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Abstract: Buckwheat (Fagopyrum tataricum) has garnered significant attention due to its rich
nutritional profile, and the KCS gene family plays a crucial role in fatty acid elongation and
stress adaptation. Currently, systematic studies on the KCS gene family in buckwheat are
lacking. This study provides the first comprehensive bioinformatic analysis of the KCS gene
family in buckwheat, identifying 25 KCS genes and examining their physicochemical
properties, subcellular localization, chromosomal distribution, and phylogenetic relationships
with related plant species. The results show that KCS genes of buckwheat are primarily
localized on the cell membrane and form distinct clusters on chromosomes Ftl, Ft3, and Ft7.
GO and KEGG enrichment analyses indicate significant roles in biosynthesis, metabolic
pathways, and stress response. In conclusion, the KCS gene family of buckwheat plays an
essential role in long-chain fatty acid synthesis and environmental adaptability, laying a
foundation for breeding stress-resistant buckwheat varieties and providing genetic resources for
the improvement of other crops.
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Tab.1 Analysis of physicochemical properties of buckwheat KCS gene family proteins

(L] FLH 1D THAME  SRME Ok ZERIE THIES SHEA TR
FtKCSI  FtPinG0001389600.01.T01 566 0211 5 661 846 1 465 i 8.96 52282.77
FtKCS2  FtPinG0009270300.01.T01 32961 879 32 965 584 1 469 Jo 5 8.66 52551.84
FtKCS3  FtPinG0004165600.01.T01 61436 872 61 439 531 1 514 Jo 9.14 58 163.49
FtKCS4  FtPinG0006457300.01.T01 1682401 1685734 2 433 Jo 9.15 49110.23
FtKCS5  FtPinG0001463800.01.T01 9 648 881 9 652 561 2 383 Jo 9.00 42 904.54
FtKCS6  FtPinG0003934800.01.T01 58 674 220 58 676 659 2 513 Jo 9.31 57 273.48
FtKCS7  FtPinG0002943300.01.T01 6 188 483 6 190 353 3 427 Jo 8.84 47 553.17
FtKCS8  FtPinG0004396500.01.T01 47 672 189 47 674 284 3 446 Jo i 8.95 49 733.65
FtKCS9  FtPinG0004396700.01.T01 47 683 687 47 685 308 3 506 Jo 9.16 56 910.81
FtKCS10 FtPinG0004396900.01.T01 47 733 411 47 735 731 3 456 iy 9.18 50921.03
FtKCS11  FtPinG0004397100.01.TO1 47 742 321 47 744 268 3 506 rii 9.1 56 880.02
FtKCS12  FtPinG0004397700.01.T01 47 760 581 47 762 529 3 506 Jo 9.14 56 775.94
FtKCS13 FtPinG0002362600.01.T01 54 053 649 54 055277 3 529 Jo 9.11 59 738.81
FtKCS14 FtPinG0001353600.01.T01 11417 736 11421205 5 462 o 9.37 51 839.51
FtKCS15 FtPinG0004564100.01.T01 15500 686 15503 719 5 403 Jo 8 44 406.03
FtKCS16  FtPinG0009073600.01.T01 19 490 637 19 493 971 5 418 Jo i 9.56 46 642.33
FtKCS17  FtPinG0002671400.01.T01 2529519 2531073 6 310 Jo i 9.18 34 568.84
FtKCS18 FtPinG0001442400.01.T01 9101993 9103 429 6 473 JF 9.07 54 064.84
FtKCS19 FtPinG0008981700.01.T01 5587895 5590 008 7 430 Jo J 9.16 48 365.01
FtKCS20 FtPinG0002617900.01.T02 14 287259 14289 015 7 520 Jo 9.28 58 672.24
FtKCS21  FtPinG0006120000.01.TO1 29 444 279 29 445 983 7 376 Jo I 9.16 41 684.76
FtKCS22 FtPinG0004622700.01.T01 38 939 407 38 942 158 7 383 i 8.26 43 384.98
FtKCS23 FtPinG0001658600.01.T01 41 356 130 41 358 753 7 525 Jo 9.13 59303.43
FtKCS24  FtPinG0003506500.01.T01 49 512 268 49 514 449 7 507 Jo 9.07 57 018.23
FtKCS25 FtPinG0006775200.01.T01 31490 561 31492313 8 512 Jo IR 9.35 57 682.94
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Fig.1 The distribution map of KCS gene on chromosome in buckwheat
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Fig.3 Phylogenetic tree, gene structure, domain and Motif analysis of buckwheat KCS gene family members
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Fig.4 Colinearity analysis of KCS gene family members in buckwheat
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Fig.6 GO and KEGG enrichment analysis of buckwheat KCS family gene members
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