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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 (i) symbol.

The types of validation reports are described at
http:/ /www.wwpdb.org/validation /2017 /FAQs+#types.

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

MolProbity : 4.02b-467

Mogul : 1.8.4, CSD as541be (2020)
Xtriage (Phenix) : 1.13
EDS : 236
Percentile statistics : 20191225.v01 (using entries in the PDB archive December 25th 2019)

Refmac : 5.8.0158
CCP4 : 7.0.044 (Gargrove)

Ideal geometry (proteins) : Engh & Huber (2001)
Ideal geometry (DNA, RNA) : Parkinson et al. (1996)
Validation Pipeline (wwPDB-VP) : 2.36
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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 3.15 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
Rfrec NN
Clashscore NN
Ramachandran outliers
Sidechain outliers
RSRZ outliers I
RNA backbone NN

Worse

Percentile Ranks

I Percentile relative to all X-ray structures

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

Value

. 0229

o

W 3 0%

N 11.1%

W 29
| — .53

Better

Whole archive

Similar resolution

Metric (#Entries) (#Entries, resolution range(A))
R ree 130704 1665 (3.20-3.12)
Clashscore 141614 1804 (3.20-3.12)
Ramachandran outliers 138981 1770 (3.20-3.12)
Sidechain outliers 138945 1769 (3.20-3.12)
RSRZ outliers 127900 1616 (3.20-3.12)
RNA backbone 3102 1073 (3.50-2.82)

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 of 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% The upper red bar (where present) indicates the fraction of residues
that have poor fit to the electron density. The numeric value is given above the bar.

Mol | Chain | Length Quality of chain
1 A 1733 L 16% T 7
3%
2 B 1224 = 69% 19% C%
3 C 318 61% 20% C 16%
4 D 221 61% 18% . 19%
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Continued from previous page...

Mol | Chain | Length Quality of chain
3%
5 E 215 | ™ - o
6 F 155 41% 1% . 44%
%
7 G 171 : 70% 25% -
3%
8 H 146 - 62% 23% 5% . 9%
7%
9 I 122 - 83% 13%
10 J 70 64% 17% 10% = 7%
%
11 K 120 = 72% 22% P
5%
12 L 70 37% 19% 10% 34%
21%
13 N 14 71% 21% “T%
14 P 11 55% 27% Tow 0w
8%
15 T 26 58% 35% B
14%
16 X 146 58% 21% T 7

The following table lists non-polymeric compounds, carbohydrate monomers and non-standard
residues in protein, DNA, RNA chains that are outliers for geometric or electron-density-fit crite-
ria:

Mol | Type | Chain | Res | Chirality | Geometry | Clashes | Electron density
19 | EPE A 2459 - - - X
19 | EPE G 1172 - - - X
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2 Entry composition (i)

There are 19 unique types of molecules in this entry. The entry contains 33261 atoms, of which 34
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 DNA-DIRECTED RNA POLYMERASE II SUBUNIT RPBI.

Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
Total C N O S
1 A 1426 11223 7068 1959 2134 62 0 0 0

e Molecule 2 is a protein called DNA-DIRECTED RNA POLYMERASE II SUBUNIT RPB2.

Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
Total C N @) S
2 B 115 8859 5609 1554 1641 55 0 0 0

e Molecule 3 is a protein called DNA-DIRECTED RNA POLYMERASE II SUBUNIT RPB3.

Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
Total C N O S
3 C 266 2095 1317 348 417 13 0 0 0

e Molecule 4 is a protein called DNA-DIRECTED RNA POLYMERASE II SUBUNIT RPBA4.

Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
Total C N O S
4 D 178 1387 860 246 279 2 0 0 0

e Molecule 5 is a protein called DNA-DIRECTED RNA POLYMERASES I, II, AND III SUB-
UNIT RPABC 1.

Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
Total C N O S
5 B 215 1760 1116 310 322 12 0 0 0

e Molecule 6 is a protein called DNA-DIRECTED RNA POLYMERASES I, I, AND III SUB-
UNIT RPABC 2.
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Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
Total C N O S
0 F 87 705 451 119 132 3 0 0 0

e Molecule 7 is a protein called DNA-DIRECTED RNA POLYMERASE II SUBUNIT RPBT.

Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
Total C N O S
7 G 171 1340 861 222 249 8 0 0 0

e Molecule 8 is a protein called DNA-DIRECTED RNA POLYMERASES I, II, AND III SUB-
UNIT RPABC 3.

Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
Total C N O S
8 H 133 1068 673 180 211 4 0 0 0

e Molecule 9 is a protein called DNA-DIRECTED RNA POLYMERASE II SUBUNIT RPBO.

Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
Total C N O S
) I 119 971 596 179 186 10 0 0 0

e Molecule 10 is a protein called DNA-DIRECTED RNA POLYMERASES I, II, AND III
SUBUNIT RPABC 5.

Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
Total C N O S
10 J 65 532 339 93 94 6 0 0 0

e Molecule 11 is a protein called DNA-DIRECTED RNA POLYMERASE II SUBUNIT RPB11.

Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
Total C N O S
1 K 15 920 590 157 171 2 0 0 1

e Molecule 12 is a protein called DNA-DIRECTED RNA POLYMERASES I, II, AND III
SUBUNIT RPABC 4.

Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
Total C N O S
12 L 46 363 224 T2 63 4 0 0 0

e Molecule 13 is a DNA chain called , 5-D(*DAP*AP*AP*GP*TP*AP*CP*TP*TP*GP*A
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P*GP*CP*DTP)-3".

Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
Total C N O P
13 N 13 269 128 52 76 13 0 0

e Molecule 14 is a RNA chain called 5-R(*UP*UP*CP*GP*AP*CP*CP*AP*GP*GP*AP)-3

Y

Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
Total C N O P
141 P 10 215 96 41 68 10 0 0 0

e Molecule 15 is a DNA chain called 5-D(*DAP*GP*CP*TP*CP*AP*AP*GP*TP*AP*CP*
TP*TP*DAP *TP*TP*CP*CP*BP*GP*GP*TP*CP*AP*TP*T)-3".

Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
Total Br C N O P
15 T 25 504 1 240 83 155 25 0 0 0
e Molecule 16 is a protein called TRANSCRIPTION FACTOR BYEL.
Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
Total C N O S
16 X 119 977 628 162 184 3 0 0

e Molecule 17 is ZINC ION (three-letter code: ZN) (formula: Zn).

Mol | Chain | Residues Atoms ZeroOcc | AltConf
Total Zn
17 A 2 5 9 0 0
17 B 1 Total Zn 0 0
1 1
17 C 1 Total Zn 0 0
1 1
Total Zn
17 I 2 5 9 0 0
17 ] 1 Total Zn 0 0
1 1
17 L 1 Toltal Zln 0 0

e Molecule 18 is MAGNESIUM ION (three-letter code: MG) (formula: Mg).
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Mol | Chain | Residues Atoms ZeroOcc | AltConf
18 A 1 Tolta“l l\gg 0 0

e Molecule 19 is 4-(2-HYDROXYETHYL)-1-PIPERAZINE ETHANESULFONIC ACID

(three-letter code: EPE) (formula: CgH1sN2O4S).

EPE
L(E‘)SH
0150 Qo=
V|,-'
UNT
c3 -\__\__N_r_\:./ c5
l
A
OH
Mol | Chain | Residues Atoms ZeroOcc | AltConf
Total C H N O S
19 A 1 32 8 17 2 4 1 0 0
Total C H N O S
19 G 1 32 8 17 2 4 1 0 0
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3 Residue-property plots (i)

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

first graphic for 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 and

electron density. Residues are color-coded according to the number of geometric quality criteria

for which they contain at least one outlier: green = 0, yellow = 1, orange = 2 and red = 3 or more.

A red dot above a residue indicates a poor fit to the electron density (RSRZ > 2). Stretches of 2
or more consecutive residues without any outlier are shown as a green connector. Residues present

in the sample, but not in the model, are shown in grey.

e Molecule 1: DNA-DIRECTED RNA POLYMERASE II SUBUNIT RPB1

%

Chain A: .

18%

16%

[
® 0
re) ©
=] ]

