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 Introduction 

 Australian viticulture is facing the pressure of environmental constraints driven by climate change, such as salinity, extreme temperatures and water deficit, in 

addition to expanding pests and diseases.  

 A popular example of tolerant rootstock is 140 Ruggeri (Vitis berlandieri  x Vitis rupestris). Identifying the genetic components behind the attributes in this 

rootstock will be greatly beneficial for breeding tolerant varieties against different environmental constraints. 

 Here we introduce the Whole Genome Assembly and Annotation of 140 Ruggeri, a piece of data containing the entire genetic information of this variety. 

This will serve as the fundamental reference for future breeding strategies.  

 In a similar fashion to 140 Ruggeri, genomes assemblies of other varieties can be rapidly and affordably produced, which will open new horizons on 
grapevine breeding and will enrich the varietal diversity of the grape industry.  
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Symptoms of salt damage (right) and phylloxera infestation (left). 

These conditions can be prevented by grafting appropriate rootstocks.  

 

Material and Methods: Making process 

 

DNA and RNA extraction from 140 Ruggeri 

leaves. 

 

 

 

 

 

 

 

 

 

 

DNA and RNA sequencing with specialized 

machines. 

 

 

 

Assembling sequences together to 

reconstruct the genome. 

 

 

 

 

 

 

 

 

 

 

Annotation of genes within the entire genome, 

based on RNA-DNA matching. 

 

 

 

 

Prediction of gene function based on 

sequence patterns. 
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ATGAAATTTAGGAAGGCCTTCCTTAGT

TCCAAGGCCGAATGGGCCCCTTCCCTTT

 

 

 

 

ATGAAATTTAGGAAGGCCTTCCTTAGTTCCAAGGCCGAATGGGCCCCTTCCCTTTAAGTTTTGGGCCCCTTCCCTTTAAACCCTTCC 

UACUUUAAAUCCUUCCGGUCCAACAAGGUUCCGG 

CTTTAAGTTCCGAATGGGCCCCTTCCCTTTAAAAGGCCGAATGGGCCCCAAAGGCCGAAAATGGGCCCCTTCCCTTTAAAAATTTA 

 

TTCCCTATGAAATTTAGGAAGGCCTTCCTATGAAATAGTTCCAAGGCCGAATGGGCCCCTTTTCCGAAGTTCCGAATGGGCCCCTT 

                                                                       UACUUUAUCAAGGUUCCGGUUACCCGGGAA    

GTTTCCCTTTAAGTTCCGAATGGGCCCCTTCCCTTTAAAAGGCCGAATGCTTCCCTTTAAACTTCCCTTTAAGTTTTGGGCCCTTTAA 

Gene 1 

Gene 2 

UAGUAGGGCCAAGAGCCCCAA

UUUUAAAUGUG 

Gene 1 :  "Aquaporin". Involved in Water transport 

Gene 2 : "Sodium transporter". Involved in salt exclusion 

... 

Gene 52,998: "Peptide transporter". Involved in nutrition 

DNA 

 

Discussion: How the genome assembly of 140 Ruggeri will help the industry 

 Since its cultivation began, 140 Ruggeri has demonstrated several outstanding attributes compared to other varieties (e.g. drought and salt tolerance, 
vigour, resistance to nematodes and phylloxera). Now its genome reveals the genetic components involved in its higher performance. 

 Genes of interest can be traced in any hybrid produced after 140 Ruggeri, by simply matching the DNA of the hybrid to the genome assembly of 140 
Ruggeri. This makes the selection of new tolerant varieties several magnitudes more efficient in resources. 

 

 

 

 

 

 

 

 

 

 

 

 

 Not only can the genes of 140 Ruggeri be traced forward to its progeny, but also backwards to its parental genotypes V. berlandieri and V. rupestris, and 
in other tolerant rootstocks from the same lineage like 1103 Paulsen or 110 Richter.  

Modern genome-assisted breeding: Resources are focused on growing and 

testing selected hybrids. DNA sequencing will reveal which hybrids carry the genes 

of interest, in any desired combinations.  
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Classic trait-based breeding: Resources spent in growing and testing every 

single hybrid. The number of hybrids to test increases exponentially when 

combining multiple traits and over generations.  

 

• Function predicted for 

51,115 genes including 

alleles.  

• Total size of 984M bases  

In comparison   -Pinot Noir:  951M bases 

     -Cabernet Sauvignon: 976M bases 

     -Human: 6,324M bases 

(base = A,G,C or T. Each unit of the DNA sequence.)

• Allelic differentiation: 

32,547 genes 

 +  

31,789 allelic variants 

• Genome organised into 19 

pairs of chromosomes 

 

 

RNA 

Genomic regions containing genes for: 

- Growth and development   - Water transport  - Mineral transport      - Environmental perception  - Response to damage   -Pathogen and disease response 

Conclusion 

140 Ruggeri's genome assembly grants access to this rootstock's specific genetic information, which can bring new opportunities for breeding designs.  

This will promote the introduction of more rootstock varieties, available for grapegrowers to tackle upcoming environmental challenges and satisfy industry 

and market demands.  


