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1 Overall quality at a glance (i)

The following experimental techniques were used to determine the structure:
ELECTRON MICROSCOPY

The reported resolution of this entry is 19.80 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 I | I 14
Ramachandran outliers 0 - 3.8%
Sidechain outliers NN I I 4.3%
Worse Better

0 Percentile relative to all structures

[l Percentile relative to all EM structures

Metric Whole archive EM structures
(#Entries) (#Entries)
Clashscore 114402 924
Ramachandran outliers 111179 726
Sidechain outliers 111093 686

The table below summarises the geometric issues observed across the polymeric chains. The red,
orange, yellow and green segments on the 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%

Mol | Chain | Length Quality of chain
1 A 329 67% 28% -
1 B 329 47% 22% . 29%
2 C 1342 53% 25% . 19%
3 D 1413 63% 29% 5% .
4 D) 90 57% 33% 9%
5 F 613 57% 18% . 22%
6 G 209 77% 19%
6 H 209 72% 23% -
7 I 98 44% 56%

Continued on next page...
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2  Entry composition (i)

There are 9 unique types of molecules in this entry. The entry contains 35254 atoms, of which 0
are hydrogens and 0 are deuteriums.

In the tables below, the AltConf column contains the number of residues with at least one atom
in alternate conformation and the Trace column contains the number of residues modelled with at
most 2 atoms.

e Molecule 1 is a protein called DNA-directed RNA polymerase subunit alpha.

Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
1 A 322 2496 1563 438 487 8 0 0
Total C N O S
1 B 235 1814 1129 320 358 7 0 0

e Molecule 2 is a protein called DNA-directed RNA polymerase subunit beta.

Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
2 C 1089 8524 5351 1481 1655 37 0 0

e Molecule 3 is a protein called DNA-directed RNA polymerase subunit beta.

Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
3 D 1368 10606 6657 1893 2006 50 0 0
There are 6 discrepancies between the modelled and reference sequences:

Chain | Residue | Modelled | Actual Comment Reference
D 1408 HIS - EXPRESSION TAG | UNP POAST7
D 1409 HIS - EXPRESSION TAG | UNP POAST7
D 1410 HIS - EXPRESSION TAG | UNP POAST7
D 1411 HIS - EXPRESSION TAG | UNP POAST7
D 1412 HIS - EXPRESSION TAG | UNP POA8TT
D 1413 HIS - EXPRESSION TAG | UNP POA8TT

e Molecule 4 is a protein called DNA-directed RNA polymerase subunit omega.

Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
4 E 0 700 430 136 142 1 0 0
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e Molecule 5 is a protein called RNA polymerase sigma factor rpoD.

Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
g K 4709 3877 2423 693 740 21 0 0

There are 2 discrepancies between the modelled and reference sequences:

Chain | Residue | Modelled | Actual | Comment Reference
F 149 ASN ASP CONFLICT | UNP P00579
F 571 HIS TYR | CONFLICT | UNP P00579

e Molecule 6 is a protein called Catabolite gene activator.

Mol | Chain | Residues Atoms AltConf | Trace
Total C N O S
6 G 201 1591 1007 280 295 9 0 0
Total C N O S
6 H 201 1591 1007 280 295 9 0 0
e Molecule 7 is a DNA chain called DNA (98-MER).
Mol | Chain | Residues Atoms AltConf | Trace
Total C N O P
7 I 8 2006 960 366 583 97 0 0
e Molecule 8 is a DNA chain called DNA (98-MER).
Mol | Chain | Residues Atoms AltConf | Trace
Total C N O P
8 J 8 1996 958 353 588 97 0 0

e Molecule 9 is ADENOSINE-3",5’-CYCLIC-MONOPHOSPHATE (three-letter code: CMP)
(formula: CloH12N5OGP).

