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PDBID : 1Y77 / pdb_00001y77
Title : Complete RNA Polymerase II elongation complex with substrate analogue
GMPCPP
Authors : Kettenberger, H.; Armache, K.-J.; Cramer, P.
Deposited on  :  2004-12-08
Resolution : 4.50 A(reported)

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 : 4-5-2 with Phenix2.0
Mogul : 2022.3.0, CSD asb43be (2022)

Xtriage (Phenix) : 2.0

EDS : 3.0

Buster-report : wwPDB partial adaption of 1.1.7 (2018)
Percentile statistics : 20250101.v01 (using entries in the PDB archive January 1st 2025)
CCP4 : 9.0.010 (Gargrove)
Density-Fitness : 1.0.12
Ideal geometry (proteins) : Engh & Huber (2001)
Ideal geometry (DNA, RNA) : Parkinson et al. (1996)

Validation Pipeline (wwPDB-VP) : 2.49
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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 4.50 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 I 53
Ramachandran outliers D 11.4%
Sidechain outliers | I 9.2%
RSRZ outliers IS I 5.4%
RNA backbone IS | I .32

Worse Better
I Percentile relative to all X-ray structures

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

Metric Whole archive Similar resolution
(#Entries) (#Entries, resolution range(A))
Clashscore 190562 1002 (5.06-3.94)
Ramachandran outliers 187476 1060 (5.10-3.90)
Sidechain outliers 187428 1043 (5.10-3.90)
RSRZ outliers 180081 1122 (5.10-3.90)
RNA backbone 3983 1039 (5.90-3.10)

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
2%
1 T 19 16% 53% 26% 5%
86%
2 N 7 14% 71% 14%
10%
[ |
3 P 10 70% 10% 20%
3%
_
4 A 1733 23% 44% 13% 18%
5%
_ R
5 B 1224 26% 47% 16% . 9%

Continued on next page...
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Continued from previous page...
Mol | Chain | Length Quality of chain
6 C 318 : 20% 47% 15% 16%
7 221 & 27% 40% 12% 20%
8 E 215 = 38% 53% 9%
9 F 155 I/OT 31% 9% 46%
10 G 171 = 36% 50% 13%
11 H 146 & 31% 47% 13% 9%
12 I 122 & 37% 42% 16%
13 J 70 I/OT 47% 27% %
14 K 120 % 37% 50% 8% 5%
2%
15 70 11% 34% 20% 34%

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
18 G2P B 1308 X - - -
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2 Entry composition (i)

There are 18 unique types of molecules in this entry. The entry contains 31835 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 DNA chain called 5-D(P*AP*GP*TP*AP*CP*TP*TP*AP*CP*T*CP*GP
*CP*CP*TP*GP*GP*TP*CP*TP*G)-3’.

Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
Total C N O P
1 T 19 388 185 67 117 19 21 0 0
e Molecule 2 is a DNA chain called 5-D(*AP*AP*GP*TP*AP*CP*T)-3".
Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
Total C N O P
2 N 7 141 69 27 39 6 20 0 0

e Molecule 3 is a RNA chain called 5-R(*AP*AP*GP*AP*CP*CP*AP*GP*GP*C)-3’.

Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
Total C N O P
3 P 10 214 97 44 64 9 0 0 0

e Molecule 4 is a protein called DNA-directed RNA polymerase II largest subunit.

Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
Total C N O S
4 A 1416 11140 7021 1946 2111 62 0 0 0

e Molecule 5 is a protein called DNA-directed RNA polymerase II 140 kDa polypeptide.

Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
Total C N O S
o B 112 8836 5594 1548 1639 55 0 0 0

e Molecule 6 is a protein called DNA-directed RNA polymerase 11 45 kDa polypeptide.
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Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
Total C N O S
0 ¢ 266 2095 1317 348 417 13 0 0 0

e Molecule 7 is a protein called DNA-directed RNA polymerase 1T 32 kDa polypeptide.

Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
Total C N O S
7 D 1 1356 840 241 273 2 0 0 0

e Molecule 8 is a protein called DNA-directed RNA polymerases I, I, and I1I 27 kDa polypep-

tide.
Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
Total C N O S
8 2 214 1752 1111 309 321 11 0 0 0

e Molecule 9 is a protein called DNA-directed RNA polymerases I, 11, and III 23 kDa polypep-

tide.
Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
Total C N O S
) F 84 679 434 115 127 3 0 0 0

e Molecule 10 is a protein called DNA-directed RNA polymerase II 19 kDa polypeptide.

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

e Molecule 11 is a protein called DNA-directed RNA polymerases I, II, and III 14.5 kDa

polypeptide.
Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
IR HEEEEE
e Molecule 12 is a protein called DNA-directed RNA polymerase II subunit 9.
Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
12 I 119 T907ti%Ll 536 11;19 153)6 180 0 0 0

e Molecule 13 is a protein called DNA-directed RNA polymerases I/II/III subunit 10.
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Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
Total C N O S
13 J 65 532 339 93 94 6 0 0 0

e Molecule 14 is a protein called DNA-directed RNA polymerase II 13.6 kDa polypeptide.

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

e Molecule 15 is a protein called DNA-directed RNA polymerases I, I1, and III 7.7 kDa polypep-

tide.
Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
Total C N O S
15 L 46 363 224 72 63 4 0 0 0

e Molecule 16 is ZINC ION (CCD ID: ZN) (formula: Zn).

Mol | Chain | Residues Atoms ZeroOcc | AltConf
Total Zn
16 A 2 5 9 0 0
16 B 1 Total Zn 0 0
1 1
16 C 1 Total Zn 0 0
1 1
Total Zn
16 I 2 5 9 0 0
16 ] 1 Total Zn 0 0
1 1
16 L 1 Toltal Zln 0 0

e Molecule 17 is MAGNESIUM ION (CCD ID: MG) (formula: Mg).

Mol

Chain

Residues

Atoms

ZeroOcc

AltConf

17

A

1

Total
1

Mg

1 0

0

e Molecule 18 is PHOSPHOMETHYLPHOSPHONIC ACID GUANYLATE ESTER (CCD

ID: G2P) (formula: C11H18N5013P3).
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Total C N O P
18 B 1 32 11 5 13 3 32 0
¢PDB
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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: 5-D(P*AP*GP*TP*AP*CP*TP*TP*AP*CP*T*CP*GP*CP*CP*TP*GP*GP*T
P*CP*TP*G)-3’

Chain T: 16% 53% 26% 5%

e Molecule 2: 5-D(*AP*AP*GP*TP*AP*CP*T)-3’

86%

Q
=
=
=)

Z

14% 71% 14%

e Molecule 3: 5-R(*AP*AP*GP*AP*CP*CP*AP*GP*GP*C)-3’
10%

. I
Chain P: 70% 10% 20%

o

o
— $ 0 ON 0
< SV < BO

e Molecule 4: DNA-directed RNA polymerase II largest subunit
4%
Chain A: 23% 44% 13% - 18%

HRLDWIDE
WF

PROTEIN DATA BANK


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

1Y77

wwPDB X-ray Structure Validation Summary Report

Page 9

S9TH
¥924

2921

09zda

6%CS
8¥ed
PAZ4:S
9%CA

veed

2eEN

L2eY

SCEI
vZes

® 12&d

® 67€D

e 97€d
@ ST€1

0T€D

90EN
S0€d
YOEW
€0€A

Toey

66CH
8624
1620
9621
S621
7628

0623

08T
6.T1

L.T3

§S.2s

[45%4:¢

0T¥d
60%S

E0PX
covy
TO%D

86€d

b

TBEA

88€T
1884
98€d

78eEN
® €8EX
28ed

L

€LEL
cLEN

L9ed
99€A
S9€D

L

09€d

@ 8SEN

95€d

vses

79vd
€991
9%
TOvA

TSVH

Ly7d
9vvYe

Yrvd

{4747\
Twhd
07va

€e9N
2ESH
T€ST

6250
89T
LeSL
925d

[44°p]
TCSH

619d
81934
LTSN
9188
S50
¥149d
€188
CTISA

01Sd

80Sd

908V

%091

T0ST

0083
667V

9674

96SL
S6SL

265a

veST

® S99
7991

099N
6S9H
85971

G594
TSN

T99%
03590

879N

9%94
S¥9T

LEM

3
i

ST9D
v194
€191
2191

079D

8091
1091
9091

709D
€09N
209a

009d

8TLA

AZXS

(478

60LL

Ll

TOLT

669Y
8690

9694

7691
€691

689)

