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Figure S1. Sample preparation method from fresh or dried banana leaf tissue for RPA-Cas12a BBTV detection.





Table S1. Conversion of BBTV_DNA-R_gBlock molar concentrations to mass (fg/µl) and copy number (copies/µl) for the 1:4 serial dilution series. The BBTV_DNA-R_gBlock is 263 bp in length and calculations are based on a molecular weight of 163802.91 g/mol.
	Molarity
	Mass (fg/µl)
	Copies/µl

	20.9 fM
	3.42
	12586

	5.23 fM
	0.855
	3147

	1.31 fM
	0.214
	787

	327 aM
	0.0534
	197

	81.7 aM
	0.0134
	49.2

	20.4 aM
	0.00334
	12.3

	5.11 aM
	0.000835
	3.07

	1.28 aM
	0.000209
	0.768

	0.319 aM
	5.22E-05
	0.192
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Figure S2. Alignment of 54 DNA-R target region sequences from banana bunchy top virus isolates submitted to NCBI or published after 1993. GenBank accession numbers are listed in the leftmost column. Alignment was performed with MAFFT. RPA primers (BBTV_F2 and BBTV_R2) are indicated by blue arrows; the LbCas12a crRNA target recognition sequence (BBTV_crRNA) is highlighted in red, and the associated protospacer adjacent motif (PAM; 5'-TTTA) is shown in in purple.
	


Table S2. List of nucleic acids used in this study. All nucleic acids were supplied by Integrated DNA Technologies (IDT). Within the BBTV_DNA-R_gBlock sequence, the BBTV_F2 and BBTV_R2 binding sites are highlighted in blue, the LbCas12a crRNA target recognition sequence (BBTV_crRNA) is highlighted in red, and the associated protospacer adjacent motif (PAM; 5'-TTTA) is highlighted in purple.
	Name
	Sequence (5’-> 3’)
	Reference

	BBTV_F2
	ACAAGAATCGAAGGTCCCTTCGAGTTTGGTGC
	Kapoor et al. (2017)

	BBTV_R2
	CTCTGTATAATGTATCCTTACTTCTATCGAAGG
	Kapoor et al. (2017)

	BBTV_crRNA
	UAAUUUCUACUAAGUGUAGAUAAUUGUCAUGUAAUGAUAAUU
	-

	FL_reporter
	6-FAM-TTATTATT-BHQ1
	Broughton et al. (2020)

	LFA_reporter
	6-FAM-TTATTATT-Biotin
	Broughton et al. (2020)

	BBTV_DNA-R_gBlock
	AACGAAAGGGAAGCCAAGAAGAAGCGCGGTCATACTGTATGAAGGAAGATACAAGAATCGAAGGTCCCTTCGAGTTTGGTGCATTTAAATTGTCATGTAATGATAATTTATTTGATGTCATACAGGATATGCGTGAAACGCACAAAAGGCCTTTGGAGTATTTATATGAATGTCCTAACACCTTCGATAGAAGTAAGGATACATTATACAGAGTACAAGCAGAGATGAATAAAACGAAGGCGATGAATAGCTGGAGAACTTCT
	-
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[bookmark: OLE_LINK1]Figure S3. RPA-Cas12a fluorescence detection of (a) 0 am (NTC – no template control) and (b) 327 aM BBTV_DNA-R_gBlock target in banana leaf tissue extracts prepared using five crude extraction solutions. For DNA/RNA Shield DirectDetect (DNA/RNA Shield; Zymo Research), Tris-EDTA (TE) buffer, water and Phosphate-buffered saline (PBS), 100 mg leaf tissue was ground with a micropestle in 320 µl of the respective solution, heated at 95 °C for 5 min, centrifuged at 13000 g for 1 min and the supernatant collected. For the DNA Extract All Reagents Kit (DNA Extract; Thermo Fisher Scientific), 100 mg tissue was ground in 160 µl lysis solution, heated at 95 °C for 5 min, mixed with 160 µl stabilising solution, centrifuged at 13000 g for 1 min and the supernatant collected. 100ul of each of the five collected supernatant was spiked with 0 aM (NTC) or 327 aM BBTV_DNA-R_gBlock, vortexed and used directly in the RPA-Cas12a assay. Fluorescence was recorded over 25 min using a VANTAstar plate reader (BMG Labtech). Curves show the mean of triplicates; shaded regions indicate standard deviation.
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Figure S4. Field collected BBTV infected banana plants showing characteristic dot and dash chlorotic streaks on the leaves (plants 1 and 2) and leaf sheath (plant 3). RPA-Cas12a BBTV test results from leaf biopsies taken from these plants are shown in Figure 6b and c.
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