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Supporting information

A SDS page B Native page
M Rpo7 Rpo4 Rpo4/7 Rpo7 Rpo4  Rpo4/7

250

150

Figure S1. (A) SDS page of Rpo7 (21.2 kDa), Rpo4 (12.3 kDa) and Rpo4/7 complex (33.5 kDa). (B) Native page
of Rpo7 (theoretical pl 5.2), Rpo4 (theoretical pl 4.7) and Rpo4/7 (theoretical pl 5.0). Note that Rpo7 is barely
stable in the absence of Urea or Rpo4 and hence mostly precipitates. Rpo4 contains a contaminant, possibly
residual GST tag, which is not present in the Rpo4/7 complex after dimerization (final sample).
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Amino acid composition:

Ala(a) 8 43% Gy(G 16 8.6% Pro(P) 7 3.7%

Arg(R) 8 43% His(H) 3 1.6% Ser (S) 7 37%

Asn(N) 1 0.5% lle () 16 8.6% Thr(T) 4 2.1%

Asp(D) 13 7.0% leu() 15 8.0% Trp(W) 1 0.5%

Cys{©Q) 0 0.0% lys(Kl 20  10.7% Tyr(Y) 9 4.8%

GIn(Q 4 2.1% Met(M) 5 2.7% Val (V) 23 123%
Glu(E) 22 11.8% Phe(F) 5 2.7%

Figure S2. The primary structure and amino acid composition of Rpo7. Negatively charged amino-acid residues
are shown in red, positively charged ones in blue, polar residues in green and hydrophobic ones in black.
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Figure S3. Assignment graph of Rpo4/7* created using the CcpNmr software. Black dots represent assigned
spins, grey dots unassigned spins. Amide nitrogens and a-carbons for which directly bound protons have been
assigned, are highlighted in blue and red respectively.
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Figure S4. (A). Automated resonance assignment by ssFLYA using the manually created peak lists (which
resulted from the sequential assignment) extracted from NCACB, CANCO, NCOCX, NCACO, CCC,
CANCcoCA, NcoCACB, hNCAH, hCANH and hCONH spectra. (B) Automated peak assignment by ssFLYA
using automated peak lists.

Green: FLYA result agrees with manually assigned values (within tolerance); red: FLY A result does not agree
with manually assigned values; blue: assigned by FLY A but no manually assigned values available; black: with
reference assignment, but no FLY A assignment available. Dark/light colors: FLYA assignments classified as
“strong” or “weak”.
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Figure S5 (A): Secondary chemical shifts A§(*3C%) (yellow), AS(*3CP) (green), AS(*3*CO) (blue) and difference of
AS(BC% and AS(**CP) (red) (SCS obtained by subtracting the random-coil shifts from the observed chemical
shifts). (B): Secondary *H® (cyan), *HN (magenta), the sum of *H® and *HN (purple) chemical shifts (obtained by
subtracting the random-coil shifts from the observed chemical shifts), and N (orange) SCS. Positive SCS
differences indicate a-helices, negative SCS differences B-sheets. Secondary structure elements observed by
crystallography are shown as dark (a-helix) and light (B-sheet) grey shaded areas, according to PDB 1GO3.
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Figure S6 (A): Secondary structure based on *C* (red), *CP (green), 3CO (blue), difference of 3C* and *CP
(yellow) chemical shifts, tH* (cyan), *HN(pink), sum of *H® and *HN chemical shifts (purple) and °N (orange)
chemical shifts obtained by subtracting the random-coil shifts from the observed chemical shifts. (B): Secondary
structure based on *C and *N (light red), *H and N (light blue) and all (light green) chemical shifts using
TALOS+ (Shen et al.). Secondary structure elements observed by X-ray crystallography are shown as dark (a-

helix) and light (B-sheet) grey shaded areas, according to PDB 1GO3 (ref).

Figure S7. X-ray crystal structure of Rpo7 (PDB 1GO3) for residues 1 to 80. f2 strand is shown in violet, all

other B strands are in yellow, remaining part of the protein is in grey.
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Figure S8. Ramachandran plot for the backbone angles within the four long B-strands B1, B2, p3 and 10 in
Rpo7 as defined in Figure 4 (from PDB 1GO3).
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Figure S9. Comparison of backbone dihedral angles Phi (¢) and Psi (y) derived from the crystal structure (light
blue) and from TALOS+ (dark blue) using the combination of $3C, *H and ‘°N data. All residues are shown in the
figure for which both crystallographic and TALOS+ data are available.



