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Crystal structure of epoxomicin:20s proteasome reveals a molecular basis for
selectivity of alpha,beta-epoxyketone proteasome inhibitors

Groll, M.; Kim, K.B.; Kairies, N.; Huber, R.; Crews, C.

2000-11-03

2.25 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
http://wwpdb.org/validation /2016 /Xray ValidationReportHelp
with specific help available everywhere you see the (1) symbol.

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

MolProbity : 4.02b-467
Mogul : 1.7 (RC4), CSD as536be (2015)

Xtriage (Phenix) : NOT EXECUTED

EDS : NOT EXECUTED

Percentile statistics : 20151230.v01 (using entries in the PDB archive December 30th 2015)
Ideal geometry (proteins) : Engh & Huber (2001)
Ideal geometry (DNA, RNA) : Parkinson et al. (1996)
Validation Pipeline (wwPDB-VP) :  trunk26865



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

Page 2 wwPDB X-ray Structure Validation Summary Report 1G65

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 2.25 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 . 17
Ramachandran outliers () I 1.3%
Sidechain outliers I N 6.7%
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 102246 1095 (2.26-2.26)
Ramachandran outliers 100387 1063 (2.26-2.26)
Sidechain outliers 100360 1063 (2.26-2.26)

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.

Note EDS was not executed.

Mol | Chain | Length Quality of chain
1 A 250 71% 28%
1 O 250 68% 30%
2 B 244 60% 35% 5%
2 P 244 60% 35% 5%
3 C 241 63% 33%
3 Q 241 56% 38% 6%
4 D 242 64% 34%

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

Mol | Chain | Length Quality of chain
4 242 69% 20% .
5 E 233 62% 34% o
5 S 233 52% 42% 5%
6 F 244 66% 29% 5%
6 T 244 58% 37% 5%
7 G 243 60% 37% B
7 U 243 59% 37% o
8 H 222 73% 24% o
8 V 222 67% 28% 5%
9 I 204 74% 25% .
9 W 204 70% 27% o
10 J 198 68% 30% o
10 X 198 66% 32% o
11 K 212 68% 30% B
11 Y 212 68% 29% .
12 L 222 67% 30% o
12 Z 222 68% 30% o
13 1 233 63% 35% B
13 M 233 70% 27% B
14 2 196 62% 37% .
14 N 196 65% 35%
15 3 5) 40% 60%
15 4 ) 60% 40%
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2  Entry composition (i)

There are 17 unique types of molecules in this entry. The entry contains 52508 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 Proteasome component Y7.

Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
1 A 250 Tgtla; 12019 31115 3(;7 LSL 0 0 0
1 0 250 Tgtla; 12019 31115 3(;7 LSL 0 0 0
e Molecule 2 is a protein called Proteasome component Y13.

Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
2 B 244 ngz] 12%1 31§1 320 g 0 0 0
2 P 244 nga; 12001 3211 320 2 0 0 0
e Molecule 3 is a protein called Proteasome component PREG.

Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
3 ¢ 241 1112;3{1 11(:31 31?\)Il 3(;5 i 0 0 0
3 Q 241 1112;3{1 11(;31 31?\)Il 3(?5 i 0 0 0
e Molecule 4 is a protein called Proteasome component PUP2.

Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
4 D 242 112 gl 1 1(252 31?4 3(?9 g 0 0 0
4 R 242 112 2321 1 1(252 3?4 3(?9 g 0 0 0

e Molecule 5 is a protein called Proteasome component PRE5.
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Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
Total C N O S
g 2 233 1795 1129 312 350 4 0 0 0
Total C N O S
g S 233 1795 1129 312 350 4 0 0 0
e Molecule 6 is a protein called Proteasome component C1.
Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
Total C N O S
6 F 244 1897 1205 330 358 4 0 0 0
Total C N O S
6 T 244 1897 1205 330 358 4 0 0 0
e Molecule 7 is a protein called Proteasome component C7-alpha.
Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
Total C N O S
7 G 243 1921 1221 322 370 8 0 0 0
Total C N O S
7 U 243 1921 1221 322 370 8 0 0 0
e Molecule 8 is a protein called Proteasome component PUP1.
Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
Total C N O S
8 H 222 1685 1061 293 324 7 0 0 0
Total C N O S
8 v 222 1685 1061 293 324 7 0 0 0
e Molecule 9 is a protein called Proteasome component PUP3.
Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
Total C N O S
) I 204 1581 1010 258 305 8 0 0 0
Total C N O S
) w 204 1581 1010 258 305 8 0 0 0
e Molecule 10 is a protein called Proteasome component C11.
Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
Total C N O S
10 J 198 1585 1005 269 305 6 0 0 0

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

Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
Total C N O S
10 X 198 1585 1005 269 305 6 0 0 0

e Molecule 11 is a protein called Proteasome component PRE2.

Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
1 K 212 ?ZZZI 10(315 215\310 3(1)2 5 0 0 0
1 Y 212 ?2211 10(315 215\310 3?2 5 0 0 0

e Molecule 12 is a protein called Proteasome component C5.

Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
12 L 222 111%&;1 11(15 31(\;3 3(;5 i 0 0 0
12 z 222 1;(;;8;1 11(15 31(\)I?> 3(??5 i 0 0 0

e Molecule 13 is a protein called Proteasome component PREA4.

Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
Total C N O S
13 M 233 1824 1154 312 351 7 0 0 0
Total C N O S
13 1 233 1824 1154 312 351 7 0 0 0

e Molecule 14 is a protein called Proteasome component PRE3.

Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
Total C N O S
14 N 196 1512 955 250 300 7 0 0 0
Total C N O S
14 2 196 1512 955 250 300 7 0 0 0

e Molecule 15 is a protein called EPOXOMICIN (peptide inhibitor).

Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
Total C N O
15 3 5 29 98 4 7 0 0 0
Total C N O
15 4 5 29 98 4 7 0 0 0
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e Molecule 16 is MAGNESIUM ION (three-letter code: MG) (formula: Mg).

Mol | Chain | Residues Atoms ZeroOcc | AltConf

16 G 1 Total - Mg 0 0
1 1

16 D 1 Total Mg 0 0
1 1

16 K 1 Total Mg 0 0
1 1

16 H 1 Total Mg 0 0
1 1

Total Mg

16 1 2 5 9 0 0

16 N 1 Total Mg 0 0
1 1

16 L 1 Total Mg 0 0
1 1

Total Mg
16 F 2 5 9 0 0
e Molecule 17 is water.
Mol | Chain | Residues Atoms ZeroOcc | AltConf

Total O

17 A 100 100 100 0 0
Total O

17 B 72 9 79 0 0
Total O

17 C 71 1 - 0 0
Total O

17 D 86 36 36 0 0
Total O

17 E 57 57 57 0 0
Total O

17 F 98 08 08 0 0
Total O

17 G 106 106 106 0 0
Total O

17 H 129 129 129 0 0
Total O

17 1 109 109 109 0 0
Total O

17 J 114 114 114 0 0
Total O

17 K 94 04 04 0 0

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

Mol | Chain | Residues Atoms ZeroOcc | AltConf
17 L 147 Tloijl 1(27 0 0
17 M 130 Tf;gl 1%)0 0 0
17 N 115 Tlofg‘l 1?5 0 0
17 0 99 ngal 9% 0 0
17 P 72 T(;t;l 702 0 0
17 Q 68 Tg;al 6% 0 0
17 | R 87 Tg;al 5?7 0 0
17 S 56 ngal 506 0 0
17 T 05 ngal 55 0 0
17 U 111 Tloltfl 1(1)1 0 0
17 v 124 Tloztjl 1(2) ] 0 0
17 | W 111 Tloltfl 1?1 0 0
17 X 119 Tloltgl 1(1)9 0 0
17 Y 03 ngal 9% 0 0
17 |z 142 TIOEI 122 0 0
17 1 142 TIOEI 122 0 0
17 2 124 TIO;ZI 12 \ 0 0
17 5 1 Total O 0 0

1

1
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28%

71%
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These plots are drawn for all protein, RNA and DNA chains in the entry. The first graphic for a
chain summarises the proportions of errors 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.

3 Residue-property plots (i)

Note EDS was not executed.
e Molecule 1: Proteasome component Y7

Page 9
Chain A:

| geIy qgTy [ | [ | [ 45't 867S
TeTd | vgeE 984 (3141 1 L6TT
12T €€ g8k z121 9111 | 96TL
1 zeey %80 . TTe@ 1 S6TY
8TTH 1 | g8d 0121 (4351 | %611
L LTI f:iddct . 289 [ | ) 1345+ €61V
9TTA 1 [ | L0zZN o 1 2611
| gra [t 8Lk 9024 80Td . 161E
»11S 1 LLA [ | 1 0671
STTA fada't [ | z0TA L6b 1
ZITT 1224 zLd [ | 1 1810
1171 1 [ | 86T mm._. 98TA
L ommd 112K I 691 LBT1 98Ty
60T 1 S  [egesh [ | 181 ¥8TH
1 aLtet L9A Z611 R 1 1
68A 1 [ | [ | PN %84 1873
1 aL1eNn %91 881a @ €8y 1
98k 1 | gL | ug1d z8L SLT1T
780 mmS muu mw-S 187 1
| g8d | o0sp TLIY
mma :—N: 8a1 ow-:, 6LY Hmi
- 8.0
6.8 \.m.S mmm hms* Loy mmﬂz
8Lk 9L
mt, mm-:« 65V ﬂmQ 1 $91S
i zLa €911
%91 0611 Lo 874 TLN | oty
[ A | 7N 297X Loout Tomy
298 9811 [0 [ | 693 1
1 1 [ | £9Td g | 89% LSTA
I~ —
891 08TM 6€9 [ | 191 1
. ou8d 1 b [ | 08Th b 99) %818
9as L1 - 981 [ | - goa £81d
[ | [ | i agn L1671 = 9L zaIN
LyA £LTY @ | %eD 9871 @ 1 1818
991 1 M ) ggb ggTs m 29 09TL
1 697S 3, & ze HETA 3, 1 6%TA
93 | 891D © TEA [ | ) 891 8711
0%1 L9TY m | oosv T€Td m S 1 LyTh
1 1 = 621 0ETH Q © a1 . 9wk
9EL 1973 © | se1 [ | © $GA 3T
gEA 1 < 1T¥ szTh <5} 1 VoA
| wen 8314 m [ | HTTL m LoA 1
) LSTA ®) 241 | gery ®) 1 (4210
zex 1 % [ | zetd % oM 1914
TEA €s1d o 121 241 S 0v1 |
. ogy 1 - 0y [ | 9821 =) 6€9 8ETA
6L 0g1h m [] 8TTY 1 m 8e1 | oerr
| se1 6%TA . 114 LTy geT1 o, 1 9£14
LTy 1 . 918 9TTA zeey HTA GeTs
1 LET1 .. qTd | ermE [ | s seh PETA
mﬁ 9811 — HTL ¥118 wmmm N 1 mms
agTs o) €TL L eTTA o) oy
atd PETA = - e 3151 zzTy = 1 oETY
PIL | eemd % @) mﬂm ﬂmﬁ T2ed % m mE 1
£TL TeTd 0z 9ZTH
| TE1d 2 B 8 8074 | < .5 sx szl
L4 0gTYH M < | ea L0Td 1LTZK M < L4 $TTL
| | = SL | | = | |
2 $TIL 9821 ° o il 00T L7120 ® @) 5} 1210

