
 

 



 
 

 

 

 



 



 



Supplementary Table 1. Oligonucleotide sequences used for PCR, real-time PCR and LAMP in this study. 

 

Assay Primers Sequence (5’-3’) Reaction condition Product size (bp) Reference 

PCR 

CuLCrV-F 

CuLCrV-R 

ATATCATGATTTTCGAGTACATAG  

AATGAAAGCCTAAGAGAGTG 

94°C, 3 min; 35  (94°C, 30 s; 54°C, 45 s; 

72°C, 1 min); 72°C, 7min 
541 This study 

SLCV-F 

SLCV-R 

TTTATGTGGGCCCTCGACC 

AGGACGACGGTCTTGAACC 

94°C, 3 min; 35  (94°C, 30 s; 58°C, 30 s; 

72°C, 30 min); 72°C, 7min 
612 [5] 

TYLCV-F 

TYLCV-R 

ACG CAT GCC TCT AAT CCA GTG TA 

CCA ATA AGG CGT AAG CGT GTA GAC 

94°C, 3 min; 35  (94°C, 30 s; 56°C, 30 s; 

72°C, 45s); 72°C, 7min 
543 [9] 

SMLCV-F 

SMLCV-R 

GGAGAGCATCACTGTGTATCAG 

CCCAGGAAACAGCTCTAACAA 

94°C, 3 min; 35  (94°C, 30 s; 56°C, 30 s; 

72°C, 30s); 72°C, 7min 
317 This study 

CYSDV-CP-F 

CYSDV-CP-R 

ATGGCGAGTTCGAGTGAGAATAA 

ATTACCACAGCCACCTGGTGCTA 

94°C, 3 min; 35  (94°C, 30 s; 50°C, 45 s; 

72°C, 1 min); 72°C, 7min 
755 [8] 

SqVYV-CP-F 

SqVYV-CP-R 

CCCTCGGAGAACTTG ATATGGAAGCAC 

CGCGTC CTTCCTCTCCAGGCGCTG 

 94°C, 3 min; 35  (94°C, 30 s; 63°C, 1 min; 

72°C, 1 min); 72°C, 7min 
1071 [1] 

CCYV-HSP-F 

CCYV-HSP-R 

TGCGTATGTCAATGGTGTTATG 

ATCCTTCGCAGTGAAAAACC 

94°C, 3 min; 35  (94°C, 30 s; 55°C, 30s; 

72°C, 30s); 72°C, 7min 
462 [4] 

ToCV-CP-F 

ToCV-CP-R 

ATGGAGAACAGTGCTGTTGC 

TTAGCAACC AGTTATCGATGC 

94°C, 3 min; 35  (94°C, 30 s; 57°C, 45s; 

72°C, 45s); 72°C, 7min 
774 [3] 

qPCR 

CuLCrVq-F  

CuLCrVq-R 

TGTGCATATCTGACGTGACCC  

TTCGTCCATCCAGATCTTCCC  

95°C, 120 s (optics off); 40  (95°C,10 s 

(optics off);  

60°C, 50 s (optics on)); 60°C-95°C, 0.2°C/s 

104 This study 

SLCV-F 

SLCV-R 

TTTATGTGGGCCCTCGACC 

AGGACGACGGTCTTGAACC 
191 [5] 

TYLCV-OM-F 

TYLCV-OM-R 

GAAGCCCTGATGTTCCCCGTGG 

GATTTAACACAGAACCTCTTACC 
159 [2] 

SMLCVq-F 

SMLCVq-R 

GAGCTTCTGGGACGACTTATTT 

CCCAGGAAACAGCTCTAACAA 
108 This study 

TSWV-N-F 

TSWV-N-R 

GCTTCCCACCCTTTGATTC 

ATAGCCAAGACAACACTGATC 
140 [6] 

LAMP 

CuLCrV-F3 

CuLCrV-B3 

CuLCrV-FIP 

CuLCrV-BIP 

CuLCrV-LF 

CuLCrV-LB 

AAATCCAGGTGACCGCTAAG   

CCTGAAACGTGGGCATGTC   

CGGCCAATGCGAGCTAGAAGTAGCCTAACGAACGGGACCA   

AGCGGCATCCCTCCCAAAATCATCGTTCACTCTCGTTCCA   

TCAAGAACGGGGAAGACGA   

AATCATCAGCCCACTCCTGT 

90°C, 3 min; 71°C, 60 min; 98-80°C, 0.05°C/s NA This study 

Rubisco 
Rbc-F 

Rbc-R 

TACTTGAACGCTACTGCAG 

CTGCATGCATTGCACGGTG 

94°C, 2 min; 35  (94°C, 30 s; 50°C, 30s; 

68°C, 45s); 68°C, 5 min 
186 [7] 
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Supplementary Table 2. Summary statistics for the overall match between CuLCrV and 5 other closely related begomoviruses for LAMP 

primer binding sites1 

 

 

 

 

 

1 Identity % = Pairwise identity between nucleotide sequences of CuLCrV DNA-A and other closely related begomovirus DNA-A; Protein Identity (%) = Pairwise identity between 

amino acid sequences of CuLCrV DNA-A and other closely related begomovirus DNA-A; Presence of SNPs (Y/N) = whether there is any single nucleotide polymorphism (SNP) 

present within the above stated begomoviruses for CuLCrV-LAMP primers binding sites; No. of SNPs (bp) = Number of SNPs present within the above listed begomoviruses for 

CuLCrV-LAMP primers binding sites; Presence of In/Del mutation (Y/N) = whether there is any insertion or deletion mutation present within the above stated begomoviruses for 

CuLCrV-LAMP primers binding sites; No. of In/Del mutation (bp) = Number of insertion or deletion mutation present within the above mentioned begomoviruses for CuLCrV-LAMP 

primers binding sites. N/A = Not applicable, bp = base pair. 

Supplementary Table 3. Optimization of temperature of the LAMP reaction for CuLCrV using real-time LAMP detection system Genie® III. 

Selected temperature for LAMP amplification is highlighted with a bold format. 

Tmamp (°C)a Tiamp (Min:S)b Ta (°C)c 

65 49.3 86.56 

66 38.3 86.53 

67 38 85.94 

68 39.15 84.68 

69 29.15 85.22 

70 27.3 85.95 

71 18.15 86.58 

72 19.3 86.29 

73 30.15 86.53 

 
a Amplification temperature in degree Celsius (°C) 
b Amplification time in minutes and seconds (Min:S) 
c Annealing temperature in degree Celsius (°C) 

Name of 

Viruses 

Identity 

(%) 

Protein 

Identity (%) 

Presence of 

SNPs (Y/N) 

No. of 

SNPs (bp) 

Presence of In/Del 

mutation (Y/N) 

No. of In/Del 

mutation (bp) 

BCMV 79.8 84.1 Yes 39 No N/A 

MCLCV 79.8 78.3 Yes 52 Yes (Insertion) 30 

SYMMV 79.7 77.4 Yes 47 Yes (Insertion) 30 

SLCV 81.8 83.6 Yes 46 Yes (Deletion) 6 

SMLCV 83.2 86 Yes 41 No N/A 


