SUPPLEMENTAL DATA 1: Primers successfully used for amplification of the
genome of the group D rotavirus 05V0049 (Ch-49).

Segment number Designation Sequence”

(encoded protein) (5-3")

Segment 1 (VP1) D-VP1-cms CACGAATGAATGCTAAAGTNAAAGC
D1-2800as CTGATCTTGCAGCAGATTCTTCAATTTG
D-VP1-2000as CATCTCTAATCCTGTCGTAGCAGT
D-VP1-800s GCAAAATTAGTGTCATCACCWATGWC
D-S1-800as GAATACAAATCCAGCTTCGATGTTAG
D-S1-230as GACACTATTTCATAGTCAAAGTTACA
D-VP1-10s GGCTATTAAAGCTRTACRATGGGGA

Segment 2 (VP2) D-VP2-vorns GTTAGATATACCATCTGTTTCGCC
D-VP2c-mas TTGTGGCATTCCAAANGCTGGATA
D-VP2-mitte- s ATATCTCTACAGCTAGCAATTGT
D-VP2-3end-as ACTGCATTTATTGGSTCWACWGT
D-S2-3end GATCAGATAATTCATGCATCTGAT

Segment 3 (VP4) D-S4-mas2 GCTTTCCACTGGGGCAGCATGGTAGTGT

Segment 4 (VP3) D-S4mas GTAGTGTAATTTCTGTATCGTAG
D-VP3-mas2 CTGGCTCTATATGTTAAAATACCTCTCC
D-VP3c-ms CACTTATGACTGTGAGCATAAATAATAC
D-S3-200s ATTTGCTGTGTGGACACTAGAGGT
D-3-1400as AGTGTCTGACTAGACGATCACACCATTC

Segment 5 (NSP1) D-NSP1-5end-s TTGTCTTACGTGTGGATGCTTTCACA
NSP-600s TTCTTATCTTTGGACATTATGAACCA
NSP1-1150as ATGTCCTGCAAATTGTCCARCACATC
NSP1-1000s GAAATGTTCATTGCAAGATTAGTGAA
D-NSP1-1700s GATACGTAACATGTGTAATTGGTCCA

Segment 7 (NSP3) D-Sx-as CTTAGTTCGGCTGATATGTCTCTA
D-NSP3-s GAACTAAGTGATGCAGCATCACA
D-NSP3-as CTTCATTGAAATGTCATGCAA

Segment 10 (NSP4) D-S10s ATTAGTTGAATCCATCGAGARG
D-S10as TAGTTTCCACGCACAGGTAAAC

#* N=A+C+G+T, R=A+G, S=G+C, W=A+T



SUPPLEMENTAL DATA 2: GenBank accession numbers of nucleotide sequences

used for primer design and phylogenetic analysis of deduced amino acid sequences.

The data of the group D rotavirus 05V0049, which have been generated in this study,

are printed in italics.
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SUPPLEMENTAL DATA 3: : Phylogenetic relationship of group A, B, C and D
rotaviruses based on the deduced amino acid sequences of the structural proteins
VP1 (A), VP2 (B), VP3 (C), VP4 (D), VP6 (E) and VP7 (F). The branches are labelled
with the strain abbreviations and their rotavirus group is indicated. The specific hosts
of the strains and their GenBank accession numbers are listed in Supplemental Data
2. The trees are scaled in amino acid substitution units and were constructed using
MEGALIGN software (CLUSTAL W method, Identity residue weight table, 1000 trials
and 111 random seeds in bootstrap analysis, boostrap values of >50% are indicated
at the knots of the branches).
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SUPPLEMENTAL DATA 4: Phylogenetic relationship of group A, B, C and D
rotaviruses based on the deduced amino acid sequences of the non-structural
proteins NSP1 (A), NSP2 (B), NSP3 (C), NSP4 (D) and NSP5 (E). Labelling and
construction parameters of the trees are as in Supplemental Data 3.



SUPPLEMENTAL DATA 5: Alignment of the amino acid sequences encoded by the
group A, C and D rotavirus genome segments. The sequences were retrieved from
the group A rotavirus (RVA) strain Wa, the group C rotavirus (RVC) strain Bristol and
the group D rotavirus (RVD) strain 05V0049. The amino acid numbering is indicated
left. Amino acid positions, which are identical in all groups are indicated in bold face
above the sequences.

5A: Alignment of the VP1 sequences. The motifs A, B, C, D and F are boxed. Amino
acid residues, which are involved in recognition of the 3’-terminal genome segment
sequence UGUGACC in the group A rotavirus are shaded in grey.

5B: Alignment of the VP2 sequences.
5C: Alignment of the VP3 sequences. The KXTAMD and KX[P/N]G motifs are boxed.

5D: Alignment of the VP4 sequences. The region of trypsin cleavage of VP4 into
VP8* and VP5* in group A rotaviruses is boxed and amino acids potentially serving
as cleavage sites are shaded grey.

5E: Alignment of the VP6 sequences. The histidine residue at position 153, which is
involved in zinc binding in group A rotaviruses, is shaded grey. The group-specific
antigenic regions identified in group A rotaviruses are boxed.

5F: Alignment of the VP7 sequences. Regions A, B and C implicated in neutralization
of group A rotaviruses are boxed. The glycosylation site NST present in group A and
C rotaviruses is shaded grey. Conserved cysteine residues are marked with an
asterisk.

5G: Alignment of the NSP1 sequences. The NSP1 sequence of the avian group A
rotavirus strain 02V0002G3 is included and identical amino acids in this sequence
and the group D rotavirus NSP1 sequence are marked with an asterisk. The region
with limited sequence identity to TFA-1 in the avian rotavirus NSP1 is boxed.
Conserved amino acid residues of the RING finger domain are shaded grey.

5H: Alignment of the NSP2 sequences. The NTPase domain is boxed and
functionally important conserved amino acid residues are shaded grey. The proposed
catalytically active histidine residue is marked with an arrow.

51: Alignment of the NSP3 sequences. The RNA-binding domain is boxed. The amino
acid residues proposed to be involved in group-specific recognition of the mRNA 3’-
terminal ends in group A and C rotaviruses are marked with an asterisk.

5K: Alignment of the NSP4 sequences. Potential glycosylation sites in group A and D
are shaded grey. The NSP4 sequence of the group B rotavirus strain Bang373 is
included and identical amino acids in this sequence and the group D rotavirus NSP4
sequence are marked with an asterisk.

5L: Alignment of the NSP5 sequences. Serine residues, which are phosphorylated in
group A rotavirus NSP5, are shaded grey.



SUPPLEMENTAL DATA 5A — Alignment VP1 (see page 7 for Legend).

62
66
62

126
135
126

196
202
191

266
272
261

336
342
331

406
412
401

476
481
470

546
551
540

616
617
606

686
687
676

756
757
746

826
826
816

895
896
885

964
966
955

1034
1036
1025

7777777 MGKYNLILSEYLSFVYNSQSAVQIPIYYSS**NSELEKRCIEFHAKCVDSSKKGLSLKPLFEE
MAQSIVVDGDYDALASRYLKFVYDFENVTYQNNYFAT-—---DKFKKDIEQYLKSIHDGEK-ITQSKIDEK
——————— MGTYNLLLOKYLRWLYG-KDATVIPIFITNDONNQEILNSIVDYAKQLAIDDK-YDYKLIEDK

YKDVID————- NATLLSILSYSYDKYNAVERKLVNYA-KGKPLEADLTANEIDYENNKITSELFQSAEEY
EKILLDRVPAEERCLISKLVFAYGKHGNVENKLVKYG-VKDALSHAPQKDAKPYENNIITSEIFKEKSEY
LSKCNEF————— DYEIVSFFTYSDQKYDNVEQKLLKYVNKKKVLVADLTRNKLKYENNYITKDLYT-EDDY

TD. MDP.I.TS..SN. .A.MF............. K...R...LF...A.T...YG.P.HN..YRY. ...
TDSLMDPAILTSLSSNLNAVMFWLERHSNDVADANKIYKRRLDLETIVASTINKYGVPRHNEKYRYEYEV
TDIYMDPSINTSCQSNCQAMMETISEMK—-——-LNNIKNAARLEKLFTITAATINKYGMPRHNTRYRYEWET
TDTLMDPSINTSLRSNLNAAMEVIEN—-———— IEDKKIQSRYRHLFEYVASTVSHYGIPVHNQKYRYDYKE

