
Supplementary data 

Table S1. The list of Prunus infecting viruses and viroids that were tested in each sample using specific RT-PCR and genus/family-based RT-PCR or nested RT-
PCR/PCR, the expected product size and the reference for each test.  

Endemic viruses  Genus Expected product size Reference 

American plum line pattern virus (APLPV)* Ilarvirus 563bp Sanchez-Navarro, et al. [98] 

Apple chlorotic leaf spot virus (ACLSV) Trichovirus 358bp 
Candresse, Lanneau, Revers, Macquaire, German, Dunez, 
Grasseau and Malinovsky [78] 

Apple mosaic virus (ApMV) Ilarvirus 261bp Petrzik and Svoboda [99] 
Apple stem grooving virus (ASGV) Capillovirus 456bp Ito, et al. [100] 
Apple stem pitting associated virus (ASPV) Foveavirus 370bp Menzel, et al. [101] 
Apricot latent virus (ApLV)* Foveavirus 1500bp García-Ibarra, et al. [102] 

Apricot pseudo-chlorotic leaf spot virus (APCLSV) Trichovirus 446bp, 631bp 

Foissac, Svanella-Dumas, Dulucq, Candresse and Gentit 
[20],Liberti, Ragozzino, Gentit, Marais, Svanella-Dumas and 
Candresse [79] 

Asian Prunus virus 2 (APV2)* Foveavirus 262bp Marais, Svanella-Dumas, Foissac, Gentit and Candresse [19] 

Cherry green ring mottle virus (CGRMV)* Robigovirus 958bp Li and Mock [103] 

Cherry necrotic rusty mottle virus (CNRMV)* Robigovirus 584bp 
Osman, Al Rwahnih, Golino, Pitman, Cordero, Preece and 
Rowhani [77] 

Cherry virus A (CVA) Capillovirus 566bp 
Osman, Al Rwahnih, Golino, Pitman, Cordero, Preece and 
Rowhani [77] 

Cucumber mosaic virus (CMV) Cucumovirus 501bp Wylie, et al. [104] 
Little cherry virus 1 (LCHV1)* Velarivirus 723bp This study  

Little cherry virus 2 (LChV2)* Ampelovirus 438bp; 180bp Rott and Jelkmann [105],Jelkmann, et al. [106]  

Plum bark necrosis stem pitting associated virus (PBNSPaV)* Ampelovirus 290bp; 400bp 
Al Rwahnih, Uyemoto, Falk and Rowhani [83],Ghanem-
Sabanadzovic, et al. [107] 

Prune dwarf virus (PDV) Ilarvirus 172bp Parakh, et al. [108] 
Prunus necrotic ringspot virus (PNRSV) Ilarvirus 455bp MacKenzie, McLean, Mukerji and Green [29] 

Exotic viruses and viroids species  Genus Expected product size Reference 



Apple scar skin viroid (ASSV) Apscaviroid 267bp Faggioli and Ragozzino [109] 
Arabis mosaic virus (ArMV) Nepovirus 290bp Wetzel, et al. [110] 
Asian Prunus virus 1 (APV1) Foveavirus 262bp Marais, Svanella-Dumas, Foissac, Gentit and Candresse [19] 

Asian Prunus virus 3 (APV3) Foveavirus 262bp Marais, Svanella-Dumas, Foissac, Gentit and Candresse [19] 

Cherry leaf roll virus (CLRV) Nepovirus 416bp Werner, et al. [111] 
Cherry mottle leaf virus (CMLV) Trichovirus 848bp James and Upton [112] 
Cherry rasp leaf virus (CRLV) Cheravirus 429bp James, et al. [113] 
Cherry rusty mottle virus (CRMV) Robigovirus 695bp Villamor and Eastwell [23] 

Cherry twisted leaf associated virus (CTLaV) Robigovirus 562bp Villamor and Eastwell [23] 

Hop stunt viroid (HSVd) Hostuviroid 450bp Domingo, et al. [114] 
Peach latent mosaic viroid (PLMVd) Pelamoviroid 337bp; 340bp Shamloul, et al. [115],Ambrós, et al. [116] 
Peach mosaic virus (PcMV) Trichovirus 383bp James, et al. [117] 
Peach rosette mosaic virus (PRMV) Nepovirus 388bp Lebas and Ward [118] 
Plum pox virus (PPV) Potyvirus 243bp Wetzel, et al. [119] 
Raspberry ringspot virus (RpRSV) Nepovirus 800bp Lebas and Ward [118] 
Strawberry latent ringspot virus (SLRSV) Unassigned 293bp Faggioli and Ragozzino [109] 
Tobacco ringspot virus (TRSV) Nepovirus 320bp Fuchs, et al. [120] 
Tomato black ring virus (TBRV) Nepovirus 73bp Harper, et al. [121] 
Tomato bushy stunt virus (TBSV) Tombusvirus 1220bp Russo, et al. [122] 
Tomato ringspot virus (ToRSV) Nepovirus 450 bp Griesbach [123] 
Generic RT-PCR or nested RT-PCR/PCR tests Genus Expected product size Reference 

Ampelovirus Ampelovirus 580-620bp; 490bp Maliogka, Dovas and Katis [47],Dovas and Katis [124] 
Capillovirus Capillovirus 446bp Foissac, Svanella-Dumas, Dulucq, Candresse and Gentit [20] 

Closteroviridae  Closteroviridae 580-620bp Dovas and Katis [125] 
Foveavirus Foveavirus 363bp, 198bp Dovas and Katis [124,125] 
Foveavirus Foveavirus 631bp Foissac, Svanella-Dumas, Dulucq, Candresse and Gentit [20] 

Ilarvirus Ilarvirus 381bp Maliogka, Dovas and Katis [47] 

Trichovirus Trichovirus 362bp Foissac, Svanella-Dumas, Dulucq, Candresse and Gentit [20] 

*Virus species that were considered exotic at the time of the survey but are now considered present in Australia. 



Table S2. Specific overlapping primers used for RT-PCR amplification to confirm metagenomic high-
throughput sequencing (HTS) generated genomes of Apple chlorotic leafspot virus (ACLSV), Apricot latent 
virus (ApLV), Apricot pseudo-chlorotic leaf spot virus (APCLSV), Apricot vein clearing-associated virus 
(AVCaV), Asian prunus virus 2 (APV2), Cherry virus A (CVA), Cherry green ring mottle virus (CGRMV), 
Cherry necrotic rusty mottle virus (CNRMV), Little cherry virus 1 (LChV1), Little cherry virus 2 (LChV2), 
Nectarine stem pitting-associated virus (NSPaV) and Plum bark necrosis stem pitting-associated virus 
(PBNSPaV)  

Apple chlorotic leaf spot virus (ACLSV) 

Primer Name Sequence Tm °C Product size base pair (bp) 

ACLSV_1F GTGAGTAAACAGATTGACGTAACGC 
62 790 

ACLSV_1R CCATTTTCCAGTGGCTGAGTGT 

ACLSV_2F GTTTTGCCTTTCCTTTATCAGTTCGA 
59 795 

ACLSV_2R GATCCACTTCTCTTCCAGGGGT 

ACLSV_3F ACACCCCGAATGTCATTTTCTATGG 
61 884 

ACLSV_3R CCTGTTTGATCTCCCCTGTTGC 

ACLSV_4F GCTCAACTCAAGAATAGAAAAGCAGC 
62 799 

ACLSV_4R GGTTCGACAAGCTTGAGCCTTT 

ACLSV_5F GAAGATCATCAATGGATTCTCTTGCCA 
57 871 

ACLSV_5R CCATAAAGTGGTGAGCAGATGGC 

ACLSV_6F TTGCAAAGAAACTGGCCATAGAAAC 
62 877 

ACLSV_6R CTTGCCTCTACTTTCTGCTGCC 

ACLSV_7F TGGATGATGATTTAACTTTTCTTGCTGC 
61 869 

ACLSV_7R CGCAAAACATCGGCACTTTTGT 

ACLSV_8F GGATGATATGTGTGCCTTGAGGAA 
57 795 

ACLSV_8R GAAGTCACCAATGTAGCCGAGC 

ACLSV_9F TTTCGGGGTGGTGCTATGTGTA 
56 864 

ACLSV_9R CTATGTTCGCGAAGATGGCCTC 

ACLSV_10F TTCTCAGGAACAAAGGAAAAGGCA 
62 790 

ACLSV_10R TGACTCTTTATACTCTTTCATGGGTTCA 

Apricot latent virus (ApLV) 

Primer Name Sequence Tm °C Product size base pair (bp) 

ALV_1F CCGGGATACGCAAACAAACTCT 
58 962 

ALV_1R CATAGCCACAGCCTCAAAACCA 

ALV_2F TCTTATCAAAAGTAGTTTCTCCCATCACT 
59 794 

ALV_2R AAGCAAGCACGTAGGTTAGCAG 

ALV_3F GCCAAGATTGTTGTCTCGCTCT 
62 809 

ALV_3R ATCATCTCGATGCATTGCCAGC 

ALV_4F TCGCTTCCTTGATGATTTCTTGGA 
62 910 

ALV_4R CCCCTTGCGTCACTTTTGGTTT 

ALV_5F AAGGTTCATTCTCTGGCTTTCGA 
61 824 

ALV_5R TTGATACCCGGTTCAGGTCTGA 

ALV_6F AGAATCCCTGCTGAATTTTCTTTGGA 
62 857 

ALV_6R CTTCCGCCCCATCATTGAGAAC 



ALV_7F GTTTTTGTTGGGAGATTACCATGCA 
56 845 

ALV_7R TTCAGCAGCTGGAGAGGAGAAG 

ALV_8F GGTATGAAGCCATTTACCCAAGACA 
58 881 

ALV_8R CAGTGAACTGGACTTTGGCCTT 

ALV_9F TGCTGGTGATGATATGTGTGCA 
61 834 

ALV_9R CCCAAATTCCGTAACACCTGCA 

ALV_10F TGATCCCTACCAAAATCACGGTG 
58 812 

ALV_10R GCTTAAGGCCCTTCACCAATTCT 

ALV_11F AGAGTGAATTCATGCACCATTGTGA 
61 802 

ALV_11R CAAGCGTGAAGGGGGTAATCAC 

ALV_12F CCACTCCTCAGAGGGTGTTTCA 
56 835 

ALV_12R ATAAAACACACTCTGCCGTCCC 

Apple pseudo-chlorotic leaf spot virus (APCLSV) 

Primer Name Sequence Tm °C Product size base pair (bp) 

APCLSV_1F ACCAAATCAAATCCAAATCAACCGT 
60 896 

APCLSV_1R ACAAACAAAGTGCCCACATCGA 

APCLSV_2F ACTTGGCTCTCATCATTTGTTCCA 
62 860 

APCLSV_2R ACGCACCTGGACCTTTCTTTTG 

APCLSV_3F TGGAAGGAAAATTCTGAGGGTAGGA 
57 911 

APCLSV_3R TCACTCTTCACCCCATGCTTGA 

APCLSV_4F TGCGATTTTCTCAGTAAGTTGTCATGA 
56 886 

APCLSV_4R CTACCAAAATGCCCCTTGACCC 

APCLSV_5F CTACGGAGTCTTTGGGTTTGCA 
59 857 

APCLSV_5R AGTTTGAGTGGGACCGATGACA 

APCLSV_6F TTGAGAACATTGAAAGGTGGCCT 
57 827 

APCLSV_6R TCTGCACCATGGGCTGAATTTC 

APCLSV_7F TCCCAGCTGTGTACGAAATTTGA 
56 870 

APCLSV_7R CATCGCCATCCTCGTCAGAAAG 

APCLSV_8F CAGGTGCTGACAAGGTTCTTCA 
61 804 

APCLSV_8R TTCTCTTGTGTGGAGGGCAGAT 

APCLSV_9F TGTGGAGAACCTAGGACTTGACG 
59 836 

APCLSV_9R GCTCAGGATGCTTACCACCAAC 

APCLSV_10F GCCAGTGAGGATGAATTAGATGCT 
61 795 

APCLSV_10R ACTCCTTTTATTGACTGCGACTCT 

Asian prunus virus 2 (APV2) 

Primer Name Sequence Tm °C Product size base pair (bp) 