WO RLDWIDE

PROTEIN DATA BANK




Page 6 wwPDB EM Map/Model Validation Report 3IYD
NH,
‘\'—T..’-;ﬁ.
‘=‘=J.. O.I
P -
%,
Mol | Chain | Residues Atoms AltConf
Total C N O P
) G 1 22 10 5 6 1 0
Total C N O P
) H 1 22 10 5 6 1 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. 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.
e Molecule 1: DNA-directed RNA polymerase subunit alpha

3 Residue-property plots (i)
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e Molecule 2: DNA-directed RNA polymerase subunit beta

Chain C:

€65
T6L

884

980

8

8.Ld

(01724
6€1

62S

9TX

1

och

{41

3

681d
88T4
1813

181D

SLTH
vLTY
€LIN

0LTA

L

S9TH

€914

LSTA

€81d
Tg1s
18TY

SYTI
447
£vTH
[44%

8€TI
LETA

oTTa

1213
0ZTh

8TTH
LT1TI

STTH
PITA

1T1d
0T1d
60TV
80713
SOTX

6631

L6Y

8zch

Seecd
¥eTd

cgea

81cd
AYAN
91CL

1314
80TI

Lozl
90TV

%021

0Ty

0oz

96TA

7611

RLDWIDE
EMDataBank

Unified Data Resource for J0EM

0O
PROTEIN DATA BANK

ZPDE
e

W


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

3IYD

wwPDB EM Map/Model Validation Report

Page 8

9T¥D
ST

€1%3

60%1

90%N

0%y

66EY

L6ET

S6EX
v6eY

L8EN

8e1

cLed

69€N

S9€d
YOEA

CTOEY
TOES
09€1
6G€Y

gged
v9ea
€9€A
{41

LYET

Sved

[4250)
TYET

2TeT
T2eT

8TSGN

T18s

L0899

£09%

008V

L6%d
9674

Y6YN

+

TLPA

0L%Y

89%1

€971

TS%Y

8¥%1
LY%H

SYPI
h4440

SEPI

TEY'T
1254728

9T¥I

£Tha

6T¥%I

¥99a
€99

3

Sv94d
7991

9€90
LT9H

9293
Sgod

€291

619V

LT9V

1
L

069d

8893
L89T

1891
6LSV
8LSX
LLSA

G971

TLSI

%99d

2¢99d
1991
099d

¥9SH

2¢499d
TSSH
08SA

9LLd
SLL3

€LLT

694d

E€9LL

T9.L0

6SLS
8G.4

9GLR

SvLE
¥PLD
g€vLd
TYLR
E€ELA
6TLY
TTLD
0Z.L4
9TLY
0.3
869d
7694

169d

8890

S89KW

0891

8.94
LL9N

0.94
699d
899I
1991
2998

849l

748D

TL8A

698D

9981
798y

94984
%381

[4°5:3

0881

8%8d

978D

ia2°28
£%8L

9€81T
Se8d
e8h

T€81

114:1')

818A

9181
S18S

€184
184

L08M
908d

96.L71
S6LY

Tv63

6E6A

LE6A

0T6A

€TTT1
CITTI

00T1d
660TN

160719

68072

L80TX
9801Td

6L0TI
8L0TY

9071

€L0TY

0LOTH

890TD

2901d

SSOTY

+

¥901d

L8114
98TTA
¥8TTL
€8TTY
281TI
811d
08TTH

LOETN
90€TH

YOETH
TOoETH
S621S
62Ty
€6CTA
T6TTL
68c1d

98CTL

v8TTV
£8TTV

131929

8.T11

9LTTM

0.214
69CTY

92 Th
19219
09219
69211
89z1d
9bT T
pETTH
TETTA
€221

0zzTh

ST1CTH

€1TTA

12341

S02Td

L

T0TT1

86111

S61TI

Tena

8EETH

L

€EETT

0EETI
62€TH

LTETT
9CETT
STETA

0ceTd

BIETD
E€IETH

DNA-directed RNA polymerase subunit beta

e Molecule 3

5%

29%

63%

Chain D

Lgd

1o

91d
S1d

68711
88711

9LT4

oLta

€974

TOTL

6GTI

+

TSTH

8v1a

i

O0ETH

8211

9TT11

£CTH

T21d
0Z11

8TTA

9114

PI1I

864

i

T6TA

18TV
982V
§8¢1

i

182H
08Ty

8.cH
Llen
9.LcN
S.Tyd

T2

78EN
T8ER
18€I
08egd
6.ed
8.LeN
TLEN
89€1

99€0

LTET

¥TeT

11458

8T€D
LIEL

v1eY
£1€D

T1€Y

v0ea
€0EA

00gb
6621
86CH
1624
9624

R LDWIDE

w_ 0

erbDeBe

PROTEIN DATA BANK

EMDataBank




3IYD

wwPDB EM Map/Model Validation Report

Page 9

96%D

88%N
L8%L

S8YNW
Y8YIH

1

08%Y

S.%3
254
€L%L
TLY'1

0L%A
To%d
€97A
[4id
TShd
0S7H

4747CS

+
L

6€%d

LEDA

TThA

66931

¥690
€6SN

T6SI
¥89d

€89A
[425h)

