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This is a wwPDB X-ray Structure Validation Summary Report for a publicly released PDB entry.

We welcome your comments at validation @mail.wwpdb.org
A user guide is available at
https://www.wwpdb.org/validation /2017 /Xray ValidationReportHelp
with specific help available everywhere you see the (1) symbol.

The following versions of software and data (see references (1)) were used in the production of this report:

MolProbity : 4.02b-467
Mogul : 1.8.5 (274361), CSD as541be (2020)
Xtriage (Phenix) : NOT EXECUTED
EDS : NOT EXECUTED

buster-report : 1.1.7 (2018)
Percentile statistics : 20191225.v01 (using entries in the PDB archive December 25th 2019)
Ideal geometry (proteins) : Engh & Huber (2001)
Ideal geometry (DNA, RNA) : Parkinson et al. (1996)

Validation Pipeline (wwPDB-VP) : 2.1
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1 Overall quality at a glance (i)

The following experimental techniques were used to determine the structure:
X-RAY DIFFRACTION

The reported resolution of this entry is 3.00 A.

Percentile scores (ranging between 0-100) for global validation metrics of the entry are shown in
the following graphic. The table shows the number of entries on which the scores are based.

Metric Percentile Ranks Value
Clashscore D 61
Ramachandran outliers [l I 5.0%
Sidechain outliers M 19.2%

Worse Better
0 Percentile relative to all X-ray structures

[l Percentile relative to X-ray structures of similar resolution

Metric Whole archive Similar resolution
(#Entries) (#Entries, resolution range(A))
Clashscore 141614 2416 (3.00-3.00)
Ramachandran outliers 138981 2333 (3.00-3.00)
Sidechain outliers 138945 2336 (3.00-3.00)

The table below summarises the geometric issues observed across the polymeric chains and their
fit to the electron density. The red, orange, yellow and green segments on the lower bar indicate
the fraction of residues that contain outliers for >=3, 2, 1 and 0 types of geometric quality
criteria respectively. A grey segment represents the fraction of residues that are not modelled.
The numeric value for each fraction is indicated below the corresponding segment, with a dot

representing fractions <=5%

Note EDS was not executed.

Mol | Chain | Length Quality of chain
1 A 446 23% 56% we o
2 B 439 23% 55% 5% . 5%
3 C 379 29% 49% 19%
4 D 241 26% 53% 20% .
5 E 196 25% 51% 22% -
6 F 110 33% 46% 14%
7 G 81 21% 58% 6% 5%
8 H 78 24% 41% 17% 18%
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Continued on next page...
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Continued from previous page...

Mol | Chain | Length Quality of chain
9 I 78 T 23% 10% 58%
10 J 62 44% 45% 10%
11 K 56 e 14w 13% 61%
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2  Entry composition (i)

There are 14 unique types of molecules in this entry. The entry contains 16222 atoms, of which 0
are hydrogens and 0 are deuteriums.

In the tables below, the ZeroOcc column contains the number of atoms modelled with zero occu-
pancy, the AltConf column contains the number of residues with at least one atom in alternate
conformation and the Trace column contains the number of residues modelled with at most 2
atoms.

e Molecule 1 is a protein called CYTOCHROME BC1 COMPLEX.

Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
Total C N O S
1 A 146 3458 2161 609 668 20 0 0 0
e Molecule 2 is a protein called CYTOCHROME BC1 COMPLEX.
Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
Total C N O S
2 B 419 3141 1972 556 606 7 0 0 0
e Molecule 3 is a protein called CYTOCHROME BC1 COMPLEX.
Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
Total C N O S
3 C 379 3011 2018 472 502 19 0 0 0
e Molecule 4 is a protein called CYTOCHROME BC1 COMPLEX.
Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
Total C N O S
4 D 241 1919 1225 330 349 15 0 0 0
e Molecule 5 is a protein called CYTOCHROME BC1 COMPLEX.
Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
Total C N O S
g b 196 1519 957 263 291 8 0 0 0
e Molecule 6 is a protein called CYTOCHROME BC1 COMPLEX.
Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
Total C N O S
6 K 106 916 579 166 169 2 0 0 0
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e Molecule 7 is a protein called CYTOCHROME BC1 COMPLEX.

Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
Total C N O S
7 G 81 682 441 128 112 1 0 0 0

e Molecule 8 is a protein called CYTOCHROME BC1 COMPLEX.

Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
Total C N O S
8 H 64 524 316 96 107 5 0 0 0

e Molecule 9 is a protein called CYTOCHROME BC1 COMPLEX.

Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
Total C N O S
J I 33 248 152 51 44 1 0 0 0

e Molecule 10 is a protein called CYTOCHROME BC1 COMPLEX.

Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
Total C N O
10 J 62 512 335 89 88 0 0 0

e Molecule 11 is a protein called CYTOCHROME BC1 COMPLEX.

Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
Total C N O
1 K 22 159 103 29 27 0 0 0

e Molecule 12 is PROTOPORPHYRIN IX CONTAINING FE (three-letter code: HEM) (for-
mula: Cg4H32F€N404).
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cee””

Mol

Chain

Residues Atoms ZeroOcc | AltConf
Total C Fe N O
12 C 1 43 1 4 4 0 0
Total C Fe N O
12 C 1 43 1 4 4 0 0

e Molecule 13 is HEME C (three-letter code: HEC) (formula: CssHssFeN4Oy).

HEC

ceg”

Mol | Chain | Residues Atoms ZeroOcc | AltConf
Total C Fe N O
13 D 1 13 1 4 4 0 0

e Molecule 14 is FE2/52 (INORGANIC) CLUSTER (three-letter code: FES) (formula: FeySs).

O RLDWIDE
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FES
S1 FE?Z2
FE1 S?2
Mol | Chain | Residues Atoms ZeroOcc | AltConf
Total Fe S
14 E 1 4 5 o 0 0




1BE3

17%

56%
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23%

a chain summarises the proportions of the various outlier classes displayed in the second graphic.

The second graphic shows the sequence view annotated by issues in geometry. Residues are color-
outlier: green = 0, yellow = 1, orange = 2 and red = 3 or more. Stretches of 2 or more consecutive

residues without any outlier are shown as a green connector. Residues present in the sample, but

coded according to the number of geometric quality criteria for which they contain at least one
not in the model, are shown in grey.

These plots are drawn for all protein, RNA and DNA chains in the entry. The first graphic for

3 Residue-property plots (i)
o Molecule 1: CYTOCHROME BC1 COMPLEX

Note EDS was not executed.

Page 8
Chain A:

T9H 9eis [To6Tx | | Teen I I 6TTV o6t
| o9 5210 68TH 0z€1 8TTL 68TA
63 €218 8874 671 £8ET 9vbd €91 x4 881d
. 8ad [ zer1 | 1878 81€d | gses 32008 1 9ZTA L8TL
L8R 1218 98T zTH L1€L 1884 o1 STIN | 98TA
0z10 | 98Tk | | 91€a £HHM © 61 %211 a8TY
[ | %878 821 [ arev | Thbd e [ ssm | | gTrT #8179
LTTA €8TL L1529 HIER 19U . LG zeTd I
L oetTr [ | £1€0 LLE7 | |
ST1a 08TV | | 9L€0 6111 1874
LTIy  6LTH o1ed GLEA %99 L oeTir 0810
€111 818 £HTH 60EL vLed 9EHY S £5Y L11a | 6Lld
| 6vs 44 LLTT | ewed goeh ELEL | egon 3 [ =ax | — 8110
1118 T9TI L084 TLEL HEVR 161 LLTK
I 0TTA oveh | o0es | 1.£9 .08 £TTY 9LTT
60TV 1 qoeh [osea | 691 ZITT I
80T gLIN %0€D 69T 1110

