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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 Percentile Ranks Value
Clashscore T 48
Ramachandran outliers D 7.7 %
Sidechain outliers N 21.4%
RSRZ outliers I 0.4%
Worse Better

0 Percentile relative to all X-ray structures

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

Metric Whole archive Similar resolution
(#Entries) (#Entries, resolution range(A))
Clashscore 112137 1009 (3.20-3.20)
Ramachandran outliers 110173 1118 (3.22-3.18)
Sidechain outliers 110143 1117 (3.22-3.18)
RSRZ outliers 101464 1020 (3.22-3.18)

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. 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 903 i 29% 51% 17%
1 B 903 30% 52% 16%

WORLDWIDE
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2 Entry composition (i)

There are 2 unique types of molecules in this entry. The entry contains 14800 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 POLYMERASE.

Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
Total C N O S
1 A 903 7380 4739 1226 1382 33 0 0 0
Total C N O S
1 B 903 7380 4739 1226 1382 33 0 0 0

e Molecule 2 is GUANOSINE (three-letter code: GMP) (formula: CyoH;3N505).

0
me 7 s N
H N .\_‘_--' \‘::\t\\ )
e Xy SN
- " \,ﬂ-l;[_m-:z'[m\ OH
s O ! ‘3
ol
Mol | Chain | Residues Atoms ZeroOcc | AltConf
Total C N O
2 A 1 20 10 5 5 0 0
Total C N O
2 B 1 20 10 5 5 0 0
gPDB
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Chain A: .

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.

These plots are drawn for all protein, RNA and DNA chains in the entry. The first graphic for
e Molecule 1: DNA POLYMERASE

3 Residue-property plots (i)

Page 4

@
©
7]
©
®
i
=

8921 geeh 907& 0L¥A TvSe1 919N
89V SETY 2021 I | geeT S0%Y 697D | OTRSH SLON TvLh
190 ¥€1Q TEEA 074 8970 ovsd PL90 THLA 208d
| oou €eTT . 3921 | ogew  govd | L9%H | I | eL0k 0vLY | T080
S9H zeTd | w9zl 62EA 20BN 99%a 1191 2L9d L oee 008)

86.D

TETH 86TT €921 8zeA T0vd G99) 1£98 1190 8g.d
0ETH 12ea 0071 9Pk | oged 0491

0924 Szel 86ed
1683 TOPH £€8T 7094

veLd

— o
© ©
=
@ N
NN
=
o<
< w0
M M
o Te]
n <
w0
o
©
)
[
©
©
m

694 9z1d 8429 [ ] 099 zeay €093 £eLd
8SL I 15Tk YEEY I 1€ Z09N 5994 I €6.LA
1 . T2€1 0€ST TO9A | $99a 26.0
£54 €214 98711 0zeR 1978 6293 0093 £991 0£LT I
[ a1 | 441} 38TY 6T€H I frdetct 6654 | zoov | eaLd
130 | 1zia I €521 81eh 1294 | gesd 199d 8TLI 68.LY
ozTd | zsen LTEH 128 1681 0998 1TL1
1 2811 13T | oreN z8gh | esvA 965M [ egon | [ |
LTTA 1874 | osehA | STES | 18ed TSYa $25a I 8594 €gLd 98N
9174 | osts | 6%y | viea | 08€1 | 1s%s I 1594 TeLd 38LY
STTI 6L1d | svel £TEY 6LEN 0S%d €65V 959Y 2LV [ |
$11a 8LTA 1ye) [ zre1 | 8.LeN 6v7Y 1250 2651 359V [ | T8LA
£vd 173 TTE LLEN [ | | ozsd STLL 1848
Tvd 9,10 | ores [ osed | 9HvA 67GY 1119 08.LY
%0 60€T G.ed LAl 1 2990 91,8 6LLT
OvH OTTA 80ed 7 [ | 9TGA 1891 | QT 8L1S
1 60T [ ] €181 (4428 9851 0994 P1.0 i
1€ | gotI €0ET [ | | Teva sS85V 6%90 STLM 9LLK
9gs L0TH z0eN 89€ET OVvH 1 8H9A AT | sLN
sed I T0€D L9EY 6£71 z8SN | Lvom TTLN vLLT
vENX | ooen 99ea 8€vd 1854 9V9H 0TL1T eLLb
€€k %01 662N S9EM LEDY | 0881 SHON |60V 2L
2t [ ] 6180 I 80LA TL24
1 $EYd I [ | 0.3
82L G2 THoU S0LY 693
124 00T zEYD S0SN 9.5Y I [ |
66 TEPY 3§84 T0LM
| seN | zezk I 0EvT . | 6295 L toLd
164 [ | 0451 | geod 009
961 0621 1T%d 1054 1£99 I ¥9.Ld
360 682S I 9zHS | 008y 9E9A I
6TA | wes 88CA 6671 SE9N 1699
874 €61 | 1828 8671 2991 | we9a | 969% 1920
Pt z6k 98zd 16V 1 £€9T 9695 091

