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Supplementary material

Table S2: The GenBank accession numbers for amino acid (aa) sequences of the RNA-dependent RNA polymerase (RdRp), Movement 
Protein (MP) and Coat Protein (CP) for six exemplar species in the Trichovirus genus including Grapevine Pinot virus, Apple chlorotic leaf 
spot virus, Apricot pseudo-chlorotic leaf spot virus, Cherry mottle leaf virus, Peach mosaic virus and Grapevine berry inner necrosis virus.

Trichovirus species RNA-dependent RNA polymer-
ase (RdRp) GenBank accession 
number

Movement Protein (MP) Gen-
Bank accession number

Coat Protein (CP) GenBank 
accession number

Apple chlorotic leaf spot virus NP_040551.1 NP_040552.1 NP_040553.1
Apricot pseudo-chlorotic leaf 
spot virus

YP_224130.1 YP_224131.1 YP_224132.1

Cherry mottle leaf virus NP_062428.1 NP_062429.1 NP_062430.1
Peach mosaic virus YP_002308565.1 YP_002308566.1 YP_002308567.1
Grapevine berry inner necro-
sis virus

YP_004293216.1 YP_004293217.1 YP_004293218.1

Grapevine Pinot gris virus YP_004732978.2 YP_004732979.2 YP_004732980.2

Table S1: Contents of initiation media to prepare grapevine tissue culture plantlets.

Ingredient Amount

Murashige and Skoog (MS) Salts 2.2 g/L
Indole-3-butyric acid (IBA) 0.3 mg/L
saccharose 25 g/L
agar 7 g/L

https://orcid.org/0000-0001-6182-7093
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Table S5: Conserved amino acid sequence motifs occurring in order as they are encoded along the grapevine Pinot gris virus (GPGV)  
genome, 5’ to 3’, in the RNA-dependent RNA polymerase (RdRp), Movement Protein (MP) and Coat Protein (CP) of the six exemplar species 
of the genus Trichovirus including Grapevine Pinot virus, Apple chlorotic leaf spot virus, Apricot pseudo-chlorotic leaf spot virus, Cherry 
mottle leaf virus, Peach mosaic virus and Grapevine berry inner necrosis virus.

ORF region Conserved Trichovirus 
motifs (function)

Conserved amino acid motifs in the exemplar Trichovirus species

RNA-dependent RNA polymerase 
(RdRp)

Movement Protein 
(MP)

Coat Protein (CP)

1 YRTP PI NIAV*
2 EEL SS GTS*
3 LSP FR FDFN
4 HSHP NY IF*
5 CKTLEN GALSISID RQ*
6 SIK LF FA*
7 NRLV GV GL
8 RYG* RW PE*
9 HDE LQ

10 VFP* SPN

11 EIL DP

12 PDG* LNF

13 FGPYD* SVR

14 DVG FG

15 IYVRVPI (GKVRVPI)

16# FKKI*

17# SLKKPD*

18# AKLRQL*

19# DDF*

20# TLRV*

21 KLLK

22 TGI

23# FGFAGSGKSH*

24# TFESALK*

25# GDPLQA*

26 LVAS

27 GESQGLTF

28 LSEE*

29 LCSD*

30 TRF

31 WLK*

32 REFK

33 KKRLRF

34 RSD*

35 DW*

36 KSQLCTKFEKRF

37 AKAGQTLACF

38 FSPWCRY

39# HQRK*

40# ESDY*

41# AFDVSQDH*

42# FEV*
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Table S6: The cycle threshold (Ct) values with standard deviation before and after seven days post application of four treatments (nine 
replicates and three technical replicates for each) including a short synthetic grapevine Pinot gris virus (GPGV) targeted dsRNA, second PCR 
product, RNase-free water and no application to tissue culture (TC) grapevine shoot tips for 2 or 24 hours prior to reintroduction into TC 
or directly applying treatments to the leaves of plantlets in TC.

