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PCR primers used for the detection of pathogens of Rubus

Fragment size Annealing

Pathogen Primer name Sequence (5’-3' Reference
J quence (5-3) [bp] TrC)
Primer 1-F ATGCTGAGCCACTTG
Black rfasp.berry 417 55 Halgren et al. (2007)
NEeCrosis virus Primer 1-R TGA CAATGTCTTGGAAGCCAC
CMV I F GCCACCAAAAATAGACCG 503
i CMVIR ATCTGCTGGCGTGGATTTCT
C.ucumber mosalc 52 Tzanetakis et al. (2004)
virus CMV Il F CTACGTTTATCTTCC 204
CMVIIR AACCGGTGATTTACCATCGC
RYNTF TCCAAAACCTCCCAGACCTAAAAC
Rubus yellow net 350 55 Jones et al. (2002)
virus RYNTR ATAATCGCAAAAGGCAAGCCAC
ArMV F TTGGTTAGTGAATGGAACGG
Arabis mosaic virus 504 56-61 Wei and Clover (2008)
ArMV R TCAACTCACCCTCCAAATCCC
CLRV 1 TGGCGACCGTGTAACGGCA
Cherry leaf roll virus 416 50 Werner et al. (1997)
CLRV 2 GTCGGAAAGATTACGTAAAAGC
i RpRSV F1 TGTGTCTGGCTTTTGATGCT
Raspberry ringspot P 385 61 Ochoa-Corona et al. (2005)
virus RpRSV R1 GAGTGCGATAGGGGCTGTT
SLRV F CCTCTCCAACCTGCTAGACT
S.trawberry. latent 497 55 Tzanetakis et al. (2007)
ring spot virus SLRVR AAGCGCATGAAGGTGTAACT
i TBRV-CP-F GGCAGACGGGGATTTTGC
Tomato blackring 1537 53 Digiaro et al. (2007)
virus TBRV-CP-R CTATGCRGGAATAGTWARAGG
ApMV-s ATCCGAGTGAACAGTCTATCCTCTAA
Apple mosaic virus 262 62 Menzel et al. (2002)
ApMV-as GTAACTCACTCGTTATCACGTACAA
Raspberry bushy U1TF GTCGTTCCACCAATCGTTA 520 ss Kokko et al. (1996)
dwarf virus L3R CGTCGACGGCACCGCCCACCACA
CPhF CGAAACTTYTACGGGGAAC
Raspberry mottle 452 55 Tzanetakis et al. (2007)
virus CPhR CCTTTGAAYTCTTTAACATCGT
i 1527 F GGGAACTAAACCCCACCCT
Raspberry vein 499 60 McGavin et al. (2011)
chlorosis 1528 R AGGGTCCACCCTTTCTGTCT
1287 F ATCCAGTAGTGAACTCC
Raspberry leaf 570 56 McGavin et al. (2012)
blotch virus 1095 R CACCATCAGGAACTTGTAATGTTT
P1 AAGAGTTTGATCCTGGCTCAGGATT 1800 s Deng and Hiruki (1991)
P7 CGTCCTTCATCGGCTCTT Schneider et al. (1995)
Phytoplasma
R16F2 GAAACGACTGCTAAGACTGG
1200 53 Gundersen and Lee (1996)
R16R2 GACGGGCGGTGTGTACAAACCCCG
References

Deng S., Hiruki C. 1991. Amplification of 16S rRNA genes from culturable and non-culturable mollicutes. Journal of Microbiologi-
cal Methods 14 (1): 53-61. DOL https://doi.org/10.1016/0167-7012(91)90007-D

Digiaro M., Elbeaino T., Martelli G.P. 2007. Development of degenerate and species-specific primers for the differential and simul-
taneous RT-PCR detection of grapevine-infecting nepoviruses of subgroups A, B and C. Journal of Virological Methods 141 (1):
34-40. DOL: https://doi.org/10.1016/j.jviromet.2006.11.033

Gundersen D.E., Lee .M. 1996. Ultrasensitive detection of phytoplasmas by nested-PCR assays using two universal primer pairs.
Phytopathologia Mediterranea 35 (3): 144-151. DOL: http://www.jstor.org/stable/42685262

