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Domain: Virus
Family: Virgoviridae
Genus: Tobamovirus

Species: Tomato brown rugose fruit virus
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Hosts

Solanum lycopersicum Major

None (if L-gene containing cultivars)

Capsicum annuum s
P Maijor if no L-genes present

Artificial, confirmed as natural host in Israel

Cienopodiostium Mmdrale (Dombrovsky, pers. com. 2019)

Chenopodium bengalense Artificial
Chenopodium quinoa Artificial
Nicotiana benthamiana Artificial
Nicotiana clevelandii Artificial
Nicotiana glutinosa Artificial
Nicotiana tabacum Artificial
Petunia x hybrida Artificial

Artificial and as natural host in Israel

Solanum nigrum
um Rigrd (Dombrovsky, pers comm 2019

ToBRFV only detected in seed lots not on plant
material

Solanum melongena
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Symptoms — Tomato
(Leaves)

=

5 ~
Landwirtschaftskammer
Nordrhein-Westfales

S5 d2sS SS9y 2 TOBRFV (g5 5Me



e
i
©
5
-
|
s -
S
o)
e
Q.
£
P
V)




b 425 050 59y 2 TOBRFV gy 5)e

0940 (59 3 TOBRFV U929 LY ‘_:.)9]] )l wb 61 09@ dlm Ai]
SN d2gS

TOBRFV gy il (30 (5% 425 o900 )y




TOBRFV gy 5l (30 oS 2 S5 yos

TOBRFV U”929 )l u.wl: u.i)).ﬁ 4>9§ o940 L-iﬁ))-ﬁf;’v

10



SN S @M 10 (S 4255 (g5 b ogee p3 9 o Bl (SuSts B (S5 iS5 SS9y sl Silise (25 A
Tomato spotted wilt s TOBRFV _ugps o8 5 pMe :E oo oy TOBRFV $Me D o5 5,5 (sls a3 b ogu0 50
virus(TSWV)

Symptoms - Pepper (non
tobamovirus-resistant
varieties only)

Jals 090 9 Sy 59y 2 TOBRFV g5 o5Me

11



P99 JWi! g (owlid G

Sl Jsl g Lis ol goyb 5 JUsl 5 Yl ()5l )08 0 y990ke5 (slouuiz plo dilan TOBRFV g5
4 SIS )3 wgyng )13 oS b ol it olad ¢ 03901 13l (LS ol (S s el ules 32 51 s
P9R9 B Esed i 4 Epdee () 9 S o Iy Sy 0 g oy g Ny s CuiS Slles )b Sl
g oS sl yus 3 TOBRFV g p0g Am3 oo genoss Jilh g S5y drsS S 5 (sl 4505 15 1, TOBRFV
Syt (S it Sl o 355 039l1 oS bl 9 A (o 153 1) e ol S g piie St ©jp0
099229 % 59l 098l e Wil (oo (2l 9 0355 SWslome g 039l ()bl Sl 03l B iiman L lalS b

3l

Jo> Bombus terrestris -\Lidl 03,5 sl yg0; 35 )b jl Sles 0o TOBRFV yugpg oS wlodly o)lis ey
2 ooy hpeS cel Llie 5 Sl 03)S 0)93 )3 (S5 dasS pllo LS & Lugng (Slse Jil cage
N (K8 a2 sl Al )3 Slidl 03,5 plol sl Jgene job 4 aygsj cnl igd ()8 a5 sl LS
Jusl gl pobadl JBU e ;505 Byb 5l adl ugng ol Jlisl e Jolge 5 (o dilgs oo 298 (] &5 W9 500

