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Schematic representation of PPV full-length cDNA clones. Sequences of C-terminal region
of PPV-R and PPV-SwWCM CPs are displayed below corresponding constructs. Mutations

engineered into the casein kinase Il (CK2) motif (yellow background) in constructs pICPPV-
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NK-IGFP and pICPPV-CPSwWCM-R are shown in red.
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Figure S2
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MS/MS fragmentation spectra identifying phosphorylations at 581, $101, S118 and T254

in the capsid protein of PPV-R virions purified from Prunus persica plants. Details of

identified phospho-peptides are provided in Supplementary Table S3.
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Figure S3

gT19  gT24 ps25 gT40 gT50 gT53 gT54
R (D) ADERE-DEEE-VDAGKPSVVTAPAAT-SPILQPPPVIQPAPRTTASMLNPIFTPATTQPA 57
BOR-3 (Rec) ADEKEDDEE--VDAGKPTVVTAPAAT-VATTQPAPVIQPAIQTTTPMFNPIFTPATTQPA 57
SWCM (C) AKEGNDDDVTLVDAGKSTVTTAVSTPAVISSQFPPPPFPNLQSTAPMFDPIFTPATTQPN 60
RU-30sc (CR) ANEGNNDDVTLVDAGKSTVTTAATTPITTSAQLPPPVFPQLRSTTPMFEPIFTPATTQPT 60
Tat-4 (CV) ANEGDDDNVTLVDAGKSTVTTAASTPATTSSQLPPPPFPSLOQSTPPMFNPIFTPATTQPN 60
LV-145bt (W) ANEEDDDST--VDAGRPALPATTPPTTTTAPQVTATSTQSLQSTTSMFNPVFTPATTQPS 58
El Amar (EA) ADEKEDDEEE-VDAGRPLVTTTQQPIVTTTTQQTPITSATLQATQAMFNPIFTSATTEPA 59
Ancestor (An) ADEKEDDEE--VDAGKPTVVTAPAAT-VATTQPAPVIQPALQTTAPMFNPIFTPATTQPA 57
SK-111pl (M) ADEREDDEE--VDAGRPTVVTAPAAT-VATTQPAPVIQPAPQTTAPMFNRPIFTPATTQPA 57
AbTk (T) ADEKEDDEE--VGAGKPIVVTAPAAT-VATTQPAPLIQPAPQTTAPTFNPIFTPATTQPA 57
gT58 562 gS65 pT71 psS81 psS101 pT106
R (D) TKPVSQVSGPQLQTFGTYGNEDASPSNSNALVNTNRDRDVDAGSVGTFTVPRLKAMTSKL 117
BOR-3 (Rec) IRPVSPISGATPQSFGVYGNEDASPSTSNTLVNTGRDRDVDAGSIGTFAVPRLKTMTSKL 117
SwWCM (C) VRPIAPV-VTSPFSYGVIGNQNVTPSSSNALVNTRKDRDVDAGTIGTFSVPRLKSMTSKL 119
RU-30sc (CR) IKPVTPP-MTSPFSYGVIGNQNVAPSSSNALANTRKERDVDAG TVGTFSVPRLKAMTSKL 119
Tat-4 (CV) VRPIAPT-TTSPFSYGVIGNQNVAPSSSNALANTRKDRDVDAGSLGTFSVPRLKTMTSKL 119
LV-145bt (W) IKPSTSA-TTNPTSFGVIGNESVAPSSSNTLANLGRDRDVDAGSIGTFTVPRLKAMTSKL 117
El Amar (EA) TRTVPHTTTTTPPSFGVTGNEDTAPNASNALVQTGRDRDVDAGSIGTFTVPRLKAMTSKL 119
Ancestor (An) TKPVSPISGAKPQSFGVYGNEDVSPSTSNTLVNTGRDRDVDAGSIGTFAVPRLKAMTSKL 117
SK-111pl (M) VRPAPPISGTKPRSFGVYGNEDASPSTSNTLVNTGRDRDVDAGSIGTFAVPRLKTMTSKL 117
