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MANOVA analysis

Chapter 3

Table 3.4. The variation of the berry quality of the infected clones compares with the control. Means, standard deviations, Fisher value and
the p Value were calculated using MANOVA, where each clone comprise 6 replicates (n=6).

Clones Seasons
Control Clone 3236 Clone 3215 2017 2018

Berwqualit',r il 5D il 5D il sD F Ml 5D M sSD F

Mass I:g}l 5.83 059 B.70 042 B.50 0.35 175.23 *¥*x 774 1.22 7.0b 1.62 0.31

*Brix 19.66 00 18.72 Q.65 18.68 0.34 11.05 il 12.84 0.67 19.19 0.76 3.35
Titratable

. 0.51 0,02 0.57 002 0.59 0.05 33.04 ¥*¥*¥  [0.58 0.06 0.54 0.03 18,50  ***

acidity (%)

Dry Mass [?ﬁ}l 32.73 120 28,70 119 2806 O0.78 b2.24 ¥*¥* 2995 2.30 29.71 247 0.41

H:O |:?-15-] 67.27 015 71.3 009 7194 0.12 02.24 ¥** 7005 2.30 Jo.2e 247 0.41

Anthocyanin/
berry (mg)

phenol/berry (aU) 1.15 0.27 1.01 031 0.82 0.25 4.54 * 1.02 0.32 0.97 0.29 030

1.72 013 0.78 0.20 0.58 0.26 86.22 **E1.06 0.56 1.00 0.33 044

**% 5 < (0.001, ** p<0.01, * p<0.05,.p<0.1
M: Mean, SD: Standard Deviation, F: Fisher Value
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Vector name Vector size Selection marker

Application

Sequence

pUCIDT (Amp) 2752 Ampicillin Cloning pUCIDT (Amp).txt
SSTRS ESR1
SSTR4 "
N \. / Vector desigr
SSTR: P a standard fo
= . M13 Reverse abSO|Ute C PC
SSTR2 — _
pUC IDT plasmid / (-27)
5250 bp NG
M13 Reverse
SSTR1 — (-48)
> o e
PREe g // pMB1 Origin
M13 Forward (-20) /
M13 F d (-41 \ . . .
IRy ) Ampicillin Fragment insertion site

dS



The absolute
gPCR

* The viral copy number were
calculated using the
absolute qPCR approach
and depending the accurcy
of the standard curve
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Chapter 3

Table 3.5. The summary of the ANCOVA test including a season as the primary variate and the GLRaV-3 load for both infected clones as a
covariate against the berry quality parameters

GLRaV-3
Mass “Brix Titratable acidity Dry Mass Anthocyanin
M o I o I [ Ml [ Ml p
{intercept) 248 <0001 1855 <0001 0.61 <0.001 2841 <0.001 0.66 <0.001
GLRaV-3 0 0425 0 0.949 0 0.604 0 0.197 0 0.314
Seasons [2018] 0.24 0.136 0.3 017 -0.05 0.002*== -0.33 0.441 -0.02 0.844
Obsarvations 24 24 24 24 24
R* [ R? adjusted 0.115 / 0.030 0.091 / 0.005 0.371 /0311 0.118 /0.034 0.054 /-0.036
GLRaV-4 strain 9
Mass "Brix Titratable acidity Dry Mass Anthooyanin
M o} M o} Ml o} | P i o
{intercept) 8.33 <0.001 1878 <0001 0.62 <0.001 28 64 <0.001 0.73 <0.001
GLRzV-4 0 0.375 0 0132 0 0.263 i 0.067 i 0.124
Season [2018] 0.27 0.197 0.12 0535 -0.07 0.007*=* -0.32 0.436 -0.05 0.757
Obsarvations 1z 12 12 12 12
R* [ R? adjusted 0.247 /0.079 0.254 / 0.088 0.597 / 0.508 0.365,/0.224 0.253 /0.086
GWVA
Mass *Brix Titratable acidity Dry Mass Anthocyanin
M o} M o} M o} M D M o

{intercept) 246 <0.001 18.43 <0.001 0.64 <0.001 2772 <0.001 0.45 0.005
GVA 0 0709 0 0.071 0 0.355 0 0.03 0 0.062
Season [2018] 0.24 0327 0.3 0167 -0.08 0.007*=* 015 0.731 0.1 0.54
Observations 12 12 12 12 12
R? / R? adjusted 0.187 f 0.007 0.336 /0.189 0.578 f 0 485 0.460 f 0.340 0.344 f0.198

*erp <0001, *tp <001, *p<0.05 p <01, M: Mean, p: p value



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 L|brarY Sequencing Data analysis
1 1 preparation 1 1