APV2_1F TATCAACAAACGACCCAGCTCG 
60 871 

APV2_1R GCTTACAACATGGTGCGCAAAG 

APV2_2F ACCCCTCAGCTCTGGTTACATC 
62 811 

APV2_2R CAACGGATGCCACATAACTGCT 

APV2_3F GCCTGAAGTTTTCAAGAGGCTG 
62 820 

APV2_3R AGCACCTCGTGAAAAAGAAGCA 



APV2_4F CGCCTCTTTGCCAACATTGTAA 
57 932 

APV2_4R TGGCAAAGCAGGTTCAAAGTGT 

APV2_5F TGCTTCCAGGCAATAATTTCTCTTATGA 
59 839 

APV2_5R CCTCATCGAGAACCACACTTGC 

APV2_6F CTCAATTCAAAGAGGGGGAGATCC 
62 800 

APV2_6R ACCAGCAAGCTTGTCTTCCATG 

APV2_7F ATTGTCAAACAACTCCCTGGCC 
61 882 

APV2_7R CTGATTCAGTGCACATGCCAGT 

APV2_8F GTCCTGCCAGCCAACTTGTATA 
61 859 

APV2_8R GCTCCGGCAATACAGTGAACAA 

APV2_9F TCTTGTGTTTGGTGATGGATTTTGTT 
56 846 

APV2_9R CGTCCAAATAACTCCCACCGTG 

APV2_10F GGGTGGGGGTTGTTATTTGGTG 
57 828 

APV2_10R TCCACTTGTCGTTGCCTCAATG 

APV2_11F CTCACAGCTTGATGAGGACCTT 
62 791 

APV2_11R GTTCTGTGCAATGAAACCCCCT 

APV2_12F CAAGTCTCAAACAATGCTGCGC 
59 828 

APV2_12R GCCTGTCTCAAACTCCCAAAACT 

Apricot vein clearing-associated virus (AVCaV) 

Primer Name Sequence Tm °C Product size base pair (bp) 

QLD2AVCaV_1F ACTTGAACTTCTCAATAGACTCCAACC 
60 1055 

QLD2AVCaV_1R CTTGAGCTTAGCCATAGCGCTC 

QLD2AVCaV_2F GGACTTTGTCCCAATAAGCAAAGATC 
57 972 

QLD2AVCaV_2R TCTGCAAACATGCCTCCTGAAG 

QLD2AVCaV_3F GGGGACACAATTCTGTTGAGTGG 
57 890 

QLD2AVCaV_3R CTCCCAGTCATCAGCCAGGTTA 

QLD2AVCaV_4F GGCAAAGGGAATGGAAAGGGTC 
60 910 

QLD2AVCaV_4R TCCCTGTCAACCTCGTCCTTAC 

QLD2AVCaV_5F GCTGTGATAAACAAGGGCCTTG 
57 908 

QLD2AVCaV_5R CAGATCATCACCAGCGTGCTTT 

QLD2AVCaV_6F TAAGAGCTCAGTTGCCTGGTGA 
60 976 

QLD2AVCaV_6R ATGCAGACTTTGGCTTTGCAGT 

QLD2AVCaV_7F TGGTGGGAATTTGGATGGTTCAC 
60 958 

QLD2AVCaV_7R CTCTGCGACATTCCCAGCAATT 

QLD2AVCaV_8F GAAGGAGCGGCAAGGAATTTGA 
60 972 

QLD2AVCaV_8R GACCTTGCCAGTTTTGGTCAGT 

QLD2AVCaV_9F GAGGGATTGGGTGAATGCACTG 
56 900 

QLD2AVCaV_9R ACCCTCTACAATACTGTGGCCA 

VIC3AVCaV_1F ACTTCTCAATAGACTCCAACCTTGAG 
57 1069 

VIC3AVCaV_1R AGATCGTCACCCATAAGCTGCT 

VIC3AVCaV_2F AGCAAAGATCTTGTGGAAAGAGTGT 
62 958 

VIC3AVCaV_2R GATATGGCGATGCATGCTGGAA 



VIC3AVCaV_3F GGAACTCTCTTTCCTTCAATTTGAGC 
62 937 

VIC3AVCaV_3R CTGTGAGAATTGGGTAGCCAGC 

VIC3AVCaV_4F TCCGACCTAATTTTTAATGCTTGCCT 
56 975 

VIC3AVCaV_4R GACCCTTTCCATTCCCTTTGCC 

VIC3AVCaV_5F GGAAGAGTTTGGGGCTGTTGAA 
62 990 

VIC3AVCaV_5R TCCCTGTCAACCTCGTCCTTAC 

VIC3AVCaV_6F GCTGTGATAAACAAGGGCCTTG 
59 900 

VIC3AVCaV_6R CACCAGCGTACTTTTTGACCCA 

VIC3AVCaV_7F ACTGCAGGTACATGGAGAAGCA 
60 1000 

VIC3AVCaV_7R ATGCAGACTTTGGCTTTGCAGT 

VIC3AVCaV_8F TGGTGGGAATTTGGATGGTTCAC 
59 958 

VIC3AVCaV_8R CTCTGCGACATTCCCAGCAATT 

VIC3AVCaV_9F GAAGGAGCGGCAAGGAATTTGA 
60 972 

VIC3AVCaV_9R GACCTTGCCAGTTTTGGTCAGT 

VIC3AVCaV_10F GAGGGATTGGGTGAATGCACTG 
60 900 

VIC3AVCaV_10R ACCCTCTACAATACTGTGGCCA 

Cherry green ring mottle virus (CGRMV) 

Primer Name Sequence Tm °C Product size base pair (bp) 

CGRMV_1F ACCAGAACTAGCACAGATCACCA 
60 1020 

CGRMV_1R CATCAGCATTGCCACCCATGAA 

CGRMV_2F AGGGATCAAATGTTTAGCCATTGTCT 
61 879 

CGRMV_2R CTCTGACTGCGTTCCTCCTTCT 

CGRMV_3F TGCATGACGAGAGGTTCATGAA 
62 987 

CGRMV_3R TGCAGCCGAAATGTGAGTGAAA 

CGRMV_4F CTTGGCTGATGGCGAATCTCTT 
61 890 

CGRMV_4R GCTCCCAAATTAGTTGCTGCCT 

CGRMV_5F AGGCTGAAGTTTGTGATGGCTC 
60 974 

CGRMV_5R CATTCCGGCCCATGTTAGCTTT 

CGRMV_6F AGGACTTCAAAGCTGACTACCTCA 
59 920 

CGRMV_6R TCTCCAGTGTCGCCATGGATTT 

CGRMV_7F CAAGAAGGTAAAGGTGCAGCCA 
57 901 

CGRMV_7R TGGAGATCAGCCTCTCACCTAA 

CGRMV_8F AGGAACGAATACTCATAGCCTTGGA 
60 918 

CGRMV_8R GTCTGTTGGTGGTTTGAGGCTC 

CGRMV_9F GAAATTGTTGGGCCGGATCTGT 
59 981 

CGRMV_9R ACCATCTTTGCCTTGTCGCTAG 

CGRMV_10F GTTTAAATGGCTGATGAGGAGTTTGA 
57 934 

CGRMV_10R AGCCAGTCTTCATATTATGCTGGAAG 

LV27S1CGRMV_1F* ACCAGAACTAGCACAGATCACCA 
58 992 

LV27S1CGRMV_1R* TGGTGAAATTGAAACGGCGTCA 

LV27S1CGRMV_2F* GGTCAGGGATCAAATGTTTAGCCA 
61 927 

LV27S1CGRMV_2R* TTTGTCCTCAGGATGCTCGGAT 



LV27S1CGRMV_3F* GGCTAACTTGGTTAACTCTCTTGCA 
61 943 

LV27S1CGRMV_3R* AAGTGAGTGAAACCCGACCAGA 

LV27S1CGRMV_4F* TGTTGAGGTTAACTTGGCTGATAGTG 
62 902 

LV27S1CGRMV_4R* GCTCCCAAATTAGTTGCTGCCT 

LV27S1CGRMV_5F* GGCTGAAGTTTGTGATGGCTCA 
62 1012 

LV27S1CGRMV_5R* AATTCATGCCTGTGCTCTCACC 

LV27S1CGRMV_6F* AACATTTCTTGTTAGCTCATTCACAGAA 
62 898 

LV27S1CGRMV_6R* ACCGCCCACTATGATTCTCCAA 

LV27S1CGRMV_7F* GGTGAAGGTGCAGCCAAATTTT 
59 1009 

LV27S1CGRMV_7R* TGCAACCCTCCCCTTCCTTAAA 

LV27S1CGRMV_8F* TGTCTGAAAAAGAATTGGATGCTCAC 
56 941 

LV27S1CGRMV_8R* TCCCATCTGAGTAATAACCACCGT 

LV27S1CGRMV_9F* TTGCTGGTGTTTCCTTGGCTTT 
59 891 

LV27S1CGRMV_9R* TCAAGGCCGATCCCATTCCTAG 

LV27S1CGRMV_10F* AGTGTGTTTCAAATGGCTGATGAAG 
58 942 

LV27S1CGRMV_10R* AGCCAGTCTTCATATTATGCTGGAA 

LV27S2CGRMV_1F* ACAAACAGACCAGAACTAGCACA 
58 1064 

LV27S2CGRMV_1R* CAGACAGGATGACCTCATGCCT 

LV27S2CGRMV_2F* TCGTGTCTTCAGTGATTTTGATGCT 
61 957 

LV27S2CGRMV_2R* GCATGTGTTGGCGAGTATGGAA 

LV27S2CGRMV_3F* AGAACTAGGGCAGTGATACGTAACT 
59 996 

LV27S2CGRMV_3R* AGAAGCAGTCTCCATCAGCCAT 

LV27S2CGRMV_4F* AGTATTATGAAGTTATGAATGGGTGCTCC 
56 885 

LV27S2CGRMV_4R* AACCAATCAAACTGCCCTGCAA 

LV27S2CGRMV_5F* CATTCACTCCATCCCTCCCCAT 
61 944 

LV27S2CGRMV_5R* TCTGGGCGCAAAACTCTTGAAG 

LV27S2CGRMV_6F* CTTGTTGACGAAAGGAGGTGGG 
60 997 

LV27S2CGRMV_6R* ACCCAGCCCCTTAACTCATCAA 

LV27S2CGRMV_7F* TGCCGTTTAGCTCCTTATATTAGATACA 
60 1014 

LV27S2CGRMV_7R* GATTGAAGAGGGGAAGGAGCCT 

LV27S2CGRMV_8F* GATCTTGAGGACTTTCACGCCC 
60 939 

LV27S2CGRMV_8R* TATCTCACACCCAGCAACCAGT 

LV27S2CGRMV_9F* ACTGCATTCATCATCGCGTGTT 
57 912 

LV27S2CGRMV_9R* AGTGCCTCTCCGGATTTCATCA 

LV27S2CGRMV_10F* TTAATGGCTGATGAGGAGTTTGAGA 
61 946 

LV27S2CGRMV_10R* AAAACCCTACAGCCAGCCTTCA 

Cherry necrotic rusty mottle virus (CNRMV) 

Primer Name Sequence Tm °C Product size base pair (bp) 

CNRMV_1F ACAAACCAGTCTAGCACAGATTAACA 
62 900 

CNRMV_1R GGACTGAGTAAGGGCCAAGTCT 

CNRMV_2F GATGGAGTGTGGGCAGAATCTT 
56 960 

CNRMV_2R TGCTCCCTCGCAATCTCAATCT 



CNRMV_3F TCATCCTTGGTGATTCTTGCAAAC 
60 992 

CNRMV_3R TTGAGTGTCCTTAACGCCATGC 

CNRMV_4F TGATCCAAGGAAATTTATGGAAATCACAC 
60 934 

CNRMV_4R CACCGCTTGGAGCTTTGAAAGA 

CNRMV_5F CCAAAGGGCTCCAGACATGCTA 
61 1002 

CNRMV_5R TCTTGAGTGAGGAGGACACATGT 

CNRMV_6F TGTTGTTAAAGCCAACATGGGAAAA 
58 977 

CNRMV_6R GAAACAAGCCAAAGTTTGCCCTG 

CNRMV_7F TGGGAGGTAGAAAAAGCGCTCA 
62 996 

CNRMV_7R ACACCGTGAACAACAACAGGAA 

CNRMV_8F CCAGCCCAGATAGAAACTTTGGT 
59 971 

CNRMV_8R TGAGTAGGTCTACTGCACGCAT 

CNRMV_9F AATTGTGCCAGTGGAACGAGTG 
59 967 

CNRMV_9R TAACAAGCCCAGCAACAGGTTG 

CNRMV_10F AAGATGGCAGATGAGTACGAGCT 
57 935 

CNRMV_10R AGCCAGATTCAGGTTAAGCCATG 

Cherry virus A (CVA) 

