Table S1. List of primers used for sequence analysis of SICaCA.

Family name Locus by Gene symbol Primer sequence(5'—3) Annealoing
ITAG 2.4 by NCBI Forward Reverse temp.('C)
CAX Solyc03g123790 LOC101267212 CCATTTTCAGAACAGCCGGC AGTCGAGGTGCTCATTTGGC 68
Solyc06g006110  LOC101265339 GGGATTTGGAGCATAATGTTGG CGGTTGATGACGTGTACCA 65
CCCCTATTAAATCAACATTTTCTAGTCC GTTCAGTCAAGAAGCTGACACG 64
GGTACGATCGAGGCTGCATCAG GCACCAATGACACAATAGGCAAGAC 69
Solyc07g056110  LOC101252790 CGTAAGCTACGCCAAAGCAA CAGCTCAGAGTGGCCAAAAC 67
Solyc09¢005260 1OC101254519 GGCTTCATCATCACCAGCA GGAACTCTCAGCAACTATGGA 65
CCCCATACTCATACAAGATGAGA TTGATGAGCCCAAATTGACA 64
Solye12g011070 - GCCAATATCATCTCGATTAATCTGC GCGAGGGAGGAAACTTACG 64
ATGGCACTCTATTTAGCCAATATC gTACCATATAATAATTGTATGAAGCGAG 64
Solyc12¢055750 LOC101250779 ACGATTCGATTCGCCCACTG ACTGCCAGTTGTTGAGGAGTTC 68
NCL Solyc02¢077270 LOC101251749 CTTTGGTAGTGATGCCAAGCC TGAATGGGTTTGGGTTGGGTA 67
GCTCTCAACTCATTCGTTGGAAGGC TGAATGGGTTTGGGTTGGGTA 68
Solyc03g006260 LOC101254062 TGTTACCAAGGTGCAAAGCAG CCAAGAGGCTTGTCCAAAGTG 67
CAGTACTATACACTTCATTCTTCAATAA TAATAGTCCCAACCAAACAATTAATTA 61
Solyc07g062700 LOC101263533 CCCAAATCGTTCTTCACTCTCC AAACGACAGATGTGCACTGC 66
CGGCGAATAGTTCTAAACATGAGAA CGGGCATAAACAATAGCCAA 65
Solyc12g014110  LOC101257045 AACTCCGATGGCATCTCTGG CGACTAAAGTGTGCCGTAGC 67
CcCxX Solyc01g095800 LOC101261070 CAATATTCTGGAATGGCATGGC GTTCCAGACCAGTGATGGATG 65
Solyc02g069710  LOC101265300 GGTGTTCAATCTTGTGTGTTCC AAAGGAGTCGAAGAGCACATAC 65
GGGTTTTCGATGCGTTTTGCTG CGCCCACGCACTTCCATTACAAC 69
Solyc072006370 LOC101250521 CCAAACAACACTTTCACAATTCCC TTCAGAGTCGACGTGCTTCC 66
CATCTCTCTCACTATTATTATTAAAAAAAATGTC GAGCTTCCTTTCAGAGTCGA 62
Solyc07g042000  LOC101250709 CCCTGTTTAGTTTGTGGAGGG CCACTTTGTGTTGCAACAGTAC 65
CGCTTCCATGGCTCCCTATTTTC CCCTGCTTTCACCCAAATGATGA 69
