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RNA-1 (5.89 kbp)
        1 uaUUaaaauc aauacaggUU UUgauaaaag cgaacgugga gaaauccaaa ccUUUcUUUc
       61 UUUccucaau cucUUcaaUU gcgaacgaaa uccaagcUUU ggUUUUgcug aaacaaauac
      121 acaacguaua cugaaUUUgg caaaUUUcuc ucucucucuc ugucaUUUUc UUUcUUcugu
      181 cgggacUUUc UUagucUUga cccaacaugg gucucccaga auaugaggcc gauagugagg
      241 cUUUaUUaag ucaacucacu aucgaaUUca cacccggcau gacagUUUcU UcaUUgUUgg
      301 cacaagucac cacuaaugac UUUcacagug ccaUUgagUU UUUUgcugca gaaaaagcag
      361 uagacaUUga gggcgUUcaU Uacaaugcgu auaugcaaca aaUUaggaaa aacccuagUU
      421 UaUUacgcau UUccguggua gcUUaugcUU UccacgUUUc agacauggua gcugagacca
      481 ugucUUauga ugUUUaugaa UUUcuguaua aacaUUaugc ccUUUUcauc ucuaaucugg
      541 ugaccagaac acucagaUUU aaagagcUUU UgcugUUcug uaagcagcaa UUUcuggaga
      601 aaaugcaagc UUcaauaguc ugggcuccgg aacUUgagca auaucUUcaa gUUgaagggg
      661 augcuguggc ucaaggagUU UcacaacugU Uauacaagau ggucacUUgg gugcccacUU
      721 UUgucagagg agcaguagac uggagcgUUg augcgaUUUU ggucagUUUc aggaaacaUU
      781 UUgaaaagau ggUUcaggag uaugugccca uggcucaucg cgUUUgcagU Uggcugagcc
      841 aacuauggga uaagaucgug caauggaucu cacaagcaag ugagaccaug ggUUggUUUc
      901 uagauggUUg ucgggaUUUg augacUUggg gaaUUgccac ucucgcaaca uguagugcuc
      961 ucucccuggU Ugagaagcug UUagucgcaa ugggUUUUcu ggUUgagccU UUcggcUUga
     1021 guggaaucUU cUUgcggacg ggagUUgUUg cggcagcUUg UUauaacuau gggacuaaUU
     1081 cuaagggUUU Ugccgagaug auggcUUUgU UgucaUUggc ggcuaacugu gucucuacag
     1141 UUauagUUgg uggcUUUUuc ccuggugaaa aggacaaugc acagaguagu ccugUUaucc
     1201 ucUUagaagg aUUggcuggg cagaugcaaa acUUUUguga gacuacacUU gucagugUUg
     1261 ggaaaacaug cacugccguc aaugcuaucu caacaugUUg ugggaaucug aaagcacugg
     1321 ccggaaggau cUUgggcaug cucagagaUU UUaucuggaa gacUUUgggc UUUgagacca
     1381 gaUUUcuagc agaugcaucU UUgcUUUUug gcgaggaugU Ugauggaugg cucaaagcaa
     1441 ucagugaucu gcgagaucaa UUUaUUgcca aaucauacug UUcgcaggau gagaugaugc
     1501 agaUUUUggu gUUgcUUgaa aagggaaggc agaugcggaa aaguggucUU Ucuaaaggag
     1561 gcaUUUcucc ugcuaucaUU aaucugaUUc ucaaagggaU UaaugaucUU gaacaaUUga
     1621 accgcagcug UUcagugcaa ggaguaagag gagUUaggaa aaugccaUUU accaUUUUcU
     1681 Uccaaggaaa gucacgcacu gguaagagUU Ugcugaugag ucaggUUaca aaggaUUUUc
     1741 aggaucacua uggaUUgggu ggagaaacug uguacaguag aaauccUUgu gaucaauaUU
     1801 ggaguggaua ucggcggcaa ccUUUUgugc ugauggauga UUUUgccgcc gUUgUUacug
     1861 agccgucugc ugaggcucag augaucaauc ugaUUUcuag ugcuccauau ccUUUgaaua
     1921 uggcuggacU Ugaagaaaaa ggaaUUUgUU UUgaUUcuca aUUUgUUUUU gUUUccacca
     1981 acUUcUUgga aguaucuccu gaagccaaag UUagggacga ugaggcUUUc aagaacagga
     2041 gacaugugaU UgUUcaggUU Ucaaaugauc cugccaaagc auaugaugcu gcaaaUUUUg
     2101 cuagcaacca aaUUUacacc aUUUUggcau ggaaggaugg ucgauacaac accgugugcg
     2161 UUaUUgagga cuaugaugag cugguggcau aUUUgUUgac uaggagucaa cagcaugcug
     2221 aagagcagga gaagaaucUU gcuaacauga ugaagagugc uacaUUUgaa agucaUUUca
     2281 aaagUUUagU UgaaguccUU gagcucggUU cuaugauauc ugcuggUUUU gauaucaUUc
     2341 ggccagaaaa acUUccuagu gaagcuaagg agaagagagu ccUUUacagu aUUcccuaca
     2401 auggggagua UUguaaugca cucaUUgaug acaaUUacaa ugUUacUUgc uggUUUggug