TLTE 9gcTd £0€1 - 0gPd
9071
S01d 0LTd
691D

8T¥I 80TL
- [4553S LT%d €vd LOTR 0LIN

1529

—
o
®
=
w0
e
]
]
o ®
KN
- -
= O

€078 897 862y | 9TEh THY [ 691y |
2011 L9TA 121 | L6eT qzhd 528 I 891X
T0TY 9978 | ogel | 9628 24} $OTN 19TV
T 0073 59Th 622d Ea Leew A gota 991V
. 861 9TV %621 ZTHA ca) zoTy q9TY
864 €971 £6cd 9ggY Lewy Y T0TL $9TH
164 z9Td | z6zs 9gET 0zvd o o 0078 €971
ged | 96y | | v22a 1628 HGEA | eTE0 3 PEA [ 61 | 29TN
zeh 961 63Th £2Th | o06z1 | eged 8T%h M 0 £€1 86 1918
168 H6H 8474 | | 68cH zges 1750 O | ezen 168 0971
. o0es 18TV 0zzs 882y | 1eed 9THA O €N 961 [ |
62h | esTL — | 182y 0GEL | eted 0ed T 187V
. gzE SaTY 9829 | | HTA — 621 %69 9sTh
128 »STH 9124 I LPEL £THY ()] | | £69 qg1d
9TV | | STCH 9%€D | | m ferct T6A $STN
sz 88y TSTN £82L 0TPA |1 | estd
| wey | ousn 0874 I 2820 . 6073 Gl £2a I TSTT
€21 981 G [414] 1820 8074 M 681 |8ty
[4d) | ggH 8HTA L o1IeT | oszk | THEM LOBA 889 0STA
44 8y Padd 0120 6.2H I 9071 ® v CehTY
| oza €89 Cevma [ eoz1 | eues 0% = 981 8y T
611 z8H SHTH 8021 1121 6£€h H0BY T | | .
8Th 188 L0zh 9.2I 8€ET £0%a O €84
Cous 083 9024 V4 . oLgen 2OvA 28s
9TA T zv1a S0cH BLTN 9ged | | ® | | PHIT
qth 8.d TPIN $0zd | eley GEEN 66€1 = © 6.9 €910
[ A ) | €021 z.2h IEEE  sesy | o~ o L oew I
g1 9.8 88T 414 | 1leh £€€a 16€S O LLL
z1d QL1 | oletd 1029 0421 zeea 96€d 9LL 0911
TTA BLY 9gTh 002y | | 1881 | geEM s | eeTv
[ | 1 I | 66TV 992a oges $6£1 N 8ETY
81 86TV | g9gd 62EN [ ey | D €4S LETA
024 EETA L6TT $9CH 8TEH T6ET = .. TLY 9gTd
[ ZETQ 96TA €92V I | 16ed O M 121 SETH
ay L9L . 96TH z9zH 06€1 2 o I [ weru |
28 [ ] 6T 1929 azen 635H [e) = £eTY
€L %94 £6Td 092d bTed | gsgu M .nha 891 zeTd
| g9y 8z1a T6TY | 6sTy . ggeH 18D L9H | oterE
I 291 | CTeTy 8sza zeey I e @) 995 0gTd

RLDWIDE

0O
PROTEIN DATA BANK

erpBe

W


https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#residue_plots

1BE3

wwPDB X-ray Structure Validation Summary Report

Page 9

98Ty
SSTY

€9TA

3

L%2h
9%cH

0¥%cH
6ETA
8€TH
LETY

qeTY

TETH
0€TT

LTTH
9geI
el44\
j44a
£ced

ocey
61CA

L1gy
9121

v1ed
E€TCH

T1CA

T6T1

L1E€S
9T€R
ST1€S

€TeN
zred
TIEY
01€S
60€A

90€d

Y0€H
€0€A

00eY
66CA

£8€D
T8EN
18€H

8LE4

9.L€d
SLES

€L€d
TLEA

0LEW

89€X
L9€D
99EV

79ge1
€94
coEN
T9¢eM

LGEA

§8€d
Y3EN

TGeT

1

8YEY
LYEI

6E%T

LEWA

EEPL
CEVH
TE€YD

8T¥H
LTYS

STHY
4470

{448
11474

61%S

*

ST%Y
454

TIoN
135729
0T%A
60%a
80%V
L0%a

SO%A

£0%a

007D

CYTOCHROME BC1 COMPLEX

86EN

S6€d
v6ed
€6€EL
T6ER
16€S

98€Y
G8el
¥8ES

e Molecule 3

19%

49%

29%

Chain C

L9L
99A

1
L

(424

1971
084

8%D

S¥I
]

