Figure S1. Large zone SEC analysis of CC-L-BD. (A) The leading edge of a typical large zone elution profile for
CC-L-BD (protein concentration in the plateau region = 45 uM). The midpoint of the leading edge was
determined by numerical integration and used to compute a mass average partition coefficient for the protein (B)
Mass average partition coefficients for protein CC-L-BD (hollow circles) as a function of plateau protein
concentration. The solid line shows the predictions of a dimer-tetramer model (Egns. 2-4, main text) with
parameters ops=0.22, orp2=0.51 and equilibrium dissociation constant Kp = 1/Ka = 0.058 pM.
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Figure S2. Relative estimates for the forward scattering intensity I(0) for proteins CC-L-BD, L-BD and BD, as a
function of protein concentration. The estimates (hollow circles) were derived from Guinier analysis and are
shown together with the least squares linear fit (solid lines).
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Figure S3. Multiple sequence alignment of the P protein from the Ortho and Pararubulaviruses. The alignment
was performed using the Clustal Omega algorithm and results are displayed using BoxShade. Where there is
more than 50% identity at a position in the alignment, black shading indicates the consensus residue, while grey
shading indicates similarity to the consensus residue.

The abbreviations and the NCBI accession codes are as follows. SV-41: Simian virus 41 (NC_006428); HPIV-2:
Human parainfluenza virus 2 (NC_003443); PIV-5: Parainfluenza virus 5 (NC_006430); MuV: Mumps virus
(NP_054708); PorPV: Porcine rubulavirus (NC_009640); MapV: Mapuera virus (NC_009489); HPIV-4b: Human
parainfluenza virus 4b (AB543337); HPIV-4a: Human parainfluenza virus 4a (NC_021928); ThkPV-3: Tuhoko
virus 3 (NC_025350); SosPV: Sosuga virus (NC_025343); ThkPV-2: Tuhoko virus 2 (NC_025348); AchPV-1
Achimota virus 1 (NC_025403); ThkPV-1: Tuhoko virus 1 (NC_025410); AchPV-2: Achimota virus 2
(NC_025404); TioPV: Tioman virus (NC_004074); TevPV: Teviot virus (NC_028233); MenV: Menangle virus
(AF326114).
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Figure S3 (continued)
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Figure S3 (continued)
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Figure S4. Secondary structure propensities for the linker sequence (residues 268-330) (A) Predicted by the
algorithm GOR IV from the full length MenV P sequence. (B) Predicted by the algorithm ncSPC (neighbor-
corrected Structural Propensity Calculator) based on solution NMR chemical shifts of MenV Pog7-3ss (pH 7, 10
°C). ncSPC scores of 1.0 and — 1.0 would reflect fully formed a- or B-structure, respectively.
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Figure S5. Two 'H-1H sections of a 3D "H-13N NOESY-HSQC experiment (mixing time 120 ms), showing NOE
cross-peaks involving the backbone amide protons of Ser 334 (left) and Ala 337 (right). A well defined NOE is
observed between the backbone amide proton of Ser 334 and the side chain methyl protons of Ala 337,
consistent with close proximity of S334 N and A337 C in the crystallographic models (interatomic distances
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Table S1. Bacterial expression plasmids facilitating production of truncated MenV P proteins for biophysical analysis

Protein Parental Cleavable Plasmid Detail of insertion into the multiple cloning site of the vector
Vector Affinity Tag Name

ietiAi NcoI MenV P XhoI
Menv P209-388 pET1 5b(+) pOthIStldlne pMW596 CC ATG GGC AGC AGC CAT CAT CAT CAT CAT CAC ACT AGT GAA AAC CTG TAT TTT CAG GCA AGC GCA .. GCA GCA CAG TAA CTC GAG
((3(:-L-E3[)) Met Gly Ser Ser His His His His His His Thr Ser Glu Asn Leu Tyr Phe Gln Ala Ser Ala .. Ala Ala Gln --- --—- —

poly-histidine tag TEV recognition seq. 209 210 211 386 387 388

iotiAi As for plasmid pMW596, with a stop codon inserted into the MenV P coding sequence, following codon for Ala 336
MenV P2oo-336 | pET15b(+) polyhistidine pMW598
(CC-L)

ot As for plasmid pMW596, with a stop codon inserted into the MenV P coding sequence, following codon for Ile 271
MenV P2oo-271 | pET15b(+)  polyhistidine pMW597
(CC)

