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Additional table 1 Primer sequences used in this study
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Gene name Forward primer (5'-3") Reverse primer (5'-3")
PmMCM1 GGCTGCTGTGCCTTCGTCTATG TGAGTCCTGCGGTGCTCGTAT
PmMCM?2 GCTATGCGCCTAGATATACACAAT CGGGATATCCTGATGACGCA
PmMCM3 GCCCGTCTTGCTTCGCTTTCT GACTCGCTGCTTTCCCGTTTT
PmMCM4 GCAGTAAGTGGAACGCACTC ACCTTACAGAGGTTTTCCATGTGT
PmMCM5 CGGCAGCATGAAGAGTCCAT ATCATGTCCCTGTTTCTGGGT
PmMCM6 AGTCCGTACCTTTCGAGGGA GGGGTTCATCTGGTGTTGGT
PmMCM7 ACTATGGATTCAGAGCGATGC ATGCCTGACATCTCAACCACA
PmMCMS8 ACCTGTTGCATGATCCGTCG GGTTCTTGTGCTGATAATTTTGCTG
PmMCM9 GCCCCTAATGCTACTCTGC CTCCACAACATCTCGCACTT
PmMCM10 GGGAGAAAATTCGCACGCATA GGAGCGCATAAGATTGGGACT
PmMCM11 CTGAGCCTGCCCAGTTGTAA CCATCATGCAATCCGCTGTG
PmMCM12 CAAGCAAGAAGGTCCGGTGC TGTTAAGAGGTTTGTCTGTCGTATG
PmMCM13 TCTTATGGCTGGGCAAGTCG CCAAGGCCACCCATGTAACT
PmMCM14 TCCCAATGACGGAACAAAACG TGCACAATAGCAGTCAGTCAC
PmMCM15 GGCCCACCAAGCCATCATTA TGTCAATGGGTCTCTGACTTGAA

ACT2 GCGAGCTTCCCTGTAGGTA CGAACCCAGCCTTCACCATAC




Miz 2 BEF MCM BERRIEHIEL M RAREAFEN

Additional table 2 Physicochemical properties and subcellular localization in Panicum miliaceum MCM gene family

HEH 2R HAG D RIHER KL /aa 43 F-iit/kDa LR e RE JiE M ESISEF T SE A 5 A

Gene name Protein ID Number of Amino Acid Molecular Weight Theoretical pI Instability Index Aliphatic Index Grand Average of Hydropathicity Subcellular localization
PmMCM] RLN30454.1 831 92.63 5.66 4256 86.74 -0.343 Nucleus(1)/ Cytoplasmic(2)
PmMCM2 RLN28973.1 723 81.23 5.61 43.73 93.80 -0.229 Nucleus(1)/ Cytoplasmic(2)
PmMCM3 RLN30725.1 770 85.16 5.84 37.25 87.25 -0.329 Nucleus(1)/ Nucleus(2)
PmMCM4 RLN30493.1 771 85.08 6.29 38.62 89.03 -0.274 Nucleus(1)/ Nucleus(2)
PmMCM5 RLN00221.1 831 92.62 5.73 43.28 86.29 -0.361 Nucleus(1)/ Cytoplasmic(2)
PmMCM6 RLM99914.1 770 85.30 5.95 37.87 86.61 -0.353 Nucleus(1)/ Nucleus(2)
PmMCM7 RLN01070.1 654 73.27 5.78 40.16 92.66 -0.239 Nucleus(1)/ Cytoplasmic(2)
PmMCM$ RLN22648.1 760 83.73 5.95 53.12 85.57 -0.350 Nucleus(1)/ Nucleus(2)
PmMCM9 RLM94096.1 851 94.12 6.17 51.04 86.16 -0.360 Nucleus(1)/ Nucleus(2)
PmMCM10 RLN12911.1 605 67.55 6.28 34.08 92.00 -0.235 Nucleus(1)/ Nucleus(2)
PmMCMI11 RLM55471.1 611 68.07 6.40 38.45 88.87 -0.289 Nucleus(1)/ Nucleus(2)
PmMCM12 RLN09616.1 711 78.43 7.91 45.37 86.05 -0.318 Nucleus(1)/ Nucleus(2)
PmMCM13 RLM79143.1 703 77.56 7.91 45.01 86.61 -0.307 Nucleus(1)/ Nucleus(2)
PmMCM14 RLM69826.1 957 108.09 5.03 45.18 80.59 -0.561 Nucleus(1)/ Nucleus(2)
PmMCM15 RLM57963.1 1018 114.78 5.45 45.09 83.24 -0.532 Nucleus(1)/ Nucleus(2)