RLDWIDE

0O
PROTEIN DATA BANK

erDe

W


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

1G65

wwPDB X-ray Structure Validation Summary Report

Page 10

L

Proteasome component Y13

SeTH
vETA
€€T1

[4348

81N

T1caE
0121

S0T1

0TS

2021
0021

e Molecule 2

—
5%

35%

60%

Chain P

Ll

L81

S8v

18T

© mm
~
Ed

LI

TLa

691

99

10
©
5]

L0 00
It} It}
12 -

S6TH
7611
€61V
C6T'1

06TI

1810

Y8TN

281a
1811

SLT1

89TN

%918
€971

T9TH

LSTX

3
L

{4435

A%

S¥1H

jaaxt

(4410
15429

8ETR

9€Td
SETS
PETA
E€ETH

1€1d
0E€TYH
6211

9TTH
sTTh
YTIL

E€TTA
CT11

Se€TH

[444)
T€2a

6221

9gtd

1220

vercA

F

81N

S1cl

F

Proteasome component PRE6

a4
0121

90TL
021

0TS

20Tl
00TL

e Molecule 3

861S
L6111

33%

63%

Chain C

901d

1071
00TY

96Y
€64
¥8d
28N
SLA

TLQ
04I

99%

191

650

%8s
€49y
[4:t
183
6%
8%
L7A
oA
1528
07A
6€D

9€D
SEL

T€A

821

Scd

€z

STd

(%

TSTd

9%1d

€%1d

9ETL
GETS

1€1d
0ETY
6ZTA
STTh
341}

2111
TTTR

1

0%Ty
6€TH

Proteasome component PRE6

LETH
9€cI

CTETA

6221

e Molecule 3

Lged
9TTs

STTA

(454

602N

6%

38%

56%

Chain Q

3

6.5
8.4
LLS
9LT

SS6L
¥ss
€94
[4:t!
163

o
<+
[

LYA
9%A

(528

152
07A
6€D

9€D
SEL

1€A

8T1

~
o
<

€ech

STd

0Ty

LyTH
9%1d

£¥1d

P14

8ETI

9ETL

YETA

0ETYH
62TA

STTh

9TTA

CIT1

60TA

90Td

00TYd

96Y

£64

163

681

181

0%TH
9€TI
ogea
L12d
91Ty
G1TA

(4148

Proteasome component PUP2

e Molecule 4

34%

64%

Chain D

RLDWIDE

erpBe

0O
PROTEIN DATA BANK

W



1G65

wwPDB X-ray Structure Validation Summary Report

Page 11

I

7120

2121
021
TOCKH
861X
L6111

9671
S6TY

€6TA

T6T1
0672

98711
G8TL
7811

08THM

LLTTT

VA KS

oLtz

9971
vo1V
€9TY

TOTN
0971

LSTd

614
811
L%1h
9YTA

0%1D
6ETY
8ETI
LETT

TE€1d
0ETY

8TIH
L2111
9CTH
<sTTd
DETTH

Proteasome component PUP2

144414
et

€ecl

LTTH

sgea
{423

1144
0zTH
612a

e Molecule 4

29%

69%

Chain R

1577458

j/4a8

[144S

91CL

454

(4141

0ETH

LTT1
oTTH

Proteasome component PRES

e Molecule 5

34%

62%

Dol Bal
] ®
< H

Chain E

@
o)
@

L6N

€64
T6'T

06N

181

3

LLS

SLD
22
€LH
04D
994

€98

6SS

98a

HaN

[4:¥'8
1971

6%A

vTA
€eh

0zYd

8TL

ST1d

1021
6610
86T1S
L6TI

761A

+

S8TN

40871

aosTI

L

8LTY4

9LTT

€9TL
[42%)
191X

L

€91d

8Y11

557490

157429

6ETI

LETT

€ETD
CTETR

0eTYd
6219
8T1H
LTIR

SzTh
%21l
£TIN
[443't
12Tl

(433

60TA

LOT1T

€074

TeTH

62CA

Proteasome component PRES

Lged
9¢Td

Teca

L1eH

e£1ey
(4198

0121

i

9028s
$0TH

e Molecule 5

5%

42%

52%

Chain S

€8d
8Y
18T

8.1
LLS

S.LD

€LH

0.0

II‘” II
©
=1

994

90
€98

6GS

[4°p |
761

N~ ®© OO
& & & 0
s

SYH
[44
izt
0%1
LEL
TEI

821
LTV

sz
vTA
4]

