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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 (i)) were used in the production of this report:

MolProbity : 4.02b-467
Mogul : 1.8.5(274361), CSD as541be (2020)

Xtriage (Phenix) : 1.13
EDS : 211
buster-report : 1.1.7 (2018)
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) : 2.11



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

Page 2 wwPDB X-ray Structure Validation Summary Report 1TWF

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 2.30 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
Rfree W 0.290
Clashscore . 23
Ramachandran outliers D 2 .2%
Sidechain outliers I I D 4.8%
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))
R free 130704 5042 (2.30-2.30)
Clashscore 141614 5643 (2.30-2.30)
Ramachandran outliers 138981 5575 (2.30-2.30)
Sidechain outliers 138945 5575 (2.30-2.30)

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%

Mol | Chain | Length Quality of chain
1 A 1733 47% 31% T A
2 B 1224 51% 36% ST
3 C 318 44% 37% . 16%
4 E 215 66% 33%
5 F 155 33% 21% . 46%
6 H 146 45% 40% % 9%
7 I 122 68% 29%

Continued on next page...
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Continued from previous page...
Mol | Chain | Length Quality of chain
8 J 70 44% 40% % 7%
9 K 120 54% 38% . 5%
10 70 31% 26% 9% 34%
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2  Entry composition (i)

There are 13 unique types of molecules in this entry. The entry contains 28318 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 largest subunit.

Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
Total C N O S
1 A 1419 11154 7023 1952 2118 61 0 0 0

e Molecule 2 is a protein called DNA-directed RNA polymerase II 140 kDa polypeptide.

Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
Total C N O S
2 B 1094 8711 5525 1519 1614 53 0 0 0

e Molecule 3 is a protein called DNA-directed RNA polymerase 11 45 kDa polypeptide.

Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
Total C N 0O 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 27 kDa polypep-

tide.
Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
Total C N 0O S
1 b 215 1760 1116 310 322 12 0 0 0

e Molecule 5 is a protein called DNA-directed RNA polymerases I, I1, and 111 23 kDa polypep-

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

e Molecule 6 is a protein called DNA-directed RNA polymerases I, IT, and IIT 14.5 kDa polypep-
tide.
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Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
Total C N O S
6 H 133 1068 673 180 211 4 0 0 0

e Molecule 7 is a protein called DNA-directed RNA polymerase II 14.2 kDa polypeptide.

Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
Total C N O S
7 I 122 997 613 182 191 11 0 0 0

e Molecule 8 is a protein called DNA-directed RNA polymerases I, II, and III 8.3 kDa polypep-

tide.
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 11 13.6 kDa polypeptide.

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

e Molecule 10 is a protein called DNA-directed RNA polymerases I, II, and III 7.7 kDa polypep-

tide.
Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
Total C N O S
10 L 16 364 224 72 64 4 0 0 0

e Molecule 11 is ZINC ION (three-letter code: ZN) (formula: Zn).

Mol | Chain | Residues Atoms ZeroOcc | AltConf
Total Zn
11 J 1 1 1 0 0
1 B 1 Total Zn 0 0
1 1
Total Zn
11 | 2 5 5 0 0
1 . 1 Total Zn 0 0
1 1
Total Zn
11 A 2 5 5 0 0

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

Mol | Chain | Residues Atoms ZeroOcc | AltConf
Total Zn
11 L 1 1 1 0 0

e Molecule 12 is MANGANESE (II) ION (three-letter code: MN) (formula: Mn).

Mol | Chain | Residues Atoms ZeroOcc | AltConf
Total Mn
12 A 2 9 9 0 0

e Molecule 13 is URIDINE 5-TRIPHOSPHATE (three-letter code: UTP) (formula: CoH15N2015P3).

UTP
mo, P
P
T oH
P
0. O °
O'P\OH
HO /\
Ho W™ ©
“ I
5
(8]
Mol | Chain | Residues Atoms ZeroOcc | AltConf
Total C N O P
13 B 1 29 9 2 15 3 0 0
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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

e Molecule 1: DNA-directed RNA polymerase II largest subunit

3 Residue-property plots (i)

Page 7
Chain A:

