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Feb 1, 2016 — 05:22 PM GMT

410U

Improved structure of Thermotoga maritima CorA at 2.7 A resolution
Nordin, N.; Guskov, A.; Phua, T.; Sahaf, N.; Xia, Y.; Lu, S.Y.; Eshaghi, H.;
Eshaghi, S.

2012-11-19

2.70 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) : 1.9-1692

EDS : 1rb-20026688

Percentile statistics : 20151230.v01 (using entries in the PDB archive December 30th 2015)

Refmac : 5.8.0135
CCP4 : 6.5.0

Ideal geometry (proteins) : Engh & Huber (2001)
Ideal geometry (DNA, RNA) : Parkinson et al. (1996)
Validation Pipeline (wwPDB-VP) : trunk26865
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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 2.70 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 0.335
Clashscore N 0 N 19
Ramachandran outliers IS 0 N 0.9%
Sidechain outliers I | I 0.1%
RSRZ outliers NN I 7.2%
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))
Rfree 91344 2103 (2.70—2.70)
Clashscore 102246 2422 (2.70-2.70)
Ramachandran outliers 100387 2382 (2.70-2.70)
Sidechain outliers 100360 2382 (2.70-2.70)
RSRZ outliers 91569 2107 (2.70-2.70)

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
7%
1 A 351 58% 36%
7%
[ |
1 B 351 56% 39%
8%
1 C 351 58% 36%
9%
1 D 351 54% 38% 5% .
7%
1 E 351 56% 38%

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

Mol | Chain | Length Quality of chain
1 F 351 = 57% 34% 6% oo
1 G 351 == 48% 45% 6% -«
1 H 351 == 57% 37% -
1 I 351 == 58% 34% 5% oo
1 J 351 == 54% 41% 0

The following table lists non-polymeric compounds, carbohydrate monomers and non-standard
residues in protein, DNA, RNA chains that are outliers for geometric or electron-density-fit crite-
ria:

Mol | Type | Chain | Res | Chirality | Geometry | Clashes | Electron density
2 MG D 401 - - - X
2 MG D 403 - - - X
2 MG E 402 - - - X
2 MG J 401 - - - X
3 CL G 406 - - X -
3 CL J 404 - - - X
4 LMT A 403 - - X X
4 LMT B 406 - - X -
5 PEG C 406 - - X -
5 PEG J 405 - - - X
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2  Entry composition (i)

There are 7 unique types of molecules in this entry. The entry contains 29094 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 Magnesium transport protein CorA.

Mol | Chain | Residues Atoms ZeroOcc | AltConf | Trace
1 A 347 gg;aél 18%0 41;11 5(2)5 1SO 0 0 0
1 B 348 ggga; 1;55 41;12 5C2)8 1SO 0 0 0
1 ¢ 347 ggga; 15%2 416\319 5(2)5 3 0 0 0
1 b 343 gggl 18057 41(\;3 5C1)9 1SO 0 0 0
1 £ 345 ggzl 18050 4125 5C1)9 1SO 0 L 0
L s 346 gggaél 18059 41;516 5(2)2 3 0 0 0
1 G 346 ggzl 18050 4125 5(1)9 180 0 0 0
1 H 343 ggt;él 18C38 4121 5(1)8 g 0 0 0
L] ! 5| e 1s7 a2 a1 10 0 0 0
1 J 349 ggzzl 15519 4125 5(2)0 180 0 0 0

e Molecule 2 is MAGNESIUM ION (three-letter code: MG) (formula: Mg).

Mol | Chain | Residues Atoms ZeroOcc | AltConf
2 G 5 TO;al hf.)g 0 0
2 J 3 Togtal hgg 0 0
2 D 3 Togtal l\gg 0 0
2 E 2 TO;al l\gg 0 0

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

Mol | Chain | Residues Atoms ZeroOcc | AltConf

Total Mg

2 B 3 3 3 0 0
Total Mg

2 1 3 3 3 0 0
Total Mg

2 C 2 5 9 0 0

9 A 1 Total Mg 0 0

1 1

Total Mg

2 F 2 5 9 0 0

e Molecule 3 is CHLORIDE ION (three-letter code: CL) (formula: Cl).

Mol | Chain | Residues Atoms ZeroOcc | AltConf
3 G 2 TO;al c211 0 0
3 ] 1 Toltal (131 0 0
3 D 1 Toltal (131 0 0
3 E 2 TOQtal c231 0 0
3 H 1 Toltal 011 0 0
3 B 2 TO;al (231 0 0
3 C 2 TO;al (231 0 0
3 A 1 Tofal (131 0 0
3 F 1 Tofal (131 0 0

e Molecule 4 is DODECYL-BETA-D-MALTOSIDE (three-letter code: LMT) (formula:
CaaHy6O11).
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LMT

o \!,I -y
Mol | Chain | Residues Atoms ZeroOcc | AltConf

Total C O

4 A 1 35 24 11 0 0
Total C O

4 B 1 35 24 11 0 0
Total C O

4 B 1 32 21 11 0 0

e Molecule 5is DI HYDROXYETHYL)ETHER (three-letter code: PEG) (formula: C;H;00s3).

04’ 0 Hos
02
0 4
c1
c2
HO
01
Mol | Chain | Residues Atoms ZeroOcc | AltConf
Total C O
5 B 1 , 4 3 0 0

Continued on next page...
WO RLDWIDE

£x

PROTEIN DATA BANK



Page 7

wwPDB X-ray Structure Validation Summary Report

410U

Continued from previous page...

