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Abstract: SQUAMOSA promoter binding protein-like ( SPL ) gene family, as a class of transcription factors
present widely in plants, has been shown to play important biological roles in plant growth, development, signal
transduction, physiological and biochemical processes. In this study, 26 SPL genes from the radish genome
have been identified using bioinformatic approach, and they are designated RsSPLI~RsSPL26 according to their
locations on eight chromosomes. The amino acids encoded by SPL genes are variable from 139 to 1021 aa,
with the protein molecular weight ranged from 16167.7 to 112219.48 Da and an isoelectric point of 5.77 to 9.67.
Radish SPL genes contain 2 to 11 exons. MicroRNA target prediction suggested that 12 RsSPL genes contained
complementary sequence of miR156 and 11 RsSPL genes contained complementary sequence of miR157. The

expression patterns of RsSPL genes in different tissues and development stages showed spatial and temporal
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differences, and the same subfamily members showed similar expression patterns. Thus, these results provided

insights for the functional characterization of the SPL genes family in radish.

Key words: radish; SPL gene family; genomic distribution; biological characteristics; gene expression
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Fig.1 The SBP conserved domain of RsSPL protein
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Table1 The RsSPL gene family members
e O iy it w0 0PN g DURITRIRE
Gene ID Gene name Cl?ror.nosc')me Location Domains Length of aa Molefcular Isoelectric point Homologue
distribution weight of AtSPL
Rsal0009888  RsSPLI RO1 378176~381723 SBP, ANK 924 102421.95 5.77 AtSPL1
Rsal0039188  RsSPL2 RO1 2370040~2372445 SBP 369 40072.01 8.62 AtSPL9
Rsal0034853 RsSPL3 RO1 47780818~4778145 SBP 179 20501.79 9.39 AtSPLS
Rsal0023288  RsSPL4 RO2 20636369~2064033 SBP 784 87998.72 7.93 AtSPL7
Rsal0023290 RsSPL5 RO2 20644332~2064668 SBP 421 47196.65 5.82 AtSPL7
Rsal0004455  RsSPL6 RO2 28672660~2867423 SBP 339 38649.84 8.74 AtSPL6
Rsal0030713  RsSPL7 RO2 38689695~3869342 SBP, ANK 971 106719.44 8.64 AtSPL16
Rsal0032369  RsSPLS RO3 7690596~7691893 SBP 340 37117.04 6.45 AtSPLI13
Rsal0016970  RsSPL9 RO3 9341338~9342148 SBP 139 16167.70 7.64 AtSPL3
Rsal0021443  RsSPLI0 RO3 22424914~2242718 SBP 349 38097.28 7.09 AtSPLI13
Rsal0021442  RsSPLII RO3 22430992~2243208 SBP 337 37270.47 6.76 AtSPL13
Rsal0021537  RsSPLI2 RO4 20136820~2014022 SBP 433 48226.71 7.96 AtSPL2
Rsal0004936  RsSPLI3 RO4 37866369~3786689 SBP 142 16503.12 6.96 AtSPL3
Rsal0011266 ~ RsSPL14 RO4 41305992~4130864 SBP 377 41343.20 8.41 AtSPLY
Rsal(0004652  RsSPLIS RO4 48965756~4896857 SBP 310 34542.59 9.21 AtSPL15
Rsal0027473  RsSPLI6 RO5 9296098~9297033 SBP 180 20570.03 9.61 AtSPL4
Rsal0030109  RsSPL17 RO5 19503443~1950539 SBP 337 37395.03 8.84 AtSPLS
Rsal0008900  RsSPLIS RO5 24485502~2448683 SBP 370 41649.26 8.77 AtSPL11
Rsal0008901  RsSPLI9 RO5 24487257~2448991 SBP 369 41324.88 7.24 AtSPL10
Rsal0009118  RsSPL20 RO6 1169204~1170183 SBP 179 20498.00 9.67 AtSPL4
Rsal0038396  RsSPL21 RO6 18624612~1862842 SBP, ANK 1012 112219.48 8.66 AtSPL14
Rsal0012660  RsSPL22 RO6 21736761~2173839 SBP 355 39888.13 8.84 AtSPLS
Rsal0029494  RsSPL23 RO7 9430443~9431737 SBP 328 36495.73 9.03 AtSPLI15
Rsal(0034085  RsSPL24 RO7 17453103~1745752  SBP, ANK 1021 112093.07 8.78 AtSPL16
Rsal(0015223  RsSPL25 RO7 24339235~2434336 SBP 731 81673.27 7.40 AtSPL7
Rsal(0024465  RsSPL26 R0O9 31973645~3197504 SBP 325 37267.49 8.99 AtSPL6
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At: Arabidopsis thaliana, Tp: Thellungiella parvula, Rs: Raphanus sativus , Bl: Betula luminifera, Jc: Jatropha curcas, Vv Vitis vinifera,
Ah: Arachis hypogaea, Ta: Triticum aestivum , Pp: Physcomitrium patens, Cr: Chlamydomonas reinhardtii
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Fig.2 Phylogenic tree of SPL family members of different species
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Fig.3 The gene structures and conserved motifs of RsSPL
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Table 2 Conserved motif sequence and their distribution of RsSPL protein

