
NILZS97 MAGNPAAAAPSSSGSSSVFLPPPSPSDGELLRPLHRLARDLSAVDTPAPFLRAAFASISRRSKLLAAAFDDLLLCGAAGELPRSASLCLREVLLVLQRFK 100 
NILMY46 MAGNPAAAAPSSSGSSSVFLPPPSPSDGELLRLLHRLARDLSAVDTPAPFLRAAFASISRRSKLLAAAFDDLLLCGAAGELPRSASLCLREVLLVLQRFK 100 
ZH161 MAGNPAAAAPSSSGSSSVFLPPPSPSDGELLRLLHRLARDLSAVDTPAPFLRAAFASISRRSKLLAAAFDDLLLCGAAGELPRSASLCLREVLLVLQRFK 100 
KO-ZS-1 MAGNPAAAAPSSSGSSSVFLPPPSPSDGELSGRCTAWRATCPPSTRPRRSCAPRSRPSRGGPSYWRPRSTTCCCAAPRGSCRGRRRCACGRCSWCCSGSR 100 
KO-ZS-2 MAGNPAAAAPSSSGSSSVFLPPPSPSDGELSPVAAPPGARPVRRRHARAVPARRVRVHLEAVQATGGRVRRPAAVRRRGGAAAVGVAVPAGGAPGAAAVQ 100 
KO-MY-1 MAGNPAAAAPSSSGSSSVFLPPPSPSDGELSPVAAPPGARPVRRRHARAVPARRVRVHLEAVQATGGRVRRPAAVRRRGGAAAVGVAVPAGGAPGAAAVQ 100 
KO-MY-2a MAGNPAAAAPSSSGSSSVFLPPPSPSDGELSPVAAPPGARPVRRRHARAVPARRVRVHLEAVQATGGRVRRPAAVRRRGGAAAVGVAVPAGGAPGAAAVQ 100 
Ko-MY-2b MAGNPAAAAPSSSGSSSVFLPPPSPSDGELSGRCTAWRATCPPSTRPRRSCAPRSRPSRGGPSYWRPRSTTCCCAAPRGSCRGRRRCACGRCSWCCSGSR 100 
KO-MY-3a MAGNPAAAAPSSSGSSSVFLPPPSPSDGELTPVAAPPGARPVRRRHARAVPARRVRVHLEAVQATGGRVRRPAAVRRRGGAAAVGVAVPAGGAPGAAAVQ 100 
KO-MY-3b MAGNPAAAAPSSSGSSSVFLPPPSPSDGELSGRCTAWRATCPPSTRPRRSCAPRSRPSRGGPSYWRPRSTTCCCAAPRGSCRGRRRCACGRCSWCCSGSR 100 
KO-MY-4a MAGNPAAAAPSSSGSSSVFLPPPSPSDGELTPVAAPPGARPVRRRHARAVPARRVRVHLEAVQATGGRVRRPAAVRRRGGAAAVGVAVPAGGAPGAAAVQ 100 
KO-MY-4b MAGNPAAAAPSSSGSSSVFLPPPSPSDGELSGRCTAWRATCPPSTRPRRSCAPRSRPSRGGPSYWRPRSTTCCCAAPRGSCRGRRRCACGRCSWCCSGSR 100 
KO-MY-5a MAGNPAAAAPSSSGSSSVFLPPPSPSDGELPPVAAPPGARPVRRRHARAVPARRVRVHLEAVQATGGRVRRPAAVRRRGGAAAVGVAVPAGGAPGAAAVQ 100 
KO-MY-5b MAGNPAAAAPSSSGSSSVFLPPPSPSDGELSGRCTAWRATCPPSTRPRRSCAPRSRPSRGGPSYWRPRSTTCCCAAPRGSCRGRRRCACGRCSWCCSGSR 100 
KO-MY-6a MAGNPAAAAPSSSGSSSVFLPPPSPSDGELSPVAAPPGARPVRRRHARAVPARRVRVHLEAVQATGGRVRRPAAVRRRGGAAAVGVAVPAGGAPGAAAVQ 100 
KO-MY-6b MAGNPAAAAPSSSGSSSVFLPPPSPSDGELSGRCTAWRATCPPSTRPRRSCAPRSRPSRGGPSYWRPRSTTCCCAAPRGSCRGRRRCACGRCSWCCSGSR 100 
KO-MY-7a MAGNPAAAAPSSSGSSSVFLPPPSPSDGELTPVAAPPGARPVRRRHARAVPARRVRVHLEAVQATGGRVRRPAAVRRRGGAAAVGVAVPAGGAPGAAAVQ 100 