Application 1- Dipping excised shoot tips for 2 hrs and then introduce in TC plant culture vessels

Before application dip in dsRNA for 2 hrs Difference in Ct

Technical 
replicate 1

Technical 
replicate 2

Technical 
replicate 3

Technical 
replicate 1

Technical 
replicate 2

Technical 
replicate 3

Technical 
replicate 1

Technical 
replicate 2

Technical repli-
cate 3

replicate 1 20.9 21.2 21.2 23.5 23.5 23.7 2.6 2.3 2.5

replicate 2 20.9 21.2 21.2 23.8 24.3 24.2 2.9 3.1 2.9

replicate 3 20.9 21.2 21.2 23.3 23.5 23.8 2.4 2.3 2.6

replicate 4 20.9 21.2 21.2 24.5 24.8 25.0 3.5 3.6 3.8

replicate 5 20.9 21.2 21.2 24.0 23.6 23.9 3.1 2.4 2.7

replicate 6 20.9 21.2 21.2 23.9 23.3 23.1 3.0 2.1 1.8

replicate 7 20.9 21.2 21.2 22.7 22.8 22.3 1.8 1.6 1.0

replicate 8 20.9 21.2 21.2 23.6 23.6 24.0 2.6 2.4 2.8

replicate 9 20.9 21.2 21.2 25.5 26.1 25.7 4.6 4.9 4.4

Average 
= 21.1

Standard deviation = 0.1 Average 
= 23.9

Standard deviation = 0.9 Average 
= 2.8

Standard 
deviation 

= 0.9

Significance lev-
el (P) < 0.0001

Table S5: Continued.

ORF region Conserved Trichovirus 
motifs (function)

Conserved amino acid motifs in the exemplar Trichovirus species

RNA-dependent RNA polymerase 
(RdRp)

Movement Protein 
(MP)

Coat Protein (CP)

43# LGC*

44# FAIMRFTGEF*

45# TFL*

46# GDDMCAL*

47# LKAKV*

48 FCGWRL

49 KEP

50 ERL

51 LEF

52 AYKLG

53 RFF

54 HLL

55 RGYSN

* Conserved motifs in RdRp and CP of the GPGV genome in both aa sequence and position have been marked in bold.
# The three RdRp regions with five (FKKI, SLKKPD, AKLRQL, DDF and TLRV); three (FGFAGSGKS, TFESA, GDPLQA) and nine (HQRK, ESDY, AFDVSQDH, FEV, LGC, 
FAIMRFTGEF, TFL, GDDMCAL and LKAKV) conserved amino acid motifs, respectively, have been highlighted
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Table S6: Continued.

Application 1- Dipping excised shoot tips for 2 hrs and then introduce in TC plant culture vessels

Before application dip in the second PCR product for 2 hrs Difference in Ct

Technical 
replicate 1

Technical 
replicate 2

Technical 
replicate 3

Technical 
replicate 1

Technical 
replicate 2

Technical 
replicate 3

Technical 
replicate 1

Technical 
replicate 2

Technical  
replicate 3

replicate 1 19.6 19.8 19.7 19.8 20.2 20.2 19.9 20.2 20.2

replicate 2 19.6 19.8 19.7 20.8 20.9 20.2 20.5 20.3 20.4

replicate 3 19.6 19.8 19.7 20.5 21.0 20.2 20.2 21.2 20.2

replicate 4 19.6 19.8 19.7 20.9 21.3 21.5 20.9 21.3 20.8

replicate 5 19.6 19.8 19.7 19.5 19.2 19.1 19.5 19.2 19.8

replicate 6 19.6 19.8 19.7 19.0 19.3 19.2 19.5 19.7 19.7

replicate 7 19.6 19.8 19.7 21.0 21.1 21.1 20.4 20.3 20.6

replicate 8 19.6 19.8 19.7 20.5 20.6 20.7 20.5 20.6 20.3

replicate 9 19.6 19.8 19.7 20.1 20.0 20.6 20.1 20.2 19.8

Average 
= 19.7

Standard deviation = 0.1 Average 
= 20.2

Standard deviation = 0.5 Average 
= 0.5

Standard 
deviation 

= 0.5

Significance 
level (P) 