089H
6.9

9,94
9199
YLSA
€LSL
TLSL

998)

T9SD
098N

8990

9693

[4sihs

0GSGA
6791

£%9S

8€Y

9€91
fepoietd

0€gd
LT91

9TSA
STSH

3

L190
918a

3

ISl

0791

90SA

6671

STLY
¥TLE
€T.3
TTLD

60.4
90LA

SOLL
¥0.LE

coLb

LB9KW

169@

1

989H

1

1990

S990
991

TO9A

%991

0893

L%9d

PPon

LEQY

Ll

0294
6191

LT9L
919d
ST9%
¥191

0794
609X

S091

€094

%C8d

TT8N

+

LT8H

S18D
%180

1184
018L

L0871

G080

L

£08A

T08A
0081

S6LK

8.4

6LLY

6TLd

Lv63
8€6D
TE6W
T€6L
0€6T

9Z6d
Sced

€164

1164
oT6N
6061

€067
co6a

7681

2684
188S
988A
G88A
288A
LL8A

6980
898M

S98H
7981

T98N

{47440

6E8A
8€8Y
Lg80a
oe8Y
S€8T
7€8d

9281

¢80Ta

1661

8.64

€L671

L

0961
696X

SG6)

76T1Y

88TTH
L8173
98TTR

08TTA

8LITL

-
L

SLTTT
YLTTY

69TTL

SOTTd

C9TTI

6STTI
8GT1Td
LSTTV
9GTT1
SGTTI

SPITd
PPITT

F

6ETTd
8ETTT

€CTTY

0ZTTL
6111Q

STTTI

90TTI

COTTd

T0TTT

00TT4d

S60TH

€60TL

S0ETa

|

L6TTH

S6CTN

68TTN

98TTA

T8TTA
18274
08ZTA
6370

S.LTTT

voTTV
€9TTY
c°oTTH
19211

6921
892TH

SGTTA

08z1a

LETTA
€ETTI
0€TTL

62CTA
82TTY

9TTTA

iZ44x'
1344 %)

12211
02211

¥1C1d

0TCTI

L0TTH
90TTY

€02TY

C8ETd

6LETd

sifin

vLETY
€LETYH
CTLETYH
TLETH
ohmﬂz
99€TH
SOETR

E€9€TR

8GE€Td

9GETT
SGETYH

0GETN

8YETH
LYETT

PPETT

0PETH

8EETY

SEETY

CTEETT
TEETA

6CETL
8TETL

¥TeIS

TTETV

TIETH

60€TI

LOETT
90€T1

DNA-directed RNA polymerase subunit omega

e Molecule 4

9%

33%

—
57%

Chain E

S8y

8LY

SLb

1.3

LL

09N

86T
LS9D

eieks
PSI

[4:t

Eiat
iz41

RNA polymerase sigma factor rpoD

[44¥
121

81a

e Molecule 5

9T

0 ©
B>

<
=

—
57%

22%

18%

Chain F:

6ETH
8€Td
LETR
CTETD

7173

9%2h

GETI
beTL

TecTL

(44}

9121

0671

8812
1810
9818
G811
813
08TH
LLTL
SLTY
i ZA%)
€L1a

891d
L91a

2911

6515

LSTYd

R LDWIDE

w_ 0

erbDeBe

PROTEIN DATA BANK

EMDataBank




3IYD

wwPDB EM Map/Model Validation Report

Page 10

S6EL

9G€ed

p9eL
€9€1

eveN

LTES

0ZEI

01€d

80€D

9084

+

L6TH

T62D

0621

9821

6.LcH

9LTH

L9za

T9TA

i

092Y

LSTH

[4sta

SESY

6191

TISI
019d
609L

06%d

9LvY

TLYD

89%4

[42’)

09%1

LG¥PI

SG%H
79vA

0871
67%L

6EPI

SEVI

9THA

Ll

ETPH

80%H
L0%3

86€D
L6EY

1191

609S

109d
009H

8691

9694
9691

€693

1693
0691
6850

9894

3

1880

v.93

CTLSL

TLSH
04Sa

893N
L9SW
9950

2994

0994

Catabolite gene activator

8GGA

9GSV

v39Y

CTeSL
1991

8%91T

£vev
{47214

e Molecule 6

19%

—
77%

Chain G

11
OTL
6d

Catabolite gene activator

e Molecule 6

23%

72%

Chain H

664

L6I

S6ev
vea

602y
80TL

GLTI
7LID

TL1H

6914
89TL

[474%)