KO-MY-7b MAGNPAAAAPSSSGSSSVFLPPPSPSDGELSGRCTAWRATCPPSTRPRRSCAPRSRPSRGGPSYWRPRSTTCCCAAPRGSCRGRRRCACGRCSWCCSGSR 100 
KO-ZH-1a MAGNPAAAAPSSSGSSSVFLPPPSPSDTAWRATCPPSTRPRRSCAPRSRPSRGGPSYWRPRSTTCCCAAPRGSCRGRRRCACGRCSWCCSGSRRSSPIAR 100 
KO-ZH-1b MAGNPAAAAPSSSGSSSVFLPPPSPGARPVRRRHARAVPARRVRVHLEAVQATGGRVRRPAAVRRRGGAAAVGVAVPAGGAPGAAAVQGDRRRLLGAQPD 100 
KO-ZH-2a MAGNPAAAAPSSSGSSSVFLPPPSPSDGELTPVAAPPGARPVRRRHARAVPARRVRVHLEAVQATGGRVRRPAAVRRRGGAAAVGVAVPAGGAPGAAAVQ 100 
KO-ZH-2b MAGNPAAAAPSSSGSSSVFLPPPSPSDGRCTAWRATCPPSTRPRRSCAPRSRPSRGGPSYWRPRSTTCCCAAPRGSCRGRRRCACGRCSWCCSGSRRSSP 100 
KO-ZH-3a MAGNPAAAAPSSSGSSSVFLPPPSPSDGELSPVAAPPGARPVRRRHARAVPARRVRVHLEAVQATGGRVRRPAAVRRRGGAAAVGVAVPAGGAPGAAAVQ 100 
KO-ZH-3b MAGNPAAAAPSSSGSSSVFLPPPSPSDGELSGRCTAWRATCPPSTRPRRSCAPRSRPSRGGPSYWRPRSTTCCCAAPRGSCRGRRRCACGRCSWCCSGSR 100 
 
NILZS97 AIVADCSARSRMRLLLESDEMEAELRELNHDLATLLDLLPVVELGLADDVLDVLALASRQCRRCSPAPESEEALKASVLSLIQEIEREIVPERERLEEIL 200 
NILMY46 AIVADCSARSRMRLLLESDEMEAELRELNHDLATLLDLLPVVELGLADDVLDVLALASRQCRRCSPAPESEEALKASVLSLIQEIEREIVPERERLEEIL 200 
ZH161 AIVADCSARSRMRLLLESDEMEAELRELNHDLATLLDLLPVVELGLADDVLDVLALASRQCRRCSPAPESEEALKASVLSLIQEIEREIVPERERLEEIL 200 
KO-ZS-1 RSSPIARRAAGCGCCWSPTRWRRSCGSSTTTWPRCSTCCRSSSWGSPTTCSTSSPSRRASAGGARRHRSRRRR.  200 
KO-ZS-2 GDRRRLLGAQPDAAAAGVRRDGGGAAGAQPRPGHAARPVAGRRAGARRRRARRPRPRVAPVPAVLAGTGVGGGAEGERAVADTRDRAGDRAGAGEAGGDP 200 
KO-MY-1 GDRRRLLGAQPDAAAAGVRRDGGGAAGAQPRPGHAARPVAGRRAGARRRRARRPRPRVAPVPAVLAGTGVGGGAEGERAVADTRDRAGDRAGAGEAGGDP 200 
KO-MY-2a GDRRRLLGAQPDAAAAGVRRDGGGAAGAQPRPGHAARPVAGRRAGARRRRARRPRPRVAPVPAVLAGTGVGGGAEGERAVADTRDRAGDRAGAGEAGGDP 200 
KO-MY-2b RSSPIARRAAGCGCCWSPTRWRRSCGSSTTTWPRCSTCCRSSSWGSPTTCSTSSPSRRASAGGARRHRSRRRR 200 
KO-MY-3a GDRRRLLGAQPDAAAAGVRRDGGGAAGAQPRPGHAARPVAGRRAGARRRRARRPRPRVAPVPAVLAGTGVGGGAEGERAVADTRDRAGDRAGAGEAGGDP 200 
KO-MY-3b RSSPIARRAAGCGCCWSPTRWRRSCGSSTTTWPRCSTCCRSSSWGSPTTCSTSSPSRRASAGGARRHRSRRRR 200 
