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Percentile statistics : 20191225.v01 (using entries in the PDB archive December 25th 2019)
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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 3.20 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

Rfree

Clashscore
Ramachandran outliers
Sidechain outliers
RSRZ outliers

RNA backbone

[
-

Worse

Percentile Ranks

[

I Percentile relative to all X-ray structures

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

Value
(— 251
| -
M 3.9%
W 13.9%
I 4. 1%
I (.47

Better

Whole archive

Similar resolution

Metric (#Entries) (#Entries, resolution range(A))
Rfree 130704 1133 (3.20-3.20)
Clashscore 141614 1253 (3.20-3.20)
Ramachandran outliers 138981 1234 (3.20-3.20)
Sidechain outliers 138945 1233 (3.20-3.20)
RSRZ outliers 127900 1095 (3.20-3.20)
RNA backbone 3102 1010 (3.50-2.90)

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 = 56% 21% 19%
2 B 1224 = 62% 25% To%
3 C 318 56% 24% 16%
2%
4 E 215 = 70% 26%

Continued on next page...
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Continued from previous page...

Mol | Chain | Length Quality of chain
5 F 155 42% 12% - 45%
7%
58% 29% . 9%
6 H 146 BT
7 I 122 75% 17% 5% .
I
61% 23% 9% 1%
8 J 70
iA;
9 K 120 67% 24% . 5%
3%
[
10 L 70 34% 17% 0% - 34%
50%
T —
80% 20%
11 R 5]
7%
12 T 29 10% 10% 7% 72%

3S1R
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2 Entry composition (i)

There are 15 unique types of molecules in this entry. The entry contains 28601 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 DNA-directed RNA polymerase 1T subunit RPB1.

Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
Total C N O S
1 A 1405 11043 6965 1936 2081 61 0 0 0

e Molecule 2 is a protein called DNA-directed RNA polymerase 11 subunit RPB2.

Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
Total C N @) S
2 B 114 8861 5610 1549 1647 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 polymerases I, II, and III subunit RPABCI.

Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
Total C N O S
4 2 214 1752 1111 309 321 11 0 0 0

e Molecule 5 is a protein called DNA-directed RNA polymerases I, I1, and III subunit RPABC2.

Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
Total C N O S
g F 8 688 439 116 130 3 0 0 0

e Molecule 6 is a protein called DNA-directed RNA polymerases I, I1, and III subunit RPABC3.

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

WO RLDWIDE

PROTEIN DATA BANK


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

Page 5

wwPDB X-ray Structure Validation Summary Report

3S1R

e Molecule 7 is a protein called DNA-directed RNA polymerase II subunit RPB9.

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

e Molecule 8 is a protein called DNA-directed RNA polymerases I, II, and III subunit RPABC5.

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

e Molecule 9 is a protein called DNA-directed RNA polymerase II subunit RPB11.

Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
Total C N O S
) K 114 919 590 156 171 2 0 0 0

e Molecule 10 is a protein called DNA-directed RNA polymerases I, I1, and III subunit RPABC4.

Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
Total C N O S
10 L 46 363 224 72 63 4 0 0 0
e Molecule 11 is a RNA chain called RNA (5-R(*AP*GP*AP*GP*G*)-3").
Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
Total C N O P
1 R g 109 50 25 30 4 0 0 0

e Molecule 12 is a DNA chain called DNA (5-D(*CP*TP*AP*CP*CP*GP*AP*TP*AP*AP
*GP*CP*AP*GP*AP*CP*GP*AP*TP*CP*CP*TP*CP*TP*CP*GP*AP*TP*G)-3’).

Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
Total C N O P
12 T 8 159 76 26 49 8 0 0 0

e Molecule 13 is ZINC ION (three-letter code: ZN) (formula: Zn).

Mol | Chain | Residues Atoms ZeroOcc | AltConf
Total Zn
13 A 2 9 9 0 0

Continued on next page...
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Continued from previous page...