     2461 agugugUUgg uaauccugag cagcucucua aguacaguga aaagaugcUU UUgggugcUU
     2521 augaaUUUcU UcugugUUcu gagagcUUga augUUguaaU UcaggcacaU UUgaaggaaa
     2581 uggUUUgccc ucaccaUUau gacaaggagc ucaaUUUUaU Uggcaagaua ggagagaccu
     2641 acuaucacaa ucagauggUU Ucaaauaucg gcucuaugca gaaauggcau cgugccaUUc
     2701 ugUUUggaaU UggggUUcuc UUgggaaagg aaaaagagaa gacaugguac caagUUcagg
     2761 UUgccaaugU Uaaacaagcu cUUUacgaca uguacacuaa ggagaUUcgu gaUUggccca
     2821 ugccgaucaa agucaccugu ggaaUUgucU UggcagcuaU Uggggguagu gccUUUUgga
     2881 aagugUUUca acaacuagug ggaagcggaa augguccagu aUUgaugggu guggcugcug
     2941 gagcaUUcag ugcugagccu caaaguagaa agcccaauag gUUUgauaug cagcaauaca
     3001 gguacaacaa ugUUccucuc aagagaagag UUUgggcaga cgcacaaaug ucUUUggauc
     3061 agaguagugU Ugcuaucaug ucuaagugua gggcuaaucu ggUUUUugga ggcacuaaUU
     3121 Ugcaaauagu caugguacca ggaagacgcu UUUUggcaug caaacaUUUc UUcacccaca
     3181 uaaagaccaa aUUgcgugug gaaauagUUa uggauggaag aagguacuau caucaaUUUg
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     3241 auccugcaaa uaUUUaugau auaccugaUU cugagUUggu cUUguacucc cauccuagcU
     3301 UggaagacgU UUcccaUUcu ugcugggauc ugUUcugUUg ggacccagac aaagaaUUgc
     3361 cUUcaguaUU UggagcggaU UUcUUgagUU guaaauacaa caagUUUggg ggUUUUuaug
     3421 aggcgcaaua ugcugauauc aaagugcgca caaagaaaga augccUUacc auacagagug
     3481 guaaUUaugu gaacaaggug ucucgcuauc UUgaguauga agcuccuacu aucccugagg
     3541 aUUguggauc ucUUgugaua gcacacaUUg gugggaagca caagaUUgug ggugUUcaug
     3601 UUgcugguaU Ucaagguaag auaggaugug cUUccUUaUU gccaccaUUg gagccaauag
     3661 cacaagcgca aggugcugag gaauacUUUg aUUUUcUUcc agcugaagag aauguaucUU
     3721 cuggaguggc uaugguagca ggacucaaac aaggagUUUa cauaccaUUa cccacaaaaa
     3781 cagcgcuagu ggagaccccc uccgaguggc aUUUggacac accaugugac aaagUUccua
     3841 gcaUUUUagU Ucccacggau ccccgaaUUc cugcgcaaca ugaaggauau gauccugcua
     3901 agaguggggU UUccaaguaU Ucccagccua ugucugcucu ggacccugag UUacUUggcg
     3961 agguggcuaa ugaugUUcuc gagcuauggc augacugcgc uguagaUUgg gacgaUUUUg
     4021 gugaaguguc ucuggaggaa gcUUUgaaug gaugugaagg aguggaauau auggaaagga
     4081 UUccaUUagc aacUUcugag ggcUUUccgc acaUUcUUUc uagaaauggg aaagaaaagg
     4141 ggaaaagacg gUUUgUUcag ggagaugaUU gugUUgucuc acuaaUUcca ggaacuacug
     4201 uagccaaagc UUaugaggag UUggaagcaa gugcacacag aUUUgUUccc gcucUUgUUg
     4261 ggaUUgaaug uccaaaagau gagaagUUgc cuaugagaaa ggUUUUugau aagccuaaga
     4321 ccaggugUUU UaccaUUUUg ccaauggaau auaaUUUggu cgUUcguagg aagUUUcuga
     4381 aUUUUgugcg cUUUaucaug gccaaucguc acagacucag UUgucaagug gguaUUaauc
     4441 cauaUUcaau ggaauggagu cgcUUagcag caaggaugaa agagaaaggc aaugaugucU
     4501 UgugUUguga UUauagcuca UUcgauggcU UgcUUUcuaa gcaagugaug gaugucaUUg
     4561 cuagcaugau caaugaacUU Ugugguggag aggaucaacu caaaaaugca aggcgaaacU
     4621 UgUUaauggc gugUUgcucu aggUUggcua UUUgcaagaa uacaguaugg agagUUgagu
     4681 gugguaUUcc UUcagggUUU ccaaugacag ugaUUgugaa uagcaUUUUU aaugagaUUc
     4741 ucaUUcgcua ucaUUacaag aaacucaugc gcgaacaaca agcuccugaa cugaugguac
     4801 agagUUUUga uaaacucaua gggcugguga cUUaugguga ugauaaucug aUUUcaguga
     4861 augcugUUgu gacacccuaU UUUgauggga agaaaUUgaa gcaaucUUUg gcucagggug