0.10 > P > 0.05

Before application dip in buffer control (water) for 2 hrs Difference in Ct

Technical 
replicate 1

Technical 
replicate 2

Technical 
replicate 3

Technical 
replicate 1

Technical 
replicate 2

Technical 
replicate 3

Technical 
replicate 1

Technical 
replicate 2

Technical  
replicate 3

replicate 1 20.9 20.7 20.8 21.5 21.7 22 0.6 1.0 1.2

replicate 2 20.9 20.7 20.8 21.2 21.6 21.4 0.3 0.9 0.6

replicate 3 20.9 20.7 20.8 21.1 21.4 21.7 0.2 0.7 0.9

replicate 4 20.9 20.7 20.8 21.0 21.3 21.9 0.1 0.6 1.1

replicate 5 20.9 20.7 20.8 21.6 21.5 22.0 0.7 0.8 1.2

replicate 6 20.9 20.7 20.8 21.0 21.6 20.6 0.1 0.9 -0.2

replicate 7 20.9 20.7 20.8 20.8 20.9 21.0 -0.1 0.2 0.2

replicate 8 20.9 20.7 20.8 21.1 20.8 20.7 0.2 0.1 -0.1

replicate 9 20.9 20.7 20.8 20.7 20.5 20.9 -0.2 -0.2 0.1

Average 
= 20.8

Standard deviation = 0.1 Average 
= 21.2

Standard deviation = 0.4 Average 
= 0.4

Standard 
deviation 

= 0.5

Significance 
level (P) 

0.10 > P > 0.05

Before application no treatment Difference in Ct

Technical 
replicate 1

Technical 
replicate 2

Technical 
replicate 3

Technical 
replicate 1

Technical 
replicate 2

Technical 
replicate 3

Technical 
replicate 1

Technical 
replicate 2

Technical  
replicate 3

replicate 1 21.7 21.8 21.9 22.0 22.6 22.2 0.4 0.8 0.4

replicate 2 21.7 21.8 21.9 22.5 22.5 22.8 0.9 0.6 1.0

replicate 3 21.7 21.8 21.9 22.3 22.2 22.6 0.7 0.4 0.7

replicate 4 21.7 21.8 21.9 21.5 21.3 21.6 -0.2 -0.5 -0.3

replicate 5 21.7 21.8 21.9 20.6 20.6 20.8 -1.0 -1.2 -1.1

replicate 6 21.7 21.8 21.9 21.2 21.2 21.4 -0.5 -0.7 -0.4

replicate 7 21.7 21.8 21.9 20.6 20.3 20.7 -1.1 -1.5 -1.2

replicate 8 21.7 21.8 21.9 22.7 22.7 23.1 1.0 0.9 1.2

replicate 9 21.7 21.8 21.9 22.2 21.9 22.5 0.6 0.1 0.6

Average 
= 21.8

Standard deviation = 0.1 Average 
= 21.8

Standard deviation = 0.8 Average = 
-0.0

Standard 
deviation 

= 0.8

Significance 
level (P) > 0.10 

(P= 1.0000)
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Table S6: Continued.

Application 2- Dipping excised shoot tips for 24 hrs and then introduce in TC plant culture vessels