Mol | Chain | Residues Atoms ZeroOcc | AltConf

13 B 1 Total Zn 0 0

1 1
13 C 1 Total Zn 0 0

1 1

Total Zn

13 I 2 9 9 0 0
13 ] 1 Total Zn 0 0

1 1
13 L 1 Toltal Zln 0 0

e Molecule 14 is MAGNESIUM ION (three-letter code: MG) (formula: Mg).

Mol | Chain | Residues Atoms ZeroQOcc | AltConf
4 | A | Toltal l\gg 0 0

e Molecule 15 is GUANOSINE-5-TRIPHOSPHATE (three-letter code: GTP) (formula:

CioH16N5014P3).
GTP
"
HN - ) OH
ke
OH
Ocu
o
B
. o -
Ho ) o
o
Mol | Chain | Residues Atoms ZeroOcc | AltConf
Total C N O P
15 R 1 32 10 5 14 3 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

19%

21%

~ I

56%

5%

Chain A: .

o o D
N~ e} g
A o A

€19

t

0L71

® <ISTA
e 1S1d

6714

LYTA

SYIA
YPIL
[5749)

e 1711

9211

i741]

1211

6TTN

® <2scd

® 0SZI

PAZA:S
9%CA

¥¥ed

-

[4xack

8¢cd

:
13

9Ced

ees
€TEN

0zed

©
—
™
=4

cred
e TIgEd

TOEV

66CH

S621

b

Tecd
0623

882V

98¢d

6,21

S.2s
j2xan

0421
6921

S92y

€9¢L

jastacs

3

90%1

40729

107D
00%d

86€d

€684
C6EN

08EA
6LEA
8.ed
cLER
89¢e%
S9€D

T9€T

6G€ET
85EN

vses

TGEL

SveA
vhed

0%eT

Ll

ceEN

6C€T

TCSH
0Zsd
615d
8154

3
Ll

CISA

908V

0059

8674
L6TL
9674

76%S

26¥%d
T67A

6871

L8V

€870
28%4d

8LYA

9.%S

YLYA

TLYN

69%4
89¥%4

S9%A

09%A

LGPV

SS¥H

TSVH

STPN
Yyvd

1

[0)7474¢S

LEVH

SEVH

Ll

8194

L091

%099

T09x%
009d

8691

769D

6850
8851

28SI
6.SS

9,50

.90

TLST

895d

99ST
S9SI

3

6GSA

€791

THSI

6EGL

€91
£e9N

T€SI

8¢ST

L

€2¢SI

Vv
€V.LA

TVLN

8ELY
LELT
9ELN

6CLY
8C.LY

cTLT
6TLA
ST.3
[a iy
1.4

0TLT
60LL

20LT
9694
16971
8893
1894

6.L91
8.L93

SL9L

0491
6991
8990

0590

SY91
Yv91

%90
T¥9A
0790

LEM
9€9d

TE9H

€887

8481

S.8Y

E€L8IN

1,80

698D
8984
1981

0981

838N

Ll

9¥8d
S¥81

981
0%84

8e8h

828V

§¢8l

i
3

8T8
S184
9084
98.H
§8.d
8.1

28.4

€L

3
+

TOLR

8SG.LI
LSLN
9G.LI

7S8.LS

SY.Lh

8TOT.L
ScoTH
S00Td
2660
8861

2861

6960
1964
8G6A
€G6N
9%6A

1964
064

6261

SC6'1

£26'1

126D
0261
6161
9169
2161
8061

506

6681

9684

683

S88L

RLDWIDE

0O
PROTEIN DATA BANK

W

erpBe


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

3S1R

wwPDB X-ray Structure Validation Summary Report

Page 8

T9TTL

9GT1d

PST1A

8YITI
LYTTL

TVITL

60TTH

TOTT1
00TTY

L60TD

S60T.L

C80TN
18011

SL0Td
vL0Td

L9011

V90TA

29073d

8V0TN

LEOTT

SEOTA

T9CTH

9CCTA

+

LT2TH
912TI
S1CTY
(4249
80CTL
9611
14312 %]