Mol | Chain | Residues Atoms ZeroOcc | AltConf
5 B 1 To;al Sf (3) 0 0
5 B 1 To;al Sf (3) 0 0
5 B 1 To;al Sf (3) 0 0
5 C 1 To;al f (3) 0 0
5 C 1 To;al f (; 0 0
5 D 1 To;al f (; 0 0
5 E 1 TO;al Ef (; 0 0
5 E 1 To;al Ef (3) 0 0
5 E 1 To;al Ef (3) 0 0
5 E 1 TO;al Ef (3) 0 0
5 F 1 To;al Sj (; 0 0
5 G 1 To;al Ef (; 0 0
5 G 1 To;al Ef (; 0 0
5 G 1 To;al Ef (3) 0 0
5 G 1 To;al Ef (; 0 0
5 G 1 To;al i (; 0 0
5 H 1 TO;al i g 0 0
5 I 1 TO;al E 2 0 0
5 ] 1 TO;al Sf g 0 0
5 ] 1 TO;al Sf g 0 0

e Molecule 6 is 2-(2-METHOXYETHOXY)ETHANOL (three-letter code: PGO) (formula:

C5H1203) .
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cs 0]
c3
c4
O —CZ
01 )
o OHT
Mol | Chain | Residues Atoms ZeroOcc | AltConf
Total C O
6 E 1 3 5 3 0 0
e Molecule 7 is water.
Mol | Chain | Residues Atoms ZeroOcc | AltConf
Total O
7 A 20 20 20 0 0
Total O
7 B 28 93 93 0 0
Total O
7 C 27 o7 o7 0 0
Total O
7 D 25 95 95 0 0
Total O
7 E 27 57 57 0 0
Total O
7 F 20 20 2 0 0
Total O
7 G 35 35 35 0 0
Total O
7 H 15 15 15 0 0
Total O
7 1 21 91 91 0 0
Total O
7 J 23 93 93 0 0
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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)

e Molecule 1: Magnesium transport protein CorA

Page 9

36%

58%

7°/ o

Chain A: —

661 LLTT [ | €8H 99TV 690T 68
863 1 8T mE I mmﬂ. 1
| u6d PLIT | LgeH 988
96Y mmﬁ 932 6.4 £9TY agzk 1
a6 9Tk - 92 o€
| 0LTT 27 S — . ms l | esga
161 | 6911 £z . zagy
061 89Tk aped BLb 8aTY 1 °
[ | 1910 ° [ | €LA L8TN 6%ed 9z€H
181 | 99ty ° ® 6gen TLA [ | 8HTA | geeM
984 997H ° [ | 1.0 €974 1 pTEN
481 $9TY BEEN 1 o czeH
| %8d £9T3 e ccel %91 o ceey
£8H | zotd | zeev T2ET
81 1911 €61 ozed
| 097L 6€TA o 61€d
BLh 1 82 ° EN 851 1
gLA g 1 ° @ | 91
e T e ¥SII g€z 95a e gred
1.0 €37Y 4343 92€D | peu BIEN
|0 1 £€es oI £5d STEN
694 6%1d zeTT | ged [45%)
8¥1a TETA mmmz mmq TIEX
° 1514 0gzE o1€I
wown e o o i T
mﬁ sv1a 8221 o. = | 90€4d I
| weTD Lzed ° 981 S0EL
69d €911 9zTh © | ges $0€T ©
(425 2o e 9rex m $ER £0£d m
1718 gl ol @ied| ‘D £EN 2OEN RoD)
° X ° wmmz m | geM 10€4 m
° faza't S €A ® 00eI S
m§ 1221 omﬁ o, oga 6621 o,
98TA 621
094 | 2081 g -0 I g
[ | TETL [ | o L2d 9621 o
ags | oTerT aTey £0gd [oF 9za 962l o
o ez I woosn 2 I I 2
| geN 6211 T12L 1084 = ) €Tk 162K =
zEN 821 )4t — & | ogen 062A o
Co1en LZTA 602D + 0 129 1 +
o 9zTh 1 g 0zL 982) g
[ | 1 90z 1621 = 61X 1 =
£Th (4% ® 90Ty 9621 = 8TA 0821 =
ze | teid v0gE 9621 ) [ | | 6Lk )
[ | 0z TH 1 wmﬁ = 9TL 8LTA =
6T 1028 0 | e 20
-1 70 | 00zT 162 < vid F <
171 ® 66TA [ | M £1d (14 M
[ | 4317t 0821 4% | eles
$1d TTTH 6.2k .. 119 zLTh ..
£1d 0111 ¥6TA ] — %- o1y | ner —
[ | | 60TA 1 921 SR 63 042a <5}
— —
8y 80TI 1674 1 = ‘e .8y 692U =
1 067a o m LS 8924 15
S0TX 1 TLTA 2 o 91 1 2
weosd  mssm 0 L = 3 1 =
€1
I z0Td 81T 1921 M < 1921 M
1 1 99za ° O | oszh | °