=3
[
put

Tevd S67N 895N TEN

0
e}
N
o
D
e}
)
I~

718 683 0z¥I 674 1581 [ ogoa | 15,3
£1a 884 1828 6171 £6v0 | oash 629V 169d |99
[T | | oszd I 81%S 6%V 395y I | 0699 99,3
TTI €81 6,23 LT%d 689V 9.0
. omy z8v =Via 9THA 929k €5.1
64 184 LLTK THEN i | geor TSI
8 1 9221 | oTver $I9S 5298 1824
1.0 s.2a oved £TPL 18%h 6v5d £290 0524
1 [ kA 6£€D [4574! 1 8%SL | gzol £891 6VLI
B8 €LTk L oTmva 971 1v5Y 1290 | 2894 890
e zlea 0Thd 1 9%50 1891 7k
zLI 1L21 60%S | gpev VLN
TLM 0L2A qgea 8071 Tlvd PheYH LT9A SPLT
™ o LETL $0zd | 6928 $EET LO%A TLEA | eved 9794 HLY

RLDWIDE

0O
PROTEIN DATA BANK

erpBe

W


http://wwpdb.org/validation/2016/XrayValidationReportHelp#residue_plots

wwPDB X-ray Structure Validation Summary Report 1WAF

Page 5

8984

0980

8981

8¥8M
L¥8Y
9¥%81

7v8x

628)1
8284

® €064

T064

T68A
0680
6881

DNA POLYMERASE

e Molecule 1

16%

52%

N M W0 O
Mmmommom
B> X A0

30%

o
a
IQI

Chain B

654
8SL

SS%

~
o
~

ie}
N
II‘ﬂ II

€N

=
N
QI

0zl

814

914
STI

111

< 0 o
Im.>m

-
=

CeTd
TETH

62TV
8zTh

9¢1d
rqic
¥21d

(44 %]
121d

6T1S
8TTL
LTTA
oT1d
STTI

€174

13244
0TTA

96L

067

v613
E€6TN

1614
06Td

98T1

¥81d

Z8T1

9914
¥911
€918
T9TM
1914

6SGTA

LSTD

€GTN

0S1a
6714

145
¥v1a
£71a

wis
ov1a
6ETA

LETL

vera
€ETI

29C1

0924

@® 95T
SG2N
astect
€5C1

082ZA

LyeH

€¥es
(47448

+

vecd
€€CI

1

6c2d
8ZZN

9zTA
S¢Ch
¥eed
€01

Teed
ozes
(Shaace
8TCA

9TCM

j2%4%
€121

T1CZA
0t1ed
6021

L02b

S02M
v0cd

20z
TOZA

86TT
L6TT

CEET

62EX
8CTeN
pras(s
9zel

TCeT
0zeX
6T€Y

LIEH
9TEN

£1€Y4

TTEN

80ed
L0€D

S0€X
voex
€0€T
20ex

66CN

Lecd
9624
S62d

€621
T6TA

06271

5820

€821
28cd
18¢s
9,21
.21

zLea

0Lz
69CS

192D
9924

€921

2OPN

66ed

68€D

18ed
98€H

£8€D
18ed
LLEN

9.€b
S.ed

TLEN

L
i

69€1
89€1

S9EM
v9el
€9€X

09€s

8GEA
LSES

$3ed

(418

0S€X

0L%A

L9%4
99%Q

2528

TOVW
09%D

96%S
2128
€57A

0S¥d
(4

4478

LESS
eSS
€€5T
TESH

0€ST

€15d
2154

60SS
8051

SOSN
Y0SH

20SY

6939V

L9GK
9951

8GSN
LSST

SGSY

6ESN
8€ST

0L9W

8994
1,994

S994
¥99a
€991

0993

879N

STON

1994

*

6€9S8

SE9N
7€9d

(45528

€290
229l
1290

9194

Y193

2194

809A
L099

oLy
6ELY
8€Ld

SELS
YeLA

CZELL

LTLI
9TLA

€TLd

6T.4

91,4

ETLM

CTLA

TILN

0TLT

80LX

€0LL
CTOLM

004D

8691

S69S

i
1

SLON
YLON

16.Ld

6.0
€6LA

S8LV

1818

6LLT
8L.LS

9LLA
SLLN

€LL0

TLL4
0L.L3

9.4

0.48A

8984

7581
€584

Ll

L¥8Y
9¥%8I
S%80

z¥8D
T84
0%8d
6E8N

9€8Y

€784

TI8&

O

R LDWIDE
PROTEIN DATA BANK

W



Page 6 wwPDB X-ray Structure Validation Summary Report 1WAF

4 Data and refinement statistics (i)

Property Value Source
Space group P1211 Depositor
Cell constants 88.32A 196.86A 118.31A .
Depositor
a, b, c, a, B, 90.00°  92.57° 90.00°
. 40.00 - 3.20 Depositor
Resolution (A) 20.88 — 3.20 EDS
% Data completeness (Not available) (40.00-3.20) Depositor
(in resolution range) 82.3 (29.88-3.20) EDS
Rinerge 0.14 Depositor
Reym (Not available) Depositor