Halgren A., Tzanetakis I. E., Martin R. R. 2007. Identification, characterization, and detection of Black raspberry necrosis virus.
Phytopathology 97 (1): 44-50. DOI: https://doi.org/10.1094/PHYTO-97-0044

Jones A.T., McGavin W.J., Geering A.D.W., Lockhart B.E.L. 2002. Identification of Rubus yellow net virus as a distinct badna-
virus and its detection by PCR in Rubus species in aphids. Annals of Applied Biology 141 (1): 1-10. DOI: https://doi.
org/10.1111/j.1744-7348.2002.tb00189.x

Kokko H.I., Kivineva M., Kdrenlampi S.0. 1996. Single-step immunocapture RT-PCR in the detection of Raspberry bushy dwarf
virus. Bio Techniques 20 (5): 842-846. DOL: https://doi.org/10.2144/96205st03

McGavin W.J., Cock P. J.A., MacFarlane S.A. 2011. Partial sequence and RT-PCR diagnostic test for the plant rhabdovirus Raspberry
vein chlorosis virus. Plant Pathology 60 (3): 462-467. DOI: https://doi.org/10.1111/j.1365-3059.2010.02387.x

McGavin W. J., Mitchell C., Cock PJ.A., Wright K.M., MacFarlane S.A. 2012. Raspberry leaf blotch virus, a putative new mem-



Riaba I et al.: Incidence and genetic diversity of raspberry bushy dwarf virus and raspberry leaf blotch virus ...

ber of the genus Emaravirus, encodes a novel genomic RNA. Journal of General Virology 93 (2): 430-437. DOI: https://doi.
0rg/10.1099/vir.0.037937-0

Menzel W, Jelkmann W., Maiss E. 2002. Detection of four apple viruses by multiplex RT-PCR assays with coamplification of plant
mRNA as internal control. Journal of Virological Methods 99 (1-2): 81-92. DOI: https://doi.org/10.1016/s0166-0934(01)00381-0

Ochoa-Corona EM., Lebas B.S.M., Tang J., Bootten T.J., Stewart EJ., Elliott D. R., Alexander B.J.R. 2005. Diagnosis and strain typ-
ing of Pepino mosaic virus and Raspberry ringspot virus by RT-PCR and SSCP. p. 259. In: The 15th biennial Australasian plant
pathology society conference handbook. 26-29 September 2005, Geelong, Australia.

Schneider B., Seemiiller E., Smart C.D., Kirkpatrick B.C. 1995. Phylogenetic classification of plant pathogenic mycoplasma-like or-
ganisms or phytoplasmas. p. 369-380. In: S Razin, ]G Tully, eds. Molecular and Diagnostic Procedures in Mycoplasmology. San
Diego, CA, USA: Academic Press. DOLI: https://doi.org/10.1016/B978-012583805-4/50040-6

Tzanetakis L.E., Halgren A.B., Keller K.E., Hokanson S.C., Maas,].L., McCarthy P.L., Martin R.R. 2004. Identification and detec-
tion of a virus associated with strawberry pallidosis disease. Plant Disease 88 (4): 383-390. DOI: http://dx.doi.org/10.1094/
PDIS.2004.88.4.383

Tzanetakis I. E., Halgren A., Mosier N., Martin R. R. 2007. Identification and characterization of Raspberry mottle virus, a novel
member of the Closteroviridae. Virus Research 127 (1): 26-33. DOI: http://dx.doi.org/10.1016/j.virusres.2007.03.010

Wei T., Clover G. 2008. Use of primers with 5 noncomplementary sequences in RT-PCR for the detection of nepovirus subgroups
A and B. Journal of Virological Methods 153 (1): 16-21. DOI: http://dx.doi.org/10.1016/j.jviromet.2008.06.020

Werner R., Miihlbach H.P,, Biittner C. 1997. Detection of cherry leaf roll nepovirus (CLRV) in birch, beech and petunia by immu-
no-capture RT-PCR using a conserved primer pair. European Journal of Forest Pathology 27 (5): 309-318. DOI: https://doi.
org/10.1111/j.1439-0329.1997.tb01085.x