88TTh

[ ]
® S.11S

€LTTH
CTLITT

S9TTd

€9TTI

VLETA

CTLETA

0LETT

SSETA
YSEIN
€GETA

T9€Td
0SETH
m¢m~>
mwmﬁz
veera
mmmﬁH
6CETL
8CTETA
LTETI

SCETL

CTeTI

88¢Td

¥8CTI
€8CTA

0821d

TL2TI

4442

(474410
TwyTd

3

LEVTD

L

TEVTD
6CVTI
4447\
8T¥T1
90%TA
[4uA%
T6ETY

88ETD

98€TY
G8ET.L

CT8ETL

8LETH

DNA-directed RNA polymerase II subunit RPB2

e Molecule 2

9%

25%

62%

3%
-

Chain B

691
89L
198

L9T1

S9TA

@ 6ETV
8€Td

e SeTd
e

0ETA

€CTL

8TTH

¥11d

[43%!

TOTH

S61

061
684

L9z

S92Ss

Ll

9GCZA

H

¥5¢1

7821
® 0824

b

Svcd

evey

8€TY

9ECH

veer

8TTA
Legen

€TTA

TeeN

S6T10
€614
06T
1818
1811
8LIN
LLTH

9.L1S
SLTd

28e1
T8EN

9.ed

€9€H
0sed
8veYd

SveEN

€eed
szed
€TEA

80EM

90€EN

6624

7620

,8¢H

S8¢CI
¥8C1

2821
18¢d
0821
9,21

€L271

6921

9L%d

® V.¥S

99%M

¥9%D
1971
09%Y
63974
8S¥Y
¥SvL

TS¥Y

3

LYYV

LEVE

eevd
CEVN

8TVI
8T¥)
9T¥1
T0%4
86€Yd

v6ed

c6ey

68€V

L8€T
98€1
S8€T
78eY

8694

26SN
1694

68SA

S8SA

LLSY

.98

TL8d

9991

€9SN

¥SSI

L¥SA

LESK

T€5D
0€SD

92sd
6TSM
L1781
9TSN
STSH
¥191

0TS

Levd

06%s

L1871

S8%H

R LDWIDE

O

PROTEIN DATA BANK

W



3S1R

wwPDB X-ray Structure Validation Summary Report

Page 9

SOLN
TOLY
€0LI
9693
7690
0691
1893

€898

TBLW
T6LL

L8LA
98.LN

€8LL

08LA

8LLW

ELLW

TLLS

TILN
T9LH

85.4

75LS

[4<VA §
TSLA

8.1

9vLS
SvLd
Yv.LH
€V.LI
evLa

LELL
YELH

€ELH
CELS

¢T.Ld

0TLT
@ 60.a
80,3

@ €881

088L

L

§.84

L84
TL8L
® 0.8I

b

® 9981

298d
9684
2584
8¥84

L%8Q
9%81

v¥8s
€780

081

9€84

L

1281
9z8Y
Sz8A
7281

T8N
ST184
2181
,08Y4
708D

T08%
0080

76.LN
€6.LV

9.61
560
v.l6d
€L61

9961

796

1961

6560

996L

€961
TS6A

8¥61

Sv6d

€¥6S

8E6S

TT6I
0T6A

06D
9068

064

T06d
006Y
6681

1680
L88H

988)
S88IH

L8074

Z80TI

080T
6,074

LL0TL

€LOTA

S90TH
9%01d

6E0TD

Y6TTI
€6TTD

88TTH

08TT4d
6LTTD

® 9LTIN

YLTTH

CTLITL
TLITA

@® 691TH

29111

8STTd
LSTTV

GSTTS

TSTTT
0STTYH

YYITY

6ETTI

9€T1d
SETTY

cETTA

8CTT1

6TTTA

9TTTY

TITIN

80TTYH

90TTYd

€0TTI

0071d

.