RLDWIDE

0O
PROTEIN DATA BANK

erpBe

W



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

410U

wwPDB X-ray Structure Validation Summary Report

Page 10

36%

58%

8%

Chain C

L8717
98A
G871

T7d

@ 6€d

9€1

228

TEA

621

92a

{4

6TA

LT1
9TL

€1d
(4%

8y

8LTA

+

PLTI

0411

L91a

S9TH
221%)
€9TX

eleins
»aTI

814

PAATS

€PTI

Tv1E

8ETH

+

TETT
0ETI

8C1S

9zTh
qz1d

€1d

8TIN

911a

T0T4
0072

863

TLTA
89¢4d
S9TA

9Tl
£92a

1921
09zb

8GTL

96za

YGTA

[4t4:s

8%TA

i

a4
54744

(444
T2TT

71Tl

T0CH
0021

9672

T6TI

T8TL

0gEA

LTER
9TED

® wTed

70€1

CTOEW
10€d

66CL
862V

9621

4148

88cN

k

Llca
9.21

€.TS

8veEN

transport protein CorA

1u1n

Magnesi

e Molecule 1

9%

5%

38%

54%

Chain D

16T

181

LLD

€LA

3

TOM
09L

&L

¢8d
761

8vd

3

PPl

6€4

EEN

Lgd

€CTA

-
o
©

61X

¥1d

PLTI

TLTA

6971
89TX
L91d

S9TH
YOTA

°oTH

09TI

€4TYH

{49 %8

LITH
911d
STTA

0TT1
60TA

90TA
SOTA

CoTd

664

9§2a

i

[4°t4:s

6¥%cd
8%TA

feigacs

€%cI
(4441

0¥%cd

g€TT

z

LgTd

GTel

[444°S

8121

g1ey

CICH
T1CL

6020
80TA
L0TL

1

@ €£€02¢d
[4u4s
Toca
0021
66TA
8674

® 9611
614
L8TY
9872
G811
7811
LLT7T

S.1a

0EEA
6CEA

8YEN

veEEN

transport protein CorA

1u1n

Magnesi

e Molecule 1

7%

38%

56%

Chain E

680
883
18T

S8T1
¥8d
€8H

L

6.4

LLD

€LA

191

E£ON

o
© ©
B =

o
e}
a

o -
D 1
e

©
S
(=]

LYA
9%a
SPL

57200

L

o 68d

0gx
621

F

e Td

cTAh

3

9TL

T11

S8T1

187X

LLTT

PLTI

0LT1
69711

SOTH
YITA

°oTH

b

LSTN

€11

0%Th

8ETW

9ETA
SETD

1ETT
0ETI

8CIS
LTTA
9zTh

€gTa

STTA

O

R LDWIDE
PROTEIN DATA BANK

W



410U

wwPDB X-ray Structure Validation Summary Report

Page 11

1921

69CI

LSTH

st
j°t4
€g9ea
[4:(4°s

fehig4cs

j4744cS
1574
(444!

oved
@® 6€EcTA

9ETR

Y€TS

TETA

62Ty
82T1

9TTh
§gel
¥TTL

[444:s
144

8121

9TCH

iA%4

CICH
T1CL

EVEA

® O0¥%eI
6EEA

LEET
9EEA

YEEN

8TEd
LTER
9TED

12e1
0zZed

@ B8IEN

S1€4

0T€I

LOEI
90€4

70€1
€0€d
@® COEN

00€I
66CL

9621
S6CL

3

98¢y

€82A
[4:34

0821

+
g

e Molecule 1

89¢4d
L9CL

S9TA

6%EN

abed

transport protein CorA

1u11

Magnesi

6%

187 $LIL
981 ezl
| @81 eLls
#8d TLTA
£8H 0LTT
. 81 6911
. [ | 897X
N 119 £910
© | ooty
£LA 99Ty
I 911
L0 | eoTy
0LL z9TY
698 L otetr
89H 0911
191 [ |
< — L8TN
S e
® T9H °
09L
L gary
8SL [ |
| oes Lv1d
9gs [ |
[ | €911
zsd [ |
191 6ETA
0gA 8ETI
|
[] CETL
Corert
0811
o
oY
°
o
2 911a
15 [} |
£114
621 LTI
| sza 3351
Lzd 0TTT
| | 60TA
i£4' 80TI
[ | 1074
9TL [ s0tA
[ | S0TA
€1d POTIN
(451 [ |
Lo 661
0TY [ |
.. 96Y
(& mma
£ 161
1mm 061
@) 883

