxin-like
protein yfhL
FERREDOXIN

FERREDOXIN
FERREDOXIN
FERREDOXIN

NADH-plastoquinone oxidore-
ductase subunit

PROTEIN (FERREDOXIN 1)
FERREDOXIN
FERREDOXIN 1

1a6l.1.A  30.00 monomer - HHblits X-ray 2.10A 0.38 0.57 FERREDOXIN
o2fa1D 2459 monomer - HHblits X-ray  2.00A  0.33 0.58 ade”y'y'su'faltjii?g“"tase' sub-
. ZINC-CONTAINING
2vkr.1.A  28.81 monomer - HHblits X-ray 2.01A 0.36 0.56 FERREDOXIN
6cz71.B  27.42 monomer - HHblits X-ray  1.62A 0.33 058 | 4Fe-4S ferredoxin, iron-sulfur
binding domain protein
6gm0.1.A  21.31 monomer - HHblits X-ray 2.11A 0.34 0.58 Iron hydrogenase 1
6gm2.2.A 21.31 monomer - HHblits X-ray 2.76A 0.34 0.58 Iron hydrogenase 1
6gm2.1.A  21.31 monomer - HHblits X-ray 2.76A 0.34 0.58 Iron hydrogenase 1
hum.i.J 2459 monomer - HHblits EM NA 036 058 NAD(P)H-guinone oxidore-
ductase subunit |
6nbg.1.D 2459 monomer - HHblits EM NA 0.36 0.58 NAD(P)H-quinone oxidore-
ductase subunit |
3w5.1.C 21.31 monomer - HHblits X-ray 3.30A 0.33 0.58 Photosystem | iron-sulfur center
4y28.1.H 21.31 monomer - HHblits X-ray 2.80A 0.33 0.58 Photosystem | iron-sulfur center
1y4z1.B 2031 monomer - HHblits X-ray  2.00A  0.30 060  hespiratory nitrate reductase 1
beta chain
1jnz.1.B 2459 monomer - HHblits X-ray 2.50A 0.33 0.58 adenylylsulfate reductase
4rku.1.C  20.97 monomer - HHblits X-ray 3.00A 0.32 0.58 Photosystem | iron-sulfur center
2001.1.C 20.97 monomer - HHblits X-ray 3.40A 0.32 0.58 Photosystem | iron-sulfur center
. ) " g Tungsten formylmethanofuran
5t5i.1.F ~ 27.87 monomer HHblits  X-ray 1.90A 0.34 0.58 dehydrogenase subunit fwdG
6igz.1.C  21.31 monomer - HHblits EM NA 0.33 0.58 PsaC
1frk.1.A 30.51 monomer - HHblits X-ray 2.10A 0.39 0.56 FERREDOXIN

The table above shows the top 50 filtered templates. A further 245 templates were found which were considered to be less
suitable for modelling than the filtered list.

1fxr.1.B, 5Ink.1.C, 1fxr.1.A, 5Ink.1.G, 2gmh.1.A, 1frl.1.A, 4wz7.1.G, 1bc6.1.A, 1fdn.1.A, 4ytp.1.B, 5ldw.1.G, 1siw.1.B,
1gt8.1.A, 2fgo.1.A, 1rof.1.A, 5la3.1.A, 6gly.1.A, 6gcs.1.l, 1bd6.1.A, 6glz.1.A, 6g2j.1.1, 3mmc.1.A, 3mmc.1.B, 3exy.1.A,
2vpz.1.B, 6g92j.1.G, 6gm3.1.A, 5xmj.1.E, 6kmw.1.C, 1h98.1.A, 110v.1.B, 6hgb.1.C, 6h8k.7.A, 2c42.1.B, 6nbq.1.D, 3gyx.1.B,
2z8q.1.A, 4ydd.1.B, 6hum.1.J, 1hfe.1.B, 5zji.1.G, 1pc4.1.A, 1g6b.1.A, 1d3w.1.A, 1ff2.1.A, 50dh.1.A, 3eun.1.A, 5xm;j.2.B,
50dh.1.G, 1kek.1.A, 5t61.1.X, 6ijj.1.C, 6pfy.1.C, 4qjv.2.A, 3gyx.3.B, 6igz.1.C, 4qjv.1.A, 3gyx.5.B, 6gcs.1.A, 6qcb5.1.C,
5xwd.1.A, 50dc.1.C, 5mal.1.A, 5zgb.1.C, 1k8v.1.A, 2zvs.2.A, 5xtb.1.L, 1€08.1.A, 4qiw.2.D, 6hcm.35.A, 3p4r.2.B, 6gly.2.A,
1blu.1.A, 3gyx.6.B, 5xtb.1.B, 5Ic5.1.G, 3m9s.1.C, 3m9s.1.G, 1dax.1.A, 1frj.1.A, 1gth.1.A, 6gm0.1.A, 4id8.1.A, 5m2g.1.A,
4hea.1.G, 2vkr.1.A, 1pc5.1.A, 6qgr.1.A, 3or1.1.A, 3or1.1.B, 1fd2.1.A, 4xdd.1.A, 6jeo.1.0, 1glb.1.B, 3bk7.1.A, 3j15.1.B,
1h7w.2.A, 1hOh.1.B, 2001.1.C, 4fe1.1.C, 4xdd.2.A, 1siz.1.A, 5u8q.1.A, 2fug.2.C, 6¢cfw.1.N, 4kro.1.A, 4rku.1.C, 1fxd.1.A,
2z8q.2.A, 1bwe.1.A, 1wtf.1.A, 4ras.1.A, 1gao.1.A, 1frx.1.A, 5Izv.79.A, 6¢z7.1.B, 4p6v.1.A, 1rgv.1.A, 1g30.1.A, 6gm2.1.A,
4omf.1.D, 3gyx.4.B, 2ivf.1.B, 3sfd.1.B, 1dur.1.A, 6f0k.1.B, 4ayb.1.D, 6¢iq.2.B, 3vr8.1.B, 1f5b.1.A, 4krp.1.A, 5t5i.1.E, 5t5i.1.F,
5xf9.1.B, 1dfd.1.A, 1kqgf.1.B, 5t5i.1.K, 2fja.1.D, 1a6l.1.A, 2pa8.1.A, 5u8r.1.D, 1clf.1.A, 1fdd.1.A, 1vjw.1.A, 1y4z.1.B, 1xer.1.A,
1kO0t.1.A, 6gm1.1.A, 1dwl.1.A, 1frh.1.A, 6fah.1.E, 5c4i.1.E, 5031.1.8, 2zvs.1.A, 5odh.1.l, 5d6s.1.A, 3qwq.1.A, 6gm3.2.A,
5116.1.T, 4crm.1.A, 1frm.1.A, 2v4j.1.B, 2v4j.1.A, 2b76.2.B, 5exe.1.B, 4ysz.1.B, 2fd2.1.A, 6fah.1.A, 3p4q.2.B, 5exe.1.E,
1f5¢.1.A, 1feh.1.A, 5odc.1.A, 2vkr.6.A, 1fca.1.A, 6gm8.1.A, 6btm.1.B, 1frk.1.A, 5d08.1.A, 5t5m.1.E, 5byr.1.A, 3jag.79.A,
2vkr.4.A, 3j16.1.B, 6gm4.1.A, 3egw.1.B, 5lw7.1.A, 1b0v.1.A, 2fbw.1.B, 2xsj.1.A, 4y28.1.H, 1jnz.1.B, 6qii.1.A, 2pmz.2.D,
3abv.1.B, 1h7x.1.A, 2wb1.1.D, 4wz7.1.M, 2bs2.1.B, 1b0t.1.A, 6qcf.1.G, 5gpn.27.A, 6gm1.2.A, 1gx7.1.A, 6qgcf.1.C, 6gm2.2.A,
1f2g.1.A, 6h8k.13.A, 4dhv.1.B, 4dhv.1.A, 5xmj.2.E, 3cf4.1.A, 50ef.2.A, 6¢in.1.A, 1igr.1.A, 5t8y.2.A, 4v4c.1.B, 1axq.1.A,
5ldx.1.1, 30r2.1.B, 30r2.1.A, 2wp9.1.B, 6fos.1.F, 4z3w.1.E, 5ldx.1.G, 4z3w.1.F, 1y5n.2.E, 1fri.1.A, 4ci0.1.B, 6rfr.1.A, 5dqr.1.A,
3p4s.2.B, 2v2k.1.A, 6rfr.1.1, 4kt0.1.C, 2xsj.1.B, 2acz.1.B, 1bgx.1.A, 2zvs.3.A, 1ftc.1.A, 6rfq.1.1, 3lw5.1.C, 5gpn.24.A,
5xmj.1.B, 6rfg.1.A