91

6€1

LET

o 0 ©
2] ™ M
= v A

©
N
©0

©
N
=

+
N
-

22d

0za
611

€11

TTH
011

[
a

I
eN

7eTd
€ETT
CTETA
TETX
0ETH

9TTL

E€TTA

L14%)
0271

8TTI

CTITL

6074

901S

%0TX
E€0TA

101D

+

L6H
961

€60
261
164

681
88S

989
S8N

€8H
[4:27
1529

6L

LLM
9LD
SLK

cLa

1

96TH

€61V
T6TI

06TH

98Td
S8TT

C8TH
1814

8LT4

SLT1

ELIV

.10
0LTA

8974

9919H

%911

T9TA
0971

89TL

€871

1918

0871

LYTL

PIL

TPIH

0714
6ETS

LETD

69T
89CI

99¢d

€92
2921

09z
68Ty
86zd

feletdls
¥92a
€9¢d
(41448

0821

441

TvT1
91
0%TH

LETT
9€TI

¥eTT

8Tca

92TI
STTL

TCTH

612d
81CI
L1TY

STCA
¥12a
€1CS

0TZH
60TL

ceeT
TEEQ

6CEN

LTEY

449}

czed
TTES
0Z€1

L1€4

STEN

TTEN
0T€S
60€L

LOET
90€1
S0€d

8621

9624

7621

2621
T6CA

L8t
98¢l

€8tS
8t
1821
0821

LLTY
9.LTd
S.T1
vLcd
E€LTR

6.LEM
8.LeN
LLET
9.€1

YLEN
€Led
TLEL

0LeD

L9ged
99EN
99€T

T9EI
TOET
09€1
69€4d

CYTOCHROME BC1 COMPLEX

LS€T
9GEA
GGES

€8e1

e Molecule 4

20%

53%

26%

Chain D

0€4

82

E€CH

121
0cs
61S

YTH

TIM
T1d

Ld

va

LTTA

er4 1«

LTTA

€111

80TV

€07V
20Td

L6N

v6d

2¢6d
164
061

88S

984

8d

184

6.3

9.4
QLN
bld

cLa

693
89A

©
©
5]

%91

P61V

8L1L

6971
89TA
L9732

G9TR
voTI
€97d

09TH
681D
8GTI

9GTh

$91d
€974
TSTA
TG8Td
OSTN

8¥Ix
Ly11
9%1D

€911

8€1d

9€TH

CETL
TETT

8214

O

R LDWIDE
PROTEIN DATA BANK

W



1BE3

wwPDB X-ray Structure Validation Summary Report

Page 10

99V 621 S6TA [ ] | g9 €9H
998 K45 $6TI 991 T9H 291
| LTTA | g6TA | 091 [ orea
Z9oH T4 T6TH £93 T 09a
[ ] sz1d 1610 8GA . 69T
. 69 L w11 06Ta . < 18T 85T
| gad €210 n 99k | ueE
L8 ZTTH I . 6SA | ged 93
[ 9ss | 1210 1874 8y HgY N [1oA
9gA 0zTd 9818 - ©
S HGA | 6tIa 98TA . 93a S Jmm - I
N £8N 81Ty . 8IS S 133 9 08d zsd
44 1111 £81d = %91 6V 198
[ | L otth | | £aN 87 081
694 1313 0871 e I
| o8wY 6LIN 991
L&A I I " 1%
[iZa | 9D TITA 8% < 98
oved aA [ ] 9LTY L3I 1 a%s
6£ed oL 6078 SLTd 9%V 7
[ | i $LTD I 9L €74
€8Ty = 01Ty 0¥
| zeTs TLTY €A 6013 . eed
182) 8eT LTI Tha | 80TY 8eT
0€z1 b LEX Z0TL CoLte b wa LOTHM b LEA b
622A cal 9€8 CT07H 697D cal N 0wl 9078 cal 9€N cal 8ed
8zzs = ged 00TH 8978 5| Q | eed 5078 1 ged ] 181
- o, o= == oL 5 o . = L |
M o .64 S9TA M I 20T M ] zex M ey
=it
@) 96T 9TH @) aeq 1074 @) €S @) ©
o 96d | wea 007" 04 =
O 625 w63 I O eey 664 @ @ =~
= o O oam o o © o
0zzk Lzd 121
67CA aa) qzs T6H 69Td aa) 621 963 aa) | 9zd m | 9gh
8121 - TS | o6y 8370 - 823l mmx - 141 -
L12d 684 LT | uen [ veu |
9121 M I 99TA M 9zd 26d M £zh M
| arel | 128 5zo . ted (44t
5121 Q 0za Q [ ] 06 Q I Q o oTed
D e 983l um:_ o 02 681 o 0zd o 0zA
4% e 88s .61
| TTen m I 6% TN m 813 183 m 811 m
01271 28d 8YIV X | 9sa s 184
6021 m . 181 LTI m o% mmm m 9Tk mma m
X H1Y 08a 9%Td . oemL X
o Q 7 |68 129 o 283 o m ¥1I Ly o N [ |
O z1a 8.1 mﬂﬁ O i O * vLd O
202U o o014 I T9TH 018 o Lo Tl .
£0zY 0 6a aLa © 65 L1y b~ 0TA 124 0
C Y se  [wrn © = T R o o
1024 = .. g3 LETD = .. LS [ et | = .. [ 695 = .. 0LV
00ZH m..w [Sa)| umd m..w S 9 $LI m..w (@) L1 893 % - . 69n
6610 193 890
86TH > m EETA > m > m * 994 e m L9H
o618 TETH gb g9 990
961d = -~ zH 89 1e18 = -~ = -~ I %90 = -~ I
s61a ° O st [zsad Woemall  osto ° o ° O eoL ° O