€9ca
(414

0STA

e 9%cH

THT1

9ETA

£€TS

TETA

62Ty

9TTH

Tl
£TTH

T2T1

61CA

91cH

$121
€720

1L
0T2H

80CTA

[4u4s

T0CTH

9674

96711

T6TI

8811

9812

7811

8LIA

*

(]
9EEN

been

0ogeA

CTEY

c1ed
TTEX
0T€I

80€V
LOEI
90€4

£0€d
10€4
® 00€I
66CL
@® 96CI
£6CA
6Ty
T6CH

88cN

1}

cLch

+

%92l
€9za

09zl

LSTH

ot
i2°14

8veN

Sbed

(4278

0%eI

transport protein CorA

1u11

Magnesi

e Molecule 1

7%

6%

45%

48%

Chain G

|
6.4
8.3

SL¥
vL0

TLA

L91

SOL
291
TOM

09L
69d

€Th

9TL

® C9Td
1971

8GTY
LSTN

SGTH

T

€GTH

19TY
0STA
6%1d
8¥1d
LyTd
OFTA
Sv1d
A%

134%S
0%Th
6ETd
8ETW
LETT

CETL

0ETI

9zTh

0ZTH

8TTIN

STTA

€114

TN
0TT1
60TA
80TI

SOTA

28I

€ETS
TETT
Tech
0€TH

8¢T1
PA44:S

GTTI
j444n

[444°s
T2TT

61CA
8121

91cH

L

TICL

transport protein CorA

602h
80CA
L0TL

S0TH
v0cH

[4u4s
Toca
0021
66TA

9613
G671

€61a

9813
G811
7811

2814
T8TA

LLTTT

SL1a

€LT1

TLIR

6971
8971
L91a

€97

90€4

oe1
€0ed
COEN

T6CH
062A

88cN

g8cN

4149

TLTA

0lza

A4

(414

0GTA

8¥%cA
L¥TL

4}
vvca

6ETA

LETYH
9ETR
GETT

e 91ed

@ §18d

ETEN

e Molecule 1

TTER
0T€I

1a1m

Magnesi

R LDWIDE
PROTEIN DATA BANK

w_ 0



410U

wwPDB X-ray Structure Validation Summary Report

Page 12

7°/ o

—
57%
ImI
o
-

37%

Chain H

€073

664

964
S60

€64

680

6.4

694

L9I

o
-
0
=}

174

[
™
29

1

92a

12D

6TA

LTT
9TL
S19D

€1d
(4%

Si1a
vL1I

TLIA

6911

L91a

2219’5

® <2T9Td
T9TI

8974

qgTy
e STI
€aTy
za1d

0STA

8¥%1a
S¥1a
€911

THIA
TP1E

6€£T4

8ETH

CETL

6211
8T1S

9zTh
szTd

0ZTH

8TIN

STIX
PTTL

CTIH

07711

80TI

SOTX

TLTh
TLTI
0Lza

i
€49ea
cscy

8¥TA

ovca

Yvca

(444

oved
6€ETA

9ETR
S€TT

2ee
TE€TA

82T1

§gel

{444

8121

STTH
414

CICH
1721

90zca

cocy
@ Toca

66TA
86713

S6T1

T6TI

® 88TI

9811
811

[44:1S

61€d

91€d

PIEN
ETEN

T6CH

PAIAN

8¢S

1828

6.LTA

LLza
9421

8veN
LYEN

e Molecule 1

Sbed

transport protein CorA

1u11l

Magnesi

5% oo

34%

58%

[
N
H

9%
gI

Chain I

6%S

9%a
ShL

Thd

ovyd
6€4

228

TEA

99TV
® S9Td

€974

89TYH

b

€974
[4sh xS
TSTYH

6%1d
8¥%1a

e E¥II
(445
Wi
0710

8ETH
LETT
9ETA
SETD

TETT

8C1S

gc1d

+

OCTH

STTA

CTIN

0711

80TI

YOIN

2014

*
i

0013

863

161

680

g8

€ETS

TETA

(144"
82T

et44)

i

121

ST
7121

TICL

voca

T0CE
0021

G671

1614

7811

LLTT

YLII

0411
6911

8EEV

%01
€0€ed
® TOEW

66CL

L6TI
96CI
® G§62L

€6CA

1828

8LTA

e S§lz1

Ll

L9CL
99¢d

$9TL

44 4

L
e O0¥%eI

transport protein CorA

1u11l

Magnesi

e Molecule 1

8%

41%

54%

Chain J

COoTd

00T3

863

964

EEN

/4
€TA

@ 6677

9671

@® 611

061a

8811
L8TH

98711
¥811

081a

8LIA
hmﬂq
PLTI
mmﬂq
6971
897X
h“ﬁn
221%)

T9TI

€911
(4458
TviE

0E€TI

8T1S

erq ics
1S

M

TN
07711

L0T4

O

R LDWIDE
PROTEIN DATA BANK

W



410U

wwPDB X-ray Structure Validation Summary Report

Page 13

0¥2d

1448

91y
S1TH
%121

® T11CL

e ©ocH
£02d

e TozcH
0021

® LIEX
91€d

YIEN
® EIEn
TIED
TI€X

i

€0€d
@ COEN
T0€d
00€I
66CL
86TV

9621
S6CL

414}

98z

£8CA

6LCR
8LTA

9,21

vLTD

RLDWIDE

0O
PROTEIN DATA BANK

erpBe

W



Page 14

wwPDB X-ray Structure Validation Summary Report

4 Data and refinement statistics (i)

Property Value Source
Space group P1211 Depositor
Cell constants 116.25A4 151.50A 143.36A .
Depositor
a, b, c, a, B,y 90.00° 98.88° 90.00°
. 38.30 — 2.70 Depositor
Resolution (4) 3831 — 2.70 EDS
% Data completeness 90.5 (38.30-2.70) Depositor
(in resolution range) 90.5 (38.31-2.70) EDS
Rinerge (Not available) Depositor
Raym (Not available) Depositor
<I/o(I)>" 1.63 (at 2.69A) Xtriage
Refinement program PHENIX (phenix.refine: 1.8.1 1168) | Depositor
R R 0.228 , 0.289 Depositor
» Phfree 0.279 . 0.335 DCC
Rfree test set 6083 reflections (5.26%) DCC
Wilson B-factor (A?) 75.0 Xtriage
Anisotropy 0.286 Xtriage
Bulk solvent kyo(e/A?), By (A?) 0.30 , 81.2 EDS
Estimated twinning fraction No twinning to report. Xtriage
L-test for twinning? <|L|>=043, < L?>=10.25 Xtriage
Outliers 4 of 121642 reflections (0.003%) Xtriage
F,,F. correlation 0.94 EDS
Total number of atoms 29094 wwPDB-VP
Average B, all atoms (A?) 77.0 wwPDB-VP

