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Abstract: The receptor-like cytoplasmic kinase VII subfamily ( RLCK-VII) acts as a key regulator of plant innate
immunity, and is also involved in plant developmental processes and abiotic stress responses. In this study, a systematic

analysis of the peanut RLCK-VII subfamily was performed

1S B B :2025-11-16 to reveal its evolutionary, expressional, and functional
BEETH VLA E SRR ( AR BF5E H (24KJAL- characteristics. Phylogenetic analysis divided this subfami-
80003 ) ; B VLTI AIBT BE Sy i 3135 H ($S2024010) ly into eight clades, and all members contained conserved

TEE RIS 12N (1992-) Lo Bt B s A Tt D, 238 i Motif2 and Motif7, indicating the conservation of their
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functions. Collinearity analysis showed that this family

mainly expanded through chromosomal segment duplication
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events, which provided a genetic basis for its new functions and phenotypic diversity. Analysis of promoter cis-acting ele-
ments revealed that all genes contained light-responsive elements, and abscisic acid- and methyl jasmonate-responsive ele-
ments had high frequencies, which was consistent with their functions in stress responses. RLCK-VII-4 and RLCK-VII-70
showed relatively high expression levels in roots and peels. In the late stage of embryonic development, RLCK-VII-29 and
RLCK-VII-59 had relatively high expression levels, and these genes were associated with the seed maturation process. Genes
such as RLCK-VII-20 and RLCK-VII-58 exhibited relatively high expression levels in flowers and pedicels. The relative ex-
pression levels of RLCK-VII-4, RLCK-VII-58, and RLCK-VII-70 in stems were significantly higher than those in roots,
leaves, and flowers (P<0.05) , while the relative expression levels of RLCK-VII-20 in stems and flowers were significantly
higher than those in roots and leaves (P<0.05). Under drought stress, the relative expression levels of multiple genes
increased significantly, among which the expression levels of RLCK-VII-26, RLCK-VII-30, RLCK-VII-59, and RLCK-VII-92
increased more than five-fold, and the expression levels of RLCK-VII-52, RLCK-VII-71, RLCK-VII-83, RLCK-VII-87, and
RLCK-VII-92 increased more than ten-fold. Brassinosteroid and abscisic acid treatments induced the increased expression of
genes such as RLCK-VII-11 and RLCK-VII-5. The relative expression levels of genes including RLCK-VII-1, RLCK-VII-7,
and RLCK-VII-22 were not regulated by hormones or abiotic stresses. In conclusion, this study systematically clarified the

evolutionary and expression patterns of the peanut RLCK-VII subfamily, which provides a theoretical basis for further under-

standing its functions in plant immunity, growth and development, and stress responses.
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Table 1 Physicochemical properties and subcellular localization of proteins in the peanut RLCK-VII subfamily

