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Figure S1. Co-suppressions of NAC20 and NAC26 expressions and floury endosperm were observed in pUbi:NAC20 and pUbi:NAC26 transgenic plants.
(A) The floury endosperm phenotype observed in grains produced in pUbi:NAC20 and pUbi:NAC26 transgenic plants. EV, empty vector. Scale bar = 1 mm.
(B) Expression levels of NAC20 and NAC26 were significantly reduced in 9 DAP endosperms of pUbi:NAC20 and pUbi:NAC26 transgene plants. Data were shown as means ± s.d., n = 3; **P < 0.01; Student’s t-test.
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Figure S2. Parental genome DNA of NAC26 were detected in the endosperms of reciprocal crosses between ZH11 and nac20/26ZH11, NIP and nac20/26NIP, 9311 and nac20/269311, and ZH11 and NJ6. 
ZH11 X nac20/26ZH11 represents ZH11 pollinated with nac20/26ZH11 pollen, and nac20/26ZH11 X ZH11 represents nac20/26ZH11 pollinated with ZH11 pollen. NIP X nac20/26NIP represents NIP pollinated with nac20/26NIP pollen, and nac20/26NIP X NIP represents nac20/26NIP pollinated with NIP pollen. 9311 X nac20/269311 represents 9311 pollinated with nac20/269311 pollen, and nac20/269311 X 9311 represents nac20/269311 pollinated with 9311 pollen. ZH11 X NJ6 represents ZH11 pollinated with NJ6 pollen, and NJ6 X ZH11 represents NJ6 pollinated with ZH11 pollen. Overlapping peaks indicate that both parental genomes were detected. Red dashed boxes indicate SNPs.

[image: ]
Figure S3. A biallelic expressed gene, a maternally expressed gene (MEG), and a paternally expressed gene (PEG) were detected in the endosperms of reciprocal crosses between ZH11 and NJ6.
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Figure S4. Double mutants of nac20/26 in NJ6, NIP and 9311 backgrounds showed floury endosperm. 
(A) Genotypes of nac20/26 double mutants in NJ6 (named nac20/26NJ6), NIP (named nac20/26NIP) and 9311 (named nac20/269311), generated by CRISPR/Cas9-based gene editing. (B), (C) and (D) Phenotypes of matured caryopses of f nac20/26NJ6 (B), nac20/26NIP (C), and nac20/26NIP (D). Upper, whole caryopses; Lower, transversely sectioned caryopses. Scale bar = 1 mm.










[image: ]
Figure S5. Differential DNA methylations in DMRs of NAC20 (left) and NAC26 (right) were observed in leaves among Japonica rice cultivars (ZH11 and NIP), Indica rice cultivars (NJ6 and 9311) and NAC20/26△TE. Numbers of DNA fragments sequenced ≥ 8.
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Figure S6. Snapshots in the Integrated Genome Browser showing DNA methylation levels at NAC20 and NAC26 in the embryo (EN) and endosperm (EM) of NIP, 9311 and IR64 (Indica).

[image: ]Figure S7. Alignments of sequences of PCR products amplified by P1, P2, P3 and P4 primers for NAC20 from Japonica (ZH11 and NIP) and Indica rice varieties (NJ6 and 9311)
 (A) Alignments of sequences of PCR products amplified by P1 and P2 primers for NAC20 from Japonica (ZH11 and NIP) and Indica rice varieties (NJ6 and 9311). ‘NNNNNN’ in the red dashed box indicates a small number of repeat sequences that are not deciphered. (B) Alignments of sequences of PCR products amplified by P3 and P4 primers for NAC26 from Japonica (ZH11 and NIP) and Indica rice varieties (NJ6 and 9311). T1, T2, T3 and T4 indicate the position of sgRNAs. 

