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Identification of the OSCA family genes and expression analysis under abi-
otic stress in Brassica napus

LIU Dan'?, MENG Qingli', SHI Yaqgin', YANG Shaowei', LIU Juanjuan', FAN Chunyan', WEI Wenliang’
(1.Baoji Academy of Agricultural Sciences, Baoji 722499, China; 2.College of Agriculture, Yangize University, Jingzhou 434000, China)

Abstract:  Hyperosmolarity-gate calcium-permeable channels ( OSCA) play a significant role in the response of
plants to abiotic stress. To elucidate the response mechanism of BnaOSCA family members under abiotic stress, this study
identified 37 OSCA genes from the whole genome of Brassica napus and analyzed the gene structure, protein properties, and
expression patterns. The results showed that these 37 OSCA genes were unevenly distributed on 13 chromosomes and could
be divided into three subfamilies. Members of the same subfamily had conserved gene structures and conserved motifs, and
the promoter regions of BnaOSCA family genes contained a variety of cis-acting elements related to abiotic stress and hor-
mone responses. The collinearity analysis results indicated that gene loss occurred during the evolution of the BnaOSCA
family genes, and gene family expansion also took place. Under salt and drought stress, the relative expression levels of
BnaOSCA family genes varied, indicating that BnaOSCA family genes played different regulatory roles in the response to
abiotic stress. This study provides a basis for further perfecting the regulatory network of BnaOSCA family genes.

Key words: Brassica napus; OSCA family genes; drought stress; salt stress; expression pattern
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Table 2 Members of the OSCA family in Brassica napus and their physicochemical properties

x1 51953

Table 1 Sequences of primers

HEA IS (5'—3")
BnaActin F:GTGACAATGGAACTGGAATGGTGA
R:GTGCCTAGGACGACCAACAATACTC
Bna0OSCA4 F:ACACAGACACGAAACCCAA
R:TCAATGCCCTCAATGGTAG
BnaOSCA15 F:CTTCTCTTGCCGACTCTAC
R:TGTGACTACGGATACCCAG
BnaOSCA23 F:CTTTCTGCCATCCATACTG
R:GATTTGGAGACTGGTTGAG
BnaOSCA26 F:GTAATCGCTCCTCTAATCC
R:TCCCAAGTAACCAAACATA
BnaOSCA31 F:AGTCCATTAGTGAGAGTGTG
R:TCTTTATCCTTGGTCTTTG
BnaOSCA36 F:TATGCGTAGTCCTCGTCTC

R:TCTCGTCCTCGGTAGTTTC

FHH G i B
2R D FENL(bp) K% (aa) X4 F i SFHL AT S 441 a7 A3
BnaOSCAI BnaA01T0121700ZS 7 070 175~7 073 392 768 87 835.65 8.96 21 5 5
BnaOSCA2 BnaA01T0196800ZS 11 947 335~11 950 574 762 87 441.30 9.41 2 i 5
BnaOSCA3 BnaA01T0266400ZS 24 620 558~24 624 361 765 87 066.55 8.51 2 i J A
Bna0OSCA4 BnaA03T0261900ZS 13 863 730~ 13 868 537 712 81 210.76 9.15 2 i J5 A
BnaOSCAS BnaA03T0268500ZS 14 246 803 ~ 14 250 606 769 88 080.77 8.86 21 5
BnaOSCA6 BnaA03T0368600ZS 19 626 567~19 629 539 783 90 142.60 9.17 0 i 3
BnaOSCA7 BnaA03T0573700ZS 34 100 801~34 105 754 594 67 663.34 8.85 21 %
BnaOSCA8 BnaA03T0589100ZS 43 586 253 ~43 590 825 796 91 592.87 8.68 21
BnaOSCA9 BnaA05T0328100ZS 33 134 838~33 139 184 829 95 848.45 8.67 2 i 5 5
BnaOSCA10 BnaA06T0085600ZS 5112 560~5 115 855 792 90 678.67 8.82 2 i J5
BnaOSCAIl BnaA07T0309200ZS 27 751 234~27 754 961 715 82 347.68 9.41 2 A 5
BnaOSCAI2 BnaA08T0093100ZS 15 530 175~15 534 115 620 70 985.13 9.13 2 i S5 A
BnaOSCAI3 BnaA08T0125200ZS 17 924 213~17 927 842 672 76 533.27 7.21 2 i S5
BnaOSCA14 BnaA08T0177100ZS 21 267 831~21 270 636 812 91 786.79 7.09 21 i
BnaOSCA15 BnaA08T0204400ZS 22 784 139~22 787 943 723 81 981.15 9.27 0 3
BnaOSCAI6 BnaA08T0290700ZS 26 990 688 ~26 995 083 676 77 013.67 9.18 21 i 3
BnaOSCAI7 BnaA09T0156900ZS 9 890 444 ~9 894 262 779 89 150.59 6.94 21
BnaOSCAIS BnaA09T0410100ZS 47 025 808 ~47 029 480 722 82 221.63 9.55 21 i 5 5
BnaOSCA19 BnaA09T0504100ZS 54 136 132~54 139 329 704 80 317.95 8.13 2 i S5
Bna0OSCA20 BnaCO01T0150300ZS 10 578 599~10 581 388 768 87 764.57 8.96 2 A 5
BnaOSCA21 BnaC01T0247700ZS 19 168 184~19 174 556 761 87 311.05 9.35 21 i J5 A
Bna0OSCA22 BnaC01T0326500ZS 36 349 686~ 36 354 430 761 86 607.07 8.51 2 i S
BnaOSCA23 BnaC03T0312300ZS 20 881 480~20 886 022 700 79 780.01 8.83 21 5
BnaOSCA24 BnaC03T0322100ZS 21 834 819~21 838 740 769 88 048.72 8.86 0 5
BnaOSCA25 BnaC03T0449800ZS 31 533 334~31 536 303 756 86 820.79 9.32 21 %
BnaOSCA26 BnaC03T0665400ZS 64 340 495~ 64 344 184 585 66 733.61 9.36 21 i 5
Bna0OSCA27 BnaC03T0701200ZS 67 607 010~67 609 799 808 91 490.58 7.50 21 i 5 5
BnaOSCA28 BnaC03T0728500ZS 70 369 463~70 373 158 802 91 602.23 8.44 2 i JoT
BnaOSCA29 BnaC04T0225600ZS 29 612 805~29 617 854 765 86 988.49 8.49 2 A J5
Bna0OSCA30 BnaC04T0242100ZS 33 932 890~ 33 945 433 768 88 116.63 8.98 21 i Jo A
BnaOSCA31 BnaC05T0105600ZS 6 319 526~6 322 866 768 87 839.21 8.83 2 i S
BnaOSCA32 BnaC05T0262400ZS 21 607 655~21 611 553 722 82 087.48 9.48 20 i
BnaOSCA33 BnaC05T0345100ZS 38 295 171~38 299 523 829 95 914.48 8.71 0 i B
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BnaOSCA34 BnaC06T0358900ZS 46 052 550~46 056 116 715 82 486.83 9.37 21 i
BnaOSCA35 BnaC08T0133200ZS 23 602 702~23 606 709 761 87 133.06 9.20 21 5 5
Bna0SCA36 BnaC08T0199100ZS 30 656 643 ~30 660 803 761 86 104.87 9.01 21 it Jo 5
BnaOSCA37 BnaC08T0345600ZS 42 046 062~42 049 331 705 80 204.73 8.16 1 Jo 5
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Fig.1 Phylogenetic tree of OSCA genes in Arabidopsis thaliana , Brassica napus, Brassica rapa and Brassica oleracea
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Fig.3 Gene structure and conserved motifs of OSCA family members in Brassica napus
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Fig.4 Cis-regulatory elements in the promoter regions of OSCA family members in Brassica napus
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Table 3 Secondary structure of OSCA family proteins in Brassica napus

