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PDB ID
Title

Authors
Deposited on
Resolution

Mar 5, 2026 — 09:59 PM UTC

IMX5 / pdb_00001mxb5

Crystal Structure of Human Liver Carboxylesterase in complexed with homa-
tropine, a cocaine analogue

Bencharit, S.; Morton, C.L.; Xue, Y.; Potter, P.M.; Redinbo, M.R.
2002-10-01

2.80 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 as543be (2022)

Xtriage (Phenix) : NOT EXECUTED

EDS : NOT EXECUTED

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

Validation Pipeline (wwPDB-VP) : 2.49



https://www.wwpdb.org/validation/2017/XrayValidationReportHelp
https://www.wwpdb.org/validation/2017/XrayValidationReportHelp
https://www.wwpdb.org/validation/2017/XrayValidationReportHelp
http://www.wwpdb.org/validation/2017/FAQs#types
https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#references
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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 2.80 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 | - 0|
Ramachandran outliers IS | D 0.3%
Sidechain outliers I [[— > 59
Worse Better
I 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 190562 4276 (2.80-2.80)
Ramachandran outliers 187476 4196 (2.80-2.80)
Sidechain outliers 187428 4198 (2.80-2.80)

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%

Note EDS was not executed.

Mol | Chain | Length Quality of chain
1 A 548 64% 32% A
1 B 548 60% 35% e
1 C 548 60% 35% R
1 D 948 61% 34% ..
1 E 548 60% 33% -
1 F 548 64% 32% -

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-
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Page 3 wwPDB X-ray Structure Validation Summary Report 1MX5

ria:

Mol | Type | Chain | Res | Chirality | Geometry | Clashes | Electron density
2 NAG B 279 X - - -
2 NAG D 479 X - - -
2 NAG F 679 X - - -
3 STA B 282 - - X -
4 CL A 11 - - X -
4 CL E 15 - - X -
5 HTQ A 111 - - X -
5 HTQ B 212 - - X -
5 HTQ E 515 - - X -
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2 Entry composition (i)

There are 6 unique types of molecules in this entry. The entry contains 26960 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 liver Carboxylesterase I.

Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
1 A 532 Z(ig%l 26062 615\515 723 2SO 0 0 0
1 B 531 Z‘i;il 26%9 615\514 721 280 0 0 0
1 ¢ o3l ch)gil 26059 615\514 7(6)1 280 0 0 0
o 2| 00 ae o5 705 20 0 0 0
L] E WU | U s as 761 20 0 0 0
L F S| o s as 761 20 0 0 0

There are 6 discrepancies between the modelled and reference sequences:

Chain | Residue | Modelled | Actual | Comment | Reference
A ? GLN deletion UNP P23141
B ? GLN deletion UNP P23141
C ? GLN deletion UNP P23141
D ? GLN deletion UNP P23141
E ? GLN deletion UNP P23141
F ? GLN deletion UNP P23141

e Molecule 2 is 2-acetamido-2-deoxy-beta-D-glucopyranose (CCD ID: NAG) (formula:

C8H15NO6).



https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#entry_composition
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NAG
06
OH
o1 05 J
HO O . AT
lc1R) o5
C2(R) C4(S)
N2 ""\\_\CS(R)/_/"
H OH
- 04
C7 I~ OH
cs ' OO?‘ 03
Mol | Chain | Residues Atoms ZeroOcc | AltConf
Total C N O
2 A 1 14 8 1 5 0 0
Total C N O
2 B 1 14 8 1 5 0 0
Total C N O
2 C 1 14 8 1 5 0 0
Total C N O
2 D 1 14 8 1 5 0 0
Total C N O
2 E 1 14 8 1 5 0 0
Total C N O
2 B 1 14 8 1 5 0 0
Total C N O
2 K 1 14 8 1 5 0 0

e Molecule 3 is N-acetyl-alpha-neuraminic acid (CCD ID: SIA) (formula: Cy1H19NOy).
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SIA
~ QoA
06 C1 -
?“?‘-\ \(IDB[F’.’ZI_’_/C"?!F;_\.\ O .
ogHO : llléﬁiF’-" CEiF\*..'I'I OHe:
Of s _ea
o8 H o
“%l. OH
CH‘./ \ 001004
Mol | Chain | Residues Atoms ZeroOcc | AltConf
Total C N O
3 A 1 21 1 1 9 0 0
Total C N O
3 B 1 21 11 1 9 0 0
Total C N O
3 K 1 21 11 1 9 0 0

e Molecule 4 is CHLORIDE ION (CCD ID: CL) (formula: Cl).

