SatRNA-mediated exacerbation of disease symptoms in plants reduces virus transmission potential by aphids
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Protocol S1 Virus and satRNA presence verification in the infected plants by reverse transcription polymerase chain reaction (RT-PCR){Wrzesińska, 2016 #168}
To verify the cucumoviruses and satRNAs presence in the agroinfiltrated plants at 9 dpi, 1 cm in diameter leaf fragments were collected for the analysis. Total RNA was extracted using 500 μL of TRI Reagent Solution (Thermo Fisher Scientific, Waltham, MA, USA) followed by precipitation with 2-propanol and washing with 70% ethanol. The air-dried precipitate was suspended in nuclease-free water. The quantity and quality of the RNA were estimated in a DS-11 Series Spectrophotometer (DeNovix, Wilmington, DE, USA). One μg of RNA was reverse transcribed using RevertAid Reverse Transcriptase (Thermo Fisher Scientific) with a random hexamer primer (EURx, Gdańsk, Poland) according to the manufacturer’s instructions. The PCR reaction mixture (10 μL) contained 1× DreamTaq Green PCR Master Mix (Thermo Fisher Scientific), 0.5 μM forward primer, 0.5 μM reverse primer, and 1 μL of cDNA. To verify PSV and satRNA-P presence, PSVCP1 and PSVCP2 primers, and PSVsat1 and PSVsat2 primers were used, respectively (Table S1). Whereas, for CMV as well as non-nc- and nc-satRNAs detection, CMVcpF and CMVcpR primers, and CMVsatF and CMVsatR primers were used, respectively (Table S1).

Table S1 Primers used in this study for the detection of fragments corresponding to coat proteins (CPs) genes and the fragments of satRNAs (satRNAs) sequences of peanut stunt virus (PSV) and cucumber mosaic virus (CMV) using reverse transcription polymerase chain reaction (RT-PCR)
	Primer name
	Primer sequence (5’→3’)
	Annealing temperature
	Function

	PSVCP
	1: TACCTTTTGGGTTCAATTCC
	45°C
	Detection of PSV coat protein sequence [1]

	
	2: GACTGACCATTTTAGCCG
	
	

	PSVsat
	1: CACTGTAATGGTGATGCGACAG
	55°C
	Detection of PSV satRNA-P sequence 

	
	2: CGGTACAGCAGTCCTGATAG
	
	

	CMVcp
	F: ATGGACAAATCTGAATCAACCAGT
	60°C
	Detection of CMV coat protein sequence 

	
	R: TCAGACTGGGAGCACTCCA
	
	

	CMVsat
	F: GTTTTGTTTGATGGAGAATT
	52.7°C
	Detection of CMV non-nc- and nc-satRNAs sequences 

	
	R: GGGTCCTGTAGAGGAATGATAG
	
	




Table S2 Primers used in this study for the synthesis of agroinfectious clones
	Primer name
	Primer sequence (5’→3’)
	Function

	PSVg1F
	ATTTCATTTGGAGAGGGTTTTATCACGAGCGTACGG
	Forward primer, for amplification of PSV-G RNA1; sequence essential for recombination with 5´ end of binary vector is underlined

	PSVp2F
	ATTTCATTTGGAGAGGGTTTTATCAAGAGCGTACGG
	Forward primer, for amplification of PSV-G RNA2; sequence essential for recombination with 5´ end of binary vector is underlined [2]

	PSVp3F
	ATTTCATTTGGAGAGGGTTTTACCAACCAGGAATCTG
	Forward primer, for amplification of PSV-G RNA3; sequence essential for recombination with 5´ end of binary vector is underlined [2]

	PSVp123R
	GATGCCATGCCGACCCTGGTCTCCTTATGGAACCCTC
	Common reverse primer, for cDNA synthesis and amplification of PSV-G RNA1 and RNA3; sequence essential for recombination with 3´ end of binary vector is underlined [2]

	PSVg2R
	GATGCCATGCCGACCCTGGTCTCCTATGGAAACCCTC
	Reverse primer, for cDNA synthesis and amplification of PSV-G RNA2; sequence essential for recombination with 3´ end of binary vector is underlined