[image: ]Figure S8. Alignments of sequences of PCR products amplified by P1/P2 primers for NAC20 and P3/P4 primers from ZH11 and NAC20/26△TE.
Alignments of sequences of PCR products amplified by P1/P2 primers for NAC20 (A)  and P3/P4 primers (B) from ZH11 and NAC20/26△TE.
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Figure S9. Whole (upper) and sectioned grains (lower), to show that NAC20/26△TE had no detectable phenotype. 
Scale bar =1 mm.
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Figure S10. DNA methylations in the RISBZ1 were observed in leaves among Japonica rice cultivars (ZH11 and NIP), Indica rice cultivars (NJ6 and 9311), and NAC20/26△TE .
 (A) Snapshots in the Integrated Genome Browser showing DNA methylation levels in the RISBZ1 in ZH11 embryo. Red line indicates DNA methylation detected region. (B) DNA methylations in the RISBZ1 were detected by Bisulfite sequencing. Numbers of DNA fragments sequenced ≥ 15.
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Figure S11. The graphs illustrate the RNA-seq based expression levels of NAC20/26 in the embryo (EM) and endosperm (EN) of four rice cultivars: NIP, KitaaKe (KIT), 9311, and IR64
The graphs illustrate the RNA-seq based expression levels of NAC20/26 in the embryo (EM) and endosperm (EN) of four rice cultivars: NIP, KitaaKe (KIT), 9311, and IR64 (Rodrigues et al., 2021).




[image: ]
Figure S12. The expression level of NAC20 and NAC26 were measured in the rice seedling (Sd), inflorescence (Inf) and 9 DAP endosperm (En) among ZH11, NIP, NJ6, 9311 and among Japonica rice cultivars (ZH11 and NIP), Indica rice cultivars (NJ6 and 9311) and NAC20/26△TE by qRT-PCR. 
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Figure S13. Snapshots in the Integrated Genome Browser showing DNA methylation levels in the NAC20 and NAC26 of ZH11 and Osros1 endosperm.
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Figure S14. Snapshots in the Integrated Genome Browser showing DNA methylation levels in the NAC20 and NAC26 of NIP and Osrdr2, and TP (Taipei), fem3 (Osnrpe1) and pol iv seedling
Snapshots in the Integrated Genome Browser showing DNA methylation levels in the NAC20 and NAC26 of NIP and Osrdr2 (A), and TP (Taipei ), fem3 (Osnrpe1) and pol iv seedling (B).
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AGTCATTGOTGAGCATGCATATATACATGRGCGTGTGCACATCARCTARTCGTCGGCTGTGTTTAGATCCAGGGGTGTARAGTTTTGGTGTGT CACATCOGATATATGGATACACTT TTGARGTATTARRCATJACT AR TARCARRACAR
\GTCATTGGTGAGCATGCATATATACATGGGCGTGTGCACATCAACTARTCGTCGGCTGTGTTTAGATCCAGGGGTGTARAGTTTTGGTGTGTCACATCGGATATATGGATACACTTTTGAAGTATTARACATAR ACTARTARCARAACAA
\GTCATTGGTGAGCATGCATATATACATGGGCGTGTGCACATCARCTARTCGTCGGCTGTGTTTAGATCCAGGGGTGTARAGT T TGRTGTGTCACATCGGATATATGGATACACTTTTGAAGTAT TARACATAR ACTARTARCARRACAA
\GTCATTGGTGAGCATGCATATATACATGGGCGTGTGCACATCAACTARTCGTCOGCTGTGTTTAGATCCAGGGGTGTARAGTTTTGETGTGTCACATCGGATATATGGATACACT TTTGAAGTAT TARACAT A ACTARTARCARAACAA

ATTATAGARTCCQICTGTARACTGCGAGACGARTTTATTARGCCTARTTARTCCATCATTAGCARAT GTTTACTGTAGCACCGTATIGT CAGATCATGGAGCARTTAGGTTTARR AT T TGTCTCGT ARTTTATACGCARTCTGTGTAR
ATTATAGAATCCOICTGTARACTGCGAGACGARTTTATTARGCCTARTTARTCCATCATTAGCARATGTTTACTGTAGCACCGTATTIGTCAGATCATGGAGCARTTAGGTT TAR A A ATT TGTCTCGTARTTTATACGCARTCTGTGTAR
ATTATAGAATCCOICTGTARACTGCGAGACGARTTTAT TAAGCCTART TARTCCATCATTAGCAAATGT T TACTGTAGCACCGTATTGTCAGATCATGGAGCAA T TAGG T T TARARIAT T TGTCTCGTARTTTATACGCARTCTGTGTAR
ATTATAGAATCCGCTGTARACTGCGAGACGARTTTATTAAGCCTART TAATCCATCATTAGCARATGT T TACTGTAGCACCGTATTGTCAGA TCATGGAGCAAT TAGGT T TAR AT T TGTCTCGTARTTTATACGCARTCTGTGTAR