D E

L DWI

O R

erbDeBe

PROTEIN DATA BANK

W

e Molecule 9: CYTOCHROME BC1 COMPLEX



Page 11 wwPDB X-ray Structure Validation Summary Report 1BE3

Chain I: " 9% 23% 10% 58%
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4 Data and refinement statistics (i)

Xtriage (Phenix) and EDS were not executed - this section is therefore incomplete.

Property Value Source
Space group P6522 Depositor
Cell constants 211.20A 211.20A 339.28A .
Depositor
a, b, c,a, B, 90.00° 90.00°  120.00°
Resolution (A) 40.00 - 3.00 Depositor
7 Data completencss 81.7 (40.00-3.00) Depositor
(in resolution range)
Rinerge 0.07 Depositor
Raym (Not available) Depositor
Refinement program REFMAC Depositor
R, Rree 0.260 , 0.320 Depositor
Estimated twinning fraction No twinning to report. Xtriage
Total number of atoms 16222 wwPDB-VP
Average B, all atoms (A2) 29.0 wwPDB-VP
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5 Model quality (i)

5.1 Standard geometry (i)

Bond lengths and bond angles in the following residue types are not validated in this section:
HEM, FES, HEC

The Z score for a bond length (or angle) is the number of standard deviations the observed value
is removed from the expected value. A bond length (or angle) with |Z] > 5 is considered an
outlier worth inspection. RMSZ is the root-mean-square of all Z scores of the bond lengths (or
angles).

. Bond lengths Bond angles
Mol | Chain | p\ (57 #1% >5 | RMSZ #\% >5
1 A 0.62 | 1/3531 (0.0%) | 1.63 | 35/4792 (0.7%)
2 B 0.59 0/3198 152 | 25/4336 (0.6%)
3 C 0.67 | 2/3108 (0.1%) | 1.56 | 34/4252 (0.8%)
1 D 0.55 0/1978 1.41 | 15/2684 (0.6%)
5 D 055 | 1/1553 (0.1%) | 1.47 | 16/2100 (0.8%)
6 F 058 | 1/935 (0.1%) | 1.59 | 12/1253 (1.0%)
7 G 0.56 0/704 154 | 11/951 (1.2%)
8 H 0.51 0/529 114 | 1/708 (0.1%)
9 I 0.64 0/250 148 | 1/335 (0.3%)
10 ] 0.54 0/525 129 | 4/707 (0.6%)
11 K 0.55 0/163 122 | 1/225 (0.4%)
Al | ANl | 0.60 |5/16474 (0.0%) | 1.52 | 155/22343 (0.7%)

Chiral center outliers are detected by calculating the chiral volume of a chiral center and verifying if
the center is modelled as a planar moiety or with the opposite hand.A planarity outlier is detected
by checking planarity of atoms in a peptide group, atoms in a mainchain group or atoms of a
sidechain that are expected to be planar.