Table S1. Overview of experimental parameters of the MAS solid-state NMR experiments

Experiment DARR NCA NCACB NCACX NCOCX
MAS frequency/kHz 17.0 17.0 17.0 17.0 17.0
Field/T 20.0 20.0 20.0 20.0 20.0

t; increments 2560 1536 80 76 68
Sweep width (t1)/kHz 468 774 55 55 55
Acquisition time (t1)/ms 12.8 11.5 8.4 8 7.2

t2 increments 3072 3072 128 132 118
Sweep width (t2)/kHz 468 468 35 35 30
Acquisition time (t2)/ms 154 154 8.6 8.8 9.2

t3 increments - - 2304 2304 2304
Sweep width (t3)/kHz - - 468 468 468
Acquisition time (t3)/ms - - 115 115 115
'H Spinal64 (Fung et al. 90 90 90 90 90
2000) decoupling power/kHz

Interscan delay/s 2.7 3 3 3 3.1
Number of scans 12 12 8 8 16
Measurement time/h 23:26 17:44 69:00 69:24 114:48
Transfer | HC-CP HN-CP HN-CP HN-CP HN-CP
'H field/kHz 60 60 60 60 60

X field/kHz 40.4 44 44 44 43.9
Shape Tangent'H | Tangent 'H Tangent H Tangent'H | Tangent *H
13C carrier/ppm 102.8 - -

Time/ms 0.7 0.9 0.9 0.9 0.9
Transfer 11 DARR NC-CP NC-CP NC-CP NC-CP
'H field/kHz 17 - - - -

13C field/kHz - 6 6 6 6

5N field/kHz - 9.9 10.2 20.7 10.2
Shape - Tangent 3C Tangent °C Tangent °C | Tangent $3C
Carrier/ppm 102.8 58.3 58.3 58.3 176.7
Time/ms 20 6.5 6.5 6.5 5.5
Transfer 111 - - DREAM DARR DARR
'H field/kHz - - - 17 17

13C field/kHz - - 7.3 - -

5N field/kHz - - - - -
Shape - - Tangent °C - -
Carrier/ppm - - 56 176.7 176.7
Time/ms - - 2 80 90
Experiment CANCO NcoCACB CANcoCA CCC

MAS frequency/kHz 17.0 17.0 17.0 17.0

Field/T 20.0 20.0 20.0 20.0

t1 increments 132 58 114 142

Sweep width (t1)/kHz 35 55 35 66

Acquisition time (t1)/ms 8.8 6.1 7.6 5

t2 increments 64 118 54 142

Sweep width (t2)/kHz 55 35 55 66

Acquisition time (t2)/ms 6.8 7.9 5.7 5

t3 increments 2304 2304 2304 3072

Sweep width (t3)/kHz 468 468 468 468

Acquisition time (t3)/ms 11.5 11.5 11.5 15.4

'H Spinal64 (Fung et al. 90 90 90 90

2000) decoupling power/kHz

Interscan delay/s 3 3.2 3.2 3

Number of scans 8 16 16 8

Measurement time/h 56:30 97:30 88:40 139:30

Transfer | HC-CP HN-CP HC-CP HC-CP




'H field/kHz 60 60 60 60
X field/kHz 42 43.4 60.3 39.1
Shape Tangent'H | Tangent 'H Tangent 'H Tangent *H
13C carrier/ppm 58.3 - 58.3 56.5
Time/ms 0.9 0.9 0.7 0.5
Transfer 11 CN-CP NC-CP CN-CP DREAM
'H field/kHz - - - -
13C field/kHz 6 6 8.6 7.4
5N field/kHz 10.2 20.7 10.1 -
Shape Tangent *C | Tangent *C Tangent *C Tangent °C
Carrier/ppm 58.3 176.7 58.3 58.1
Time/ms 6.5 5.5 7 2
Transfer 111 NC-CP Mod. band- NC-CP DARR

selective CP
'H field/kHz - - - 17
13C field/kHz 6 11.9 8.6 -
5N field/kHz 176.7 - 20.7 -
Shape Tangent °C | Tangent 3C Tangent °C -
Carrier/ppm 176.7 176.7 176.7 42
Time/ms 5.5 6.5 5.5 60
Transfer IV - DREAM Mod. band- -