Primer Name Sequence Tm °C Product size base pair (bp) 

CVA_1F TTCCAAACACTTTCAAAACTCCCAAA 
61 1052 

CVA_1R AGCTTGGCCAAGGATGATTCAG 

CVA_2F GTGGAGAATGGAAAAATCAAGGGGT 
58 959 

CVA_2R GGCAGGAATCCCAATGGTTTCA 

CVA_3F CATCATCTCAACAATCTGAAGAAAAACCA 
62 890 

CVA_3R CAGGTGGGTTCAAGGAGCATTC 

CVA_4F TGACAAGCTAAAAATCAGCAGGAAGA 
56 1004 

CVA_4R GCCCTCATCTCACTGATCTCCA 

CVA_5F TGCAACAGATTGAAGAAAACTCAATTGA 
60 1010 

CVA_5R TAGCACACATATCGTCACCTGC 

CVA_6F AGTTTTGCACCTTCCTATTCAACACA 
60 942 

CVA_6R TCGTCTCCTGCGACTCTTTGAA 

CVA_7F GGCTCTACCTTAGGTTTAAGAGTTTTGG 
58 959 

CVA_7R TGATCAACTGAAAACCTCTGTTCTGG 

CVA_8F TCCCAAAAACTGTTGGTAAAGATCCT 
57 963 

CVA_8R AGTGACCAAGTACACACCCTTGA 

CVA_9F AGGGACTCAAATCTCCAGCATG 
60 948 

CVA_9R GATAGCACTCGAAAGCGGAAAGG 

CVAgrp1_1F* TCAATTTCCAAATACTTTCAAAACTCCCA 
62 1290 

CVAgrp1_1R* CAGCATTGGCAATCCAGTCTCT 

CVAgrp1_2F* TGACTCTTGGATCATTCAATCTCCC 
62 1140 

CVAgrp1_2R* GTCAACACGAACCCCCAGATTC 

CVAgrp1_3F* GCTCAGGATCAAGTGCTCCAAT 
59 1063 

CVAgrp1_3R* TCTCACCTTGTATAGCAGCAGGA 



CVAgrp1_4F* AGCACCTTCAATAGCGTCATTTTGA 
57 1142 

CVAgrp1_4R* AACGCCAAGGTACCTCAAAAGC 

CVAgrp1_5F* CAGTGGGGTCTGTACAGAGTCA 
60 1134 

CVAgrp1_5R* TTGATTCGTCTCCTGCGACTCT 

CVAgrp1_6F* AGGTTTAAGAGTTTTGGAGGGCTT 
56 1127 

CVAgrp1_6R* GCTGGTTTCGCAGTCAGATGTA 

CVAgrp1_7F* AGCCAGAAGGTATCATGCCAGA 
57 1098 

CVAgrp1_7R* TGGAACAAACGATGCAAATCCCA 

CVAgrp2_1F* CACTTCCATCAACTTCCAAAAACTTCC 
59 1182 

CVAgrp2_1R* CTTAGAAAGCTCCAAGGGCTGC 

CVAgrp2_2F* GTGACTCTTCACCAAGTTCTGATGA 
59 1174 

CVAgrp2_2R* CGCTTGATCCTGAACCGTAAGTC 

CVAgrp2_3F* AGATCCAAAATACCAAAGGATAGCCA 
60 1153 

CVAgrp2_3R* ATTTCACTCTGGATGGCAGCAG 

CVAgrp2_4F* ACAAGGGATTTCTTCTCCAACCC 
62 1200 

CVAgrp2_4R* CTCCAGTGAACCGCATTATGGC 

CVAgrp2_5F* GCTTTTGAGATACCTCGGTGTGT 
59 1190 

CVAgrp2_5R* ATTGCTTTCACCAGTGCAGCTT 

CVAgrp2_6F* GCGAAGGACATTTACAGTGATGC 
57 1136 

CVAgrp2_6R* GTCCCCATCACTGCAAGATTCC 

CVAgrp2_7F* AGAGCTAGAAGATATCATGCCAGGAG 
56 1149 

CVAgrp2_7R* AGCACTCAAAAGCGGAAAGGTT 

CVAgrp3_1F* CCACCAACTTCCAAACACTTCCA 
60 1169 

CVAgrp3_1R* ACTCCAAGGACTGCGTTTGTTG 

CVAgrp3_2F* AGTGATTCATCTCCAAGTTCTGATGA 
61 1138 

CVAgrp3_2R* CCAATGAATGATTGTGGCCCCA 

CVAgrp3_3F* GGTAAACCTGGGCATTTATTTTGCA 
60 1189 

CVAgrp3_3R* ATTTCACCCTGGATTGCAGCAG 

CVAgrp3_4F* GCACTTTCAACAGTGTGATTTTGATTGT 
56 1157 

CVAgrp3_4R* TCAATCATGCTGTTGGAAATGCC 

CVAgrp3_5F* TCTGTACAGAGTCAGATTATGAAGCCT 
60 1130 

CVAgrp3_5R* ATTCTTGACTCGTCTCCTGCGA 

CVAgrp3_6F* AGGTTTAAGAGTTTTAGGGGGCTTG 
61 1065 

CVAgrp3_6R* TCCAAGGCCCCTTCTTATCTCG 

CVAgrp3_7F* AGCTAGAAGATATCATGCCAGAAGC 
62 1145 

CVAgrp3_7R* GCACTGAAAGCGGAAAGGTTCT 

CVAgrp4_1F* TCAACTTCCAAAAACTTCTAAAACTTCCA 
60 1264 

CVAgrp4_1R* AGTTCCGTAATTGCTCTGCTGC 

CVAgrp4_2F* CCCTGGGACTTTCTAAGCGATG 
57 1185 

CVAgrp4_2R* CCTTGCGATCTACACGAACACC 

CVAgrp4_3F* GCATGGGATCTAGTGCTCCAAT 
62 1067 

CVAgrp4_3R* CCATCTCGCTTTGAATTGCAGC 



CVAgrp4_4F* AGACTTTTTCTCAAATCCAATTGAAGCC 
57 1192 

CVAgrp4_4R* CAGTGAATCGCATGATGGCCAA 

CVAgrp4_5F* CTTTTGAGATACCTTGGTGTGTCCA 
61 1192 

CVAgrp4_5R* AACATTACTCTCGCCAGTGCAG 

CVAgrp4_6F* ACAGTGATGCAAATGCGTTCAAT 
58 1147 

CVAgrp4_6R* GGATAATCCGTCTGCTCGCTTG 

CVAgrp4_7F* AAGAGCTCGGAGGTATCATGCC 
61 1070 

CVAgrp4_7R* ACCAGGGAAGAGAAACTAACCTCTC 

Little cherry virus 1 (LCHV1) 

Primer Name Sequence Tm °C Product size base pair (bp) 