TICIN

T0ZTH

S6TTH

DNA-directed RNA polymerase II subunit RPB3

e Molecule 3

16%

24%

56%

Chain C

6CH

68TL

S8TY
¥8IN

1810

SLTV

eLIY

6913

L9TH

S9TH
vo1v

T9TH

8STA

9GTL

LETH
9€1a

€ETI

SCTH

€TIN
(4453

Ll

4228

CTIN

60TS

S0TH
7014

8920

992a
S9N

2921

8SCI

7S

g4

v

[4%4i]
Tved
8eCI
T€N
12Tl

ey
T2CA

€12d

DNA-directed RNA polymerases I, II, and IIT subunit RPABC1

e Molecule 4

2%

26%

70%

Chain E

0€I
624

O

R LDWIDE
PROTEIN DATA BANK

W



3S1R

wwPDB X-ray Structure Validation Summary Report

Page 10

B
e

N ap) Lstl Yo
Q Q Q PITT
Ww mm o 8Y mm ° mm:.
N ® €8d . © I
(ol (ol > z8d © ol = 60TM
~ ~ | in ~ :
STZ 611 8TTYH
I ] ] . .S [ | X N
= = 1.4 aTTy = o 163
erey = = < | = — |
e, e = 6011 e 160
= = R = = = 2
7 < 1 = M | = m N |
A P COTA P o~ 881
1023 = < 2sTI = [ | = 81
Lo = (I B = W= ~
6611 = 8VTA o) 4 = [ | o) ™ -
wmﬁ w 4 ﬂhah m 164 ﬂhah N m
mmﬁo N [ | ~ a) 680 - o
— 8ETT — =] | sss | — =] 8LL
2810 I: [ | .|_., n 180 .|_., 55} 111
01T 9.0
mmS - [ | - = ﬂw> - — S.I
n 0 0
[ | % . 1214 % % [ | % HON % ©.4
w8 < < 8 S o
] &) X Q 67A | ovta Q 5.0 &) Q
9911 = N 9TTa g | 8vd spTH g [} g 094 =
| — o i | —_— i 2 P
mmE 3 3 0TV 3 3 3 854
o, TIT1 . A ® 6EIN o, o {478 o, LST
8sts orta | | < 190 LomsT [ oan
Busisy < ] < ov1 T <, in 1 < s < < o
9571 o mmq o | oesl SETT o mﬁ, o 6% o N mmz
| asTd | 8T | sEIn | ° | sy ©
$STT ot 681 aet % |oed £ETIN o ST o = LY oo [
] - [} = rat 9€0 e <zell o) | go) © = oom
0STA S 84 g ) o TEIN 2 L€ g S 0PH
6% £8d ¥£Q 620
e o S @D et - 3 o w9 |
LyTH = < mﬁ. = [ | €T = =) [ | = mm>
= = 82y = = zed =
! 8Lh 1 | za o ] ! [ | ! e
< [ ] < 9zI < gz << ze1 < [ |
Z, €LV Z, sey o 1111 Z, [ | Z, [ | Z, [
9218 @) LT @) %20 I =) B2 @) 614 @)
sz1d 1.3 | | [ | mE or
° 819 ® 801S - 610 o e !
o 10 © .o/- 114 o - [ erm X m D e
< < 91a ) LT < £TA <o om 4%
02TV = .. = . [ | 864 = B = .. [ | = ‘5 S O
° O =3 O s €18 L6 3} i O - i 3 e 014
o = = < o e oon O o 2 o < o 1
o = o = T1d mﬁ o = 010 o = o = 14
60TT 94
i > 4 T i mm o w T Emmt £ S &
90T ) @) ® O 16 ° @) ) O ) (@) TH

R LDWIDE

O
PROTEIN DATA BANK

W

erbDeBe

e Molecule 10: DNA-directed RNA polymerases I, II, and IIT subunit RPABC4
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3%
. n
Chain L: 34% 17% 0% - 34%

ES% @ 3 E2E28E

e Molecule 11: RNA (5-R(*AP*GP*AP*GP*G*)-3’)

60%
Chain R: 80% 20%

et
e Molecule 12: DNA (5-D(*CP*TP*AP*CP*CP*GP*AP*TP*AP*AP*GP*CP*AP*GP*AP*C
P*GP*AP*TP*CP*CP*TP*CP*TP*CP*GP*AP*TP*G)-3’)
7%
Chain T: " 10% 10% 7% 72%