selective CP

H field/kHz - - - -
13C field/kHz - 10.5 11.9 -
5N field/kHz - - - -
Shape - Tangent °C Tangent °C -
Carrier/ppm - 58.3 176.7 -
Time/ms - 2 6.5 -
Experiment hNH hCH hCANH hNCAH hCONH
MAS frequency/kHz 110 110 110 110 110
Field/T 20 20 20 20 20
t1 increments 788 1624 142 32 58
Sweep width (t1)/ppm 180 200 55 32 20
Acquisition time (t1)/ms 25 19 6 5.8 6.8
t2 increments 5550 2048 32 74 38
Sweep width (t2)/ppm 47 47 32 30 34
Acquisition time (t2)/ms 70 26 5.8 5.8 6.5
t3 increments - - 2048 3072 3072
Sweep width (t3)/kHz - - 47 47 47
Acquisition time (t3)/ms - - 26 38.7 38.7
Proton decoupling 10 10 10 10 10
(swfTPPM) / kHz
Nitrogen decoupling 5 5 5 5 5
(WALTZ64) / kHz
Water suppression (120 ms 20 20 20 20 20
MISS.) / kHz
Interscan delay/s 1 1.2 1 1.1 1
Number of scans 64 32 56 48 88
Measurement time / hh:mm 16:48 19:50 82:58 40:00 64:00
Transfer | HN-CP HC-CP HC-CP HN-CP HC-CP
'H field/kHz 89 89 89 89 89
X field/kHz 15 15 15 15 15
Shape Tangent'H | Tangent 'H Tangent H Tangent'H | Tangent *H
Carrier/ppm 117.5 56 56 117.5 175
Time/ms 1.6 0.9 0.6 1.5 1.3
Transfer 11 NH-CP CH-CP CN-CP NC-CP CN-CP
'H field/kHz 89 86 - - -
13C field/kHz - 15 71 69 69
5N field/kHz 15 - 35 35 35




Shape Tangent'H | Tangent 'H Tangent °C Tangent C | Tangent $3C
Carrier/ppm 4.8 4.8 117.5 56 117.5
Time/ms 1 1 16.5 17 16
Transfer 111 - - NH-CP CH-CP NH-CP

'H field/kHz - - 89 85 89

13C field/kHz - - - 15 -

5N field/kHz - - 15 - 15

Shape - - Tangent 'H Tangent'H | Tangent 'H
Carrier/ppm - - 4.8 4.8 4.8
Time/ms - - 1.05 0.55 1.25

Table S2. Statistics of the manually performed peak assignment (data from the CcpNmr software).

Category Assigned/% Category Assigned/%
C 78.6 Gly 75.0
CA 78.1 His 66.7
CB 76.6 lle 100.0
CG 62.1 Leu 86.7
CD 42.1 Lys 55.0
CE 9.1 Met 100.0
cz 8.3 Phe 80.0
N 77.0 Glu 81.8
H 75.4 Pro 714
HA 67.0 Ser 714
Ala 875 Thr 100.0
Arg 75.0 Trp 100.0
Asn 0 Tyr 100.0
Asp 76.9 Val 87.0
Gin 50.0
Cys 0

Table S3. a-Helices determined from the secondary chemical shifts and from the 3D atomic coordinates deposited

in the PDB entry 1GO3 (Todone et al., 2001) using the DSSP algorithm (Kabsch and Sander, 1983).

a-helices and

B-sheets SCS ¥ce - 3CP SCS He + tHN TALOS+ (BC, °N) DSSP
ol Asp2l - Lys33 Lys27 - Leu30 Leu22 - Tyr34 Leu22 - Tyr34
a2 Gly171 - Glul178 11e176 - Glu179 Lys172 - Lys180 Leul73 - Lys180
310 helix1 - - Prol5 - Glul7
310 helix2 His109 - Ser11l - - Vall10 - GIn112
p1 Metl - Valll Tyr2 - Valll Tyr2 - Valll Tyr2 - Vall3
B2 Asp53 - Gly55 Gly43 - Leud6 Gly43 — lle54 Gly43 - lle54
B3 His68 - Glu80 Val70 - 11e78 Tyr67 - Pro79 Alabb - Tyr77
p4 Glu83 - Glugb Val89 - val93 Met81 - Val93 Leu84 - Val93
Val90 - Val93
] Phe95 - Val99 Ser97 - Arg100 Gly96 - Arg100 Gly96 - Arg100
p6 Leul01 - 11e108 Asp105 - His109 Leul04 - His109 Aspl05 - His109
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p7

Val118 - Pro122

Ser119 - Asp121

Asp116 - Tyr120

Valll8 - Tyr121

B8

Alal26 - 1le128

11e127 - Thr132

Alal26 - Gly129

11e126 - Gly129

B9

Val135 - Glul137

Val135 -Glu137

Val135 - Glu137

Val135 — Leul37

B10

Tyrl41 — Arg145
Val147 - 11e149

Gly139 — Val142
Alal44 - 1le146

Tyrl41 - 1le149

Tyr141 — Ser150

p11

Alal62 — Thr164

Alal62 - Argl66

Alal62 - Met165

Lys160 — Thr164
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