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Supplementary Figure S1
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Supplementary Figure S1. Multiple sequence alignment of MACEPs for apple. Overall conserved amino acids are in black. CEP domains

are marked in open squares.
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Supplementary Figure S2. Signal peptide cleavage sites of MdCEPs predicated via SignalP 4.1 software. The potential cleavage sites

of various MdCEPs are shown in the bottom.
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Numbers
Chlamydomonas reinhardtii 0
Volvox carteri 0
Charophytes Coccomyxa subellipsoidea 0
Micromonas pusilla 0
Ostreococcus lucimarinus 0
Bryophyte Physcomitrella patens 0
Fern Selaginella moellendorffii 0
Sorghum bicolor 2
Zea mays 3
_|  Setaria italica 8
Monocots Panicum virgatum 14
Oryza sativa 5
Brachypodium distachyon 1
) Manihot esculenta 14
£ Ricinus communis 9
g Linum usitatissimum 8
k=] Populus trichocarpa 9
S g Medicago truncatula
— 2 Phaseolus vulgaris 14
3 Glycine max 16
Cucumis sativus
Prunus persica 9
Malus domestica 12
Fragaria vesca 7
[ Solanum lycopersicum 6
Dicots 2 Solanum tuberosum 6
[— 2 | Mimulus guttatus 8
< Aquilegia coerulea 4
»  Carica papaya 5
2 Gossypium raimondii 28
£  Theobroma cacao 12
g  Citrus clementina 6
Q E Citrus sinensis 5
|2 % Eucalyptus grandis 15
2 § Arabidopsis lyrata 10
©  Arabidopsis thaliana 15
g Capsella rubella 9
%  Brassicarapa 19
@  Thellungiella halophila 12