989V

8990
199D

8LLD

8984

9984
5980

€981

798D
0981

6€60

9€6'1
Se6d

® €€6X
ce6d

i

8261

9z6b

zzea
126D

S06Q

€06N
2061
10671

6681

L68X
9684

Ll

188D

S881

£881

1880

8181
LL8H
9.8V

.80
€L8H
.89

0.84
698D

€701
C107d

600TN

L00TI

S00Td
Y00TN

T00TY
00071
666A

056D
6760

Lv64

€761
cv64d
Tv6%

(440}

0Z0Td
6T0TD
8T0Td
L1071

STOTA

8ETTI
LETTY

SETTY
PeTTI
€ETTT
CETTA
TETTV

LOTTA

SOTTT

COTTA
T0T11
00774
660Td

L60TD

S60TL

6L0TI

O

R LDWIDE
PROTEIN DATA BANK

W



1Y77

wwPDB X-ray Structure Validation Summary Report

Page 10

S0TTH

COTTN

86T1Q
L6TTT
96113
S6TTT
v611d
€6TT1

YL114

89TTd

9971Q

€97TI
C9TTA
T9TTL

LST1Q
@® 9ST1d

€STTA

1571
0STTS

154359

ﬁhmﬁH
89211
® L9TIN
99211
@® S9CIN

[4145)

EVTTIA

15741

6€CTYd

80CT.L

902Ta

8EETA

9EET

YEETA

TEETS
0EETN
6ZETL

LTETI
9CETY

veerd
€eena
CTTETL

0ozeTd
B6TETA

LIETH
9TETA
S1eTd
Y1€TS
€TETT
CIETIN
TIETA
0TETD

80€TL

90€TT
SOETA
YOETM
€0€Td

00€TH

96219
G6CT.L
v6C1d
€62TS

0621
68214

Y8CTH
€8CTA

08c1a
6.TTI

9LTTA

jZXax]

[4uA%
T071S

86ET
L6ETT

v6ETL
® €6EIN

06ETN

88ETD

S8ETL
V8ETA

T8€TT

9LETL

€LE1A

0LETT
69ETY
89ET
L9ETH

V9ETN
€9ETA
Nwmﬁ>
mm“aa
mmmﬁ>
CSETA
TSETd
0SETH
6VETA
8YETT
LYETY
9VETY
sveTyd
YveETD
eVeETY
cveTa

0%€TD
@® 6€€T1

ESHTA

TS7TA
0S%11

3

9y 1d

EYVTA

19914

6EVTD

LEVTD

SEVTd

TEVTD
0EVTT
6CVTI
8TYTA

9TvTa
SCYIS
4447\

T2%10
0Z%Ta

2574

9TV IV

Piviv

CIVIV
Tiv1d
0T¥Td
60711

L0%T3E
90%TA

DNA-directed RNA polymerase II 140 kDa polypeptide

e Molecule 5

9%

.

16%

47%

26%

6%

Chain B

090
65T

54
€50

T84

6%d

L¥D

€71

15728

6€d
8€4d
Led
9EV
SES
el
€EA
(434
TEM
0oes

8114
LITV
e 9113

® €11k

L

60T.L

*

Y013

20TA

® 66}
861
LBA

S61

691
891

€613
2611

067X
6811

9874
S8TL

1811
08TA
6L1D
8LIN

ELIN
CTLII
TL1d

891D
L9T1
9974
S9TA

0ETA
6214

9¢Ts

® %9cs
® €920

T92yd
® 092)

%521

j44)]

