Supplemental Table S1. Sequences of primers used in this study

Gene

Forward (5°-3")

Reverse (5°-37)

Sequences of primers used for E. coli expression

MaGNAT

AAAAAG CAG GCT CCATGG TGA CCC TCG GCG

AGAAAG CTG GGT TCA GCA GGT GCG CTC CCC

PfGNAT

AAAAAG CAG GCT CCATGA TCATAG AGAAGG

AGAAAG CTG GGT TCA CGAGTT CTT GAACTT

TvGNAT

AAAAAG CAG GCT CCATGG CGATCAACG CGG

AGAAAG CTG GGT TCA CAC GAT CCG CCA CAT

attB

GGG GACAAG TTT GTA CAAAAAAGCAGG CT

GGG GAC CACTTT GTA CAA GAAAGC TGG GT

Sequences of primers used for transgenic rice plant

TvSNAT AAAAAG CAG GCT CCATGG CGATCAACG CGG AGAAAG CTG GGT TCA CAC GAT CCG CCA CAT
GIF1 CCC GCC GGC GAC GAG CACCACAT CCG CCG GCCTGAACA CCCTGAAGA

GW2 CAG CCACCCAGTATG GACTT GGT GAA CAAAAA GGC CAAGA

UBQ5 CCGACTACAACATCCAGAAGGAG AACAGG AGC CTA CGC CTAAGC

attB

GGG GACAAG TTT GTA CAAAAAAGCAGG CT

GGG GAC CACTTT GTA CAA GAAAGC 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

atggtgaccttggggggcgacatcgatatcttcgcagtcagtgaatgggatgecgaggce
gcettettgegetctaccgegeggggggatggtggaaggaggagtgggacceatcccac
atcccggtectggtcaggteccaccttetcattecgtggtageegtgeacecggeagageggg

cggacggtcgggatggggagoocaatatcagacggegtatcggatgegtacattcagg
acctcgtegtectecccgaattcaggaaccggggggteggaaaggegetecttatgagg

cttgttgatatctgcagggcecagggggatatcctggatcgegetegttgecgageecggga
acgtccgacttttaccgggagtcggggttcgtggtcatggaaggcecatattcccatgegtt

accagggaggggagcgeacgtgetga

atggtgacceteggeggggacatcgacatcttcgeggtgteggagtgggacgeggaggcg
ctectggegetgtaccgegegggeggetggtggaaggaggagtggoaccegteccacate
ccggtgetggtgegetcgacgttcteettegtggtegeggtgcaccgecagtegggecgga
cegtgggeatggggcgegegatetcggacggegtgtcegacgectacatccaggacctgg
tcgtgctcccggagttcegeaaccggggegtgggcaaggcegctectgatgeggcetegtgg

acatctgtcgegegegegggatetecgtggategegetegtggeggageegggeacgtcgg
acttctaccgegagtcggggttcgtegtgatggagggccacateccgatgcgetaccaggg

cggggagegeacctgctga

Bf
GNAT

atgataattgaaaaagttaatgaaccaatcaagctaaaagatgaccttctaaaattcgtettt

ggagtttatcaaagcacaaatggagegtatcccgecctagagtgggcagagaaaaagec
cgaacccaacgattttgagggctttaagaaaatctatgagccatttttagagtttaggetcac
aaaagaatttgatgaactctacgttgctaaggacaataacaatattattggaacagtagcatt
ggtatacaacctaaaaggaaaggaagtttggtgggtoccagaagaacttagggagaaaa
atatcggactaatcgaattctttatggtggatgaaaagtacagaggaaagagaatcggga

gcaaacttcttacctttgcaatcaagagattaaaggaattaggaaaggaaatatatatcgtg

acttttccccacttacccgcataccaatattatctaaagaaggggtttcagaaggtcatgga

ctacaaagagttcgtgattctaaaattcaagaattcatga

atgatcatagagaaggtgaacgagccgatcaagctcaaggacgacctectgaagttcgtgtt
cggegtgtaccagtegaccaacggegegtacccggcgetggagtggocggagaagaag
cccgagecgaacgacttegagggcettcaagaagatctacgagecgttectggagtteegect
gaccaaggagttcgacgagcetctacgtggcgaaggacaacaacaatatcateggeacggt
ggcgcetegtetacaacctgaagggcaaggaggtgtggtggatgccegaggageteegeg
agaagaacatcgggctcatagagttcttcatggtggacgagaagtaccgegggaageggat
tggctegaagctectgacgttegegatcaagaggetcaaggagetgggeaaggagatetac
atcgtcacctteccgceacceteccegegtaccagtactacctcaagaagggcettccagaaagt
gatggactacaaagagttcgtgatcctgaagticaagaactcgtga

Tv
Ardl
(Tv
SNAT)

atggctattaatgctgttgccggaactatcagagagttctcaccgaaagatatcgagagtgt
ttataggatagcacagacttccttaactgagtattatacgcaagccctgatacttgatctcca
cagagaatggccggaatcatttatggtttacactgtagetggttctgttgtcggttttatagta
ggatcgaagtattcgaggacggaggccaggatattactcttcgcagtcgatgagaggttc
aggagaatgggtgtaggcagcgcattgatggatgceattccttagectgtgcagagagea
gaacatgctcagegtaaggcetggaagtcaggacagacaatgacgaagctataagattct
acaaaaaatatggattcgtcattactgctatgctaccaaactattatagcgattcatccaatg
cgtatacaatgtggcgtatagtttaa

atggcgatcaacgeggtggcgggcaccatcegegagttctcgeccaaggacatcgagteg
gtgtaccgeatcgegecagacctegetgacegagtactacacecaggegcetgatectegace
tccacegegagtggecegagteettecatggtgtacacegtggceggeteggtggteggctte
atcgtggggtcgaagtactcgegeacggaggegaggatectgetettcgeggtegacgag
cggttceggegeatgggegtgggceteggegetgatggacgegttectgteectgtgteggg
agcagaacatgctcteggtgegectggaggtgegeaccgacaacgacgaggegateeget
tctacaagaagtacggcttcgtgatcacggcegatgctgecgaactactacteggacteetcg
aacgcgtacacgatgtggcggatcgtgtga