LCV1_1F TCCCAGCTTTGTGCCTAAGAGA 
57 936 

LCV1_1R TATCCTCAAAGGGACGGGTGTT 

LCV1_2F GCTGGTGTCAATTCAAAATTACCTAGG 
58 999 

LCV1_2R AATGGTAGAGTGCATCCCCAGT 

LCV1_3F TTGTCCCAAACTTGAACGTTGGT 
59 896 

LCV1_3R TCAAATCATGGGTGTATGCTTCTGC 

LCV1_4F TTCAATACAATAACAATATTCGAAGGTGGT 
60 889 

LCV1_4R GACAACTCTGTCGCAGTGTCAT 

LCV1_5F GCTGATGGCGACGTTCATTCAA 
59 901 

LCV1_5R ACAAGTCTAGACGCTCCAAAATGT 

LCV1_6F TGGTCGATGAAGATCTCAATGATGC 
58 920 

LCV1_6R AATGTATCTCCAGTGGCAATGGC 

LCV1_7F TCAATCCATTCGCAGCAATTTTCTT 
60 944 

LCV1_7R TTTTGTTTGAAAATCCCGCGGC 

LCV1_8F TGAGTACTCTGTTACATCCAGTCGT 
62 961 

LCV1_8R TCGTTCATAGCATTAGAGGGGCA 

LCV1_9F CAGGTTGAGATTGCATAATAATACGCT 
61 922 

LCV1_9R CCCATCTCATCAAGGTTCATGCC 

LCV1_10F TGTTTTTCAGCCCAATCTTTCTGGA 
58 882 

LCV1_10R GCCGAGAAAACACAAACCCAAAC 

LCV1_11F GTGGTTACGCTGCTTTTTGCTT 
61 958 

LCV1_11R ACTCCAGGTGTCACAGATTCCTT 

LCV1_12F CGGTGGTAGAGATATTGACAGGC 
56 997 

LCV1_12R ACAACAATCGAACTACCAAGCGT 

LCV1_13F TTCATTGATAATAATGGAGGTCTTGACGA 
58 948 

LCV1_13R GCGTATAACTTATCCCTTTCTTCTACTGG 

LCV1_14F TGATCAACCTGACATATTGACTAAGTGT 
61 1033 

LCV1_14R CCATCGTAAAAACTCTGTTCTCAAAACT 

LCV1_15F TTGATTATTTGTTGAAACCCACATAGAGT 
60 963 

LCV1_15R ACTGGTCCTCGTTGCCATTCAT 

LCV1_16F ACGAGCAATCTACCACGACTAAGT 
58 984 

LCV1_16R AGCGATTGATTTATGCGACGGT 



LCV1_17F AGTCGGCGAACCACACTATCAA 
61 972 

LCV1_17R GGCCAATGTCGACTGTTGCTTTA 

LCV1_18F AGACCGAGAGTAGAGTCAGAGAGT 
56 935 

LCV1_18R ACCAGTGATTTTAGTGGAATTCGCA 

LCV1_19F CGCGGAAAGACGAAACATTAGAGA 
59 946 

LCV1_19R TCAGTCGCTATGAGATTTCGGGAT 

LCV1_20F ACGGCGAATTAGCTTACAATTTGGT 
56 945 

LCV1_20R TGCATCTTAGGTGGTTTATCTTAACAGAT 

LV27S1LCV1_1F* TGCATACCTTAAGCTTTTGTGCCT 
58 1036 

LV27S1LCV1_1R* CCCAACATCGATCAGGTGGTTG 

LV27S1LCV1_2F* TGAGGACATTGTTGATGCTCTGAA 
62 966 

LV27S1LCV1_2R* TTCGTTCATTGCAGACCCAACT 

LV27S1LCV1_3F* GCATAAGACCGGTAATGCATTGTATC 
58 884 

LV27S1LCV1_3R* GCTACGCCATCAATGCTAACGA 

LV27S1LCV1_4F* GGCGACAAGGTCTATTATTATTACGGT 
61 881 

LV27S1LCV1_4R* TAAATCAGAGACGCCCATGCCT 

LV27S1LCV1_5F* AGGTGTGCAGATCTAGAGCAGC 
62 930 

LV27S1LCV1_5R* TCCGCACCTTAACTTCCTCGAA 

LV27S1LCV1_6F* AACTACATCTTAGATCGCTTAAACTTGTTT 
60 884 

LV27S1LCV1_6R* TGCCTTCTTCAAAGCTCCAACA 

LV27S1LCV1_7F* ACAAAACTTTTTATGATGGCATTGTTCG 
57 890 

LV27S1LCV1_7R* AAAATCCTGCGGCAAACTCAGT 

LV27S1LCV1_8F* ACTGTTGAGTTTTCTGTAACCTCTGA 
59 969 

LV27S1LCV1_8R* GCTGTCATTCATAGCATTTGACGG 

LV27S1LCV1_9F* AGCTTCAGGGAGGTACCTTCAA 
60 980 

LV27S1LCV1_9R* ACGACTTTCGAGGAGATCTCCC 

LV27S1LCV1_10F* AGTCCAATTTTTCTTGAAATTTTTGGAAGG 
57 985 

LV27S1LCV1_10R* CGTCGAGAACGTAGTCCCAAAA 

LV27S1LCV1_11F* GGTTGTTTGTTTCTTTATCTCTCCTTCC 
62 1012 

LV27S1LCV1_11R* CCAGCATTGATGTTCCACCTACC 

LV27S1LCV1_12F* ACTCGGTAGCTCAACCTTTCATTG 
59 882 

LV27S1LCV1_12R* ACAAGCTTACCTGTGAAACACCT 

LV27S1LCV1_13F* TTAGATGAACGCTTGGTAGTTCGA 
59 945 

LV27S1LCV1_13R* TCAAACTGTCCTTCTCGTTGATGT 

LV27S1LCV1_14F* TGTAGTCTGATATATTTGCTACTACCGGT 
62 949 

LV27S1LCV1_14R* TGAATGCTGTCTCTGCCATCAA 

LV27S1LCV1_15F* TTTGATTATTTGATGAAACCCACATAGAGT 
56 960 

LV27S1LCV1_15R* GCCACGTTGCCATTCGTACTTA 

LV27S1LCV1_16F* ACTTCTTTGTATGAGCAATCTACTACCA 
57 978 

LV27S1LCV1_16R* GCAGGTCCGTCACTCAAATACC 

LV27S1LCV1_17F* GGGGTTAAACTGTTGAATATCAAGCC 
56 954 

LV27S1LCV1_17R* TTGGTCTAGACTGAGGCGTGTT 



LV27S1LCV1_18F* TGACTAATCACCATATCAACAATAACGTTT 
58 902 

LV27S1LCV1_18R* ACTGCGCAATTCGTTCATGGAA 

LV27S1LCV1_19F* AGAGAGTTGAAACTTTCGCTACTCA 
56 958 

LV27S1LCV1_19R* CATGTTTCCATCGTCCCAGCTC 

LV27S1LCV1_20F* TGTGGTATATTGAACGGTGAATTAGCT 
57 875 

LV27S1LCV1_20R* AGTTTATGACTAGAGAAGGTAAGCGGT 

LV27S2LCV1_1F* CTGCATACCTCCCAGCTTTGTG 
62 1037 

LV27S2LCV1_1R* CCCAACATCGATCAGGTGGTTG 

LV27S2LCV1_2F* TGAGGACATTGTTGATGCTCTGAA 
61 884 

LV27S2LCV1_2R* GCGTCGCCAGTCTTGTGTAAAA 

LV27S2LCV1_3F* CCTACATTTGTTCCGTTTATCCCCA 
61 899 

LV27S2LCV1_3R* AGCCTCAGCAGCATCTCCATAA 

LV27S2LCV1_4F* ACCAGGTGATCTTCTTGAAGATTTTAATAC 
61 933 

LV27S2LCV1_4R* ACCTCCTGAATCGACAGCATCA 

LV27S2LCV1_5F* ACAGAAAATTTTGAGAAGTACCAACAAAGA 
58 881 

LV27S2LCV1_5R* ACACTTGAATAAGTCCAAACGACCT 

LV27S2LCV1_6F* TGGTTGATGAAGATCTTAATGAAGCTCT 
62 924 

LV27S2LCV1_6R* AGCAAAGAATCCCCAGTTGCAA 

LV27S2LCV1_7F* GCAGCTATTTTCTTCTTTGTAGCAGC 
61 926 

LV27S2LCV1_7R* TGAGAAACCCGCTGCAAATTCA 

LV27S2LCV1_8F* ACGTGCCTCAAACGATAGAGTAC 
60 938 

LV27S2LCV1_8R* CAGTATGCCTCGAAATAGCCGT 

LV27S2LCV1_9F* GGACTGTTAATGAACTCCAAGGTGG 
58 991 

LV27S2LCV1_9R* ACGACTAGTTAGAAGATCGCCCA 

LV27S2LCV1_10F* TCCAATTTTTCTTGAAATTTTTGGTCGGA 
60 905 

LV27S2LCV1_10R* CAACGTTGGAAGGCGAAACAAA 

LV27S2LCV1_11F* TGGTAGTGGTTACGCTGCTTTT 
58 917 

LV27S2LCV1_11R* GCAAGAGTGGCCAGTCTTTTCA 

LV27S2LCV1_12F* TGACGTATCTTACATTAAGAAACATGGGA 
62 903 

LV27S2LCV1_12R* TGCCCCAAAACTTTGACAATGATAGT 

LV27S2LCV1_13F* TGACGGTGGGAAAGTGAAGGAA 
61 986 

LV27S2LCV1_13R* TCAGTGTATCTCTCGTCTAACACCA 

LV27S2LCV1_14F* TCGGTAACTTAGACAATTCAGATCTGT 
60 895 

LV27S2LCV1_14R* CCTCTCATTCACACGTATGGCC 

LV27S2LCV1_15F* AAGTCTAAGCACTTTGTTGGATACATCG 
60 980 

LV27S2LCV1_15R* TTCAAACGGCTAGTGGGTTCCT 

LV27S2LCV1_16F* GAACTTCAACGAAACCAGTTTAAAAACA 
56 958 

LV27S2LCV1_16R* CGATTGCTCGTTATTCAACAAGCTG 

LV27S2LCV1_17F* ACGTATTATGTAATGGTGGGTAACGA 
58 933 

LV27S2LCV1_17R* AGGTCGCTCTTTACCATACAAGC 

LV27S2LCV1_18F* CACAGTTTTACAAAGGATTATAGTTCAGGA 
57 971 

LV27S2LCV1_18R* CACTTCGTGCTCTTGGGTTGTT 



LV27S2LCV1_19F* AGGTAGGGCAATTGTTTTGGGA 
57 968 

LV27S2LCV1_19R* ACAGTGTCCATGCTGTTTGAGA 

LV27S2LCV1_20F* GGTGAATTAGCTTATAGTTTAGTTGTTGGT 
59 876 

LV27S2LCV1_20R* AAACACTCAGTTAAAACCAGTTTATGACT 

Little cherry virus 2 (LCHV2) 

Primer Name Sequence Tm °C Product size base pair (bp) 

LCV2_1F TCCCTTTGTTGTTTGTCTCAAGTCT 
56 889 

LCV2_1R CCTGCGGACAACCACCAATATC 

LCV2_2F TCCAGATCCGAACACCCAATGT 
57 883 

LCV2_2R CGAGAGCCAACGATCAGATGTG 

LCV2_3F ATCATACCTGTTGAACGTGGCG 
56 958 

LCV2_3R TGTCCCAATTTGAAACCCTGCG 

LCV2_4F AAAGGGGATTTTGGGATGCGAC 
57 951 

LCV2_4R ATGACACGTAACCCCCAAGAGT 

LCV2_5F CGTCGTTTTACCTTGGGTGGAA 
57 1007 

LCV2_5R GCGTGTGTGATTAGCTCCGATT 

LCV2_6F CCTGCTGGGATAAAAACACTTTTCA 
57 953 

LCV2_6R TGTCTTCCCCTGGATCTCATGG 

LCV2_7F ACTTTCACACAAGATGAGAAACATGC 
62 1001 

LCV2_7R CGGTGAAGCCTCTCAACTGTTT 

LCV2_8F CTGTGTTGTCTAGCATACCTAGTGG 
57 899 

LCV2_8R ACTCGAAACCAAATGCCACGTT 

LCV2_9F AACATGTCTACGACGCAGCTTG 
58 997 

LCV2_9R GCGAACCAAGAACCGACCATTA 

LCV2_10F GGGCACATCTTATTACAAGTTTGGTATG 
58 897 

LCV2_10R GCTGCCTCTCCTGTTGTGTGTA 

LCV2_11F CAGAACAAGGCACGGTATTGGT 
58 985 

LCV2_11R ACCAGATAACGCAACGGTGAAA 

LCV2_12F ACGTTGGGTAGGTGTGAACAAA 
61 1013 

LCV2_12R CCGTAGTTCACCTCAGCAGTTG 

LCV2_13F TCACACGCAATTTTGGACGAGG 
57 969 

LCV2_13R AGTCTACCGCCTTTCTACACCT 

LCV2_14F TCTTTGGTGGAAATAAGTGAGGCA 
57 903 

LCV2_14R CACTTAAACGATCGGCCGGTAA 

LCV2_15F GCAAAAACAGGGTTCTTACTTCTGG 
61 970 

LCV2_15R AGAATTCCACTGGTCTACGGGT 

LCV2_16F TGAAACATGACTACATCATCCAAGGA 
58 933 

LCV2_16R AACCGTCTCTACCTGCATCTGG 

LCV2_17F TTGACCAGTGGGATGATAAAACCC 
57 1001 

LCV2_17R ATAGAACTAACGATGGCGCTGC 

LCV2_18F TGTCGTCGAAAACAATACACAATGC 
58 936 

LCV2_18R TGTCGTAGGGTACTTACATACTATTCTAGA 



Nectarine stem pitting-associated virus (NSPaV) 

Primer Name Sequence Tm °C Product size base pair (bp) 

NSPaV_1F ACTGACTTTACAAGACTGGGGCT 
59 1023 

NSPaV_1R GGACAACCATCGCCATGTCAAT 

NSPaV_2F ACTTCTCTCTGGAGGCCAAGAC 
59 895 

NSPaV_2R CATCACCGAACACCGCATTGTA 

NSPaV_3F TCCTGTGGCAATTGGAGTTGATG 
62 1003 

NSPaV_3R GGTTGTTGTCGCATTGGTGGTA 

NSPaV_4F GCTTAAGCACCTGACTAACTGCT 
60 1024 

NSPaV_4R GTACGCTACACAACCCAACCAA 

NSPaV_5F CCAGGTTCTTTTTCAGTATACGTGGA 
56 883 

NSPaV_5R ATTTTCCATCGGCCACACACAA 

NSPaV_6F GGCTCCGTTTCCATATCTGTGG 
62 893 

NSPaV_6R GAGCCCATGGGATTTTAAGCCT 

Plum bark necrosis stem pitting associated virus (PBNSPaV) 

Primer Name Sequence Tm °C Product size base pair (bp) 

PBNSPaV_1F CTAGCGCCTGCGAGATAAATCC 
60 893 

PBNSPaV_1R TCAGAGCCCAAATCAGACCACT 

PBNSPaV_2F GCAGGGAGGTTTTGGATCTCAA 
57 917 

PBNSPaV_2R AAGCAACATCCCTCCCATCCTT 

PBNSPaV_3F GGCTTCACACTCTTCTGTATCACC 
59 900 

PBNSPaV_3R GTGAGTGCTCTGCTTCAGCTTC 

PBNSPaV_4F TCAAGACCTGTTTTTAAGGAAGGCTC 
59 880 

PBNSPaV_4R CGCCAAGCAGGAAAAACCCTAG 

PBNSPaV_5F TGGAATTAAGTGGTTGTTATGGACCA 
62 955 

PBNSPaV_5R CCAAGTCGAAGTAAGCAGGCTG 

PBNSPaV_6F TCTTCTAAAGAAAGTCTTTTCCTCGGC 
57 953 

PBNSPaV_6R GTTGCCAAATTCTCCACAGGCT 

PBNSPaV_7F GGCTTCTCTTGATGGTGATAAGGC 
62 897 

PBNSPaV_7R ACCAGAACATCGCAACAGTTCC 

PBNSPaV_8F TGTTTCTGAAGCTAGCTCTTTCTCA 
60 1004 

PBNSPaV_8R ATATCAGCCGGACACCTGTAGG 

PBNSPaV_9F ACCCTTCATTCCTCGAACTGAAG 
57 995 

PBNSPaV_9R CACCCACAACCTCCGAAAACTT 

PBNSPaV_10F GAGACCAATCGCTCATTACGACC 
60 907 

PBNSPaV_10R ACAGGGTCAGGGACAAACTGAA 

PBNSPaV_11F TTGCTTTCGATGTTAAGCTCTTCAG 
57 975 

PBNSPaV_11R AATCTGCGGGGACACTACAAGA 

PBNSPaV_12F CGTCATGCCTGTTGTGGATTTGA 
61 916 

PBNSPaV_12R CCTTCATGAAGAACAAAGGCCGT 

PBNSPaV_13F AGCCCTTTTATGCAAAGTTGGTGT 
60 930 

PBNSPaV_13R CCTCAGTACAAAGCCTTCCGAG 



PBNSPaV_14F TCCAAGATTTTTCTTACACAGTCGACA 
62 916 

PBNSPaV_14R CTCTGTTGCATAACCTCCAGCC 

PBNSPaV_15F ACTATACCTCGTAGATTTCAGGGGG 
56 1007 

PBNSPaV_15R CAGGTGCAGCTGTTTTCACTGT 

PBNSPaV_16F GTGGGCGTTGAGTAAAGGACTG 
60 955 

PBNSPaV_16R ATGCCATCCAAAACATACCCCC 

PBNSPaV_17F GGGTCGTATGGTGGCATTGAAT 
59 962 

PBNSPaV_17R CCCGGGCAAGAAATGTGTGAAT 
*Primers pairs used to amplify and confirm full genome of multiple viruses assembled within a Prunus 
tree sample. 