Caawl 085 5135 ey oyl

Gl J el o )l b b o il o0 2015 Jlo 5 o] alolis ) loj 5l TOBRFV (w905 e L
b luogyg9ebsi b yods (Sagl sl 04b 40l TOBRFV gy ) b JUl dewwgoggeligh ol tilen a3l 3,
il (Jgame cutls b ()5 sl dls po yulai) (polod b yiden Ll Al (oo ()4 gdaw 595 22) (2B ©y90 &
i Mg caio ) (bl sbnl o TOBRFV o9 @ (8205 2395 (o0 yoxie SIS J315 )0 (909 @y
Sleladl 1550l 5 Wzl (gl (sloypuiS & ol ol s £9090 cal 25 (o0 Gl 3 (S 42 S cutS
lolid 6152 QPCR 5 RT-PCR s ggie s glasio iinlos Jlosl gy ol pogad 0 gidd (il
ulyp dLoewe g Agdia clo cuS wile aliste (g)los sl sla oS .l Guyiwd ;3 )4 > TOBRFV gy
ToBRFV 4 Tomato mosaiC Virus s g cpe Aduwslgs baylil cpl Lol ool ous 0l g5 5o 13 oy g ol (ololiss
(ISF) )i cutluge Slaz (osmol 28l p3Y g 09 55 206 ctlojl (1391 o 00 )3 cplpley 8365 BB (g jples
TOBRFV g &5 casl 03,5 (sl Jilb 5 (55,3 4055 yois > TOBRFV Lyt (clys (65 ojl] g, <
Jslis 39, cpl 55 . (S€Q-PCR) sy jasis )k ojkac 13 (QPCR) (o8 )| (w2 b9y j ool b olgs o |,

ool 330250 (o w5905 505151 b ,3 3000 6uis dvogs Aiges o1l

12



Seed sample

) 4
Detection Negative
by SE-qPCR
| Positive
Positive Confirmation Negative
by local lesion assay
4

Infected seed lot
(tobamovirus(es))

Healthy seed lot
(no infectious ToBRFV)
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Protocol for detecting infectious ToBRFV in tomato and pepper seed

SEED EXTRACT qPCR
Material

| Seed extraction buffer \ RNA purification kit and equipment

j_'!'_a_qﬁdan RT-gPCR mix, primers and equipment I 1.5 ml RNase Free tube
{ Spike solution RNAse free water

| Controls Centrifuge

Seed extraction buffer
Table 1. Phosphate Buffered Saline (PBS) - pH 7.2 ~ 7.4 per liter

| Sodium chloride (NaCl) 80g
i Disodium hydrogen phosphate (Na:HPOx) 115¢
Potassium dihydrogen phosphate (KH:PO4) 02g
}Add de-ionized water up to 1 liter, adjust pH and autoclave buffer at 121 °C, 15 psi for 15 minutes.

Note: If a different seed extraction buffer is used, it must be verified in a comparison using uniform
positive control material that it does not lead to a reduction in the number of lesions obtained.
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Primers

Table 2. Primers, their sequences and source

|CaTa28Fw  |5'- GGT GGT GTC AGT GTC TGT TT - 3' |

|GaTa28Pr |5 - 6FAM - AGA GAA TGG AGA GAG CGG ACG AGG - BHQL - 3' | E‘Ziﬁezrf;fgf'v'
|CaTa28Rv | 5'-GCGTCC TTG GTAGTGATG TT - 3'

|CSP1325'Fw | 5'- CAT TTG AAA GTG CAT CCG GTT T - 3'

|CSP1325Pr |5~ VIC - ATG GTC CTC T6C ACC TGC ATC TT6 AGA - BHO1 - 3 | oo 2%
|CSP1325Rv | 5'- GTA CCA CGT GTG TTT GCA GACA - 3

| BaCV-F 5" - CGA TGG GAA TTC ACT TTC GT - 3 ,

P T { Naktuinbouw
[BaV-R |5 - AAT CCACAT CGCACA CAAGA- 3 | Powie vy

| BaCV-P 5"~ TXR - CAA TCC TCA CAT GAT GAG ATG CCG - BHQ2 - 3'

* The name CSPtbrfv101 is also used for the primer sequence

Jals o (58 a5 j5dy 3 TOBRFV Lgpg 4 (59l jaseis Sgisp jl ol aiges

(EU) 2020/1191 Lg,1 433b! cypmumeS sl 40b oyl brgd 50w 4] snaiedd (slutio
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( ISF (2020) Jssﬁﬁ)é BRl 0 d.:*oy Lgl.b 95 9 L&:/«u‘)} )‘ obl.é.hu‘) I’ea|-time RT'PCR M

sl G 5 1> youl 2 ; oolazl) real-time RT-PCR S5
(Manzel and Winter (Acta Horticulture, in press)
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