AbTk (T) TKPISSISGATSQSFGVYGNEDASPSTSNTLVNTGRDRDVDAGSIGTFAVPRLKTITSKL 117
ps118
R (D) SLPKVKGKAIMNLNHLAHYSPAQVDLSNTRAPQSCFQTWYEGVKRDYDVTDDEMSIILNG 177
BOR-3 (Rec) SLPKVKGKAIMNLNHLAQYSPAQVDLSNTRAPQSCFQTWYEGVKRDYDVTDEEMSIILNG 177
SWCM (C) SLPKVRGKAIMNLSHLAHYNPAQTDLSNTRAPQSCFQTWYEGVKRDYDVSDDEMSIILNG 179
RU-30sc (CR) SLPKVRGKAIMNLNHLAHYNPAQVDLSNTRAPQSCFQSWYEGVKRDYDVSDDEMSIILNG 179
Tat-4 (CV) SLPKVKGKAIMNLNHLARYNPAQVDLSNTRAPQSCFQTWYEGVKRDYDVSDDEMSIILNG 179
LV-145bt (W) SLPKVRGKAIMNLNHLAHYNPAQVDLSNTRAPQSCFQTWYEGVKRDYEVTDDEMSIILNG 177
El Amar (EA) SLPKVKGKAIMNLNHLAFYSPAQVDLSNTRAPQSCFQTWYEGVRRDYDVTDDEMSIILNG 179
Ancestor (An) SLPKVKGKAIMNLNHLAHYNPAQVDLSNTRAPQSCFHTWYEGVKRDYDVTDEEMSIILNG 177
SK-111pl (M) SLPKVKGKAIMNLNHLAHYSPAQVDLSNTRAPQSCFQTWYEGVKRDYDVTDEEMSIILNG 177
AbTk (T) SLPKVKGKAIMNLNHLAHYSPAQVDLSNTRAPQSCFQTWYEGVKRDYDVTDEEMSIILNG 177
R (D) LMVWCIENGTSPNINGMWVMMDGETQVEYPIKPLLDHAKPTFRQIMAHFSNVAEAYIEKR 237
BOR-3 (Rec) LMVWCIENGTSPNINGMWVMMDGETQVEYPIKPLLDHAKPTFRQIMAHFSNVAEAYIEKR 237
SwWCM (C) LMVWCIENGTSPNINGMWVMMDGETQVEYPIKPLLDHAKPTFRQIMAHFSNVAEAYIEKR 239
RU-30sc (CR) LMVWCIENGTSPNINGMWVMMDGETQVEYPIKPLLDHAKPTFRQIMAHFSNVAEAYIEKR 239
Tat-4 (CV) LMVWCIENGTSPNINGMWIMMDGETQVEYPIKPLLDHAKPTFRQIMAHFSNVAEAYIEKR 239
LV-145bt(W) LMVWCIENGTSPNINGMWVMMDGETQVEYPIKPLLDHAKPTFRQIMAHFSNVAEAYIEKR 237
El Amar (EA) LMVWCIENGTSPNINGMWVMMDGETQVEYPIKPLLDHAKPTFRQIMAHFSNVAEAYIEKR 239
Ancestor (An) LMVWCIENGTSPNINGMWVMMDGETQVEYPIKPLLDHAKPTFRQIMAHFSNVAEAYIEKR 237
SK-111pl (M) LMVWCIENGTSPNINGMWVMMDGETQVEYPIKPLLDHAKPTFRQIMAHFSNVAEAYIEKR 237
AbTk (T) LMVWCIENGTSPNINGMWVMMDGETQVEYPIKPLLDHAKPTFRQIMAHFSNVAEAYIEKR 237
pT254
R (D) NYEKAYMPRYGIQRNLTDYSLARYAFDFYEMTSTTPVRAREAHIQMKAAALRNVQNRLFG 297
BOR-3 (Rec) NYEKAYMPRYGIQRNLTDYSLARYAFDFYEMTSTTPVRAREAHIQMKAAALRNVQNRLFG 297
SWCM (C) NYEKAYMPRYGIQRNLTDYSLARYAFDFYEMTSTTPVRAREAHIQMKAAALRNVQNRLFG 299
RU-30sc (CR) NYEKAYMPRYGIQRNLTDYSLARYAFDFYEMTSTTPVRAREAHIQMKAAALRNTQNRLFG 299
Tat-4 (CV) NYEKAYMPRYGIQRNLTDYSLARYAFDFYEMTSTTPVRAREAHIQMKAAALRNTQNRLFG 299
LV-145bt (W) NYEKAYMPRYGIQRNLTDYSLARYAFDFYEMTSTTPVRAREAHIQMKAAALRNVQNRLFG 297
El Amar (EA) NYEKAYMPRYGIQRNLTDYSLARYAFDFYEMTSTTPVRAREAHIQMKAAALRNAQNRLFG 299
Ancestor (An) NYEKAYMPRYGIQRNLTDYSLARYAFDFYEMTSTTPVRAREAHIQMKAAALRNVQNRLFG 297
SK-111pl (M) NYEKAYMPRYGIQRNLTDYSLARYAFDFYEMTSTTPVRAREAHIQMKAAALRNVQNRLFG 297
AbTk (T) NYEKAYMPRYGIQRNLTDYSLARYAFDFYEMTSTTPVRAREAHIQMKAAALRNVQNRLFG 297
T304 pT313