 

Table S3. The GenBank accession numbers, country of origin and host species of full genome virus 
isolates of Apple chlorotic leafspot virus (ACLSV), Apricot latent virus (ApLV), Apricot pseudo-chlorotic leaf 
spot virus (APCLSV), Apricot vein clearing-associated virus (AVCaV), Asian prunus virus (APV2), Cherry 
virus A (CVA), Cherry green ring mottle virus (CGRMV), Cherry necrotic rusty mottle virus (CNRMV), Little 
cherry virus 1 (LChV1), Little cherry virus 2 (LChV2), Nectarine stem pitting-associated virus (NSPaV) and 
Plum bark necrosis stem pitting-associated virus (PBNSPaV) that were used in the phylogenetic analysis  

ACLSV accession Country Host CVA accession Country Host 

M58152 France Plum FN691959 India Cherry 

KX579123 Germany Apple KU131205 China Cherry 

KX579122 Germany Apple KU215410 Czech Cherry 

KU960942 China Apple KU215411 Czech Cherry 

KU870525 China Hawthorn KX370827 China Cherry 

KU870524 China Hawthorn KY286055 South Apricot 

KC935956 China Pear KY445749 South Apricot 

JN634761 China Pear KY510845 Canada Cherry 

JN634760 China Pear KY510847 Canada Cherry 

AB326225 Japan Apple KY510858 Canada Cherry 

AB326224 Japan Apple KY510859 Canada Cherry 

AB326223 Japan Apple KY510863 Canada Cherry 

D14996 Japan Apple KY510864 Canada Cherry 

MF069041 Czech Cherry KY510865 Canada Cherry 

KY310578 South Korea Peach KY510866 Canada Cherry 

KY310577 South Korea Peach KY510873 Canada Apricot 

KY310576 South Korea Peach KY510875 Canada Apricot 

KY310575 South Korea Peach KY510876 Canada Apricot 

KX506849 South Korea Apple KY510880 Canada Apricot 

KJ522693 China Apple KY510881 Canada Cherry 

AJ243438 Germany Plum KY510885 Canada Cherry 

X99752 France Plum KY510886 Canada Cherry 

EU223295 USA Peach KY510891 Canada Cherry 

APCLSV accession Country Host KY510892 Canada Cherry 

AY713379 Italy Peach KY510906 Canada Cherry 

KY310579 South Korea Peach KY510909 Canada Cherry 



ApLV accession Country Host KY510911 Canada Cherry 

HQ339959 Italy Apricot KY510912 Canada Cherry 

HQ339958 France Apricot KY510916 Canada Cherry 

HQ339957 France Peach KY510918 Canada Cherry 

HQ339956 Italy Apricot KY510919 Canada Plum 

APV2 accession Country Host LC125634 Japan Apricot 

KY445748 South Korea LChV1 accession Country Host 

KR998049 USA Peach EU715989 Italy Cherry 

KR998048 USA Peach MG934545 Japan Cherry 

KT893295 Japan Apricot KX192367 Spain Cherry 

KT893294 Japan Apricot KX192366 Spain Cherry 

KY310582 South Korea Peach KR736335 China Cherry 

KY310581 South Korea Peach LN794218 Greece Cherry 

AVCaV accession Country Host KR080325 South Korea Peach 

KY132099 Australia Plum Y10237 Germany Cherry 

KM507062 France Plum MK895512 Belgium Cherry 

HG008921 Italy Apricot MK895511 Belgium Cherry 

KM507063 France Plum MH300061 Spain Cherry 

CGRMV accession Country Host MH300060 Spain Cherry 

AF017780 USA Cherry LChV2 accession Country Host 

JX501671 China Peach AF531505 USA Cherry 

JX501670 China Peach MG881767 China Cherry 

KY178277 Germany Cherry MK895513 Belgium Cherry 

KY178276 Moldova Cherry MK803502 Belgium Cherry 

KY178275 USA Cherry MF069043 Germany Cherry 

KR820548 China Peach MF326520 South Korea Peach 

KC218931 USA Cherry KT273410 USA Nectarine 

AJ291761 France Cherry KT273409 USA Nectarine 

CNRMV accession Country Host KP638562 USA Nectarine 

EU188439 Japan Cherry PBNSPaV accession Country Host 

EU188438 Japan Cherry EF546442 USA Plum 

KY178274 Moldova Cherry KU240013 China Cherry 

KY310583 South Korea Peach KC590347 China Plum 

AF237816 Germany Unknown KC590346 France Plum 

KR820549 China Cherry KC590345 France Plum 

KF030832 USA Cherry KC590344 China Peach 

   KJ792854 China Peach 

   KJ792853 China Plum 

   KJ792852 China Peach 

   HG917400 Italy Apricot 

 
 



Table S4. The viruses and viroids that were detected by RT-PCR and High throughput sequencing (HTS) testing during the survey of 100 and 24 Australian Prunus 
trees respectively, known to infect Prunus species. The table also lists viruses that were not been previously reported in Australia and were not detected during the 
survey and currently considered exotic to Australia. 

Viruses and viroids known to occur in Australia Genus 
Tested by RT-PCR 
in this survey 

Detected by RT-
PCR 

Detected by 
HTS Prunus host in Australia 

American plum line pattern virus (APLPV) Ilarvirus Yes No NT N/A 

Apple chlorotic leaf spot virus (ACLSV) Trichovirus Yes 13 6 Apricot, Cherry Nectarine, Peach, Plum 

Apple mosaic virus (ApMV) Ilarvirus Yes 1 NT Almond 

Apple stem grooving virus (ASGV) Capillovirus Yes 1 NT Plum 

Apple stem pitting associated virus (ASPV) Foveavirus Yes No NT N/A 

Apricot latent virus (ApLV) Foveavirus Yes No 1 Apricot 

Apricot pseudo-chlorotic leaf spot virus (APCLSV) Trichovirus Yes 2 2 Nectarine, Plum 

Apricot vein clearing associated virus (ACVaV) Prunevirus No N/A 2 Plum 

Asian Prunus virus 2 (APV2) Foveavirus Yes No 1 Apricot 

Carnation ringspot virus (CRSV) Dianthovirus NT NT NT N/A 

Cherry green ring mottle virus (CGRMV) Robigovirus Yes 4 7 Cherry, Peach 

Cherry necrotic rusty mottle virus (CNRMV) Robigovirus Yes 2 4 Cherry 

Cherry virus A (CVA) Capillovirus Yes 14 14 Apricot, Cherry, Plum 

Citrus enation virus (CVEV) Enamovirus NT NT NT N/A 

Cucumber mosaic virus (CMV) Cucumovirus Yes No NT N/A 

Hop stunt viroid (HSVd) Hostuviroid Yes 9 NT Almond, Apricot, Nectarine, Plum  

Little cherry virus 1 (LChV1) Velarivirus Yes No 5 Cherry, Plum 

Little cherry virus 2 (LChV2) Ampelovirus Yes 5 6 Cherry 

Nectarine stem pitting-associated virus (NSPaV) Luteovirus NT NT 2 Peach 

Peach latent mosaic viroid (PLMVd) Pelamoviroid Yes 6 NT Nectarine, Peach 
Plum bark necrosis stem pitting associated virus 
(PBNSPaV) Ampelovirus Yes 4 7 Cherry, Plum 

Prune dwarf virus (PDV) Ilarvirus Yes 3 NT Cherry, Cherry, Plum, Peach 



Prunus necrotic ringspot virus (PNRSV) Ilarvirus Yes 52 NT 
Almond, Apricot, Cherry, Nectarine, Peach, 
Plum 

Sowbane mosaic virus (SoMV) Sobemovirus NT NT NT N/A 

Tobacco mosaic virus (TMV) Tobamovirus NT NT NT N/A 

Tobacco necrosis virus (TNV) Necrovirus NT NT NT N/A 

Viruses and viroids not known to occur in Australia Genus 
Tested in this 
survey 

Detected by RT-
PCR 

Detected by 
HTS Prunus host in Australia 

Apple scar skin viroid (ASSV) Apscaviroid Yes No NT N/A 

Apricot latent ringspot virus (ALRSV) Nepovirus No N/A N/A N/A 

Asian Prunus virus 1 (APV1) Foveavirus Yes No NT N/A 

Asian Prunus virus 3 (APV3) Foveavirus Yes No NT N/A 

Arabis mosaic virus (ArMV) Nepovirus Yes No NT N/A 

Carnation Italian ringspot virus (CIRV) Tombusvirus No  N/A N/A N/A 

Caucasus prunus virus (CPrV) Prunevirus No N/A N/A N/A 

Cherry associated ovirus (ChALV) Luteovirus No N/A N/A N/A 

Cherry leaf roll virus (CLRV) Nepovirus Yes No NT N/A 

Cherry mottle leaf virus (CMLV) Trichovirus Yes No NT N/A 

Cherry rasp leaf virus (CRLV) Cheravirus Yes No NT N/A 

Cherry rosette virus (ChRV) Nepovirus No N/A N/A N/A 

Cherry rusty mottle virus (CRMV) Robigovirus Yes No NT N/A 

Cherry twisted leaf associated virus (CTLaV) Robigovirus Yes No NT N/A 

Epirus cherry virus (EpCV) Ourmiavirus No N/A N/A N/A 

Myrobalan latent ringspot virus (MLRSV) Nepovirus No N/A N/A N/A 

Nectarine virus M (NeVM) Marafivirus No N/A N/A N/A 

Peach chlorotic mottle virus (PCMV) Foveavirus No N/A N/A N/A 

Peach enation virus (PEV) Nepovirus No N/A N/A N/A 

Peach mosaic virus (PcMV) Trichovirus Yes No NT N/A 

Peach rosette mosaic virus (PRMV) Nepovirus Yes No NT N/A 

Petunia asteroid mosaic virus (PeAMV) Tombusvirus No  N/A N/A N/A 



Plum pox virus (PPV) Potyvirus Yes No NT N/A 

Prunus virus F (PrVF) Fabavirus No N/A N/A N/A 

Prunus virus T (PrVT) Tepovirus No N/A N/A N/A 

Raspberry ringspot virus (RpRSV) Nepovirus Yes No NT N/A 

Stocky prune virus (StPV) Cheravirus No N/A N/A N/A 

Strawberry latent ringspot virus (SLRSV) Unassigned Yes No NT N/A 

Tobacco ringspot virus (TRSV) Nepovirus Yes No NT N/A 

Tomato black ring virus (TBRV) Nepovirus Yes No NT N/A 

Tomato ringspot virus (ToRSV) Nepovirus Yes No NT N/A 

Tomato bushy stunt virus (TBSV) Tombusvirus Yes No NT N/A 

 



Table S5. The isolate ID, Prunus host, origin and the GenBank accession number of full genome 
sequences of viruses isolates of Apple chlorotic leafspot virus (ACLSV), Apricot latent virus (ApLV), Apricot 
pseudo-chlorotic leaf spot virus (APCLSV), Apricot vein clearing-associated virus (AVCaV), Asian prunus virus 
2 (APV2), Cherry virus A (CVA), Cherry green ring mottle virus (CGRMV), Cherry necrotic rusty mottle virus 
(CNRMV), Little cherry virus 1 (LChV1), Little cherry virus 2 (LChV2), Nectarine stem pitting-associated virus 
(NSPaV) and Plum bark necrosis stem pitting-associated virus (PBNSPaV) detected by metagenomic high 
throughput sequencing in this study. 