Tel

— N0 ~ =
e} - - = - I3
~ (=11 [ A B ~

TLIV
LOTV
€9TL

291D
TOTA

TST4

[ogra |
6711
8¥11

57428

15429

6€TI
8€ETI

26T

S8Y

Lged

7121

(4393

0121

80TL

[4u4s
1021

861S
L6TI
96TV

v61A

T611
0671

Proteasome component Cl1

8874

S8TIN

[4:19)

aos8TI
00874

vog8ta
0871

e Molecule 6

8L74

SLTX

—
5%

N
)
a

66%

Chain F

RLDWIDE

erpBe

0O
PROTEIN DATA BANK

W



1G65

wwPDB X-ray Structure Validation Summary Report

Page 12

STTY
114
0T1d
6071
807d
LOTI
s6d
v6d
€64
06N
68A
28I

LI
€LH

69A
890

T9d
841
€41
183
0GA

677

EYN
%0

8€I
LES

GEL

TEA

8CTA
Leoy

74

Tica

80cT4d
L0zTa

49022
90Ty

v0ca

L

9671

06TA

F

98TV

7811

8LTY

S.13

vLTY
ELTA

TLIS

99TL

9€TL

0ZTA

e Molecule 6

6€TH
8ETH

Lgza

ST20
1414,

Proteasome component Cl1

5%

37%

58%

Chain T

3

9111
STTY

ETTV

181

o -
© ©
= o

6%V

Proteasome component C7-alpha

74

™
(2]
=

TCN
(4

CIN

9671
S6TH
Y61V

T6TH
06TA

1874
981V

6.1
8LTM
LL13
9LT1
QqL13
bLIY
€LTY

L9TY

vo1V
€91V
291D

097X
681D
8GTH

T811
0GTH
6711
8711
LYTH

£PIN

T71A

6ETD

LETI
9ETL
GETS

€ETD
CETd

0ETY

LTIN

(4441

0zTA

6ecd
8ETH

9gTy
S€Td

Lgca

£2cd

TCTH

S120

%4y

(4149

11cd

60cd

L

voocH
90TH

702a

L

86TL

e Molecule 7

37%

60%

Chain G

S8Y

€8d
281

089
6.LN
8LA
LLA
OLW

Tly

19d

661

95a
S9d

671
8vA
LYA
oL
S%0

THd

6EY

62

92k

STd

(8

0LTh
691h

S9TL

6STD
89TA
LSTA
9STA

TSTL
08Ty
6%TX
8Y11
9%1d
TYIA
6ETA
8€T4
LETL
9€TT
278

TeTd
0ETYH

szTh

ovea

LETY
9€TI

6221

e
TeTd
0zey
81ca

S1Ty
4548

TITA
TIcE
0721

80cN
L0TY

voca

Proteasome component C7-alpha

e Molecule 7

37%

59%

Chain U

434

S8Y

0TY
6a
8k
LD

8814
L8713
98TH
S8TS

D¥8TH
H8TN

181d

H6LTH
asL1s

6LTH

Lita

ELTL

voTV

6STD

8TTIN

STTH

80Td
LOTHW

oveca

Leay
9€TI

6221

44
0zeyd
81cd

STV
4548

Trcd
0121

80cN
Loy

i

€02l

86TI

9671

6TV
T6T4

e Molecule 8

06TA

Proteasome component PUP1

RLDWIDE

erpBe

0O
PROTEIN DATA BANK

W



1G65

wwPDB X-ray Structure Validation Summary Report

Page 13

24%

73%

Chain H

LTT1
9TTS

i£4%8
€TTR

0z1a
6TTL

STTV
¥TTH
€111
T8
1174
¥801d
€0TD
661

98H

ey

081

LLA

891

99H

SSA

TSL

+

9gY
GEH

€en

CETT

Proteasome component PUP1

e Molecule 8

—
5%

+
B

28%

67%

Chain V

L-

€60

98H

€81
[4:20

08T

8LS
LLA

89T

99H

681

L3

oY

£%0

I

6ed

9€Y
SEH
¥e1
€eN

1€0
0EN
621

8TL
L1Q

STV

CTTA

OTN

00Ty

S6TN

€611

0871

8LINH

9410
SLTA
214

041D

L9711
991a
S9TN
YoTM
€971
291D

091h
1810
$9T1
THIN
6€1H
SETH
TETT
1271

9T18
{4 %)

€CTX

TCTIA

e Molecule 9

6111

PITH
€171
2118

Proteasome component PUP3

25%

74%

Chain I

T
-7}

L

8LT11

9LTR

Proteasome component PUP3

YLIA

TLIH

9G1Ss

TSTT

6€Td

SETA

0ETY

vc1d

e Molecule 9

A [445

8110

STT1

27%

70%

Chain W

634

L

T6TH
06T

8LTI
LLTI
9LTR
TLTM
8911

E9TV

T9IN

811D

0TTI

e Molecule 10

80Td
LOTYH

Proteasome component C11

30%

68%

Chain J

€0TD

0071

4064

T1S

60

SETA

CETd

621X

9TTV
et ]

0ZTA
61TY
8TTL

€111
TIT0

90N

g90T%

S0Td

Proteasome component C11

e Molecule 10

RLDWIDE

SPDB

PROTEIN DATA BANK

W



1G65

wwPDB X-ray Structure Validation Summary Report

Page 14

32%

66%

Chain X

0TT1
6072
80Td

g80T%

+

€L3

891

99%

€3GA

1

6%V

%S

6€d

9¢l

8T

STs

918
STV

€11
CTTA

01a

8A
PAS

%811
8LIA
LLTI
OLTH

L91d
99T

1912

SGT1
%911

08713
OFTH
£%TYH
(4499

TVIH
0%TH

8€TT
LETT

Proteasome component PRE2

SETA
PETL
E€ETR
CETd

6CTA

9TTV
21D
iZ498
€21d
(4431

0TTA
6TTY
8TTL

€111
(4341}

e Molecule 11

30%

68%

Chain K

€T1a

6114

ETTA
CITR

ozy

STV
vIA
€11

60CA
80¢CN
L0TN

40cs

Proteasome component PRE2

e Molecule 11

29%

68%

Chain Y

o~
|2

13279

F

vsoty
SOTL

€07D

00TH

vou

099

[4sh]

