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MALHQONPKE--QSKFDALFSQATSHGEEHYREFLTKCSKNLKERIKREVNARK--MTSGGDFLESFEQAE
MADKINNPS-TQAEFEAIYHDATSQDQAYFVAYFKRCSKALQERLKKEISARK--LIGAG-————-—————

MD---HTN----AELIALINEKSSLGQAEFNKWFESLSKNNKSYVQKEMKARK--LAKAMTPSA-VEATE

—NKPAN--LNDLQKAIN--
--VQFGDGHW---ANNK--

--TTALTLINHLLTVSATNFK--AAARANT--
--TTVITLLSHLLDVSAANYR--SAAKKNA--
--STVVTLLNHLLTVSAANFK--AAAKQNA--
—-—TTALTLVNHLLTVSAENFK--SAARSNA--
—-PENWVRFAI--EISDAQWEE----EEIREFI--
—--NYRDIAL--AFLDESADS----GTINAWV--

——————————————————————————————————— EWSRIAV--EFGEQQLNL-
DKSGKLDNKEGELEEDEHEDEEQEVTEGSGTKKDIVVTDAQL-~AAMATEI DN~
PKFATRDG--DDGQEPENKGDEA- - ---DSSNISDIQL--AEMWQEIDL----MDVTSIDSE---S
--VLTDEVSDSDL--ISMWSEIDSMDVSSIDRESL--~=-~=

-DISKDAL--SYLTAHKA-
-DISKDAL--KYLTDNKA-
-EWSDLLS--EIFSKIR--
--SALSV--YTMISAADT-
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~KYFAYDGFNANEILTSFIAIFL-TNSNDDDALQDLCDIVNIGLTRGNI-----REDQLKKTS--KRGRE
-RADQLSKTS--KKGRE
-REDQLQKTS--KKGKE
—-HENQLKKTS--KRGRE
-LSSIEKRLS--EEGKK
-PEAMMKKMS--EKGAS
-PEAMMKKMS--EKGAS
-REFAYQGFDARRVIELLKQYG- -PRRMMMKMS --KEGKA
-RELAYEGLDPALIIKKLKET--—--- -IVKASGKMS--NSGSK
TKVEDYQGFNPDEVLRSLIINQRKNKVSAADFKSDILLMCSLAIIKGSI-—---NEHNFKKLS--TEGQS
LKVEFDHQGFKPNEILKSLMVQARKNKVSKEDFKTDILMMCAISIIKGSI-—---NEHNFKKLS--TEGQT
-~RIFEYQGFNPDEILKSLITAQRKNKISGDQFKTDILTLCAISIIKGSI--—---NDHNFGKIS--KEGQD
LKIFEYQGFNPKAILISLMKSCDKNKIPKEQFKSDIITLCAISIIKGSI-----NSNNIKKVS--EEGQQ

-GQIEYNGYDAGKLLQILKKKA----- EGRDFGKDLCYLLVMRYTRGTG-----FVRDVRKKIKTAAGGD
-GQIDYNGYDAGKLLKILQDKS-----KNRDFGKDLCHLLVMRYTRGTG-----FVRDVRKKIKVAAGGE
-GQIEYNGYDAGKLLQILKRKA-----EGRDFGKDLCYLLVMRYTRGTG-----FVRDVRKKIKTAAGGD
-GQIEYNGYDAGKLLQILKKKA-----EGRDFGKDLGFLLVVRYTRGTG-----FVRDVRKKIKTAAGGD
-GQIEYAGYDAATLIGILKDKG: ——FVRDVTKKVKVAAGST
-DQIGYAGYDAATLIGILKDKG------GATLAQDVVKMIVMRYVRGTG----~— FVKDVTKKTKATAGSE
AAGLEYQAFNPEKILRKLIASS----TSLDDFVKDMRDLLVARYTRGTSFLENAKNSIEKAKD--KKKAE
-TLFAYEGFNPEMIHSHFAKIMTEKGIGEMEFVNDMRALITLGAMKGNY-—-—-— TMKNAGKIS--EAGRT
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RIEELSKKYNIKIKKT---KNENSTLSNSTLTFTRSISVFP-YVASQLLATGACILEPNNCKFG-TDDLP
RIEELSKKYNIKIKKS---KSEKMVLSNSTLTFTRSISVFP-YVASQLLATRSCEVEPNNCPFG-TDDLP
RIEELAKKYNIKMKKT---KKDKIALTNSTMTFTRSISVFP-YVASQLLSQSSCILEPTGCKFG-SDDLP
RIEELSKKYNIKIRKT---KNEKLVLSNSTLTFTRSISVFP-YVASQLLSTGSCVLEQNNCEFG-SDELP
EFALLKARYQLVDKAK---EAADLTLSRIAIANAGLTCRILPQVVAHTAVTRSR----MES---LSADYP
IVANLISVYQLKEGNP---GRDTITLSRVSAAFVPWTVOALRVLSESLPVSGTT----MDA--IAGVTYP
IVANLISVYQLKEGNP---GRDTITLSRVSAAFVPWTVQALRVLSESLPVSGTT----MDA--IAGVTYP
TVEALINKYKLKEGNP---SRDELTLSRVAAALAGWTCQALVVLSEWLPVTGTT----MDG---LSPAYP
RLMALQEKYGLVERAE---TRLSITPVRVAQSLPTWTCAAAAALKEYLPVGPAV----MNL---KVENYP
TVIRLEKTYGIKRGSGRSEPANVVTISRIGATFPGKIIQLLV---ENKASSRKF----MGP--LKSHTLP