62%

€91
{45

6%

oL
SHd

L4

T

1€s

oo«

N~ bl -

n  eE>
il

®
©

L
L

ece1
11443

6124

€TCH

80271

Ll

T0ZA

6611

9673

bassarcnal
L

L}

S8TM

T8TA

TL1d

+

7914

6714

9V
SYIN

veETH

€TTT

Lved

vved

6EEN

9€ET

YEED

ceen
T€ED
0€eN

1

vees
€TeN

Tced
0zed

8T€S
LIEN

T1€d

€0€X

T0EV

8624

L8CTH

-

€82H

6974
89%d

1974

6S7Y

9G¥

TSYH

Yvvd

evP1
14747\

3

SEVH
veEVY

TEVH

8CVA

(45748

80%a
L0%Y4
90¥I

LBEN

i
Ll

08EA

8.Led

89¢e)
29ed
LSed
9GeQ

€653

1654
0654

3

9,50

TLST

699)
899d

G9SI

£€99d
67SH
8€SQ
2ESY
1251

92sa
STSh

€281

TCSW

619d
TISA
80Sd
€050

0053

76¥S

26%d
T67A

68%1
987

28vd
18%a

8LVX

Y.L

69.LS

¥9.0

TOLW

LSLN

¥9LS
€9.D

Yy

TYLN

6TLY
8T.LY

0z.Ly

TT.4

+
3

60LL

101D
90LH

1691

2891

691

Ll

€590

S¥9T

0790

SE9Y

Ll

9TON

8194

Y194

2191

SO9N

6698
86571

Ll

926D
G261

0261

+

G168

2161

2061
T06T

9684

7684

G.8Y

[4325 4

660Td
860TA

760TA

18071
080T.L

LLOTL
€90TI
29013
850TA
97011
SE0TA
veotd
€€0TD
0€0TY
L1071
000TT

€661

§86Q

€861

1

€L61

896A

9561
§56d
vsem
LEBA

€E6X

[4%447N

(074 %)
6€CTYd
8€TTI
LETTI
Tecta
LeTTI
¥Ter1
114958
LBTTT

€6TT1

S8TTd
¥811S
® €8TTd

@ 1817V

6L173d

@ 9.1T1
SL1TS

CLITT
|

69TTI

L9114
9911a

€ETTT
8ZTTh

8TTTA

T6ETH

98€TYH

+

CTLETA

TOETN

CSETA

6YETA
8YETT

SYETH

TveTI

LEETA

EEETI

RLDWIDE

TEETS

CIEIN

90€T1

L6274

S6CTL
78CTTI

Z8TTA

6LCTI

TL2TI
0LZIN

99CTL

v9¢Td

29TTH

09211
6SCTIH
8SCTH
@ /LsTid

0O
PROTEIN DATA BANK

W

erpBe


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

wwPDB X-ray Structure Validation Summary Report 4BY7

Page 9

YSYIN

08711

SYYII
YYYIN

6EVTD

LEVID
9EVTI
SEVTd

EEVTIN
TEVTD

El44%

0zy1a

Viviv

SOVTL

€0¥13a

00%T0

E6ETN

DNA-DIRECTED RNA POLYMERASE IT SUBUNIT RPB2

e Molecule 2

2%

9%

19%

69%

Chain B

20TA
TOTW
00Td

764

0LI
198

4]
7S

1528
6cda

Sl

T12A
¥ocI
€614
8LIN
CTLII

® L9711

YETN

8CT1

9TIS

{49 %]

