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Figure S1. Sobemovirus Pro N-terminal part aa alignment. Artemisia virus A (ArtVA_NC_017914), blueberry shoestring virus
(BSSV_NC_029578), cocksfoot mottle virus (CfMV_NC_002618), Cymbidium chlorotic mosaic virus (CyCMV_NC_027123),
Cymbidium chlorotic spot virus (CyCSV_KR996515), Imperata yellow mottle virus (IYMV_NC_011536), lucerne transient streak
virus (LTSV_NC_001696), papaya lethal yellowing virus (PLYV_NC_018449), ryegrass mottle virus (RGMoV_EF(091714),
Rottboellia yellow mottle virus (RoMoV_NC_027198), Rubus chlorotic mottle virus (RuCMV_NC_011187), rice yellow mottle virus
(RYMV_NC_001575), southern bean mosaic virus (SBMV_NC_004060), subterranean clover mottle virus (SCMoV_NC_004346),
southern cowpea mosaic virus (SCPMV_NC_001625), Sesbania mosaic virus (SeMV_NC_002568), Solanum nodiflorum mottle virus
(SNMoV_KC577470), sowbane mosaic virus (SoMV_GQ845002), soybean yellow common mosaic virus (SYCMV_KX096577),
turnip rosette virus (TRoV_AY177608), velvet tobacco mottle virus (VIMoV_NC_014509). RAW & EAK: start position of E. coli
expressed Pro; underlined: transmembrane domain (TMD); EA: protease cleavage site for TMD.
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Figure S2. A50Pro™ cleavage test in cis. M: protein marker (Page Ruler Plus, Thermo Fisher Scientific); S: soluble protein fraction;
P: pellet; FL: flow fraction after IMAC column; W1: first wash; W2: second wash; E1: first elution fraction; E2: second elution fraction;
E3: third elution fraction.
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Figure S3. A50Pro™-VPg cleavage test in tans. M: protein marker (Page Ruler Plus, Thermo Fisher Scientific); S: soluble protein
fraction; P: pellet; FL: flow fraction after IMAC column; W1: first wash; W2: second wash; E1: first elution fraction; E2: second
elution fraction.
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Figure S4. Mass spectrometry analysis of peptide cleavage. A: patterns of the synthetic peptide (Abz-RDE/AAVK(Dnp)-NHz, MW
1072.9 Da, Pepscan) in the peptide range; c: patterns of A117Pros™ (S was mutated to A) in the peptide range; d: patterns of the
synthetic peptide and A117Pro™ in the peptide range; e: patterns of A117Pro in peptide range; f: patterns of the synthetic peptide
and A117Pro in the peptide range; g: patterns of the synthetic peptide and A117Pro in the peptide range with 20 mM DTT.



1 - A50Pro“™+A117Pro;
2 - A50Pro“™+A117Pro+VPg

Figure S5. In vitro in cis cleavage test of A50Pro™, A117Pro and VPg. M: protein marker (Page Ruler Plus, Thermo Fisher Scientific).



>

o0
= . R o - el o, e B o
>
%C‘,‘— _—_ —_— -
= Prea CCCCCCCCCCEECCHHHHHHCCCCCEEEEEECCEEEEECCCEEEECCCCH
g m ESSENGEQGAREI DAEEWI SREVTPTDVY!I AGRGKYRVAGDEFSHSSYDP
10 20 0 40 80
E Legend:
| S el e e e mEEe e N == e
£ cont Strand
» Ccan _— — — -ge::x
- - COl
Ew CCCCCCCCEECCHHHHHHCCCCEEEEEEECCEEEEECCCEEEEECCCCCC

aa TLPPELSI | EIl PFDDVETRSYEFI EVEI KGRGKAKLGKREFAWI PESGKY

10 20 30 40 80 7 i
Conf: - F Confidence of prediction
Cart: 3-state assignment cartoon

Pred: 3-state prediction

AA: Target Sequence

ii

HHHHHHCHHCCCCCHHHHHCCCCCCHHHHCC
s LAFSKYKKERGEMTWADMVEGDLDWDAREES

00 70 20 20 100

RGMoV VPg
2 ]
g

0
g

B
CCCCCCCCCCCCCCCCCCCEEHHCCCC

s WADEDEDELPPPPKLVGGKLVWENAQE

00 70 80 20 100

0
Y
3

SeMV VPg
h )
4

o

RGMoV

W260

Figure S6. In silico analysis of RGMoV and SeMV VPg sequences. A: RGMoV and SeMV VPg secondary structure element
determination by PsiPred [1] (C: coil; E: strand; H: helix); B: RGMoV and SeMV VPg 3D structure determination by AlphaFold [2],
key interacting residues are selected as a stick model.
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Table S1. List of used oligonucleotides (primers).

