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Functional xylem in post-veraison
Grape berry

Bondada et a/., 2005
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Grape Genome
475 Mb ~ 25000 genes

International research program ‘“Mieux comprendre la Vigne", based on grape
sequencing genome program and exploitation of corresponding data.

Vitis vinifera ESTs
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Strawberry transcriptomic approach 1

SAAT : Strawberry alcohol acyltransferase

j\ CoA + HO-R2 ﬂ j:
R17°8” R1” g2

acyl-CoA alcohol ester

2181 unigenes

— Identification of a gene involved in flavour components biosynthesis

Aharoni et a/., 2000



Strawberry transcriptomic approach 2

Substrate specificity of the recombinant enzyme
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The SAAT enzyme shows maximum activity with alcohols whose

corresponding esters are the major components of strawberry volatiles

Aharoni et a/., 2000
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Transcriptomic approaches

Macroarrays

Nylon membrane

0,5-1 mm
100 to 300/cm?

PCR products

Radiolabeled cDNA

Spotted microarrays
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Glass slide

100 pum
100 to 1,000/cm?

PCR products or
oligonucleotides

cDNA or PCR products
labeled with fluorophore
dyes (Cy3/Cy5)

Glass chip with chemical
coating

20 pm
Up to 25,000/cm?

Small oligonucleotides
synthetised /n situ

ARNCc or PCR products
labeled with fluorophore
dyes(Biotine/Streptavidine



Overview of microarray chips

The GeneChip® Vitis Array
16,600 unigenes

Spotted microarray

Glass slides with
14,562 unigenes




Using spotted microarrays

RNA extraction

Specific oligo synthesis

Differential

- <
Co-hybridization

Spotter

INRA de
INA Montpellier

Analysis

Hybridization station



Spotted microarrays
analysis

Cye b image Cye 3 image

scanner

Area for signal
intensity calculation
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Data analxsis
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Grape berry transcriptomic approaches 1

X=8 berry developmental stages

—)

¢

Chardonnay
cultivar

Regrouping of expression profiles
by hierarchical clustering

¥=3021 unigenes

Differential expression

Terrier et a/., 2005



Organization of the genes according to their expression pattern

Terrier et a/., 2005






Transcriptomic : On-going research

.
‘UMR 6161, Univ. Bdx1, INRA de Monftpellier, CIVC, ITV, ADAR

Identification of genes involved in grape berry maturity (Cabernet franc,
Cabernet Sauvignon et Pinot meunier).

‘UMR 6161, Univ. Bdx2, Univ. Vérone
Transcriptomic of berries submitted to ABA treatment.



Grape berry transcriptomic approaches 1

In silico characterization of the Grape Transcriptome

A

Unigene cDNA Tissue Developmental Stage
Library ID

13952 | Berry without seeds Pre-veraison

13015 Berry Pre-veraison (Stage 1)

14168 Stem Pre-veraison

14285 Berry Pre-veraison

14447 Compound bud NA

14374 Compound bud NA

14375 Petiole Veraison

8669 Berry Pre-veraison

14445 Root ND

14444 Berry Veraison

14286 Berry Veraison

13017 Berry Post-veraisan (Stage Ill)

8670 Berry Post-veraison

12435 |Berry - Drought Stress Mixed stages

11064 Berry Veraison

— 12754 Berry Pre-veraison (Stage Il, berries green soft)
L 13016 Berry Pre-veraison (Stage |, berries green hard)

12974 | Root - Mixed Stress Mixed stages

12273 | Leaf - Biotic Stress Post-veraison (Stage [}

12949 Leaf Pre-veraison (Stage Il)

12751 | Leaf - Biotic Stress Pre-veraison (Stage Il)
AE 12753 Leaf Pre-veraison (Stage Il)

12277 | Leaf - Biotic Stress Pre-veraison (Stage I1)

12274 | Leaf - Biotic Stress Post-veraison (Stage Il1)
——— 12752 Leaf Pre-veraison (Stage Il)

14167 Flower Anthesis

13014 Flower Pre-anthesis

10208 | Leaf - Mixed Stress Mixed stages

12948 Leaf Post-veraison (Stage IlI)

29 cDNA libraries (> 1000 ESTs)

Analysis based on the ESTs
distribution of 665 TCs
differentially expressed.

Goes da Silva et a/., 2005



In silico charcteriezation of 87 genes differentially
expressed during grape berry development

X = 6 cDNA libraries corresponding to the
major grape berry developmental stages

Analysis based on the ESTs distribution
of 87 genes differentially expressed

8 clusters

‘Pathogenesis related

*Abiotical stress

*Primary metabolism

Secondary metabolism

‘Berry growth and water relations
Ethylen metabolism

-Seed specific proteins

*Other proteins

Goes da Silva et a/., 2005



Increase in transcripts abundance correlated with
specialisation of grape berry tissues

Cell wall
*Transport

‘Pathogen related _ | \ processes

-Cell wall | '

modification

‘Flovonoids

biosynthesis ‘Phenylpropanoid
synthesis
-Storage protein
‘Embryogenesis
proteins

e




Transcriptomic : On-going research
(Grant R. Cramer and John C. Cushman)

‘Water deficit response

mmmp Tncrease in transcript expression of

*Genes involved in water and ions transport
- Genes involved in Phenylpropanoid biosynthesis
*Genes involved in stress response

-Study of berry development for two different cultivars, Cabernet
Sauvignon and Chardonnay

mmmmp Between 27 to 34% of the 14,650 gene probes represented on the microarray
show differential expression across berry development in both cultivars.

* Transcript abundance for the phenylpropanoid pathway (affecting
berry phenolics and color) was significantly different between the two
cultivars and affected by water stress.



Transcriptomic : On-going research
(Peter Hayes and Mark R. Thomas)

‘Berry development of Cabernet sauvignon over 3 seasons grown in 3
different regions that range from mild to hot growing conditions
(Clare, Willunga and Mildura).

+ normal irrigation and partial deficit irrigation

Thousands of genes changed their level of expression at veraison as expected, but
also in both Pre and Post-veraison stages.

=mmp Tdentification of key genes involved in berry development

Brassinosteroids (Plant steroidal Hormones) have a role in berry
development

mmmp Transcript accumulation patterns consistent with increase in BR levels at
the onset of ripening

Application of BRs to grape berries promote ripening






Accumulation of phenolic compounds in tobaco
overexpressing the Vvmyb5 transcription factor

Deluc, Hamdi et a/., 2006
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