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SUPPLEMENTARY TABLES 1-4

Supplementary Table 1. Phenotype and genotype association analyses in
CRISPR/Cas9 transgenic plants.

Homo-WT Heterozygous Biallelic Homo-MT Total
Normal fertility 7 3 0 0 10
Male sterility 0 0 15 4 19

The numbers in this table indicate the numbers of different genotype transgenic plants
in different phenotypes.

Supplementary Table 2. The detailed information of 4 different mutation types in

Fig.3
Mutation type Sequence (- strain, 5’ to 3°) Numbers of Genotype of Protein
plants plants sequence
WT sequence GCTCCTCACCGACCCGTTCC 10 Homo-WT or WT

heterozygous
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2bp insertion  GCTAACCTCACCGACCCGTTCC 6 Bialleic Premature
or homo-MT
1bp insertion GCTACCTCACCGACCCGTTCC 6 Bialleic or Premature
Homo-MT
2bp deletion GCT--TCACCGACCCGTTCC 9 Heterozygous  Premature
or bialleic or
homo-MT
1bp deletion GCT-CTCACCGACCCGTTCC 11 Heterozygous  Premature
or bialleic or
homo-MT

The numbers in this table indicate the numbers of transgenic plants in different
mutation types. The red characters or dashes indicate the insertion or deletion events
generated by CRISPR-Cas9 in mutants.

Supplementary Table 3. All primers used in this study.

Primer ID Sequence(5’ to 3”)
OsSTRL2-RT-F TGGCTGCGAACGCTCTACT
OsSTRL2-RT-R CTCTGCTCTTCCAACGGGTAA

OsSTRL2-QPCR-F CGACACGAGCACGAGATA
OsSTRL2-QPCR-R ACGCCATTCGGGAAGACCA
OsACTIN-RT-F GGAACTGGTATGGTCAAGGC
OsACTIN-RT-R AGTCTCATGGATACCCGCAG
OsACTIN-QPCR-F GCTATGTACGTCGCCATCCA
OsACTIN-QPCR-R GGACAGTGTGGCTGACACCAT

OsSTRL2-promoter-F gagatctacagcgctaagcttAAGGTTTAGGGCTTGTTCAC
OsSTRL2-promoter-R ggactgaccacccggggatccGGAGATCAGGAGCGAGGGA
OsSTRL2-YFP-F accagtctctctctcaagcttATGGAAGAGAAGAAGCAGCAGC

OsSTRL2-YFP-R gctcaccatactagtggatccATCACCAAGCACGTTGCTGC
OsSTRL2-gRNA-seq-F TCTTCCCTCGCTCCTGAT
OsSTRL2-gRNA-seg-R TGGCACAAACTTTCTCCG

OsSTRL2-CRISPR-F ggcaGGAACGGGTCGGTGAGGAGC

OsSTRL2-CRISPR-R aaacGCTCCTCACCGACCCGTTCC

OsSTRL2-Antisense-F cgggatccATGCGGTACTGGCTGGAAGG

OsSTRL2-Sense-R ggaattcCCAACGGGTAAGGGATCGTG

OsSTRL1-RT-F AGCAGATCAAGACCACCGACAC
OsSTRL1-RT-R TGAAGTAGGCATCACCCGTAGC
OsSTRL3-RT-F TCACTGACAGCAGCATCCACT
OsSTRL3-RT-R CTGACATTGCGACTGACCATT
OsSTRL4-RT-F GAGGTGGTGACGACGGAGAC
OsSTRL4-RT-R TGCGGGTGGCATAGCAGAG
OsSTRL5-RT-F ATGGGATTGATGCGAGTTG
OsSTRL5-RT-R TTCGGGTAGGTTATGTTGGA