M. .KPY.L..W.NSSIEM...V..H..Y. . A.ELI..S..NR..LAKL.SSPM..L........... T.E
MKDKPYYLVTWANSSIEMLMSVESHEDYLIAKELIILSYSNRSTLAKLVSSPMSILVALIDINGTFITNE
MKNKPYHLAAWINSSIEMIACVVDHHTYMIARELIVKSFTNRTSLAKLVSSPMTVLTAMLPIRGTFITTE
MYNKPYYLVPWANSSIEMIFAVSSHELYLVAEELIINSEFSNRSTLAKLTSSPMTTLTSKLDLYSCYMTTE

LELE.S.K. ... . i I...R............. W........ F..... IYS.SFHVG.R
ELELEFSDKYVKAIVPDQIFDELQEMIDNMRKAGLVDIPRMIQEWLVDCSLEKFTLMSKIYSWSFHVGFR
NLELEYSNKSINYLISKEMAEDFMQAIKQLRDEGLEYIPDYYEKWFKSPDPLTFPNIALIYSEFSFHVGYR
DLELEYSDKIVKSYITDEAQLELDEQIAELRKEKMTKTADIIDEWQRNPSIDTFPLMAQIYSESFHVGYR

KQ...DA..DQ....Y....... MY..Y...I...I...L....... D..L...E...LLSMSSASNG. .
KQKMIDAALDQLKTEYTEDVDGEMYNEYTMLIRDE IVKMLEVPVKHDDHLLRDSELAGLLSMSSASNGES
KQALSDAVYDQITVTYSDNVNMEMYKEYSERIENEIFTILKDKIIHEDKRLEEYELSALLSMSSASNGIL
KQMMLDAVTDQLSIEYSDTFDKDMYNMYTNNIIKIIDDMLRDHIKKEDKMLLNAETIAGLLSMSSASNGES
motif F
R...FG..... STKKNMHV.DDI....Y..... P.V....PIPLGRRDVPGRRTR.IFILPY.YFIAQH.
RQLKFGRKTIFSTKKNMHVMDD IAHGRYTPGVIPPVNVDRP IPLGRRDVPGRRTRIIFILPYEYFIAQHA
REINFGGQKVRSTKKNMHVIDDIYHKKYTT-DIPPVDARNP IPLGRRDVPGRRTRAIFILPYQWFIAQHS
RVIKFGRRTVRSTKKNMHVMDDIFNKQYDL-DVPDVNENNP IPLGRRDVPGRRTRVIFILPYPYFIAQHS
molif A
.E..L...K...E..EFYSQ..Q.LSYGD..R.L....... . .DVSQWD. S . HNT
VVEKMLSYAKHTREYAEFYSQSNQLLSYGDVTRFLSSNSMVLK TDVSQWDSSQHNT
FAEIMLNYAKREREYSEFYSQANQVLSYGDVTRYLDSNSILCFTDVSQWDASQHNT
VVELYLRESKHIKEFSEFYSQSSQLLSYGDTNRYLNQSTIIV[FADVSQWDSSKHNT
moltif B
. .QYGA.ASGEKQTK. .NSIAN.ALI.TV
SNMTNDPKVVQTLNLYKQTQINLMDSYVQIPDGNVIKKIQYGAVASGEKQTKAANSIANLALIKTV
KQLTHNINIHKAINIYIQSQENLENSYVLIDK-—-——KAIQYGATASGEKQTKIMNSIANKALIQTV
KSYTTNEKVITALNNYALTQMKLKNSFVTIGN-——-KVLOYGAVASGEKQTKLMNSIANLALITTV
moltif C motit D
........ .IRVDGDDNY....F.l.................Y. .M. .KVKAL. .. .G.E.AKRY.AGG
ANKYSFITKIIRVDGDDNYAVLQFNTDVTKQMVQDVSNDVRYIYSRMNAKVKALVSTVGIEIAKRY IAGG
MTDYTFDVKMIRVDGDDNYAIVRFP[AITEKLLSEFTSKLRSYYSEMNVKVKALASLTGCEIAKRYVAGG
NVGESYRIKIIRVDGDDNYFIMEFDRKVDKQLVTVVSNAVKDTYGRMDVKVKALTATTGLEMAKRY IAGG

DPFRKGIIMGLDML
KVLRRSIIRAMKRL
[PLRNAILKAIEQL

LSRI
L.GKL
INYL

.FFRAG.N.L. .EKR. ... .. D.AA. .Y .NY.VN..RG....R.FIL.KI.QMTS..ITG..RLFP...
KIFFRAGINLLNNEKRGQSTQWDQAAILYSNYIVNKLRGFETDREFILTKIIQMTSVAITGSLRLFPSER
MLFFRAGVNILHHEKRNQDSAYDMAATLYANYIVNALRGLTMSRTFILTKICQOMTSIKITGTLRLEPMKS
RLFFRAGVNILNNEKRTHTTTYDQAAIIYANYLVNKMRGYNMERIFILCKIMOMTSVKITGSIRLFPASL

.L..NS. .KVFD. .D. Yooooooo. Q....S. .KS..AD.IA.S..F..YV. . L...L....N.
VLTTNSTFKVFDSEDFIIEYGTTNDEVYIQRAFMSLSSQKSGIADEIASSQTFKNYVNKLSDQLLISKNV
ILALNSAFKVEDEVDYVINYPISNLFIQLORKLSSIK-AKSKIADNIAKSPQFKSYVELLNKSLTTDENP
MLTTNSPYKVEDDVDEVQTYNSSTIATIHLOQKMLISVSQVKSNLADDIAKSEKFTNYVQFLTKKLLVHNNK

IV..GI..TEKAKLNSY.P...EKR..Q....... IQ.P....S....TIND....I.............
IVSKGIAVTEKAKLNSYAPVYLEKRRAQISALLTMLOKPVSFKSN-KITINDILRDIKPFFITSEANLPI
IVSDGIRLTEKAKLNSYAPIALEKRRDQFSIMVSFLONPTTFKSETVVTINDVLYFISGFIKIDSSTVLP
IVEMGIARTEKAKLNSYPPIANEKRNNQLKTLMTFLQTPTYKMST-DVTINDMMKIINEYTNYTIITDKY

QYR- KFMPTLPNNVQYVIQCIGSRTYQIEDSGSKSSISKLISKYSVYKPSIEELYKVISLREQEIQLYLV
KEENNTMPLLPAIIKRTLSYFGLRTHDYDIKGSSSTVSKIIKQYSVYTPGIEELYEIVNKSVDTIRGYFA
GIQPNPMPLLPENIQFAMSHVGARVYQIEESAARSAISKLISNYTVYKPSVDELYKVINSNERILFEYVT

S..VP..D...Y..... Y..D...IL..Y.Y...S.NY. . YQL...NS............. K.P...F..
SLGVPPVDAGTYVGSRIYSQDKYKILESYVYNLLSINYGCYQLFNFNSPDLEKLIRIPFKGKIPAVTFIL
SEFNVPKADVDTYISTOMYKHDRFKILQAYIYNLLSVNYGMYQLVDLNSARFFDHVIHTPMAKTPTAVEMI
SFGVPTRDVTAYLSAKLYKKDRNLILESYIYQIMSVNYNAYQLENLNSELFDKYINIVTYMKIPSVNEFITI

HLYAKLEIINYAIKNGAWISLFCNYPKSEMIKLWKKMWNITALRSPYTSANFFQD
DLALRLKIINHCIEKGEIITVSVHANKTDYLKLWRMLWNVKTMNSPYSKNSMFDE
FTYLKLVILNKMLOQERKLYKAYCQIPKHLLHILWKMSINLATISSPYTIANFFQE