Supplementary Figure S3. The number of CEP genes in 39 plant species.
Phylogenetic tree indicating the presence or absence of CEP family members in the indicated species.
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Mes cassavad.l 017421m PACid 17967960 GSNVOQA. . PARgBEA 15 Gra Gorai.002G049200.1 PACid 26792439 A 15
Mes cassavad.l 019941m PACid 17978185 IDRILO. . SvelREA 15 Gra Gorai.002G049500.1 PACid 26794859 A 15
Mes cassavad.l 021376m PACid 17977760 _DRILINS . voleen 15 Gra Gorai.002G049600.1 PACid 26796693 A 15
Mes cassava4.l 022812m PACid 17987192 DYRVLQ. . SVEE N 15 Gra Gorai.002G049700.1 PACid 26794205 A 15
Mes cassava4.l 023188m PACid 17984324 .LGEIKES.GEE [ 15 Gra Gorai.002G049800.1 PACid 26793324 A 15
Mes cassava4.l 024116m PACid 17984762 . AF.RPTSPGHE 15 Gra Gorai.002G049900.1 PACid 26795843 A 15
Mes cassava4.l 025093m PACid 17960175 YYRRYG. .DVES H 15 Gra Gorai.002G050000.1 PACid 26792726 N 15
Mes cassava4.l 027660m PACid 17971911 . DF.RPTVPGHS N 15 Gra Gorai.002G050100.1 PACid 26796944 N 15
Mes cassava4.l 028634m PACid 17964410 . AF.RPTSPGHEPGA 15 Gra Gorai.003G021500.1 PACid 26797496 15
Mes cassava4.l 028759m PACid 17964378 . AF.RPTSPGHE E 15 Gra Gorai.003G021800.1 PACid 26800507 15
Mes cassavad.l 029507m PACid 17980573 .LGAIKQS.GPE ¥ 15 Gra Gorai.003G021900.1 PACid 26798362 v 15
Mes cassavad.l 030666m PACid 17983155 YYRRYG. . DVER ¥ 15 Gra Gorai.003G022000.1 PACid 26797807 v 15
Mes cassavad.l 031389m PACid 17992952 . DF . RPTEPGHS ¥ 15 Gra Gorai.003G022200.1 PACid 26797868 v 15
Mes cassavad.l 032405m PACid 17972083 IDRILR. .SVEf 15 Gra Gorai.003G022300.1 PACid 26799828 v 15
Rco 27894.m000796 PACid 16799434 .GRVLAQS . VEE 15 Gra Gorai.003G022400.1 PACid 26798569 v 15
Rco 29676.m001611 PACid 16805358 .AF.LPPKTGSE 15 Gra Gorai.003G022600.1 PACid 26798810 v 15
Rco 29676.m001615 PACid 16805362 .DF.RPTAPGHE 15 Gra Gorai.004G176800.1 PACid 26774640 i 15
Rco 29729.m002349 PACid 16806998 YYRRYG. .DVES 15 Gra Gorai.007G211200.1 PACid 26781242 A 15
Rco 29801.m003091 PACid 16808941 . LEEVKKS . GP§] 15 Gra Gorai.008G074700.1 PACid 26814357 1 15
Rco 29827.m002654 PACid 16810085 . AF . RPTAPGHE 15 Gra Gorai.009G160500.1 PACid 26764647 A 15
Rco 30026.m001466 PACid 16815851 IDRILQ. .SVEE ¥ 15 Gra Gorai.009G209700.1 PACid 26768310 T 15
Rco 30026.m001467 PACid 16815852 . .NFHKFYSVES H 15 Gra Gorai.009G209800.1 PACid 26763590 A 15
Rco 30170.m013702 PACid 16821549 . DF . RETNPGHEPGA 15 Gra Gorai.009G275300.1 PACid 26770190 A 15
Lus Lus10002969 PACid 23142128 .DF.RPTAPGHE a 15 Gra Gorai.010G017400.1 PACid 26756912 Al 15
Lus Lus10007309 PACid 23142478 NDRILR. . SVEE § 15 Gra Gorai.010G161500.1 PACid 26758507 A 15
Lus Lus10009345 PACid 23148889 .DF.RPTAPGHE [ 15 Gra Gorai.011G106800.1 PACid 26811578 v 15
Lus Lus10009347 PACid 23148880 .GF.RPTTPGHE N 15 Gra Gorai.012G014300.1 PACid 26827614 i 15
Lus Lusl10011512 PACid 23140441 .LGAIKES.GH§ N 15 Gra Gorai.013G008000.1 PACid 26786574 i 15