Xtriage’s analysis on translational NCS is as follows: The largest off-origin peak in the Patterson
function is 4.13% 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, 0.375 respectively for untwinned datasets,
and 0.333, 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: MG,
PEG, LMT, PGO, CL

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 0.51 0/2950 0.72 | 1/3997 (0.0%)

1 B 0.58 0/2959 0.78 | 174009 (0.0%)

1 C 0.53 0/2925 0.74 | 2/3962 (0.1%)

1 D 0.48 0/2913 0.70 | 1/3949 (0.0%)

1 D 0.50 0/2907 0.73 | 1/3941 (0.0%)

1 F 0.54 0/2918 0.76 | 5/3955 (0.1%)

1 G 0.57 0/2905 0.79 0/3938

1 H 0.51 0/2887 0.73 0/3915

1 I 054 | 1/2914 (0.0%) | 0.75 | 4/3952 (0.1%)

1 ] 0.55 0/2905 0.72 0/3939
Al | ANl | 053 | 1/29183 (0.0%) | 0.74 | 15/39557 (0.0%)

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 1
1 C 0 1
1 D 0 1
1 E 0 2
1 F 0 2
1 G 0 1
1 H 0 1
1 I 0 3
All All 0 12

All (1) bond length outliers are listed below:
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Mol | Chain | Res | Type | Atoms | Z | Observed(A) | Ideal(A)
1 I 328 | PRO | N-CD | 5.23 1.55 1.47
The worst 5 of 15 bond angle outliers are listed below:
Mol | Chain | Res | Type | Atoms Z | Observed(°) | Ideal(?)
1 F 122 | LEU | CA-CB-CG | 7.56 132.69 115.30
1 A 232 | LEU | CA-CB-CG | -6.54 100.27 115.30
1 | 320 | GLU N-CA-C 6.53 128.64 111.00
1 I 315 | PHE N-CA-C | -6.49 93.49 111.00
1 I 327 | TYR C-N-CD 6.30 141.63 128.40

There are no chirality outliers.

5 of 12 planarity outliers are listed below:

Mol | Chain | Res | Type | Group
1 A 8 ALA | Peptide
1 C 326 | GLY | Peptide
1 D 327 | TYR | Peptide
1 E 323 | TRP | Peptide
1 E 325 | TRP | Peptide

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 2886 0 2938 105 0
1 B 2895 0 2944 126 0
1 C 2865 0 2915 112 0
1 D 2849 0 2895 116 0
1 E 2844 0 2890 118 0
1 F 2856 0 2897 134 0
1 G 2844 0 2882 143 0
1 H 2826 0 2862 104 0
1 I 2850 0 2879 138 0
1 J 2844 0 2882 118 0
2 A 1 0 0 0 0
2 B 3 0 0 0 0
2 C 2 0 0 0 0

Continued on next page...

$roe
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Mol | Chain | Non-H | H(model) | H(added) | Clashes | Symm-Clashes
2 D 3 0 0 0 0
2 E 2 0 0 0 0
2 F 2 0 0 0 0
2 G Y 0 0 0 0
2 I 3 0 0 0 0
2 J 3 0 0 0 0
3 A 1 0 0 1 0
3 B 2 0 0 1 0
3 C 2 0 0 1 0
3 D 1 0 0 0 0
3 E 2 0 0 2 0
3 F 1 0 0 1 0
3 G 2 0 0 2 0
3 H 1 0 0 1 0
3 J 1 0 0 1 0
4 A 35 0 46 27 0
4 B 67 0 83 35 0
3 B 28 0 40 5 0
d C 14 0 20 4 0
d D 7 0 10 0 0
3 B 28 0 40 1 0
d F 7 0 10 0 0
3 G 35 0 20 8 0
5 H 7 0 10 0 0
3 I 7 0 10 0 0
d J 14 0 20 2 0
6 D) 8 0 12 0 0
7 A 20 0 0 5 0
7 B 28 0 0 8 0
7 C 27 0 0 4 0
7 D 25 0 0 8 0
7 E 27 0 0 4 0
7 F 20 0 0 2 0
7 G 35 0 0 12 0
7 H 15 0 0 3 0
7 I 21 0 0 4 0
7 J 23 0 0 6 0

All All 29094 0 29335 1128 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 19.

The worst 5 of 1128 close contacts within the same asymmetric unit are listed below, sorted by
their clash magnitude.
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Interatomic Clash
Atom-1 Atom-2 distance (A) overlap (A)
1:G:246:GLU:OE1 | 5:G:411:PEG:H22 1.24 1.32
4:A:403:LMT:H3B | 4:B:406:LMT:C6’ 1.59 1.32
4:A:403:LMT:C3B | 4:B:406:LMT:H6E 1.83 1.08
4:A:403:LMT:H3B | 4:B:406:LMT:HGE 1.07 1.06
1:G:246:GLU:OE1 | 5:G:411:PEG:C2 2.06 1.02

There are no symmetry-related clashes.