RVA-Wa-VP1
RVC-Bristol-VP1
RVD-05V0049-VP1

RVA-Wa-VP1
RVC-Bristol-VP1
RVD-05V0049-VP1

RVA-Wa-VP1
RVC-Bristol-VP1
RVD-05V0049-VP1

RVA-Wa-VP1
RVC-Bristol-VP1
RVD-05V0049-VP1

RVA-Wa-VP1
RVC-Bristol-VP1
RVD-05V0049-VP1

RVA-Wa-VP1
RVC-Bristol-VP1
RVD-05V0049-VP1

RVA-Wa-VP1
RVC-Bristol-VP1
RVD-05V0049-VP1

RVA-Wa-VP1
RVC-Bristol-VP1
RVD-05V0049-VP1

RVA-Wa-VP1
RVC-Bristol-VP1
RVD-05V0049-VP1

RVA-Wa-VP1
RVC-Bristol-VP1
RVD-05V0049-VP1

RVA-Wa-VP1
RVC-Bristol-VP1
RVD-05V0049-VP1

RVA-Wa-VP1
RVC-Bristol-VP1
RVD-05V0049-VP1

RVA-Wa-VP1
RVC-Bristol-VP1
RVD-05V0049-VP1

RVA-Wa-VP1
RVC-Bristol-VP1
RVD-05V0049-VP1

RVA-Wa-VP1
RVC-Bristol-VP1
RVD-05V0049-VP1

RVA-Wa-VP1
RVC-Bristol-VP1
RVD-05V0049-VP1



SUPPLEMENTAL DATA 5B — Alignment VP2 (see page 7 for Legend).
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KKLEDIRPEQAKKQOMKLFRIFEPKQLP IYRANGEKELRNRWYWKLKKDTLPDGDYDVREYFLNLYDQILI
KKLTEIQESSAKTYNTLFRLEFTPVKSYLYDINGEKKLSTRWYWKLLKDDLPAGDYSVRQFFLSLYLNVLE
KKMLDIPSVSPKDEKTLFRLEDLKNLPLYDTSAVRTLETRWVWKLKKDDLPDDSYSVREYFQGLYEHILS

.PDY..L..MAV.N..S... .YP.I.
EMPDYLLLKDMAVENKNSRDAGKVVDSETANICDAIFQDEETEGVVRREFIADMRQQOVQADRNIVNYPSIL
EMPDYIMLRDMAVDNPYSAEAGKIVDGKSKEILIELYQDOMTEGYIRRYMSELRHKISGETNTAKYPAIL
IIPDYIMLRNMAVDNTRSRYNGKIVDKESLDIVNKLEVDDQIDNQIRLYISDMNHTTIARTNTIIYPAIM

.P.D...N.YFL..QL...L....I... NY. Lol R..... L.QDR...H....
HPIDHAFNEYFLNHQLVEPLNNEIIFNYIPERIRNDVNYILNMDMNLPSTARYIRPNLLODRLNLHDNFE
HPVDNELNQYFLEHQLIQPLTTRNIAELIPTQLYHDPNYVEFNIDAAFLTNSREFVPPYLTQODRIGLHDGFE
NPIDHEFNEYFLNAQLIEELNTGVIMNMIPRQLRADSNYNFALENSENHTARYLPQLLMODRIAIHE-IS

S.WD..T...Y..AR...PDL....L..... QI..M...L.LEA.T.Q.E...L.GI....AN. .FK..I
SLWDTITTSNYILARSVVPDLKEKELVSTEAQIQKMSQDLQLEALTIQSETQFLAGINSQAANDCFKTLI
SIWDSKTHADYVSARRFIPDLT--ELVDAEKQIKEMAAHLQLEAITVQVESQFLAGISAAAANEAFKFIT
SLWDSMTTANYVLARSVIPDLK--DLLPADVQITEMAANLNLEALTTQVETAYLSGITTESANECFKIII

.LS.RT........ NY.SL.S.M.L....P.... .YPA.G..... Y......
AAMLSQRTMSLDFVTTNYMSLISGMWLLTVIPNDMFLRESLVACELAIINTIVYPAFGMQRMHYRNGDPQ
GSVLSTRTIAVEFITSNYMSLASCMYLMTIMPSEIFLRESLVAMQLAIINTLIYPALGLAQMHYQAGEVR
ASLLSTRTISMSYSGNNYVSLFSGMYLLSIIPFNSMLRESVISLQLAIVNSILYPAFGLPQLTYTYLDQD

TPFQIAEQQIQONFQVANWLHE INNNRFRQVVIDGVLNQTLNDNIRNGQVINQLMEALMQLSRQQFPTMPV
TPFELAEMQVANRSIRQWLHHCNTLOQFGRQITEGITIHLRFTNDIMTGRIVNLEFSTMLVALSSQPFATYPL
TPFMIAQQTISNRRVREWLOQHVNNFDFPRVNRDGVEVYTVPDRIRYGNIVNLESETVTELANQQFRTYTL

.Y.R...R...L...R..Q..DLTRL. .¥YNY. .L..... M...... TLT.E....T..TSL..LI.N..V
DYKRSIQRGILLLSNRLGQLVDLTRLVSYNYETLMACVTMNMQHVQTLTTEKLQLTSVTSLCMLIGNTTV
DYKRSVQRALQLLSNRTAQIADLTRLIVYNYTTLSACIVMNMHLVGTLTVERIQATSLTSLMMLISNKTV
EYQRAIKRAIQLFVRRVPQILDLTRLMEFYNYEVLLRMIVMSQORMITLTTEKLDLTRVTSLLELISNTVV

.P.P..L..Y...N.NF..NYNE.I...VA...A. RLNLY. .K....V. . F...L.IF..... P .DQOMY
IPSPQTLFHYYNINVNFHSNYNERINDAVAIITAANRLNLYQKKMKSIVEDFLKRLOQIFDVPRVPDDQOMY
IPEPSSLESYFSSNINFLTNYNEQIDNVVAEIMAAYRLNLYQQKMLMLVTRFVSKLYIFDAPKIPPDQOMY
FPDPQSLMRYYSANRNFLNNYNERIDDTVARLYASNRLNLYRKKVLSIVTDFVRNLYIFEATKVPADQMY

.LR.RLR..P.E.RR...F..... N...I...S..I..
RLRDRLRLLPVERRRLDIFNLILMNMEQIERASDKIAQGVITIAYRDMOQLERDEMYGYVNIARNLDGYQQTI
RLRNRLRNIPVERRRADVFRIIMNNRDLIEKTSERICQGVLLSYTPMPLTYVEDVGLTNVINDTNSFQITI
NLRDRLRRLPLENRRQRVEDIMMNNQDQIIHASDKIAHGVVLFRNERELINDEYEGLTNVVRNIDG-NAL

..EE.. .FA...K.R. .LKP....IN
NLEELMRTGDYGQITNMLLNNQPVALVGALPFVTDSSVISLIAKLDATVFAQIVKLRKVDTLKPILYKIN
NIEEIEKTGDYSAITNALLRDTPIILKGAIPYVTNSSVIDVLSKVDTTVFASIVKDRDISKLKPIKFIIN
SIEEIRNRGDYQPLIDSLLOQTNSVALKGVIPENTTHNPFELIAKVDVSIFAPVLKDRDINKLKPVKYAIN

SDS...Y.V.N. .W.PT..T.VYK..... FD...S...L.S.L.F.V..D........ TV.PI.AV..D.
SDSNDFYLVANYDWIPTSTTKVYKQVPQPFDFRASMHMLTSNLTFTVYSDLLSFVSADTVEP INAVAFDN
SDSSEYYLVHNNKWTPTTTTAVYKARSQQFDIQHSVSMLESNLEEFVVYNDLFKYIKTTTVLP INAVSYDG
SDSQSFYIVANNNWKPTSSTAVYKLQPRQFDFTQSLFQLTSRLEFQVFKDPLTFLTIRTVDPIIAVASDN

.RI....
MRIMNEL
ARIMQET
RRIILSV

RVA-WA-VP2
RVC-Bristol-VP2
RVD-05V0049-VP2

RVA-WA-VP2
RVC-Bristol-VP2
RVD-05V0049-VP2

RVA-WA-VP2
RVC-Bristol-VP2
RVD-05V0049-VP2

RVA-WA-VP2
RVC-Bristol-VP2
RVD-05V0049-VP2

RVA-WA-VP2
RVC-Bristol-VP2
RVD-05V0049-VP2

RVA-WA-VP2
RVC-Bristol-VP2
RVD-05V0049-VP2

RVA-WA-VP2
RVC-Bristol-VP2
RVD-05V0049-VP2

RVA-WA-VP2
RVC-Bristol-VP2
RVD-05V0049-VP2

RVA-WA-VP2
RVC-Bristol-VP2
RVD-05V0049-VP2

RVA-WA-VP2
RVC-Bristol-VP2
RVD-05V0049-VP2

RVA-WA-VP2
RVC-Bristol-VP2
RVD-05V0049-VP2

RVA-WA-VP2
RVC-Bristol-VP2
RVD-05V0049-VP2

RVA-WA-VP2
RVC-Bristol-VP2
RVD-05V0049-VP2

RVA-WA-VP2
RVC-Bristol-VP2
RVD-05V0049-VP2



SUPPLEMENTAL DATA 5C — Alignment VP3 (see page 7 for Legend).