KO-MY-4a GDRRRLLGAQPDAAAAGVRRDGGGAAGAQPRPGHAARPVAGRRAGARRRRARRPRPRVAPVPAVLAGTGVGGGAEGERAVADTRDRAGDRAGAGEAGGDP 200 
KO-MY-4b RSSPIARRAAGCGCCWSPTRWRRSCGSSTTTWPRCSTCCRSSSWGSPTTCSTSSPSRRASAGGARRHRSRRRR 200 
KO-MY-5a GDRRRLLGAQPDAAAAGVRRDGGGAAGAQPRPGHAARPVAGRRAGARRRRARRPRPRVAPVPAVLAGTGVGGGAEGERAVADTRDRAGDRAGAGEAGGDP 200 
KO-MY-5b RSSPIARRAAGCGCCWSPTRWRRSCGSSTTTWPRCSTCCRSSSWGSPTTCSTSSPSRRASAGGARRHRSRRRR 200 
KO-MY-6a GDRRRLLGAQPDAAAAGVRRDGGGAAGAQPRPGHAARPVAGRRAGARRRRARRPRPRVAPVPAVLAGTGVGGGAEGERAVADTRDRAGDRAGAGEAGGDP 200 
KO-MY-6b RSSPIARRAAGCGCCWSPTRWRRSCGSSTTTWPRCSTCCRSSSWGSPTTCSTSSPSRRASAGGARRHRSRRRR  200 
KO-MY-7a GDRRRLLGAQPDAAAAGVRRDGGGAAGAQPRPGHAARPVAGRRAGARRRRARRPRPRVAPVPAVLAGTGVGGGAEGERAVADTRDRAGDRAGAGEAGGDP 200 
KO-MY-7b RSSPIARRAAGCGCCWSPTRWRRSCGSSTTTWPRCSTCCRSSSWGSPTTCSTSSPSRRASAGGARRHRSRRRR 200 
KO-ZH-1a RAAGCGCCWSPTRWRRSCGSSTTTWPRCSTCCRSSSWGSPTTCSTSSPSRRASAGGARRHRSRRRR  200 
KO-ZH-1b AAAAGVRRDGGGAAGAQPRPGHAARPVAGRRAGARRRRARRPRPRVAPVPAVLAGTGVGGGAEGERAVADTRDRAGDRAGAGEAGGDPGGGRHQRPGELQ 200 
KO-ZH-2a GDRRRLLGAQPDAAAAGVRRDGGGAAGAQPRPGHAARPVAGRRAGARRRRARRPRPRVAPVPAVLAGTGVGGGAEGERAVADTRDRAGDRAGAGEAGGDP 200 
KO-ZH-2b IARRAAGCGCCWSPTRWRRSCGSSTTTWPRCSTCCRSSSWGSPTTCSTSSPSRRASAGGARRHRSRRRR  200 
KO-ZH-3a GDRRRLLGAQPDAAAAGVRRDGGGAAGAQPRPGHAARPVAGRRAGARRRRARRPRPRVAPVPAVLAGTGVGGGAEGERAVADTRDRAGDRAGAGEAGGDP 200 
KO-ZH-3b RSSPIARRAAGCGCCWSPTRWRRSCGSSTTTWPRCSTCCRSSSWGSPTTCSTSSPSRRASAGGARRHRSRRRR  200 
 
NILZS97 VEVGINDPASCSEEIESLEQEIGDRASEKNEGAASMIALVGLLRYAKCVLFSATPRPSDSNSKADVEAEDGEPPVPPSDFRCPISLDLMRDPVVVASGQTYD 300 
NILMY46 VEVGINDPASCSEEIESLEQEIGDRASEKNEGAASMIALVGLLRYAKCVLFSATPRPSDSNSKADVEAEDGEPPVPPSDFRCPISLDLMRDPVVVASGQTYD 300 
ZH161 VEVGINDPASCSEEIESLEQEIGDRASEKNEGAASMIALVGLLRYAKCVLFSATPRPSDSNSKADVEAEDGEPPVPPSDFRCPISLDLMRDPVVVASGQTYD 300 
KO-ZS-1  300 
KO-ZS-2 GGGRHQRPGELQRGDREPGAGDRRPCLGEMDGLHDRSRRPPPVCQVRPVQRHASAFRFQFQG  300 
KO-MY-1 GGGRHQRPGELQRGDREPGAGDRRPCLGEMDGLHDRSRRPPPVCQVRPVQRHASAFRFQFQG 300 