8114
LITV

6071
80TA

TveT

LEEYH
9EEY

€EE

€TEA

3

cred

9624

v62a

1621

28¢C1

0821

8.2h

9,21

LTl

6921

® <29cd
1924

sseh

3

® 0824

LETA

vecr
geed

zeeI

81CS
L12d

steh

0L¥X
® 6970

® L9%D
99%M

v9¥D

T9%1
09%V

LSYT

[4:A%

677N

€Tvi

9T¥1

8684

1821
98€'1

v8ed

0Led

S9€L

€9€H

09€4d

99€T

¥5ea

67€1

LYeX

6€91

LEIT

SE9Y

6290

L7949
9191

€091

C6SN

€8SN

0LSA

€9SN

6751

LYSA

€¥38s
(472008

6TSM
8TSH

9TSN
STSH

667N

687S

9874

28%A

08¥%S

LLVY
9.L%d

4%

20Ld

SOLKW

9693

€691

1691
069A
6891
889D

LS9H

7594

259

S%9s
i

0881

8280
1.8d

G.84

9884

TY8I
0¥%8I

7e8N
€E8K
cE8D
S18Y
S08L
208d

£6.LY

06.a

9664

€661

0661

9860

0L6L

1961

LS6N

€561

7vel
€¥6S

SE6Y
vE6N

T16I

106D

SP11S
6ETTI
SETTY
CceTTA
62114
8TTTd
i222%!
80TTYd
LOTTY
90T T4
€07TI
0071a
96074
T60TA
19074
990TS
S90TD
090714
95018

6701

9%01d

€%07Q

0€0TT

F

TCOTW
0zoTyd

STOTH

E€T0TN

0T0TT

LOOTA

000Td
666

1663

R LDWIDE

O

PROTEIN DATA BANK

W



4BY7

wwPDB X-ray Structure Validation Summary Report

Page 10

€eera
(4444

0zeTd

8T1CTL

91C1T1

OTCTW

902Ta
S0ZTH

e Molecule 3: DNA-DIRECTED RNA POLYMERASE II SUBUNIT RPB3

€0CT1

|

€6TTH

68TTI

L

S8T1D
¥811D
€8TTH

18114

6LTTD

ELTTY

L9719

TOTTH

6STTYH
8GTTd

95T1d

L

TSTT1

6%11d

LYTIT1

16%

.

20%

61%

Chain C:

B6TTA

9T
ST1S

90T

20Th

$92b

EVTA

0%CA

8€CI

TETN

praan
9gea

114aS

TCTA
0ZTI

S9CH

e Molecule 4: DNA-DIRECTED RNA POLYMERASE II SUBUNIT RPB4

. 19%

18%

61%

Chain D:

€LS

T

80cd

T0ZY

66TN

¥6T1

06T

88TV

SLT4

6918

6STL

2S1s

YPIL

LETN
9ETD

YETL

0€TT

1295

0ztd

8TTL

81cd

(455}

e Molecule 5: DNA-DIRECTED RNA POLYMERASES I, II, AND III SUBUNIT RPABC 1

17%

81%

LYTH

TVIA

8ETV

® CETI

iZ47%

L

au

i

88A

98d

08A

691

194

0SKW

t

STCW

[q54°¢

Ll

66TI

L6TH
96TA
S6TA

9811

18TV

L9149

9511

YSTI

e Molecule 6: DNA-DIRECTED RNA POLYMERASES I, II, AND III SUBUNIT RPABC 2

[4s)5 4

6%1T

44%

11%

41%

Chain F:

661

o |
8™ !
2] 3 =

©
~
£

N
~
Ixr

o o
© S
=

R LDWIDE
PROTEIN DATA BANK

w_ 0



Page 11 wwPDB X-ray Structure Validation Summary Report 4BY7

e Molecule 7: DNA-DIRECTED RNA POLYMERASE II SUBUNIT RPB7
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e Molecule 8: DNA-DIRECTED RNA POLYMERASES I, I, AND III SUBUNIT RPABC 3
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e Molecule 13: | 5-D(*DAP*AP*AP*GP*TP*AP*CP*TP*TP*GP*AP*GP*CP*DTP)-3’
21%
Chain N: 71% 21% T

o _oe
0 O~
IIII< ° F“‘IIIIIIIII

e Molecule 14: 5-R(*UP*UP*CP*GP*AP*CP*CP*AP*GP*GP*AP)-3’

. I
Chain P: 55% 27% 9% 9%

In(O-Ol
<< O o

e Molecule 15: 5-D(*DAP*GP*CP*TP*CP*AP*AP*GP*TP*AP*CP*TP*TP*DAP *TP*TP*
CP*CP*BP*GP*GP*TP*CP*AP*TP*T)-3’

8%
Chain T: o 58% 35% B

PR = &
8§32 B¥38 B B &

e Molecule 16: TRANSCRIPTION FACTOR BYE1

14%
. I
Chain X: 58% 21% . 18%

PR+ e oo

Cc23

F245 @
F278 @

K233

L237

N240
K243
F249
K251
E285
L286
N292

[ ] e o o o000 [ ] ° X ]
w10 © oo ~ o ® __© o amsw 0o __®eo B
Ol — —- QA I M 0@ oo IS S FENY Y O © ©
M om0 Mmoo ] M om|on o M@omnom 0 000 I}
X AX | S| Hada=E = <@Ed<=Z A HHJ H