Mol | Chain | #Chirality outliers | #Planarity outliers

1 A 0 14
2 B 0 17
3 C 0 8
4 D 0 5
5 E 0 5
6 F 0 5
7 G 0 2
8 H 0 1

All All 0 57

All (5) bond length outliers are listed below:


https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#model_quality
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Mol | Chain | Res | Type | Atoms Z | Observed(A) | Ideal(A)
3 C 344 | GLU | CD-OE1 | 7.85 1.34 1.25
6 F 91 GLU | CD-OE1 | 7.13 1.33 1.25
3 C 261 | PRO N-CD | -6.11 1.39 1.47
1 A 122 | LEU C-0 5.64 1.34 1.23
S E o6 SER C-0O 5.41 1.33 1.23

The worst 5 of 155 bond angle outliers are listed below:

Mol | Chain | Res | Type Atoms Z Observed(°) | Ideal(®)
) D) 15 | ARG | NE-CZ-NH2 | 15.63 128.11 120.30
3 C 177 | ARG | NE-CZ-NH2 | -15.12 112.74 120.30
1 A 235 | ARG | NE-CZ-NH2 | 14.30 127.45 120.30
1 A 235 | ARG | NE-CZ-NH1 | -13.98 113.31 120.30
3 C 80 | ARG | NE-CZ-NH1 | -13.54 113.53 120.30

There are no chirality outliers.

5 of 57 planarity outliers are listed below:

Mol | Chain | Res | Type | Group
1 A 143 | THR | Mainchain
1 A 190 | TYR | Mainchain
1 A 197 | LEU | Mainchain
1 A 210 | ASP | Mainchain
1 A 47 | TYR | Mainchain

5.2 Too-close contacts (i)

In the following table, the Non-H and H(model) columns list the number of non-hydrogen atoms
and hydrogen atoms in the chain respectively. The H(added) column lists the number of hydrogen
atoms added and optimized by MolProbity. The Clashes column lists the number of clashes within
the asymmetric unit, whereas Symm-Clashes lists symmetry related clashes.

Mol | Chain | Non-H | H(model) | H(added) | Clashes | Symm-Clashes
1 A 3458 0 3356 492 0
2 B 3141 0 3123 408 1
3 C 3011 0 3077 382 2
4 D 1919 0 1868 295 0
d B 1519 0 1503 184 2
6 F 916 0 909 83 0
7 G 682 0 679 104 0
8 H 524 0 504 o8 0
9 I 248 0 265 76 0

Continued on next page...
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Mol | Chain | Non-H | H(model) | H(added) | Clashes | Symm-Clashes
10 J 012 0 018 60 0
11 K 159 0 159 23 0
12 C 86 0 60 19 0
13 D 43 0 30 2 0
14 E 4 0 0 1 0
All All 16222 0 16051 1980 3

The all-atom clashscore is defined as the number of clashes found per 1000 atoms (including
hydrogen atoms). The all-atom clashscore for this structure is 61.

The worst 5 of 1980 close contacts within the same asymmetric unit are listed below, sorted by
their clash magnitude.

Interatomic Clash
Atom-1 Atom-2 distance (A) overlap (A)
1:A:158:PHE:CE1 | 1:A:317:THR:HG21 1.71 1.26
1:A:21:ASN:CB 1:A:217:SER:HB2 1.70 1.20
1:A:392:LEU:HA | 1:A:395:TRP:CD1 1.79 1.17
2:B:29:LEU:HD12 | 2:B:33:LEU:HD21 1.19 1.15
1:A:158:PHE:HE1 | 1:A:317:THR:HG21 0.97 1.12

All (3) symmetry-related close contacts are listed below. The label for Atom-2 includes the sym-
metry operator and encoded unit-cell translations to be applied.

Interatomic Clash
Atom-1 Atom-2 distance (A) | overlap (A)
3:C:264:THR:OG1 | 5:E:141:HIS:O[10_665] 1.93 0.27
2:B:169:ARG:NH2 | 2:B:438:GLU:OE2[10_665| 1.99 0.21
3:C:177T:ARG:NH2 | 5:E:62:MET:0[10_665] 2.12 0.08

5.3 Torsion angles (i)
5.3.1 Protein backbone (1)

In the following table, the Percentiles column shows the percent Ramachandran outliers of the
chain as a percentile score with respect to all X-ray entries followed by that with respect to entries
of similar resolution.