KO-MY-2a GGGRHQRPGELQRGDREPGAGDRRPCLGEMDGLHDRSRRPPPVCQVRPVQRHASAFRFQFQG 300 
KO-MY-2b   300 
KO-MY-3a GGGRHQRPGELQRGDREPGAGDRRPCLGEMDGLHDRSRRPPPVCQVRPVQRHASAFRFQFQG 300 
KO-MY-3b  300 
KO-MY-4a GGGRHQRPGELQRGDREPGAGDRRPCLGEMDGLHDRSRRPPPVCQVRPVQRHASAFRFQFQG 300 
KO-MY-4b  300 
KO-MY-5a GGGRHQRPGELQRGDREPGAGDRRPCLGEMDGLHDRSRRPPPVCQVRPVQRHASAFRFQFQG 300 
KO-MY-5b  300 
KO-MY-6a GGGRHQRPGELQRGDREPGAGDRRPCLGEMDGLHDRSRRPPPVCQVRPVQRHASAFRFQFQG  300 
KO-MY-6b   300 
KO-MY-7a GGGRHQRPGELQRGDREPGAGDRRPCLGEMDGLHDRSRRPPPVCQVRPVQRHASAFRFQFQG 300 
KO-MY-7b  300 
KO-ZH-1a   300 
KO-ZH-1b RGDREPGAGDRRPCLGEMDGLHDRSRRPPPVCQVRPVQRHASAFRFQFQG  300 
KO-ZH-2a GGGRHQRPGELQRGDREPGAGDRRPCLGEMDGLHDRSRRPPPVCQVRPVQRHASAFRFQFQG  300 
KO-ZH-2b   300 
KO-ZH-3a GGGRHQRPGELQRGDREPGAGDRRPCLGEMDGLHDRSRRPPPVCQVRPVQRHASAFRFQFQG  300 
KO-ZH-3b   300 
 
NILZS97 RESIDRWFSSGKSTCPKTGQVLANLELVSNKALKNLISKWCRENGVAMEACEASKSEQAQAVAANKAALEAARMTASFLVKKLSVSFSPDAANRVVHEIR 400 
NILMY46 RESIDRWFSSGKSTCPKTGQVLANLELVSNKALKNLISKWCRENGVAMEACEASKSEQAQAVAANKAALEAARMTASFLVKKLSVSFSPDAANRVVHEIR 400 
ZH161 RESIDRWFSSGKSTCPKTGQVLANLELVSNKALKNLISKWCRENGVAMEACEASKSEQAQAVAANKAALEAARMTASFLVKKLSVSFSPDAANRVVHEIR 400 
KO-ZS-1   400 
KO-ZS-2   400 
KO-MY-1   400 
KO-MY-2a   400 
KO-MY-2b   400 
KO-MY-3a   400 
KO-MY-3b   400 
KO-MY-4a   400 
KO-MY-4b   400 
KO-MY-5   400 
KO-MY-5b   400 
KO-MY-6a   400 
KO-MY-6b   400 
KO-MY-7a   400 
KO-MY-7b   400 
KO-ZH-1a   400 
KO-ZH-1b   400 
KO-ZH-2a   400 
KO-ZH-2b   400 
KO-ZH-3a   400 



KO-ZH-3b   400 
   
NILZS97 LLSKSGSENRAFVGEAGAVPLLVPLLYSEDAGLQLNAVTALLNLSILEANKKRIMHADGAVEAVAHIMSSGATWRAKENAAAAVLSLASVHSYRRRLGRN 500 
NILMY46 LLSKSGSENRAFVGEAGAVPLLVPLLYSEDAGLQLNAVTALLNLSILEANKKRIMHADGAVEAVAHIMSSGATWRAKENAAAAVLSLASVHSYRRRLGRN 500 
ZH161 LLSKSGSENRAFVGEAGAVPLLVPLLYSEDAGLQLNAVTALLNLSILEANKKRIMHADGAVEAVAHIMSSGATWRAKENAAAAVLSLASVHSYRRRLGRN 500 
KO-ZS-1   500 
KO-ZS-2   500 
KO-MY-1   500 
KO-MY-2a   500 
KO-MY-2b   500 
