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Abstract: The hyperosmotic Ca®" channel protein OSCA is crucial for controlling hyperosmotic stressors in plants. To
understand the role of the OSCA gene family in tea plant response to drought stress, this study was conducted to identify
the OSCA gene family based on the whole genome data of tea plant and analyze the gene and protein structures and
promoter cis-acting element, and analyze the expression patterns of CsOSCAs in different tissues of tea plant, among
different drought-resistant varieties and under drought stress. The results showed that the tea plants genome contained
12 members of the OSCA gene family, named CsOSCAI-CsOSCAI2. The amino acid sequences encoded by the
CsOSCAs were 667-831 bp in length, with protein molecular weight ranging from 76 630.55 kDa to 93 563.99 kDa and
isoelectric points ranging from 6.15 to 9.33, containing 9-12 transmembrane structural domains, all containing the
characteristic conserved structural domain DUF221, which could be divided into four subfamilies based on phylogenetic
relationships. Ten CsOSCAs were localized to seven chromosomes of Camellia sinensis and two CsOSCAs were local-
ized to the contig of unanchored chromosomes. The secondary structure of the CsOSCAs contained 32%—-38% trans-
membrane structure and 60%—68% a-helix. The CsOSCAs were tissue expression specific, and CsOSCA2, CsOSCA3,
CsOSCAIl, and CsOSCAI12 were significantly higher in the drought-sensitive variety CN98 than those in the other two
drought-tolerant varieties. Nine genes were responded to PEG stress, among which CsOSCA2, CsOSCA3, CSOSCAS,
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CsOSCAS8, CsOSCAI10, and CsOSCA12 were strongly induced by drought stress. Six genes included drought-inducible
response elements, and 11 genes contained abscisic acid response elements, according to further examination of the
promoter cis-acting elements. It is hypothesized that the OSCA gene family of tea plants play an important role in the
response to drought stress, and this study would provide a reference for the functional analysis and stress resistance of

OSCA gene in tea plant.
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Tab. 1 Primer sequences of this study
5% B ERGIFS (537) RSIES] (5-37)
Primer name Forward primer sequence (5-3") Reverse primer sequence (5-3")
B-actin GCCATCTTTGATTGGAATGG GGTGCCACAACCTTGATCTT
CsOSCA1l TTGCCGCGTCACTTCTTACA TGGCACTTGGAAGATACCCG
CsOSCA2 TCTGGAACGTGCCACAGAAC TTTGCTAGGCTGTGGTGTGT
CsOSCA3 TTGGTGAAAACTGCGAGGGA AACAAGGTATGCAAGGGCGA
CsOSCA4 CCATCGATTTTGCAAGGGGC TCCTCATCCATCGCTTGTGG
CsOSCA5 ACGGGGTGCCGAAAACTTTA CCCGCGACTCAATCTTCACT
CsOSCA6 GCTGTGGACTGTTCAAGCAC GCAGCACCATACCGAGACTT
CsOSCA7 AATGGTGGATGGATGGGCTG TCCATTGCCTCTTCACGGTC
CsOSCA8 AAGTGCAGTCCATCTGAGCC ACCAAAGCTGCATAGCGAGT
CsOSCA9 TTCTGTCGAAGGTTGAGGGC AGGCTTTCCGCAAGTAACGA
CsOSCA10 CTCGAGAAAGGTTGAGGCGT AGCACCATAACGCGACTTGA
CsOSCALll CACAGGAACTGCGTTTGAGC CCAGCCCATCCATCAACCAT
CsOSCA12 ACTCTCCCTGATCTTCGCCT GCTCAAGCTCGGTGGAATGA
RHEHE, 9.33 ZIH], &4 9~12 DESIEAs e, it 5
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Tab. 2 Characteristics of CsOSCA genes

FE ZFR BL IR BEMRKE SR Uiy ! 5 A Fy
Gene name Gene locus Amino acid length (aa) pl MW/kDa Group ™
CsOSCALl CSS0001540.1 667 8.42 76 630.55 I 9
CsOSCA2 CSS0005377.1 747 8.59 85811.48 I 11
CsOSCA3 CSS0006392.1 816 9.33 93 563.99 I 11
CsOSCA4 CSS0011828.1 766 9.03 86 909.33 I 11
CsOSCA5 CSS0014208.1 831 6.15 93 489.8 v 12
CsOSCA6 CSS0022208.1 741 6.74 84 397.28 Il 11
CsOSCA7 CSS0023162.1 770 8.69 88 237.56 I 11
CsOSCA8 CSS0024791.1 739 8.85 83 749.22 I 11
CsOSCA9 CSS0025177.1 720 9.22 82211.47 il 11
CsOSCA10 CSS0026837.1 708 8.36 80 462.92 I 11
CsOSCALll CSS0032724.1 772 8.06 88 692.6 I 11
CsOSCA12 CSS0035586.1 726 9.15 81 611.54 I 11
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Tab. 3  Secondary structure of CSOSCA proteins
HEH N UEA ] o-BRTiE - 15 P8 ) 225 FELUEL i
Protein Randomcoil/% Alpha helix/% Beta strand/% ™ TM helix/%
CsOSCALl 16 68 4 9 35
CsOSCA2 19 65 2 11 35
CsOSCA3 23 60 2 11 32
CsOSCA4 18 65 3 11 34
CsOSCAS 22 66 4 12 37
CsOSCA6 18 63 3 11 36
CsOSCA7 18 65 3 11 35
CsOSCAS 20 66 3 11 36
CsOSCA9 13 68 3 11 38
CsOSCA10 12 67 3 11 38
CsOSCALl1 18 63 3 11 34
CsOSCA12 13 68 3 11 37
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Fig. 2 Analysis of conserved domain (A) and motif (B) of CsOSCAs in tea plants
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