FTTGTTGACATGATCTARACAGGGCTGARTTGARTGARGAGAGARGAGAT CGARRAGCTGCAGATCGRRRRGCT T
T TG TTGACATGATCTARACAGGGCTGAATTGARTGAAGAGAGAAGAGATCGAAAAGCTGCAGATCGRRRAGCT T
T1GTTGACATGATCTARACAGGGCTGARTTGAATGAAGAGAGAAGAGATCGARRAGCTGCAGATCGARRAGCTT
716 TTGRCATGATCTARACAGGGCTGARTTGAATGARGAGAGAAGAGATCGARRAGCTGCAGATCGRRRAGCTT

TTAGTIATTTTT TR TTTATATITARTATTTTTTATATATCTGTCARHATTCGATCTGACA CREEREey
TTAGTIATTTTTTIRITTATATTIAATATT TTTTATATATGIGTCAARIATICGATGTGACA GRS
TTAGTIATITITTIRITTATATIIAATATIITTTATATATGIGTCAARATICGATGTGAC O

TTAGTIATITIT T ITTATATTIARTAT T TTTTATATATGTGTCAAIATTCGATGTGACA]

[GGTGTTTAGATCCAGGGACTTAACTTTAGTCCCTGTCTTTAGACACT AR TTTAGAGTATTARATATAGACTACT TACARAACTAAT TACATARATARAAGCTAA T TCACGAGACARRTTTTTTARGCCTAATTARTCTATARTTAGAGA!
CGTGTTTAGATCCAGGGACTTAACTTTAGTCCCTTCTTTAGACACT AR TTTAGAGTATTARATATAGACTACTTACARAACTART TACATARATARAAGC TARTT CACGAGACAARTTTTTTARGCCTARTTARTCTATARTTAGAGA!

GTTTACTGTAGCATCACATAGGCTARTCATGGATTARTTAGGCTCATTAGATICGTCTCGCARATTAGTCCARGATTATGGATGGGTTTTATTARTAGTCTACGTTTARTATT TATAR TTARTTTICARACATCCGATGTGATAGGGAC]
GTTTACTGTAGCATCACATAGGCTARTCATGGATTARTTAGGCTCATTAGATTCGTCTCGCARATTAGTCCARGATTATGGATGGGTTTTATTAR TAGTCTACG T T TARTATT TATARTTARTTTTCARACATCCGATGTGATAGGGAC|

D TRt 177G T 1T TAG GACTACTCCTAT T TAGCCCCACCTTCATIGACTTTATIARICATATCAGCATCRIATTATATATAIA T

3G TACCTAGCTTTTAGTGACTACTCCTATTTAGCCCCACCTTCATIGAC TTTATTARTCATA TCAGCAT CATATA TATATATAT AT LN SNEENENE S
JAGTAGCTAGCTTTTAGTGACTACTCCTATT TAGCCCCACCTICATIGAC T T TATIARTCATA TCAGCATCATATATATATATA T TN N A

RGAGATQRTCATGCATTTCATCGATCCATCCGATCGATTCCGTCGTCGATGARTTGATT GCATACATATATCAATCCATCCATCCAT CGATGGCATTCGT T CCATTARCAGTTCARGT
2GAGA TR TCATGCATTTCATCGATCCATCCGATCGATTCCGTCGTCGATGARTTGATTGCATACATATATCARTCCATCCATCCATCGATGGCATTCGTTCCATTARCAGTTCAAGT
B A GATQRTCATGCATTTCATCGATCCATCCGATCGATTCCGTCTCGATGAATTGATTGCATACATATATCARTCCATC CATCCATCGATGGCATICGTTCCATTARCAGTICAAGT
e 1 T TCA TGO AT TTCATCGRTCCATCCGATCGATTCCGTCGTCGATGAATTGATIGCATACATATATCARTCCATCCATCCATCGATGGCATTCGTICCATTARCAGTTCAAGT