Solyc09¢072690 10C101248713 CCCATTCCGTTTCAAGCCAA CAACAAGAGCCCATAGTAAGCC 67
CCTTATACATTTAGCTCTCTCTTCTCTTC g‘;EGTATACACTACATATAAACATCCTT 64
MHX Solyc06g009130 — AAGATGACCTCGCTTGGAAAC GATATCGCTCCATTTAAGCCCA 65
Table S2. List of primers used for expression analysis of SICaCA.
Family name Locus by Gene symbol Primer sequence(5'—3) Annea})ing
ITAG 2.4 by NCBI Foward Reverse temp('C)
CAX Solyc03¢123790 LOC101267212 GGAATTGCATTTTGGCAAGT CACCCTCGATGGCATCTACT 56.1
Solyc06g006110 LOC101265339 TGCCAATAGTGGGAAATGCAGCAG TTGAGAAGCTGACCCCAATGCAAC 58.2
Solyc07g056110 LOC101252790 GTTGGAAATGCAGCTGAACA TGGGCTTGTCCTGTATAGCC 56.1
Solyc09g005260 LOC101254519 GTGGTTCCCTTGTGTGTGATTG TCCTGTAGAGTGAAAGCTGTGAC 58.2
Solyc12g011070 - GATGGCCGAGGAAGAGGATCATA CGGATGCTCCTTCTACGGTATTAAC 57
Solye12¢055750 LOC101250779 TGAGTCAGCTCATATGGCGTCGC TGTAGCAGTATCGCCAATGGTCCA 62.7
NCL Solyc02¢077270 LOC101251749 GCTCTCAACTCATTCGTTGGAAGGC TGCATGCCGTTGTACATGATGCAG 60.8
Solyc03g006260 LOC101254062 CAAGCTACGTATGGCCAATGTGACC — AGAGTAGCCCCAAAGATGCCTGTAC 58.2
Solyc07g062700 LOC101263533 AGGAAACAAGGAGAGAGCACAG GAAGTTCCATGTTAGACCTCGGG 57
Solyc12g014110 LOC101257045 GGTCGCCGTTTCATCAGTGACGA GTTCACAACTCTCCTCTTCACCTCCG 58.2
CCxX Solyc01g098800 LOC101261070 CGACCAGCAATTTCACTGACTCCAA TCTGGCTTGACCTCCCCTAACTG 58.2
Solyc02g069710 LOC101265300 CGGGTCGGATGCTGATGATTTGG CGCCCACGCACTTCCATTACAAC 58.2
Solyc07g006370 LOC101250521 GGTGCCTTTGTTGGTGGATGAGG CCCCACAACAAAGCCCAATAACACC 62
Solyc07g042000 LOC101250709 TTAGGGATCGCGAGACTAGTTTG CTTGTAGCTGCAGCAATCCATC 58.2
Solyc09g072690 LOC101248713 ACTCCTATAGACGCGGCCTCAAC CCTCCAAGAAGCCAAATCCACAAACA 60.8
MHX Solyc06g009130 — CCGGTCCATGGAGAGTGTTGTCA CCAACGTTTGTCCTGTGCATAGGC 58.2
Ubiquitin 3 Solyc01g056940 — ACTCTTGCCGACTACAACATCCA AACTGCAACACAGCGAGCTTAAC 57