KO-MY-3a   500 
KO-MY-3b   500 
KO-MY-4a   500 
KO-MY-4b   500 
KO-MY-5a   500 
KO-MY-5b   500 
KO-MY-6a   500 
KO-MY-6b   500 
KO-MY-7b   500 
KO-MY-7b   500 
KO-ZH-1a   500 
KO-ZH-1b   500 
KO-ZH-2a   500 
KO-ZH-2b   500 
KO-ZH-3a   500 
KO-ZH-3b   500 
 
NILZS97 QSVVEKLVHLVRTGPTSTKKDALAALLTLAGERENVGKLVDAGVAEVALSAISKEETAAAVLAALAKRGGAEAIVNIDGAVARLVAEMRRGTDWARENAT 600 
NILMY46 QSVVEKLVHLVRTGPSSTKKDALAALLTLAGERENVGKLVDAGVAEVALSAISKEETAAAVLAALAKRGGAEAIVNIDGAVARLVAEMRRGTDWARENAT 600 
ZH161 QSVVEKLVHLVRTGPSSTKKDALAALLTLAGERENVGKLVDAGVAEVALSAISKEETAAAVLAALAKRGGAEAIVNIDGAVARLVAEMRRGTDWARENAT 600 
KO-ZS-1   600 
KO-ZS-2   600 
KO-MY-1   600 
KO-MY-2a   600 
KO-MY-2b   600 
KO-MY-3a   600 
KO-MY-3b   600 
KO-MY-4a   600 
KO-MY-4b   600 
KO-MY-5a   600 
KO-MY-5b   600 
KO-MY-6a   600 
KO-MY-6b   600 
KO-MY-7a   600 
KO-MY-7b   600 
KO-ZH-1a   600 
KO-ZH-1b   600 
KO-ZH-2a   600 
KO-ZH-2b   600 
KO-ZH-3a   600 
KO-ZH-3b   600 
 
NILZS97 AALVLLCRRLGAPAVTQVMAVPGVEWAIWELMSIGTERARRKAASLGRICRRWAAASAADGERGGGCPVATVVPPAMMAS  680 
NILMY46 AALVLLCRRLGAPAVTQVMAVPGVEWAIWELMSIGTERARRKAASLGRICRRWAAASAADGERGGGCPVATVVPPAMMAS  680 
ZH161 AALVLLCRRLGAPAVTQVMAVPGVEWAIWELMSIGTERARRKAASLGRICRRWAAASAADGERGGGCPVATVVPPAMMAS  680 
KO-ZS-1   680 
KO-ZS-2   680 
KO-MY-1   680 
KO-MY-2a   680 
KO-MY-2b   680 
KO-MY-3a   680 
KO-MY-3b   680 
KO-MY-4a   680 
KO-MY-4b   680 
KO-MY-5a   680 
KO-MY-5b   680 
KO-MY-6a   680 
KO-MY-6b   680 
KO-MY-7a   680 
KO-MY-7b   680 
KO-ZH-1a   680 
KO-ZH-1b   680 
KO-ZH-2a   680 
KO-ZH-2b   680 
KO-ZH-3a   680 
KO-ZH-3b   680 

 
Figure S1. Amino acid sequences of OsPUB3 in the three recipients (NILZS97, NILMY46 and ZH161) and their 
homozygous mutants. The U-box motif and Armadillo repeat are highlighted in blue and green, respectively. 
Differences among the three recipients are highlighted in yellow. Differences between the mutants and the 
recipients are indicated in red letters. 