RCAATTARTAGTACGGCARTCTACTGTAGTACARTARC TAAAAGC TAGCAGORACCARGTGATCATGGAGCATGCAGTTTTCCTCOCAGGAR T TR TARRRRGCARCCGAGCTACATATCARA TGARGC TCTAGCTAGCTACGTACARCT]
ACARTTAATAGTACGGCARTCTACTGTAGTACAATAAC TARAAGC TAGC AR AGCAAGTGA T CATGGAGCATGCAGTTTTCCTCOCAGGAATT AR TAAARAGC ACCGAGCTACATATCARA TGARAGC TCTAGC TAGCTACGTACAACT
ACAATTARTAGTACGGCARTCTACTGTAGTACAATAACTARAAGC TAGCAGURAGCAAGTGATCATGGAGCATGCAGTTTTCCTCGCAGGAA TTA]| TAAAAAGC ACCGAGCTACATATCARA TGARAGC TCTAGC TAGCTACGTACAACT |
ACARTTARTAGTACGGCARTCTACTGTAGTACAATAAC TAAAAGC TAGCAGOR AGCAAG T GA T CATGGAGCATGCAGT T TTCCTCGCAGGA T TA | TAAAAAGC AACCGAGC TACATATCARA TGAAAGC TC TAGC TAGC TACGTACAACT

FRAGTAGATCTARGCACCATAGGARRATCCCCCGARGAT TTGAAGT TCARRACCTCCCCCCCCCCCTATATTTARGTCACT T TAER AR AGAGARACT TR GGGAGAR THAACAGGGCTCGGAGRCARE AR ACTATATAG
ITAAGTAGATCTAAGCACCATAGGARRATCCCCCAAGATTTGAAGT TCARRACCTCCCCCCCCCCCTATATTTARGTCACTTTASR AR AGA GAAACT TR GGGAGAR T AACAGGGCTCGGAGAGGAAE AR ACTATATAGGGGCATCTT:
ITAAGTAGATCTAAGCACCATAGGARRATCCCCCAAGATTTGAAGT TCARRACCTCCCCCCCCCCCTATATTTARGTCACT T TAS AR AGA GARACT TG GGGAGAR TR AR CAGGGCTCGGAGAGGAAE A ACTATATAG
ITAAGTAGATCTARGCACCATAGGARRATCCCCCGARGATTTGAAGT TCARRACCTCCCCCCCCCCCTATATTTARGTCACT T TARS AR AGAGARACT TCH GGGAGAR TR AR CAGGGCTCGGAGAGGAHB AN ACTATATAGGGGCATCTTT

GCAGGCERACCGCCCCCTCCACCCCAGATACARTTTTTGCCGGORGGGTTTTGGCTCTGARGGACATGCCCATCTGGAARR T AACCCCTACTACGC TGARRRTGAGTTTTCTAGTATTGARGABAGATGGCTGCACAGATCGATGTG
GCAGGCERACCGCCCCCTCCACCCCAGATACARTTTTTGCCGGaRGGGTTTTGGCTCTGARGGACATGCCCATCTHGARAR TR AACCCCTACTACGC TGARRRTGAGTTTICTAGTATT GARG AR AGATGGCTGCACAGRTCGATGTG
c

GCAGGCEACCGCCCCCTCCACCCCAGATACARTTTTTGCCGGdRGGGTTTTGECTCTGARGGACATGCCCATCTRGARRRTIEAACCCCTACTACGC TGARRATGAGTTTTCTAGTATT A G AGATGGCTGCACAGATCGATGTG
GCAGGCARACCGCCCCCTCCACCCCAGATACARTTTTTGCCGGORGGGTTTTGGCTCTGARGGACATGCCCATCTGRGRRRR: JacateccTceacacatcentere

AaccccTACTACGCTGARRRTGAGTTTTCTAGTATTG!