The Analysed column shows the number of residues for which the backbone conformation was
analysed, and the total number of residues.
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Mol | Chain Analysed Favoured | Allowed | Outliers | Percentiles
1 A 444/446 (100%) | 359 (81%) | 65 (15%) | 20 (4%)
2 B 417/439 (95%) 360 (86%) | 43 (10%) (3%)
3 C 377/379 (100%) | 300 (80%) | 55 (15%) | 22 (6%)
4 D 239/241 (99%) 188 (79%) | 32 (13%) 9 (8%)
5 E 194/196 (99%) 144 (74%) | 40 (21%) (5%)
6 F 104/110 (94%) 89 (86%) 14 (14%) 1 (1%)
7 G 79/81 (98%) 57 (72%) 18 (23%) 4 (5%)
8 H 62/78 (80%) 46 (74%) 11 (18%) 5 (8%)
9 I 31/78 (40%) 17 (55%) 9 (29%) 5 (16%)
10 J 60/62 (97%) 47 (78%) 13 (22%) 0
11 K 20/56 (36%) 15 (75%) 3 (15%) 2 (10%)
All All 2027/2166 (94%) | 1622 (80%) | 303 (15%) | 102 (5%)

5 of 102 Ramachandran outliers are listed below:

Mol | Chain | Res | Type
1 A 107 PRO
1 A 432 PRO
2 B 183 ILE
3 C 8 HIS
3 C 27 ILE

5.3.2 Protein sidechains (1)

In the following table, the Percentiles column shows the percent sidechain outliers of the chain as a
percentile score with respect to all X-ray entries followed by that with respect to entries of similar
resolution.

The Analysed column shows the number of residues for which the sidechain conformation was
analysed, and the total number of residues.

Mol | Chain Analysed Rotameric | Outliers | Percentiles
1 A 370/370 (100%) | 291 (79%) | 79 (21%) 1115
2 B 328/343 (96%) 265 (81%) | 63 (19%) 1118
3 C 327/327 (100%) | 273 (84%) | 54 (16%) 20011
4 D | 206/206 (100%) | 177 (86%) | 20 (14%) | 3]/ 16] |
5 E 168/168 (100%) | 124 (74%) | 44 (26%) 0ff2

Continued on next page...
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Percentiles

Mol | Chain Analysed Rotameric | Outliers
6 F 96,/98 (98%) 73 (76%) 23 (24%)
7 G 71/71 (100%) 59 (83%) 12 (17%)
8 H 61/74 (82%) 52 (85%) 9 (15%)
9 I 27/60 (45%) 21 (78%) 6 (22%)
10 J 52/52 (100%) 45 (86%) 7 (14%)
11 K 15/46 (33%) 11 (73%) 4 (27%)
All All 1721/1815 (95%) | 1391 (81%) | 330 (19%)

5 of 330 residues with a non-rotameric sidechain are listed below:

Mol | Chain | Res | Type
3 C 47 THR
3 C 299 LEU
8 H 21 ARG
3 C 70 CYS
3 C 138 MET

Some sidechains can be flipped to improve hydrogen bonding and reduce clashes. 5 of 50 such
sidechains are listed below:

Mol | Chain | Res | Type
2 B 329 GLN
3 C 32 ASN
8 H 49 GLN
2 B 343 GLN
3 C 15 ASN

5.3.3 RNA (D

There are no RNA molecules in this entry.

5.4 Non-standard residues in protein, DNA, RNA chains (i)

There are no non-standard protein/DNA /RNA residues in this entry.

5.5 Carbohydrates (i)

There are no carbohydrates in this entry.
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5.6 Ligand geometry (i)

4 ligands are modelled in this entry.

In the following table, the Counts columns list the number of bonds (or angles) for which Mogul
statistics could be retrieved, the number of bonds (or angles) that are observed in the model and
the number of bonds (or angles) that are defined in the Chemical Component Dictionary. The
Link column lists molecule types, if any, to which the group is linked. The Z score for a bond
length (or angle) is the number of standard deviations the observed value is removed from the
expected value. A bond length (or angle) with |Z| > 2 is considered an outlier worth inspection.
RMSZ is the root-mean-square of all Z scores of the bond lengths (or angles).