iy

64
71
67

134
138
124

190
206
174

260
270
241

323
329
311

393
398
381

461
464
451

530
534
521

598
602
590

667
671
660

737
687
676

807
694
686

MKVLALR-HSVAQVYADTQTYLHDDSKDEYENAFLISN-LTTHNILYLN-—-——— YSLKTLKILNKSGIAA
MRVLGLFERGNNLNFADTYVYTWNQQYSYHENAFLISNQVATTIILYLDGININEVNKAFELLNSNGIPA
MRLVVCSDEQSKTPLVNATLYRYRSNVHPAENAFLACN-QIAEIILVIN-—--CSNEFDKEFSENVRSNGICC

VEVQSPDELFALIRCNETYDYEDNIVYLHDYSYYTNNEIRTDQHWITKTDIIDYLLPGWKLTYVGYNGKN
LITIK-PDHIGIFTSSNEFTYDWQYKIVYFHEYTYYKNNEFIVSDEFWLYTNINELLP--YKILYYERGMRE

VDTR-—————— GN—————— DDLFKSVVSGNCLENENEVITIDYGYYRYKTLRTMETYIFSFPKTEFKWES
................ DDDI...Y.Y............cvvve. Fool000 R ooL LR
TRGHYNFSFICQNAATDDDIIIEYIYSN 77777777777777 ELDFONFLLRKIKERMTTSLPIARLSNR
LYAGR--EYTLYNTATDDDILYKYIYEKDSIMNGTDYKKLYDTNSVKNFVHFMRLLRMRFAVPFDQLSNR
VPPSE-——————— LCNDDDILTNYLYRSD-——————————— KSVKFEEFIQQKILERLSFALRHEKYESR

2 LGLRNES. ... L. ... i i i e e e F..GQ.
VFRDKLFPSIVNIHKKVINVGPRNESMFTFLNFPTIKQFSNGAYIVKHTIKLKQEKWLGKRVSQFDIGQY

ITRSRVFS——————

KSRIHIGLRNESIPQALDNIHSQWINYSANGIVISELKGLGSYSEKKISEFGIGQF

LLRTKVYN--LYKNEKPIVIGPRNESMFELLS-LNFTYYSANEFTVKDLSSLOSSRFREITLNEFDVGQY

KN..N...... Y..N........... G..P. . W................ D,
KNMLNVVTTIYYYYNLYYSKPIIYMLGSAPSYWIYDIKQYSD-FTFETWDPLDT—————— PYSTTHHKEL
KNYMNFLTLMFYIKNMKK-KPSCTIIGAAPGYWISSMKKY-——-FTIVIYDNKE-—-————— VDSTEHHNRY

KNMLNFLSLYYYHVNHYGLPNRIVIIGSYPSKWLILLRNSGLNCEIILYDVKLDDSQKDIREEFVERNKEY

LSE.Y........... K....K...

ITAKLLHHPTTEVRSEFYAILDVWDIITIKRFIPKGVFYAFINNVTTENVFIQPPFKLKTS——PTDYIVA
—DGYCVHSPTTYRKSEYYLLIDKHIIKRQKIKVTKSLMYNAINTIYSDNVFISGKYSLRG-—-KTEGVLA
KNIKLVNHIRTSIRSEVYLLENIDDVSSEKVYIDKGKIYSFIQNHITDNVEIGKTFKVTKINKSTRPVVA

LYALSNDLNSRQDVINLINKQKQSLITVRINNTFKDEPKVNFKNIYDWTFLPTDFELKD SIITSYDGCL
LYCLSNTINQKEKVIQYANSEFSGTCMTVRLNNTYEVDKIIDFKTNSDHTFLPSDEFTCSLNTILTSYRGYA
LYSLSNTLNDRKLCLSYINTTRRGILTYRARNNEFTNEDLISYDKFKDYSCLRTELKSSDNSIVTSLSGAL

.SR.S...RF.E.AT..SGY.FRD.......

GIFGLSISLS KPTGNNHLFIINGTDKYDKLDQYANHMGVSRRSHQIRFSESATSYSGYIFRDLSNN**N
GIFGYAITKDIKSNGNNHIYIITPNARDENNFDTFGSHLGLSRYSHSKRESESATTMSGY IFRDMVSG——-K
GVFGCQTTFNOJKADGNVHFHVIKGIERTN-IDKYALHLQISRRSQFLRFTETATSLSGYLFRDLASEGES

.N..SGHV.NA....R..... D...W...H............ Y..H...E...A...A....

FNLIGTNVENSVSGHVYNALIYYRYNYAFDLKRWIYLHSIG-KVAVEGGRYYEHAPIELIYACRSAKEFA
ENMQDTDKDNYASGHVENAIAHYRFDYTYDIVGWLRLHKTG-QFKVKSDIYKEHTDSEIRNAIESAYVYY
NDLSETDSNNAASGHVYNALIYFRYNWREFDLIYWMEKHINSNQIQSVGTNYYKHSIREIVNAINAAKKYA

ILODDLTVLRYANEIEGYINKVYSITYADDPNYFIGIKENSIPYEYDVKIPHLTLGVLEISDNMIHDVIT

LLDGDKVGEKYS———
ELONDETLINYIN-—

VLKKMKTELFKMEISTSYTYMLSDNTYVANASGVLSTYFKLYNMEFYRNHITFGQSRME IPHITLSESNKQ

EIWEVQV
QLYPTNLLRR

TVRIESTKLRINSIYLRKIKGETVEDMSE

RVA-WA-VP3
RVC-Bristol-VP3
RVD-05V0049-VP3

RVA-WA-VP3
RVC-Bristol-VP3
RVD-05V0049-VP3

RVA-WA-VP3
RVC-Bristol-VP3
RVD-05V0049-VP3

RVA-WA-VP3
RVC-Bristol-VP3
RVD-05V0049-VP3

RVA-WA-VP3
RVC-Bristol-VP3
RVD-05V0049-VP3

RVA-WA-VP3
RVC-Bristol-VP3
RVD-05V0049-VP3

RVA-WA-VP3
RVC-Bristol-VP3
RVD-05V0049-VP3

RVA-WA-VP3
RVC-Bristol-VP3
RVD-05V0049-VP3

RVA-WA-VP3
RVC-Bristol-VP3
RVD-05V0049-VP3

RVA-WA-VP3
RVC-Bristol-VP3
RVD-05V0049-VP3

RVA-WA-VP3
RVC-Bristol-VP3
RVD-05V0049-VP3

RVA-WA-VP3
RVC-Bristol-VP3
RVD-05V0049-VP3

RVA-WA-VP3
RVC-Bristol-VP3
RVD-05V0049-VP3
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SUPPLEMENTAL DATA 5D — Alignment VP4 (see page 7 for Legend).