¥ (1) Plant-mPLoc 434 FE 4 A & (.45 5, (2)9FH CELLO ik F0I S0 48 ffa 5 v 45 R«

Note: 1 Subcellular localization prediction results predicted by Plant-mPLoc website, 2 Subcellular localization prediction results predicted by CELLO website.
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Additional table 3 Ka/Ks ratios of segmental duplicated gene pairs in the PmMCM gene family

AR R EACP g2/ & 7] B e AP [ SRR/ [F) S e
Duplicated gene pairs Non-synonymous substitution Synonymous substitution Non-synonymous substitution/Synonymous substitution
(Ka) (Ks) (KalKs)
PmMCMI-PmMCM5 0.009 0.089 0.101
PmMCM2-PmMCM7 0.003 0.083 0.032
PmMCM3-PmMCM6 0.005 0.044 0.104
PmMCMS-PmMCM9 0.009 0.106 0.088
PmMCM10-PmMCM11 0.019 0.039 0.507
PmMCMI12-PmMCM13 0.002 0.049 0.051
PmMCMI14-PmMCM15 0.007 0.061 0.109

TE: KalKs <1 FRiZ2ER 2B AER, Ka/Ks > 1 R ZERZ B IEESE, Ka/Ks =1 RoR iz R 52 ) ik
Note: Ka/Ks < 1 indicates the gene is under purifying selection, Ka/Ks > 1 indicates the gene is positive selection, Ka/Ks = 1 indicates the

gene is neutral selection
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Additional table 4 Accession numbers of MCM sequences from different plants used in collinearity analysis

JBET 1D BT ID KF# 1D FAID

Panicum miliaceum 1D Arabidopsis thaliana ID Oryza sativa ID Zea mays 1D
PmMCM1 OsMCM6 ZmMCM3
PmMCM2 OsMCM7 Zm00001d030614/Zm00001eb028400
PmMCM3 OsMCM3i ZmMCM9/ZmMCM8
PmMCM4 AT3G09660.1 OsMCM$8 Zm00001d010567
PmMCMS5 OsMCM6 ZmMCM3/ZmMCM4
PmMCM6 OsMCM3i ZmMCM8/ZmMCM9
PmMCM7 OsMCM7 Zm00001d030614/ZmMCM5
PmMCMS8 OsMCM4 ZmMCM10
PmMCM9 OsMCM4 ZmMCM10
PmMCM10 OsMCM9 ZmMCM15
PmMCM11 ZmMCM15
PmMCMI12 OsMCM5 ZmMCM1/ZmMCM6
PmMCM13 OsMCM5 ZmMCM1/ZmMCM6
PmMCM14 OsMCM?2 Zm00001d010567

PmMCM15 Zm00001d010567
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Additional table 5 Gene IDs of MCM homologs in Arabidopsis thaliana, Oryza sativa and Zea mays

