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Abstract; [ Objective ] Under climate change scenarios, high temperature and waterlogging stresses have emerged as critical
constraints for wheat production. Elucidating the molecular mechanisms of siresses resistance in wheat, with particular emphasis
on identifying key metabolic pathways and regulatory networks underlying these stresses tolerance, will provide theoretical basis
for molecular breeding. [ Methods ] 24 hours’ single high temperature (30 °C), single waterlogging and compound stress
treatments were conducted on the wheat variety Emai 007 at the three-leaf one-center stage. Basing on RNA-seq, transcriptome
analysis on leaves of Emai 007 under the three treatments was performed, and differentially expressed genes ( DEGs) were
analyzed by DESeq2, and GO and KEGG pathway enrichment analysis were performed. [ Results ] Transcriptome profiling
identified 30 648 DEGs, including 3 088, 13 291, and 11 269 DEGs responsive to waterlogging, high temperature, and
combined stress, respectively. Notably, 902 core DEGs were consistently regulated across all the stress treatments. GO and
KEGG enrichment analysis revealed that these core DEGs were predominantly enriched in nicotinamide metabolism and sulfur-
containing amino acid ( cysteine and methionine) metabolic pathways. [ Conclusion]It was demonstrated that the combined stress
synergistically exacerbates oxidative damage through coordinated suppression of nicotinamide and sulfur metabolic pathways,
leading to disrupted iron homeostasis and compromised antioxidant capacity. The identification of these conserved stress-
responsive pathways provides novel insights into adaptation mechanisms of wheat to concurrent abiotic stresses. Furthermore, this

study offers valuable theoretical foundations for developing climate-resilient wheat varieties through molecular breeding

approaches.
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Fig.4 GO and KEGG enrichment analysis of DEGs under waterlogging stress
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Fig. 5 GO and KEGG enrichment analysis of DEGs under high temperature stress treatment
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Table 3  Expression of DEGs related to nicotinamide synthesis in different treatments

g SRR ZAEEL log, (FC)

Gene 1D Gene description Kk W EEH BOK+TET R (W+H)
LOC123130501 nicotianamine synthase 1-like -2.821 702 639 —-12.098 518 950 —11. 940 055 650
LOC123146117 probable nicotianamine synthase 4 -1.937 573 603 —12.783 812 410 —14. 845 415 620
LOC123130503 nicotianamine synthase 1-like -1.414 332 337 -8. 096 859 786 —11.289 159 380
LOC123106176 probable nicotianamine synthase 2 —1. 845 505 244 -8.862 418 175 -10. 390 836 910
LOC123130517 nicotianamine synthase 1-like -2.414 328 423 -7.335 604 395 -8. 100 409 143
LOC123135012 probable nicotianamine synthase 4 -1.603 129 348 —11.783 189 750 —14. 804 124 580
LOC123064661 probable nicotianamine synthase 6 -1.409 561 806 =7.805 024 499 —-8.520 811 496
LOC123133995 nicotianamine synthase 1-like -2. 181 942 760 -9.754 594 949 —-13.394 581 090
LOC123144159 nicotianamine synthase 1-like -2.250 006 691 —13.098 729 540 —12.945 995 740
LOC123141358 nicotianamine synthase 1-like -2.180 319 117 — —
LOC123130292 probable nicotianamine synthase 4 -1.718 001 442 —13. 364 890 740 —-14.101 926 710
LOC123135099 nicotianamine synthase-like 5 -4.476 025 384 =7.719 910 860 -8.529 073 138
LOC123048357 probable nicotianamine synthase 2 —-2.658 464 552 —13.590 813 600 —11.957 153 430
LOC123097678 probable nicotianamine synthase 6 -1.955 908 249 —10. 339 455 640 —-12.265 376 530
LOC123099216 probable nicotianamine synthase 2 -1.721 581 958 -7.883 901 059 —-6.621 419 927
LOC123040191 probable nicotianamine synthase 2 -2.660 970 346 —12.995 003 640 —12. 842 331 270
LOC123133989 nicotianamine synthase 1-like -2.108 850 890 —12. 128 669 240 —-10. 970 647 370
LOC123131371 nicotianamine synthase-like 5 protein -7.525 307 782 -17. 881 986 365 =7.729 155 994
LOC123141357 nicotianamine synthase 1-like -3.323 833 534 — —
LOC123059244 nicotianamine synthase-like 5 protein — -7.603 284 275 —=7.450 621 052
LOC123187039 nicotianamine synthase-like 5 protein — -1.361 724 561 -1.327 768 363
LOC123094885 probable nicotianamine synthase 6 — —11. 448 356 340 -8.316 309 332
LOC123051093 nicotianamine synthase-like 5 protein%2C — —-1.371 965 368 —1.255 094 439
LOC123130503 nicotianamine synthase 1-like — -8.096 859 786 —
LOC123083766 probable nicotianamine synthase 6 — =7.580 282 237 -7.819 792 673
LOC123099214 probable nicotianamine synthase 2 — -9.518 393 452 -10. 013 249 880
LOC123184397 probable nicotianamine synthase 2 — —-12. 670 678 750 —13.408 184 180
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