SWISS-MODEL Homology Modelling Report

Model Building Report

This document lists the results for the homology modelling project "gene_573134" submitted to SWISS-MODEL workspace
on Jan. 28, 2020, 8:40 p.m..The submitted primary amino acid sequence is given in Table T1.

If you use any results in your research, please cite the relevant publications:
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Bordoli, L., Lepore, R., Schwede, T. SWISS-MODEL: homology modelling of protein structures and complexes.
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e Bertoni, M., Kiefer, F., Biasini, M., Bordoli, L., Schwede, T. Modeling protein quaternary structure of homo- and hetero-
oligomers beyond binary interactions by homology. Scientific Reports 7 (2017).

Results

The SWISS-MODEL template library (SMTL version 2020-01-15, PDB release 2020-01-10) was searched with BLAST
(Camacho et al.) and HHBIits (Remmert et al.) for evolutionary related structures matching the target sequence in Table T1.
For details on the template search, see Materials and Methods. Overall 43 templates were found (Table T2).

Models

The following models were built (see Materials and Methods "Model Building"):

Model #01 File Built with Oligo-State Ligands GMQE QMEAN

- ‘(
%t;i% PDB ProMod3 2.0.0 monomer None 0.41 -3.70

avean IIEIT T T T 370
cpg NI M 295

A, BT 2o

Atom

solvatio
BT T 040
n
i Residue Numb Protein Size (Residues)
torson I T -2.00 4

Seq Oligo- Found . Seq .
Template Identity  state QSQE by Method Resolution Similarity Range Coverage Description
4i441A 1742 monomer 0.00 HHblits X-ray  2.80A 028  19° o7y  1,2-phenylacetyl-CoA
185 epoxidase, subunit A

Excluded ligands

Ligand Name.Number Reason for Exclusion Description

BYC.1 Binding site not conserved. benzoyl coenzyme A

BYC.2 Binding site not conserved. benzoyl coenzyme A
Target MPELALDPRTIGGAFSVDECARRIINYRFAENVCMTTEGGWASSTPSIKVKFALGEHCYHDSIHSFWLGQRLPELRQ--T
4ii4.1.A TLIRQIGQHAHSEIVGMLPQGNWITRAPTLRRKAILLAQVQODEAGHGLYLYSAAETLGCARE

Target EKMD---YESPPTFRTSYLAEPPNEAFLKFCETMQLQTDQLLRVVGLYRVLKTHLAVYYRHHIQVTDQVSDAPSVRILNH
4ii4.1.A DIYQKMLDGR-MKYSSI-F-NYPTLS---WADIGVIG-----——— WLVDGAAIVNQVALC-—-—=—--— RTSYGPYARAMVK

Target VLLEEEQHLKWGQAMYEELAD-TPERRRAALSWQMELEDLLVKSGGVTGG!
4ii4.1.A ICKEESFHQRQGFEACMALAQGSEAQKQMLQ -

Model #04 File Built with Oligo-State Ligands GMQE QMEAN

Tt
‘%‘:‘ PDB ProMod3 2.0.0 monomer None 0.36 -4.69

avean BT T T T 469
cpg T T T T M 485

o EETT Tl 366

Atom

solvatio
[ DR R R
n
i Residue Numb Protein Size (Residues)
torsion IR .45 st

*

Seq Oligo- Found . Seq L
Template Identity state QSQE by Method Resolution Similarity Range Coverage Description
3pviiB  17.91 monomer 0.00 HHblits X-ray = 2.08A 029 34-  ggs  Phenylacetic acid de-
185 gradation protein paaC

Excluded ligands

Ligand Name.Number Reason for Exclusion Description
3HC.1 Binding site not conserved. 3-HYDROXYBUTANOYL-COENZYME A
3HC.6 Binding site not conserved. 3-HYDROXYBUTANOYL-COENZYME A
GOL.2 Not biologically relevant. GLYCEROL
GOL.3 Not biologically relevant. GLYCEROL
GOL.4 Not biologically relevant. GLYCEROL
GOL.5 Not biologically relevant. GLYCEROL
GOL.7 Not biologically relevant. GLYCEROL
GOL.8 Not biologically relevant. GLYCEROL
GOL.9 Not biologically relevant. GLYCEROL
GOL.10 Not biologically relevant. GLYCEROL
Target MPELALDPRTIGGAFSVDECARRIINYRFAENVCMTTEGGWASSTPSIKVKFALGEHCYHDSIHSFWLGQRLPELR---Q
3pvt.1.B --LSQRLGEWCGHAPELEIDLALANIGLDLLGQARNFLSYAAELAGEGD



Target TEKMDYESPP-TFRTSYLAEPPNEAFLKFCETMQLQTDQLLRVVGLYRVLKTHLAVYYRHHIQVTDQVSDAPSVRILNHV
3pvt.1.B EDTLAFTRDERQFSNLLLVEQPNGNFA---DTIAR---QY-—-—- FIDAWHVALFTRLM-=————— ESRDPQLAAISAKA

Target LLEEEQHLKWGQAMYEELAD-TPERRRAALSWOMELEDLLVKSGGVTGGR
3pvt.1.B IKEARYHLRFSRGWLERLGNGTDVSGQRKMQ-—————————————————

Model #05 File Built with Oligo-State Ligands GMQE QMEAN

%
é%gg PDB ProMod3 2.0.0 monomer (matching prediction) None 0.36 -4.03

avean BRI T T T W 403
ce HENY . M 3207

A T 207

Atom

sobato ST T 117

n

. Residue Number Protein Size (Residues)
torsion I T Tl -3.02

*

Seq Oligo- Found . Seq -
Template Identity state QSQE by Method Resolution Similarity Range Coverage Description
hormo- 2. Ring oxydation complex/
4mud.1.A 13.48 dimer 0.01 HHblits X-ray 2.43A 0.27 178 0.69 phenylacetic acid degrada-

tion related protein

The template contained no ligands.