R03.R04 1 RO5 45 4 4~ RsSPL JL[H, RO1,R06 Al
RO7 £ 4 3 4~ RsSPL 3£ [H, R09 {4 1 /> RsSPL %
A, RO8 TG RsSPL 3R /046 (& 4).,

iy PRSP I P41 e HH  EfH
Motif The sequence of conserved motif Width Sites E-value
1 QTPRCQVEGCTADLSNAKDYHRRHKVCEVHSKASKVTVSGLEQRFCQQCSRFHLLSEFDEGKRSCRRR 80 26 9.7¢"°"
LAGHNERRRKPQ
2 KAESGSDRSPPSSAYDTQDRTGRIVFKLY DKBPAZFPGTLRTZIFQWLANIPSELESYIRPGCVILTVYIAMP 80 7 3.5¢7"
EIAWEKL
3 KKFIFLPNITGPGGITPLHLAASTSGSDDMIDILTNDPQEIGLSSWNTLIDATGQTPFSYAAMRNNHSYNSLV 80 4 12"
ARKLADK
4 DSEFWSNTRFLVNTGRQLASHKHGRIRLSKSWRTLSSPELITVSPVAVVAGEETTLVVRGRSLTNDGISIRC 104 4 35
AHMGNYTSMEVTGTAHRSSKFDELNVNRFKVN
5 PPPPPMIATQQPPTQSESYPSPDESGSGSDRVRKRDPRLLCSNFVQGMVPCSCPELDQKLEEAELPKRKR 72 3 2.0e™
VR
6 YLDEFILKPGKMLFGRGSMTVYLNNMIFRGSTLKRVDVKLESPKLQFVYPTCFEAGKPIELIVCGLNLVQ 150 2 6.9¢™
PKCRFLVSFAGKYLPHNYSVVPAPGQDGKRSCNNKLYRINIVNSDPNLFGPAFVEVENESGLSNFIPLIIGD
KAICSEMK
7 KQQQVLSQNDNSVIDVDDGKDNTCSSDQRVEQEASLICEDWNIPTQGSVPCPGSINADNFVPVTGSGEA 78 3 3.1e™
QPDEGMNDT
8 GSRRLFPTPIIHSMLAVATVCVCVCVFMHAFPIV 34 4 29¢™
9 VKKMEPDSLIHCKCDCDVRLLHENMNLARKQQSHEDLKLDPVTSVCCCESSFQKDIPSRVLNFNQEPEA 149 2 5.0e™
GLGCKERIRAASPDAGGKETDPLLNKEVIMNVNDIGDWPRKSCIPRQSAQTCRSRQTVFFIATFVVCFAV
CVVIYHPNKV
10 CERMTSCVHDSDCALSLLSPSSSSTPHLLQPPLPLSQEAVETVFNQSGLFENASAVSDG 59 3 61e™
11 RQYLEVENGRAYDSFPLHIAW 21 7 l1.6™
12 SSSFSFGLKLGRRIYFEDGAG 21 11 12"
e —RsSPL1 Pe
CRPD RsSPL20
g —RsSPL8
LS —RsSPL9 —RsSPL16 —RsSPL23
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Fig.4 Chromosome distribution of RsSPL genes
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Fig.5 Sequence alignment of miR156/miR157 with their complementary sequences of RsSPL
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Fig.7 The expression profile of RsSPL genes in different tissues of XYB36-2 white radish
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Fig.8 The expression profile of RsSPL genes in different growing stage of taproot of XYB36-2 white radish and Xinlimei
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