OsSTRL6-RT-F TACATCGCCGACGCCTAC




OsSTRL6-RT-R
OsSTRL7-RT-F
OsSTRL7-RT-R
OsSTRL8-RT-F
OsSTRL8-RT-R
OsSTRL9-RT-F
OsSTRL9-RT-R
OsSTRL10-RT-F
OsSTRL10-RT-R
OsSTRL11-RT-F
OsSTRL11-RT-R
OsSTRL12-RT-F
OsSTRL12-RT-R
OsSTRL13-RT-F
OsSTRL13-RT-R
OsSTRL14-RT-F
OsSTRL14-RT-R
OsSTRL15-RT-F
OsSTRL15-RT-R
OsSTRL16-RT-F
OsSTRL16-RT-R
OsSTRL17-RT-F
OsSTRL17-RT-R
OsSTRL18-RT-F
OsSTRL18-RT-R
OsSTRL19-RT-F
OsSTRL19-RT-R
OsSTRL20-RT-F
OsSTRL20-RT-R
OsSTRL21-RT-F
OsSTRL21-RT-R

TGAGCCTTGAATCCAATACCT
ATGGGATTGATGCGAGTTG
TTCGGGTAGGTTATGTTGGA
CCGCCTGATGAAGTACGACC
AATTCCACCGAACCCAAATAAA
GTGCCGTTCAAGTTCACCAA
CACCCAGTAGCCTCCCTTCC
GTGCCGTTCAAGTTCACCAA
CACCCAGTAGCCTCCCTTCC
GTGCCGTTCAAGTTCACCAA
CACCCAGTAGCCTCCCTTCC
CTTCTTCGAGTACCGCTTCACC
CACATTCCCTTCAGAGTCACCA
GCTCGCTTCCCTCCCAACA
CGCGTCCATTCTCATCCACTTT
TCACCGACAGCAGCACCA
GCTCAGCGTCACAGCCCTA
CTTCACCGATAGCAGCACCACG
CGCCTCCACCCTTCTTCTTCC
TGGACCGAGTTTGCCTACAAC
TTTCACCCTCCTCCGATACG
ACAGGGCGGCTGCTCTGGTA
GACCCAAAGCGTGCTGTTCC
TGGACCGAGTTCGCCCACA
AGCAGGTAGTCGCTCCGCTTG
TCCCTGACAACATCCGCTACG
GATCCTGCTGAGGTACGGTTTG
GACAGGAAGCCCATTCAG
GATGCTCATAGCCAAACC
GCGTTGTTGGTGTCCCTG
GCTCCCGTTTCGTGTCCT

The construction adapter is in lower character.



Supplementary Table 4. The information of motifs shown in Supplementary

Figure 2B.

Motif  Width Best possible match
1 41 CGRPLGLQFHNKTGNLYIADAYMGLMRVGPRGGEATVLATE
2 29 VPFNFTNGVDIDQVTGDVYFTDSSTTYQR
3 41 TGRLMKYDPRTNQVTVLQSGMTYPNGVAMSADRSHLVVCHT
4 26 YWIKGPKAGKSEPFAELPGYPDNVRP
5 50 GYWVALHREKYETPYGPDTHLLAMRIGRKGKILQQMRGPKNVRPTEVIER
6 17 DGPYTGVSDGRIMRWNG
7 37 MVVEELTGFKFKTISEVEEQNGKLWIGSVDTPYIGLY
8 21 RSQHLPLPGPVTGPESVAFDG
9 15 GWTTFAYNPNYWKIK
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SUPPLEMENTARY FIGURES 1-4