Target MPELALDPRTIGGAFSVDECARRIINYRFAENVCMTTEGGWASSTPSIKVKFALGEHCYHDSIHSFWLGQRLPELRQTEK
4mud.l.A -- NIIELRADFELAMVEQYSPWLVNAPTVDSRLFVAKLVSDELNHGWQLVRLLEEFKVKDV

Target MDYESPPTFRTSYLAEPPNEAFLKFCETMQLQTDQLLRVVGLYRVLKTHLAVYYRHHIQVTDQVSDAPSVRILNHVLLEE
4mud.l.A IERISNA-RLGIHKLEVSNLPLFNWEDVIAFT-—-—-——-— FLVDGAGLYQLKILK-=——==—— DCSFEPLSTLASSMIKEE

Target EQHLKWGQAMYEELADTPERRRAALSWOMELEDLLVKSGGVTGGR
4mud.l.A ESHIFFSQNELRNYQNKN —-——

Model #03 File Built with Oligo-State Ligands GMQE QMEAN
2

A\
PDB ProMod3 2.0.0 monomer (matching prediction) None 0.35 -4.15

amvean BT T T T 415

cB W 354

A BT T

Atom

sobvato T [ 1 006
n
torsion -I[:::l -3.49

Residue Number Protein Size (Residues)

Seq . Found . Seq i
Template Identity Oligo-state QSQE by Method Resolution Similarity Range Coverage Description
homo- . 18 - . .
3ogh.1.A 11.19 dimer 0.05 HHblits  X-ray 1.65A 0.26 177 0.70  Protein yciE
Excluded ligands
Ligand Name.Number Reason for Exclusion Description
CL.3 Not biologically relevant. CHLORIDE ION
FE.2 Binding site not conserved. FE (Ill) ION
FE.5 Binding site not conserved. FE (lll) ION
MG.1 Binding site not conserved. MAGNESIUM ION
MG.4 Binding site not conserved. MAGNESIUM ION

Target MPELALDPRTIGGAFSVDECARRIINYRFAENVCMTTEGGWAS-STPSIKVKFALGEHCYHDSIHSFWLGORLPELRQTE

3ogh.1.A - EHYHDWLRDAHAMEKQAESMLESMASRIDNYPELRARIEQHLSETKNQIVQLETILDRNDI--
Target KMDYESPPTFRTSYLAEPPNEAFLKFCETMQLQ—-—-——~ TDQLLRVVGLYRVLKTHLA-VYYRHHIQVTDQVSDAPSVRIL
3ogh.1.A —————- SRS=—--V---IK-DSMSKMAALGQSIGGIFPSDEIVKGS-ISGYVFEQFEIACYTSLLAAAKNAGDTASIPTI

Target NHVLLEEEQHLKWGQAMYEELADTPERRRAALSWQMELEDLLVKSGGVTGGR
3ogh.1.A EAILNEEKHMADWLIQHIPQTTEK----- _—

Model #02 File Built with Oligo-State Ligands GMQE QMEAN

G

? 5
ﬁ‘ PDB ProMod3 2.0.0 monomer (matching prediction) None 0.31 -4.91

avean BT T T L T 401
ce T T T 244

o L 62

Atom

sohvato T T oos

n

i Residue Numb Protein Size (Residues)
—— P i

Found i Seq
by Method Resolution Similarity

homo- 39 - Alr3090

Template Oligo-state QSQE Range Coverage Description

Seq
Identity



4r42.1.A

12.12 hexamer 0.00 HHblits  X-ray 1.90A 0.26 176 0.64 protein

Excluded ligands

Ligand Name.Number Reason for Exclusion Description

CA3 Binding site not conserved. CALCIUM ION

CA.4 Binding site not conserved. CALCIUM ION

CA.9 Binding site not conserved. CALCIUM ION
CA.10 Binding site not conserved. CALCIUM ION
CA.14 Binding site not conserved. CALCIUM ION
CA.19 Binding site not conserved. CALCIUM ION
CA.20 Binding site not conserved. CALCIUM ION
CA.25 Binding site not conserved. CALCIUM ION
CA.26 Binding site not conserved. CALCIUM ION
CA.30 Binding site not conserved. CALCIUM ION

MN.1 Binding site not conserved. MANGANESE (Il) ION
MN.2 Binding site not conserved. MANGANESE (Il) ION
MN.7 Binding site not conserved. MANGANESE (Il) ION
MN.8 Binding site not conserved. MANGANESE (Il) ION
MN.12 Binding site not conserved. MANGANESE (Il) ION
MN.13 Binding site not conserved. MANGANESE (Il) ION
MN.17 Binding site not conserved. MANGANESE (Il) ION
MN.18 Binding site not conserved. MANGANESE (Il) ION
MN.23 Binding site not conserved. MANGANESE (Il) ION
MN.24 Binding site not conserved. MANGANESE (Il) ION
MN.28 Binding site not conserved. MANGANESE (Il) ION
MN.29 Binding site not conserved. MANGANESE (Il) ION
P6G.16 Not biologically relevant. HEXAETHYLENE GLYCOL
P6G.32 Not biologically relevant. HEXAETHYLENE GLYCOL
PEG.11 Not biologically relevant. DI(HYDROXYETHYL)ETHER
PEG.27 Not biologically relevant. DI(HYDROXYETHYL)ETHER
PG4.6 Not biologically relevant. TETRAETHYLENE GLYCOL
PG4.22 Not biologically relevant. TETRAETHYLENE GLYCOL
PGE.5 Not biologically relevant. TRIETHYLENE GLYCOL
PGE.15 Not biologically relevant. TRIETHYLENE GLYCOL
PGE.21 Not biologically relevant. TRIETHYLENE GLYCOL
PGE.31 Not biologically relevant. TRIETHYLENE GLYCOL

Target
4r42.1.A

Target
4r42.1.A

Target
4r42.1.A

MPELALDPRTIGGAFSVDECARRIINYRFAENVCMTTEGGWASSTPSIKVKFALGEHCYHDSIHSFWLGQRLPELRQTEK
- —--—QSFHVENA--GIKDMLODIAIEEFSHLEMVGKLIEAHTKNVD

MD-YESPPTFRTSYLAEPPNEAFL-KFC-ETMQLQTDQLLRVVGLYRVLKTHLAVYYRHHIQVTDQVSDAPSVRILNHVL
QTEAYKSTLFAVRGMGPHFLDSQGNAWTASYLNEGG-D---VVRDLRANIAAEAGARQTYEELIKLSPDEGTKQTLVHLL

LEEEQHLKWGQAMYEELADTPERRRAALSWQMELEDLLVKSGGVTGGR
TREISHTQMFMKALDSLGK-—--— _

Model #06 File Built with Oligo-State Ligands GMQE QMEAN

L]
t i..; PDB ProMod3 2.0.0 monomer (matching prediction) None 0.25 -2.94

avean BT T T T T 204
ce HEETT M 155

Ao ] T 096

Atom
sovato T 104
torsion ' I I -3.11 Residue Number Protein Size (Residues)
Seq Oligo- Found . Seq -
Template Identity state QSQE by Method Resolution Similarity Range Coverage Description

toluene, o-xylene

1t0s.1.B 12.50 Z‘I’:n”gr 0.04 HHblits X-ray  2.20A 0.29 336 0.47 monooxygenase oxy-
genase subunit
Excluded ligands
Ligand Name.Number Reason for Exclusion Description