Mol | Chain | Residues Atoms ZeroOcc | AltConf
4 A 1 Total Cl 0 0
1 1
4 B 1 Toltal (il 0 0

e Molecule 5 is HOMOTROPINE (CCD ID: HTQ) (formula: C;6H2NO3).
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H5 ,_,\3\%‘\
Qo
012Q :?/C
A
. c‘_’ff:}"' OHozo
ant
ae (7 N\
\____.__:_/,,. c
Mol | Chain | Residues Atoms ZeroOcc | AltConf
Total C N O
o A 1 20 16 1 3 0 0
Total C N O
o A 1 40 32 2 6 0 1
Total C N O
o B 1 20 16 1 3 0 0
Total C N O
o B 1 40 32 2 6 0 1
Total C N O
o C 1 20 16 1 3 0 0
Total C N O
o C 1 40 32 2 6 0 1
Total C N O
o D 1 20 16 1 3 0 0
Total C N O
o D 1 40 32 2 6 0 1
Total C N O
o 2 1 20 16 1 3 0 0
Total C N O
o 2 1 40 32 2 6 0 1
Total C N O
o K 1 20 16 1 3 0 0
Total C N O
5 K 1 40 32 2 6 0 1

e Molecule 6 is water.
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Mol | Chain | Residues Atoms ZeroOcc | AltConf

6 A 249 1;0531 229 0 0

6 | B so3 | ol 0 0

6 | C a0 | o D 0 0

6 | D 01 | o D 0 0

6 | E 205 | oAl D 0 0

6 | F TR I 0 0
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3 Residue-property plots (i)

These plots are drawn for all protein, RNA, DNA and oligosaccharide chains in the entry. The first

graphic for a chain summarises the proportions of the various outlier classes displayed in the second
graphic. The second graphic shows the sequence view annotated by issues in geometry. 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. 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.

Note EDS was not executed.
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32%

64%

Chain A:

€VTID
[442 %]
15425
OVTTH

meaB
SETTA
veT1d
€ETTT
NJmam
SCTTY
wﬁmﬂm

6TTTT

SOTTA
70114

2OoTTL

66073

L6071

S60TH

mmmﬂ<
0601d
68010

180TD

6L0TN

69070

€90T1

€¥0Td

07071

8E0TA
LE0TA
9€0TH

€011
€E0TA

920TA
STOTA
¥201d

2eoTs
12018

ST
vseia
mmﬂﬂm
PAZAR
9vC1a
14449}
[aZ4%:]
15747
0veTd
mmMeq
9ETTY

TECTA

mNmH>
seera

(44424
0ceTa

81CTd
]
STCTA
|
21eTd
TIZIN
(2453}
|
L02TS
9021V
S0CTI
]
66174
]
T6TTH
L oerEo |
68TTM
88TTIN
e
98114
S8TTS
|
LLTT4
9LT1D
|
€9TTA
]
8SGTTV
|
CSTTA
|
9VTTA
SYTT

SGETd

TSETN

67ETD
8VETA

EVETL

6EETY

9eETh

€eetTd
ceeTd

Yeera

F

8TETT

€TETY

F

80€TT

90€TT

70€11
€0E€Td

TOETH

L6TTL
96273

c6ecTa

28T
18CTA

8.LTTL
LLTTL

04271

89CT1

99CTd

¥oT11
€92Td
29T

09zZ1a

LSTTA

8EVTY
LEVTH

SEVTYE

EEVTA

62¥%Td
8CHTA

9¢HT4

€Ty 1a

114498
0ZYT1

9T¥T1
eTVIA

(A4
TIVTA

60%Ta

€0%TA
[40i4%)

LBETd

L

06€TD
68ETA
88€TT
L8€Td
98ETA
S8€ETS

Z8ETT

08€ETS

8LETY
LLETL

€LETT

0LeT1d
69€TS
89€TT
L9€Td

L

€9€T1

09€Td
6GETI

€5STH

TG8ST4
0GST1T

LYSTM
9YSTd

evard
€ESTL
8zSTh
P1S11

LOSTD
90STN

8671

967 TA
S67TI

€6¥71S
[4:574'8
6.%1d
8LYTV
LLYTD
Y.Lv1S
(4%

99%1D

vovIA

T9%1d
09%T%

9S71S
SSvT4

LYVTA
OVVTIN

TYVIL

[4a%7444

e Molecule 1: liver Carboxylesterase I

35%

60%

Chain B:

€ETTS

TETTA

Lezea

€22CH

6122D
81¢c4d

STCCA

T1CZCZN

+

z0zTh
T02ZA

6612H

L9121

€9TCA

19124
09TCH

9912y

€sted
CST1CTA

LY1TD
9Y1CA
SPTCN
9121
€VTCO
Zv1ed
912D
0%TCH
6ETCI
8ETTM

v€TCd

[43%4:¢

€crel

0zZTeN
61121

v112d

ceeed

62€T1

6T€TT
81€T1

91€Th

€T€TYH

T1ECa

70€21

TOETN

Lezel

€6cea
[444cs

0622L

RLDWIDE

erpBe

8822h
L8tcy

¥8¢CH
€82CA
[4:144'