27 ©
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4 Data and refinement statistics (i)
Property Value Source
Space group Cc121 Depositor
Cell constants 160.67A 221.32A 193.21A .
Depositor
a, b, c, a, B, 90.00° 98.31° 90.00°
. 2997 — 3.20 Depositor
Resolution (A) 29.97 -~ 3.20 EDS
% Data completeness (Not available) (29.97-3.20) Depositor
(in resolution range) 99.4 (29.97-3.20) EDS
Rinerge 0.16 Depositor
Reym (Not available) Depositor
<I/o(I)>" 1.30 (at 3.18A) Xtriage
Refinement program BUSTER-TNT BUSTER 2.8.0, BUSTER 2.8.0 | Depositor
R R 0.177 , 0.226 Depositor
) Thfree 0.201 , 0.251 DCC
Rree test set 5435 reflections (5.00%) wwPDB-VP
Wilson B-factor (A?) 74.7 Xtriage
Anisotropy 0.630 Xtriage
Bulk solvent kg (e/A®), By, (A?) 0.30, 97.1 EDS
L-test for twinning? <|L| > =046, < L* > = 0.29 Xtriage
Estimated twinning fraction No twinning to report. Xtriage
F,,F. correlation 0.94 EDS
Total number of atoms 28601 wwPDB-VP
Average B, all atoms (A?) 104.0 wwPDB-VP

Xtriage’s analysis on translational NCS is as follows: The largest off-origin peak in the Patterson
function is 2.65% 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.

WO RLDWIDE
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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: ZN,
GTP, MG

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 | prigy 41 7) =5 | RMSZ 4 Z| >5

1 A 0.50 | 0/11241 | 0.77 | 3/15199 (0.0%)

2 B 0.52 0/9033 0.80 | 2/12181 (0.0%)

3 C 0.49 0/2133 0.81 0/2891

4 E 0.45 0/1788 0.73 0/2406

5 F 0.51 0/700 0.76 0/945

6 H 0.50 0/1086 0.83 1/1470 (0.1%)

7 | 0.51 0/989 0.82 0/1331

8 J 0.55 0/541 0.88 0/727

9 K 0.45 0/937 0.71 0/1265

10 L 0.57 0/365 1.13 2/485 (0.4%)
11 R 0.93 0/123 1.64 0/191

12 T 1.29 0/176 1.87 5/268 (1.9%)
All | A | 051 | 0/29112 | 0.81 | 13/39359 (0.0%)

There are no bond length outliers.

The worst 5 of 13 bond angle outliers are listed below:

Mol | Chain | Res | Type | Atoms Z | Observed(°) | Ideal(°)
12 T 22 DT | O4’-C1’-N1 | 8.14 113.70 108.00
2 B 647 | GLY C-N-CA | 7.65 140.83 121.70
10 L 20 ASP C-N-CA | 7.62 140.74 121.70
12 T 23 DC | O4’-C1-N1 | 6.07 112.25 108.00
1 A 1123 | GLY C-N-CA 6.02 136.75 121.70

There are no chirality outliers.

There are no planarity outliers.


https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#model_quality
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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 11043 0 11133 208 0
2 B 8861 0 8884 169 0
3 C 2095 0 2051 46 0
4 E 1752 0 1776 32 0
) F 688 0 707 6 0
6 H 1068 0 1040 18 0
7 I 971 0 927 14 0
8 J 532 0 042 23 0
9 K 919 0 929 19 0

10 L 363 0 386 11 0
11 R 109 0 %) 0 0
12 T 159 0 91 2 0
13 A 2 0 0 0 0
13 B 1 0 0 0 0
13 C 1 0 0 0 0
13 I 2 0 0 0 0
13 J 1 0 0 0 0
13 L 1 0 0 0 0
14 A 1 0 0 0 0
15 R 32 0 12 0 0
All All 28601 0 28533 468 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 8.

