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Section 1. Primers’ sequences for target AMV gene and the amplicons obtained with them

Table S1. Primers for AMV detection designed in previous researches.

Name Sequence 5’-3’ Length, | Target Predicted | Amplicon | Ref
nt RNA of | dimers length,

AMV bp

genome
AMV CP1 F | TCCATCATGAGTTCTTCAC 19 RNA 3 No 752 [1]
AMV CP1 R | AGGACTTCATACCTTGACC 19
AMV F1 CCATCATGAGTTCTTCACAAAAG | 23 RNA 3 No 351 [2]
AMV R1 TCGTCACGTCATCAGTGAGAC 21
AMV F2 ATCATGAGTTCTTCACAAAAGAA | 23 RNA 3 No 669 [2]
AMV R2 TCAATGACGATCAAGATCGTC 21 Yes
AMV RNA2 | CGTTCCTACCATAAGGGATGTC 22 RNA 2 No 795 [3]
F2
AMV RNA2 | CTTTTGTCAAACTTCGAAAAGTC 23 Yes
R2
AMV CP GCGAGATTCCTCTACAGTTT 20 RNA 3 No 363 (4]
214F
AMV CP GACCCAAACTTCGTTGAATC 20 Yes
576R

Sites of designed primers recognition:

>AMV RNA3 A gene
CAATTACTTCCATCATGAGTTCTTCACAAAAGAAAGCTGGTGGGAAAGCTGGTAAACCTACTAAACGTT
CTCAGAACTATGCTGCCTTACGCAAAGCETCAACTGCCGAAGCETCCGGCGTTGAAAGTCCCGGTTGTAA
AACCGACGAATACTATACTGCCACAGACGGEETIGEGTGTGGOAMAGCCTCGGGACCCCTCTGAGTCTGA
Gl CC eI CCCeCTGAGAIECTCTACAGTTTTCTGAAGGATTTCGCGGGACCTCGGATCCT
CGAAGAGGATCTGATTTACAGGATGGTGTTTTCCATAACACCGTCCTATGCCGGCACCTTTTGICIGAGH
CTGAGGATGGTAGGGCCGTTGCGCATGGTAATCCCATGCAAGAATTTCCTCATGGC
GCGTTTCACGCTAATGAGAAGTTCGGGTTTGAGTTGGTCTTCACAGCTCCTACCCATGCGGGAATGCAA
AACCAAAATTTCAAGCATTCCTATGCCGTAGCCCTCTGTCTGGACTTCGACGCGCAGCCTGAGGGATCTA
AAAATCCCTCATACCGATTCAACGAAGTTTGGGTCGAGAGAAAGGCGTTCCCGCGAGCAGGGCCCCTCC
GCAGTTTGATTACTGTGGGGCTGCTCGACGAAGCTGACGATCTTGATCGTCATTGATGTACCCCATTAAT
TTGGGATGCCAAAGTCATTTGATGCTGACCTCCACTGGGTGGATTAAGGTCAAGGTATGAAGTCCTATT
CGCTCCTGATAGGATCGACTTCATATTGCTTATATATGTGCTAACGCACATATATAAATGCTCATGCAAAA
CTGCATGAATGCCCCTAAGGGATGC

Primer annealing legend: F1, F3, F4, THF FAM, -, ., ., R3

Table S2. Lengths of potential amplicons, bp.

F1 F3 F4 THF FAM
R1 351 358 274 223

R3 360 367 283 232

R4 227 243 150 99




Section 2. In vitro transcription of target AMV RNA3A

In-vitro transcription of AMV RNA3A was performed as described in the Material and Methods
Section. A DNA template with a length of 900 bp was synthetized by PCR. 2.5 pL (1/20 volume)
of transcription mix taken after 3h of the reaction was analyzed by electrophoresis in 2% agarose-
TBE gel (Figure S1A). Target RNA (859 nt) was detected as band and corresponded 400-500 bp of
DNA ladder. The mix was treated by DNAsel and then purified though the RNA cleanup kit. 50 ng

RNA was analyzed by electrophoresis in 2% agarose-TBE gel (Figure S1B).
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Figure S1. Electrophoresis of RNA corresponding CP gene of AMV (AMV RNA3A) in 2% agarose
gel in TBE. A. Transcription mix after 3h of the reaction: M — DNA ladder marker (Evrogen), mix —
transcription mix. B. Purified AMV RNA3A after DNAsel treatment and cleaning by RNA kit (NEB).
M - DNA ladder marker (Evrogen), CP — RNA of coat protein or AMV RNA3A.



Section 3. Primers’ selection by RT-qPCR

The transcribed AMV RNA3 was sequentially diluted from 107 to 10 copies and used as a template
for sensitivity assessment. All the tested pairs demonstrate a saturation signal at a low
concentration of AMV RNA3 or mQ background in RT-gPCR. It should cause the formation of by-
products or cross-reaction between the primers. All tested pairs showed non-pronounced linear
concentration dependence (Figure S2) that impaired the quantification of the AMV RNAS3 target.
Feasibly, the low sensitivity of RT-qPCR (10%°-10° copies for different pairs) could be caused by

the twisting of the RNA.
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Figure S2. Results of RT-qPCR of target AMV RNA3A obtained with different combinations of
primers. A. RT-gPCR curves obtained with F1-R1, F1-R3, F3-R1, and F3-R3 primers’ combination.

B. RT-gPCR curves obtained with F1-R4, F3-R4, F4-R1, F4-R3, and F4-R4 primers’ combination.
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Figure S3. Electrophoresis of samples after RT-qPCR with the F4-R4 pair in presence of different

amounts of the target AMV RNA. M — DNA ladder marker (Evrogen).



Section 4. Results of RT-RPA-LFT and their sigmoidal fits
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Figure S4. Results of RT-RPA-LFT for different amount of synthetic AMV RNA3 performed by

primers-labeling and probe-labeling methods. The target RNA diluted in TE buffer or in potato

total DNA. Curves were obtained by sigmoidal fitting.

Table S3. Parameters of sigmoidal fits for results of RT-RPA-LFT for different amount of synthetic
AMV RNA3 performed by primers-labeling and probe-labeling methods.

Model Logistic

Equation y =A2 + (A1-A2)/(1 + (x/x0)"p)

Plot primers-labeling in | probe-labeling in | primers-labeling | probe-labeling
potato total DNA potato total DNA | in buffer in buffer

Al 2.6+0.03 0.04+0.41 1.06 £0.24 0.47+0.21

A2 41.97 £0.23 4247 +1.73 53.1+3.48 50.57+1.11

x0 (half-maximum | 1.8E5 + 0.8E5 4.0E6 + 0.9E6 1.8E6 + 0.5E6 9.0E7 + 0.9E7

binding)

p 1.92+0.14 1.0+0.15 1.52£0.38 0.99 +0.05

R-Square 0.99998 0.99785 0.99769 0.99923




Section 5. Verification of healthy and infected samples by RT-qgPCR
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Figure S5. Ct values of samples extracted from healthy (H) and infected (1) plants. The dashed line

represents detection limit.
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