H £8¢H | Led 89%4d [ ] 1993 | ggud z98N €961
| | 9LEL L Le%L 8999 [ | $3LS 1989 +
1128 | | 99%S 1850 1599 I
L8TY 9121 69€S I 9GGM | 9p9d r 6E0TH
98Ty | | 89EY [ | 9591 188 1984 6261 | |
g8TH £LTN | L9ed £9%1 1981 [ ] [ ] I [ | 9£0TY
| | | | 99€A [ | 0881 T90 abLh 9260 GEOTA
6LT1T 0421 99€9 09%A 6551 [ ] BHLY $38N 9261 | peoTE
| | | 6921 | | [ | 856N 9£98 £HLA £4980a | | €E0Th
qLTH 8920 6GET SGHH 19971 [ | | TwLN | | 1269 | zeoTT |
| L9eY | | [ | [ | 1€9H THLN 0384 TE0TA
r 9921 wmmn 25520 1894 0%L1 mmws 0£0TY
0LTL | goed 6£4a | 6c0TH
| 69N $9zd ZGEA I I [ | 981 9169 8TOTL
mms £92L ﬁmﬂ 69%S €41 mmE [ | S168 L20TY
2921 ££93 ZH8A »16d | 9gotT
9g1a | teza LvEd F [ | 8198 1824 |81 £161T G20ty
[ | 092a 9%£a SHHN 8291 [ ] [ ] 0% Z167T | %20T1S
€9Td 69¢H SHEA | phwd 1381 S799 8TLY | | | 1168 £20TY
TSTA | 8ggh | bEd €951 [ | [ | $EBL 016d | |
[ | L1924 £HEN [ ] 2191 STLY [ | | 6060 zToTY
8770 | | THED 0v%a [ | $TLE zesd 8061 | |
LBTA 0gz1 THER [ ] €241 6090 [ ] ﬁmwm LO6L woms
9TH 652S 0ET LEDU (44} | 809I 174 | so6H
i | 8bed | 6gEN 9851 [ | 1091 [ | L18Y 5064 $00TN
HHTL L1524 8g€D aebH 619d 9091 T1LE wmw= $06L [ |
CgeTd 9% LY 8T8 S09H 118 | g06N 100TH
[32%) gved | | I LTSN | %099 0TLT z18d 2061 | 000TT
THTT whed ¥€ED TETA 9148 £09N 6041 [ | 1067 6661
| | £hed geed [ | [ | 209a [ | 6081 006a 8661
LETY | ghed zeeN 0zHY €168 [ | S0LY 8081 | | | |
| | 192 ) 6TH) [ | 8691 HOLY | | 168 %660
BETY oved | osex | 8148 %097 1881 | 0.1 9081 9684 | |
£eTH 621 621 | LTBR 9661 20L1T | | | | 886
| | | | 8zeY 9THY G69L L1021 z08N £684 | l86M
0gTa LTTA | | | Q19T 0053 I 00LN 1083 | | 9861
[ | 922 TTEN PT7Q 6671 669V 008A 688S 9860
£TTY | ggen 128d €151 | 86%u 2650 8690 | | | | 7863
| | $TTd 0zEY [ | L6BL | 1684 L69Y L6 9881 £861
0zTa | gTen | | L0%Y [ | 0654 [ | | 9648 I 2861
[ | [deat LTEY wmﬂ €650 683h #69L 968 [ |
a1 | Tees | oted z6%d | 8831 £691 #6.d £881 6.6S
[ | 023l STET T0%9 | T6%A L8GH [ ] [ | | zess [ |
1119 6Tcd | pIEY 06%H [ | 069A 683 188h GL6H
| | | | £1Ed 6871 698 mmmx | | «mmn
80TH 9TTA T1ed | 88WN | 8.8T 98.H
L L0100 | gres | 96€d 18%H 1481 €891 | | 6960
90TA $1eI [ | [ | | oish 289L 6LLd | |
| | | eteH L0EQ 16€1 £8%a 8LG) [ | 2964
mms Nmﬂ_ 90EN [ | [ | .99 mmE
S0ga 881 08%Y | e.88
g64 602N | | r- [ | TLGM $.9d 698
769 8021 TOEL 988@ LL¥d ﬂmﬁ €199 mms 1280
. geA L02T TOEY age1 955 | ougd
Z6H 902 | ooeA $SEN | oeubL 895d — S9LA 6989
164 | | 66CH | g8Ek BLEA ©oL98% [ w90 | 898X
[ | £02S 8624 z8ed €155 9931 9999 £9LY 981
L8Y | | | | 1861 1 G951 [ | | | | |
— 967d z6TY [ | | oSy 099N L8N %981
-G [ | 8Led 6974 £96d [ | 9.1 £98A

