
Supplemental Table S1. Sequences of primers used in this study 

Gene Forward (5´-3´) Reverse (5´-3´) 

Sequences of primers used for E. coli expression 

MaGNAT AAA AAG CAG GCT CCA TGG TGA CCC TCG GCG AGA AAG CTG GGT TCA GCA GGT GCG CTC CCC 

PfGNAT AAA AAG CAG GCT CCA TGA TCA TAG AGA AGG AGA AAG CTG GGT TCA CGA GTT CTT GAA CTT 

TvGNAT AAA AAG CAG GCT CCA TGG CGA TCA ACG CGG AGA AAG CTG GGT TCA CAC GAT CCG CCA CAT 

attB GGG GAC AAG TTT GTA CAA AAA AGC AGG CT GGG GAC CAC TTT GTA CAA GAA AGC TGG GT 

Sequences of primers used for transgenic rice plant 

TvSNAT AAA AAG CAG GCT CCA TGG CGA TCA ACG CGG AGA AAG CTG GGT TCA CAC GAT CCG CCA CAT 

GIF1 CCC GCC GGC GAC GAG CAC CAC AT CCG CCG GCC TGA ACA CCC TGA AGA 

GW2 CAG CCA CCC AGT ATG GAC TT GGT GAA CAA AAA GGC CAA GA 

UBQ5 CCG ACT ACA ACA TCC AGA AGG AG AAC AGG AGC CTA CGC CTA AGC 

attB GGG GAC AAG TTT GTA CAA AAA AGC AGG CT GGG GAC CAC TTT GTA CAA GAA AGC TGG GT 



Supplemental Table S2. Full length nucleotide sequences of three GNAT genes of both native and synthetic forms. The nucleotide sequences 
of synthetic GNAT genes were codon-optimized with reference to the rice SNAT2 codon. Modified nucleotides were shown in bold. 

Gene Native nucleotide sequence Modified synthetic nucleotide sequence 
Ma 
GNAT 

atggtgaccttggggggcgacatcgatatcttcgcagtcagtgaatgggatgccgaggc
gcttcttgcgctctaccgcgcggggggatggtggaaggaggagtgggacccatcccac
atcccggtcctggtcaggtccaccttctcattcgtggtagccgtgcaccggcagagcggg
cggacggtcgggatggggagggcaatatcagacggcgtatcggatgcgtacattcagg
acctcgtcgtcctccccgaattcaggaaccggggggtcggaaaggcgctccttatgagg
cttgttgatatctgcagggccagggggatatcctggatcgcgctcgttgccgagccggga
acgtccgacttttaccgggagtcggggttcgtggtcatggaaggccatattcccatgcgtt
accagggaggggagcgcacgtgctga 

atggtgaccctcggcggggacatcgacatcttcgcggtgtcggagtgggacgcggaggcg
ctcctggcgctgtaccgcgcgggcggctggtggaaggaggagtgggacccgtcccacatc
ccggtgctggtgcgctcgacgttctccttcgtggtcgcggtgcaccgccagtcgggccgga
ccgtgggcatggggcgcgcgatctcggacggcgtgtccgacgcctacatccaggacctgg
tcgtgctcccggagttccgcaaccggggcgtgggcaaggcgctcctgatgcggctcgtgg
acatctgtcgcgcgcgcgggatctcgtggatcgcgctcgtggcggagccgggcacgtcgg
acttctaccgcgagtcggggttcgtcgtgatggagggccacatcccgatgcgctaccaggg
cggggagcgcacctgctga 

Pf 
GNAT 

atgataattgaaaaagttaatgaaccaatcaagctaaaagatgaccttctaaaattcgtcttt
ggagtttatcaaagcacaaatggagcgtatcccgccctagagtgggcagagaaaaagcc
cgaacccaacgattttgagggctttaagaaaatctatgagccatttttagagtttaggctcac
aaaagaatttgatgaactctacgttgctaaggacaataacaatattattggaacagtagcatt
ggtatacaacctaaaaggaaaggaagtttggtgggtgccagaagaacttagggagaaaa
atatcggactaatcgaattctttatggtggatgaaaagtacagaggaaagagaatcggga
gcaaacttcttacctttgcaatcaagagattaaaggaattaggaaaggaaatatatatcgtg
acttttccccacttacccgcataccaatattatctaaagaaggggtttcagaaggtcatgga
ctacaaagagttcgtgattctaaaattcaagaattcatga 

atgatcatagagaaggtgaacgagccgatcaagctcaaggacgacctcctgaagttcgtgtt
cggcgtgtaccagtcgaccaacggcgcgtacccggcgctggagtgggcggagaagaag
cccgagccgaacgacttcgagggcttcaagaagatctacgagccgttcctggagttccgcct
gaccaaggagttcgacgagctctacgtggcgaaggacaacaacaatatcatcggcacggt
ggcgctcgtctacaacctgaagggcaaggaggtgtggtgggtgcccgaggagctccgcg
agaagaacatcgggctcatagagttcttcatggtggacgagaagtaccgcgggaagcggat
tggctcgaagctcctgacgttcgcgatcaagaggctcaaggagctgggcaaggagatctac
atcgtcaccttcccgcacctccccgcgtaccagtactacctcaagaagggcttccagaaagt
gatggactacaaagagttcgtgatcctgaagttcaagaactcgtga 

Tv 
Ard1 
(Tv 
SNAT) 

atggctattaatgctgttgccggaactatcagagagttctcaccgaaagatatcgagagtgt
ttataggatagcacagacttccttaactgagtattatacgcaagccctgatacttgatctcca
cagagaatggccggaatcatttatggtttacactgtagctggttctgttgtcggttttatagta
ggatcgaagtattcgaggacggaggccaggatattactcttcgcagtcgatgagaggttc
aggagaatgggtgtaggcagcgcattgatggatgcattccttagcctgtgcagagagca
gaacatgctcagcgtaaggctggaagtcaggacagacaatgacgaagctataagattct
acaaaaaatatggattcgtcattactgctatgctaccaaactattatagcgattcatccaatg
cgtatacaatgtggcgtatagtttaa 

atggcgatcaacgcggtggcgggcaccatccgcgagttctcgcccaaggacatcgagtcg
gtgtaccgcatcgcgcagacctcgctgaccgagtactacacccaggcgctgatcctcgacc
tccaccgcgagtggcccgagtccttcatggtgtacaccgtggccggctcggtggtcggcttc
atcgtggggtcgaagtactcgcgcacggaggcgaggatcctgctcttcgcggtcgacgag
cggttccggcgcatgggcgtgggctcggcgctgatggacgcgttcctgtccctgtgtcggg
agcagaacatgctctcggtgcgcctggaggtgcgcaccgacaacgacgaggcgatccgct
tctacaagaagtacggcttcgtgatcacggcgatgctgccgaactactactcggactcctcg
aacgcgtacacgatgtggcggatcgtgtga 