L

L12d

4544

212l
T12A
0TZH

80Cs
02D

%021
€024
COTA

002D

961d
S610

O

R LDWIDE
PROTEIN DATA BANK

W



1Y77

wwPDB X-ray Structure Validation Summary Report

Page 11

0€eY
62EL

pxax:s

L1€0
91€d
STEd
Y1€T

cred
TTET
OTEN

L0ed

SOEA

® O00€EH
6623

1621

$62D

£6¢d

1621

88TV
1,824

¥8C1

c6ed
T6€d
06€T

88€0

98€T

78eY

28eI
T8EN

6LED

LLed
9.ed

@ €.ed

0Led
69€D

29ed

09€d
65€d

28€b

GSeI

TSER

® L¥eX

SHEN

€eed
ceeq
TEET

LYYV
e 9%¥1

2%

STHd

ET¥T
(45748

0T%d
60%Y
80%1

SOPY
4028

3

00%H
@ 66

¥191

EI

8081
L0SY
905D

€871

8L%D

S.%S

TLYY
TLYA

20
€971

¥SSI

CSSH

0S85a
6751

L%SA
9%S8s

{4710

6€9T
8E3GN

8¢Sd
L2SL

€591

7991
0593

8%9H

9791

2%9a

079A

8€94
LE9T

EEIN

TE9D

6290

L29d
9291

%291

[44:)8

0z9Yd

LT94
9191

¥198
E€T9A
2194

OTON

8090

7094

1094
0091

LBSKH
9651
S65Y

9891
7891
€898

089L

9SLI

€5LY
TSLY

0S§.LD

LYLW

SvLd
Yv.LH
€VLI

7LD

YELH
€ELH
CTELS

0eLd
6CLI
8¢l
LT
9TLY

¥C.La

T8I

8€8S

@ 9€8d

vesN

1281
928Y

Y281

T8N
® 7128d
0Z89

818d

9184

1680

6,84

L.8d

6964

996A
S96)

€964

6560

F

LSG6N

@® SS6L
960

TS6A

0560
6761
8¥61

Sv63

£¥6S

1761

6€6L
8E6S

9e6d

8161

9T6L
ST6L
V163

2161
TT6I
0T6A
6060

CTEOTS
T€0TT

620TD

L2071
92011
GCOTH

60010

76014

T60TA

680Td
880TD
18074

T80TT
080TX

8L0TD
bxmﬁh
VLOTN
€L0TA
CTLOTI

89019
® .907d

V90TA

C90TH

09014
65071

950TS

)

CSO0TA

0S0TI

44941

F

0%0TN
6€0TD

C29TTI
T9TTH

8GTTd

SGTTS
PSTIV
€GTT3
CSTTI

ommﬂm
LYTTT
OVTTd
SYT1S

EVITV

TVTTH
(%4324

8ETTI
LETTO
9ETTA
SETTY

EETTI
CETTE
TETTH

62114

® LT11d
9CT1H

¥Z11d

6TTTA
8TTTd
LTTTD
9TTTd
STTTL

E€TTTA

0TT1d
60TTD

LOTTY
9077d
SOTTV

COTTA
T0T1d

O

R LDWIDE
PROTEIN DATA BANK

W



1Y77

wwPDB X-ray Structure Validation Summary Report

Page 12

veerd
€eeT1a
[444%]

6121Q
8TCTL

S12TY

€TCTL

TTIZIN
OTCTW

80CTIW
L0211
902Td
S0ZTh

0021V

86TTA
L6TTd
96TTI

¥6TT1
€6TTH

0611d
68TTI

DNA-directed RNA polymerase 11 45 kDa polypeptide

L8TIN

S8TTO
811D

08714
6L1TH

YLITH

CTLITI
TLTTA
0LTTL

89111
L9TTD
99710
S9TTI

e Molecule 6

. 16%

15%

47%

20%

%

Chain C

994

YoV
€91
¢94
793

65V

TSA

L%
91
SYV
v
€vL
vd
I

[se} w0 © N~ 0
N aaaq
12} PAAa<

0oz4d

STH

184

s8a

1810d
08T
6L14

LLTE

YLTY
€LTY

0LTM

89TV

€971

6CTI

€921
2921

012d

80cHd
102D
902N

3

ﬁmmz
86TV
992a
S9TH
v61a 92b

DNA-directed RNA polymerase 11 32 kDa polypeptide

e Molecule 7

894
1,94

7oA

193

20%

6SGI

0 © N~ 0
000w
I‘tﬁ»—l>

€98

12%

TSN
081
(541
8¥I

(44

DO
o & H
=2 o

40%

0
o
I'—'1

[
N ®
m o
[

T€0

621

©
N
[

'vl
N
<

ST1

—_ Ty

SL

27%

o
-
~

5%
Chain D:

86TT

961d
S6TI

T6TV

6810

L8TL

¥ST4
€STY

9ETH
SETD
PETL

002N

DNA-directed RNA polymerases I, II, and IIT 27 kDa polypeptide

e Molecule 8

4%

9%

53%

38%

Chain E

ooV
90

8SKW
LSKW

€4d

-2

6%S
87

9%A

44l
evi
(47

ovd
6€T

9€d
SEA

Ny
3¢}
I"]

[430]
TeL
0eI
624

va
€b
(4

O

R LDWIDE
PROTEIN DATA BANK

W



1Y77

wwPDB X-ray Structure Validation Summary Report

Page 13

e %8

[y}
©
o

284

o o
~ 0
e II

llIIllm
~
ﬂ‘H

n
©
=

89TS
LST8

€GTH

0STA

8¥1a
LYTH

e Molecule 9: DNA-directed RNA polymerases I, II, and IIT 23 kDa polypeptide

SYIL

e 1¥iA

46%

9%

31%

14%

%

Chain F:

E0TH

TOTI
007D

Led
961
S69D

€61

Tey

684

183
98L

784
€8d
Z8L

S.d
LI
eLy
LY

GSTT
¥STa

6713

e Molecule 10: DNA-directed RNA polymerase 11 19 kDa polypeptide
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e Molecule 11: DNA-directed RNA polymerases I, II, and III 14.5 kDa polypeptide
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e Molecule 13: DNA-directed RNA polymerases I/II/I1T subunit 10
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e Molecule 15: DNA-directed RNA polymerases I, II, and III 7.7 kDa polypeptide
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4 Data and refinement statistics (i)
Property Value Source
Space group Cc2221 Depositor
Cell constants 222.46A 393.07A  283.69A .
Depositor
a, b, c, a, B, 90.00° 90.00° 90.00°
. 50.00 — 4.50 Depositor
Resolution (4) 50.00 — 4.50 EDS
% Data completeness (Not available) (50.00-4.50) Depositor
(in resolution range) 78.5 (50.00-4.50) EDS
Rinerge (Not available) Depositor
Reym (Not available) Depositor
<I/o(I)>" 3.98 (at 4.45A) Xtriage
Refinement program unknown Depositor
R R 0.297 , (Not available) Depositor
» Thfree 0.270 , (Not available) DCC
Rree test set No test flags present. wwPDB-VP
Wilson B-factor (A?) 137.1 Xtriage
Anisotropy 0.467 Xtriage
Bulk solvent kg (e/A®), By, (A?) 0.27 , 83.0 EDS
L-test for twinning? <|L] > =046, < L* > = 0.28 Xtriage
% % * %
Estimated twinning fraction 88?1)3 E())IIT i ?S*Ejl//éfﬁ,?’)éé*i—%é*il—i Xtriage
F,,F. correlation 0.87 EDS
Total number of atoms 31835 wwPDB-VP
Average B, all atoms (A?) 120.0 wwPDB-VP

Xtriage’s analysis on translational NCS is as follows: The largest off-origin peak in the Patterson
function is 2.97% 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

PROTEIN DATA BANK
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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,
G2P, 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 | py/q7 #4|Z| >5 RMSZ 4 Z| >5
1 T 0.66 0/433 1.24 5/666 (0.8%)
2 N 0.74 0/158 0.99 1/242 (0.4%)
3 P 0.84 0/240 1.76 7/373 (1.9%)
4 A 0.80 | 9/11339 (0.1%) 1.17 | 106/15334 (0.7%)
5 B 0.73 10/9008 (0.1%) 1.21 | 78/12146 (0.6%)
6 C 084 | 2/2133(0.1%) | 1.43 | 21/2891 (0.7%)
7 D 0.62 | 1/1365 (0.1%) | 1.16 | 14/1837 (0.8%)
8 E 0.49 0/1788 0.99 10/2406 (0.4%)
9 F 0.67 0/691 1.22 10/933 (1.1%)
10 G 0.62 0/1368 1.13 15/1844 (0.8%)
11 H 0.46 0/1086 1.02 7/1470 (0.5%)
12 I 0.52 0/989 1.13 7/1331 (0.5%)
13 J 0.62 0/541 1.09 2/727 (0.3%)
14 K 0.56 0/937 1.02 3/1265 (0.2%)
15 L 0.56 0/365 1.01 1/485 (0.2%)
All All 0.72 | 22/32441 (0.1%) | 1.18 | 287/43950 (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 T 0 3
4 A 0 3
5 B 1 7
6 C 0 4
All All 1 17