Lus Lusl10019310 PACid 23141375 -LGATKES . GEQREY 15 Tca ThecclEG000584tl PACid 27435472 15
Lus Lusl10029256 PACid 23139795 IDRILR. .SVEH § 15 Tca ThecclEG000585t1 PACid 27435573 15
Lus Lusl10034745 PACid 23142246 .AY.RPTSPGHE 15 Tca ThecclEG000586t1 PACid 27436771 15
Ptr POPTR 0001s30720.1 PACid 18236445 . ARAVKNS . GP 15 Tca ThecclEG016708tl PACid 27448035 15
Ptr POPTR 0001539620.1 PACid 18235960 TERFLL. . AARK 15 Tca ThecclEG029645t1 PACid 27438142 A 15
Ptr POPTR 0004s05970.1 PACid 18226484 IDRILR. .SVPE ¥ 15 Tca ThecclEG031987t1 PACid 27446390 Gl 15
Ptr POPTR 0004s24290.1 PACid 18224779 .AF.RPTTPGHE ¥ 15 Tca ThecclEG031988t1l PACid 27444652 Al 15
Ptr POPTR 0005s18030.1 PACid 18207527 . DF.RPTTPGHE W 15 Tca ThecclEG031991tl PACid 27445648 s 15
Ptr POPTR 0007s11230.1 PACid 18243387 . DF.RPTAPGHE [ 15 Tca ThecclEG031992tl PACid 27444924 G 15
Ptr POPTR 0007s11250.1 PACid 18243419 . AF.RPTNPGHE 15 Tca ThecclEG031997t1 PACid 27444504 A 15
Ptr POPTR 0009s09850.1 PACid 18227516 . LOAVKKS . GBS H 15 Tca ThecclEG033894tl PACid 27459477 A 15
Ptr POPTR 0011506950.1 PACid 18232112 IDRILR. .SVEH N 15 Tca ThecclEG045547t1 PACid 27443274 15
Mtr Medtr2g091770.1 PACid 17444308 .GRVLVSS . NPEIPGA 15 Csi orangel.1g038829m PACid 18122908 15
Mtr Medtrd4gl35520.1 PACid 17459322 .DRVLIVS.VEEPGT 15 Csi orangel.1g039917m PACid 18125134 15
Mtr Medtrdgl35670.1 PACid 17459338 .DRVLIVS.VEEPGI 15 Csi orangel.1g040634m PACid 18124553 15
Mtr Medtr5g017710.1 PACid 17462466 .AF.RPTTPGH ¥ 15 Csi orangel.1g045305m PACid 18125028 v 15
Mtr Medtr5g025790.1 PACid 17463336 .AF.RPTSPGHE 15 Csi orangel.1g048647m PACid 18110471 I 15
Mtr Medtr8g086660.1 PACid 17481544 . AF.RPTSPGHE ! 15 Ccl clementine0.9 02641lm PACid 19270950 1 15
Pvu Phvulv091003416m PACid 23546681 . SF.RPTEPGHE N 15 Ccl clementine0.9 032010m PACid 19285040 v 15
Pvu Phvulv091010789m PACid 23548895 . DF . RPTDPGHEIPGA 15 Ccl clementine0.9 032865m PACid 19285197 v 15
Pvu Phvulv091011675m PACid 23536742 .AF.RPTSPGHS a 15 Ccl clementine0.9 033186m PACid 19271760 i 15
Pvu Phvulv091012078m PACid 23534006 .AF.RPTTPGHS N 15 Ccl clementine0.9 033497m PACid 19284793 15
Pvu Phvulv091016399m PACid 23539039 . DF.RPTTPGHS ¥ 15 Ccl clementine0.9 035096m PACid 19255717 15
Pvu Phvulv091016422m PACid 23539007 . AF.RPTTPGGE N 15 Egr Eucgr.F00020.1 PACid 23580673 M 15
Pvu Phvulv091016515m PACid 23539113 .AF.RPTTPGN ¥ 15 Egr Eucgr.F04318.1 PACid 23585577 15
Pvu Phvulv091016543m PACid 23539125 .AF.RPTTPGH N 15 Egr Eucgr.F04319.1 PACid 23585578 15
Pvu Phvulv091019763m PACid 23536020 . DF . QPTDPGHEPGA 15 Egr Eucgr.H01291.1 PACid 23590724 E 15
Pvu Phvulv091022061m PACid 23543594 {ERLLVOS . vElR@Al 15 Egr Eucgr.H02229.1 PACid 23591542 E 15
Pvu Phvulv091023136m PACid 23537216 . FRTLKSS.GBE a 15 Egr Eucgr.H02232.1 PACid 23591545 E 15
Pvu Phvulv091025557m PACid 23550738 .DRVLLRS.VEE N 15 Egr Eucgr.H02233.1 PACid 23591546 E 15
Pvu Phvulv091026499m PACid 23556901 FYRKHG. . DI PEIPGA 15 Egr Eucgr.H02234.1 PACid 23591547 E 15