R (D) LDGNY TERHTAGDVNRNMHNLLGVRGV 330

BOR-3 (Rec) LDGNY TERHTAGDVNRNMHNLLGVRGV 330

SwWCM (C) LDGNY TERHTAGDVNRNMHNLLGVRGV 332

RU-30sc (CR) LDGNY TERHTAGDVNRNMHNLLGVRGV 332

Tat-4 (CV) LDGNY TERHTAGDVNRNMHNLLGVRGV 332

LV-145bt (W) LDGNY TERHTAGDVNRNMHNLLGVRGV 330

El Amar (EA) LDGNY TERHTAGDVNRNMHNLLGMRGV 332

Ancestor (An) LDGNY TERHTAGDVNRNMHNLLGVRGV 330

SK-111pl (M) LDGNY TERHTAGDVNRNMHNLLGVRGV 330

AbTk (T) LDGNY TERHTAGDVNRNMHNLLGVRGV 330

CK2

Supplementary Figure S3: Alignment of coat protein (CP) sequences from representative
isolates of the ten strains proposed for Plum pox virus (PPV). Respective strains are in
parentheses. Accession numbers for the alighed sequences are: R, EF569215; BOR-3,
AY028309; SwCM, sequence not deposited in a public repository; RU-30sc, KC020126;
Tat-4, MF447180; LV-145bt, HQ670748; El Amar, AM157175; Ancestor, HF674399; SK-
111pl, HF585099; AbTk, EU734794. Residues in which phosphorylations (red) and O-
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GlcNAcylations (blue) had been previously identified in the CP of PPV-R virions [1-4], as
well as the equivalent residues, potentially modifiable in other isolates, are highlighted.
Amino acids found phosphorylated just in the CP of BOR-3 (pS62) and SWCM (pT306) are
highlighted in orange. Casein kinase Il (CK2) motif, largely conserved among potyviruses,
is shown on a yellow background. Proteins were aligned using Clustal Omega program

(European Bioinformatics Institute).
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MS/MS fragmentation spectra showing phosphorylations in the coat protein (CP) of PPV-
BOR-3 (BOR-3-CP) and PPV-SwWCM (SwCM-CP) virions. Details of phospho-peptides

corresponding with these spectra are provided in Table 1.
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Figure S5

grsa
gT19 gT24 pS25 gral gT50 sTs;/ gTS8
[ I / [ [ [ |
PPV ADEREDEEEVDAGKPSVVTAPAATSPILQPPPVIQPAPRTTASMLNPIFTPATTQPATKI
PVA AETLDASH
565 pT71 pS81 pS101 pr106 pS118

| | |

AGSVGTFTVPRLKAMTSKLSLE

) -

PPV VSQVSGPQLQT!
PVA L7

PPV KVE AIMNLNHLAHY AQVDLSNTRAPC FQTWYH KRDYDVTDDEMSIILNGLM
PVA MLXKGKSVVNLDHLLSYKPKQVDLSNARATHEQFQNWY

PPV
PVA

pT254
PPV KAYMPRYGIORNLTDYSLARYAF
PVA R LA

i e
R VL T ————
Alignment of coat protein (CP) sequences from the Plum pox virus (PPV) isolate PPV-R
(EF569215) and Potato virus A (CAC17411). Residues in which phosphorylations (red) and
O-GlcNAcylations (blue) had been identified in the CP of PPV-R virions [1-4] are
highlighted. Amino acids equivalents to those residues found phosphorylated in the CPs
of PPV-BOR3 and PPV-SWCM (see Figure S3) are highlighted in orange. Casein kinase Il
(CK2) motif, largely conserved among potyviruses, is shown on a yellow background.