<I/o(I)>" 1.67 (at 3.18A) Xtriage
Refinement program X-PLOR Depositor
R R 0.198 0.274 Depositor
» Thfree 0.208 , (Not available) DCC
Ryree test set No test flags present. DCC
Wilson B-factor (A?) 83.5 Xtriage
Anisotropy 0.248 Xtriage
Bulk solvent kg (e/A®), By, (A?) 0.27 , 64.6 EDS
L-test for twinning? <|L| > =048, < L?> = 0.31 Xtriage
Estimated twinning fraction 0.090 for h-k,-1 Xtriage
F,,F. correlation 0.93 EDS
Total number of atoms 14800 wwPDB-VP
Average B, all atoms (A?) 70.0 wwPDB-VP

Xtriage’s analysis on translational NCS is as follows: The largest off-origin peak in the Patterson
function is 3.47% 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:
GMP

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 0.90 | 2/7561 (0.0%) | 1.01 | 24/10217 (0.2%)
1 B 0.88 1/7561 (0.0%) | 0.99 | 13/10217 (0.1%)
All All 0.89 | 3/15122 (0.0%) | 1.00 | 37/20434 (0.2%)

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

Mol | Chain | #Chirality outliers | #Planarity outliers
1 A 0 4
1 B 0 6
All All 0 10
All (3) bond length outliers are listed below:
Mol | Chain | Res | Type | Atoms | Z | Observed(A) | Ideal(A)
1 A 759 | SER | CB-OG | -6.99 1.33 1.42
1 A 294 | SER | CB-OG | -5.47 1.35 1.42
1 B 826 | GLU | CG-CD | 5.10 1.59 1.51
The worst 5 of 37 bond angle outliers are listed below:
Mol | Chain | Res | Type | Atoms Z | Observed(°®) | Ideal(?)
1 A 461 | MET | N-CA-C 7.68 131.73 111.00
1 A 48 | LYS N-CA-C | -7.58 90.54 111.00
1 A 767 | PHE N-CA-C -7.07 91.92 111.00
1 A 490 | LEU | CA-CB-CG | -6.80 99.66 115.30
1 A 258 | GLY N-CA-C -6.71 96.32 113.10
grbDe
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There are no chirality outliers.

5 of 10 planarity outliers are listed below:

Mol | Chain | Res | Type | Group
1 A 323 | TYR | Sidechain
1 A 349 | TYR | Sidechain
1 A 350 | TYR | Sidechain
1 A 567 | TYR | Sidechain
1 B 188 | TYR | 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 7380 0 7265 722 0
1 B 7380 0 7265 674 0
A 20 0 13 2 0
2 B 20 0 13 2 0
All All 14800 0 14556 1396 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 48.

The worst 5 of 1396 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:B:253:ILE:CG2 1:B:260:ARG:HB2 1.63 1.26
1:B:246:ARG:HG2 | 1:B:246:ARG:HH11 1.06 1.13
1:B:253:ILE:HG22 | 1:B:260:ARG:HB2 1.20 1.12
1:B:253:1ILE:HG12 1:B:254:GLU:H 1.18 1.09
1:A:796:PHE:HB3 | 1:A:797:PRO:HD2 1.33 1.08

There are no symmetry-related clashes.
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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 901/903 (100%) 657 (73%) | 170 (19%) | 74 (8%) |
1 B 901/903 (100%) 659 (73%) | 177 (20%) | 65 (T%)

All All 1802/1806 (100%) | 1316 (73%) | 347 (19%) | 139 (8%)

5 of 139 Ramachandran outliers are listed below:

Mol | Chain | Res | Type
1 A 43 GLU
1 A 255 ASN
1 A 312 LEU
1 A 316 ASN
1 A 405 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.