Pvu Phvulv091026517m PACid 23556935 .AF.RPTSPGHS a 15 Egr Eucgr.H02235.1 PACid 23591548 E 15
Gma Glyma01g39160.1 PACid 16245686 .AF.RPTTPGHS ¥ 15 Egr Eucgr.H02236.1 PACid 23591549 E 15
Gma Glyma01g39170.1 PACid 16245687 . AF . RPTTPGNE N 15 Egr Eucgr.H02237.1 PACid 23591550 E 15
Gma Glyma01g39180.1 PACid 16245688 NF.RPTAPGHS N 15 Egr Eucgr.H02243.1 PACid 23591552 E 15
Gma Glyma05g16420.1 PACid 16259024 . DF.KPTDPGHE ¥ 15 Egr Eucgr.100948.1 PACid 23595456 15
Gma Glyma05g21360.1 PACid 16259188 . LGAMKDS . GEE [ 15 Egr Eucgr.100949.1 PACid 23595457 15
Gma Glyma05g29340.1 PACid 16260047 . DRVLLRS . VE§ 15 Egr Eucgr.100950.1 PACid 23595458 v 15
Gma Glyma06g04110.1 PACid 16261649 . DF . QPTDPGHS N 15 Stu PGSCO003DMP400026186 PACid 24404023 v 15
Gma Glyma06g14900.1 PACid 16262990 .AF.RPTTPGHE E 15 Stu PGSCO003DMP400026192 PACid 24402207 v 14
Gma Glymal0g40880.1 PACid 16281683 . FRTLKSS . GBE N 15 Stu PGSCO003DMP400026193 PACid 24403839 v 14
Gma Glymallg06090.1 PACid 16282854 .NF.RPTAPGHS N 15 Stu PGSCO003DMP400044189 PACid 24425840 i 15
Gma Glymal3g29870.1 PACid 16292048 .EQILLRS. VEEIPGA 15 Stu PGSCO003DMP400049579 PACid 24428490 v 15
Gma Glymal4g08850.1 PACid 16294877 - bF . ReubpGHEeGA 15 Stu PGSCO003DMP400062761 PACid 24424565 1 15
Gma Glymal6gl6530.1 PACid 16302228 . AF.RPTCRGHS = 15 Sly Solyc02g065040.1.1 PACid 27286301 1 15
Gma Glymal7g20340.1 PACid 16306143 .AF.RPTTPGHE ¥ 15 Sly Solyc02g090590.1.1 PACid 27288319 1 15
Gma Glymal7g20380.1 PACid 16306147 .AF.RPTTPGNE N 15 Sly Solyc02g090610.1.1 PACid 27288096 i 15
Gma Glymal7g36320.1 PACid 16307229 . DF . RETDPGHEPGA 15 Sly Solyc03g044180.1.1 PACid 27290005 14
Csa Cucsa.057790.1 PACid 16954579 GDRVLV. . SARK a 15 Sly Solyc03g044530.1.1 PACid 27289306 i 15
Csa Cucsa.102340.1 PACid 16958856 . DF.RPTTPGHE N 15 Sly Solyc03g044580.1.1 PACid 27289061 i 15
Csa Cucsa.123520.1 PACid 16961609 . DF . RPTTPGHEIPGA 15 Mgu mgv11lb016607m PACid 17688411 1 15
Csa Cucsa.212840.1 PACid 16969396 YNRFLR. .SVEE a 15 Mgu mgv1a015612m PACid 17696034 1 15
Ppe ppa013996m PACid 17660506 .DRILKEA.VES ¥ 15 Mgu mgv1a016988m PACid 17679329 i 15
Ppe ppa01965im PACid 17667080 . DF.RPTTPGHE N 15 Mgu mgv1a017339m PACid 17696737 N 15
Ppe ppa020187m PACid 17657463 . DF . RPTAPGH N 15 Mgu mgv1a018810m PACid 17685127 1 15
Ppe ppa020556m PACid 17645603 NY.RPTTPGHE ¥ 15 Mgu mgv1a021644m PACid 17681094 15
Ppe ppa021649m PACid 17652075 . AF.RPTSPGHE [ 15 Mgu mgv1a022124m PACid 17686602 M 15
Ppe ppa024356m PACid 17645973 .DF. RPTTPGN 15 Mgu mgv1a022966m PACid 17691044 E 15
Ppe ppa025356m PACid 17663365 . AF . RPTTPGHE = 15 Aco Aquca 015 00129.1 PACid 22042024 i 15
Ppe ppa026968m PACid 17644867 . DRILAQA. VR N 15 Aco Aquca 015 00130.1 PACid 22042091 1 15
Fve mrna09052.1-v1.0-hybrid PACid 27265042  .DY.RPTEPGHEPGA 15 Aco Aquca 039 00033.1 PACid 22062168 v 15
Fve mrna24020.1-v1.0-hybrid PACid 27255199  .LGSIKGS.GPE E 15 Aco Aquca 083 00041.1 PACid 22058359 E 15