RLDWIDE

0O
PROTEIN DATA BANK

erpBe

W


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

wwPDB X-ray Structure Validation Summary Report 1TWF

Page 8

LT11a

¥CITH

0ZT111

8TTTA

91111
STT1S

L

TITIH

90TIN

¥0TTI

CTOTTY
T0T11T

660Td
860TA

960TS

6LOTH

LLOTL

SL07d
¥L013

TLOTI

8901V

990TA

¥901A
€90TH

6S0TH
8G0TA

6%0TI
8Y0TN

COTTH

00TV
66TTY
86T1a
L6TTT
S6TT1
[413%)

0611d

88TTh
L8TTD

E€LTTH

TLTTD

L9113
9911a
S9113
¥911d
€9TTI
CTOTTA
T9TTL

SqeT1d

28111
19118
0ST1S

9YTTA
SY11S
PIIA

0%TTH
6€1TH

YETTI
E€ETTT

TETTY

62112

L8TTR

mJﬂa:
18214
082712
6.2T1
8LTTN

9LTTA

TLTT1
0LTTN

89211
L9TTH
99CTL

voT1a
€9CTI
uJﬂaM
6STTH
8GTTH

6ETTY
8€TTI

L2211

€2TTa
TTTIN

0zzTd
6T2TL
81ZTh

91211
STTTY

CTITIA
T12T0

80CTL

S0TTH

|
LLETL
9LETL
SLETH
YLETA

GOETA
YIETN

SGETA

CSETA
TS€Td

8YETT

SYETH

cveTa
THPETI

6EETT

LEETH

E€EETI

6ZETL
8TETX

STETL

€TETa
CTETI

0Z€Td
6TETA

L

S1€TE

CIETN
TIETA

80€TL
L0€TH
90€TT
SOETA

S6CTL

10718

66ETYH

LBETT
96ETV

E6ETN

T6ETY

€8ETS

DNA-directed RNA polymerase II 140 kDa polypeptide

e Molecule 2

11%

36%

o
©
o

51%

Chain B

198
€91
[4°23
T9a

8GL

ped
€sb

LETK

Tena
0ETA
6014
8C11

9T1s
<218

€CTL
cTT1

*

81TY
ST1h
»11d
€114
TITT

6071
80TA

€0TN

682

T€Td
ogey

yX49S

STTA

[4443

612V
81¢S

s1zh

(454

L0TH

S0CI
70TI

CTOTR

0029

L6174

S610
v613
€614
T6T1

1811

8LIN

S.TY
7.1

CTLII
TL1d

6914
8919
L9TI
9914

91ed
S1eNd
7ie1
ETEW

T1€1

00€H
6623
86C1

96cd

v6ca
€6cd
[43149
1621

6821

.8CH

982CI
¥8cI

182d

9.T1

vled

SThL
{4974

0Z%1

SO%H

2o%d

18€1

98€1

G8€7T

€8EN

vLEM

TLES
TLEH

L9€1

S9€EL

T9¢€1

09e4d
65€d

LG€D
96€1
SGEI

18€X

8%eY
LYEN

Sven
vher
E€YeI

0vEY

Legeyd
9Eed

£eed
CEEA

0EEY
62EL

LTed

eI

ozea

L1€0

O

R LDWIDE
PROTEIN DATA BANK

W



wwPDB X-ray Structure Validation Summary Report 1TWF

Page 9

667N
8671
L6%Y

G671

£6%S
261
T6%L

S8%Y

€871

6.L%A

LLYY

v9%D
£9%1

CTEWH

6C%d
8TYI

LLSY
LSS
Tl8d
19s3

993

TOGH

8491
1884

€94d
TGS

0§sd

8¥%9D
LPSA

SHSI
%90

P91
0%3S

8ESN
LESH
9ESA
T€5h
8T4d
9Tsd

TTSA
7281

8T1GH
L1SL

STSH

€18h

£89S

T89M
089L

EE9A

T€9D

L1949
9191

7094
€091

£69d
T6SN
1694
06SH

883D

N~ oo o 0
© o o oo
©©O OO ©
M a>E <

98SM

8LLW

9LLY
SLLY

§9.d
%9.LS
€90

09.a
639.d

LGLd

SGLI

*

TSLA
084D

9vLS
S¥Ld
YPLH
E€YLI
cv.La
LD
LELL
TELA

9T LY

0TL1

90.Lb
SOLW

1693

898S
LG8Y

24684

0681
678D

1%80
9%81
av8s
©¥8S
€780

P8I
0981
6E8IW
8€8S

sesl
vesN

0€8X
6280

j44:29

{443}

818d

7184

2181
T18X

608W
808V
084

L

T08%
008b
66.d
86LA

88.4
L8LA

98LK
P8.LN
€8LL

v06¥

T06d
006V

8681

£681

L.8d
984
§S.84
v.84

cL8d
TL8L
0481

898N

098K
698

866d