Proteins were aligned using Clustal Omega program (European Bioinformatics Institute).
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Figure S6

282

Virus name Acronym Id i K2 motif 32?
Plum pox virus (isolate R) PPV EF569215 QMKAAALRNVAQNRLFGLDGNVGTQEEDTERHTAGDVNRNMHNLLGVRG
Algerian watermelon mosaic virus AWNV YP_001931956.1 QMKAAAIRGGNRRLFGIDGNVGGGDENTERHTVDDVERDMHSLLGMREK
Banana bract mosaic virus BBrMv-B YP_001427389.1 QMKAAAIRGSNTRLFGLDGNLGPGEENTERHTVEDVKRDMHSLLGMKH
Bean common mosaic necrosis virus BCMNV BBH10738.1 QMKAAALANVNTRLFGLDGNVATTSENTERHTARDVNQNMHHLLGMTS
Bean common mosaic virus BCMV AAB28498.1 QMKAARLANVNTRLFGLDGNVATTSENTERHTARDVNQNMHHLLGMTS
Bean yellow mosaic virus BYMV-J NP_612218.1 QMKAAAVRGKSTRLFGLDGNVGTDEENTERHTAGDVNRDMHTMLGVRI
Beet mosaic virus BtMV AAF80972.1 QMKAAALASVSNKLFGLDGSADTTSEDTERHTATDVNAHMHHMMGVRAQ
Bidens mosaic virus BiMV AAX63416.1 QMKAAALKSSQTRMFGLDGGIGTQTENTERHTTEDVSPNMHTLLGVRN
Blackberry virus Y BVY YP_851006.1 QMKAAALESASSKVLGLDGGSA-RAIDTERHTTEDATARTHNLRGAAM
Canna yellow streak virus Caysv AIX02891.1 QMKAAS I RGGTNNLFGLDGNVGEDSENTERHVATDVNKNTHSYRGAQI
Celery Mosaic Virus Cemv YP_004376199.1 QMKAAALRNTKTRLLGLDGSVSGKEEDTERHTVDDVNRNMHSLLGMQG
Chilli ringspot virus ChiRSV YP_004875339.1 QMRAAAVMHAKNNMFGLDGNVSTKEENTERHTATDVNRDMHHLMGVRG
Clover yellow mosaic virus clymv-1 NP_613273.1 QMKAAAIRGKSNHMFGLDGNVGTDEENTERHTANDVNRNMHHIAGAREF
Cucurbit vein banding virus cvev YP_009388623.1 QMKAAALSNVKTRMFGLDGSVGNSEENTERHTAHDVNQNLHTLMGVRG
Daphne mosaic virus DapMV YP_610949.1 QMKAAALRNASTHLFGLDGNVGNAAENTERHTTDDVDVNTHSFTGARM
Daphne virus ¥ DVY YP_009508399.1 QMKAAALKNASTRMFGLDGKVGTATENTERHTADDVNANTHSLSGAR I
Dasheen mosaic virus DsMV QBI77037.1 QMKAAALSNVTTRLFGLDGNVSTSSENTERHTAKDVTPNMHTLLGVSP
Dendrobium chlorotic mosaic virus DeCMV QBS16347.1 QMKAAALVNVSTKLFGLDGNIGTQEEDTERHVAIDVNRNMHTLLGMRH
Dioscorea mosaic virus Florida DMV-FL AZB50213.1 QMKAGALRGVTTKLFGIDGKIRNSEEDTEHPTSGDVSRNMPHFLGERG
East asian passifiora virus EAPV BAR88501.1 QMKAAALANVSTRLFGLDGNVSTTGENTERHTARDVNQNMHTLLGMNS
Euphorbia ringspot virus EuRSV YP_009305422.1 QMKAAALRNVKNNLFGLDGNVGSKEENTERHTADDVNRNMHSLLGMQA
Freesia mosaic virus FreMV YP_003587807.1 QMKAAAVANTTAKMFGLDGNIGTQEENTERHTVTDVSANMHSLLGVRH
Gomphocaarpus mosaic virus GoMV BBD33993.1 QMKAAALVNTNTRLFGLDGNVTTSEENTERHVATDVNANMHTLLGVRAQ
Habenaria mosaic virus Hamv YP_008240477.1 QMKAAALRNTSSRMFGLDGKVGTQVEDTERHTAEDVNRNMHNLLGVRG
Hubei poty-like virus 1 HuPLV1 APG79040.1 QMKAAAVRGKSNRLFGLDGNVGTDEENTERHTAGDVNRNMHTMLGVRI