BML.5 Binding site not conserved. 4-BROMOPHENOL
BML.6 Binding site not conserved. 4-BROMOPHENOL
BML.7 Binding site not conserved. 4-BROMOPHENOL
BML.8 Binding site not conserved. 4-BROMOPHENOL
BML.9 Binding site not conserved. 4-BROMOPHENOL
BML.10 Binding site not conserved. 4-BROMOPHENOL
BML.15 Binding site not conserved. 4-BROMOPHENOL
BML.16 Binding site not conserved. 4-BROMOPHENOL
BML.17 Binding site not conserved. 4-BROMOPHENOL
BML.18 Binding site not conserved. 4-BROMOPHENOL
BML.19 Binding site not conserved. 4-BROMOPHENOL
BML.20 Binding site not conserved. 4-BROMOPHENOL

FE.1 Binding site not conserved. FE (lll) ION

FE.2 Binding site not conserved. FE (lll) ION

FE.11 Binding site not conserved. FE (i) ION

FE.12 Binding site not conserved. FE (lll) ION
MCR.4 Binding site not conserved. SULFANYLACETIC ACID
MCR.14 Binding site not conserved. SULFANYLACETIC ACID

OH.3 Binding site not conserved. HYDROXIDE ION
OH.13 Binding site not conserved. HYDROXIDE ION

Target MPELALDPRTIGGAFSVDECARRIINYRFAENVCMTTEGGWASSTPSIKVKFALGEHCYHDSIHSFWLGQRLPELRQTEK

1t0s.1.B

Target MDYESPPTFRTSYLAEPPNEAFLKFCETMQLQ--TDQLLRVVGLYRVLKTHLAVYYRHHIQ-VTDQVSDAPSVRILNHVL



1t0s.1.B ———--——————m WENDPAWQGFRELIEKALIAWDWGEA--FTAINLVTKPAVEEALLQQLGSLAQSEGDTLLGLLAQAQK

Target LEEEQHLKWGQAMYEELADTPERRRAALSWQMELEDLLVKSGGVTGGR
1t0s.1.B RDAERHRRWSSALVKMALEKEGNREVLOKWVAK-———————————o——

Materials and Methods
Template Search

Template search with BLAST and HHBIits has been performed against the SWISS-MODEL template library (SMTL, last
update: 2020-01-15, last included PDB release: 2020-01-10).

The target sequence was searched with BLAST against the primary amino acid sequence contained in the SMTL.

An initial HHblits profile has been built using the procedure outlined in (Remmert et al.), followed by 1 iteration of HHblits
against NR20. The obtained profile has then be searched against all profiles of the SMTL. A total of 44 templates were
found.

Template Selection

For each identified template, the template's quality has been predicted from features of the target-template alignment. The
templates with the highest quality have then been selected for model building.

Model Building

Models are built based on the target-template alignment using ProMod3. Coordinates which are conserved between the
target and the template are copied from the template to the model. Insertions and deletions are remodelled using a fragment
library. Side chains are then rebuilt. Finally, the geometry of the resulting model is regularized by using a force field. In case
loop modelling with ProMod3 fails, an alternative model is built with PROMOD-II (Guex et al.).

Model Quality Estimation

The global and per-residue model quality has been assessed using the QMEAN scoring function (Benkert et al.) . For
improved performance, weights of the individual QMEAN terms have been trained specifically for SWISS-MODEL.

Ligand Modelling

Ligands present in the template structure are transferred by homology to the model when the following criteria are met: (a)
The ligands are annotated as biologically relevant in the template library, (b) the ligand is in contact with the model, (c) the
ligand is not clashing with the protein, (d) the residues in contact with the ligand are conserved between the target and the
template. If any of these four criteria is not satisfied, a certain ligand will not be included in the model. The model summary
includes information on why and which ligand has not been included.

Oligomeric State Conservation

The quaternary structure annotation of the template is used to model the target sequence in its oligomeric form. The method
(Bertoni et al.) is based on a supervised machine learning algorithm, Support Vector Machines (SVM), which combines
interface conservation, structural clustering, and other template features to provide a quaternary structure quality estimate
(QSQE). The QSQE score is a number between 0 and 1, reflecting the expected accuracy of the interchain contacts for a
model built based a given alignment and template. Higher numbers indicate higher reliability. This complements the GMQE
score which estimates the accuracy of the tertiary structure of the resulting model.

References

o BLAST
Camacho, C., Coulouris, G., Avagyan, V., Ma, N., Papadopoulos, J., Bealer, K., Madden, T.L. BLAST+: architecture

and applications. BMC Bioinformatics 10, 421-430 (2009). i

« HHblits
Remmert, M., Biegert, A., Hauser, A., Séding, J. HHDblits: lightning-fast iterative protein sequence searching by HMM-
HMM alignment. Nat Methods 9, 173-175 (2012). i

Table T1:

Primary amino acid sequence for which templates were searched and models were built.

MPELALDPRTIGGAFSVDECARRIINYRFAENVCMTTEGGWASSTPSIKVKFALGEHCYHDSTIHSFWLGQRLPELRQTEKMDYESPPTFRTSYLAEPPNE
AFLKFCETMQLQTDQLLRVVGLYRVLKTHLAVYYRHHIQVTDQVSDAPSVRILNHVLLEEEQHLKWGQAMYEELADTPERRRAALSWQMELEDLLVKSGG
VTGGR

Table T2:
Seq Oligo- Found . Seq s
Template Identity  state QSQE by Method Resolution Similarity Coverage Description
4i41A 1712 monomer - HHblits X-ray = 2.80A 028 071  12-phenylacetyl-CoA epoxidase,
subunit A
4it1.A 1849 monomer - HHblits X-ray = 4.30A 029 071  Phenylacetate-CoA oxygenase
subunit PaaA
3pvt1A 17.81 monomer - HHblits Xoray 203 028 071  Fhenylacetic acid degradation
protein paaA
B . g Phenylacetic acid degradation
3pvt.1.B 17.91 monomer HHblits  X-ray 2.03A 0.29 0.65 protein paaC
3pvt2A 1791 monomer - HHblts Xoray  2.03A 0.29 065  Phenylacetic acid degradation
protein paaC
4it1.C 2030 monomer - HHblits X-ray = 430A 0.9 065  Phenylacetate-CoA oxygenase
subunit PaaC
homo- B . g Phenylacetic acid degradation
1otk.1.A  18.18 dimer HHblits X-ray 2.00A 0.29 0.64 protein paaC
homo- Ring oxydation complex/
4mud.1.A 13.48 dimer 0.01 HHblits X-ray 2.43A 0.27 0.69 phenylacetic acid degradation re-
lated protein
homo- . . .
3ogh.1.A 11.19 dimer 0.05 HHblits X-ray 1.65A 0.26 0.70 Protein yciE
homo- . ! )
3ogh.1.B  11.19 dimer 0.03 HHblits X-ray 1.65A 0.26 0.70 Protein yciE
homo- . .
4r421.A 1212 h - HHblits X-ray 1.90A 0.26 0.64 Alr3090 protein
examer
. homo- . .
6j42.1.A 1212 h - HHblits X-ray 2.49A 0.26 0.64 Alr3090 protein
examer
3ge8.1B 1667 "M% (08 HHblits X-ray  2.19A 0.30 0.47  Toluene-4-monooxygenase sys-
dimer tem protein E
StdviB 1667 MO 006 HHblits X-ray  2.00A 0.30 0.47  Toluene-4-monooxygenase sys-
dimer tem protein E
1t0s.1.B  12.50 '(‘j‘?mo' 0.04 HHblits X-ray = 2.20A  0.29 0.47 toluene, o-xylene monooxy-
imer genase oxygenase subunit
3rmk1.B 1649 monomer - HHblits X-ray = 1.95A  0.30 0.47  Toluene-4-monooxygenase sys-
tem protein E
393018 1649 OO 041 HHblits X-ray  1.95A 0.30 0.47  Toluene-4-monooxygenase sys-
dimer tem protein E
StduiB 1667 OO 008 HHblits X-ray  1.74A 0.30 0.47  Toluene-4-monooxygenase sys-
dimer tem protein E

toluene 4-monooxygenase hy-



3dhg.2.B  16.67
3dhg.1.B  16.67
3dhh.1.B  16.67
2inc.1.B 12.50
2ind.1.B 12.50
1cnt.2.B  14.46
ient.1. A 14.46
ient.1.B  14.46
1cnt2. A 14.46
1u7m.1.A 15.38
1u7m.1.B 15.38
5vju.1.A  15.00
imft.1.A  15.38
1mft.1.B  15.38
5c39.1.A 15.79