Fve mrna24064.1-v1.0-hybrid PACid 27257422  .DF.RPTAPGHE y 15 Sbi Sb01g033370.1 PACid 1953117 1 15
Fve mrna24066.1-vl.0-hybrid PACid 27260751  .AF.RPTTPGHE ¥ 15 Sbi $b07g023150.1 PACid 1976350 i 15
Fve mrna24067.1-v1.0-hybrid PACid 27254984  .DF.RPTTPGHE ¥ 15 Zma AC206165.3 FGT009 PACid 20820907 v 15
Fve mrna27636.1-v1.0-hybrid PACid 27268150  .AF.RPTSPGHE N 15 Zma GRMZM2G007969 TO1 PACid 20871166 1 15
Fve mrna29711.1-v1.0-hybrid_PACid 27275107  NERFLQ..SVPH ¥ 15 Zma GRMZM2G446946 TOLl PACid 20834372 1 15
Aly 473139 PACid 16037455 VDRFLR. . SVE ¥ 15 Sit $1014957m PACid 19693105 i 15
Aly 473891 PACid 16055390 . DF . RPTNPGN 15 Sit $1023721m PACid 19698868 15
Aly 483109 PACid 16062853 IYRRQG. . DVEf H 15 Sit $1024547m PACid 19700895 15
Aly 889088 PACid 16063243 IYRRLE. . SVEE 15 Sit $1031888m PACid 19713354 1 15
Aly 900829 PACid 16037827 . TF.RPTAPGHE H 15 Sit $i032835m PACid 19711877 1 15
Aly 900830 PACid 16044513 . AF.RPTAPGHE 15 Sit $1038195m PACid 19679725 1 15
Aly 902667 PACid 16061050 . AF.RPTHOGPEDGT 15 Sit S1038677m PACid 19682836 1 15
Aly 920038 PACid 16048311 .EF.RPTTPGNEPGT 15 Sit $i038746m PACid 19684078 i 15
Aly 920039 PACid 16054311 . AF.RPTNPGNEPGT 15 Pvi Pavirv00002044m PACid 23757424 v 15
Aly 920041 PACid 16041467 . DF.RPTTPGHEPGT 15 Pvi Pavirv00009892m PACid 23825642 i 15
Cru Carubv10010707m PACid 20893273 VERFLQ. . SVP [ 15 Pvi Pavirv00012112m PACid 23810237 A 15
Cru Carubv10012437m PACid 20892451 . DF . RPTSPGN 15 Pvi Pavirv00027227m PACid 23823988 15
Cru Carubv10012478m PACid 20889145 IYRRLG. . SVEf 15 Pvi Pavirv00027983m PACid 23815148 i 15
Cru Carubv10024377m PACid 20904277 IYRRQG. . DVE[RAT] 15 Pvi Pavirv00040661lm PACid 23806253 1 15
Cru Carubv10024395m PACid 20901584 .AF.RPTEPGHE 15 Pvi Pavirv00042451lm PACid 23814362 1 15
Cru Carubv10025016m PACid 20902174 NF.RPTVPGHE 15 Pvi Pavirv00043494m PACid 23777395 i 15
Cru Carubv10025501m PACid 20902024 . AF.RPTHOGH) 15 Pvi Pavirv00043495m PACid 23777394 M 15
Cru Carubv10027787m PACid 20911514 . SI.KPTTPGH| 15 Pvi Pavirv00048689m PACid 23777482 1 15
Cru Carubv10028621lm PACid 20912421 . DF.RPTRPGNEPGT 15 Pvi Pavirv00054126m PACid 23804596 i 15
Bra Bra000191 PACid 22711115 IYKRQG. . DVEEPAT 15 Pvi Pavirv00054493m PACid 23769669 v 15
Bra Bra004577 PACid 22686976 IYKRQG. . DVEERGT 15 Pvi Pavirv00056899m PACid 23826487 i 15
Bra Bra005324 PACid 22686031 . AF.RPTHQGBEOGT 15 Pvi Pavirv00060642m PACid 23757579 1 15
Bra Bra005442 PACid 22686799 VGRFLI . . SADS ¥ 15 Osa LOC 0s03g27690.1 PACid 21912942 1 15
Bra Bra0l0838 PACid 22722136 VYRLLQ. . SVER W 15 Osa LOC 0s05g11580.1 PACid 21941031 i 15
Bra Bra0l6623 PACid 22724152 IHRQLG. . SVEE 15 Osa LOC 0s05g11610.1 PACid 21941812 I 15
Bra Bra0l6987 PACid 22719215 IYKRQG. . DVEEGT 15 Osa LOC 0s08g37070.1 PACid 21891437 i 15
Bra Bra017309 PACid 22720590 . AF.RPTHOGPEOGT 15 0Osa LOC 0s09g28780.1 PACid 21925812 1 15
Bra Bra023015 PACid 22711471 .AF.RPTHOGPEOGT 15 Bdi Bradilg60570.1_ PACid 21816944 I 15
Bra Bra026013 PACid 22697393 IYRQLG. . SVEH 15 .