6%V

B

6€d

LEI

€EN

TEA

Tl
ocy

STV

€11

6b
84

94
SY

60TA
80T
LOTN

S0cs

00T

98TX

6LTL

LLTH

vLIN
ELTA

9910a
S9TYH

€91V
[4214 )
T9TY
09711
6971
8GTS
LSTH
99T

€9TL

911

5498
THIA

LETA

SETA

€14
CTETL
TE€T0

8CTH

e Molecule 12

9TT0

{1458

Proteasome component C5

30%

67%

Chain L

LOTH

[40a )
TOTI

€64
0631
S8H
08Y
LLN
TLQ
YOLN
0LH
298
6%V
Eidd
%S
EYN
[47%
07N

veA

0EX
624

121

614
8TL

STV
11

114

© -
? w0 N~ o
% a w < o

76Ta
€6TH
T6TH

281d
08TH

8LTA
LLTI
9LTT

€LT1

TLTa
0LTD

891D
L9TI
99TH
S9TY

8STS

0sta

F

[\i2 %]
dvhT1

IFPIN

44X

1541
07 TN

LETA
9ETd

Proteasome component C5

YETI
€ETT

62TV

442

L

6TTA
811§

STTd

e Molecule 12

€114

OTTA

30%

68%

Chain Z

LOTY

TOTI

66L
86H

3

v6d

*

884

€V
THA

=)
I3
~

€674
T6TH

7814

0813

8LTA
LLTI
9LT1

E€LT1

891h
1971
99TH
S9TY

€971

8G1S

SSTA

TSTA
0§73

F

Li225't
2%

L99IN

VoPId
P14

T
0% IN

LETA
9€1d

Proteasome component PRE4

YETI
€ETT

62TV

T21Yd

8T1S

F

e Molecule 13

€114

0TTA
60TV

RLDWIDE

erpBe

0O
PROTEIN DATA BANK

W



1G65

wwPDB X-ray Structure Validation Summary Report

Page 15

27%

70%

Chain M

661
86V

L

96M

£6N

Ll

98A

Sy
©
<

[4:28

084
6.1
8LA

9.d

L1

TLH
HOLY

S93

€9

L

L84
963

fefeli}

[472%
52

0
-m1
H

N R
= 3]

9-0

80CL

+

LBTH

88T

98714

%811

VI8TL

8LTI

S9TY

0974

LSTN

SSTI

DIPTI

9111

PTIN
ETTA
CITR
TT1Y
0TT1

w0TA

00TI

Proteasome component PRE4

e Molecule 13

35%

63%

~
™
=

Chain 1

S61

E6N

T6S

+

w8y

6LI
8LA

©
~
o

vl

veoLiE
TLY

LY

S9d

L84
983
SSI
18Q

SYI

™
<
=

Tl

Se€I
¥e1

ced

TOTA

661
86Y

602h
80CL
L0TH

S0TH

L

6614

Proteasome component PRE3

LBTH

TB6TA

7811

VI8TL

0814

8LTI

e Molecule 14

35%

65%

Chain N

LOTY

2OtV

86D

ey
€84

vld

TLD
O0LK

LOL

S9'1

€91

69A

GSI

Taa

8%s

8E€H

oo

een

zea

TeL

0EA

8TN

STk

ZTL

0zL
614

711

CTTA

ota

© N~ 0o
I>(—'h¥

2

TL

£L811
1,870

DL8TR

a.L810a
aLg8td

L8711

8111

9LTA
SLTH

TLTD
041D
691S

L91D

€971

1970

66711

LGTH

4TI
vaT4d

Proteasome component PRE3

TSTA

6%12
8vIY

SHIN
(4TS
9E€TH
€€T4
9211
0ZTH
6TTA
8T1S
P11d
€111

CTIL

6072

e Molecule 14

37%

62%

Chain 2

CTOTV

00TI

9%S

%0

[47:
15729

<+
™
|

TL

0ZL

9TV

€11
CTA

o
~ =
B a

©
=

[
H o=

-
2]

YETI

CTETL

6218

9ZTI

¥TIA

0ZTH

6TTA

811§

v11d

CTITL

0TTA

80T
LOTYH

€0TD

r£L811
1.8T0

EPOXOMICIN (peptide inhibitor)

e Molecule 15

60%

40%

Chain 3

Sé
21
€I

RLDWIDE

0O
PROTEIN DATA BANK

erpBe

W



Page 16 wwPDB X-ray Structure Validation Summary Report 1G65

e Molecule 15: EPOXOMICIN (peptide inhibitor)

Chain 4: 60% 40%
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4 Data and refinement statistics (i)

Xtriage (Phenix) and EDS were not executed - this section will therefore be incomplete.