HRAT HEFFS
Gene name Gene symbol
AtMCM?2 AT1G44900
AtMCM3 AT5G46280
AtMCM4 AT2G16440
AtMCMS5 AT2G07690
AtMCM6 AT5G44635
AtMCM7 AT4G02060
AtMCMS8 AT3G09660
AtMCM9 AT2G14050
AMCM10 AT2G20980
OsMCM2 LOC_Os11g29380.1
OsMCM3 i) LOC_0s05g39850.1/ii)LOC_0s05g08100.1
OsMCM4 LOC_0s01g36390.1
OsMCM5 LOC_0s02g55410.1
OsMCM6 LOC_0s05g14590.1
OsMCM7 LOC_0Os12g37400.1
OsMCM8 LOC_0s05g38850.1
OsMCM9 LOC_0s06g11500.1
OsMCM10 LOC_0s09g36820.1
ZmMCM1 Zm00001d018384
ZmMCM?2 Zm00001d049190
ZmMCM3 Zm00001d010406
ZmMCM4 Zm00001d037781
ZmMCM5 Zm00001d041606
ZmMCM6 Zm00001d052021
ZmMCM7 Zm00001d009374
ZmMCMS8 Zm00001d010611
ZmMCM9 Zm00001d038467
ZmMCM10 Zm00001d044540
ZmMCM11 Zm00001d010614
ZmMCM12 Zm00001d037195
ZmMCM13 Zm00001d013372
ZmMCM14 Zm00001d042967
ZmMCM15 Zm00001d037196
ZmMCM16 Zm00001d040595

ZmMCM17 Zm00001d009392
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Additional table 6 PmMCM protein secondary structure content

RHAAR o-IRHE (%) B-¥f (%) TR (%) SEEE (%)
Protein name Alpha helix (%) Beta turn (%) Random coil (%) Extended strand (%)
PmMCMI 49.94% 0.00% 38.87% 11.19%
PmMCM2 47.03% 0.00% 40.94% 12.03%
PmMCM3 46.88% 0.00% 41.56% 11.56%
PmMCM4 40.99% 0.00% 14.27% 13.75%
PmMCMS5 47.29% 0.00% 41.16% 11.55%
PmMCM6 49.48% 0.00% 39.74% 10.78%
PmMCM7 48.32% 0.00% 38.53% 13.15%
PmMCM8 40.79% 0.00% 49.61% 9.61%
PmMCM9 38.19% 0.00% 50.41% 11.40%
PmMCM10 41.16% 0.00% 44.46% 14.38%
PmMCM11 41.24% 0.00% 44.03% 14.73%
PmMCM12 45.71% 0.00% 42.19% 12.10%
PmMCM13 44.95% 0.00% 41.96% 13.09%
PmMCM14 41.90% 0.00% 48.59% 9.51%

PmMCMI5 43.52% 0.00% 47.25% 9.23%
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Additional figure 1 Spatial structure of PmMCMs protein predicted by Swiss-Model
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MASNGGGS SPPPASSPDASPSSPLPVINSSPTQS TSRSGGRRRRGS ASP YASSPSLGGF ETPPHP GRRTPS GOGAGGAGGARQURANWI GRFPPTPS TPM
MASNGGGS SPPPASSPDARPSSPLPVINSSPTQS THRSGGRRRRGS ASPYASSPSLGGFETPPHPGRRTPSGUGAG . . AARQKRONWIGRFPPTPSTPM

STDDI PPSSDAGEDETDOGGAGVDATP VEVWGTNL ' VNDE_II:E lim
STDDI PPSSDAGEDETDGGDAGVDATP VEVWGTNL 8 REPRDAGRVEP EGGES

SKMWR EPLFEKHI QIRI YNLKSSI EKMVST KGM T RCSSVI PELKEAVFRCLVCGEYSEPVMMIR. . . . .

SKMVR EPLFEKHI QIRI YNLKSSI EKMVST KGM T RCSSVI PELKEAVFRCLVOGFYS EPVMVDRGRVIE
......................... DKOQI T KLQE PEGGIPHIVS GDRVEI TA YRAMBI RVGP AQRTVKSI FKTYI DCLHI K
PHI CQKEQCKATNS MI.VHNRCRF ADKQI T KLOQE PEGGTPHTVS GDRVEI TA YRAMBT RVGPSQRTVKST FKTYI DCLHI K