Construct Primer Primer sequence
N6H-A50Pro- | RG-SerP-RAW- | 5 CCA TAT GCG CGCTTG GCT AGC AACCTCTCT GGA ¥
E/A-VPg Ndel-F
RG-SP-VPg- 5 TCC CTG CTC TCC GTT TGC ACT GGA TGC ACA GTT TGC ATG GAA
E/A-R AATY
RG-SP-VPg- 5 ATT TTC CAT GCA AAC TGT GCA TCC AGT GCA AAC GGA GAG
E/A-F CAGGGA ¥
RG2-VPg- 5 AAGCITTCATTCTTC ACG GGC GTC CCAATCA 3
HindIII-R
RG-VPg-Pl16- 5 TGA ATT CTC CCA CTC AAG TTA TGA TCC TCT GGCT ¥
EcoRI-F
N6H-A50Pro- | RGSP-E/A-R 5 AGC CACAGCAGCAGCATCACGATCTJ
TMD-E/A
RGSP-E/A-F 5 AGATCGTGA TGCTGCTGCTGT GGCT ¥
RGSP-Xhol-R 5 AGT GGA CTCGAGCCCCCATCCCA ¥
VPg-P16-C6H | RG-P16-C6H- 5 CAA GCT TTC AGT GAT GAT GAT GAT GAT GAG CTG AGG GGG ACC
HindIII-R CCTGGA ¥
RG2-VPg-Ncol- | 5" CCA TGG GA AAC GGA GAG CAG GGA GCGCGCGA %
F
VPg-E/A-P16- | RG-VPg-E/A- 5 TGA AGC GTC CAC AGG AAATGATATTCCTTIT AAACT ¥
CeH P16-F
RG-VPg-E/A- 5 AGT TTA AAG GAATAT CATTTC CTG TGG ACGCTITCA 3
P16-R
RG2-VPg-Ncol- | 5" CCA TGG GA AAC GGA GAG CAG GGA GCGCGCGA %
F
RG-VPg-P16- 5 TGA ATT CTC CCA CTC AAGTTATGATCCTCT GGC T3’
EcoRI-F
A50Pro-CoH Pro-C-6-His- 5 AAG CTT TCA GTG ATG ATG ATG ATG ATG TTC ACT GGA TTC ACA
HindIII-R GITTGC ATGGA 3
RG-SerP-RAW- | 5" CCA TGG CTC GCG CTT GGC TAG CAA CCT CTCTGGA 3’
Ncol-F
A50Pro-VPg- VPg-C-6-His- 5 AAG CTT TCA GTG ATG ATG ATG ATG ATG TTC TTC ACG GGC GTC
wt-C6H HindIII-R CCA ATCA ¥
RG-SerP-RAW- | 5" CCA TGG CTC GCG CTT GGC TAG CAA CCTCTCTGG A %
Ncol-F
RG2-SerP- 5 AAG CTT TCA TTC ACT GGA TTC ACA GTT TGC ATG GAA AAT GGA
HindIII-R GAY%
A50Pro-N6H RG-SerP-RAW- | 5" CCA TAT GCG CGC TTG GCT AGC AACCTCTCT GGA ¥
Ndel-F
SP-AAV-Ncol- 5" ACC ATG GGC CAT CAT CAT CAT CAT CAC GCT GCT GTG GCT AAT
N6H-F TCCATC GTCT &
A117SPem SP-S/A-F 5" ACC CGT CCA GGG TGG GCA GGG ACACCCCT ¥
SP-S/A-R 5 AGG GGT GTC CCT GCC CACCCTGGA CGG GT &
SP-NCE- 5 GAAGCTTTC ATT CAC AGT TTG CAT GGA AAATGG AGA GGT TCGT
HindIII-R 3
A23Pro-CoH RG-SerP-E/S- 5CCATGG TCC AGG ACT GCG GTG AGA GGG CTG CTA ¥

Nco-F




Table S2. Data collection and refinement statistics.

A117 Pro A117 Pro-E/A-VPg A117 Pro™
(PDB ID 6FEZ) (PDB ID 6FFO) (PDB ID 7YZV)

Data collection
Space group P1211 P212121 C121
Wavelength, A 0.9184 0.96411 0.9184
Unit cell dimensions, A

a, b, c(A) 37.11, 115.99, 57.92 38.94, 67.52, 74.08 112.22 36.95 69.50

o By (°) 90.00° 105.27° 90.00° 90.00° 90.00° 90.00° 90.00° 126.29° 90.00°
Resolution, A 2.3 (2.30-2.42) 2.1(2.1-2.21) 1.6 (1.60-1.68)
Rmerge, % 12.3 (54.8) 7.7 (38) 14.8 (66)
I/o 53(2.1) 139 (4.2) 6.7 (2.2)
Completeness, % 95.98 (98.69) 99.8 (99.8) 95.9 (97.0)
Redundancy 3.0(3.1) 5.8 (5.9) 5.7 (5.8)
Refinement

Chains in asymmetric unit 2 1 1

Resolution (A) 57.99-2.3 49.90-2.10 56.02 - 1.60
Ruwork/tree (%) 22.946/29.018 17.623/23.481 22.21/26.27

No. of Rfree set (%) 5.1 5.0 4.75

Average B-factor (A2) 45.366 31.683 18.13
R.m.s deviations

Bond lengths, A 0.016 0.018 0.0053

Bond angles, (°) 1.976 1.897 0.7973
Ramachandran outliers, %

Favored 92 95 96

Allowed 6 5 4

Outliers 2 0 0

The numbers in parentheses are for the highest-resolution shell.