6.2Cs
8.2CL
Rk AAN

89¢CI
¥9ce1
€92ed
[4144)
T9gCA
85¢eH
96221
45144\
€9¢¢s
[414AN
i 44

444498

[4a744s
T¥CCH

6€2T1

LeTeH
9gTey

0O
PROTEIN DATA BANK

W


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

1MX5

wwPDB X-ray Structure Validation Summary Report

Page 10

L0¥eL
90%2D
70ve1
mo“m>
86€CHd
L6€ed
96€CI
ma“wq
06€2D
68ETA

18€td
wwﬂm»
6.LETH
8.LETY

9.g2x
SLETY

NNMNQ
69€TS
89€T1
19€2d
99€TA

Y9€TH
mm“mq
8S€TT
LSETH

S5€Td

€5€2h
cseey
TSETN

6%€2D
8%ETA

w#ﬂw»
e£veTl
CTYECH

vcsea

v1s21

L0S2D

T0oSeV

86%CH

S67C

06721

98%¢s

|
8Ty

|
6.¥2d
8.L¥Cy

i

L9%2a

S9¥CI
79vCA

29veH
T9%2d
owmux
98%2s
mmﬂmm

[4:144"

05%2h
(474

LYYCA
Eiaxall

¢¢mwh
LEVCH
wmmuz
6cved
mmﬂw>
STHTH
2474\

81¥C1

i

e Molecule 1

91¥C1

145798
€TVeH

€59eH

08521

LySTH

vvacA

T¥S2a

8€STH

€ESTL
CESTN

liver Carboxylesterase I

35%

60%

Chain C

SYTEN
¥y1IeT
EVTED

13745°0]
O¥TEH
6ETET
8ETEM

YETEd

CETEY

6TT€T

viied

80TEL

901€d
SOTEN
70T€d

20TEL
Toted
00TET
660€d

LB0ET

360ED
|
060£a
680ED
|
€804
|
8,083
|
5088
208N
|
L90gd
|
67081
|
9v08d
570Eb
|
8808A
Lg08d

¥zoed
€20€d

6vzeN

ovced

{44408

(474!
T¥CEH

B6ETET
8ETEN

9€TEV

€ETEeS

6TTEN

gceed

€2TED

oceed
61CED

L1CET

STCEA
S0CZET
86T€7T

61€

(45591
T6TEH

88TEN

S8T€ES

281¢€d

€LTED

69T€D
89T€I

€9TEA

T9T€d

€5T€d

6VIEY

9¥TEA

veeed
€eeed

ogeeN
62€ET

veeeda

6TEET

L1€ed
GTEES

60e€D
80€€T

3

€0€ed

TOEEN

66CET

L6TEL
962€d

€62€d
z62ed

062€L
682N
88zeb
¥8C€H

182EA

6.LT€ES
8.LTEL

cLTEY
89C€1
¥92e1

€92ed
292eN

09zed

LSTeN

G§5CeT
YSCEN

¢STeL
TS2eT

00¥EL

86€€d

19€€d

ToEEN

TOEEN
09¢ged

85€ET
LSEEM

GSEEL

i

liver Carboxylesterase I

€5€€D
ZSeEN

0G€ET
67€ED
8YEEA

CYEEH
0veeEN
6eEEY
8EEET

9EEED

TOSEV

86VEN

96VEA
S6VEN

€67€ES
T6YET
|
6.7ed
8LYEY
LL%€D
|
TLYET
i
L9%ed
i
7oveEn
i
T9%ed
09veN
i
9S¥€ES
i
¢shed
[
8vved
LYYER
OVFEN
[
ovveEY
I
LEVEH
i
EEVEN
[
62ved
8TVEA
]
STYEN

0CPET

8TVET
L19Ed

ST%ed
vIved
ETveN

:Mm>
LOYEL
90%€D
S0PED
70VET

covex

LYSEM
o¥sed

TvSea

8ESEN

€ESEL

8zsed
L2SET

zzsed
crsed
LOSED
S0S€Y

Y0SEY
€05€d

e Molecule 1

34%

61%

Chain D

YeTvd
E€ETYT
CETVY

SCTVV
6TT¥1
A5

[a%574)
129572

90T
SOTHY
Y0THY
€0TTN

S60%0
68070
88071
L80%0
980V

£80%A

T80%L

8L0%)

v.L0¥M
€L0%d

69070
€90¥%1

15071

67071

3

0701

8E0VA
L8074

€071

0E0VH

STOvA
Y20vd

(4405

1444728

[a7a4:
1544%:!