Isolate Prunus sp. Origin 
Virus 
species 

GenBank 
accession number 

TAS1 Cherry (P. avium) Tasmania ACLSV LC522979 

LV27 Cherry (P. avium) Tasmania ACLSV LC522976 

LV35 Cherry (P. avium) Tasmania ACLSV LC522977 

LVV Cherry (P. avium) Tasmania ACLSV LC522978 

VIC10 Cherry (P. avium) Victoria ACLSV LC522980 

WA1 Peach (P. persica) Western Australia ACLSV LC522981 

VIC18 Apricot (P. armeniaca) Victoria ApLV LC522982 

VIC3 Plum (P. domestica) Victoria APCLSV LC522983 

VIC11 Nectarine (P. persica var. nucipersica) Victoria APCLSV LC522984 

TAS10 Apricot (P. armeniaca) Tasmania APV2 LC522985 

QLD2 Plum (P. domestica) Queensland AVCaV LC522987 

VIC3 Plum (P. domestica) Victoria AVCaV LC522986 

TAS12 Cherry (P. avium) Tasmania CGRMV LC522993 

TAS16 Cherry (P. avium) Tasmania CGRMV LC522994 

LV16 Cherry (P. avium) Tasmania CGRMV LC522988 

LV27S1 Cherry (P. avium) Tasmania CGRMV LC522989 

LV27S2 Cherry (P. avium) Tasmania CGRMV LC522990 

LV35 Cherry (P. avium) Tasmania CGRMV LC522991 

LVV Cherry (P. avium) Tasmania CGRMV LC522992 

VIC5 Peach (P. persica) Victoria CGRMV LC522995 

LV27 Cherry (P. avium) Tasmania CNRMV LC522996 

LV35 Cherry (P. avium) Tasmania CNRMV LC522997 

LVV Cherry (P. avium) Tasmania CNRMV LC522998 

QLD11 Cherry (P. avium) Queensland CVA LC522999 

TAS1 Cherry (P. avium) Tasmania CVA LC523000 

TAS2S1 Cherry (P. avium) Tasmania CVA LC523001 

TAS2S2 Cherry (P. avium) Tasmania CVA LC523002 

TAS4S1 Cherry (P. avium) Tasmania CVA LC523003 

TAS4S2 Cherry (P. avium) Tasmania CVA LC523004 

TAS5S1 Cherry (P. avium) Tasmania CVA LC523005 

TAS5S2 Cherry (P. avium) Tasmania CVA LC523006 

TAS12S1 Cherry (P. avium) Tasmania CVA LC523007 



TAS12S2 Cherry (P. avium) Tasmania CVA LC523008 

TAS12S3 Cherry (P. avium) Tasmania CVA LC523009 

LV16 Cherry (P. avium) Tasmania CVA LC523010 

LV27 Cherry (P. avium) Tasmania CVA LC523011 

LV35S1 Cherry (P. avium) Tasmania CVA LC523012 

LV35S2 Cherry (P. avium) Tasmania CVA LC523013 

LVV Cherry (P. avium) Tasmania CVA LC523014 

VIC10 Cherry (P. avium) Victoria CVA LC523015 

VIC12 Plum (P. domestica) Victoria CVA LC523016 

VIC18 Apricot (P. armeniaca) Victoria CVA LC523017 

WA2 Apricot (P. armeniaca) Western Australia CVA LC523018 

QLD13 Plum (P. domestica) Queensland LChV1 LC523019 

TAS16 Cherry (P. avium) Tasmania LChV1 LC523020 

LV16 Cherry (P. avium) Tasmania LChV1 LC523021 

LV27S1 Cherry (P. avium) Tasmania LChV1 LC523022 

LV27S2 Cherry (P. avium) Tasmania LChV1 LC523023 

LVV Cherry (P. avium) Tasmania LChV1 LC523024 

TAS12 Cherry (P. avium) Tasmania LChV2 LC523025 

TAS16 Cherry (P. avium) Tasmania LChV2 LC523026 

LV16 Cherry (P. avium) Tasmania LChV2 LC523027 

LV27 Cherry (P. avium) Tasmania LChV2 LC523028 

LV35 Cherry (P. avium) Tasmania LChV2 LC523029 

LVV Cherry (P. avium) Tasmania LChV2 LC523030 

TAS17 Peach (P. persica) Tasmania NSPaV LC523031 

VIC5 Peach (P. persica) Victoria NSPaV LC523032 

QLD2 Plum (P. domestica) Queensland PBNSPaV LC523033 

QLD13 Plum (P. domestica) Queensland PBNSPaV LC523034 

TAS12 Cherry (P. avium) Tasmania PBNSPaV LC523035 

LV27 Cherry (P. avium) Tasmania PBNSPaV LC523036 

LVV Cherry (P. avium) Tasmania PBNSPaV LC523037 

VIC2 Plum (P. domestica) Victoria PBNSPaV LC523038 

VIC3 Plum (P. domestica) Victoria PBNSPaV LC523039 

 
 
 
 
 
 
 
 



 

Figure S1. Maximum likelihood phylogenetic tree of full-length genome sequences of Australian Apple 
chlorotic leafspot virus (ACLSV), Apricot pseudo-chlorotic leaf spot virus (APCLSV), Apricot vein clearing 
associated virus (AVCaV) isolates and the corresponding GenBank isolates of each virus (Table S3). The 
phylogenetic tree was constructed using MEGA (version 6) with 1,000 bootstrap replicates and the 
branch positions of the Australian isolates from this study are indicated in red font. 

 



 
 

Figure S2. Maximum likelihood phylogenetic tree of full-length genome sequences of Australian Cherry 
green ring mottle virus (CGRMV), Cherry necrotic rusty mottle virus (CNRMV), Apricot latent virus (ApLV), 
Asian prunus virus 2 (APV2) isolates and the corresponding GenBank isolates of each virus (Table S3). 
The phylogenetic tree was constructed using MEGA (version 6) with 1,000 bootstrap replicates and the 
branch positions of the Australian isolates from this study are indicated in red font. 

 



 

Figure S3. Maximum likelihood phylogenetic relationship of full-length genome sequences of 
Australian Plum bark necrosis stem pitting-associated virus (PBNSPaV), Little cherry virus 1 (LChV1), Little 
cherry virus 2 (LChV2) isolates and the corresponding GenBank isolates of each virus (Table S3). The 
phylogenetic tree was constructed using MEGA (version 6) with 1,000 bootstrap replicates and the 
branch positions of the Australian isolates from this study are indicated in red font. 



 

Figure S4. Maximum likelihood phylogenetic relationship of full-length genome sequences of 
Australian Nectarine stem pitting-associated virus (NSPaV) isolates and the corresponding GenBank 
isolates (Table S3). The phylogenetic tree was constructed using MEGA (version 6) with 1,000 bootstrap 
replicates and the branch positions of the Australian isolates from this study are indicated in red font. 

 



 

Figure S5. Maximum likelihood phylogenetic relationship of full-length genome sequences of 
Australian Cherry virus A (CVA) isolates and the corresponding GenBank isolates (Table S3). The 
phylogenetic tree was constructed using MEGA (version 6) with 1,000 bootstrap replicates and the 
branch positions of the Australian isolates from this study are indicated in red font  



Table S6. The percentage (%) nucleotide identity comparison of full genome sequences of Australian isolates of Apple chlorotic leafspot virus (ACLSV), Apricot latent virus (ApLV), 
Apricot pseudo-chlorotic leaf spot virus (APCLSV), Apricot vein clearing-associated virus (AVCaV), Asian prunus virus 2 (APV2), Cherry virus A (CVA), Cherry green ring mottle virus 
(CGRMV), Cherry necrotic rusty mottle virus (CNRMV), Little cherry virus 1 (LChV1), Little cherry virus 2 (LChV2), Nectarine stem pitting-associated virus (NSPaV) and Plum bark 
necrosis stem pitting-associated virus (PBNSPaV) detected in this study by metagenomic HTS and corresponding full genome sequences of GenBank isolates.  

CVA LV16 LV27 
LV35_S
1 

LV35_S
2 LVV 

QLD1
1 TAS1 

TAS12_S
1 

TAS12_S
2 

TAS12_S
3 

TAS2_S
1 

TAS2_S
2 

TAS4_S
1 

TAS4_S
2 

TAS5_S
1 

TAS5_S
2 

VIC1
0 

VIC1
2 

VIC1
8 

WA
2 

LV16|Australia_Cherry - 86% 80% 83% 83% 83% 83% 80% 80% 83% 83% 80% 81% 84% 83% 83% 81% 91% 92% 83% 
LV27|Australia_Cherry 86% - 82% 95% 94% 94% 94% 81% 82% 94% 94% 81% 81% 86% 93% 84% 82% 87% 87% 85% 
LV35_S1|Australia_Cherr
y 80% 82% - 81% 81% 80% 81% 81% 99% 81% 81% 81% 81% 81% 81% 81% 90% 81% 81% 81% 
LV35_S2|Australia_Cherr
y 83% 95% 81% - 99% 99% 99% 80% 81% 98% 100% 80% 81% 86% 98% 85% 81% 85% 85% 86% 
LVV|Australia_Cherry 83% 94% 81% 99% - 99% 99% 80% 81% 98% 100% 80% 81% 86% 98% 85% 81% 85% 85% 86% 
QLD11|Australia_Cherry 83% 94% 80% 99% 99% - 98% 80% 80% 98% 99% 80% 81% 86% 98% 85% 81% 85% 85% 86% 
TAS1|Australia_Cherry 83% 94% 81% 99% 99% 98% - 81% 81% 98% 99% 81% 81% 86% 98% 85% 81% 85% 85% 86% 
TAS12_S1|Australia_Che
rry 80% 81% 81% 80% 80% 80% 81% - 81% 80% 80% 98% 86% 80% 80% 81% 89% 80% 81% 80% 
TAS12_S2|Australia_Che
rry 80% 82% 99% 81% 81% 80% 81% 81% - 81% 81% 81% 81% 81% 81% 81% 90% 80% 81% 81% 
TAS12_S3|Australia_Che
rry 83% 94% 81% 98% 98% 98% 98% 80% 81% - 98% 81% 81% 86% 98% 85% 81% 84% 85% 86% 
TAS2_S1|Australia_Cherr
y 83% 94% 81% 100% 100% 99% 99% 80% 81% 98% - 80% 81% 86% 98% 85% 81% 85% 85% 86% 
TAS2_S2|Australia_Cherr
y 80% 81% 81% 80% 80% 80% 81% 98% 81% 81% 80% - 86% 80% 81% 81% 90% 80% 81% 80% 
TAS4_S1|Australia_Cherr
y 81% 81% 81% 81% 81% 81% 81% 86% 81% 81% 81% 86% - 81% 81% 81% 85% 81% 81% 80% 
TAS4_S2|Australia_Cherr
y 84% 86% 81% 86% 86% 86% 86% 80% 81% 86% 86% 80% 81% - 86% 85% 81% 87% 87% 91% 
TAS5_S1|Australia_Cherr
y 83% 93% 81% 98% 98% 98% 98% 80% 81% 98% 98% 81% 81% 86% - 85% 81% 85% 85% 86% 
TAS5_S2|Australia_Cherr
y 83% 84% 81% 85% 85% 85% 85% 81% 81% 85% 85% 81% 81% 85% 85% - 81% 84% 84% 85% 
VIC10|Australia_Peach 81% 82% 90% 81% 81% 81% 81% 89% 90% 81% 81% 90% 85% 81% 81% 81% - 81% 82% 80% 
VIC12|Australia_Plum 91% 87% 81% 85% 85% 85% 85% 80% 80% 84% 85% 80% 81% 87% 85% 84% 81% - 92% 87% 
VIC18|Australia_Apricot 92% 87% 81% 85% 85% 85% 85% 81% 81% 85% 85% 81% 81% 87% 85% 84% 82% 92% - 90% 
WA2|Australia_Apricot 83% 85% 81% 86% 86% 86% 86% 80% 81% 86% 86% 80% 80% 91% 86% 85% 80% 87% 90% - 
FN691959|India_Cherry 80% 82% 87% 81% 81% 81% 81% 81% 87% 81% 81% 81% 81% 81% 81% 81% 83% 81% 81% 81% 
KU131205|China_Cherry 83% 93% 81% 98% 98% 98% 98% 80% 81% 98% 98% 80% 81% 86% 98% 85% 81% 84% 85% 86% 
KU215410|Czech_Cherry 80% 81% 87% 81% 81% 81% 81% 81% 87% 81% 81% 81% 81% 81% 81% 81% 83% 81% 81% 81% 
KU215411|Czech_Cherry 81% 82% 87% 81% 81% 81% 81% 81% 87% 81% 81% 81% 81% 81% 81% 81% 83% 81% 81% 81% 
KX370827|China_Cherry 83% 85% 81% 86% 86% 86% 86% 80% 81% 86% 86% 81% 81% 89% 86% 85% 81% 91% 87% 89% 