6ETA

LETT
9ETd

YETT
EETN

DNA (98-MER)

TETA
0ETH

(341

e Molecule 7

1193}

9111

2oTd

56%

44%

Chain I

8LD
LLD
OLY
SLD

€LD
CTLL

oLy

€90
[4:0)

98D
k]
PSL
£9Y

TSL
0SL

96V
S60

8D
8L

08L
6LL

DNA (98-MER)

e Molecule 8

55%

45%

Chain J

S8L
w8y
€80

%0

9€D

0EL

160
969
SG6L

€6V
6L

68Y

L8Y
980

RLDWIDE

w_ 0

erpBe

PROTEIN DATA BANK

EMDataBank



Page 11 wwPDB EM Map/Model Validation Report 3IYD

4 Experimental information (i)
Property Value Source
Reconstruction method SINGLE PARTICLE Depositor
Imposed symmetry POINT, Not provided Depositor
Number of images 14097 Depositor
Resolution determination method | FSC at 0.5 cut-off Depositor
CTF correction method ACE Depositor
Microscope FEI TECNAI F20 Depositor
Voltage (kV) 120 Depositor
Electron dose (e~ /A”) 16 Depositor
Minimum defocus (nm) 500 Depositor
Maximum defocus (nm) 1500 Depositor
Magnification 50000 Depositor
Image detector Teitz F415 4k x 4k pixel CCD camera Depositor
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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:
CMP

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\1q7 #é\ >2 | RMSZ #é\ >2
1 A 0.19 | 0/2528 | 0.36 | 0/3427

1 B 0.10 | 0/1836 | 0.35 | 0/2488

2 C 020 | 0/8672 | 0.35 | 0/11722

3 D 0.10 | 0/10769 | 0.35 | 0/14544

1 D 0.19 | 0/711 | 034 | 0/956

5 F 020 | 0/3931 | 0.34 | 0/5288

6 G 020 | 0/1616 | 0.33 | 0/2174

6 H 020 | 0/1616 | 0.33 | 0/2174

7 I 045 | 0/2251 | 0.93 | 0/3472

8 ] 0.44 | 0/2236 | 0.93 | 0/3447

Al | ANl | 024 | 0/36166 | 0.47 | 0/49692

There are no bond length outliers.
There are no bond angle outliers.
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.

Mol | Chain | Non-H | H(model) | H(added) | Clashes | Symm-Clashes
1 A 2496 0 2554 74 0
1 B 1814 0 1839 60 0
2 C 8524 0 8491 275 0
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Continued from previous page...

Mol | Chain | Non-H | H(model) | H(added) | Clashes | Symm-Clashes
3 D 10606 0 10822 387 0
4 E 709 0 719 37 0
> F 3877 0 3929 89 0
6 G 1591 0 1632 28 0
6 H 1591 0 1632 34 0
7 I 2006 0 1108 45 0
8 J 1996 0 1111 45 0
9 G 22 0 11 3 0
9 H 22 0 11 2 0

All All 35254 0 33859 996 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 14.

The worst 5 of 996 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)
9:G:679:CMP:H2 9:G:679:CMP:C2 0.97 1.49
9:H:680:CMP:C2 9:H:680:CMP:H2 0.97 1.49
4:E:59:ILE:HG12 4:E:60:ASN:H 1.45 0.81
3:D:1378:ALA:H | 3:D:1379:PRO:HD3 1.45 0.81
1:A:235:ARG:HD2 1:A:235:ARG:H 1.45 0.80

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 PDB entries followed by that with respect to all EM
entries.