Japanese yam mosaic virus ymv AJD23401.1 QMKAAALRGVAQNKLFGLDGNVSTMEENTERHTAEDVNRNMHSLLGVRG
Johnsongrass mosaic virus JGmv ALS88434.1 QMKAAAIRGSTNHMFGLDGNVGESSENTERHTAADVSRNVHSYRGAK .
Keunjorong mosaic virus KjmMv YP_004934107.1 QMKAAALVNTNTRLFGLDGNVSTIEENTERHVATDVNANMHTLLGVRAQ
Konjac mosaic virus Komv YP_529485.1 QMKASALRSANTRMFGLDGKVTTKEEDTERHTAEDVTRNLHTLMGVRA
Lettuce italian necrotic virus LINV YP_009162372.1 QMKAAALRNASTRLFGLDGNVGTKEENTERHTAEDVNSTMHHLLGMRG
Lettuce mosaic virus mv NP_619667.1 QMKAAALVGTQNRLFGMDGGGSTQEENTERHTAADVNQNMHTLLGVRG
Lily yellow mosaic virus LYmv YP_009553508.1 QMKAAALRNARNTLFGLDGNVGTAEEDTERHTAQDVNRNMHNLLGVRM
Maize dwarf mosaic virus MDMV NP_569138.1 QMKAAAVRGSNTRMFGLDGNVGETQENTERHTAGDVSRNIHSLLGVAQAQ
Moroccan watermelon mosaic virus MwMV YP_001552410.1 QMKAAAIRGANTRLFGIDGNVGGGEENTERHTVDDVERDMHSLLGMREK
Onion yellow dwarf virus oYDv BAE96765.1 QMKAAAIRGATNRLFGLDGNVNTTEEDTERHTAADINKNQHTLLGIKM
Panax virus Y PanVy YP_003725718.1 QMKAAALKNSRTRLFGLDGSVSSKEEDTERHTVEDVNRNMHSLLGMQG
Papaya leaf distortion mosaic virus PLDMV NP_870995.1 QMKAAALRDANNKMFGLDGKVGNATENTERHTADDVNHNTHAFTGVRY
Papaya ringspot virus PRV AAB23789.1 QMKAAALRNTSRRMFGMDGSVSNKEENTERHTVEDVNRDMHSLLGMRN
Paris mosaic necrosis virus PMNV AUB51246.1 QMKAAALTSVNNKLFGLDGNVSTTSENTERHTARDVNQNMHSLLGMTS
Passionfruit Vietnam virus PVNV-DakNong  AZF86246.1 QMKAAALTGTVNKLFGLDGNVGTTSEDTERHTARDVNQNMHTLLGVGEP
Pea enation mosaic virus PeMV AAC42975.1 QMKAAAVRGSNTRMFGLDGNVGESQENTERHTAGDVSRNMHSLLGVAQ
Pea seed-borne mosaic potyvirus PSbMV QBL54815.1 QMKAAAIRGKSNSLFGLDGNVGTQEENTERHTAEDVNQNMHNLLGMRA
Peanut mottle virus PEMVM-1 NP_068348.2 QMKAAALNNVAIKTFGLDGNVGTQDEDTERHTANDVNRNMHSLLGMRAQ
Peanut stripe virus PStv. AGZ92019.1 QMKAAALSNVNSKLFGLDGNVATTSENTERHTARDVNQNMHTLLGMGS
Pecan mosaic-associated virus PMaVv YP_009256204.1 QMKAAALRGSSNRMFGLDGKANTEGENTERHTTDDVKQDMHSLLGVIN
Pennisetum mosaic virus PeMV YP_249455.1 QMKAAAVRGSNTRMFGLDGNVGESQENTERHTAGDVSRNMHSLLGVAQQ
Pepper mottle virus PepMOV NP_041276.1 QMKAAALKSAQTRLFGLDGGIGTQGENTERHTTEDVSPDMHTLLGVRE
Pepper severe mosaic virus PepSMV YP_778468.1 QMKAAALKSVQTRMFGLDGGI STQEENTERHTTEDVSPHMHTLLGVRN
Pepper yellow mosaic virus PepYMV YP_003778216.1 QMKAAALKSAQTRMFGLDGGI STQEENTERHTTEDVSPNMHTLLGVRN
Platycodon mild mottle virus PlaMmmv AYA60486.1 QMKAAAI RNAHNRLFGLDGNVGTTEEDTERHTANDVRRNVHHLMGAQL
Pleione flower breaking virus PIFBV YP_009552772.1 QMKAAALNNVSTRLFGLDGNVVTQEENTERHTTADVNANMHSLLGVRH
Pokeweed mosaic virus PkMmv YP_008719787.1 QMKAAALRNASTKMFGLDGNVGTKEENTERHTAEDVSREMHNLMGVRM