9664
S664

€661

1863
9860

¥86H
£864

186V
663
G.L6b

vL6d
€L61

TL6L

9€6da
Se6d
YE6Y

607TD

LOTTY
00710
LBOTH
960TY
96071
60T
T60TA
28014
80Th
6L0TH
€LOTR
L90TY
990TS
19072
090TY
L80TH
95018
G90TI
£9013
TSOTA

TSOTL

9%07d
S%0TS

LEOTT

0€0T1

Lg0TI
92011

€20TA
2c0TL

810Td
L10TI

STOTH

TT0TI
07071
600Ta
800Td

€8TTY

6LTThH

LLTTH
9LTIN

PLITY

S9TTI

€91TD

LGTTY

0GTTY

%114

PPITY

(423

9ETTa

6C1TY

DNA-directed RNA polymerase II 45 kDa polypeptide

0zeTY
6121a

e Molecule 3

CITTI

L0TT1

TOZTH

16%

37%

44%

Chain C

€Lh

9972
SO
Y91V

291D
TOTH

68TV
89TA

9GTL
G671
2°1%)
€871
[4chxcs

6714
87TY

A%,
S¥10
PPII

0%IN
6ETD
8€TH

9€1d

YETL
€ETI

8TIN
Lg1d

w11

TTIA

4225

TIIN
807d
coth
1011
00TL

w63

682

LLI

0
N~
=2

0921

89CIL

baeH

zszh

082L
6%ca
8%CI

i4S

449

zheh
TH2d

6€Td
8€TCI

0ETH
62Ch
82cd

L1ca

414
€1ed

+

coed
TOTH

66TY

961a

Z6TH

98711
S8TY

1810
8.L14

LL13
9LTI

YLV

CTL1d

691

L9TH

S9TH

19Ty

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

e Molecule 4

R LDWIDE

O

PROTEIN DATA BANK

W



wwPDB X-ray Structure Validation Summary Report 1TWF

Page 10

33%

66%

Chain E:

807D
S0T4
YOTIN
€0TY

00TI

0zx

18

(4343

S0TS

ToTH

002H

96TA

T6TH

L8TR
98711

Y8IA

81V
087TY

L9TH

9971

29TH
TOTH

LGTS

€GTH

LYTH
9%TH

0711

LETH

CETI

LTI

S¢1d
YTIA

1

0TV
611S

LITL

STIN
PTIN

CTIR

0174
60TI

STTH

e Molecule 5: DNA-directed RNA polymerases I, II, and III 23 kDa polypeptide
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e Molecule 6: DNA-directed RNA polymerases I, II, and III 14.5 kDa polypeptide
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e Molecule 7: DNA-directed RNA polymerase II 14.2 kDa polypeptide
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e Molecule 10: 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 1222 Depositor
Cell constants 123.00A 223.00A 374.00A .
Depositor
a, b, c, a, B,y 90.00° 90.00° 90.00°
. 40.00 - 2.30 Depositor
Resolution (4) 39.60 — 2.19 EDS
% Data completeness (Not available) (40.00-2.30) Depositor
(in resolution range) 90.5 (39.69-2.19) EDS
Rinerge (Not available) Depositor
Raym (Not available) Depositor
<I/o(I)>" 0.95 (at 2.20A) Xtriage
Refinement program CNS Depositor
R R 0.247 ., 0.294 Depositor
» Phfree 0.292 . 0.290 DCC
Rfree test set 5166 reflections (2.00%) wwPDB-VP
Wilson B-factor (A?) 474 Xtriage
Anisotropy 0.331 Xtriage
Bulk solvent kyo(e/A?), By (A?) 0.33, 46.7 EDS
L-test for twinning” <|L| > =050, < L*>=10.33| Xtriage
Estimated twinning fraction No twinning to report. Xtriage
F,,F. correlation 0.92 EDS
Total number of atoms 28318 wwPDB-VP
Average B, all atoms (A?) 65.0 wwPDB-VP