KIDKSRLHVEDIMDL ﬂ(VNN{S'lEEH"LSH(VE&KbLSKLPD_ﬁM WELDDVKRGLLOQLL. . . ... ...
KIDKSRLHVENINMDI DNADANKS TEEDF LS DKVEKLKELSKLPD! NI WELDDVERGLLCQLF GGNPLRLPSGASFRGDI NI LLVGDPGI'S

AAAAA QYM—]KLSPRGIYI‘SCR{ES-:FAYVTK[PETGEMES_H({HKX] ml AKAGIT ASLNARTSVEA
KSQLLQYMIKLSPRGIYISGRGSS, AYVIKDPETGETVLES! DRGVOCT I AKAGIT ASLNARTSVLA
CANPTESRYNPRLSMIDNIHLAPTEESR. . . ... ... ... Q_MPTLVAYI SYARKYT QPQL!
OQNPTESRNRL;H_MRF]II YLI LDKADEQIDRRLAKHI VSLHEF ENPNL PTLVAYI S YARKYT QPQL!
-gP(BRKKVT TAT. SEVVEVRDVVEAF RLLEVAM QS ATDHATGT! I_g SASERQRRENLVAATRNLI ME
PGSRKKVI TAT. YSEVVEVRDVVEAF RLLEVAM S ATDHATGT I SASERQRRENLVAATCNLI ME

KMYIL.GGPSMRMIELLEEMRKQS SNVEI HLHDLRS ALGTT.MIEGAVVI HGDNVKR
SMRMIEL SMEI HLHDLRS ALGTLMIEGAVVI HGDNVKR

MRCRECAVIYS TN PRI DR A ADLSRIS AL RRFREFLRGF TGP TC PYRESINENRCHVTVAL X DA AL STRIRKS ADYLFLFET AA
MGWDEGAVE YS DQAQF PRGGPGGIP A. ADLSRIS. PADYLPLFETAA

AEVLASLRSKVAGETGENEEPVIGDVQIFLS SKENCLS] 1 KLVEI AGI AT AASRVKAKATHVILLCKNCRS VRI VSCRPGLGGAL VPRSCDH
AEVLASLRSKVAGETGEMEDP VIGDVQIFLSSKENCLS MRS KLVEI AGH Al AASRVKAKATHVILLCKNCRS VRTVSCRPGLGGAL VPRSCDH

VPQPGEEPCPLIDPW P KYVDLQTLKMENP EDVPTGELPRNVLLS VDRHLVQIT VPGIRETVVGE YSVYQAS ANONOKGAVGVKQP YL RWGLEQ
VPQPGEEPCPLDPW P KYVILQITKLOENPEDVPTGELPRNVLLS VDRHLVQIT VPGTRETVWGE YSVYQAS ANQ. . KGAVGVKQPYT RWGLEQ

SRONNSNGPSNF DAYAKL.CSM GPSI g_cmmmx_gl AVYTSGKGSSAAGLTASVIRDSS
SRINNSNGPSNF DAYAKLCSM GPSI T AVWWTSGKGS SAAGLTASVIRISS
SREFYIE&K_% M SI AKAGITTVLNS RTSVLAAANPT AGRYDDLET AQDNI DI “DLI FI VKD
SREFYLE ST AKAGITTVLNSRTSVLAAANPT AGRYDDLEKT AQDNI DL DLIFIVKD

VRMYDQDKRI ASHI T KVHAS GAAASSKNTEAS EGENWL KRYI EYCRATCKPRILS EKAAEM ONKYVEI ROKMROOAHETGRAAAI PT _
TRMYDQDKRI ASHI I KVHAS GAAASSKNTEAS EGENWLKRY] EYCRATCKPRLS EKAAEM.QNKYVEI ROKVROQAHETGRAAAI PI

T BEREEERERNE L o R
TSV, Gl NEHLNLSP! GSHL S STTRRALLIT MHORDEVEY

KRERHVI VRK
KRERHVI VRK

e AHEAER oI, WHEMR B4R IXIE.

Note: a-helix and B-sheet are highlighted with red and blue squares, respectively.
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Additional figure 2 Alignment and analysis of sequences of PmMCM amino acid
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