EERITH)  EABUEX

R 2 R FHE YA FEE (bp) KB (aa) 40 TRE(x10°) SFHL V41 7 7
RLCK-VII-1 AHO01G07390 1 9522 219~9 524 436 432 4.812 5.10 A%
RLCK-VII-2 AHO01G09330 1 11 875 570~ 11 880 090 416 4515 9.43 TESIUN
RLCK-VII-3 AHO01G13770 1 32 090 456~32 093 657 390 4.387 9.47 A A%
RLCK-VII-4 AHO01G20880 1 92 695 084~92 697 308 442 4.891 9.08 IESIIN
RLCK-VII-5 AH01G25030 1 97 503 853~97 506 937 431 4.792 9.51 T EETN
RLCK-VII-6 AHO01G34260 1 110 567 420~ 110 570 157 412 4.610 7.75 A A%
RLCK-VII-7 AH02G02870 2 3 118 600~3 120 306 247 2.687 5.84 A A%
RLCK-VII-8 AH02G12630 2 33 041 053~33 045 462 379 4.183 9.26 A A%
RLCK-VII-9 AH02G17190 2 67 730 626~67 733 194 351 3.918 8.87 A A%
RLCK-VII-10 AH02G18570 2 73 211 180~73 214 929 411 4.545 9.65 RSN
RLCK-VII-11 AH03G02020 3 2297 541~2 301 124 411 4.563 8.01 A A%
RLCK-VII-12 AH03G02680 3 2 890 044~2 892 868 403 4.448 9.49 ESIEN
RLCK-VII-13 AH03G02690 3 2 893 476~2 896 523 465 5.232 6.54 Eiifiok =
RLCK-VII-14 AH03G24330 3 49 466 306 ~49 469 581 455 5.094 9.27 TESIN
RLCK-VII-15 AH03G26900 3 74 942 064 ~74 946 128 425 4.753 8.60 A%
RLCK-VII-16 AHO03G34740 3 125 425 190~ 125 429 822 389 4.369 7.20 2 B A
RLCK-VII-17 AH03G38390 3 130 760 556~ 130 762 545 413 4.569 8.94 ESIEN
RLCK-VII-18 AH03G41030 3 134 167 004~ 134 168 596 362 4.089 8.95 A%
RLCK-VII-19 AH03G41870 3 135 181 507~ 135 185 375 489 5.409 9.30 TESIUN
RLCK-VII-20 AH03G42080 3 135 361 025~ 135 363 980 422 4.605 9.46 ESIEN
RLCK-VII-21 AH04G00620 4 833 708 ~ 837 768 384 4.188 9.53 2 B A
RLCK-VII-22 AH04G03930 4 4 747 239~4 748 959 396 4.373 5.74 A A%
RLCK-VII-23 AH04G16760 4 74 255 172~74 267 141 426 4.814 8.79 A A%
RLCK-VII-24 AH04G16930 4 76 430 962 ~76 434 663 434 4.789 9.58 T EEITN
RLCK-VII-25 AH04G23340 4 110 957 012~110 961 214 433 4.761 9.06 A A%
RLCK-VII-26 AH04G29420 4 121 800 479~ 121 804 314 481 5.321 9.71 IESIEN
RLCK-VII-27 AH05G01000 5 944 164 ~949 065 420 4.674 9.53 Eiifiok =
RLCK-VII-28 AH05G01980 5 2 141 159~2 147 552 410 4.493 9.39 A A%
RLCK-VII-29 AH05G03410 5 3 621 329~3 623 857 364 4.127 9.53 Eiifiok =
RLCK-VII-30 AH05G09430 5 16 817 311~16 820 660 412 4.517 9.77 A A%
RLCK-VII-31 AH05G09710 5 18 210 712~18 215 181 496 5.527 9.13 A A%
RLCK-VII-32 AHO05G11830 5 29 369 871~29 372 534 362 4.070 8.47 Eiifiok =
RLCK-VII-33 AH06G09050 6 12 314 542~12 316 788 624 6.885 6.25 20 R A%
RLCK-VII-34 AHO06G13740 6 19 022 651~19 024 063 374 4.188 8.05 A A%
RLCK-VII-35 AHO06G15540 6 33 996 453 ~34 000 173 429 4.856 9.56 20 B A%
RLCK-VII-36 AH06G19170 6 78 801 706~78 804 885 445 4.971 6.53 A A%
RLCK-VII-37 AH06G26600 6 105 323 277 ~105 327 110 428 4.860 9.34 A%
RLCK-VII-38 AHO07G00040 7 270 295~276 975 513 5.671 9.16 2 B A
RLCK-VII-39 AH07G03720 7 3243 099~3 245 472 382 4.310 8.38 A A%
RLCK-VII-40 AH07G10000 7 13 003 898~ 13 006 950 403 4.503 9.17 IESIIN
RLCK-VII-41 AH08G02260 8 3 988 809~3 991 391 374 4.237 9.55 T EETN
RLCK-VII-42 AH08G02270 8 4010 679~4 014 329 381 4.194 8.63 A A%
RLCK-VII-43 AH08G12130 8 25 438 983~25 442 285 407 4.498 9.25 T EEIEN
RLCK-VII-44 AH08G14100 8 28 501 236~28 504 540 430 4.789 8.56 A A%
RLCK-VII-45 AH09G10250 9 15 589 614~15 593 426 481 5.433 9.00 A A%
RLCK-VII-46 AH09G17490 9 68 652 164~68 655 744 574 6.281 9.13 Eiifioe =3
RLCK-VII-47 AH10G00020 10 24 892~31 514 513 5.670 9.16 A A%
RLCK-VII-48 AH10G20480 10 94 591 110~94 593 490 377 4.264 8.90 A A%
RLCK-VII-49 AH10G24170 10 104 766 389~ 104 770 971 500 5.515 9.58 A%
RLCK-VII-50 AH10G24360 10 105 200 668 ~105 206 782 486 5.417 9.73 A A%
RLCK-VII-51 AH11G01420 11 1 470 548 ~1 474 203 506 5.600 4.95 Eiifiok =
RLCK-VII-52 AH11G14090 11 38 443 411~38 446 711 390 4.384 9.47 20 R A%