Mol | Type | Chain | Res | Link Count?onlgl\/llg[zlgtis\ﬂ > 2 CountsBoll%ll(\i/[Sa;gle#zZ] > 2
12 |HEM | C |38 | 3 |27,50,50 | 2.05 | 4 (14%) | 17.82,82 | 242 | 5 (29%)
14 | FES | E [ 197 | 5 044 | 0.00 : -

13 | HEC | D | 242 | 4 |2650,50 | 245 | 5 (19%) | 18,82,82 | 2.44 | 10 (55%)
12 |HEM | C | 381 | 3 |2750,50 | 1.97 | 4 (14%) | 17,82,82 | 2.16 | 6 (35%)

In the following table, the Chirals column lists the number of chiral outliers, the number of chiral
centers analysed, the number of these observed in the model and the number defined in the
Chemical Component Dictionary. Similar counts are reported in the Torsion and Rings columns.
’-> means no outliers of that kind were identified.

Mol | Type | Chain | Res | Link | Chirals | Torsions Rings
12 | HEM C 380 3 - 0/6/54/54 -
14 FES E 197 5 - - 0/1/1/1
13 | HEC D 242 4 - 2/6/54/54 -
12 | HEM C 381 3 - 0/6/54/54 -
The worst 5 of 13 bond length outliers are listed below:
Mol | Chain | Res | Type | Atoms Z | Observed(A) | Ideal(A)
13 D 242 | HEC | C3B-C2B | -7.23 1.33 1.40
13 D 242 | HEC | C3C-C2C | -6.61 1.33 1.40
12 C 381 | HEM | C3B-C2B | -5.77 1.32 1.40
12 C 380 | HEM | C3B-C2B | -5.33 1.33 1.40
12 C 380 | HEM | C3C-C2C | -5.23 1.33 1.40
The worst 5 of 21 bond angle outliers are listed below:
Mol | Chain | Res | Type Atoms Z | Observed(°®) | Ideal(®)
12 C 380 | HEM | CBD-CAD-C3D | 5.99 123.52 112.48
12 C 380 | HEM | CMA-C3A-C4A | -4.97 120.83 128.46

Continued on next page...
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Mol | Chain | Res | Type Atoms Z | Observed(°) | Ideal(®)
12 C 381 | HEM | C4C-C3C-C2C | 4.23 109.85 106.90
12 C 380 | HEM | CMA-C3A-C2A | 4.02 132.53 124.94
13 D 242 | HEC | CAD-CBD-CGD | 3.97 119.34 112.67

There are no chirality outliers.

All (2) torsion outliers are listed below:

Mol | Chain | Res | Type Atoms
13 D 242 | HEC | C1A-C2A-CAA-CBA
13 D 242 | HEC | C3A-C2A-CAA-CBA

There are no ring outliers.

4 monomers are involved in 22 short contacts:

Mol | Chain | Res | Type | Clashes | Symm-Clashes
12 C 380 | HEM 10 0
14 E 197 | FES 1 0
13 D 242 | HEC 2 0
12 C 381 | HEM 9 0

The following is a two-dimensional graphical depiction of Mogul quality analysis of bond lengths,
bond angles, torsion angles, and ring geometry for all instances of the Ligand of Interest. In
addition, ligands with molecular weight > 250 and outliers as shown on the validation Tables will
also be included. For torsion angles, if less then 5% of the Mogul distribution of torsion angles is
within 10 degrees of the torsion angle in question, then that torsion angle is considered an outlier.
Any bond that is central to one or more torsion angles identified as an outlier by Mogul will be
highlighted in the graph. For rings, the root-mean-square deviation (RMSD) between the ring
in question and similar rings identified by Mogul is calculated over all ring torsion angles. If the
average RMSD is greater than 60 degrees and the minimal RMSD between the ring in question and
any Mogul-identified rings is also greater than 60 degrees, then that ring is considered an outlier.
The outliers are highlighted in purple. The color gray indicates Mogul did not find sufficient
equivalents in the CSD to analyse the geometry.
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Ligand HEM C 380
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Ligand HEC D 242
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Ligand HEM C 381
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5.7 Other polymers (i)

There are no such residues in this entry.

5.8 Polymer linkage issues (i)

There are no chain breaks in this entry.
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6 Fit of model and data (i)

6.1 Protein, DNA and RNA chains (i)

EDS was not executed - this section is therefore empty.

6.2 Non-standard residues in protein, DNA, RNA chains (i)

EDS was not executed - this section is therefore empty.

6.3 Carbohydrates (i)

EDS was not executed - this section is therefore empty.

6.4 Ligands (i)

EDS was not executed - this section is therefore empty.

6.5 Other polymers (i)

EDS was not executed - this section is therefore empty.
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