* 20 * 40 * 60 * 80 * 100
STR1 : MAKL: LFTVFLLFLSS : 22
0sSTRL1 - M, TATFLLLLSVAS-L : 18
0sSTRL2 : ILQYPHLFFAALALALLLTDPFHLGPLA : 45
0sSTRL3  : MVQGCRCEVVDAGVREVRLASPYR |HQ | FRF TTPRRLALAHRGDT AAFCGTDPL : 108
0sSTRL4  : PLGL YVADEYLGLL : 27
0sSTRLS  : MRT——TARPTAAATALALILVL : 20
0sSTRLG - MRT-—TARPTAAATALALIWL : 20
0sSTRL7 TARQAATAAAFAL IVFL : 20
0sSTRLS  : GT——GRVGTLTRVALTIVVFL : 24
0sSTRLY - -
0sSTRL10 : -
0sSTRL11 : MGAVLGT—GRVGTLTRVALTIVVFL : 24
0sSTRL12 : MAQOLGLLAA——VFVSLAVHVALHCP—- : 24
0sSTRL13 : TLVTLLRLVG-C : 21
0sSTRL14 : TVFLLLSLVCLASPC : 20
0sSTRL15 : TCSAAAAASALVKLLVLVAAV : 31
0sSTRL16 : AGRRAF TCSAAAAAAAASALVKLLVLY : 30
0sSTRL17 : =
0sSTRL18 : MWPCLSPRAAVL IALLLLPAAM : 22
0sSTRL19 - SLLLAGVKAALVVLAGVALYSPE : 28
0sSTRL20 : MNTTAKLLAL. I 19
0sSTRL21 : 1 INHISTL ISLIAVTISLIAVIHIGSGLLVPMKARLVVLAAAVAAAALLY @ 75
* 120 - 140 - 180 * 200 -
STR1 : SLA SSPILKEILI 17YEG: : 99
0sSTRL1  : LVI QQIKTT LPL GSAAGWTTFAYNANYRK | PLCSSSEVPPEERES— : 106
0sSTRL2  : GVDYRP————VRHELAP RHGRLEF T T : 148
0sSTRL3  : RT VPHVVELF RERLRGAE v WVY TAELC LDYLKDEH : 214
0sSTRL4 - AEVVTTET. TGDVYFTDSSSTYRQQ-———————QHL IVCHCHAR : 86
0sSTRLS  : A T DLGGSL ,‘= AGHSTYTYSPSYTI ASTL-PTVOTES— : 111
0sSTRL6  : VFS————————————PSPATAATARMFKT | DLTGSL! Fo TYTYSPSYT TL-PTVQTES— : 112
08sSTRL7 : VLLSPS——————————PTAAATATTRMFKT | DLGGSL D TYTYSPSYT TL-PTVQTES— : 115
0sSTRL8  : LLL AA suu_vs'n.m_pnl.vepssw\’g(ruw TYSHAPG LHPAELTES—— : 115
0sSTRLY  : LHPAELTES— : 13
0sSTRL10 : HPAELTES— : 13
0sSTRL11 : LLL PSHALA DTSATLVETLPLPTTL! D TR TYSHSPG LHPAELTES—— : 115
0sSTRL12 : —1GPLA LONLEKL GEGMLSAPEDVYV DAGGEV -TATR VGGTGLL - 108
0sSTRL13 : LLLAI L TSHAQFAFHLPLPDGVTGAESLAT DG Q. TTFAHHENYRK | PMCTTPVAPAEETES— @ 117
0sSTRL14 : AAGRVI TASQVKTTP PEGVTGAESLA DG, TFAYNRNYRSNPTCASS——SEETES— : 113
0sSTRL15 : AATTSA———————————GGGDEPTYETKS | DPSLAVMTLPAPVTGPESLA - GGRL—GWTEFAY VVP-ES : 123
0sSTRL16 : AAVAAY————————TSAGGGDEPTVEYKSlDPSLAVITLPAPVTBPES::&GRED@F GGRLGWTEFAYNSRHKS | : 128
0sSTRL17 E
0sSTRL18 : A 1y VRLGRPAFGPESLAT R TEFAHNYKHATVAECAARKKAAAAAES @ 117
0sSTRL19 : EYS ALA PAPEDLA - AAGGWL. TGGR-PLGVALT———————— : 116
05STRL20 : SLD-——————————————SRSD-VROLE |RDGDVEL | PLLDG-AAGPES | V /GDAGDGP Lol L KREQ : 105
0sSTRL21 : SLD EIWERDVEL | T\ AT LoWLP—LI 1 EPHML KREQ : 164
220 * 240 * 260 * 280 > 300 * 320
STR1 : LEG—] TYD[JSYNLONNQETZIVIC TQTSVDEVPFKL) 1 SVETL 204