=

70
70
71

125
122
141

195
192
211

248
259
281

318
329
351

385
398
420

449
462
489

519
532
559

589
592
615

659
629
659

727
696
728

MASLIYRQLLTNSYSVDLHDEIEQIGSEKTQN-VTINPSPFAQTRYAPVNWGHGEINDSTTVEPMLDGPY
MASSLYAQLISONYYSLGNEILSDQQTNKVVS—-DYVDAGNYTYAQLPPTTWGSGSILKSAFSTPEITGPH
MASSLWTSLNASLODLDIYNRLDKKENHETKNONIVNTTMLGTASLGPVKWSSGPTENSSLTEGMLGPNS

........................... Y © 8
QPTTFTPPNDYWILINSNTNGVVYESTNNSD—-—————————— FWTA-VVAIEPHVNPVDRQYT---IFGE
TNTVIEWSN-———-LINTNTWLLYQKPLNSVR-—————————— LLKHGPDTYNSNLAAFELWYG———-KSGT

QQOSMNTSQLVQLESSYGSPEFYVYFDYSNTSTNNLAHQLVRFQTLKNDQSTREEGIFLCESQCNGITFAGH

SKQFNVSNDSNKWKFLEMFRSSSONEFYNRRTLTSDTREVGILKYGGRVWTFHGETPRATTDSSSTANLN
TITSVYYNTINNONKTHDANSDCLILFWNEGSTQLEKQVVTEFNWNVGGILIKPINSSRMRICMSGMENEN
TLNLTTGTVKIVKVWENDTATALGSMYYNYPAGYVLSASLKLEHTANNTITVKLYNPTARLYGDENVHQA

* *
........................................ v e VPEVRST
NISITIHSEFYIIPRSQ-———————————————— ESKCNEYINNGLPPIQNTRNVVPLPLSSRSIQYKRRA
NDSENWENWNHEFPRSNPG———-ININMYTEYFLASSDPYTYLKNLQQP TAKTVDMKMMKKMNDNSKLGDG
GQQIFAITSAYYVSKVDPGDLITTPASAPQLYAFEVEENLYNIYROQQOPNCRSRKLNGLANINMQOMTTYDA

........ SK.SIW.E..Y..DI.........I....G.GY.......K.....Y.Y.R..E.V.A..T.
QVNEDIIVSKTSLWKEMQYNRDIIIRFKEFGNSIVKMGGLGYKWSEISYKAANYQYNYLRDGEQVTAHTTC
PINVSNIISKDSLWQEVQYVRDITLQCKILSEIVKGGGWGYDYTSVTFKTVNHTYSYTRAGENVNAHVTI
DVSVEEVISKESLWKEVRYANDIELKLVLKSVITRASGLGYKFASAVEFKPHSYDYNYMRGTERVNAYVTS

S.N........ G..LPTDF.I........... VY.DY.DDS..F.NMVYVR...A.............. Y
SVNGVNNF SYNGGFLPTDFGISRYEVIKENSYVYVDYWDDSKAFRNMVYVRSLAANLNSVKCTGG——-—-SY
SEFNNVKERAYGG-SLPTDFKIGREFDILDTDSYVYIDYWDDSEIFKNMVYVRDVRADIGGEFQYSYSSEMSY
SVNNIFVTSENG-PLPTDFGIDELQYIGVDTLVYLDYYDDSNAFKNMVYVRSLDAQENDILLRKPHNTGY

[ S = L...... LS.Q.TD....NSLRF.F..............uu...
NFSIPVGAWP—————— VMNGGAVSLHFAGVTLSTQFTDFVSLNSLRFREFSLTVDEPPFSILRTRTVNLYG
YFQIPVGSYP—————— GLHSSRLQLVYDRCLLSQQFTDYAALNSLRFVFRVVSTSGWE ITTGDINTRRVA
DTEITLPCCPSGKHLYSNSPRNLTLSYQGVMLSTQYTDTYAVNSLRFIFKCTAADR-AVFDRMVYNGIEA

................ G..S.I.L.P.N..YQTPI..S.TVR.DL......LR..FN.L....A......
LPAANPNNGNEYYEISGREFSLIYLVPTNDDYQTPIMNSVIVRODLERQLTDLREEFNSLSQEIAMAQLID
SGTGFAYSDGHVANTVGTISFISLIPSNPNYQTPIASSSTVRMDLERKINDLRDDFNALASSVALSDILS
SAITTLYMNSSGPTTTGREFSFISLIPSNDAYQTPIQSSVIVROQDLDKDIAKLREEFNALSQEIAVNQLIE

A..PL.........c0iiiiiiinn. VKF............... S
LALLPLDMFSMFSGIKSTIDLTKSMATSVMKKFRKSKLATSISEMTNSLSDAASSASRNVSIRSNLSAIS
LAMSPLTFSNLLESVPAITSSVKDVAASVMKKFRS—————————— TKMFKKAAKONYREFVIGDLLEDVT
TAMLPLDVMSTSGAVASGASTISTSIKNVSKQFSK-————————————— SKASITLTSFKNLSDIVDSVP
............. e i
NWITNVSNDVSNVTNSLNDISTQTSTISKKFRLKEMITQTEGMSEDDISAAVLKTKIDMSTQIGKNTLPDI
—————— N-VARNNNSLN------—-——-———-—-—————————————-YSDITSAMMVSTTNRLQITDVDTFSETI
77777 TDQLAKNLNHVS-----—-—-————-————————KRSIGTQFEDITAAVVKKTMDKG--IGTDDMAEL
........ I.R.YR........V.E.........¥Y.........FD. .KF..L...SPVISAI.DF.T.

VIEASEKFIPKRSYRILK--DDEVMEINTEGKFFAYKINTFDEVPEFDVNKFAELVIDSPVISAIIDFKTL
VSRSADNFISNRSYRMIE--NNTVHEITPT-RRFSYDIKTLQQRNFDIDKFSKLASQSPVISAIVDFATI
ITDIADSAIPVRAYRVIDKSENAVYEVSSIGKAIKYDT-ELTQLPFDEIKFKKLISESPVISAIIDEFQTL

K...... G.I.......... S, N..NP.I..RI..LI.QC..
KNLNDNYG-ITRTEALNLIKSNPNMLRNE INQNNPITRNRIEQLILQCKL
KAIRDTYG-ISDDIIYKLVASDAPTILSFINQNNPLIRNRITNLINQCKL
KLYNQTFGKIDANVLDNFLASNPEILLKMVNEKNPIITDRIKTLIEQCRI

RVA-Wa-VP4
RVC-Bristol-VP4
RVD-05V0049-VP4

RVA-Wa-VP4
RVC-Bristol-VP4
RVD-05V0049-VP4

RVA-Wa-VP4
RVC-Bristol-VP4
RVD-05V0049-VP4

RVA-Wa-VP4
RVC-Bristol-VP4
RVD-05V0049-VP4

RVA-Wa-VP4
RVC-Bristol-VP4
RVD-05V0049-VP4

RVA-Wa-VP4
RVC-Bristol-VP4
RVD-05V0049-VP4

RVA-Wa-VP4
RVC-Bristol-VP4
RVD-05V0049-VP4

RVA-Wa-VP4
RVC-Bristol-VP4
RVD-05V0049-VP4

RVA-Wa-VP4
RVC-Bristol-VP4
RVD-05V0049-VP4

RVA-Wa-VP4
RVC-Bristol-VP4
RVD-05V0049-VP4

RVA-Wa-VP4
RVC-Bristol-VP4
RVD-05V0049-VP4

RVA-Wa-VP4
RVC-Bristol-VP4
RVD-05V0049-VP4
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SUPPLEMENTAL DATA 5E — Alignment VP6 (see page 7 for Legend).

iy

71
71
71

141
141
141

211
211
211

279
278
280

348
347
349

32-64
M..L.S...T...... K...GT.Y.NV.D..QQ.N...... NG..F.TGG....P...W.F...|LGTTL
MEVLYSLSKTLKDARDKIVEGTLYSNVSDLIQQFNOMIVTMNGNDFQTGGIGNLPVRNWTFDFGLLGTTL

MDVLESIAKTVSDLKKKVVVGTIYTNVEDVVQQTNELIRTLNGNIFHTGGIGTQPQKEWNFQLPPLGTTL
MEALSSIALTVREAREKIINGTIYSNVSDVIQQFNOMVRVLNGSTFTTGGLATMPLREWTFDLPOPLGTTL

1 32-142
...VC..E...... RNG. .PQS.AL..L...K....N...[S..I..W.
LNLDANYVENARTIIEYFIDFIDNVCMDEMARESQRNGVAPQSEALRKLAGIKFKRINFDNSSEYIENWN
LNLDDNYVQSTRGIIDFLSSFIEAVCDDEIVREASRNGMOPQSPALILLSSSKEKTINENNESQSIKNWN|
LNIDANYVESMTPTLDMLTEFVIAVCETELLVDNNRNGAYPQSEALRLLSNNKYVELNMDLGSKYISEWH