Page 13 wwPDB X-ray Structure Validation Summary Report 4BY7
4 Data and refinement statistics (i)
Property Value Source
Space group Cc2221 Depositor
Cell constants 222.50A  390.68A 281.97A .
Depositor
a, b, c, a, B, 90.00° 90.00° 90.00°
. 48.84 — 3.15 Depositor
Resolution (A) 48.84 — 3.15 EDS
% Data completeness 100.0 (48.84-3.15) Depositor
(in resolution range) 100.0 (48.84-3.15) EDS
Rinerge 0.12 Depositor
Reym (Not available) Depositor
<I/o(I)>" 1.60 (at 3.12A) Xtriage
Refinement program BUSTER 2.11.5 Depositor
R R 0.189 , 0.212 Depositor
7 Phfree 0.206 , 0.229 DCC
Rree test set 4003 reflections (1.90%) wwPDB-VP
Wilson B-factor (A?) 99.4 Xtriage
Anisotropy 0.406 Xtriage
Bulk solvent kg (e/A®), By, (A?) 0.31, 83.8 EDS
L-test for twinning? <|L| > =049, < L?> =10.32 Xtriage
* * * *
Estimated twinning fraction 8888 E())IIT i ?S*Ejl//éfﬁ,?’)éé*i—%é*il—i Xtriage
F,,F. correlation 0.94 EDS
Total number of atoms 33261 wwPDB-VP
Average B, all atoms (A?) 115.0 wwPDB-VP

Xtriage’s analysis on translational NCS is as follows: The largest off-origin peak in the Patterson
function is 1.83% of the height of the origin peak. No significant pseudotranslation is detected.

Intensities estimated from amplitudes.

2Theoretical values of < |L| >, < L? > for acentric reflections are 0.5, 0.333 respectively for untwinned datasets,

and 0.375, 0.2 for perfectly twinned datasets.
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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: BRU,
MG, EPE, ZN

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 | prigy7 1 47155 | RMSZ #4|Z| >5
1 A 0.51 | 1/11424 (0.0%) | 0.78 | 5/15452 (0.0%)
2 B 0.48 0/9030 0.74 | 4/12174 (0.0%)
3 C 0.46 0/2133 0.74 0/2891
4 D 0.48 0/1397 0.75 0/1878
5 E 0.43 0/1796 0.63 0/2416
6 F 0.55 0/717 0.78 1/967 (0.1%)
7 G 0.47 0/1368 0.78 2/1844 (0.1%)
8 H 0.46 0/1085 0.72 0/1467
9 I 0.45 0/989 0.70 0/1331
10 J 0.49 0/541 0.82 0/727
11 K 0.42 0/938 0.64 0/1267
12 L 0.53 0/364 0.85 0/482
13 N 1.05 0/302 1.03 0/464
14 P 1.10 1/240 (0.4%) 0.94 0/372
15 T 122 | 1/539 (02%) | 1.11 | 2/825 (0.2%)
16 X 0.47 0/990 0.70 0/1325
All All 0.52 | 3/33853 (0.0%) | 0.76 | 14/45882 (0.0%)

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
15 T 0 2

All (3) bond length outliers are listed below:

Mol | Chain | Res | Type | Atoms | Z | Observed(A) | Ideal(A)
15 T 24 DA | C3-03’ | 6.30 1.52 1.44
1 A 56 | PRO C-N 5.01 1.46 1.34
Continued on next page...
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Mol

Chain

Res

Type

Atoms

Z | Observed(A)

Ideal(A)

14

P

3

C

CI-N1 | 5

49

1.56

1.48

The worst 5 of 14 bond angle outliers are listed below:

Mol | Chain | Res | Type | Atoms Z | Observed(°) | Ideal(®)
1 A 1177 | LEU C-N-CA | 6.51 137.99 121.70
15 T 24 DA | O4-C1-N9 | 6.48 112.53 108.00
7 G 1 MET C-N-CA 6.24 137.31 121.70
1 A 399 HIS N-CA-CB | 6.17 121.72 110.60
1 A o6 PRO C-N-CA | 6.05 136.83 121.70

There are no chirality outliers.

All (2) planarity outliers are listed below:

Mol | Chain | Res | Type | Group
15 T 15 DT | Sidechain
15 T 25 DT | Sidechain

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 11223 0 11273 187 0
2 B 8859 0 8902 118 0
3 C 2095 0 2051 36 0
4 D 1387 0 1366 20 0
) E 1760 0 1788 22 0
6 F 705 0 731 14 0
7 G 1340 0 1357 33 0
8 H 1068 0 1039 30 0
9 I 971 0 927 6 0

10 J 532 0 042 11 0
11 K 920 0 929 15 0
12 L 363 0 385 7 0
13 N 269 0 147 3 0
14 P 215 0 109 1 0
15 T 504 0 274 4 0
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Mol | Chain | Non-H | H(model) | H(added) | Clashes | Symm-Clashes
16 X 977 0 996 13 0
17 A 2 0 0 0 0
17 B 1 0 0 0 0
17 C 1 0 0 0 0
17 I 2 0 0 0 0
17 J 1 0 0 0 0
17 L 1 0 0 0 0
18 A 1 0 0 0 0
19 A 15 17 17 1 0
19 G 15 17 17 0 0
All All 33227 34 32850 458 0

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 7.