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 345/351 (98%) 323 (94%) | 19 (6%) 3 (1%) 21 49
1 B 346/351 (99%) 320 (92%) | 24 (7%) 2 (1%) 30 59
1 C 345/351 (98%) 321 (93%) | 22 (6%) 2 (1%) 30 59
1 D 341/351 (97%) 316 (93%) | 22 (6%) 3 (1%) 21 49
1 E 344/351 (98%) 321 (93%) | 22 (6%) 1 (0%) 46 75
1 F 344/351 (98%) 318 (92%) | 22 (6%) 4 (1%) 161 39
1 G 344/351 (98%) 317 (92%) | 21 (6%) 6 (2%) 111 29
1 H 341/351 (97%) 322 (94%) | 17 (5%) 2 (1%) 30 59
1 I 343/351 (98%) 315 (92%) | 25 (7%) 3 (1%) 21 49
1 J 343/351 (98%) 322 (94%) | 17 (5%) 4 (1%) 161 39

All All 3436/3510 (98%) | 3195 (93%) | 211 (6%) | 30 (1%) 21 49

5 of 30 Ramachandran outliers are listed below:

Mol | Chain | Res | Type
1 F 302 MET
1 I 327 TYR
1 B 325 TRP

Continued on next page...
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Mol | Chain | Res | Type
1 D 324 LYS
1 H 67 ILE

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 326/330 (99%) | 294 (90%) | 32 (10%) | l10] 23
1 B 327/330 (99%) | 298 (91%) | 29 (9%) | 12| 27
1 C 323/330 (98%) | 299 (93%) | 24 (7%) 17, 39
1 D 322/330 (98%) | 292 (91%) | 30 (9%) | |11] 25
1 E 320/330 (97%) | 291 (91%) | 29 (9%) 12 26
1 F 321/330 (97%) | 287 (89%) | 34 (11%) | 8] 19
1 G 319/330 (97%) | 289 (91%) | 30 (9%) 25
1 H 318/330 (96%) | 287 (90%) | 31 (10%) 23
1 I 320/330 (97%) | 290 (91%) | 30 (9%) | [11] 25
1 J 320/330 (97%) | 298 (93%) | 22 (7%) 19| 43
All All | 3216/3300 (98%) | 2925 (91%) | 291 (9%) 12§ 27

5 of 291 residues with a non-rotameric sidechain are listed below:

Mol | Chain | Res | Type
1 E 234 SER
1 F 218 LEU
1 I 336 VAL
1 E 265 VAL
1 F 40 ARG

Some sidechains can be flipped to improve hydrogen bonding and reduce clashes.

sidechains are listed below:

Mol

Chain

Res | Type

1

F

118 ASN

Continued on next page...

5 of 40 such


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

Page 20 wwPDB X-ray Structure Validation Summary Report 410U

Continued from previous page...
Mol | Chain | Res | Type

1 G 95 GLN
1 J 33 ASN
1 G 63 ASN
1 G 118 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.

5.5 Carbohydrates (i)

There are no carbohydrates in this entry.

5.6 Ligand geometry (i)

Of 62 ligands modelled in this entry, 37 are monoatomic - leaving 25 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 | | RMSZg #|Z| > 2| Counts RMSZg #£1Z| > 2
4 [LMT | A [403] - 136,3636] 0.39 0 474747 070 | 1 (2%)
4 [LMT | B 406 | - |363636]| 0.41 0 474747 [ 083 | 2 (4%)
4 [LMT | B |407| - |333336] 043 0 44,4447 | 0.86 | 2 (4%)
5 | PEG | B | 408 | - 6,66 | 0.54 0 555 | 0.12 0
5 | PEG | B | 409 | - 6,66 | 0.35 0 555 | 0.45 0
5 | PEG | B | 410 | - 6,66 | 0.37 0 555 | 0.39 0
5 | PEG| B | 411| - 6,66 | 0.55 0 555 | 1.31 | 1(20%)
5 | PEG | C | 405 | - 6,66 | 0.29 0 555 | 0.44 0
5 | PEG | C | 406 | - 6,66 | 0.65 0 555 | 0.95 0
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. . Bond lengths Bond angles

Mol | Type | Chain | Res | Link | o/ RMSZg #|Z| > 2| Counts RMSZg HZ| > 2
5 PEG D 405 - 6,6,6 0.38 0 5,5,5 0.99 0
5 PEG E 405 - 6,6,6 0.60 0 5,5,5 0.60 0
5 PEG E 406 - 6,6,6 0.55 0 5,5,5 1.31 1 (20%)
5t PEG E 407 - 6,6,6 0.59 0 5,5,5 0.49 0
5 PEG E 408 - 6,6,6 0.44 0 5,5,5 1.33 1 (20%)
6 PGO E 409 - 7,7,7 0.39 0 6,6,6 1.07 1 (16%)
5 PEG F 404 - 6,6,6 0.56 0 5,5,5 0.88 0
5 PEG G 408 - 6,6,6 0.55 0 5,5,5 0.69 0
5 PEG G 409 - 6,6,6 0.53 0 5,5,5 0.87 0
5t PEG G 410 - 6,6,6 0.34 0 5,5,5 0.46 0
5 PEG G 411 - 6,6,6 0.36 0 5,5,5 0.31 0
5 PEG G 412 - 6,6,6 0.58 0 5,5,5 1.07 0
5 PEG H 402 - 6,6,6 0.33 0 5,5,5 0.27 0
5 PEG | 404 - 6,6,6 0.57 0 5,5,5 0.71 0
5 PEG J 405 - 6,6,6 0.50 0 5,5,5 0.79 0
5 PEG J 406 - 6,6,6 0.58 0 5,5,5 0.78 0