5c39.1.B 15.79

5vjs.1.A  15.00
5vit1.A  15.00
2lfd.1.A  13.16
2ff1.A  13.16

1umqg.1.A 17.74

monomer

monomer

monomer

homo-
dimer

homo-
dimer

homo-
dimer

homo-
dimer

homo-
dimer

homo-
dimer

homo-
dimer

homo-
dimer
monomer
homo-
dimer

homo-
dimer

homo-
dimer

homo-
dimer

monomer
monomer
monomer
monomer

monomer

0.04

HHblits

HHblits

HHblits

HHblits

HHblits

HHblits

HHblits

HHblits

HHblits

HHblits

HHblits

HHblits

HHblits

HHblits

HHblits

HHblits

HHblits
HHblits
HHblits
HHblits

HHblits

X-ray
X-ray
X-ray
X-ray
X-ray
X-ray
X-ray
X-ray
X-ray
NMR

NMR

1.85A
1.85A
1.94A
1.85A
2.20A
2.40A
2.40A
2.40A
2.40A
NA
NA
2.08A
2.50A
2.50A
1.75A

1.75A

2.00A

1.45A
NA
NA

NA

0.31

0.29
0.29
0.32
0.32

0.28

0.19

0.20
0.20
0.19
0.19

0.30

droxylase beta subunit
toluene 4-monooxygenase hy-
droxylase beta subunit

toluene 4-monooxygenase hy-
droxylase beta subunit

Toluene, o-xylene monooxy-
genase oxygenase subunit

Toluene, o-xylene monooxy-
genase oxygenase subunit

CILIARY NEUROTROPHIC
FACTOR

CILIARY NEUROTROPHIC
FACTOR

CILIARY NEUROTROPHIC
FACTOR

CILIARY NEUROTROPHIC
FACTOR

Four-helix bundle model

Four-helix bundle model

Reaction Center Maquette
Leu71His variant

Four-helix bundle model
Four-helix bundle model
PO Manganese cluster peptide

PO Manganese cluster peptide

Reaction Center Maquette
Reaction Center Maquette
Diiron protein
Diiron protein
PHOTOSYNTHETIC APPARATUS
REGULATORY PROTEIN

The table above shows the top 39 filtered templates. A further 4 templates were found which were considered to be less
suitable for modelling than the filtered list.

3ri7.1.B, 5grq.1.C, 5tds.1.B, 5grq.1.D
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I-TASSER results for job id S520517

(Click on 5520517 _results.tarbz2 to download the tarball file including all modeling resultslisted on this page. Click on Annotation of I-TASSER Output to read the instructions for how to interpret the results on this page. Model results are kept on the server for 60 days, there is no way to retrieve the modeling data older than 2 months)

Submitted Sequence in

>Gene_573136_mmoX

AEKLGDASNYDLGLLI
EFRKAL GTEL
LA SVTNVALEGAALDLFKGTS
DLGRKVNDDLMRL
LSGQQSAEIREFFAEETERGTAALAGNG
Predicted Secondary Structure
20 40 60 80 100 120 140 160 180 200 220 240 260
| | ! | | | | | I | | | |
Sequence AEKLGDASNYDLGLLI GTELL SVTNVALEGAALDLFKGTSDLGRKVNDDLMRLY GQQSAEIREFFAEETERGTAALAGNG
Conf .score 8998

iHelix; S:Strand; C:iCoil

Predicted Solvent Accessibility

20 a0 60 80 100 120 140 160 180 200 220 240 260
| | I | | | | | | | | | |

Sequence AEKLGDASNYDLGLL GTELL SVTNVALEGAALDLFKGTSDLGRKVNDDLMRLY GQQSAETREFFAEEIERGTAALAGNG
Prediction 473 4431 4204
Values range from @ (buried residue) to 9 (highly exposed residue)

Predicted normalized B-factor

-uys, where B' i the raw Bfactor value, u and s are respectvely the mean and

(B-factor is a value o the mobility eins. In I-TASSER, this from '8 template proteins from the PDB in combination “The reported B-factor g the o the normalized B-factor of the target protein, defined by B=(
the raw B-factors along th Click Bofactor)