6ECYT
8ETYN
LETYA
9ETHY

TETYA

62TV

LTTHA

SCTyE

€TTYD

T2eys

+

STCYA

15470

TIZYN
(%470]

90Ty

L

TOTYA

66174
|
76170
|
061%D
|
LLT94
|
€9TPA
|
9GTHY
|
€910
|
IVTVA
145770
Iv1
EVITD

154572
[0)7457%:1
6ETVI

SETPA

eeevd
CeEVd

L2e71
9TETN

€92%d
(414728
T9ZYA

41478
€9C%S

15748

67CVA

LvTys
9veva

RLDWIDE

0O
PROTEIN DATA BANK

erpBe

W



wwPDB X-ray Structure Validation Summary Report 1MX5

Page 11

0Zhy1

8T¥¥1
45428
12574708
(57720
60%7a

90%%7D

YOvv1

T6EVI

L8€Vd
98EVA

€8ETM
2¢8EVT
T8EYT

ELEVT

0Levd
69E¥FS
89€¥T
L9€%d
99€FA

e
€9e71
TOEVIW
09€7d
6SEVI

LSETM

SSEVA
vSeva

TSEPN
0SEVI
67EYD
8YEVA

EVEVL
CTYEVH
TveEVd

6EETY

9EETD
SEEVT

8ESYY

€ESTL

0€SYD

L2571

61574

L0S%D

S67TI

T6vvY
06771

L8¥va
98¥¥S

[4si4 8

6.%7d
8LYYY

9.Lvvd
L9%%a
vovvA
T9vvd
09773
o770
9S¥¥S
cshvd
6vPvd
VA%4%4728
eidanl

17474729
44429

{44441

[Ua4dl
6€77A

LEVVH
62vvd
8TYYA
VX444

(44444

€957)
[aid g
19674
08571
657N

LYSTM

€¥Sva

T¥Sva
(0455728

liver Carboxylesterase I

e Molecule 1

33%

60%

Chain E

YeT1Sd

CETSH
TETSN
0€TSH

€CTSL

0CTTSN
611571

vrred
€TTSS
CT197T
TTTG%

80TSI
LOTSN

70194
€0TSN
C0TSL
T0TS4d
00781
66059

L6081
T60Sd
06080
68050
€80S4
8L0SY%
S.L0SS
7L0SM
€L0Gd
890Gd
%9054
8%0SY
LY0SA
9%05d
S%0S0
€091
0€0SH
920SA

€20Sd

+

€ETSS

TETSA

62CSA

LTTSA

erd4sic)
j444:p)

[444:)}

61290

L

STCSA

L0TSS

zozsh
TOZSA

6150

L

06199
§8TSS

69150

L9TSL

€9TSA
C9TSN
19159
09TSH

9STSY

L

6713V

9%TSA
SYTSN
PP1I8T
€VTSD
(47450
915D
O0¥TSH

8ETSM

2eesd

8T€ST

9TESH

6T€ST

v1e8d

2read
TrESa

90€ST

70eST
€0€S4d

TOESH

L6TSL
96254
G6291

£62594
26254

062SL

T8CSA

8.TSL

TL2SL

892CSI
192Sb

%9241
€924d
[4°14:)’8

0928d

99291
¥scsa

9¥csa

T¥CSI

chesy
T¥CSH

L1954

i
L

TIved
€TV

F

€0PSA
NOme
16€4d
96€ST
§6€9T
v6€9d

TeESY
amMmH
88€ST
18€Sd
98€SA
§8€SS
78eax
€8ESM
28eST
ﬁmeq
89€91T
19€4d
99€GA

Y9€ESH
€9€91
TOESN
09€sd

85€9T
LSESM
95€S9D

vsesa

TSESN

6%€39D
8%E3A

YHESA

CTYESH
TveSd
0%ESN

8€€SHd

9EESD

veesd

6€SST

€SS0
€ESSL

TESSY
|
8TSSh
|
€293
i
LTSSM
i
L0899
i
96%3A
i
26YST
16754
i
78¥SD
€875
[ eevsy |
18751
[ ospsd |
6.%S9d
8L%SV
|
CTLYST
TLySE
i
89%SH
i
7ovsA
€9PSL
[4siah s
T9%5d
09%SY
i
95¥%SS
|
67754
[ evps |
LYPSR
9PHaN
i
LEYSH
i
EEFIA
[ eS|
TEVSA
[ oevss |
62¥Sd
8TYSA
]
SThSH