Property Value Source
Space group P1211 Depositor
Cell constants 135.20A 300.20A 144.02A .
Depositor
a, b, c,a, 3,7 90.00°  112.98°  90.00°
Resolution (A) 20.00 - 2.25 Depositor
7 Data completencss (Not available) (20.00-2.25) | Depositor
(in resolution range)
Rinerge 0.11 Depositor
Raym (Not available) Depositor
Refinement program X-PLOR Depositor
R, Rree 0.283 , 0.336 Depositor
Estimated twinning fraction No twinning to report. Xtriage
Total number of atoms 52508 wwPDB-VP
Average B, all atoms (A2) 45.0 wwPDB-VP
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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: MG,
04D, IML, ACE

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 #1% >5 | RMSZ #éy >5
1 A 0.60 0/1952 0.80 0/2642
1 0 0.59 0/1952 0.79 0/2642
2 B 0.59 0/1935 0.76 0/2618
2 P 0.58 0/1935 0.77 0/2618
3 C 0.59 0/1920 0.78 | 1/2598 (0.0%)
3 Q 0.57 0/1920 0.78 | 1/2598 (0.0%)
1 D 0.59 0/1887 0.78 0/2541
1 R | 058 0/1887 0.75 0/2541
5 E 0.53 0/1823 0.73 0/2463
5 S 0.55 0/1823 0.74 0/2463
6 F 0.54 0/1937 0.76 | 1/2614 (0.0%)
6 T 0.59 0/1937 0.79 | 1/2614 (0.0%)
7 G 0.61 0/1959 0.79 0/2652
7 U 0.65 | 1/1959 (0.1%) | 0.80 0/2652
8 H 0.64 | 2/1716 (0.1%) | 0.94 | 4/2326 (0.2%)
8 v 0.62 | 1/1716 (0.1%) | 0.87 | 3/2326 (0.1%)
9 T 0.61 0/1611 0.81 0/2174
9 W | 0.64 0/1611 0.83 | 1/2174 (0.0%)
10 J 0.62 0/1613 0.80 0/2173
10 | X 0.63 0/1613 0.81 0/2173
11 K 0.64 | 1/1681 (0.1%) | 0.83 | 4/2274 (0.2%)
11 Y | 063 | 1/1681 (0.1%) | 0.81 | 3/2274 (0.1%)
12 L 0.64 0/1795 0.78 | 2/2420 (0.1%)
12 Z 0.59 0/1795 0.78 | 1/2420 (0.0%)
13 1 0.64 0/1855 0.84 | 2/2514 (0.1%)
13 | M | 0.60 0/1855 0.79 | 2/2514 (0.1%)
14 2 0.64 0/1541 0.76 | 1/2087 (0.0%)
141 | N 0.63 0/1541 0.80 | 2/2087 (0.1%)
15 3 1.51 0/14 153 0/18
15 1 1.25 0/14 1.38 0/18
Al | ANl | 0.61 |6/50478 (0.0%) | 0.80 | 29/63228 (0.0%)
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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
2 B 0 1

The worst 5 of 6 bond length outliers are listed below:

Mol | Chain | Res | Type | Atoms | Z | Observed(A) | Ideal(A)

8 H 1 THR C-N |-854 1.14 1.34

H 43 CYS | CB-5G | -5.80 1.72 1.81

11 K 1 THR C-N .80 1.47 1.34

7 U 109 | CYS | CB-SG | -5.53 1.72 1.81

8 \Y 31 CYS | CB-SG | -5.18 1.73 1.81
The worst 5 of 29 bond angle outliers are listed below:

Mol | Chain | Res | Type | Atoms Z Observed(°) | Ideal(°)
8 H 1 THR | O-C-N | -16.55 96.21 122.70
8 H 1 THR | C-N-CA | 12.88 153.89 121.70
8 \Y% 1 THR | O-C-N | -12.00 103.51 122.70
8 H 1 THR | CA-C-N | 11.83 143.22 117.20
8 A% 1 THR | C-N-CA | 9.97 146.62 121.70

There are no chirality outliers.

All (1) planarity outliers are listed below:

Mol | Chain
2 B

Res
144(A)

Group
Sidechain

Type
TYR

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 1915 0 1926 95 0
1 O 1915 0 1926 61 0
2 B 1905 0 1901 76 0

WO RLDWI

Continued on next page...

D E

PROTEIN DATA BANK
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Continued from previous page...

Mol | Chain | Non-H | H(model) | H(added) | Clashes | Symm-Clashes
2 P 1905 0 1901 85 0
3 C 1891 0 1900 74 0
3 Q 1891 0 1900 102 0
4 D 1862 0 1836 70 0
4 R 1862 0 1836 61 0
d B 1795 0 1797 70 0
d S 1795 0 1797 92 0
6 F 1897 0 1886 57 0
6 T 1897 0 1886 79 0
7 G 1921 0 1910 79 0
7 U 1921 0 1910 79 0
8 H 1685 0 1687 46 0
8 \Y% 1685 0 1687 63 0
9 I 1581 0 1573 38 0
9 W 1581 0 1574 50 0
10 J 1585 0 1590 52 0
10 X 1585 0 1590 95 0
11 K 1644 0 1592 99 0
11 Y 1644 0 1593 60 0
12 L 1757 0 1711 70 0
12 Z 1757 0 1711 62 0
13 1 1824 0 1832 65 0
13 M 1824 0 1832 48 0
14 2 1512 0 1481 99 0
14 N 1512 0 1481 20 0
15 3 39 0 o1 4 0
15 4 39 0 o1 3 0
16 D 1 0 0 0 0
16 F 2 0 0 0 0
16 G 1 0 0 0 0
16 H 1 0 0 0 0
16 I 2 0 0 0 0
16 K 1 0 0 0 0
16 L 1 0 0 0 0
16 N 1 0 0 0 0
17 1 142 0 0 1 0
17 2 124 0 0 0 0
17 3 1 0 0 0 0
17 A 100 0 0 2 0
17 B 72 0 0 1 0
17 C 71 0 0 0 0
17 D 86 0 0 5 0

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

Mol | Chain | Non-H | H(model) | H(added) | Clashes | Symm-Clashes
17 B o7 0 0 1 0
17 F 98 0 0 2 0
17 G 106 0 0 4 0
17 H 129 0 0 2 0
17 I 109 0 0 1 0
17 J 114 0 0 3 0
17 K 94 0 0 5 0
17 L 147 0 0 4 0
17 M 130 0 0 0 0
17 N 115 0 0 1 0
17 O 99 0 0 1 0
17 P 72 0 0 2 0
17 Q 68 0 0 0 0
17 R 87 0 0 3 0
17 S 56 0 0 3 0
17 T 95 0 0 5 0
17 U 111 0 0 6 0
17 \Y 124 0 0 8 0
17 W 111 0 0 3 0
17 X 119 0 0 5 0
17 Y 93 0 0 9 0
17 Z 142 0 0 6 0
All All 52508 0 49348 1644 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 17.