Xtriage’s analysis on translational NCS is as follows: The largest off-origin peak in the Patterson
function is 2.09% 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: ZN,
MN, UTP

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 #é\ >5 | RMSZ #éy >5

1 A 043 | 1/11352 (0.0%) | 0.66 | 2/15352 (0.0%)
2 B 041 0/8882 0.64 | 1/11976 (0.0%)
3 C 041 0/2133 0.60 0/2891

1 D 0.41 0/1796 0.63 | 1/2416 (0.0%)
5 F 0.44 0/691 0.63 0/933

6 3 0.30 0/1086 0.58 0/1470

7 I 0.40 0/1016 0.60 0/1365

8 J 041 0/541 0.65 0/727

9 K 0.39 0/937 0.56 0/1265

10 L 0.37 0/366 0.55 0/485

Al | ANl | 041 | 1/28800 (0.0%) | 0.64 | 4/38880 (0.0%)

All (1) bond length outliers are listed below:

Mol | Chain | Res | Type | Atoms | Z | Observed(A) | Ideal(A)
1 A 764 | CYS | CB-SG | -7.44 1.69 1.82

All (4) bond angle outliers are listed below:

Mol | Chain | Res | Type Atoms Z | Observed(°) | Ideal(®)
1 A 472 | LEU | CA-CB-CG | -7.72 97.54 115.30
2 B 829 | CYS N-CA-C -6.17 94.35 111.00
4 D) 200 | ARG | NE-CZ-NH2 | -6.02 117.29 120.30
1 A 779 | PHE N-CA-C -5.00 97.50 111.00

There are no chirality outliers.

There are no planarity outliers.


https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#model_quality
https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#standard_geometry
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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 11154 0 11224 555 0
2 B 8711 0 8738 427 0
3 C 2095 0 2051 139 0
4 E 1760 0 1788 53 0
S F 679 0 701 34 0
6 H 1068 0 1040 o7 0
7 I 997 0 953 40 0
8 J 032 0 042 53 0
9 K 919 0 929 62 0
10 L 364 0 389 33 0
11 A 2 0 0 0 0
11 B 1 0 0 0 0
11 C 1 0 0 0 0
11 I 2 0 0 0 0
11 J 1 0 0 0 0
11 L 1 0 0 0 0
12 A 2 0 0 0 0
13 B 29 0 11 1 0
All All 28318 0 28366 1291 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 23.

The worst 5 of 1291 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:855: THR:HG21 1:A:857:ARG:HE 1.09 1.14
6:H:130:ARG:HA 6:H:133:ASN:HD22 1.11 1.11
1:A:1364:ASN:ND2 | 1:A:1366:ARG:HH11 1.53 1.05
1:A:351: THR:HG22 1:A:352:VAL:H 1.20 1.05
1:A:1364:ASN:HD21 | 1:A:1366:ARG:NH1 1.58 0.99
There are no symmetry-related clashes.
gPDB



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 | 1411/1733 (81%) | 1250 (89%) | 123 (9%) | 38 (3%) ‘
2 1074/1224 (88%) | 950 (88%) | 110 (10%) | 14 (1%) 12f 12
3 C 264/318 (83%) | 236 (89%) | 24 (9%) | 4 (2%) | [10]f10]
4 E 213/215 (99%) | 189 (89%) | 22 (10%) (
5 F 82/155 (53%) 76 (93%) 5 (6%) (
6 H 129/146 (88%) | 93 (72%) | 21 (16%) (
7 I 120/122 (98%) | 103 (86%) | 17 (14%)
8 J 63/70 (90%) 59 (94%) 3 (5%)
9 K 112/120 (93%) | 106 (95%) | 6 (5%)

10 L 44/70 (63%) 25 (57%) | 16 (36%)

All | ALl | 3512/4173 (84%) | 3087 (88%) | 347 (10%)

5 of 78 Ramachandran outliers are listed below:

Mol | Chain | Res | Type
1 A 29 ASP
1 A 464 PRO
1 A 465 TYR
1 A 466 SER
1 A 567 LYS