Bra Bra030022 PACid 22703643 . DF . KPTTPGH] H 15 Consistant

Bra Bra030133 PACid 22699493 VSRFLQ. . SVPR 15

Bra Bra031824 PACid 22688939 .DF.RPTTRGHEPG T 15

Bra Bra031827 PACid 22687899 .AF.RPTRPGNE 1| 15

Bra Bra032119 PACid 22720151 .AY.APTDPGNE 1| 15

Bra Bra032168 PACid 22720863 . TF.RPTVEGNEPGT 15

Bra Bra032301 PACid 22712773 VDRFLQ. . SVEE 15 .

Bra Bra038430 PACid 22723530 AF.RPTGPGPROGT 15 Supplementary Figure S4.

D e 28l ossa RESHRAG " R 2 Multiple sequence alignment of 273 CEP members in 32 higher
Tha Thhalv10005231m PACid 20198406 -AF . RPTKPGNEPGT 15 land plants, which a genome sequence was available. And Ser10
Tha Thhalv10005479m PACid 20198659 . DF.GPTSPGNEPGT 15 . . . R

Tha Thhalv10005488m PACid 20198906 .DF . RPTTRGHEPGT 15 was evolutionarily conserved in these 32 species.

Tha Thhalv10009335m PACid 20185879 IHRLLG. .SVPE ¥ 15

Tha Thhalv10009585m PACid 20185396 VDRLLQ. .SVPE 15

Tha Thhalv10009664m PACid 20187692 .AF.RPTLPGER 15

Tha Thhalv10009878m PACid 20186711 . AF.RPTVPGEE 15

Tha Thhalv10011959m PACid 20184833 . . FGRANDSGEE [ 15

Tha Thhalv10012057m PACid 20184684 . DF . RPTNPGNE 15

Tha Thhalv10017493m PACid 20180585 .AF.RPTHQGEH 15

Tha Thhalv10017917m PACid_20180643 IYRRQG. . DVEH 15

Cpa evm.model.supercontig .SY.RRQGDVPE ¥ 15

Cpa evm.model.supercontig .GF.RPTTPGIS ¥ 15

Cpa evm.model.supercontig_ .AF.RPTTPGHS N 15

Cpa evm.model.supercontig . DF . RPTTPGH N 15

Cpa evm.model.supercontig 7 IDPILQ. .SVPEPGA 15




Supplementary Figure S5

Species Linker between CEP domains WebLoGo Sequence

>KLTNKQT  >KFTNVET
>AFTNVET  >KFTNVET
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>KFTNVET  >KSTNVET 3
) >KFTNVET  >KFTDNIH = 2
Malus domestica SKETNVET >KETNQQT KF NVET KFTNVET
>KFTDNTH  >VFTNVET !
>KLTNKQT  >KFTNVAT 0 1
>AFTNVEI >KFTNVET

>KFTNVET  >KFTDNIH

bits

>KFTNSET  >KFTNSKT
>KFTNSET  >KFTNSET
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>KFTNSET >KFTNSET 3
>KFTNSKT  >KFTNSET ; 2