155-167

.............. R.........G............A/FD.......P.N...F..
LQNRRQRTGFVFHKJNIFPYSASFTLNRSQPMHDNLMGTMWLNAGSEIQVAGFDYSCAINAPANIQQFEH
AQSRRENPVYEYKNPMLFEYKNSYILQRANPQFGSVMGLRYYTTSNTCQIAAFDSTLAENAPNNTQREVY
YRLSARDPMFSNHVPYIFPYDMATIAYDRVTAAYDNVSGTRFASLNNATIHFAAFDQDFVRGQPANARQFEY

208-274 GO.TI. G

IVQLRRALTTATITLLPDAERFSFPRVINSADGATTWFFNPVILR**PNNVEVEFLLNGQIINTYQARFG
INGRLKRPISNVLMKIEAGAPNISNPTILPDPNNQTTWLENPVQLM--NGTFTIEFYNNGQLIDMVRN-MG
LYNLRTPVSNATIVIHPISDILSVPSMIRNQAATHYWPYNPYNIPTFRDDIRVEFQLAGQVIYVAAN-LG

TIIARNFDAIRLLFQLMRPPNMTPAVNALFPQAQP FOQHHATVGLTLRIESAVCESVLADANETLLANVT
IVIVRTFDSYRITIDMIRPAAMTQYVQRIFPQGGP-YHFQATYMLTLSILDATTESVLCDSHSVEYSIVA
MHTIPQFDAVNIILTMRRLP-LLADLONIFPAGNPSATHQAVISTKIEVLNATTETTVPSINEHLYALIV
380-397

AVRQEYAIPVGPVFPPGMNWTELITNYSPSREDNLQRVFTVASIRSMLIK
NVRRDSAMPAGTVFQPGFPWEHTLSNYTVAQEPNLERLLLIASVKRMVM
GTRGRYQMQOAGPVFPPGMRWDDILNRYTPARQENMHRLMTTASILDLVSM

RVA-Wa-VP6
RVC-Bristol-VP6
RVD-05V0049-VP6

RVA-Wa-VP6
RVC-Bristol-VP6
RVD-05V0049-VP6

RVA-Wa-VP6
RVC-Bristol-VP6
RVD-05V0049-VP6

RVA-Wa-VP6
RVC-Bristol-VP6
RVD-05V0049-VP6

RVA-Wa-VP6
RVC-Bristol-VP6
RVD-05V0049-VP6

RVA-Wa-VP6
RVC-Bristol-VP6
RVD-05V0049-VP6
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SUPPLEENTAL DATA 5F — Alignment VP7 (see page 7 for Legend).

iy

71
67
67

132
137
121

199
204
189

268
273
259

MYGIEYTTILIFLISI
———-MVCTTLYTVCAIL
—MTRCSLHMHNYLVNS

TQEEVFLTSTLCLYYP
NSTDPFNVESLCIYFEP)
—LAD-YKYNTICMFHP

ILLNYILKSVTRIMDYIIYRFLLITVALFALTRAQNYGLNLPITGSMDAVYTNS
FILFIYILLFRKMFHLITDTLIVILILSNCVEWSQG-QMFTDDIYYNGNVETITI
LICLILVLLIKRVVNWLEYMLKSLTMDLVIIALALS--LVAPTTYANDCVDDS—

region A

TEAST-———————— QINDGDWKDS
NAVVGSQGPGKSDGHLNDGNYAQT
—————————————— DITESDWONI

LSOMFLTKGWPTGSVYFKEYSNIVDESVDP
[ATLFETKGFPKGSIILKTYTQTSDFINSV
INQLLLSKGIPLGSMIYVKYTSIEEIITGD

*

.C.YN.V|
QLYCDYNLV
EMTCSYNIV
KEYCDYNIV

region B

LMK—-—--YDQSLKLD
[IP-—--DSPNDSES
LVDASSYTNDQYSN

............. .G..C...VCPL
MSELADLILNEWLCNPMDVTLYYYQQSGESNKWISMGSSCTVKVCPL
LEQIAEWILNVWRCDDMNLEIYTYEQIGINNLWAAFGSDCDISVCPL

[LDQVVDMLMYNYDCINMDVNLYYYSQQ-KDELWLASG-SCEVKVCPL

NTQTLGIGC
DTTSNGIGC
NQQTLGIGC

PTTNVDSFEMIAEN-
SPASTETYEVVSND-

..... .T..C. .C.K.
EKLAIVDVVDGINHKINLTTTTCTIRNCKKLGPRENVAVIQVGGSN
TOQUALINVVDNVRHRIQMNTAQCKLKNCIKGEARLNTALIRISTSS

NIADSSTYATLTTANDKE[EIIDVINDINYKINITTTSCSIKRCYKQSERTNVAVIQIGGYN

.N.KKWW. .FY.I.D..N.I...

VLDITADPTTNPQTERMMRVNWKKWWQVEYTIVDYINQIVQVMSKRSRSLNSAAFYYRV
SEDNSLSPLNNGQTTRSEFKINAKKWWTIFYTIIDYINTIVQAMTPRHRAIYPEGWMLRYA
VYDISESPVTYRSNNRLMRVNWKKWWAIFYQIVDFVNDILTTMVRQSHNNGIYRVVRQ

RVA-Wa-VP7
RVC-Bristol-VP7
RVD-05V0049-VP7

RVA-Wa-VP7
RVC-Bristol-VP7
RVD-05vV0049-VP7

RVA-Wa-VP7
RVC-Bristol-VP7
RVD-05V0049-VP7

RVA-Wa-VP7
RVC-Bristol-VP7
RVD-05V0049-VP7

RVA-Wa-VP7
RVC-Bristol-VP7
RVD-05vV0049-VP7
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SUPPLEMENTAL DATA 5G — Alignment NSP1 (see page 7 for Legend).

S

50
48
71
70

111
110
139
139

166
166
203
209

230
223
273
275

300
284
343
344

MA....... D WR............. G.C..C
MAT-FKDACYYYKRINKLN-—-———-—————————— HAVLKLGVNDTWR—-———— PSPPTKYKGWCLDCCQHT
MANSFREMLYWYRKIIDR-—————————————— KLP-—-CVNVNIWR-———— RETIAYKANGICLNCLNEC

MATRQLRFEYSVLKFTLANQYSIIKSSDYVSOQMRWLEDKKPNVILWRTLNP TOQMNKSEPCGNCLTCGCFH
MASNQLRFEYSVAKFTRSCFTPTLKSTEYVNSMQWLSKERLNRHLWRTEN-RYMIDDLPKGNCWTCGIFH

kk  kkkkkkkk KAk * kk kKk Kk kK *  kkkk Kk * kokk kkk kK
....C..C...HC..C................. R e e Y...F....
DLTYCRGCTMYHVCOWCSQYGRCFLDDEP--HLLRMRT ——————— FKNEITKDDLKNLIDMYSTLEPMNQ
KVCPCDYCGIRHKCENCLNS-DCEFMNTNNEFNSHRWIT-———-——— FDEEPSQMVLFEYWIMYKDYFLSKF

NVYSCDFCSVNHICKSCKON-YSDLCPFS-LKQSRFMMDMIDCGP IWELTEDILYEKLQPLYLKYFHVLS
NVYSCDFCNVNHICRSCKEN-RIDLCPFVSHTTCRFAHDLIRIENCEKLTDDVLLHNLIPLYEKYFKILS

*kkhkkkkkkk khkkkk kkk Kk * k Kk k Kk * % * **k Kk ok * kkk  kkk * %

KIVCKFINNTKQHKCRNECMTQWYNHLLMPIT————— LOSLSIELDG—————————— DVYYVEFGYYDNMN
NYNYKAQLKILNMNKNRRFHINESKKKALSVP---ITSQYLKFKENN-—-———————— KIYIMFGTFLTS-
NPNYEKIAMEDRHRRCIGARIHYGSTIHADINDCFLPSSVIAFRAMKNS —————— QLHTFLIFGHYEPAL
KISRSAVWKELSEKKRRGOQRMHTTSSVAVDENDCEFLPTNIIAFKSVDKCNVIGYEKIYMNLLEGHYEPQR