[~

Top 10 threading templates used by I-TASSER

(I-TASSER modeling starts from the sructue templates dentifed by LOMETS from the P library. LOMETS is a meta- o where each thousands of templae al g ly usesthe templates of the highestsigificance in th threading al which Zescore, i the raw and average
the from the LOMETS thread Usually,one template of the highest program, where the are sorted P
Rank PDB Ident Iden2 Cov Norm. Download 20 40 60 80 100 120 140 160 180 200 220 240 260
Hit Zscore  Align. | | | | [ | [ | | [ | 1 |
Seq AEKLGDASYDLGLLS STELl SVTNVALEGAALDLFKGTSDLGRKVNDDLHRLY LAGNG
1 GdSfA 015 020 097 095 Download ‘SAPGLLEGAM T LDLTPE-QCDLGYWLRGVAQGTL ~RADGPLRDAQULEL LAMGVPADRL EPILOFALTT TITEGVLAPAAELSERKWNLL LRRPKAALLDIVRRGR RREEL LAGPG
2 6d9fA 0.15 020 0.77 176 Download RDAQVLEL: RRHLLAMGVPADRLHRREVLE " TLDFALTTVRDE - - - - - GDFVGGVAVFTITIEGVLAPAAELSERKWNL - LI LRRI'EAALL
3 G9IA 014 020 0.96 095 Download ‘SAPGLLEGAM L - -DLT/EQCDLGYWLRGVAQGTL RDAQULEL U LTy TITEGVLAPAAELSERKWNLL LRRIKAALL RELS
4 40 012 019 094 196 Downioad IDWEHPMEKL pL DILPMAHALARQGR-LEDVLFLT NDHYKEALP - EAMNRL TERQIYKAGLFPGLLQGIDYL! g TEYALEIDYDLLS
5 Siyg 011022 087 114 Download L == oF VIGGAYGLGGQQLEL TTIHQEHL TTLGFA-TVAETS- - - IN-AYLDL VKL ADRFLLEKVVAGLEAFVAPDFT
6 69IA 014 020 098 125 Downioad -DSAPGLLEGAMTLDLT EQCDLGYNLRGVAQGTL RDAQULEL 0 EFFTT v EPILDFALT' TITEGVLAPAAELSERKWNLL LRRPERKAALL RREEL LaGY
7 1lmhz 0.6 021 059 173 Download TMKNFLI AOVL QLVGEACFTNPL TPTVFLSVETDELI
8 6A9fA 014 020 0.89 121 Downioad EQUDLGYWLRGVAQSTL ROAQULEL LAMGVPADRL b TITEGVLAPAA- ELSERKWNLL TVGSSVVRRHLLRRFERKAALL RREELFQAGNREHA
9 69fA 0.13 0.20 0.96 099 Download LEGAMTLDLTPE-QCDLAQGTL RDAQVLEL HYVAQAPD- - - - IVELEFFTTOL U EPILI TITEGVLAPA-AELSERKWNLLI LRRPKAALL RREELF LAGYVWPG
10 ShysA 012 022 093 126 Download DETRSRLL VIGGAPGLGGQQLEL) PDSHITTIHQEHLDRCEEPWQR- - -SLTTLGFATVAETST - - - - -NAYLDLLADDQEVVNSTTVKL}  ADRLLEKVVAGLEAFVAPDFT
(@) Al the residues are colored in black; hoviever, those residues in temp a in color. based on
he property of amino acids, where polar are brg red a lored in dark shade.
® by | TASSER
(c) Ident1. Pl L
@
(@) Cov rep the 110 the number of aligned the lengih of query p
() Norm. Z- & f the. Normalized Z-score >1
(0) Downioad A i
(%) The top 103l order 9) are o 9
LMUSTER 2:FFAS3D 3:SPARKSX 4 HHSEARCH2 5 HHSEARCH| 6 NeflPPAS 7:HHSEARCH 8 pGenTHREADER 9:WdPPAS 10 PROSPECT2
(For each target, I-TASSER simulations generate a large ensemble of structural conformations, called decoys. To select the final models, I-TASSER all the decoys based on th 1, and reports up to the five largest each model measured by C-score that n the threading template
i » e Y of [5,2), wherea value signifes a model with a higher confidence and vice-versa. TM-score and c length between these qualites ed by the cluster have a higher C-score in rare
cases. Alihough thefirst mode has a beter quality in most cass,i i also possile that the ower-rank models have  beter ualiy tha the higher-tank models a seen n our benchmark ests. I the I-TASSER s than this i usually an ndicarion that the models have a good quality because of the converged simulations.)
« More shout Cscore
» Local sruciure accuracy, profile of the top five models
(By right-click on the images, you can export image file or ‘modifying your models)
« Dow
« C-score=-1.24 (Read more about C-score) « Download Model 2 « Download Model 3 « Download Model 4 « Download Model 5
+ Estimated TM-score = 0.56+0.15 * C-score 85 * C-score =-3.50 * C-score =-4.17 * C-score = -4.55

« Estimated RMSD = 8.744.6A

Proteins structurally close to the target in the PDB (as identified by )

(After . I-TASSER uses the T the first 1-TASSER model (0 allsructuresin the PDB library: This sction reports the top 10 larity . the highest TM:score, o the p LTASSER model o H in the next
scction ‘Predicted function using COACH' 1o inferthe function of the target protei, since COACH has b biological f from mul shich b a )
‘Top 10 Identified stuctural analogs in PDB
Click ' pank PDB Hit TM-score RMSD® IDEN® Cov Alignment
toview
1 B9A 0890 198 0139 0966 Download
2 4h0A 0766 316 0.113 0.907 Download
3 3eetA 0763 310 009 0.907 Downioad
4 1mhy8 0757 296 0110 0.899 Download
5 1lmyA 0756 295 0.083 0.892 Download
6 10D 0754 302 0102 0.899 Download
7 4bmoA 0750 301 0084 0892 Download
8 4d8gA 0748 306 0.106 0.895
9 4d0A 0746 305 0059 0.892 Download
10 luzB 0741 285 0065 0.869 Downioad
@ is shown in cartoon, using
(v) Ranking of proteins is based on TM-score of between
(€) RMSD* by T™-align.
(@) IDEN® s the percentage sequence kientiy i the structurally aligned region.
(@) Cov represents the coverage ofthe alignment by Th-align and is equal t the number of dues dvided by length of
Predicted function using and
This section reports biological annotations o the trget protein by COFACTOR and COACH based on the I-TASSER structure prediction. While COFACTOR ded: ECand GO) networks, COACH is a meta oo b resuls (on OFAGTOR, TM-SITE and S-SITE programs)

Ligand binding sites

Click Cluster PDB Lig Download
toviaw Rank C-score U FO8 C0 R mpiex. Ligand Binding Site Residues

1035 208 laA FE2 Rep Mul 104,108.169,202.205
2031 163 lbcfA MN  Ren. Mull 74108111202
3 007 38 4ksAGNA Rep Mull 73,74,77,108,164,168169,172,202
4 003 10 4pgkAYGY  Rep, Mul 69,73,74,77,108,164,168,160,171,172,175176,236,242.245
5 002 11 3chiA 4NB Rep. Mull 6,70.73,74,108,169,173,176,198,202
Dounload the SvM
Download the templates clustring resuls.
(@ Cscorels the predicton. 0-1) where a higher predicton.
(5) Cluster sz is the otal number of templates in a cluster.
©Li tigand. Ciick in he BioLiP databa:
@Repisa iz, the one lsted i the Lig Name column.
Enzyme Commission (EC) numbers and active
sites
ek Rank Cscore=C 9B TM-score RMSDA IDEN® Cov EC Number Active Site Residues
1 0284 LugC 0752 305 0102 08991141325 3175112
2 0279 1mhyB 0757 296 0110 08991141325 75112
3 0261 1A 0720 344 0122 08951141325 NA
4 0260 1mhyD 0720 344 0134 08951141325 NA
5 0248 3eedA 0763 310 0109 090711741 NA
Glick on
@ Cscoret® for the EC p ]
where a higher score indicates a more reflable EC number predicton.
(6) Thiscore is a measure of global siructural similariy between query and template protein.
© by Tht-align.
(6) IDEN® s the percentage sequence identiy in the sructuraly aligned region.
© 10 the number of
by lengih of the query protein
Gene Ontology (GO) terms
Top 10 homologous GO templates in PDB
- Consensus prediction of GO terms
Rank Cscore®® M- RMSD? IDEN® Cov 2B Associated GO Terms o
Molecular Function GO0004748 GO:0015049 GO:0042802 GO:0030145
1 087 07191 311 009 087 1poga GQ.0009186 GO000SE1S GO0051290 0:0051259 G0:0009262 GO:0046872 GO:0055114 GO:0004748 GO:000737
21 B2 50,0016491 G0:0006260 GO:0009263 GO-Seore 069 054 051 050
2 036 07523 305 0.0 0.90 lfyzC GO:0055114 GO:0006730 GO:0015049 GO:0006725 GO:0016709 GO:0004497 GO:0016491 GO:0046914 Biological Process  G0:0055114 GO:0009186 G0:0006260 GO:0006725 GO:0006730 GO:0009263 GO:0051290
3 033 07371 294 008 087 VA 00055114 14 0:0009186 GO:0016491 00468 GO-Score 086 069 058 054 054 036 036
4 029 07203 344 012 090 1A GO:0016491 GO:0015049 GO:0055114 GO:0004497 GO: 0:0046914 Cellular Component G0:0044444
5 026 07630 310 011 091 3esA GO.0046872 GO:0005829 GO:0016491 GO:0055114 GO:0004748 GO:0005506 GO:0009186 GO:0030145 GO:0042803 GO.0046914 Go-Score o051
6 025 0730 300 007 088 loquC
b @ Cscore®® 2 higher val
7 025 07283 313 008 088 2bqu N
§ 024 07568 296 011 090 lmbyB GO:0016491 GO:000449 00055114 GO: 00046914 :i
9 024 07482 309 007 090 lbigh GO.0004748 GO:0006260 GO:0055114 GO:0005829 GO:0005515 GO:0016491 GO:0046572 GO:0009186 GO.0046914 0 B AR ST i iy i
10 023 0738 311 010 087 3B 46914 GO/0055114 60/0016491 GO:000672 ©
© g o

d a5 the average weight of the GO term, where the weights are assigned based on Cscore®® of the.