The worst 5 of 22 bond length outliers are listed below:


https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#model_quality
https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#standard_geometry
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Mol | Chain | Res | Type | Atoms Z Observed(A) | Ideal(A)
4 A 119 | ASN C-N 46.52 1.98 1.34
4 A 150 | THR C-N |-26.15 0.93 1.33
6 C 89 | GLU C-N | -23.16 1.00 1.33
) B 363 HIS C-N -22.55 1.02 1.33
5 B 503 | GLY C-N 18.00 1.68 1.33

The worst 5 of 287 bond angle outliers are listed below:
Mol | Chain | Res | Type | Atoms Z Observed(°) | Ideal(®)
) B 503 | GLY | O-C-N |-29.99 83.71 122.70
6 C 89 | GLU | O-C-N |-28.71 84.40 122.59
5 B 469 | GLN | O-C-N | -27.77 84.36 122.97
6 C 89 | GLU | CA-C-N | 23.98 164.87 121.70
6 C 89 | GLU | C-N-CA | 23.98 164.87 121.70

All (1) chirality outliers are listed below:

Mol | Chain | Res
5 B 364

Type | Atom
ILE CB

5 of 17 planarity outliers are listed below:

Mol | Chain | Res | Type | Group
4 A 150 | THR | Mainchain
4 A 77 | CYS Peptide
1 T 19 DG Sidechain
1 T 20 DC Sidechain
1 T 21 DC 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 T 388 0 216 52 0
2 N 141 0 81 8 0
3 P 214 0 111 19 0
4 A 11140 0 11218 1326 0
5 B 8836 0 8870 1061 0

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

Mol | Chain | Non-H | H(model) | H(added) | Clashes | Symm-Clashes
6 C 2095 0 2049 260 0
7 D 1356 0 1319 127 0
8 E 1752 0 1776 159 0
9 F 679 0 701 86 0
10 G 1340 0 1357 159 0
11 H 1068 0 1040 107 0
12 I 971 0 928 105 0
13 J 532 0 042 101 0
14 K 919 0 929 90 0

15 L 363 0 387 46 0
16 A 2 0 0 0 0
16 B 1 0 0 0 0
16 C 1 0 0 0 0
16 I 2 0 0 0 0
16 J 1 0 0 0 0
16 L 1 0 0 0 0
17 A 1 0 0 0 0
18 B 32 0 12 0 0
All All 31835 0 31536 3364 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 53.

The worst 5 of 3364 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)
5:B:503:GLY:C 5:B:504:ARG:N 1.68 1.48
4:A:825:ILE:CG2 | 5:B:508:LEU:HD11 1.45 1.45
1:T:16:DT:C4’ 4:A:1403:GLU:OE2 1.77 1.30
1:T:20:DC:H4’ 4:A:447:GLN:NE2 1.44 1.29
4:A:56:PRO:O 4:A:57:ARG:HG3 1.28 1.28

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.


https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#torsion_angles
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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
4 A 1406/1733 (81%) | 962 (68%) | 280 (20%) | 164 (12%) |
5 B 1096/1224 (90%) | 740 (68%) | 225 (20%) | 131 (12%)

6 C 264 /318 (83%) 158 (60%) | 67 (256%) | 39 (15%)
7 D 173/221 (78%) 121 (70%) | 34 (20%) | 18 (10%)
8 E 212/215 (99%) 149 (70%) | 48 (23%) 15 (7%)
9 F 82/155 (53%) 64 (78%) 14 (17%) 4 (5%)
10 G 169/171 (99%) 131 (78%) | 26 (15%) 12 (7%)
11 H 129/146 (88%) 84 (65%) 30 (23%) | 15 (12%)
12 I 117/122 (96%) 81 (69%) 27 (23%) 9 (8%)
13 J 63/70 (90%) 37 (59%) 11 (18%) | 15 (24%)
14 K 112/120 (93%) 89 (80%) 18 (16%) 5 (4%)
15 L 44/70 (63%) 18 (41%) 13 (30%) | 13 (30%)
All All 3867/4565 (85%) | 2634 (68%) | 793 (20%) | 440 (11%)