. e S BT I
O T ke ERCM | dw) | RO Ak BRGNS
BnaOSCA1 389 50.65 112 14.58 19 2.47 248 32.29
BnaOSCA2 404 53.02 98 12.86 14 1.84 246 32.28
BnaOSCA3 384 52.00 93 12.16 20 2.61 268 35.03
BnaOSCA4 373 52.39 108 15.17 13 1.83 218 30.62
BnaOSCAS5 395 51.37 87 11.31 17 2.21 270 35.11
BnaOSCA6 378 48.28 95 12.13 18 2.30 292 37.29
BnaOSCA7 322 54.21 80 13.47 12 2.02 180 30.30
BnaOSCAS8 424 53.27 96 12.06 17 2.14 259 32.54
BnaOSCA9 395 47.65 114 13.75 21 2.53 299 36.07
BnaOSCA10 394 49.75 115 14.52 17 2.15 266 33.59
BnaOSCA11 379 53.01 101 14.13 14 1.96 221 30.96
BnaOSCA12 331 53.39 86 13.87 10 1.61 193 31.13
BnaOSCA13 361 53.72 88 13.10 9 1.34 214 31.85
BnaOSCA14 403 49.63 97 11.95 27 3.33 285 35.10
BnaOSCA15 407 56.29 77 10.65 9 1.24 230 31.81
BnaOSCA16 354 52.37 85 12.57 23 3.40 214 31.66
BnaOSCA17 378 48.52 115 14.76 25 3.21 261 33.50
BnaOSCA18 404 55.96 82 11.36 9 1.25 227 31.44
BnaOSCA19 380 53.98 93 13.21 12 1.70 219 31.11
BnaOSCA20 387 50.39 110 14.32 12 1.56 259 33.72
BnaOSCA21 402 52.83 76 9.99 17 2.23 266 34.95
BnaOSCA22 371 48.75 102 13.40 26 3.42 262 34.43
BnaOSCA23 352 50.29 109 15.57 15 2.14 224 32.00
BnaOSCA24 377 49.02 86 11.18 13 1.69 293 38.10
BnaOSCA25 381 50.40 103 13.62 13 1.72 259 34.26
BnaOSCA26 350 59.83 65 11.11 11 1.88 159 27.18
BnaOSCA27 413 51.11 93 11.51 36 4.46 266 32.92
BnaOSCA28 400 49.88 110 13.72 15 1.87 277 34.54
BnaOSCA29 379 49.54 93 12.16 29 3.79 264 34.51
BnaOSCA30 377 49.09 116 15.10 19 2.47 256 33.33
BnaOSCA31 398 51.82 101 13.15 14 1.82 255 33.20
BnaOSCA32 400 55.40 85 11.77 9 1.25 228 31.58
BnaOSCA33 401 48.37 115 13.87 25 3.02 288 34.74
BnaOSCA34 365 51.05 98 13.71 21 2.94 231 32.31
BnaOSCA35 390 51.25 105 13.80 18 2.37 248 32.59
BnaOSCA36 381 50.07 93 12.22 20 2.63 267 35.09

BnaOSCA37 387 54.89 71 10.07 10 1.42 237 33.62
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