The worst 5 of 468 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)
3:C:57:VAL:HG21 8:J:60:PHE:HB3 1.27 1.11
2:B:800:GLN:HB2 8:J:52: THR:HG22 1.19 1.08
2:B:862:GLN:HB3 2:B:963:PHE:HB2 1.43 1.01
2:B:1094:ARG:HH11 | 2:B:1094:ARG:HG2 1.26 1.00
1:A:567:LYS:HB2 1:A:568:PRO:HD2 1.47 0.96

There are no symmetry-related clashes.


https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#close_contacts
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5.3 Torsion angles (i)
5.3.1 Protein backbone (i)

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 | 1395/1733 (80%) | 1205 (86%) | 137 (10%) | 53 (4%)
2 B | 1096/1224 (90%) | 958 (87%) | 90 (8%) | 48 (4%)
3 C 264/318 (83%) | 238 (90%) | 19 (%) | 7 (3%)
4 E 212/215 (99%) | 185 (87%) | 22 (10%) | 5 (2%) 6|
5 F 83/155 (54%) 75 (90%) 6 (7%) 2 (2%) 6|
6 H 129/146 (88%) | 102 (79%) | 18 (14%) | 9 (%)
7 I 117/122 (96%) | 101 (86%) | 14 (12%) | 2 (2%) 9|
8 J 63,70 (90%) 55 (87%) | 7 (11%) | 1 (2%) 9|
9 K 112/120 (93%) | 107 (96%) | 5 (4%) 0 100
10 L 44/70 (63%) 27 (61%) | 7 (16%) | 10 (23%) 0]
All | ALl | 3515/4173 (84%) | 3053 (87%) | 325 (9%) | 137 (4%)

5 of 137 Ramachandran outliers are listed below:

Mol | Chain | Res | Type
1 A 55 ASP
1 A 65 LEU
1 A 119 ASN
1 A 399 HIS
1 A 424 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.


https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#torsion_angles
https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#protein_backbone
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Mol | Chain Analysed Rotameric | Outliers | Percentiles
1 A 1225/1520 (81%) | 1046 (85%) | 179 (15%)
2 B 967/1061 (91%) | 840 (87%) | 127 (13%)
3 C 234/274 (85%) 208 (89%) | 26 (11%)
4 E 196/197 (100%) | 174 (89%) | 22 (11%)
5 F 75/137 (55%) 64 (85%) 11 (15%)
6 H 117/128 (91%) 99 (85%) 18 (15%)
7 I 113/116 (97%) 101 (89%) | 12 (11%)
8 J 60/65 (92%) 49 (82%) 11 (18%)
9 K 99/102 (97%) 83 (84%) 16 (16%)
10 L 40/57 (70%) 27 (68%) 13 (32%)
All All 3126/3657 (86%) | 2691 (86%) | 435 (14%)

5 of 435 residues with a non-rotameric sidechain are listed below:

Mol | Chain | Res | Type
2 B 485 ARG
2 B 1065 GLN
8 J 19 GLU
2 B 598 GLU
2 B 791 THR

Sometimes sidechains can be flipped to improve hydrogen bonding and reduce clashes. 5 of 61
such sidechains are listed below:

Mol | Chain | Res | Type
2 B 121 ASN
4 E 147 HIS
2 B 518 HIS
4 E 61 GLN
9 K 89 ASN

5.3.3 RNA (O

Mol | Chain | Analysed | Backbone Outliers | Pucker Outliers

11 R 3/5 (60%) 1 (33%)

All (1) RNA backbone outliers are listed below:


https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#rna
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Mol | Chain | Res | Type
11 R 8 A

There are no RNA pucker outliers to report.

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 monosaccharides in this entry.