The worst 5 of 458 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:53:LEU:HD23 1:A:54:ASN:H 1.23 1.02
1:A:567:LYS:HB2 1:A:568:PRO:HD3 1.45 0.94
1:A:567:LYS:HD?2 1:A:568:PRO:HD3 1.49 0.94
1:A:1364:ASN:ND2 | 1:A:1366:ARG:HD2 1.83 0.93
4:D:40:HIS:HB3 7:G:73:LYS:HE3 1.52 0.92

There are no symmetry-related clashes.

5.3 Torsion angles (i)

5.3.1 Protein backbone (3)

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.

Mol | Chain Analysed Favoured | Allowed | Outliers | Percentiles
1 A 1418/1733 (82%) | 1274 (90%) | 96 (7%) | 48 (3%) 21
2 B 1097/1224 (90%) | 981 (89%) | 84 (8%) | 32 (3%) 25

Continued on next page...
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Mol | Chain Analysed Favoured | Allowed | Outliers | Percentiles
3 C 264/318 (83%) 246 (93%) | 14 (5%) 4 (2%)
4 D 174/221 (79%) 156 (90%) | 11 (6%) 7 (4%)
5 E 213/215 (99%) 209 (98%) 4 (2%) 0
6 F 85/155 (55%) 79 (93%) 4 (5%) 2 (2%)
7 G 169/171 (99%) 153 (90%) | 12 ("%) 4 (2%)
8 H 128/146 (88%) 103 (80%) | 15 (12%) | 10 (8%)
9 I 117/122 (96%) 102 (87%) | 13 (11%) | 2 (2%)
10 J 63/70 (90%) 55 (87%) 5 (8%) 3 (5%)
11 K 113/120 (94%) 112 (99%) 1 (1%) 0
12 L 42/70 (60%) 32 (76%) 5 (12%) | 5 (12%)
16 X 113/146 (77%) 101 (89%) 8 (7%) 4 (4%)

All All 3996/4711 (85%) | 3603 (90%) | 272 (7%) | 121 (3%)

5 of 121 Ramachandran outliers are listed below:

Mol | Chain | Res | Type
1 A 54 ASN
1 A 57 ARG
1 A 76 GLU
1 A 253 ASN
1 A 257 ARG

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 1248/1520 (82%) | 1115 (89%) | 133 (11%) 6] 25
2 B 966/1061 (91%) | 860 (89%) | 106 (11%) 6 24
3 C 234/274 (85%) | 212 (91%) | 22 (9%) 8] 30
4 D 147/200 (74%) 132 (90%) | 15 (10%) 27
5 E 197/197 (100%) | 186 (94%) 11 (6%) 21 53

Continued on next page...
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Mol | Chain Analysed Rotameric | Outliers | Percentiles
6 F 77/137 (56%) 66 (86%) 11 (14%)
7 G 152/152 (100%) | 133 (88%) | 19 (12%)
8 H 117/128 (91%) 100 (86%) | 17 (14%)
9 I 113/116 (97%) 103 (91%) 10 (9%)
10 J 60/65 (92%) 48 (80%) 12 (20%)
11 K 99/102 (97%) 89 (90%) 10 (10%)
12 L 40/57 (70%) 28 (70%) 12 (30%)
16 X 109/136 (80%) 93 (85%) 16 (15%)
All All 3559/4145 (86%) | 3165 (89%) | 394 (11%)

5 of 394 residues with a non-rotameric sidechain are listed below:

Mol | Chain | Res | Type
2 B 1175 LEU
5 E 215 MET
2 B 1223 ASP
3 C 265 MET
7 G 13 LEU

Sometimes sidechains can be flipped to improve hydrogen bonding and reduce clashes. 5 of 80
such sidechains are listed below:

Mol | Chain | Res | Type
3 C 7 GLN
8 H 133 ASN
3 C 102 GLN
5 E 147 HIS
9 I 114 GLN

5.3.3 RNA (D

Mol | Chain | Analysed | Backbone Outliers

Pucker Outliers

14 P

9/11 (81%)

3 (33%)

0

All (3) RNA backbone outliers are listed below:

Mol | Chain | Res | Type

14 P 3

C

Continued on next page...
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Mol | Chain | Res | Type
14 P 5 A
14 P 9 G

There are no RNA pucker outliers to report.