The library preparation

The library prepared using
Ribo Zero to remove the rRNA

RMA fragmentation

llumina RMA ligation method

Then a prier end library has ]
been built using T
lllumina total RNA-TrueSeq st sin |
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ALYSIS

e Quality control using FASTQC J
e Trimming the adaptors and the primers

e Mapping using HISA2
e To a reference genome

e Counting the gene expression using HTseq

e Differential Gene Expression using DESeq2 Package from “R”
Language

e Gene ontology using gProfiler package from “R” languages
e Plotted using GOPLOT package from “R” languages

e Pathway analysis using pathview package from “R” languages

J
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Chord analysis
‘erential
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for dif
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p——
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[H xyloglucan metabolic process [ cell wall organisation
7 hemicellulose metabolic process Bl cell wall macromolecule metabolic process

Genes

Vitvio8g01206
Vitvi11g01265
Vitvi11g01675
Vitvi01g00593
Vitvi11g01677

Description
Alpha-expansin 6 precursor
Xyloglucan endotransglycosylase 6

Pectate lyase
Xyloglucan endotransglycosylase 6

784

Vitvi11g00016

Pectinesterase family

Vitvi05g02111

Vitvi05g02108
Vitvi05g00953
Vitvi11g01678
Vitvi11g01674
Vitvi17g01251
Vitvi18g00376
Vitvi11g01268

23

28

23

Xyloglucan endo-transglycosylase, C-terminal

Pectate lyase

Alpha-expansin 1 precursor
Beta-D-xylosidase

265

Vitvi14g01977
Vitvi13g00669
Vitvi05g01580
Vitvi12g02071
Vitvi05g01516
Vitvi8g02394
Vitvi05g01575
Vitvi15g00703

Genes

Vitvi08g01206
Vitvi05g01679
Vitvi11g01674
Vitvi11g01675
o o

Alpha-expansin 1 precursor
Pectate lyase

Chitinase class IV
Unknown protein
fructokinase-1
Polygalacturonase PG1
Chitinase class IV
Pectinesterase family

Description
Alpha-expansin 6 precursor
Polygalacturonase GH28

Vitvi11g01677
Vitvi11g01678
Vitvi01g00593
Vitvi11g01680
Vitvi11g01265

Alpha-expansin 10
Xyloglucan endotransglycosylase 6

Pectate lyase
Xyloglucan endotransglycosylase 6
Xyloglucan endotransglycosylase 6

2111

Vitvi05g00953
Vitvi11g00016
Vitvi17g01251

itvil 2108

Pectate lyase
Pectinesterase family
Alpha-expansin 1 precursor
endo- C-ter

23
23

23
23

23
23

23

23

Vitvi17g00616

Alpha-expansin 3

1266

Vitvi18g00376
Vitvi04g01701
itvi )94

Beta-D-xylosidase
Polygalacturonase GH28
E iti A2

Vitvi11g01268
Vitvi13g00669
Vitvi13g01123
Vitvi11g01683
Vitvi04g00846
Vitvi09g00373

i 1265

Pectate lyase
Pectinesterase family

Alpha-expansin 13 precursor
Kinesin family member 2/24

Vitvi05g01580
Vitvi07g00525
Vitvi14g01977
Vitvi13g00033
Vitvi13g00172
Vitvi08g02394
Vitvi05g01575
Vitvi15g00704

[ external structure

Chitinase class IV
Polygalacturonase GH28
Alpha-expansin 1 precursor
Steroid 23-alpha-hydroxylase

15

23

23

23

Expansin [Vitis labrusca x Vitis vinifera] EXPAS
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Hormonal pathway analysis

Chapter 4
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The phenylpropanoid
biosynthesis pathway
down-regulation
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The flavonoid synthesis pathway down-regulation in clone
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The effect of grapevine leafroll-associated virus
infection on the expression of miRNAs in cv.
Crimson Seedless table grape berries
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Awverage number of reads