probability

probability

probability

probability

Figure S1. Transmembrane domains of SICAX searched using TMHMM.
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Solyc12g055750.
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Figure S2. Transmembrane domains of SINCL searched using TMHMM. A) Solyc02g077270,
Solyc03g006260, C) Solyc07g062700, D) Solyc12g014110.
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Figure S3. Transmembrane domains of SICCX and SIMHX searched using TMHMM. A) Solyc01g098800, B)
Solyc02g069710, C) Solyc07g006370, D) Solyc07g042000, E) Solyc09g072690, F) Solyc06g009130.



CAX al-repeat ™ ™

OsCAX1a 128 GNATELIITALFALLEGFIEVVECSLLES H~ 163
OsCAX1b 136 GNVIEVIIALLALREGEIEVVECSLIESTING H. 171
AtCAX1 137 GNATELITAILALTNNEVAVVEYSLILESTING H. 172
AtCAX3 137 GNATELIIAILALANNEVAVVEYSLLES IS H. 172
Solyc09g005260 139 GNATELIIAIFALIEHEKVDVVEYSLIESTING H. 174
Solyc06g006110 111 GNATEMIIGLFALYQRKIHVLEYSLLEEITIS h 146
OsCAX1c 143 GNVPELIIALFALHEKNEMEILEWSL 5 h 178
AtCAX4 138 GNATEMITAIILAVGOREMRIVELSL 5 a 173
Solyc03g123790 80 GNATEMIISLYALNNGMMRVVEQSL 5 H. 115
Solyc12g055750 141 GNATEMIISLYALNNGHMRVVEQSL 5 H. 176
OsCAX2 136 GNATEMIISLYALENGHMIRVVOQQOSL 5 o 171
OsCAX3 115 GNATEMIIAIYALENGHMIRVVOOSL 5 4 150
AtCAX5 139 GNVIELIISIFALKSGMIRVVOLTL 5 4 174
AtCAX6 150 GNVIELIISITALENGMIRVVOQLTL 5 4 185
AtCAX2 139 GNVIELIISIFALFKNGMIRVVOLTL 5 4 174
Solyc07g045110 144 GNATELIISMYALERGMIRVVQQOSL 5 4 179
Solyc12g011070 28 GNATELIISMYALKSGMIRVVOQOSL 5 4 63
OsCAX4 124 5 4 133
CAX a2-repeat

OsCAX1a 325 (& E); 55 360
OsCAX1b 335 [ERIAMEL G5 370
AtCAX1 333 (& E); 55 368
AtCAX3 335 (& '-11.4 G5 370
Solyc09g005260 334 = 'i}L" G5 369
Solyc06g006110 307 & 'EZHI' G5 342
OsCAX1c 339 'i::u' 55 374
AtCAX4 337 |E ';ZI“L" G5 372
Solyc03g123790 275 ';:H.FL G5 310
Solyc12g055750 326 £ 'ﬂ}L" 361
OsCAX2 328 & 'ﬂ}L:L 363
OsCAX3 309 [E 'ﬂ}L" 344
AtCAX5 333 [E El; 368
AtCAX6 341 376
AtCAX2 333 368
Solyc07g045110 339 [E 374
Solyc12g011070 223 [E 258
OsCAX4 248 283

Figure S4. Multiple alignments of conserved al-repeat and a2-repeat regions in CAX proteins. Amino acid
sequence alignment was performed by Clustal W2 using CAX protein sequences from tomato, Arabidopsis, and
rice. Asterisks and “TM” indicate identical amino acids among tomato CAXs and transmembrane domains,
respectively.



CCX al-repeat

OsCCX2 153 FASVVSFAR----GDGGG--------N & 204
OsCCXx4 147 PIRVL. SSVVAFARGARGGDGGGGGGE DAGDV] & 210
OsCCX3 155 PR L. STIASFAS———-GGGEG-——--ETTAV] e 210
AtCCX3/ CAX9 174 PVFASIAAFVGT-——————————— ( ® 225
AtCCX4/ CAX10 173 PSVFASIAAFVGS G o 224
OsCCX1 167 PVEASIAAFMGT ———————————— GAGDVE] e 218
Solyc02g069710 172 PWVFASIAAFVGS———————————— GAGDVE o 223
Solyc07g042000 153 =D g 204
Solyc09g072690 137 D g 189
AtCCX1/ CAX7 138 o FSSVVSFTRScm——m— e g 189
Solyc07g006370 142 N o 193
AtCCX2/ CAX8a 128 D FASLVSFMBESK - —— ——————— GTYDVE aE 181
AtCCX5/ CCX11 129 OV FAS VAR BG e — - —— e QYRT] w179
Solyc01g098800 129 RV FAS AR VRG G- ——mmm—m e e e QARTH e 179
kk kkkkk ok ok ok * * ok