	CMVnonNCsatF
	ATTTCATTTGGAGAGGGTTTTGTTTGTTAGAGAATT
	Forward primer, for amplification of CMV non-necrogenic satRNA; sequence essential for recombination with 5´ end of binary vector is underlined

	CMVnonNCsatR
	GATGCCATGCCGACCCGGGTCCTGTAGAGGAATGTGTA
	Reverse primer, for amplification of CMV non-necrogenic satRNA; sequence essential for recombination with 3´ end of binary vector is underlined

	CMVNCsatF
	ATTTCATTTGGAGAGGGTTTTGTTTGATGGAGAATT
	Forward primer, for amplification of CMV necrogenic satRNA; sequence essential for recombination with 5´ end of binary vector is underlined

	CMVNCsatR
	GATGCCATGCCGACCCGGGTCCTGTAGAGGAATGATAG
	Reverse primer, for amplification of CMV necrogenic satRNA; sequence essential for recombination with 3´ end of binary vector is underlined
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Figure S1 Schematic representation of the olfactometer. The arrows indicate the direction of the rotation of side jars. The [image: Obraz zawierający Grafika, symbol, krąg, Czcionka

Zawartość wygenerowana przez AI może być niepoprawna.] sign stands for the air pump. Aphid image was obtained from TogoTV


Table S3 Primers used in this study for the quantification of peanut stunt virus (PSV) and cucumber mosaic virus (CMV) genomic strands, and their satRNAs by quantitative real-time PCR (RT-qPCR) and digital droplet (ddPCR)
	Primer name
	Primer sequence (5’→3’)
	Annealing temperature
	Function

	PSVq1
	F: CTTCTGCCCTCGTTGATAAAG
	57°C
	Detection of PSV RNA1 in qPCR/ddPCR [3]

	
	R: CATACCGATTTCGAATCACTTC
	
	

	PSVq2a
	F: CTTCTAGGTATCCCCGTAAG
	60°C
	Detection of PSV RNA2 in qPCR/ddPCR [3]

	
	R: CAAGCACATTGATACCCTATC
	
	

	PSVq3a
	F: CTAGTCGGACTTTAACACAAC
	56°C
	Detection of PSV RNA3 in qPCR/ddPCR [3]

	
	R: ACGCTCATATATCCCTTAGAC
	
	

	PARNA
	1: GGGAGGGCGGGCGTTCGTAGTG
	60°C
	Detection of PSV satRNA-P in qPCR/ddPCR [3]

	
	2: GCCGTGGCCTTTCGTGGTC
	
	

	CMVq1
	F: GGAGAGGAATGGGACGTGATATC
	60°C
	Detection of CMV RNA1 in qPCR/ddPCR [4]

	
	R: CAAAATCTTCCCATCGGTAACAG
	
	

	CMVq2a
	F: ATGAGCTCCTTGTCGCTTTTG
	60°C
	Detection of CMV RNA2 in qPCR/ddPCR [4]

	
	R: TTATTAAACGCAGGGCACCAT
	
	

	CMVq3a
	1: CACGGTCGTATTGCTTCCTT
	60°C
	Detection of CMV RNA3 in qPCR/ddPCR

	
	2: GAAACGCATTGCCCATCTAT
	
	

	CMVqsat
	F: GCGAGCTATGTCCGCTACTC
	60°C
	Detection of CMV non-nc- and nc-satRNAs in qPCR/ddPCR 

	
	R: GACATTCACGGAGATCAGCA
	
	




[image: Obraz zawierający tekst, zrzut ekranu, Czcionka, numer
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Figure S2 Peanut stunt virus (PSV) (a) and cucumber mosaic virus (CMV) (b) coat protein (upper row) and satellite RNAs (satRNAs) (lower row) sequences identification in the agroinfiltrated Nicotiana benthamiana plants. M – molecular mass marker, K+ – positive controls [plasmids with sequences corresponding to individual RNA strands: in (a) for PSV, PSV-G and PSV-P RNA3 (upper row), and satRNA-P (lower row); in (b) for CMV, CMV RNA3 (upper row), and non-necrogenic satRNA (non-nc-satRNA) and necrogenic satRNA (nc-satRNA), respectively (lower row)]; Krt – reverse transcription negative control (without RNA template); NTC – no cDNA template contro
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