5 of 440 Ramachandran outliers are listed below:

Mol | Chain | Res | Type
4 A 4 GLN
4 A 5 GLN
4 A 48 ALA
4 A 54 ASN
4 A 55 ASP

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
4 A 1239/1520 (82%) | 1127 (91%) | 112 (9%) 9 28
5 B 964/1061 (91%) | 868 (90%) | 96 (10%) 24

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

Mol | Chain Analysed Rotameric | Outliers | Percentiles
6 C 234/274 (85%) | 211 (90%) | 23 (10%) 24
7 D 140/200 (70%) | 119 (85%) | 21 (15%) 14
8 E 196/197 (100%) | 187 (95%) | 9 (5%) 24 46
9 F 74/137 (54%) | 65 (88%) | 9 (12%) 18
10 G 152/152 (100%) | 141 (93%) | 11 (7%) 13] 35
11 H 117/128 (91%) | 109 (93%) | 8 (%) 14| 37
12 I 113/116 (97%) | 101 (89%) | 12 (11%) | |6} 22
13 J 60/65 (92%) 54 (90%) | 6 (10%) 24
14 K 99/102 (97%) 92 (93%) 7 (%) 13] 35
15 L 40/57 (70%) 38 (95%) 2 (5%) 22 43
All | Al | 3428/4009 (86%) | 3112 (91%) | 316 (9%) 27

5 of 316 residues with a non-rotameric sidechain are listed below:

Mol | Chain | Res | Type
7 D 32 GLU

11 H 102 TYR
7 D 126 ILE
8 B 215 MET
12 I 101 PHE

Sometimes sidechains can be flipped to improve hydrogen bonding and reduce clashes. 5 of 107
such sidechains are listed below:

Mol | Chain | Res | Type
5 B 734 HIS
6 C 54 ASN
11 H 52 GLN
5 B 763 GLN
D B 1062 HIS

5.3.3 RNA (D

Mol | Chain | Analysed | Backbone Outliers | Pucker Outliers
3 P 9/10 (90%) 1 (11%) 1 (11%)

All (1) RNA backbone outliers are listed below:


https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#rna
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Mol | Chain | Res | Type
3 P 3 G

All (1) RNA pucker outliers are listed below:

Mol | Chain | Res | Type
3 P 2 A

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 oligosaccharides 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).

Mol | Type | Chain | Res | Link Bond lengths Bond angles

Counts | RMSZ | #|Z| > 2 | Counts | RMSZ | #|Z| > 2

18 G2P B 1308 - 30,34,34 | 2.53 9 (30%) | 46,54,54 | 3.02 14 (30%)

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
18 G2P B 1308 - 1/1/7/7 | 3/19/38/38 | 0/3/3/3

The worst 5 of 9 bond length outliers are listed below:


https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#nonstandard_residues_and_ligands
https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#nonstandard_residues_and_ligands
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Mol | Chain | Res | Type | Atoms | Z | Observed(A) | Ideal(A)
18 B 1308 | G2P | C3’-C4’ | -5.52 1.39 1.53
18 B 1308 | G2P | C5-C4’ | 5.45 1.67 1.51
18 B 1308 | G2P | O2-C2’" | 4.96 1.55 1.43
18 B 1308 | G2P | C1’-N9 | -4.81 1.33 1.47
18 B 1308 | G2P | O4-C4’ | -4.25 1.35 1.45

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

Mol | Chain | Res | Type Atoms Z | Observed(°) | Ideal(?)
18 B 1308 | G2P | O4’-C4’-Ch’ | 13.47 152.48 109.33
18 B 1308 | G2P | C5-C4’-C3’ | -6.87 90.48 115.21
18 B 1308 | G2P | O5-C5-C4” | 6.8 132.31 108.99
18 B 1308 | G2P | C2-C1-N9 | -5.52 97.87 113.25
18 B 1308 | G2P | 0O3-C3-C2’ | -4.61 97.04 111.82