Potato virus A PVA CAC17411.1 QMKAAALKNSNTNMFGLDGNVTTSEEDTERHTATDVNRNMHHLLGVKG
Potato virus Y PVY BAN16607.1 QMKAAALKSAQSRLFGLDGGISTQEENTERHTTEDVSPSMHTLLGVKN
Potato yellow blotch virus PYBV AFS28882.1 QMKAAALKNANTSMFGLDGNVTTSEEDTERHTASDVNRNMHHLLGVKG
Saffron latent virus salv YP_009455737.1 QMKAAALTNVDSRLFGLDGNASTNLENTERHTAKDVNQNMHTLLGMGS
Shallot yellow stripe virus SYsv YP_331412.1 QMKAAAVRGVANRMFGLDGNISTDDENTERHTAADVNKDHHTLFGLRM
Soybean mosaic virus smMv AAB22819.2 QMKAAALSGVNNKLFGLDGNISTNSENTERHTARDVNQNMHTLLGMGP
Sudan watermelon mosaic virus Suwmv YP_009407951.1 QMKAAAIRNTNRRMFGIDGS I GGGEENTERHTVDDVERDMHSLLGMREK
Sugarcane mosaic virus SCMV-Sp CAJ33884.1 QMKAAAVRGSNTRLFGLDGNVGETQENTERHTAGDVSRNMHSLLGVAQQ
Sunflower chlorotic mottle virus SuCMoV ADF31932.1 QMKAAALKSAQTRMFGLDGGIGTKEENTERHTTEDVNPNMHTLLGVRN
Sunflower ring blotch virus SuRBV YP_009351870.1 QMKAAALKSAQTRMFGLDGGI STQEENTERHTTEDVSPNMHTLLGVRN
Sweet potato feathery mottle virus SPFMV BAJ04334.1 QMKAAALKNARNRLFGLDGNVSTQEEDTERHTTTDVTRNIHNLLGMRG
Sweet potato latent virus SPLV YP_007697620.1 QMKAAALTNTHHRLFGLDGNVSTTEENTERHTATDVDRNIHTLLGMRG
Sweet potato virus 2 SPv2 YP_006382460.1 QMKAAALKNAQNRLFGLDGNISTQEEDTERHTTTDVTRNIHNLLGMRG
Sweet potato virus G SPVG AFJ68039.1 QMKAAALKNAQNRLFGLDGNVSTQEEDTERHTTTDVTRNIHNLLGMRG
Telosma mosaic virus Temv YP_001427386.1 QMKAAALVGTTNRMFGSDGSVSTACEDTERHTARDVNQNMHTLLGVGS
Thunberg fritillary mosaic virus TFMV YP_254713.1 QMKAAALKNARTRMFGLDGSVGTTEEDTERHTTTDVNRSMHSMLGIRM
Tobacco etch virus TEV ABJ16044.1 QMKAAAVRNSGTRLFGLDGNVGTAEEDTERHTAHDVNRNMHTLLGVRAQ
Tobacco vein mottling virus TVMV NP_056867.1 QMKAGRTPQFAAAMFCLDGSVSGQEENTERHTVDDVNAQMHHLLGVKG
Turnip mosaic virus Tumv QBQ58063.1 QMKAAALRGANNNLFGLDGNVGTTVENTERHTTEDVNRNMHNLLGVQG
Water melon mosaic virus wMmv AXU24938.1 QMKAAALAGINSRLFGLDGNISTNSENTERHTARDVNQNMHTLLGMGP
Wild melon vein banding virus WMVBV YP_009407950.1 QMKAAALRNANRRLFGIDGSVSSGEENTERHTVEDVDRDMHTLLGMREK
Wild tomato mosaic virus WTMV QBB78857.1 QMKAAALRNANNRMFGLDGKVGTQEEDTERHTAEDVNRNMHNLLGVRG
Yambean mosaic virus YBMV YP_004936165.1 QMKAAALSNVNNKLFGLDGNIATTSENTERHTARDVNQNMHTLLGMGP
Yellow mosaic virus ymv NP_612218.1 QMKAAAIGNKVNKMFGFDGKVGLPEEDTERHAAGDVTKDMHSLLGMRG
Zucchini shoestring virus ssv YP_009665156.1 QMKAAAIRGANKRLFGIDGSVSEGGENTERHTVEDVTRDMHSLLGMRN
Zucchini tigre mosaic virus MV AGY36215.1 QMKAAALRNANRRLFGIDGSVSNREENTERHTVEDVDRDMHSLLGMREK
Zucchini yellow mosaic virus ZYmv AWX33674.1 QMKAAALSNVSSRLFGLDGNVATTSEDTERHTARDVNRNMHTLLGVNT