0ZysT

TSSSY

e Molecule 1

0S8SST

L¥SSM
9¥%5S4d

(AL
T¥SSa

liver Carboxylesterase I

32%

64%

Chain F

€CT91

611971

v119d

07197

80191

90194
SOT9A
70194

COT9L
66091

$6090

€609V

06090
68090

9809

€8094
28098

6L09N

SL09S8

2,093

8509d
LS09%

2S09D

8709V

07091
6E£09S

LE094
9093

%€091
0E09H
STO9A

¥209d
£209d

9294

¥¥2oI

[a4°Ls
T¥CoH

8ETON
LETON

TETIA

6CC9A
§¢C9d

02293

STZOA
S029T

20z
TOZoA

76190
06199
68T9M
88TON

98194
S819S

9.199
€9T9A

9GToV
SST971

CST9X
TST9L

9V TOA

Y9191
€719D

17190
07T9H

SETON
¥€19d

L2191

EVE9L
CYE9H
6E€9Y

LEEJY
9EE9D

EEE9H
2€€9d

vceoa

9TE9D
STE9S

€794

T1€90Q
07€9D

90€91

70€91
66291
26294
8829b

¥8C9H

T8TM

SLToN

04291

89291

99294

€929d
2929

0929d

LSTON

§G291
25142

[4t4°AN

RLDWIDE

0O
PROTEIN DATA BANK

erpBe

W



wwPDB X-ray Structure Validation Summary Report 1MX5

Page 12

8CYoA

€2v9a

0Zy91

8T¥91
L1994
9T¥91
ST99a
2568
ETHPON
(4548

60790
S0%9D

70v91
€0V94

T0%94

86£9d

0.,£93

89€91

S5€94
v5e9a

TSEON

6%€9D
8%E9A

0%S9X%

8€S9N

€590

fadsicli]

71991

L0599

S0994

T0S9V

86793

16794

88791

28Y9)

08%94
6.%9d
whmw<
TLY9T

89%9H

99%9D
S9%91
¢®Mw>
T9%9d
omﬂwx
95%98
mm“wm
[4siE

67794

LY79K
i)

TYvov

ovvov

SEVOY

EEVIN

TETIA

62%9d

LVS9M

vvson
€¥593

T9S89a

RLDWIDE

erpBe

0O
PROTEIN DATA BANK

W



Page 13 wwPDB X-ray Structure Validation Summary Report 1MX5

4 Data and refinement statistics (i)

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

Property Value Source
Space group P1211 Depositor
Cell constants 55.40A  178.80A 199.60A .
Depositor
a, b, c,a, B,y 90.00°  90.20° 90.00°
Resolution (A) 19.96 — 2.80 Depositor
/0 Data completencss 92.3 (19.96-2.80) Depositor
(in resolution range)
Rinerge (Not available) Depositor
Reym (Not available) Depositor
Refinement program CNS 1.0 Depositor
R, Rfree 0.158 , 0.221 Depositor
Estimated twinning fraction No twinning to report. Xtriage
Total number of atoms 26960 wwPDB-VP
Average B, all atoms (A?) 31.0 wwPDB-VP



https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#data_stats
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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: SIA,
HTQ, CL, NAG

The Z score for a bond length (or angle) is the number of standard deviations the observed value
is removed from the expected value. A bond length (or angle) with |Z]| > 5 is considered an
outlier worth inspection. RMSZ is the root-mean-square of all Z scores of the bond lengths (or
angles).

. Bond lengths Bond angles
Mol | Chain | prigy 41 7) =5 | RMSZ 4 Z| >5
1 A 0.40 0/4236 0.90 9/5754 (0.2%)
1 B 0.40 0/4230 0.90 4/5746 (0.1%)
1 C 0.40 0/4230 0.91 5/5746 (0.1%)
1 D 040 | 0/4236 | 092 | 11/5754 (0.2%)
1 E 0.40 0/4230 0.93 13/5746 (0.2%)
1 F 0.40 0/4230 0.91 5/5746 (0.1%)
All All 0.40 | 0/25392 | 0.91 | 47/34492 (0.1%)

There are no bond length outliers.

The worst 5 of 47 bond angle outliers are listed below:

Mol | Chain | Res | Type | Atoms | Z | Observed(°) | Ideal(°)
1 C 3303 | PHE | N-CA-C | 8.62 120.76 111.36
1 F 6075 | SER | N-CA-C | 8.48 121.75 111.40
1 D 4552 | ALA | N-CA-C | -8.13 103.36 113.20
1 B 2114 | GLU | N-CA-C | -8.02 102.94 112.89
1 B 2075 | SER | N-CA-C | 7.80 119.69 111.03

There are no chirality outliers.

There are no planarity outliers.