KY286055|SKorea_Aprico
t 83% 85% 81% 86% 86% 86% 86% 80% 81% 86% 86% 80% 80% 90% 86% 85% 80% 87% 90% 99% 
KY445749|SKorea_Aprico
t 83% 85% 81% 86% 86% 86% 86% 80% 81% 86% 86% 80% 81% 91% 86% 85% 81% 87% 91% 98% 
KY510845|Canada_Cherr
y 82% 84% 81% 85% 85% 85% 85% 80% 81% 85% 85% 81% 82% 84% 86% 85% 81% 83% 83% 83% 
KY510847|Canada_Cherr
y 82% 83% 81% 83% 83% 83% 83% 80% 80% 83% 83% 80% 81% 83% 83% 85% 80% 83% 83% 83% 
KY510858|Canada_Cherr
y 80% 81% 81% 80% 80% 80% 80% 99% 81% 80% 80% 98% 86% 80% 80% 81% 89% 80% 81% 80% 
KY510859|Canada_Cherr
y 81% 81% 81% 81% 81% 81% 81% 86% 81% 81% 81% 85% 98% 81% 81% 81% 84% 81% 81% 80% 
KY510863|Canada_Cherr
y 80% 81% 83% 80% 80% 80% 80% 81% 83% 80% 80% 81% 80% 81% 80% 81% 82% 80% 80% 80% 
KY510864|Canada_Cherr
y 81% 80% 82% 80% 80% 80% 80% 82% 82% 80% 80% 82% 82% 81% 80% 81% 82% 81% 81% 80% 
KY510865|Canada_Cherr
y 99% 87% 81% 83% 83% 83% 83% 81% 81% 83% 83% 81% 81% 84% 83% 83% 81% 91% 92% 84% 
KY510866|Canada_Cherr
y 83% 92% 81% 96% 96% 96% 96% 80% 81% 96% 96% 80% 81% 86% 96% 85% 81% 85% 85% 86% 
KY510873|Canada_Apric
ot 84% 86% 82% 86% 86% 86% 86% 80% 81% 86% 86% 81% 81% 98% 86% 85% 81% 87% 87% 91% 
KY510875|Canada_Apric
ot 83% 94% 81% 98% 98% 98% 98% 80% 81% 98% 98% 81% 81% 86% 98% 85% 81% 85% 85% 86% 
KY510876|Canada_Apric
ot 84% 85% 81% 86% 86% 86% 86% 80% 81% 86% 86% 81% 81% 99% 86% 85% 81% 87% 87% 90% 
KY510880|Canada_Apric
ot 80% 81% 87% 81% 81% 81% 81% 81% 87% 81% 81% 81% 81% 81% 81% 81% 83% 81% 81% 81% 
KY510881|Canada_Cherr
y 83% 93% 81% 98% 98% 98% 98% 80% 81% 98% 98% 81% 81% 86% 98% 85% 81% 85% 85% 86% 
KY510885|Canada_Cherr
y 83% 94% 81% 100% 100% 99% 99% 80% 81% 98% 100% 80% 81% 86% 98% 85% 81% 85% 85% 86% 
KY510886|Canada_Cherr
y 80% 81% 81% 80% 80% 80% 81% 98% 81% 81% 80% 100% 86% 80% 80% 81% 90% 80% 81% 80% 
KY510891|Canada_Cherr
y 80% 81% 81% 80% 80% 80% 81% 100% 81% 80% 80% 98% 86% 80% 80% 81% 89% 80% 81% 80% 
KY510892|Canada_Cherr
y 81% 82% 87% 81% 81% 81% 81% 81% 87% 81% 81% 81% 81% 81% 81% 81% 83% 81% 81% 81% 
KY510906|Canada_Cherr
y 83% 94% 81% 100% 100% 99% 99% 80% 81% 98% 100% 80% 81% 86% 98% 85% 81% 85% 85% 86% 
KY510909|Canada_Cherr
y 83% 86% 81% 86% 86% 86% 86% 81% 81% 86% 86% 81% 81% 89% 86% 85% 81% 92% 87% 89% 
KY510911|Canada_Cherr
y 83% 94% 81% 98% 98% 98% 98% 80% 81% 99% 98% 80% 81% 86% 98% 85% 81% 84% 85% 86% 
KY510912|Canada_Cherr
y 83% 94% 81% 99% 99% 98% 98% 80% 81% 98% 99% 80% 81% 86% 98% 85% 81% 85% 85% 86% 



KY510916|Canada_Cherr
y 84% 86% 81% 86% 86% 86% 86% 81% 81% 86% 86% 81% 81% 99% 86% 85% 81% 87% 87% 90% 
KY510918|Canada_Cherr
y 80% 82% 87% 81% 81% 81% 81% 81% 87% 81% 81% 81% 81% 81% 81% 81% 83% 81% 81% 81% 
KY510919|Canada_Plum 84% 86% 81% 86% 86% 86% 86% 81% 81% 86% 86% 81% 81% 98% 86% 85% 81% 87% 87% 90% 
LC125634|Japan_Apricot 84% 86% 82% 86% 86% 86% 86% 80% 81% 86% 86% 80% 81% 98% 86% 85% 81% 87% 87% 90% 

CGRMV 
TAS1
6 LV16 

LV27_S
1 

LV27_S
2 LV35 LVV 

TAS1
2 VIC5                         

TAS16|Australia_Cherry - 91% 95% 81% 93% 93% 93% 83%                         
LV16|Australia_Cherry 91% - 92% 82% 90% 90% 90% 83%                         
LV27_S1|Australia_Cherr
y 95% 92% - 81% 92% 92% 92% 83%                         
LV27_S2|Australia_Cherr
y 81% 82% 81% - 81% 81% 81% 80%                         
LV35|Australia_Cherry 93% 90% 92% 81% - 100% 97% 83%                         
LVV|Australia_Cherry 93% 90% 92% 81% 100% - 97% 83%                         
TAS12|Australia_Cherry 93% 90% 92% 81% 97% 97% - 83%                         
VIC5|Australia_Peach 83% 83% 83% 80% 83% 83% 83% -                         
AF017780|USA_Cherry 84% 83% 83% 80% 84% 84% 84% 89%                         
JX501671|China_Peach 92% 89% 91% 80% 94% 94% 94% 83%                         
JX501670|China_Peach 82% 82% 82% 81% 82% 82% 82% 81%                         
KY178277|Germany_Che
rry 91% 89% 91% 80% 92% 92% 92% 83%                         
KY178276|Moldova_Cher
ry 84% 83% 84% 80% 84% 84% 84% 82%                         
KY178275|USA_Cherry 84% 83% 84% 80% 84% 84% 84% 82%                         
KR820548|China_Peach 82% 82% 82% 81% 82% 82% 82% 81%                         
KC218931|USA_Cherry 95% 90% 92% 81% 96% 96% 96% 83%                         
AJ291761|France_Cherry 93% 90% 92% 81% 95% 95% 95% 83%                         
ACLSV LV27 LV35 LVV TAS1 VIC10 WA1                             
LV27|Australia_Cherry - 97% 97% 97% 96% 79%                             
LV35|Australia_Cherry 97% - 97% 97% 96% 79%                             
LVV|Australia_Cherry 97% 97% - 97% 95% 79%                             
TAS1|Australia_Cherry 97% 97% 97% - 96% 79%                             
VIC10|Australia_Cherry 96% 96% 95% 96% - 79%                             
WA1|Australia_Peach 79% 79% 79% 79% 79% -                             
M58152|France_Plum 79% 79% 79% 79% 79% 81%                             
KX579123|Germany_App
le 79% 78% 78% 78% 78% 77%                             
KX579122|Germany_App
le 77% 77% 77% 77% 77% 76%                             
KU960942|China_Apple 75% 75% 75% 75% 75% 74%                             
KU870525|China_Hawth
orn 75% 74% 74% 74% 74% 74%                             



KU870524|China_Hawth
orn 75% 75% 75% 75% 74% 75%                             
KC935956|China_Pear 75% 75% 75% 75% 75% 74%                             
JN634761|China_Pear 79% 79% 79% 79% 79% 81%                             
JN634760|China_Pear 79% 79% 79% 79% 79% 81%                             
AB326225|Japan_Apple 74% 74% 74% 74% 74% 74%                             
AB326224|Japan_Apple 80% 80% 80% 80% 79% 81%                             
AB326223|Japan_Apple 83% 83% 83% 83% 83% 79%                             
D14996|Japan_Apple 81% 81% 81% 81% 81% 78%                             
MF069041|Czech_Cherry 93% 95% 94% 94% 95% 79%                             
KY310578|SKorea_Peach 79% 79% 79% 79% 79% 94%                             
KY310577|SKorea_Peach 79% 79% 79% 79% 79% 81%                             
KY310576|SKorea_Peach 79% 79% 79% 79% 79% 81%                             
KY310575|SKorea_Peach 79% 79% 79% 79% 79% 80%                             
KX506849|SKorea_Apple 83% 83% 83% 83% 83% 79%                             
KJ522693|China_Apple 80% 80% 79% 80% 80% 81%                             
AJ243438|Germany_Plum 80% 80% 80% 80% 79% 81%                             
X99752|France_Plum 76% 76% 76% 76% 76% 75%                             
EU223295|USA_Peach 68% 68% 68% 68% 68% 67%                             
LChV1 LV16 LV27_S

1 
LV27_S
2 

LVV QLD1
3 

TAS1
6                             

LV16|Australia_Cherry - 76% 77% 87% 83% 81%                             
LV27_S1|Australia_Cherr
y 

76% - 79% 76% 76% 78% 
                            

LV27_S2|Australia_Cherr
y 

77% 79% - 77% 77% 78% 
                            

LVV|Australia_Cherry 87% 76% 77% - 77% 78%                             
QLD13|Australia_Plum 83% 76% 77% 77% - 87%                             
TAS16|Australia_Cherry 81% 78% 78% 78% 87% -                             
MK895512|Belgium_Cher
ry 

87% 76% 77% 97% 77% 78% 
                            

MK895511|Belgium_Cher
ry 

87% 76% 77% 97% 77% 78% 
                            

MH300061|Spain_Cherry 89% 76% 77% 77% 90% 88%                             
MH300060|Spain_Cherry 87% 76% 77% 97% 77% 78%                             
EU715989|Italy_Cherry 76% 93% 77% 76% 76% 78%                             
MG934545|Japan_Cherry 77% 76% 90% 77% 77% 77%                             
KX192367|Spain_Cherry 87% 76% 77% 98% 77% 78%                             
KX192366|Spain_Cherry 87% 76% 77% 99% 78% 78%                             
KR736335|China_Cherry 87% 76% 77% 98% 77% 78%               
LN794218|Greece_Cherry 73% 73% 73% 73% 73% 72%               
KR080325|S.Korea_Peach 84% 76% 77% 90% 78% 78%               
Y10237|Germany_Cherry 76% 94% 78% 76% 76% 79%               
CNRMV LV27 LV35 LVV                                   
LV27|Australia_Cherry - 92% 92%                                   



LV35|Australia_Cherry 92% - 100%                                   
LVV|Australia_Cherry 92% 100% -                                   
EU188439|Japan_Cherry 91% 95% 95%                                   
EU188438|Japan_Cherry 92% 95% 95%                                   
KY178274|Moldova_Cher
ry 86% 86% 86%                                   
KY310583|SKorea_Peach 94% 91% 91%                                   
AF237816|Germany_NA 86% 86% 86%                                   
KR820549|China_Cherry 86% 87% 86%                                   
KF030832|USA_Cherry 88% 88% 88%                                   

PBNSPaV LV27 LVV QLD2 QLD13 
TAS1
2 VIC2 VIC3                           

LV27|Australia_Cherry - 84% 98% 84% 95% 84% 98%                           
LVV|Australia_Cherry 84% - 83% 98% 82% 98% 83%                           
QLD2|Australia_Plum 98% 83% - 83% 96% 84% 98%                           
QLD13|Australia_Plum 84% 98% 83% - 82% 98% 83%                           
TAS12|Australia_Cherry 95% 82% 96% 82% - 83% 96%                           
VIC2|Australia_Plum 84% 98% 84% 98% 83% - 83%                           
VIC3|Australia_Plum 98% 83% 98% 83% 96% 83% -                           
EF546442|USA_Plum 84% 99% 83% 98% 82% 99% 83%                           
KU240013|China_Cherry 84% 94% 84% 94% 83% 94% 83%                           
KC590347|China_Plum 71% 71% 71% 71% 70% 71% 71%                           
KC590346|France_Plum 98% 83% 99% 83% 96% 83% 99%                           
KC590345|France_Plum 98% 83% 99% 83% 96% 83% 99%                           
KC590344|China_Peach 84% 92% 83% 92% 82% 92% 83%                           
KJ792854|China_Peach 82% 90% 82% 90% 81% 90% 82%                           
KJ792853|China_Plum 83% 95% 83% 95% 82% 95% 82%                           
KJ792852|China_Peach 84% 96% 83% 96% 82% 96% 83%                           
HG917400|Italy_Apricot 83% 98% 82% 97% 81% 97% 82%                           