TCCCCTAGCTTGCGATAGCTAGCTIAATGGTAACCAGCCTCGTTATGRE TTCARGCTAGGATCATCGATCACCCTGCAGCAGC T AR ATTATT AR TTATACGAGTGATARTAT T CTICATCGCTTGCATGCATATGCATGAGCAGCGTGA
TCCCCTAGCTTGCGATAGCTAGCTTARTGGTARCCAGCCTCGTTATG AT TATTANTTATACGAGTGATARTATTCTICATCGCTTGCATGCATATGCATGAGCAGCGTGA
TCCCCTAGCTTGCGATAGCTAGCTTARTGGTARCCAGCCTCGTTATGGY TTCARGCTAGGATCATCGATCACCCTGCAGCAGC TARAT TATTAAT TATACGAGTGATARTAT I CTTCATCGCTTGCATGCATATGCATGAGCAGEGTGA
TCCCCTAGCTTGCGATAGCTAGCTTAR TG TAACCAGCCTCGTTATGAE TTCARGC TAGGATCATCGATCACCCTGCAGCAGC TR AT TAT TAA T TATACGAGTGAT AR TA TR CTTCATCGCTTGCATGCATATGCATGAGCAGCGTGA

TCARTCTACATCCACTIGATTGACATCTGTCATCTGTATATATTAEATGAL
TCARTCTACATCCACTIGATTGACATCTGTCATCTGTATATATTARATGAL
TCARTCTACATCCACTTGATTGACATCTGTCATCTGTATATATTARATGA
TCARTCTACATCCACTTGATTGACATCTGTCATCTGTATATATTASATGAS

TTARGAAACACCATAATGAACATTARATTACCATATCCTCAAGRAAAAGACCARATCCARTARAAARTTTAR AR TT TACA TGTGARGATTCARRAATTACAGTGTAACTTACARAAGT TACAGTGTARGT TICATARATTACACTGTAAC]
TTAAGARACACCATARTGAACATTARATTACCATATCCTCAAGRAAAAGACCARATCCARTARRAARTTTAR AR T T TACA TG TGARGATT CARRAATTACAGTGTAACTTACARAAGT TACAGTGTARGT TICATARAT TACACTGTAAC]

T TAC AR GAA A TGCACTG T ARAT TTGAGTGAGARARTCGAGTGAGAGAT ARG ARARARTCTTTCGAGTGAGATATAGCARARTCGARARAC CTATACATCTT TCGARAGATTTTTACGATCGTATCACACAGATTTTTARTTTTTGGATT]
T TACARGAARATGCACTGTARAT TTGAGTGAGARARTCGAGTGAGAGATARGARARARTCTTTCGAGTGAGATATAGCARAR TCGARARACCTATACATCT T TCGARAGATTTTTACGATCGTATCACACAGATTTTTARTTTTTGGATT]

AR TCTGATAGATATAATARAAAGCARARAGCAAT TAAGAAACACCAT AR TGGACACTARAT TACCATATCCTCARGAAAARGACCARA TCCAR TACARAR T T TAARATT TACATGCGARGAT TCAARAAT TACAGTGCAACT TACAAI

BB 1A TATTARTGCAGAGCTTTARTIARTITG

TTTGCATACATATARRTCATATTATCATCAAGTGCGARGTTTGATAGAGATAGARTTACATGGATGTATCTGCAGARGCTARGCAAGTCAGACARRA TR AR TATATATGATATACATGTCTGC TGTTTGTAGACATGCATGGCARRATG
TTTGCATACATATARRTCATATTATCATCAAGTGCGARGTTTGATAGAGATAGAR TTACATGGATGTATCTGCAGAAGC TAAGCAAGTCAGACARAA TR AR TATATATGATATACATGTCTGC TG TT TGTAGACATGCATGGCARAATG
TITGCATACATATARBICATATTATCAICAAGTGCGARGTTTGATAGAGATAGAR TTACATGGATGTATCTGCAGARGCTAAGCAAGTCAGACARRA TR AR TATATATGATATACATGTCTGC TGTTTGTAGACATGCATGGCARBATG
TTTGCATACATATARRTCATATTATCATCAAGTGCGARGTTTGATAGAGATAGAR T TACATGGATGTATCTGCAGAAGC TAAGC AAGTCAGACARAA TR AR TATATATGATATACATGTCTGC TG TT TGTAGACATGCATGGCARARTG