Eucalyptus grandis SKFTNSET >KFTNSET 1 KFTNSET
>KFTNSET >KFTNLET 0 R

>KFTNSET >KFTNSRT
>KFTNSET  >KFTNSRT

bits

>KFTNLET  >KFTNSET N c
>KFTDQRT
) >KVTNVET The number of sequences is too
Fragaria vesca
g >SFTNVDT small to establish the logo KFTNV_T
>KFTNVGT
>KFTNSQT h ber of .
Solanum tuberosum >KFTNSQT The number of sequences is too KFTNSQT
SKFTNSQI small to establish the logo
Ricinus communis SKYKNLQT The number of sequences is too KYKNLQT
small to establish the logo
. , . >KYNDRNT The number of sequences is too
Citrus sinensis >KLTDNHT small to establish the logo K_D_T
Citrus clementina SKYENFKT The number of sequences is too
small to establish the logo KYENFKT
Solanum lycopersicum >KFTNNQT The number Of, sequences is too KFTNNQT
small to establish the logo
Mimul tat >KFTNVET The number of sequences is too
imulus gutiatus >KLTDTKT small to establish the logo KT T
. >KYKNFQS The number of sequences is too
Populus trichocarpa SKYENFQT small to establish the logo KY_NFQ_
>KFTNSET
) >QFTNSET The number of sequences is too
Glycine max SKETNSET small to establish the logo KFTNSET
>RLKNLQN
4
3
i)
All of above All of above a 2
plants sequences 1 KFTNSET
0

Supplementary Figure S5. Multiple sequence alignments of adjoining sequence between CEP domains in group 2.
The adjoining sequences (KFTNVET) between CEP domains in group 2 showed high amino acid similarity (KFTNVET), indicating that
the proteolytic processing might be identical in some higher land plants.



Supplementary Table S1. Genome-wide analysis of MACEPs in apple.

Gene id protein length pl Mw CDS length exon no. Genomic location
MDP0000143462 191 9.52 19277.57 576 2 MDCO035751.16:9289..9911
MDP0000143463 204 9.49 20643.54 615 1 MDC035751.16:12043..12657
MDP0000146517 96 5.87 10384.43 291 1 MDC001634.432:141..431
MDP0000187706 81 9.1 9183.6 246 1 MDCO010707.221:2870..3115
MDP0000213875 119 7.01 12673.43 360 1 MDC017493.407:10804..11163
MDP0000254055 96 9.92 10378.21 291 1 MDC029559.30:7325..7615
MDP0000306151 156 9.44 16109.15 471 1 MDCO018097.432:5007..5477
MDP0000375783 89 8.99 9088.43 270 1 MDC018728.84:5624..5893
MDP0000770985 92 10.62 9746.36 279 1 MDC005909.470:7191..7469
MDP0000804928 135 10.46 14510.03 408 1 MDCO015524.135:32478..32885
MDP0000886456 141 7.82 15122.71 426 1 MDC022708.143:7353..7778
MDP0000886459 121 7.98 12978.62 366 1 MDC022708.143:15790..16155

Supplementary Table S1. The detailed information including protein length, molecular weight, isoelectric point (pl), CDS length,
number of exons and genomic location are shown in the table.



Supplementary Table S2. References of bioinformatics software, website and databases.

Bioinformatic software and databases

Websites

References

Phytozome http://www.phytozome.net/ Goodstein et al. 2012
ExPASy Proteomics Server http://expasy.org/ Gasteiger et al. 2003
Plant-CARE Server http://bioinformatics.psb.ugent.be/webtools/plantcare/html/ Jia etal. 2015
MUSCLE program http://www.drive5.com/muscle/ Edgar 2004

MEGA7

http://www.megasoftware.net/

Tamura. et al. 2011

Gene Structure Display Server

http://gsds.cbi.pku.edu.cn/

Hu. et al. 2015

Treeview http://gijgo.com/tree/ Zhang. et al. 2013
I-TASSER http://zhanglab.ccmb.med.umich.edu/lI-TASSER/ Yang. et al. 2015

BAR http://bar.utoronto.ca/ Kiana Toufighi. et al. 2005
DNAMan https://www.lynnon.com/pc/framepc.html Jyrki Kaukonen. et al. 2000
TAIR10 https://www.arabidopsis.org/ Tanya Z. et al. 2015
Genevestigator https://genevestigator.com/gv/ Hruz T. et al. 2008

TMHMM Server v. 2.0

http://www.cbs.dtu.dk/services/TMHMM/

S. Moller. et al. 2001

SUBA4

http://suba.live/

Hooper CM. et al. 2017

SignalP4.1

http://www.cbs.dtu.dk/services/SignalP/

Nielsen H. 2017

PLAZA comparative genomics tool

http://bioinformatics.psb.ugent.be/plaza/

Van Bel. et al. 2017

Uniprot databases

http://uniprot.org/blast/

Wu J. et al. 2014

Camelina sativa database

http://www.camelinadb.ca/

Kagale, S. et al. 2014

Brassica Database

http://brassicadb.org/brad/index.php/

Cheng F. et al. 2011

GDDH13 Version 1.1

https://iris.angers.inra.fr/gddh13/the-apple-genome
downloads.html

Nicolas Daccord. et al. 2017




Supplementary Table S3. Primers used in this study.