LChV2 LV16 LV27 LV35 LVV 
TAS1
2 

TAS1
6                             

LV16|Australia_Cherry - 80% 87% 86% 83% 80%                             
LV27|Australia_Cherry 80% - 78% 78% 87% 87%                             
LV35|Australia_Cherry 87% 78% - 96% 78% 77%                             
LVV|Australia_Cherry 86% 78% 96% - 77% 76%                             
TAS12|Australia_Cherry 83% 87% 78% 77% - 90%                             
TAS16|Australia_Cherry 80% 87% 77% 76% 90% -                             
AF531505|USA_Cherry 94% 78% 91% 90% 78% 78%                             
MG881767|China_Cherry 79% 87% 77% 78% 83% 87%               
MK895513|Belgium_Cher
ry 91% 79% 93% 92% 79% 78%               
MK803502|Belgium_Cher
ry 89% 79% 93% 93% 80% 79%               
MF069043|Germany_Che
rry 84% 87% 78% 77% 96% 89%               



AVCaV QLD2 VIC3                                     
QLD2|Australia_Plum - 86%                                     
VIC3|Australia_Nectarin
e 86% -                                     
KY132099|Australia_Plu
m 86% 99%                                     
KM507062|France_Plum 87% 98%                                     
HG008921|Italy_Apricot 96% 84%                                     
KM507063|France_Plum 86% 98%                                     
NSPaV VIC5 TAS17                                     
VIC5|Australia_Peach - 94%                                     
TAS17|Australia_Peach 94% -                                     
MF326520|SKorea_Peach 96% 95%                                     
KT273410|USA_Nectarin
e 94% 94%                                     
KT273409|USA_Nectarin
e 95% 96%                                     
KP638562|USA_Nectarin
e 95% 96%                                     
APCLSV VIC3 VIC11                                     
VIC3|Australia_Plum - 96%                                     
VIC11|Australia_Nectari
ne 96% -                                     
AY713379|Italy_Peach 81% 81%                                     
KY310579|SKorea_Peach 96% 98%                                     

ApLV 
VIC1
8                                       

VIC18|Australia_Apricot -                                       
HQ339959|Italy_Apricot 75%                                       
HQ339958|France_Aprico
t 80%                                       
HQ339957|France_Peach 75%                                       
HQ339956|Italy_Apricot 93%                                       

APV2 
TAS1
0                                       

TAS10|Australia_Apricot -                                       
KY445748|SKorea_Aprico
t 91%                                       
KR998049|USA_Peach 94%                                       
KR998048|USA_Peach 79%                                       
KT893295|Japan_Apricot 96%                                       
KT893294|Japan_Apricot 93%                                       
KY310582|SKorea_Peach 93%                                       
KY310581|SKorea_Peach 92%                                       
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Table S7. The recombination events identified by RDP4 package within full genome sequences of 
Apple chlorotic leafspot virus (ACLSV), Cherry green ring mottle virus (CGRMV), Cherry virus A (CVA), 
Little cherry virus 1 (LChV1), Little cherry virus 2 (LChV2) and Plum bark necrosis stem pitting- associated 
virus (PBNSPaV) isolates. 

Event ACLSV isolate  

Breakpoint 

position 

Major 

parent 

Minor 

parent 

Genes 

affected 

RDP4 detected 

methods 

Highest P 

value 

1 LV27 4,251-4,625  LV35 MF069041 RdRp 

R, G, B, M, C, S, 

3S 5.70E-20 

2 VIC10 5,020-6,414  LVV MF069041 RdRp, MP 

R, G, B, M, C, S, 

3S 4.06E-17 

3 VIC10 3,300-3,700  LV35 MF069041 RdRp 

R, G, B, M, C, S, 

3S 6.74E-18 

4 LVV 1,682-1,887  VIC10 MF069041 RdRp 

R, G, B, M, C, S, 

3S 4.29E-13 

5 LVV 2,429-2,826  LV35 MF069041 RdRp 

R, G, B, M, C, S, 

3S 1.51E-14 

6 VIC10 4,028-4,293  LV35 MF069041 RdRp 

R, G, B, M, C, S, 

3S 5.29E-10 

7 TAS1 4,718-5,033  LV35 MF069041 RdRp R, G, B, C, 3S 4.42E-09 

8 TAS1 3,286-3,442  LV35 MF069041 RdRp R, G, B, M, 3S 5.55E-08 

9 VIC10 843-1,008  LV35 MF069041 RdRp R, G, B, M, S, 3S 1.24E-06 

10 LV35 2,005-2,058  TAS1 MF069041 RdRp G, B, M, C, 3S 3.45E-04 

11 KX579123 6,532-7,510  M58152 D14996 CP, MP 

R, G, B, M, C, S, 

3S 1.36E-14 

12 MF069041 255-714  LV27 LVV Replicase 

R, G, B, M, C, S, 

3S 1.02E-13 

13 MF069041 8-254  LVV VIC10 Replicase R, G, B, M, 3S 1.44E-05 

Event CGRMV isolate 

Breakpoint 

position 

Major 

parent 

Minor 

parent 

Genes 

affected 

RDP4 detected 

methods 

Highest P 

value 

1 LV16 5,973-8,050 LV27_S1 LV27_S2 Hel, CP 

R, G, B, M, C, S, 

3S 9.37E-42 

2 TAS12 796-909 LVV AF017780 RdRp R, G, B, M, C, 3S 1.99E-17 

3 TAS16 399-1,113 LV27_S1 KC218931 RdRp R, G, B, M, C, S 5.09E-12 

4 TAS16 2,555-2,848 LV27_S1 KC218931 RdRp 

R, G, B, M, C, S, 

3S 9.55E-12 

5 TAS16 2,022-2,235 LV27_S1 KC218931 RdRp 

R, G, B, M, C, S, 

3S 5.38E-05 

6 TAS16 4,697-4,912 LV27_S1 KC218931 RdRp 

R, G, B, M, C, S, 

3S 7.52E-07 

7 TAS16 5,734-5,982 LV27_S1 KC218931 RdRp R, G, B, M, 3S 5.83E-04 
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8 TAS16 4,140-4,362 LV16 KC218931 RdRp R, G, B, C, 5.71E-06 

9 JX501671 7,483-8,229 TAS16 JX501670 CP R, B, M, C, S, 3S 3.68E-29 

Event CVA isolate 

Breakpoint 

position 

Major 

parent 

Minor 

parent 

Genes 

affected 

RDP4 detected 

methods 

Highest P 

value 

1 VIC10 3,839-7,350 TAS2_S2 TAS12_S2 

RdRp, CP, 

MP R, G, M, C, S, 6.81E-162 

2 LV27 4,599-6,307 TAS2_S1 KY510865 

RdRp, CP, 

MP 

R, G, B, M, C, S, 

3S 4.45E-38 

3 VIC18 1,266-2,670 KY510865 KY445749 

RdRp, CP, 

MP R, G, M, C, S, 3S 9.47E-118 

4 LV27 3,827-4,590 KY510885 LV35_S1 RdRp, CP R, G, M, C, S, 3S 9.65E-27 

5 VIC12 1,356-3,348 KY510865 KY510909 RdRp, CP R, G, B, M, C, 3S 5.22E-63 

6 VIC18 5,007-5,365 KY510865 KY445749 

RdRp, CP, 

MP R, G, C, 3S 8.82E-52 

7 TAS1 271-419 KY510885 KY510886 RdRp, CP R, G, C, 3S 4.29E-45 

8 VIC12 1,983-2,239 KY510909 KY510865 

RdRp, CP, 

MP B, M, S, 3S 4.58E-36 

9 VIC12 5,061-5,380 KY510865 KY510909 RdRp, CP R, G, B, M, 3S 9.30E-33 

10 VIC12 6,011-6,436 KY510865 KY510909 RdRp, CP G, B, M, C, 3S 8.91E-27 

11 QLD11 3,938-4,034 KY510912 KY510876 RdRp, CP G, B, M, 3S 8.58E-13 

12 VIC10 1-458 KY510895 LV16 RdRp, CP R, G, M, C, S, 3S 2.56E-21 

13 VIC10 2,925-3,303 KY510902 LV35_S1 RdRp, CP R, G, M, C, S, 3S 4.88E-24 

14 VIC10 504-756 KY510913 LV35_S1 

RdRp, CP, 

MP R, G, M, C, S, 3S 2.07E-29 

15 VIC18 790-980 KY510865 KY445749 RdRp, CP R, G, M, C, S, 3S 4.16E-07 

16 VIC18 3,424-3,537 KY510865 KY445749 RdRp, CP R, B, M, C, S, 3S 3.49E-28 

17 VIC18 4,101-4,271 KY510865 KY445749 RdRp, CP R, B, M, C, S 5.46E-04 

18 KY510845 5,412-7,362 KY510879 KY510848 

CP, MP, 

RdRp 

R, G, B, M, C, S, 

3S 5.61E-153 

19 KY510893 6,288-7,359 KY510907 KY510909 

CP, MP, 

RdRp 

R, G, B, M, C, S, 

3S 9.09E-84 

20 KY510866 5,872-7,315 TAS5_S1 KY510918 

CP, MP, 

RdRp R, B, M, C, S, 3S 8.79E-56 

21 KY510909 5,688-7,357 KY445749 KY510851 

CP, MP, 

RdRp 

R, G, B, M, C, S, 

3S 5.67E-08 

22 KY510909 395-593 KY510861 TAS12_S1 RdRp R, G, B, 3S 1.53E-07 

Event LChV1 isolate 

Breakpoint 

position 

Major 

parent 

Minor 

parent 

Genes 

affected 

RDP4 detected 

methods 

Highest P 

value 

1 LV16 8,443-16,872  QLD13 KX192367 

HSP70, HP, 

CP R, G, B, C, S, 3S 1.13E-06 

2 TAS16 6,989-8,303  QLD13 LVV HP 

R, G, B, M, C, S, 

3S 8.10E-26 
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3 TAS16 3,113-3,709  QLD13 Y10237 RdRp, CP 

R, G, B, M, C, S, 

3S 1.79E-23 

4 TAS16 12,829-13,244  QLD13 KX192367 CP 

R, G, B, M, C, S, 

3S 7.39E-33 

5 LVV 8,285-16,875  KR736335 KX192366 

HSP70, HP, 

CP 

R, G, B, M, C, S, 

3S 7.86E-28 

6 EU715989  15,744-16,026  Y10237 KR736335 HP R, G, B, M, C, S 5.80E-28 

7 EU715989  13,281-13,449  Y10237 KR736335 CP 

R, G, B, M, C, S, 

3S 4.16E-08 

8 EU715989  15,672-16,160  Y10237 LV27_S1 HP R, G, B, M, C, S 3.35E-04 

Event LChV2 isolate 

Breakpoint 

position 

Major 

parent 

Minor 

parent 

Genes 

affected 

RDP4 detected 

methods 

Highest P 

value 

1 TAS16 8,562-12,198 TAS12 LV27 P53, P55, P60 

R, G, B, M, C, S, 

3S 8.31E-44 

2 LV16 10,501-11,497 AF531505 TAS12 P53 & P60 

R, G, B, M, C, S, 

3S 1.65E-35 

3 LV35 3,472-3,779 LVV LV16 P 182 R, G, B, M, C, 3S 2.49E-44 

4 TAS16 10,907-11,308 LV27 TAS12 P53 

R, G, B, M, C, S, 

3S 5.69E-33 

5 LVV 3,780-3,943 LV35 LV16 P 182 R, G, B, M, C, 3S 2.21E-21 

6 LVV 8,417-8,595 LV35 AF531505 P55 

R, G, B, M, C, S, 

3S 5.14E-23 

7 TAS12 6,877-7,043 TAS16 LV27 P14 R, G, B, M, C, 3S 2.22E-05 

Event PBNSPaV isolate 

Breakpoint 

position 

Major 

parent 

Minor 

parent 

Genes 

affected 

RDP4 detected 

methods 

Highest P 

value 

1 QLD2 4,519-4,817 TAS12 KJ792852 RdRp, CP 

R, G, B, M, C, S, 

3S 4.94E-59 

2 LV27 2,172-2,548 KC590346 VIC2 RdRp, CP 

R, G, B, M, C, S, 

3S 1.37E-44 

3 LV27 3,474-3,662 QLD2 EF546442 RdRp, CP 

R, G, B, M, C, S, 

3S 7.77E-28 

4 TAS12 7,778-11,005 LV27 KC590345 P6 G, B, M, C, S, 3S 1.69E-13 

*Coat protein (CP), heat shock (HSP), Helicase (Hel), Hypothetical protein (HP), movement protein (MP), RNA-

dependent RNA polymerase (RdRp) gene. 
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