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Bioinformatics analysis of JmjC domain-containing histone
demethylase family in watermelon ( Citrullus lanatus
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( School of Life Sciences, State Key Laboratory of Cotton Biology, Henan University, Kaifeng, Henan 475004, China)

Abstract. Jumonji C (JmjC) domain-containing proteins are a class of histone demethylases
responsible for removing histone methylation marks. They also play important roles in plant
growth and development. Using bioinformatics, we identified the JmjC genes in Citrullus
lanatus ( Thunb.) Matsum. & Nakai, and analyzed their location, gene structure, protein
domain, enzyme activity site, and selection pressure. In addition, the phylogenetic
relationships and collinearity among C. lanatus, Cucumis sativus L., and Arabidopsis thaliana
(L.) Heynh were also analyzed. A total of 17 JmjC genes were identified in C. lanatus, which
ranged in size from 1209 to 5541 bp. These genes all contained the JmjC domain and were
located on nine chromosomes and classified into eight subfamilies. Both C. lanatus and closely
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related species C. sativus shared the same number of JmjC genes, with 14 members showing
a one-to-one collinear relationship, while C. lanatus and distant species A. thaliana showed
lower collinearity. The K,/K; ratios of JmjC genes in the same subfamily were less than One
between C. lanatus and A. thaliana, indicating that orthologous genes between the two

species should have similar functions.

In addition, according to enzyme activity site

prediction, we speculated that 10 of them may confer histone demethylase activity.
Key words: Citrullus lanatus; Histone demethylase; JmjC domain; Bioinformatics analysis
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Table 1 Information of JmjC-domain containing gene members in Citrullus lanatus
HHS HFH A |33 Gl X Fi SN
Gene ID Gene name Subfamily CDS length (bp) Molecular weight (kD) Isoelectric point
Cla97C01G022300.1 CldMJ1.1 KDM3 3021 114.44 7.69
Cla97C01G008510.1 CldMJ1.2 KDM3 3126 118.51 6.13
Cla97C02G041280.1 CIUMJ1.3 KDM3 2820 106.13 5.89
Cla97C05G080920.1 ClUMJ1.4 KDM3 3009 114.07 8.11
Cla97C08G154190.1 CldmJ2.1 JMJD6 2910 111.23 5.26
Cla97C10G200900.1 ClUMJ2.2 JMJD6 1539 58.15 8.45
Cla97C06G126860.1 CIUMJ3 PKDM11 1638 62.85 5.01
Cla97C03G063630.1 ClUMJ4. 1 PKDM12 1239 46.53 5.07
Cla97C09G170050.1 ClUMJ4.2 PKDM12 1626 61.37 513
Cla97C01G002850.1 ClUMJ5 KDM5 5541 212.89 6.82
Cla97C09G170690.1 ClUMJ6. 1 PKDM7 1209 44.86 8.33
Cla97C11G216880.1 ClUMJ6.2 PKDM7 3702 138.22 6.64
Cla97C01G009140.1 ClUMJ6.3 PKDM7 2961 111.32 6.01
Cla97C09G174380.1 CIUMJ7 .1 PKDM8 2466 93.42 7.99
Cla97C10G185960.1 CIUMJ7.2 PKDM8 2604 97.82 7.45
Cla97C03G054490.1 CIUMJ8. 1 PKDM9 4686 174.87 8.81
CIa97COSG15037_O_.1 ClUMJ8.2 PKDMQ9 4422 165.00 593
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Fig. 1 Analysis of JmjC-domain containing gene family in Citrullus lanatus
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Fig. 2 Chromosome location of JmjC-domain containing genes in Citrullus Janatus
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Fig. 3 Phylogenetic analysis of JmjC-domain containing proteins

*2 JImiCEERKEELEN RS
Table 2 Subfamily members of JmjC-domain containing proteins

Y Pt HWAMEEEH  Number of each subfamily
Species All PKDM12 KDM3 PKDM11 JMJD6 PKDM13 PKDM9 PKDM8 KDM5  PKDM7
VAR Citrullus lanatus 17 2 4 1 2 0 2 2 1 3
R Citrullus sativus 17 2 4 1 2 0 2 2 1 3
#IFGIF Arabidopsis thaliana 21 2 6 1 2 1 2 1 1 5
JKF& Oryza sativa 20 3 5 1 2 1 3 2 1 2
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Gray lines represent collinear blocks between Citrullus lanatus genome and Cucumis sativus and Arabidopsis thaliana
genomes, respectively; colored lines mark positions of different JmjC subfamilies in collinear blocks ( color used for

each subfamily corresponds to color used in Fig. 3).
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Fig. 4 Syntenic analysis of JmjC genes
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Fig. 8 Key enzyme sites of KDM3, KDM5, JMJD6, PKDM9, PKDM11,
and PKDM12 subfamily members in Citrullus lanatus
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