     4921 gugugacuau cacugauggu aaggacaaaa caagUUUgga acUUccUUUU cgcagaUUgg
     4981 aagaauguga UUUUcucaag agaacUUUUg UUcagaggag caguaccauc ugggacgcuc
     5041 cagaggauaa ggcaagUUUg uggucgcagc UUcaUUaugU UaaUUgcaac aaUUgugaga
     5101 aagaagUUgc UUaUUUgacu aaugUUgUUa augUUcUUcg ugaacUUUau augcauaguc
     5161 cucgggaagc cacagaaUUU aggaggaagg ucUUaaagaa ggucagUUgg aucacuagug
     5221 gagaUUUgcc uacUUUggca caaUUgcaag agUUcuauga guaccagcgg cagcaaggug
     5281 gggcagacaa caaugacacU UgugacUUgU Uaacaagugu agacUUgcua gguccuccUU
     5341 UgucUUUUga gaaagaagcg augcacggau gcaaaguguc ugaagaaauc gucaccaaga
     5401 aUUUggcaua UUacgaUUUc aaaaggaaag gugaggauga agugguaUUU cugUUcaaua
     5461 cgcucuaucc ucagagUUca UUgccugaug ggugucacuc ugugaccugg ucucagggua
     5521 guggaagggg aggUUUgccc acacaaagUU ggaugagcua uaauauaagc aggaaagaUU
     5581 cuaauaucaa caagaUUaUU agaacugcug UUUcUUcgaa gaaacgagug auaUUcugug
     5641 cucgugauaa uauggUUccu gUUaacaUUg uagcUUUgcu cugugcugUU agaaacaagc
     5701 ugaugcccac ugcuguaucu aaugcuacac UUgucaaggu gauggaaaau gccaaagcUU
     5761 ucaagUUUUU accagaagag UUcaaUUUcg cUUUUucuga ugUUUaggua aauaaugcUU
     5821 augUUUUUgU UUgcuccugU UUagcagguc gUUccUUcag caagaacaac aaaaauaugu
     5881 gUUUUuaUU
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RNA-2 (3.48 kbp)
        1 uaUUaaaauc UUaauaggUU UUgauaaaag cgaacguggg gaaacccgaa ccaaaccUUc
       61 UUcuaaaUUc ucucucaucu cucUUaaagc aaacUUcucu cUUgucUUUc UUgcaugagc
      121 gaucUUcaac gUUgucagau cgugcUUcgg caccaguaca augUUUUcUU ucacugaagc
      181 gaaaucaaag aucucUUUgu ggacacguag ugcggcgcca UUaaauaacg uguacUUguc
      241 cuaUUcUUgu cggugugguc UUgggaaaag aaagcUUgcu ggaggcugcu gUUcagcccc
      301 auacaUUacU UgUUacgaUU cugcugacUU Ucggcgggug caauaucucu acUUcugcUU
      361 gacgagguaU UgUUgccugu acUUcUUUcU UcUUcUUcUU gcugaUUggU Ucuauaagaa
      421 aucuaguaUU UUcUUUgaaa cagagUUUUc ccguggUUUU cgaacUUgga gaaagaUUgu
      481 uaagcUUcug uauaUUcugc ccaaaUUUga aauggaaagc aUUaugagcc gugguaUUcc
      541 UUcaggaaUU UUggaggaaa aagcuaUUca gUUcaaacgu gccaaagaag ggaauaaacc
      601 cUUgaaggau gagaUUccca agccugagga uauguaugug ucucacacUU cuaaauggaa
      661 ugugcucaga aaaaugagcc aaaagacugu ggaucUUUcc aaagcagcug cugggauggg
      721 aUUcaucaau aagcauaugc UUacgggcaa caucUUggca caaccaacaa cagucUUgga
      781 uaUUcccguc acaaaggaua aaacacUUgc gauggccagu gaUUUUaUUc guaaggagaa
      841 ucucaagacU UcugccaUUc acaUUggagc aaUUgagaUU aUUauccaga gcUUUgcUUc
      901 cccugaaagu gaUUUgaugg gaggcUUUUU gcUUguggaU UcUUUacaca cugauacagc
      961 uaaugcuaUU cguagcaUUU UUgUUgcucc aaugcgggga ggaagaccag ucagaguggu
     1021 gaccUUccca aauacacugg caccuguauc augugaucug aacaauagaU Ucaagcucau
     1081 UUgcucaUUg ccaaacugug auaUUgucca ggguagccaa guagcagaag ugaguguaaa
     1141 ugUUgcagga ugugcuacUU ccauagagaa aucucacacc ccUUcccaaU Uguauacaga
     1201 ggaaUUUgaa aaggagggug cugUUgUUgu agaauacUUa ggcagacaga ccuaUUgugc
     1261 ucagccuagc aaUUUaccca cagaagaaaa acUUcggucc cUUaagUUUg acUUUcaugU
     1321 Ugaacaacca aguguccuga agUUauccaa UUccugcaau gcgcacUUUg ucaagggaga
     1381 aagUUUgaaa uacucuaUUU cuggcaaaga agcagaaaac caugcagUUc augcuacugu