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
4 LMT A 403 - - 0/21/61/61 | 0/2/2/2
4 LMT B 406 - - 0/21/61/61 | 0/2/2/2
4 LMT B 407 - - 0/18/58/61 | 0/2/2/2
5 PEG B 408 - - 0/4/4/4 10/0/0/0
5 PEG B 409 - - 0/4/4/4 10/0/0/0
5 PEG B 410 - - 0/4/4/4 10/0/0/0
5 PEG B 411 - - 0/4/4/4 10/0/0/0
5 PEG C 405 - - 0/4/4/4 10/0/0/0
5 PEG C 406 - - 0/4/4/4 10/0/0/0
5 PEG D 405 - - 0/4/4/4 10/0/0/0
5 PEG E 405 - - 0/4/4/4 10/0/0/0
5 PEG E 406 - - 0/4/4/4 10/0/0/0
5 PEG E 407 - - 0/4/4/4 10/0/0/0
5 PEG E 408 - - 0/4/4/4 10/0/0/0
6 PGO E 409 - - 0/5/5/5 10/0/0/0
5 PEG F 404 - - 0/4/4/4 1 0/0/0/0
5 PEG G 408 - - 0/4/4/4 10/0/0/0
5t PEG G 409 - - 0/4/4/4 10/0/0/0
5 PEG G 410 - - 0/4/4/4 10/0/0/0

Continued on next page...
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Mol | Type | Chain | Res | Link | Chirals | Torsions Rings
5 PEG G 411 - - 0/4/4/4 10/0/0/0
5 PEG G 412 - - 0/4/4/4 10/0/0/0
5 PEG H 402 - - 0/4/4/4 10/0/0/0
5 PEG I 404 - - 0/4/4/4 10/0/0/0
> PEG J 405 - - 0/4/4/4 10/0/0/0
5t PEG J 406 - - 0/4/4/4 10/0/0/0

There are no bond length outliers.

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

Mol | Chain | Res | Type Atoms Z | Observed(°) | Ideal(®)
4 A 403 | LMT | C1B-O1B-C4’ | -2.38 111.79 118.01
4 B 407 | LMT | C1B-O1B-C4’" | -2.37 111.82 118.01
4 B 406 | LMT | C1B-O1B-C4" | -2.17 112.35 118.01
4 B 406 | LMT | C3B-C4B-C5B | 2.08 113.83 110.20
4 B 407 | LMT | C3B-C4B-C5B | 2.14 113.93 110.20

There are no chirality outliers.

There are no torsion outliers.

There are no ring outliers.

12 monomers are involved in 57 short contacts:

Mol | Chain | Res | Type | Clashes | Symm-Clashes
4 A 403 | LMT 27 0
4 B 406 | LMT 26 0
4 B 407 | LMT 9 0
5 B 408 | PEG 1 0
5 B 410 | PEG 2 0
5 B 411 | PEG 2 0
5 C 406 | PEG 4 0
5 E 405 | PEG 1 0
5t G 408 | PEG 3 0
5t G 409 | PEG 2 0
5 G 411 | PEG 3 0
5 J 405 | PEG 2 0
5.7 Other polymers (i)
There are no such residues in this entry.
$roe
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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 | 347/351 (98%) 0.49 24 (6%) 20 | 18| | 33,72,122,180 | 0
1 B 348 /351 (99%) 0.27 15 (4%) 39 38 | 27,58,126, 158 | 0
1 C | 347/351 (98%) 0.53 29 (8%) |14/ [11] | 25,75, 145,230 | 0
1 D 343/351 (97%) 0.41 30 8%) 1131 |10] | 40, 77,133, 197 | 0
1 E | 345/351 (98%) 0.39 95 (7%) | 18| 16| | 35, 71,149,187 | 0
1 F 346/351 (98%) 0.35 922 (6%) 23 |21 | 32,70,135,202 | 0
1 G | 346/351 (98%) 0.38 23 (6%) |22 20| |30, 57,141,234 | 0
1 H | 343/351 (97%) 0.39 23 (6%) 21 19| |30,71,127,191| 0
1 I 345 /351 (98%) 0.54 30 8%) 1131 | 10] | 38, 71,143, 246 | 0
1 ] 345/351 (98%) 0.49 27 (7%) 116 | 14| | 32, 71,151,192 | 0
All All 3455/3510 (98%) 0.43 248 (7%) 1811 16| | 25, 70, 140, 246 0

The worst 5 of 248 RSRZ outliers are listed below:

Mol | Chain | Res | Type | RSRZ
322 | ARG 11.3
325 | TRP 9.7
319 | PRO 8.8
326 | GLY 8.5
317 | TYR 8.0