GST MenV P XhoI
Menv P267-388 pET41a(+) GST pMW591 .. TCG GAT GGC AGT GAC TAC GAT ATC CCA ACT AGT GAA AAC CTG TAT TTT CAG ACC ACC ATC .. GCA GCA CAG TAA CTC GAG
(L-E;[)) .. Ser Asp Gly Ser Asp Tyr Asp Ile Pro Thr Ser Glu Asn Leu Tyr Phe Gln Thr Thr Ile .. Ala Ala Gln --—- —-—- —-—-—
spacer sequence TEV recognition seq. 267 268 269 386 387 388
As for plasmid pMW591, with a stop codon inserted into the MenV P coding sequence, following codon for Gln 328

MenV Pge7-328 | pET41a(+) GST pMW652
L)
MenV Pssz.3ss | pET41a(+) GST pKY302 GsT MenV P Xhol

(BD)

.. TCG GAT GGC AGT GAC TAC GAT ATC CCA ACT AGT GAA AAC CTG TAT TTT CAG GCC CTG AGC ..

.. Ser Asp Gly Ser Asp Tyr Asp
spacer sequence

Ile Pro Thr Ser Glu Asn Leu Tyr Phe Gln Ala Leu Ser
TEV recognition seq.

GCG GCG CAG TGA CTC GAG
.. Ala Ala Gln
386 387 388

337 338 339

The Men V P gene sequence (UniProt ID Q91MK1; Genbank Accession AF326114) was codon-optimized for expression in E. coli. To limit
chemical reactivity of the protein, a Cys352Ser mutation was introduced into the P coding sequence using site-directed mutagenesis.



Table S2. Bacterial expression plasmids facilitating production of MBP-MenV P fusion proteins for crystallographic analysis.

Protein Parental Plasmid Name Detail of insertion into the multiple cloning site of the vector
Vector
5 MBP NotI MenV P protein HindIII
MBP P321-388 pMALX(A) pMW604 GCG CAG ACT AAT GCG GCC GCA AGC CTG CCG ... GCA GCA CAG TAA AAG CCT
Ala Gln Thr Asn Ala Ala Ala Ser Leu Pro ... Ala Ala Gln - - -
321 322 323 386 387 388
- MBP NotTI MenV P protein HindIIT
MBP P327-388 pMALX(A) pMW605 GCG CAG ACT AAT GCG GCC GCA AGC CAG AAA ... GCA GCA CAG TAA AAG CCT
Ala Gln Thr Asn Ala Ala Ala Ser Gln Lys ... Ala Ala Gln - = =
327 328 329 386 387 388
MBP'P329-388 pMALX(A) pMW606 MBP NotI MenV P protein HindIIT
GCG CAG ACT AAT GCG GCC GCA AAA AGC AGC ... GCA GCA CAG TAA AAG CCT
Ala Gln Thr Asn Ala Ala Ala Lys Ser Ser ... Ala Ala Gln - - -
329 330 331 386 387 388
MBP'P330-388 pMALX(A) pMW607 MBP NotI MenV P protein HindIIT
GCG CAG ACT AAT GCG GCC GCA AGC AGC GCA ... GCA GCA CAG TAA AAG CCT
Ala Gln Thr Asn Ala Ala Ala Ser Ser Ala ... Ala Ala Gln - = =
330 331 332 386 387 388

The Men V P gene sequence (UniProt ID Q91MK1; Genbank Accession AF326114) was codon-optimized for expression in E. coli. To limit
chemical reactivity of the protein a Cys352Ser mutation was introduced into the P coding sequence using site-directed mutagenesis.