All (1) chirality outliers are listed below:

Mol | Chain | Res | Type | Atom
18 B 1308 | G2P C4’

All (3) torsion outliers are listed below:

Mol | Chain | Res | Type Atoms
18 B 1308 | G2P | C4’-C5-0O5’-PA
18 B 1308 | G2P | 04-C4’-C5-05’
18 B 1308 | G2P | C5-0O5-PA-O1A

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 G2P B 1308

© ' ©
© ©
Torsions Rings
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
5 B 3
4 A 2
6 C 2
The worst 5 of 7 chain breaks are listed below:
Model | Chain | Residue-1 | Atom-1 | Residue-2 | Atom-2 | Distance (A)
1 A 119:ASN C 120:GLU N 1.98
1 B 503:GLY C 504:ARG N 1.68
1 C 90:ASP C 91:HIS N 1.15
1 B 511:PRO C 512:ARG N 1.12
1 B 363:HIS C 364:1LE N 1.03
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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 T 18/19 (94%) 1.97 8 (44%) ml 63, 85, 96, 104 0
2 N 6/7 (85%) 2.73 6 (100%) o} |o] 51, 51, 51, 51 0
3 P 10/10 (100%) 1.09 1(10%) | 12] 117 71, 75, 93, 93 0
4 A | 1416/1733 (81%) | 0.47 67 (4%) 36 33 | 45, 110, 184, 223 0
5 B | 1112/1224 (90%) |  0.60 71 (6%) 25 27 | 45,119, 188, 216 0
6 C 266,318 (83%) 0.34 3(1%) |78 63 | 60,102, 161, 182 0
7 D 177/221 (80%) 0.67 11 (6%) 26 28 | 75,131, 170, 187 0
8 E 214/215 (99%) 0.42 8 (3%) 45 37 | 79,164, 209, 215 0
9 F 84/155 (54%) 0.18 1 (1%) 76 62 50, 81, 128, 147 0
10 G | 171/171 (100%) 0.57 7(4%) 41 36 | 79,106, 137, 162 0
11 H 133,146 (91%) 0.72 11 (8%) | 17) 21| | 124, 161,197,206 | 0
12 I 119/122 (97%) 0.80 10 (8%) | 17| 21 | 97, 151, 181, 222 0
13 J 65,70 (92%) 0.32 1 (1%) 72 57 | 64,102, 142, 149 0
14 K 114,120 (95%) 0.35 4 (3%) 47 38 | 65,106, 136, 143 0
15 L 46/70 (65%) 1.03 3(6%) 25 26 | 99,158, 191, 199 0
All | Al | 3951/4601 (85%) | 053 | 212 (5%) 31 30 | 45, 116, 188, 223 0

The worst 5 of 212 RSRZ outliers are listed below:

Mol | Chain | Res | Type | RSRZ
4 A 1387 | HIS 7.7
5 B 471 LYS 7.6
10 G 21 | ARG 5.7
5 B 507 | LYS 4.4
10 G 20 | PRO 4.4
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6.2 Non-standard residues in protein, DNA, RNA chains (i)

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

6.3 Carbohydrates (i)

There are no oligosaccharides 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
16 ZN I 204 1/1 0.93 0.06 | 186,186,186,186 0
17 MG A 1736 1/1 0.96 0.09 NN 0
16 ZN A 1734 1/1 0.97 0.06 | 112,112,112,112 0
16 ZN B 1307 1/1 0.98 0.09 67,67,67,67 0
16 ZN L 105 1/1 0.98 0.04 | 130,130,130,130 0
16 ZN I 203 1/1 0.98 0.09 | 108,108,108,108 0
16 ZN J 101 1/1 0.99 0.04 90,90,90,90 0
16 ZN A 1735 1/1 0.99 0.03 68,68,68,68 0
16 ZN C 319 1/1 0.99 0.06 63,63,63,63 0
IS | G2P | B | 1308 | 32/32 - ; 0,0,0,0 32

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 G2P B 1308:

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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