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

1 non-standard protein/DNA /RNA residue is 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).

. . Bond lengths Bond angles
Mol | Type | Chain | Res | Link | "' RMS7 | 42 > 2| Counts | RMSZ | #]2] > 2
15 | BRU T 19 | 14,15 | 18,21,22 | 1.34 | 3 (16%) | 26,30,33 | 1.96 7 (26%)

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

15 | BRU T 19 | 14,15 - 0/7/21/22 | 0/2/2/2
All (3) bond length outliers are listed below:

Mol | Chain | Res | Type | Atoms | Z | Observed(A) | Ideal(A)
15 T 19 | BRU | C2-N1 | 2.66 1.42 1.38
15 T 19 | BRU | C6-C5 | 2.63 1.39 1.34
15 T 19 | BRU | C4-N3 | -2.14 1.34 1.38

The worst 5 of 7 bond angle outliers are listed below:

Mol | Chain | Res | Type | Atoms Z | Observed(°) | Ideal(°)
15 T 19 | BRU | C5-C4-N3 | 4.38 118.38 113.34
15 T 19 | BRU | 04-C4-C5 | -4.19 120.59 125.84

Continued on next page...
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Mol | Chain | Res | Type | Atoms Z | Observed(°) | Ideal(?)
15 T 19 | BRU | N3-C2-N1 | 3.79 119.92 114.89
15 T 19 | BRU | C4-N3-C2 | -3.58 122.72 127.35
15 T 19 | BRU | BR-C5-C4 | 3.19 121.74 118.03

There are no chirality outliers.

There are no torsion outliers.

There are no ring outliers.

No monomer is involved in short contacts.

5.5 Carbohydrates (i)

There are no monosaccharides in this entry.

5.6 Ligand geometry (i)

Of 11 ligands modelled in this entry, 9 are monoatomic - leaving 2 for Mogul analysis.

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).

. . Bond lengths Bond angles
Mol | Type | Chain | Res | Link Counts | RMSZ | #|Z| > 2 | Counts | RMSZ | #|Z| > 2
19 | EPE G 1172 - 15,15,15 | 1.21 1(6%) | 18,20,20 | 0.46 0
19 | EPE A 2459 - 15,15,15 | 1.00 1 (6%) | 18,20,20 | 0.64 0

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
19 EPE G 1172 - - 3/9/19/19 | 0/1/1/1
19 EPE A 2459 - - 6/9/19/19 | 0/1/1/1
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All (2) bond length outliers are listed below:

Mol | Chain | Res | Type | Atoms | Z | Observed(A) | Ideal(A)
19 G 1172 | EPE | C10-S | -4.61 1.71 1.77
19 A 2459 | EPE | C10-S | -3.75 1.72 1.77

There are no bond angle outliers.
There are no chirality outliers.

5 of 9 torsion outliers are listed below:

Mol | Chain | Res | Type Atoms
19 A 2459 | EPE | C8-C7-N4-C3
19 A 2459 | EPE | C9-C10-S-0O18S
19 A 2459 | EPE | C9-C10-S-02S
19 G 1172 | EPE | N4-C7-C8-08
19 A 2459 | EPE | C9-C10-S-0O3S

There are no ring outliers.

1 monomer is involved in 1 short contact:

Mol | Chain | Res | Type | Clashes | Symm-Clashes
19 A 2459 | EPE 1 0

5.7 Other polymers (i)

There are no such residues in this entry.

5.8 Polymer linkage issues (i)

The following chains have linkage breaks:

Mol | Chain | Number of breaks
2 B 1
8 H 1
12 L 1

All chain breaks are listed below:

Model | Chain | Residue-1 | Atom-1 | Residue-2 | Atom-2 | Distance (A)
1 B 934:LYS C 935:ARG N 4.90
1 H 62:SER C 63:LEU N 3.28
1 L 59:ALA C 60:ARG N 2.90
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6 Fit of model and data (i)

6.1 Protein, DNA and RNA chains (i)

In the following table, the column labelled ‘#RSRZ> 2’ contains the number (and percentage)
of RSRZ outliers, followed by percent RSRZ outliers for the chain as percentile scores relative to
all X-ray entries and entries of similar resolution. The OWAB column contains the minimum,
median, 95" percentile and maximum values of the occupancy-weighted average B-factor per
residue. The column labelled ‘Q< 0.9” lists the number of (and percentage) of residues with an
average occupancy less than 0.9.