TCTARATTARTTARTATGGCACCCGTGTICTGTTTTAGTGARGGATACGARACARTTTTTATACATCTATCTATCIAGAGART ARATCCCGTTGGGATTGCTGGARTCTGAGGGGARCCACGTCACGTACACARGTATATA]
TGTARATTARTTAATATGGCACCCGTGTICTGTTTTAGTGAAGGATACGARACARTTTTTATACATCTATCTATC TG AGAATARATCCCGTTGGGATTGCTGGAATC TGAGGGGAACCACGTCACGTACACAAGTATAT:
TGTARATTARTTARTATGGCACCCGTGTTCTGTTTTAGTGAAGGATACGARACARTTTTTATACATCTATCTATCTAGAGAATARATCCCGTTGGGATTGCTGGARTC TGAGGGGAACCACGTCACGTACACAAGTATAT:
TGTARATTARTTAATATGGCACCCGTGTICTGTTTTAGTGAAGGATACGARACAATTTTTATACATCTATCTATC TARGAGAATARATCCCGTTGGGATTGCTGGARTC TGAGGGGAACCACGTCACGTACACARGTATATA|
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GCATGCATATATACATGOGCGTCTGCACATCARCTARTCGTCGGCTGTGTTTAGRTCCAGGGGTGTARAG] CACTTTTGARGTATTARACATAGACTARTRRCARRACARRTTRTAGART
AGCAT AACTARTCGICGGCTGTGTT: RAGTITIGGTGTG CACTTTTGARGTATTARACATAGACTARTAACAARACARATTATAGART

RATTATAGRATCCGCCTGTARACTGCGAGACGART T AT TAAGC CTARTTARTCCATCATTAGCARATGT T TACTGTAGCACCGTATTGTCAGATCATGGAGCARTTAGGTT TARAGATTTGTCTCGTATTTATACGCARTCTGTGTAR
A TTATAGAATCCGCCTGTARACTGCGAGACGART T AT TAAGC AR T AR TCCATCATTAGCARAT T TACTGTAGCACCGTAT TG TCAGATCATGGAGCARTTAGG TT TARARGATTIGTCTCGTARTTTATACGCARTCTGTGTAR

TTAG o CAGGATARAATTTGTIGACRTGATCTARACAGGGCTGANTTGART GARGAGRGARGRGATCGARRAGCTGCAGRTCGRRRRGCTTGAGGT
TITIIGITIATATITARTATITY CARACATTCGATGTGACS TIGTIGACATGATCTARACAGGGCTGARTIGAR ARAGCTGCAGATCGARRAGCTIGAGGT

TCATGGAGCATGCAGTTTTCCTCGCAGGANTTARTTAARRRGCRRCCGRGCTRCATATCRARTGARRGCTCTAGCTAGCT
TCATGGAGCATGCAGTTTTCCTCGCAGGANTTAATTARARAGCAACCGAGCTACATATCARRTGRAAGCTCTAGCTAGET

CCCCCCCCCTATATTTAAGTCACTTTAGAGAGAGARACTTCGGGGAGARTARRCAGGGCTY TGRCTATATAG TTGCAGGCCTA CCCCAGATACARTITIT GeTTTTGaCTCTeR
< Actr TARA TGACTATATAG \GATACA
ABGGACATGCCCATCTGCGAAAATTGRACCCCTACT] CTAGTATT. \caGaT CTAGCTTGCGATAGCT) rAACCAGECTC
AAGGACATGCCCATCTGCGAAATTGAACCCCTACT] CTAGTATT: SCACAGAT TAGCTTGCGATAGCT) TANCCAGECTCY

ATGGATGTATCTGCAGAAGCTANGCAAGTCAGACARAA T AN TATATATGATATACATGTCTG TG T TGTAGACATGCATGGC AR TG T TAANTTANTTAATATGGCACCCGTGTTCTGTTTTAGTGAAGGATACGAARCARTTTTT
ATGGATGTATCTGCAGAAGCTAAGCAAGTCAGACARAA T AN TATATATGATATACATGTC TG TG T TGTAGACATGCATGGC AR TG T TAAN T TAN T TA TATGGCACCCGTGTTCTGTTTTAGTGAAGGATACGAAACARTTTTTH

NTACATCTATCIATCTATGAGARTARATCCCGTTGGGATTGCTGGARTCTGAGGGGARCCACGTCACGTAC)
TACATCTATCTATCTATGAGARTARATCCCGTTGGGATTGCTGGARTCTGAGGGGAACCACGTCACGTAC)
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