EVQRLEKTYGIKRGSGRNEPANVVTISRIGATFPGKIIQLFL---AGKVTARKF----IGP--FKSHTLP
-IGP--LKSQTLP
-MGP--FSSSSLP

AIVKLENSYGIKRGSGRGMNSTVVTVSRIAATFPGIVIQLLR---DNKVSARKF--
EISRLETLYNIKRGGGRKERPDVITVSRIGATFPGKIVQLIH---AGKVQSRAF-—
TAHEIVTHYGVVHSVG--DNADAITLGRLASLFPAVSMNIVRNVSTGAKLA--
TSHEIVTHYGIVQSVG--DNADAITLGRLAALFPNVSMTIVKSVSTGAKLA-—
TAHEIVTHYGVVQSVG--DNADAITLGRLASLFPAVSMNIVRNVSTGAKLA-—
TAHEIVTHYGVVQSVG--DNADAITLGRLASLFPAVSMSIVKNVSSGAKLA-—
EASTLVSRYGIVSSVG--TNANAITLGRLAQLFPNVSHEVVRQIS-GVKMA-—
EAAALVARYGLVSSVG--SNANAITLGRVAQLFPNVSFEVTKQFT-GLKMA-—
ATQVLINRYGVKKNAG-DNAVDQATLGRISQVLAYMALRVALQITDYHKPIIPL-—
KADGLYKKYNMKQGSL-GGDKKAVILPRVLSAFPELTTKVV--LRTPPRDFGTR-—
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AAFK--HSGFSSLIPNIAD-
VAFK--HSGFSSLIPTG---—
AAFK--HSGFASLIPIG--
SAFK--HSGFASLIPTG--

--NNYCLVLFQCHVAYMISFGKKINPE-

~NKDDDLTWYKKQT

VCMM--HNAFAGLIDETLP----EDSIKALVDAHRLYLLEFSRTINVKHRG-----MEAKEILDAND---
RAMM--HPSFAGIIDLDLP----NGAGATIADAHGLFMIEFSKTINPSLRT-----KQANEVAATFE---
RAMM--HPSFAGIIDLDLP----NGAGATIADAHGLFMIEFSKTINPSLRT-----KQANEVAATFE--—
RHMM--HPSFAGMVDPSLP----GDYLRAILDAHSLYLLQFSRVINPNLRG-----RTKEEVAATFT---
PEMM--CMAFGSLIPTAGVS---EATTKTLMEAYSLWQDAFTKTINVKMRG-----ASKTEVYNSFR--—