CCX a2-repeat

OsCCX2 439 | 494
OsCCXx4 453 | VA DVALATRRGDGGAGAQTH 510
OsCCX3 467 | IRV ANLAVASRGGEEG-GAQVE 523
AtCCX3/ CAX9 511 | L 565
AtCCX4/ CAX10 512 | L 566
OsCCX1 505 | L 559
Solyc029g069710510 & MV SNVALAM- - NGG-DGEVQIM 564
Solyc07g042000 488 +; - g 542
Solyc09g072690 441 | e 496
AtCCX1/ CAX7 437 1 I et 492
Solyc07g006370432 ; L 487
AtCCX2/ CAX8a 429 L 484
AtCCX5/ CCX11 420 . x 472
Solyc01g098800 428 . | 480
*

k* kkk  kk ok *

Figure S5. Multiple alignments of conserved al-repeat and a2-repeat regions in CCX proteins. Amino acid
sequence alignment was performed by ClustalW2 using CCX protein sequences from tomato, Arabidopsis, and
rice. Asterisks and “TM” indicate identical amino acids among tomato CAXs and transmembrane domains,
respectively.



MHX al-repeat TM2 T™M3

OsMHX1 L M I ADEELLAFGTSFPQISLATIDATRNEG AGGLGPGTLVGSAAFDLFPIHAY

Solyc069009130 96 -IHTIAI‘ I LLAFGTSFPOISLATIDATRNMG 152
AtMHX L NAT I AL LAFGTSFPQISLATIDAIRNGG AGGLGPGTLVGSAAFDLFPIHAVELE
MHX a2-repeat TM7 TMS

OsMHX1 LY Y VIAFTALAMGT SWPDLVASKIAREROMTADSAT 436
Solyc06g009130 401 YWIAFTALANGTSWPDLVASETAAEROWTADSATEINITCSHSY 453
AtMHX B P T VIAFTALARGT SWPDLVASKIAAE E:_I:IHTAI: SAI H’LI ITCSHSY 452

Figure S6. Multiple alignments of conserved al-repeat and a2-repeat regions in MHX proteins. Amino acid
sequence alignment was performed by ClustalW2 using MHX protein sequences from tomato, Arabidopsis, and
rice. TM, transmembrane domains.

NCL conserved region T™

Solyc02g077270 111 [g* 752 SKEXROrQISSEISTTV 168
Solyc03g006260 96 [&* VETSKDERIONQVSTGVSTNV 153
OSEFCAX1/NCL1 119 ' SGSRETRQSQVLIGMGL 176
OsEFCAX2/ NCL2 111 @&" SGTKEVROSOVL I GHMGL 168
Solyc07g062700 121 |1 TesAAElosQVSVEIEL 178
Solyc12g014110 111 |t~ SGSTB%SQVS‘-’GI{GL 168
AtNCL1/ EFCAX1 114 gt SGDRATHQSQVSVEMEL 171
AtNCL2a/ EFCAX2a110 LVGSREMES SRVGNIIGVTV 167
AtNCL2b/ EFCAX2b110 LIGSREIENSMTGNNVAVTV 167

NCL a2-repeat

Solyc02g077270 IFPASCKSSITABLINGE WCIKD 658
Solyc03g006260 IVPASCRCSKTARLINGS IVYAKD 642
OsEFCAX1/ NCL1 1IFASRKKLRTSSLINES I¥IRN 526
OsEFCAX2/ NCL2 IIFASREKKXRTLELINGS VYVRE 517
Solyc07g062700 IIFATRKKQRSASLING IVYARE 531
Solyc12g014110 IIFASRKKLRSASLINES VYIRG 520
AtNCL1/ EFCAX1 IIFASRKKIRTASLINGS IVYVRG 527
AtNCL2a/ EFCAX2a436 BERVVEVV IRl IFCREKDERKI TR IVILRE 499

AtNCL2b/ EFCAX2b457 [l VighV TIZ- gl F {FCREKERRKI IVIIRG 520
Figure S7. Multiple alignments of the conserved region, which may correspond to al-repeat, and a2-repeat
region in NCL proteins. Amino acid sequence alignment was performed by ClustalW2 using NCL protein
sequences from tomato, Arabidopsis, and rice. Asterisks and “TM” indicate identical amino acids among tomato
CAXs and transmembrane domains, respectively.