Accession number of

Purpose Name genes Sequence (5'-3")
AtCEP1F AT1G47485 GTCGACATGGGAATGTCGAATAGGTCAGT
AtCEP1R AT1G47485 GGATCCTCAATGTCGCCCGTTAGAGT
MdCEP1 F MDP0000213875 GTCGACATGGCGACCATGGCCAAA
MdCEP1 F MDP0000213875 GGATCCTCAACATCCAACAGGAGGG
Transgenic callus |MdCEPS F MDP0000213875 GTCGACATGGCGACCATGGCCAAA
Vector, MJCEPS F MDP0000213875 gié;gggg&%g‘IgTCAACAGGAGGGCTTCCATGACCAACACCAG
pRI 101-AN DNA
MdCEPS F MDP0000213875 GTCGACATGGCGACCATGGCCAAA
MJCEPS F MDP0000213875 Eg?g?ggCAACATCCAACAGGAGGGCTTCCATGTGCAACACCAGG
MJCEPSG F  |MDP0000213875 GTCGACATGGCGACCATGGCCAAA
MJCEP1s6 F  |MDP0000213875 ggﬁgggg(éé@r%ngCAACAGGAGGGCTTCCATGTGCAACACCAGG
Md CEP1 F MDP0000213875 ACTGAAGCATCATTAGTTGTATC
Md CEP1 R MDP0000213875 GCCTGAAGTCATCTACGG
Md CEP2 F MDP0000187706 ATCAGGCACAGTAATAGCA
Md CEP2 R MDP0000187706 TAATAGTCGTTATCTCCACCAT
Md CEP3 F MDP0000804928 AAACCCACAATCCCAAATC
Md CEP3 R MDP0000804928 TAGAGTTGACACAGATGAGG
Md CEP4 F MDP0000143462 TCGGAGGGATTAAGGATTC
Md CEP4 R MDP0000143462 CCACCAAGAGTCTCAACA
Md CEP5 F MDP0000143463 AGCGATTAAGGACTCTGG
Md CEP5 R MDP0000143463 TTATTGATGGATGTTGTCTGTAA
Md CEP6 F MDP0000254055 AGGCTTCTCTGTTTCTAAGT
Md CEP6 R MDP0000254055 GATTTGGTTCAACGCTAAGA
Md CEP7 F MDP0000146517 ATCAGCCATGACAATTATCTC
qRT_-PCR Md CEP7 R MDP0000146517 CTACTTGAGGTCCTACAGAA
Malus dlgmestica Md CEPS8 F MDP0000886456 TGGCAAAGAACAAAGAGTC
Md CEP8 R MDP0000886456 GACTAGCAATGTGGTGATG
Md CEP9 F MDP0000886459 TCATCTCAACCTGGGAAAT
Md CEP9 R MDP0000886459 GCATTATCCTCCGATTTGTT
Md CEP10 F MDP0000306151 TGGAGCCATCAAGGAATC
Md CEP10R  [MDP0000306151 CCACCTAGAGTCTCAACATT
Md CEP11 F MDPO0000375783 GTTCTCTCTTCTGGAATCATTT
Md CEP11 R MDP0000375783 CTGGGTTTGGAATTAGATGG
Md CEP12 F MDP0000770985 AGCGTTACAAGAGGACTG
Md CEP12 R MDPO0000770985 GTACTAGGTGGCTGATGATT
18s rRNA F DQ912698.1 (gene bank) [ACACGGGGAGGTAGTGACAA
18s rRNAR DQ912698.1 (gene bank) [ CCTCCAATGGATCCTCGTTA
MdNRT2.1 F MD11G1141700 F GTGTGCTGTACTCTTCCT
MdNRT2.1 R MD11G1141700 R CACGCTCAGACCTACTATT