0sSTRL1  : 16G——_ PLG RLFRK[(® EAD VPFH T:D, S ST 211
0sSTRL2 : ERRCG,PLG RFHGE - TS| REVG:SPVN DS 254
0sSTRL3 : 16G— ALG RFDRR KUGPDGGLATP [ TEAE :VRFN.T.D D : 318
0sSTRL4 : ————PPPAPPPRSP_AS [P | ALALHFSARRHSAAALALCY T! EE! 165
0sSTRLS  : KGG-—SLGIRFHF! VET VPLR ﬁ /T D 216
0sSTRL6  : KCG— PLG RFHFK Tm “VPLR.T T D 217
0sSTRL7 : KCG—— PLG RFHY! R GPKGGEAT ‘VPLR T D 220
0sSTRL8  : KCG—;PLG RFHNT - R\ GPRGGEATV TEAD VPFK N . D 220
0sSTRLY  : KGG—— PLG RFHNT. T VPFK T T 'S TR 118
0sSTRL10 : KCG-— PLGIRFHNT TV TEAD VPFK 1 T 'S'TR 118
0sSTRL11 : KCG—:PLGIRFHNT. TV TEAD  VPFK T D 220
0sSTRL12 : —————————ADS [ TLE STVE STIRCA AAIEASD— T\ (- TACTR ;199
0sSTRL13 : MCG—:PLGJAFHDR GAD - VPF T ST 222
0sSTRL14 : TCG—— PLG AFHLK = R GPRGGQADV TEAD VPF! S TT 218
0sSTRL15 : VEG— PLG QFHH&D PARGGLAE! VPF T S TTR 228
0sSTRL16 : ———— PLGIQFHHA' AE EAALVPF C D 216
0sSTRL17 : R 23
0sSTRL18 : VCG— PLGQFDRR{E Em'e"\am TS SETTKISDYLLVVLSGDA  ‘&l" "IV EPRT 222
O0sSTRL19 : ———————ADS 'SPDK-AVEL  TDEAE ‘VKFALT G D AGD—V| | KHSLAEFMVDVLEARPH &' 'S -TPSTRRT 207
0sSTRL20 : ECG—] KFNS:E V| SPGENVSRP | VPKRT - SPFS Sy E(DHETCVINIZIET REQIREFLNIVITGONTL (8 31 PKENKVI 210
0sSTRL21 : ECG—— PLG KFNSK| " V| SPGENVSRPIVPKWTESPFS HE' 269
* * 400 * 420 *
STR1 "ﬁ ADGH— [ [/SSSEELDGNMHGRVDPKG | KFDEFGN——ILEVIPLPP : 301
0sSTRL1  : |Dy P MRLGA : 270
0sSTRL2  : |G ? SEuYNGRl".'V*E, RT. RTLYFKLP-—LTMRTLGKM : 356
0ssTRL3 - |Nffo. LFF | FCEGSRGRLS Y, | HCRRS | YARMVSRNVRLRKFLLSLP—— I PAKYHYLM : 417
0sSTRLA - [H¥L - 1 170
0sSTRLS - |NfJT RTHIIVAL[IGPCKLR-Y IR} HREKYELS : 290
0sSTRLS - |NfJT RTH VAL GPCKLMZY, HREKYELPF ;292
0sSTRL7 - |NfJT RTH' VAL (GPCKLM H | R HREKYELS 1 295
0sSTRLE  : |GET RSH VAL /GPCKLV H | |E HREKTETP 1 295
0sSTRLY - |Gt RSH' VAL|/GPCKLV H | |E HREKTETP : 193
0sSTRL1O - | GYT RSH L IVAL[GPOKLY H L€ HREKTETPYG: 2193
0sSTRL11 - |GQT RSH' VAL GPCKLV_H HREKTESP 1 295
0sSTRL12 a BiA EAF, 'CE_ MRFRCL VW LQVRSPWLDL | SRWSLTRRV | ASFP——ALVERTKAT : 299
0sSTRL13 : |G NS NOEKARLDATAAA A : 301
0sSTRL14 : |R % GRY Y, NREK 1T : 294
0sSTRL1S : |G GTHL VAH|/GLCELR, Y| IR 304
0sSTRL16 : |ENIRKYPYKY 227
0sSTRL17 : |G LCELRICTCT : 100
0sSTRL18 : |G LiHIIRE NRDK—AWTV : 302
0sSTRL19 : |G SAGRTLOWDVL TRSPFVRKLVYMVD-——RFVVAVPHN : 307
0sSTRL20 : |G ELTTGKIL, vﬂ:w HAKRGK | AEWS | SYPWLRKL | FKLPAGRIQRITSFLT : 312
0sSTRL21 TGKIL Y, KTP: IAEWS | SYPWLRKV ILKLPAGRIQRITSFLT : 371
440 * 460 * 480 * 500