The worst 5 of 1644 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)
14:N:136:GLY:HA2 | 14:2:161:GLN:HE21 1.09 1.09
14:N:161:GLN:HE21 | 14:2:136:GLY:HA2 1.13 1.05
11:K:4:LEU:HD12 11:K:159:ILE:HD11 1.44 1.00
7:G:96:ALA:HA 7:G:107:MET:HE2 1.40 0.99
12:L:18:THR:CG2 12:L:30:TYR:HA 1.95 0.97

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 248/250 (99%) 220 (89%) | 26 (10%) | 2 (1%) 24 21
1 O 248/250 (99%) 218 (88%) | 28 (11%) | 2 (1%)

2 B 242/244 (99%) 217 (90%) | 21 (9%) 4 (2%)

2 P 242/244 (99%) 223 (92%) | 15 (6%) 4 (2%)

3 C 239/241 (99%) 218 (91%) | 16 (7%) 5 (2%)

3 Q 239/241 (99%) 214 (90%) | 18 (8%) 7 (3%)

4 D 240/242 (99%) 215 (90%) | 19 (8%) 6 (2%)

4 R 240/242 (99%) 213 (89%) | 22 (9%) 5 (2%)

5 E 231/233 (99%) 207 (90%) | 19 (8%) 5 (2%)

5 S 231/233 (99%) 207 (90%) | 15 (6%) 9 (4%)

6 F 242/244 (99%) 220 (91%) | 21 (9%) 1 (0%)

6 T 242/244 (99%) 220 (91%) | 20 (8%) 2 (1%) 24 21
7 G 241/243 (99%) 224 (93%) | 15 (6%) 2 (1%) 24 21
7 U 241/243 (99%) | 222 (92%) | 15 (6%) | 4 (2%) M
8 H 220/222 (99%) 204 (93%) | 15 (7%) 1 (0%) 34 34
8 \Y% 220/222 (99%) 205 (93%) | 14 (6%) 1 (0%) 34 34
9 I 202/204 (99%) 189 (94%) | 13 (6%) 0 100§ | 100
9 W 202/204 (99%) 192 (95%) 9 (4%) 1 (0%) 34 34
10 J 196,/198 (99%) 184 (94%) 9 (5%) 3 (2%) 13118
10 X 196/198 (99%) 185 (94%) 9 (5%) 2 (1%) 191116
11 K 210/212 (99%) 199 (95%) | 10 (5%) 1 (0%) 34 34
11 Y 210/212 (99%) 201 (96%) 8 (4%) 1 (0%) 34 34
12 L 220/222 (99%) 205 (93%) | 13 (6%) 2 (1%) 21 118
12 / 220/222 (99%) 206 (94%) | 13 (6%) 1 (0%) 34 34
13 1 231/233 (99%) 214 (93%) | 14 (6%) 3 (1%) 151110
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Continued from previous page...
Mol | Chain Analysed Favoured | Allowed | Outliers | Percentiles

13 M 231/233 (99%) | 213 (92%) | 13 (6%) | 5 (2%)
14 2 194/196 (99%) | 183 (94%) | 11 (6%) 0
14 N 194/196 (99%) | 184 (95%) | 10 (5%)
3
4

Cloo] [100]
o] [100]
o] [100]

15

15 1/5 (20%) 1 (100%) 0
15 1/5 (20%) 1 (100%) 0
All | All | 6314/6378 (99%) | 5804 (92%) | 431 (

5 of 79 Ramachandran outliers are listed below:

Mol | Chain | Res | Type
1 A 167 LYS
2 B | 218(C) | ASP
3 C 58 LEU
3 C 184 ALA
4 D | 123(E) | SER

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 209/209 (100%) 197 (94%) | 12 (6%) 25 26
1 O 209/209 (100%) 198 (95%) | 11 (5%) 28 30
2 B 203/203 (100%) 189 (93%) | 14 (7%) 191118
2 P 203/203 (100%) 187 (92%) | 16 (8%) 150113
3 C 213/213 (100%) 193 (91%) | 20 (9%) 11118
3 Q 213/213 (100%) 198 (93%) | 15 (7%) 19 117
4 D 198,/198 (100%) 181 (91%) (9%)

4 R 198/198 (100%) 187 (94%) (6%)
5 E 192/192 (100%) 171 (89%)
5t S 192/192 (100%) 170 (88%)
6 F 201/201 (100%) 181 (90%)
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Continued from previous page...

