
Supplementary Table S1. Grapevine gene primer sequences used to identify the most suitable expressed genes in this 
study. All primer pairs reported in the table were initially tested. The primer pairs shown in bold were selected and used for 
the final expression analysis based on their amplification efficiency and specificity. For telomere analysis, a single primer 
pair was used for all samples. 

Gene 
Symbol 

Forward primer sequence  
(5’ to 3’) 

Reverseprimer sequence  
(5’ to 3’) 

Amplico
n (bp) 

GENE ID Source 

GAPDH TGGAGACAAGAAACAGCACCCT CGGCAATTCCGCCATTTAAC 112 10023302
4 

Yu, 2019 

BES-1 TCAGCAAGTCCATGCTCATC TGGCATCAGCACTAGCATTC 178 10026355
5 

Wang, 
2023 

TIP2;1 GGAGGAAGAGCAAGTTGTGC CACAGCTTGAACCAAAGCAA 115 10023302
8 

Lukšic, 
2023 

SAND AGCCAACTTGGTGGTTATGC GGTGGTTATGCAAGGCAGTT  60 10026553
8 

Reid, 
2006 

SAND.1 CCCTTTCCCCAAACTCTCTC GGTGGTTATGCAAGGCAGTT 161 10026553
8 

Reid, 
2006 

ACT AACCCACACTGATCGTAGGC GGACGGTCTCTGCTCTTCAC 162 10026470
4 

Tashiro, 
2016 

Telomere CCCCGGTTTTGGGTTTTGGGTTTT
GGGTTTTGGGT 

GGGGCCCTAATCCCTAATCCCTAA
TCCCTAATCCCT 

 71 10085471
8 

Vaquero
-Sedas  
2014 

 

Supplementary Figure S1. Agarose gel electrophoresis showing amplification products obtained using telomere-specific 
and SCG (SAND.1) primers on Vitis vinifera (cv. Aglianico) DNA. The lane on the left contains a 100 bp DNA ladder, with 
visible reference bands at 100 and 200 bp. The central lane shows the telomere amplification product (~71 bp), visible as 
a distinct band slightly below the 100 bp marker, with minor smearing attributed to expected primer-dimer formation or 
secondary structures common in telomeric sequences. The right lane shows the single-copy gene (SCG) SAND.1 amplicon 
(~161 bp), confirming the specificity and performance of the qPCR assay. 

 

 
 
  



Supplementary Table S2. Annotated and identified compounds resulting from the metabolomic workflow in both positive 
and negative ion modes. The data summarize the annotated delta mass (ppm), calculated molecular weight (MW), mass-
to-charge ratio (m/z), maximum area counts across all samples, and the ratio between irrigated and rainfed samples, along 
with the corresponding log₂ fold change. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Supplementary Table 3. Estimates refer to RF relative to CDI and to t1 relative to t0. Negative estimates indicate lower TL 
values or greater TL reduction in RF plants. SE indicates the standard error of the model-based estimate or contrast, and 
was used to derive the corresponding test statistic, confidence interval, and p-value. The primary model included all 
available observations and plant ID as a random intercept. The complete-pair sensitivity analysis included only plants 
with both t0 and t1 TL measurements. 

      

      

 Contrast Estimate SE 95% CI p-value 

RF vs CDI at t0 −0.117 0.090 −0.296 to 0.062 0.198 

CDI, t1 vs t0 −0.370 0.070 −0.512 to −0.229 <0.001 

RF, t1 vs t0 −0.568 0.076 −0.721 to −0.414 <0.001 

RF vs CDI at t1 −0.314 0.091 −0.495 to −0.133 0.0009 

Treatment × time interaction −0.197 0.104 −0.406 to 0.012 0.064 

Treatment × time interaction,  
complete-pair sensitivity 

−0.221 0.102 −0.423 to −0.018 0.036 