Mol | Chain Analysed Rotameric | Outliers | Percentiles
1 A | 802/802 (100%) | 634 (79%) | 168 (21%) Tl |
1 B 802/802 (100%) | 627 (78%) | 175 (22%) |[a]

All | Al | 1604/1604 (100%) | 1261 (79%) | 343 (21%) |E

5 of 343 residues with a non-rotameric sidechain are listed below:

Mol | Chain

Res

Type

1 A

853

GLU

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

Mol | Chain | Res | Type
1 B 142 ILE
1 B 816 LYS
1 A 863 LEU
1 B 30 GLU

Some sidechains can be flipped to improve hydrogen bonding and reduce clashes. 5 of 39 such
sidechains are listed below:

Mol | Chain | Res | Type
1 B 112 ASN
1 B 232 ASN
1 B 645 ASN
1 B 158 ASN
1 B 173 GLN

5.3.3 RNA (D

There are no RNA molecules in this entry.

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

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

5.5 Carbohydrates (i)

There are no carbohydrates in this entry.

5.6 Ligand geometry (i)

2 ligands are modelled in this entry.

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


http://wwpdb.org/validation/2016/XrayValidationReportHelp#rna
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. . Bond lengths Bond angles
Mol | Type | Chain | Res | Link | /"' RMSZ | 47| > 2| Counts | RMSZ | #]Z| > 2
GMP A 999 - 18,22,22 | 2.52 | 6 (33%) | 19,33,33 | 2.93 6 (31%)
GMP B 999 - 18,22,22 | 2.55 | 6 (33%) | 19,33,33 | 3.47 | 8 (42%)

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.
no outliers of that kind were identified.

Mol | Type | Chain | Res | Link | Chirals | Torsions | Rings
2 GMP A 999 - - 0/2/22/22 | 0/3/3/3
2 GMP B 999 - - 0/2/22/22 | 0/3/3/3
The worst 5 of 12 bond length outliers are listed below:
Mol | Chain | Res | Type | Atoms | Z | Observed(A) | Ideal(A)
2 A 999 | GMP | C4-N3 | 2.06 1.39 1.35
2 A 999 | GMP | O4’-C1’ | 2.18 1.44 1.41
2 B 999 | GMP | C2-N2 | 2.37 1.38 1.34
2 A 999 | GMP | C6-C5 | 2.66 1.46 1.41
2 B 999 | GMP | O4-C1’ | 3.10 1.45 1.41

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

Mol | Chain | Res | Type Atoms Z | Observed(°) | Ideal(®)
2 B 999 | GMP | (C5-C6-N1 | -8.56 111.30 123.48
2 A 999 | GMP | C5-C6-N1 | -8.11 111.93 123.48
2 B 999 | GMP | N3-C2-N1 | -5.92 118.81 127.46
2 A 999 | GMP | N3-C2-N1 | -4.60 120.75 127.46
2 B 999 | GMP | C2-C3-C4" | -4.17 94.49 102.62

There are no chirality outliers.

There are no torsion outliers.

There are no ring outliers.

2 monomers are involved in 4 short contacts:

Mol | Chain | Res | Type | Clashes | Symm-Clashes
2 A 999 | GMP 2 0
2 B 999 | GMP 2 0

means
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5.7 Other polymers (i)

There are no such residues in this entry.

5.8 Polymer linkage issues (i)

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

6.1 Protein, DNA and RNA chains (i)

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 903/903 (100%) -0.46 40, 68, 100, 100 0
1 B 903,/903 (100%) -0.49 39, 68, 100, 100 0
All All 1806,/1806 (100%) -0.47 39, 68, 100, 100 0

The worst 5 of 8 RSRZ outliers are listed below:

Mol | Chain | Res | Type | RSRZ
903 | PHE 3.6
257 | TYR 3.0
508 | LEU 3.0
514 | LEU 2.5
507 | ASN 2.5

—| = =] = -
> | | |

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 carbohydrates 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. LLDF column lists the quality of electron
density of the group with respect to its neighbouring residues in protein, DNA or RNA chains.
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.
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Mol | Type | Chain | Res | Atoms | RSCC | RSR | LLDF | B-factors(A?) | Q<0.9
2 GMP B 999 | 20/20 0.96 0.20 0.63 82,82,84,84 0
2 GMP A 999 | 20/20 0.96 0.18 0.38 81,82,84,84 0

6.5 Other polymers (i)

There are no such residues in this entry.
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