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.


https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#model_quality
https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#standard_geometry
https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#close_contacts
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Mol | Chain | Non-H | H(model) | H(added) | Clashes | Symm-Clashes
1 A 4130 0 4131 174 0
1 B 4124 0 4126 190 0
1 C 4124 0 4126 187 0
1 D 4130 0 4131 152 0
1 E 4124 0 4126 186 0
1 F 4124 0 4126 159 0
2 A 14 0 13 0 0
2 B 14 0 13 3 0
2 C 14 0 13 0 0
2 D 14 0 13 2 0
2 E 28 0 26 2 0
2 F 14 0 13 2 0
3 A 21 0 18 5 0
3 B 21 0 18 17 0
3 F 21 0 18 5 0
4 A 1 0 0 5 0
4 E 1 0 0 2 0
) A 60 0 63 21 0
5 B 60 0 63 15 0
5 C 60 0 63 13 0
5 D 60 0 63 13 0
) E 60 0 63 15 0
) F 60 0 63 13 0
6 A 249 0 0 13 0
6 B 303 0 0 26 0
6 C 289 0 0 27 0
6 D 291 0 0 16 0
6 E 295 0 0 22 0
6 F 254 0 0 25 0

All All 26960 0 25289 1056 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 21.

The worst 5 of 1056 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:E:5221:SER:HB3 4:E:15:CL:CL 1.58 1.39
1:F:6258:LYS:H 1:F:6258:LYS:HE2 1.17 1.08
1:C:3258:LYS:H 1:C:3258:LYS:HE2 1.19 1.02
1:B:2304:LEU:HD13 | 5:B:212:HTQ:H171 1.39 1.01
1:B:2079:ASN:HB3 | 3:B:282:STA:H113 1.41 1.00
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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.

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 530/548 (97%) 495 (93%) | 33 (6%) 2 (0%) 30 60

1 B 529/548 (96%) 496 (94%) | 28 (5%) 5 (1%) 147 41

1 C 529/548 (96%) 488 (92%) | 38 (%) 3 (1%) 21 51

1 D 530/548 (97%) 503 (95%) | 23 (4%) 4 (1%) 161 44

1 E 529/548 (96%) 495 (94%) | 27 (5%) 7 (1%) m 31

1 F 529/548 (96%) 493 (93%) | 32 (6%) 4 (1%) 161 44
All All 3176/3288 (97%) | 2970 (94%) | 181 (6%) | 25 (1%) 161 44

5 of 25 Ramachandran outliers are listed below:

Mol | Chain | Res | Type
1 B 2253 SER
1 C 3237 LYS
1 E 5393 LYS
1 E 5462 LYS
1 F 6341 PHE

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

1 A 448 /463 (97%) 439 (98%) 9 (2%) 48 180
Continued on next page...

WO RLDWIDE
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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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Continued from previous page...

Mol | Chain Analysed Rotameric | Outliers | Percentiles
1 B 447 /463 (96%) 436 (98%) 11 (2%) 42 176
1 C 447 /463 (96%) 433 (97%) 14 (3%) 35 70
1 D 448 /463 (97%) 437 (98%) 11 (2%) 42 176
1 E 447 /463 (96%) 433 (97%) 14 (3%) 35 70
1 F 447/463 (96%) 439 (98%) 8 (2%) 51 |82
All All 2684/2778 (97%) | 2617 (98%) | 67 (2%) 42 176

5 of 67 residues with a non-rotameric sidechain are listed below:

Mol | Chain | Res | Type
1 E 5404 LEU
1 F 6155 LEU
1 F 6366 | TYR
1 C 3258 LYS
1 C 3218 PHE

Sometimes sidechains can be flipped to improve hydrogen bonding and reduce clashes. 5 of 89
such sidechains are listed below:

Mol | Chain | Res | Type
1 D 4537 | GLN
1 E 5437 HIS
1 E 5045 GLN
1 E 5284 HIS
1 F 6069 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 oligosaccharides in this entry.


https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#rna
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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5.6 Ligand geometry (i)

Of 30 ligands modelled in this entry, 2 are monoatomic - leaving 28 for Mogul analysis.