* * Kk K * * kK kK Kk K * kK * kK kK Kk K

—SVNQTPFSFTNLIDMYDKLLLDDVNEVRMSFLPTS———-— LOQEYAIRYFSKSRFISEQRKCVNDSHE'S
———KIQPWIQLKSLKVGYIQSLNVDRCAKLIATKG—————— MFATNSFKSSCITEINARRPISECD————
NRENMLSYTHLNLRRYRKVSDFIDIYNIRLAMTRGNSTRPMITLDISANAESIPVISQQTCINSYTHTYD
NREQMISYTNINLKQFRKTFDLITNMNLQLALSRGKALNSMVNMDVSSNVVEIPYVNDQSYICQLD————

*kk Kk kkk * % * % *  * * * % * % * * Kk ok * % * *

INVLENLHNPSFKVQITRNCSELLLGWNEACKLVKNVSAYFDMLKTSRIEFYSVSTRCRIFTQHKLKMAS
—————— YLIEACLCNENNEWKESAVMGRDKIPVTKSLAMKYFCKNINTELFYYGHSKCHVVSECP———-RW

SDLKSISLALIVNNNGNLTLRRPILDCLNSYNVMKEMF IARLVKYLNLELPHMLQKHYKTMLELSYSIRT
-DSKLNYALIHFDAPEKFTLCRPILSCFHPEQLLKEIFTSWMVINVRVALTKLERSHYDSIFNLTNQILW
*  * * Kk kkkk Kk **  * * * P * * *

TFA-1-homogy
K————————————————— LIKP-—-NYITSNHRTSATEVHNCKWCSVNN-SYTVWNDFRVKKIYDNIFSFL
N-—mmm QQLRVLNASTLNIIFRRQFMN————————— EVVEWFENFTQLTGMH
P--DKGVFSVSYPIFDDELLITMLONFELVKYLVEYAVHVSEHFNQODEIDESCP ICADFMSFEQQFEMA

PNQERNYTSWLYFSYYENLVHDVLDNLODIRKFAGASVHAARHVGLHESDCISCRKYNYFIDVEMARKVS

* * * * * % * % * * % *
TFA-1-homogy
s R
350 RALVKSN-——————————————— VNIGHR-SS——————————- QEKIYEYVEDVLNVCDNEKWKTSIMKV
322 YDFIKT-———————————————— CVYN-——————————————— KVIISHFRKEIEDYINSG---KKISLS
411 YNITKCRRDCEVIFVPSDDLSGLFTVRHVCREGLLIHEIPFKLRMLILTITQSVR--VNRG--IHQLNSY
414 KILMKT---CLYHDTRCADITTIFSISHRRNHDELVWRTFFDLRATLIHNANIVRNLLNQSGLIAEFDTL
* * * * * * * k% * % * *
TFA-1-homogy
B PP
392 FNCLEPVELDNVKYVLFNHEINWDVINVLVQSIGKVPQILTLKNVITIIQSIIYEWFDIRYMRNTPMVIF
356 SVIPDG—————————- HALYTNIDILRISLMLAIDVALNRIESQQMDVL
477 PSWYAD———————— VDQODQGDDLDKLQRLWPLSLNTLWNVIRQKQLKPLNYTVISEEDEDG-IAFTEEDE
481 CEWSDSSKLKLRHFCAKDNTEKLDLLQKFWSLSSDVRDKMVKKFNINTDYYKVFEILPRDSEVLISITTE
* * ** kK * k% *  * * *
462 TIDKLRRLHTELKTAEYDSGISDVE
395
538 EGIMLIDKPNEYKWLRYVTICVIGPDTDEEIEFYDGPY

551

YDYELVTRSNSFKWLANILEIERIDDE

* * * kK *

RVA-WA-NSP1
RVC-Bristol-NSP1
RVD-05V0049-NSP1
RVA-02V0002G3-NSP1

RVA-WA-NSP1
RVC-Bristol-NSP1
RVD-05V0049-NSP1
RVA-02V0002G3-NSP1

RVA-WA-NSP1
RVC-Bristol-NSP1
RVD-05V0049-NSP1
RVA-02V0002G3-NSP1

RVA-WA-NSP1
RVC-Bristol-NSP1
RVD-05V0049-NSP1
RVA-02V0002G3-NSP1

RVA-WA-NSP1
RVC-Bristol-NSP1
RVD-05V0049-NSP1
RVA-02V0002G3-NSP1

RVA-WA-NSP1
RVC-Bristol-NSP1
RVD-05V0049-NSP1
RVA-02V0002G3-NSP1

RVA-WA-NSP1
RVC-Bristol-NSP1
RVD-05V0049-NSP1
RVA-02V0002G3-NSP1

RVA-WA-NSP1
RVC-Bristol-NSP1
RVD-05V0049-NSP1
RVA-02V0002G3-NSP1

RVA-WA-NSP1
RVC-Bristol-NSP1
RVD-05V0049-NSP1
RVA-02V0002G3-NSP1
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SUPPLEMENTAL DATA 5H — Alignment NSP2 (see page 7 for Legend).

iy

71
70

139
139
138

209
206
204

279
276
274

MAEL.CF............. P....A....L..K............ I.YG..P.P....R........ G.
MAELACFCYPHLENDSYKFIPFNNLAIKCMLTAKVEKKDQDKFYNSIVYGIAPPPQFKKRYNTSDNSRGM
MAELACFVSFESLTEDKVVWYP INKKAVQTMLCAKVEKDQRSNYYDTILYGVAPPPEFRNRFKTN-ERYGL
MAELGCEFVNVVESDSTFTFIPIKSKAINILLTTKN---DDDNPIDTIIYGLTPVPKYKRRFASDMSPSGI

NYETIMFNKVAVLICEALNS——IKITQSDVANVLSRVVSVRHLENLVLRKENHQDVLFHSKELLLKSVLI
DYESDQYTELVNLLADTLNM-VSMPTEKFQFDIVKTVVQVRHLENLLCRIKDVNDILNANVKLRVKAVMI
NYDNELFDKVAIKLAEILNFGVKKMSVQQAMMMLTRVEFSVRHLESLYYRMMDEDDIIHDNIDLQFKSVMV

NTPase domain
........ E.T...E...............L.Y.. . KL.P.......EYKIT.N......D.......A.

AIGQSKEIETTATAEGGEIVFQONAAFTMWKLTYLDHKLMPILDONFIEYKITLNEDKPISDVCIKELVAE
ACNLVNETETTPLTESNDIVYQDSYFTITKLDYSNHKLLPLM-——-ADEYKITINTKTDIPDRNQTAFAAY
MLKLTKSFELTLTAEGGKLLYVDKTYALWELDYRKYKLMPVK---AVEYKITLNSATEDADS-ERKMAAY

NTPase domain
..... N.FA.I.LHG..HR.V.......HA.R.........K... ... Woooo..

LRWQYNRFAVITHGKGHYRVVKYSSVANHADRVFATYKNSAKSGNVIDENLLDQRIIWONWYAF TSSMKQ
IRYNEFNKFAAISHGKRHWR[L.VLHSQLMSHAERLDRKIKSDKKHGRQFSYDDGDMAFVHPGWKTCIGQLCG
VKYHYNRFAVISHGFGHYR[LVPYQQVLNHAERTFATYNATIKKTKSDHSFVRLSKTLLNTNWQDFMNAVEY

GNTLDVCKKLLFQKMKQEKNPEFKGLSTDRKMDEVSHVGI
GTTFEVAKTSLYSIKP--SKTVRTATNKIESDLISMVGN
GKSMSECRNELFKSSK-TSNPVKKHVNILQLDEMSTVN

RVA-Wa-NSP2
RVC-Bristol-NSP2
RVD-05V0049-NSP2

RVA-Wa—-NSP2
RVC-Bristol-NSP2
RVD-05V0049-NSP2

RVA-Wa-NSP2
RVC-Bristol-NSP2
RVD-05V0049-NSP2

RVA-Wa-NSP2
RVC-Bristol-NSP2
RVD-05V0049-NSP2

RVA-Wa-NSP2
RVC-Bristol-NSP2
RVD-05V0049-NSP2
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SUPPLEMENTAL DATA 51 — Alignment NSP3 (see page 7 for Legenad).

