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Name Suriyan SUPAPVANICH
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1 November 2012 ' 31 March 2013
Stay from ' o '; Stay to
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The signed scholarship report has to be submitted to your OeAD-Regional Office after the 16™ of the last month of your
scholarship to effect the payment of your last scholarship instalment. Please note that received scholarships may have to be
paid back should the scholarship report not be submitted!

Research Title; Grape berry shrivel — the expression of cell-wall modification genes in grape rachis (Witis vinifera
L.) during the fruit development

Research Aim; To identify cell wall degradation genes in rachis which are related to symptom development of
grape berry shrivel

Background; Berry shrivel (BS) is a physiological disorders affecting the quality of both table and wine grape
which occurs during fruit ripening (after veraison). It is also recognised as sugar accumulation disorder (SAD) and
suppression of uniform ripening (SOUR). The fruit cannot be used as table grape or for making of wine due to low
sugars and displeasure visual appearance. Late symptoms are dehydrated berry with collapsed mesocarp cells
giving the berry a visual look like a golf ball (Bondada and Keller, 2012). Cell death processes have been observed
in rachis and berry cells, affecting cell walls and plasma membranes, have been observed. We investigated the role
of cell wall modifying enzymes in the process of symptom development. As the trigger and cause of berry shrivel is
still under debate, the aim is to determine, if cell death processes in the rachis are responsible for the symptom
development.

The project was performed in the laboratory of the Divisicn of Viticulture, UFT Tulln, Konrad Lorenz StraBe 24,
under the supervision of Dr., Michaela Griesser.

Working schedule

November
I had practised RNA extraction and found out the condition for grinding technique and RNA extraction in grape

berry and rachis. I also learned how to do cDNA and qPCR test.

December
The experiment was started and the rachis samples harvested from Mailberg in 2011 were selected. The sample

was grinded using ball mill machine,

January-March
RNA extraction and qPCR test were performed.

Procedures

Sample preparation ' . '
Grape berry cluster grown at Mailberg in 2011 were harvested in every week for 7 weeks (ripe fruit). The fruit
clusters were dept in liquid N2 and then stored at -80 C until use. The rachis and fruit was separated from the

bunch for the assay.

Sample grinding method
The rachis sample was grinded using ball mi
sample was stored in -80 C until extraction.

Il machine in freezing temperature (using liquid N,). The grinded
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RNA extraction method
The grinded rachis sample was weighted approximately 100 mg. RNA was extracted using the method described

by Reid et al., 2006. The extract was stored at -80 C until use.

qPCR testing
CcDNA of rachis sample was prepared from the RNA extract and it was stored at -20 C. The expression of genes

related to cell wall degradation such as expansins (EXPAs), asparaginase (ASPs), polygalacturonase (PGs), B-
xylosidase (BXLs), B-glucosidase (GLCs), unknow protein (NNs), pectinmethyl esterase (PMEs), xyloglucan
endotranglucosylase (XTHs), pathogenesis related protein 1 (PR1s), metastasis associated protein (MTA2), B-1,3-
glucanase (BG), phytohormone (PDP) and cell wall apoplastic invertase (CW INV) were determined by using qPCR

technique,

Results

Expansins, The expression of EXPA4 and EXPA11 were investigated. A high up-regulation of EXPA4 occurred in
the BS sample harvested at week 4, 5 and 6. The healthy sample at week 6 showed the up-regulation of EXPA11.
Polygalacturonases, The expression of PG1 and PG2 were investigated. At week 5 and 6, the results show the
up-regulation of PG1 in BS sample whilst PG2 gene in both healthy and BS samples seems not different in all
maturities,

Pectinmethyl esterase, there was no difference in PME1 of both healthy and BS samples in all maturities.
Asparaginase, High up-regulation of ASP1 was detected in the healthy sample at week 5 and 6 whilst the down-
regulation was shown in the BS sample.

B-xylosidase; High expression of BXL1 was detected in the BS sample at week 4, 5 and 6 whilst in healthy
sample, the BXL1 down-regulated when the maturity increase,

B-glucosidase, The expression of BLC1 gene was similar to the expression of BXL1 and a high up-regulation of
GLC2 was detected in the sample at week 6 whilst the down-regulation was present in the healthy sample.
Unknow protein, A very high expression of NN1 was detected in the BS sample at week 5 and 6 whilst the
down-regulation was shown in the healthy sample as the maturity increase.
Xyloglucan endotranglucosylase, the expression of XTH32, XTH30 and XTH9 genes were tested. There was no '
difference in the expression of XTH30 in both healthy and BS samples. XTH9 showed high up-regulation in the !
healthy fruit at week 6 whilst the down-regulation was shown in the BS sample. Interestingly, up-regulation of
XTH32 was detected in the BS sample at week 3, 4, 5 and 6 whilst the down-regulation was detected in the

healthy sample,
Pathogenesis related proteim, The result shows there was no difference in PR1 of both healthy and BS

samples.

Metastasis associated proteim, The MTA2A gene up-regulated in the healthy sample and down-regulated in BS
sample as the maturity increase.

B-1,3-glucanase; the expression of BG3 gene was similar to that of ASP1, BXL1, GLC1 and NN1.
Phytohormone, There was no expression of VvPDP1 in both healthy and BS samples.

Cell wall apoplastic Invertase; there was no difference in the expression of CW INV in both heaithy and BS

samples,

Further works
The investigation of hexose transporter and tonoplast monosaccharide transporter and certain cell membrane

degration genes in both healthy and BS rachis samples keep continuing until the end of the program.

Confirmed by

< (Surifan SUPAPVANICH)
date, signature
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