5.3.2 Protein sidechains ()

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
https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#protein_sidechains
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Mol | Chain Analysed Rotameric | Outliers | Percentiles
1 A 1239/1520 (82%) | 1180 (95%) | 59 (5%) 25 36
2 950/1061 (90%) | 903 (95%) | 47 (5%) 25 35
3 C 234/274 (85%) 226 (97%) 8 (3%) 37 51
4 E 197/197 (100%) | 191 (97%) 6 (3%) 41 57
5 F 74/137 (54%) 71 (96%) 3 (4%) 30 43
6 H 117/128 (91%) 115 (98%) 2 (2%) 60 76
7 I 116/116 (100%) | 109 (94%) 7 (6%) 191 26
8 J 60/65 (92%) 52 (87%) 8 (13%) 4014
9 K 99/102 (97%) 93 (94%) 6 (6%) 181 25
10 L 40/57 (70%) 35 (88%) 5 (12%) 44085
All All 3126/3657 (86%) | 2975 (95%) | 151 (5%) 25 36

5 of 151 residues with a non-rotameric sidechain are listed below:

Mol | Chain | Res | Type
2 B 313 MET
2 B 644 GLU
8 J 48 ARG
2 B 357 GLN
2 B 496 ARG

Some sidechains can be flipped to improve hydrogen bonding and reduce clashes. 5 of 84 such
sidechains are listed below:

Mol | Chain | Res | Type
2 B 255 GLN
2 B 587 HIS
7 I 116 ASN
2 B 363 HIS
2 B 484 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.


https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#rna
https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#nonstandard_residues_and_ligands
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5.5 Carbohydrates (i)

There are no carbohydrates in this entry.

5.6 Ligand geometry (i)

Of 11 ligands modelled in this entry, 10 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 Counts | RMSZ | #|Z| > 2 | Counts | RMSZ | #|Z| > 2
13 UTP B 3571 12 ] 26,30,30 | 2.20 5 (19%) | 34,4747 | 1.30 4 (11%)

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

13 Jurte | B [3571] 12 - 5/22/38/38 | 0/2/2/2
All (5) bond length outliers are listed below:

Mol | Chain | Res | Type | Atoms Z | Observed(A) | Ideal(A)
13 B 3571 | UTP | C6-C5 |-5.93 1.36 1.52
13 B 3571 | UTP C2-N1 5.92 1.44 1.35
13 B 3571 | UTP C6-N1 | -4.12 1.39 1.47
13 B 3571 | UTP | CI’-N1 | 3.94 1.54 1.46
13 B 3571 | UTP | PB-O1B | -2.09 1.45 1.55

All (4) bond angle outliers are listed below:

Mol | Chain | Res | Type Atoms Z | Observed(°) | Ideal(®)
13 B 3571 | UTP C5-C6-N1 | 3.53 123.25 111.61
13 B 3571 | UTP | O4’-C1’-C2’ | -2.72 100.70 106.64
13 B 3571 | UTP | 0O4-C4-C5 | 2.09 126.63 122.17
13 B 3571 | UTP | O4-C1’-N1 | 2.02 112.05 109.30



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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There are no chirality outliers.

All (5) torsion outliers are listed below:

Mol | Chain | Res | Type Atoms
13 B 3571 | UTP | PA-O3A-PB-O2B
13 B 3571 | UTP | PB-O3B-PG-02G
13 B 3571 | UTP | PA-O3A-PB-O1B
13 B 3571 | UTP | PB-O3B-PG-0O1G
13 B 3571 | UTP | PB-O3B-PG-03G

There are no ring outliers.

1 monomer is involved in 1 short contact:

Mol | Chain | Res | Type | Clashes | Symm-Clashes
13 B 3571 | UTP 1 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 UTP B 3571

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.


https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#nonstandard_residues_and_ligands
https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#polymer_linkage
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6 Fit of model and data (i)

6.1 Protein, DNA and RNA chains (i)

Unable to reproduce the depositors R factor - this section is therefore empty.

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

Unable to reproduce the depositors R factor - this section is therefore empty.

6.3 Carbohydrates (i)

Unable to reproduce the depositors R factor - this section is therefore empty.

6.4 Ligands (i)

Unable to reproduce the depositors R factor - this section is therefore empty.

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.

Electron density around UTP B 3571:

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



https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#fit_model_data
https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#fit_protein_na_chains
https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#fit_nonstandard_and_ligands
https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#fit_nonstandard_and_ligands
https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#fit_nonstandard_and_ligands
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6.5 Other polymers (i)

Unable to reproduce the depositors R factor - this section is therefore empty.


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