Mol | Chain | Analysed | <RSRZ> #RSRZ>2 OWAB(A?) | Q<0.9
1 A | 1426/1733 (82%) |  -0.08 |21 (1%) 73 61 | 60,98, 157, 213 0
2 B | 1115/1224 (91%) | 003 |19 (1%) 70 57 | 61, 107, 165, 198 0
3 C 266,318 (83%) -0.17 0 froo)f100 74, 96, 135, 164 0
4 D 178,221 (80%) -0.16 1 (olgr!a'sla'lﬂfl 79, 111, 156, 183 0
5 E | 215/215 (100%) 0.05 7(3%) 46 29 | 80, 134, 176, 192 0
6 F 87/155 (56%) -0.25 0 f1oo)f100 67, 81, 116, 141 0
7 G | 171/171 (100%) -0.08 1 (ol(gr!;'s!'lﬂfl 77,99, 135, 155 0
8 H 133,146 (91%) 0.30 5(3%) 40 25 | 103,140, 180,198 | 0
9 I 119,122 (97%) 0.11 5 ( 108, 139, 175,194 | 0
10 J 65,70 (92%) -0.20 0 82, 96, 138, 151 0
11 K 115,120 (95%) -0.05 ( 68, 98, 135, 156 0
12 L 46/70 (65%) 1.07 77,172, 184, 191 0
13 N 13/14 (92%) 0.80 150, 182, 258,261 | 0
14 P 10/11 (90%) -0.35 85, 108, 157, 162 0
15 T 24/26 (92%) 0.15 98, 147, 265, 267 0
16 X 119,146 (81%) 0.81 160, 190, 211,222 | 0
All | Al | 4102/4762 (86%) | 0.00 |91 (2%) 62 47 | 60, 106, 177, 267 0

The worst 5 of 91 RSRZ outliers are listed below:

Mol | Chain | Res | Type | RSRZ
12 L 25 | ALA 8.9
11 K 115 | ALA 8.5
12 L 26 | THR 8.0
2 B 250 | PHE 6.1
1 A 69 | THR 5.7
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6.2 Non-standard residues in protein, DNA, RNA chains (i)

In the following table, the Atoms column lists the number of modelled atoms in the group and the
number defined in the chemical component dictionary. The B-factors column lists the minimum,
median, 95" percentile and maximum values of B factors of atoms in the group. The column
labelled ‘Q< 0.9’ lists the number of atoms with occupancy less than 0.9.

Mol | Type | Chain | Res
15 | BRU T 19

RSCC
0.96

RSR
0.13

Atoms
20/21

B-factors(A?) | Q<0.9
91,98,105,114 0

6.3 Carbohydrates (i)

There are no monosaccharides in this entry.

6.4 Ligands (i)

In the following table, the Atoms column lists the number of modelled atoms in the group and the
number defined in the chemical component dictionary. The B-factors column lists the minimum,
median, 95" percentile and maximum values of B factors of atoms in the group. The column

labelled ‘Q< 0.9 lists the number of atoms with occupancy less than 0.9.

Mol | Type | Chain | Res | Atoms | RSCC | RSR | B-factors(A?) | Q<0.9
19 | EPE A 2459 | 15/15 0.24 1.15 | 249,261,272,273 0
19 | EPE G 1172 | 15/15 0.37 0.84 | 217,230,230,231 0
18 MG A 2458 1/1 0.92 0.12 | 275,275,275,275 0
17 ZN I 1122 1/1 0.95 0.04 | 191,191,191,191 0
17 ZN L 1071 1/1 0.97 0.04 | 193,193,193,193 0
17 ZN I 1121 1/1 0.99 0.15 | 117,117,117,117 0
17 ZN A 2456 1/1 0.99 0.08 | 124,124,124,124 0
17 ZN A 2457 1/1 0.99 0.19 80,80,80,80 0
17 ZN C 1269 1/1 1.00 0.11 88,88,88,88 0
17 | ZN T [1066| 1/1 1.00 | 022 | 84848484 0
17 ZN B 2225 1/1 1.00 0.22 87,87,87,87 0

6.5 Other polymers (i)
There are no such residues in this entry.
$roe
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