Alignment of partial sequences of the coat protein (CP) from 79 potyvirus species. Aligned
fragment spans from amino acids 282 to 329 of the CP of Plum pox virus. Casein kinase |l
(CK2) motif is highlighted with yellow background. Residues aligning with amino acid T243
of PVA CP are in red font. Amino acids numbering refers to the sequence of PPV-R.
Proteins were aligned using the Clustal Omega software (European Bioinformatics

Institute).
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Supplementary Tables

Table S1

Table S1. Cloning of plasmids bearing mutations at casein kinase Il motif of the coat protein

of Plum pox virus

Construct ° PCR step © Primers Template
SVBOR-ext pICPPV-NK-IGFP
R-T304A PCR2 SM35-R-mut-Ala
SM30-F-ext
PCR3 SM30-R-ex PCRL+ PCR2
PCR1 S oA
S30-R-ext pICPPV-NK-IGFP
R-T304D PCR2 SM36-R-mut-Asp
SM30-F-ext
PCR3 SM30-R-ex POR + PeR2
PCR1 S R
S30-R-ext pICPPV-NK-IGFP
R-T304N PCR2 SM37-R-mut-Asn
SM30-F-ext
PCR3 SM30-R-ex PCR + PeR2
e smsssl\-AF?:gw:t;TjosA
DA R pICPPV-SWCMCP-R
SwWCM-T306A PCR2 SM56-R-mut-T306A
SM30-R-ext
PCR3 SM59-F-ext PCRI + PCR2
en SM557l\—/|F3—’gwl;t;I;3;06D
DR pICPPV-SWCMCP-R
SWCM-T306D PCR2 SM57-R-mut-T306D
SM30-R-ext
PCR3 SM59-F-ext PCRI + PCR2
PCR1 o
e pICPPV-SWCMCP-R
SWCM-T306N PCR2 SM58-R-mut-T306N
SM30-R-ext
PCR3 SM59-F-ext PCRL+ PCR2

Mutated residues are in red.

b Mutations at T304 and T306 of PPV CP CK2 motif were introduced by site-directed

mutagenesis using three-step PCR approach.
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Table S2

Table S2. Primer list

Primer name

Sequence

Mutator primers for site-directed mutagenesis ¢

SM35-F-mut-Ala
SM35-R-mut-Ala
SM36-F-mut-Asp
SM36-R-mut-Asp
SM37-F-mut-Asn
SM37-R-mut-Asn
SM56-F-mut-T306A
SM56-R-mut-T306A
SM57-F-mut-T306D
SM57-R-mut-T306D
SM58-F-mut-T306N
SM58-R-mut-T306N

5’ -TGGATGGAAACGTCGGAGCACAAGAAGAGGACACAGAG-3'
5" -CTCTGTGTCCTCTTCTTGTGCTCCGACGTTTCCATCCA-3"
5" -TGGATGGAAACGTCGGAGATCAAGAAGAGGACACAGAG-3'
5"-CTCTGTGTCCTCTTCTTGATCTCCGACGTTTCCATCCA-3"’
5" -TGGATGGAAACGTCGGAAATCAAGAAGAGGACACAGAG-3'
5’ -CTCTGTGTCCTCTTCTTGATTTCCGACGTTTCCATCCA-3"
5" -TGGATGGAAACGTCGGAGCACAAGAAGAGGACACAGAG-3'
5" -CTCTGTGTCCTCTTCTTGTGCTCCGACGTTTCCATCCA-3"
5" -TGGATGGAAACGTCGGAGATCAAGAAGAGGACACAGAG-3'
5" -CTCTGTGTCCTCTTCTTGATCTCCGACGTTTCCATCCA-3"
5’ -TGGATGGAAACGTCGGAAATCAAGAAGAGGACACAGAG-3'