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 318/329 (97%) 259 (81%) | 46 (14%) | 13 (4%) |3| 35
1 B 233/329 (71%) 191 (82%) | 38 (16%) 4 (2%) 11§ 55

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

Mol | Chain Analysed Favoured | Allowed | Outliers | Percentiles

2 C 1085/1342 (81%) | 822 (76%) | 217 (20%) | 46 (4%) 34

3 D 1366,/1413 (97%) | 1075 (79%) | 232 (17%) | 59 (4%) 34

4 E 88/90 (98%) 68 (77%) 14 (16%) 6 (7%) 23

5 F 475/613 (78%) 401 (84%) | 54 (11%) | 20 (4%) 3] 34

6 G 199/209 (95%) 172 (86%) | 24 (12%) 3 (2%) 131 57

6 H 199/209 (95%) 182 (92%) 16 (8%) 1 (0%) 34 007
All All 3963/4534 (87%) | 3170 (80%) | 641 (16%) | 152 (4%) 37

5 of 152 Ramachandran outliers are listed below:

Mol | Chain | Res | Type
1 A 52 PRO
1 A 240 PRO
1 B 52 PRO
2 C 180 ARG
2 C 332 ARG

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 PDB entries followed by that with respect to all EM
entries.

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 278/286 (97%) 268 (96%) 10 (4%) 42 74

1 B 201/286 (70%) 193 (96%) 8 (4%) 38 71

2 C 936/1157 (81%) | 896 (96%) | 40 (4%) 35 70

3 D 1138/1174 (97%) | 1075 (94%) | 63 (6%) 27 63

4 E 74/74 (100%) 67 (90%) 7 (10%) 117 41

5 F 423 /540 (78%) 407 (96%) 16 (4%) 40 73

6 G 173/180 (96%) 172 (99%) 1 (1%) 90 1 § 95

6 H 173/180 (96%) 172 (99%) 1 (1%) 90 195
All All 3396/3877 (88%) | 3250 (96%) | 146 (4%) 40 70
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5 of 146 residues with a non-rotameric sidechain are listed below:

Mol | Chain | Res | Type
3 D 151 MET
3 D 549 LYS
5 F 359 LYS
3 D 156 ARG
3 D 334 LYS

Some sidechains can be flipped to improve hydrogen bonding and reduce clashes. 5 of 115 such
sidechains are listed below:

Mol | Chain | Res | Type
3 D 229 GLN
3 D 495 ASN
5 F 579 GLN
3 D 274 ASN
3 D 341 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)

2 ligands are modelled in this entry.

In the following table, the Counts columns list the number of bonds (or angles) for which Mogul
statistics could be retrieved, the number of bonds (or angles) that are observed in the model and
the number of bonds (or angles) that are defined in the chemical component dictionary. The Link
column lists molecule types, if any, to which the group is linked. The Z score for a bond length
(or angle) is the number of standard deviations the observed value is removed from the expected
value. A bond length (or angle) with |Z] > 2 is considered an outlier worth inspection. RMSZ is
the root-mean-square of all Z scores of the bond lengths (or angles).
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. . Bond lengths Bond angles
Mol | Type | Chain | Res | Link | | " "RMS7 | #(7 > 2 | Counts | RMSZ | #]7] > 2
CMP G 679 - 20,2525 | 1.18 1 (5%) |18,39,39 | 2.19 3 (16%)
CMP H 680 - 20,2525 | 1.18 2 (10%) | 18,39,39 | 2.21 3 (16%)

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
9 |CMP| G |60 - ~ [ 0/0/31/31 | 0/4/4/4
9 | CMP | H | 680 | - T [0/0/31/31 | 0/4/4/4

All (3) bond length outliers are listed below:

Mol | Chain | Res | Type | Atoms | Z | Observed(A) | Ideal(A)
9 H 680 | CMP | O4’-C1’ | 2.01 1.44 1.41
9 G 679 | CMP | C5-C4 | 3.11 1.47 1.40
9 H 680 | CMP | C5-C4 | 3.12 1.47 1.40

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

Mol | Chain | Res | Type Atoms Z | Observed(°) | Ideal(®)
9 H 680 | CMP | N3-C2-N1 | -6.62 123.67 128.87
9 G 679 | CMP | N3-C2-N1 | -6.51 123.76 128.87
9 H 680 | CMP | O3-C3’-C4’ | -4.81 106.88 110.72
9 G 679 | CMP | O3-C3’-C4’ | -4.80 106.88 110.72
9 H 680 | CMP | C4-04’-C1’ | -2.03 107.49 109.64

There are no chirality outliers.

There are no torsion outliers.

There are no ring outliers.

2 monomers are involved in 5 short contacts:

Mol | Chain | Res | Type | Clashes | Symm-Clashes
9 G 679 | CMP 3 0
9 H 680 | CMP 2 0
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5.7 Other polymers (i)

There are no such residues in this entry.

5.8 Polymer linkage issues (i)

There are no chain breaks in this entry.
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