QFIR--HQGFAAVIPTTLA----ESTRMFLLDIVTAYSVDQSISISPNKK-—-————-
QYVR--HQAFSAVIPSSLN----ERTKMYLLDIITAFSVDQSICISPNKK-—
AVMR--HQAFAAVIPTALR----EKTRNFLLILITAFSVDQSINISPNKK--
PVMR--HQAFAAVIPRSMN----HKIKEFLLQLITAFSVDQSISINPNKK-—---—-.
LLLWDFVPQFITLDSVTAPYCSGKGMNIILFSLHVLHGALTTKKTMPDQKKKARNLVTDFELVKYTT—-~
ILLWDFVPQFISLDSETAPFCNKKNANNVLLSLQILQGALTTKKTMPDQKKKLRNLITDYDFVKYTS -~
LLLWDFVPQFITLDSLTAPYCTGKGMNTILFSLHVLHGALTTKKTMPDQKKKARSLVTDFELVKYTT
ILLWDFVPQFITLDSVTAPYCTGKGMNVILFSLHVLHGALTTRKTMPDLKKKARSLVTDFELVKYTT
NLLWDYVPQYIKLESETAPYCSTHSLSHILFVVHIIHSFQITKKTMPEGKKKERGLTKDIDMMKYTT
SLLWDFVPQYITLDSSSAPYCTTKSVAHILFSIHVIHAFLVTKKTMPEAKKKERGLLKDIDIIKYTT
NATIIDVVPQFLYLKADQLDSK--TNSEAALYVIHLCYQVCVSERIMTKAQKDKHSVHTKSAMITHCM---
KYIK--NPVFPSLVPKTLQ----GDVAKTFLWLYTVYSAEQSLVIS—-— —QEKDEFNAAFTAQK
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QYSMAAWNNLSLYNNDFRIT-

ELLVITCN-AKNLKAEKKTSYRESLMRPFQEGAGDALGFKETFWTSLA-
ELMVITCS-AKNLTDEKKQTYRRKLVSAFQTDD---SGYKQEFWDALG—
ELLVITCN-AKNLKVEKKTIYRESLMRPFQEGAGDALGFKETFWTSLA-
ELLVITCN-AKNLKAERKTAYRKSLMS SFQEGAGGDLGFKESFWTSLA-
GLLVITCK-SKNLSDKKKEEGRKKVLDEFITNG----KVKTTIFDALA-
GLLVITCQ-SKNLNEAKKKSGRTKVCEPYCVNE----KFKESFLALLA-—--—
GFVNLAMD-NSSVVSDDKIA:
QFVTIAFN-SSVPDETTRIG
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Consensus_ss: hhhhhhh hhhhhh hhhhhh

GGDV 249 VNNLRKSIKEGEVKPADLEPFIKEDKNL 286
GMRV 247 VNNIRKAIKEEEVKPEDLAPYVKEGKIE 284
ARWV1 247 ANNLRKSLGDPEVTIAYLETFVKSGQIE 284
ARWV2 247 VNKLRKAINEEEVQLSDLAAFIKDGSIE 284
UUKRV 236 AATVLRSLI 254
SFNV 233 SAEKYRAKV 253
TOSV 233 253
RVEV 227 245
SFTSV 228 245
CivAa 337 370
cCGav 317 350
WCLaV_1 316 347
WCLaV_2 315 346
UHBV 273 319
IWSV 270 317
RHBV 273 —=—mmmm————— 319
EHBV A 317
RSV 271 319
MSV 271 316
RGSV 274 ACIIDVVDFCCRGHKV-------—--TDAVAP-—-———————— 312
LLV 235 ------------GEVP------------TNRS------—--— 254
Consensus_ss: hhhhhh hhhhhhhhh

GGDV 287 288

GMRV

ARWV1 285 290

ARWV2 285 286

UUKV  mmmmmmm——————

SFNV  mmmmmmm———— =

TOSV

RVFV

SFTSV

CiVA

CCGaVv

WCLaVv_1

WCLav_2

UHBV

IWsvV

RHBV

EHBV mmmmmm——————

RSV 320 ADD---------- 322

Msv. - mmmmmm———————

RGSV 313 KDAGVKLKTLVDK 325

LL,v.  mmmmmm—————

Consensus_ss:

Figure S3. Multiple sequence alignment of nucleocapsid proteins (NPs) encoded by grapevine Muscat rose virus
(GMRYV), grapevine Garan dmak virus (GGDV) and NPs encoded by viruses representative of several genera. The
virus name and distance in amino acids from the N-terminus of the protein are shown on the left-hand side of
each sequence. Consensus secondary structure (ss) elements, predicted by PROMALS3D, are reported at the
bottom, with the helices indicated by “h”. Amino acids that fold in strands and helices are in blue and red,
respectively. Green asterisk (*) indicates a tyrosine involved in RNA binding in RVFV and UUKM (Mottram et al.,
2017; Raymond et al., 2012), while blue asterisk marks three positive charged amino acids predicted to be involved
in the protein RNA binding activity in RVFV and RSV (Ferron et al., 2011; Lu et al., 2017). The grey asterisk
denotes the phenylalanine residue shown to have an essential role for infectivity in REVF (Mottram et al., 2017).



