Supplemental Figure 1. qRT‑PCR analysis of PMMoV RNA accumulation in systemically infected leaves at 20 dpi. (a, b) qRT-PCR analysis of the relative expression of PMMoV CP in plants inoculated with pKL736, pKL736‑PDS156, pKL736‑PDS300, and pKL736‑PDS526 in Zunla-1 (a) and JS (b). Data are shown as means ± SD of three biological replicates. Different letters indicate statistically significant differences (P ≤ 0.05) as determined by one way ANOVA.
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Supplemental Figure 2. Comparison of silencing phenotype and viral accumulation between pKL736-PDS156- and pKL736-LUC150-inoculated pepper plants. (a) Representative phenotypes of systemic leaves at 20 dpi. Plants inoculated with pKL736-PDS156 exhibited pronounced photobleaching, whereas those inoculated with the same-length non-targeting control (pKL736-LUC150) showed no visible symptoms. (b, c) qRT-PCR analysis of relative transcript levels of CaPDS and PMMoV CP in systemically infected leaves of pepper cultivars Zunla-1 (b) and JS (c) at 20 dpi. Data are shown as means ± SD of three biological replicates. Statistical significance as determined by Student’s t-test was denoted by **, P < 0.01 and ns, indicating not statistically significant.
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Supplemental Figure 3. The application of PMMoV induced NbPDS silencing in N. benthamiana. (a) The typical phenotype of photobleaching was observed in plants treated with pKL736-NbPDS at 18 dpi. (b) qRT-PCR analysis was performed to detect the NbPDS mRNA levels in pKL736-NbPDS treated plants. Data are shown as means ± SD of three biological replicates. Asterisks indicate significant differences compared with the LUC control (**, P<0.01; Student's t-test). Representative images from three independent experiments are shown.
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Supplemental Figure 4. Characterization of CaeIF4E silenced pepper plants. (a) Phenotypes of control (LUC) and eIF4E‑silenced pepper plants at 20 dpi, showing no significant differences in growth or development. (b) qRT‑PCR analysis of CaeIF4E transcript levels in silenced plants compared with the LUC control. Data are shown as means ± SD of three biological replicates. Statistical significance as determined by Student’s t-test was denoted by **, P < 0.01.
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Supplemental Figure 5. Specificity validation of the anti‑potyvirus CP antibody by Western blot analysis. Specific bands of approximately 30 kDa were detected in protein extracts from pepper plants infected with PepMoV or ChiVMV, whereas no cross‑reaction was observed in extracts from non‑infected (CK) or PMMoV‑infected pepper plants. RbcL served as a loading control. 

[image: ]


Supplemental Figure 6. Plant height statistics of pepper at 30 dpi following infection with PMMoV or TRV in Zunla-1 and JS pepper plants (n = 15). TRV-infected plants exhibited significantly reduced height compared to PMMoV-infected and non-infected controls (CK). Bars denote the Mean with ± SEM derived from 15 biological replicates. 
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Supplemental Figure 7. Plant stunting, as well as leaf and stem necrosis, were caused by TRV infection in Zunla-1 and JS. The necrosis is indicated by the red arrow.
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Supplemental Table1. The primers used in this study.

	Name
	Primers (5'-3')
	Description

	P1
	ccgagtcttcttcgttttaactcccgggttccaatggctgacagattac
	forward primer for amplification of SGP with Sma I restriction site to construct pKL736

	P2
	gcactggaaactgtgtaagccatagttaaaacgaagaagactcggcgtc
	reverse primer for amplification of SGP with Sma I restriction site to construct pKL736

	P3
	atggcttacacagtttccagtgc
	forward primer for amplification of linearized pCB-PMMoV Vector to construct pKL736

	P4
	ttaaaacgaagaagactcggcgtc
	reverse primer for amplification of linearized pCB-PMMoV Vector to construct pKL736

	P5
	ccgagtcttcttcgttttaactcccatgaagactaatctttttctctttctcatc
	forward primer for pKL736-GFP

	P6
	cgtaatctgtcagccattggaacccgggttaaagctcatcatgtttgtatagttc
	reverse primer for pKL736-GFP

	P7
	ccgagtcttcttcgttttaactcccacggacatgtcagcatacaca
	forward primer for pKL736-CaPDS156, pKL736-CaPDS300, and pKL736-CaPDS526

	P8
	cgtaatctgtcagccattggaacccgggctggaaagagattccatatttccaaa
	reverse primer for pKL736-CaPDS156

	P9
	cgtaatctgtcagccattggaacccgggactgaactcacgaataaaaaagattgagct
	reverse primer for pKL736-CaPDS300

	P10
	cgtaatctgtcagccattggaacccgggaacaaggtgtgccggatagggtga
	reverse primer for pKL736-CaPDS526

	P11
	gccgagtcttcttcgttttaactcccgacgaacgtgtacatcgactga
	forward primer for pKL736-LUC150

	P12
	cgtaatctgtcagccattggaaccccgggggcatttcgcagcctacc
	reverse primer for pKL736-LUC150

	P13
	ccgagtcttcttcgttttaactccccttcagttttctgtcaaaccatatatg
	forward primer for pKL736-NbPDS

	P14
	cgtaatctgtcagccattggaacccgggcagtacaattaaaggagatgc
	reverse primer for pKL736-NbPDS

	CaTublin-F
	tggacgttacctgacagctt
	primer used for qRT-PCR

	CaTublin-R
	tggatgccatctttagccca
	

	CaPDS-F
	ggctaaggatttccggcctt
	primer used for qRT-PCR

	CaPDS-R
	cgcggagaagatcggaatga
	

	CaeIF4E-F
	ctcgcttcgcaacgtctaca
	primer used for qRT-PCR

	CaeIF4E-R
	ggatcttcccactttggctca
	

	NbActin-F
	ggactctggtgatggtgtca
	primer used for qRT-PCR

	NbActin-R
	gaacatgtaaccacgctcgg
	

	NbPDS-F
	ccacgacccgaagattgaca
	primer used for qRT-PCR

	NbPDS-R
	ggtttagttgggcgtgagga
	

	PMMoVCP-F
	gacgaggcgggtagatgatg
	primer used for qRT-PCR

	PMMoVCP-R
	agttgtagcccaggtgagtc
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