=

20
16
71

34
30
141

100
96
207

159
166
262

215
236
281

252
306
318

313
376
370

Moooonnn... L 278 S
ML——-KMESTQOMVSST INTSF ————————— === oo
M-——————— ATQASVEWIFNVAG———————— === = — o

———————————————————————————— E-———————————————————————————ARVVAATSTLELM
———————————————————————————— S====————————————————————————AASSSLDKAIKDA
FGNDTVIHEIEIRQKDIFSYRNSELREIKTSQLCQYDFKFKDGNSGISGSNLEALMFHGAICGRKILRGQ

RNA-binding

..SGV.N...G.A.T...A.N..... A..N....T...T...L..
GIQYDYNEVFTRVKSKFDY----VMPDSGVKNNLLGKAITIAQALNGKFGSAIRNRNWMTDSKTVAKLDE
GGSENFSK-—-YVITKFYDNYKDCIPDSGVYNACIGRAKTIDKALN-DPKVAERNEEWYTNVATISRLDL
GFTPDVKSLHDDIAMKFES—---MLEESGVKNSVFGRAKTVDEAINGKFFSAQKNRRYMTTIETVKNLES

RNA-binding

........ L....I....RVL...F G.S
DVSKLRMTLSSKGIDQKMRVLNACFSVKRIPGKSSSIIKCTRLMKDKIEGGEVEVDDSY ———————————
ELAELKLMLSNLGIKREERVLNSMFSVVREKGRS SNVIMMKQNAVKMIEEGKLKIKVERNETYTESLKNK
DLYRMRMMLENMDIKRDARVLSSLFQIEKKTGKSGSVILADASVYDKLEKGE[[VR-——————————————

—————————————— VDEKMEIDTIDWKSRYDQLEKRFEALKQRVNEKYNTWVOKAKKVNENMY SLONVIS
IEELECIIDAFEKGKDITIDLDAMNGEVKLDGNSCSYNSTAALVSTILGTP IKMYNESGQPLEDVGNYMN
——————————————————————————————————————————————————— VDMGKIESENSCKLRQIID

QQOONQISDLQQYCNKLEADLQGKFSS———————————————————————— LVSSVEWYLRS—————————
PKNIIEKMIELEIPIFKSDYRNNESPDEDSWNERSNLKIVSVNDCHAICIFKFENNWWCFDDGRLKKHNG
QKDELISKLKNEITILRATRFDDVDG-——————————————————————— LKFGFRYQSKN—————————
.............. 0 &
77777 MELPDDVKNDIEQQLNSIDAINPINAIDDIESLIRNLIQDYDRTFLMLKG———--LLKQCNYEYAY
AGYPLIVANSKFQIDKILISGDIELNPGPDILVTLNDYITKYQLKLECTFDIFLEDDGSITYTCYMKLES
————— RDISAELS-DAASQTDTLSTIK-EDTVSELEERVENLEK---—-—-—--IIAG----LASRCGLTVEY
E

AEAIGSGRSKKEAKRIAAYDILDQLGI

\Y%

RVA-Wa-NSP3
RVC-Bristol-NSP3
RVD-05V0049-NSP3

RVA-Wa-NSP3
RVC-Bristol-NSP3
RVD-05V0049-NSP3

RVA-Wa-NSP3
RVC-Bristol-NSP3
RVD-05V0049-NSP3

RVA-Wa-NSP3
RVC-Bristol-NSP3
RVD-05V0049-NSP3

RVA-Wa-NSP3
RVC-Bristol-NSP3
RVD-05V0049-NSP3

RVA-Wa-NSP3
RVC-Bristol-NSP3
RVD-05V0049-NSP3

RVA-Wa-NSP3
RVC-Bristol-NSP3
RVD-05V0049-NSP3

RVA-Wa-NSP3
RVC-Bristol-NSP3
RVD-05V0049-NSP3
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SUPPLEMENTAL DATA 5K — Alignment NSP4 (see page 7 for Legend).

N

60
39
54
71

95
74
90
141

165
138
128
211

---MDKLADLNYT--LSVITSMN-———- DTLHSIIQDPG-MAYFLYIASVLTVLFTLHKASIPTMKIALK
——-MDFINQTLFS—————=————————————— = KYTESNVDTIPYLLGLILALTNGSRILR-
MLSLESLGNINVT---EVIAGLN---————--—- INEIGTQQIWTITVTALLSII-SLI-KAKAYKILP-
MAESSNMQDLFVQATYEEILKLAGSVNHEQIRETISSSSPOKILTGTMLTLGALLTTLIVKKKGTKFLTT
* * *  * * * * Kk Kk ok * **k Kk ok *  *
———————— TSKCSYKVIKYCIVTIINTLL-——————-——-—————————————————KLAGYKEQVTTKDE
———————— FINSFIIICKHIVITSKSAID-—————-————————-———————————KMRKINNSEHNTKN
——————— LLCTFFVITVKQTIILINDKIL-—————==-————————-—————————RIFGIDVSITDTQV
KMQSNIVYLAEMLVWKANQTVKT ICDEVLHQRKVIEKLQCLDKMCLEIEKLRYDIERFQGMDVTKELIQM
* * * % *  x * * * k% *
IEQQMDRIVKEMRRQLEMIDKLTTREIEQVELLKRIHDNLITRPVDVIDMSKEFNQKNIKTLDEWE SGKN
AHEEYEEVMKQIREMRIHMTALFN--SLHDDNVKWR-——-MSESTRREKKHEMKMSDNRNEFKHSHNDTN
IESHFAYIRDDLNKIR-——————-——— LEIQSLKT----————- IKKLNETIEQNVSG
CERKMIDIDSKVKEVEKSCDRRIRDYDWKIATLTAHPTQQFPTHIDI INQHIEDDAETQI IQQHMNKQAR
* * * * * *
PYEPSEVTASM
ICEKSGLETEVCL
VKLNSRNRL

RVA-Wa-NSP4

RVC-Bristol-NSP4
RVD-05V0049-NSP4
RVB-Bang373-NSP4

RVA-Wa-NSP4

RVC-Bristol-NSP4
RVD-05V0049-NSP4
RVB-Bang373-NSP4

RVA-Wa-NSP4

RVC-Bristol-NSP4
RVD-05V0049-NSP4
RVB-Bang373-NSP4

RVA-Wa-NSP4

RVC-Bristol-NSP4
RVD-05V0049-NSP4
RVB-Bang373-NSP4
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SUPPLEMENTAL DATA 5L — Alignment NSP5 (see page 7 for Legend).

iy

71
65

138
135
134

189
204
190

MSLSIDVISLPSISSSIFKNESSSTTSTLSGKSIGRNEQYVSSDIEAFNKYMLSKSPEDIGPSDSASNNP
——MSDFGINLDAICDNVKKGQTESRTGSQLSNRSSRRMDEFVDD--EELSTYFNSKAS—--VTQSDSCSNDL
—MMDDLDFNFESNLPEIS—--LISSRAGTTYTKIDYDEDMLLDD--ITPSDSASSQDTNQRTFREKSFKSS

............................................... G...................E..
LTSFSIRSNAVKTNADAGVSMDSSTQ-—--SRPSSNVGCDOMDFSLTKGINVSASLDSCVSISTNHKKEK
EIKHSIITEAVVCDESAHVSADAIQEKDETVPQOMDHRIMKWMLDSHDGVSLNGGINFTKAKSKLKETENE
SMVSQCDEDDIASQEMN—-—-KLETIVNSACADEQONIDDWNEYLEENSGIKIMEGKVSTNEVDLNGVFESK

........................................... D.........NC....K...LR..M..

KKDKSRKHY-PRIEADSDYEDYV————

LDDSDSDDGKCKNCKYKKKYFALRMRMKQ

ITEMKSKTN-LLVNASVGINSNVGAEFNPINQTIKTEAVSDMFEDEDIEGCICKNCPYREKYRKLRSKMKN

ILNRNSIINKDNIDSAVKKKANINKMN

VAMQLIEDL
VLIDMINEM
LIAESY

MHDTSSDEECNRNCKCCKKLRKLRKRMS I

RVA-Wa-NSP5
RVC-Bristol-NSP5
RVD-05V0049-NSP5

RVA-Wa-NSP5
RVC-Bristol-NSP5
RVD-05V0049-NSP5

RVA-Wa-NSP5
RVC-Bristol-NSP5
RVD-05V0049-NSP5

RVA-Wa-NSP5
RVC-Bristol-NSP5
RVD-05V0049-NSP5
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