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Identification and expression analysis of ZALE gene family in watermelon
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Abstract: The TALE gene family plays a pivotal role in regulating various aspects of plant growth and development,
including floral organ development, floral meristem formation, organ morphogenesis, and fruit development, as well as
mediating plant responses to abiotic stress and hormone signals. This study utilized bioinformatics methods to identify
members of the TALE gene family in watermelon and conducted a comprehensive analysis of their gene structure, phylo-
genetic relationships, conserved motifs, cis-acting elements, tissue-specific expression patterns, and gene expression pro-
files under low temperature and drought stress conditions. This analysis provides a theoretical foundation for further
functional studies and utilization of the TALE gene family in watermelon. The results revealed that the watermelon TALE
gene family consists of a total of 19 members. Phylogenetic analysis classified the CITALE family into two distinct
subfamilies: BEL1-like and KNOX, with the KNOX subfamily further subdivided into two classes, Class I and Class II.
Cis-acting element analysis demonstrated that the promoters of C/TALE genes are enriched in cis-elements that respond to
light, plant hormones, and abiotic stresses, with light-responsive elements being the most prevalent. Tissue-specific
expression analysis in watermelon indicated that C/BLH09 is highly expressed in roots, while C/BLH0I exhibits high
expression levels in tendrils, female flowers, and male flowers, implying that the watermelon 74ALE gene family may be

involved in the growth and development of watermelon. Gene expression analysis at various time points under low tem-
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CIKNO?2 exhibited an upward trend in expression under low temperature stress, while C/BLH04 and CIBLH05 showed an

upward trend under drought stress. These findings suggested that the watermelon 74LE gene family may play a signifi-

cant role in mediating responses to low temperature and drought stress.

Key words: Watermelon; 74LE gene family; Bioinformatics; Expression analysis
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Table 1 Information on quantitative primer sequences

GIE/ B S5 (5—3"

Primer name Primer sequence (5'—3")
CIACT-F CCTACAACTCAATTATGAAGTGTG
CIACT-R GAAATCCACATCTGCTGGAAGGTG
CIBLHO1-F CACCCTCCCTCAACACATCC
CIBLHO1-R TTGTCGGAGAATTCGACGGG
CIBLHO2-F CTGTCGCCATGCAGCTTTTT
CIBLHO02-R ATGACAACGAAAGACGGCCT
CIBLHO3-F CGATTGGTGGAGACCCTTCC
CIBLHO3-R TGCTGCCTGCTCAAAACAAC
CIBLHO04-F TGTTGGCCACTCAAACAGGT
CIBLHO04-R GGCGTTCACTACTGGTCCAA
CIBLHO5-F AGCAGCTCCTCCATGACCTA
CIBLHO5-R ACCACTGCTTGCATTTGCTG
CIBLHO06-F TTTTGTGCTAAACAGCGCCC
CIBLHO06-R TGCAGGGCAGTAGACATTGG
CIBLHO7-F AGCCAACAGGTGGATCGAAG
CIBLHO7-R GACAAAGCGGAGACGAGGAA
CIBLHO8-F CGTTAGGCCTTCCCCATTGT
CIBLHO8-R TGGCAGTAATTGAGCAGCGA
CIBLHO09-F CATCCCTTTTTCGACCCCCA
CIBLHO09-R TGTAGCAAGTGATGGGCTGG
CIBLHI10-F GTGCTTGCGGGATGCAATAG
CIBLH10-R AGCCAAGCACGGAGAATTGA
CIKNO1-F CGGCTTGAAGAAGTGTGTGC
CIKNO1-R AATAAATTGCCAGCGGCGTG
CIKNO2-F GCAAAACGAGTGCTCGAAGG
CIKNO02-R CTTTTGCGACTCCGAGGGAT
CIKNO3-F GCACCAGCTGTGGAGGTATT
CIKNO3-R AGGGTGATTTTCACGGCCAA
CIKNO4-F CCGTCCATGGTTGGTGATGA
CIKNO4-R ATCGCTGTTGACTTGGTCGT
CIKNOS-F AACAAGACAATAGCGGCGGA
CIKNO5-R GCTAACGCCACCTTCTCTGT
CIKNO6-F AGATGGAAGTTGTGGAGGCG
CIKNO6-R AACCTTGTCGGCTTCCGTAG
CIKNO7-F CGGCTGAGATTGAAACAGCG
CIKNO7-R CATCGAGTTCGGGATCGACA
CIKNOS8-F AATGGAGGTGCTCATGGTGG
CIKNO8-R TTGCCCAGCGACGAGTATTT
CIKNO9-F GGAAATCCGGCGAGAAAACG
CIKNO09-R GGAAGGGGTTCTGGTGGAAG
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Table 2 Information on the ZALE gene family in watermelon

B SRS £ ID Gt A E AR AR O R SRR EAREUKE
Gene name Gene ID Chromosome location/bp Protein length/aa  MW/kD pl GRAVY
CIBLHO1 Cla97C01G015290.1 Chr01:29056349-29061247 (+) 697 76.28 6.40 -0.618
CIBLHO02 Cla97C02G038640.2 Chr02:26204291-26210097(-) 688 75.30 6.36 -0.624
CIBLHO3 Cla97C02G048510.1 Chr02:36040775-36044181(+) 695 76.44 7.12 -0.709
CIBLH04 Cla97C03G053960.2 Chr03:3202293-3207482(+) 921 103.13 6.33 -0.516
CIBLH05 Cla97C04G074390.1 Chr04:22078987-22083346(+) 460 51.92 6.38 -0.606
CIBLH06 Cla97C08G160650.2 Chr08:27415416-27418451(-) 671 75.66 6.27 -0.188
CIBLHO7 Cla97C09G164950.2 Chr09:2338757-2340913(+) 552 61.74 5.75 -0.535
CIBLH08 Cla97C10G201280.1 Chr10:31347885-31350311(-) 712 78.12 6.93 -0.714
CIBLH09 Cla97C10G204780.2 Chr10:34049969-34053595(-) 486 54.58 7.03 -0.597
CIBLHI10 Cla97C11G210830.1 Chr11:4178285-4181406(+) 681 74.99 6.14 -0.648
CIKNO1 Cla97C01G021290.2 Chr01:33576669-33585330(+) 450 50.75 8.05 -0.477
CIKNO2 Cla97C02G028600.1 Chr02:2087790-2091705(-) 342 38.59 6.54 -0.648
CIKNO3 Cla97C02G040680.2 Chr02:28605041-28608189(+) 389 44.03 5.25 -0.592
CIKNO4 Cla97C05G097580.2 Chr05:26974368-26979777(+) 512 57.13 6.30 -0.626
CIKNOS Cla97C05G098920.1 Chr05:28102310-28106247(-) 363 41.66 6.03 -0.879
CIKNO6 Cla97C05G107680.2 Chr05:34523030-34530644(+) 385 43.28 5.94 -0.352
CIKNO7 Cla97C06G126730.2 Chr06:28458880-28466933(+) 296 33.04 5.03 -0.499
CIKNOS Cla97C08G156950.2 Chr08:24580540-24586232(-) 507 56.20 6.06 -0.745
CIKN09 Cla97C08G161580.1 Chr08:27996438-28009722(-) 275 31.38 5.49 -0.672
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Fig. 1 Chromosome distribution of TALE genes in watermelon
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Fig. 2 Phylogenetic tree of the TALE gene family of watermelon
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Fig. 3 Logo representing the motif of Z4LE genes in watermelon
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Fig. 4 Analytical overview of the TALE gene family in watermelon
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