Before application dip in dsRNA for 24 hrs Difference in Ct

Technical 
replicate 1

Technical 
replicate 2

Technical 
replicate 3

Technical 
replicate 1

Technical 
replicate 2

Technical 
replicate 3

Technical 
replicate 1

Technical 
replicate 2

Technical  
replicate 3

replicate 1 19.6 19.8 20.0 24.1 23 23.4 4.5 3.2 3.4

replicate 2 19.6 19.8 20.0 25.5 25.7 25.8 6.0 5.9 5.8

replicate 3 19.6 19.8 20.0 26.2 26.8 27.1 6.7 7.0 7.1

replicate 4 19.6 19.8 20.0 24.1 23.7 25.0 4.5 4.0 5.0

replicate 5 19.6 19.8 20.0 24.1 24.7 25.0 4.5 5.0 5.0

replicate 6 19.6 19.8 20.0 23.3 23.7 23.9 3.7 3.9 3.9

replicate 7 19.6 19.8 20.0 24.9 24.7 24.9 5.3 5.0 5.0

replicate 8 19.6 19.8 20.0 26.1 26.4 26.8 6.5 6.7 6.9

replicate 9 19.6 19.8 20.0 24.2 24 24.4 4.6 4.2 4.4

Average 
= 19.8

Standard deviation = 0.1 Average 
= 24.9

Standard deviation = 1.2 Average 
= 5.1

Standard 
deviation 

= 1.2

Significance lev-
el (P) < 0.0001

Before application dip in the second PCR product for 24 hrs Difference in Ct

Technical 
replicate 1

Technical 
replicate 2

Technical 
replicate 3

Technical 
replicate 1

Technical 
replicate 2

Technical 
replicate 3

Technical 
replicate 1

Technical 
replicate 2

Technical  
replicate 3

replicate 1 21.2 21.6 21.6 21.7 21.9 22.1 0.5 0.4 0.5

replicate 2 21.2 21.6 21.6 21.8 21.1 22.2 0.6 -0.5 0.6

replicate 3 21.2 21.6 21.6 21.6 21.2 22.4 0.4 -0.4 0.8

replicate 4 21.2 21.6 21.6 21.5 22.2 22.4 0.3 0.6 0.7

replicate 5 21.2 21.6 21.6 22.0 21.8 21.9 0.8 0.3 0.2

replicate 6 21.2 21.6 21.6 20.8 20.3 21.7 -0.3 -1.3 0.1

replicate 7 21.2 21.6 21.6 21.5 21.4 22.6 0.3 -0.2 1.0

replicate 8 21.2 21.6 21.6 22.2 21.2 22.4 1.0 -0.3 0.8

replicate 9 21.2 21.6 21.6 20.7 20.9 21.0 -0.4 -0.7 -0.7

Average 
= 21.5

Standard deviation = 0.2 Average 
= 21.7

Standard deviation = 0.6 Average 
= 0.2

Standard 
deviation 

= 0.6

Significance 
level (P) > 0.10

Before application dip in buffer control (water) for 24 hrs Difference in Ct

Technical 
replicate 1

Technical 
replicate 2

Technical 
replicate 3

Technical 
replicate 1

Technical 
replicate 2

Technical 
replicate 3

Technical 
replicate 1

Technical 
replicate 2

Technical  
replicate 3

replicate 1 20.0 19.1 19.2 20.3 19.6 19.4 0.3 0.5 0.2

replicate 2 20.0 19.1 19.2 20.0 19.4 20.2 0.0 0.2 1.1

replicate 3 20.0 19.1 19.2 20.5 19.7 20.8 0.5 0.6 1.6

replicate 4 20.0 19.1 19.2 19.6 19.9 18.9 -0.4 0.8 -0.3

replicate 5 20.0 19.1 19.2 20.1 19.4 20.2 0.1 0.3 1.0

replicate 6 20.0 19.1 19.2 20.7 19.8 19.6 0.7 0.6 0.4

replicate 7 20.0 19.1 19.2 19.7 18.7 19.6 -0.2 -0.4 0.5

replicate 8 20.0 19.1 19.2 20.0 19.0 18.9 0.0 -0.1 -0.3

replicate 9 20.0 19.1 19.2 20.1 19.3 20.0 0.2 0.2 0.8

Average 
= 19.4

Standard deviation = 0.4 Average 
= 19.8

Standard deviation = 0.5 Average 
= 0.4

Standard 
deviation 

= 0.5

Significance 
level (P) 

0.10 > P > 0.05
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Table S6: Continued.

Application 2- Dipping excised shoot tips for 24 hrs and then introduce in TC plant culture vessels

