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S1. Number of aphids used for CLRDV-transmission 
The number of aphids to facilitate optimal CLRDV transmission was evaluated. 

Three to five weeks post germination, five potted plants of cotton were placed in a new 
insect-proof cage. Adult viruliferous aphids obtained after 72h of acquisition access pe-
riod (AAP) on CLRDV-infected cotton plants were caged on the abaxial side of each non-
infected cotton plant using leaf cages. Aphids were provided with a 72h inoculation access 
period (IAP) on test plants, following which the leaf cages were removed. After the IAP, 
cotton plants were sprayed with imidacloprid (1% Montana 2F, Rotam, Greensboro, NC, 
USA) to eliminate any remaining aphids. The topmost young leaves with petiole were 
collected from each inoculated test plant at three weeks post inoculation and tested for the 
presence of CLRDV by RT-PCR. 

 Results indicated that consistent virus transmission was obtained while using 100 
aphids. Therefore, 100 aphids were used in all future transmission experiments. CLRDV-
transmission was not achieved with 10 aphids in all three repeats (Table S1). 

Table S1: Number of aphids used for CLRDV transmission from virus-infected to non-infected cot-
ton plants 

No. of CLRDV-infected/inoculated cotton plants 
Repeats 10 aphids 20 aphids 50 aphids 100 aphids 

I  0/5  1/5  2/5  5/5 
II  0/5  0/5  1/5  4/5 
III  0/5  1/5  3/5  4/5 

Total  0/15  2/15  6/15  13/15 
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S2. Plants inoculated by viruliferous and non-viruliferous aphids 

Figure S1. Photographs of CLRDV-inoculated and mock-inoculated plants 21 days post aphid-me-
diated inoculation. Plants inoculated with viruliferous and non-viruliferous aphids (mock-inocu-
lated) were tested by RT-PCR. None of the mock-inoculated plants tested positive for CLRDV. A= 
Cotton, B= Hibiscus, C= Okra, D= N. benthamiana, E= Palmer amaranth, F= Prickly sida. 

S3. CLRDV host range 
Aphid-mediated CLRDV inoculation on 14 plant species and cotton resulted in 

CLRDV infection in five plant species along with cotton. None of the remaining nine plant 
species viz., abutilon, marshmallow, hollyhock, summer squash, country mallow, chick-
pea, arrowleaf sida, evening primrose, and henbit tested positive for CLRDV tested via 
RT-PCR (Table S2). RT-qPCR also indicated no CLRDV accumulation in these nine hosts 
that tested negative via RT-PCR. 

Table S2: Number of CLRDV-inoculated plant samples 

S.No. Host No. of plants CLRDV-infected/inoculated 
1 Abutilon 0/20 
2 Marshmallow 0/20 
3 Hollyhock 0/20 
4 Summer squash 0/20 
5 Country mallow 0/20 
6 Chickpea 0/20 
7 Arrowleaf sida 0/20 
8 Evening primrose 0/20 
9 Henbit 0/20 
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S4. CLRDV detection from seeds of hosts 
Seeds of hosts (cotton, hibiscus, okra, N. benthamiana, Palmer amaranth, and prickly 

sida) used in aphid-mediated transmission experiment were used for CLRDV detection. 
For cotton, hibiscus, and okra, individual seeds were used for RNA extraction; whereas 
for N. benthamiana, Palmer amaranth, and prickly sida, a pool of ten seeds were used for 
RNA extraction. RNA from the pool of ten seeds of N. benthamiana, Palmer amaranth, and 
prickly sida was considered as one sample. Seeds were soaked in water for 24h and then 
RNA was extracted using the SpectrumTM Plant Total RNA kit (Sigma-Aldrich, St. Louis, 
MO, USA) following manufacturer’s instructions. The presence or absence of CLRDV in-
fection was determined by RT-PCR as explained in section 2.3. Infected leaf tissue was 
used as the positive control. 

 Results indicated that CLRDV was not present in the seeds of CLRDV hosts (cotton, 
hibiscus, okra, N. benthamiana, Palmer amaranth, and prickly sida) (Table S3).  

Table S3: Seeds of CLRDV hosts tested for presence of virus 

S.No. Host No. of CLRDV detected / tested seed samples 
1 Cotton 0/5 
2 Hibiscus 0/5 
3 Okra 0/5 
4 N. benthamiana 0/5 
5 Palmer amaranth 0/5 
6 Prickly sida 0/5 

S5. Relative quantitation of CLRDV P1 gene in plant hosts 
Primers for the P1 gene was designed in house and the respective housekeeping gene 

(actin) from each host (except prickly sida) were obtained from the literature (Table S4). 
Relative quantities of CLRDV P1 gene was normalized with respective host genes. Two 
microliters of diluted cDNA (diluted 1:20) was used as template for the qPCR with three 
technical replicates. For each sample, relative quantitation was achieved by the 2–ΔΔCt 
method. Relative qPCR was performed using 7.5 µl GoTaq® qPCR Master Mix (Promega, 
Madison, WI, USA) mixed with 0.5 µl of each primers (0.3 µM), 1µl of cDNA, and nucle-
ase-free distilled water for a final volume of 15 µl in a QuantStudio™ 3 Real-Time PCR 
System (Applied Biosystems by Thermo Fisher Scientific, Waltham, MA, USA). The qPCR 
conditions included an initial denaturation step at 95°C for three minutes followed by 40 
cycles at 95°C for 15s and 60°C for one minute. Finally, the melting curve analysis was 
conducted to evaluate the specificity of the fluorescence signal. 

Table S4: List of primers used for CLRDV P1 and host actin genes 

S.No. Primer Pair Sequence Amplicon size References 
Cotton F TTGCAGACCGTATGAGCAAG 129bp (Artico et al. 2010) 

R ATCCTCCGATCCAGACACTG 
Hibiscus F TTGCAGACCGTATGAGCAAG 150bp (Niu et al. 2017) 

R ATCCTCCGATCCAGACACTG 
Okra F ACACTGTGCCAATCTATGAAG 145bp (Zhang et al. 2022) 

R ACAATTTCCCGCTCAGCAGTG 
N. benthamiana F TCCTGATGGGCAAGTGATTAC 114bp (Pupim et al. 2008) 

R TTGTATGTGGTCTCGTGGATTC 
Palmer amaranth F CGTGACCTGACTGATTACCTTA 178bp (Liu et al. 2012) 

R GCTCGTAGTTCTTCTCAATGGC 
CLRDV P1 F CCGATAGTTCCTGAGTCGGC 189bp This study 

R TGCCACTTGTTTGGCTACCT 
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The results indicated that CLRDV P1 gene level in hosts varied significantly (F = 
28.634, df = 4, 22, P < 0.0001). CLRDV P1 gene levels were the highest in N. benthamiana 
and the lowest in Palmer amaranth and okra. CLRDV P1 gene levels in cotton and hibiscus 
did not differ from each other (Figure. S2). The results were similar to CLRDV CP copies 
in hosts as described in section (3.1). 

Figure S2. Normalized abundance of CLRDV P1 in relation with the housekeeping gene. Boxes with 
whiskers represent CLRDV accumulation on infected hosts that tested positive for CLRDV three 
weeks post aphid-mediated inoculation. Different letters on boxes indicate significant differences 
between treatments. 
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