[y S Y Y =
o Q| Q| Q| =

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

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

Mol | Type | Chain | Res | Atoms | RSCC | RSR | LLDF | B-factors(A?) | Q<0.9
2 MG D 401 1/1 0.88 1.61 21.53 86,86,86,86 0
3 PEG J 405 7/7 0.81 0.28 9.35 49,53,59,63 0
2 MG J 401 1/1 0.89 0.58 8.75 | 107,107,107,107 0
2 MG E 402 1/1 0.93 0.27 3.60 96,56,56,56 0
4 LMT A 403 | 35/35 0.79 0.47 3.00 72,129,136,142 35
2 MG D 403 1/1 0.77 0.23 2.64 o7,57,57,57 0
3 | CL J 404 | 1/1 0.85 | 0.28 | 2.02 46.46,46.,46 0
2 MG F 401 1/1 0.97 0.25 1.73 42,4242 42 0
2 MG J 403 1/1 0.88 0.22 1.13 50,50,50,50 0
3 PEG C 406 7/7 0.91 0.26 0.90 49,60,63,75 0
S PEG H 402 7/7 0.89 0.23 0.61 73,84,92,97 0
2 MG B 401 1/1 0.92 0.24 0.58 45,45,45,45 0
2 | MG T 403 | 1/1 097 | 022 | 015 45.45,45,45 0
2 | MG T | 401 | 1/1 0.91 | 0.19 | -0.01 | 56,56,56,56 0
d PEG G 408 7/7 0.72 0.22 -0.03 | 91,103,105,109 0
3 CL B 404 1/1 0.80 0.16 -0.08 o7,57,57,57 0
3 CL F 403 1/1 0.69 0.18 -0.12 60,60,60,60 0
2 MG G 405 1/1 0.98 0.17 | -0.22 39,39,39,39 0
2 MG C 402 1/1 0.99 0.18 -0.34 45,45,45,45 0
3 CL E 403 1/1 0.86 0.20 -0.36 62,62,62,62 0
2 MG C 401 1/1 0.94 0.13 -0.82 53,53,53,53 0
2 | MG E | 401 | 1/1 0.95 | 0.14 | -0.85 | 34,34,34,34 0
2 MG A 401 1/1 0.81 0.13 -0.96 65,65,65,65 0
2 MG G 404 1/1 0.97 0.14 | -0.98 45,45,45,45 0
2 MG D 402 1/1 0.96 0.13 -1.02 35,35,35,35 0
3 CL H 401 1/1 0.90 0.11 -1.45 02,52,52,52 0
2 MG J 402 1/1 0.92 0.12 -1.52 43,43,43,43 0
2 MG G 403 1/1 0.95 0.11 -1.62 04,54,54,54 0
3 | CL A | 402 | 1/1 0.90 | 0.10 | -1.88 | 52,52,52,52 0
3 CL C 404 1/1 0.96 0.07 | -2.45 44,44 44 .44 0

Continued on next page...
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Mol | Type | Chain | Res | Atoms | RSCC | RSR | LLDF | B-factors(A?) | Q<0.9
3 CL G 406 1/1 0.91 0.08 | -2.89 46,46,46,46 0
2 MG I 402 1/1 0.92 0.10 | -3.30 58,58,58,58 0
) PEG F 404 7/7 0.44 0.33 - 92,113,123,126 0
2 MG G 401 1/1 0.91 0.94 - 61,61,61,61 0
5 PEG D 405 7/7 0.78 0.17 - 62,80,92,108 0
5 PEG B 410 7/7 0.81 0.29 - 57,74,82,87 0
2 MG F 402 1/1 0.92 0.17 - D7,57,57,57 0
5 PEG G 412 7/7 0.81 0.23 - 72,74,87,90 0
5 PEG G 409 7/7 0.29 0.25 - 75,92,99,102 0
) PEG G 411 7/7 0.54 0.18 - 203.214,221,223 0
3 CL D 404 1/1 0.80 0.44 - 66,66,66,66 0
3 | CL C | 403 | 1/1 0.95 | 0.24 ; A1,41,41,41 0
4 LMT B 406 | 35/35 0.78 0.30 - 89,123,133,135 0
5 PEG J 406 7/7 0.55 0.49 - 78,88,95,100 0
2 | MG B | 403 | 1/1 0.94 | 0.12 _ 45,4545 45 0
3 CL E 404 1/1 0.93 0.16 - 52,52,52,52 0
5 PEG B 409 77 0.82 0.37 - 67,87,95,95 0
3 CL B 405 1/1 0.93 0.82 - 50,50,50,50 0
5 | PEG G | 410 | 7/7 0.76 | 0.20 ; 98,101,110,114 0
5 PEG B 408 7/7 0.87 0.15 - 64,77,83,85 0
5 PEG B 411 7/7 0.88 0.17 - 61,68,72,78 0
5 PEG I 404 7/7 0.83 0.15 - 77,82,84,89 0
5 PEG E 408 7/7 0.85 0.21 - 67,71,77,82 0
5 PEG C 405 7/7 0.85 0.27 - 79,82,95,100 0
6 PGO E 409 8/8 0.90 0.10 - 72,83,97,98 0
5 PEG E 405 7/7 0.90 0.11 - 82,84,92,95 0
3 CL G 407 1/1 0.77 0.16 - 65,65,65,65 0
5 PEG E 406 7/7 0.93 0.34 - 65,75,91,107 0
2 MG G 402 1/1 0.87 0.44 - 69,69,69,69 0
2 MG B 402 1/1 0.97 0.17 - 39,39,39,39 0
4 LMT B 407 | 32/35 0.78 0.36 - 114,176,197,203 0
5 PEG E 407 7/7 0.79 0.40 - 77,83,87,96 0

6.5 Other polymers (i)

There are no such residues in this entry.


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

	Overall quality at a glance i
	Entry composition i
	Residue-property plots i
	Data and refinement statistics i
	Model quality i
	Standard geometry i
	Too-close contacts i
	Torsion angles i
	Protein backbone i
	Protein sidechains i
	RNA i

	Non-standard residues in protein, DNA, RNA chains i
	Carbohydrates i
	Ligand geometry i
	Other polymers i
	Polymer linkage issues i

	Fit of model and data i 
	Protein, DNA and RNA chains i 
	Non-standard residues in protein, DNA, RNA chains i 
	Carbohydrates i 
	Ligands i 
	Other polymers i 