Before application no treatment Difference in Ct

Technical 
replicate 1

Technical 
replicate 2

Technical 
replicate 3

Technical 
replicate 1

Technical 
replicate 2

Technical 
replicate 3

Technical 
replicate 1

Technical 
replicate 2

Technical 
replicate 3

replicate 1 20.6 20.8 21.0 21.1 21.5 22 0.5 0.6 1.0

replicate 2 20.6 20.8 21.0 20.7 21.2 21.6 0.1 0.4 0.6

replicate 3 20.6 20.8 21.0 21.1 20.5 21.6 0.5 -0.3 0.6

replicate 4 20.6 20.8 21.0 20.9 20.5 21.1 0.3 -0.3 0.2

replicate 5 20.6 20.8 21.0 20.6 21.0 21.9 0.0 0.2 0.9

replicate 6 20.6 20.8 21.0 20.4 20.7 20.4 -0.2 -0.2 -0.5

replicate 7 20.6 20.8 21.0 20.7 21.0 20.7 0.1 0.1 -0.2

replicate 8 20.6 20.8 21.0 21.5 20.5 21.2 0.9 -0.4 0.2

replicate 9 20.6 20.8 21.0 20.6 19.6 20.6 0.0 -1.3 -0.4

Average 
= 20.8

Standard deviation = 0.2 Average 
= 20.9

Standard deviation = 0.5 Average 
= 0.1

Standard de-
viation = 0.5

Significance 
level (P) > 0.10

Application 3- Direct application of dsRNA in TC plant culture vessels

Before application apply dsRNA directly in the TC plant Difference in Ct

Technical 
replicate 1

Technical 
replicate 2

Technical 
replicate 3

Technical 
replicate 1

Technical 
replicate 2

Technical 
replicate 3

Technical 
replicate 1

Technical 
replicate 2

Technical 
replicate 3

replicate 1 19.9 20.0 20.0 20.8 20.7 20.5 1.0 0.8 0.5

replicate 2 19.9 20.0 20.0 21.0 20.6 20.7 1.1 0.6 0.7

replicate 3 19.9 20.0 20.0 20.5 19.9 20.2 0.7 -0.1 0.2

replicate 4 19.9 20.0 20.0 22.7 21.7 22.4 2.9 1.7 2.4

replicate 5 19.9 20.0 20.0 23.4 22.4 23.2 3.5 2.4 3.2

replicate 6 19.9 20.0 20.0 21.2 21.4 21.2 1.3 1.4 1.2

replicate 7 19.9 20.0 20.0 20.4 19.9 20.3 0.5 -0.1 0.3

replicate 8 19.9 20.0 20.0 19.7 19.8 19.6 -0.2 -0.2 -0.4

replicate 9 19.9 20.0 20.0 20.6 20.9 20.1 0.7 0.9 0.1

Average 
= 20.0

Standard deviation = 0.1 Average 
= 21.0

Standard deviation = 1.1 Average 
= 1.0

Standard de-
viation = 1.1

Significance 
level (P) > 0.10

Before application apply the second PCR product directly in 
the TC plant

Difference in Ct

Technical 
replicate 1

Technical 
replicate 2

Technical 
replicate 3

Technical 
replicate 1

Technical 
replicate 2

Technical 
replicate 3

Technical 
replicate 1

Technical 
replicate 2

Technical 
replicate 3

replicate 1 19.2 19.6 19.6 19.3 20.0 19.7 0.1 0.4 0.1

replicate 2 19.2 19.6 19.6 19.4 19.0 19.7 0.2 -0.6 0.1

replicate 3 19.2 19.6 19.6 19.3 19.7 20.6 0.1 0.2 1.0

replicate 4 19.2 19.6 19.6 19.2 19.9 19.7 0.0 0.3 0.1

replicate 5 19.2 19.6 19.6 19.6 19.0 20.0 0.5 -0.6 0.4

replicate 6 19.2 19.6 19.6 19.9 19.8 20.8 0.7 0.2 1.2

replicate 7 19.2 19.6 19.6 19.6 19.3 19.1 0.4 -0.3 -0.5

replicate 8 19.2 19.6 19.6 19.8 19.6 20.5 0.6 0.0 0.9

replicate 9 19.2 19.6 19.6 19.9 19.8 19.5 0.7 0.2 -0.2

Average 
= 19.6

Standard deviation = 0.2 Average 
= 19.7

Standard deviation = 0.4 Average 
= 0.1

Standard de-
viation = 0.4

Significance 
level (P) > 0.10
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Table S6: Continued.