Table S3. Media and Buffers used for Protein Purification

Protein Lysis Buffer Affinity Affinity Chromatography Wash lon lon Exchange Size Size Exclusion
Media and Elution Buffers Exchang chromatography Buffers Exclusi Chromatography
e media on Buffer
media
P209-388 12.5 MM MOPS/KOH pH 7.0 Talon Metal = Wash: Lysis Buffer + 50 mM Imidazole SP 12.5 mM MOPS/KOH pH 7.0 Superdex 12.5 mM MOPS/KOH pH 7.0
(CC-L-BD) 250 mM NaCl Affinity Elution: Lysis Buffer + 400 mM imidazole = Sepharose 1mM EDTA 200 250 mM NaCl
Resin HP [Cytiva] 50-1000 mM NaCl [Cytiva]
[Clontech] Poly-histidine tag cleaved post-elution
with TEV protease.
Po67-388 12.5 MM MOPS/KOH pH 7.0 Glutathione  Wash: Lysis Buffer SP 12.5 mM MOPS/KOH pH 7.0 Superdex 12.5 mM MOPS/KOH pH 7.0
(L-BD) 150 mM NaCl Sepharose Elution: Lysis Buffer (following on- Sepharose 50-1000 mM NaCl 75 150 mM NaCl
4B [Cytiva] column cleavage of GST fusion protein HP [Cytiva] [Cytiva]
with TEV protease)
Po67-328 12.5 mM Tris/ HCI pH 8.5 Glutathione  Wash: Lysis Buffer Q 12.5 mM Tris/HCI pH 8.5 Superdex 12.5 mM Tris/ HCI pH 8.5
(L) 150 MM NaCl Sepharose Elution: Lysis Buffer (following on- Sepharose 50-1000 mM NaCl 75 150 mM NaCl
4B [Cytiva] column cleavage of GST fusion protein HP [Cytiva] [Cytiva]
with TEV protease)
P337.388 12.5 MM MOPS/KOH pH 7.0 Glutathione  Wash: Lysis Buffer SP 12.5 mM Malic acid/KOH pH 3.7 Superdex 12.5 mM MOPS/KOH pH 7.0
(BD) 150 mM NaCl Sepharose Elution: Lysis Buffer (following on- Sepharose 50-1000 mM NaCl 75 150 mM NaCl
4B [Cytiva] column cleavage of GST fusion protein HP [Cytiva] [Cytiva]
with TEV protease)
MBP-P329.388 | 12.5 mM Tris/ HCI pH 8.5 Amylose Wash: Lysis Buffer Q 12.5 mM Tris/ HCI pH 8.5 Superdex 12.5 mM Tris/ HCI pH 8.5
150 MM NaCl Resin [NEB]  Elution: Lysis Buffer + 40 mM Maltose Sepharose 50-1000 mM NaCl 75 150 MM NaCl
HP [Cytiva] [Cytiva]




Table S4. 3Jun-Ha coupling constants for L-BD (10 °C, pH 7.0) estimated using the ARTSY-J
pulse sequence.

residue 3Jun-Ha error residue 3Jun-Ha error | residue  3JHN-Ha error

269 9.57 0.02 311 7.23 0.02 353 8.77 0.10
270 7.24 0.02 312 6.74 0.03 355 6.03 0.13
271 7.63 0.02 313 8.24 0.03 357 4.45 0.15
272 7.7 0.02 314 0.52 0.03 359 2.72 0.42
273 6.44 0.02 315 6.36 0.03 360 3.05 0.23
275 7.30 0.02 316 5.54 0.04 361 4.00 0.18
276 7.45 0.02 317 6.95 0.03 362 4.86 0.19
277 7.49 0.03 318 6.08 0.03 363 3.68 0.37
278 6.94 0.02 319 6.72 0.03 364 4.43 0.17
279 7.45 0.04 321 7.1 0.05 365 5.13 0.23
280 5.80 0.03 322 6.78 0.04 367 8.19 0.15
281 7.00 0.03 324 6.70 0.05 368 5.97 0.23
282 5.50 0.04 325 7.23 0.08 369 4.28 0.27
283 5.28 0.04 326 ©.30 0.15 370 8.86 0.47
284 6.58 0.04 328 6.94 0.42 371 5.94 0.25
285 6.48 0.07 329 6.26 0.19 373 4.71 0.18
286 6.90 0.08 330 7.04 0.27 374 3.34 0.25
287 6.32 0.04 331 7.29 0.72 375 2.54 0.83
288 7.18 0.03 332 7.34 0.02 377 4.07 0.21
289 7.7 0.03 333 5.76 0.10 378 5.14 0.23
290 7.04 0.04 334 5.056 0.11 380 3.86 0.29
291 6.25 0.03 336 4.36 0.32 381 4.76 0.21
292 5.56 0.03 337 4.83 0.19 383 3.67 0.46
294 6.20 0.06 338 3.52 0.28 384 4.23 0.18
295 7.28 0.02 339 3.30 0.20 385 5.20 0.15
296 7.69 0.02 340 6.89 0.18 386 4.71 0.10
297 711 0.04 341 2.94 0.30 387 0.42 0.04
298 7.63 0.03 342 3.13 0.41 388 7.63 0.02
300 .47 0.02 343 3.39 0.28

301 7.23 0.02 344 2.77 0.38

302 6.47 0.04 345 4.73 0.37

303 7.09 0.02 346 2.90 0.53

304 7.43 0.02 347 4.47 0.17

306 7.25 0.03 348 3.47 0.31

307 7.83 0.03 349 2.33 0.93

308 6.46 0.03 350 3.05 0.33

309 5.13 0.03 351 5.34 0.15

310 6.87 0.02 352 8.32 0.15

Severe line broadening in the dephased spectrum prevented estimation of 3Jun-Ha for some
non-proline residues.



	Dragged from Supplementary_Figures_and_Tables
	Table_S1
	Table_S2
	Table_S3
	Table_S4

	Supplementary_Figures_v1.1