RLCK-VII-53 AH11G22960 11 123 029 145~123 032 133 357 3.992 8.25 A A%
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RLCK-VII-54 AH11G32920 11 145 639 461~ 145 642 425 431 4.789 9.51 ESIEN
RLCK-VII-55 AH12G14290 12 36 284 465~36 288 709 379 4.178 9.26 A%
RLCK-VII-56 AH12G20230 12 90 389 050~90 391 621 352 3.916 9.13 4l A%
RLCK-VII-57 AH12G21760 12 96 644 503~96 648 218 411 4.539 9.60 gk
RLCK-VII-58 AH12G36590 12 120 383 266~ 120 386 812 427 4.880 9.37 4l A%
RLCK-VII-59 AH13G03890 13 4132 260~4 136 002 411 4.572 8.29 YA
RLCK-VII-60 AH13G04590 13 4762 915~4 765 416 403 4.456 9.49 I EEITN
RLCK-VII-61 AH13G04600 13 4766 138 ~4 769 204 463 5.213 6.78 4%
RLCK-VII-62 AH13G27380 13 50 342 882~50 346 165 452 5.061 9.22 ESIEN
RLCK-VII-63 AH13G31780 13 95 798 021~95 802 016 415 4.651 8.75 A%
RLCK-VII-64 AH13G38790 13 127 705 736~ 127 710 397 389 4.366 6.87 4l A%
RLCK-VII-65 AH13G41480 13 131 548 466~ 131 550 413 414 4.578 8.80 gk
RLCK-VII-66 AH13G43860 13 134 895 750~ 134 897 788 362 4.089 8.83 4l A%
RLCK-VII-67 AH13G44540 13 135 684 767~ 135 688 433 489 5.412 9.30 4%
RLCK-VII-68 AH13G44710 13 135 809 492~ 135 812 489 422 4.602 9.50 I EEITN
RLCK-VII-69 AH13G60050 13 150 642 202~ 150 644 870 424 4.638 9.45 4%
RLCK-VII-70 AH14G00580 14 818 977~820 816 422 4.661 8.91 Y A%
RLCK-VII-71 AH14G01220 14 1 430 756~ 1 434 921 384 4.189 9.59 YA
RLCK-VII-72 AH14G04920 14 5736 416~5 739 249 396 4.373 5.74 4l A%
RLCK-VII-73 AH14G27100 14 109 233 360~ 109 237 639 433 4.764 9.06 EiiYiior
RLCK-VII-74 AH14G34320 14 124 011 039~ 124 014 930 481 5.317 9.71 IEEILN
RLCK-VII-75 AH14G39360 14 129 507 053~129 512 158 478 5.329 8.15 4%
RLCK-VII-76 AH15G10910 15 21 191 635~21 194 296 362 4.068 8.47 4%
RLCK-VII-77 AHI5G13130 15 30 806 312~30 811 065 496 5.518 9.06 4%
RLCK-VII-78 AH16G00090 16 87 659~89 165 387 4.329 8.46 4%
RLCK-VII-79 AH16G00100 16 101 567~ 103 745 279 3.125 9.31 IEESIN
RLCK-VII-80 AH16G12920 16 21 730 047~21 732 397 512 5.635 5.48 4l A%
RLCK-VII-81 AH16G18700 16 44 338 254~44 342 021 429 4.856 9.56 EiiYior
RLCK-VII-82 AH16G29950 16 128 406 461 ~128 419 395 426 4.812 8.79 4l AZ%
RLCK-VII-83 AH16G33210 16 135 185 830~ 135 189 576 428 4.847 9.23 4%
RLCK-VII-84 AH16G37780 16 142 732 856~ 142 734 682 396 4.467 8.46 4%
RLCK-VII-85 AH16G44690 16 150 705 612~ 150 708 480 396 4.461 8.46 4%
RLCK-VII-86 AH17G00450 17 990 789~993 538 424 4.635 9.45 4%
RLCK-VII-87 AH17G04130 17 4 573 980~4 577 882 393 4.322 9.63 YA
RLCK-VII-88 AH17G09050 17 13 069 418~13 072 783 403 4.496 9.23 S TEN
RLCK-VII-89 AH17G20680 17 77 232 964 ~77 237 556 447 5.017 7.72 YA
RLCK-VII-90 AH17G22600 17 102 657 165~102 660 193 302 3.293 8.44 4l A%
RLCK-VII-91 AH17G22660 17 102 792 771 ~102 795 566 370 4.068 8.81 4%
RLCK-VII-92 AH17G22670 17 102 872 627~102 876 205 375 4.246 9.54 ESIEN
RLCK-VII-93 AH18G04190 18 3 456 540~3 459 828 407 4.503 9.24 IEEITN
RLCK-VII-94 AH19G13400 19 20 227 277~20 230 606 481 5.436 9.11 YA
RLCK-VII-95 AH19G22410 19 87 653 071 ~87 656 459 573 6.274 9.08 I MuA%
RLCK-VII-96 AH20G00870 20 796 117~800 619 416 4.515 9.43 RSN
RLCK-VII-97 AH20G26850 20 120 698 724~120 701 237 378 4.277 8.90 4 AZ%
RLCK-VII-98 AH20G31340 20 133 585 358~ 133 589 979 502 5.537 9.58 =TI
RLCK-VII-99 AH20G31520 20 134 111 709~ 134 115 907 339 3.803 9.91 4%
RLCK-VII-100 AH00G02550 00 3 181 082~3 183 938 382 4.306 8.38 4%
RLCK-VII-101 AH00G03210 00 4250 563~4 254 223 430 4.798 8.71 A%
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Fig.4 Cis-acting elements in gene promoters of members of the peanut RLCK-VII subfamily
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