5.6 Ligand geometry (i)

Of 10 ligands modelled in this entry, 9 are monoatomic - leaving 1 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 | " RMSZ | #(7] > 2 | Counts | RMSZ | #]Z] > 2
15 | GTP | R | 100 | - [263434| 1.25 | 2 (%) | 32,5454 | 1.58 | 7 (21%)

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 | GTP R 100 - - 2/18/38/38 | 0/3/3/3

All (2) bond length outliers are listed below:

Mol | Chain | Res | Type | Atoms | Z | Observed(A) | Ideal(A)
15 R 100 | GTP | O4’-C1” | 3.04 1.45 1.41
15 R 100 | GTP | C8N7 | -3.02 1.29 1.35

WO RLDWIDE

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

Mol | Chain | Res | Type Atoms Z | Observed(°) | Ideal(®)
15 R 100 | GTP | PB-O3B-PG | -4.33 117.97 132.83
15 R 100 | GTP | PA-O3A-PB | -3.59 120.51 132.83
15 R 100 | GTP C8-N7-Cbh 3.46 109.57 102.99
15 R 100 | GTP C5H-C6-N1 2.59 118.52 113.95
15 R 100 | GTP C2-N1-C6 | -2.54 120.41 125.10

There are no chirality outliers.

All (2) torsion outliers are listed below:

Mol | Chain | Res | Type Atoms
15 R 100 | GTP | C4-C5-0O5’-PA
15 R 100 | GTP | 0O4’-C4’-C5’-05’

There are no ring outliers.
No monomer is involved in short contacts.

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 GTP R 100

Torsions

Rings

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)

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 | 1405/1733 (81%) -0.08 84 (5%) 121 |12 49, 97, 192, 214 0
2 B | 1114/1224 (91%) -0.25 40 (3%) 42 27 | 48, 84,152, 204 0
3 C 266,/318 (83%) -0.43 0f100fJ100 58, 81, 117, 175 0
4 E 214/215 (99%) -0.17 5(2%) 60 47 | 69,124, 172, 182 0
5 F 85/155 (54%) -0.32 0 | 73, 103, 140, 156 0
6 H 133/146 (91%) 0.12 10 (7%) 114 18] | 97,131, 163, 178 0
7 I 119/122 (97%) -0.32 0 | 61, 101, 141, 156 0
8 J 65,70 (92%) -0.43 0 | 55, 73, 107, 123 0
9 K 114/120 (95%) -0.42 1 (0%) 59, 91, 118, 133 0
10 L 46,/70 (65%) 0.00 2 (4%) 35 22 70, 116, 147, 156 0
11 R 5/5 (100%) 2.61 3 (60%) mlm 202, 206, 209, 212 0
12 T 8/29 (27%) 1.53 2 (25%) 169, 178, 191, 196 0
All | ALl | 3574/4207 (84%) -0.18 147 (4%) 37 24 | 48,94, 180, 214 0

The worst 5 of 147 RSRZ outliers are listed below:

Mol | Chain | Res | Type | RSRZ
1 A 1176 | LEU 6.7
1 A 73 | GLY 5.8
2 B 883 | LEU 5.8
1 A 316 | GLN 5.4
1 A 161 | LEU 5.4

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

There are no non-standard protein/DNA/RNA residues in this entry.
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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
15 | GTP R 100 | 32/32 0.61 0.35 | 249,251,254,256 0
13 ZN B 1307 1/1 0.86 0.09 | 183,183,183,183 0
13 ZN A 1734 1/1 0.89 0.05 | 289,289,289,289 0
13 ZN A 1735 1/1 0.92 0.16 | 176,176,176,176 0
13 ZN I 204 1/1 0.98 0.08 82,82,82,82 0
14 MG A 2001 1/1 0.98 0.07 60,60,60,60 0
13 ZN I 203 1/1 0.98 0.06 | 102,102,102,102 0
13 ZN L 105 1/1 0.99 0.04 99,99,99,99 0
13 ZN C 319 1/1 0.99 0.10 89,89,89,89 0
13 ZN J 101 1/1 0.99 0.17 78,78,78,78 0

The following is a graphical depiction of the model fit to experimental electron density of all
instances of the Ligand of Interest. In addition, ligands with molecular weight > 250 and outliers
as shown on the geometry validation Tables will also be included. Each fit is shown from different
orientation to approximate a three-dimensional view.
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Electron density around GTP R 100:

2mF,-DF. (at 0.7 rmsd) in gray
mF,-DF. (at 3 rmsd) in purple (negative)
and green (positive)

6.5 Other polymers (i)

There are no such residues in this entry.
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