Before application apply buffer control (water) directly 
in the TC plant

Difference in Ct

Technical 
replicate 1

Technical 
replicate 2

Technical 
replicate 3

Technical 
replicate 1

Technical 
replicate 2

Technical 
replicate 3

Technical 
replicate 1

Technical 
replicate 2

Technical 
replicate 3

replicate 1 20.5 20.1 20.2 20.1 20.8 20.8 -0.4 0.7 0.7

replicate 2 20.5 20.1 20.2 21.1 20.9 20.7 0.7 0.8 0.5

replicate 3 20.5 20.1 20.2 19.9 20.4 20.1 -0.5 0.2 -0.1

replicate 4 20.5 20.1 20.2 19.9 20.7 20.4 -0.6 0.6 0.2

replicate 5 20.5 20.1 20.2 21.0 20.7 20.6 0.5 0.6 0.4

replicate 6 20.5 20.1 20.2 20.6 20.3 20.2 0.2 0.2 0.1

replicate 7 20.5 20.1 20.2 20.3 20.2 19.9 -0.1 0.0 -0.3

replicate 8 20.5 20.1 20.2 20.5 20.3 20.5 0.0 0.2 0.3

replicate 9 20.5 20.1 20.2 21.3 22.3 22.0 0.9 2.2 1.8

Average 
= 20.2

Standard deviation = 0.2 Average 
= 20.6

Standard deviation = 0.6 Average 
= 0.4

Standard de-
viation = 0.6

Significance 
level (P) 

0.10 > P > 0.05

Before application no treatment Difference in Ct

Technical 
replicate 1

Technical 
replicate 2

Technical 
replicate 3

Technical 
replicate 1

Technical 
replicate 2

Technical 
replicate 3

Technical 
replicate 1

Technical 
replicate 2

Technical 
replicate 3

replicate 1 19.6 19.8 20.0 19.4 19.2 20 -0.2 -0.6 0

replicate 2 19.6 19.8 20.0 20.0 20.4 20.5 0.4 0.5 0.5

replicate 3 19.6 19.8 20.0 19.7 20.6 20.3 0.1 0.7 0.3

replicate 4 19.6 19.8 20.0 19.9 20.3 20.6 0.3 0.5 0.7

replicate 5 19.6 19.8 20.0 20.1 19.9 20.3 0.5 0.1 0.4

replicate 6 19.6 19.8 20.0 19.2 20.1 20.1 -0.4 0.2 0.1

replicate 7 19.6 19.8 20.0 20.3 20.6 20.8 0.7 0.8 0.8

replicate 8 19.6 19.8 20.0 20.5 20.5 20.7 0.9 0.6 0.8

replicate 9 19.6 19.8 20.0 20.1 20.0 20.2 0.5 0.2 0.2

Average 
= 19.8

Standard deviation= 0.2 Average 
= 20.2

Standard deviation = 0.4 Average 
= 0.4

Standard de-
viation = 0.4

Significance 
level (P) > 0.10
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Table S7: The average cycle threshold (Ct) values with standard deviation comparing short synthetic grapevine pinot gris virus (GPGV) 
targeted dsRNA treatment with other controls by either dipping tissue culture (TC) grapevine shoot tips for 2 or 24 hours prior to reintro-
duction into tissue culture or directly applying treatments to the leaves of plantlets in tissue culture.

Treatment Average Standard 
deviation

Treatment Average Standard 
deviation

Difference 
in Ct

p-value

dip in dsRNA for 
2 hrs

23.9 0.9 dip in the second PCR 
product for 2 hrs

20.2 0.5 -3.7 P < 0.0001

dip in dsRNA for 
2 hrs

23.9 0.9 dip in buffer control 
(water) for 2 hrs

21.2 0.5 -2.7 P < 0.0001

dip in dsRNA for 
2 hrs

23.9 0.9 no treatment 21.8 0.8 -2.1 P < 0.0001

dip in dsRNA for 
24 hrs

24.9 1.2 dip in the second PCR 
product for 22 hrs

21.7 0.6 -3.2 P < 0.0001

dip in dsRNA for 
24 hrs

24.9 1.2 dip in buffer control 
(water) for 24 hrs

19.8 0.5 -5.1 P < 0.0001

dip in dsRNA for 
24 hrs

24.9 1.2 no treatment 20.9 0.5 -4.0 P < 0.0001

apply dsRNA 
directly in the TC 
plant

21.0 1.1 apply the second PCR 
product directly in the 
TC plant

19.7 0.4 -1.3 P < 0.0001

apply dsRNA 
directly in the TC 
plant

21.0 1.1 apply buffer control 
(water) directly in the 
TC plant

20.6 0.6 -0.4 P > 0.10

apply dsRNA 
directly in the TC 
plant

21.0 1.1 no treatment 20.2 0.4 -0.8 0.10 > P > 0.05

Table S8: The average cycle threshold (Ct) values with standard deviation comparing short synthetic grapevine pinot gris virus (GPGV) 
targeted dsRNA treatment with other controls by either dipping tissue culture (TC) grapevine shoot tips for 2 or 24 hours prior to reintro-
duction into tissue culture or directly applying treatments to the leaves of plantlets in tissue culture.