STR1 : EQIQEHDGLLY IGTL VY ) : 344

0sSTRL1 ~APAAKHINVGVRLNPDGVEVEEL TAA—KGVTL GK' L “SUELDYI 324

0sSTRL2 ALL 1 ATIPYPL GD* : 427

0sSTRL3  : QIGGKLHAL | IKYNPEGEVLDILEDTTGQ! A 1EsiLMPFL 480

0sSTRL4 -

0sSTRLS — SLRPT [EMENTELPYVGVVKS | *———————— 345

0sSTRL6 SLRPTI 329

0sSTRL7 : —— RPT NIELPYV 350

0sSTRLE Ll AVR | GRKGK | LOELRGP—KNVRPTEV | ERGGGK. EL AT 350

0sSTRLY L} AVR | GRKGK | LOELRGP—KNVWPTEV | ERGGGK. EL VVKASAT#———————— : 250

0sSTRL10 : ——SDTHLLAVR | GRKGK I LQELRGP—KNVRPTEV | ERSGGK EL VKAT*——————— : 248

0sSTRL11 : ———SDTHLLAVR|GRKGK | LQELRGP—KNVRPTEV | ERGGG! S VWRLWVPHTHT A%~ 351

0sSTRL12 : LK GE | VRVLGDSEGNV INMVTSVTEFNGD, L -S'ATNF | GKLSLAKVTREQEDAVPS* : 367

0sSTRL13 GVRL TAA—KGVTLSEVVE-RGGK ELDF IGLMQ*————————— : 356

0sSTRL14 : AASP, VRL T VTLSEV L LDYVGLL( 350

0sSTRL15 : TVAVRV T ywil 1 364

0sSTRL16 -

0sSTRL17 : T T TEV ™ 159

0sSTRL18 : T G T F TPYVGLLKLTSL 362

0sSTRL19 : LI ITLA VSMYSDPG LALTTBWLKVGDYsV TKPYLSR | DLA 369

0sSTRL20 : GFGRQV I|Al RLSEDGKT | F 1S LSPFLGLYR I *— 371

0sSTRL21 : GFGRQVI|ALRLSEDGKT I FKS1 ] SPFLGLYR | #———— 430

Supplementary Figure 1. Sequence alignment of 21 OsSTRL proteins in rice. Red



frames outlines the conserved strictosidine synthase domain. The sequences were
displayed using BOXSHADE. Red character indicates the key catalytic residue
(Glu-309) of typical STR. Blue frame outlines the variation of residues at catalytic
residue position of OsSTRLSs.
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Supplementary Figure 2. Protein phylogeny and domain analysis of 21 rice
OsSTRL members and STR1. (A) Phylogenetic analysis of 21 rice OsSTRL
members and STR1 was performed by using MEGAS with the neighbor-joining
method based on the alignment results in Supplementary Fig. S1. Bootstrap values
are the percentage of 1,000 replicates. The 21 rice OsSTRL protein sequences are
manually grouped into two major groups and four clades in group 1. (B) Distribution
of motifs in 21 rice OsSTRL members and STR1 identified by employing MEME
motif search tool. Each motif is represented by a colored box. Black lines under
motifs indicate locations of the strictosidine synthase domain. The information of
motifs were listed in Supplementary Table 4.
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Expression analysis of OsSTRL genes in different

tissues using Semi RT-PCR. Semi RT-PCR was performed using primer specific for
the OsSTRL genes with 28 PCR cycles. PCR products were run on 1 % agarose gels.
OsACTIN were used as the internal standard for each gene. Sources of the samples are
as follows: leaf (L), stem (S), root (R), young panicles (YP), and anther (A). The
primers used for expression analysis of OsSTRL genes are listed in Supplementary

Table 3.
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Supplementary Figure 4. The amino acids alignment of ATSsl7, ATSsl14,
OsSTRL2 and STR1. Red background characters indicate the motifs for B-propeller
folds. Light blue background characters indicate the conserved residues forming
Disulfide Bridge that pulls two a-helices together. Green background characters
indicate the residues contact with the terpenoid part of secologanin. Yellow background
characters indicate the residues contact with indole part of strictosidine. Deep blue
background characters indicate the residues contact with the glucose moiety. Pink
background character indicates the key catalytic residue of typical strictosidine

synthase.