5" -CTCTGTGTCCTCTTCTTGATTTCCGACGTTTCCATCCA-3'

Flanking primers for site-directed mutagenesis

SM30-F-ext 5/ -AGTCCTGCACAGGTTGACTTGTCAAACAC-3"
SM30-R-ext 5’ -CGATTTAGGTGACACTATAGAATACAAGCTTCTAG-3"
SM59-F-ext 5’ -GTTTGATCCCATATTCACTCCAGCAACAAC-3'
Primers for analysis of viral progenies
2429 5’ -GTCTCTTGCACAAGAACTAT-3"
SM13-IGFP 5’ -TTACCTGTCCACAC-3'
S80 5’ -TTGGGTTCTTGAACAAGC-3’

9 Mutated codons in bold and underlined
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Table S3

Table S3. Phospho-peptides identified in the coat protein of Plum pox virus virions

purified from Prunus persica plants

. Phosphorylation Search
Peptide sequence 4 . o start-end z m/z X
site engine
ADEREDEEEVDAGKPSVVTAPAA ,
a S25° 1-39 4 1090.78 Mascot
TSPILQPPPVIQPAPR
GNEDASPSNSNALVNTNRDRP S81 76-95 3 737.65 Mascot
Mascot
DVDAGSVGTFTVPRb 5101 96-109 2 750.84
Peaks
AMTSKLSLPKb S$118 112-121 2 578.29 Mascot
Mascot
NLTDYSLARP 1254 252-260 2 566.75
Peaks

Score

>30

>40

>50

>50

>25

>40

>50

Summary of confident peptides and their phosphorylated sites identified by LC-MS/MS,
from two biological replicates. MS/MS spectra identifications were carried out by using
Mascot and Peaks search engines, considering specified confident threshold scores,
although manual validation was also performed. Data are available via ProteomeXchange

with identifier PXD017780.

@ Both post-translational modifications, phosphorylation and O-GlcNAcylation, are
unambiguously detected in the identified peptide 1-39. However, y/b fragment ions
assigning these modifications to specific residues could not be found. Phosphorylation at
S25 (in green) is guessed on basis to previous results with virions purified from Nicotiana
benthamiana plants, but phosphorylation in S16 or T19 cannot be ruled out. O-

GlcNAcylation targeted one of these residues: S16, T24 or S25.

b Residues definitively found modified by phosphorylation are shown in red (see MS/MS

fragmentation spectra in Supplementary Figure S2).
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Table S4

Table S4. Summary of phosphorylations affecting the coat protein (CP) of different Plum

pox virus isolates, and in different hosts

Specific residues in PPV-R CP

Strain
Plant host Isolate
pS25 | pS62 | pT71 pS81 pS101 | pT106 | pS118 | pT254 | pT304 | pT313
g M N.D. M M M M M M N.D. M
Nicotiana Rec
Spp. BOR-3 N.A. M N.D. M M N.D. M M N.D. N.D.
Cherry NA N.D. M N.D. N.D. M M M N.D.
SwCM i (S73) (pT83) | (T103) | (S108) | (pS120) | (pT256) | (pT306 | (T315)
FUCLITE v 2 N.D. M M N.D. M M N.D.
persica R

(M) phosphorylation mapped; (?) phosphorylation detected but not unambiguously

assigned to that specific position; (N.D.) not detected phosphorylation; (N.A.) not

applicable; (-) corresponding peptide not generated. Residues in the CP of the SwWCM

isolate in listed positions of R isolate are shown in brackets.
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Table S5

Table S5. Infectivity of Plum pox virus mutants affected in putative phospho-target at the

casein kinase Il motif of the capsid protein (CP)

Inoculum 2@ Clone @ Infected / inoculated plants °
1 2/3
R-T304A
2 2/3
1-1 3/3
R-T304D
1-2 2/3
1 2/3
R-T304N
2 2/3
1 3/3
R
2 2/3
1-1 4/4
SwCM-T306A
1-2 4/4
1 2/4
SwCM-T306D
2 3/4
1 4/4
SwCM-T306N
2 2/4
CPSwCM-R 1 4/4

@ Nicotiana benthamiana plants were manually inoculated with the DNA of indicated
plasmids. Two independent clones per construct were used, except in the case of mutants
R-T304D and SwCM-T306A for which two DNA preparations from a single clone were

used.

b Infectivity was estimated at 21 days post infection, based on CP detection by Western

blot analysis and IC-RT-PCR amplification of the viral RNA.
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