() The second table shows a consensus GO tems amongst the top scoring templats. The GO-Scor assiated with each preictonis d
emplate

[Click on 8520517 _results.tar.bz2 to download the tarball file including all modeling results listed on this page]

Please cite the following articles when you use the -TASSER server:
1. Yang, Y Zhang. I-TASSER server: new development for protein structure and function predictions, Nucleic Acids Research, 43: W174-W181, 2015.
2..C Zhang, PL Freddolino, Y Zhang. COFACTOR: improved protein function prediction by combining structure, sequence and protein-protein interaction information. Nucleic Acids Research, 45: W291-W299, 2017.
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I-TASSER results for job id S523043

(Click on $523043 results tarbz2 to download the tarball file including all modeling results listed on this page. Click on Annotation of I-TASSER Output to read the instructions for how to interpy this page. Model results are kept on the server for 60 days, there is no

‘way to retrieve the modeling data older than 2 months)
Submitted Sequence in

Gene_573135
VSVKTLLEPCINCGL TETIHFFT
DDYVHEPSEL AAAKVRARDWAKRQNVL RQRVKDRAAAAVAVRRGA

Predicted Secondary Structure

2 a0 66 80 100
| | | | |

Sequence  VSVKILLE THFFT

Prediction

Conf.Score

Helix; S:Strand; C:Coil

Predicted Solvent Accessibility

2 a0 60 80 100
| |

I
Sequence  VSVKILLE THFFT
Prediction

Values range from o (buried residue) to 9 (highly exposed residue)

Predicted normalized B-factor

(Bacors. InLTASSER, “The reported B-factor B
facor of th aget poei,deined by B-(B'1Ys,where B s the raw B-factor value, heraw acon)

%

Top 10 threading templates used by I-TASSER
L IE

program, )

Rank PDB dend Iden2 Cov Norm. Download 2 a0 o0 a0 100

Hit Z-score  Align. 1 I | I I

K KY VEV. “VDCFYEGP- - -NFLVIH'DE 1D AL EE -AQALFSEDEVPEDNQEFIQLUAELAEV - - -WPNITEKKDPLPDAEDNDGVKGK
K KY VEVA"VDCFY- - EGPNFLVIH'DE 1D AL EE ~AQATFSEDEVPEDNQEFIQLNAELA- - -EWWPNITEKKDPLPDAEDNDGVKS
T DV EPE PNGATSQGDE- -~ YVIEFSL TE SQ VEV VDAT RAKYERITGE- - 5

TQ NQ AFV. “HSATLPVLAGYFRIQINTLD MG GN ADI ~PKALVMQPLDTQRDAQUPNL - ---EYAARTPVKGETPYVRVITQLFGERATGP.
TQ NQ'AFV. “HSATLPVLGYKFRIQINTLD MG GN ADT ~PKALVMQPLDTQRDA- -QVPNLEYAARTPVKSEVLPROSLKGSQEPLMEFSGA
1K TD' VEV: FVDCFYEGPN---FLVIH'DE 10 AL E-E GAQAIFSEDEVPEDMQEFIQLNAELAEV -~ -WPNITEKKDPLPDAEDWDGVKGK.

02 33
081 110
or1 273

098 097
092 419
059 133

092 111 K KY. VEV: PVDCFYS AL ECE “AQATFSEDEVPEDMQ---EFLQLNAELAEWPNITEKKDPLPDAEDWDGVKCK
0% 312 VDVKD! IEE VDCIY: V-DGA EV. PPQS
070 143 Download A--LNITDE T\ DV EPE “NGATS- -~ TE SQ VEV. VD I RAKYERT B
Hovever,

®

(© ents

@

N

(9) Dowrload Al

(0 The op

LMUSTER 2:FFASSD 3 SPARKSX 4 HHSEARCHZ 5 HHSEARCH | 6 NeltPPAS T:HHSEARCH & pGenTHREADER O wdPPAS 10: PROSPECT2

Top 5 final models pret

(For each targe, I-TASSER e d
each model . 2] wherea C Thscore and

a I the LTASSER

* Mo abouw Cescore
* Lacal syctie accuracy profileofth tp fve madels

your models)

« Download Model 1

* C-score=-0.43 (Read more about C-score) * Download Model 2 * Download Model 4 * Download M
« Estimated TM-score = 0.66+0.13 « Cescore « Cescore=-3.17

« Estimated RMSD = 4.9+3.2A.

Proteins structurally close to the target in the PDB (as identified by )

. e highest T
sy, It f © "oACH
)
“Top 10 Identified stuctural analogs in PDB.
(Slick_ Rank PDB Hit Th:score RWSD IDEN® Cov. Alignment
116l 0787 176 0202 0887 Downoad
2 228 0705 239 0210 083 Download
3 1h98A 0664 089 0.267 0.698 Download
4 2 0627 313 02100821 Dawnioad
5 2c3pB 0625 318 0.210 0.821 Download
6 1bgxA 0616 169 0.280 0.708 Download
7 A2 0614 295 0198 0783 Download
5 I 083 327 0138 0755 Downoad
9 2wpxE 0530 306 0.157 0.726 Download
10 1durd 0492 093 0.273 0519 Download
®
© Thaign
@
Predicted function using and
Wil COF i COACH s e

Ligand binding sites

ciick score Clister PDB Lig  Download
16t Rank C-score CUSier RO L0 ROWROA! Ligand Binding Site Residues.

1 049 124 ldua SFA  Rep Mult 61011121314,1516355253,545657
048 111 2sC SE4  Rep Mul 4.2021,22.24,25,3742.43.44,45.46 47,48

3 001 2 1g7A HEC NA 11133153
4 000 1 1GTGA1GTBAOL Rep.Mull 14344
5 000 1 1E08A IE0BAOD Rep Mull 9394,96.9796.99,101,102

‘Downioad the templates clustering resuls

(5) Cluster ize s the total number of templates ina custer.
©L

Enzyme Commission (EC) numbers and active
sites.

%, rank cacreEe B T scor st o Gov G umber Acive i Fsidues
0431 2MugA 0493 314 0198 067016995
0390 lkqfE 0495 384 0118 0717 L2142
Goti s oo 500 osi0 oonisns
Go i sz 1% ot oseslem:

&

E

E
33388

@ CscorefC pr
where a higher score indcates a mare rliable EC number prediction.

© T-algn

by length of the query proten

Gene Ontology (GO) terms:

Top 10 homologous GO templates in PDB.

