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•The effect of virus infection 
and viral load on berry 

quality 



The variation in berry quality of the Three 
Clone 

Control                                          Single virus infection                       Mixed viral infection



RT-PCR Detection of 
the Viruses



MANOVA analysis



ANOVA analysis for the berry quality 

Linear regression for the sugar concentration  



ANOVA analysis and linear regression forTA
ANOVA analysis anthocyanin and phenols



Vector design as 
a standard for 
absolute qPCR

Fragment insertion site



The absolute 
qPCR 

• The viral copy number were 
calculated using the 
absolute qPCR approach 
and depending the accurcy
of the standard curve  



Viral load 
relation to 
berry weight 
and 
anthocyanin





The effect of grapevine leafroll-
associated virus infection on the 

berry transcriptome. 



•NGS RNA-Seq for the total RNA from the 
berry tissue 

RNA Extraction
Library 

preparation 
Sequencing Data analysis



The library preparation

The library prepared using 
Ribo Zero to remove the rRNA

Then a prier end library has 
been built using 
Illumina total RNA-TrueSeq
protocol



DATA ANALYSIS
QC

• Quality control using FASTQC

• Trimming the adaptors and the primers 

Mapping
• Mapping using HISA2 

• To a reference genome 

Countiog
• Counting the gene expression using HTseq

DGE
• Differential Gene Expression using DESeq2 Package from “R” 

Language 

GO
• Gene ontology using gProfiler package from “R” languages

• Plotted using GOPLOT  package from “R” languages  

Pathway • Pathway analysis using pathview package from “R” languages







Chord analysis 
for differentially 
Expressed Genes 
in the Cell wall  



Hormonal pathway analysis



The phenylpropanoid 
biosynthesis pathway 
down-regulation 



The pentose and 
glucuronate 
interconversion 
pathways up-
regulation 



The flavonoid synthesis pathway down-regulation in clone 
3215. 



The effect of grapevine leafroll-associated virus 
infection on the expression of miRNAs in cv. 

Crimson Seedless table grape berries 



Differential
miRNA
EXPression
Analysis





Highly frequent 
targeted genes



The Gene Ontology 
analysis
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