     1441 ggucucucga gaaggggcUU cugcggcacc caagcaauau gauccuaUUU ugggacgggu
     1501 gcuggaucca cgaaauggga auguggcUUU Uccacaaaug gagcaaaacU UgUUUgcccU
     1561 UUcUUUggau gauacaagcu cagUUcgugg UUcUUUgcUU gacacaaaaU Ucgcacaaac
     1621 ucgagUUUUg UUguccaagg cuauggcugg uggugaugug UUaUUggaug aguaucucua
     1681 ugaugugguc aauggacaag aUUUUagagc uacugucgcU UUUUugcgca cccaugUUau
     1741 aacaggcaaa auaaagguga cagcuaccac caacaUUUcu gacaacucgg gUUgUUgUUU
     1801 gaugUUggcc auaaauagug gugugagggg uaaguauagu acugaugUUU auacuaucug
     1861 cucucaagac uccaugacgu ggaacccagg gugcaaaaag aacUUcucgu ucacaUUUaa
     1921 uccaaacccU UguggggaUU cUUggucugc ugagaugaua agucgaagca gagUUaggau
     1981 gacagUUaUU ugugUUUcgg gauggaccUU aucuccuacc acagauguga UUgccaagcu
     2041 agacugguca aUUgucaaug agaaauguga gcccaccaUU UaccacUUgg cugaUUguca
     2101 gaaUUggUUa ccccUUaauc gUUggauggg aaaaUUgacU UUUccccagg gugugacaag
     2161 ugaggUUcga aggaugccuc UUUcuauagg aggcggugcu ggugcgacuc aagcUUUcUU
     2221 ggccaauaug cccaaUUcau ggauaucaau guggagauaU UUUagaggug aacUUcacUU
     2281 ugaagUUacu aaaaugagcu cuccauauaU Uaaagccacu gUUacaUUUc ucauagcUUU
     2341 UgguaaucUU agugaugccU UUggUUUUua ugagagUUUU ccucauagaa UUgUUcaaUU
     2401 ugcugaggUU gaggaaaaau guacUUUggU UUUcucccaa caagagUUUg ucacugcUUg
     2461 gucaacacaa guaaacccca gaaccacacU Ugaagcagau ggUUgucccu accuauaugc
     2521 aaUUaUUcau gauaguacaa cagguacaau cuccggagaU UUUaaucUUg gggucaagcu
     2581 UgUUggcaUU aaggaUUUUu gugguauagg UUcuaauccg gguaUUgaug gUUcccgcUU
     2641 gcUUggagcu auagcacaag gaccugUUUg ugcugaagcc ucagaugugu auagcccaug
     2701 uaugauagcu agcacuccuc cugcuccaUU UUcagacgUU acagcaguaa cUUUUgacUU
     2761 aaucaacggc aaaauaacuc cugUUgguga ugacaaUUgg aauacgcaca UUUauaaucc
     2821 uccaaUUaug aaugucUUgc guacugcugc UUggaaaucu ggaacuaUUc augUUcaacU
     2881 UaaugUUagg ggugcuggug ucaaaagagc agaUUgggau ggucaagucu UUgUUUaccu
     2941 gcgccagucc augaacccug aaagUUauga ugcgcggaca UUUgugaucu cacaaccugg
     3001 UUcugccaug UUgaacUUcu cUUUUgauau cauagggccg aauagcggau UUgaaUUUgc
     3061 cgaaagccca ugggccaauc agaccaccug guaucUUgaa ugugUUgcua ccaaucccag
     3121 acaaauacag caaUUUgagg ucaacaugcg cUUcgauccu aaUUUcaggg UUgccggcaa
     3181 uauccugaug cccccaUUUc cacugucaac ggaaacucca ccgUUaUUaa agUUUaggUU
     3241 UcgggauaUU gaacgcucca agcguagugu uauggUUgga cacacugcua cugcugcUUa
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     3301 acucuggUUU caUUaaaUUU UcUUUagUUU gaaUUUacug UUaUUUggug ugcaUUUcua
     3361 ugUUUgguga gcggUUUUcu gugcucagag ugugUUUaUU UUauguaaUU UaaUUUcUUU
     3421 gugagcuccu gUUUagcagg ucgucccUUc agcaaggaca caaaaagaUU UUaaUUUUaU
     3481 U

Supporting Figure S1. Nucleotide sequences of the RNA-1 and RNA-2, highlighting in green 
the potential sites of uracil dimerization. 
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Arginine Glutamic Acid HistidineAspartic Acid

External 
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Lysine Methionine Serine Threonine

External 
surface

Internal
surface
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Tryptophan Tyrosine

External 
surface

Internal
surface