Mol | Chain Analysed Rotameric | Outliers | Percentiles
6 T 201/201 (100%) 180 (90%) | 21 (10%) ‘
7 G 207/207 (100%) 196 (95%) | 11 (5%) 28 30
7 U 207/207 (100%) 196 (95%) | 11 (5%) 28 30
8 H 181/181 (100%) 168 (93%) | 13 (%) 181116
8 \Y% 181/181 (100%) 167 (92%) | 14 (8%) 1615
9 | 172/172 (100%) 164 (95%) 8 (5%) 32 36
9 W 172/172 (100%) 166 (96%) 6 (4%) 43 53
10 J 175/175 (100%) 167 (95%) 8 (5%) 33 37
10 X 175/175 (100%) 167 (95%) 8 (5%) 33 37
11 K 169/169 (100%) 161 (95%) 8 (5%) 32 36
11 Y 169/169 (100%) 160 (95%) 9 (5%) 28 30
12 L 185/185 (100%) 173 (94%) | 12 (6%) 21 120
12 Z 185/185 (100%) 172 (93%) | 13 (7%) 19 117
13 1 199/199 (100%) 189 (95%) | 10 (5%) 30 33
13 M 199/199 (100%) 188 (94%) | 11 (6%) 27 27
14 2 162/162 (100%) 155 (96%) 7 (4%) 35 41
14 N 162/162 (100%) 155 (96%) 7 (4%) 35 41
15 3 2/2 (100%) 2 (100%) 0 100§ § 100
15 4 2/2 (100%) 2 (100%) 0 100 [ 200}
All All 5336/5336 (100%) | 4980 (93%) | 356 (7%) 20 119

5 of 356 residues with a non-rotameric sidechain are listed below:

Mol | Chain | Res | Type
12 L 144(P) | LEU
2 P 91 THR
12 Z 93 PHE
13 M 40 ASN
14 N | 187(E) | ASP

Some sidechains can be flipped to improve hydrogen bonding and reduce clashes. 5 of 175 such
sidechains are listed below:

Mol

Chain

Res | Type

13

M

93 ASN

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

Mol | Chain | Res | Type
3 Q 82 ASN
12 Z 144(J) | ASN
13 M 157 ASN
2 P 23 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)

2 non-standard protein/DNA/RNA residues 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).

. . Bond lengths Bond angles
Mol | Type | Chain | Res | Link | o\ "RMSZ | #(7] > 2 | Counts | RMSZ | #(7] > 2
15 | IML 3 2 | 15 | 789 | 258 | 2(28%) | 89,11 | 1.30 | 2 (25%)
15 | IML 4 2 | 15 | 789 | 227 | 2(28%) | 89,11 | 1.33 | 2(25%)

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 IML 3 2 15 - 0/10/10/12 | 0/0/0/0
15 IML 4 2 15 - 0/10/10/12 | 0/0/0/0

All (4) bond length outliers are listed below:

Mol | Chain | Res | Type | Atoms | Z | Observed(A) | Ideal(A)
15 4 2 IML | OXT-C | -5.05 1.20 1.42
15 3 2 IML | OXT-C | -4.83 1.21 1.42
15 4 2 IML | CB-CA | 2.37 1.57 1.53

Continued on next page...
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Continued from previous page...
Mol | Chain | Res | Type | Atoms | Z | Observed(A) | Ideal(A)
15 3 2 IML | CB-CA | 3.89 1.59 1.53

All (4) bond angle outliers are listed below:

Mol | Chain | Res | Type | Atoms Z | Observed(°) | Ideal(°)
15 4 2 IML C-CA-CB | 2.00 121.52 114.38
15 3 2 IML C-CA-CB | 2.39 122.88 114.38
15 3 2 IML | OXT-C-CA | 2.39 117.53 111.12
15 4 2 IML | OXT-C-CA | 2.83 118.69 111.12

There are no chirality outliers.
There are no torsion outliers.
There are no ring outliers.

No monomer is involved in short contacts.

5.5 Carbohydrates (i)

There are no carbohydrates in this entry.

5.6 Ligand geometry (i)

Of 10 ligands modelled in this entry, 10 are monoatomic - leaving 0 for Mogul analysis.
There are no bond length outliers.

There are no bond angle outliers.

There are no chirality outliers.

There are no torsion outliers.

There are no ring outliers.

No monomer is involved in short contacts.

5.7 Other polymers (i)

There are no such residues in this entry.


http://wwpdb.org/validation/2016/XrayValidationReportHelp#nonstandard_residues_and_ligands
http://wwpdb.org/validation/2016/XrayValidationReportHelp#nonstandard_residues_and_ligands
http://wwpdb.org/validation/2016/XrayValidationReportHelp#nonstandard_residues_and_ligands
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5.8 Polymer linkage issues (i)

There are no chain breaks in this entry.


http://wwpdb.org/validation/2016/XrayValidationReportHelp#polymer_linkage
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6 Fit of model and data (i)

6.1 Protein, DNA and RNA chains (i)

EDS was not executed - this section will therefore be empty.

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

EDS was not executed - this section will therefore be empty.

6.3 Carbohydrates (i)

EDS was not executed - this section will therefore be empty.

6.4 Ligands (i)

EDS was not executed - this section will therefore be empty.

6.5 Other polymers (i)

EDS was not executed - this section will therefore be empty.


http://wwpdb.org/validation/2016/XrayValidationReportHelp#fit_model_data
http://wwpdb.org/validation/2016/XrayValidationReportHelp#fit_protein_na_chains
http://wwpdb.org/validation/2016/XrayValidationReportHelp#fit_nonstandard_and_ligands
http://wwpdb.org/validation/2016/XrayValidationReportHelp#fit_nonstandard_and_ligands
http://wwpdb.org/validation/2016/XrayValidationReportHelp#fit_nonstandard_and_ligands
http://wwpdb.org/validation/2016/XrayValidationReportHelp#fit_nonstandard_and_ligands
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