Treatment Average Standard 
deviation

Treatment Average Standard 
deviation

Difference 
in Ct

p-value

dip in dsRNA for 
2 hrs

23.9 0.9 dip in dsRNA for 
24 hrs

24.9 1.2 1.0 0.10 > P > 0.05

dip in dsRNA for 
2 hrs

23.9 0.9 apply dsRNA 
directly in the TC 
plant

21.0 1.1 -2.9 P < 0.0001

dip in dsRNA for 
24 hrs

24.9 1.2 apply dsRNA 
directly in the TC 
plant

21.0 1.1 -3.9 P < 0.0001
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Figure S1: In vitro short syn-
thetic grapevine Pinot gris vi-
rus (GPGV) double-stranded 
RNA (dsRNA) production using 
reverse transcription (RT) for 
cDNA synthesis and two-step 
PCR amplification of the GPGV 
RNA dependent RNA polymer-
ase (RDRP) target sequence. 
A linker sequence is added to 
the reverse transcribed sin-
gle-stranded copy DNA (cDNA) 
and to the 5’ ends of the dou-
ble-stranded GPGV-RDRP am-
plicons in the first step of PCR 
amplification. The T7 promoter 
is added during the second step 
of PCR amplification. The de-
rived GPGV-RdRp-T7 amplicon 
with the T7 prompter sequence 
is used for in vitro transcription 
to form the final short synthetic 
GPGV dsRNA.

Figure S2: Exogenous application of short synthetic grapevine Pinot gris virus RNA dependent RNA polymerase double stranded RNA (GPGV- 
RdRp-dsRNA) or GPGV-RdRp-T7 amplicon or buffer control treatments to GPGV infected grapevine cv. Sauvignon Blanc tissue culture (TC) 
plantlet materials using three application methods: (a) dipping shoot tips excised from TC plants into GPGV-RdRp–dsRNA or control solu-
tions for 2 hrs; (b) dipping shoot tips excised from TC plants into short synthetic GPGV dsRNA or control solutions for 24 hrs; and (c) exo
genously applied GPGV-RdRp–dsRNA or control solutions to a single leaf of a TC plantlet in a culture vessel with media (Source: Biorender).



Original Article | 13    

VITIS: Vol. 63, Art. 6, 8 pp. (2024) | DOI: 10.5073/vitis.2024.63.06. | Kaur et al.

Figure S3: Schematic diagram indicating the conserved amino acid motif positions amongst a) Six exemplar species within the genus 
Trichovirus and their location on the amino acid sequences for the RNA-dependent RNA polymerase (RdRp; NCBI Reference Sequence: 
YP_004732978.2), movement protein (MP; NCBI Reference Sequence: YP_004732979.2) and coat protein (CP; NCBI Reference Sequence: 
YP_004732980.2) derived from the exemplar GPGV isolate (Refseq: NC_015782.2) and b) the enlarged view of the RdRp protein sequence 
illustrating the conserved amino acid motif positions amongst the 200 GPGV isolates and associated 798 bp target region to which the 
short synthetic GPGV dsRNA used to stimulate RNAi against GPGV was designed. The numbers indicate amino acid positions.

Figure S4. Visualization by agarose gel electrophoresis of the 
grapevine Pinot gris virus (GPGV) RNA-dependent RNA polymer-
ase (RdRp) amplicons: GPGV-RdRp amplicon, GPGV-RdRp-T7 am-
plicon and the 798-base pair short synthetic GPGV-RdRp-double 
stranded RNA (GPGV-RdRp-dsRNA) molecule that was used to 
target the conserved 798 nucleotide region of the RdRp gene of 
GPGV to stimulate RNA interference and reduce GPGV titre. The 
polymerase chain reaction (PCR) amplicons and dsRNA molecules 
were produced after the two-step PCR method and in-vitro dsRNA 
transcription. Marker: 100 bp DNA ladder.
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