Supporting Figure S2: CPMV surface chemistry highlighting amino acids that may be involved in RNA-protein or protein-protein 
crosslinks.
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Supporting Figure S3. Transmission electron microscopy (TEM) images of native and UV-
treated CPMV. Scale bars represent 100 nm.

Supporting Figure S4. Size exclusion chromatography of CPMV treated with βPL. blue = 260 
nm, red = 280 nm. The ratio of RNA:coat protein (260:280) is included in each panel.
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Supporting Figure S5. Size exclusion chromatography of CPMV treated with formalin. blue = 
260 nm, red = 280 nm. The ratio of RNA:coat protein (260:280) is included in each panel.
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Supporting Figure S6. Characterization of CPMV treated with low concentrations of UV light. 
(A) Dynamic light radii of CPMV treated with 0, 0.1, 0.2, 0.25, 0.5, 1 and 5 J.cm-2 of UV light 
(B), Corresponding UV-visible light spectra. (C) Denaturing SDS-NuPAGE electrophoresis gels 
under white light after Coomassie staining, and under UV light after GelRed staining. (D) 
Corresponding non-denaturing agarose gel electrophoresis images under white light after 
Coomassie staining, and UV light after GelRed staining. (E) Agarose electrophoretic gel of the 
RNA extracted from UV-CPMV.
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Supporting Figure S7. Characterization of CPMV treated with low concentrations of 
formalin. (A) Dynamic light radii of CPMV treated with 0, 0.1, 0.25, 0.5 mM of formalin (B), 
Corresponding UV-visible light spectrum. (C) Denaturing SDS-NuPAGE electrophoresis gels 
under white light after Coomassie staining, and under UV light after GelRed staining. (D) 
Corresponding non-denaturing agarose gel electrophoresis images under white light after 
Coomassie staining, and UV light after GelRed staining. 
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Supporting Figure S8. Visual symptoms of UV-CPMV infection on black-eyed peas leaves, 
and corresponding RT-PCR amplicons.
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Supporting Figure S9. Visual symptoms of UV-CPMV infection on black-eyed peas leaves 
(bottom), and corresponding RT-PCR amplicons (top). Here the UV light dose was kept 
consistent (7.5 J.cm-2) and the CPMV concentration was varied: 1, 2, 5 and 10 mg.mL-1 CPMV in a 
total volume of 1 mL. UV is a reagent; when concentrations are increased dose must be increased to 
maintain inactivation.
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Supporting Figure S10. Visual symptoms of βPL-CPMV infection on black-eyed peas leaves, 
and corresponding RT-PCR amplicons.
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Supporting Figure S11. Visual symptoms of βPL-CPMV infection on black-eyed peas leaves, 
and corresponding RT-PCR amplicons.
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Supporting Figure S12. Mouse weight. Average mouse weight of each treatment group (top 
panel), (B) Corresponding individual mouse weight in each treatment group (bottom panel).
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