Rank Gacors©0 ™ st izt Cov E2  Assocated GO Tarms

™
score
045 06639 089 027 070 hgBA
042 05279 308 016 073 2 GO046872 GO:0009055 GO:0051536 GO05153)
032 06060 191 028 071 IhciA
07872 176 020 089 LA
029 04626 204 012 0S5 1uA
029 07126 242 022 084 2kA

o4 oess 205 oz osibaa SIS SOOI ISR

8 020 0534 327 013 075 Lo
9 019 04523 093 027 052 LiwA GOO00090S5GO0051536
10 010 04878 100 033 052 A

Consensus prediction of GO terms
Molecular Function  GO0051539  GO.0003055 GO:0051535 GO:0046914 GO0003677

Go-score 090 090 082 045 031
Biological Process GOO00ES10  GO:0022000
Go-score 082 082

Cellular Component flone was predicted
® .
®
(©) RASD* i the RMSD betwen residues tht are stucturally aligned by T align

0 of the

[Click on $523043_results.tar.bz2 to download the tarball file including all modeling results listed on this page]

Please cie the folowing articles when you use the |-TASSER server:
1.3 Yang, Y Zhang. for function predictions, Nucleic Acids Research, 43: W174-W181, 2015,
2. Zhang, PL Freddolino, Y Zhang. COFACTOR: improved protein function prediction by combining struct information. Nucleic Acids Research, 45: W291-W299, 2017.
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I-TASSER results for job id S522614

(Click on $522614._results.tarbz2 to download the tarball file including all modeling results listed on this page. Click on

Submitted Sequence in

>Gene 573134
MPELALDPRT GEHCYH
DSTHSFWLGQRLPELRQTEKMDYESPPTFRTSYLAEPPNEAFLKFCETMOLQTDQLLRVV
GLYRVLKTHLAVYYRHHIQUTDQUSDAPSVRTLNHVLLEEEQHLKWGQANYEELADTPER
RRAALSWQMELEDLLVKSGGVTGGR

Predicted Secondary Structure

5 put 10 read the insiructions for how to interpret the results on this page. Model results are kept on the server for 60 days, there is no way (0 retieve the
modeling data older than 2 months)

2 a0 60 80 100 120 140 160 180 200
1 I | ] | I | | | I

Sequence  MPELALDPRT GQRLPEL AEPPNEAFLKFCETMQLQTDQLLRVVGLYRVLKTHLAVYYRHHIQUTDQYSDAPSVRILNHVLLEEEQHLKHGQANYEEL ADTPERRRAAL SHQMELEDLLVKSGGVTGGR

Prediction

conf .score

HiHelix; S:Strand; C:Coil

Predicted Solvent Accessibility

2 a0 60 80 100 120 140 160 180

| I | ] | | | | |
GQRLPEL AEPPNEAFLKFCETMQLQTDQLLRVVGLYRVLKTHLAVYYRHHIQUTDQUSDAPSVRILNHVLLEEEQHLKHGQANYEEL ADTPERRRAAL SHQMELEDLLVKSGGVTGGR

200

Sequence
Prediction

MPELALDPRT

Values range from @ (buried residue) to 9 (highly exposed residue)

Predicted normalized B-factor

(B-factor s
d B=(B-uys, where Bl the aw B-factor value,

In ITASSER, this “The reported B-factor pr Befactor of P
the ray

w B lick Btactor)

=]

Top 10 threading templates used by I-TASSER

LTASSER the

library. LOMETS is a meta-s

o
sigaificance of

average performance in the large-scale benchmark test experiments.)

Rank PDB
Hit

078
0s8
094

Iden. idenz Cov Norm.
2Z-scor

Download
Align.

Usually, o

120

100
| |

160 180
[ |

200
|

‘Download

‘Seq HPELALOPRT GQRLPEL

AEPPNEAFLKFCETMQLQTDQLLRVVGLYRVLKTHL
DPKKWFEL L

-AKESV- -KILQGKLDVKSLTDQLNAAEHLAYYQYWVGALY TADRITEL

FeTLDG QL

THPL)

TNG-KDYTTCDIAKH TLAEEEEHEQDLODYLTDTARMKES -
TVFLSVETDEL ASAKFLNTOLS
NTOL

QLVGEACFTNPL

086 Aqu ASAKFLTOLF

095 LKEVST L LFNNETOAVL L

070 - SGLDIKKLVDKLVKATAAEFTTYYYYTILRHL | GEGEGLKETAEDARLEDRLHFELTORIYELGEBLPRO - IRQLADISA' SDA-YLPENWKDPKEILKVLL

075
100
036

TEDVIHLL: AKLARATSNEKLSQAFHAIIL A
RQFGDGLRL QU u QUGEACFNPL
QL QLVGEACFTNPL.

KLLKETLEEEKATDIKLTOL

ASAKFLNTOL?
ASAKFLNTOLS
NTOL

086 QUL QLVGEACFTNPL.

@
the property of amino acids, where pol
®

®
(© ident1
@

© P
N 51

LLFFAS3D 2 HHSEARCH? 3HHSEARCH| 4 HHSEARCH 5 PROSPECT2 6:PRC 7:FFAS3D 8 HHSEARCH2 O HHSEARCH | 10: HHSEARCH

p 5 final models predicted by I-TASSER

(Foreach targer,

Jied de models,

is quantiatively
lengh

ge of 15,2], with a high versa,

c
have a igher C-

« Download Model 1
« C-score=-0.58 (Read more about C-score)
« Estimated TM-score = 0.64:0.13

« Estimated RMSD = 6.6:4.0A

« Download Model 2 .
ore =-3.70

Download Model 3 « Download Model 4 « Download Model 5
. Csc C-score =-3.93 223 =444

« Coscore= « Cescore

Proteins structurally close to the target in the PDB (as identified by )

(After odel o311

3 Ifthe

the PDB library. e high

Howe
derived only from the globa sructure comparison.)
Top 10 Identified stuctural analogs in PDB.
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Predicted function using

While COFAC

CTOR, TM-SITE and

Ligand binding sites

7B L DoMIOR g g s Resies
liprA MN - Rep. Mult 31,61,64,160

2wiD EE  Rep. Mult 57,61,127.160,163

4kvsA 6NA  Rep, Mult 30,31,34,61,122,126,127,130,160
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(b) Cluster size s the tosal number of templates n a cluster.
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Enzyme Commission (EC) numbers and active
sites

Stk Rank Cscors€® 7B Thscore RMSD® DEN® Cov EC Number Active it Rsidues
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160

0,096 09951141325 NA

H
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by length of the query protein

Gene Ontology (GO) terms

Top 10 homologous GO templates in PDB

RMSD® IDEN® Cov PDB Hit
167 010 100 16iA
160 010 089 LmhyD
213 012 098 LA GO:0016491 GO:000449;
211 014 098 3hA GO

262 007 100 ImyB  GO.0016491 GO:000449
258 009 098 2D 0046914

235 013 100 3B
244 013 100 3Lk
332 015 077 2ubA 14
300 013 069 1jgd  GO.0SSL

Associated GO Terms

600016491 14 6000044

GO0016491

G0.0004497 GO:0016491

GO:0016491 GO.0006

05656

Consensus prediction of GO terms
Molecular Function  GO0046914  GO0015049

Go-Score 085 069

Biological Process  GOQ0S5114  GO.0006730 GO:0019439
Go-Score 069 031
Cellular Component None was predicted

© CxconS0
)
(©) RMSD s the RMSD between residues that ressucurally aligned by T -algn.

(0 IDEN* s the percentage sequence dentty n the sructuraly aigned eion
@ c

the GO tem, 50 of the

template.
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