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

Bond lengths

Bond angles

Mol | Type | Chain | Res | Link | "' RMSZ | #|2] > 2 | Counts | RMSZ | #]Z] > 2
5 | HTQ| D | 414 | - | 222222 215 | 11 (50%) | 303131 | 1.95 | 4 (13%)
5 | SIA | F | 682 | - |212121| 127 | 2(0%) | 243131 L1 | 2 (8%)
5 |HTQ | B |5[Y]| - |222222| 216 | 8(36%) | 303131 | 120 | 3 (10%)
2 | NAG | A |17 | 1 | 141415 0.64 0 | 171921 072 | 1(5%)
5 | HTQ | A | 111 | - | 222222 | 208 | 8(36%) | 303131 | 164 | 5 (16%)
5 |HTQ | B | 212 | - | 222222 | 201 | 9 (40%) | 303131 | 158 | 4 (13%)
5 |HTQ| C | 313 | - |222222| 214 | 10 (45%) | 3031,31 | 1.35 | 3 (10%)
5 |HTQ | E |57 | - | 222222 215 | 9 (40%) | 303131 | 140 | 2 (6%)
> | NAG | B | 580 | - | 14,1415 056 0 | 17,1921 | 066 | 1 (5%)
5 |HTQ | D |4[Y]| - |222222| 213 | 8(36%) | 303131 131 | 3 (10%)
2 | NAG | B |29 1 | 141415 053 0 | 171921 077 | 1(5%)
3 | SIA | A | 182 | - |212121] 111 | 2(9%) | 243131 133 | 5 (20%)
5 |HTQ | B | 515 | - | 222222 211 | 10 (45%) | 30,3131 | 139 | 2 (6%)
5 |HTQ | C | 3[Y]| - |222222| 215 | 8(36%) | 303131 | 141 | 3 (10%)
5 |HTQ | B | 2[Y]| - | 222222 209 | 9(40%) |3031,31| 110 | 2 (6%)
5 |HTQ | F | 6[Y|]| - |222222| 217 | 8(36%) |3031,31| 128 | 2 (6%)
5 | HTQ | A |1[Y]| - | 222222 221 | 11 (50%) | 3031,31 | 141 | 3 (10%)
5 |HTQ | D |47] | - | 222222 206 | 8(36%) |3031,31| 115 | 2 (6%)
2 | NAG | E_ | 579 | 1 |141415]| 057 0 | 171921 070 | 1(5%)
5 [NAG | F | 679 1 |141415] 063 0 [ 17,1921 | 0.67 0
5 | HTQ | C | 31Z] | - | 222222 | 220 | 9 (40%) | 303131 | 134 | 4 (13%)
5 |HTQ | B | 20Z] | - | 222222| 213 | 9 (40%) | 303131 | 128 | 3 (10%)
5 | HTQ | F | 616 | - | 222222 201 | 10 (45%) | 303131 | 129 | 2 (6%)
5 | HTQ | F | 6[Z] | - | 222222 218 | 9 (40%) | 303131 | 142 | 3 (10%)
5 | HTQ | A | 1Z] | - | 222222 | 223 | 9 (40%) | 303131 | 171 | 4 (13%)
5 [NAG | C |37 | 1 |1414,15] 058 0 [ 17,1921 | 0.69 0



https://www.wwpdb.org/validation/2017/XrayValidationReportHelp#nonstandard_residues_and_ligands
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. . Bond lengths Bond angles
Mol | Type | Chain | Res | Link | "' RMSZ | #|2] > 2 | Counts | RMSZ | #]Z] > 2
2 NAG D 479 1 14,14,15 | 0.54 0 17,19,21 | 0.65 0
3 STA B 282 - 21,2121 | 1.32 2 (9%) 24,31,31 | 1.40 3 (12%)

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
) HTQ D 414 - - 5/12/33/33 | 0/4/3/3
3 STA F 682 - - 1/20/38/38 | 0/1/1/1
) HTQ E 5[Y] - - 4/12/33/33 | 0/4/3/3
2 NAG A 179 1 - 4/6/23/26 | 0/1/1/1
) HTQ A 111 - - 1/12/33/33 | 0/4/3/3
) HTQ B 212 - - 1/12/33/33 | 0/4/3/3
5 HTQ C 313 - - 5/12/33/33 | 0/4/3/3
) HTQ E 5|Z] - - 5/12/33/33 | 0/4/3/3
2 NAG E 580 - - 4/6/23/26 | 0/1/1/1
5 HTQ D 41Y| - - 5/12/33/33 | 0/4/3/3
2 NAG B 279 1 1/1/5/7 | 2/6/23/26 | 0/1/1/1
3 STA A 182 - - 2/20/38/38 | 0/1/1/1
) HTQ E 515 - - 5/12/33/33 | 0/4/3/3
5 HTQ C 3|Y] - - 1/12/33/33 | 0/4/3/3
) HTQ B 2[Y] - - 4/12/33/33 | 0/4/3/3
) HTQ F 6]Y] - - 5/12/33/33 | 0/4/3/3
) HTQ A 1[Y] - - 4/12/33/33 | 0/4/3/3
) HTQ D 417| - - 3/12/33/33 | 0/4/3/3
2 NAG E 579 1 - 2/6/23/26 | 0/1/1/1
2 NAG F 679 1 1/1/5/7 | 4/6/23/26 | 0/1/1/1
) HTQ C 3|Z] - - 5/12/33/33 | 0/4/3/3
5 HTQ B 2|Z] - - 6/12/33/33 | 0/4/3/3
) HTQ F 616 - - 4/12/33/33 | 0/4/3/3
) HTQ F 6|Z] - - 4/12/33/33 | 0/4/3/3
5 HTQ A 1|Z] - - 5/12/33/33 | 0/4/3/3
2 NAG C 379 1 - 4/6/23/26 | 0/1/1/1
2 NAG D 479 1 1/1/5/7 | 2/6/23/26 | 0/1/1/1
3 STA B 282 - 1/20/38/38 | 0/1/1/1
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The worst 5 of 169 bond length outliers are listed below:

Mol | Chain | Res | Type | Atoms | Z | Observed(A) | Ideal(A)
3 F 682 | SIA | C4-C5 | 3.84 1.56 1.53
) B 2|Z] | HTQ | C4-C3 | 3.78 1.61 1.52
) D 4Y] | HTQ | C4-C3 | 3.75 1.61 1.52
5 E | 5]Y] | HTQ | C4C3 | 3.74 1.61 1.52
5 C 3|Z] | HTQ | C4-C3 | 3.68 1.60 1.52

The worst 5 of 68 bond angle outliers are listed below:

Mol | Chain | Res | Type Atoms Z | Observed(°) | Ideal(°)
5 D 414 | HTQ | C3-010-C11 | 9.43 132.54 117.72
) A 1[Z] | HTQ | C3-010-C11 | 8.08 130.41 117.72
) A 111 | HTQ | C3-010-C11 | 6.62 128.12 117.72
) E 5|Z] | HTQ | C3-010-C11 | 6.42 127.81 117.72
) B 212 | HTQ | C3-O10-C11 | 6.25 127.54 117.72

All (3) chirality outliers are listed below:

Mol | Chain | Res | Type | Atom
2 B 279 | NAG C1
2 D 479 | NAG C1
2 F 679 | NAG C1

5 of 98 torsion outliers are listed below:

Mol | Chain | Res | Type Atoms
2 A 179 | NAG | C8-C7-N2-C2
2 A 179 | NAG | O7-C7-N2-C2
2 B 279 | NAG | O7-C7-N2-C2
2 E 580 | NAG | C8-C7-N2-C2
2 E 580 | NAG | O7-C7-N2-C2

There are no ring outliers.

26 monomers are involved in 125 short contacts:

Mol | Chain | Res | Type | Clashes | Symm-Clashes
5 D 414 | HTQ 7 0
3 F 682 | SIA 5 0
5 E 5[Y] | HTQ 2 0
5 A 111 | HTQ 13 0
5 B 212 | HTQ 10 0
5 C 313 | HTQ 4 0

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

Mol | Chain | Res | Type | Clashes | Symm-Clashes
5 E 5|Z] | HTQ 1 0
2 E 580 | NAG 2 0
5 D 4Y] | HTQ 3 0
2 B 279 | NAG 3 0
3 A 182 | SIA 5 0
5 E 515 | HTQ 12 0
5 C 3[Y|] | HTQ 4 0
5 B 2[Y| | HTQ 4 0
5 F 6[Y| | HTQ 3 0
5 A 1[Y] | HTQ 4 0
5 D 4|7 | HTQ 3 0
2 E 579 | NAG 2 0
2 F 679 | NAG 2 0
5 C 3|Z] | HTQ 5 0
5 B 2|1Z] | HTQ 1 0
5 F 616 | HTQ 7 0
5 F 6|Z] | HTQ 3 0
5 A 1[Z] | HTQ 4 0
2 D 479 | NAG 2 0
3 B 282 | SIA 17 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 HTQ D 414

0

Torsions

Ligand SIA F 682

Torsions Rings
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Ligand HTQ E 5 (Y)

0

Torsions

Ligand HTQ A 111

0 0

Torsions Rings
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Ligand HTQ B 212

0 0

Torsions Rings

0 0

Torsions Rings
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Ligand HTQ E 5 (2)

0

Torsions

Ligand HTQ D 4 (Y)

0 0

Torsions Rings
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Ligand STA A 182
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Torsions Rings

Ligand HTQ E 515

Torsions Rings
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Ligand HTQ C 3 (Y)

0

Torsions

Ligand HTQ B 2 (Y)

0 0

Torsions Rings
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Ligand HTQ F 6 (Y)

0

Torsions

Ligand HTQ A 1 (Y)

0

Torsions
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Ligand HTQ D 4 (2Z)

0

Torsions

Ligand HTQ C 3 (Z)

0 0

Torsions Rings
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Ligand HTQ B 2 (Z)

0

Torsions

Ligand HTQ F 616

0 0

Torsions Rings
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Ligand HTQ F 6 (Z)

0

Torsions

Ligand HTQ A 1 (Z)

0

Torsions




Page 32 wwPDB X-ray Structure Validation Summary Report 1MX5

Ligand SIA B 282

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)

EDS was not executed - this section is therefore empty.

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

EDS was not executed - this section is therefore empty.

6.3 Carbohydrates (i)

EDS was not executed - this section is therefore empty.

6.4 Ligands (i)

EDS was not executed - this section is therefore empty.

6.5 Other polymers (i)

EDS was not executed - this section is therefore empty.


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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