miR SEquUEenCce Len p value padj log2FC  Ctrl Cln 3236 Cin 3215
ath-miR172a AGAAUCUUGAUGALGCUGCAU 21 4.76E-05 3.65E-04 156 11.36 20.73 48.01
vwi-miR3636-5p UCEEUUUGCUUCUUUGAUAGALIUC 24 3.63E-18 2.26E-16 -2.57 453.73 106.9 4451
vwi-miR2950-5p UUCCAUCUCUUGCACACUGS 20 6.53E-23 1.09E-20 -1.84 238.27 77.89 54.75
vwi-miR363%-5p UUGACUUCUGAAAGGECUAAA 20 1.20E-10 2.84E-09 -1.78 190.32 7702 33
wwi-miR3634-3p UUUCCGACUCECACUCAUGCOGU 23 1.02E-18 B.47E-17 -151 846217 328448 2654.21
wwi-miR3623-3p UGEUGCUUGGACGAALIUUGCIUA 22 5.21E-16 2.60E-14 -1.37 6153.65 266183 2114.85
vwi-miR156b GCUCUCUAGACUUCUGUCAUC 21 2.05e-04 1.33E-03 -1.35 340.87 114 .78 153.04
ath-miR3593a-5p UCCAAAGGGAUCGCAUUGAUCT 22 8.07E-05 5.33E-04 -1.31 3127 7487 17.7
mitr-miR168c-3p CCOGCCUUGCAUCAACUGAAL 21 1.10E-12 4.22E-11 -1.24 1181.01 L57.87 44325
wwi-miR160a UGCCUGGCUCCCUGAAGCCA 21 2.95E-04 1.82E-03 1M 10.42 2265 18.47
wwi-miR167c UGAAGCUGCCAGCAUGAUCUC 21 T.29E-04 4.04E-03 1.04 8.03 17.87 14.43
wwi-miR166b-3p UCEGACCAGGCUUCAUUCCUC 21 2.00E-0% 3.32E-0B 11 584.35 208554 212822
wi-miR3633a-3p UUCCUAUACCACCCAUUCCCUA 22 2.33E-08 2.98E-07 112 6436 101565 143351
wwi-miR2111-5p UAAUCUGCAUCCUGAGGUCU 20 T.82E-05 5.83E-04 118 1495 3752 3161
wwi-miR386c-5p UUCCACAGCUUUCUUGAACUG 21 5.60E-12 3.15E-10 118 113.83 254 26 266.06
ppt-miR308b UGCACUGCCUCUUCCCUGGCU 21 5.34E-04 3.08E-03 121 59.12 18.62 2366
wwi-miR482 UCuuuCCUACUCCUCCCAUUCT 22 4.059E-23 1.02E-20 1.27 180421 3817 4757.42
ath-miR8175 GAUCCCCGGCAACGGCGECCA 20 3.06E-03 1.37E-02 1.27 4.92 12.41 11.%0
ath-miR858b UUCEUUGUCUSUUCGACCUUG 21 5.22E-10 1.10E-08 135 1832 43 33376 6028.69
vwi-miR319g UUGGACUGAAGGGEAGCUCCCA 21 1.53E-03 T7.58E-03 137 11.23 19.56 39.72
ath-miR858a UUUCGUUGUCUGUUCGACCUU 21 2.51E-09 3.91E-08 1.43 2355 52.56 76.30
wwi-miR3631b-3p UGUUGGEAUGAUGUCAALAAGU 21 3.40E-03 1.50E-02 1.44 513 774 2163
ath-miR167d UGAAGCUGCCAGCAUGAUCUGE 22 5.68E-04 5.03E-03 1.54 10.42 13.71 47.11
ctr-miR171 UUGAGCCGCEUCAALAUCUCT 21 5.95E-03 2.52E-02 156 4.00 10.61 1242
vwi-miR160c-5p UGCCUGECUCCCUGUAUGCCA 21 2.27E-06 1.86E-05 1.63 2259 43.24 97.00
wwi-miR3635-3p AUUAUGUCCCACACAUGCCUC 21 1.04E-04 T.32E-04 1.65 4.61 10.03 17.%0
vwi-miR319e-5p UUUGGACUGAAGGGAGCUCCU 21 2.6BE-08 3.27E-07 183 5683.92 18265.83 50760.86
wwi-miR159¢ UGG UUUGAAG GEAGCUCU 20 2.12E-03 1.00E-02 1.88 102.04 636.43 11631
wwi-miR171a UGAUUGAGCCGUGCCAALALC 21 3.79E-04 2.25E-03 208 B.09 12.14 56.02
wwi-miR167b UGAAGCUGCCAGCAUGAUCUA 21 1.39E-04 9.53E-04 21 3248 35.89 2387
wwi-miR172d UGAGAAUCULGAUGAUGCUGT 21 8.53E-04 4.68E-03 215 2.26 4497 1213
wwi-miR354b UUeECAUUCUSUCCACCUCT 20 8.85E-10 1.70OE-0B 2.54 7.48 2501 58.37
wwi-miR398a-3p UGUGUUCUCASGUCACCCCUU 21 8.73E-03 3.51E-02 2158 2511 28383 16.44
mes-miR530b UGCAUUUGCACCUGCACCUUA 21 1.85E-18 1.32E-16 287 1519 T08.93 15142

Len: Length of the miR

Padj: the adjusted p value generated by calculating the false discovery rate FDR
log2FC: the binary logarithm of the fold change

Ctrl: control
Cin: clone
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