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Novel grapevine viruses discovered by NGS  





Distribution of GRBaV-infected vines 

Courtesy of Dr. Marc Fuchs 



Replicase gene 

complete genome. 

Molecular variability  

Krenz et al., 2014, Phytopathology 



Is Red Blotch a novel disease? 
Is it caused by an invasive 

introduction? 



UC Davis Center for Plant Diversity/Herbarium  
The Herbarium archives contain over 300,000 dried specimens. 
Each specimen is labeled and mounted on archival paper. 
Specimen data includes species, cultivar, place and date of origin, and the 

collector’s name.  



The herbarium also maintains a few un-mounted 
grape samples from Yolo County. 



Example of a specimen records 



Sample collection 
 Fifty six  grapevine specimens  were collected 

(Approximately 0.5 g of leaf/petiole tissue). 
 

 23 Vitis vinifera and 33 American hybrid samples 
 

 specimens were harvested and pressed between 
1937-1950. 
 

 Pieces of foil containing each sample were placed in 
individual Ziplock bags to prevent cross 
contamination. 
 

 The 56 sample bags were transported to a lab in 
which research on grapevine had NOT previously 
been conducted. 



Sample # Herbarium ID# Variety/cultivar Location (County) 
Year of 

collection Collector Tissue 

1 DAV202170 
Vitis vinifera L. cultivar Early 

Burgundy Sonoma 1940 H. Olmo Leaves 

2 DAV202866 
Vitis vinifera L. cultivar aff. Napa 

Gamay Napa  1939-1940 H. Olmo Leaves 

3 DAV202172 
Vitis vinifera L. cultivar Petite 

Bouschet Sonoma 1937 H. Olmo Leaves 
4 DAV202202 Vitis vinifera L. cultivar Rosetta Sonoma 1938? H. Olmo Leaves and petioles 
5 DAV202196 Vitis vinifera L. cultivar Zinfandel Napa 1935 H. Olmo Leaves and petioles 

6 DAV202174 
Vitis vinifera L. cultivar Black 

Malvoisie Sonoma  1935 H. Olmo Leaves and petioles 
7 DAV202201 Vitis vinifera L. cultivar Burger Napa 1935 H. Olmo Leaves and petioles 
8 DAV202171 Vitis vinifera L. cultivar Carignane Sonoma 1937 H. Olmo Leaves and petioles 

9 DAV202870 
Vitis vinifera L. cultivar aff. 

Merlot Napa 1939-1940 H. Olmo Leaves and petioles;  

10 DAV202872 
Vitis vinifera L. cultivar aff. 

Gamay Sonoma 1939-1940 H. Olmo Leaves and petioles 

11 DAV202227 
Vitis vinifera L. cultivar Grey 

Riesling Sonoma 1938 H. Olmo Leaves and petioles 

12 DAV202860 
Vitis vinifera L. cultivar Early 

Burgundy Napa 1939-1940 H. Olmo Leaves and petioles 

List of samples: Vitis cultivars from Napa or Sonoma 
County 



Precautions to prevent  cross-contamination 
Extractions were conducted in an isolated lab (The Michelmore Lab) 

 
Samples processed with ALL new materials and reagents. 

 



• All herbarium samples were tested for 
GRBaV using  both  conventional and 
Quantitative PCR assays.  
 

• Only one sample was found to be positive 
for GRBaV (sample #1). 

 

GRBaV PCR Results  
GRBaV positive controls Herbarium sample #1 



Sample #1 
Cultivar:  Early Burgundy 
Location: Sonoma 
Collector: H. Olmo 
Year of collection: 1940 
   



 What is Next: Genomic analysis 

Obtain the full genome sequence  of GRBaV herbarium 
isolate and compare it with the recently sequenced  
GRBaV isolates.    



Confirmation by NGS 
 
 0.1g of tissue was collected from the original 

specimen 
 
  Total nucleic acid was extracted in an 

isolated lab and sent to the sequencing facility 
at the University of Southern California. (That 
lab has never worked with grapevine material) 
 

 Next Generation Sequencing generated about 
88 million Illumina reads 
 

 More than 92,000 reads mapped specifically 
against the  GRBaV genome 
 
 



 The full genome sequence of this herbarium isolate (Accession No. 
KP221559) shared 92-99% nucleotide identity with other GenBank 
isolates. 
 

 The virus was a member of a mixed infection with GLRaV-2 and GVB. 

Blast Results  
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