
Table S1 The DNA primers used in this study. 

  

Primer name Sequence (5′-3′) 

NPT2U GCTATTCGGCTATGACTGG 

NPT2R ATAGAAGGCGATGCGCTG 

PnPGK_LP GTACTTGATGGGTCATGGTG 

PnPGK_RP AGGTCAACCTTCTCCAAGAG 

PnFL1_47_C08_LP1 CTATGCTGCCATGGACTGC 

PnFL1_47_C08_RP1 CCAGCGTTGAAGTAGAGAGGA 

PnFL1-093_N05_LP1 CGGAGAACATTAACCTTGACAA 

PnFL1-093_N05_RP1 TCCCACCATTTGTTGACCAC 

PnFL1_55_M08_LP1 GGAGAACATTAACCTTGACAG 

PnFL1_55_M08_RP1 TCCCACCATTTGTTGACCAC 

PnFL2_32_B04_LP1 GGGTTAGCCAAGGGGCTAAA 

PnFL2_32_B04_RP1 TGGATGAACAGGCTCAATCTC 

PnFL2_46_L21_LP1 TTTGCTGAACAGGACTTCCTC 

PnFL2_46_L21_RP1 CCAGCAGCACAATAGTGGAC 

PnFL2-078_L13_LP1 AAAACATGGAGTCACACTCTG 

PnFL2-078_L13_RP1 TGGCAATACTAGGCTCAAACA 



Table S2 Relationship of galactinol synthase (GolS) from Populus nigra with those from P. trichocarpa. 

 

P. nigra P. trichocarpa 

Gene name Locus Gene name 
Predicted protein 

length  
Identity (%) 

  Philippe et al. (2010) Zhou et al. (2014) (Amino acids)  

PnGolS1 
Potri.002G191600 

Potri.014G116800 

PtGolS6 

PtGolS7 

PtrGolS8 

PtrGolS6 

337 

336 

96 

92 

PnGolS2 Potri.005G006800 PtGolS5 PtrGolS3 334 97 

PnGolS3.1 Potri.013G005800 PtGolS4 PtrGolS1 334 97 

PnGolS3.2 Potri.013G005800 PtGolS4 PtrGolS1 334 97 

PnGolS4.1 Potri.013G005900 PtGolS3 PtrGolS2 337 100 

PnGolS4.2 Potri.013G005900 PtGolS3 PtrGolS2 337 99 
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Figure S1 (continued) 

 

 

 



Figure S1 (continued). 

 

Fig. S1 

Comparison of the predicted amino acid sequence of galactinol synthase (GolS) from Populus nigra 

with those of other GolSs from P. trichocarpa, P. alba × grandidentata, and Arabidopsis thaliana. A 



putative serine phosphorylation site is indicated by an asterisk and the characteristic hydrophobic 

pentapeptide (APSAA) at the C-terminus is shown by a black bar. 

  



Figure S2 

 

Fig. S2 

PCR confirmation of transgene integration. The neomycin phosphotransferase gene (NPTII) was 

amplified from only the genomic DNA of a PnGolS2-overexpressed poplar (OXGolS), whereas a 

non-transformant (NT) did not have the NPTII gene. A phosphoglycerate kinase gene (PGK, 

accession number AB018410) was used as a positive control for PCR. M, Lambda DNA/HindIII 

marker. 



 
Fig. S3  

Photographs of (A) non-transformants and (B) transformants overexpressing PnGolS2 in Populus 

nigra. The photographs were taken 8 weeks after transfer to the Wagner-pots. The scale bar on the 

right bottom corner equals 10 cm in length.  
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Figure S4 

 
Fig. S4 

Photographs of the transformants overexpressing PnGolS2 in Populus nigra (OXGolS) and the 
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non-transformants (NT) (A) before and (B) on 14th day after withholding water supply. Aseptically 

cultivated clones were transplanted in a 1/10000 Wagner pot filled with 40 g vermiculite (in dry 

weight per pot). The plants were grown during about two months under an 

environmentally-controlled growth chamber before withholding water supply. The 

photosynthetically active photon flux density over the plants was 300–500 μmol m−2 s−1. The scale 

bar on the right bottom corner equals 10 cm in length. 


